CTpouTtenbHble HOPMBI M ITPaBUIIA CHulI 11-23-81*

T'occtpoiit CCCP B3amen
CranbHble KOHCTPYKIIUU CHulI 11I-B.3-72;
CHull 11-11.9-62; CH 376-67

1. OB E NMOJIOKEHUSA

1.1. Hacrosimiie HOpMBI cliefyeT cOOJIIOAaTh NPH MPOSKTHPOBAHMU CTAIBHBIX CTPOMTENIBHBIX
KOHCTPYKLUH 34aHUI U COOPYKEHHUH Pa3INYHOT0 Ha3HAUYEHUS.

HopMmbl He pacmpocTpaHsIOTCS Ha IIPOSKTHPOBAaHHWE CTAJlbHBIX KOHCTPYKIMH MOCTOB,
TPaHCIIOPTHBIX TOHHENEH U TPyO IO HACBIISIMH.

[Tpu npoeKTHPOBaHUY CTAJIBHBIX KOHCTPYKLMNH, HAXOASAIINXCS B OCOOBIX YCIOBHSX SKCILTyaTallu
(Hanpumep, KOHCTPYKIMH JOMEHHBIX Ie4Yel, MaruCTPaJbHBIX M TEXHOJOIMYECKHX TPyOONpOBOIOB,
pe3epByapoB CHENMATBHOTO Ha3HAYEHHS, KOHCTPYKIHMH 3/[aHWH, MOJBEPTAIOIIMXCS CEHCMHUYECKHM,
WHTEHCUBHBIM TEMIIEPATYPHBIM BO3ICHCTBUAM MM BO3JCHCTBHSAM arpecCHBHBIX Cpell, KOHCTPYKIHH
MOPCKUX THJIPOTEXHHUECKUX COOPY)KEHHUI), KOHCTPYKLUIN YHHKAJIbHBIX 3/[aHHM U COOpPYXEHHH, a
TaKKe CIENUAIbHBIX BHIOB  KOHCTPYKUMH (Hampumep, NpeABapUTEIbHO  HANPSHKEHHBIX,
MPOCTPAHCTBCHHBIX, BHCSYMX) CIEAyeT COONIONATh [OMOJIHUTEIbHBIE TPeOOBAHUS, OTpa’Karolye
0COOCHHOCTH PabOThl 3TUX KOHCTPYKIWH, MPEAyCMOTPEHHbIE COOTBETCTBYIOIIMMHM HOPMATHBHBIMU
JIOKYMEHTaMH, yTBEPKIEHHBIMH WM coryiacoBaHHbIMU ["occTpoem CCCP.

1.2. TIpu IpOeKTHPOBaHMH CTANBHBIX KOHCTPYKIMH ciieayer codmonats Hopmbel CHull o 3amure
CTPOUTEIBHBIX KOHCTPYKLHUH OT KOPPO3MH M IIPOTHBOIOKAPHBIE HOPMBI ITPOEKTUPOBAHUS 3IaHUH H
COOPYXCHHUH. YBEIMUCHHE TONIIMHBI NMPOKaTa M CTEHOK TPYO € LENbI0 3alMThl KOHCTPYKLIMH OT
KOPPO3UHU U MOBBILICHUS Ipefiesia OTHECTONKOCTH KOHCTPYKIMH HE TOMyCKaeTCs.

Bce KOHCTpYKIMM JOJDKHBI OBITH JOCTYITHBI JJIsI HAOJIOAEHMS, OYMCTKH, OKPAacKH, a TakKe He
JOJDKHBI 3aJIep’KUBaTh BIIAry W 3aTPyIHSTH IPOBETPUBAHWE. 3aMKHYTbIE NPO(MIN TOKHBI OBITH
TepMETHU3UPOBAHBI.

1.3*. [Ipu IpOeKTHPOBAHUHU CTAIBHBIX KOHCTPYKIHH CIIETyeT:

BBIOMpATh ONTHMAIbHBIE B TEXHHUKO-YKOHOMHYECKOM OTHOIIEHHH CXEMBI COOPY)KEHHH M CEUeHHMs
3JIEMEHTOB;

MPUMEHSITh SKOHOMHUYHBIC IPOQHIH MpokaTa u 3Q(HEKTUBHBIC CTAIIH;

NPUMEHATh JUIS 3/aHUH W COOPYXXEHWH, Kak IpaBWiIo, YHU(UIMPOBAHHBIE THIIOBBIC WM
CTaHJapTHBIE KOHCTPYKIHH;

MPUMEHATh TPOTPECCUBHBIC KOHCTPYKIHH (IPOCTPAaHCTBEHHBIE CHUCTEMBl M3 CTaHAAPTHBIX
3JIEMEHTOB; KOHCTPYKILMH, COBMEILIAIOIIHE HECyIlMe W Orpakaaronue (GyHKIHMHU; MPeABapUTEIBHO
HanpsKeHHbIE, BAHTOBBIE, TOHKOJIMCTOBBIE U KOMOMHHPOBAHHBIE KOHCTPYKLIMHU U3 pa3HBIX cTaleil);

IpeLyCMaTpUBaTh TEXHOJIOTUUYHOCTh U3TOTOBIECHUS U MOHTAXa KOHCTPYKLIUI;

MPUMEHATh KOHCTPYKIMH, OOECHECUMBAIONINE HAMMEHBLIYI0 TPYJOEMKOCTh WX H3TOTOBIICHUS,
TPaHCIIOPTUPOBAHUS 1 MOHTAXKA;

npeaycMaTpuBaTh, Kak MPaBUJIO0, TOTOYHOE U3TOTOBJIEHUE KOHCTPYKIMH U UX KOHBEHEPHBIA WIH
KPYHHOOJIOUHBII MOHTaX;

IpeaycMaTpuBaTh PUMEHEHHE 3aBOJICKUX COEAMHEHUH NMPOTPECCHBHBIX TUIOB (aBTOMaTHYECKON
Y TI0JTyaBTOMAaTU4YECKON CBapKH, COEUHEHHH (UIaHLEBBIX, ¢ ()pe3epOBaHHBIMY TOPLIAMH, Ha 00ITaX, B
TOM 4YHCJIe Ha BBICOKOIIPOYHBIX U JIp.);

IpeaycMaTpuBaTh, Kak IPaBWIO, MOHTAXHBIE COEIMHEHHMs Ha OonNTax, B TOM 4YHCJIE Ha
BBICOKOIIPOYHBIX; CBAapHbIE MOHT@XKHBIC COCIUHEHHS JIONYCKAIOTCA IIPU  COOTBETCTBYIOLIEM
000CHOBaHUH;

BBINIOJIHATH TPEOOBAHMS TOCYIAPCTBEHHBIX CTAH/IAPTOB Ha KOHCTPYKLIUH COOTBETCTBYIOLIETO BH/IA.

Bnecennt YTBepKIeHbI Cpoxk
HOHUNCK um. Kydeperko [IOCTAaHOBJIEHUEM BBECHUS
T'occrpos CCCP T'occtposs CCCP B JIEHCTBUE
ot 14 aBrycrta 1981 r. Ne 144 1 ssuBapst 1982 1.

* Tlepen3nanue ¢ n3MeHeHusiMu Ha 1 stHBaps 1987 1. u 1 uronst 1990 .
1.4. Tlpn TpPOEKTHPOBAaHMU 3IAHUM W COOPY)KEHHH HEOOXOAMMO NPHUHUMATh KOHCTPYKTHBHBIE
CXeMbl, 00ECIIeUNBAOIIIE TPOYHOCTh, YCTOWYNBOCTh U MPOCTPAHCTBEHHYIO HEU3MEHSAEMOCTD 3AaHHUH




U COOPYXEHUH B LIENIOM, a TAaKK€ MX OTJENbHBIX 3JEMEHTOB IPU TPAHCIIOPTHUPOBAHHUH, MOHTaXe U
9KCIUTyaTaLIH.

1.5*. Cranm u MaTtepuaibl COeTUHEHNH, OorpaHudeHus o npuMmeneHnto craneit C345T u C375T, a
TaK)Ke JOMOJHUTEIbHbIE TPEOOBAHMS K MOCTABISIEMON CTallM, MPEAYyCMOTPEHHbBIE TOCYAaPCTBEHHBIMU
cranaapramu M crapaapramu COB WM TEXHUYECKHMMH YCIIOBHUSIMH, CJIEQyeT yKa3blBaTh B paboumx
(KM) u peramupoBounsix (KMJI) wepTexax cTalbHBIX KOHCTPYKIMI M B JOKYMEHTAllMM Ha 3aKa3
MaTepHaJoB.

B 3aBucuMocCTH OT OCOOCHHOCTEl KOHCTPYKIHMH M HMX Y3JIOB HEOOXOIUMO IpH 3aKa3e CTalu
yKa3pIBaTh Kiacc crutomHocTy mo 'OCT 27772-88.

1.6*. CraspHble KOHCTPYKIUHM U MX PacdeT JIOJDKHBI ynoBieTBopsATh Tpebosanusim 'OCT 27751—
88 "Hane:xHOCTh CTPOUTEIBHBIX KOHCTPYKIHMU W OCHOBaHW. OCHOBHBIEC IOJIOKEHHUS TO pacueTy” u
CT COB 3972-83 "HaneXHOCTb CTPOUTEIHHBIX KOHCTPYKIUN U OCHOBaHWN. KOHCTPYKITNH CTaNbHBIE.
OcCHOBHBIE TIOJIOXKEHUS 0 pacdeTy'.

1.7. PacuerHple cXeMbl M OCHOBHBIE MPEAINOCBUIKH pacyera JOJDKHBI OTpaXaTh IEHCTBHUTEIbHBIE
YCIIOBUSI pabOTHI CTAIBHBIX KOHCTPYKIHH.

CranbHble KOHCTPYKLUH CIEAyeT, KaK MPaBWJIO, PACCUMTHIBATH KAK €AWHBIE MPOCTPAHCTBEHHBIE
CHUCTEMBI.

[Tpn paspeneHuM eIUHBIX NPOCTPAHCTBEHHBIX CHCTEM Ha OTAENbHBIE IUIOCKHE KOHCTPYKIHH
CJIe/TyeT YUNTHIBATh B3aMMOJICHCTBHE 3JIEMEHTOB MEXIY COOOH M C OCHOBAaHHEM.

BbIOOp pacueTHBIX CXeM, a TakkKe METOAOB pacueTa CTalbHBIX KOHCTPYKIMH HEOOXO0ANMO
MPOU3BOJUTH C yueToM 3(P(HEKTUBHOIO UCTIONBb30BaHuS DBM.

1.8. Pacuer crajnbHBIX KOHCTPYKIMH CIEAyeT, KaKk IPaBHJIO, BBINOJHATH C yYETOM HEYNpPYTrux
nedopManuii CTaim.

Jlnist craTideckn HEOTpeIeMUMbIX KOHCTPYKIIUM, METOIMKA pacyeTa KOTOPBIX C yUETOM HEyNpyTrHx
nedopmanmit cramu He paspaboraHa, pacyeTHble ycuiusi (M3ruOaronye W KpyTALIME MOMEHTBHI,
MIPOJIOJIbHBIE W TIOIEPEYHbIE CHIIBI) CIEAYeT ONPENeNsiTh B IPEINOJNOXKEHUH YNpyrux Aedopmanmii
CTaH 10 HeAe(hOPMHUPOBAHHON CXEME.

IIpu  COOTBETCTBYIONIEM  TEXHHUKO-3KOHOMHYECKOM  OOOCHOBAHMHM  pacueT  JOIMyCKaeTcs
MPOM3BOIUTH 10 Je(OPMUPOBAHHON CXEME, YUUTHIBAIOIICH BIUSHUE IEPEMENICHNI KOHCTPYKIMHN T10/1
Harpys3Koi.

1.9. DneMeHTBl CTaIbHBIX KOHCTPYKIHMH  JOJDKHBI ~HMMETh  MHUHHMAJIbHBIE  CEUEHHS,
YZIOBIIETBOPSIIOIIUE TPEOOBAaHMSAM HACTOSIIMX HOPM C y4eTOM COpPTaMEHTa Ha IpOKaT M TpyObl. B
COCTaBHBIX CEUEHUSX, yCTAaHABIMBAEMbIX PACUETOM, HEIOHAIIPSKEHHE HE JIOJDKHO MPEBBIATh 5%.

2. MATEPHAJIBI JJIS1 KOHCTPYKIAI 1 COEAWHEHUI

2.1*. B 3aBUCHUMOCTH OT CTEIIEHH OTBETCTBEHHOCTH KOHCTPYKIIMU 3IaHUI M COOPYKEHHH, a TaKXKe
OT YCJOBUH HX JKCIUIyaTalli BC€ KOHCTPYKIMM Ppa3[eNAloTCs Ha ueThipe rpymmnsl. Cramu ams
CTaJIBHBIX KOHCTPYKINH 3/laHUH U COOPY)KEHHH CllelyeT IPUHUMATh 1o Tadi. 50*.

Cranu i1 KOHCTPYKIMHA, BO3BOAMMBIX B KimMatmdeckmx paiioHax [, L, I, m II;, HO
9KCIUTyaTHPYEMbIX B OTAIlJIMBAEMbIX MOMEIIECHHSAX, CICLyeT MPUHUMAaTh KakK Ul KIMMAaTHYECKOTO
paiiona Il coriacHo Tabn. 50*, 3a uckiouenuem cranu C245 n C275 it KOHCTPYKUUH TPYNIIBL 2.

Jlnist praHIEeBBIX COEMMHEHNH M PaMHBIX Y3JIOB CIIelyeT IPUMEHSTH mpokar o TY 14-1-4431-88.

2.2* Jlns cCBapKd CTaNbHBIX KOHCTPYKIHH CIIEAYET MPUMEHSTH: SJICKTPOIBI I PYIHOW TyrOBOM
cBapku o 'OCT 9467-75%; cBapounyro npoBoioky o 'OCT 2246-70*; ¢mrocst mo 'OCT 9087—
81%*; yriekucisii raz mo 'OCT 8050-85.

[TpumeHnsieMble cBapOYHBIE MaTEpHaIbl M TEXHOJIOTHS CBAapKH JOJDKHBI OOECIe4YnBaTh 3HAUYECHHE
BPEMEHHOI'O CONPOTHBICHUS METAlUla IIBa HE HIWKE HOPMATUBHOTO 3HAYEHUS BPEMEHHOTO
conpoTuBieHus K,, OCHOBHOTO METajlla, a TAKXKE 3HAYCHUs] TBEPJOCTH, yJApHOI BI3KOCTH H
OTHOCHUTEJIBHOTO YAJIMHEHHUS MeTalja CBAapHBIX COEJUHEHHUH, yCTAaHOBJICHHBIE COOTBETCTBYIOIIMMH
HOPMaTHBHBIMH JJOKyMEHTaMH.

2.3*  OtnuBKkY (OTIOPHBIE YACTH U T. II.) [UIA CTAJNBHBIX KOHCTPYKIMU CIIEAYEeT MPOEKTUPOBATh W3
yraepoauctoit cramu Mapok 15JI, 25JI, 35J1 u 45J1, ynoBnerBopstomeid TpeOOBaHUAM ISl TPYIII
otiuBok I wiu 111 mo TOCT 977-75%*, a takke u3 ceporo uyryna mapok CH15, CH20, CY25 u CY30,
ynosnerBopsitomiero tpedosanusim 'OCT 1412-85.

2.4% Jlna OONTOBBIX COEOWHEHHH CcIemyeT NpPHUMEHSTH CTadbHBlE OONTHI W  TalKW,
ynosnerBopsitoiue TpedbopanusmM ['OCT 1759.0-87*, TOCT 1759.4-87* u 'OCT 1759.5-87*, u
maiosl, yaosnerBopsitorye TpedoBanusm ['OCT 18123-82%*,



Bontel cnexyer Haznayate mo taba. 57* u 'OCT 15589-70*, TOCT 15591-70*, TOCT 7796-70%,
I'OCT 7798-70%*, a npu orpannuennu nepopmanuii coequaennii — mo OCT 7805-70%*.

Iaiiku criegyet npumersaTs o TOCT 5915-70*: ans 6onToB Ki1accoB mpogHOCTH 4.6, 4.8, 5.6 1 5.8
— TallK{ KJjlacca MPOYHOCTH 4; 1yst O0JITOB KJIACCOB MPOYHOCTH 6.6 M 8.8 — raifku KJ1accoB MPOYHOCTH
COOTBETCTBEHHO 5 U 6, 1u1st 001TOB Kitacca npouHocTH 10.9 — raiiku kinacca npoyHocty 8.

[aii6s1 crenyer npumeHsTh: kpyrisle mo 'OCT 11371-78*, xoceie mo 'OCT 10906-78* nu
npyxuaHble HopManbHbIe To [OCT 6402-70%*.

2.5*. Bw16op Mapok cranu st GyHIAMEHTHBIX 001TOB ciexyeT nponsBoauts mo 'OCT 24379.0—
80, a X KOHCTpYKLMIO U pazmepsl npuHuMath o OCT 24379.1-80%*.

Bonter (U-00pa3Hbie) I KperuIeH st OTTSDKEK aHTEHHBIX COOPY>KEHHH CBs3M a Takxke U-oOpa3Hble
U (GyHIAMEHTHBIE OOJITHI OINOpP BO3AYLIHBIX JIMHUH SJICKTPONEpEladydl M  paclpelelUTeIbHBIX
YCTPOWCTB clieayeT mpuMeHATh u3 cramu Mmapok: 091'2C-8 m 10I'2C1-8 mo I'OCT 19281-73* ¢
JIOTIOJTHUTEJIBHBIM TPeOOBaHMEM 110 yJapHOH BS3KOCTH NpH Temneparype muHyc 60°C nHe menee 30
Jhx/em® (3 kre-m/em®) B kimMaTHaeckoM paiiore I; 09T2C-6 u 10I2C1-6 mo TOCT 19281-73* B
kuMarudeckux paronax I, I, u 1I3; BCt3cen2 mo 'OCT 380-71* (¢ 1990 r. Cr3cn2-1 mo 'OCT
535-88) Bo Bcex OCTaJIbHBIX KIIMMAaTHYECKUX paloHax.

2.6*. Tatiku st pyHnameHTHBIX 1 U-00pa3HBIX OOJITOB CIIEAyeT MPUMEHSTE:

115t 6osToB U3 ctaym Mapok BCt3cn2 u 20 — knacca npounoct 4 mo 'OCT 1759.5-87%;

qutst 6ontoB u3 cranu mapok 09I'2C u 10I'2C1 — knmacca npounoct He Hke 5 mo TOCT 1759.5—
87*. [lonmyckaeTcst IPUMEHATh F'alKN M3 MapOK CTaJIH, IIPUHUMAEMBIX ISl OOJITOB.

laiikn g pyHgameHTHBIX U U-00pa3HBIX O0ONTOB AMAMETPOM MeHee 48 MM ClieAyeT MPUMEHSThH
mo 'OCT 5915-70%*, st 6onroB auamerpom 6oiee 48 mm — mo 'OCT 10605-72*.

2.7*. BeicokonpouHsle 6ontsl cienyet npuMenars no [OCT 22353-77* T'OCT 22356-77* u TY
14-4-1345-85; raiiku u man6sl kK HUM — 1o I'OCT 22354—77* u TOCT 22355-77*.

2.8*. Jlns Hecymx 3JIEMEHTOB BHCSYMX HMOKPBITHH, oTTsDKeK omop BJI u OPY, maut u Gammen, a
TalKKe HaNpAraeMblX OJIEMEHTOB B IIPEABApUTENbHO HANPSKEHHBIX KOHCTPYKLMAX —ClEIyeT
HNPUMEHSTh:

kaHaThel ciimpaiibHbie 1o ['OCT 3062—-80*; TOCT 3063-80*, TOCT 3064-80%;

kanaTel nBorHON cBuBKHM 0 ['OCT 3066-80*; TOCT 3067-74*; TOCT 3068-74*; TOCT 3081—
80*; 'OCT 7669-80*; 'OCT 14954-80%*;

kaHathl 3akpbiThie Hecymue no 'OCT 3090-73*; TOCT 18900-73* T'OCT 18901-73*; TOCT
18902-73*; 'OCT 7675-73*; TOCT 7676-73%;

Ny4Kd ¥ TpSAd HapaUIeNbHBIX IPOBOJOK, (OPMUpYEeMBIX M3 KaHATHOH IPOBOJIOKH,
ynoBnerBopstomiei Tpedoanusm 'OCT 7372-79%*.

2.9. ®usnyeckue XapaKTEpPUCTHKHA MaTepualioB, MPHUMEHSIEMBIX JUIs CTalIbHBIX KOHCTPYKIHWH,
CJIe/lyeT IPUHUMATH COTJIACHO MPHIL. 3.

3. PACUETHBIE XAPAKTEPUCTUKHU MATEPUAJIOB U COEJUHEHU

3.1*. PacueTHble CONPOTHBIEHUS MpOKaTa, THYTHIX Npoduieid U TpyO i pasiH4yHbIX BHJOB
HAaIpsDKEHHBIX COCTOSIHUH CIIEyeT ONpeersTh o GpopMysiaM, IpUBEACHHBIM B Ta0i. 1%,

Tab6muma 1*
VYcnoBHoe Pacuernbie
HanpspkerHoe cocTosiHue 0003HaUCHHE COTPOTHUBJICHUS
poKaTa u Tpyo
Pactsoxenue, Ilo npeneny Texyuectu R, R, =R,/
C)KaThe U U3rud IIo BpeMEHHOMY COIIPOTUBIIEHUIO R, R, = R.,/V
Crasur Ry R, = 0,58R,,./ ¥
CwmsTHE TOPILIEBON MOBEPXHOCTHU (TPU HATUYUU PUTOHKH) R, R, = Ri/Yin
CMsTHE MECTHOE B HWJIMHIPUYECKUX MmapHUpax (mamdax) Ry, Ry = 0,5R /%
IIPH TUIOTHOM KacaHUH
JwnamerpanbHOe CkaTHe KaTKOB (TIPH CBOOOTHOM KacaHUH B Ry R.y=0,025R /¥
KOHCTPYKIHSAX C OTPaHUYEHHOHN IOABIKHOCTHIO)
Pactsbxkenune B HampaBiIeHUH TOJIIUHBI TpokaTta (10 60 MM) Ry, Ry, =0,5R /¥

O6o3HaveHue, MpuHATOE B Ta0I. 1*:




Y — K03 PUIMEHT HAIS)KHOCTH TI0 MaTepHaly, ONpeesiIeMblii B COOTBETCTBUH C I1. 3.2%.

3.2*. 3nadyenust kK03(pQUIMEHTOB HAAEKHOCTH [0 MaTepUally MpoKara, FHyThIX Mpoduiei u Tpyo
ClIelyeT MPUHUMATh 1Mo Tabi. 2%,

Tabwnma 2*

l'ocynapcTBeHHBIH CTaHIAPT WM TEXHUYECKHUE YCIOBUSA Ha MTPOKAT Koadduument nagexuocTn
10 MaTepUAITy ¥,

I'OCT 27772-88 (xpome craneit C590, C590K); TY 14-1-3023-80 (nis 1,025
Kpyra, KBaJpara, MoJI0Ckl)
I'OCT 2777288 (ctamu C590, C590K); TOCT 380-71** (mna xpyra u 1,050

KBazpara pazMepamu, orcyrcTByrommmu B TY 14-1-3023-80); TOCT
19281-73* [ans xkpyra u KBajpara ¢ npejeinoM Tekydectu jgo 380 MIla
(39 krc/Mm®) u pasmepamu, otcyTcTByromuMu B TY 14-1-3023-80];
I'OCT 10705-80*; TOCT 10706-76*

IF'OCT 19281-73* [mms kpyra u KBajpaTa C TPENEIOM TEKy4YecTH 1,100
cebime 380 MIIa (39 krc/mMM?) U pasMepamu, OTCyTCTBYIOIIMMH B TY
14-1-3023-80]; 'OCT 8731-87; TY 14-3-567-76

PacueTHble COMPOTHBICHUS TPH PACTSDKEHUHM, CXKATHM M M3THOE JIMCTOBOTO, IMPOKOIOIOCHOTO
YHHBEPCATBFHOTO U (paCOHHOTO TpOKaTa MpHUBEICHBI B Tadm. 51%*, Tpy6 — B Tabnm. 51,a. PacuerHsie
CONPOTUBJICHUA THYTHIX NPOQHUICH CleayeT NPUHMMATh DPAaBHBIMH PACUETHBIM COINPOTHUBICHHSIM
JIMCTOBOTI'O IpoOKaTa, U3 KOTOPOro OHU M3IrOTOBJICHBI, ITPU 3TOM HOITYCKAC€TCA YUHUTHIBATH YIIPOYHCHHUC
CTaJIM JINCTOBOT'O ITpOKaTa B 30He Tuoa.

PacueTHbIE CONPOTHBIICHHST KPYTJIOTO, KBaJPaTHOTO M IIOJIOCOBOTO MPOKAaTa CIEAYET ONpPENeIsITh
no Tabn. 1%, mpuHuMas 3HadeHMs R, U R,, PaBHBIMH COOTBETCTBEHHO INpPENENY TEKYy4eCTH H
BpeMeHHOMY conpotusiennto o TY 14-1-3023-80, 'OCT 380-71** (c 1990 r. TOCT 535-88) u
TI'OCT 19281-73*.

PacueTHble COMPOTHBICHUS TPOKAaTa CMSTHIO TOPLEBOH ITOBEPXHOCTH, MECTHOMY CMSTHIO B
UIMHIPUYECKUX apHUPax U JUaMeTPAIIbHOMY COKaTHIO KaTKOB IPUBEAEHHI B Ta0I. 52*.

3.3. PacueTHble CONPOTHBIIEHHS OTIMBOK W3 YIJIEPOJUCTOM CTald W CEPOro 4yryHa Cieayer
NpUHUMATH 10 Tabi. 53 u 54.

3.4. PacyeTHBIe CONPOTHBICHUS CBApHBIX COCOMHEHUH IS Pa3IHYHBIX BHUIOB COCAWHEHWHA H
HAaIpPsDKEHHBIX COCTOSIHUH CIELyeT ONpenersITh o popMyiaM, IPUBEAECHHBIM B Ta0I. 3.

Tabnuma 3
Caapnbie Hampsokenue cocrosinue VYcaosuoe PacuerHsle
COEIMHEHUS 0003HaueHne COINPOTHUBIICHHS
CBapHBIX
COEJIMHEHUI
CreikoBeie | Ckatue. Pactspkenue wu ITo npeneny R,, R,, =R,
nu3rud npu TEKy4eCTH
aBTOMATHYECKOH,
MOJyaBTOMATUYECKON WU
pyuHO’ CBapKe c
¢uzmIecKuM
KOHTpOJieM KauecTBa BOB | Ilo BpemeHHOMY R, R.,.=R,
COIIPOTHBIICHHIO
Pactsbkenne u m3ru® mpu ITo mpenenry R,, R,,=0,85R,
aBTOMAaTHYECKOH, TEKY4eCTH
MOJTyaBTOMAaTHYECKOH Min
PY4YHOH CBapke
Cnpur R, R, =R,
C yrinoBeIMu Cpe3 (yCIIOBHBIIT) [To meramty mBa R,y R =055 R)ﬂ
HIBaMHU w T
YWm




ITo metammy R,. R,.=0,45R,,
TPaHULIbI
CIUTaBIICHUS
[Ipumedganus: 1. J{ns mBOB, BEIIONHIEMBIX PyYHOH CBapKOH, 3HAUCHUS R, CIIEAyeT
MIPUHUMATh PaBHBIMH 3HAYCHUSAM BPEMEHHOTO CONPOTHUBRIICHHS PAa3phIBY METalIa IIBA, YKA3aHHBIM B
T'OCT 9467-75%*.
2. J1ns1 IBOB, BBIMOJHSAEMBIX aBTOMATUYECKOM UITU MOJYyaBTOMATHUYECKON CBApKOil, 3HaueHue R,
cleqyeT MPUHUMATH 110 Ta0ll. 4* HACTOSIINX HOPM.
3. 3HaueHust KOAPPUIMEHTA HAJISKHOCTHU 110 MAaTEPHAITY LIBA },, CJACAYeT NIPUHUMATh PAaBHBIMH:
1,25 — npu 3HaueHHsX R,,, He Gomee 490 MITa (5 000 krc/cm?); 1.35 — nipu 3HAYEHHSAX R,,,, 590 MIIa
(6 000 xrc/cm?) u Goree.

PacuerHble CONMPOTHBIEHUS CTHIKOBBIX COEIMHEHWI JJIEMEHTOB U3 CTajlel € pa3HbIMU
HOPMATHBHBIMH COTIPOTUBJICHUSMH CIICAYET MPUHUMATh KaK JUIS CTHIKOBBIX COCITUHEHUH U3 CTalld C
MEHBIITUM 3HAYCHHEM HOPMATHBHOTO COIIPOTHBIICHUS.

PacderHBle COMPOTHBICHNS METAJlIa IIBOB CBAPHBIX COSAMHEHHH C YTIIOBBIMHU IIIBAMH IPUBEACHBI
B Ta01. 56.

3.5. PacueTHbIC CONMPOTHUBICHUS OJHOOOJITOBBIX COCTUHECHUH CIICAYET ONMPEASisITh Mo (GopMyiam,
TIPUBEJICHHBIM B Ta0m. 5*.

PacuerHple compoTHBICHHS Cpe3y M PACTSHKEHHIO OOJITOB TpPHBEIACHBI B Tabi. 58%, cmsThio
3JIEMEHTOB, COSAUHAEMEIX 00aTaMu, — B Ta0JI. 59%*,

3.6*. PacdeTHOE CONPOTHUBIICHUE PACTKCHHUIO (PYHIaMEHTHBIX OOJNTOB R, CIEIyET ONPEACIITh IO
thopmymne

Ry.=0,5R. (N

PacuetHoe conporuBiieHne pactsbkeHHI0o U-00pa3HbIX 001TOB Ry, yKa3aHHBIX B 1. 2.5%, ciemyer
OTIpeNeNsITh 10 (hopMyIie
Ry, = 0,45R,,. 2)

PacyeTHBIE COMPOTUBIIEHHS PACTSHKEHUIO (YHIAMEHTHBIX OOJITOB MPUBEIEHE! B Ta0. 60%*.
3.7. PacueTHOE CONPOTHUBJIEHUE PACTSIKEHHIO BHICOKOIPOUHBIX 0OITOB Ry, CIEMYET ONPEENATD 110
thopmymne
Ry = 0,7Rpun, 3)

rae Ry, — HANMEHbIIIee BpeMEHHOE COMPOTHBIICHHE O0ITa pa3phIBY, IPHHAMAaeMoe 1Mo Tadi. 61%.
3.8. PacdeTHOEe CONPOTHBICHHE PACTHIKEHUIO BBICOKOIIPOYHOW CTAJBHONW TPOBOJIOKU Ry,
MPUMEHSIEMOH B BH/IC IyYKOB WK MPSICH, CICAYET ONPEIeNIATh 10 hopMyIie

Rdh = 0563Run~ (4)

3.9. 3HaueHue pacueTHOrOo COMPOTUBIEHUS (YCWIMSI) PACTSDKEHUIO CTAbHOTO KaHaTa CleoyeT
NPUHUMATh pPaBHBIM 3HAYCHUIO pA3phIBHOTO YCWIMSA KaHaTta B [EJIOM, YCTAaHOBJICHHOMY
rOCYJapCTBEHHBIMU CTAHJAPTAMU WM TEXHHYECKUMH YCIIOBHSMH Ha CTAllbHBIC KAHATHI, JCIICHHOMY
Ha K03 (PULMEHT HAJEKHOCTH J;, = 1,6.

Tabiuma 4*
Mapxku nposonoku (o T'OCT 2246-70%) s
ABTOMAaTUYECKON WK N0JyaBTOMAaTHYECKOM
CBAapKHU Mapxku nopoIKOBOI 3Ha4YeHHss HOPMATUBHOTO
o1 QIIFOCOM B YIJIEKHCIIOM Ia3e MIPOBOJIOKH COIIPOTUBJICHUS MeTaslIa
(FOCT 9087-81%) (mo 'OCT 8050-85) (mo I'OCT 26271-84) Ba
HJIA B €T0 CMECH C R, MIla (KFC/CMz)
aproHoM
(mo 'OCT 10157-79%)
Cg-08, CB-08A — — 410 (4200)
Cs-08T'A — — 450 (4600)
Cs-10TA CB-0812C IT1-AHS, TIIT-AH3 490 (5000)
Cs-10HMA, Cg- CB-0812C* — 590 (6000)
1012




CB-09XH2I'MIO Cs-10XI"2CMA - 685 (7000)
CB-08X 11O C-08XI2T1O
* [Ipn cBapke npoBosiokoii CB-081'2C 3nauenus R,,, cieayer npuHuMarb paBHeIM 590 MIla (6000

KFC/CMZ) TOJILKO JJIsl YIJIOBBIX IIBOB C KareToM kr < 8 MM B KOHCTPYKLMAX M3 CTAIU C HPEJEIOM
texydectn 440 MITa (4500 krc/cm?) 1 Goree.

Tabuuma 5*

PacueTHBIE COMPOTHBIIEHUST OTHOOONTOBBIX COETUHEHUH

CMSTHIO
COCTMHSIEMBIX
Hampsokennoe VcioBHOE Cpe3y ¥ PacTsHKCHHUIO OOJITOB KJlacca 3JIEMECHTOB M3
COCTOSIHUE 0003HaYCHHE CTallH C
MpeAeIoM
TEKy4eCTH
1o 440 MIla
4.6;5.6;6.6 4.8;5.8 8.8;10.9 (4500 KFC/CMZ)
Cpe3 Rb: Rbs = 0,3 8Rb,m Rbs = 054Rbun Rbs = 0,4Rb,m —
Pactsmxenne Rbt Rbt.r = 0338Rhun Rbt = 0,38R},u,, Rb, = 0,3 8R[,u,, —
CwMmsiTue Ry
a) Oourel - - - R, =(06+410%m)p
KJjlacca E
TOYHOCTH A
gj)lacca B63H(TIH Ry =(06+340 ngn W

I[Tpumeuanue. JlonmyckaeTcs IPUMEHSTh BBICOKOIIPOYHBIE OONTHI 6€3 PErynnpyeMoro HaTsHKEHHS
u3 cranu Mapku 40X “cenexTt”, MpH 3TOM pacueTHBIE CONPOTHUBICHUS Ry, U Ry CIENyeT ONpenensiTh
Kak st bonros kinacca 10.9, a pacyeTHOE CONPOTHBIIEHNE KaK ISl 001TOB Kiacca ToyHocTH B u C.

Bricokonpounsie 60ntel o TY 14-4-1345-85 momyckaercss MPUMEHATH TOIBKO MPH UX paboTe Ha
pacTsKeHHeE.

4*, VYET YCJIOBUM PABOTHI 1 HASHAUEHUS KOHCTPYKIIAI

ITpu pacdere KOHCTPYKIMH M COCOMHEHUH CIIEIyeT YyYUTBHIBATh: KOAI(PQUIMEHTH HAJEKHOCTH MO
Ha3HA4YCHUIO };, MPUHHUMAEMbIC COTJIACHO HpaBI/lﬂaM yue€Ta CTCIICHU OTBCTCTBECHHOCTU 3}18.Hl/1171 n
COOPYXEHHUH NP MPOEKTHPOBAHUN KOHCTPYKIIHH;

K03 QUIMEHT HAAKHOCTH ¥, = 1,3 I SIEeMEHTOB KOHCTPYKLMH, PACCYMTHIBAEMbIX HA IPOYHOCTb
C MCII0JIb30BAHUEM PACUETHBIX CONPOTUBJIEHUH R,;

KOX(QQUIUEHTH YCIOBHHA pabOTHl . W KOXPQHUIMEHTH YCIOBHHA pabOTHl COCIUHECHUS ),
npuHUMaeMble 1o Tabn. 6* wm 35%, pasmenam HaAcTOANMX HOPM 1O TMPOCKTUPOBAHUIO 3IaHUM,
COOpYXEHUI U KOHCTPYKIIMH, a TaKXkKe 10 Mpui1. 4%,

Tabmuma 6*
OneMeHTBl KOHCTPYKILHUH Koa¢ppuunents:
YCIIOBUI paboThI
Ye
1. CrutomHble OajJKM M CXKaThIE AIEMEHTHI (hepM MEPEKPHITHIl 1101 3aJ1aMH TeaTpoB, 0,9
KIyOOB, KHHOTEaTpoB, II0A TpUOYHAMH, TIOJ TOMELICHUSIMA Mara3suHOB,
KHUTOXPaHWIXII ¥ apXUBOB U T. II. IIPU BECE NMEPEKPHITUI, PABHOM MM OOJIBIIEM
BPEMEHHOU Harpy3ku
2. KonoHHBI 00111€CTBEHHBIX 3aHHH U OTIOp BOJOHAIIOPHBIX OalleH 0,95
3. Cxkarele OCHOBHBIE DJEMEHTH (KpOME OIOPHBIX) PEIIEeTKH COCTaBHOTO 0,8
TaBPOBOTO CEYECHHUs] M3 YTOJIKOB CBapHBIX (epM TOKPBITUA M IEPEKPBITHH
(Hanpumep, CTPONIIIBHBIX M aHATOTUYHBIX UM (hepM) npu rHOKoCTH A > 60
4. CroourHble 0aJIKM IIPU pacdeTax Ha OOIIyI0 yCTOHYUBOCTE IPH Oy < 1,0 0,95
5. 3aTsKKH, TATH, OTTSKKH, TIOJABECKH, BHIITOJIHEHHbBIE U3 IPOKATHOM CTan 0,9



6. DNeMeHTHI CTeP)KHEBBIX KOHCTPYKIHH MOKPHITHH U MEPEKPBITHIH:

a) ckartble (3a MCKIIOUYEHHEM 3aMKHYTBIX TPyOYaThIX CEUeHMH) MpH pacyerax 0,95
Ha yCTOWYMBOCTD

0) pacTSHYTHIX B CBAPHBIX KOHCTPYKIIUAX 0,95

B) pacTSHyTBIE, CXKaTble, a TakKXe CTHIKOBbIE HAKJIaIKAd B OOJITOBBIX 1,05

KOHCTPYKLUSX (KpOME KOHCTPYKIMI Ha BBICOKOIPOYHBIX OOJITaxX) M3 CTallk C
npenenoM Tekydectd 10 440 MIla (4500 krc/cM®), HeCyIMX CTAaTHUECKYIO
Harpy3Ky, IIpH pacueTax Ha MPOYHOCTh
7. CrtonHble COCTaBHBIE OaIKM, KOJIOHHBI, @ TAK)KE CTHIKOBBIE HAKIAIKU U3 CTAIU 1,1
¢ mpexenom Tekydectd 10 440 MITa (4500 krc/cm®), HeCyllHe CTATHYECKYIO
Harpy3Ky ¥ BBIIOJHEHHBIE C IIOMOINBIO OOJNTOBBIX COEIMHEHHH (Kpome
COCIMHEHUH Ha BBICOKOIIPOYHBIX 00JITax), IPH pacyeTax Ha IPOYHOCTh
8. CeueHHMs TPOKATHBIX W CBAapHBIX 3JEMEHTOB, a TAKXKEe HAKIAZOK H3 CTalll C
npeeoM Tekydects 10 440 MITa (4500 krc/cM®) B MECTaxX CTBIKOB, BBIMOTHEHHBIX
Ha Oositax (KpoMe CTHIKOB Ha BBICOKONPOYHBIX 0OJNTaxX), HECYIIMX CTaTHYECKYIO
Harpy3Ky, IIPH pacueTax Ha IPOYHOCTE:

a) CIUTOIIHBIX OAJTOK ¥ KOJIOHH 1,1

0) cTep)KHEBBIX KOHCTPYKIMH U TIEPEKPBHITHI 1,05
9. CxaTble 3JIeMEHTHI PEIIETKH NPOCTPAHCTBEHHBIX PEHIETYAThIX KOHCTPYKIMH 13
OIMHOYHBIX PABHOTIOJIOYHBIX (TIPUKPEIUIIEMBIX OOJBIICH TTOIKON) YTOJIKOB:

a) TPUKPEIUIieMble HEIOCPEACTBEHHO K IOsiCaM OIHOM MOJKOW CBapHBIMHU
HIBaMH JMOO0 BYMsi 00JTaMu U OoJiee, IIOCTaBICHHBIMU BJIOJIb YIOJIKa:

packocsl 1o puc. 9%, a 0,9
pacmiopku 1o puc. 9%, 6, 6 0,9
packocsl 1o puc. 9%, 6, 2, 0 0,8
0) npuKperuIsieMble HEMOCPEICTBEHHO K T0siICaM OJJHOM MOJIKOH, OJHUM O0JITOM 0,75

(kpoMe yKa3aHHBIX B 1M03. 9, B HACTOAMICH TAONWIBI), a TAKXKE MPHUKPEIUIIEMBbIC
yepes (hacOHKY HE3aBHCUMO OT BH/Ia COSAMHEHHUS

B) MPH CIIOKHOW MEPEKPECTHOM PelIeTKE ¢ OJHOOOITOBBIMHA COSTUHEHHSIMH TIO 0,7
puc. 9%, e
10. CxxaTble JIEMEHTHI U3 OJUHOYHBIX YTOJIKOB, MPUKPEIUIEMbIE OJHOM MOIKOU 0,75

(U1 HEepaBHOIOJIOYHBIX YTOJIKOB TOJBKO MEHBINEH MOJKOH), 3a HCKIIOYCHUEM
JJIEMEHTOB KOHCTPYKIHi, YKa3aHHBIX B 103. 9 HacTosuIel TabJIHIbl, PACKOCOB IO
puc. 9%, 6, IPUKPEIUIAEMBIX HEIIOCPEACTBEHHO K IMOsicaM CBAPHBIMH IIIBAMH JHOO
JIByMs OositamMu M 0oJiee, MOCTABICHHBIMU BIIOJIb YrOJIKa, W IUIOCKUX (epM H3
OJTMHOYHBIX YTOJIKOB

11. OmopHBI€ IIHTHI U3 CTANIK C IIPeAEIoM TeKydecTH a0 285 Mlla (2900 Kkre/em?),
HECYIIINE CTATUYCCKYIO HATPY3KY, TOJIIIUHON, MM:

a) o 40 1,2
0) cBoimie 40 1o 60 1,15
B) cBbIme 60 1o 80 1,1

Mpumeuanus: 1. Koadduumentsr ycnoBuit paborbl y. < 1 mpu pacdere OJHOBPEMEHHO
YYUTBHIBATh HE CIIEAYET.

2. Koa¢dduumeHTs! ycinoBuii paboThl, MPUBEIEHHBIE COOTBETCTBEHHO B103. 1 1 6,B; 1 u7; 1 n §;2
u7;2wu8,a; 3 u 6, B, IpU pacueTe CleyeT yUUThIBaTh OJHOBPEMEHHO.

3. KoaddunmenTs! ycinoBuii paboTsl, IpUBEACHHBIE B 1103. 3; 4; 6, a, B; 7; 8; 9 u 10, a Takxke B 103.
5 u 6, 6 (KpoMe CTHIKOBBIX CBapHBIX COCOMHEHHII), NMPH pacdyeTe COCTUHEHHH paccMaTpUBACMBIX
3JIEMEHTOB yYUTHIBATh HE CIIEIyET.

4. B cay4asx, He OTOBOPEHHBIX B HACTOSIIUX HOPMaXx, B POpMyliaxX ciieayeT MPUHUMATh Y= 1.

5. PACYET DJIEMEHTOB CTAJIbHbIX KOHCTPYKIUI1 HA OCEBBIE CUJIBI M
n3rub
HEHTPAJIBHO-PACTAHYTBIE U HEHTPAJIBHO-CXKATBIE JIEMEHTBI

5.1. Pacyer Ha MPOYHOCTH 3JIEMEHTOB, MOJBEPKEHHBIX HEHTPAILHOMY PACTSKEHHUIO MM CXKATUIO
CHJION N, KpoMe yKa3aHHBIX B II. 5.2, ClIelyeT BBIIOJIHATD 10 opMyJie

N
A—SRyyc. ®)

n



Pacuer Ha mpoOYHOCTH ceueHHH B MecTax KpPEIUICHHs PACTSIHYTBIX 3JIEMEHTOB W3 OJMHOYHBIX
YTOJIKOB, NPUKPEIUIIEMbIX OJTHOM MOJIKOM OoiTamMu, cieayeT BHIIOIHATE 1o Gopmynam (5) u (6). Ilpu
9TOM 3Ha4eHHe . B popMyJe (6) JOIDKHO MPUHUMATHCS 110 NPHJ. 4% HACTOSIIMX HOPM.

5.2. Pacder Ha IPOYHOCTH PACTSIHYTHIX 3JIEMEHTOB KOHCTPYKIMH U3 CTIN C COOTHOUIEHUEM R,/y;, >
R,, SKcIuTyaTanus KOTOPBIX BO3MOJXKHA H IIOCIE JOCTI)KEHHS METAJUIOM IIpeJieNa TeKyYeCTH, CIeayeT
BBIIOJIHATS 110 (hopMylie

N Ry
A Vu

n

(6)

5.3. Pacuer Ha yCTOMYMBOCTH CIIOLIHOCTEHYATBIX 3JIEMEHTOB, MOABEP>KEHHBIX LEHTPAIbHOMY
CKATHIO CHJION IV, clieyeT BHIOIHATH 10 (hopMyie

N
—<R .. 7
oA Ve @)
3HaquI/1>1_ @ CIeyeT ONpenessaTh 1o GopMysam:
mpu 0 < A <2,5
R _ =
p :1—(0,073—5,53?)1«/5; ®)
mpu 2,5 <A <45
R R, _ R, _,
Q=147 -130—2—(0,371- 27,32 )] +(0,0275 - 5,532 )2 )
E E E
opu A> 4,5
A(51-2)

UucrieHHBIC 3HAYCHUS ( IPUBEICHHI B Ta0M. 72.

5.4* Crep)XHM M3 OJMHOYHBIX YTOJIKOB JOJDKHBI PAaCCUHUTBHIBATHCS HA IEHTPAIBbHOE CXKaTHE B
COOTBETCTBUH C TpeOOBaHHUSAMH, M3JIOKEHHBIMH B 11. 5.3. Ilpu onpezaeneHny ruOKOCTH 3TUX CTEpPIKHEN
pajnyc MHEPLIUM CEYEHHs YTOJIKA i U PACUETHYIO JUIMHY /. ClIelyeT IPUHUMATh COrnacHo . 6.1-6.7.

[Ipu pacdere MOSICOB W DIEMEHTOB PEMIETKH MPOCTPAHCTBEHHBIX KOHCTPYKIMHA M3 OXMHOYHBIX
YTOJIKOB CJIEAyeT BBHIMOIHATH TpeOoBanus 1. 15.10* HacTosAmuX HOPM.

5.5. CxaTble JIEMEHTHI CO CILUIOIIHBIMU CTEHKaMH OTKphbIToro I1-o6pasHoro ceyenus npu A, < 34,
rie A W A, — pacyeTHble THMOKOCTH OJJIEMEHTa B IUIOCKOCTSIX, IIEPNEHIUKYISAPHBIX OCSIM
COOTBETCTBEHHO X—X U y—y (puc. 1), peKOMEHyeTCs YKPEIUIATh IJIaHKaMU WK PEIIeTKOH, MPU 3TOM
JIOJDKHBI OBITH BBITIOJIHEHBI TpeOOBaHUS L. 5.6 u 5.8%.

a) 0) 8)
y y y
aX
X X X X X X
t h
o ] _C — |4
b
y y y

Puc. 1. I[T-00pa3Hbie ceUCHHUs DIEMEHTOB
a— OTKPBITOE; 0, 6 — YKPEIJICHHbIE IUIAHKAMM WIH PEIIETKOM

ITpu OTCYTCTBMHM TUIAHOK WJIM PEIIETKN TaKKE 3JIEMEHTHI TOMUMO pacyera 1o ¢opmyse (7) cinemyer
NPOBEPSATH HAa YCTOHYMBOCTD IIPH W3TUOHO-KPYTHIIEHOM (hOopMe NOTepH yCTOHYMBOCTH IO opmyie

LS Ry, (11)
cp A



rie ¢, — Ko3QOHUIHMEHT MPOAOILHOIO M3ruba, BEIYUCIAEMBII coriacHO TpeboBaHUsM 1. 5.3;
¢ — k03¢ umuenT, onpenenseMsiii o Gopmye

2
c= - (12)
I+0+ |(1-0) + 10
U
4 8J.
pes = p=e 015670 52,
p Jh Ah
o= Clx/h — OTHOCHUTECIIBHOC paCCTOHHI/IC MEKAY HEHTPOM TAKECTHU U LICHTPOM I/I3FI/I6a.
J, +J, 5
3neck p = ——— T +a’;J, = Zbil‘i ;

Jw — CeKTOpI/IaJ'II)HLII/I MOMCHT MHEPLHU CCUCHUS;
b,- M f; — COOTBETCTBCHHO INHpPHWHA M TOJIIMHA MOPSIMOYTOJbHBIX 3JIEMCHTOB, COCTaBIISIOIIAX

ceyeHue.
Jliist cedyeHust, IPUBEICHHOTO Ha puc. 1, a, 3HaUeHUs Ji# s At;l—tz U @ JIOJDKHBI OTIPEIEIISITHCS
o opmynam:
J, _3942p J, _1(t) . __ 453+p)
i 20 22 Sl 7| %7 ) (13)
J B (6+p)7 An* 3\ h 2+ B)(6+ )

rae f=b/h.
5.6. JInst COCTAaBHBIX CHKATBIX CTEPIKHEH, BETBU KOTOPBIX COCTUHEHBI TUIAHKAMU WM PELIETKAMH,

KO3QQHUINEHT ¢ OTHOCHUTEIHHO CBOOOTHOW OCH (IIEPIEHAMKYIAPHON IUIOCKOCTH IUIAHOK WU

pELIETOK) JOMKEH ONpeaenaTses o dopmynam (8) — (10) ¢ 3ameHoi B HUX A ma 7»‘/ 3HaueHue 7»4»
CIIe/lyeT ONpeeNaTh B 3aBUCHMOCTH OT 3HAUEHHit A/, IPUBEICHHBIX B Ta6I. 7.



Tab6muma 7

Tum Cxema ITpuBeeHHbIe THOKOCTH A, COCTABHBIX CTEPIKHEW CKBO3HOI'O CEYEHUsI
ceyeHus CEeUYCHUS C IUTAHKAMH IIPH C penIeTKaMu
JS[/(Jbb) <5 JS 1/(Jbb) >5
1
; Ay = AJA2 + 0.8 27(1+n) (14 by o= AfA0+ a7 AD i, -
2
Ao =0T aen ) 220 0 )]0 |2, =27 AT 2T a9, L \/iz . A[ a, . a, J(Zl)
) 4 4 A4,
iy by = AJA7 082 A7(1 + 3n ) (16) Ag = AATHL32L0 |, L e 2A ()

> u 3A

O0o03Ha4yeHust IpUHATHIE B Ta0J. 7:

b — paccTosiHHE MEXy OCSIMH BETBEH;
/ — paccTosHHE MEXIy LEHTPaMH IUIAHOK;
A — HauOOoJbIIIast THOKOCTh BCETO CTEPIKHS;
A, Ao, A3 — THOKOCTh OTHENIBHBIX BETBEH MpH HM3THOE MX B IUIOCKOCTAX, MEPHCHANKYJSIPHBIX OCSIM COOTBETCTBEHHO [/—/, 2—2 m 3—3, Ha ydYacTKax MEXIy
NPUBapEHHBIMU IUTAHKaMH (B CBETY) HIIM MEXAY LIEHTPaMH KpaiiHUX OOJITOB;
A — IUIOIIAb CEYCHHUS BCErO CTEPIKHS;
Ay a Ay — IUIOLIAAN CEYCHHH PAacKOCOB PELICTOK (IIPH KPECTOBOM pEIleTKe — JABYX PackOCOB), JISKALIMX B IIOCKOCTSX, HEPICHINKYISAPHBIX OCSIM COOTBETCTBEHHO
I1-1n2-2;
Ay — IUIONIJIb CEYEHMsl packoca pemeTrkd (MpH KPEecTOBOW peIIeTKe — JBYX PAacKOCOB), JIeXallleil B IUIOCKOCTHM OJHOW TpaHH (AJsl TPEXIpaHHOTrO

PaBHOCTOPOHHETO CTEPXKHS);
3

a
— KO3 PUIUEHTHI, onpeessieMble 110 Gopmyne a = 10—,
[07RiW27%) b21

rie a b, ! — pa3Mepsl, onpeAesIeMbIC 10 pucC. 2;
n, nj, Ny, N3 — k03¢ pUIINEeHTEI, oTpenensieMble COOTBETCTBEHHO IO (hOpMyIaMm;
_ Iunb _— Jpb . - Jbzb;N3 _ Imb
J J gl J ol Jj

3aech  Jp U Jp3 — MOMEHTBI MHEPIIUU CEUEHHUs BETBEH OTHOCUTEILHO OCei COOTBETCTBEHHO /—/ u 3—3 (mns cedenunit Tumos 1 u 3);

Sy nJp — TO e, IByX YTOJKOB OTHOCHTEILHO OCEil COOTBETCTBEHHO [—] u 2—2 (Ij1s1 ceueHus Tuma 2);

Js — MOMEHT WHEPIIUH CEYCHUS OJJHOH IIAHKK OTHOCHTEIBHO COOCTBEHHOI ocH x—x (puc. 3);

JanJg — MOMEHTHI HHEPIIUU CEYCHHST OJTHOU U3 TIAHOK, JICKAIINX B TUNIOCKOCTSIX, MIEPIICHINKYIISIPHBIX OCSIM COOTBETCTBEHHO /—/ n 2—2 (Iysl cedeHus Trma 2).



B cocraBHBIX CTCPKHAX C PCIICTKAaMU IMOMHMMO pacye€Ta Ha yCTOﬁ‘IHBOCTb CTCPXKHA B LCJIIOM
CJIE/Ty€eT NMPOBEPATh YCTOWYNBOCTh OT/EIBHBIX BETBEH Ha ydacTKax MEXIy y3JaMu.

I'nOKOCTh OTAENBHBIX BETBEU A;, A, U A3 Ha ydacTKe MEXAy IUIaHKAMHU JI0JDKHA ObITh He Gosee 40.

[lpu HaMM4YKMK B OJHOM W3 IJIOCKOCTEH CILIONIHOIO JIMCTa BMECTO IUIAHOK (puc. 1, 6, 6) THOKOCTH
BETBH JOJDKHA BBIYUCIATBCS 110 paJuyCy HHEPUUHM IIOJyCEYEeHHs OTHOCHTEIBHO €ro OcH,
MEPIICHANKYIISIPHOH ITIOCKOCTH TUIAHOK.

B cocTaBHBIX CTEpKHAX C pPeHIeTKAMU THOKOCTh OTAEIBHBIX BETBEH MEXAY Y3JIaMH JOJDKHA OBITH
He Oosnee 80 M He JOMKHA MPEBBINATH MPUBEIEHHYI0 THOKOCTh A, CTEpAkHS B 1enoM. Jlomyckaercs
MPUHUMATE 0oJiee BBICOKHE 3HAYCHHS THOKOCTH BEeTBeW, HO He Ooiee 120, mpu yclIOBUH, YTO pacdeT
TaKUX CTEPIKHEH BBITOJIHEH 110 JIe(hOPMHUPOBAHHON CXEME.

5.7. Pacuer COCTaBHBIX JIEMEHTOB U3 YrOJIKOB, HIBEJUIEPOB U T. II., COEAMHEHHBIX BIIOTHYIO WIU
yepe3 NPOKIAJKH, CIEAYET BBIOJIHATh KaK CIUIOIIHOCTEHYATHIX MPU YCIOBHH, YTO HaWOOJIBILINE
paccTOSIHUS Ha y9acTKaxX MEXIY NMPUBAPEHHBIME IUIAHKAMH (B CBETY) WIH MEXAY LHEHTPaMH KpalHUX
0ONTOB HE MPEBBIIIAIOT:

JUTSL COKATBIX DIIEMEHTOB 407
JUIS PACTSHYTBIX 2JIEMEHTOB 80i

3nech paauyc WHEPLUMH [ yrojka WM IIBeJulepa CleAyeT NPUHUMATh JUIS TaBPOBBIX WM
JIBYTaBPOBBIX CEYEHHH OTHOCHTEIIFHO OCH, MapaJuIeNIbHOM IUIOCKOCTH PacIojOXeHHs HPOKIAJOK, a
JUTS KPECTOBBIX CEYCHUH — MIHUMATBHBIM.

[Tpu 3TOM B mpejienax JUIMHbBI CXKATOTO JIEMEHTA CIIeyeT CTABUTh HE MEHEE JIBYX MPOKJIAIOK.

5.8*. PacdeT COEOMHHUTENHHBIX 3JEMEHTOB (TUIAHOK, PEIIETOK) CXKAThIX COCTaBHBIX CTEpIKHEH
JOJDKEH BBINOJIHATHECS Ha YCIOBHYIO IonepeuHylo cuiy Op., NPUHUMAEMYIO IOCTOSHHOM IO BCei
JUTMHE CTEPIKHS U OTIPENeNIIeMyo 1Mo Gopmyiie

Qe =17,15 - 10 (2330-E/R,)N/ ¢, (23)*

riae N — IpooIbHOE YCUITHE B COCTABHOM CTEP)KHE;

@ — ko3 UIKMEHT NPOAONBEHOTO M3ruda, NMPUHUMAEMBIH JJIsl COCTABHOTO CTEPXKHS B IUIOCKOCTH
COE/IMHUTEINIFHBIX 3JIEMEHTOB.

VcnoBHyto nonepednyto cuiy Oy CIETyeT pacIpeIesaTh:

OpY HAJMYAM TOJIBKO COCIMHHTENBHBIX IUIAHOK (PEIIeTOK) IOPOBHY MEXIYy IIIaHKaMH
(pewieTkaMu), JIeKAMMMH B  IUIOCKOCTSIX, TEPHEHIUKYJISPHBIX OCH, OTHOCHTEIBHO KOTOPOW
MPOU3BONTCS IPOBEPKA YCTOHUUBOCTH;

NPY HAJTMYHMHU CIUTOLIHOTO JINCTA U COSIMHHUTEIBHBIX TUIAHOK (PEIeTOK) — MOIMO0JIaM MEXIY JIHCTOM
Y IUTAaHKaMH (pEeIIeTKaMH), JISKAIMMH B IIIOCKOCTSX, HapajljIebHbIX JIHCTY;

IpU pacyere PaBHOCTOPOHHMX TPEXI'PAaHHBIX COCTABHBIX CTEpP)KHEW YCIIOBHAs IONEpEYHas Cuiia,
NPUXOJAINASCS HAa CHUCTEMY COCOUHHUTEIBHBIX DJIEMEHTOB, DACIIOJIOKEHHBIX B OJHOH IUIOCKOCTH,
JI0JKHA NPpUHUMaThCs paBHOM 0,8 Ojc.

b Puc. 2. Cxema pacKOCHOII pemeTku

5.9. Pacder COEOMHHUTENHHBIX IJIAHOK M WX MpPHUKpervieHus (puc. 3) IOJDKEH BBITIOTHATHCS Kak
pacueT 3IeMEHTOB 0Ee3PaCKOCHBIX (epM Ha:
cury F, cpe3sIBaloNIyo IUIaHKY, 1o hopMmyiie
F=0Q,l/b; (24)
MOMEHT M, M3ru0aroNuii IITaHKY B €€ TUIOCKOCTH, 10 (hopMyJie

M, = Q.2 (25)

rac Qs — yCJIOBHasA nonepeyuHas Cujia, Npuxoasdadacsa Ha IJIaHKy OﬂHOﬁ rpaHu.
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x Puc. 3. CocTaBHOH cTepkKEHb Ha IUIAHKaX

5.10. Pacuer coenMHMTENBHBIX PELIETOK IOJDKEH BBIOJIHATHCS Kak pacyer peuietok depm. [Ipu
pacyere MepeKpPeCcTHBIX PAaCKOCOB KPECTOBOW PEIIETKH ¢ pacrnopkamu (puc. 4) cienyeT y4UTHIBATh
JOTIOJTHUTEIbHOE YCHine N, BOSHUKAIOLIEE B KAKIOM Packoce OT 00XKATHS MOSACOB M ONpenessieMoe
o ¢opmyie

A
N, = oN 4; , (26)

rae N — ycuiue B OJHON BETBU CTEPIKHS;
A — nomaas cCeYeHMs OAHOM BETBH,
Ay — MI0IMAAb CEYSHUsSI OTHOTO PACKOCa;
o — K03 PULIMEHT, onpeesieMblii 1o Gopmysie

a= al(a*=2b") 27

rnue a, [ u b — pa3mepsl, yKka3aHHbIC Ha pUC. 4.

! a Puc. 4. Cxema xpecToBO#
pELIeTKH ¢ paclopKaMu

b
5.11. Pacuer ctepkHeH, MNpenHa3sHAUCHHbIX M YMEHBIICHHUS pPACUCTHOW MJIMHBI CXKATbhIX
9JIEMEHTOB, JOJDKEH BBIIOJIHATHCS Ha YCWINME, PaBHOE YCJIOBHOHM IIONEPEYHON CHIIE B OCHOBHOM
C)KaToOM dIIEMEHTe, ompeensseMoit o ¢popmye (23)*.

MN3TNBAEMBIE 3JIEMEHTbBI

5.12. Pacuer Ha IPOYHOCTH BJIEMEHTOB (KpoMe Oallok ¢ TMOKOIl CTEHKOH, ¢ nephopHpOBaHHON
CTEHKOW M MOJIKPAHOBBIX OATOK), M3TMO0AEMBIX B OJHOM M3 IIaBHBIX IUIOCKOCTEH, CIEIyeT BBITOIHSIT
o ¢opmyie

M
—<R o Vse (28)
n,min

3HaueHWe KacaTeIbHBIX HANPsDKCHWH ¢ B CEUCHMAX M3TMOAEMbBIX DJIEMEHTOB JIOJDKHBI

YIOBJIETBOPSTD YCIOBUIO

J

[Tpu Hamauy ocnabiaeHNsT CTEHKH OTBEPCTHSMH ISl OONTOB 3Ha4YeHUs 7 B popmyre (29) ciemyer
YMHOXAaTh Ha KOIQQUIUEHT ¢, ONpEeeIIAeMbIi 110 popmyie

T Ve (29)

t

a=al(a—d), (30)

I/Ie g — Iar OTBEpPCTHii;

b — nnameTp oTBepCTHS.

5.13. Jlna pacyera Ha NPOYHOCTH CTEHKH OAlKM B MeCTax NPWIOKEHHs Harpy3KH K BEpXHEMY
MOSICY, @ TaKKe B OINOPHBIX CEYEHWsIX Oalku, HE YKPEIUICHHBIX peOpamMH YKECTKOCTH, CIEAyeT
OIIPEeNIeIISITh MECTHOE HAIIPSDKEHUE ), TIO (hopMyJie



F
O-loc :_SRyyc’ (31)

rae F — pacdeTHOe 3HaUCHHE Harpy3KH (CHIIBI);
lof — yCNOBHas INWHA pacHpeneNeHHs Harpys3KH, OIpeienseMas B 3aBHCHMOCTH OT YCIOBHH
OIMPAaHUs; I CiIydasi ONUpaHusl 110 puc. 5.

lLr=5b+2t, (32)
of 1

T7ie t,— TOJNIIMHA BEPXHETO Mosca Oallky, eClTi HWXKHaAs Oaka cBapHas (pHC. 5, a), MU PacCTOsIHIE
OT HapyXXHOM TI'paHM IOJKH /0 Hayajga BHYTPEHHErO 3aKpyIJIEHHs CTEHKM, €CIIM HIDKHSSA Oanka
npokaTHas (puc. 5, 6).

a é Puc. 5. Cxema nis
b L 4 OTIpe/IeTICHNUS IINHBI
! hal } i pacnpeneneHus Harpy3Ku
[T 1 L] g Ha Oanky
[ ] a — CBapHyI0; 6 — MPOKATHYIO

5.14%*. JIns cTeHOK 0aJIOK, pacCYMTHIBAEMBIX O opmyde (28), ZOIKHBI BHITOIHATHCS yCIOBHUS:

\/02 -0, 0,+ 0.+ Sij < LISR y.;t, < Ry, (33)

x X ¥y y

M

rae 0, = — ) — HOPMAJbHEIE HAIPKEHHUS B CPEAUHHOM INIOCKOCTH CTEHKH, NapalleIbHbIE OCH
n
OaJKu;
O, — TO K€, IEPIEH/INKYIIAPHbIE OCH OAJIKH, B TOM YHCIIE Oj,, Olpesiensemoe o Gopmyne (31);
T, — KacaTeJbHOe HaNpsKeHUe, BeluuciseMoe 1o popmyie (29) ¢ yuerom dpopmyisi (30).
Hanpsxennst o, U o,, npuHuMaemble B Gopmyie (33) co CBOMMH 3HAaKaMH, a TaKKe 7y, CIEIyeT
OTIpEeNIeNATh B OJJHON M TOW K€ TOUKE OANKH.
5.15. Pacuer Ha yCTOHYMBOCTH OAJIOK IBYTaBPOBOTO CEUEHHS, M3TN0AEMBIX B INIOCKOCTH CTEHKHU U
YIOBJIETBOPSIONIMX TpeOoBaHusM M. 5.12 u 5.14*, crnenyer BHIMOIHATH 1O Gopmylie

—— <Ry, (34
o Ve 34)

C

rne W, — ciienyer onpenensTh Jisl CKATOoro 1osica;

@ — KO3 OUIMEHT, OTPEACIAEMBIH 0 MPHII. 7*.

[Ipu ompeneneHuy 3HA4YEHUs @), 33 PACUETHYIO JUIMHY Oaiku /., cledyeT MPHHUMATh PAcCTOSHHE
MEXK1y TOYKaMH{ 3aKpEeIUICHHUH CXKATOoro Iosica OT MONEPEYHBIX CMEUICHUH (Y371aMH MPONOIBHBIX WM
TIONEPEYHBIX CBA3EH, TOUKAMH KPEIUIEHHs )KECTKOTO HACTHIIA); TIPH OTCYTCTBMU CBsizeld [ = [ (rae [ —
nposier OalKku) 3a PacydeTHYI JUIMHY KOHCOIM CIENyeT NPUHUMATh: ly = [ IIpH OTCYTCTBUM
3aKpeIUIeHHUs] CKaToro Iosica Ha KOHLE KOHCOJIM B TOPH3OHTAJIBHOW IUIOCKOCTH (3hech [ — JinMHA
KOHCOJIM); PACCTOSIHUE MEXIly TOUYKAaMH 3aKpEIICHHH CXKaToro Iosca B FOPU30OHTAIBHOM IIIOCKOCTH
TIPH 3aKPETUICHUH T0sICa Ha KOHIIE 10 THHE KOHCOJIH.

5.16*. YcroitunBocTh 6a0K He TpeOyeTcst MPOBEPSATH:

a) mpH Tepejadye Harpy3Kd 4epe3 CIUIOIIHOM KeCTKHM HAcTWUJ, HEMPEPBHIBHO OMUPAIOIIMNCS Ha
COKaTBIH MosiC OANKK M HAJEKHO C HUM CBS3aHHBINM (IUIUTHI XKeIe300€TOHHBIE U3 TSHKEJIOT0, JISTKOTO U
SYEHCTOTO OETOHA, TUIOCKUHA 1 PO(QHUIMPOBAHHBIA METAJUTMISCKAN HACTHUII, BOJTHUCTYIO CTAllb | T. IL.);

0) pu OTHOLIEHHMH PACYETHOH JJIMHBEI OalKH [, K LIMPHHE CKATOrO 10sAca b, HE NPEBBIIAIOILEM
3HAYCHUH, OMpeNesIeMbIX M0 GopMmysaM Tab. 8* miist 6aJ0K CHMMETPUYHOTO ABYTABPOBOTO CEUCHUS
U ¢ OoJiee pa3BUTHIM CXKaThIM HOSICOM, JUISl KOTOPBIX IIUPUHA PACTSHYTOTO 110s5iCa COCTABIISIET HE MEHee
0,75 mupuHbI CKATOrO MosACA.

Tabmuma 8*



MecTo npuIoKeHHS HaubGonsuive 3Ha4eHust [,/b, mpu KOTOPBIX

Harpy3Ku He TpeOyeTCsl pacyeT Ha YCTOWYMBOCTh MMPOKATHBIX U CBAPHBIX OANOK
(mpu 1 <h/b<6m 15 < b/t <35)
K BepxHemy mnosicy /
7 _10,35+0,00320 +[0.76—0,022 12| [ £ s
b t ()RR,
K mmwxnemy nosicy 1. T
g = 0,57+0,00322+ 0,92—0,02é ol E (36)
bo| t t)h]\R,
HesaBucumo ot ypoBHs lef r b b\ b E
MPIIOKEHMS Harpy3Ki & =1 0,41+0,00322+0,73-0,022 |2 || = 37
TIpH pacyere yJacTka b | t t)h]\| R,

0aKu MEXy CBSI3SIMHU HIIH
MPY YHCTOM H3rude
O003HaveHus, MPUHATHIC B Ta0OHIEe 8*:
b ¥ t — COOTBETCTBEHHO IIMPHHA U TOJIIIMHA CKATOTO I0SCA;
h — paccTosiHHE (BBICOTA) MEXIY OCSIMH IMOSICHBIX JINCTOB.
Mpumeuanus: 1. [Ins 6anok ¢ NOSCHBIMU COCIMHEHUSMH Ha BHICOKONPOYHBIX 0OJITaX 3HAUYEHHMS
los/b, momydaemble 10 hopMy1am TabIMIEl 8* cienyeT yMHOXaTh Ha KoadduuueHt 1,2.
2. dns 6anok ¢ oTHoteHueM b/t < 15 B hopmymnax Tabnuirel 8% cnemyer npuHUMATh b/t = 15.

3akpelieHHe C)KaToro MosAca B TOPU3OHTAIBHOM IUIOCKOCTH JOJDKHO OBITh PAacCUMTaHO Ha
(hakTHYECKYyI0 WM YCIOBHYIO IOIIEpEuHYIO cuily. [Ipy 3TOM YCIIOBHYIO TOIEPEYHYIO CHIIY CIEIyeT
OTIPEICTIAT!

NIPY 3aKPeIUICHUH B OTJIENBHBIX TOYKax 1o Gopmye (23)*, B KOTOPOil ¢ cieayer onpenesnsaTh npu
ruokoctu A = /i (30eckh i — pagdyc MHEPLUMHU CEYEHHMs CXKATOrO 1105Ca B TOPH30HTAIBHOMN MJIOCKOCTH),
a N ciemyer BBIYUCIATH O popMmyIie

N=(4,+0,254y)R,; (37, a)
MIPH HETIPEPHIBHOM 3aKPEIUICHUH 110 opmyie

Gie = 3051, (37,6)

TJ€ jc — YCTIOBHAs TIONIepeYHas CHla Ha €MHHMITy JUIHHBI T10sica OaJIKu;
Oy — YCIOBHasl ToNepevHas cuia, ompenenseMas 1o ¢opmyne (23)*, B KoTopoi cremyer
npuHUMAaTh @ = 1, a N — ompenensarts o ¢popmyie (37,a).
5.17. Pacuer Ha MPOYHOCTH 3JEMEHTOB, M3rMOAEMBIX B JIByX TIJIABHBIX IUIOCKOCTSIX, CIIEIyeT
BBIMOJIHATH 110 (POpPMYyJIIe
Mt M)’
—y+*t——x<Ry,, (38)
J J g

xn yn

T7Ie X ¥ y — KOOPAWHATHI PACCMaTPUBAEMON TOUKU CEYEHHsI OTHOCUTENBHO TIIaBHBIX OCEH.

B 0ankax, paccunteiBaeMbIX 1o Gopmyie (38), 3HaUCHHUS HANPSDKEHWH B CTEHKE OAlKH JTOJDKHEI
ObITH TIpoBepeHbI 10 Gopmynam (29) u (33) B ABYX INIaBHBIX TIOCKOCTSIX M3THOA.

[Tpu BemonHeHMM TpeboBanuil m. 5.16*, a mpoBepka ycTOWYMBOCTH OallOK, M3rMbaeMbIX B ABYX
TUTOCKOCTSIX, HE TpeOyeTcs.

5.18*. PacueT Ha NPOYHOCTH Pa3pE3HBIX OAJOK CIUIONIHOTO CEYCHUS W3 CTalld C MPEAesioM
Tekydectn 10 530 MIJa (5400 krc/cm?), HeCyIIMX CTATHYECKYIO HATPY3KY, TPH COOMIONECHHH I
5.19*-5.21, 7.5 u 7.24 cnenmyer BBIIOJHATH C Y4E€TOM pa3BUTHUS ILIACTHYECKUX AedopManuii mo
¢dhopmynam

Mpu U3rube B OJHOW W3 TJABHBIX IJIOCKOCTEH MpH KacaTelbHBIX HampsbkeHusx 7 < 0,9R; (kpome
OTIOPHBIX CEYECHUH)



M <
—W <Ry, 39)
C] n,min
pu n3rube B ABYX TJIAaBHBIX IIJIOCKOCTAX IIPU KacCaTCIbHBIX HANPSKCHUAX T < O,SRS (KpOMe

OTIOPHBIX CEUEHUH)

M M
— — <Ry (40)
chVxn,min cyWyn,min

3aeck M, M, u M, — abCOJIIOTHBIE 3HAYEHHUS U3rH0AIOUX MOMEHTOB;

¢; — Koo dpunmenT, onpenenseMslii o popmynam (42) u (43);

¢y ¥ ¢, — K03 UIMEHTHI, TPUHUMAEMBbIE 110 TabI. 66.

Pacuet B onoprom ceuennu 6anox (npu M = 0; M, = 0 u M, = 0) ciaexyeT BBINONHATE 10 hopMyIte

Q

T==<Ry. 41
th SyC ( )

I[Ipn Hammduu 30HBI 9ucToro m3rubda B dpopmynax (39) u (40) BMecTo K0IQDUINEHTOB ¢, Cx U C,
clielyeT MPUHUMATh COOTBETCTBEHHO:

Cm = 0,5(1+¢); can = 0,5(1+¢y); ¢y = 0,5(14¢,).
IIpu ogHOBpEMEHHOM JACHCTBHM B CEYCHUH MOMeHTa M u mornepedyHoit cuibl O ko3dduimenr c;
CIIeIyeT ONpeAeIsTh Mo GpopMynam:

mpu 7< 0,5R; ¢ =c¢; (42)
(43)

(44)

371ech ¢ — KO3 PHUIMEHT, MPUHUMAEMBIH 10 Tab. 66;

t 1 h — COOTBETCTBEHHO TOJII[HA U BBICOTA CTEHKH;

a — xkoxdpdunueHT, paBHblii o = (0,7 IS OBYTaBPOBOTO CEYCHHUS, M3THOAEMOTO B IUIOCKOCTH
cTeHku; o = 0 — 175 APYTUX TUTIOB CEUCHUH;

¢; — K03 UIMEHT, MPHHAMACMEBII HE MCHEe CIUHHUIIBI U He OoJee KoddduimeHTa c.

C mernpr0 ONTUMH3ANUN 0aJIOK TPH MX pacdere ¢ ydeToMm TpeboBaHmid mm. 5.20, 7.5, 7.24 u 13.1
3Ha4eHus: KO3(PQUUMEHTOB ¢, ¢, U ¢, B Qopmynax (39) u (40) nomyckaercs NPUHUMATh MEHBILE
3HAYCHUH, MPUBEICHHBIX B Ta01. 66, HO He MeHee 1,0.

[Tpn Hamuuuy ocnabieHust CTEHKH OTBEPCTUSIMM JUIs OOJITOB 3HAUCHMS KacaTeNbHBIX HalpsHKEHUN
T cIIellyeT yMHOXaTh Ha KoadduipeHT, onpeaensemslii o popmyie (30).

5.19*. Pacuer Ha NMPOYHOCTh OAJOK MEPEMEHHOTO CEYECHHUS C yYETOM Pa3BUTHS IUIACTHYECKUX
nedopmanmii cienyer BBINOJHATH TOJBKO JJIsI OJHOTO CEYEHHs ¢ HamOoJsiee HeOJIaronpHsTHBHIM
couetaHueM ycuumii M u 0; B OCTAIbHBIX CEUCHHUAX YUUTHIBATH Pa3BUTHE IUTACTHUECKUX HedopMannit
HE JIOITyCKaeTCsl.

Pacuer Ha MPOYHOCTH M3TUOAEMBIX 3JICMEHTOB U3 CTAJIU C MpeaeioM Tekyuectd 1o 530 MIla (5400
Krc/cM”), BOCIIPMHAMAIONIMX JUHAMHYECKHE, BUOPALIMOHHbIE MM TIOIBIKHBIE HATPY3KH, I0MYCKACTCS
BEITIOJTHATE C YYETOM pAa3BUTHA IDIACTHYECKHX AedopMalivii, HE MPEMATCTBYIOMUX TpeOyeMbIM
YCIIOBUSIM JKCILTyaTallMi KOHCTPYKIHA 1 000pyA0BaHuSI.

5.20. Jlns obGecrniedeHust oOIieil yCTOHYMBOCTH OallOK, PacCUMTBHIBAEMBIX C YUETOM pa3BUTHs
TUTACTHYECKUX JeopManuii, He0OX0MUMO, 4TOOBI JTMOO OBUTH BBITOJHEHBI TpeOoBaHus m. 5.16%.a,
An00 HauOOJIBIIME 3HAYEHUS OTHOIIEHWH PAacYeTHOH JUIMHBI OalKU K IIMPHHE CHKATOrO rosica l/b,
ornpeensieMbie 1o Gopmynam Tadi. 8%, ObUTH yMEHbIIIEHbI YMHOXKEHHEM Ha KO PHUIIUEHT

0=[1-0,7(c;— D/(c—1)],3mecp 1 <c;<c.

VYd4er mIacTHYHOCTH TIPH pacdeTe 0ANOK CO CXKATHIM ITOSICOM MEHEEe Pa3BUTBHIM, UYEM PACTSHYTHIMH,
JIOITyCKAETCs JINIIb IIPY BRIITOITHEHUH YCIOBHUi 1. 5.16%,a.

5.21. B 0ankax, pacCUUTHIBAEMBIX C YYETOM pa3BHTHs IUIACTUYECKUX JAedopMaluii, CTEHKH
CJIE/IyeT YKPEIIITh MONepeuHbIME peOpaMu JKECTKOCTH COracHo TpeboBanusm m. 7.10, 7.12 u 7.13,
B TOM YHCJIC B MECTaX MPHUIIOKCHUS COCPEOTOUYCHHON HArpy3KH.

5.22. Pacdyer Ha HPOYHOCTH HEPA3PE3HBIX W 3AIEMJIEHHBIX OaJOK MOCTOSHHOTO JBYTaBPOBOIO
CCUCHMUA, I/I3Fl/I6aeMbIX B IINIOCKOCTH HaH60J’lb1HeI>i KECTKOCTH, CO CMCKHBIMU IPOJICTAMHU,



oTIMYaromuMKcs He 6oisiee yeM Ha 20 %, HECYIINX CTaTHYECKYIO HArpy3Ky, IIPH YCIOBUH COOJIIOICHHS
TpeboBanuit mm. 5.20, 521, 7.5 m 7.24 cnenyer BbmosHATE 10 Qopmyine (39) ¢ yuerom
nepepacrpeeICHUs OIIOPHBIX U MIPOJIETHBIX MOMEHTOB.

PacuerHble 3HaueHUs n3rndaroniero MoMeHTa M ciieyeT onpenessTs 1o Gpopmyiie

M= oM, (45)

rne M, — HauOOJBIINHA HM3TUOAIONIMA MOMEHT B MpPOJIETC WM Ha OMOpe, ONpPEICiseMbIN W3
pacdera Hepa3pe3HO OalIKi B MPEATIONIOKEHUH YIIPYTOi paboThl MaTepHana;
o — K0dhPULMEHT nepepacipeielieHnsi MOMEHTOB, OIpeelsieMblii 110 popMmyJie

M,
oa=051+——1| (46)
M

max

31ech M, — yCIOBHBIN N3ruOaroIMil MOMEHT, PaBHBIH:
a) B HEpa3pe3HBIX OaKax co CBOOOIHO OMEPTHIMU KOHIIAMH OOJNBIIEMY M3 3HAUCHUI

M
M . =max{—=1—}; 47
o 1+a/l @n

Mef: O,SMQ, (48)

i€ CHMBOJI /1aX O3HAYaeT, YTO CIIeAyeT HAUTH MaKCHUMYM BCETO CIIEIYIOIIETO 32 HUM BBIPAKCHHUS,

M, — w3rnbaromuii MOMEHT B KpalHEeM IpoJieTe, BBIYMCICHHBI Kak B CBOOOJHO OIEPTOM
OJTHOTIPOJICTHOU OajKe;

M, — MakcUMaNbHBI W3rHOAIOMMN MOMEHT B TPOMEXYTOYHOM IIPOJIETE, BHIYMCICHHBIA KaK B
CBOOOIHO OMEPTOM OAHOIPOJICTHOMN OaKe;

a — PacCTOsIHUE OT CEYEHUs1, B KOTOPOM JIEUCTBYET MOMEHT M|, 10 KpaliHEH OIOpBI;

| — nnvHa KpaifHero npoJera;

0) B OZIHONIPONETHBIX M HEPa3pe3HbIX OalKax C 3alleMIEHHbIMH KOHUaMH M. = 0,5Ms, rae Mz —
HanOOBIINI 3 MOMEHTOB, BEIYHCIIEHHBIX KaK B 0aJIkax ¢ MIapHUPaMH Ha ONOpax;

B) B OaJlke C OZHMM 3alIeMJICHHBIM H JPYTUM CBOOOJHO OMEPTHIM KOHIIOM 3HadeHue M., cnemyer
onpenensth no popmyie (47).

PacuerHoe 3HaueHne monepeyHoit cuiibl O B Gpopmyre (44) creayer MPUHAMATE B MECTE ICHCTBHS
M,yor. Ecit M., — MOMEHT B TIpOJIETE, CIEIYET IPOBEPUTH OIIOPHOE CEUCHUE OANKH.

5.23. Pacduer Ha TPOYHOCTH HEPA3PE3HBIX U 3aIIEMJICHHBIX 0alioK, YIOBJICTBOPSIOIINX
TpeOoBaHMAM 1. 5.22, B cimydyae m3rmba B JABYX TJIaBHBIX IUTOcKocTsX mpu 7 < 0,5R, cimemyer
npou3BoauTh 1o (Gopmyiie (40) ¢ yueTom mnepepacnpeseneHus ONOPHBIX U HPOJETHBIX MOMEHTOB B
JIBYX TJIaBHBIX TUIOCKOCTSIX COTJIACHO TPeOOBaHMSM I1. 5.22.

JIEMEHTBI, IOJIBEPKEHHBIE JEMCTBUIO OCEBOI CUJIbI C U3rMBOM

5.24*. PacueT Ha MPOYHOCTH BHEIIGHTPEHHO-CKATBIX U CHKATO-U3rMOaEMBIX JIEMEHTOB 110 (hopmyiie
(49) BBIMONHATHL He TpeOyeTcs NPH 3HAYEHMU MPHBEIEHHOIO SKCLHEHTPUCUTETA My < 20, OTCYTCTBUM
OCJTa0JICHNs! CEYCHUS] M OJMHAKOBBIX 3HAUCHMSAX M3TMOAIOMIMX MOMEHTOB, IPUHIMAEMBIX B pacyeTax
Ha MPOYHOCTb M yCTOWYNBOCTD.

5.25*. Pacyer Ha NPOYHOCTh BHELEHTPEHHO-CXKAThIX, C)KATO-U3rMOAEMBIX, BHELCHTPEHHO-
PacTSHYTHIX ¥ PacTSIHYTO-U3rHOaEMBbIX JIEMEHTOB M3 CTAJIM C IIpeaenoM Tekydectu no 530 MIla (5400
Krc/cM?), He TIOBEPrarOIMXCs HEMOCPEICTBEHHOMY BO3ICHCTBHIO IHHAMHUYECKHX HATPY30K, MPH 7 <
0,5R, u N/(4,R,) > 0,1 cnezmyer BBINONHATS 10 (hopMyJie

n
N M M,

X

+ : + <1, (49)
AnRyyc c W R},yc c W minR Ve

xn,min y' " ynmin

rne N, M, u M, — aGCONOTHbIE 3HAYEHHs COOTBETCTBEHHO MPOAOIBLHOM CHIIBI M M3rHOArOmMX
MOMEHTOB TIpH HanboJiee HeOIAarOMPUATHOM HX COUYCTAHUU;
n, ¢y U €, — KOO(QOHUINEHTHI, TPUHUMAEMBIE 110 TPHIL. 5.



Ecmu N/(4,R,) < 0,1, opmyny (49) cnenyeT NpUMEHATh NPH BHITIONHEHUH TpeOOBaHui mi. 7.5 u
7.24.
B npounx ciryyasx pacyer ciemyeT BHIIONHATH 10 hopMyIie

M
ﬁiM)‘yi 2
I

xn yn

x<Ry, (50)

I7Ie X U y — KOOPAWHATHI pPacCCMaTPUBAEMON TOUKU CEYEHHsI OTHOCHTEIBEHO €T0 TIIaBHBIX OCEH.

5.26. PacueT Ha yCTONYMBOCTH BHEIICHTPEHHO-C)KATBIX M CKATO-M3THOAEMBIX 3JIEMEHTOB CIIEIyET
BBIIIOJIHAT KaK B IUIOCKOCTH AEHCTBHSA MOMEHTa (Iuiockas (opma HOTepu YCTOWYMBOCTH), TaKk M M3
TUIOCKOCTH JIEMCTBHS MOMEHTA (M3rMOHO-KpyTUIIbHAst (hopMa OTEPH YCTOHYUBOCTH).

5.27*. Pacuer Ha YCTOHYMBOCTH BHCIICHTPEHHO-CKATBIX M C)KATO-U3THOAEMBIX SJIEMEHTOB
MOCTOSTHHOTO cedeHHs (¢ yderoMm TpeOoBaHW mm. 5.28% m 5.33 HacTOAmMX HOPM) B IUIOCKOCTH
JEeHCTBUS MOMEHTA, COBIIAAAIOIIEH C INIOCKOCTBIO CHMMETPHH, CIIEAYEeT BRIIONHATE 110 hopMyIie

N
—X< Ryyc. (62))

@A

B dbopmyne (51) koahduieHT @, cieayer onpeaesaTh:
a) JUIs CIUIOIIHOCTEHYATHIX CTEpKHEH mo Tabn. 74 B 3aBMCHMOCTH OT YCIOBHOM rubkoctu A u
IIPUBEJICHHOTO OTHOCUTEIBHOI'O SKCLEHTPUCUTETA 1,7, OIIPEAEIIEMOro 110 hopMyie

mer= 1pm, (52)

rie 77— koddduuueHT BiausHUS GOPMBI CEUSHHUS, OTIpeIelIieMblid 10 Tabi. 73;

eA
m=

— OTHOCHUTEIbHBIN OKCLUCHTPUCUTET (3,H€CI) € —OKCHCHTPUCHUTET,

C
W. — MOMEHT COIIPOTHBIICHHS CCUCHIS [T HanOoJIee CXKATOr0 BOJIOKHA);
0) TSI CKBO3HBIX CTEp)KHEH C pemeTKaMH WM TUTaHKaMH, PACIOI0XEHHBIMH B IDIOCKOCTSIX,
MapajuieNbHBIX IUIOCKOCTH M3TH0a, 0 Taby. 75 B 3aBUCHMOCTH OT yCJIOBHOW NMPUBEACHHOW THOKOCTH

A (A 110 TAGI. 7) K OTHOCHTENBHOTO SKCUEHTPHCHTETA /M, ONPEAENSIEMOTO 110 popMyIte

m= eﬂ (53)
J b

T7Ie a — pacCTOSHHUE OT TJIABHOW OCH CEYEHUs, NMEPHEHAMKYJISPHON IUIOCKOCTH HM3ruda, 10 OCH
Hanbosee cKaTol BETBU, HO HE MEHEE PACCTOSIHUS 10 OCU CTCHKH BETBH.

[Tpu BeMMCcEeHMM SKcueHTpHcuTeTra ¢ = M/N 3HadeHuss M u N cienyeT NPUHUMATH COTJIACHO
TpeboBaHuM 11. 5.29.

Pacuer Ha ycTOWYMBOCTh BHELICHTPEHHO-CXKAThIX M C)KAaTO-M3TMOAEMBIX TPEXTPAHHBIX CKBO3HBIX
CTEpKHEH C peIIeTKaMH WM TUIAHKAMU M ITOCTOSIHHBIM IO JJTHHE PAaBHOCTOPOHHHUM CEUCHUEM CIIEAYET
BBIMOJIHATH COTJIACHO TpeOoBaHUsAM pas. 15%,

Pacuer Ha ycTOHYMBOCTH He TpeOyeTcs Ul CIUIOLIHO-CTEHYAThIX CTEPXKHEH Ipu My > 20 n ans
CKBO3HBIX CTep)KHeﬁ npu m > 20, B OTUX ClIydasdaX pacyeT CIACAYCT BBIMOJJHATL KaK IJIs I/I3Fl/I6aeM])lX
SJIEMEHTOB.

5.28*. BHEIIEHTPEHHO-CKAThIe 3JIEMEHTHI, BHIIIOJIHECHHBIE U3 CTAIN C IPEIEIOM TEKyUeCTH CBBIIIE
530 MIla (5400 xrc/cM?) B HMeEIOIIHE PE3KO HECHMMETPUUHBIE cedeHus (Thrbl cedenuii 10 u 11 1o
tabn. 73), kpome pacyera 1o opmyne (51), ZOIKHBI OBITH IPOBEPEHBI HA IPOYHOCTH 1O (hopMyJie

N _ M| _Ry
A, oW, B y

n

, (54
u
rzie 3HadeHue W, ciemyeT BBIYUCITH Uil PacTSHYTOTO BOJIOKHA, a KOA(PQUIMEHT O ompenensiTh

1o popmyie
5=1-NIP/(7EA). (55)



5.29. PacueTHble 3HaUe€HHS MPOAOJILHOM cHilbl N U U3rnbaromiero MoMeHTa M B 3JieMeHTe Clie/lyeT
NPUHUMATB ISl OJJHOTO U TOTO K€ COYETaHHs Harpy30K U3 pacdeTa CUCTEMBI 110 Heae(OpMHUPOBAaHHON
CX€Me€ B TPEIOIOKEHNHN YIPYTHUX Ae(opManuii CTaH.

IIpu 3TOM 3HaUYeHMss M cineayeT NpUHUMATh PaBHBIMU:

JJId KOJIOHH MMOCTOSIHHOT'O CEYCHHUA PAMHBIX CUCTEM — Hau6om>meMy MOMCHTY B Ipeaciiax IJINHbL
KOJIOHH;

JUISL CTYTIEHYaThIX KOJIOHH — HanOOJIbIIEMy MOMEHTY Ha JUIMHE YIaCTKa MOCTOSHHOTO CEUCHUS;

JUISL KOJIOHH C OJHUM 3aIIEeMJICHHBIM, & JPYTHMM CBOOOJIHBIM KOHIIOM — MOMEHTY B 3aJI€JIKE, HO HE
MCHCC MOMEHTA B CCUCHHHU, OTCTOALIEM Ha TPETh AJIMHBI KOJIOHHBI OT 3aJICJIKU;

JUIL CKaTbIX BEPXHHUX II0SICOB (epM W CTPYKTYPHBIX IUIUT, BOCHPHUHHMAIOLIMX BHEY3JIOBYIO
Harpysky, — HauOOJbIIEeMy MOMEHTYy B TIIpefenax CcpegHel TpeTH [JIMHBI TaHeld IIofca,
OIIpEeIeTsIEMOMY U3 pacueTa 1osica Kak ynpyroil Hepa3pe3Hoi Oanku;

JJIA CXKAThIX CTGp)KHCﬁ C MApHUPHO-ONCPTHIMU KOHIAMHU MW CEYCHUAMH, UMCIOIIMMU OJHY OCbH
CHMMETPHH, COBIAIAIONIYIO C IUIOCKOCTBIO M3ri0a, — MOMEHTY, OoIpe/esieMoMy 1o gopMmyiaM Tadi.
9.

Tabmuma 9
OTHOCHUTEIILHBIA
SKCICHTPHUCHUTET, PacuerHple 3HaueHNst M TIpH YCIOBHOM THOKOCTH CTEPIKHS
COOTBETCTBYIOILUI
Mo l<4 L>4
m<3 N
M:MZZMmax_Z(mer_MI) M:Ml
3<m<20 m-—3 m-—3
M=M, +—]7 x(M,, —M,)|M=M, +—]7 xM,,.—M,)

O06o03HaveHus, IPUHATHIC B Ta0uHIEe 9:
M, ,x — HAaNOONBIINIA U3THOAIOIINI MOMEHT B TIpeieNiaX JITHHBI CTEPIKHS;
M, — HanOoNbIIMHA M3rUOAIOIMMK MOMEHT B Ipeaeiax CpeJHEH TPeTH JJIWHBI CTEPXHS, HO HE
menee 0,5M,,..;
M — OTHOCHUTENBHBINA YKCIICHTPUCHUTET, OMPECIIIEMBIN IO (OopMyIIe
m = M. AI(NW,).
IIpumeuanue. Bo Bcex ciyyasx cienyeT npuHumats M > 0,5M,,,,..

Jliist cKaThiX CTEPXKHEH C MIAPHUPHO-OMEPTHIMH KOHIAMU M CEYCHUSIMU, WMCIOLIMMHU JIBE OCH
CHMMETPHUH, PACUETHBIE 3HAYEHHUS YKCLEHTPHCHTETOB M,r CIIEAYET ONPENEIATH 10 Tab. 76.

5.30. Pacuer Ha yCTOMUYMBOCTH BHEUEHTPEHHO-CXKATBIX JJIEMEHTOB TOCTOSIHHOTO CEUYEHHS U3
IJIOCKOCTH JIEHCTBHMS MOMEHTa INPU M3rube MX B IUIOCKOCTH HamOonbel sxectkoctn (J, > J)),
COBIIQJIAIOIIEH C MIOCKOCTBIO CHMMETPHH, CIIEAYET BBIIOIHATH MO (GOpMyJie

—— <R yPes (56)
cp, A
rae ¢ — K03QQUIUEeHT, BRIYUCISIEMBIH COrTacHO TpeboBaHusM 1. 5.31;
@, — K03(QOUIMEHT, BEIYUCIAEMBIH COTJIACHO TPEOOBAHUAM II. 5.3 HACTOALIMX HOPM.
5.31. Koaddurment ¢ B hpopmyie (56) ciaenyer onpeaesisaTh:
TIpY 3HAYEHUSX OTHOCHTEIEHOTO SKCIEHTPUCUTETA 1, < 5 TI0 hopMyIie

p

c=——, 57
I+am, eD

rie au f— ko3 GUuneHTsl, IpUHUMaeMble 1o Tadi. 10;



Ta6muma 10

3HaueHus K03 HLNEHTOB

Tumsl ceueHunit o upu L upu
m, <1 1<m,<5 A, <A A,> A,
0] 0,7 0,65 + 0,05m, 1 [
TKPBITHIE m 0./ 0,
J, J, 1 J
1-0,3—1 1=(0,35-0,05m)=* 1-l1- % x(Z—Z—IJ;
! (py J[
npu Jo/J; <0,5 f=1
Yy Yy
3aMKHYyTHIE:
C peleTKkaMu CIIOLIHBIC
(c mmanKamMm)
y 0,6 0,55 + 0,05m, 1 /
-0 O Jo 7o,

g

'*<|-—-_L




0O0603HaueHus1, MPUHATHIC B Tabuie 10:
Jy u J, — MOMEHTBHI WHEPIIUH COOTBETCTBEHHO OOJBIICH M MEHBIICH IOJIOK OTHOCHUTEIBHO OCH
CUMMETPHHU CEUCHUSI Y—V;

@. —3nauennsg, npu 4, = 4, = 3,14, |E/R .

[Tpumeuanue. 3HayeHus KO3(D(UIMEHTOB « W [ JUI CKBO3HBIX CTEp)KHEW C pemeTkamu (Miu
IUIAaHKaMH) CIlelyeT NPUHUMAaTh KakK Ui 3aMKHYTBIX CEUYEHHH INpH HAJIWYMKM HE MEHee IBYX
MPOMEXYTOUHBIX JuadparM IO [UIMHE CTEpXKHSA. B NpoTMBHOM ciydae ciexyeT HpUHHMATh
K03()(ULMEHTBI, YCTaHOBJICHHBIE JJISl CTEP)KHEH OTKPHITOTO ABYTaBPOBOI'O CEYEHHUSL.

MIPY 3HAYEHUSIX OTHOCHTEIIBHOTO dKCIIeHTprucuTeTa m, > 10 mo dhopmyie

1

c=——7-—7, (58)
I+mx(py/(pb

rae @, — KoddduiueHT, onpenensieMplii COrlliacHO TpeGoBaHusAM M. 5.15 u mpui. 7% kak s Oanku
¢ IByMs 1 0oJiee 3aKPEIICHUSIMU C)KATOTO 105Ca; U 3aMKHYTHIX cedeHuid @, = 1,0;
MIPY 3HAYEHUSIX OTHOCHTEIIBHOTO dKCIeHTprucuTeTa 5 < m, < 10 mo dhopmymne

c=cs5(2-0,2my) + ¢19(0,2m, — 1), (59)

rie c¢s onpezensercs mo ¢popmyie (57) npu m, =5, a c1o — no gopmyie (58) npu m, = 10.

IIpu ompeneseHUU OTHOCUTENBHOIO 3KCLEHTPUCUTETA 11, 3a PACUETHBIA MOMEHT M, cienyer
MPUHUMATB:

JUIs  CTepXKHEH C  HIAPHUPHO-ONMEPTHIMM  KOHIIAMH,  3aKPEIUICHHBIMH  OT  CMEILEHUs
NEPNEHANKYIISIPHO ITUIOCKOCTH JIEHCTBHA MOMEHTAa, — MaKCHUMAaJbHBII MOMEHT B IpENENax CpeiHen
TPETH IJIMHBI (HO HE MEHEe IT0JIOBUHBI HAUOOJIBILIETO 110 JUIMHE CTEP)KHSI MOMEHTA);

JUISL CTEP’KHEH C OZHUM 3allleMJIEHHBIM, a APYTHM CBOOOIHBIM KOHIIOM — MOMEHT B 3aJIeJIKe (HO He
MEHEEe MOMEHTA B CEYECHHH, OTCTOSIIEM Ha TPETh JUITMHBI CTEPXKHS OT 33JCTIKH).

Mpu rubkocrn A, > A, =3,14,/E/R | xoodduument c e nomken npebiiiars:

JIISL CTep)KHeﬂ 3aMKHYTOI'O CCUCHUSA — €ANHUIIBI;
JIIsL CTCp)KHCfI ABYTaBpOBOT'O CCUCHHA C ABYMS OCSIMHU CUMMETPHUU — 3Ha‘I€HHI71, OIpCACIIACMbIX 1O

thopmymne

2

M

Coe =2) | 1+5+ (1—5)2+1—6 th (60)
M

rac

J
5=4pli; p=(Je+J)IARY); u=2+0/156 A};2 A7 5 J,=04335bt;

31ech b; U t; — COOTBETCTBEHHO LIMPUHA M TOJIIIMHA JIUCTOB, 00Pa3yIOINX CEUYCHNUE;

h — paccTosiHue MEX/y OCSIMU TI0SICOB;

JUIsl IByTaBPOBBIX M TaBPOBBIX CEUYEHHH C OJJHOI OCHIO CUMMETPUH KO3()(UIIMEHTHI C HE JOJKHEI
MIPEBEIMIATh 3HAYCHUH, onpeaesieMbIxX mo Gopmyne (173) mpui. 6.

5.32. BHeLeHTPEHHO-CXKATbIE 3JIEMEHTHI, H3rnbaeMble B IMIIOCKOCTH HAMMEHbIIEH kKecTKoCcTH (J, <
Jy me, #0), npu A, > A, cnenyer paccuuthiBaTh 1o Qopmyne (51), a Takxke NpOBEpATh Ha
YCTOHYMBOCTD U3 INIOCKOCTH JASHCTBUS MOMEHTA KaK LIEHTPAJIbHO-CKATHIE CTEPKHH 10 opmye

N
— SRy, (61)
?,
rae @, — Ko3QPUIHEHT, NPUHUMACMBIH COTIIACHO TPEOOBAHMSIM II. 5.3 HACTOSIIUX HOPM.
Ilpu A, < A, npoBepka yCTOHYMBOCTH U3 TIJIOCKOCTH AEHCTBUS MOMEHTa HE TpebyeTcsl.
5.33. B CKBO3HBIX BHELEHTPEHHO-C)KAThIX CTEP)KHAX C pEIIETKaMH, pAaCIOJIOKEHHBIMH B
TUIOCKOCTSIX, TTapajlIeNbHBIX MIOCKOCTH U3rnda, KpoMe pacyeTa Ha YCTOHUMBOCTD CTEPXKHS B LIEIOM O
dhopmyne (51) momkHBI OBITH MPOBEPEHBI OTACIbHBIC BETBH KaK LEHTPAIBHO-CKATHIC CTEPIKHH I10

dhopmyne (7).



[IpononbHYIO CHIY B KaXKIOW BETBH CJICIYET OMPEIACNIATh C YUETOM JOMOJHHUTEIBHOTO YCHIIHUS OT
MOMEHTA. 3HAUCHHE TOr0 YCHIIHS IPU M3THOE B IUIOCKOCTH, MEPICHAUKYIAPHON ocu y—y (Tabm. 7),
JIOJDKHO OBITH ompeneneHo mo ¢opmynam: N, = M/b — nns ceuennit TunoB 1 u 3; N,y = M/2d — s
CEUeHMs TUMA 2; A CEYECHHUS ThMa 3 MpH M3rHde B TIOCKOCTH, MEPICHANKYIISIPHOW OCH X—X, YCHIINE
ot MmomeHTa N,; = 1,16M/b (3nech b — pacCTOSHUE MEXKILy OCSIMH BETBEH).

OT/enbHBIC BETBH BHEIICHTPEHHO-CKATHIX CKBO3HBIX CTEPXKHEU C TUIAHKAMHU CIIEIyeT MPOBEPSATH Ha
YCTOHYMBOCTh KaK BHEICHTPCHHO-CXKATHIE AJIIEMEHTHI C yYeTOM YCHIIMH OT MOMEHTa M MECTHOTO
n3rnba BeTBeH OT (DAKTHYECKOW WIIM YCIIOBHOW IMOMEpevYHOi CHiibl (Kak B mosicax 0e3pacKoCHOM
(dhepmbl), a TakxKe M. 5.36 HACTOSAIIMX HOPM.

5.34. Pacyer Ha yCTOMYUBOCTh CIUIONIHOCTEHYATHIX CTEPXKHEH, ITOJABEPIKCHHBIX CKATUIO H U3THOY
B JIByX TJIaBHBIX IUIOCKOCTSIX, IPH COBNAJEHMU ILUIOCKOCTH Haubonbwiei xectkoctd (Jy > J,) ¢
IUIOCKOCTBIO CUMMETPHUH CIICAYET BBIMOJHATH 110 (OpPMYyJIIe

N

——<Ry,, 62
¢exyA }y ( )

rac

Poy = 0, (0,64c +0,44c)

31€Ch @, CIeLyeT ONpeNeNaTh COrTacHO TpeGoBaHHMAM I. 5.27* ¢ 3ameHoi B dopmymax m u A
COOTBETCTBEHHO Ha M, U A,, @ ¢ — COIJIACHO TPeOOBaHUAM II. 5.41.

[Ipy BBIYMCIEHHH MPHBEIEHHOTO OTHOCUTENBHOTO BKCIEHTPHCHTETA My, = N, AN CTepXKHen
IBYTaBPOBOI'O CEYCHHUSI ¢ HEOJMHAKOBBIMH ITOJKAMH KO(PQUIMEHT 77 CleoyeT ONpeleiiTh Kak Ui
cedeHus Tuna § mo tadi. 73.

Ecmu mg;, < m, TO Kpome pacuera mo Qopmyne (62) ciemyeT NMPOU3BECTH JOMOIHUTENLHYIO
npoBepky 1o ¢popmynam (51) u (56), npunaumas e, = 0.

3HayeHUsI OTHOCUTENBHBIX IKCIEHTPUCHTETOB CIIEAYeT ONpeAeIATh M0 GopMyIaM:

mx—eXW—Hmy—eyW—, (63)
cx cy

rae W, u W, — MOMEHTBI CONPOTUBJICHUS CEYEHHMHT 11 HauboJIee CKATOrO BOJIOKHA OTHOCHTENILHO
0Ceil COOTBETCTBEHHO X—X U ).

Ecmn A, > A, , T0 kpome pacuera no ¢dopmyne (62) crenyeT NMPOU3BECTH JOMOIHUTENLHYIO
npoBepKy 1o popmyie (51), npuaumas e, = 0

B ciyuae HecoBnaneHMs IJIOCKOCTH HanOoJbLIeH kKeCcTKOCTH (J; > J,) C MIIOCKOCTBI0 CUMMETPUH
pacueTHOe 3HaueHUeE m, CIEAYeT yBeIUuuTh Ha 25%.

PEEZEEN Puc. 6. CkBo3HoOe cede-
< q
X HHE CTePIKHS U3 IBYX
—_—_—_———— e — —— —_——— CIUTOLIHOCTEHYATBIX
—— : BeTBEl
y e,
X

5.35. Pacyer Ha yCTOMYMBOCTh CKBO3HBIX CTEp)KHEH W3 JBYX CIUIOIIHOCTEHUYATHIX BETBEIl,
CUMMETPHYHBIX OTHOCUTEIBHO OCH y—y (pHC. 6), C pelieTKaMH B JIBYX IapaUIeNIbHBIX IIOCKOCTSX,
MIOZIBEP’KEHHBIX CXKATHIO M M3THOY B 00EMX TJIaBHBIX TUIOCKOCTSX, CIIEIYET BBINOIHSTH:



JUIL CTEpXKHS B LEJIOM — B IUIOCKOCTH, MNapayIebHOW IUIOCKOCTSIM pEIIETOK, COTJIACHO
TpeboBaHuAM I1. 5.27%*, npuHnmas e, = 0;

JUTS OTHENBHBIX BETBEH — KaK BHELIEHTPEHHO-CKATHIX AJIeMeHTOB 1o (popmynam (51) u (56), npu
3TOM MPOJOIBHYIO CHIYy B Ka)KA0H BETBU CIEAYET OMPENEIATh C yIETOM YCHINS OT MOMEHTa M, (cM.
n. 5.33), a MOMEHT M, pacnpenensaTh MeXJy BETBAMHM IPONOPLMOHAILHO MX KECTKOCTAM (€ciau
MOMEHT M, neHCTBYeT B IIOCKOCTH OJHOM M3 BETBEH, TO ClENyeT CYHMTaTh €ro IMOJHOCTBIO
MepeatoMcsl Ha 3Ty BETBb). | MOKOCTh OTAENBHON BETBH CIIEAYET OINPEACISITh HMPU pacuere Mo
¢dopmyiie (51) cornacuo TpeboBanus . 6.13 HacTosIMX HOPM, TpH pacyere no ¢opmyse (56) — no
MAaKCUMAJIbHOMY paCCTOAHUIO MEKIY y3JIaMU PCHICTKU.

5.36. Pacder coeqMHUTENbHBIX IJIAHOK WM PELIETOK CKBO3HBIX BHEIIEHTPEHHO-CXKAThIX CTEpPIKHEH
CJIeZlyeT BBHINOJNHATH COTIIACHO TpeboBaHMsIM 1. 5.9 u 5.10 HACTOAIIMX HOPM Ha IONEPEYHYIO CHITY,
paBHylo OoiblleMy M3 JABYX 3HaueHHMil: (DaKTHUECKyI0 IIONEpedHylo cuiny () WIH YCIOBHYIO
nonepeynyo cuiy (., BBITHCISEMYIO COTJIACHO TPEOOBAHUSM I1. 5.8% HACTOALIMX HOPM.

B ciryuae, xorna ¢axrtuyeckas rmorepedHasi cuiia OoJbIle YCIOBHOW, COSIUHATh IJIAHKAMH BETBH
CKBO3HBIX BHEIICHTPEHHO-C)KAThIX 3JIEMEHTOB, KaK IIPaBHJIO, HE CIIEYeT.

OIIOPHBIE YACTH

5.37. HenonswxHble MapHUPHBIE ONOPHI C LHEHTPUPYIOMMMHU MPOKJIAJKaMH, TaHTCHIUAJIbHbIE, a
MpH BechbMa OOJIBIINX peaknusX — OaJaHCHPHBIE OMOPHI CIEAyeT NMPUMEHATh NMPU HEOOXOIUMOCTH
CTPOTO PaBHOMEPHOTO PACIIPEICIICHHUS TaBICHHUS IO OTIOPOH.

IImockue i KaTKOBBIE TMOJABMKHBIC OIIOPHI CJICAYET NPUMCHATH B ClIydasaXx, KOrAa HHXKEJICKalas
KOHCTPYKLUSI JIOJDKHAa OBITH pasrpyeHa OT TOPHU3OHTAIBHBIX YCHIIHMHA, BO3HUKAIOUIMX IIPH
HETIOABIDKHOM OTIMPAHUU OAIKH WK (EPMBL.

KoadhdunpeHT TpeHus B MIOCKUX MOABMKHBIX OMOpax MpHHUMaeTcs: paBHBIM 0,3, B KATKOBBIX —
0,03.

5.38. Pacuer Ha cMmsTHE B IMIMHIPUYECKHUX IIapHHUpax (umamdax) OajJaHCHPHBIX OIOp CIIEIyeT
BBITIOJHATH (IIPU LIEHTPAJIBHOM YTJIe KaCaHHUsl OBEPXHOCTEH, PABHOM HITH OouiblieM 772) o GpopmyJe

<Ry, 64
1257 e (&4

roe F — naBneHue (cuiia) Ha OIOPY;

r ¥ [ — COOTBETCTBEHHO PaJnyC U JUIMHA IAPHUPA;

R;, — pacyeTHOEe CONMpPOTHBIEHHE MECTHOMY CMSTHIO TPU IJIOTHOM KacaHWH, NPHHUMAeMOe
COTJIACHO TPeOOBaHMAM II. 3.1* HACTOAIINX HOPM.

5.39. Pacuer Ha quamMeTpanbHOE CXKATHE KATKOB JIOJDKEH IIPOU3BOAMUTHCSA 1O hopMyIie

F
—<R 65
I’ldl cdyc ( )

II€ 7 — YHCIIO KaTKOB,;

d ¥ [ — COOTBETCTBEHHO THAMETP M JJIMHA KaTKa;

R.; — pacueTHOE CONPOTHBIICHUE ANAMETPAIEHOMY CXXATHIO KAaTKOB IPH CBOOOJHOM KacaHWH,
MPUHAMAEMOE COTIIACHO TPeOOBaHUAM II. 3.1.* HaCTOAIMX HOPM.

6. PACUETHBIE JJIMHBI U ITPEJEJBHBIE THBKOCTHU 3JIEMEHTOB CTAJIBHBIX
KOHCTPYKIIUAM
PACUYETHBIE JJJINHBI SJIEMEHTOB IIJIOCKHUX ®EPM U CBSI3EN

6.1. PacuetHsle AnMuHBI [, 21€MEHTOB IUIOCKMX (epM M CBsA3el, 3a MCKIIOUEHHEM 3JIEMEHTOB
MepEeKPECTHON peIeTkH epM, ClieyeT MPUHUMATh 1o Tadu. 11.

Tabmuma 11

Hanpasienue PacueTHas qnuHa [,

IIPOJOJILHOTO I10ACOB | OIIOPHBIX PACKOCOB U | IIPOYUX DJICMCHTOB




npopunell ¢ NPUKPEIUIEHHEM 3JIEMEHTOB
PELIETKH K M0sicaM BIIPUTHIK
O6o03Ha4enus, npuHsAThe B Tabn. 11 (puc. 7):

CBApHbIMHU HIBAMU WJIN 6OJ'ITaMI/I, nT. Il

n3ruda OIIOPHBIX CTOEK PEILIeTKH
1. B mtockoctu pepmet:
a) g epm, KpoMe yKazaHHBIX B 103. 1, 6 / / 0,8/
0) s GepM M3 OJMHOYHBIX YTOJIKOB U (hepM / / 0,91
C TPUKPEIUICHHEM 3JIEMEHTOB PpEIIeTKH K
10siCaM BIPHUTBIK
2. B HampaBneHHH, TNEpPHEHIUKYJIAPHOM
TUIOCKOCTH (pepMBI (U3 INIOCKOCTH (epMBl):
a) 11 pepM, KpoMe yKa3aHHBIX B 1103. 2, O I3 [ [
0) mis depM ¢ mosicaMH W3 3aMKHYTBHIX I [ 0,9/,

/ — TeomeTprUecKas [UTMHA 3JIEMEHTa (PacCTOSHUE MEXIY EHTPAMH Y3JI0B) B INIOCKOCTU (EPMBI
/| — paccTosiHHE MEXTYy y3JaMH, 3aKpPeIUICHHBIMH OT CMEIICHHS M3 IUIOCKOCTH (epMbl (II0scaMu
(bepM, CIICHHUAJIBHBIMU  CBA3JIMH, XKCCTKUMHU INIJIMTaMU HOKpblTMﬁ, MPUKPCIUVICHHBIMUA K TIOSACY

a) 2) \
—
=
*) / ] <
0) 0)

6)

/
4—/‘2{(
1
1 \\\\\ / h
/
v_’—?
!
/ l
1

6.2. PacueTHy10 JUIMHY [, 3]IEMEHTA, IO JJIMHE KOTOPOro JEHCTBYIOT CxKMMAaromue cuibl Ny u N,

Puc. 7. Cxemsl pemeTok ¢hepM st onpenene-
HUS pacYEeTHBIX JIJIUH SIIEMEHTOB

/ a — TpeyroybHas co CTOMKaMH; 6 — pacKoc-
Hasl; ¢ — TPEYroJIbHAs CO IIIPEHTeIeM; & — [0-

L i L
) \Q JTypacKocHasi TpeyroibHas; 0 — HepeKpecTHas

(N1 > N,), u3 mnockoctr hepmsl (puc. 7, 6, 2; puc. 8) ciieayeT BIYUCIITh 110 hopMyJIe

l, =1,]075 + 025 N,
1

PacueT Ha yCTOWYMBOCTD B 3TOM CIIy4ae CJEAYeT BBIMOIHITh Ha CUITY N.

a) 0)

I

(66)

N1 N1

AN

Puc. 8. CxeMsbl 11t onpeeneHus pacyer-
HO¥ JUTHHBI Tosica GpepMBbI U3
MJI0CKOCTH

a — cxema GepMBI; 6 — cxeMa CBs3eH Mex-

ny dhepmamu (BHJ CBEPXY)




6.3*. PacueTHble JUTHHBI /,r 3IEMEHTOB MEPEKPECTHON PEIIETKH, CKPEIIEHHBIX MEXIy co0oil (puc.
7, 0), cremyeT MPUHUMATD:

B IJIOCKOCTH (h)epMbI — PABHBIMU PACCTOSHHIO OT LIEHTPa y311a (epMBbl IO TOUKHM UX nepecedeHus (Io
=1)

U3 TUIOCKOCTU (epMBbl: ISl CKAThIX DJIEMEHTOB — MO Ta0u. 12; Juis pacTSHYTHIX DJIEMEHTOB —
PaBHBIMH TOJIHOM reOMETpHUECKOM JIMHE neMenTa ([r= I).

Tabmuma 12

Konctpykuus y3na Pacuernas nnvHa /,r 13 MI0CKOCTH (hePMBI IIPH
nepecevdeH st HJIEMEHTOB TI0J/ICPXKUBAIOIIEM JJIEMEHTE
peLIeTKH

PacCTsIHYyTOM Hepa60Ta}0meM CXXaToOM

0O6a 3JeMEHTa HE / 0,71, L
IPEpPHIBAIOTCS
IloanepxuBaromvii  31EMEHT
npepbIBaeTCs u
nepeKpbIBaeTcsi hacoHKOM:
paccMaTprBaeMblit 0,71, I8 1,41,
9JIEMEHT He IPePhIBACTCS
paccMaTpruBaeMBbIit 0,71, - -
JJIEMEHT  MpepbIBaeTca |
HepeKphIBaeTcsl PacoHKOM
O6o3HaveHus, pUHATHIE B Tabmute 12 (puc. 7, 0):
[ — paccTosiHHE OT LIEHTpa y3/1a (GepMbl O IepeceueHus! HIEMEHTOB;
/| — nojHas reoMeTpuYecKas JUIMHa DJIEMEHTa.

6.4. Panuycbl HHEPIMY { CEYCHUH SIEMEHTOB U3 OJAMHOYHBIX YTOJIKOB CIIEyeT IPUHIMATh:

MIpU PacuYeTHOU JJNHMHE 3NeMeHTa, paBHoH [ mmm 0,9/ (toe / — paccrosHEe MEXAy OmpKaiimmmu
y3J71aM1) — MUHUMAIBHBIA (1 = ipin);

B OCTaJbHBIX CIy4yassX — OTHOCHUTEIbHO OCH YIOJIKa, NEPINEHIUKYJISAPHON WIM NapajijielbHOU
MI0CKOCTH hepMBl (i = iy MIIM i = iy B 3aBUCUMOCTH OT HAIPABJIEHHUs POIONBHOTO N3ruba).

PACUYETHBIE JIVIMHBI SJIEMEHTOB ITPOCTPAHCTBEHHBIX PEIHIETYATBIX
KOHCTPYKIUM

6.5. PacueTHble JIHHBI [,y U panyChl HHEPLUN CEUEHHH i CKATBIX 1 HEHATPYKEHHBIX JJIEMEHTOB U3
OJIMHOYHBIX YTOJIKOB ITPH ONPEAEIEHIH THOKOCTH cieyeT NPUHUMATh 1o Tadi. 13*.

Tabmuma 13*

DeMeHTBI Ly i

ITosica:

o puc. 9%, a, 6, ¢ L Lnin

mo puc. 9%, 2, 0, e 1,141, iy WIH I,
Packocsr:

no puc. 9%, 6, 6, 2 Haly Lmin

1o puc. 9*, a, 0 ,udldc imin

o puc. 9%, e la Lmin
Pacnopku:

1o puc. 9*, 6 0,810 imin

no puc. 9%, 6 0,651, Lmin

OO6o3HaueHus1, NpuHATHIE B Ta0nwmie 13* (puc. 9%):
l4. — yCIIOBHasI [UIMHA packoca, MPUHUMaeMast 1o tadmuie 14%;
My — KOOPPHUIIMEHT pacyeTHOH IUTMHBI pacKoca, IPUHIMAaeMBIH TI0 Ta0. 15%.

[pumeuanus: 1. Packocsl o puc. 9%, a, 0, ¢ B TOUKax nepeceyeHus! JOKHBI ObITh CKPETUICHBI
MEXIy COOOM.
2. Jlns packocoB 110 puc. 9%, e HeoOX0aMMa JTOMOJIHUTEIIBHAS TPOBEPKaA HX U3 INIOCKOCTH IPAHHU C



y4eTOM pacueTa 1o 1ehOpMHUPOBAHHOI cXeMe.
3. 3HaueHue /,r U1 PacHOPOK 110 pHC. 9%, B NaHO I paBHOIOJIOYHBIX YTOJIKOB.

a) 0) 6)
L,
ly
Ly
lm Zd le y lm
I T
2) 9) e
d
ld L d ld |
N iy
Y L,
4/ / .

Puc.9*. CxeMbl MPOCTPAaHCTBEHHBIX PEIIETYATHIX KOHCTPYKIIHI
a, 6, 6 — ¢ COBMCILCHHBIMH B CMEXKHBIX T'PaHsIX YIIaMH;
2, 0, € — C HECOBMELICHHBIMU B CME)XHBIX IPaHAX yrIIaMU

PacueTHble OMHBI [, M PaJNyChl HHEPIMH [ PACTSHYTHIX 3JIEMEHTOB U3 OJMHOYHBIX YTOJKOB MpU
OIIPEICIICHUU THOKOCTH CIIEYeT IPUHUMATH:

IS TIOSICOB — 110 Ta0i1. 13%;

JUIS TIEPEKPECTHBIX PACKOCOB MO puc. 9%, a, 0, e; B IUIOCKOCTH TpPaHW - PAaBHBIMU JUIMHE [; W
paauyCy WUHEPLUHHU Iy;,; U3 IUIOCKOCTU I'PAHU — IIOJHOM I'€OMETPUUYECKOH [UIMHE packoca L, paBHOU
PACCTOSHHIO MEKIY y3JIaMH TMPHUKPEIUICHUS K MOscaM, ¥ PaguyCy WHEPIUH I, OTHOCHUTEIEHO OCH,
MapajuieIbHON TUIOCKOCTH TPaHHy;

JUTSL PacKOCOB 10 pHc. 9%, 6, 8, 2, — paBHBIMU JUTHHE k; ¥ PATAYCy WHEPILIUH i,y

PacueTHble MIHHBI [, U PafdyC MHEPLIUM [ JJIEMEHTOB U3 TPYO WIM MapHBIX YrOIKOB ClEXyeT
MPUHUMATE COTJIACHO TpeOOBaHWAM mojapasnena "PacueTHbie JIHHBI AJIEMEHTOB IUIOCKHX (epMm U
cBsizeit'”.

Tabiuma 14*

Koncrpykuust VYcroBHas mmHa packoca .
y3J1a IepecedeHHs TIPH TIOJICPKUBAIOIIIEM dJIEMEHTE
SJIEMEHTOB PEUICTKH PaCTSIHyTOM HepaboTaroneM CXKATOM
O0a syeMeHTa He PEPBIBAIOTCS Iy 1,31, 0,8L,
IloanepxuBaromuii 3EMEHT NPEPHIBAECTCS U
MepPEeKPHIBACTCS (haconkoii;
paccMaTpuBaeMblii 3JIEMEHT HE
MIPEPHIBACTCS:
B KOHCTPYKIHUH TI0 pucC. 9%, a 1,3/, 1,6/, L,
B KOHCTPYKLHH T10 puc. 9%, 0:
mpu l <n<3 (1,75 - 0,15m)l, (1,9 -0,1n)l, Ly
npu n >3 1,3/, 1,61, Ly




V3en nepeceyeHus IIEMEHTOB 3aKpEIUIeH OT 1 L 1
CMEILCHHS u3 IUIOCKOCTH rpaHu
(mmadparmoit u T. 1L.).
O06o3HaueHus1, IPUHATHIE B Ta0nmie 14*:
L, — miHa packoca 1o puc. 9%, a, 0;

J

ld
l b

dmin®m

m,min
J

A€ J,min 1 Jy min — HAUMEHBIIIE MOMEHTHI HHEPLUHU CEUEHUS] COOTBETCTBEHHO MOsICa M PacKoca.

Tabmuma 15*

l
3Ha4eHue L, IpU, — ,paBHOM
[pukperuieHne 1eMeHTa n Lonin
K mosicam 110 60 ¢B. 60 1o 160 cB. 160
CBapHBIMH IIBamMH, OoOJITaMu o 2 1,14 i 0,765
(He MeHee 1BYX), 0,54+ 36 —’”l”’
PacmoyioKeHHBIMU BJIOJIb CB. 6 1,04 i 0,74
seMenTa, 6e3 hacoHoK 0,56 + 28,8 %
OpmanM 6onrom 6e3 pacorkn | HezaBucmumo 1,12 i 0,82
oTn 0,64+28,8%

O003HaveHus, MPUHATHIC B Ta0mMIe 15%:
n — cM. Ta0i1. 14%;
| — nivHa, mpuHUMaeMas: [, — o puc. 9%, 60, 6, &; l;. — o Tabn. 14* (s 3neMeHToB — 1Mo puc. 9%,

8, 0).

[Mpumeuanus: 1. 3HaueHUs L, TPU 3HAYEHUSAX 7 OT 2 1O 6 CIEAyeT ONpEeneisATh JIMHEHHOM
UHTEPIIOJISILIUEH.

2. I1pn npuKpenyieHny OAHOTO KOHIIA PAacKoca K Mosicy (acOHOK CBApKOM MM OOJNTaMHM, a BTOPOTO
KOHIIa Yepe3 (hacoHKY, KOA(PUIMEHT pacueTHON JITHUHBI packoca ciieayeT mpuHuMaTh paBHbM 0,5(1 +
My); TIPH TIPUKPEIUICHHH 000X KOHIIOB packoca uepes haconku — sy = 1,0.

3. KoHIpl packocoB 1o puc. 9%, g cieayer KpemnuTh, Kak mpaBmiio, 0e3 gacoHok. B aTom cimyuae
MpH WX TPUKPEIUICHHH K PaclopKe W TOACY CBapHBIMH IIBaMH WM OonTamu (Ha MEHee MIBYX),
pacIosIoKeHHBIMU BIOJIb PACKOCa, 3HAYCHUE KOI(PPUIMEHTA £y CIIEeAYeT NPUHUMATD 110 cTpoke n “Jlo
2”. B ciydae TpHUKpEIUIEHHUS WX KOHIIOB OJHHM OOJNTOM 3HadeHHE KOX(PQUIMEHTa /i CIEIyeT
IPUHAMATE 10 cTpoke “OxuuM GonrTom 6e3 GacoHKH”, IPH BEIYMCIECHWH 3HAYEHHS [, 1o Tabm. 13*
BMecTo 4, cnenyet npuauMats 0,5(1 + 14).

6.6. PacueTHble JUIMHBI [, M paJiMyChl MHHEPUHMHU CEUYEHUH i TPU ONpPENENIEeHMH TUOKOCTH 3JIEMEHTOB
TUTOCKUX TpaBepc (Harmpumep, o puc. 21) ciexyet npuHUMATH 110 Tabm. 16.

Tabauma 16
Pacuernas JumHa [, ¥ pagnyc MHEPLUUH CEYCHUS §
KoHcTpykius TpaBepchl MOSICOB pEIIeTKH

s i L i
C moscaMu ® pemieTKod u3 L Lin Iy 1. Linin
OJIMHOYHBIX YroykoB (puc. 21, a) L iy - -
C nosicamM U3 IUBEJUIEPOB | - iy I, 1. Emin
peleTKOW U3 OJMHOYHBIX YIOJIKOB 1,121,,; iy _ _
(puc. 21, 6)

O6o3HaveHue, puHATOE B Tabnue 16:
i, — paInyC MHEPIMH CEUCHUsI OTHOCUTENIBHO OCH, NApAJUIEIbHOMN MJIOCKOCTH PEIIETKH TPABEPChI.

PACYETHBIE JITMHBI SJIEMEHTOB CTPYKTYPHBIX KOHCTPYKIIUIA




6.7. PacueTHble JIIHHBI [, 3IEMEHTOB CTPYKTYPHBIX KOHCTPYKIHI ClleAyeT MPHHUMATh 10 Tabm. 17.

Pannycel nHEpIMU ceueHMH i SJIEMEHTOB CTPYKTYPHBIX KOHCTPYKIHM IPH ONpeesIeHHH THOKOCTH
clefyeT IPUHUMATh:

JUISL C)KATO-M3TMOAEMBIX 3JIEMEHTOB OTHOCHTENBHO OCH, MEPICHIUKYIAPHOW WM MapauIeIbHOM
MIIOCKOCTH n3ruba (i = iy Wim i = i,);

B OCTAJIBHBIX CITy4YasiX - MUHUMAIBHBIC (I = i;p).

Tabnuma 17
DJIeMEHTBI CTPYKTYPHBIX KOHCTPYKIUH PacuerHas jyiuna [,
1. Kpome yka3aHHBIX B 1103. 2 1 3 /
2. HepazpesHsle (He MpephIBaONIUecs B y3JiaX) Mosca U MPUKPETIIsieMbIe B 0,85/
y3iax CBapKOﬁ BIOPUTBIK K IHAPOBBIM WJIHW HUIMHAPUYCCKUM Y3JI0BbBIM
JJIeMEeHTaM
3. VI3 OIMHOYHBIX YTOJIKOB, IPUKPEIISIEMBIX B y3JIaX OJHOM MOJIKOM:
a) CBapHBIMHM IIBaMH WK Oontamu (He MEHEe IBYX), PACIOI0KEHHBIMHU
BJIOJIb 3JIEMEHTA, TIPU /i i,
10 90 /
csoimre 90 1o 120 0,9/
cBbimre 120 10 150 (TOBKO AJ1s SIEMEHTOB PEIIETKH ) 0,75/
cebitie 150 10 200 (TOJBKO IS DIEMEHTOB PELIETKH ) 0,71
0) otHUM OONTOM TIPH //iyi:
1o 90 [
csoitre 90 go 120 0,95/
cebitie 120 1o 150 (ToJBKO LIS SIEMEHTOB PELIETKH ) 0,85/
cebimre 150 10 200 (TOIBKO JUIs SJIEMEHTOB PELIETKH ) 0,81

O6o3HaueHue, NpuHATOe B Tabmie 17:
| — reoMeTpHUeCKas IJIMHA 3JIEMEHTa (PAcCTOSIHUE MEXKAY Y3JIaMH CTPYKTYPHO#M KOHCTPYKIIHMH).

PACYETHBIE JVIMHBI KOJIOHH (CTOEK)

6.8. PacueTHble JnMHBI [ KOJOHH (CTOEK) IOCTOSHHOI'O CEUEHHs WM OTAENbHBIX YYacTKOB
CTYINEHYAThIX KOJIOHH CIIEIyeT ONpeNelisiTh M0 hopmMyJie

ly=pl 67)

rie [ — AJMHA KOJIOHHBI, OTJIENIHOTO y4acTKa €€ HIIM BhICOTA TaxKa,

M — kK03 OUITMEHT pacueTHON JITHHEIL.

6.9*. Koa¢h¢unueHTsl pacdeTHONW [UIMHBI £/ KOJOHH W CTOEK IOCTOSHHOTO CEUEHHS CIIEAYeT
IMPUHUMATb B 3aBUCUMOCTHU OT yCJIOBl/Iﬁ 3aKpPCIICHU UX KOHIIOB U BHU/Jia HAI'PY3KH.

JIjist HEKOTOPBIX CIyYaeB 3aKPEIICHUS] U BUA HArPY3KH 3HAYCHUS 4 TIPUBEJCHBI B MPUIL 6, TaOI.
71, a.




Tabmuma 17, a

PacuetHble cxeMbl

DopMyiIbl 1St

Koaddunments n u p B popmynax (68), (69) u (70 a, 6) s pam

CcBOOOJIHBIX paM omnpejeneHus: KodpdurenTa y OJIHOIIPOJIETHBIX MHOTOIPOJIETHBIX (k > 2)
I 2 1+ 23 (68)
n
N N N N N n+ 056 (69) = J L, _ k(n, +n,)
| I3 I A A | \Vn+014 I, k+1
Jl U J 7| s L
/. P/ F a4
! h b
npun <2 Bepxhuii atax
(p+0,68Jn+022 Sl 2k (n, + )
\ 2 vy _V Vv (70’ a) - Ly - K+ ]
| T & | Voosp(p+0.9) n+008)+0.1n ¢
p:jilc :k(p1+p2)
2lJ, k + 1
VN VN wN wN wN fpmn > 0.2 CpeZlHI/Iﬁ OTax
Js Jst |2 (p+0’63)\/n+0’28 J ! k(n + n )
VA 2 A A W2 L (70,6) n=—2<n = ! 2
J, s ] g \/pn(p+0,9)+0,1n LT k + 1
AN
/g/g/g /;;A p:Llc _k(p,+ p,)
2l k + 1

c

Hyoxauii sTax




J.1 _k(n,+n2)

n= n =
2lJ, k+ 1
p:Jilc p = Zk(p] + pz)
1. k+ 1
O0o03HaveHus1, MIPUHATHIC B Tabnuie 17, a:
Jsl Zc Js2 lc Jillc Jillc
n, = ——5 h, = ——— P; = 7 P, = —F—
1,J . 1,J. 1,J. 1,J.

k —9HCIO TIPOJIETOB;
J.u ], —COOTBETCTBEHHO MOMEHT MHEPIIUH CEYCHHUS H JUINHA TPOBEPSIEMOIl KOJIOHHBI;
I, 1}, l, —upoiser pamsl;
Js, Js1, Jso — MOMEHTBI HHEPIIMK CEYEHHsI pUresied, MPUMBIKAIOUIMX COOTBETCTBEHHO K BEPXHEMY U HUIKHEMY KOHILY ITPOBEPSEMOI KOJJIOHHBI
nJ, Ji, Jo
I[Mpumeuanue. Jis kpaiiHei KOJOHHBI CBOOOHOW MHOTONPOJIETHOH paMbl KOA(DPHUIIMEHT CleyeT ONPEAeIsATh KaK JUis KOJOHH OJJHONPOJIETHON PaMbl.




6.10*. KoadurueHTs! pacyeTHOH [UIMHBI 4 KOJIOHH TIOCTOSIHHOTO CEYEHHsI B IUIOCKOCTH PaMbl [PU
JKECTKOM KpEIJIEHUH PUTeJieil K KOJIOHHAM CIIEAYET OTPEIEIIATh:

JUTSL CBOOOMHBIX paM MPU OJWHAKOBOM HATPY)KEHHH BEPXHHX y3JI0B 0 (hopmyiam tabi. 17, a;

JUTSL HECBOOOTHBIX paM 1o (hopMyJie

1+0,46(p+n)+0,18pn (70.5)
= ’B
1+0,93(p+n)+0,71pn

B dhopmyne (70, B) p 1 n IpUHAMAIOTCS PABHBIMH:

9 J ilc J S lc
B OTHOOTAXXHOU paMeE: p = s h =

I, I,

B MHOTOAXTQ)KHOHM pame:

Juisl BepxHero ataxa p = 0,5(p; + p,); n = n; + ny);

ot cpegaero staxa p = 0,5(py + po); n=0,5(n; + ny);

JUTISL HIDKHETO dTaXa p = py + po; n + 0,5(n; + ny),

TOE p1; P2; M1; Ny CIEAYET ONpPEeAeATh 1o Tabu. 17, a.

Jns omHOATaXHBIX pam B Qopmyne (69) u MHorostaxuelix B ¢(opmymnax (70, a, 6, B) npu
MIAPHUPHOM KpEIUICHUH HIDKHUX WM BEPXHUX PUTENed K KOJIOHHAM mpuHUMAatoTcs p = 0 wu n=0 (J;
=0 umu J; = 0), npu sxecTkoM KperieHud p = 50 unu n = 50 (J; = oo i J; = 0).

[Ipu otHomennn H/B > 6 (rme H — momHast BEICOTa MHOTOATAKHOH pambl, B — IIUpHUHA pPambl)
JOIDKHAa OBITh IIpoBepeHa oO0Ias YCTOMYMBOCTH paMbl B LEJIOM KaK COCTABHOTO CTEPIKHS,
3alIeMJICHHOTO B OCHOBaHHUHU.

[Ipumeuanue. Pama cumraercs cBOOOTHON (HECBOOOMHOMN), €CIM y3€N KpPEIUICHUS PHUTEIS K
KOJIOHHE UMeeT (He uMeeT) CBOOOIy NMepeMeIeHNs B HallpaBJIeHHH, [IEPIIEHIUKYIIPHOM OCH KOJIOHHBI
B IUIOCKOCTH PaMBl.

Koaduuuent pacuerHoit AnuHbI 1 HanOoJiee HArPYKEHHON KOJIOHHBI B IUIOCKOCTU OJHOATAKHOU
CBOOOIHOW paMbl 37IaHUsI TP HEPABHOMEPHOM HArpy>K€HWH BEPXHHX Y3JOB M HAJIMYUHU JKECTKOTO
JIMICKa TIOKPBITUS WIIM TIPOJOJIBHBIX CBSI3€H 10 BEpXy BCEX KOJIOHH CIIElyeT ONpeNelsiTh o hopmMyIe

ty = uJJ EN/(N.2T,), (71)*

rae 4 — K03 (UIKMEHT pacueTHOW JJIMHBI IIPOBEPSIEMOI KOJIOHHBI, BBIYUCICHHBIH 1Mo Tabu. 17, a;
J. 1 N, — COOTBETCTBEHHO MOMEHT HMHEpPLUH CEYEeHHs M YCHIIME B HauOojee HarpyKeHHOW
KOJIOHHE PacCMaTpUBAEMOI pambl;

2N; u 2.J; — COOTBETCTBEHHO CyMMa DPACUCTHBIX YCHJINH M MOMEHTOB WHEPIHM CCUCHHH BCEX
KOJIOHH paccMaTpUBaeMOll paMbl M YEThIPEX COCEIHUX paM (10 JBE ¢ KaXKJOW CTOPOHBI); BCE YCHIIUS
N; cnetyer HaxOJWUTh NIPU TOW e KOMOWHAIMKM HAarpy30K, KOTOpasi BBI3BIBAET YCHIIME B IIPOBEPSIEMOM
KOJIOHHE.

3Ha4eHus L, BBIYUCIEHHbIE 10 Gpopmyre (71)* cnenyer npuHuMath He MeHee 0,7.

6.11*. Koa(h¢umumeHTsl pacueTHON IIUHBI 4 OTAETHHBIX YYAaCTKOB CTYNEHYATHIX KOJOHH B
IUIOCKOCTH PaMbl CJIEAYET ONPENENIATh COTJIACHO MPMUIL. 6.

ITpn onpeneneHny Ko3(GHULIMEHTOB pPACYETHOM UIMHBI A4 W JUIA CTYNEHYATHIX KOJIOHH paM
OJTHOATA)KHBIX MPOMU3BOICTBEHHBIX 34aHUH pa3perraeTcs:

HE yYUTHIBATh BIUSIHUE CTEIICHN HATPYKEHUS U JKECTKOCTH COCEIHUX KOJIOHH;

OIpEJEIsTh PacUeTHbIC [UIMHBI KOJOHH JIMIIb JUIi KOMOMHAIIMK HArpy3okK, Jarolneil Haubosbiive
3HAYE€HUS MPOJOJBHBIX CWJI Ha OTHENbHBIX YYacTKaX KOJOHH, M TOJydYaeMble 3HAYCHUS U
UCIIONIB30BaTh IS IPyTUX KOMOWHALUIT HArpy30K;

JUIsT. MHOTOIPOJIETHBIX paM (C YMCJIOM IpOJIETOB ABa M Oojee) MpHU HAIMYUM SKECTKOTO JHCKa
MOKPBITHS WM TPOJOJBHBIX CBSI3€H, CBS3BIBAIOIIMX IOBEPXY BCE KOJOHHBI M OOECIIEYHMBAIOIINX
MPOCTPAHCTBEHHYIO PAa0OTYy COOPY)KEHHMS, ONPENENIATh PACUETHHIC AJIMHBI KOJOHH Kak A CTOEK,
HETIOJIBIKHO 3aKPEIUICHHBIX Ha YPOBHE PHUTeNeii;

JUI. OJJHOCTYTIEHYAThIX KOJIOHH IpH coOimtopeHun ycinoBuid L/l < 0,6 u Ni/N, > 3 npuHUMaTh
3Ha4YeHus u 1o tabi. 18.

Tabmuua 18



YcenoBus KoaddumeHTs! 4 yis ygacTka KOJOHHBI
3aKpEIICHUS BEPXHETO HIDKHEro 1pu J,/J;, paBHOM BEPXHETO
KOHI[A KOJIOHHBI cB. 0,1 10 0,3 cB. 0,05 10 0,1
CBOOOIHBIN KOHEILL 2.5 3,0 3,0
Konen, 3akpemyieHHBIA TOJIBKO  OT 2,0 2,0 3,0
MOBOPOTA
HenoasuxHeli, MApHUPHO OMEPTHIIL 1,6 2,0 2,5
KOHeI]
HermoasmxHbIi, 3aKpeTUICHHBINA oT 1,2 1,5 2,0
MOBOPOTA KOHEII

O0o3HaueHus, MPUHATHIC B Ta0HIE 18:

l1; Ji; Ny — COOTBETCTBEHHO [UIMHA HIDKHETO YYacTKa KOJIOHHBI, MOMEHT HWHEPIMH CEUeHHs W
JEHCTBYIOIIAs Ha TOM y4acTKe MPOI0JIbHAS CHJIa;

ly; Jo; N> — TO e, BEpXHEro yJacTKa KOJIOHHBI.

6.12. HckitoueH.

6.13. PacyerHple AMWHBI KOJOHH B HAIpAaBICHWH BIONb 3AaHUSA (M3 IUIOCKOCTH paM) CIEIyeT
MPUHUMATD PAaBHBIMH DPACCTOSHHUSAM MEXIY 3aKpEIUIEHHBIMH OT CMEIIEHHS W3 IUIOCKOCTH Pambl
TOYKamMu(ONOpaMH KOJIOHH, TOAKPAHOBBIX OAJIOK W MOJCTPONMIBHBIX (epM; y3JlaMH KpeIUICHUH
CBsi3el W purenei u T. m.). PacueTHble JUIMHBI TOITYyCKACTCS ONPEACIATh HA OCHOBE PACUCTHON CXEMBI,
YYUTHIBAIOIICH ()aKTHIECKUE YCIIOBHS 3aKPEIUICHIU KOHIIOB KOJIOHH.

6.14. PacueTHyi0 IIMHY BeTBEH IUIOCKHX OIOpP TPAHCIOPTEPHBIX Tajiepeil cieayeT NMpUHUMATh
paBHOI:

B MPOJOJIEHOM HAIPABICHUU TaJeper — BBICOTE OMOPHI (0T HHU3a 0a3bl O OCH HWKHETO Iosica
(depmbl WK OaKK), YMHOKEHHOH Ha KOI(D(QUIMEHT 4, ONpelensieMblid Kak Ui CTOEK MOCTOSHHOTO
CCUCHUA B 3aBUCUMOCTH OT yCHOBl/Iﬁ 3a1<penneH1/1;1 X KOHIIOB,

B IMOIICPCYHOM HAIPABICHHUU (B IUIOCKOCTH OMOPHI) — PACCTOSHUIO MEXKIY IIEHTPaMU Y3JIOB, MPH
9TOM JIOJDKHA OBITH TaKke MPOBEpeHa 00IIast yCTOWIHBOCTH OMOPHI B IIETIOM KaK COCTABHOTO CTEPIKHS
3aIeMJICHHOTO B OCHOBAaHUH U CBOOOJHOTO BBEPXY.

MNPEAEJBHBIE TNBKOCTH CXKATBIX 3JIEMEHTOB

6.15%. THOKOCTH CXKATBHIX AJIEMEHTOB HE NOJDKHBI MPEBHIMIATh 3HAYCHHUH, NMPUBEICHHBIX B TaOI.
19%*,

Tabiuma 19*

DeMeHThI KOHCTPYKIUH ITpenenbHast THOKOCTH CXKATHIX
DJIEMEHTOB
1. Tlosica, omopHBIE PACKOCHI W CTOWKH, IEpeNaroiiue OTOpHbBIS
peaknuu:
a) IIOCKHUX dbepwm, CTPYKTYPHBIX KOHCTPYKIMH " 180 — 60«

MPOCTPAHCTBEHHBIX KOHCTPYKLUA ©3 TPyO U MNAapHBIX YroOJKOB
BBICOTOH 10 50 M

0) NPOCTPaHCTBEHHBIX KOHCTPYKIMH W3 OJUHOYHBIX YTOJKOB, 120
MPOCTPAHCTBEHHBIX KOHCTPYKLHUH U3 TPYO M MapHBIX YroJIKOB CB. 50
M
2. DneMeHTHl, KpoMe yKa3aHHBIX B 1103. 1 1 7:

a) IUIOCKUX ()epM, CBapHBIX MPOCTPAHCTBEHHBIX M CTPYKTYPHBIX 210 - 60

KOHCTPYKLIUH U3 OAMHOYHBIX YTOJIKOB, MPOCTPAaHCTBEHHBIX W
CTPYKTYPHBIX KOHCTPYKIHH U3 TPyO M MapHBIX YTOJIKOB

0) TPOCTPAaHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKIMH U3 220-40x
OJIMHOYHBIX YTOJIKOB ¢ OOJITOBBIMHU COCIUHCHUSIMU
3. Bepxuue mosica (epMm, HE 3aKpeIUICHHBIC B IMPOIECCe MOHTaxa 220

(npenenbHYyr0 THOKOCTH [OCJE 3aBEPUICHHS MOHTaXa CIIeAyeT
MPUHUMATS T10 T03. 1)
4. OCHOBHBIE KOJIOHHEI 180 — 60«x




5. BropocTeneHHbie KOJOHHBI (CTOMKH (paxBepka, oHAped H T. IL.),
JJIEMEHTBl PEIICTKH KOJIOHH, JJICMEHTHl BCPTUKANBHBIX CBs3ei
MEXIy KOJIOHHaMH (HM)KE TIOJKPAHOBBIX OAIIOK)

6. DneMeHTHI CBsI3el, KpOMe YKa3aHHBIX B 103. 5, a TaKKe CTePIKHH,
CJ'IY)KaLlII/Ie IS yMeHblIleHI/lﬂ pvaeTHOﬁ JJIMHBI CKATbhIX CTep)KHeﬁ, nu
JpyTHE HEHATPYKCHHBIC IIEMEHTHI, KPOME YKa3aHHBIX B 1103, 7

7. Cxarble W HEHArPY)XCHHBIC JIIEMEHTBI MPOCTPAHCTBEHHBIX
KOHCTPYKLIMI TaBpOBOTO M KPECTOBOI'O CEYEHHM, MOJBEPIKEHHBIC
BO3JICHCTBUIO BETPOBBIX HArpy30K, IPU MPOBEPKE TI'MOKOCTH B
BEPTUKAJIBHOH IJIOCKOCTH

O6o3HaueHue, MpUHATOE B Tabmmme 19%*:

N

210-60«

200

150

= ———— — koaddunuent, npuHuMaeMblii He MeHee 0,5 (B HEOOXOJUMBIX CIIy4asX BMECTO ¢

PAR |y,

CJIC/IyET IPUMEHSITH ().

NPEJAEJBHBIE TNBKOCTH PACTSIHYTBIX 2JIEMEHTOB

6.16*. ['mOKOCTH PACTIHYTHIX 3JIEMEHTOB HE JIOJDKHBI IIPEBHIIIATH 3HAYCHUH, IPUBEICHHBIX B Ta0.

20%*.

Tabuuma 20*

[TpenenbHast rHOKOCTD PACTSIHYTHIX AJIEMEHTOB
IIPU BO3JICHCTBHU HA KOHCTPYKIMIO HArpy30K

DJEeMEHTBI KOHCTPYKIIUH JUHAMHUYCCKHX,

HENOCPEACTBEHHO K
KOHCTPYKLIUU

TIPHIOKCHHBIX CTaTUYCCKUX

OT KpaHOB
(cm. ipuM. 4) 1
KEJIE3HOIOPOIKHBIX
COCTaBOB

1. Tlosica wm oOmMOpHBIE PACKOCHI 250
TUIOCKUX (epM (BKIFOUasi TOPMO3HbIE
(epmbl) u CTPYKTYPHBIX
KOHCTPYKLIUN

2. DneMeHTHl GepM U CTPYKTYPHBIX 350
KOHCTPYKLIMM, KPOME YKa3aHHBbIX B
nos. 1

3. HwxHue mnosica NOAKPaHOBBIX -
OaJtok u pepm
4. DneMeHTHl BePTUKAIbHBIX CBA3EH 300
MEXKITY KOJIOHHAMHU (Hmxe
MOIKPAHOBBIX 0AJIOK)

5. I[Ipoune ameMeHThI CBA3EH 400
6*. Tlosica, OmOpHBIE PACKOCHI CTOCK 250
U TpaBepc, TATH TPaBepC ONOP JIMHUH
JJEKTpoIepeay, OTKPBITHIX
pacrpeeNuTeNbHBIX  YCTPOMCTB U
JIMHUAN KOHTAKTHBIX cereit
TpaHcIopTa

7. OneMeHTHI orop JTUHAHA 350
3JIEKTpOIIepead, KpOMe yKa3aHHBIX
BIO3. 61 8

8. DneMeHTBl MPOCTPAHCTBEHHBIX 150
KOHCTPYKIUH TaBpPOBOTO "
KpEeCTOBOTO ceueHHH (a B TArax
Tpasepc o1op JIMHUHI
JJIEKTPOINEPEaaYn U W3 OAWHOYHBIX
YTOJIKOB), TOIBEP>KEHHBIX
BO3ZCHUCTBUIO BETPOBBIX HArpy3oK,
npu IIPOBEpKE THOKOCTH B
BEPTUKAJIBLHOM TIOCKOCTH

400

400

300

400

250

300

150

200

300




I[Ipumeuanus: 1. B KOHCTpyKUHAX, HE TOJABEPTAIOIMIMXCS JIMHAMUYECKUM BO3JIEHCTBUSM,
THOKOCTh PACTSHYTHIX 3JICMEHTOB CJICIYET MPOBEPSATH TOIHKO B BEPTHKAIBHBIX INIOCKOCTSIX.

2. T'mOKOCTBP pacTAHYTHIX ODIIEMEHTOB, IIOJBEPTHYTHIX IPEABAPUTEIHHOMY HAMPSIKCHUIO, HE
OTPaHUYIHUBACTCSI.

3. Jlnsg pacTsHYTHIX DJIEMCHTOB, B KOTOPBIX MPH HEOIArOMPHUATHOM PACIIONOKEHHHA HATrPYy3KH
MOXKET W3MEHATHhCA 3HAK YCHIUS, NPEACIbHYI0 THOKOCTh CIEAYeT MPHUHAMATh KakK JJS CXKAThIX
9JIEMEHTOB, TPU 3TOM COCNWHHUTEIBbHBIC TMPOKIAJKH B COCTaBHBIX JJIEMEHTaX HEOOXOIUMO
yCTaHaBIMBAaTh HE pexe deM depes 40i.

4. 3HaveHus HpeAeIbHBIX THOKOCTEH ClieyeT MPUHUMATh IPU KpaHax TPYI peKUMOB padboTsl 7K
(B mexax Merayurypruueckux nponsBoncts) u 8K mo 'OCT 25546-82.

5. K muHaMu4YecKuM HarpysKam, IPHIOKEHHBIM HEMOCPEICTBEHHO K KOHCTPYKLHSM, OTHOCSTCS
Harpy3KH, NMPUHUMAaEMbIe B pPacueTax Ha BBHIHOCIMBOCTb WM B pacyerax C y4eToM KOd(p(PHUIUEHTOB
JIMHAMUYHOCTH.

7. MPOBEPKA YCTOMYUBOCTHU CTEHOK ¥ IOSICHBIX JINCTOB
N3TUBAEMBIX U CKATBIX 9JIEMEHTOB

CTEHKMU BAJIOK

7.1. Ctenkn Oayok Juist 00ecriedeH st UX YCTOHYUBOCTH CIIELyeT YKPEIUISATh:

MOTIEPEYHBIMH OCHOBHBIMH PeOpaMH, ITOCTaBICHHBIMHU Ha BCIO BBICOTY CTEHKH;

MONIEPEYHBIMI OCHOBHBIMH U NIPOAOJIBHBIMU pedpamu;

MONEPEYHBIMH OCHOBHBIMH M TPOMEXYTOYHBIMU KOPOTKHMMH peOpaMH M TPOJOJIBEHBIM peOpoM
(mpu 3TOM IPOMEXYTOUHBIE KOPOTKHME pebpa cCllefyeT pacrojiaraTb MEXIy CKaTbIM IOSICOM H
MIPOJIOJIEHBIM PEOPOM).

[TpsMoyrobHBIE OTCEKM CTEHKH (NMIACTHHKH), 3aKIIOYEHHBIE MEXKAY MOSCaMH U COCEAHUMHU
MOTNIEPEYHBIMH OCHOBHBIMU PEOpaMH JKECTKOCTH, CIEIYET PACCYMTBHIBATh Ha YCTOWYMBOCTH. [Ipu aTOM
pacyeTHBIMH pa3MepaMH MPOBEPSIEMON IIACTHHKH SIBIISTIOTCS:

a — pacCTOsTHHE MEXy OCSIMH IIONIEpEYHBIX OCHOBHBIX pedep;

hes — pacueTHas BeicoTa cTeHKH (puc. 10), paBHas B CBapHBIX OalKax NOJIHOH BBICOTE CTEHKH, B
0aJKax ¢ NOSICHBIMU COEAMHEHUSIMH Ha BBHICOKOIIPOYHBIX 0OJITAaX — PACCTOSHUIO MEXy ONMKalIIuMu
K ocHM OaJKM KpasMH TOSICHBIX YTOJIKOB, B OalikaX, COCTaBJICHHBIX M3 IPOKATHBIX NpOoQuiIeH, —
pPacCTOSIHHIO MEXAYy HadaJaMd BHYTPEHHUX 3aKpyIJIeHHH, B THYTBIX mnpodmwmix (puc. 11) —
PACCTOSTHHIO MEXLy KPasMH BBIKPYIKEK;

{ — TOJIIIMHA CTCHKH.
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Puc. 10. PacuerHas BrICOTa CTEHKH COCTaBHOM OaJIKu
a — CBapHOM U3 JINCTOB; O — Ha BEICOKOIIPOYHBIX 0OJTAX; B — CBAPHOH C TaBpaMu
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7.2%. Pacyer Ha yCTOHYMBOCTH CTEHOK OAllOK CIIEIyeT BBINOJHATH C YYETOM BCEX KOMIIOHEHTOB
HATPSHKEHHOTO COCTOSIHUA (O, THU Ojye)-

Hanpsbkenne o, 7 M 0j, CIEOYeT BBIUMCIATH B MPEINOJIOKESHUH YIPYroil paboThl MaTepHana no
cedeHuro OpyTTo 0e3 ydeTra KodppuuueHTa ¢,.

CxxuMarolliee HanpsbKeHUE ¢y PacueTHOW I'paHUIbl CTEHKH, MIPUHUMAaeMoe CO 3HaKoM "Tuitoc”, u
cpeIHee KacaTeIbHOE HAIIPsDKEHHE 7 CIIEAyeT BEIYUCIATH 10 POpMyIIaM:

=2, (72)
ny’
0
==, 73
T= (73)

rze h — TIoJIHAs BBICOTA CTEHKH;

M n Q — cpenHue 3HaYE€HHsI COOTBETCTBEHHO MOMEHTA M MOIEPEYHOM CHIIBI B Npeleiax OTCeKa;
€CclM JUIMHA OTCeKa OOJbIIe ero pacyeTHOW BBICOTHI, TO M u () ciemyeT BBIYMUCIATH I Ooiee
HAINpsDKEHHOTO y4acTKa C JUIMHOM, PaBHOM BBICOTE OTCEKA; €CIM B MpejeNiax OTCeKa MOMEHT WM
ToriepeyHasl Cujla MEHSIOT 3HaK, TO UX CPEJHHE 3HA4EHHs CJelyeT BBIYHMCIATH Ha Y4acTKe OTCeKa C
OJJHUM 3HAKOM.

MecTHOe HANpSDKEHUE Oj, B CTEHKE IIOJ COCPEIOTOUYEHHON HAarpy3KOH CllelyeT OmpenensTh
coryiacHo TpeboBanusaM 1. 5.13 n 13.34* (ipu y; = 1,1) HACTOAIMX HOPM.

B orcekax, rae cocpenoToYeHHas Harpy3ka NPHIOKEHA K PacTAHYTOMY IOSCY, OAHOBPEMEHHO
JIOJDKHBI OBITH YYTEHBI TOJIBKO JBa KOMIIOHEHTA HANPSKEHHOTO COCTOSIHUS: O M T WIH Ojye U T.

OIHOCTOPOHHHE IIOSICHBIC IIBBI CIIEAYeT NPHMEHSATh B OajkaX, B KOTOPBIX IIPU IPOBEPKE
YCTOWYHMBOCTH CTEHOK 3HaueHwus JieBod yactu ¢opmyiisl (74) He npessimatoT 0,9y, pu 4, < 3,8 u .

npu A, > 3,8.
7.3. YCTOMUMBOCTE CTEHOK OalOK HE TpedyeTcs IMpOBEepsATh, €CU IPH BBHIOIHEHUH ycimoBui (33)
hef Ry
YCII0BHasi THOKOCTD CTeHKH A, = ——,|—— He IPEeBbILIAeT 3HaUeHHii:
t

3,5 — IIpu OTCYTCTBMM MECTHOT'O HANPSDKEHUS B OalKax ¢ ABYCTOPOHHUMHU MOSICHBIMH IIBAMH;

3,2 — 10 ke, B 6alKax ¢ OJJHOCTOPOHHUMH MOSICHBIMH [IIBAMU;

2,5 — [Py HAIMYMU MECTHOTO HAINPSDKEHHS B OalKax ¢ JIByCTOPOHHUMHU MOSICHBIMHU IIBAMH.

IIpu sTOM ciemyeT yCTaHAaBIMBATH IIONIEPEYHBIC OCHOBHBIE peOpa JKECTKOCTH COTJACHO
TpeboBanusM 1. 7.10, 7.12 u 7.13 HacTOSIIIUX HOPM.

7.4%. Pacuer Ha YCTOHUYMBOCTb CTEHOK 0aJOK CHMMETPUYHOIO CEUCHHMS, YKPEIICHHBIX TOJBKO
MONIEPEYHBIMH OCHOBHBIMH peOpaMu KECTKOCTH, MPH OTCYTCTBHMH MECTHOTO HaNpsDKEeHUS (0j,. = 0) u
YCIIOBHOM TMOKOCTH CTEHKH A,, < 6 ciieayeT BBIIOIHATH 10 (opMyJie



\/ (o/acr )2 + (r/rcr )2 <7., (74)

rae ¥ — K03 UIMEHT, IPIHUMAEMEBIH 10 Tabl. 6* HACTOSIINX HOPM;

CCI‘Ry
O, =I—2; (75)
r,o=10.3) 1+ 20K g
H isﬁf'

B dopmyie (75) koabduuueHt ¢, cnenyer npuHUMAaTh:
JUTSL CBAPHBIX 0aJoK — o Tabi. 21 B 3aBUCMMOCTH OT 3Ha4eHUs Koddduimenra o

Ta6numa 21
5 <0,8 1,0 2,0 4,0 6,0 10,0 > 30
Cor 30,0 31,5 33,3 34,6 34,6 35,1 35,5
3
b, (¢t
o = ﬁ _S | L , (77)
h, \ t
e by t— COOTBETCTBEHHO IIUPHHA U TOJIINHA CKATOTO Mosca Oaky;
f — ko3 HureHT npuHIMaeMBbIi 10 Ta0u. 22;
JU1s1 6aJI0K Ha BBICOKOMPOYHBIX 00NTaxX C. = 35,2.
Tabnuma 22
bankn VYcnous paboTsl CKaTOro nosca g
IlonkpaHoBbie KpaHoBsIe peibehl He IpUBapEHBI 2
KpanoBble pesbchl IpUBapeHsl 0
IIpoune IIpu HenpepbIBHOM OMUPAHUU TUIAT 00
B mpounx cimygasx 0,8

[Mpumeuanue. /{1 OTCEKOB MOAKPAHOBBIX OAJIOK, Ille COCPEIOTOUEHHAsI HArpy3Ka IMPUIIOKEHA K
pacTIHyTOMY HOSICY, IPH BEUHCICHUH Kod(ddurmenTa J cnexyer npuaumats £ = 0,8.

B dbopmyie (76) Lf = i -,
t\VE

rie d — MeHbLIas U3 CTOPOH MIACTHHKH (/o MK a);
J— OTHOLIEHHE OOJIbIIEI CTOPOHBI IUTACTUHKH K MEHBIIIEH.
7.5. Pacuer Ha YCTOMYMBOCTH CTEHOK OajlOK CHMMETPHYHOTO CEYEHHS C YYETOM pa3BUTHS
ITACTHYECKHX Ae(OopMaluii Ipyu OTCYTCTBUM MECTHOTO HANpPsKeHHs (Oj,. = 0) m nipu 7 < 0,9R;, A/A,,
>0,25,2,2 < 2, <6 ciefyeT BHIIONHATL IO GOpMyJIe

w =

M S Ry}/chzeft(Af/Aw + a)’ (78)

rme =024 —0,15(7R,)* — 8,5 - (Aw—2.2)%

3/1eCh J. CIICAyeT MPUHUMATH 0 Tabi. 6*, a 7— onpenensarts 1o dpopmyse (73).

7.6*. Pacyer Ha YCTOWYHMBOCTh CTCHOK OQallOK CHMMMETPHYHOI'O CEUYCHUS, YKPEIUICHHBIX TOJBKO
MOTIEPEYHBIMIA OCHOBHBIMH peOpaMHu KeCTKOCTH (prc. 12), Ipy HATMYUU MECTHOTO HANPSDKEHUS ( Oy #
0) ciieayeT BBIOIHATH 10 hopMyJie




2 2

+ + | — | <.

cr

) (79)

TIe J.— CIeAyeT MPUHUMATH 1o Taba. 6™ HaCTOSIIX HOPM;
O Oloe; T— ONPEACTIATH COTIIACHO TPEOOBaHUSM II. 7.2%;
7. — OIIpenensaTs mo gopmyie (76).

3HAYCHUS Oy U Ojoc.cr B GopMyIie (79) crnemyer onpenersrs:

a) mpu a/h,< 0,8

O — 110 hopmyie (75);

¢, R,
o loc, cr = = >
Aa

rae ¢; — k03pduiueHT, NpuHUMAaeMbId I CBapHBIX Oanok mo Tabi. 23 B 3aBHCHMOCTH OT

oTHOWIEHUs a/h M 3Ha4eHUs O BBrYMCIAeMoro 1o dopmyne (77), a aas O6aloK Ha BBICOKOMPOYHBIX

6oustax — o tabi. 23,a;
- a
T =2 [RJE .
P y

(80)

a) F
‘ (3 r ]
5 + w%;[OC ‘_ O-
1 1 hy 1
o «+ B\ O
]
a
6) F
‘ (3 r ]
5 D o
GIOC
1 1 hy 1
s 8 -
]
a

Puc. 12. Cxema 6aiku, yKpermieHHON ONepeyHBIMA OCHOBHBIMH pebpamu sxecTkocTH (1)
@ — coCpeJOTOYCHHAst Harpy3Ka F IpuilokeHa K CKaTOMY TOSCY; 6 — TO e, K PaCTSHYyTOMY I0sICY

Ecnu HarpyxeH pacTsSHYTBI MOsiC, TO HPU pacyere CTEHKH C YYETOM TOJbKO Oj,c U 7 IpH
onpenenenun koddounuenta 6 no dopmyne (77) 3a by u t; cneayeT NPUHUMATh COOTBETCTBEHHO
HIMPUHY ¥ TOJIIMHY HATPYXXEHHOTO PaCTSHYTOr'O MOsICa;

6) npu a/h.,> 0,8 ¥ OTHOIIEHUH Oy,/ O OOINBIIIE 3HAYCHUH, YKa3aHHBIX B Ta0I. 24,

c,R,
o, — 10 popmyne 0 . = /1_—2 s (81)
W
rzie ¢; — Ko duiueHT, onpeaensiemsii mo tadm. 25;
Oloc.or — 110 hopmyTie (80), B koTOpO# 1pH a/her> 2 CexyeT MPUHUMATE a = 2h,y;
B) IpH a/her> 0,8 ¥ OTHOIIEHHUH Ojo, .,/ O HE OOJIEE 3HAUEHUH, YKa3aHHBIX B Taba. 24:



Ou-— 10 hopmyie (75);

Oloe,cr — IO popmyie (80), HO ¢ moacTaHOBKO 0,5¢ BMecTo a mpu Bhraucnenun A B Gopmyie (80)
u B Ta0m. 23.
Bo Bcex ciydasix 7., cieayer BBIYHUCIATH M0 ASHCTBUTEIBHBIM pa3MepaM OTCeKa.

Tabmuma 23
I} 3HayeHUe C; JAJIs CBAPHBIX OasloK mpH a/h.y, paBHOM
<0,5 0,6 0,8 1,0 1,2 1,4 1,6 1,8 >2,0
<1 11,5 12,4 14,8 18,0 22,1 27,1 32,6 38,9 45,6
2 12,0 13,0 16,1 20,4 25,7 32,1 39,2 46,5 55,7
4 12,3 13,3 16,6 21,6 28,1 36,3 452 54,9 65,1
6 12,4 13,5 16,8 22,1 29,1 383 48,7 59.4 70,4
10 12,4 13,6 16,9 22,5 30,0 39,7 51,0 63,3 76,5
> 30 12,5 13,7 17,0 22,9 31,0 41,6 53,8 68,2 83,6
Tabmuma 23,a
a/hge 0,5 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0
C 13,7 15,9 20,8 28,4 38,7 51,0 64,2 79,8 94,9
Tabnuma 24
banku ) [TpenenbHble 3Ha4eHUs 0,./o npy a/h,s , pABHOM
0,8 0,9 1,0 1,2 1,4 1,6 1,8 >2.0
CaapHbie <1 0 0,146 | 0,183 | 0,267 | 0,359 | 0,445 0,540 0,618
2 0 0,109 | 0,169 | 0,277 | 0,406 | 0,543 0,652 0,799
4 0 0,072 | 0,129 | 0,281 | 0,479 | 0,711 0,930 1,132
6 0 0,066 | 0,127 | 0,288 | 0,536 | 0,874 1,192 1,468
10 0 0,059 | 0,122 | 0,296 | 0,574 1,002 1,539 2,154
> 30 0 0,047 | 0,112 | 0,300 | 0,633 1,283 2,249 3,939
Ha - 0 0,121 0,184 | 0,378 | 0,643 1,131 1,614 2,347
BBICOKOIIPOYHBIX
oonTax
Tabnuna 25
her <0,8 0,9 1,0 1,2 1,4 1,6 1,8 >2.0
C ITo Tabu. 21, 37,0 39,2 452 52,8 62,0 72,6 84,7
T. €. Cy = Cqr

7.7. B creHke OaJKi CUMMETPHUYHOTO CEYEHHs, YKPEIJIEHHOI KpOMe MONepEeYHbIX OCHOBHBIX pedep
OJTHUM ITPOJIOJIbHBIM peOpOM >KECTKOCTH, PACIIOJIOKEHHBIM Ha PACCTOSIHUM /; OT PacueTHOH (CHKaToil)
rpaHunbl orceka (puc. 13), o0e IIIaCTHHKH, Ha KOTOpPHIE 3TO PeOpO pas3merseT OTCEK, CIeIyeT
paccUUTHIBATE OTIENBHO:
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Puc. 13. Cxema 0anku, yKpemIieHHON MOTIEPEYHBIMA OCHOBHBIMH peOpaMu U
IIPOIOIBLHBIM PeOPOM JKECTKOCTH

a — cocpeIOTOYCHHAs Harpy3Ka F' IpUIIoKeHa K CKaTOMy TOSCY; 6 — TO e K pacTIHyToMy; 1 — onepeynoe
OCHOBaHHE PeOPO KECTKOCTH; 2 — MPOAOJIEHOE peOpo KECTKOCTH; 3 — INIAaCTUHKA Y CXKATOro Mosca; 4 — MIaCTHHKA
Y PacTsAHYTOro 1osca

a) IJTACTUHKY 3, PACIOJIOKEHHYIO MEXKAY CXKATHIM ITOSICOM H MTPOAOIBHBIM PeOpoM 1o Gopmyie
2
O—/Gcrl + O-lnc/aloc,crl + (T/Tcrl) < Yes (82)

TZIe J. CleAyeT NMPUHUMATh 1O Tabj. 6% HACTOSIIMX HOPM, @ O, Oj,. M 7T — ONPEAENIATh COIJacHO
TpeOoBaHUAM 1. 7.2%*.

3HAYEHUS Oy U Oloe,ri CHEOYET OIPENETATH O (GopMyIaM:

IPH Ojpe =0

4,76 R
! I = h,/h, X,

— (83)

Sy

rae A, = —L

pu Ol =01 t=a/hy <2

o ; (84)

crl




=~

v

Oloc,crl = (1724 + 07476/'11) W } 5 (85)

A e

My
PR KL
a
t E
Ecnu a/h; > 2, TO npu BBIMUCIEHUU Oy U Ojyecr CIEAYET TIPUHUMATH a = 24y 7., HEOOXOAUMO
onpenensth o Gpopmyse (76) ¢ OACTAHOBKOW B HEE pa3MEPOB MPOBEPSIEMOM TUIACTHHKH;

0) miIacTHHKY 4, PAaCHOJIOKEHHYI0O MEXIy NPOAOJILHBIM PEOPOM U PacTSAHYTHIM IOSICOM, — MO
thopmymne

. (86)

2 2
o (] B 2h I/h ef )+ 4 loc2 + T S ,y (87)
o cr? o loc, cr2 T cr? ‘
rue O, = 5,34 R—; 5 (88)
O0s - n,m, ) 2,

Oloc.crr — CllemyeT ompenensats mo (opmyne (80) u tadbm. 23 mpu 6 = 0,8, 3aMeHAST 3HAUCHUE
OTHOWIEHUA a/hor3HaUEHUEM a/(hy— hy);
T0 — CHEIYET ompeaensaTh mo Gopmyie (76) ¢ MOICTAHOBKOW B HEE Pa3MEpPOB MPOBEPSIEMOM
TUTACTHHKH;
Olocz = 0,4 05y — IPU NIPUIIOKEHUN HATPY3KH K CkKaTOMy mosicy (puc. 13,a);
Oloc2 = Olpe — TIPH TIPIIIOKEHUN HATPY3KH K PacTSIHyTOMY mosicy (puc. 13,0).
Koaddumuent 7. cieayet onpeaessaTs mo tadia. 6* HaACTOSIIUX HOPM.
7.8. Tlpu yKpeIlwIieHHH TUIACTHHKKA 3 JOMOJHHUTEIBHBIMH KOPOTKHUMH IOIIEPEYHBIMU pedpamMu UX
ClIeyeT TOBOAWTH A0 MPOOIBHOTO pedpa (puc. 14).
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Puc. 14. Cxema 6anku, yKpenjaeHHON ONePEYHbIMA OCHOBHBIMH peOpamu xecTKocTH (1), IpomaoIbHBIM
pebpom xecTKoCTH (2), pa3feNnsaionuM OTCEK CTeHKH Ha IUIACTUHKY (3) y CKaToro mosca u INIaCTUHKY (4) y
PacTAHYTOrO T05Ca, a TAKXKe KOPOTKUMH pedpamMu KeCTKOCTH (5)

B sToM cimyuae pacder IUTAaCTHHKH 3 CJeXyeT BBIIONHATH Mo dopmynaMm (82) — (86), B KOTOPBIX
BEJIMUMHY a CJIEAYET 3aMEHSTh BEJIMYMHOU @, TI€ d| — PACCTOSIHUE MEXKIY OCSIMH COCEIHUX KOPOTKUX
pebep (puc. 14); pacyer mIacTHHKU 4 CIIelyeT BHINOJIHSITH COIIacHO TpeOoBaHMsM 11. 7.7, 6.



7.9. Pacuer Ha YCTOHYMBOCTH CTEHOK OallOK aCHMMMETPUYHOro ceueHHs (c Oojee pa3BUTHIM
CKaTBIM TI0SICOM) CJIEAYET BBINOJHATH IO QGopmynaMm mm. 7.4%*, 7.6%-7.8 ¢ yuerom cienyrommx
U3MEHEHU:

JUISl CTEHOK, YKPEIUICHHBIX TOJIBKO MOMEPEeYHbIMH pedpamu xxecTkocTH, B popmynax (75) u (81) u
Tabn. 25 3HaYeHue h, CeyeT MPUHIMATh PAaBHBIM YIBOGHHOMY PacCTOSHHUIO OT HEHTpalbHOH ocH 10
pacyeTHOH (ckaToi) rpanuusl orceka. Ilpu a/hy > 0,8 U o), # 0 crenyer BbIIONHATL 00a pacyera,
yKa3aHHbIC B 1. 7.6%, 6 u 7.6%, ¢, HE3aBUCUMO OT 3HAYCHUS Oj,/

JUI.  CTEHOK, YKPCIUIEHHBIX IIONEpeYHBIMH pebpaMu W OJHHMM IPOJAOJBHBIM  pedpom,
PACIIONIOKEHHBIM B CIKATON 30HE:

oh
a) B hopmysl (83), (84) u (87) BMecTO hi/h,r cHIEAYET TOJICTABIATE —_—
2h
Ik,
6) B popmyany (88) Bmecto (0,5 — h1/h,y) cnepyer noacTaBuaTey | — — )
a .
¢f
o—-0,
3mece o0 = ——,
o

I7Ie 0, — KpaeBoe pacTArMBalollee HanpspkeHHe (Co 3HaKoM '"MHHYC") y pacueTHOW TpaHULbI
OTCeKa.

B caydae pa3BUTOro pacTAHYTOro (HEHAarpy>KeHHOrO) IOsica pacdeT Ha YCTOHYMBOCTH IpH
OJTHOBPEMEHHOM JICHCTBUM HAIIPSHKEHUH O U 7 ClleyeT MPOU3BOAUTS 110 hopmyute (90).

7.10. Crenku Oanok ciexyeT YKpeIUIATh IIONEpPEYHBIMH pedpaMm >KECTKOCTH, €CIHM 3HAueHHs

YCIOBHON TMOKOCTH CTEHKH OAlKn A, NPEBBILAIOT 3,2 IIPU OTCYTCTBHH MOABIKHOI HArpy3ku u 2,2 —
NPY HAJIMYUH TOABYKHOM HArpy3KH Ha Hosice GalkH.

PaccrosiHue Mexly OCHOBHBIMM IIONEPEYHBIMI PEOPaAMU HE JOJKHO ITPEBBILIATE 2/, IPH ﬂ,w >3,2

U 2,5h nipu Iw <3,2.

JlomyckaeTcs MpeBbIIaTh yKa3aHHbIE BbILIE PACCTOSHHMSA MeXIy pebpamu 10 3HauyeHus 3. npu
YCIIOBHH, YTO CTCHKA OAJNKH YIOBJIETBOPSACT MpoBepKaM 1o . 7.4%, 7.6%—7.9 u obmas ycToiunBoCTh
Oanku obecrieyeHa BBIIOTHEHHEM TpeboBanuii m. 5.16*, a mim 5.16*, 6, mpudeM 3HaYeHUs [/b nns
CKaTOro Iosica He JOJDKHBI IPEBBILATh 3HAYEHHWH, onpeaenseMbix o Qopmymnam Tadm. 8% s
Harpy3KH, IPUJIOKEHHOH K BEpXHEMY HOSCY.

B mecrax npuinoxeHust OOJIBIINX HEMOABMKHBIX COCPEIOTOUYEHHBIX TPY30B M HA OMOPAX CIEAYeT
yCTaHaBJIMBaTh MONEpEUHbIE pedpa.

B creHke, yKpeIUIeHHO# TOJIBKO IMONEpEYHbIMH peOpaMu, IMPHHA UX BBICTyHAwoLled 4actu by,
JIOJKHA OBITH JUIS TAPHOTO CUMMETPUYHOro pebpa He MeHee /i /30 + 40 MM, JUIsl OJTHOCTOPOHHETO

pebpa — He MeHee h./24 + 50 Mm; TonMHA pedpa ¢, T0JKHA ObITh HE MEHee 2b a~) R y /E .

CreHkH 0alloK OMYCKAeTCsl YKPEIUIATh OJJHOCTOPOHHHMH MOMNEPEYHBIMU pedpaMu KEeCTKOCTH U3
OIMHOYHBIX YTOJIKOB, IIPUBAapUBAeMBbIX K CTEHKE ©epoM. MOMEHT HHEepUMH Takoro peopa,
BBIYUCIIIEMBI OTHOCHUTENIFHO OCH, COBIANAMONICH ¢ Oimkadmield kK peOpy TPaHBIO CTCHKH, JOJDKEH
OBITH HE MEHBIIIE, YeM JIJIsl TAPHOI'0 CUMMETPUYHOTO pedpa.

7.11. Tlpu yKperIeHnu CTEHKH OJHUM MPOJOIBHBIM peOpoM HEOOXOIMMbIE MOMEHTHI HHEPIHU Jg
ceueHuil pedep KECTKOCTH CIIEAYET ONPEACITh:

JUTSL TIOTIEPEYHBIX pebep — mo Gopmyie

Jo=3hyt; (89)

JUIsl TIPOAOJIBHOTO pebpa — 1o Gopmynam Tabdi. 26 ¢ y4eToM ero IpelesIbHbIX 3HAYSHHUH.

Tabauma 26
Heo0xoauMblii MOMEHT IIpenenpHble 3HaYEHUS
hi/hy | wmHepuuu ceuenus npoposibHOTO pedpa Jy MUHUMANBHBIE Jy in | MAKCUMAIIBHBIE Jy/ ax
0,20 (2,5 - 0,5a/hy) x a’t'/h,; 1,5hyt’ Thyt
0,25 (1,5 - 0,4alh,) x a*t'/h, 1,5t 3,5h,t
0,30 1,5h,t - -




[Ipumevyanue. Ilpu BeuMCIeHMH Jy [ TPOMEXKYTOUHBIX 3Ha4eHWH hy/h, nomyckaercs
JIMHEHHAs! HHTEPIOJISIIHSI.

[Ipu pacmonoxeHUH TPOTOIBFHOTO M IONEPEYHBIX pedep ¢ OMHOW CTOPOHBI CTEHKH MOMEHTHI
WHEPIIMHA CEUYCHUH KaXKIOTO M3 HUX BBIYHMCISIOTCS OTHOCUTEILHO OCH, COBMANAIONIEH ¢ OMvKaiien K
peOpy rpaHbIO CTEHKH.

MuHHMATBHBIE Pa3Mephl BBICTYMAIONICH YacTH IMOIEPEYHBIX M IPOJOJBHBIX pedep JKECTKOCTH
ClIeyeT IPHHUMATH COTIIacHO TpeboBaHus 1. 7.10.

7.12. Y4acTok CTEHKH Oallki COCTAaBHOI'O CEYEHHs HaJ OMOpOW MpH YKPEIUIEHHH ero pedpamu
JKECTKOCTH CJIEIyeT PacCUMTHIBATH Ha MPOJMOJIBbHBIM M3rH0 M3 IIOCKOCTU KaK CTOWMKY, HarpyXeHHYIO
OIOPHOM peakiuiell. B pacueTHOe ceueHHe 3TOW CTOWKH CIeIyeT BKIIOYATh CCUCHHE pedpa KeCTKOCTH

¥ moJiockl crenku mmpunoii 0,657, E/Ry C KaXJOH CTOpoHBI pebpa. PacuerHylo anuHy cTOWKH

clielyeT MPUHUMATh PABHOM BBICOTE CTEHKHU.

Hwxaue Topibl onopHbix pedep (puc. 15) moinkHbI ObITH OCTPOTaHbl MO0 MJIOTHO HPUTHAHBI HITH
NPUBapeHbl K HIKHEMY Tosicy Oaiku. HarpspbkeHus B 3THX CEYEHUSIX TP JEHCTBUU ONOPHOM peakiiu
HE JOJDKHBI MPEBBINIATh: B MEPBOM ciydae (puc. 15, a) — pac4eTHOro CONPOTHBIECHUS NMPOKATHOU
cTanu cMATHIO R, ipu a < 1,5¢ n cxxatuio R, ipu a > 1,5¢; Bo BTopomM ciydae (puc. 15, 6) — cmstuio R,

a) 0) Puc. 15. Cxema ycTpoii-
[ CTBa OMOPHOTO pebpa

JKECTKOCTH

@ — B TOpIE C IpUMEHE-

e /7 HUWEM CTPOXKH; 6 — yna-

JEHHOTO OT TOpIa C

a IUIOTHOW MPUTOHKO I

UM OPUBAPKON K HUXK-

et HEMY IOsCy

B cnydae mpuBapku omopHoOro pebpa K HW)KHEMY HOsICY OalKi CBapHbBIC IUBBI JIOJDKHBI OBITH
paccuuTaHbl Ha BO3JEHCTBUE ONIOPHOM pPEAKLIMHU.

7.13. OmHOCTOpOHHEE PedpO KECTKOCTH, PACIIONOKEHHOE B MECTE TIPMIIOXKEHUS K BEPXHEMY TOSICY
COCPEIOTOUYEHHON Harpys3Kk, CIeQyeT pacCUMThIBaTh KaK CTOMKY, CXaTyl0 C 3KCLEHTPHUCHUTETOM,
PaBHBIM PACCTOSIHUIO OT CPEAMHHOW IJIOCKOCTH CTEHKU [0 LEHTpa TSHKECTH PACUETHOTO CEUeHHs
cToiiku. B pacueTHoe cedeHHe 3TO# CTOMKH HEOOXOIMMO BKIIOUATh CeUeHHE pedpa >KeCTKOCTH U

TOJIOCHl CTeHKH mupuHoit (), 652‘1/E/Ry C Kaxmod cTopoHbl pebpa. PacueTHyro JUIMHY CTOMKH
CJICAYCT MIPUHUMATD paBHOﬁ BBICOTE CTCHKU.

CTEHKH HEHTPAJIBHO-, BHEHEHTPEHHO-CKATBIX U C)KATO-U3I'MBAEMBIX
3JIEMEHTOB

7.14*. OTHOLIEHNE PAaCcYETHON BBICOTHI CTEHKH K TOJNIIMHE /i./t B IEHTpaNbHO-CxKATEIX (m = 0), a
TaKXKe BO BHELECHTPCHHO-CXKATBIX M CXKATO-H3TUOAEMBIX 3JIEMEHTax mo puc. 16* (m > 0), kpome

CllydaeB, yKasaHHbIX B IL 7.16%, Kak NpaBmio, He NOJDKHO NPEBBILATH 3HaueHnii A E/Ry rae

3HAYEHUS luw CleIyeT ONpenensaTh Mo Tadim. 27%*.

Tabmmma 27
OTHOCUTETBHBII Ceuenue 3HaueHus DOPMYIIBI JUIsE OTPE/ICTICHHAS A
3KCLEHTPUCHTET SIIEMEHTa 1 u ,1_1 "
JByTaBpoBoe 1 <20 ,Tuw = 1,30+0,15 1 2
7 _ _

22,0 | ] =1,20+0,35 , no e Goee 2,3

m=0 Kopobuaroe, 1 <1.0 A =12
IIBEJIIEPHOE - v _
IPOKATHOE A 210 Ay = 1,040,214 , Ho He Gonee 1,6




[IBennepHoe, 1 < 0.8 }TW =1,0
Kpome - _
MIPOKATHOT'O A 208 ﬂuw =0,85+0,19, HO HE OosIee 1,6
m>1,0 AByraBposoe, | 7 .9 A, =13040,15 17
KopoOuaToe - _ “ _
A, 22,0 A, =1,20+0,35 4, , Ho ne Gomnee 3,1

O0603HaveHus, IPUHATHIC B Ta0IHIE 27%:
A — ycnoBHas THOKOCTb OIeMEHTa, NpPUHMMAaeMas B pacdyeTe Ha YCTOMYMBOCTH MpH
LEHTPAILHOM CXKaTUH;
A, — ycnoBHas rMOKOCTb DIEMEHTa, IPMHUMAeMasi B pacueTe Ha YCTOHYMBOCTb B ILIOCKOCTH

JI€HCTBUS MOMEHTA.
I[MIpumeuanus: 1. K xopoOuyaTeiM OTHOCATCS 3aMKHYTBIE MPSMOYTOJBHBIE IMPOQUIN
(coctaBHBIE, THYTHIE IIPAMOYTOJIBHBIEC H KBaAPATHBIC).

2. B xopoGuarom ceuennn mpu m > 0 3HaueHue A, CledyeT ONPEAENATb Ul CTCHKH,
HapaieNnbHOM IIIOCKOCTH N3rn0aromero MOMeHTa.

3. Tpu 3Hauennsx 0 < m < 1,0 3HaueHne A ciemyer onpenensTh TMHEHHON MHTEpIONAIHet

uw

MEXXy 3HaYCHUSIMH, BhIAuCIeHHBIME ipu m = 0 m m = 1,0.

Puc. 16*. CxemMa BHCLUECHTp CH-
HO-CXAaTh X 3JIEMEHTOB
IBYTaBPOBOTO U KO-

N N Ie pobuaToro ceueHU M

7.15. UckioueH ¢ Tadu. 28.

7.16*. JI1s BHELCHTPEHHO-CKATBIX U C)KATO-U3rMOACMBIX 3JIEMEHTOB IBYTaBPOBOTO M KOPOOYATOrO
cedeHuii (puc. 16*), paccunTeiBaeMbIx 10 Gopmyiie (56), OTHOLIEHUE PACYETHOH BBICOTHI CTEHKH /g K
TOJIIIMHE ¢ CIEAYeT ONpEeCisATh B 3aBHCHUMOCTH OT 3HaueHus o = (o — o7)/o (o — HauboublIce
CKHMAIOIee HANpPSHKCHHE Y PAacUYeTHOW TIPaHUIBI CTEHKH, MPUHAMAaeMoe CO 3HakoM "mioc" u
BBIYHCIICHHOE 0e3 yueTa KOIPDHIMEHTOB @, (., HIH C@;, O] — COOTBETCTBYIOLICE HAMPSIKEHUE Y
MIPOTUBOIOJIOKHON pacueTHOM IPaHUIIbl CTEHKN) U IPUHUMATh He 0ojiee 3HaUeHUi, onpenensieMblX:

npu < 0,5 — o 1. 7.14* HacTOSIINX HOPM;

npu > 1 —no gopmyne

hy _ 435 o - 1)E <38 [Z 0
t 0'(2—a+\/a2+4ﬁ2) R,

T
e f = 1,4 (Za -1 )— 30ech T = _h CpelHEe KacaTelbHOE HANpPSKEHHE B PAcCMATPUBAEMOM
o L

CEYCHUN);

npu 0,5 < o < 1 — nuHeltHON uHTepHoIsIIKel MeXIy 3HAU€HUSIMU, BBIUUCIEHHBIMU IIpU ¢ = 0,5 1
a=1.

7.17*. JInsi BHEIEHTPAIBHO-CKATBIX U CKATO-M3TUOAEMBIX DJIEMCHTOB C CEUYCHHUSIMH, OTIUYHBIMU
OT JIByTaBPOBOTO M KOpOOUYATOro (3a MCKIIOYEHHWEM TaBPOBOTO CEUCHHS), YCTAHOBJIICHHBIE B M. 7.16*
3HAYEHHs] OTHOLICHHUH K./t crielyeT yMHOXaTh Ha Koo duuuent 0,75.

7.18*. JIns meHTpalbHO-, BHEIEHTPATbHO-CKATBIX W CXKATO-U3THOAEMBIX JJIEMEHTOB TaBPOBOTO

CeueHHs C YCIOBHOH THOKOCTBIO A oT 0,8 10 4 OTHOIIEHME pPacueTHOH BHICOTHI CTEHKM TaBpa K
TomuuHe npu 1 < by/hy < 2 He TOIKHO NMPEBHIIATL 3HAYEHHUI, ONpesieNseMbIX 110 popmyJie



h, _ b E
"= (0,40+0,077) 140,25 |2-—L |x | = ©1)*
{ ;] \R
¢ y
rae by— IIMPUHA MOJIKK TaBPa;
hes— pacyeTHasl BBICOTA CTEHKH TaBpa.
Ipu 3Hauenusx A < 0,8 wmm A > 4 B popmyne (91)* crneayer npuHUMATh COOTBETCTBEHHO A = 0,8

wm A = 4.
[Ipu 3HayeHUM cevyeHMsl 3JIEMEHTA 110 NpPeJeNbHONH I'MOKOCTH, a TaKKe IPH COOTBETCTBYIOIIEM
00OCHOBaHMM  pacyeToM  HauOonbIIMe  3HAueHMs  h, /t  CHedyeT  yMHOXAarhb  Ha

KO3 puIueHT Rygom /o (tne @, = e uma @,, = @., o= N/A), Ho He Gonee ueM Ha 1,25.

7.19%. B LEHTpalbHO-CKaThIX 3JEMEHTaX IBYTaBPOBOTO CEUCHHUS JUIL CTEHOK, HMMEIOIINX
PAacUeTHYIO BBICOTY /s M YKPETUIEHHBIX IAPHBIM IPOJOIBLHEIM PEOPOM, PACIIOTOKEHHBIM IIOCPEINHE,
3Ha4YeHHE /i,r /t, yCTAaHOBIEHHOE B M. 7.14%, cnefyeT yMHOXaTh Ha KO3(hQUUUEHT [, onpenesnseMblil
npu JSI/(he_,f) < 6 o popmysie

p=1+04 T |1 g1 Ta_|
hy hyt

92)

rae J; — MOMEHT MHEPIINH CeUeHHS MPOAO0IBHOTO pedpa.

[Ipu yxperuieHun CTeHKH BHEIEHTPEHHO-CKAaTOTr0 MIIN CHKAaTO-M3TrH0aeMOoro 3JIeMeHTa MPOAO0IbHBIM
peOpOM KECTKOCTH ¢ MOMEHTOM WHEpIUH Jy; > 6he,t3, PACIIOIOKEHHBIM TTOCPEANHE CTCHKH, Hanboee
HarpY’)KCHHYI0O YacTh CTEHKH MeEXIy TIOSCOM M OCBI0 pedpa clemyeT paccMaTpUBaTh Kak
CaMOCTOATENIFHYIO IUTACTHHKY ¥ MPOBEPSITH COTIIACHO TpeOoBaHMM I1. 7.14*, u 7.16%*.

[Tpu pacnosnoxxeHnn pedpa ¢ OAHOW CTOPOHBI CTEHKH €0 MOMEHT MHEPIHU JIOJDKEH BBIYHCIISATHCS
OTHOCHTEIIEHO OCH, COBMEIIICHHOW C ONIKAWIIEeH IPaHbI0 CTCHKH.

[IpomonbHEIE pedpa KECTKOCTH CIIEAYeT BKIFOYATh B pacUCTHBIC CEUCHHUS DIIEMEHTOB.

B ciyuae BBINOJHEHHs NPOAOJNLHOrO pebpa B BUie roppa CTEHKU IIPU BBIYHUCIEHHH /o CIELYET
YUUTBHIBATh Pa3BEpHYTYIO JUIMHY rodpa.

MuHHMATBHBIE Pa3Mephl BBICTYIAIONICH YaCTH MPOJOIBHBIX pedep KECTKOCTH CIICAYET IPHHUMATH
COTJIaCHO TPeOOBaHUAM II. 7.10 HACTOAIINX HOPM.

7.20*. B cimydasx, Koraa (pakTHIecKOe 3HAYE€HHUE /i,/! IPEBBIIIAET 3HAYEHNE, ONPEAETIAEMOE TI0 1.
7.14*% (s HEeHTPaTbHO-CXKATHIX 3JEMEHTOB He Oojiee ueM B JBa pasa), B pacyeTHbIX (QopMyiax 3a
3Ha4YCHUE A ClIeAyeT MPUHUMATh 3HAYCHUE A,,,, BRIYUCICHHOE C BRICOTOU CTEHKH /1,4 (B KOpOOUATOM
CEUCHUH ONPEACTSIOTC Moy U Mgy AN TUIACTHHOK, OOPa3yMOIIMX CEUYEHHE W PACHOJIONKCHHBIX
COOTBETCTBEHHO MapauIeIbHO U MEPIEHANKYISIPHO IUNIOCKOCTH H3rHba):

JJIs ABYTaBPOBOTO U MIBETIEPHOTO CeUeHUS A oy = A — (hor— hyea)t;

JUTSE KOPOOYATOTO CCUCHUS:

NPH LUEHTPATBEHOM CHATUM Ayeg= A — 2(hep— hrea)t — 2(hep — Brea))t;

NPY BHELIEHTPEHHOM CHKATHU U CKATHH C U3TUOOM Aoy = A — 2(her—hyeq)t.

3HAYCHUSA /1,0q CTCITYET OMPEACIIATE:

JUTS IEHTPAJIbHO-CHKATHIX JIEMEHTOB IIBEJUICPHOTO CEYCHUS 110 (hopMyIIe

Byeg = JEJR, . (92,)

rac iuw — yCJIOBHas T'HOKOCTh CTEHKH HIBCJIJICPHOTO CCUCHUS, IDPUHUMAEMasI 110 TabI1. 27*,

JUTSL [IEHTPAJIbHO-CHKATBIX 3JIEMEHTOB JBYTAaBPOBOTO U KOPOOUATOro ceueHuit mo popmyiie

by =t | 21, —w| [ £ (92,6)
% R,

rie Ay, — yCJIOBHas r'MOKOCTh CTEHKH COOTBETCTBYIOLIETO CEYEHMs, NpUHMMaeMas mo tabdm. 27*
pu m = 0;



_ h R
ef y
lw =— F— YCIIOBHAasE THOKOCTh CTCHKH, TIPH BEIYUCICHUH /M,y TPUHAMAaEMas
t
h, |R
Y efl y
paBHOI/I/1W1 =——.—;
t, \ E

k — koo duuMenT, NPUHUMaeMblii paBHBIM /IS ABYTaBpoBoro cedenns k= 1,2+ 0,154 (mpu A >

3,5 cnepyeT npUHUMATD A= 3,5) u s kopobuaToro ceueHus k = 2,9 + 0,2 . 0,7 IW (mpu Iw >273

ciesyer npuHuMath A= 2,3); 31ech A — yclOBHAs THOKOCTb 3JIEMEHTa, IPUHSTas 10 TabiL. 27%;
JUIS  BHELIEHTPEHHO-CXKATBIX M CKATO-M3TM0aeMbIX dJieMeHTOB 1o dopmysie (92,0), rme
3HaueHue J,, cieyeT BBIMUCIATH 110 Tabn. 27*, a 3nauenue knpu A =1 1.

VYka3aHHbIE U3MEHEHHsI PACUETHON BBICOTHI CTEHKH CJIelyeT NPUHUMATh TOJBKO VIS OIpe/IesICHHs
romaau ceueHnst A npu pacuerax 1o Gopmynam (7), (51), (61) n(62) Hacrosimx HOpM.

7.21*. CTeHKH CIUIOUIHBIX KOJOHH IIpH hef / t>23.E / Ry CleNyeT YKDEIUIATh IMOIEPEYHBIMU

pedpamu KECTKOCTH, PACHONIOKEHHBIMH Ha PacCTOSHUH (2,5-3) h, OOHO OT APYroro; Ha KakIOM
OTIIPABOYHOM 3JICMEHTE JIOJDKHO OBITh HE MEHEE ABYX pedep.

MuHHMaTBHBIC Pa3Mephl BEICTYITAIONICH YaCTH TIOMEPEYHBIX pedep KECTKOCTH CIICAYET IPHHUMATh
COTJIaCHO TpeOOBaHMAM II. 7.10 HACTOAIINX HOPM.

MMOSACHBIE JIMCTBI (IIOJIKHW) HEHTPAJIBHO-, BHEHEHTPEHHO-C/KATBIX,
CKATO-U3I'NBAEMBbBIX U U3I'NBAEMbBIX 9JIEMEHTOB

7.22*. PacyeTHyI0 IIMPUHY CBeca MOSCHBIX JHCTOB (IOJIOK) b, CleayeT NMPUHMMATh PaBHON
PacCTOSIHMIO: B CBapHBIX JIEMEHTaX — OT TPAaHH CTEHKH (IIPY OAHOCTOPOHHUX IIBaX OT TPAHH CTEHKH
CO CTOpOHBI IBa) O Kpas TOSICHOTO JucTa (MOJKH); B MPOKATHBIX Mpoduisx — OT Hadvaia
BHYTPEHHET'0 3aKpYTJICHUS J10 Kpasi OJIKK; B THYThIX Ipodmiisix (puc. 11) — oT Kpast BBIKPY>KKH CTEHKH
JI0 Kpast TIOSICHOTO JINCTA (TIOJIKH).

7.23*. B meHTpanbHO-, BHEIEHTPEHHO-CKATHIX M CXKATO-M3THO0AEMBIX 3JEMEHTaX C YCIOBHOU

rubkocTeio A oT 0,8 0 4 OTHONIGHHWE PAcUeTHOH IIMPHUHBI CBECa MOSCHOTO JUCTa (TOJKH) by K
TOJIIIMHE I CICIyeT MPUHUMATE HEe 00Jiee 3HAUCHHH, ONpeIeNIIeMbIX 10 popMmynaM Tadm. 29%,

Tabuuma 29*

XapaKTepucTHKA MOJIKH (MTOSCHOTO JINCTA) U CEUCHHUS b

e
OJICMCHTa HauGomnbliue oTHOIIEHHS

Heoxalimnennas nByTaBpa u TaBpa b

T = (0,36 +0,101)

=[]

T = (0,43 +0,08%)

IOJIKa HiBeJuIepa

OkaiimiieHHas peOpoM JIByTaBpa M TaBpa b. _[E
T = (0,54+0,151) |—

t R y

HeoxaiimiieHHass paBHOMOJOYHBIX YTOJKOB M THYTBIX b _[E
npoduiieii (3a HCKITIOYEHHEM IIBEJIEPa) d — (0,40+0,072.) |—
t Ry

OxaiimiieHHass peOpoM PpaBHOIIOJIOYHBIX YTOJIKOB H b _|E
THYTBIX ITpoduien g = (0,50+0,182.) |—
t Ry

HeoxkaiimiieHHast 00Jiblasi HEPABHOIOIOYHOIO yroJKa b (E
Ry




OxaiimMnenHas pe6poM U yCHJIEHHAs MIIaHKAMH THYTBIX b _[E
npodueit g = (0,85+0,192) R_
t

y

Ipu 3nauennsx A < 0,8 wm A > 4 B hopmynax Tabi1. 29* cienyeT NPUHUMATHL COOTBETCTBEHHO A

=0,8wm i =4.
7.24. B u3rubaeMpIX >JE€MEHTaX OTHOLIEHUE LIMPHHBI CBECA CKATOIO MOsca b K TONIIUHE i
CllelyeT MPUHUMATh He 0oJiee 3HAUCHHH, onpeesiieMbIX mo Tab. 30.

Tab6muia 30
HawnGombImve 3HaYEHUS
Pacuer usrn6aempix XapaKTepucTHKa cBeca bgf_
3JIEMEHTOB OTHOIIICHHS ——
B npenenax ynpyrux HeoxaiimieHHbIH b E
neopmaruii g = 05 |—
t R
y
OxkaiimiieHHBIH pebpoM . E
=075 |—
t R,
C y4eToM pa3BUTHUS HeokaitMneHHBIH be/t =0,11hylt,,
ITACTHYECKHX aedopmartuii’ HO He OoJee
0,5,/E/R,
OxkaiiMIIEHHBIH peOpoM be/t =0,16h/t,,
HO He 6oiee
0,75,[E/R,

'Tpw hyft, <2,7,E / Ry HanOoJIbIIee 3HAUYEHNE OTHOLIEHUS b,//t ClIETyeT IPUHAMATE!

U1l HeoKaliMuieHHOTO cBeca by/t = 0,3 [ E / R, ;
U1 OKaiiMIIeHHOTO peGpoM cBeca b/t = 0,45 [ E / R, ,

O06o3HaueHus1, npuHATHIE B Tabmmie 30:
her— pacueTHast BBICOTa OAITKH;
t,, — TOJIIIMHA CTCHKH OaJKu.

7.25. BeicoTa oKalMIAOIEro pedpa MOJIKH d., U3MEPAEMas OT €e OCH, JIOJKHA ObITh HE MeHee
0,3, B D1IEMEHTAX, HE YCUIIEHHBIX TIaHKamMu (puc. 11) u 0,2b,— B 3€MeHTaX, yCUIEHHBIX IIaHKaMU,

TIpH 5TOM TONIIMHA pebpa 0KHA GBITh He MeHee 2.,/ R, / E.

7.26*. B UeHTpaNbHO-CKATBIX 3JIEMEHTaxXx KOopoO4aToro cedeHWs HauOOoJIbIlIee OTHOIICHHE
pacyeTHOM HIMPHMHBI MOsica K TONIMHE b/t cleayeT NpuMHMMaTh O Tabn. 27* Kak JIsi CTEHOK
KOpPOOYaTOro CEYCHUS.

Bo BHELEHTpPEHHO-CXKATBIX M CIKATO-U3rMOAaEMbIX 3JIEMEHTaX KOpoO4aToro ceueHws HauboJbliee
OTHOUIEHUE b/t crieyeT NPUHUMATS!

pu m < 0,3 — Kak /U1 HEHTPaATbHO-CKATHIX DJIEMEHTOB;

mpim>1,0uAd <2+0,04mb./t=\R, [E ;

mpum > 1,0 I/II >2+0,04m

by [t =(0,4+0,30)(1-0,01m) R£ .

y




IIpy 3HAYEHHMAX OTHOCUTENBHOIo 3KcleHTpucutera 0,3 < m < 1 HaubonblMe OTHOMIEHUS b/t
CIIelyeT ONpENeINATh JIMHEHHOH MHTEPNONANUeH MEXIy 3HAUSHHAMH b, /¢, BBIYMCICHHBIMH TIDH M =
03um=1.

7.27*. Tlpu Ha3HAYEHUM CCUCHHH IICHTPAJIbHO-, BHELICHTPEHHO-CIKATBHIX M CHKATO-U3rHMOaCMbIX
3JIEMEHTOB TI0 MPEeIFHON THOKOCTH, a U3rHOACMBIX IIEMEHTOB — IO MIPEACIBFHBIM MPOTHOaM, a TaKKe
[P COOTBETCTBYIOIIEM OOOCHOBAaHHWU PACUYETOM HAWUOOIBIINE 3HAYCHHS OTHOILICHUS pPACUYETHOU

LIMPHHBI CBECA K TOJIUHE b,y/f CIIELyeT yMHOXKATh Ha Koo duuueHt , | R - /0 , HO He GoJlee YeM Ha

1,25.

3n1ech cienyeT NpUHUMATh:

JUIS IIEHTPaJbHO-, BHELIEHTPEHHO-CKATHIX M CXKaTO-M3TUOAEMBIX JJIEMEHTOB: (), — MEHBIIEE M3
3HAYEHUH @, Pe, Pexy, C, UCTIOIB30BAHHOE NPH NIPOBEPKE YCTOMUMBOCTH dIIEMEHTA; O = N/4;

IUIS W3THOAEMBIX JIIEMEHTOB: @, = l; o — Oonpimee W3 ABYX 3HAUYCHUA O = M WA
Wo,
M M
o= J—x y* Jy X.
X X

8. PACUET JIMCTOBBIX KOHCTPYKIIMI
PACYET HA TIPOYHOCTH

8.1. Pacuer Ha NPOYHOCTH JIMCTOBBIX KOHCTPYKIMH (000JOYEK BpAILEHHMs), HAXOISIIMXCS B
6€3MOMEHTHOM HAIPSHKEHHOM COCTOSIHHUH, CIEAYeT BBIIOIHATH 10 (hopMyIie

\/af—0x0y+oj+3rjy <Ry, (93)

TJIE Oy U O, — HOPMAJIbHbIE HAIPSKEHUS 110 JBYM B3aMMHO NEPIEHIUKYIISPHBIM HAIPABICHHUM;
Y% — KOA(hQUIUEHT yCIOBHH pabOThl KOHCTPYKLHWH, Ha3HA4aeMblii B COOTBETCTBUH C
tpeboBanusimu CHull o npoexkTupoBaHHIO COOPYKEHUI IIPOMBILIIEHHBIX TIPEIIPUITHI.
ITpn sTOM aOCONIOTHBIE 3HAYEHHs TJIABHBIX HANpPsDKEHWH JOJDKHBI OBITH He OoJiee 3HAYEHHH
PAacCUYETHBIX COIPOTHUBIIEHUH, YMHOKEHHBIX HA .
8.2. HampsbkeHusi B 0€3MOMEHTHBIX TOHKOCTEHHBIX 000JI0UKax BpauieHus (puc. 17), Haxoasmumxcs
IO/ JaBJICHUEM JKUAKOCTH, I'a3a WM CHIITy4Yero MaTepraia, CiaeyeT OoNpeessTh 1o GpopMyiam:

o o
-1 4L 22 _ i : (94)
r, r, t

F

O, =——— 95
" 2nrtcosp ©)

IJ€ 0] U 0y — COOTBETCTBEHHO MEPUANOHAIBEHOE U KOJIBIIEBOE HANIPSHKEHHUS;
7| M ¥, — paAnyChl KPUBU3HBI B IJIaBHBIX HAIPABIICHUSAX CPEANHHON NOBEPXHOCTH 00OJIOUKH;
P — pacueTHOE JaBJeHHEe HA eAUHMILY IOBEPXHOCTH 000JI0UKHY;
¢ — TOJIIIMHA 000JIOUKH;
F' — mpoekuys Ha ocb z—z OOOJIOYKH IOJIHOTO pacyeTa AaBIICHHUs, JeHCTBYIOIIETO Ha 4acTb
obonouku abc (puc. 17);
r ¥ [f— pamuyc U yToll, IIoKa3aHHbIe Ha puc. 17.

o1 z . Ol z
f AN
r
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z P
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Puc. 17. Cxema 000109KH BpaIIeHIs Puc. 18. Cxema KOHHYECKOH 000JIOYKH BPAIICHHS

8.3. HampspkeHuss B 3aMKHYTBIX O€3MOMEHTHBIX TOHKOCTEHHBIX OO0OJIOUKaxX BpalleHHs,
HaXOJSIIUXCS 1I0J] BHYTPEHHUM PaBHOMEPHBIM JIAaBJICHHEM, CIEAYET ONPEACIATh 10 (hopMyiam:
JUISL TAIHHAPUYIECKUX 000I0UeK

r r
Ulzp—nazzp—; (96)
2t t
JUTs chepUIECKHX 000I0UeK
4
o,=0,= p—; 97)
2t
IUISI KOHHYECKHUX 000I0YEK
pr pr

O, =—muo, = , (98)
! 2tcosf : tcosf

IJIe p — pacYeTHOE BHYTPEHHEE JaBJICHHE HA SIMHUIY TIOBEPXHOCTH 000JI0YKH;
7 — pagnyc CpeOMHHONM MOBEPXHOCTH 000104KH (pHC. 18);
[ — yroi Mexay o0pa3yroleii KOHyca U ero ockro z—z (puc. 18).
8.4. B MecTax u3MeHeHus pOpMbI HITH TOJIIHHBI 000J04EK, a TAK)KE H3MEHEHHUS HArPY3KU JOJKHBI
OBITh YUTEHBI MECTHBIE HANpsDKEHUs (KpaeBoit 3P Qekr).

PACYET HA YCTOMYHUBOCTD

8.5. Pacuer Ha ycTOWYMBOCTH 3aMKHYTBHIX KPYTOBBIX LMJIMHIPUYECKHX OOOJIOYEK BpaIlCHUS,
PaBHOMEPHO CXKATHIX MApALIEITFHO 00Pa3yIOIUM, CIEIyEeT BBIOIHATE 10 Gopmyrte

o1 £ Y041, (99)
rJie 0] — PaCUETHOE HANPsDKEHUE B 000JI0UKE;

0.1 — KDUTUYECKOE HANPSDKEHHE, PABHOE MEHBIIEMY M3 3HaYeHUH WR, W cEt/r (3mech r — paguyc
CPEeIMHHON MOBEPXHOCTH 00O0JIOUYKH; ¢ — TONIIMHA OOOJIOUKH).

3nauyenus ko3 dunuentor ynpu 0 < r/t < 300 cnemyer onpenesaTs mo GopMyIie

R, \r
w =097 - 0,00025+0,95?y ? (100)

3HavyeHns K03(pPUINEHTOB ¢ ciIeayeT OonpeaensaTs mo Tadm. 31.

Tabimma 31
r/t 100 200 300 400 600 800 1000 1500 2500
c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B cioyuae BHCIIEHTPEHHOTO CXKATHUs MAapaUICIbHO OOpPa3yIONIMM WM YHUCTOrO H3ruda B
JUaMETPaTbHON IUIOCKOCTH TMpPU KacaTelIbHBIX HANPSHKCHUSX B MECTE€ HAWOOJBIIEr0 MOMCHTA, HE
npeBbimaroniux 3Hadennii 0,07F (t/r)”, HaTpsOKCHUE O, IOJDKHO OBITh yBemmueHo B (1,1 — 0,1

o%/o1) pa3 rHe O — HauMeHblee HanpspDKeHWe (PacTATMBAIOIIME HAINPSHKCHUS CUUTAThH
OTPUIIATENEHBIMU).

8.6. B Tpybax, pacCUMTBIBa€MBIX KaK C)KaThle WM CXKATO-M3THOAaeMbIe CTEP)KHH, NPU YCIOBHOU

rudkoctu 4 = A Ry / E > 0,65 nomxno 65ITh BEIMOITHEHO yCIIOBHE

rft<3,14,/E/R, . (101)



Takue TpyObI cleqyeT pacCUMTHIBATh Ha YCTOWYMBOCTH B COOTBETCTBUM C TpeOOBaHMSIMHU pasi. 5
HACTOSIIMX HOPM HE3aBHCHMO OT pacdeTa Ha yCTOWYHMBOCTh CTEHOK. Pacuer Ha ycTOWYHMBOCTH CTEHOK
OECIIOBHBIX WIIM 3JIEKTPOCBAPHBIX TPYO He TpeOyercs, eciy 3HaueHHe 1/t He MPEBbIIIAET MOJIOBHHBI
3HAaYCHUH, onpeesieMbix mo Gopmyie (101).

8.7. Lnnuuapudeckas maHed b, ONEPTas MO IBYM OOpa3yrIIUM M JBYM JyraM HaIpaBIISIONICH,
PaBHOMEPHO CKaTasi BAOJb 00pa3yIOMKX, Ipu b*/(rt) < 20 (rme b — MMpHHA [AHENH, U3MEPCHHAS IO
JIyre HaIpaBJIsionieil) 1oKHa ObITh paccUMTaHa Ha YCTOMYMBOCTD Kak IUIACTHHKA 10 (hopMyJiam:

NpH pacyeTHOM HamnpsikeHun o< 0,8R,

b <19 £ ; (102)
t o
IPH PaCYETHOM HANPSKEHUU O = R,
b R
—< 37/ 1+500—. (103)
t E

ITpu 0,8R, < o< R, HanbonpIuee OTHOIEHHE b/t CIIEMYET ONPENEINATh IMHEHHON HHTEPIOIAIHEH.

Ecmu b*/(rf) > 20, maHen» cieiyeT PacCUMTBIBATH HA YCTOHYMBOCTH KaK OBOJNOYKY COITIACHO
TpeOoBaHUAM TI. 8.5.

8.8*. PacueTr Ha yCTOMYMBOCTh 3aMKHYTOW KPYrOBOH IMITMHIPHYECKONH OOOJOYKM BPAIICHUS NPHU
JICWCTBUN BHEIHETO PABHOMEPHOIO JaBJICHUS p, HOPMAJIBHOIO K OOKOBOW MOBEPXHOCTH, CIEIyeT
BBITIOJHATS 110 (hopMyIie

03 < %0en2 (104)

re o, = pr/t — pacdeTHOE KOJBIIEBOE HANIPSHKEHHE B 000JIO0UKE;
0.2 — KPUTHYECKOE HAIpsHKEHUE, olpeaensemMoe 1o Gopmyiam:
mpu 0,5 <//r <10

O = 0,55E(r/1)(tlr)*; (105)
npu I/r > 20
Oun = 0,17E(tlr); (106)

npu 10 < I/r < 20 HanpspKeHue o, CIeIyeT ONpeessTh JIMHEHHON HHTEPIIOJSIUeH.

3neck [ MHA TWTHHAPUIECKON 000JIOUKH.

Ta xe 000y04Ka, HO yKpeEIJICHHas KOJbLEBBIMH peOpaMu, pacroJIOKEHHBIMH C Iarom s > 0,57
MEXAy OCSMH, JOJDKHa OBITH paccyMTaHa Ha ycroWuuBocTh 1o ¢opmynam (104) — (106) c
MIOJICTAHOBKOW B HUX 3HAYECHUS S BMECTO /.

B 3TOM ciydae IOMKHO OBITH yJOBJIETBOPEHO YCIOBHE YCTOWYMBOCTH peOpa B CBOEH MIOCKOCTH
KaK C)KaTOTO CTEPXKHs COTNAcHO TpeOoBaHMAM 1. 5.3 mpu N = prs U pacueTHOH JUIMHE CTEPKHSA [ =

1,87, npu 5TOM B ceueHue pebpa cielyeT BKIIOYATh y4acTKH 000mouky mmpuHoi (), 65t4/E/Ry c

KaKI0H CTOPOHBI OT OCH pebpa, a ycloBHAas TMOKOCTbH cTepxkHis A = A Ry / E ne nomxna

MpeBBIIaTh 6,5.

[Tpu ogHOCTOPOHHEM pedpe KECTKOCTH €ro MOMEHT MHEPLUH CIIEIYET BBIYUCISATh OTHOCHTEIBHO
OCH, COBITA/IAIONIEH ¢ OnmKaiIeil MOBEPXHOCTHIO 000JIOUKH.

8.9. Pacyer Ha YCTOWYHMBOCTh 3aMKHYTOH KPYTOBOW HMJIMHAPHUYECKON OOONOYKH BpalleHUS,
MOJIBEP)KEHHON OJHOBPEMEHHOMY JAEHCTBHIO HArpy30K, yKa3aHHBIX B mm. 8.5 m 8.8% cruemyer
BBIMOJIHATE 110 (hOpPMYyJIe

0,

o
+ —2<y_, (107)

o o

crl cr2

TJIe O, JOJDKHO OBITH BBIUMCIICHO COTJIACHO TpeOoBaHUsM 1. 8.5, a 0., — COrIacHO TpeOOBaHUSAM
m. 8.8%.

8.10. Pacuer Ha ycTOMYMBOCTh KOHHYECKOW OOOJIOUKH BpAIICHUS C yIIIoM KOHycHOcTH [ < 60°,

ckaToit cunoi N BIosib ocu (puc. 19) crieayer BBIIONHATH 1O GopMyJie



N<y.N,, (108)
rae N, — KpUTHIECKas ChIia, ornpeessieMas o hopmyiie
N, = 6,28F,t0,1c08° 3, (109)
371€Ch ¢ — TOJIIHUHA 000J0YKH;

O.;1 — 3HaUECHHUE HAINPSDHKCHUsI, BBIYMCIEHHOE COTTIACHO TpeOOBaHMSM II. 8.5 ¢ 3aMEeHOH paamyca r
PagIycoM 7, PAaBHBIM

09 , + 0,1r
r, o= . (110)
cos f
N
r'
! p
h
2 A
N

Puc. 19. Cxema KOHHYECKOU 00OJIOYKHU BpAICHHS IO JCHCTBHEM
MIPOJIOJBHOTO YCUIIHSI CYKATHS

8.11. Pacuer Ha yCTOWMYMBOCTHP KOHHYECKOH OOOJOYKH BpAIICHHS MNpPU ACUCTBUH BHEIIHETO
PaBHOMEPHOTO JABJICHHS p, HOPMAIBHOTO K OOKOBOI MOBEPXHOCTH, CJIEAYET BBIIOJIHATH IO OpMyIe

03 < ¥.0u2, (111)

3[IECh O3 = pr,, /t — PaCUETHOE KOJIbIIEBOE HAIIPSHKEHUE B 000JIOUKE;
0.2 — KDUTHYECKOE HaIlpsDKEHUe, onpenesnseMoe o Gpopmyie

Oc2 = 0555E(rm /h)(t/rn1)3/2: (1 12)

rzie i — BbICOTa KOHUUECKOI 000JI04YKH (MEXly OCHOBAaHHSIMH);

r'm — paanyc, onpenensemsiii o gpopmyie (110).

8.12. Pacuer Ha yCTOHYMBOCTh KOHHYECKOW OOONOYKH BpAlICHUSA, TMOABEPKEHHOU
OJTHOBPEMEHHOMY JCHCTBHUIO HArpy30K, yka3aHHbIX B mil. 8.10 u 8.11 cienyer BoinodHATh 1o hopmyie

— <y, (113)

rie 3HaueHus N, U O, CIIEAYET BBIYUCIATH 0 popmyiam (109) u (112).

8.13. PacueT Ha yCTOHYMBOCTB TTOJHOH Cheprudeckoil 000I09KH (WK ee cerMeHTa) mpH 7/t < 750 u
JEWCTBUM BHEIIHETO PAaBHOMEPHOTO JaBJICHHS p, HOPMAJIBHOTO K €€ MOBEPXHOCTH, CIEIyeT
BBIMOJIHATH 110 (POpMYyJIe

o< ¥.0y, (114)

rae o= pr/2t — pacueTHOE HalpsHKEHUE,
o.» = 0,1 Et/r — xpuTHUECcKOE HANpsHKEHHE, IPUHIMaeMoe He Goree R);
¥ — pagyc CpeIMHHOM NOBEPXHOCTH CHEPHI.



OCHOBHBIE TPEBOBAHUA K PACYUETY METAJIVIMYECKUX
MEMBPAHHBIX KOHCTPYKIIUI

8.14. Ilpm pacuere MeMOpaHHBIX KOHCTPYKLMH OIMpaHWE KPOMOK MEMOpaHbl Ha YHpyTrHe
3JIEMEHTHl KOHTYpa CJIEAYET CUMTATh IAPHUPHBIM IO JWHUM ONUPAHHUA W CIIOCOOHBIM II€pEaaBaTh
CZIBUT Ha 3JIEMEHTHI KOHTYpa.

8.15. Pacyer MeMOpaHHBIX KOHCTPYKIIMIA JOJDKCH MPOU3BOIUTHCS HA OCHOBE COBMECTHOU PadOThI
MeMOpaHbl M 3JIEMEHTOB KOHTYypa C y4eTOM HX J1e(OPMHUPOBAHHOIO COCTOSHHS M T€OMETPUYECKON
HEITMHEHHOCTH MeMOpaHBbI.

8.16. HopmasibHBIE W KacaTelbHBbIE HAIMPsDKEHUs, pacHpelesieHHble 10 KpoMKaM MeMOpaHbI,
CJIe/lyeT CUMTAaTh YPaBHOBEICHHBIMH C)KaTHEM W M3rHMOOM OIOPHOTO KOHTypa B TaHTEHIHAJIbHOW
IJIOCKOCTH.

ITpu pacuere ONOPHBIX HIIEMEHTOB KOHTYPa MEMOPAaHHBIX KOHCTPYKILIUH CIIEyeT YIUTHIBATS:

M3rud B TAHT€HIIMAIBHOH MIIOCKOCTH;

0CEBOE CXKaTHe B 3JIEMEHTaX KOHTYpa;

C)KaTHe, BBHI3BIBAEMOE KacaTeJIbHBIMH HANpPsDKCHUSMH 10 JIMHUM KOHTakTa MeMOpaHbl c
3JIEMEHTaMHU KOHTYPa;

M3rubd B BEPTUKAIBHON IIOCKOCTH.

8.17. Ilpy npHUKperyieHnd MeMOpaHbl C OKCLUEHTPUCHTETOM OTHOCHTENIBLHO LEHTpa TSHKECTH
CEUCHUS IEMEHTOB KOHTypa KpoMme (akTOpoB, yKa3aHHBIX B 1. 8.16, npu pacyere KOHTYpPOB CIEAyeT
YUUTHIBATH KPyUCHHE.

8.18. IIpu ompeneneHnn HAMPSDKEHUHA B [EHTPE KPYTIIBIX B IJIAHE IIOCKUX MEMOpPaH OIyCKaeTcs
NPUHUMATh, YTO ONOPHBINH KOHTYP SIBJISIETCSL HEe(hOPMHUPYEMBIM.

8.19. [lna omnpeneneHus HANpsHKEHUH B LIEHTPE 3JUIMNTHYECKOH MeMOpaHbI, 3aKpeIUIeHHOW Ha
nepopMEpyeMOM KOHTYpE, AONMyCKaeTcs MPUMEHSATh TpeOoBaHUS 1. 8.18 mpu yCIOBHH 3aMEHBI
3Ha4YEHMs pajinyca 3HaAUYCHUEM OOJIbILICH IIIaBHOM MOIyOCH 3JUIHICa (OTHOIIEHHE OOJBINEH MOIyocH K
MeHbIIIEH TOJHKHO OBITh HE Ooee 1,2).

9. PACUET DJIEMEHTOB CTAJIbHBIX KOHCTPYKIIAI
HA BBIHOCJIMBOCTb

9.1. CranpHble KOHCTPYKIIMH W HMX 3JIEMEHTHI (IIOJKPaHOBBIE Oaynku, Oanku pabovmx IJIOIIAJIOK,
9JIEMEHTBl KOHCTPYKLUH OYHKEPHBIX M pa3rpy304yHbIX dCTaKajl, KOHCTPYKIHMH MO IBUraTelId U Jp.),
HEMOCPEICTBEHHO BOCIPHUHHUMAIOIIIE MHOTOKPAaTHO AEHCTBYIOLIHE ITOJBIKHBIC, BUOPALMOHHbBIE HIIH
JPYTOrO BHJA HAIPY3KHU C KOJIHYECTBOM LIMKIOB Harpyxenuii 10° u Gosee, KOTOPbIE MOTYT PUBECTH K
SBIICHUIO YCTAJIOCTH, CIEAyeT MPOCKTHPOBATH C MPHUMEHEHHEM TaKWX KOHCTPYKTUBHBIX PEIICHHMH,
KOTOPbIC HE BbI3bIBAIOT 3HAYUTEIILHON KOHICHTpaluunu Hanp;m(eﬂnﬁ, U TPOBCPATH PacCuUCTOM Ha
BBIHOCJIUBOCTbD.

KonndectBo NHKIOB HarpyXeHWi CcileqyeT NPUHUMATh IO TEXHOJIOTHIESCKAM TpPeOOBAHMSIM
SKCIUTyaTaIum.

KoHCTpyKIIMM BBICOKMX COOPYXKECHHUI THIIA aHTEHH, JBIMOBBIX TPYyO, Madr, OamleH ¥ MOIbEeMHO-
TPaHCIIOPTHBIX COOPY>KEHHWH, NpOBepseMble Ha PE30HAHC OT AEHCTBUS BETpA, CIEAYET INPOBEPSTH
pacueToM Ha BEIHOCIIUBOCTb.

Pacuer KOHCTpyKUMiIi Ha BBIHOCIHMBOCTH CJEIyeT MPOM3BOIUTH Ha JCHCTBHE HArpy3o0K,
yCTaHaBJIMBaeMbIX cornacHo TpedoBanusm CHull o Harpy3kam U BO3A€HCTBUSIM.

9.2*. Pacuer Ha BBIHOCJIMBOCThH CJIEAYET IPOU3BOIUTH 110 popMyIie

Onax < AR, (115)

rae R, — pacyeTHOE COMPOTHUBICHUE YCTAIOCTH, MPHHUMaeMoe 1mo Tabn. 32* B 3aBHCHMOCTH OT
BPEMEHHOI'0 COIPOTHUBIICHHUS CTAJIM U TPYIIII DJIEMEHTOB KOHCTPYKIIMH, IPUBEICHHBIX B Ta0OI. 83%;
a — KOX(P(PHUIHEHT, YIUTHIBAIOIINN KOJMYECTBO IIMKIIOB HATPYKEHUH 7 U BBIYHCIISICMBIIA:
npu 1 < 3,9-10° o dpopmymam:
JUIsl TPy 3JIEMEHTOB 1 1 2
2
n n
0° =05 0°

o =0,064 +1,75; (116)

JUI TPYII 3JIEMEHTOB 3-8



2
n n
a=0,07 ~0,64 +2,2; 17
[106} [106} i

npu n>3,9-10° @ =0,77;

7, — K03 duimeHT, onpeaenseMbiii mo Tadn. 33 B 3aBUCUMOCTH OT BH/Ia HAMIPSHKEHHOTO COCTOSIHUS
U K03(h(DUIHCHTA ACUMMETPUH HANPSIKCHUH O = Opuin/ Oppaxs 30€Ch Opin U Oppgx — COOTBETCTBEHHO
HauOOoJIbIIIee U HAaMMEHbIIIEE M0 aDCOMIOTHOMY 3HAYEHUIO HAMPSDKEHUS! B PACCUUTHIBAEMOM JJIEMEHTE,
BBIYHCIICHHBIC 110 CEUSHUIO HETTO 0e3 yuera Kod(hPHUIMeHTa AMHAMUYHOCTH U KOI(GOHUIUEHTOB @, @,
@p. TIpu pa3HO3HAYHBIX HAMPSDKEHUAX KOI(DOUIMEHT aCHMMETPHU HAMPSDKEHUI CleIyeT MPUHUMATH
€O 3HaKoOM "MuHYC".

Tabnuna 32*
3HaueHus Ry Ipu BPEMEHHOM COTPOTHUBIICHUU CTAIIK PA3PhIBY
I'pynma R, MITa (krc/cm’
anemeHToB | 10 420 (4300) | cB. 420 (4300) | cB. 440 (4500) | cB. 520 (5300) | cB. 580 (5900)
70 440 (4500) | 1o 520 (5300) | o 580 (5900) | no 635 (6500)
1 120 (1220) 128 (1300) 132 (1350) 136 (1390) 145 (1480)
2 100 (1020) 106 (1080) 108 (1100) 110 (1120) 116 (1180)
3 Just Bcex mapok cranu 90 (920)
4 Jis Bcex mapok cramu 75 (765)
5 s Bcex mapok cramu 60 (610)
6 Jis Bcex mapok cranu 45 (460)
7 Just Bcex mapok cranu 36 (370)
8 JLis Bcex mapok cramm 27 (275)
Tabmmma 33
Omax Koaddrmument accumerpun DOopMyIBI T BEIYUCICHHS
HaNpsHKEHUH p ko3 dunmenra y,
T
1L5-p
PacTsxenue 0<p<0,8 2,0
|
1,2—p
08<p<l 1,0
V=
I-p
Coxarue —-1<p<l1 2
e
I-p

IIpu pacgerax Ha BRIHOCIHBOCTH 1O ¢opmyre (115) mpoussenerne aR,y, He JODKHO IPEBHIIIATH
R/,

9.3. CrasjbHble KOHCTPYKIMH M UX 3JIEMEHTBI, HEMOCPEICTBEHHO BOCIPHUHUMAIOIINE HATPY3KH C
KOJIMYECTBOM IMKIOB HarpyxeHuil Menee 10°, cieiyeT NpOEKTHPOBAaTh C HNPUMEHEHMEM TAKHX
KOHCTPYKTHBHBIX peU.leHHﬁ, KOTOPBIC HE BbI3bIBAIOT 3HAYUTEIILHOM KOHICHTpalluu HaHpﬂ)I(eHI/II;’l, U B
HEOOXOUMBIX CIyYasiX IPOBEPATH PACUCTOM Ha MAIOIMKIIOBYIO IPOYHOCTE.

10. PACUET 3JIEMEHTOB CTAJIbHBIX KOHCTPYKIIMI
HA MTPOYHOCTbD C YUETOM XPYIIKOI'O PASPYIHIEHUA

L[eHTpaJ'II)HO— N BHCUCHTPECHHO-PACTAHYTBIC 3JIECMCHTBI, a TAKXC 30HbI PACTAXKCHUA M3rudaeMBIX

3JIEMEHTOB KOHCTPYKLUH, BO3BOJUMBIX B KiuMmaTuueckux paionax I, L, 1L, 115, Iy, u 1Is, cnenyer
MIPOBEPATH Ha MMPOYHOCTD C YIETOM COIPOTUBICHUS XPYIIKOMY pa3pyIICHHUIO IO popMyIIe

Onax < PR Yas (118)




TA€ Oy — HauOONBIICe pPACTATHBAIONICE HANPSHKCHAE B PACUYCTHOM CCUCHHH JIICMCHTA,
BBIYUCIICHHOE 110 CEYCHUIO HETTO 0e3 ydeTa K03 (HUITMEHTOB TMHAMUIHOCTH U (p;
f— ko3 dunnenT, npuHUMaeMblii 1o Tadi. 84.
DJIeMEeHTBI, MpPOBEpsieMble HA MNPOYHOCTH C YYETOM XPYIKOrO pPaspylICHHs, CIeAyer
MPOEKTUPOBATh C HPUMEHEHHWEM pELICHHH, MPH KOTOPBIX HE Tpedyercsi YBEeNUYUBATh ILIOIIA/b
CEUCHHUS, YCTAHOBJICHHYIO PACUETOM COIVIACHO TPEOOBAHUSIM pa3. S HACTOSIIUX HOPM.

11. PACYET COEJIMHEHMM CTAJIBHBIX KOHCTPYKIMIA
CBAPHBIE COEJJMHEHMSI

11.1%*. PacueT cBapHBIX CTHIKOBBIX COSIMHEHHI Ha IEHTPAIBFHOE PACTSHKCHUE MM CXKATUE CIIEAYET
MPOU3BOIUTH 1O hopmyiie
N
S Rwyyc >
t

w

(119)

TJI€ ¢ — HAMMEHbIIIAs TOJIINHA COEANHIEMBIX JJIEMEHTOB;

l,, — pacyerHas JJIMHA ILIBa, PaBHAasl MOJHOW €ro JJIMHE, YMEHBIIEHHOW Ha 2f, WM TOJHOW ero
JUIMHE B CIy4ae BbIBOJAA KOHIIOB I1IBA 33 IPEAETbl CThIKA.

ITpu pacdere CBapHBIX CTHIKOBBIX COCIMHEHHH 3JIEMEHTOB KOHCTPYKIMH, PACCUMTAHHBIX COTTIACHO
n. 5.2. B dopmyne (119) Bmecto R, crenyeT MPUHUMATD R,/ .

Pacuer cBapHBIX CTHIKOBBIX COEAWHEHHUH BBINOJHATE HE TpeOyeTcsl MpU NPHUMEHEHUH CBAPOYHBIX
MaTepralioB COTJIACHO MPWJI. 2, TTOJHOM IIPOBApPE COEANHIEMBIX 3JIEMEHTOB M (DU3NUECKOM KOHTPOIIE
Ka4ecTBa PACTAHYTHIX IIBOB.

11.2*. CapHble COEMHEHUs C YIJIOBBIMHU LIBaMH NPH ACHCTBUH MPOJOJIBHOM M MONEPEUHON CHII
CJI/IyeT pacCUHMTHIBATh Ha cpe3 (YCIOBHBII) 10 1BYyM cedeHusM (puc. 20):

2

1

Y

Puc. 20. Cxema pacueTHBIX CEYEHHUH CBApPHOT'O COCIUHEHUS C YTJIOBBIM IIIBOM
1 — ceueHue 1Mo MeTa/LLy 1IBA; 2 — CEYEHUE 10 METALTY I'PAHMIIbI CIIABICHHS

0 MeTaJuTy mBa (ceueHue /)

N/(/Bfk/‘lw) < wawa}/c; (120)
0 METAJUTy TPAHUIIBI CILIABIICHHS (ceueHue 2)
N/(ﬂz k_f’lW) < RWZ Yvz Ve (121)

rae [,— pacueTHas AJWHA [IBa, IPUHAMAaeMasi MEHBIIE ero MOHOH UIMHBL Ha 10 MM;

fru B.— k03bPUINEHTHI, TPUHUMAEMbIE IPH CBApKEe AJIEMEHTOB U3 CTAIU: C MPEJETIOM TEKy4eCcTH
710 530 MITa (5400 krc/cm?) — mo Tabm. 34*; ¢ npegenoM TekydecTs cebime 530 MITa (5400 krc/cm?)
HE3aBHCHMO OT BHJIa CBApKH, IIOJIOXKEHH 1IBa U JHaMeTpa cBapouHoil nposonoku fr=0,7u B = 1;

Vs ¥ Yoz — KOIOQUIMEHTBI yCTIOBHI paboTHI 1IBa, paBHBIE 1 BO BCeX Cyyasx, KpOMe KOHCTPYKIHH,
BO3BOJMMBIX B KIMMAaTU4YeCKUX pakonax I, I, I, u Il;, qns xotopeix y,, = 0,85 nng meramna msa ¢
HOPMATHBHBIM CONPOTUBIEHHEM R,,,,, = 410 MIIa (4200 krc/cm”) u 3, = 0,85 — U151 Bcex craneii.

JI71s yTIOBBIX IIBOB, pa3Mephl KOTOPHIX YCTAaHOBJICHBI B COOTBETCTBHHU C PACUETOM, B AIIEMEHTAX M3
CTamy ¢ mperenoM Tekydectu ao 285 MlIla (2900 Kkre/em?) ClleZlyeT MPHUMEHATH SJIEKTPOIBl U
CBapHYIO IPOBOJIOKY COIVIACHO TI. 3.4 HACTOSIIMX HOPM, Ul KOTOPBIX PAacdeTHbIE CONPOTHBIICHHS
cpe3y o MeTaJuly IBa R, JIOMKHBI ObITH OoJiee R,., a IpH Py4HOH cBapKe — He MeHee YeM B 1,1 pasa
MPEBHIIATh PACUETHBIC CONPOTHBICHUS Cpe3y II0 METalUly TPAaHWIBl CIUIAaBICHUS R,,, HO He



NPEBBIIATE 3HAYEHUH R,,. £./[}; B 37IeMEHTaxX U3 CTalM C MpejesoM TeKydecTH ceeie 285 MIla (2900
Krc/cM”) JIOITyCKaeTesl IPUMEHST SJIEKTPO/IBI HIIH CBAPOUHYIO IPOBOJIOKY, JUISl KOTOPBIX BHINONHAETCS
ycnosue R,. <R, < R,. B./5;

[Tpu BEIOOpE 3J1EKTPOIOB MM CBAPOYHON HMPOBOJIOKH CIELYEeT YUUTHIBATH I'PYIIIBI KOHCTPYKLIUH U
KIIMMaTHYeCKUe paiioHBI, YKa3aHHBIC B TaOMI. 55%.

11.3*. Pacuer cBapHBIX COCIMHEHHI C YTJIOBBIMH IIBAMH Ha JCHCTBHE MOMEHTa B IUIOCKOCTH,
MEePHEeHANKYJISIPHON TUIOCKOCTH PACIHOJIOKEHHSI IIBOB, CIEAYET MPOM3BOAMUTH IO JBYM CEUSHHSM MO
¢dopmynam:

10 METaJLTy LIBa

LY Ywr ¥ (122)
= Ny Vwr Ve
W,

MO0 METAJUIy I'paHUIIbI CIIABJICHUSA

—< R, , 123
W wz yWZ yc ( )

z

rae W;— MOMEHT CONPOTHBJIEHHS] PACIETHOIO CEYEHUS 10 METAILTY LIBa;
W. — To ke, 10 MeTaJlly TPaHULbI CILUIABICHHUS.
Pacuer cBapHBIX COEOWHEHWH C YIIOBBIMM WIBAMHM HA JEHCTBHE MOMEHTa B INIOCKOCTH
PacrooKeHHs ITUX IIBOB CJIEAYET IIPOU3BOJUTS 110 JBYM CEYEHHSM 10 GopMyam:
10 METaJuLy 1lIBa

M
—————— X7+ Yy <SRy, (124)
J .+ J
fi i
IO METAJIy I'paHUIIbI CIIABJICHUSA

M 3 3
———— /x4 SR,_V,.7e 125
J.+J, y we Pz Y (125)

rne Jy U Jj — MOMEHTBl MHEPLMH PAacYETHOrO CEYEHHUs 110 METaJuly LIBa OTHOCHTENBHO €ro
TJIaBHBIX OCCH;

Jox u J;, — TO Ke , 110 METaILTy TPAaHULbI CIJIaBJICHNS,

X Uy — KOOpAWHATBI TOYKH IIBA, Han60ﬂee y,uaneHHoﬂ OT HEHTpPaA TAXKCCTU PACYETHOI'O CCUYCHU
IIBOB, OTHOCUTEIJEHO TJIaBHBIX OCEH 9TOT0 CEUeHHSI.

11.4. CBapHbIE CTHIKOBBIE COCAWHECHHS, BBIITOTHEHHBIE 0€3 (PH3MYecKoro KOHTPONIS KadecTBa, MPH
OTHOBPEMEHHOM JECHCTBHU B OJHOM M TOM K€ CEUEHHH HOPMAJbHBIX M KacaTeNbHBIX HaPSKCHUH
cinenyer mposepAth 1o ¢dopmyne (33), B KOTOpoil 3HaueHus o, O,, T, U R, ciemyeT NpUHUMaTh
COOTBETCTBEHHO: Oy = Oyy U O, = Oy, — HOPMAJIGHBIEC HAIPKEHUA B CBAPHOM COEJMHEHMH IO JBYM
B3aUMHO TEPNEHIMKYIAPHbIM HAMpaBICHUAM; Ty, = T,y — KacaTElbHOE HANpSIKEHHE B CBApPHOM
COeMHEHNH; R, = R,,,.

11.5. Tlpu pacuere CBapHBIX COEAWHEHWH C YTIOBBIMH IIBAMH Ha OJHOBPEMEHHOE IEHCTBHE
HpO}IOJ’leOﬁ u nonepequﬂ CHUJI U MOMCHTA JOJI?KHBI 6])ITI) BBIITOJIHEHBI YCJIOBUA

TS Ry¥e U T < Ry Wi Ve (126)

I1e 7 U 7. — HANpPsDKEHHA B PACYETHOM CEYECHHH COOTBETCTBEHHO IIO METAJITy IIBA M IO METAJLLY
TPaHUIBI CILIABICHUS, PABHbIE T€OMETPUUECKHM CyMMaM HalpsDKEHUH, BBI3bIBAEMBIX MPOIOJIBLHON M
nonepel{Hof/i ChuJIaMud U MOMCHTOM.

BonroBbie coeTMHEHUS

11.6. B O0ONTOBBIX COSNWHEHHAX MPU NCHCTBUU MPOMOJBHOW CHIIBI IV, MPOXOAAIIECH depe3 IICHTP
TSOKECTH COCAMHEHUs, paclpeieieHre OSTOH CHibl  MexXay OojJramMu  cielyeT NpPUHHUMATb
paBHOMeprIM.



11.7*. PacuerHoe ycmime N, KOTOPOE MOXET OBITh BOCIPUHATO OIHUM OOJTOM, CIEIyeT
OTIpEIETATh 110 popMynam:

Ha cpe3

Ha CMATHEC

Ha pacTsHKEHHE

Nh :Rbs }/bAns; (127)
Nb:th}/hdZt; (128)
Nb = RbtAbn- (129)

O06o03Ha4enust, npunsareie B hopmynax (127) — (129):

Ris, Rypy Ry
d
A=rd?*4
Abn

2t

g
Vb

— pacyeTHbIE COIPOTHUBIICHUS OOITOBBIX COCITUHCHUI;

— Hapy>KHBIA AUAMETp CTEpKHs O0JITa;

— pacdeTHas IUIOIIA/Ab CEUSHNUS CTePXKHs O0ITa;

— oumanb cedyeHus Oodra HETTo; sl OONTOB C
METpPHYECKOH pe3b0oi 3HaueHue Ay, CliefyeT IPHUHUMATh
mo mipui. 1 k TOCT 22356-77%;

— HauMEHbIIAss CyMMapHas TOJIIMHA  DJIEMEHTOB,
CMHWHACMbIX B OAHOM HallpaBJICHUU;

— YHCJIO PacYETHBIX CPE30B OJIHOTO 00JITa;

— KO3 UIHUEHT ycIOBHH pabOTHl COCOMHEHUS, KOTOPBIHA
clexyeT MpUHUMATh 1o Tadir. 35%.

Tabiuma 35*

XapakrepucTuka Koadpdpumment
COEIUHEHNIA YCIIOBHIA PabOTHI
COCJIHCHUS J,

1. MHOro601TOBOE B pacyerax Ha Cpe3 U CMsTHE

npu Oonrax:
KJlacca TOYHOCTH A 1,0
xinacca To4HOCTH B m C, BBICOKONPOYHBIX C 0,9

HEPEryJINPYEMBIM HATSHKEHUEM

2. OxgHOOONTOBOE M MHOTOOOJITOBOE B pacdere
Ha cmsatHe nipu a = 1,5d u b = 2d B srmemeHTax
KOHCTPYKLMH U3 CTaM ¢ IIpenenoM tekydectu, Mlla

(kre/em?):
1o 285 (2900) 0,8
cB. 285 (2900) mo 380 (3900) 0,75
O06o03HaueHus1, IPUHATHIE B Tabnmie 35%:
a — PpAacCTOSHHE BIOJb YCHJIMS OT Kpas OJJIEMEHTa [0 IICHTpa

OrKalIero OTBepCTus;

b — 1o e, MeX Iy LIEHTpaMu OTBEPCTHII;

d — nmameTtp oTBepCTHs s O0TA.

[pumeuanuns: 1. Koaddunmenrsr, ycraHoBieHHeile B 1mo3. 1 u 2,
ClIelyeT YUUTHIBATh OJJHOBPEMEHHO.

2. Tlpm 3HaYeHHWAX pACCTOSHUA @ HW b, TPOMEKYTOUHBIX MEKIY
yKa3aHHBIMH B 1103. 2 B Tabm. 39, koadduimeHt y, cieayer onpenensiTh
JIMHEHHOU UHTEPIONALUEH.

Jist 0HOOONTOBBIX COEAMHEHWH CJENyeT Y4YUTHIBATh KOI(PQUIMEHTH YCIOBUH pabOThl 7,
coryacHo TpeboBanusiM 1. 11.8.

11.8. KommuectBo n OONTOB B COCOTUHEHWH IIPH ACHCTBHH TPONOIBHOW cWibl N CledyeT
OTIpenessITh 1o hopMyiie



ns—N (130)

Yc¢Nmin

rie N, — MEHbLIEE U3 3HAaYCHHI PacyeTHOTrO YCHIIUS JIJIsi OAHOTO 00JITa, BBIYHUCICHHBIX COTJIACHO
TpeboBaHusM 11. 11.7* HacTOAIMX HOPM.

11.9. Tlpu nmeficTBuM Ha COeTUHEHHWE MOMEHTA, BBI3BIBAIOIIETO CIBUT COCTUHIEMBIX JIEMECHTOB,
pacripenieneHue yCHIMi Ha OONTHI ClieyeT MPUHHUMATh HPOIOPLHUOHAIBHO PACCTOSIHHUSAM OT IIEHTpA
TSDKECTU COEIMHEHHS 10 paccMaTpHUBaeMoro 0oJITa.

11.10. Bontsl, paboTaroniye 0HOBPEMEHHO Ha CPE3 U PacTsDKEHHE, CIIEAYET MPOBEPSITh OTAEIEHO
Ha cpe3 U pacTsHKEeHHe.

Bontel, pabotaromnyie Ha cpe3 OT OJHOBPEMEHHOTO IEHCTBHUS IMPOJOJBHON CHJIBI U MOMEHTA,
CleIyeT NMPOBEPSTh Ha paBHOJEHCTBRYIOIIEE YCHUITHE.

11.11. B kperuieHHsX OIHOTO 3JIEMEHTa K APYroMy 4epes MPOKJIAJAKH WM UHBIE IIPOMEKYTOYHbIE
JJIEMEHTHI, a TaKXKe B KPEIUICHISIX ¢ OJHOCTOPOHHEW HAKIAJKOH KONWYECTBO OOJNTOB JOIDKHO OBITH
YBEJIMYEHO MPOTHB pacdeTa Ha 10 %.

IIpn kperuleHHsAX BBICTYNAIOINUX II0JOK YIOJKOB WM LIBEUIEPOB C IIOMOIIBK) KOPOTBILIEH
KOJIMYECTBO OOJITOB, MPUKPEIUISIOMINX OJHY M3 IOJIOK KOPOTHIIIA, JOJDKHO OBITh YBEIMYEHO NPOTHB
pacuera Ha 50 %.

COEJUMHEHUSA HA BBICOKOITPOYHBIX BOJITAX

11.12. CoenuHeHHss Ha BBICOKONPOYHBIX OONITax CIIEAyeT PacCUUTHIBATH B MPEAIIOI0KEHUN
nepenadd ACHCTBYIONIMX B CTBIKAX M IPHUKPEINICHUSAX YCWIMI dYepe3 TpPEeHHE, BO3HHKAIOIIEe MO
COIPUKACAIOMINMCSI IUIOCKOCTSAM COETUHSAEMBIX 3JIEMEHTOB OT HATSKEHHsS BBICOKOIPOYHBIX OOJTOB.
IIpu aTOM pacnpenesneHne NpoaoIbHON CUIIBI MEXKAY O0JITaMU ClleqyeT IPUHUMATh PABHOMEPHBIM.

11.13*. Pacuernoe ycunue O, KOTOPOE MOKET OBITh BOCHPHUHATO KaXKIOW MOBEPXHOCTHIO TPEHHS
COEIMHIECMBIX 3JIEMEHTOB, CTSHYTBIX OJHMM BBICOKOIIPOYHBIM OOJTOM, CIEIyeT ONpENeNsATh MO
thopmymne

_ RpnvpApn .
Opp =————> (131)
Yh
rne Ry, — pacdeTHOE CONPOTHBIICHUE PACTSIKEHUIO BHICOKOIIPOYHOTo 00JITa;
1 — KOO(pPUIHUEHT TPeHHUs, IPUHUMAEMBIH 110 Ta0Ir. 36*;
% — KO GULMEHT HaZeKHOCTH, IPUHUMAEMBIH 110 Tabi. 36*;
Ay, — TuToIIans ceueHus 60aTa HETTO, onpeesnseMas 1mo Tabm. 62%*;

% — KO3(OUUMEHT YyCIOBUII pPabOThl COENMHEHHs, 3aBUCSIIUA OT KojudyectBa n OOJTOB,
HeO6XO[ll/IMbIX JJI1 BOCIIPUATUSA paCUYCTHOI'O YCUIIUSA, U HpI/lHI/IMaeMI)Il‘/II PaBHBIM:
0,8 mpun < 5;
0,9 mpu 5 <n<10;
1,0 mpu n > 10.

KosudecTBO 7 BBICOKOTIPOUHBIX GOJNTOB B COSTMHCHHH TIPH ICUCTBHH TPOJOIBHON CHIIBI CIICIYET
onpenessiTh no hopmyJie

bh *Y ¢

rae k — KOMUYeCTBO TOBEPXHOCTEH TPEHUS COSANHAEMBIX SIIEMEHTOB.
HaTspxeHre BEICOKOIPOYHOTO 60IITa CIeAyeT IPOU3BOIUTH OCEBBIM YCHIHEM P = Ry, Ay,

Tabnuma 36
Koaddumments! y, npu Harpy3ke
U 1pu pa3HOCTU HOMHHAJIBHBIX
Cnoco0 Koaddu | nuamerpos orsepctuii u 6ontos
Cnioco6 00paboTKH peryaupo [ MeHT | &, Mm
(oYHCTKH) COSANHIAEMBIX BaHHUS TPEHUS | IMHAMUYECKOH | IMHAMHUYECKO
MOBEPXHOCTEH HaATsDHKEHUA | i unpu 6= 3-6;|iunpu =1,
60JITOB CTaTUYECKOM M | CTaTUYECKOH U
npu 0= 5-6 npu 0= 1-4
1. JpobemeTHbrit WU Ilo M 0,58 1,35 1,12
IpobecTpyHBIH JIByX Ilo 0,58 1,20 1,02




MMOBEPXHOCTEM 0e3

KOHCEpBaI[HH
2. To xe, ¢ KoHcepBauuen Tlo M 0,50 1,35 1,12
(Merammm3anmell pacubUICHHEM Io 0,50 1,20 1,02
[IMHKA WA aJTFOMUHUA)

3. po6bio 0HOM TOBEPXHOCTH ITo M 0,50 1,35 1,12
C KOHCepBalUeil MOJUMEPHBIM ITo 0,50 1,20 1,02
KJIeeM u ITOCBIITKON

KapOOpYHIOBBIM  TTOPOIIKOM,
CTaJbHBIMU  IIETKaMu  0e3

KOHCEpBaIMU - Jpyroi

MOBEPXHOCTH

4. lasommasmMeHHBIE  IBYX Tlo M 0,42 1,35 1,12
MOBEPXHOCTEH 0e3 Ilo & 0,42 1,20 1,02
KOHCEpBaIMU

5. CranpHBIMH MIETKAMH IBYX IToM 0,35 1,35 1,17
MMOBEPXHOCTEH 0e3 ITo 0,35 1,25 1,06
KOHCEPBAIMH

6. be3 00paboTku Tlo M 0,25 1,70 1,30

ITo & 0,25 1,50 1,20
[Mpumeuanus. 1. Cnocod perynupoBaHus HaTsOkeHHs OonToB 1mo M o3Hayaer
peryJupoBaHue [0 MOMEHTY 3aKpyUUBAHUS, & 110 ¢ — 110 YIJIy MOBOPOTA raiKH.

2. JlomyckaioTcsi Opyrue  cmocoObl  00paOOTKM  COEAMHSEMBIX  IMOBEPXHOCTEH,
obecrieunBarone 3Ha4yeHns1 KOAPQUIIEHTOB TPEHUsI [L HE HIDKE yKa3aHHBIX B TaOJIHIIE.

11.14. Pacyer Ha MNPOYHOCTH COCHMHSICMBIX JJIEMEHTOB, OCJIA0JCHHBIX OTBEPCTHUSAMH IIOL
BBICOKOIIPOYHBIC 60.]'ITI)I, CJICAYCT BBINMOJHATHL C YYETOM TOT'O, YTO IMOJIOBMHA YCUJIHS, MPUXOAAIICTOCA
Ha KaXIblil 0ONT, B pacCMaTpUBAaEMOM CEUCHUH YiKe IepesiaHa CHilaMu TpeHus. IIpu 3ToM mpoBepKy
OCJIA0JICHHBIX CEYCHHIA CIIeyeT MPOU3BOAMTE: IIPU JUHAMUYUECKUX HArPY3Kax — IO IUIOMIAAN CeUCHHS
HETTO A,, IPY CTAaTUYECKUX Harpy3kax — IO IUIolanu cedeHust opyrro 4 npu An > 0,85A nubo no
ycnoBHO# momamu A, = 1,184, ipu An < 0,85A.

COEJJUHEHUA C OPPEZEPOBAHHBIMU TOPIIAMUA

11.15. B coenuHeHMsX 3JI€MEHTOB ¢ (h)pe3epOBaHHBIMH TOPLAMH (B CTHIKAaX U 0a3aX KOJIOHH H T. II.)
CKUMAIOIIYIO CHITy CIIEAYET CUMTATh MOJTHOCTBIO NepeAaroIeiics yepes TOPLbL.

Bo BHEIEHTPEHHO-CKATBIX U CKATO-U3TMOAEMBIX IEMEHTAX CBApHBIE IIBBI M OONTHI, BKJIIOYAS
BBICOKOIIPOYHBIC, YKa3aHHBIX COSAMHEHHH CIeAyeT pacCUUTHIBATh HA MAaKCUMAaJIbHOE pacTATHBAOIEe
yCHiIne OT JIeHCTBUSI MOMEHTA U IPOJOJIBHON CHIIBI IIPH HanOoJjiee HeOIaronpusaTHOM MX COUYETaHHH, a
TaK)Ke Ha CIIBUTAIOIIEE YCHUIIUE OT ACHCTBUS MONIEPEYHON CHIIBI.

NNOACHBIE COEAJUHEHHUA B COCTABHBIX BAJIKAX.

11.16. CpapHble IIBBI ¥ BBICOKONPOYHBIC OOJNTHI, COCAMHSIONINE CTEHKH M I0siCA COCTAaBHBIX
JIByTaBPOBBIX 0aJIOK, CIIEAYET PAaCCUUTHIBATH COTJIACHO Ta0ur. 37%*.

Tabnuna 37*

XapaxTep Bun DopMyIbl UIsl pacyeTa HOACHBIX
Harpys3Ku COCAMHEHUS COEIMHEHUH B COCTaBHBIX OAKax
Henoasuwxnast | YrinoBble MIBBIL:
JIByCTOPOHHHUE TIQRBrkp) < Ry o ves (133)
TI2p k) < Rz Y- Je (134)
OJJHOCTOPOHHUE TI(Brkp) < Ryy o ¥ (135)
TNBAD < Rz 1oz 2e (136)
Bricoxonpounsie 60nthl | aT < Qpiky. (137)*
[TonBukHas Yrnoseie IIBBI | |
: JIByCTOPOHHUE T2 +V2 /(2Bfkf)SRWfYWfYC (138)




NT2 4V 2 (2B ok ) < Ry ¥z v (139)

aNT2 4 a0 <0y ki, (1400

Bricokonpounbie 60THI

O003HaueHus, IPUHATHIC B Ta0HIEe 37%:

S . .
T:g — CIBHTalOLIee I0SC YCHINE Ha €QMHHMILY JUIMHBI, BBI3BIBAEMOE IONEPEYHOH CHioil O,
re S — cTaTHYecKuii MOMEHT OpyTTO 1mosica Gallki OTHOCHUTEIFHO HEHTPaTbHON OCH;
Y fF
V= ; — JIaBJIEHHE OT COCPENOTOYCHHOTo Ipy3a F (IJIs MOIKPAaHOBBIX OAJOK OT JAaBICHHSA
ef

Kojeca KpaHa, NMpUHUMaeMoro 6e3 koddduiMeHTa IMHAMHYHOCTH), TAe Yy — KO03(hQUIHMEHT,
HNpHHUMaeMBlii cornacHo TpeboanusaM CHulIl no Harpyskam ¥ BO3AEHCTBUAM, /s — yCIIOBHAA JJIMHA
pacrpenieneHus: COCpeA0TOYCHHOTO Ipy3a, puHUMaeMas 1o . 5.13 u 13.34* gacTosmmx HOpM;

o — K03 PUIHEHT, TPUHUMAEMBIIl TIPU HArpy3Ke 10 BEPXHEMY IOsiCy OalkH, B KOTOPOH CTEHKa
MPUCTPOTaHa K BepxHeMy nosicy, & = 0,4, a mpu OTCYTCTBUH IIPUCTPOXKKH CTCHKHU HIIH IIPU HArpy3Ke
0 HIDKHEMY TTosicy o = 1;

@ — 1Iar MOSACHBIX BBICOKOIIPOYHBIX OOJITOB;

Oy, — pacdeTHOE yCUIINE OJTHOTO BBICOKOIIPOUHOro 0oJITa, onpeneisiemoe o ¢popmyie (131)*;

k — KOJIMYCCTBO HOBerHOCTei/lI TPECHUA COCAUHACMBIX 3JIEMCHTOB.

[Ipu otcyrcTBUM pedep KECTKOCTH I Tepefadn OOJBITUX HETOABIKHBIX COCPEIOTOYCHHBIX
Harpy30K pacdeT NPUKPEIICHHS BEPXHEro IIosica CIIEAYyeT BBHINONHATh KakK JJIsl TTOABHKHOMN
COCPEJOTOUYECHHOM HArpy3KHu.

[Ipu npuoKeHUH HEMOABIDKHOW COCPENOTOYCHHON HArpy3KH K HIDKHEMY TOsCY OaJIKh CBapHEIC
BBl U BBICOKOIIPOYHEIC OONTHI, MPUKPEIUIAIOMINE ITOT IMOSIC K CTCHKE, CIEAyeT PacCUUTHIBATH II0
tdhopmymnam (138) — (140)* tabn. 37* He3aBHCHMO OT HAIMYKSA pebep )KECTKOCTH B MECTaX MPUI0KEHHUS
IpY30B.

CBapHble TIOSICHBIC IIIBBI, BBITOJHEHHBIC C MPOBApOM Ha BCIO TOJIIUHY CTCHKH, CICIYeT CUHUTATh
PaBHOIIPOYHBIMH CO CTCHKOM.

11.17. B Gankax ¢ COSAMHEHHSIMH Ha BBICOKOIIPOYHBIX OOJTaxX ¢ MHOTOJUCTOBBIMHU MOSICHBIMHU
MaKeTaMHM MPUKPEIUICHHE KaKAOrO W3 JIMCTOB 32 MECTOM CBOEIO TEOPETHUECKOro OOpbhIBa CleAyeT
paccUUTHIBATh HAa TIOJIOBHHY YCWIHSA, KOTOPOE€ MOXKET OBITh BOCIPHHATO CEYCHUEM JIHCTA.
[Ipukperuienue Kakaoro JUCTa HA yYaCTKe MEXKAY ACUCTBUTEIHHBIM MECTOM €r0 OOphIBA M MECTOM
0o0OpBIBa MPEIBIAYIIETO JINCTa CIEAyeT PAacCUMTHIBATh HAa IOJHOE YCHJIHE, KOTOPOE MOXKET OBITh
BOCIIPUHSTO CEUEHHUEM JIHCTA.

12. OBIIIUE TPEBOBAHMS 1O TPOEKTUPOBAHUIO CTAJBHBIX KOHCTPYKIINI
OCHOBHBIE ITOJIOKEHUSA

12.1%*. [Ipu IpOEKTUPOBAHNH CTAITBHBIX KOHCTPYKIIH HEOOXO0AUMO:

MpeIyCMaTpUBaTh CBSA3H, OOSCIIEYMBAIONIHE B MTPOIECCE MOHTAXKA M AKCILTyaTaIli yCTOMYUBOCTD
[IPOCTPAHCTBEHHYI0 HEU3MEHSAEMOCTb COOPYXKEHMsSI B 1LIEJIOM U €ro 3JIEMEHTOB, Ha3Hayas UX B
3aBHCHMOCTH OT OCHOBHBIX ITapaMETPOB COOPY)KEHHS M PEKUMa €ro SKCIUTyaTaluy (KOHCTPYKTUBHOM
CXEMBI, TIPOJICTOB, THIIOB KPAaHOB U PEKMMOB HX paOOTHI, TEMIIEPATYPHBIX BO3ACUCTBHUH U T. 11.);

YYUTBIBATh IPOU3BOACTBEHHBIE BO3MOXHOCTU M MOIIHOCTb TEXHOJIOIMYECKOIO M KpPaHOBOIO
000pyIOBaHUSL TMPEANPHUATHN — HW3rOTOBUTENICH CTAJbHBIX KOHCTPYKUHMH, a TaKXKe IMOAbEMHO-
TPaHCIIOPTHOE U JPyroe 000pyJ0BaHHE MOHTA)XXHBIX OPTaHU3AIHH;

MIPOU3BOUTH Pa30MBKY KOHCTPYKIMHA Ha OTIPABOYHBIC AJIIEMEHTHI C YYETOM BHIA TPAHCIOPTA U
rabapuToB TPAHCHOPTHBIX CPEACTB, pAIMOHAJBFHOTO H JKOHOMHYHOTO TPAHCIOPTHPOBAHUS
KOHCTPYKLIMIT Ha CTPOWUTENLCTBO M BBINIOJIHEHUS MAaKCHMaJIbHOTO 00beMa paboT Ha NpeNIpUsITHH-
U3TOTOBUTEINE;

HCTIOJB30BaTh BO3MOXKHOCTH ()pe3epOBaHMS TOPIOB JJIS MOIIHBIX CXKATHIX W BHELEHTPEHHO-
CKaTBIX 3JIEMEHTOB (IIPH OTCYTCTBHM 3HAYMTEIBHBIX KPAEBBIX PACTITHUBAIOMINX HANpPSHKEHUI) MpU
HaJIMYMH COOTBETCTBYIOIIEro 000pYy/J0BaHMS HA TIPENAPUSATUU-U3TOTOBUTEIE;

IpeyCMaTpUBAaTh MOHTa)KHBIE KPETIIIEHHSI JJIEMEHTOB (yCTPOMCTBO MOHTaXKHBIX CTOJIMKOB U T. I.);



B OOJITOBBIX MOHTAKHBIX COCIMHCHUAX IMPUMEHATH 0o0ITHI Kjlacca TOYHOCTU B m C, a TaKXeC
BBICOKOIIPOYHEIE, TIPH 3TOM B CO€AMHEHUSX, BOCHIPUHUMAIONINX 3HAYUTEIIbHBIE BEPTUKAIBHBIE YCHIIHS
(xpenneHnsx QepM, purenei, paMm W T. I.), CIEAyeT NPerycCMaTpHUBaTh CTOJHKH; NPH HAIWYAH B
COEIMHEHUSIX M3THOAIOIINX MOMEHTOB CIEAyeT NPUMEHATh OonThl Kinacca TouHoctH B u C,
paboTaromiyie Ha pacTsHKEHHE.

12.2. Tlpu KOHCTPYMPOBAHUH CTAJILHBIX CBAPHBIX KOHCTPYKIMH CIIEAYET NCKIII0YAaTh BO3MOKHOCTh
BPEIHOTO BIMSHHS OCTATOYHBIX Ae(OpMAalMii M HaNpsOHKEHHH, B TOM YHCIIE CBApPOYHBIX, a TAKXKe
KOHLICHTPAIlMM HANPSDKEHWH, IpexycMaTpuBas COOTBETCTBYIOLIME KOHCTPYKTHBHBIE pELICHUs (C
HanOoJiee PaBHOMEPHBIM DPACHpPECICHHEM HANPSIKCHUH B 3JIEMEHTaX W JACTaliX, 0e3 BXOMISAIIMX
YIJIOB, PE3KHUX MEPEenajoB CEUCHHS M JPYTMX KOHIEHTPATOPOB HAIPSHKEHUH) M TEXHOJOTMYECKHE
MEpOTpUATHS (TOPAIOK COOPKH W CBapKH, INPEIBApPUTENBHBIX BHITMO, MEXaHHYECKyI0 00padoTKy
COOTBETCTBYIOIIUX 30H IIyT€M CTPOTaHMs, (Ppe3epoBaHus, 3aUHCTKH a0pa3suBHBIM KPyroM U Ip.).

12.3. B cBapHBIX COEAMHEHHSX CTalbHBIX KOHCTPYKIMH CIeAyeT HCKIIoYaTh BO3MOXHOCTb
XPYIIKOTO pa3pyLIeHUss KOHCTPYKIMH B MpoLEcce MX MOHTaXa W OKCIUIyaTallud B pe3yJbTaTe
HEOJIaronpuATHOTO COYETAHMS CIAECTYIOMNX (PaKTOPOB:

BBICOKMX MECTHBIX HAIIPSXKCHHUH, BBI3BAHHBIX BO3AEHCTBUEM COCPEJOTOYEHHBIX HArpy30K WM
nedopmanuil retaneii CoeTMHeHNH, a TAK)KE OCTATOYHBIX HAMPSDKCHHIA;

PE3KMX KOHIEHTPATOPOB HANPSDKEHWH Ha yYacTKaX C BBICOKMMH MECTHBIMU HANpSDKCHHSMH M
OPHEHTHPOBAHHBIX IOTIEPEK HANPABJICHHS ACHCTBYIONINX PACTATUBAIONINX HAPSHKECHNH;

MOHIKCHHON TeMIEpaTypsl, IPU KOTOPOH AaHHAs MapKa CTalld B 3aBUCHMOCTH OT €€ XUMHUIECKOTO
COCTaBa, CTPYKTYPHI U TOJIIUHBI IPOKATa NEPEXOAUT B XPYIIKOE COCTOSAHUE.

[Ipn KOHCTPYMpPOBAaHUM CBapHBIX KOHCTPYKLIMH CJIEIyeT Y4YUTHIBaTh, YTO KOHCTPYKIHH CO
CIUIONIHOW CTEHKOHW HMMEIOT MEHbBIIE KOHIEHTPATOPOB HAINMPSHKEHWH W MEHEe YyBCTBUTEIBHBI K
9KCIIEHTPUCUTETAM I10 CPABHEHHIO C PEIIETYATBIMU KOHCTPYKIUAMH.

12.4*, CranpHble KOHCTPYKIMHU CJCIyeT 3allUINaTh OT KOppo3uu B cooTBeTcTBUU co CHull mo
3aIUTE CTPOUTEIBHBIX KOHCTPYKIMH OT KOPPO3HH.

3amuTa KOHCTPYKLHH, MPpeJHAa3HAYCHHBIX JJIS SKCIUTyaTalliy B YCJIOBUSIX TPOIHMYECKOTO KJINMATa,
noipkHa BeIToIHATECS 10 'OCT 15150-69*.

12.5. KoHCTpyKIMH, KOTOphIE MOTYT IOJBEpraTbcs BO3ACHCTBHIO PACIUIABICHHOTO MeTajuia (B
BUjie OpbI3r NpH pas3ivBKEe METaJula, NMPHM NPOPHIBE MeTalyla W3 Iedeil WM KOoBIIEi), ciemyer
3aMIIAaTh OOJMIOBKOM WJIM OTPaXJAIOIMMH CTEHKAaMH M3 OTHEYIOPHOTO KHPIHYa WIH
JKapOyTOPHOTO OETOHA, 3aIMIIEHHBIMU OT MEXaHUIECKUX TOBPEKACHUI.

KoHcTpykuuu, moaBeprarommecs IIUTEIbHOMY BO3JEHCTBUIO JYUYHUCTOW WM KOHBEKUIMOHHON
TEIUIOTHl MIIM KPaTKOBPEMEHHOMY BO3JIEHCTBHIO OTHS BO BPEMs aBapHil TEIIOBBIX arperaTos, CIeIyeT
3alIMIIATh IIOABECHBIMH METAUIMYECKUMH JKpaHaMH WIM (QYTEpOBKOW W3 KHpNWYa HIH
’KapoymopHoro 6eToHa.

CBAPHBIE COEJIMHEHHUSA

12.6. B KOHCTPYKITUSX CO CBAPHBIMU COSAMHEHISIMH CIIEIYeT:

npeaycMaTrpuBaTb NPpUMEHCHUC BLICOKOIIPONU3BOJUTCIIBHBIX MEXAHU3UPOBAHHBIX CHOCOGOB CBAapKHu;

obecrieunBaTh CBOOOJHBIM JIOCTYH K MeECTaX BBIIOJIHEHUS! CBapHBIX COEAWHEHHWH C Yy4YEeTOM
BBEIOpPaHHOTO croco0a ¥ TEXHOJIOTHH CBApKH.

12.7. Pazgenky KpoMok moj cBapky cieayer npuauMaTh o 'OCT 8713-79*, T'OCT 1153375,
I'OCT 14771-76*, TOCT 23518-79, T'OCT 5264-80 u 'OCT 11534-75.

12.8. Pa3mepsl U (opMy CBapHBIX YIVIOBBIX IIBOB CJEAyeT NPHUHUMATH C YYETOM CJEIYIOIINX
YCIIOBUM:

a) KaTeThl YITIOBBIX LIBOB Ky JOIKHBI OBITh He Oomee 1,2¢, Tae ¢ — HaMMEHbIIAs TOJIIMHA
COE/IMHSIEMBIX JJIEMEHTOB;

0) KaTeThl YTIOBBIX IBOB Ky CJI€AyeT NIPUHUMATB 110 PACYETY, HO HE MEHEE YKa3aHHBIX B Ta0M. 38%;

B) pacyeTHas JUIMHA YIJIOBOI'O CBAPHOIO 1IBA JOJKHA ObITh He MeHee 4kr 1 He MeHee 40 MMm;

r) pacueTHas JiMHA (IAHrOBOro IIBa JOMKHA ObITh He Gonee 855 ky (fr — xoabdunuenr,
NpuHUMaeMbld 1o Tabn. 34%*), 3a HCKIIOYEHHWEM IIBOB, B KOTOPBHIX YCHJIME JEHCTBYeT Ha BCEM
NPOTSDKSHHUH IBA;

I) pasMep HaXJIECTKH NOJDKEH OBITh HE MeHee 5 TONIIMH Haubojee TOHKOI'O M3 CBapHBaeMBIX
JJIEMEHTOB;

€) COOTHOILIECHHUSI Pa3MEPOB KaTETOB YIJIOBBHIX IBOB CJEAyeT NMPUHUMATh, Kak mpasuio, 1:1. lpu
Pa3HBIX TOJIIMHAX CBapUBAEMBIX JJIEMEHTOB JOITyCKAECTCS NPUHUMATH IIBBI C HEPABHBIMU KaTeTaMHu,



IIPU 3TOM KaTeT, IPUMBIKAIOIINE K 00JIee TOHKOMY 3JICMEHTY, JOJDKEH COOTBETCTBOBATH TPEOOBAHUSIM
. 12.8,a, a npuMbIKaronuii K 6oJee TOICTOMY 3JIeMEHTy — TpeboBaHusM 11. 12.8,0;

’K) B KOHCTPYKIUSAX, BOCIPHHAMAIOIINX IWHAMHYECKHE W BHOpAIIOHHBIE HATPY3KH, a TaKKe
BO3BOJUMBIX B KJIIMMaTtudeckux paionax Iy, I, II, u Il5, yriioBele WBHI Clleqy€eT BBIIOJIHATE C IUIABHBIM
MEePEeX070M K OCHOBHOMY METaJUTy Ipu 00OCHOBAaHUHU PAaCUYe€TOM Ha BHIHOCIMBOCTD WJIA HA MIPOYHOCTD C
YYETOM XPYNKOTO pa3pylLIEHUsI.

Tabmnuma 38*

IIpenen MuHuManbHBIE KaTeTHI MIBOB Ay, MM, IpH TOIIMHE Oolee
Bun TEKYYECTH TOJICTOTO M3 CBAPUBACMBIX JJICMEHTOB £, MM
coeInHe- Bun cTanu,
HUs CBapKu MIla 4-6 | 6-10 | 11-16 | 17-22 23-32 [ 3340 | 41-80
(krc/em?)
TaBpoBoe ¢ | Pyunas JHo 430 4 5 6 7 8 9 10
JIBYCTO (4400)
POHHUMU Cs. 430 5 6 7 8 9 10 12
YTIOBBIMA (4400)
[IBAMH; 1o 530
HaxJiec- (5400)
TouHoe 1 | ABtomart | o 430 3 4 5 6 7 8 9
YTII0BOE nyeckas (4400)
u
nonyaBto | Cs. 430 4 5 6 7 8 9 10
MaTHYeC- (4400)
Kast 1o 530
(5400)
TaBpoBoe ¢ | Pyunas Jo 380 5 6 7 8 9 10 12
(3900)
OTHOCTOPOH | ABTOMAT 4 5 6 7 8 9 10
HUMH nJeckas
YTJIOBBIMU u
IIBAMH TOJTyaBTO
MaTH-
Yyeckas

IIpumeuanus: 1. B KoHCTpyKUusAX U3 CTamM ¢ HpeaenoM TekydecTu cBbime 530 MIla (5400
KFC/CMZ), a TaKXe M3 BCEX CTajeil Mpu TOJIIMHE 3JIEMEHTOB CBbIe 80 MM MHUHUMAJbHBIE KATEThI
YTJIOBBIX IIBOB MPUHUMAIOTCS 110 CTICIIHAEHBIM TEXHHYECKIM yCIIOBHSM.

2. B KOHCTpYKIMSX TPymIel 4 MHHHMANbHBIE KAaTETHl OJHOCTOPOHHUX YIJIOBBIX INBOB CIIEAYET
yMEHbIIaTh HA | MM MpW TOJIIMHE CBAapUBAEMbIX 3JeMEHTOB 70 40 MM BKJIIOY. U Ha 2 MM — TpHU
TOJIIIMHE 3JIEMEHTOB CBbIIIE 40 MM.

12.9%. Jlng npukpemieHns pedep ’KeCTKOCTH, TuadparM U MosICOB CBAPHBIX JABYTAaBPOB 110 mil. 7.2%,
7.3, 13.12%*, 13.26 1 KOHCTPYKIMH TPyNIIbI 4 AOIMyCKAaeTCs MPUMEHATh OJJHOCTOPOHHHE YIJIOBBIE LIBHI,
KaTeThbl KOTOPHIX Ky CI€yeT IPUHUMATE 110 PACUETY, HO HE MEHEE YKa3aHHBIX B Ta0m. 38*.

[TpumeHeHne 3THX OAHOCTOPOHHUX YIJIOBBIX IIIBOB HE JOITYCKAETCS B KOHCTPYKIHAX:

rpynnst [;

IKCIUTyaTUPYEMBIX B CpPEJHEarpecCMBHOM M CHIIbHOArpecCHBHOM cpenax (kiaccudukaims
cornacHo CHuII 1o 3amure cTpouTeNIbHBIX KOHCTPYKIUH OT KOPPO3HN);

BO3BOJMMBIX B KJIMMaTHUeCKUX paiioHax I, I, Il u II;.

12.10. Ins pacyeTHBIX ¥ KOHCTPYKTUBHBIX YTIIOBBIX IIBOB B NMPOEKTE JOJDKHBI OBITH YKa3aHbBI BUJ
CBapKH, AJIEKTPOABI UM CBapOYHas IMPOBOJIOKA, MOJ0KEHHUE 1I1Ba TIPH CBapKe.

12.11. CBapHble CTBIKOBBIE COEIUHEHUS JHCTOBBIX AETaleH CleqyeT, KaK MpPaBUIIO, BBIIOJIHSATH
MPSMBIMH C TTOJTHBIM [IPOBAPOM M C IPUMEHEHHEM BBHIBOAHBIX IIIAHOK.

B MOHTaXHBIX yCIOBHUSX JIOITyCKAaeTCsl OAHOCTOPOHHSS CBapKa C MOJBAPKOW KOPHS IIIBa U CBapKa
Ha OCTAIOLLENCS CTAIbHOU MOAKIAIKE.

12.12. IlpuMeHeHne KOMOMHUPOBAHHBIX COCAMHEHU, B KOTOPBIX YacTh yCWJIMSI BOCIIPHHUMACTCS
CBapHBIMH IIBAMH, & JaCTh — OOJNITaMH, HE JIOITyCKACTCS.



12.13. IlpuMeHeHHE TNPEpPHIBUCTHIX IIBOB, a TaKXKe 3JIEKTPO3aKJIENOK, BBIMOJIHAEMBIX PY4YHOH

CBapKOfI C NpCABApUTCIIbHBIM CBEPJICHUEM OTBepCTHﬁ, JAOITYCKACTCA TOJBKO B KOHCTPYKUHUAX I'PYIIbL
4.

BOJITOBBIE COEJUHEHUA 1 COEJJUHEHHUSA HA BBICOKOITPOYHBIX BOJITAX

12.14. OTBepcTus B IETANSX CTAIBHBIX KOHCTPYKIMH CIIEAYET BBHIIOJHATE COTJIACHO TPpeOOBaHMSIM
CHulI no npaBuiaM Mpou3BOACTBA M IPUEMKH paboT AJIsl METANIMUECKUX KOHCTPYKIUIL.

12.15*. BonTel KJ1acca TOYHOCTH A CleIyeT MPUMEHSTh Ui COCTUHEHUH, B KOTOPBIX OTBEPCTHSA
MPOCBEPJICHBI HAa TIPOEKTHBIH AUaMeTp B COOpaHHBIX 3JIEMEHTax JIMOO MO KOHIYKTOpaMm B OTIEJIbHBIX
JIEMEHTAX U JeTalsX, IPOCBEPIICHBI WIH MPOJABIECHBI HA MEHBIINN JUAMETP B OTIEJBHBIX JETaNsIX C
MOCJIEAYIONIMM PACCBEPIMBAHUEM J0 MPOEKTHOTO INAaMETPa B COOPAHHBIX JIEMEHTAaX.

Bbonter kiacca TouHocTM B M C B MHOrOOONTOBBIX COEAMHEHUSIX CIELYeT NPHUMEHATH Ul
KOHCTPYKIIHH, H3rOTOBIISIEMBIX M3 CTAIM C IpeaeoM Tekydect g0 380 MIIa (3900 krc/cm?).

12.16. DneMeHTHI B y3iie JOMYCKAeTCsl KPEIUTh OTHUM OO0JITOM.

12.17. bonTsl, UMEIOIMIHKE 10 ITHHE HEHAPE3aHHOW YaCTH YYaCTKU C Pa3IHIHBIMHU JHAMETpaMH, He
JOIYCKAaeTCsl IPUMEHATh B COEANHEHUSIX, B KOTOPBIX 3TH OONTHI pabOTaIOT Ha Cpes3.

12.18*. Tlon raiiku OONTOB ciieAyeT ycTaHaBiuBarh Kpyrible maitosl no FOCT 11371-78*, non
raiiky ¥ TOJIOBKM BBICOKOIIPOYHBIX OOJNTOB clieyeT ycraHaBinuBaTh maiosl mo [OCT 22355-77*. lns
BbICOKOTIPOYHBIX OontoB mo ['OCT 22353-77* ¢ yBenWYeHHBIMH pa3MepaMy TOJIOBOK M TacK U IpH
Pa3sHOCTH HOMHHAJIBHBIX JHAMETPOB OTBEPCTHS M 00JITa, HE MPEBBIMIAOMIEH 3 MM, a B KOHCTPYKIIHSX,
M3rOTOBJICHHBIX M3 CTAalll C BPEMEHHBIM CONpPOTHBICHHEM He Hibke 440 MIla (4500 xrc/cm?), He
IpeBbIIatoNeii 4 MM, JJOIyCKaeTCsl yCTaHOBKA O/THOM IIaiObI 10| raiKy.

Pe3pba 0onTa, BOCIPHMHMMAIOLIETO CIBHUTAlONIEEe yCHIIME, HE MOJDKHA HAaXOAWTHCS Ha TIIyOMHE
6oJtee MOJIOBUHBI TOJIIMHBI JJIEMEHTA, IPUIIETAOIIET0 K raiike, UM CBBIIIE 5 MM, KPOME CTPYKTYPHBIX
KOHCTPYKLIAM, OIOP JIMHUK 3JIEKTPOIEPEadyu U OTKPBITBIX PACHPENEIUTEIbHbIX YCTPOUCTB U JIMHUAN
KOHTaKTHBIX CeTel TpaHclopTa, TIJe pe3bda JOJDKHA HaxOIWThCS BHE IIaKeTa COEIUHAEMBIX
3JIEMEHTOB.

12.19*. bonTsl (B TOM YHCIe BRICOKOIIPOYHBIE) CIEAyET pa3MeIIaTh B COOTBETCTBHH C Tadi. 39.

Tabiuma 39

Paccrosaus npu

XapakTepucTHKa PacCTOSHUS pa3MenieHnn
601TOB
1. PaccTosHUS MeXAy IIEHTpaMu OOJNTOB B JIIO00OM
HalpaBJICHUU:
a) MUHAMaJIbHOE 2,5d*
0) MakcMMalbHOE B KpaHHX psagax IpH 8d wmm 12t
OTCYTCTBHUY OKaWMIIIOLINX YTOJIKOB IPH PACTSIKEHUU
" CXKXaTuu

B) MaKCHMaJlbHOE B CPEOHMX psjiax, a TakkKe B
KpalHUX psiiaX IpH HATMYUH OKaWHMIISIOIINX YTOJIKOB!

P PaCTSHKCHUH 16d wnm 24t
IIPU COKATHH 12d v 18¢
2. Paccrostnust oT neHTpa 6oiita 10 Kpas 3JeMeHTa:

a) MUHUMAJIFHOE BIOJb yCHIHS 2d

6) TO e, OTepeK yCHIIHSL:

pY 0OPE3HBIX KPOMKaX 1,5d
IIPU IPOKATHBIX KPOMKAX 1,2d

B) MaKCHMaJIbHOE 4d v 8¢
I') MUHUMaJIBHOE JIJIs1 BBICOKOTIPOYHBIX OOJITOB MPH 1,3d

0001 KpOMKE U JIF00OM HaIlpaBJICHUH YCHIIHS

* B coennHsIEMBIX 3JIEMEHTaX U3 CTAIN C NPEJEJIOM TEKy4YeCTH CBBIIIE
380 MIla (3900 krc/cM”) MHHHMATbHOE PACCTOSHHE MEXIy OONTaMH
CleyeT MIPHHUMATh PaBHBIM 3d.

0O0603HaueHus1, MPUHATHIC B TabuIe 39:

d — nuameTp oTBepcTH A1 00NTA;

¢ — TOJIIMHA HanboJee TOHKOTO Hapy>KHOTO dJIEMEHTA.



[Ipumeuanue. B coeguHseMbIX 3JIEMEHTaX W3 CTAIM C MPEAEIOM
Tekydectn 10 380 MIla (3900 krc/cM®) 1OMmycKaeTcs yMEHbIICHHE
paccTosiHAS OT TIIeHTpa Ooyita OO Kpas JJIEMEHTa BAOJNb YCHIIHSA H
MUHHMAaJIBHOTO PACCTOSIHUS MEXAY LIEHTpaMH OOJTOB B CIIydasx pacdera C
Y4ETOM COOTBETCTBYIOIIUX KOA((DHUIIMEHTOB YCIOBHH pabOThI COCAMHCHHIA
cornacHo mm. 11.7% u 15.14%*,

CoenuHUTENbHBIE OONTHI JOIKHBI Pa3MEIAThCs, KaK MIPAaBUIIO, HA MAKCUMAaJIbHBIX PACCTOSIHUSX, B
CTBhIKax M y3JjiaxX CJICAYCT pasMCllaTh 6OJ'ITI)I Ha MUHUMAJIbHBIX PACCTOAHUAX.

[Tpu pa3MemieHnn OONTOB B IIAXMATHOM IOPSIIKE PACCTOSIHUE MEXKTY MX LEHTPAMH BJOJIb YCHIIHS
ciielyeT NMpUHUMaTh He MeHee a + 1,5d, Toe a — paccTosHHe MEXIy psSAaMH IOIepeK YCHiIus, d —
JuameTp oTeepcTust i Oonta. IIpm TakoMm pa3MeIneHHM CEYEHHE JJIEMEHTa A, OIpenenseTcs C
YUETOM OCJIabJIEHUS] €r0 OTBEPCTHSIMH, PACIIOJIIOKEHHBIMH TOJIBKO B OJHOM CEYEHHUH TIOTIEPEK YCHIIHS
(ue mo "3urzary").

[lpu mpukpereHn: yroika OTHOW TIIOJNKOH OTBepCTHE, Hamboliee yHaleHHOE OT ero KOHIIa,
ClIeIyeT pa3MeIaTh Ha pUcKe, OirKkaimei K oOyIKy.

12.20*. B coenunenusix ¢ Oonramu kiaccoB To4Hoctd A, B u C (3a HCKiIIOYEHHEM KperuleHHs
BTOPOCTEIICHHBIX KOHCTPYKIMH W COEIMHEHHWH Ha BBICOKONPOYHBIX OONTAaX) JIOKHBI OBITH
MPEeAyCMOTPEHBI MEPHI TPOTHB PAa3BUHUMBAHUS raek (IIOCTaHOBKA MPY>KUHHBIX LIal0 MIIM KOHTPTrack).

13. JONOJIHUTEJIBHBIE TPEBOBAHUA 110 IPOEKTUPOBAHHUIO
MPOU3BOJCTBEHHBIX 3JJAHUI U COOPY KEHUA'
OTHOCHUTEJIBHBIE TPOTUBbI U OTKJIOHEHUS KOHCTPYKIUI

13.1*. IlporuGsl M mepeMeeHus 3JeMEHTOB KOHCTPYKIMH HE JOJDKHBI NPEBBIMIATh HPeIeIbHBIX
3Ha4YeHnH, ycranoBieHHbIX CHull mo Harpy3kam u BO3JeHCTBUSIM.

Tab6u. 40* ncxiroueHa.

13.2-13.4 1 Tabn 41* UCKIFOUEHBI.

! JlonmyckaeTcst IPUMEHATS ISl APYTHX BUIOB 3aHHH H COOPYKEHHUIA.
PACCTOAHUA MEXKAY TEMIIEPATYPHBIMU LIBAMHU

13.5. HauOonbmme paccTOSHHS MEXAYy TEMIEpPaTypHbBIMH IIBaMH CTaJbHBIX KapKacoB
OJTHOSTAXKHBIX 3IaHUI U COOPYKEHHUH CIIEAyeT MPHHUMATH COTIIacHO Tabm. 42.

[Tpu mpeBrimeHnn 6ojee yeM Ha 5 % yka3aHHBIX B Ta0JI. 42 pacCTOSIHHHN, a TAaKXKe [IPH yBETUICHUH
JKECTKOCTH KapKaca CTCHaMHM WM [JPYIMMU KOHCTPYKIUAMH B pacdeTe CJICAYCT YYUTHIBATH
KJIMMaTH4eCKUEe TEMIIEpaTypHble BO3ACHCTBUS, HEYNpyrue JegopMalvi  KOHCTPYKUUH H
MOJIATIIMBOCTH Y3JIOB.

Tabauna 42
Hawubonpuine pacctosiHus, M
OT TEMIIEPaTypHOTO
MEXKTY IBa WK TOpIia
TeMIepaTyPHBIMH [IBAMU 3/1aHUS O OCH
Ommkaiiei
XapakTeprucTuka 30aHui 110 JUIHHE 0JI0Ka 10 IIMPUHE OJIOKA | BEPTUKAIBHOW CBS3H
U COOpYKEHHHA (BHOIB 31aHMS)
B KIIMMATHYECKUX PaifoHaX CTPOUTEIHCTBA
BCEX, I, I, BCEX, I, I, I, | Bcex, I, L, ILu
kpome | II, u Il | kpome I, u 5 Kpome 115
I], 12, Hz 12, Hz u Il, Iz, Hg
u II3 113 )41 113
OrammBaeMble 30aHNS 230 160 150 110 90 60
HeorannuBaemble  37aHMsT | 200 140 120 90 75 50
ropsiaue IexXu
OTKpBITHIE 3CTaKaIbI 130 100 — — 50 40

HpI/IMe‘{aHI/IC. HpI/I HaJIMIUA MEXKIY TEMIICPATYPHBIMHU IIBAMHU 3daHUS UIIA COOPYKEHUSA ABYX
BEPTUKAJIIbHBIX cBs3CH PacCToOsIHUC MCKAY MOCICAHUMU B OCAX HA JOJDKHO NPEBLIIIATD: 1A 3JaHUH



—40-50 M 1 a7 OTKPBITHIX 3cTakan — 25—30 M, IpH 3TOM AJIs 34aHUN U COOPY>KEHHH, BO3BOIUMBIX
B kinMarndyeckux panonax Ij, I, I, u Il;, nomkHBI NpUHUMATBCS MEHBUIME M3 YKa3aHHBIX
PACCTOSIHUM.

®EPMBI U CTPYKTYPHBIE
IJIMTHI HOKPBITUI

13.6. Ocu creprkHei (pepM U CTPYKTYP JOJDKHBI OBITh, KaK IMPAaBUIIO, IEHTPUPOBAHBI BO BCEX Y3JaX.
LlenTpupoBaHne cTEp)KHEH ClleAyeT MPOU3BOJUTE B CBAPHBIX (hepMax 1Mo LEHTPaM TSHKECTH CEUEHUH (C
OKpYTJICHHEM JI0 5 MM), 2 B OOJITOBBIX — 110 PHUCKaM YTOJIKOB, ONMKANIIUM K OOYIIKY.

CwMerieHre ocell mosicoB GpepM Mpy M3MEHEHHH CEUCHUI JTOMYCKAETCsl HE YUUTHIBATh, €CJIM OHO HE
npesbimaet 1,5 % BBICOTHI HOsACA.

[Tpn HanMYMK SKCUEHTPHCUTETOB B y3JIaX JIEMEHTHI ()epM M CTPYKTYp CIECLyeT pacCUMTHIBATH C
YYETOM COOTBETCTBYIOLIUX M3THOAIONINX MOMEHTOB.

[Tpu npunokeHNH Harpy3oK BHE y3JI0B (epMbl Mosica JOJDKHBI ObITh PACCYMTAHBI HA COBMECTHOE
JIeWCTBHE TPOAOJILHBIX YCHIIMH ¥ N3rMOaIOIINX MOMEHTOB.

13.7. Tlpu mpomerax ¢epM MOKPHITHHA CBBINIE 36 M CIeIyeT MpexycMaTPHUBaTh CTPOUTEIHHBIN
MOJBEM, DPABHBIM MPOrHOy OT IIOCTOSHHOH M MJIHWTENbHOM Harpy3ok. [IpHm mIJIOCKHX KpPOBIAX
CTpOHTeJ'IbeIﬁ MOABEM CJICAYCT NpeAyCMaTprUBaTh HE3AaBUCUMO OT BCJIMYUHBI IIPOJICTA, IPUHUMAA €TO
paBHBIM IpOruOy OT CyMMapHOH HOPMAaTUBHOM Harpy3kH mmoc 1/200 nponera.

13.8. IIpu pacuere depM ¢ 3IEMEHTaMH W3 YTOJKOB MJIM TaBPOB COEIMHEHHS JJIEMEHTOB B y3J1axX
(epm fomyckaeTcs NPUHMMATH INApHUPHBIMH. I[Ipu nByTaBpoBeIX, H-00pasHbIX M TpyOuUaThIX
CEUCHHUSX DJIEMEHTOB pacueT ()epM IO IIAPHUPHOM CXeMe JIOIMyCKaeTcsl, KOTrAa OTHOIIEHUE BHICOTHI
CEUCHHUs K JUIMHE DJIEMEHTOB He mpeBblmaetr: 1/10 — i KOHCTPYKIMH, SKCILTyaTUPYEMBIX BO BCEX
KIIMMaTH4eCKuX paitoHax, kpome Iy, I, I, u II;; 1/15 — B paitonax [, I, I, u IL;.

ITpu npeBBIICHNN 3TUX OTHOIIEHUH CIIELYET YUUTHIBATh JOMOIHUTENbHbIC H3THOAIOIIIIE MOMEHTHI
B JJIEMEHTaX OT JKECTKOCTH Y3JIOB. YUYEeT )KECTKOCTH y3JIOB B (hepMax pas3pelaercst IpOU3BOJIUTH
NpUOIMKEHHBIMA METOJJaMH1; OCEBBIE YCHIIUS JOIYCKAETCsl OTPEIeIISTh M0 IapHUPHOI cxeme.

13.9%. PaccrosiHme MexIy KpasMH 3JEMEHTOB pEIIeTKH W II0sica B y3JIaX CBapHBIX (epMm c
(acoHkaMu cienyeT NMpUHUMAaTh He MeHee a = 6f — 20 MM, HO He Oosiee 80 MM (37€ch ¢ — TOJNIIMHA
(acoHku, MM).

Mexy TOpHaMH CTBIKYEMBIX 3JIEMEHTOB IIOSICOB (DepM, MEPEKPBHIBAEMBIX HAKJIAJKaMH, CIEIyeT
OCTaBJIATH 3a30p HE MeHee 50 MM.

CBapHbIe IIBBI, MIPUKPEIUIAIONINE IEMEHTHI PEmETKH (GepMbl K (PacOHKaM, CIELyeT BBIBOIUTH Ha
TOpeI] 3JIeMeHTa Ha JUIMHY 20 MM.

13.10. B y3nax ¢ep™m ¢ nosicamu 13 TaBpOB, ABYTaBPOB M OJMHOYHBIX YTOJIKOB KperieHne (pacoHOK
K IIOJIKAaM ITOSCOB BCTBIK CJIEAYET OCYLIECTBJISATH C IIPOBApOM Ha BCIO TONMMHY (acoHku. B
KOHCTPYKIHUSAX TPYIIBl 1, a Takke HKCIUTyaTHPYeMBIX B KimMatndeckux paioHax Ij, I, I, u I3
NPUMBIKaHUE Y3JIOBBIX (hPaCOHOK K IOsICaM CJIE/IyeT BBIIOJIHATH COTJIacHO 103. 7 Tabi 83*.

KOJIOHHBI

13.11. OTnpaBo4HBIE 3JIEMEHTH CKBO3HBIX KOJOHH C PEUIETKAMH B JBYX IUIOCKOCTSX CIIEAYET
YKPEIUISTh AuadparmMamu, pacrosaraéMbIMH y KOHLIOB OTIPABOYHOT'O DJIEMEHTA.

B CKBO3HBIX KOJIOHHaX C COEIMHHUTENBHOM PEIIeTKOH B OJHOM IUIOcKOCTH nuadparmsl ciemyer
pacrnonararb He pexe 4yem uepes 4 M.

13.12*. B neHTpalbHO-CKATHIX KOJOHHAX M CTOHWKAaX C OJHOCTOPOHHUMH TOSCHBIMH IITBaMHU
coryacHo 1. 12.9* B y3nax KperuieHus cBsizedd, 0aJloK, pacliopoK M APYTHX JIEMEHTOB B 30HE Mepeaadn
YCHIINS CIIEAYET MPUMEHSTH JIByCTOPOHHUE MOSICHBIE IIBBI, BBIXOASIINE 32 KOHTYPBl NPUKPEILIIEMOTO
snemenTa (y3na) Ha AnuHy 30k ¢ Kax10i CTOPOHBI.

13.13. VYrioBble MIBBI, NPUKPEIUIAIOMNE (PACOHKH COCTUHUTEILHON pEmEeTKH K KOJOHHAM
BHAXJIECTKY, CJIeJlyeT Ha3Ha4yaTh 110 pacyeTy W pacrojiarathb ¢ IByX CTOPOH (PaCOHKH BJIOJIb KOJIOHHBI B
BUJIC OT/ENBHBIX yYacTKOB B IIAXMaTHOM IOPSIKE, NPH 3TOM PACCTOSIHUE MEXIY KOHI[AMH TaKhX
IIBOB HE TOJDKHO TPEBBIMIATE 15 TOMMHH (hacoOHKH.

B xoHCTpyKLUMsX, BO3BOAMMBIX B KiIuMmarhueckux paiioHax I;, I, I, u II;, a Ttaxke npu
NPUMEHEHUU PYYHOU JyrOoBOM CBapKH LIBBI IOJKHBI OBITh HENPEPBHIBHBIMHU 110 BCEH UIMHE (haCOHKH.

13.14. MoHTa)XHbIE CTBHIKM KOJIOHH CJIEJ[yeT BBINOJIHATE C (Ppe3epOBaHHBIMHU TOPIIAMH, CBApHBIMH
BCTBIK, Ha HAKJIaJKaxX CO CBAPHBIMH IIBaMHU WJIM OOJITAaMH, B TOM 4YHCJE BBICOKONPOYHBIMH. [Ipm
MpUBapKe HAKIAIOK IIBBI CJIELYeT HE JOBOIUTH N0 CThIKa HA 30 MM ¢ KaxJa0i CTOpoHBI. JlomyckaeTcs



npuMeHeHre (IIaHLEBBIX COCAMHEHUH C Iepepaveil CKMMAIOIUX YCWIMH 4Yepe3 IUIOTHOE KacaHue, a
pacTsAruBaronmx — OoaTaMu.

CBA3U

13.15. B xaxmoMm TeMIepaTypHOM OJIOKE 3[aHUs CIICAYCeT MPEAyCMAaTPUBATh CAMOCTOSATEIHHYIO
CUCTEMY CBs3€eil.

13.16. Hixaue mosica MOJKPAHOBBIX 0alok W (epM IposeToM CBEIMIE 12 M clemyeT YKpeIrUIsaTh
TOPU30HTAJILHBIMHU CBSI3SIMH.

13.17. BepTukanbHbIC CBSI3U MEXIy OCHOBHBIMH KOJIOHHAMH HIDKE YPOBHS MOJKPAHOBBIX 0aJIOK
NP JIBYXBETBEBBIX KOJIOHHAX CIIEAYET PacIioylaraTh B INIOCKOCTH KaXKJJOH U3 BETBEH KOJIOHHBI.

BeTBu AByXBETBEBBIX CBSI3€H, KaK MPABHJIO, CIEAYET COETUHATh MEKAY COOOH COeANHUTENLHBIMA
pelIeTKaMH.

13.18. TlonepeuHble TOPU3OHTANIBHBIE CBSI3U CIEAYyeT NpelycMaTpuUBaTh B YPOBHE BEPXHEIr0 WIIH
HIDKHETO MOSICOB CTPOIMIIBHBIX (DepM B KaXKJIOM IIPOJIETE 3[JaHus 10 TOPLAM TeMIEepaTypHbIX OJIOKOB.
I[Ipn nmnuae TemmepaTypHOro Onoka Oomee 144 M crmepyer mpemycMaTpHUBaTh ITPOMEKYTOUHBIC
MOMEPEYHBIE TOPU3OHTAIILHBIE CBSI3H.

CrponuibHble (QepMbl, HE NMPHUMBIKAIOIIME HEMOCPEICTBEHHO K IOIEPEYHBIM CBSI3SM, CIEAYeT
PacKpeIIsITh B ITIOCKOCTH PACIIONIOKEHUS STHX CBS3EH pacliopKaMu U PacTsDKKaMH.

B Mecrax pacnono)keHusi HONEPEYHbIX CBSI3CH CIEAyeT MpeaycMaTpHBaTh BEPTHUKAIBHBIC CBS3H
MeXay hepmamu.

HpI/l HaJIMYUH KCCTKOTO AMCKa KPOBJIM B YPOBHE BCPXHHUX MOACOB CICAYCT NpeayCcMarpuBaThb
VMHBEHTAPHbIE CHEMHBIE CBS3M ISl BBIBEPKM KOHCTPYKLHMH M OOeclieueHHs] MX YCTOWYHMBOCTH B
Iporecce MOHTaXa.

B nokpeITHAX 30aHUI U COOPYKEHUH, SKCIUTyaTUPYEMBIX B KIMMaTHUeCKuX paioHax I;, I, Il u I,
ClIelyeT, KaK MPaBUJIO, MPEAyCMATPUBATE (JIOMOJHUTEIBHO K OOBIYHO MPUMEHSEMBIM) BepTHKAIbHBIC
CBSI3H [TOCPEIMHE KaXXJI0TO TPOJIeTa BJIOJIb BCETO 3aHUs.

13.19*. TIpononpHBIE TOPU3OHTAIBHBIE CBSA3M B IUIOCKOCTH HIDKHUX IIOSICOB CTPOIMIBHBIX (hepMm
clleflyeT MpeAyCMaTpHBaTh BAOJb KPaWHHUX PAZOB KOJOHH B 3[AaHUSIX C KPaHaMM TPYIN PEXHMOB
pabotel 6K—8K mo T'OCT 25546-82; B NOKpBITHAX C MNOJCTPONMWIBHBIMH (epMamMH; B OJHO- H
JBYIPOJIETHBIX 3/IaHMSAX C MOCTOBBIMH KpaHaMHu Ipy3onoxbeMHocThio 10 T u Oonee, a Ipu OTMETKe
HH3a CTPONIIBHBIX KOHCTPYKIMH CBBINIE |8 M — HE3aBUCHMO OT IPY30II0{bEMHOCTH KPAaHOB.

B 3pmaHMsAx ¢ 4HcIOM TpoJeToB 0ojee TpeX TOPU3OHTANbHBIE IMPOAOJIBHBIE CBA3H CIEAYET
pa3MelaTh TakKe BJOJb CPEIHUX PS/IOB KOJOHH HE PEeXe YeM depe3 MPOJIET B 3/aHHAX C KpaHaMH
rpymnn pexxuMoB padotsl 6K—8K mo 'OCT 25546—82 u uepe3 1Ba nposieTa — B IPOUYHX 3JaHUSX.

13.20. T'opu3oHTaJIBHBIE CBS3M MO BEPXHMM M HIDKHUM IOSCaM pPa3pe3HbIX (epM IpOIETHBIX
CTPOEHMH TPAHCIIOPTEPHBIX TaJIepell CIeayeT KOHCTPYHUPOBATh Pa3ieNIbHO ANl KaXKJOT0 MPOJIeTa.

13.21. IIpn npuMeHEeHNH KPECTOBOM PEIIETKH CBsI3€il MOKPBITHH JOMYCKAeTCs pacdeT IO yCIOBHOM
CXEMe€ B MPEIOI0KEHNH, YTO PACKOCHI BOCIIPUHUMAIOT TOJIBKO PACTSATHBAIONINE YCHITHSL.

ITpu ompeneneHny yCHIni B 3JIEMEHTaX CBs3eH oOkaTne moscoB ¢epM, KakK MPaBUIIO, YIUTHIBATh
HE CJIeayeT.

13.22. Ilpu ycrpoiicTBe MEMOpPaHHOTO HACTWIIA B IJIOCKOCTH HIDKHHX ITOSCOB (DepM JIOIyCKaeTcs
YUUTHIBATH pabOTy MEMOpaHEI.

13.23. B BHCSYMX HOKPHITUAX C IUNIOCKOCTHBIMHM HECYIIMMHU CHCTEMaMH (IBYHOSICHBIMHU, N3THOHO-
JKECTKUMH BaHTaMH M T. I.) CJIEAyeT IpeaycMaTpuBaTh BEPTHUKAJIbHbIE M T'OPU3OHTAIIbHBIC CBS3H
MCXKIY HECYHIUMU CUCTEMAaMU.

BAJIKH

13.24. TlpuMeHATh MaKeTH JIUCTOB JJIS MOSICOB CBAPHBIX IBYTAaBPOBBIX OaloOK, KaKk NPaBHIIO, HE
pasperaercsi.

Jis mosicoB OaJOK Ha BBICOKOIPOYHBIX OO0JITAX OIYCKACTCS MPUMEHATHh MAaKEeTHI, COCTOSIINAC HE
Oornee 4YeM W3 TpeX JIHCTOB, IIPU 3TOM IUIOIIAAb MOSCHBIX YTOIKOB CJIEIyeT NMPUHUMATh PaBHON He
menee 30 % Bcel oAy mosica.

13.25. TlosicHBIe HIBBI CBAapHBIX OAJIOK, a TAaKKe LIBBI, MPHUCOETUHSIONNE K OCHOBHOMY CEUCHMIO
Oakyu BCIIOMOTATENBHBIC JJIEMEHTHI (Hampumep, pedpa JKECTKOCTH), IOJDKHBI  BBITIONHSATHCS
HETPEPLIBHBIMI.

13.26. Ilpu mpuMeHEHWH OIHOCTOPOHHHMX IIOSICHBIX IIBOB B CBapHBIX ABYTaBPOBBIX Oalikax,
HECYIIUX CTAaTHYSCKYIO HATPY3KY, MOJIKHBI OBITh BBIITOJHEHBI CICIYIONUE TPEOOBAHU:



pacyeTHas Harpy3ka JOJDKHA OBbITh NPWIOKEHA CHMMETPHYHO OTHOCHTENIBHO IOIEPEYHOTO
cedeHHs OaJKH;

JTOJDKHA OBITH 00ecTIeueHa yCTOMYMBOCTE CKATOTO T0sica OallKi B COOTBETCTBHH C 11. 5.16%, a;

B MECTax MNPHUIOKEHHA K TOsicy OalKd COCPENOTOYEHHBIX HArpy30K, BKJIIOYas HAarpy3kd OT
PeOPHUCTHIX KeNe300€TOHHBIX TUTUT, TOJDKHBI OBITh YCTAHOBJICHHI ITONIEpEYHbIE peOpa )KECTKOCTH.

B purensx paMHBIX KOHCTPYKLHH y ONOPHBIX Y3JIOB CJIAYET NPUMEHATH JBYCTOPOHHUE IOSICHBIE
IIBBI.

B Oankax, paccuuThIBa€MBIX COTJAaCHO TpeOoBaHWsAM mm. 5.18%-5.23 HacToSmUX HOPM,
MPUMEHEHNE OJIHOCTOPOHHUX MOSICHBIX IIBOB HE JOITyCKAaeTCS.

13.27. Pebpa >kecTKOCTH CBAapHBIX OAJIOK JOJDKHBI OBITH YAAIEHBI OT CTHIKOB CTEHKH Ha PacCTOSHHE
He MeHee 10 TonmmH cTeHKH. B MecTax mepecedeHus CTHIKOBBIX [IBOB CTEHKH Ok C MPOIOIBHBIM
peOpOM JKECTKOCTH IIBBI, IPUKPEILIAIOIINE peOpo K CTEHKE, CIELyeT He JOBOIUTDH JO CTHIKOBOTO IIIBA
Ha 40 mMm.

13.28. B cBapHBIX JABYTaBpOBBIX OajlkaX KOHCTpyKIMH rpymn 2—4 ciemyer, Kak IpaBHiIo,
MPUMEHATH OJJHOCTOPOHHHE pedpa KECTKOCTH C PACHOIOKEHUEM UX C OJHON CTOPOHBI OaJIKH.

B 6ankax ¢ OAHOCTOPOHHMMHM MOSCHBIMH IIBaMH peOpa >KECTKOCTH CIELyeT pacrojiararb co
CTOPOHBI CTEHKH, POTHUBOIIOJI0XKHON PACIIOIOKEHUIO OJTHOCTOPOHHUX ITOSICHBIX LIIBOB.

HHOJKPAHOBBIE BAJIKHA

13.29. Pacuer Ha MPOYHOCTH MOJKPAHOBBIX OAJOK CJIEAYET BBINOJHATH COIVIACHO TPEOOBAHUSIM II.
5.17 Ha nelicTBUE BEPTUKAIBHBIX U TOPU30HTAIBHBIX HATPY30K.

13.30*. Pacuer Ha NPOYHOCTH CTEHOK IOAKPAHOBBIX OAJTOK (32 MCKIIOYEHHEM OaJloK,
paccuMTHIBAEMBIX HA BBIHOCIMBOCTb, [UII KPaHOB TPYyNI peXuMoB paborer 7K B mexax
metautyprudeckux npousBoActB u 8K mo 'OCT 25546-82) cnenyer Boinonusats 1o ¢Gopmysne (33), B
KOTOPOH TPH pacuere CEYCHHWI Ha Omopax Hepa3pesHbIX 0aliok BMecTo Kodddumuenta 1,15 crnemyer
npuHUMAaTh K03 duuuneHr 1.3.

13.31. Pacuer Ha yCTOWYMBOCTH IOJKPAHOBEIX OAaJOK CIEAyeT BEHIIONHATH B COOTBETCTBHHU C II.
5.15.

13.32. TIpoBepky YCTOHYMBOCTH CTEHOK M TMOSICHBIX JIMCTOB MOJKPAHOBBIX OalOK Cleayer
BBITIOJHATH COTJIACHO TPEOOBAHUAM pa3ll. 7 HACTOSIIIUX HOPM.

13.33*. TlogkpaHoBBIe OanKu ClEQyeT pACCUNUTHIBATh HA BBIHOCIMBOCTH COTJIACHO pa3d. 9
HACTOSIIIMX HOPM, ITPU 3TOM ciieqyeT npuHuMath o = 0,77 npu KkpaHax rpynn pexumoB pabdotst 7K (B
nexax Metamurypradeckux mpom3BoiacTB) U 8K mo FOCT 25546-82 u o= 1,1 B oCTaNBHBIX CIIyYasX.

B monkpaHoBBIX Oaikax Ui KPaHOB TPYIHI pekuMoB paboTsl 7K (B mexax MeTauTypradecKux
npou3BoacTB) U 8K mo 'OCT 25546-82 cTeHKH HOMOITHUTENBHO CEAyeT paCCUUTHIBATh HAa IIPOYHOCTh
cornacHo 1. 13.34* p Ha BEIHOCIIMBOCTB COTJIAacHO 11.13.35%.

Pacuer noaxpaHoOBBIX 0aJOK HA MPOYHOCT M Ha BEIHOCIMBOCTH CIIEIyeT IPOM3BOANTH Ha JICHCTBHE
KpPaHOBBIX HArpy30K, YCTaHaBIMBaeMbIX coriacHo tpeboBanusaM CHull mno Harpyskam u
BO3JICHCTBUSM.

13.34%*. B cxxaroli 30HE CTEHOK MOJKPAHOBBIX 0aJIOK M3 CTalM ¢ IpeaernoM TekydectH 1o 400 MIla
(4100 Krc/cM?) TOMKHBI ObITh BHITONHEHb! YCIOBHUS:

\/(Gx + Gloc,x)z - (Gx + Sloc,x )Gloc,y + Glzoc,y + 3(Txy + Tloc,xy)z < B ' Ry 5 (141)
Gy +Ojcx SRy (142)
Clocy TOf SRy (143)
Txy + Tloc,xy + Tfxy < Rs > (144)
M 0 7 nF

o, = (T, =—,0 =—:0 =0250;,. .;

X Wxn Xy ht loc,y P Ief loc,x loc,y

2Mtt (145)*
Tloc,xy = 0’30-100,y;o-fy = J—;Tf,xy = 0’250-fy;
S

f— koaddunment, npuHUMaeMblii paBHbIM 1,15 a5 pacdera pa3pe3Hbix 0anok u 1,3 — amst pacuera
CeueHU i Ha OTopax Hepaspe3HbIX OAIOK.
B dopmynax (145)*:



M, O — cOOTBETCTBEHHO M3rHOAIONIMIi MOMEHT U MOIEPEYHas CHiIa B CEYEHUH OaJIKU OT pacyeTHON
Harpys3Ky;

7n — KO3 GUIHEHT yBeNMIeHHs BEPTHKAILHONH COCPEIOTOUEHHON HArpy3Ku Ha OTAENBHOE KOJIECO
KpaHa, IpUHIUMaeMbIi corsacHo TpedoBanusm CHull mo Harpy3kam v BO3ICHCTBUSM;

F — pacueTHOe naBieHue Kojeca KpaHa 0e3 ydyera koaduimeHTa TMHAMUYHOCTH;

l,s— yclOBHAs JIMHA, onpeensemMas mo Gopmye

rae ¢ — KO3 PUIHIEHT, TPUHAMAEMBII U CBAPHBIX U MPOKATHBIX 0anok 3,25, mms 6aok Ha
BBICOKOIIPOYHBIX OonTax — 4,5;

Jir — cymMMa cOOCTBEHHBIX MOMEHTOB MHEPIUM T0sica OalKH M KPAHOBOTO peNibca MIIM OONIMit
MOMEHT HHEpPIHMH peibca W Tosica B Clydae MpPUBapKWd pejibca IIBaMH, 00eCIeYnBaOIUMHU
COBMECTHYIO paboTy perbca H Hosca;

M, — MecTHBI KpYTSIINIl MOMEHT, OIpeaessieMblil o Gpopmyiie

M,=F,+0,75 Oh,, (147)

rae € — YCIIOBHBIN DKCIIEHTPUCUTET, IPUHUMAEMBIN paBHBIM 15 MM;

(O, — momepeyHass pacyeTHas TOPU3OHTAJIbHAS HArpy3Ka, BBI3bIBaeMas IEPEKOCAaMH MOCTOBOTO
KpaHa M HENapauIeIbHOCTBIO KPAaHOBBIX IyTeH, NMpuHUMaemas coriacHo TpeboBanusiMm CHull mo
Harpy3Kam U BO3IeHCTBHUSM;

h, — BBICOTa KPAaHOBOTO PEJbCA;

bfl‘3

J f= Jy+ — cyMMa COOCTBEHHBIX MOMEHTOB UHEPLIMM KPY4EHHUs penbca U nosca, Tae ¢ u by
— COOTBETCTBEHHO TOJIIIMHA M IIMPHUHA BEPXHETO (CKATOT0) Mosica OaIKH.

Bce nanpsokenus B popmynax (141) — (145)* ciaenyer npuHuMarh co 3HakoM "oiroc”.

13.35%*. Pacyer Ha BHIHOCIMBOCTh BEpXHEW 30HBI CTEHKH COCTABHOH MOJKPaHOBOW Oallku cieayer
BBITIOJHATS 110 (hopMyIie

0,502 +0361%, +0,405c 5 +0.56 5 <Ry, (148)

rae Rv — pacueTHOE CONPOTHBICHHE YCTAJIOCTU IUIi BCEX CTajel, NMPUHUMAeMOE paBHBIM
COOTBETCTBEHHO ISl GATOK CBAPHBIX M HA BBICOKOIPOUHEIX Gontax: Rv =75 MIla (765 krc/cm®) u 95
MITa (930 kre/em?) mmst cxaToi BEpXHeH 30HbI CTEHKH (cedeHus B nposere Oankn); Rv= 65 Mlla (665
kre/cm”) u 89 MIla (875 xrc/cm®) isi pacTAHYTOH BepXHeil 30HBI CTEHKH (ONMOpPHBIC CEUCHMS
Hepas3pe3HbIX 0AI0K).

3raueHnss HampspkeHuit B Qopmyne (148) ciemyer ompemensats mo m. 13.34* oT KpaHOBBIX
Harpys3okK, yCTaHaBIHBaeMbIX coriaacHo TpebosanusaM CHull o Harpyskam 1 BO3AeHCTBUAM.

BepxHue nosicHpIe BBl B IOAKPAHOBBIX Oaiikax Uil KPaHOB Ipymil pexumMoB padotsl 7K (B mexax
Mmetantyprudeckux nponsBoiacts) M 8K mo 'OCT 25546—82 momKkHBI OBITH BBITIOJIHEHBI C IPOBAapOM
Ha BCIO TOJIIIMHY CTCHKH.

13.36. CBOOOAHBIE KPOMKH PACTSIHYTHIX MOSICOB MOJKPAHOBBIX OANOK M 0aJOK pabovnX IUIOMIA0K,
HEMOCPECTBEHHO BOCHPUHHMMAIOIINX HAarpy3ky OT TOABIKHBIX COCTAaBOB, JIOJDKHBI  OBITH
MPOKATHBIMH, CTPOTaHHBIMH MJIM OOpe3aHHBIMHM MAalIMHHON KHCIOPOJHON WJIM IUIAa3MEHHO-TyTOBOH
PE3KOil.

13.37%*. Pa3mepsl pebep ®KECTKOCTH MOJKPAHOBBIX OANOK JOJDKHBI yIOBIETBOPSATH TPEOOBAHUSM II.
7.10, mpu 3TOM LIMPHHA BHICTYNAIOLIEH YacTH JBYCTOPOHHEro pedpa JoinkHa ObITh He MeHee 90 MM.
JIBycTopoHHME TorepedHble pedpa JKECTKOCTH He JOJDKHBI IPUBAapUBAThCS K mosicaM Oanku. Topiibt
pebep KeCTKOCTH AOJDKHBI OBITh INIOTHO MPUTHAHEI K BEPXHEMY TIOSCY OAJIKH; IIPH STOM B Oallkax IOx
KpaHbl Tpynn pexxumoB padotsl 7K (B mexax meramryprudeckux nmpous3oacts) U 8K mo 'OCT 25546—
82 HeoOX0aMMO CTPOTaTh TOPIIBI, HPUMBIKAIONIHE K BEPXHEMY IOACY.

B OGamkax mopn kpadsl rpynn pexxumoB paboTtel 1K—5K mo T'OCT 25546-82 nomyckaercs
MIPAMEHATh OJAHOCTOPOHHHUE ITOTIEPEdHBIC pedpa )KECTKOCTH C MPUBAPKOW MX K CTEHKE W K BEPXHEMY
MOSICY U PACIIOJIOKEHHUEM COoTflacHo 1. 13.28.

13.38. Pacuer Ha TpPOYHOCTH MOJBECHBIX OAJOK KpPAHOBBIX IIyTeH (MOHOPENBCOB) ClEAyeT
BBITIOJHATH C YYE€TOM MECTHBIX HOPMAaJIbHBIX HANpsDKCHUH B MECTE MPHIIOKEHHS JaBICHHUS OT KoJieca
KpaHa, HalpaBJICHHBIX BIOJb ¥ MOMEPEK OCH OAJIKH.

JIMCTOBBIE KOHCTPYKIIUU



13.39. KoHTyp TONEpeYHBIX JJIEMEHTOB JKECTKOCTH O00O0JIOYEeK CIIeyeT IPOEKTHPOBATh
3aMKHYTBIM.

13.40. Ilepemady cocpemOTOYEHHBIX HArPy30K HA JIMCTOBBIE KOHCTPYKIUHU CIIEIyeT, KaK IPaBHUIIO,
IpeyCMaTpPUBATh YEPE3 TIEMEHTBI )KECTKOCTH.

13.41. B Mectax compspKeHUH O0O0JIOUEK Pa3TUYHONW (OPMBI CIEAYEeT MPUMEHSTh, KaK MPaBUIIO,
TUIABHBIE IEPEXO/IbI B LIENISIX YMEHBIIEHHUSI MECTHBIX HAITPSKCHUH.

13.42. BrimonHeHHe BCEX CTHIKOBBIX IIBOB CIIEAYET NpPEAyCMaTpHBAaTh JHOO IBYCTOPOHHEH
CBapKoH, 1100 OHOCTOPOHHEH CBApKOH ¢ TOABAPKOI KOPHS MM Ha MOJIKIIaKaX.

B mpoekre cienyer yka3piBaTh Ha HEOOXOJMMOCTh OOECIHEUeHHs] IUIOTHOCTH COEIUHEHHH
KOHCTPYKIINH, B KOTOPBIX 3Ta IIOTHOCTH TpedyeTcsl.

13.43. B 7mUCTOBBIX KOHCTPYKIHUSAX CIIEAYeT, KaK IPABIIIO, MPUMEHSATh CBAapHBIC COCIWHEHHS
BCThIK. COeIMHEHHs JICTOB TOJIIMHON 5 MM U MEHee, a TaKKe MOHTa)KHbIE COSAMHEHUS I0ITyCKaeTCs
npeaycMaTpUBaTh BHAXJIECTKY.

13.44. Tlpn KOHCTPYMPOBaHMH JIUCTOBBIX KOHCTPYKIMH HEOOXOAMMO TIpeayCcMaTpuBaTh
HHTyCTpUAIbHbIE METO/IBI MX U3TOTOBJIECHHS M MOHTa)Ka ITyTEeM MIPUMEHEHHUS:

JIICTOB U JIEHT OONBIINX Pa3MEpPOB;

croco0a pyJIOHUPOBaHHSI, H3TOTOBJICHUS 3arOTOBOK B BUJIE CKOPIIYII U JIP.;

packposi, 00ecrieurnBaroIero HauMeHbIIee KOIUIECTBO OTXO/I0B;

AaBTOMAaTUYECKON CBAPKH;

MHHUMAJIBHOTO KOJIMUYECTBA CBAPHBIX IIBOB, BBITOIHAEMBIX HA MOHTAXe.

13.45. Tlpu npOEKTHPOBAHWU MPSIMOYTOJBHBIX WIIM KBaJpaTHBIX B IUIaHE IUIOCKUX MeMOpaH
TIOKPBITHH B YIJIaX OIOPHBIX KOHTYPOB CIIEAYET NMPHUMEHATh, KaK IPaBHIIO, IUIABHOE COIPSHKEHHUE
3JIEMEHTOB KOHTypa. [[yii MeMOpaHHBIX KOHCTPYKIMH ClelyeT, Kak HpaBHiIO, HPUMEHSTH CTall C
MOBBIIUIEHHONW CTOMKOCTBIO IPOTUB KOPPO3HH.

MOHTA’KHBIE KPEIIVIEHUA

13.46*. MoHTaXHBIE KPEIUICHNSI KOHCTPYKIIMK 31aHUN ¥ COOPYKEHUH C TIOJKPAHOBHIMHU OalIkaMH,
PAaCCUMTHIBAEMBIMUA Ha BBIHOCIHMBOCTB, a TaKXKe KOHCTPYKLIHH IOA >KeJIE3HONOPOXKHBIE COCTaBbI
Clie[lyeT OCYIIECTBIIATh Ha CBApKE WU BBICOKOIIPOYHBIX OOJITaX.

Bontel kiaccoB TouHoctn B m C B MOHTaXHBIX COENMHEHUSIX STHX KOHCTPYKIMH JIOITyCKaeTcs
MIPUMEHSTB:

JUISL KpeIJIeHHsI IPOTOHOB, HJIEMEHTOB (JOHAPHOW KOHCTPYKLMH, CBS3eH 10 BEPXHUM IoscaM (epM
(TIpy HaJTMYUM CBSI3EH 110 HYXKHUM TI0SICaM MITH JKECTKOW KPOBJIN), BEPTHKAJIBHBIX CBs3eH 10 pepMam u
(oHapsM, a TaKXKe IIEMEHTOB (paxBepKa;

UL KpeIUIeHWsT CBs3eH 1O HIDKHUM TosicaM (epM [P HaJHYMH HKECTKOW  KPOBIH
(>xe1e300€TOHHBIX WM apMUPOBAHHBIX IUTUT U3 SUEHCTHIX OETOHOB, CTAIBHOTO MPOGHINPOBAHHOTO
HAacTWIA U T. I.);

JUIl KPETUIEHHUs CTPONMWIBHBIX W MOACTPONWIBHBIX (DEpM K KOJIOHHaM W CTPONMJIBHBIX (epM K
MIOACTPONHIIBHBIM TIPH YCIIOBUH IIEPEAadl BEPTHKAIEHOTO ONOPHOTO AaBJICHUS Yepe3 CTOJIHK;

IUIS KpeIUIeHHs DPa3pe3HbIX ITOJKPAHOBBIX OalloK MexIy co0OoH, a TakkKe IJIs KpeIUIeHHS WX
HIDKHETO 10sIca K KOJIOHHAM, K KOTOPBIM He KPETISTCSI BEPTUKAIbHBIE CBSI3H;

JUIl KperuIeHusT OaloK pabodumX IUIOIANOK, HE MOIBEPraroIINXCsl BO3ACHCTBHIO TUHAMHYECKUX
Harpys3oxk;

JUISL KPETUICHUS] BTOPOCTETIEHHBIX KOHCTPYKIIHH.

14. JONMOJHUTEJIBHBIE TPEBOBAHUS 1O IPOEKTUPOBAHMIO KUJIBIX U
OBIIECTBEHHbBIX 3JIAHUI 1 COOPYKEHUI
KAPKACHBIE 3/IAHUSI

14.1-14.3 u Tabi. 43 UCKIIOYCHBI.

14.4%¥. Jlnsa mepepacrnpenesieHns: HM3rHOAONIMX MOMEHTOB B JJIEMEHTaX paMHBIX CHCTEM
JIOTTyCKAaeTCsl MPHMEHCHHWE B Y3JlaX COCIUHCHHS pUTeleld ¢ KOJOHHAMHU CTAIbHBIX HAKIIAJOK,
paboTaroIKX B TUTACTHYECKON CTaTUH.

Haxmamku cremyeTt BBIIONHATE U3 CTaNIeH ¢ mpenenoM Tekydectu o 345 MIla (3500 KFC/CMZ).

VYeunus B HakJIaAKax clelyeT ONpeAeNnsTh NMPU MUHUMAIBbHOM Mpeene TeKYUECTH Oy uin = Ry
MAaKCHMAJIEHOM IIpeJieNie TEKYUECTH Oy, par = R, + 100 MIIa (1000 KFC/CMZ).

Haknanku, pa0oTarome B IUIACTUYECKON  CTaJWM, JOJDKHBI HMETh CTPOTAQHHBIE WM
(hpe3epoBaHHBIC MIPOIOJIEHBIC KPOMKH.
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BUCSAYME ITOKPBLITHUA

14.5. JIns KOHCTPYKIIMH W3 HHTEH CJleoyeT, KaKk NpaBWIO, MPUMEHATh KaHATHI, MPSIOd |
BBICOKOIIPOYHYIO ITPOBOJIOKY. IOITyCKaeTCsl MPUMEHEHHUE MIpoKaTa.

14.6. KpoBJis BUCSYETO MOKPHITHS, KaK MMPABHJIO, JOJDKHA OBITH PACIIOI0KECHA HEMOCPEACTBEHHO Ha
HECYIMX HUTAX U MOBTOPATH 00paszyemyto uMu (opmy. [lomyckaercst KpOBIIO HOAHATH HaJl HUTIMH,
OllepeB HAa CHENHAIbHYIO HAJCTPOCYHYIO KOHCTPYKIMIO, WM IOJBECHTh K HUTSIM CHHU3Y. B 3ToM
ciiy4ae (hopMa KPOBIIM MOKET OTJIMYATHCS OT (POPMBI IPOBUCAHUS HUTEH.

14.7. O4epTaHus OMOPHBIX KOHTYPOB CIIEAYET Ha3HAYaTh C YUE€TOM KPUBBIX JABJICHUS OT YCHIHH B
MPUKPEIUICHHBIX K HUM HUTSX NIPU pacdeTHBIX Harpy3Kax.

14.8. Bucsume TOKPHITHS CIEAYeT pPACCUMTHIBATH Ha CTAaOMIBHOCTH ()OPMBI OT BPEMEHHBIX
Harpy3ok, B TOM YHCIE OT BETPOBOIO OTCOCA, KOTOpas IOJKHA 00ecrednBaTh TI'epMETHYHOCTb
NPUHATOW KOHCTPYKLUHUH KpOBJIH. [Ipu 3TOM ciemyer npoBepsiTh M3MEHEHNE KPUBH3HBI ITOKPBITHS MO
IBYM HalpaBJEeHUsIM — BJIOJNb W Tmomnepek Huredl. HeoOxoaumas cTaOMIBHOCTH JIOCTHTaeTCsl C
TTOMOIIbI0 KOHCTPYKTHUBHBIX MEPONPHATHH: YBEITMUCHNEM HATSHKEHHWS HHUTH 3@ CUET BECa MOKPBITHS
WIN TIPEBApUTENBHOTO HAIPSKECHUS; CO3JaHMEM CIIEIMAIbHON CTAOWIN3UpYIOMeH KOHCTPYKLUH;
NPUMEHEHNEM H3TUOHO-)KECTKUX HUTEW; MpPEBpalleHHEeM CUCTEMbl HHTEH M KpPOBENBHBIX IUIMT B
€/IMHYI0 KOHCTPYKIIHIO.

14.9. Ceuenrie HUTH JOJDKHO OBITH PACCUMUTAHO MO HAWOOJIBIIEMY YCHIIHIO, BOSHHKAIOMIEMY IPH
pacdeTHOH Harpyske, C y4eTOM M3MEHEHHMs 33JaHHOI reoMeTpuu MOKPBITHSA. B ceTdaThIX cucremax,
KpOME 3TOr0, CEYEHHE HUTH JOJDKHO OBITh MPOBEPEHO Ha yCWIIME OT JIEHCTBHS BPEMEHHON Harpys3KH,
PpacronoXeHHOH TOJIBKO BIOJIb JAaHHOW HUTH.

14.10. BeprukanpHble W TOPHU3OHTAJbHBIE IEPEMEIICHHWS HUTEH W YCHIMA B HHUX CIEOyeT
OTIPEJICTISITh C YyUYETOM HEITMHEHHOCTH PabOThl KOHCTPYKIMI TOKPBITHSL.

14.11. KosdhdurmeHTs! ycaoBuil paboThl HUTEH U3 KAHATOB U MX 3aKPEIICHUMN CIICAyeT IPHHUMATh
B COOTBETCTBHH C pazd. 16. s cTaOMIM3UPYIOMNX KaHATOB, €CIIM OHHM HE SBIISIFOTCS 3aTSDKKAMHM JUTS
OTIOPHOTO KOHTYPa, K03 uItmeHt ycinoBuit pabots! y. = 1.

14.12. OnopHble y37bl HUTEH W3 NPOKATHBIX MpOQHIeH CcJIeayeT BBINONHATH, KaK MpPaBHIIO,
IIaPHUPHBIMH.

15*. JOIIOJIHUTEJBHBIE TPEBOBAHUSI 110 TIPOEKTUPOBAHHUIO OIIOP
BO3YIIHBIX JIMHUM SJIEKTPOIEPEJAYU, KOHCTPYKIUIL OTKPBITBIX
PACIPEJEJIUTEJBHBIX YCTPOMCTB U JINHUI KOHTAKTHBIX CETEN
TPAHCIIOPTA

15.1*. na omop BO3MYNIHBIX JWHHK oanekTpornepenaun (BJI) ¥ KOHCTPYKIMH OTKPBITHIX
pactipenenutensHbIX yerpoiictB (OPY) u nunnit konTakTHBIX cereid TpaHcmopTa (KC) criemyer, kak
TIPAaBHJIO, IPUMEHSTh CTalld B COOTBETCTBHU ¢ Tabim. 50* (kpome crameit C390, C390K, C440, C590,
C590K) u Tabm. 51, a.

15.2%*. bonts! kinaccoB Tounoctd A, B u C s onop BJI u kouctpykuuii OPY BeicoToit mo 100 M
CllelyeT TPUHUMATh Kak JUIs KOHCTPYKLHH, HE pacCUUTHIBAEMBIX Ha BBIHOCIHMBOCTb, a IUISl OIIOP
BbIcOTOM O0stee 100 M — Kak 11t KOHCTPYKIMH, PaCCUNTHIBAEMBIX Ha BEIHOCIHBOCTE.

15.3. Jlutele meranu ciemyeT MPOEKTUPOBATh M3 YIIepoAucToi cranu Mapok 35JI u 45]1 rpynm
ook Il u I mo TOCT 977-75*.

15.4*. Ilpm pacuerax onop BJI u xorcTpykimit OPY u KC crnenyer npuanmars k03(GHUINCHTHI
yCIoBHA pa0OTHI, yCTaHOBIIEHHBIE pa3x. 4* m 11, a Tawke mo Tabm. 44* m. 15.14* w mpui. 4*
HACTOAIINX HOPM.

Pacyer Ha MPOYHOCTH JIEMEHTOB OIOP, 32 UCKIIOYEHHEM pacdeTa CeUeHHH B MecTaxX KperuleHHs
PacTSHYTHIX 3JEMEHTOB U3 OJMHOYHBIX YTOJIKOB, IPHKPEIUIIEMBIX OJHOI MOJKOI Oosntamu, mo 1. 5.2
HE JIOITyCKaeTCsl.

Tabnuma 44*

| Koa¢ppuumenrst




OneMeHTH KOHCTPYKIHUI

YCIIOBUI pabOTHI ¥,

1. Cxatple mosica M3 OJUHOYHBIX YTOJKOB CTOEK
CBOOOZHO CTOSIIIMX OIOpP B MEPBBIX JBYX MaHENAX OT
GarMaka IpH y3JIOBBIX COEIMHEHUSIX

a) Ha CBapKe

0) Ha OonTax

2. CxaTble AJIEMEHTHI IUIOCKHX PeleT4aThIX TpaBepc
u3 OJIMHOYHBIX PaBHOIIOJIOYHBIX YTOJIKOB,
TIPUKPEIUIIEMBIX OTHOMH monKkoit (puc. 21):

a) mosica, TPHUKpEIUIsieMble K  CTOHKE  OIMOPBI
HEMOCPECTBEHHO ABYMsI OOJITaMH U Ooiee

0) mosica, NPUKpEIUIIEMble K CTOWKE OIOPBI OIHUM
OoxTom mim depe3 hacoHKy

B) pacKOCHI U PAacCIOpPKH

3. OTTSOKKM M3 CTalbHBIX KAaHAaTOB U ITyYKOB
BBICOKOIIPOYHOM IPOBOJIOKH:

a)IUTsl TPOMEXKYTOUHBIX OMOP B HOPMAIBHBIX PEXKUMAX
paboTsI

0) /1St aHKEPHBIX, aHKEPHO-YTJIOBBIX U YIJIIOBBIX OIOP:

B HOPMAJBHBIX PEKUMAaX PadOTHI

B aBapUUHBIX PeXKUMaX pabOThI

[Ipumeuanune: YkazaHHble B Tabnuie KO3 UIMEHTHI yCIOBHH pabOTHI He

pacuopoCTpaHsatOTCs Ha COCAMHCHUSA 3JICMCHTOB B y3J1aX.

0,95
0,9

0,9
0,75

0,75

0,9

0,8
0,9

15.5. Tlpu ompenerneHUH TPUBEICHHOW THOKOCTH TO Ta0d. 7 HAaWOONBIIYI0 THOKOCTH BCETO

CTEPIKHSI A CIIe{yeT BBIYHCIATH 10 (hopMyIiam:

JJI1 UCTBIPEXTPAHHOI'O CTCPIKHA C MMapalyICIbHBIMU MTOsICaMU, HIAPHUPHO ONIEPTOTO IO KOHIIAM

JUISL TPEXT'PaHHOTO PABHOCTOPOHHETO CTEPXKHSA C MapajUIeIbHBIMU MOSICAMH, MIAPHUPHO ONEPTOTO

A =21/b; (149)
10 KOHIIaM
A =2,50/b; (150)

JUIsl CBOOOTHOCTOSIILIEH CTOMKY mUpaMuaanbHON GopMsl (puc. 9)*

A =24 U/b;. (151)
O6o3HaueHus, MpuHATHIE B popmynax (149) — (151):

10 =1,25(bs/b))* — 2,75(by /b;) + 3,5 — K0dbBHUIHEHT 715t ONPEICICHNs PACUCTHOR [THHBI

[— TeOMETpHUICCKad JJINHA CKBO3HOI'O CTCPIKHSA;

b — paccTosiHEE MEXIy OCSIMH IOSICOB Y3KOH I'PaHU CTEP)KHS C apauIeIbHBIMI TIOSICAMH;

h — BBICOTA CBOOOIHO CTOSIIEH CTOMKH;

bS u b,' — pacCTOAHUA MEKAY OCAMU IMOSACOB HHpaMHI[aHBHOﬁ OITIOPBI COOTBETCTBEHHO B BEPXHEM U

HIDKHEM OCHOBaHMSIX HanbOojee y3KOI>'I T'paHu.

15.6. Pacder Ha yCTOWYMBOCTH BHEIICHTPEHHO-C)KATHIX M CHKATO-M3TMOAEMBIX CTEPKHEUW CKBOZHOTO
CEYeHHs, NTOCTOSIHHOTO IO [UIMHE, CIEAyeT BBIIOJIHATH COIJIACHO TPEOOBAHHUAM pasll. 5 HACTOSIINX

HOpM.



a) 0)

A
A

m

Puc. 21. Cxembl TpaBepc
@ — ¢ TPEYroJIbHOM PEETKO; 6 — TO *Ke, CO CTOHKaMHU

g paBHOCTOPOHHUX TPEXTPaHHBIX CTEPKHEH CKBO3HOIO CEYEHHs, IMOCTOSHHOIO MO JUIMHE, C
pemeTKaMy 1 IMJIaHKaMH OTHOCHTEIIEHOM SKCIEHTPUCHUTET 71 CIIEAYET BBIYUCISATH MO (GOpMyIIam:
TIpH U3THOE B IDIOCKOCTH, MIEPIICHANKYISIPHOW OJTHON M3 TpaHeit

m = 3,48 BM/(Nb); (152)
npu I/I3FI/I6€ B IIJIIOCKOCTH, napannenLHoﬁ O,HHOfI nus3 rpaHeﬁ
m =3 AMI(ND), (153)

r1e b — paccTosTHHE MEXIy OCSMH MOSICOB B IFIOCKOCTH TPaHHU;

f— ko3¢ durnmeHT, paBHbIi 1,2 mpu 60NTOBBIX coeuHEHUAX U 1,0 — IpH CBapHBIX COSTNHEHUSX.

15.7. Ilpu pacdere BHEIEHTPEHHO-CXKATBIX M C)KATO-U3TMOAEMBIX CTEpKHEH CKBO3HOTO CEUCHHS
COrJIacHO TpeOoBaHWSAM M. 5.27* HacCTOSAIIMX HOPM 3HAYEHHE OSKCIEHTPUCHTETa TPH OOJTOBBIX
COEIMHEHUSX 3JIEMEHTOB CIIEyeT YMHOXaTh Ha Koaddunumenr 1,2.

15.8. Ilpm mpoBepke YCTOHYMBOCTH OTHENBHBIX IIOSICOB BHEIEHTPEHHO-CXKATBIX W CXKATO-
U3rnbaeMbpIX CTOEK CKBO3ZHOI'O CEUEHHs OIOp C OTTSHKKaMHU IPOAOJBHYIO CHIIy B KaXIOM IOsice
CIIelyeT OIpeNessiTh C Y4YeTOM YCWIMS OT W3ru0arolero MomeHTa M, BBIYUCISIEMOrO MO
neopMUpOBaHHOM cxeme. 3HaYEHHE ITOr0 MOMEHTa B CEpEeMHE JUIMHBI NIAPHUPHO-OIIEPTON CTOHKH
JOJDKHO OTIpeNeNAThes 1Mo (popmyite

Moo= e Bcr s g (154)

rie M, — u3rubaroluii MOMEHT B cepeJiMHe JUIMHBI OT NONIEPEYHON Harpy3KH, oNpeienseMbli Kak B
OOBIYHBIX OaNIKax;

8 =1 — 0,INP/EJ); 3nech J — MOMEHT WHEPIMH CEUEHWS CTOWKH OTHOCHTENBHO OCH,
MEPIEHANKYIISIPHON TUIOCKOCTH JEHCTBUS TIONIEPEUYHOM HATPY3KH;

| — 1vHa CTOMKH;

N — npojionibHast cujla B CTOMKE;

Jq — IPOrH0 CTOWKH B cepe/iMHE JJIMHBI OT NONEPEYHOH HArpy3KH, ONpe/ENieMblii Kak B OOBIYHBIX
Oankax;

fo=1/750 — cTpenka Ha4YaTLHOTO UCKPUBJICHHS CTOMKH;

f— koo unmeHT, npuHUMaeMbIi cornacHo 1. 15.6.

15.9. Tomepeunyto cuny ( B CKaTO-M3THOAEMBIX WM IMAPHUPHO-OMEPTHIX CTOMKAX CKBO3HOTO
CEUCHUS, IOCTOSIHHOTO T10 AJMHE, B ONOpax € OTTSHKKAMU CJIeAyeT MPUHUMATh IOCTOSHHOM O UTMHE
CTOMKH U OTpenesTh o popmyie

0 = Omax + 22y 4 ) (155)




1€ Qg — MAKCUMAIIbHASI TIONIEPEYHAsI CHJIA OT BHEIIHEH HArpy3KH.

OcranbHble 0003HaYeHust B popmyiie (155) nmpuHsTH TakuMu, Kak B popmyie (154).

15.10*. Pacuer Ha yCTOWMYMBOCTH CXKATBHIX CTEPXKHEW KOHCTPYKIWH M3 OJUHOYHBIX YTOJKOB
Clle[lyeT BBIIOJIHATD, KaK IPaBHIIO, C YIETOM KCLUEHTPHYHOTO IPHIOKESHHUS IPOAOIBHBIX CHIL

Jlonmyckaercsl pacCUUTHIBATh 3TH CTEPIKHU KakK LIEHTpaJbHO-CXKaThle 10 (opmyre (7) mpu ycaoBUH
YMHOXKEHHS MIPOJOJIBHBIX CHII Ha KOG PHUIIMEHTH ¢, B @y, IPHHUMaeMble He MeHee 1.0.

B npocTpaHCcTBEeHHBIX OOJTOBBIX KOHCTPYKLUSX 1O pUc. 9% (kpome puc. 9%,6 U KOHIEBBIX OIOP)
NPY LIEHTPUPOBAHUH B y3JlaX CTEPXKHEH M3 OJJMHOYHBIX PABHOIOJIOYHBIX YTOJKOB MO MX PHCKaM IpH
OJTHOPSIZTHOM PacIIONIOKEHUH OOJITOB B JIEMEHTAX PEIISTKH M MPHUKPEIJICHUH PAacCKOCOB B y3JI€ C JABYX
CTOPOH MOJIKHU M0sICa 3HaYeHHs KOA()HULIUEHTOB ¢, U ¢y OTIPENSISAIOTCSL:

I HOACOB ¢ A < 3,5 (mpu 2> 3,5 ciefyer OpuHUMAaTh A = 3,5) 1o GopMynam:

mipu 0,55 < ¢/b £0,66 u N,,¢/N,, < 0,7

a, =1+ [c/bf 0,55+ A(0,2 - 0,052)]de/Nm ; (156)*
mpu 0,4 < ¢/b<0,55u N,,4/N,, <(0,33¢/b— 0,58
a, =095+0]c/b+ [0,34 —0,62¢/b+ A(02— 0,052)]de /N, (156,a)

JUIS. pacKOCOB (C OTHOLIEHHEM pAacCTOSHMS IO IOJIKE YroJIKa packoca OT oOyIKa J0 PHCKH, Ha
KOTOpPOW YCTAaHOBIICHBI OONTHI, K IIUPWHE TOJKH Yrojika packoca, pasaoM ot 0,54 mo 0,60),
HPUMBIKAIONIHMX K PacCCUUTHIBAEMON MaHEIH 10sca, 10 hopMyJIaM:

mpu 0,55 < ¢/b £ 0,66 u N,,¢/N,, < 0,7

;= 1,18 —-0,36¢/b + (1,8¢/b — 0,86)N,ui/ N,y (157)*

o;=1-0,04c/b+ (0,36 — 0,41¢/D)N,ui/ N,y - (157, a)

Jlis mpocTpaHCTBEHHBIX OONTOBBIX KOHCTPYKITHI IO pHC. 9%, 2, 0, e B popmymax (156, a) u (157, a)
cnenyet npuauMaTth 0,45 < ¢/b < 0,55

B mpocTpaHCTBEHHBIX CBapHBIX KOHCTPYKIUSX W3 OJMHOYHBIX PABHOIIOJIOYHBIX YTOJIKOB IO PHC.
9% 6, 2 (kpoMe KOHIIEBBIX OIOp) C MPHUKPEIUIEHHEM PAacKOCOB B y3JI€ TOJIBKO C BHYTPEHHEW CTOPOHBI
MOJIKH Tosica pH N,,//N,, < 0,7 3HaueHUs K03)OUIUCHTOB ¢, U @y IPUHIMAIOTCS:

TP ICHTPUPOBAHKH B y3JIaX CTEPXKHEH 110 LEHTpaM THKECTH CeUeHUH o, = o = 1,0;

MIPH [ICHTPUPOBAHUH B y3J1aX OCCH pacKOCOB Ha 00YIIOK mosica &, = &= 1 + 0,12N,,/N,,.

ITpn pacdere KOHCTPYKIMI HAa COBMECTHOE JEHCTBHE BEPTHKAJIbHBIX M MONEPEYHBIX HArpy30K H
KPYTSAIIET0 MOMEHTA, BBI3BAHHOTO OOPBIBOM IIPOBOJOB MIIM TPOCOB, JOITyCKAETCS IPUHUMATD Q) = Qly
=1,0.

O06o3HaveHus, MPUHATHIE B hopMmyrax (156)* — (157, a) nis onpeneneHus o, U oy:

¢ — pacCTOsIHUE IO TOJIKE YrojKa Mosca OT OOyIIKa 10 PHCKH, HAa KOTOPOH pacIoJIOXKeH LEeHTp
y31a;

b — mmpuHa MOJIKM yTOJIKa Mosca;

1 — ycloBHas THOKOCTb MOfCa;

N,, — IpO/IONIbHAS CHJIA B TIAHETIH T105ICa;

N,,g — CyMMa IIPOEKLMH Ha OCh MOsCa YCUIUM B pacKocax, MPUMBIKAIOIUX K OJHOH IOJIKE Mosica,
nepenaBaeMas Ha HETO B y3Je M OIpenensieMas IIPH TOM XK€ COYeTaHWH Harpy3okK, Kak s N,; IpH
pacuere rosica IpUHUMAETCs OOJIbIIIEe U3 3HAYCHUH NV,,4, TOTYUYEHHBIX JUIS Y3JI0B TI0 KOHIIAM TTaHEeIH, a
IIPU pacyeTe packocoB — JUIS y3Jia, K KOTOPOMY IIPHUMBIKAET PackKoc.

15.11*. IT'nbKoCTh IEPBOTO CHU3Y PACKOCa U3 OMMHOYHOTO YTOJKA PEIIeTIaTOl CBOOOIHO CTOSIIEH
CTOMKHU HE JOJDKHA mpeBsImats 160.

15.12. OtknoHEeHUs Bepxa ONOP M BEpTHKaJIbHBIE NPOTHOBI TpaBepC HE MOJDKHBI IPEBHIIIATH
3HAa4YEHWH, MPUBEACHHBIX B Ta0I. 45.

Tabmuua 45
Koncrpykunu n OtHocutenbHble | OTHOCHTENBHBIE TPOTHOBI TpaBepc (K JIMHE MpoJieTa
HaIpaBJICHNE OTKJIOHEHUS WJIN KOHCOJIN)
OTKJIOHEHUS
CTOCK BEPTHKAJIBHbIC TOPH30HTAJIbHbIE
(x BBIcOTE /1) | B IposieTe | Ha KOHCOJIM | B TpoJeTe | Ha KOHCOJIH
1. KoH1eBble U YTJIOBBIE 1/120 1/200 1/70 He orpannuuBatotcs
onopsl BJI ankepHOro
THIIA BBICOTOH O 60 M




BJI0JIb ITPOBOJIOB

2. Onopsl BJI ankepHoro 1/100 1/200 1/70 To xe
THIa BBICOTOM 70 60 M
BJI0JIb TIPOBOJIOB

3. [IpomexxyTodHEIE He 1/150 1/50 To xe
omopel  BJI  (kpome | orpaHHYHBAIOTCS

MePEeXOIHbIX) BIOJIb

pPOBOJIOB

4. TlepexomHbie OMOPHI 1/140 1/200 1/70 To xe

BJI Bcex THIOB BEICOTOM
cBeime 60 M BHOJB
IPOBOJIOB

5. Omopsr OPY  BroJjb 1/100 1/200 1/70 1/200 1/70
MPOBOJIOB

6. To ke, momepex 1/70 He orpanmuuBatoTcst
IPOBOJIOB

7. Crolikm omop oA 1/100 - - — -
o0opynoBaHue

8. Bankn Jacedis — 1/300 1/250 — —
ob0opynoBaHue
IIpumeuanus: 1. Orknonenus onop OPY u tpasepc omop BJI B aBapuifHOM M MOHTaXXHOM
pexuMe He HOPMUPYIOTCSI.
2. OTKJIOHEHUS W TPOTHUOBI MO TO3. 7 U 8 MOIDKHBI OBITh YMEHBIIEHBI, €CITH TEXHUIECKUMH
YCJIOBHAMH Ha SKCILTyaTalyio 000pyIOBaHNUS YCTaHOBIECHBI 00JIee XKeCcTKHe TpeOOBaHus.

15.13. B cranpubix KoHCTpYKIuMsax onop BJI u OPY 3 oquHOYHBIX yroikoB aAnadparMsl Cieayer
pacrionarate He pexe 4eM depe3 15 M, a Takke B MecTax MPWIOKEHUS COCPEAOTOUCHHBIX HATPY30K U
MIEPEIOMOB MOSICOB.

15.14*. B onmHOOONTOBBIX COCHMHCHHSAX JJIEMCHTOB PEIICTKH (PAacKOCOB M PACIOPOK) KpOMe
MIOCTOSTHHO Pa0OTalOUIMX Ha PACTSDKEHWH MPU TOJIIMHE IOJIKM 0 6 MM M3 CTajJed C IpenesioM
tekydect# 10 380 MITa (3900 krc/cm”) paccTosHHE OT Kpas SJIEMEHTa 10 HEHTPa OTBEPCTHS BIOJb
ycunusl gomyckaercss nmpuHuMmatk 1,354 (rme d — nmamerp orBepcTusi) 6e3 IOMycka B CTOPOHY
YMEHBILEHUS] TIPU WU3TOTOBJICHUH DJIEMEHTOB, O YeM JIOJDKHO OBITh yKa3zaHo B Ipoekrte. IIpu sToMm B
pacueTe Ha CMATHE COCOMHSAEMBIX IEMEHTOB KOo3(duimeHT ycimoBuit pabOTBl », COEAWHEHUS B
thopmyne (128) cnexgyet nmpuHUMaTh paBHBIM 0,65.

B 01HOOONTOBBIX COEAMHEHUSX DIIEMEHTOB, ITOCTOSTHHO pabOoTarONINX Ha pacTshKeHHe (TAT TpaBepc,
9JIEMEHTOB, TPHMBIKAIONIMX K y3J1aM KpeIUICHHS TPOBOJOB M TPOCOB, M B MECTaX KpEIUICHUS
000pymOBaHUs), PACCTOSIHUE OT Kpas 3JIEMEHTa [0 LEHTpPa OTBEPCTHSl BIOIb YCHIHS CIEIyeT
MPUHUMATDH HE MeHee 2d.

15.15. Packocsl, NpUKperusieMble K 1Mosicy 0oJTaMH B OJHOM Yy3J1€, JOJDKHBI PacrloiarathCs, Kak
MPaBUJIO, C ABYX CTOPOH IIOJIKU TTOSICHOTO YTOJIKA.

15.16. B O0ONTOBBIX CTHIKaX IOSICHBIX PaBHOIIOJIOYHBIX YTOJKOB YHCIO OOJITOB B CTHIKE CIIEAYET
Ha3Ha4aTh YETHBIM U PACTIPEEIISITh OONITHI IOPOBHY MEKAY MOJIKAMHU YTOJIKA.

KonmuectBo OOJTOB TPH OJHOPSIIHOM M IIAXMAaTHOM HMX PACIOJIOKEHUH, a TAaKKe KOJIMYECTBO
TIOTIEPEYHBIX PSI0B OONTOB IIPU ABYXPSJHOM HX PAcIOIOKEHHH ClIeIyeT Ha3HadaTh He OoJiee mITH Ha
OJIHOH MOJIKE YTOJIKA ¢ KaXXAO0WU CTOPOHBI OT CTHIKA.

16. JONIOJIHUTEJIBHBIE TPEBOBAHUA 110 IPOEKTUPOBAHUIO
KOHCTPYKIIMA AHTEHHBIX COOPYKEHMM (AC) CBSI3U BLICOTOM /10 500 M

16.1. ITpu npoexktupoBanuu AC crenyeT nperycMaTpUuBaTh:

CHIDKCHHUE a3POANHAMUYIECKOTO CONPOTHUBIICHNSI COOPY)KEHHS M OTAEIBHBIX €TI0 3JIEMEHTOB;

palMOHABbHOE pAacIpesiesieHue YCHIMH B 3JIEMEHTaX KOHCTPYKIMH IIyTeM HCIIOJIb30BAHUS
Npe/IBapUTEIHHOTO HAITPSKEHUS;

COBMEIIIEHNE HECYIINX U PaJHOTEXHUIECKUX (QYHKIIHH.

16.2*. Ina koHcTpykuuu AC cremyer, Kak MpaBHUiIO, MPUMEHSITh CTadl B COOTBETCTBUHU C TaOIl.
50* (xkpome craneit C390K, C590, C590K) u tabx. 51, a.

16.3. Jlnsg OTTSHDKEK M DIIEMEHTOB AHTEHHBIX TIOJIOTEH CIEeIyeT NPHUMEHSTh CTajJbHbIE KaHAThI
Kpyrible ouuHKOBaHHbIE 1Mo Tpynme CC, Tpy3oBble HEpPacKpyUMBAIOIIMECS OJWHAPHOM CBHBKH



(crimpanbHBIE) WM HEPACKPyYUBAIOLIMECS JIBOWHOHW KPECTOBOHW CBHMBKM C METaJUIMYECKHM
CepACYHUKOM (KPYTJIONPSAHBIE), TPH O3TOM CHHPAJbHBIE KaHATHl JOJDKHBI HPUMEHSTHCS TIpH
pacdaerHbIx yemmusax g0 325 kH (33 Tc). B xaHarax ciemyer NpUMEHSTh CTABHYIO KPYTIIYIO KAaHATHYIO
MPOBOJIOKY HAMOOJIBIINX AUaMETPOB MapkH 1. [l cpesiHe- M CHIIBHOATPECCUBHBIX CPEJl IOy CKAIOTCs
KaHaThl, onuHKOBaHHbIe 1o rpymnne JKC, ¢ tpeboBanusmu s kanatoB rpynmbsl CC. Jlomyckaercs
NPUMEHEHNE pAcKpy4YHMBAIOIIMXCS KaHATOB IpH YMIMHEHWHM Ha 25 % O0OBSI30K W3 MSTKOH
OLIMHKOBAaHHOW IPOBOJIOKH IO KOHI[AM KaHATOB.

Jlist OTTSKEK CO BCTPOEHHBIMH H30JISITOPAMM OPEILIKOBOIO THMA CIENyeT NMPUMEHATh CTalIbHbIE
KaHaThl C HEMETAUIMYECKUMU CEepACYHUKAMH, €CIIM JTO JIONYCKAaeTCs paTdoTeXHUYECKUMHU
TpeOOBAHUSMU.

Jis OTTSDKEK ¢ yCHIIMSAMH, TPEBBIMIAONIMMH HECYNIYI0 CIOCOOHOCTh KaHATOB M3 KPYTJoi
IPOBOJIOKH, AONMYyCKaeTcs NpPUMEHEHHE CTajbHBIX KAaHATOB 3aKpPBHITOTO THIIA W3 3€TOOpasHBIX H
KJIMHOBUIHBIX OIIMHKOBAHHBIX MPOBOJIOK.

16.4. KoHIIBI CTANBbHBIX KAaHATOB B CTAKaHAX WM My(Tax ClIeIyeT 3aKpeIIsTh 3AIMBKONH IINHKOBBIM
crutaBoM [TAM9-1,5JT mo TOCT 21437-75%*.

16.5. JIng >neMeHTOB aHTEHHBIX MOJIOTEH CIeAyeT MPUMEHSITh IpoBoaa mo Tabn. 64. [Ipumenenue
MEeIHBIX TPOBOJIOK JIOIYCKAETCs TOJBKO B CIy4asiX TEXHOJIOTHYECKOH HEOOXOAUMOCTH.

16.6. 3HaueHNe pacueTHOTO CONPOTHUBIECHUS (YCHIIHS) PacTSHKEHHUIO TPOBOAOB M IIPOBOJIOK CIIEAYET
MPUHUMATh PaBHBIM 3HAYCHHIO DPAa3pBIBHOTO YCHIIMS, YCTAHOBIEHHOMY TOCYAapCTBEHHBIMH
CTaHAapTaMH, JIeICHHOMY Ha KO3(p(QUIMEHT HaJIe)KHOCTH 110 MaTepHaIy

a) JUTA ATFOMHHUEBBIX W MEIHBIX TIPOBOOB %, = 2,5;

6) U1 CTANeaTIOMHHEBBIX POBOIOB P HOMUHATHHBIX CEUSHUAX, MM :

16 u 25 Y =2,8;

35-95 P = 2,5;

120 u Gomee 35, =2,2;

B) 17151 OMMETaNTHYECKUX CTaleMEeIHBIX MPOBOJIOK %, = 2,0.

16.7. Ilpu pacuerax koHcTpykimid AC cienyer NpUHMMATh KOI(QQUIMEHTH yCIOBHHA paboTHI,
ycTaHoBIIeHHBIE pa3a. 4% u 11, a Taxoke o Tab. 46.

Tabnuma 46
Koappuunenrst
OneMeHThI KOHCTPYKIUIL YCIIOBHH pabOTHI ¥,
[IpenBapurensHO HaNPsHKEHHBIE AJIEMEHTHI PEIETKH 0,90
dnaHupr:
KOJIBLIEBOT'O THIIA 1,10
OCTAaJIbHBIX THIIOB 0,90
CraybHbIE KaHATBHI OTTSHKEK MauT WM 3JIEMEHTHI aHTCHHBIX
TIOJIOTEH MPH UX KOJIMYECTBE:
3-5 OTTSDKEK B sIpyce WM 3JIEMEHTOB aHTEHHBIX TTOJIOTEH 0,80
6-8 OTTsKEK B sApyce 0,90
9 oTTsIKEK U Oostee B sipyce 0,95
3amenka KOHIIOB Ha KOYIIe 3aXHUMaMH WIH TOYEYHOE 0,75
OIIPECCOBaHKE BO BTYJIKE
OruteTka KaHaTa Ha KOYIIE WX U30JIATOpE 0,55
ONeMEeHThl KpEIUIEHUS OTTSKEK, AaHTEHHBIX IOJOTEH, 0,90
MPOBOJZIOB, TIOAKOCOB K ONOPHBIM KOHCTPYKIHSAM |
aHKEPHBIM (yHIaMEHTaM
AHKepHbIe TsDKH 0e3 pe3bOOBBIX COCOMHEHHH TpH padoTe 0,65
UX Ha PacTsHKEHUE C M3THO0M
[IpoymuHs! Ipu paboTe Ha pacTsHKEHHE 0,65
JeTanu kperieHni ¥ COEqUHEHUH CTaIbHBIX KAHATOB:
MeXaHUYEeCKHe, KpoMe ocell IapHUpPOB 0,80
OCH IIAPHHUPOB MIPU CMITHU 0,90

16.8. OTHOCHTENBbHBIE OTKIIOHEHUS OTIOP HE JOJDKHBI IIPEBHIIIATh 3HAYCHUH, yKa3aHHBIX B Ta0II. 47,
KpOMe OTKJIOHEHHH OMOp, Ui KOTOPBIX YCTaHOBJIEHBI MHbIE 3HAYCHHsS TEXHHYECKUM 33JaHHeM Ha
MPOEKTUPOBAHUE.



Tabmnuua 47

OTHOCHUTENBHEIE
Bup HarpyxeHust OTKJIOHEHHS (K BBICOTE)
BetpoBas unu rononenHas Harpyska 1/100
OOHOCTOpDOHHE TIOJBEIICHHBIE K OIOpe AaHTEHHBI IIPHU 1/300
OTCYTCTBUH BETpa

16.9. Ilpn nuHaAMHYECKOM pacyere ONMOpbl MAcCy 3aKpeIUIEHHOTO K ONOpe aHTEHHOTO IOJIOTHA
YUUTHIBATH HE CIIEIYeET.

16.10. 3HaueHNsT BETPOBOI U TOJOIETHON HATPY30K JOIMYCKASTCA IPHHUMATH HA BBICOTE CEPEAUHEI
APYCOB CTBOJIa MAuThl MJIM B JABYX TPETAX BBICOTHI MOJBECA THOKOTO 3JEMEHTa (OTTSHKKH) U CUUTAThH
9TH 3HAUCHHUS] PABHOMEPHO paclpeAeIeHHBIMH 110 JUIMHE SIpyca HITH DJIEMEHTA.

16.11. CocpenorodeHHble CHIBI B NPOJIETE OTTSHKEK MadT OT Macchl M30JIATOPOB, BETPOBOW H
TOJIOJIETHON HAarpy30K Ha HHX JOIyCKaeTcs MPUHHUMATh KaK PaBHOMEPHO PAacCIpeeNIeHHYI0 Harpys3Ky,
SKBUBAJICHTHYIO 110 3HaYE€HHIO 0aJ0YHOI0 MOMEHTA.

16.12. Tlpu pacyere HakIOHHBIX 37eMeHTOB AC (OTTSDKEK MadT, 3J1€MEHTOB aHTEHHBIX IOJIOTEH,
TIOZIKOCOB) CJIEAYET YYUTHIBATH TOJBKO IPOEKINIO JNEHCTBYIOIIMX HAa HUX HAarpy3oK, HalpaBJICHHYIO
MIEPIEHNKYJIIPHO OCH 3JIEMEHTA WIIN €T0 XOp/e.

16.13. Maurel ¢ OTTSXKKaMH JOJDKHBI OBITh PAacCUMTaHbl Ha YCTOHYMBOCTH B IEJIOM H HX
OTZEJBHBIX AJIEMEHTOB TIPH CIEAYIOIUX HAarpy3Kax:

OT MOHT@)XHOTO HATSDKEHHS OTTSDKEK ITPHU OTCYTCTBUH BETPa;

BETPOBOH — B HAIIPABJICHUN HA OJJHY U3 OTTSIKEK;

TOJIONIETHOM — ITPU OTCYTCTBHHM BETPA;

TOJIONIETHOM 1 BETPOBOW — B HAIPaBICHUH Ha OJIHY M3 OTTSDKEK.

ITpn mpoBepke yCTOWYMBOCTH MadThl B LIEJIOM pacdyeTHas CHjia B CTBOJIE JOJDKHAa OBITH MeHee
KpUTHYECKOU citel B 1,3 pasa.

16.14. B mpoekTe MOMMKHBI yKa3bIBaThCS 3HAYCHHWS MOHTA)XKHBIX HATSHKCHHH B KaHAaTaX OTTSDKEK
NIPU CPEJHEr0JI0BOM TeMIIepaType BO3JyXa B pailoHe YCTAaHOBKM MauThl, a TaKXKe MpH TeMIIepaType
+40° C.

16.15* MoHTa)XXHbIE COEJUHEHUsS 3JIEMEHTOB KOHCTPYKIHH, Nepelaroliie pacdeTHbIE YCHINS,
CJIe/TyeT MPOEKTUPOBATh, KaK MMPaBUIIO, Ha OOJNTaX Kjlacca TOYHOCTH B M BBHICOKONPOUHBIX OonTax 0e3
perynaupyemMoro HatspkeHus. IIpu 3HaKoNepeMEeHHBIX YCHIMSX CilelyeT, Kak IpaBWIo, IPHHAMATh
COEIMHEHUSI Ha BHICOKOIIPOYHBIX OONITaxX WM HA MOHTXXHOW CBapKe.

Bo ¢naHNEBBIX COEOUHEHUSX ClEAyeT, KaK IPaBUIIO, NPUMEHATh BHICOKONPOYHbIE OONTH O3
PETYJIMPYEeMOTO HATSHKEHHUSI.

[TpumMeHeHre MOHTaXXHOM CBAapKM WM OOJITOB Kjlacca TOYHOCTH A JOJDKHO OBITH COTJIACOBAHO C
MOHTHUPYIOLIEN OpraHu3aluen.

16.16. Packocel ¢ rubkocthio Oosee 250 mpu MEPEeKpPecTHOH pelieTke B MeCTax MepecedeHHi
JIOJDKHBI OBITH CKPEIUIEHBI MEXKAY COOOH.

[TporuOs1 pacnopok muadparM M 3JI€MEHTOB TEXHOJOTMYECKHX IUIOMIAZOK B BEPTUKAIBHOH H
TOPU30HTAIEHON TUIOCKOCTSIX HE TOJDKHEI MpeBHImaTh 1/250 mponera.

16.17*. B KOHCTPYKIMSX peIIeTYaThIX Omop JauadparMpl JOJDKHBI YCTaHABIMBATBHCS Ha
PacCTOSIHUM MEXAy HUMH He 0ojiee TpeX pasMepoB CPEIHETO MONEPEYHOr0 CeUeHHs CEKIMU OTOPHI, a
TaKKe B MECTaX MPWJIOKEHUS COCPEJOTOYEHHBIX HAPY30K M MEPETOMOB TOSICOB.

16.18. BbonTbl (hIaHIEBBIX COEAWHEHWH TPyO CIemyeT pa3MemaTh Ha OIHOH OKPYKHOCTH
MHHHMAaJIbHO BO3MOKHOTO JHaMeTpa, KaK MPaBHIO, Ha PaBHBIX PACCTOSHUAX MEXKAY OOITaMH.

16.19. DneMeHThl pemieTKH (epM, CXOISIIUECS B OTHOM Y3Iie, CIEAyeT IICHTPHPOBATh HA OCh
rmosica B TOYKE TIEpPeceyeHuns] uxX oceid. B Mectax mpuMBIKaHUS pacKoCOB K (pIIaHIIaM JOIMYCKAeTCs MX
pacueHTpoBKa, HO He 0oJiee YeM Ha TpeTh pa3Mepa IoNepedHoro cedeHus mnosica. [Ipn pacueHTpoBke
Ha GONBIINI pa3Mep IEMEHTHI IOKHBI PACCUUTHIBATHCS C YIETOM Y3JI0BBIX MOMEHTOB.

B mpopes3Hbix (acoHKax s KpeIuieHHsT PacKOCOB M3 KPYIJIOW CTajdM KOHEL[ IPOPE3H CleAyeT
3aCBEpIIMBATh OTBEPCTHEM IHaMETPOM B 1,2 GoJblIe AuamMeTpa packoca.

16.20. OTTSDKKH B MadTaxX C PeUIeTdaTbIM CTBOJIOM CJIENyeT ICHTPUPOBATH B TOUKY HEpECCUCHHS
oceil osCOB U PaclopoK. 3a yCIOBHYIO OCh OTTSDKEK JOJDKHA MPUHUMATHCS XOp/a.

JlucToBBIe MPOYIIMHBI Ul KPEIUJICHUS OTTSDKEK JOJDKHBI MOAKPEIUIATHCS pedpaMH KECTKOCTH,
MIPEIOXPaHIIOINMH UX OT U3TH0a.



KoHCTpyKIMM y3/10B KpEeIUIeHUS! OTTSDKEK, KOTOphIe HE BITMCHIBAIOTCSI B TPAHCIIOPTHBIE Ta0apHThI
CEeKIIMH CTBOJIOB MauyT, CIEAyeT IPOEKTHPOBATh Ha OTAEJIBHBIX BCTAaBKax B CTBOJIE B BHIE JKECTKHX
rabapuTHBIX TUadparM.

16.21. OnopHas CeKIus MadThl JOJDKHA, KaK IPaBHIIO, BBIIOJHATHCA Iepeaaroniel Harpy3ky OT
CTBOJIA MayThl Ha (yHIAMEHT dYepe3 OMNOpHBIA mapHup. [Ipm COOTBETCTBYIOIEM OOOCHOBAaHHH
JIOIyCKaeTcs MpUMEHEHHEe ONIOPHOW CeKINH, 3alleMJIeHHOH B pyHIaMeHTe.

16.22. KpoHmTEWHB W TOABECKH TEXHOJIOTHYECKUX IUIOMIAJOK CIEAyeT pacloiaratb B y3Jax
OCHOBHBIX KOHCTPYKLUI CTBOMA.

16.23. Hatspkuple yctpoiicTBa (My(ThI), ciyXamme Ui peryJIupOBKH, JUIMHBI M 3aKperuIeHHs
OTTSDKEK MadT, JIOJDKHBI KPETNThCS K aHKEPHBIM YCTpOicTBaM I'MOKOW KaHATHOW BCTaBKOW. [[nmHa
KaHaTHOW BCTABKM MEX[y TOpPIIaMHU BTYJIOK JOJDKHBEI OBITH He MeHee 20 tnaMeTpoB KaHata.

16.24. Insa snementoB AC crnemyeT NPUMEHSATh THUIIOBbIE MEXaHHMYECKHE METajH, MpPOIIEAIINe
UCIIBITAaHUS Ha TIPOYHOCTD M YCTaJIOCTb.

Pe3pba Ha pacTAHYTHIX dJIeMEHTax IOJDKHA NMpHHUMaThes no cranmapram CT COB 180-75, CT
COB 181-75, CT C3B 182-75 (ucnomHeHNE BIaIUHBI pe3b0BI C 3aKPYTIICHUEM).

16.25. B oTTsxKax MadT, Ha NPOBOJAX M KaHaTaX TOPU3OHTAIBHBIX AHTEHHBIX MOJIOTEH JUIf
raiieHus  BUOpaunuM — ciledyeT IpeAyCMaTpuBaTh  IIOCIENOBaTENIbHYI)  YCTAHOBKY  IMapHBIX
HU3KO4acTOTHBIX (1-2,5 T'm) m BeIcOKOWacTOTHBIX (4—40 I'm) BHOporacurenell pPecCOPHOrO THIIA.
HuskouacToTHBIE TaCUTENH CIIEIyeT BEIOMPATh B 3aBUCHMOCTH OT YaCTOTHI OCHOBHOTO TOHA OTTSIKKH,
NpoBOJa WM KaHaTa. PaccTrosHue s 10 MecTa MOIBECKM TacHUTENlel OT KOHIIEBOM 3allelIKM KaHaTa

P
CIIE/lYeT ONPEACIATh 10 GopMmyne s = fd | [—,
m

rJie d — IMaMeTp KaHaTa, IpoBOJa, MM;

m —Macca | M kaHaTa, IpoBOJa, KT;

P — npenBapuTenbHOE HaTsHKEHHE B KaHaTe, mpoBoje, H (kre);

S — koo unuent, pasusiii 0,00041 npu Hatsoxkennu P, H winu 0,0013 npu HaTsbKkeHUU P, Kre.

BBICOKOYACTOTHBIE T'aCUTENN YCTaHABJIMBAIOTCS BhINIE HU3KOYACTOTHBIX Ha paccrosHuH s. [lpu
IpoJjieTaX IPOBOJOB W KAaHATOB AaHTEHHBIX IOJIOTeH, mpeBbimaonmx 300 M, racurenu ciemyer
yCTaHaBIMBATh HE3aBHCHUMO OT pacyeTa.

Jna ramenus konebGaHuil Tma "TanonupoBaHUe" ClEAyeT W3MEHSATh CBOOOAHYIO JJIMHY KaHaTa
(mpoBo1a) TOBOIKAMH.

16.26*%. AHTEHHbIE COOpPYXXCHHUS paJUOCBSI3M HEOOXOIMMO OKpAalIMBaTh YeperyIOINMUCS
I0JIOCAaMU I[BETOMAPKHUPOBKH COTIIACHO TPEOOBAHUSIM IO MAaPKHPOBKE M CBETOOTPAsKACHHIO BHICOTHBIX
MPEIATCTBUNA B COOTBETCTBHM ¢ HacraBieHueM 1o a’spoApOMHON CiIyk0e B Ipa)XIaHCKOW aBHALINU
CCCP.

16.27. MexaHn4ecKHe AETaIN OTTSKEK, apMaTyphl M30JSTOPOB, a TAaK)Ke METH3bI, KaK IMPaBHIIO,
JIOJKHBI OBITh OIMHKOBAaHHBIMH.

17. JONOJIHUTEJIBHBIE TPEBOBAHUA 110 IPOEKTUPOBAHUIO
TUJIPOTEXHUYECKHUX COOPY)KEHUI PEUHBIX

17.1*. JInsg KOHCTPYKUMH THAPOTEXHUYECKHUX COOPY)KEHHH CIeqyeT, KaK IMpaBWIO, MPUMEHSThH
CTaly B cOOTBEeTCTBUH ¢ Tabm. 50* (kpome crameit C590, C590K) u tabm. 51,a, a Takke cTaib MapKu
161 mo 'OCT 6713—75* mpu cOOTBETCTBYIOIIEM TEXHUKO-IKOHOMHYECKOM 000CHOBaHHU.

17.2. Ilpu pacuerax CTaJdbHBIX KOHCTPYKLIMH PEUYHBIX THAPOTEXHHUUECKUX COOPYXKEHUH CledyeT
NPUHUMATh KO3 GHUINEHTH! YCIOBHUI pabOThI, yCTaHOBIEHHbIE pasy. 4* u 11, a Taxoke 1o tada. 48.

Tabnuna 48

Koaddpunmentsr ycnosuii paboTsl .

DNeMEeHTHI KOHCTPYKIUI IIPY COYETAHHSIX HATPY30K
OCHOBHBIX 0COOBIX
1. DneMeHTBI  TPyOOIPOBOIOB,  KpOME 0,70 0,95

OOIIMBOK IJIOCKHX 3ariyllek, Ipu pacueTe Ha
BHYTpPEHHEE IaBJCHHE O€3 ydeTa MECTHBIX




HaIpsDKEHUN
2. To xe, KpoMe IUIOCKMX 3ariiymek 0e3 1,10 1,5
OajouyHOW  KJIETKM, TIpH  pacyere Ha
BHYTPEHHEE [aBIICHHE C YYETOM MECTHBIX
HalpsDKEHUN

3. 3Baraymku TpyOONMpPOBOAOB IUIOCKHE 0€3 0,55 0,7
OajouyHOW  KJETKM TpWU  pacueTe Ha
BHYTPEHHEE JIaBJICHHE

4. DneMeHTHI TpyOOIPOBOIOB MPH pacyeTe Ha
BHEIITHEE JIaBJICHHE!

000JI09KH TIPSIMOJIMHEHHBIX YIACTKOB M KOJICH 0,80 0,9
KOJIBIIA )KECTKOCTH 0,65 0,75
5. AHKepbI IIOCKUX 0OJIHIIOBOK 0,85 —

17.3. CranpHble KOHCTPYKIIMM HE TIOJBEpTalolIuecss BO3JCHCTBUIO BOJHON CpeIbl, CIEIyeT
MPOEKTUPOBATH B COOTBETCTBUH C TPEOOBAaHHUAMH pazn. 1—12.

IIpu pacuere KOHCTPYKIMM, MOABEPTAIONINXCSA BO3IEHCTBUIO BOJHOW CpEnbl, cleAyeT NPUHUMATh
KO3 QUINEHTH HaASKHOCTH B COOTBeTCTBHH C TpeboanusmMu CHull mo mnpoektupoBaHHUIO
THIPOTEXHUUYECKUX COOPYKEHHUH.

17.4*. Pacuer Ha BBIHOCIMBOCTH TPOWHMKOB M Da3BWIOK TpyOONPOBOJOB JIOIyCKaeTCs
MIPOM3BOANTH COTJIACHO TpeOOBaHWAM pa3A. 9, ecaM B 33JaHUM HA IIPOSKTHPOBAHHUE OTOBOPEHO
HaJIMYHe MyIbCUPYIOIIEH COCTaBIIAIONIEH NaBIeHuUs TOTOKA B TPyOOIIpoBOIE.

Pacyer Ha BBIHOCIMBOCTH 3JE€MEHTOB, IOJBEP)KEHHBIX [IBYOCHOMY pACTSDKEHHIO, JOIYCKaeTCs
MPOMU3BONTH OOJIee TOYHBIMU METOJAMH C YIETOM (PaKTHIECKOTO HAIPSHKEHHOTO COCTOSHHS.

17.5. Tlnockue OOMMIIOBKH 3aTBOPHBIX KaMep M BOJOBOJOB CIEAYET PAaCCUUTHIBATh Ha MPOYHOCTH
npu:

JIaBJICHUH CBEXEYJI0KEHHOTO OETOHA U IIEMEHTHOTO PacTBOPa, HHHEKTUPYEMOTO 32 OOJIUIOBKY;

(UIIPTPAaIMOHHOM JIaBJICHWH BOJABI B 3200JMIIOBOYHOM OETOHE C YYETOM [aBlICHHS BOABI B
BOJIOBOJIE.

17.6. Pabouue mmyTH 1oJ| KOJIECHbIE U KATKOBBIE 3aTBOPHI CIEAYET PACCUUTHIBATH HA IIPOYHOCTH NPU
n3rude ¥ MECTHOM CMSATHH MOBEPXHOCTEH KaTaHWs, PU MECTHOM C)KaTHU CTEHKH, TIPH C)KaTHH OETOHA
O] MOAOIIBOI.

17.7. TpybOonpoBoasl C M3MEHSIOUIMMHUCS 110 UIMHE AWAMETPAaMH JOJDKHBI OBITh pa3zieieHbl Ha
YYaCTKH C IIOCTOSHHBIM IHaMeTpoM. I[lepexom oT ogHOro amamerpa TpyObl K OPYroMy IOJDKEH
BBITIOJTHATHCS KOHWYECKUMHU 00eYalikaMH WU 3BEHBSIMH.

18. JOMOJHUTEJIbHBIE TPEBOBAHUS 1O MTPOEKTUPOBAHUIO BAJIOK C
TMBKOMN CTEHKOM

18.1*. Jlns pa3pe3Hbix 0aok ¢ THOKOI CTEHKOH CUMMETPHYHOTO JIBYTABPOBOTO CEUSHMUSI, HECYIIUX
CTaTHYECKYIO Harpy3Ky M M3rM0aeMbIX B INIOCKOCTH CTEHKH, CIIEIYET, KaK MPaBHJIO, IIPUMEHSTH CTaIH
¢ mpejesniom TekydectH 10 430 MIIa (4400 kre/cm?).

18.2*%. TIpoyHOCTH pa3pe3HBIX OalOK CHMMETPHYHOTO JBYTABPOBOTO CEUCHHS, HECYIIUX
CTATHYECKYI0O HArpy3Ky, M3rH0aeMbIX B IUIOCKOCTH CTEHKH, YKPEIUICHHOH TOJIBKO IONEPEYHBIMH

pebpamu skecTKocTH (pHc. 22), ¢ YCIOBHOM MMOKOCTBIO CTEHKH 6 < A, < 13 cleayer mpoBepaTh Mo
thopmyne

MM+ (0/10)* <11, (158)

rae M u Q — 3HaYeHHs MOMEHTA U IONEPEYHOMN CHIIBI B PACCMATPUBAEMOM CEYCHHH OaJIKH;
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Puc. 22. Cxema 6anku ¢ THOKOM CTEHKOM

Mu — IpeACJIbHOC 3HAUCHNUC MOMEHTA, BBITUCISIEMOC T10 (I)OpMyJ'Ie

Ar 085 1
M, =Rl L+ 22| 1-—| | (159)
A, U )|
0, — TIpeIeNbHOE 3HAYEHUE TIONEPEUHOM CUIIBI, BBIYMCIAEMOE 110 (POpMYyJIe
T Ter B
0. = R ,th| Le +3,3(1—Lj—” , 160
R Ry )1+ pu z ( )

B dopmynax (159) u (160) o603HaueHO:

t ¥ h — TOJNIIMHA ¥ BBICOTA CTCHKH;

Ay— mnomanp cedeHus mosica 6anku;

T, U [ — KPUTHYECKOE HAaIpsHKEHHE M OTHOIICHHWE pa3MepoB OTCEKa CTEHKH, OIpelelsieMble B
COOTBETCTBHHU C II. 7.4%;

L — koo dunmeHT, BeIUUCIseMbId 10 GopMynam

mpu « < 0,03 £=0,05+5a>0,15; (161)
mpu 0,03 < ¢<0,1 /=0,11+3a2<0,40 (162)
8Wmin

3mecs a = W(hz + 02)

rne W, — MUHIMAaJIbHBI MOMEHT CONPOTUBIICHUS TaBPOBOTO CEYEHHS, COCTOSIIEI0 U3 CXKATOTO
nosica OaNkM M NPUMBIKAIOMIETO K HEMY YYacTKa CTEHKH BBICOTOH 0,5¢,/E/R, (OTHOCHTEILHO

COOCTBEHHOM OCH TaBpa, apauIeNbHON Mosicy OalKu);

a — 1mar pebep KECTKOCTH.

18.3. Ilomepeunsle pedpa KECTKOCTH, CEYCHHE KOTOPHIX CIeMyeT MPUHAMATh He MEHee YKa3aHHBIX
B 1. 7.10, MOMKHBI OBITh paccUMTaHbl HA YCTOWYMBOCTh KakK CTEPXKHH, CXKaTble CHIOH N,
olpeziensieMoit 1o gpopmyiie

N = 3,3R_Yzh[1 - T#] ﬁ—”z (163)

Ry )1+ u

r7Ie Bce 0003HaueHNUs CeayeT MpUHUMATh 1o 11. 18.2%,

3rayeHne N clenyeT NMPUHUMATh HE MEHEe COCPEIOTOYCHHOW HArpy3KH, PacIlOIOKEHHOH Ham
pebpom.

PacuerHyto 1MHY CTepKHs cleayeT NpUHUMaTh paBHOi [,= A(1 — (1 —f), Ho He Menee 0,7A.

CuMMeTpudHOE [BYCTOpDOHHEE peOpo cleayeT pacCUWThIBaTh Ha IIEHTPaJbHOE CiKaTwue,
OJHOCTOPOHHEE — HA BHEIEHTPEHHOE C)XKaTHE C 3KCLEHTPUCUTETOM, PaBHBIM PACCTOSHHUIO OT OCH
CTEHKH JI0 IIEHTPa TSHKECTH PACUETHOT'O CEYECHUSI CTEPIKHSL.

B pacderHOe cedeHHe CTEpKHS CIEAyeT BKIIOYaTh cedeHHe pedpa JKECTKOCTH M IOJIOCHI CTEHKH
IIMPHHOM 0,65¢,/E / R, C KaX101 CTOPOHBI pedpa.

18.4. YyacTok cTeHKH OajKél HaX OMOPOH CIeXyeT YKPeIUIATh ByCTOPOHHHUM OIIOPHBIM peOpoM
JKECTKOCTH U paCCUUTHIBATh €r0 COTJIACHO TpeboBaHMAM 1. 7.12.

Ha paccrosnun He MeHee mmMpWHBI pebpa W He Oonee 13¢,/E/R, OT ONOPHOro pedpa ciiemyer
yCTaHaBIMBATh JONOIHUTEIBHOE IBYCTOPOHHEE PEOPO HKECTKOCTH Pa3zMepoM COrIacHo m. 18.3.

18.5. YcroitunBocTh 0allok HE CIlexyeT NPOBEPATh TPH BHITOJHEHWH TpeOoBaHMs M. 5.16%.a
HACTOSIIMX HOPM JIMOO TIPU PACYETHOM TMHE [, <021b,\JE/R, (T/e by— IMPHUHA CKATOTO MOSICA).



18.6. OTHOIIEHWE WIMPHHBI CBECa CXATOr0 IMOosica K €ro TOJIIWHE JO/DKHO OBITh He Oojee
038JE/R,, .

18.7*. MecTHOe HamnpsHKEHUE O}, B CTEHKE 0alku, omnpenernssemoe mo ¢opmyne (31), 1omKHO OBITH
He 6osee 0,75R,, TP 3TOM 3HAYEHUH [,y CIIEAYET BRIYHCIIATE 110 opmyie (146).
18.8*. Ilpu ompenenennu mporuda O0ATOK MOMEHT WHEPLHWH IONEPEYHOr0 CEYeHUs! OpyTTO Oanku

CJIeyeT YyMEHbIIaTh yMHOMEHHeM Ha kodpduuuent o = 1,2 — 0,033 2, ana 6ajnox ¢ pebpamu B
nposnere u Ha ko3bduruent o = 1,2 — 0,033 4, — h/l — nna 6anok 6e3 pebep B mporneTe.

18.9*. B Gamkax no m. 18.1*% ¢ ycioBHO#t rubkocteio creHku 7 <2,< 10 mnpu naeiicrBum
PaBHOMEPHO PacHpECICHHON Harpy3Kd WM [PH YUCIE COCPEIOTOYCHHBIX OAMHAKOBBIX HAIPY30K B
nposete 5 u 6oliee, pacONOKEHHBIX Ha PaBHBIX PACCTOSHHUSIX JAPYT OT ApYyra U OT OMOp, AOMyCKaeTcs
HE YKPEIUISTh CTCHKY B MPOJIETE MONEPEYHBIME peOpaMH 110 prc. 22, TIPH 3TOM Harpy3Ka J0JKHA OBITh
MPIIOKEHa CHMMETPHYHO OTHOCHTEIIBHO IUIOCKOCTH CTEHKH.

ITpouHOCTH TaKUX OAJIOK CIIEAYET MPOBEPsITh M0 hopMyie

A
2l 4 14 1

M <R th +=|1——— |0 (163,2)

7Y A ’
w w

rae 0 — ko3 UIMEHT, yYUTHIBAIOMIMI BIMSHUE TONEPEYHOH CHIIBI Ha HECYIIYIO CIIOCOOHOCTB
Oanky ¥ onpezenseMslii no popmyne 0= 1—5,644/(A,0).
Ipu 9TOM crieyer npuHuMath &> 0,3 2, 1 0,025 < Ah/(4,1) < 0,1.

19. JONMOJHUTEJIbHBIE TPEBOBAHUS 1O TPOEKTUPOBAHUIO BAJIOK C
MMEP®OPUPOBAHHOMN CTEHKOMN

19.1*. banku ¢ nepHopUpOBaHHONW CTEHKOH ClIelyeT MPOEKTUPOBATh M3 NMPOKATHBIX IBYTABPOBHIX
GaIIoK, KaK MPaBHIIO, W3 CTAIM C IIPeAeloM Tekydect 10 530 MIIa (5400 kre/cm?).

CBapHbIe COCIMHEHHS CTEHOK CIITyeT BBITIOIHATH CTHIKOBBIM IIBOM C TIOJHBIM ITPOBAPOM.

19.2. Pacyer Ha mPOYHOCTH O0AaJOK, M3THOAEMBIX B IUIOCKOCTH CTEeHKH (puc. 23), ciemyer
BBITIOJHATS 110 (hopMyiam Tadu. 49.

Tabnwuma 49
DopMyITHI IUTS pacyeTa Ha MPOYHOCTh CeUeHUH Oanku (puc. 23)
BEPXHETO TaBPOBOTO HIDKHETO TaBPOBOTO OIOPHOTO
Touka / Touka 3 s
Mh N Qja <R Mhy + Ora <R Q—3§Rs7c
y1¥e v2¥c| tan
Jx 2Wl,max Jx 2W2,max 3

Touka 2 Md N Qqa <Ru1yc Touxa 4 Md2+ Ora  _ Rypve

Jx 2Wl,min - Yu Jx 2WZ,min Yu

O06o03HaveHus, IPUHATHIC B TA0IHAIE 49:
M — u3rubarolyii MOMEHT B CEYEHHH OAIKH;
Q11 O, — TONEepeyYHble CHIIbI, BOCIIPUHUMAEMbIC TaBPOBBIMH CCUCHHSIMA U PaBHBIC

0-0-"u g, -0

Jy+J, Ji+dy

e Q — ToriepeyHast Cujla B CEUYeHUH OajIKH;
JinJ, — MOMEHTBI HHEPIIMHM BEPXHETO U HIKHETO TABPOBBIX CEYEHHH OTHOCHTEIBHO
COOCTBEHHBIX OCell, MapauIeNIbHBIX TOJIKaM;
O3 — nonepeuHas cuia B ceUeHUU Galky Ha paccTosHuu (¢ + 5 — 0,5a) oT onops!

(puc. 23);
Jx — MOMEHT MHepLHUH cedeHHs OANKU C OTBEPCTHEM OTHOCHTENHHO OCH X—X;
Wismac @ Wimin — HauGONbIMA M HAUMEHBIIMH MOMEHTHI CONpPOTHBIEHHS BEPXHETO

TAaBPOBOTO CEUCHHS;
Wasmax & Wasmin — TO e, HUKHETO TABPOBOTO CEYEHMSL;
Ry1, Ry Ryp, Rip — pacueTHble COMPOTHBIEHUS IIPOKATA IS BEPXHETO M HIDKHETO TaBPOBBIX
CEUEHUI.
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Puc. 23. Cxema yuactka 6anku ¢ neppopupoBaHHOH CTEHKOI

19.3. Pacuer Ha yCTOWYHMBOCTH OaliOK CIiEIyeT BBIIOJIHATH COTNIACHO TpeOoBaHUsM 1. 5.15, mpu
9TOM reOMETPUYECKHE XapaKTEPUCTUKN HEOOXOJMMO BBIYHUCIIATE JUISl CEYCHUS C OTBEPCTUEM.

YcroifunBocTh OaIOK HE ciIeayeT IPOBEPSTH NMPH BHIIOJIHEHUN TpeOOBaHMH 11. 5.16%*.

19.4. B ONOpHBIX CEYEHMAX CTEHKY Oanok mpu A/t > 40 rae ¢ — MeHbIIas TONIIMHA CTEHKH)
cllelyeT yKpeIusiTh peOpaMu >KECTKOCTH M PaCCUMTHIBATH COTJIACHO TPEOOBaHMAM II. 7.12, pH 3TOM y
OTIOPHOTO CEUEHHMS CIIelyeT MPUHUMATH ¢ > 250 MM (puc. 23).

h, E o
19.5. B cedeHusx Oajku MpH OTHOIICHUH %>2,5 \/R: WIN TIPA HEBBIOJIHEHWU TPeOOBaHWH 1.
y
5.13 cnemyet ycraHaBIMBaThH pedpa KECTKOCTH B COOTBETCTBHUH ¢ TpeboBaHmsMH 1. 7.10.
CocpenoTo4YeHHbIe T'py3bl CIIEAyeT paclojlaraTh TOJbKO B CEUCHMSAX Oalik¥, HE OCJIabJIeHHBIX
OTBEPCTHSMH.
BrICOTa CTEHKH C)KaToro TaBPOBOTO CEUYEHHs MOJDKHA YIOBIETBOPATH TpeOoBaHHsAM 1. 7.18%
HACTOSIIMX HOPM, B popmyite (91)* koTOporo ciemayeT npuHUMAaTh 4 = 1,4.
19.6. Ilpu onpenenenun mporuda 6anok ¢ oTHomeHueM //hy > 12 (rae / — nponeT 6anku) MOMEHT
WHEPIUH CeUYCHUS OAJKH C OTBEPCTHEM CIIEIYeT YMHOXaTh Ha Kod(duimeHT 0,95,

20. JOIIOJTHUTEJIbHBIE TPEBOBAHUA 110 ITIPOEKTHPOBAHUIO
KOHCTPYKIMH 3JAHUU U COOPYKEHUU ITPU PEKOHCTPYKIIUHA

20.1*. PacyerHble CONPOTHMBJICHHUsS TMpoKara M TpyO KOHCTPYKIHMI CllelyeT Ha3HayaTh B
cooTrBercTBMM ¢ 1. 3.1*. Ilpm 5ToM 3HadeHWe mpenena TeKydecTH cTamd R, ¥ BPEMEHHOTO
COIIPOTHUBIIEHUS R, CIIEyeT IIPUHUMATH!

IUISL CTaJleil, y KOTOPHIX NPHBEACHHBIC B CepTU(HKATAX WIH IOJTYYCHHBIC IIPH HCIIBITAHUIX
3HauUeHWs Ipefela TEKYy4eCTH M BPEMEHHOIO COINPOTHBIEHHS COOTBETCTBYIOT TpPeOOBaHMAM
JIEWCTBOBABIIUX BO BPEMsI CTPOUTEIHCTBA TOCYJAPCTBEHHBIX CTAHIAPTOB MM TEXHHUUYECKHUX YCIIOBHI
Ha CTaJb — 10 MUHUMAJIbHOMY 3HaUCHHUIO, YKa3aHHOMY B 3THX JIOKYMEHTaX;



JUI CTalleif, Y KOTOPBIX NpPHBEACHHBIE B CepTU(QHKATaX WIA IOJy4YEHHBIE NPU HCIBITAHHSIX
3HAYeHWs Tpenesia TeKy4eCTH W BPEMEHHOTO COIPOTHBIICHHS HIKE IPEIYyCMOTPEHHBIX
TOCYapCTBEHHBIMH CTaHAApPTaMHU I TEXHUICCKUMHU YCIOBHUSMH Ha CTajb, NEHCTBOBABIIMMH BO
BpeMsI CTPOWTENBCTBA, — IO MHHHUMAIbHOMY 3HA4YEHHUIO TIpelena TEeKy4eCTH U3 TPHBEICHHBIX B
cepTH(UKaTaX WU MOTYYEHHBIX IPH UCTIBITAHUSX.

Koappunnent HanexxHOCTH 110 MaTepralty ClieayeT IIPHHUMATH!

JUTS KOHCTPYKIMHA, W3TOTOBIEHHBIX A0 1932 1., M mns crajed, y KOTOPBIX IMOJYyYEHHBIC MpPH
VCTIBITAHMAX 3HAYCHHUS TIpefieNia TeKydecTn Hivke 215 MITa (2200 kre/em?), y, =1,2;

JUTS. KOHCTPYKIIMIA, U3TOTOBICHHBIX B Tiepron ¢ 1932 mo 1982 1., — y,= 1,1 mis craneit ¢ mpenenom
Texydect 10 380 MIla (3850 krc/cm?) m 3, = 1,15 ans craneii ¢ npenenom TekydecT cBbime 380
MITa (3850 krc/cm?);

JUTSE KOHCTPYKIWH, H3TOTOBIEHHBIX mocie 1982 1., — mo Tabm. 2 u Tabum. 49,a;.

JormyckaeTcs Ha3Ha4aTh PACYETHHIE CONPOTUBIIEHHS IO 3HAYEHUAM R,, U R,,, ONPENENEHHBIM 110
pe3ysbTataM CTaTUCTHYECKOH 0O0pabOoTKHM JaHHBIX HCHBITaHMH He MeHee 4yeM 10 oOpasioB B
COOTBETCTBHUH C YKa3aHMSIMH NpHIL. §, a.

Tabmuma 49, a

PacueTHble CONMPOTHBIICHUS 3aKIETIOYHBIX
coemunennii, MIa (krc/cm”)
Ycnosaoe I'pynna
0003HaUEHHE | COEMHEHUS |  Cpe3y U pacTsHKEHHIO CMSITHIO
HanpsbkeHHOE COCTOSIHUE 3aKJICTIOK M3 CTAIM MapoK | COeMHIEMBIX
Ct2, C13 0912 3JIEMCHTOB
Cpes R, B 180 (1800) | 220(2200) -
C 160 (1600) — —
Pactspkenne (OTPHIB TOJIOBKH) R, B, C 120 (1200) | 150 (1500) —
Cwmsitue R,, B — - R,, = 2R,
C — — R,=17R,

Mpumeuanus: 1. K rpynnme B oTHoOcsiTcs coeanHEHUs, B KOTOPBIX 3aKJIENKH ITOCTaBJICHBI B
OTBEPCTHS, CBEPIICHHBIE B COOPAHHBIX AJIEMEHTAX WM JIETAJSIX 110 KOHIYKTOPaM.

K rpynme C oTHOCATCS COSNUHEHHUS, B KOTOPBIX 3aKJICIKH ITOCTABICHBI B IIPOJIABICHHBIC OTBEPCTHUS
WM OTBEPCTHS, CBEpIICHHBIE 0€3 KOHIYKTOPA B OTACNIBHBIX IETaliX.

2. Ilpm mnpuMeHEeHMM 3aKJIENOK C TMOTAaHHBIMH WM MOJYNOTaWHBIMH TOJIOBKAMH pacyeTHbIE
CONPOTHBIICHHS 3aKJIEMOYHBIX COCJMHEHHH Cpe3y M CMSTHIO IOHIDKAIOTCS YMHOXKEHHEM Ha
koa¢pdurnment 0,8. Pabota yka3aHHBIX 3aKJIETIOK Ha PACTSHKEHUE HE TOMYCKACTCS.

Tabmnuma 49, a;

Koadpdumment
locynapcTBeHHBIN CTaHIAPT UITH TEXHUYECKUE YCIOBUS Ha MPOKAT HAJIe)KHOCTH TI0
MaTepHaly %,
TY 14-1-3023-80, 'OCT 23570-79 1,025
I'OCT 380-71**, TOCT 14637-79*; TOCT 19281-73* u 'OCT 19282— 1,050
73* [cTamu ¢ npeznenoM Tekydectr 10 380 MITa (39 kre/cM?) i cTamb Mapku
14T2AQ]; TY 14-1-1217-75
I'OCT 19281-73* u T'OCT 19282—73* [cTamu C TpemelioM TEKYYeCTH 1,100
cepime 380 MITa (39 krc/cm?) kpome cramn Mapku 14I2A D]
TY 14-1-1308-75, TY 14-1-1772-76 1,150

20.3*. OmpeneneHue TpH KCIOBITAHUSAX TMOKazaTeJeld KadyecTBa MeTaia, OTOOp mpod s
XMMHYECKOTO aHaJIU3a U 00pa3loB [yl MEXaHUUECKUX UCTIBITAHUN M UX YUCIIO CIIENYEeT MPOU3BOINTH B
COOTBETCTBHUH C YKa3aHMSIMH NP §,a.



20.4. Jlonmyckaercsi He TPOW3BOJIUTH UCIIBITAHUSI METaJUla KOHCTPYKLHH, NMpeJHa3HAUYEHHBIX JUIs
SKCIUTyaTalliH, IpH HanpsvkeHHsx g0 165 MITa (1700 krc/cM®) U pacuyeTHBIX TeMIepaTypax BhbIIIe
muHyc 30°C 1t KOHCTPYKIMHA rpymmsl 3, Beiie MuHyc 40°C — s KOHCTpYKUMHM Tpymnmsl 4, BbIIIe
MuHYC 65°C — 11 KOHCTPYKIM rpymn 3 1 4 IpH UX YCHJICHUH 0e3 TPUMEHEHHS CBApKH.

20.5. PacueTHble CONpPOTHBIICHHUS CBapHBIX COCNWHCHWH  KOHCTPYKIWH, ITOMJIECKAIINX
PEKOHCTPYKIMU WM YCHJICHHUIO CIeyeT Ha3HauaTh C Y4€TOM MapK{ CTalld, CBAPOYHBIX MaTepHUaoB,
BUJIOB CBapKH, ITOJIOXKEHHS IIBa M CIIOCOOOB MX KOHTPOJIS, IPUMEHEHHBIX B KOHCTPYKIIHH.

ITpu oTCyTCTBHM YCTaHOBIEHHBIX HOPMaMH HEOOXOANMBIX JaHHBIX JIOITyCKaeTCs:

I YTIIOBBIX IIBOB MPHHUMATH Ry = Runs Yom = 1,25; fr=0,7 u f. = 1,0, cuntas npu stom y, = 0,8;

JUIsl pACTSHYTBIX CTHIKOBBIX HMIBOB MPHHUMATH R, = 0,55R, 11 KOHCTPYKIMH, H3TOTOBIEHHBIX 10
1972 r.,u R,, = 0,85R, — nocne 1972 r.

JlomyckaeTrcsi yTOYHSATh HECYIYIO0 CIIOCOOHOCTh CBAPHBIX COEAMHEHHH TI0 pe3yIbTaTaM HCIIBITAHUH
00pa3LoB, B3AThIX U3 KOHCTPYKIIHU.

20.6. PacueTHble CONPOTHBIECHUS Cpe3y M PACTHKCHUIO OOJTOB, a TaKKe CMSTHIO DJIEMEHTOB,
COEIMHIIEMBIX OOJTaMH, CIIEAYET ONPEAENIATh COTIacHO I. 3.5; eClIi HEBO3MOXKHO YCTaHOBHTH KJIacc
TIPOYHOCTH OOJITOB, 3HAYCHHUS PACUETHBIX CONMPOTUBIICHHUH CIIeyeT IPUHIMATh KaK A7 O0JITOB Kilacca
mpodHOCTH 4.6 IpH pacyeTe Ha cpe3 U Kiacca MPOYHOCTH 4.8 TIpu pacueTe Ha pacTsDKEHHE.

20.7. PacueTHbIe CONMPOTHBIICHNUS 3aKJIETIOUYHBIX COEIMHEHHUH ClielyeT MPUHUMATh 1o Tad. 49, a.

Ecnu B McnOMHUTENBHON JOKYMEHTAIMH OTCYTCTBYIOT YKa3aHHUs O crioco0e 00paboTKN OTBEpCTHHA
¥ MaTepuae 3aKJIeNoK U YCTAHOBHUTh MX HE MPEACTABISAETCS BO3MOKHBIM, PACYETHBIE COMPOTHBICHUS
cleqyeT MPHHUMATH 1o Tabi. 49,a Kak A7 coennHeHns Ha 3axienkax rpynmsl C u3 cramu Mapku Ct2.

20.8. KoHCTpyKIUH, KCIUTyaTHPyeMbIe IPH TOJIOKHUTENFHON TeMIlepaType U WU3rOTOBJICHHBIE U3
KUISIEH MaJloyTJIEpOJUCTOH CTanu, a TakkKe W3 APYIHX CTajled, y KOTOpBIX MO pe3yjbTraTam
WCTIBITAaHUN 3HAUCHMS yJApHOHN BS3KOCTH HIDKE TapaHTHPOBAHHBIX T'OCYNAPCTBEHHBIMH CTaHIAPTAMH
10 KaTeropHsaM CTaJu JJIs TPYIII KOHCTPYKLHMH B COOTBETCTBHH C Taba. 50*, He moyiexar yCHICHHIO
WM 3aMEHEe IpU YCJOBUH, YTO HANpPsDKEHWS B 3JEMEHTaX M3 J3THUX CTajied He OyAyT NpeBbIIaTh
3HAYEeHUH, UMEBIINXCS JI0 PEKOHCTPYKIMH. Pemenne 00 NCIIob30BaHNH, YCUIICHUN WM 3aMEHE ITHX
KOHCTPYKIIMH, 3KCIUTyaTanusi KOTOPBIX OyAeT OTIMYaThes OT YyKa3aHHBIX YCIOBHM, MPUHUMACTCS Ha
OCHOBaHMH 3aKJIFOYEHHsI CIIEUATN3UPOBAHHOTO HAyYHO-HUCCIIE0BATENBCKOIO HHCTUTYTA.

20.9. PacueTHas cxema KOHCTPYKLHMH, COOPYKEHUs WM 3[aHUs B LIEJIOM NPUHUMAETCS C yYETOM
0ocoOeHHOCTEH MX JEWCTBHTENBHON padOTHl, B TOM 4YHCIE C Y4eTOM (DaKTHYECKHX OTKIOHEHHH
TEOMETPUIECKO (OpPMBI, pa3MepoB CEUCHWI, YCIOBHHA 3aKpEeIUICHWS U BEBITIONHEHUS Y3JI0B
CONPSIKEHHS JIEMEHTOB.

[TpoBepouHBbIE pacdeThl JIEMEHTOB KOHCTPYKLUMA M WX COCIMHEHUH BBIIOJNHSIOTCS C y4YETOM
OOHapy)XEHHBIX Je(EeKTOB M TMOBPEKAEHUH, KOPPO3UOHHOTO U3HOCA, (PAKTHUECKUX YCIOBHHA
CONPSDKEHUS W ONMMpPaHUs. PacdeTsl 3eMEHTOB MOTYT BBIIOJIHATHCS MO Ae(OpMUPOBAHHOM cXeMe B
COOTBETCTBUHM C YKa3aHUSAMH II. 1.8, mpuHUMas Tpu 3ToM KodduumeHTt ycaosuit pabotsr y. = 1,0 mis
mo3. 3,5 u 6,a TabJ1. 6*.

20.10*. KoHCcTpyKIuu, HE yIOBIETBOpSIOMME TpeboBaHmsM paza. 5.7-11, 13 (tabm. 40%*, mm.
13.29-13.43, 13.45) u m. 16.3 HacTOSMUX HOPM, MOJDKHBI OBITh, KaK IPAaBHUJIO, YCHJICHBI HIU
3aMEHEHBI, 3a UCKIIIOUEHHEM CIIy4aeB, YKa3aHHBIX B TaHHOM pasiele.

OTKJIOHEHHSI OT TEOMETPUIECKON (POPMBI, pa3MepOB AIIEMEHTOB W COSIMHEHHH OT HOMUHAJIBHBIX,
MIPEBBIIIAOIINE JIOITyCKAaeMble MpaBIJIaMU IPOM3BOJCTBA M MPHUEMKH padoT, HO HE MPEMSTCTBYIOIINE
HOPMAJIBHOH 3KCIUTyaTallik, MOTYT HE YCTPAHSTHCS [IPU YCIOBUHU oOecrieueH s Hecyleld CllocOOHOCTH
KOHCTPYKIM# ¢ yueToM TpeboBanuii . 20.9.

20.11* lomyckaeTcsi HE YCHIINBATh 3JI€MEHTHI KOHCTPYKITUH, SCITH:

MX TOPU3OHTAJIBHBIE W BEPTHKAIBbHBIE TIPOTHOBI M OTKJIOHEHHUS TIPEBHIAIOT MIPEACTbHBIC 3HAUCHUS,
ycraHoBiieHHbIe T 13.1% u 16.8, HO He MPEeNATCTBYIOT HOPMAJILHOM IKCIUTyaTalllH;

MX THOKOCTH IPEBBIMIAET Npe/IeNbHbIe 3HAYSHUS], YCTaHOBJIEHHbIe . 6.15% u 6.16*, HO 21eMeHTHI
MMEIOT WCKPUBJICHHS, HE IPEBBIMIAONINE 3HAYEHUH, YCTAHOBJIEHHBIX IPAaBWJIAMH IPOW3BOJICTBA H
MIpHEMKH paboT, W ycwins He OyIyT BO3pacTaTh B MpOILECCE AANbHEHIIEH 3KCIUTyaTallnH, a TaKKe B
TeX CIIydasiX, KOr/la BO3MOXHOCTb MCIIOIb30BAHUS TAKUX 3JIEMEHTOB [IPOBEPEHA PACUETOM.

20.12*%. Tlpum pa3paboTKe MPOEKTOB PEKOHCTPYKIHMU CTAIBHBIX KOHCTPYKLIWI 3IaHuil WU
COOpPYXXEHHUH CJIeIyeT BBISBIATH W HCIIONB30BAaTh PE3EPBbI HECYyIIEeH CHOCOOHOCTH M NPHUMEHSTH
KOHCTPYKTHBHBIC DEIICHHS, ITO3BOJISIOMINE OCYIIECTBISATh PEKOHCTPYKLHMIO, KakK MpaBmio, 0e3
OCTaHOBKH IIPOM3BOJICTBEHHOT'O NIPOIIECcCa.

IMpn ycuneHWW KOHCTPYKIHMH JOMYCKAaeTCs YUYUTHIBATH: BO3MOXKHOCTH IPENBAPUTEIHHOTO
HaNpsDKeHUST W aKTHBHOTO DEryJUpOBaHMS yCWINH, B TOM 4YHCJIE 3a CUET CBapKW, HW3MEHEHHH
KOHCTPYKTHBHOH W pacdyeTHOM CXeMbl, a TaKXe YHpPYyro-IiacTHYecKylo paboTy Marepuana,



3aKPUTUYECKYI0 pabOTy TOHKOCTEHHBIX HJIEMEHTOB M OONIMBOK KOHCTPYKLIHMI B COOTBETCTBUH C
JeWCTBYIOIIMMH HOPMaMH.

20.13. KoHCTpyKIIMH yCHUIIEHHS W METOJBI €0 BBITOJHEHHS JOJDKHBI MPEIyCMAaTPUBATh MEPHI MO
CHIDKCHUIO HEXENATeNbHbIX MOMOJHUTENbHBIX AedOopMandii 3J1eMEHTOB B IpOLECCe YCHIECHHS B
COOTBETCTBUH C 1. 12.2.

Hecymast crmocoOHOCTE KOHCTPYKIMH B TpOLEcCce BHITOJHEHHS paboT MO YCHIICHHWIO OJDKHA
o0ecreunBaTeCsl C y4eTOM BIMSIHHS OCIAOJICHWH CEUeHHWH IONOIHUTEIbHBIMH OTBEPCTHSMH IO
0O0JTHI, a TAKXKE CBAPKH.

B HeoOXOOMMBIX cilyyasx B IEPUO] YCHJICHHS KOHCTPYKIHS JOJDKHA OBITh ITOJHOCTBIO HIIH
YaCTHYHO pasTpy’keHa.

20.14. B xoHCcTpykmmax 2-#1 m 3-if rpymn Tabm. 50%, sKkcIuTyaTHpyeMBIX TIPH PacueTHOH
Temriepatype He Hwke MuHyc 40°C B HearpecCHBHBIX WM clab0arpecCUBHBIX cpenax, i
obecrieueHns] COBMECTHON padOTHI AeTaliedl YCHICHHUsSI M CYIIECTBYIONIEH KOHCTPYKIWH JIOITyCKaeTcs
TIPUMEHATH NTPEPHIBUCTHIE (DIAHTOBBIE IIBHI.

Bo Bcex ciyuasx IpUMEHEHUs! YITIOBBIX IIBOB CIIEAYET, KaK NPaBWJIO, Ha3HA4aTh MHUHHMAJIBHO
HeoOXoanMble KaTeThl. JlomycKaeTcsl KOHIIEBbIE YYaCTKH IIBOB MPOEKTUPOBATH C KATETOM OOJIBIINM,
YyeM KaTeT MPOMEKYTOUHBIX yUacTKOB, M YCTaHABINBATH UX Pa3Mephl B COOTBETCTBHUH C PACUETOM.

20.15. Ilpm ycuneHHH >IEMEHTOB KOHCTPYKIHMH MOIMYCKAeTCs MPUMEHSITh KOMOWHUpPOBAHHEIC
COEIMHEHUsI Ha 3aKJIETIKaX U BHICOKOIIPOUHBIX OONTax MM O0NTaxX Kiacca TOUHOCTH A.

20.16*. IIpu pacuere »1eMEHTOB KOHCTPYKIMH, YCHICHHBIX ITyTEM YBEIUUCHHUS CEUSHUS, CIEIYyeT,
Kak IPaBWJIO, YUUTHIBATh Pa3HbIE PACUETHBIE CONPOTUBIICHHUS MaTepHaia KOHCTPYKIHMH M YCHJICHUSL.
Jlomyckaercst mpUHAMAaTh OJHO PAcyeTHOE CONPOTHBICHHE, PaBHOE MEHBIIEMY W3 HHUX, €CIH OHH
OTIMYaroTCs He 6onee yeM Ha 15 %.

[Tpu pacuere Ha YCTOHYMBOCTD CKaThIX, BHEIIEHTPEHHO-CKATBIX U CKATO N3rMOAEMBIX DJIEMEHTOB C
YCWIEHHBIMH  CEUEHUSIMM  JIOIYCKAaeTCsl TNPHHUMAaTh IPHUBEACHHOE 3HAYEHHE  PAaCUYETHOTO
COIPOTHUBIICHHS, BRIYUCIIEMOE IO hopMyIIe

Ry =Ryykiky (163,6)

rae R, — pacueTHOE CONpPOTUBIIEHHE OCHOBHOIO METANA, ONPEENIeMOe COTIacHO TPEOOBAHMSAM II.
20.1%;

ki1, ky — K03 dULIMEHTHI, BEIYUCISIEMBIE TT0 (hOpMYIIaM:

klzRya— A Rya—l;

R, A, (R,
R 1 (R (163,8)
2 = - - >

Ry Ii; Ry

31ech R, — Pac4ETHOE CONPOTUBJICHHE METAIIA yCUIICHHUS;

A, I — COOTBETCTBEHHO IUIOWIAJh W MOMEHT HHEPIUH CEUYCHHS YCUJIMBAEMOrO »JJIEMEHTa
OTHOCHUTENIBHO OCH, EPIIEHANKYIIIPHON IIOCKOCTH MPOBEPKU YCTONUHNBOCTH;

Aot Lios — TO K€, YCUIIEHHOTO 3JIEMEHTA B LIETIOM.

20.17. Pacyer Ha NMPOYHOCTh W YCTOWYHMBOCTH JJIEMEHTOB, YCHJICHHBIX CIOCOOOM YBEIHUCHHS
CEUCHUM, CIIEAYeT, KaK MPABUIIO, BHIMOIHATH C YICTOM HATPSOIKCHUH, CYIECTBOBABIIAX B JIIEMCHTE B
MOMEHT YCHWIeHHA (C YYeToM pasrpy3ku KOHCTpyKiwmii). [Ipm 3TOM HEoOXOIWMO YYHTHIBATh
HadalbHbIE WCKPUBICHUS JJIEMEHTOB, CMEUICHHE LEHTpa TSDKECTH YCHJIEHHOTO CEYeHHUS U
WCKPHBJICHHS, BBI3BAHHBIC CBAPKOH.

UckpuBneHuss OT CBapKd IIPH TPOBEPKE YCTOHYMBOCTH CXKATBIX ¥ BHEIIEHTPEHHO-CIKATBIX
JJIEMEHTOB M 3JIEMEHTOB, paboTaIINX Ha C)KaTHe ¢ M3THOOM, IOITyCKAeTCs YYUTHIBATh BBEICHHEM
JIOTIOJTHUTEIBHOTO K03 (dUITeHTa YCIOBHI paboThl y. = 0,8.

[IpoBepky Ha MPOYHOCTH 3JIEMEHTOB, PACCUMTAHHBIX B COOTBeTCTBHHM ¢ M. 20.16* kak mis
OITHOPOITHOTO cedeHus: [kpome pacdera mo ¢opmynam (39), (40) u (49) HOpM], Homyckaercs
BBITIOJTHATH Ha TIOJHOE pacueTHOE yCuiiue 0e3 ydeTa HallpsDKeHHMH, CYIIeCTBOBABIINX J0 YCHIICHUS, a
MIPU TMPOBEPKE CTCHOK HAa MECTHYIO YCTOWYMBOCTh JIOMYCKACTCS MCIOIB30BaTh KOA(DGUIIMEHT YCIOBUH
pabotst . = 0,8.

20.18*. JlomyckaeTcsi He YCHIIMBATh CYIIECTBYIOIIUE CTAlbHBIE KOHCTPYKIMH, BBIOJHEHHBIE C
OTCTYyIUICHHEM OT TpeboBanmii nm. 12.8, 12.13, 12.19%, 13.5, 13.6, 13.9%, 13.14: 13.16, 13.19%, 13.25,
13.27, 13.46*, 15.11%*, 15.13, 16.15*%-16.18, 16.23 1pu yCIIOBHUH, YTO:

OTCYTCTBYIOT BEI3BAaHHBIE STUMH OTCTYIDICHUSMH TTOBPEKICHIS 2JI€MEHTOB KOHCTPYKIIUH;



WCKITIOYEHBl M3MEHEHUsI B HEOJIArONPHUSATHYIO CTOPOHY YCJIOBUH 9KCIUTyaTallii KOHCTPYKIIHIA;

Hecymasi CHOCOOHOCTh M )KECTKOCTh 00OCHOBAHBI paciyeToM ¢ ydeToM Tpebosanmii mir. 20.9, 20.11*
n 20.15;

BBIMOJHAIOTCSI MEPONPUATHS MO MPEAyNpPexICHUI0 YCTaJOCTHOTO M XPYIKOTO pa3pylleHHs
KOHCTPYKLIUH, Ha KOTOpPBIE PacIpoCTpaHstoTes yka3anus mi. 9.1, 9.3 u pasa. 10.

[Ipunoxenue 1

MATEPHAJIBI VIS CTAJIBHBIX KOHCTPYKIIA 1 UX PACUETHBIE
COIIPOTUBJIEHUA

Tab6muma 50*

Crann UIel CTANBHBIX KOHCTPYKIUH 31aHUI U COOPY KeHMIt

Kareropust cranu Juis KIMMaTH4ECKOTro paiioHa
Cranp I'OCT wmn TY CTPOMTENBCTBA (pacueTHas Temreparypa, °C

II4(—30>t2—40) Iz, IIz u II3 Il (—50>t2—
115 u ap.(£2-30) | (-40>7>-50) 65)

I'pynma 1. CBapHble KOHCTPYKIUH JTHOO UX 3JIEMEHTHI, paboTaromuiue B 0c000 TSHKENbIX YCIOBUAX
WIM TIO/IBEPTralolIUecs] HEMOCPEACTBEHHOMY BO3ACHCTBUIO JWHAMUYECKHX, BHOPAIIMOHHBIX HWIIH
MOJIBIKHBIX Harpy30K [MOAKpaHOBBIE OankW; OalKy paboumX IUIOMIANOK; 3JIEMEHTHl KOHCTPYKIMHA
OYHKEpHBIX U Pa3TPy30YHBIX ACTAKal, HEITOCPEICTBEHHO BOCIIPHHUMAIOIINX HATPY3Ky OT TOIBIKHBIX
cocTaBoB; (pacoHKH (epm; MPONETHBIE CTPOCHHUS TPAHCIOPTHHIX Tajiepeii; CBapHBIE CIIEIHAJIbHBIC
OTOPHI OOJBIIKX MEPEXO0I0B JUHMIA nekTpornepenayu (BJI) Beicoroii 6osee 60 M; ;37IEMEHTBI OTTSIKEK
MauT 1 OTTSHKEYHBIX Y3JI0B; OAJIKH 1TOJ] KPAaHbI THAPOTEXHUUECKUX COOPY>KEHUH U T. I1.].

C255 + — —
285 + - -
C345 3 3 49
C375 TOCT 27772-88 3 3 49
C390 + + +0
C390K + + +0
C440 + 46 )

I'pynna 2. CBapHble KOHCTPYKIHMH JINOO UX 3JIEMEHTHI, paboTaloImue Mpyu CTaTHYECKOI Harpyske
[bepmbr; puremm pam; Oaiku TEpPEeKPHITHH W TOKPBITHH, KOCOYpHI JeCTHHI; omopbl BJI, 3a
UCKITIOYEHHEM  CBapHbIX  OMOp  OOJBIIMX  IEPEeXOJOB;  OMOPHl  OMIMHOBKHU  OTKPBITHIX
pachpeneuTeNIbHBIX  yeTpoiicTB monctaniuii (OPY); omopsl mon Beikimouarenn OPY; omopsl
TPaHCIIOPTEPHBIX TaJlepeil; 3IeMEeHThl KOHTAaKTHOW CETH TpaHCIopTa (IITaHTHM, aHKEPHBIE OTTSDKKH,
XOMYTHI); TPOKEKTOPHBIE MAUTHI, DJIEMEHTHl KOMOWHHPOBAHHBIX OIOp AHTEHHBIX COOPYKCHH;
TpyOomnpoBoasl 'IC M HACOCHBIX CTAaHIMK; OOJUIIOBKH BOJOBOIOB; 3aKJIaJHbIE YacTH 3aTBOPOB U
JpyTHE PacTSHYTbIE, PaCTIHYTO-U3rHOaeMble M U3rnOaeMble JIEMEHTHI |, a TaK)Ke KOHCTPYKIHH U HX
3JIEMEHTHI TPYNIIBI | MPU OTCYTCTBUH CBApPHBIX COETMHEHHWH M OalKM MOJBECHBIX ITyTEH U3 IBYTaBPOB
o 'OCT 19425-74* u TY 14-2-427—-80 nipu HAIMIUX CBAPHBIX MOHTAXXHBIX COCIHHCHUI.
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C390K
C440
C590
C590K - + +
BCr3xkn T'OCT 10705-80* 29 29 -
TOJIIIIMHON 70 4 MM rpynmna B, tabm. 1

BC13mc To xe 29 - -

o4+ o+ v



TOJIIIMHOM 10 5,5 MM

BCt3nc To xe 6 — —
TOJIIIMHON 6-10 MM
16I2AD TV 14-3-567-76 + + +

TOJIIIMHON 6-9 MM

I'pynma 3. CapHble KOHCTPYKIUH JINOO WX 3JIEMEHTHI, pa0OTAIOIINE MIPH CTATHYECKON HArpy3Ke
[KOTOHHBI; CTOWKW; ONOpHBIC IUIUTHI, JJIEMEHTHl HACTHWJIA MEPEKPBITHH;, KOHCTPYKIUH,
MOJJIEP)KUBAIOIUE TEXHOJOTHYECKOe O0OpyNOBaHHE;, BEPTHKAJIbHBIE CBSI3U 1O KOJOHHAM C
HanpspKeHHeM B cBsi3ax cBbiiie 0,4R,; aHKepHbIE, HECYIHE U (UKCUPYIONIHE KOHCTPYKIMHU (OTOPBI,
pHUTeIH KECTKUX TONepeYrH, PUKCATOPHI) KOHTAKTHOW CETH TPAHCIIOPTA; OMOPHI MO 000PYAOBaHHE
OPY, kpome Omop 10| BEIKIIOYATENH; SIEMEHTHI CTBOJIOB U OallleH aHTEHHBIX COOPYKEHHI; KOJIOHHEI
OETOHOBO3HBIX ACTaKal, IMPOTOHBI MOKPHITUH M APYTHE CXKAThIe M CXKATO-M3THOaeMble 3JIEMEHTHI|, a
TaK)Ke KOHCTPYKUMHU U UX DJIEMEHTHI TPYIIBI 2 MPU OTCYTCTBUU CBAPHBIX COSTUHEHMH.

C235 +5 - -
C245 + — —
C255 + +59 -
C275 + — —
C285 + +9 -
C345 1 1 2 unu 3
C345K I'OCT 2777288 + + -
C375 1 1 2 nmum 3
C390 + + +
C390K + + +
C440 + + +
C590 + — —
C590K - + +
BCr3kn TOCT 10705-80%, 29 29 -
TOJILIIHHON 10 4 MM rpymmna B, tab. 1
BCt3kn To xe 29 - -
TomuuHOM 4,5-10 MM
BCr3mc T'OCT 10706-76%*, 4 - -
TOJIIIIMHOM 5-15 MM rpynna B, ¢ mom.

TpeboBaHueM 1o 1. 1.6
BCr3mc T'OCT 10705-80%, 29 29 -
TOJNIIUHON 710 5,5 MM rpymma B, tadm. 1
BCr3mc T'OCT 10705-80%*, 6 — —
TONIIMHOM 6-10 MM rpymma B, taba. 1
BCt3cn T'OCT 10706-76%*, - 4 -
TOJIIUHOM 5-15 MM rpynna B, ¢ mom.

TpeboBanueM 1o 1. 1.6
BCt3cn TI'OCT 10705-80%*, - 5 -
TONMHON 6-10 MM rpymma B, ta6m. 1
16I2AD TV 14-3-567-76 + + +
TOJIIIIMHON 6-9 MM

I'pynna 4. BcnomorarenbHble KOHCTPYKLUH 3JaHUH U COOPY>KEHUH (CBA3M, KPOME YKAa3aHHBIX B
rpymnmne 3; 3JeMeHTHl (axBepKa; JECTHUIBI; TPAmbl; IUIOMIAIKH; OTPAXKICHHUS; METAITIOKOHCTPYKIIUH
Ka0ETbHBIX KaHAJIOB; BTOPOCTETICHHBIE JIEMEHTBI COOPY)KEHHH H T. II.), a TaKKe KOHCTPYKIMU M UX
3JIEMEHTBI TPYMIIBI 3 IPH OTCYTCTBUU CBAPHBIX COCANHEHUI.

C235 + — —
C245 — + +
C255 T'OCT 2777288 — + +
C275 - + +
C285 — + +
BC13xkn T'OCT 10705-80%, 29 29 29
TOJIIIIMHON 10 4 MM rpymma B, taom. 1

BCt3kn To xe 2e) - —
TomuuHOM 4,5-10 MM

BCt3mc I'oCT 10706-76*, | 4 4 -
TOJIIUHOM 5-15 MM rpynna B, ¢ pom.



TpeboBanueM no 1. 1.6

BCr3mnc rOCT 10705-80%, | 29 29 29
TONIIHMHOM 10 5,5 MM | rpynma B, tadm. 1
BCt3nc To xe 6 6 -

ToNMHOM 6-10 MM

O06o03Ha4Yenust, NpUHATHIE B Ta0OI. 50%*:

a) (acoHHBIN MPOKAT TONMIMHOW 10 11 MM, a IIpHU COTIACOBAHWU C MU3TOTOBHUTEIEM — 110 20 MM;
JINCTOBOM — BCEX TOJIIIIHUH;

0) TpeOOBaHME MO OrpaHMUYCHHIO yriepoaHoro 3kpuBaiicHTa Mo ['OCT 27772—88 mis TONIMH
cBbie 20 Mm;

B) TpeOoBaHHME TO OTrpaHWYEHHIO yriepomHoro »kBuBaneHTa mo ['OCT 27772-88 mms Bcex
TOJILHH;

r) mist paiioHa Il;, 1y HeoTaluMBaeMBIX 3JaHUH W KOHCTPYKLHUH, 3KCIUTyaTHPYEMBIX IpH
TEMITepaType Hapy>KHOTO BO3/yXa, IPUMEHSTH ITPOKAT TONIHUHON He Ooree 10 Mm;

1) TIpY TOJIIIMHE TPOKaTa He 6oiee 11 MM JOmycKaeTcs MPUMEHSTh CTAIb KaTerOpuH 3;

e) kpome omop BJI, OPY u KC,;

K) TIPOKAT TOMIIHHOM 10 10 MM 1 ¢ yueToMm TpeboBanuii pasz. 10;

n) Kpome paiioHa II, nms HeoTamymMBaeMbIX 3MaHMH M KOHCTPYKIMH, SKCIUTyaTHPYEMBIX IIpH
TEMIIepaType Hapy>KHOTO BO3yXa.

3Hak "+'" 03HaYaeT, YTO AAHHYIO CTaNb CIIEAYeT MPUMEHATh; 3HaK
B YKa3aHHOM KJIMMaTHYE€CKOM paiioHe IPUMEHSTH HE CIEayeT.

n_n

0O3Ha4YacT, YTO JaHHYIO CTaJIb

[Mpumeuanus: 1. TpeOoBamms HacTosmel TaONWIBI HE PACIPOCTPAHSIOTCS HA CTalbHEIC
KOHCTPYKLIUH CIELUHUAIBHBIX COOPYKEHUI: MarucTpaibHble M TEXHOJOTMYECKHE TpPyOOIPOBOIbI,
pe3epByaphl CIELUAIBHOTO Ha3HAYCHMs, KOXKYXHM JOMEHHBIX Ieded M BO3AyXOoHarpeBaTeledl u T. I
Cranu gms 3TUX KOHCTPYKIMH ycTaHaBIuBaroTcs coorBeTcTByromuMu CHull wmm  apyrumu
HOPMAaTHUBHBIMHU IOKYMEHTaMH.

2. TpeboBanus HacTOALIEH TaOIUIBI PACIPOCTPAHSAIOTCS Ha JUCTOBOM MPOKAT TOJIIUHON OT 2 MM
U (acoHHBIN Tpokar ToamuHOW OT 4 MM mo I'OCT 27772—88, coproBoii mpokat (Kpyr, KBaapar,
noyioca) mo TY 14-1-3023-80, TOCT 380-71** (c 1990 r. TOCT 535-88) u I'OCT 19281-73*.
YKazaHHbIE KATETOPUU CTAJIM OTHOCATCS K IPOKATy TOJLIMHON He MeHee 5 MM. IIpu Tonmuue meHee 5
MM IIpHBE/ICHHBIE B TaOJIMIIE CTAIM IPUMEHSIOTCS Oe3 TpeOOBaHNUit 0 yIapHOH BA3KOCTH.

Jnst koHCTpyKuMi Bce rpyii, kpome rpymmbl 1 u omop BJI u OPY, Bo Bcex KIMMaTH4YeCKUX
paiioHax, kpoMe I}, nomyckaeTcss IpUMEHSTh IPOKaT ToAmUHON MeHee 5 MM u3 ctanu C235 no 'OCT
27772-88.

3. KinmMaTtnueckue paifioHBI CTPOUTENHCTBA ycTaHaBNIuBaroTca B coorBeTcTBuu ¢ 'OCT 16350-80
"Kmumar CCCP. PaiioHupoBaHHWEe W CTaTUCTHUECKHE IMapaMeTpbl KIMMaTW4ecKuX (akTopoB st
TEXHMYECKHX Iieiell”". YKa3aHHbIE B TOJIOBKE TaONMIBI B CKOOKAaX pacueTHBIE TEMIIEPaTyphl
COOTBETCTBYIOT TEMIIEPAaType HapyKHOTO BO3JIyXa COOTBETCTBYIOILIETO paloHa, 3a KOTOPYIO
MPUHUMAETCS CPEeJHAS TeMIlepaTypa HauboJsee X0JI0JHOM MATHIHEBKH cornacHo ykazanusiM CHull o
CTPOUTEIIHHOW KIIMMATOJIOTHU U Teodu3uke.

4. K KOHCTpYKIMSM, IOABEPTalOMIMMCS HEMOCPEIACTBEHHOMY BO3JACHCTBUI0 IUHAMHYECKHUX,
BHOpDANMOHHBIX WJIM TIOABW)KHBIX HArpy3oK, OTHOCSTCS KOHCTPYKIMH JHOO WX 3IIEMEHTBHI,
MOJJICKAIe pacyeTy Ha BBIHOCIMBOCTb MM PACCUUTHIBAEMBIE C Y4YeTOM KOI(D(PUIMEHTOB
JMHAMHYHOCTH.

5. Tlpu COOTBETCTBYIONIEM TEXHHUKO-IKOHOMHUYECKOM obOocHoBaHmm ctamu C345, C375, C440,
C590, C590K, 16I'2A® moryT 3aKka3bpIBaThCS KaK CTaM MOBBIIICHHOW KOPPO3HMOHHON CTOHKOCTH (C
mensto) — C345]1, C3750, C440, C590/1, C590K], 161 2AD/I.

6. [IpumMeHeHne TepMOYIPOYHEHHOTO C MPOKATHOTO Harpesa (hacoHHOro mpokara u3 cranu C345T
n C375T, nocraBnsemoro mo I'OCT 27772-88 kak crane C345 u C375, He pomyckaeTcs B
KOHCTPYKIHSAX, KOTOPBIE MPU W3TOTOBICHHM IIOABEPralOTCS METAUIM3ALUKN WM IUIACTHYECKUM
nedopmanmsm mpu remneparype Boire 700°C.

7. becmoBHble TopsuenedopmupoBanasie Tpyosl mo 'OCT 8731-87 momyckaeTcs NMpUMEHSTH
TOJBKO ISl 3JIEMEHTOB CIICIMANBHBIX OTOp OONBIIMX MEPEeXOM0B JMHUI 3JIEKTpOIepenadn BHICOTOH
6ostee 60 M, I AaHTEHHBIX COOPY)KEHHMH CBSI3M U APYIUX CIEHHAIBHBIX COOPYKEHHH, IPH 3TOM
cleyeT NPUMEHATh MapKU CTalU:

BO BCEX KIMMaTHuecKux pailoHax, kpome Iy, I, I, u II;, mapky 20 mo 'OCT 8731-87, Ho ¢
JIOTIONTHUTENBHBIM TpeOOBaHUEM II0 yIapHOW Bs3KocTH mpH Temmeparype munyc 20°C He menee 30
Jlx/em” (3kre-m/em?);



B KIIMMaTH4YecKuX parioHax I, Il u I3 — mapky 09T2C o 'OCT 8731-87, HO ¢ JOMOJHUTENHHBIM
TpeGoBaHHUEM IO yIAPHOIT BS3KOCTH NMpH Temmeparype munyc 40°C He menee 40 Jlx/cm” (4 kre-m/cm?)
TIPU TOJIIMHE CTEHKH 10 9 MM 1 35 J[x/em? (3,5 Kre-M/cm?) Tipu TommiiHe cTeHkd 10 MM i Gornee.

He nmomyckaercss mpuMeHATh OecIIOBHBIE ropsaenedopMupoBaHHEIE TPYOBl, M3TOTOBIICHHBIE W3
CIINTKOB, MMEIOIINX MapKUpOBKy c iutepoMm "JI", He mpomenmwue KOHTPOIb HEPa3pyIIArOIINMHU
METOJIaMH.

8. K coproBomy npokaty (Kpyr, kBaapart, mojioca) mo TY 14-1-3023—-80, TOCT 380-71%* (c 1990
r. FTOCT 535-88) u I'OCT 19281-73* mpembsBisitoTCS Takue ke TpeOoBaHUs, Kak K (PaCOHHOMY
rpokaty Takoit xe TommuHb 1o ['OCT 27772-88. CooTtBeTcTBHEe Mapok craned mo TY 14-1-3023-80,
I'OCT 380-71*, TOCT 19281-73* u I'OCT 19282-73* cramam mo I'OCT 27772-88 cnenyer
orpeensTh o tadi. 51,0.



Tabmuma 51*

HopMaTuBHBIE H pacyeTHbIE CONPOTHBJIEHUS MPH PACTIKEHUH, CKATHH U U3rHde JUCTOBOr0, IHMPOKOMOJ0CHOI0 YHUBEPCAJIBHOTO0 U (paconHoro npokarta mo FOCT
27772—88 1151 CTAJIbHBIX KOHCTPYKLMI 31aHUI U COOPYKEHHU I

Hopmarugroe conporusienne’, MIIa (krc/mm?),

PacuerHoe conporusienne’, MITa (krc/cm”), mpokata

TOJ'IHII/IHa IIpoKaTa
Cranb HpOKaTal, JIUCTOBOIO, JINCTOBOI'O, IIMPOKOIIOJIOCHOTO
MM MIUPOKOIIOJIOCHOT'O (baCOHHOFO YHUBEPCAJIBHOTO (l)aCOHHOl"O
YHUBEPCAIBLHOTO
Rvn Run Rvn Run RV Ru RV Ru
€235 Ot 2 10 20 235(24) | 360(37) | 235(24) | 360 (37) | 230(2350) 350 (3600) 230 (2350) 350 (3600)
CB.20 1040 | 225(23) | 360(37) | 225(23) | 360 (37) | 220 (2250) 350 (3600) 220 (2250) 350 (3600)
CB.40 10 100 | 215(22) | 360 (37) - - 210 (2150) 350 (3600) - -
Cg. 100 195 (20) | 360 (37) - - 190 (1950) 350 (3600) - -
C245 Ot 2 10 20 245(25) | 370(38) | 245(25) | 370 (38) | 240 (2450) 360 (3700) 240 (2450) 360 (3700)
CB. 20 10 30 . _ 235 (24) | 370 (38) — - 230 (2350) 360 (3700)
€255 Or2103,9 | 255(26) | 380(39) - - 250 (2550) 370 (3800) - -
Ot 4 10 10 245(25) | 380(39) | 255(26) | 380(39) | 240 (2450) 370 (3800) 250 (2550) 370 (3800)
Ce. 101020 | 245(25) | 370(38) | 245(25) | 370 (38) | 240 (2450) 360 (3700) 240 (2450) 360 (3700)
CB.20 1040 | 235(24) | 370(38) | 235(24) | 370 (38) | 230 (2350) 360 (3700) 230 (2350) 360 (3700)
C275 012 10 10 275(28) | 380(39) | 275(28) | 390 (40) | 270 (2750) 370 (3800) 270 (2750) 380 (3900)
Ce. 101020 | 265(27) | 370(38) | 275(28) | 380(39) | 260 (2650) 360 (3700) 270 (2750) 370 (3800)
C285 Or2103,9 | 285(29) | 390 (40) - - 280 (2850) 380 (3900) - -
Ot 4 10 10 275(28) | 390(40) | 285(29) | 400 (41) | 270 (2750) 380 (3900) 280 (2850) 390 (4000)
Ce. 107020 | 265(27) | 380(39) | 275(28) | 390 (40) | 260 (2650) 370 (3800) 270 (2750) 380 (3900)
C345 Ot12 10 10 345(35) | 490(50) | 345(35) | 490(50) | 335 (3400) 480 (4900) 335 (3400) 480 (4900)
C. 101020 | 325(33) | 470(48) | 325(33) | 470 (48) | 315 (3200) 460 (4700) 315 (3200) 460 (4700)
CB.20 1040 | 305(31) | 460(47) | 305(31) | 460 (47) | 300 (3050) 450 (4600) 300 (3050) 450 (4600)
CB.40 1060 | 285(29) | 450 (46) - - 280 (2850) 440 (4500) - -
CB.60 1080 | 275(28) | 440 (45) - - 270 (2750) 430 (4400) - -
CB.80 10 160 | 265(27) | 430 (44) . . 260 (2650) 420 (4300) . .
C345K | Or4 010 345(35) | 470 (48) | 345(35) | 470 (48) | 335(3400) 460 (4700) 335 (3400) 460 (4700)
C375 012 10 10 375(38) | 510(52) | 375(38) | 510(52) | 365 (3700) 500 (5100) 365 (3700) 500 (5100)
Ce. 101020 | 355(36) | 490(50) | 355(36) | 490 (50) | 345 (3500) 480 (4900) 345 (3500) 480 (4900)
CB.20 1040 | 335(34) | 480(49) | 335(34) | 480(49) | 325 (3300) 470 (4800) 325 (3300) 470 (4800)
C390 Ot 4 10 50 390 (40) | 540 (55) - - 380 (3850) 530 (5400) — —
C390K | Or4 1030 390 (40) | 540 (55) — — 380 (3850) 530 (5400) — —
C440 Ot 4 10 30 440 (45) | 590 (60) - - 430 (4400) 575 (5850) - -
CB.301050 | 410(42) | 570 (58) - - 400 (4100) 555 (5650) - -




C590 Or10 1036 | 540(55) | 635 (65) — — 515 (5250) 605 (6150) _ _

C590K | Or161040 | 540 (55) | 635(65) — — 515 (5250) 605 (6150) — —

1. 3a ronmuuHy GacoHHOTO MpoKara cieayeT NPUHUMATh TOJIIMHY TTOJIKH (MUHAMAJIbHAS €r0 TOJIINHA 4 MM).

2. 3a HOpMaTHBHOE CONPOTUBJICHUE IPUHITH HOPMATUBHbIE 3HAYEHNUS IIpeiena TEKyUeCTH U BpeMeHHoro conporusienus no 'OCT 27772-88.

3. 3HayeHUs pacdyeTHHIX CONMPOTHBICHUI MOIYyYEHBI JCICHHEM HOPMAaTHBHBIX COMPOTHUBICHWH Ha KO3()(HUIMEHTH HAIAECKHOCTH IO MaTepHaiy,
OTIpe/Ie/IeHHbIE B COOTBETCTBHH C I1. 3.2*, ¢ okpyryierneM 10 5 MITa (50 krc/cm?).

[Tpumeuanue. HopMaTHBHBIE U pacUeTHBIE COITPOTHUBIICHHS U3 CTAJIN TIOBBIIICHHON KOPPO3UOHHO# CTOMKOCTH (CM. IprMed. 5 k Tadut. 50%) cnemyer
MIPUHUMATh TAKMMH K€, KaK JUIs COOTBETCTBYIOIINX CTae 0e3 Meau.

Tabnuma 51, a.

HopMaTHBHBIE H pacyeTHbIC CONPOTHBJICHHUS NPH PACTSIKEHUH, CKATHU U U3rude TpyO /UIsl CTANbHBIX KOHCTPYKIUI 31aHU U COOPY KEeHMIA.

Tonmunaa HopmatueHoe conpotuBienne’ MIla | PacuetHoe COHpOTI/IBHCHI/IC2, MIla
Mapxku ctanu I'OCT wmu TY CTEHKH, (krc/cm?) (xrc/cm’)
MM R, R,, R, R,

BCr3km, BC131c, TI'OCT 10705-80* Jo 10 225 (23,0) 370 (38,0) 215 (2200) 350 (3550)
BCr3cn

BCt3nc, BCr3cn I'OCT 10706-76* 5-15 245 (25,0) 370 (38,0) 235 (2400) 350 (3550)
20 I'OCT 8731-87 4-36 245 (25,0) 410 (42,0) 225 (2300) 375 (3800)
161 2AD TY 14-3-567-76 6-9 440 (45,0) 590 (60,0) 400 (4100) 535 (5450)

1. 3a HOpMAaTHBHBIE CONPOTHUBIICHHS IPHHATHl MUHHMAJbHbIE 3HAUEHUS TIIpeJesia TEKy4eCTH M BPEMEHHOTO CONPOTHBIICHUS,
IPUBOJMMEIE B TOCYJAPCTBEHHBIX OOIIECOIO3HBIX CTAHIAPTaX WIM TEXHHYecKHX yciosumii, MIIa (krc/Mm®). B Tex ciywasx, Korma 5T
3HAYCHUs B FOCYAAPCTBEHHBIX OOINECOIO3HBIX CTAHIAPTaX WM TEXHHYECKUX YCIOBUSIX IPHBEICHBI TOIBKO B ONHOM CHCTEME SIHHHIl —
(krc/Mm?), HOpMaTHBHEIE COMPOTHBIEHHs, MITa, BBIYHCICHB! YMHOKEHHEM COOTBETCTBYIOMMX BemduH Ha 9,81 ¢ okpyrieHuneM 10 5 MITa.

2. 3HaueHHs] PACUCTHBIX COIPOTHBIICHHUI TOJIyYEeHBI JAEIeHHEeM HOPMAaTHUBHBIX comnpoTusieHnil, MIla, Ha kK03 dUINEHTH HAIEKHOCTH
0 MaTepually, ONpe/eNseMble B COOTBETCTBHH C I. 3.2*, ¢ OKpyrneHneMm 10 5 MIla; 3HaueHHs pacueTHBIX CONPOTHBICHHH, Krc/cM>
TTOITy4YeHBI IeJICHUEeM pacueTHhIX conpoTusieHmii, MI1a, ra 0,0981.

[MIpumeuanue. HopmaruBHble conpoTuBieHust Tpyo u3 cramu Mapku 0912C no 'OCT 8731-87 ycraHaBiIMBaIOTCS MO COTIIAIICHHIO
CTOPOH B COOTBETCTBHH C TPeOOBAHUSIMU YKA3aHHOTO CTaH/IapTa; PaCUETHHIE CONPOTUBIICHHS — COTTACHO T1. 3.2* HacTOAIIMX HOPM.




Ta6muna 51, 6

Mapku ctaju, 3amensiemble ctajgsimu o 'OCT 2777288

Cranu o 'OCT 3aMeHseMast MapKa CTalu I'OCT umu TY
2777288
C235 BCr3kmn2 I'OCT 380-71**
BCr3xn2-1 TV 14-1-3023-80
18k I'OCT 23570-79
C245 BCr3mc6 (siucroBoit mpokat TonmuHoi 10 20 MM, | TOCT 380-71**
thaconnsiii — 10 30 MM)
BCr3mc6-1 TV 14-1-3023-80
18mc I'OCT 23570-79
C255 BCr3cn5, BCr3I'ncS, BCr3mc6 (mmmcrooii npokar | TOCT 380-71**
tommmHOH cB. 20 1o 40 MM, daconHBIif — cB. 30
MM),
BCr3cn5-1, BCt3I'mnc5-1, TV 14-1-3023-80
18cm, 18I'mc, 18T cnt T'OCT 23570-79
C275 BCr13nc6-2 TY 14-1-3023-80
C285 BCr3cn5-2, BCr3I'nc5-2 TV 14-1-3023-80
C345, C345T 0912 I'OCT 19281-73%,
I'OCT 19282-73*
0912C,
14I"2 (nucToBo#, pacOHHBIH MTPOKAT TOJIMHOW 10
20 Mm), I'OCT 19282-73*
15XCHJ (;uctoBoit mpokaT TOMMUHON 10 10 MM,
(hacoHHBIN — 10 20 MM)
12I"2C 1p. | TY 14-1-4323-88
09I2 rp. 1,
0912 rp. 2,
0912Crp. 1, TY 14-1-3023-80
14I'2 rp. 1
(daconnsIit — 10 20 MM)
390 TY 14-15-146-85
BCrTmnc I'OCT 14637-79*
C345K 10XHAIT I'OCT 19281-73%,
I'OCT 19282-73%,
TY 14-1-1217-75
C375, C375T 0912C rp. 2 TY 14-1-3023-80
12I"2C rp. 2 TY 14-1-4323-88
14I'2 rp. 1 (cacoHHBIH MpoKaT TOMIIUHOH cB. 20
MM), TY 14-1-3023-80
14I'2 rp. 2 (cdhacoHHBIi MpoKaT TOMIMHON m0 20
MM)
14I"2 (chacoHHBIN W JTMCTOBOHM MPOKAT TOJIIHMHOMN
¢B. 20 MM),
10I2C1, I'OCT 19281-73%*,
I5XCH/J (daconnsnii mpokat tonmuuaoi cB. 20 [ TOCT 19282-73*
MM, JIEICTOBOH — CB. 10 MM),
10XCH/J (daconnsiit mpokar 0e3 orpaHHYeHHUs
TOJIIIUHEI, JIICTOBOH — TOJIIMHOM 10 10 MM)
C390, C390T 14I2A D,
10I"2C1 TepMoyIpo4YHEHHas, I'OCT 19282-73*
10XCH/ (sinctoBo# mpokat TonumHoH cB. 10 MM
C390K 15T2AD /e I'OCT 19282-73*
C440 16I"2AD, 18I2AdPrc, I'OCT 19282-73*
15I"2C® TepMOynpoOYHEHHAs!
C590 12I"2CM®D TY 14-1-1308-75




C590K [ 12rH2M®AIO [TY 14-1-1772-76

I[Ipumeuanus: 1. Cramu C345 u C375 xareropuii 1, 2, 3, 4 mo 'OCT 27772—88 3amMeHSIOT cTaln
Kareropuit coorBeTctBeHHO 6, 7 1 9, 12, 13 1 15 mo T'OCT 19281-73* u TOCT 19282-73%*,

2. Cramm C345K, C390, C390K, C440, C590, C590K mo T'OCT 27772-88 3aMeHSIOT
COOTBETCTBYIOIME Mapku cranu kareropuit 1-15 mo T'OCT 19281-73* u I'OCT 19282-73%*,
yKa3aHHbIE B HACTOSIIEH TabiuIe.

3. 3amena craneit no 'OCT 27772—88 cranaMu, NOCTaBJIIEMBIMU IO IPYTUM TOCYJapCTBEHHBIM
00IIIECOI03HBIM CTAaHAAPTAM M TEXHUIECKUM YCIOBHSIM, HE IIPETyCMOTPEHA.

Tabmuma 52*

PacyeTHble CONPOTHBJIEHUS MPOKATA CMATHIO TOPLEBOH MOBEPXHOCTH, MECTHOMY CMATHIO B
NMJIMHIPUYECKHX HIAPHUPAX, THAMETPATBHOMY CKATHIO KATKOB

Pacuetnple conpotuiaenns, MIIa (krc/cm’)
Bpemennoe CMSTHIO JaMeTPaIbHOMY
COIPOTUBIICHUE CKaTHIO KaTKOB
MpoKaTa, TOPLIEBOM MECTHOMY B (ipu cBOOOHOM KacaHUH B
MIla MOBEPXHOCTH (IpH WJIMHIPUYECKUX KOHCTPYKLIUSX C
(xrc/cm®) HaJIMYUM IPUTOHKK) | mIapHHpax (mamndax) OTrPaHUYEHHOU
TIPY TUIOTHOM KacaHUH TIOIBIKHOCTBIO)
360 (37) 327 (3340) 164 (1660) 8 (80)
365 (37) 332 (3360) 166 (1680) 8 (80)
370 (38) 336 (3460) 168 (1730) 8 (80)
380 (39) 346 (3550) 173 (1780) 9 (90)
390 (40) 355 (3640) 178 (1820) 9 (90)
400 (41) 364 (3720) 182 (1860) 10 (100)
430 (44) 391 (4000) 196 (2000) 10 (100)
440 (45) 400 (4090) 200 (2050) 10 (100)
450 (46) 409 (4180) 205 (2090) 10 (100)
460 (47) 418 (4270) 209 (2140) 10 (100)
470 (48) 427 (4360) 214 (2180) 11(110)
480 (49) 436 (4450) 218 (2230) 11 (110)
490 (50) 445 (4550) 223 (2280) 11(110)
500 (51) 455 (4640) 228 (2320) 11(110)
510 (52) 464 (4730) 232 (2370) 12 (120)
520 (53) 473 (4820) 237 (2410) 12 (120)
530 (54) 473 (4820) 237 (2410) 12 (120)
540 (55) 482 (4910) 241 (2460) 12 (120)
570 (58) 504 (5130) 252 (2570) 13 (130)
590 (60) 522 (5310) 261 (2660) 13 (130)
635 (65) 578 (5870) 289 (2940) 14 (140)

[Ipumeuanme. 3HaYCHHWA pPACUCTHBIX CONPOTUBICHUN IONyYeHBl 1O QopMmymnaM pasn. 3
HACTOSIIIUX HOPM 1IpH J, = 1,1.

Tabimma 53

PacueTHble COMPOTUBJICHUA OTJIMBOK U3 yl"J'lepOZlPlCTOﬁ CTaJin

VYcnosrnoe | Pacuernsie conporusienus, MIla (krc/cm2), oTimnBoK
HampsokenHnoe coctosiHue 0003Ha- 13 YIIIEPOJUCTON CTaJId MapOK
4EHUE 15J1 251 35]1 4571

PacTspkenue, cxxatue v u3rud R, 150 (1500) | 180 (1800) | 210 (2100) | 250 (2500)
Casur R 90 (900) | 110(1100) [ 130 (1300) | 150 (1500)
Cwmstue TOpLEBOE R, 230 (2300) | 270 (2700) | 320 (3200) | 370 (3700)
MOBEPXHOCTH (TP  HAJIMYHH
TIPUTOHKH)
Cwmsitre MECTHOE B Ry, 110 (1100) | 130 (1300) | 160 (1600) | 180 (1800




IWIMHAPUUECKUX — IIAapHUpax

(mandax) nOpu  MIOTHOM
KacaHuM
HuametpanbHoe c)KaTue Ry 6 7 8 10
KaTKOB P CBOOOJHOM (60) (70) (80) (100)
KacaHuu (B KOHCTPYKIIHMSAX C
OTpaHUYEHHOMN
MOJIBMYKHOCTBIO)
Tabnuma 54

PacueTHble CONMPOTUBJICHUS OTJIUBOK U3 CEPOro 4yryHa

HanpspxerHoe cocTostHIe VYcnosHOE PacueTHsle conpoTusieHus, MIIa (krc/cm”), OTIHBOK
00o3Haye U3 CEpOro YyryHa Mapok
HHE CUl5 CY20 CU25 C430

PacTspkeHue meHTpaiabHOE H R, 55 (550) 65 (650) 85 (850) 100 (1000)
pu u3rude
CkaTue IEHTpaIbHOE U IIPU R. 160 (1600) | 200 (2000) | 230(2300) |250(2500)
u3rude
Casur R 40 (400) 50 (500) 65 (650) 75 (750)
Cwmsitre TOPLEBOH R, 240 (2400) | 300 (3000) | 340 (3400) |370(3700)
MOBEPXHOCTH (TIPH HAJTMYUH
TIPUTOHKH)

ITpunoxenue 2

MATEPHAJIBI JUISI COEJJMHEHUM CTAJIBHBIX KOHCTPYKIIANA U X

PACUYETHBIE COITPOTUBJIEHUS

Tabmuma 55*

MarepuaJbl UIsl CBAPKH, COOTBETCTBYIOIIHE CTAJIH

MaTepI/IaJ'H)I JJIA CBapKu

I'pynmer Cramu nox ¢urocom B YIJIEKHCIIOM ra3e (10 | MOKpBI
KOHCTPYKLIHI B I'OCT 8050-85 wiu B | ThIMHU
KIIMMATHIECKUX €ro CMECH C aprOHOM | JJIEKTP

paiioHax (mo TOCT 10157-79%) | omamu

Mapxku TUIIOB
1o
(hrocoB (o CBapOYHOM MPOBOIIOKH (TI0 rocCt
I'OCT 9087— I'OCT 2246-70%) 9467—
81%) 75*
2,3 u 4 — Bo Beex | C235, C245, C255, AH-348-A, CB-08A, 242,
paiionax, kpome | C275, C285, 20,| AH-60 CB-08T'A 246
I, L, ILull BCrt3xkm, BCr3mc,
BCrt3cn
C345, C345T, C375, | AH-47, AH-43, | CB-10HMA CB-08I2C 250
C375T, €390, | AH-17-M, Cs-10T27,
C390T, C390K, | AH-348-A' CB-08T'A%,
C440, 16I2AD, Ce-10I'A?
0912C
C345K AH-348-A Cp-08X1/JHO | Cg- D50A°
08XT2CIIO
1 — Bo Becex|(C235, C245, C255, AH-348-A CB-08A D42A,
paiionax; 2, 3 u 4| C275, C285, 20, CB-08T'A D46A




— B pationax I, I, | BCt3xn, BCt3mc,
I nll BCr3cn
C345, C345T, C375 | AH-47, AH-43, | CB-10HMA, | Cs-0812C 350A
C375T, 0912C AH-348-A' Ce-10I2%,
CB-08T'A?,
Cs-10T'A’
C390, C390T, C390K | AH-47, Cs-10HMA, O50A
C440, 16I2AD AH-17-M, Cs-10I2%,
AH-348-A' CB-08T'A’,
Ca-10T'A’
C345K AH-348-A Ce-08X1/J1O | CB- 250A°
08XI2CIO
C590, C590K, AH-17-M Cs- Cs- 3960,
C590KII 08XH2I'MIO | 10XI2CMA, (370
Cs-10HMA Cs-
08XT'CMA,
CB-0812C
1. Tlpumenenme ¢umoca AH-348-A TpeOyer npOBENCHUS OMOJHHUTEIHLHOTO KOHTPOJIS

MEXaHUYECKUX CBOMCTB MeTajjla IIBa TpPU CBapKe COEAMHEHWH SJIEMEHTOB BCEX TOJIIIUH A
KOHCTPYKIIMK B KimMaTwdeckux paitoHax I, Ip, Il u II; u Tommun cBbmme 32 MM — B OCTaJbHBIX
KJIMMaTHYECKUX palloHax.

2. He npumensTh B coueTanuu ¢ ¢arocom AH-43.

3. IIpuMeHATH TOIBKO 31eKTpo bl Mapok 03C-18 u K/I-11.

IIpumeuanus: 1. IlpoBonoka mapku Ce-08X1/IFO mocraBmsiercs mo TY 14-1-1148-75, mapku
CB-08XIT2C/I}O —no TY 14-1-3665-84.

2. Ilpn COOTBETCTBYIONIEM TEXHHKO-YKOHOMHYECKOM OOOCHOBAaHHMHM [UISi CBAapKH KOHCTPYKIIMH
paspenraeTcsi HCIOJb30BaTh CBAapOYHBIC MaTepuaibl (IPOBOJOKH, (IFOCH, 3alIUTHBIE Ta3bl), HE
yKa3aHHBIE B HacTosmel Tadmuue. [Ipu 5ToM MexaHH4YecKue CBOMCTBa METalIa IIBa, BHITOIHAEMOTO C
UX NPUMEHEHHEM, JIOJDKHBI OBITh HE HIDKE CBOWMCTB, 00ECIEYMBAaEMbIX MPUMEHEHHEM MaTephalioB
COTJIaCHO HacTosIIel Tabnuie.

Tab6muma 56

HOpMaTI/lBHI)Ie H pacC4YeTHbIC COMPOTUBJICHUA METAJIJIa HIIBOB CBAPHBIX COC}II/IHeHI/Iﬁ C
yYrioBbIMHA HIBAMHA

CBapoyHbIe MaTepUaIbI R, MITa R, MIla
Tun 3nektpona (mo 'OCT MapKa IIPOBOJIOKH (krc/em?) (kre/em?)
9467-75)
D42, D42A CB-08, CB-08A 410 (4200) 180 (1850)
246, D46A C-08T'A 450 (4600) 200 (2050)
350, 350A CB-10T'A, CB-08I2C, 490 (5000) 215 (2200)
Cs-081"2Cl1, II1-AHS, TIT1-AH3
260 CB-0812C*, CB-08I"2CLI*, 590 (6000) 240 (2450)
Cp-10HMA, Cg-10I2
370 CB-10XI"2CMA, 685 (7000) 280 (2850)
C-08XH2I'MIO
385 - 835 (8500) 340 (3450)

* TonbKo 11 IIBOB € KaTeTOM k; < 8 MM B KOHCTPYKLHAX M3 CTalM C MpeeaoM Tekydect 440
MITa (4500 krc/cm?) u Goiree.

Tabmuna 57*

TpeﬁOBaHHfl K 0oJTam NnpH Ppa3jIMYHbIX YCJIOBUAX UX IPUMEHEHUSA

Ycnosust | TexHosornueckne TpeOOBaHHS




MIPUMEHEHHS mo 'OCT 1759.4-87
KIMMaTHYeCKUil | yclioBusi paboThI KJIacc JTOTIOJIHUTEIBHBIC BHIBI MapKH CTalld
paiion 6onTOB TOYHOCTH ucnbITanuii (tadi. 10) 60nTOB
(tabn. 1)
B KOHCTPYKIHSIX, HE PACCYNTHIBAEMbIX HA BHIHOCJIHBOCTH
Bce paiionsr, PacTtsoxenue nin 4.6;5.6 ITos. 1 Ilo Tabum. 1
kpome [y, I, I, u cpe3 4.8;5.8 To xe To xe
II** 6.6 To xe 35
8.8 - 35X; 38XA
10.9 — 40X
I, L, I, uIl; Pactsoxenue mwim 4.6;5.6 Ilo3. 1u 4 ITo Tabum. 1
cpes 4.8%; 5.8% MMos. 1 To xe
8.8 I103.3u 7 35X; 38XA
Cpes 4.8;5.8 [To3.1 ITo tabm. 1
8.8 — 35X; 38XA
10.9 — 40X
B KOHCTPYKIIMAX, HE PACCUNTHIBAEMBIX HA BRIHOCJIMBOCTH
Bce paiionsr, PacTsoxenue nin 4.6;5.6 Ilo3. 1u4d Ilo Tabum. 1
kpome Iy, I, I, u cpe3 6.6 To xe 35
I3** 8.8 — 35X; 38XA
Cpes 4.8;5.8 Io3.1 Io tabm. 1
I, I, u 113 PacTsoxenue nin 4.6;5.6 Ilo3. 1u4d Ilo Tabum. 1
cpes 8.8 I1o3.3u7 35X; 38XA
Cpes 4.8;5.8 [To3.1 ITo tabm. 1
8.8 — 35X; 38XA
I PacTsoxenue nin 8.8 IMo3.3u7 35X; 38XA
cpes
Cpes 4.6;5.6 ITo3. 1 u4 ITo tabm. 1
4.8%; 5.8% ITos.1 To xe
8.8 — 35X; 38XA

* TpeOyeTcst TOTIOTHUTENBHBIN TOCIETYIOIMH OTITyCK mpu ¢ = 650°C
** A Tarke M KOHCTPYKIIMHA, BO3BOJUMBIX B KiIMMaTHueckux pavonax I;, I, II, u II;, HO
IKCIUTYaTHPYEMBIX B OTAIUTHBAEMBIX IIOMCIICHHSX.

ITpumeuanus: 1. Bo Bcex kimmmMaTtmueckux paiionax, kpome I, I, II, u II; B HepacueTHbIX
COEIMHEHUSX JOIyCKaeTcs MPUMEHSATh OO0dTHI ¢ TmoaronoBkoM kiacca touHoctd C m B mo T'OCT
15590-70* u TOCT 7795-70 Ge3 HOMOJHHUTENBHBIX BHIOB HCIBITAHWH, HPEIyCMOTPEHHBIX B
HaACTOSIIEN TaOIIHIIE.

2. Ilpwm 3akaze 60nToB Ki1accoB npoynoctH 6.6; 8.8; 10.9 mo 'OCT 1759.4-87* cnenyer yka3biBaTh
MapKH CTallH.

3. Ilpu 3aka3e OONTOB KiaccoB MpodHOCTH 4.8 m 5.8 HEoOXOMMMO yKa3bIBaTh, YTO NMPHMEHEHHE
ABTOMATHOH CTalll HE JOIYCKAaeTCsl.

4. Beicokonpounbie Oontel mo I'OCT 22356-77* wu3 cramum wmapku 40X "cenekr" 06e3
PETYJIMPYyeMOro HaTsSHKEHHs IPUMEHSIOTCS B TEX JK€ KOHCTPYKIHMSX, YTO M OOJTHI Kilacca MPOYHOCTH
10.9.

Tabnuna 58*

PacyeTHble cONPOTUBJIEHUS CPe3y M PACTSKeHUI0 00JITOB

Hampspkennoe | YcmoBHoe PacuerHoe conporusienne, MITa (krc/cm?), GoITOB Kiacca
COCTOSTHUE 0003HaUCHHE 4.6 4.8 5.6 5.8 6.6 8.8 10.9
Cpes Ry 150 160 190 200 230 320 400
(1500) | (1600) | (1900) | (2000) | (2300) | (3200) (4000)
Pactsixenue Ry, 170 160 210 200 250 400 500
(1700) [ (1600) | (2100) [ (2000) | (2500) | (4000) (5000)

[Ipumeuanue. B Tabnuie yka3aHbl 3HAUSHUS! PACUETHBIX CONPOTHUBIICHHH Ui OZHOOOITOBBIX
COCJIMHEHUH, BBIYMCIICHHBIC TI0 (hopMyJiaM pasjl. 3 HACTOSIIUX HOPM C OKpyrieHuem o 5 MIla (50



Kre/em?).

Tab6muma 59*

PacueTHble COITPOTHUBJICHUH CMATHIO 3JIEMEHTOB, COCANHAECMbIX 00JTAMHU.

BpeMeHHOe conpoTuBIeHHE Pacuetnsle conporusnenus, MIla (krc/cM”), CMSITHIO 3]IeMEHTOB,
CTaJIM COeTUHSIEMBIX DJIEMEHTOB, COEMHSIEMBIX 00JITaMH
MITa (xrc/cm?) KJlacca TOYHOCTH A | KiaccoB TogyHOCTH B 1 C, BBICOKOIIPOYHBIX
0e3 peryJIMpyeMoro HaTsHKCHUS
360 (37) 475 (4800) 430 (4350)
365 (37) 485 (4900) 440 (4450)
370 (38) 495 (5100) 450 (4600)
380 (39) 515 (5300) 465 (4800)
390 (40) 535 (5500) 485 (5000)
400 (41) 560 (5750) 505 (5200)
430 (44) 625 (6400) 565 (5800)
440 (45) 650 (6650) 585 (6000)
450 (46) 675 (6900) 605 (6200)
460 (47) 695 (7150) 625 (6400)
470 (48) 720 (7350) 645 (6600)
480 (49) 745 (7600) 670 (6850)
490 (50) 770 (7850) 690 (7050)
500 (51) 795 (8150) 710 (7250)
510 (52) 825 (8400) 735 (7500)
520 (53) 850 (8650) 760 (7750)
530 (54) 875 (8950) 780 (7950)
540 (55) 905 (9200) 805 (8200)
570 (58) 990 (10 050) 880 (8950)
590 (60) 1045 (10 600) 930 (9450)

[Tpumeuanue. 3HaUSHUS paCYETHBIX CONPOTUBICHUH MOTy4YeHBI O (GOpMyIaM pa3l. 3 HaCTOSMIUX

HOPM C OKpyriieHneM 10 5 MIa (50 krc/cm?).

Tabmuma 60*
PacueTHble CONPOTUBJICHHS PACTAKEHUIO (PyHIaMEHTHBIX 00JITOB.
Pacuernsie conportusnenus, Mlla (krc/em?),
00JITOB U3 CTAJIM MapOK
Huametp 60nroB, | BCT3xn2 mo 'OCT 380-71** (¢ 09I2C o 10I"2C1 mo
MM 1990 r. T'OCT 535-88) I'OCT 19281-73* I'OCT 19281-73*

12, 16, 20 185 (1900) 235 (2400) 240 (2450)
24,30 185 (1900) 230 (2350) 235 (2400)
36,42, 48, 56 185 (1900) 225 (2300) 225 (2300)
64, 72, 80 185 (1900) 220 (2250) 215 (2200)
90, 100 185 (1900) 215 (2200) 215 (2200)

110, 125, 140 185 (1900) 215 (2200) -

[Tpumedanue. 3Ha4yeHUs] pPACUETHHIX COMPOTHBICHUH TONydyeHHl 1O (opMmynam pasa. 3
HACTOSIIAX HOPM C OKpyTJIeHHeM 10 5 MITa (50 kre/em?).

Tabmnma 61%*

Mexann4eckue CBOMCTBA BbICOKONPOYHBIX 0oaToB o 'OCT 22356-77*

HomunanpHbI#
JaMeTp pe3bOsl d,
MM

Mapka cranu
no 'OCT 4543-71*

Haunmenniee

COTNPOTHUBIICHUE Ry, H/mm?

(kre/mm’)



Ot 16 m0 27 40X “cemekt” 1100 (110)
30X3M, 1350 (135)
30X2HMDA

30 40X “cemekt” 950 (95)
30X3M®, 35X2AD 1200 (120)

36 40X “cenekt” 750 (75)
30X3M® 1100 (110)

42 40X “cemekt” 650 (65)
30X3MD 1100 (110)

48 40X “cenekt” 600 (60)

30X3MdD 900 (90)

Tabmuma 62*

ILnomaau ceuenust 6oaroB coriaacao CT CIB 180-75, CT CIB 181-75 u CT COB 182-75

d, Mmm 16 18* 20 22% 24 | 27* | 30 36 42 48
Ap, cM” 2,01 2,54 | 3,14 | 3,80 |[4,52]5,72|7,06]| 10,17 | 13,85 18,09
App, M 1,57 1,92 | 245 3,03 13,524,559 | 5,60 816 | 11,20 14,72

* BoIThI YKa3aHHbIX JUAMETPOB NPUMCHATHL HEC pEKOMEHAYCTCA.

[Ipunoxenue 3

OU3NYECKUE XAPAKTEPUCTUKH MATEPUAJIOB

Tab6muma 63

Duznyeckne XapaKTePHCTHKA MaTePHAJIOB 151 CTAIBHBIX KOHCTPYKIUH

XapakTepucTUKa

3HaueHus

T110THOCT P, KI/M:

MpOKAaTa U CTANBHBIX OTINBOK

OTJIMBOK M3 YyTyHa

Kos(¢uument nuueitHoro pacmmpenus o, °© C'
Moayns ynpyroctu E, MITa (krc/cm?):

MPOKATHOM CTaJIM U CTAJIBHBIX OTIMBOK

OTJIMBOK M3 YyT'YHA MapOK:

Cy15

CY20, CY25, CU30

MYYKOB ¥ NpsiAeH MapaiedbHbIX TPOBOJIOK

KaHATOB CTaJbHBIX:

CIIUPATIBHBIX U 3aKPBITHIX HECYIIHX

JIBOMHOM CBUBKHU

JIBOMHOI CBUBKH C HEMETAIMIECKUM CEPACTYHNKOM
Mopuyip cIBUra NPOKATHON CTajH M CTAIBHBIX OTIMBOK G,
MITa (xrc/cm?)

Koaddunment nonepeunoit nepopmannn (Ilyaccona) v

I[IpumeuaHue.

3HaueHus MoOyJid yOpyroctu JgaHbl

7850
7200
0,12-10°*

2,06-10° (2,1-10%)

0,83-10° (0,85-10%
0,98-10° (1,0-10°)
1,96-10° (2,0-10%)

1,67-10° (1,7-10°)
1,47-10° (1,5-10°)
1,27-10° (1,3-10°)
0,78-10° (0,81-10°)

0,3

JJIs1  KaHaToB,

MNpeABApUTCIIbHO BBITAHYTBIX YCUJINEM HE MCHCC 60 % PAa3pPBIBHOTO YCHUJIUA IJIA

KaHaTa B IICJIOM.

Tabnuma 64

Dusnveckue XAPAKTCePUCTUKHU MMPOBO/10B U IPOBOJJIOKHA

| Mapka u

| Monyns ynpyroctu |

Koaddpunment



HaumenoBanue HOMUHAJIFHOE E, MIla (krc/cm?) | numeitsoro pacmmpermst

MaTepHuagoB CeueHue, MM a, ° (o
AIOMUHUEBBIE  TIPOBOJA A, AKII; 16-800 0,630-10° 0,23-10*
mo 'OCT 839-80*E (0,642-10°)

Meanble  mpoBojga 1O M; 4-800 1,300- 10° 0,17- 107
T'OCT 839-80*E (1,326-10°)

CraneantoMUHEBBIC AC, ACK; ACKII,

nposoga no I'OCT 839-— ACKC

80*E mpm  oTHOIIECHNH
IUIOIIAJEeH aIIOMHHHUS K
CTaJId, PABHOM:

66,25 10 u Gonee 0,825-10° 0,192-107*
(0,841-10%)

0,65 95 1,460-10° 0,139-107*
(1,489-10°)

4,29-4.39 120 u Gornee 0,890-10° 0,183-107
(0,907-10%)

7,71-8,04 150 u 6onee 0,770-10° 0,198-107*
(0,785-10%)

1,46 185 u Gornee 1,140-10° 0,155-107
(1,163-10°%)

12,22 330 0,665-10° 0,212-107
(0,678-10°)

18,2-18,5 400 u 500 0,665-10° 0,212-107
(0,678-10°)

Bumeranmnueckas BCM 1

cTajeMenHas IPOBOJOKA
no TI'OCT  3822-79*
JUaMETPOM, MM:

1,6-4 2,0-12.,5 1,870-10° 0,127-107*
(1,906-10°)

6 28,2 1,900-10° 0,124-10
(1,937-10%)

[Tpumeuanne. 3HayeHNEe Macchl MPOBOJIOB U MPOBOJIOKH cireayeT npuHuMath o [OCT 839-80*E
n I'OCT 3822-79*.

[punoxenne 4*

KOS ®O®ULHUEHTHBI YCJOBU PABOTHI 1JISI PACTAHYTOI'O OJJMHOYHOI' O
YT'OJIKA, IPUKPEIJISIEMOI'O OJJHOM IMOJIKON BOJITAMHA

Koa¢ppunnent ycnoBuii paboTsl y. pu pacyeTe Ha IPOYHOCTH cedeHnit o (opmyre (6) B Mectax
KpEIUICHUsI DJIEMEHTOB W3 OJWHOYHBIX YrOJKOB, IPUKPEIUIIEMBIX OJHOW TMOJKOH Oonramuy,
IIOCTaBICHHBIMA B OIMH psl, NP PAaCCTOSHHUAX BHOJIb YCHIHMS OT Kpas 3J€MEHTa IO LEHTpa
OmKaiinero oTBepetus a > 1,5d u Mexxay LeHTpaMu oTBepcTH b > 2d (311ech d — AuaMeTp OTBEpCTHS
a1 6onITa) ¢ mpeenoM Tekydecti 10 380 MITa (3900 kre/cm?) cieayer onpeaensts o Gopmyie

nl

Ve = @) + a;

, (164)*
n
rae A, — IIOIa/Ab CEUeHHUs yroJIKa HeTTo;
A,; — TUTOLIaIh YaCTH CEUSHUS MPUKPEIISIEMON TTOJIKU YTOJIKa MEXY KpaeM OTBEPCTHS U IIEPOM;
oy 1 o — K03(pPUIINEHTEHI, oTpeaersieMble 10 Tadll. 65 MPH PacCTOSIHUAX OT OCH YCTAHOBKU OOJITOB
o obymka yrosnka He mMenee 0,50 u no mepa He meHee 1,2d (3meck b — mMpHUHA MOJKU Yrojika, d —
JIaMeTp OTBEPCTHs [UIst 00JTa).

Tabnuma 65



Kosdpdunnentoiq, un a,

Koaddunuent 3HaYCHUS (1 U Q) TIPU KOJTMYECTBE OOITOB B PSIY
2 3 4 5

o 1,82 1,49 1,20 0,87

P 0,195 0,37 0,48 0,61

[Ipu BeruHCIeHNN 3HAYCHUN A, A,; ¥ d CleayeT yIYUTHIBATh MOJOKUTENbHBINA TOMYCK HA THAMETP
oTBepcTHs d.

Jlist omHOOONTOBBIX COSNMHEHHMH NPH PAacCTOSHUM BIOJb YCHWIIMS OT Kpasl dJIEMEHTa 0 IeHTpa
6onra 2d > a > 1,35d xoadduipieHT ycnoBuit pabotsl . B dopmyine (6) ciuenyeT OomnpenensTh Mo

hopmyie
A
Ve = ﬂ(1774A_nl+ Ovosj , (165)

n
rne f=1npua=2d; = 0,85 npua=1,5du = 0,65 npu a =1,35d.
Koa¢punnentsr ycnouii paboThl . YCTaHOBJIECHHBIE B HACTOSINEM NMPWJIOKEHUH U B M03. 5 TabII.
6*, OMHOBpPEMEHHO HE YUHUTHIBAIOTCS.

IIpunoxenue 5

KO2®P®UINMUEHTHI VIS PACYETA HA TIPOYHOCTD 3JIEMEHTOB CTAJIBHBIX
KOHCTPYKIIMIA C YYETOM PA3BUTUS IVIACTUUYECKHUX JE®OPMAILIANA

Tabmuma 66
Koadduumentsi C(Cy), Cy, N
Tum Cxema cedeHus A ’ 3nadyeHuns ko3 durmenTor
CeYeHHs —
AW
c(cy) cy n pu M, = 0*

1 y, A PN 0,25 1,19

— ' 0,5 1,12
1,47 1,5

x x —[ I: 1,0 1,07

2,0 1,04

A AL
4y —'\
y Y
Ay

2 0,5 1,40

1,0 1,28 1,47 2,0
7 : =
X X ,0 ,18
—
Ay |y 054,




3 y r 0,25 1,19 1,07
/A 0,5 1,12 1,12
1,0 1,07 1,19 1,5
X X 2,0 1,04 1,26
—
0,54,
AN
y Ay
4 y As 0,5 1,40 1,12
! / 1,0 1,28 1,20 2,0
: 2,0 1,18 1,31
X i X
| [
L 10,54,
/ |
0,254, ! y
5 a) 0) - 1,47 1,47 a) 2,0
J y 6) 3,0
X X X
Y y
6 0,25 1,04
Ay y 0,5 1,07
X | | X 1’0 1,47 1’12 3,0
2,0 1,19
0,254, (;}AW ’ ’
y
7 % - 1,26 1,26 1,5
X
Y
8 a) y 6) ¥ - 1,60 1,47 a) 3,0
Ay 6) 1,0
X xx—3—
A,
y Y
a y 0y
X X
| | X X
y Y
9 a) y 6) 0,5 1,60 1,07 a) 3,0
Ar 1,0 1,12 0) 1,0
O e Ee o I 2,0 119
0,54,,
Yy Yy

* Ilpu M, # 0 n = 1,5, 32 MCKJTIOUEHHEM CEUEHHs THIIA 5,a, A1 KOTOPOro n = 2 U Tuma 5,0, A
KOTOporo n = 3.



[Ipumevanue. Ilpu ompeneneHnu KodGUIMEHTOB Al NPOMEXKYTOUHBIX 3HadeHu A, /A,
JIOITyCKAeTCsl JINHEWHAsT MHTEPIIOJIALUS.
ITpunoxenue 6

KOD®P®UIUEHTHI JIJII PACYUETA HA YCTOMYUBOCTH IEHTPAJIBHO-,
BHEIEHTPEHHO-CXKATBIX U C/KATO-U3I'NBAEMbIX 2JIEMEHTOB

ONPEJEJEHUE KOY®®UIIMEHTOB PACUETHOM JUIMHBI KOJIOHH
OnHocTyneH4aTbie KOJIOHHBI

KoaddunmeHTs! pacueTHOH UTUHBI £ A HUKHErOo Y4acTKa OJHOCTYIIEHYAaTOH KOJOHHBI CleyeT

Jah _h |
MPUHUMATh B 3aBUCUMOCTH OT OTHOLIEHUS 7 = JLH BEIMYUHEI & | = R\ B (rne Jy, Jo, I, L —
14 1 2
MOMEHTBI HHEPITUN CCUYCHUN W JUTMHBI COOTBETCTBEHHO HI)KHETO U BEPXHETO YYaCTKOB KOJIOHHHI (PHC.
n+F
Wy uP=—"7"")
F
F2
I) IF 1 J2
h
Ji

L

Puc. 24. Cxema 0qHOCTYIEHYaTON KOJTOHHBI

TIpHU BEpXHEM KOHIIE, CBOOOTHOM OT BCSKHX 3aKpeIUIeHHH, — 1Mo Tabi. 67;
IpH BEpXHEM KOHIE, 3aKPEIUICHHOM OT IIOBOPOTAa, W IPU BO3MOXKHOCTH €ro CBOOOIHOTO
cMelleHus— 1o Tadui. 68.



Ko3¢pduuueHTsl pacyeTHON JJIUMHBI L4 1S OAHOCTYIIEHYATHIX KOJIOHH C BEPXHMM CBOOOJIHBIM KOHLIOM

Tabmuma 67

Pacuernas a Koa¢p¢puunents w4 npu n
cxema 0 0110203040506 1]07]081]09]|10]12]|14] 16 | 1,8 ]20] 25 5,0 10,0 20,0
0 2,0 20 (2,0 (20| 20 (20|20 20{201]20]20]20]|201{20§{201]20] 20 2,0 2,0 2,0
P
F
F+P

0,2 2,0 | 2,01 |2,02(2,03]2,04]205]206]2,06]|2,07]|208]|2,09]210] 2,12 2,14 | 2,15 |2,17| 2,21 | 2,40 | 2,76 3,38

0,4 2,0 | 2,04 2,08 2,11 2,13 2,182,221 |2,25|2,28 (232235242248 2,54 | 2,60 |2,66]| 2,80 - - -

0,6 2,0 [2,11]22012,28|2,36|2,44]2,522,59]2,66]273|280]293]|3,05]3,17|3,283,39| - - - -

0,8 2,0 [2,25]2422,56|2,70 | 2,83 |2,96 3,07 |3,17|3,27 |3,36]|3,55(3,74| - - - - - - -

1,0 2,0 2,502,773 1294 | 3,13 |3,29|3,44|3,59|3,74|3,87|4,00]| - - - - - - - - -

1,5 3,0 |3,43]3,77 | 4,07 | 4,35 | 4,61 | 486|505 - - - - - - - - - - - -

2,0 4,0 |4,44 490|529 (5,67 ]|6,03| - - - - - - - - - - - - - -

2,5 50 |[5,55]6,08(6,5 | 7,00]| - - - - - - - - - - - - - - -

3,0 6,0 |6,65]725[782| — — - — — — — — — — — — - - — -

Tabmuma 68
Koa¢¢punments! pacueTHoOH JVIMHBI ) IJIS1 OTHOCTYNIEHYATHIX KOJIOHH ¢ BEPXHUM KOHIIOM, 3aKpeIVIEeHHBIM TOJILKO OT II0BOPOTA
Pacuetnas o Koa¢dunuenTs! g mpu n

cxema 0 0110203 |04]05])061]071]081]09(10]12]14] 16| 1,8 20] 25 5,0 10,0 20,0
0 2,0 (192186180 1,76]|1,70 | 1,67 | 1,64 | 1,60 | 1,57 | 1,55 | 1,50 | 1,46 | 1,43 | 1,40 | 1,37 1,32 | 1,18 | 1,10 1,05

0,2 20 (193|187 1,82]1,76| 1,71 | 1,68 | 1,64 | 1,62 | 1,59 | 1,56 | 1,52 | 1,48 | 1,45 | 1,41 (1,39 1,33 | 1,20 | 1,11 -

04| 2,0 |194 (1,88 183 (1,77 1,751,721 1,69 | 1,66 | 1,62 | 1,61 | 1,57 | 1,53 | 1,50 | 1,48 | 1,45 | 1,40 - - -

0,6 20 | 195|191 |1,86(1,83]|1,79 | 1,77 | 1,76 | 1,72 | 1,71 | 1,69 | 1,66 | 1,63 | 1,61 | 1,59 | — - - - -

0,8 20 (19719419219 |1,88|1,87|1,86|1,85|1,83|1,82]|1,80]|1,79| - - - - - - -

1,0 2,0 |2,00|2,00]2,00]2,00|2,00|2,00{2,00]|200]200]200]| - - - - - - - - -

1,5 2,0 [2,12(225(233]2,38]2,43]2,48]|2,52]| - - - - - - - - - - - -




2,0 2,0 [245]2,66(281]291(3,00]| - — - — — — — - — — — — — —
25 | 25 [294(317(334(350 - | - | = | = | - | = =|=-|-1|-1-1 - - - -
l 30| 30 [343(370(393 412 - | - | = | = | - | == -|-1-1-1 - - = -
F»
PI A,
F1
Fi +

[Ipn HEOABMKHOM BEpXHEM KOHIIE, IAPHUPHO-OIEPTOM WITH 3aKPEILIEHHOM OT II0BOPOTA, 3HAYeHHs KO (HIMEHTa £ TS HIDKHETO YYacTKa KOJOHHBI CIIEAYEeT OMpPEeaeIsTh
o ¢opmyiie

\/yfz +ubi (B -1)
Hi = ; 5
TZe f4, — KO3 (HUIMEHT pacueTHON AJMHBI HIKHETO ydacTka npu F = 0;

M1 — K03 (OUIUEHT pacyeTHOH AIMHBI HIKHETO yJacTka rmpu £, = 0.

3HaueHHs1 KO3(GHUINECHTOB L) U 4y CIETyeT NPUHUMATh:

TIPH IAPHUPHO-OIIEPTOM BEPXHEM KOHIIE — 110 TalI., 69;

IPH HETIOABM)XHOM BEpXHEM KOHIIE, 3aKPEIUIEHHOM OT IOBOPOTA, — 110 Tabu. 70.

(166)

Ta6numa 69
KOSq)q)I/lIII/leHT])I pacquHOﬁ AJIAHBI Uy Uty A1 OJHOCTYNIEHYATHIX KOJOHH ¢ HEMMOABHKHBIM HIAPDHUPHO-0IIEPTHIM BEPXHUM KOHIIOM
Pac-uerHas Jy Koadduumentsr pyp v py) nipu L/l

J

cxema o1 | 02 | 03 | 04 [ 05 | o6 | 07 [ 08 [ 09 | 10 | 12 [ 14 [ 16 ] 1,8 | 20

Koadpunuenrs! 1,

0,04 1,02 1,84 2,25 2,59 2,85 3,08 | 3,24 3,42 3,70 4,00 455 | 525 | 580 | 6,55 7,20
0,06 0,91 1,47 1,93 2,26 2,57 2,74 | 2,90 3,05 3,24 3,45 388 | 443 | 490 | 543 5,94
0,08 0,86 1,31 1,73 2,05 2,31 2,49 | 2,68 2,85 3,00 3,14 3,53 | 3,93 | 437 | 485 5,28




*E 0,1 0,83 1,21 1,57 1,95 2,14 2,33 2,46 2,60 2,76 2,91 3,28 3,61 4,03 4,43 4,85
0,2 0,79 0,98 1,23 1,46 1,67 1,85 2,02 2,15 2,28 2,40 2,67 2,88 | 3,11 3,42 3,71
0,3 0,78 0,90 1,09 1,27 1,44 1,60 1,74 1,86 1,98 2,11 2,35 2,51 | 2,76 2,99 3,25

2 0,4 0,78 0,88 1,02 1,17 132 | 145 | 1,58 1,69 1,81 1,92 | 2,14 | 231 | 251 | 2,68 2,88
bl |4 0,5 0,78 0,86 0,99 1,10 122 | 135 | 147 1,57 1,67 1,76 1,96 | 2,15 | 234 | 250 | 2,76
1,0 0,78 0,85 0,92 0,99 1,06 | 1,13 | 120 127 1,34 1,41 1,54 | 1,68 | 1,82 | 1,97 2,1

Koy duunentsl 1,
0,04 0,67 0,67 0,83 1,25 1,43 1,55 1,65 1,70 1,75 1,78 1,84 1,87 | 1,88 1,90 1,92
bx 0,06 0,67 0,67 0,81 1,07 1,27 1,41 1,51 1,60 1,64 1,70 1,78 1,82 | 1,84 1,87 1,88
y A 0,08 0,67 0,67 0,75 0,98 1,19 1,32 1,43 1,51 1,58 1,63 1,72 1,77 | 1,81 1,82 1,84
alll |G 0,1 0,67 0,67 0,73 0,93 1,11 1,25 1,36 1,45 1,52 1,57 1,66 1,72 | 1,77 1,80 1,82
l i 0,2 0,67 0,67 0,69 0,75 0,89 1,02 1,12 1,21 1,29 1,36 1,46 1,54 | 1,60 1,65 1,69
0,3 0,67 0,67 0,67 0,71 0,80 0,90 0,99 1,08 1,15 1,22 1,33 1,41 1,48 1,54 1,59
0,4 0,67 0,67 0,67 0,69 0,75 0,84 0,92 1,00 1,07 1,13 1,24 1,33 | 1,40 1,47 1,51
T 0,5 0,67 0,67 0,67 0,69 0,73 0,81 0,87 0,94 1,01 1,07 1,17 1,26 | 1,33 1,39 1,44
Hi 1,0 0,67 0,67 0,67 0,68 0,71 0,74 0,78 0,82 0,87 0,91 0,99 1,07 | 1,13 1,19 1,24
Ta6muma 70
Ko3dduumeHnTsl pacyeTHOI JJIMHBI Ly M fy; AJIS1 OTHOCTYNIEHYATHIX KOJIOHH € HENOJABHKHBIM BEPXHHM KOHLIOM, 3aKPEILUIEHHBIX 0T OBOPOTA
PacuerHas J, Koaddummentsr wy; v pyy ipu L/l
J
cxema 00 | 02 | o3 | 04 [ o5 | 06 [ 07 ] 08 | 09 [ 10 ] 12 [ 14 [ 16 ] 1.8 | 20
Koa¢pdunuenrs y;

B 0,04 0,78 1,02 1,53 1,73 2,01 2,21 2,38 2,54 2,65 2,85 3,24 3,70 | 4,20 4,76 5,23
bFa 0,06 0,70 0,86 1,23 1,47 1,73 1,93 2,08 2,23 2,38 2,49 2,81 3,17 | 3,50 3,92 4,30
0,08 0,68 0,79 1,05 1,31 1,54 1,74 1,91 2,05 2,20 2,31 2,55 2,80 | 3,11 3,45 3,73
—x y)) 0,1 0,67 0,76 1,00 1,20 1,42 1,61 1,78 1,92 2,04 2,20 2,40 2,60 2,86 3,18 3,41
h J 0,2 0,64 0,70 0,79 0,93 1,07 1,23 1,41 1,50 1,60 1,72 1,92 2,11 | 2,28 2,45 2,64
0,3 0,62 0,68 0,74 0,85 0,95 1,06 1,18 1,28 1,39 1,48 1,67 1,82 1,96 2,12 2,20
Y 0,4 0,60 0,66 0,71 0,78 0,87 0,99 1,07 1,16 1,26 1,34 1,50 1,65 1,79 1,94 2,08
0,5 0,59 0,65 0,70 0,77 0,82 0,93 0,99 1,08 1,17 1,23 1,39 1,53 1,66 1,79 1,92
?[Q‘ 1,0 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 1,10 1,20 1,30 1,40 1,50

Koa¢pdunuuentsl 14,



[yl
aldan
d

h

e IS

0,04
0,06
0,08
0,1
0,2
0,3
0,4
0,5
1,0

0,66
0,65
0,64
0,64
0,62
0,60
0,58
0,57
0,55

0,68
0,67
0,66
0,65
0,64
0,63
0,63
0,61
0,58

0,75
0,68
0,67
0,65
0,65
0,64
0,63
0,63
0,60

0,94
0,76
0,68
0,65
0,65
0,65
0,64
0,64
0,61

1,08
0,94
0,84
0,78
0,66
0,66
0,64
0,64
0,62

1,24
1,10
1,00
0,92
0,73
0,67
0,66
0,65
0,63

1,37
1,25
1,12
1,05
0,83
0,73
0,68
0,68
0,65

1,47
1,35
1,25
1,15
0,92
0,81
0,75
0,72
0,67

1,55
1,44
1,34
1,25
1,01
0,89
0,82
0,77
0,70

1,64
1,50
1,41
1,33
1,09
0,94
0,88
0,83
0,73

1,72
1,61
1,53
1,45
1,23
1,09
1,01
0,94
0,80

1,78
1,69
1,62
1,55
1,33
1,20
1,10
1,04
0,88

1,81
1,74
1,68
1,62
1,41
1,28
1,19
1,12
0,93

1,85
1,79
1,75
1,68
1,48
1,35
1,26
1,19
1,01

1,89
1,82
1,79
1,71
1,54
1,41
1,32
1,25
1,05




Koa¢dunnenTsr pacueTHON AJIMHBI £4, U1l BEPXHETO Y4acTKa KOJOHHBI BO BCEX CIIydasx CIEIyeT
oTIpeNeNsITh 1o hopMyie
yzz/l[/al <3. (167)

JByXcTyneH4aThie KOJOHHBI
KoaddummenTs pacaeTHON ATUHBI £ ISl HIDKHETO YYaCTKa IBYXCTYIIEHUATON KOJIOHHEI (pHc. 25)

IPH YCIOBHUSIX 3aKpPEIUICHHUs BEPXHETO KOHIIA, NMPUBEACHHBIX B Taba. 71, ciemayer ompemensiTh Mo
hopmyie

2 2 2 2
ﬂl;um] + (ﬂ2/um2 + /um3)(1 + 52) Jl/‘]]m
/’ll = 168
L+ B+ B> (168)

TIC Lty Min2> M3 — KOOPPUIIMEHTHI, ONpeessieMble Mo Tadi. 71 Kak /it 0JHOCTYIIEHUATHIX KOJIOHH
o cxeMmaM puc. 26; f = Fi/F3; = Fy/F3; & = Ll

F\, F>, F; — Ipoi0NIbHBIE CUITBI, IPUJIOKEHHBIE COOTBETCTBEHHO B MeCTaX 00pa3oBaHUs CTYICHEH 1
K BepXY KOJIOHHBI;

lF3

I
B |F2 J3
Yy
o
L |F1 /2
_v_l
A
h Ji
Puc. 25. Cxema AByXCTyneH4aTON KOJOHHBI

Jim — cpenHee 3HaueHne MOMEHTa HHEPIUH I YIacTKOB /i ¥ [, onpenenseMoii o gopmyne

J =11 =22 | 169
t L+ (169)
sz — CpCAHEC 3HAYCHUE MOMCHTA UHCPIHU JJI YIaCTKOB 12 u 13, OIpCaACIAeMOC 10 (bopMyne
Sy = J2l2 ¥ 73l (170)
m l l
2 t 13
Jl,Jz, J3 — MOMCHTbI MHEPIUU CetleHI/Iﬁ U JJIMHBI COOTBETCTBECHHO HHIKHETO, CPEAHCTO U

u [y, [, [; BEpXHETO y4aCTKOB KOJOHHBHI.

3HaueHns KOX(QQHIMEHTOB pacyeTHOM IUIMHBI f4 JUIS CPEJHEro ydyacTka UIMHOW [, ciemyer
OTIpeNeNsITh 1o (hopMyiie

o= o, (171)
a K09 (YUIIMEHTOB pacUeTHOM UTHHBI 445 IUTSI BEPXHETO Y9acTKa JUTMHOU /3 — 110 opmyIie
= plas <3, (172)
L _ b Ji(Fy + F3)
2y NI (F + Fy o+ Fy)
rae
/ F
o 3 J1 3

4\ s (Fy+ Fy + Fy)'



L2,

h

0) 6) lF
A A
]
F
J3 h J3
N
h+h Ji,, h+h S

/

Puc. 26. CxeMbI OTHOCTYIIEHYIATHIX KOJOHH (K Tabi. 71)
a — cuna F IpUIokKeHa K HIKHEMY Y4acTKy KOJIOHHBIL;

6 — TO ke, K CpeTHEMY YIaCTKY;
6 — TO K€, K BEepXHEMY Y4aCTKY

Tabanma 71
Ko3a¢puuneHTsl pacueTHON JIMHBI Uniy Hmnzs Mm3
YcnoBus 3aKperieHus 3HaueHne K03 PHUIMESHTOB
BEPXHET0 KOHI[A KOJIOHHBI L1 2 o3
1o puc. 26,a 1o puc. 26, 6 1o puc. 26, 6
CB0OOIHBII M = 2,0 M =2,0 Moz =
(14 — o Tabmn. 67 mpu
/ J
a, = 3 1m
3aKperuieHHOHM TOJIBKO OT Mol = 1 Mo = 1 Moz =

IMOBOpOTa

(11 — o tabm. 68 pu a; = 0)

(14 — o Tabm. 68 mpu

__Ah Jim

a

HemnoaBrxHbIH mIapHUPHO -

| Hm2 = Hi

Hm1 = Hi Hm3 =tz
OTIePTHII (t411 — 1o Tabn. 69) (41, — mo Tabu1. 69)
HenoasrmxHbIA 3aKpETIEHHBIN L3 = M1 o = f11 Ly = M2

OT IOBOPOTa

(1411 — o Tabu. 70)

(th, — o Tabu. 70)




Koa¢pduuments! 4 1/ onpeeeHusi pacyeTHbIX IJIHH KOJOHH M CTOEK MOCTOSHHOTO Ce4eHMsI

Cxema N N N N N N
3aKperie ¥ ¥ Y ‘i ‘i‘
HUA 1 l l
BUJ
Harpy3KH l l
Y ad - A l l
o \777
Nmax Nmax
u 1.0 0,7 0,5 2,0 1,0 2,0 0,725 1,12
Ko3dduumneHnTsl ¢ NposoasHOro u3ruéa HeHTpaabHO-CKATHIX 3J1eMEHTOB
I'n6- Ko duiuenTs! ¢ 111 5IEMEHTOB M3 CTaJIM C PACYETHEIM CONPOTUBIIEHHEM R,
KOCTh MITa (xrc/cm?)
A 200 240 280 320 360 400 440 480 520 560 600 640
(2050) (2450) (2850) | (3250) | (3650) [ (4100) | (4500) | (4900) | (5300) | (5700) | (6100) (6550)
10 988 987 985 984 983 982 981 980 979 978 977 977
20 967 962 959 955 952 949 946 943 941 938 936 934
30 939 931 924 917 911 905 900 895 891 887 883 879
40 906 894 883 873 863 854 846 839 832 825 820 814
50 869 852 836 822 809 796 785 775 764 746 729 712
60 827 805 785 766 749 721 696 672 650 628 608 588
70 782 754 724 687 654 623 595 568 542 518 494 470
80 734 686 641 602 566 532 501 471 442 414 386 359
90 665 612 565 522 483 447 413 380 349 326 305 287
100 599 542 493 448 408 369 335 309 286 267 250 235
110 537 478 427 381 338 306 280 258 239 223 209 197
120 479 419 366 321 287 260 237 219 203 190 178 167
130 425 364 313 276 247 223 204 189 175 163 153 145
140 376 315 272 240 215 195 178 164 153 143 134 126
150 328 276 239 211 189 171 157 145 134 126 118 111

Tabmuma 71, a

Tabnuma 72



160 290 244 212 187 167 152 139 129 120 112 105 099
170 259 218 189 167 150 136 125 115 107 100 094 089
180 233 196 170 150 135 123 112 104 097 091 085 081
190 210 177 154 136 122 111 102 094 088 082 077 073
200 191 161 140 124 111 101 093 086 080 075 071 067
210 174 147 128 113 102 093 085 079 074 069 065 062
220 160 135 118 104 094 086 077 073 068 064 060 057
[Ipumedanue. 3naueHne kKodPPuIreHTOB @ B Tabnwie yBenmaeHsl B 1000 pas.
Tabmuua 73
Ko3dduumnenTs BIuaHus GpopMbI ceYeHU 7]
Tun Cxema ceueHust 3HaveHus 7] Ipu
ceve- A 0<A<5 2
HUS 27 A>5
AW
0,I<m<5 5<m<20 0,I<Sm<5 5<m<20
1 - 1,0 1,0 1,0
2 &
2 © - 0,85 0,85 0,85
@% ¢ L=
\Q 9;& h 025
t
3 O—= B 0,75+0,02 2 0,75+0,02 2 0,85




— — 1,1 1,1
. & (1,35-0,05m)-0,01(5-m) A
e
hﬁ T
=
h =0,25
Ay Ay 0,25 (1,45-0,05m)-0,01(5-m) A .2 12
pNISH
e
e 0,54,
Arg 054,
|
a?’y I at
T |hh<0,157]
AWI7' 0,547,
0,5 Py 1:25 1’25
(1,75-0,1m)-0,02(5-m) A
— — 1,3
21,0 (1,90-0,1m)-0,02(6-m) A 1,4-0,02 4 ’
p - a s s
ak & e n5[1—0,3(5—m)hl}




7 at|, Q O—re - a
1 1 _ 1 al al
7%__|_ HH ns(l 0,8—} n5(1—0,8—j 1-0,8—
h h h ns h
.
ai
h<0,15
S ? o 0.2 (0.75+0,05m)+0,01(5-m) A L0 b0
’ s s m s —m
| A || I
0,54, 054,
= 1 1
0.5 (0,54+0,1m)+0,02(5-m) A 0 0
= 1 1
1.0 (0,25+0,15m)+0,03(5-m) A 0 0
4 4 — 1 1
? 034, ¢ Olf " ﬁ— 0.5 (1,25-0,05m)-0,01(5-m) A 0 0
el — | —
ra
FanY
A4
YANA
yARERY
=10 (1,5-0,1m)-0,02(5-m) A 1.0 1.0
10 A, A — 0.5 14 1.4 1.4 1.4
0 A o
4,
~ 0,54,
A _
0,54, 0254,
1,0 1,6 1,35+0,05m 1,6

1,6-0,01(5-m) A




2,0 — 1,8 1,3+0,1m 1,8
1,8-0,02(5-m) A
11 A4, Q Oﬁ[e 0,5 1,45+0,04m 1,65 1,45+0,04m 1,65
1 N/
0,54, 1054, N/
0,5 f()l_OZMf (&)
—_— e
A~
0,54,,| 0,54,
1,0 1,8+0,12m 2.4 1,8+0,12m 2.4
1,5 - - -
2,0+0,25m+0,1 A
2,0 = _ -

3,0+0,25m+0,1 A

Npumeyanus: 1. Jljnsg THIIOB cedeHus 5—7 NpHU NMOACYETE 3HAYEHUH A;/A,, IOIA/b BEPTHKAIBHBIX 31IEMEHTOB MOJIOK HE CIEAYET YUUTHIBATh.
2. Jlnst TUTIOB cedeHuit 6—7 3HAUEHHUs 75 CIeLyeT IPUHUMATh PABHEIMU 3HAUYEHHAM 77 171 THIA 5 TIPU TeX JKe 3Ha4eHUAX As/A,.

Tabmnuma 74

KO:)(b(l)HIIHeHTbI ®e MJIs1 IPOBEPKHU yCTOﬁ‘lHBOCTH BHCUHCHTPEHHO-CKATBIX (C)KaTO-l/I3l"l/IﬁaeM])lX) CIINIOITHOCTCHYATBIX CTep)KHeﬁ B IVIOCKOCTH )_'[eﬁCTBPIﬂ MOMEHTA,

COBMNA/IAIOIIEH C MJIOCKOCTHIO CUMMETPpUHA

VYcnosHas KoadduuuenTs! ¢, npy NpHBEIEHHOM OTHOCHTEIBHOM YKCIIEHTPHCUTETE My
THOKOCTh
1= l\/m 0,110251051]0,75|10([1,25(1,5|1,75(12,025]30(35(40]45]|50]|55/|6,0]|7,0]801]9,0](10,0](12,0](14,0](17,0]|20,0
0,5 967 | 922 [ 850 | 782 | 722 | 669 | 620 | 577 | 538 | 469 | 417 | 370 | 337 | 307 | 280 | 260 | 237 [ 222 [ 210 | 164 | 150 | 125 | 106 | 090 | 077
1,0 925 | 854 [ 778 | 711 | 653 | 600 | 563 | 520 | 484 | 427 | 382 | 341 | 307 [ 283 | 259 | 240 | 225 [ 209 [ 196 | 157 | 142 | 121 | 103 | 086 | 074
1,5 8751 804 [ 716 | 647 [ 593 | 548 [ 507 | 470 | 439 | 388 (347 | 312 | 283 [ 262|240 (223 {207 | 195 (182|148 | 134 | 114 | 099 | 082 | 070
2,0 813 | 742 | 653 | 587 | 536 | 496 | 457 | 425 [ 397 | 352 | 315|286 | 260 240|222 206 | 193 [ 182 170 | 138 | 125 | 107 | 094 | 079 | 067
2,5 742 | 672 | 587 | 526 | 480 | 442 | 410 | 383 [ 357 [ 317 | 287 | 262|238 (220 (204|190 | 178 | 168 [ 158 | 130 | 118 | 101 | 090 | 076 | 065
3,0 667 | 597 | 520 | 465 | 425 | 395 | 365 | 342 | 320 (287|260 | 238 | 217 [ 202 | 187 | 175|166 | 156 | 147 | 123 | 112 | 097 | 086 | 073 | 063
3,5 587 522 [ 455 408 [ 375 | 350 [ 325 303 [ 287 | 258 (233|216 | 198 [ 183 | 172 | 162 | 153 | 145 137 | 115 | 106 | 092 | 082 | 069 | 060
4,0 505 | 447 (394 | 356 | 330 | 309 | 289 | 270 (256 (232|212 | 197 | 181 [ 168 | 158 | 149 | 140 [ 135 | 127 | 108 | 098 | 088 | 078 | 066 | 057
4,5 418 | 382 (342 | 310 (288 | 272 | 257 | 242 | 229 (208 [ 192 | 178 | 165 | 155 [ 146 | 137 | 130 | 125 [ 118 | 101 | 093 | 083 | 075 | 064 | 055
5,0 354 | 326 (295 273 | 253 | 239 | 225|215 [ 205 [ 188 | 175|162 | 150 [ 143 | 135|126 | 120 [ 117 [ 111 | 095 | 088 | 079 | 072 | 062 | 053
5,5 302 | 280 [ 256 | 240 [ 224 | 212 [ 200 | 192 | 184 | 170 [ 158 | 148 | 138 | 132 | 124 [ 117 | 112 | 108 [ 104 | 089 | 084 | 075 | 069 | 060 | 051




6,0 258 | 244 (223 | 210 | 198 | 190 | 178 | 172 | 166 | 153 [ 145 | 137 | 128 [ 120 | 115 | 109 | 104 | 100 | 096 | 084 | 079 | 072 | 066 | 057 | 049

6,5 223|213 [ 196 | 185 | 176 | 170 | 160 | 155 | 149 | 140 [ 132 | 125 | 117 [ 112 | 106 | 101 | 097 | 094 | 089 | 080 | 074 | 068 | 062 | 054 | 047
7,0 194 | 186 | 173 | 163 | 157 | 152 | 145 | 141 | 136 | 127 [ 121 | 115 | 108 [ 102 | 098 | 094 [ 091 | 087 | 083 [ 074 | 070 | 064 | 059 | 052 | 045
8,0 152 | 146 | 138 | 133 | 128 | 121 | 117 | 115 [ 113 | 106 [ 100 | 095 | 091 [ 087 | 083 | 081 [ 078 | 076 | 074 | 065 | 062 | 057 | 053 | 047 | 041
9,0 122 117 [ 112 107 {103 | 100 | 098 | 096 | 093 | 088 [ 085 | 082 | 079 [ 075 | 072 | 069 | 066 | 065 | 064 | 058 | 055 [ 051 | 048 | -43 | 038

10,0 100 | 097 [ 093 | 091 | 090 | 085 | 081 | 080 | 079 | 075 [ 072 | 070 | 069 | 065 | 062 | 060 [ 059 | 058 | 057 [ 052 | 049 | 046 | 043 | 039 | 035
11,0 0831 079 (077 | 076 | 075 | 073 | 071 | 069 | 068 | 063 [ 062 | 061 | 060 [ 057 | 055 | 053 | 052 | 051 | 050 | 046 | 044 | 040 | 038 | 035 | 032
12,0 069 | 067 [ 064 | 063 | 062 | 060 | 059 | 059 | 058 | 055 [ 054 | 053 | 052 [ 051 | 050 | 049 | 048 | 047 | 046 | 042 | 040 | 037 | 035 | 032 | 029
13,0 062 | 061 [ 054 | 053 | 052 | 051 | 051 | 050 | 049 | 049 [ 048 | 048 | 047 [ 045 | 044 | 043 | 042 | 041 | 041 | 038 | 037 | 035 | 033 | 030 | 027
14,0 0521049 [ 049 | 048 | 048 | 047 | 047 | 046 | 045044 [ 043 | 043 | 042 [ 041 | 040 | 040 | 039 ] 039 | 038 | 036 | 036 | 034 | 032 | 029 | 026

IIpumeuanus: 1. 3nadenns ko3dduinerToB ¢, B Tabnuie yBenudensl B 1000 pas.
2. 3HayeHHe @, IPUHUMATD HE BBIIIE 3HAYCHUH (.

Tabmnuma 75

K03q)(l)](lll](leHTl>l @e AJI1 IPOBEPKU yCTOﬁ‘lHBOCTH BHECHECHTPEHHO-C/KATBIX ( C)KaTO-l/BFHﬁaeMle) CKBO3HBbIX CTepxmeﬁ B IUIOCKOCTH JIelCTBUS MOMCHTA, coBnaaawouei
C IVIOCKOCTHI0 CUMMETPUH

VYcnosHast KoaddunueHTs! @, npu NpUBEACHHOM OTHOCHTEIBHOM 3KCUEHTPUCHTETE M
TuOKOCTh
zgf :}“‘?f\/m 0,1102510510,75]10(1,25(1,5(1,75(2,0]25]|30(35(40]|45|50]|55([60(6,5]|7,0]801]901( 10| 12| 14| 17 | 20
0,5 908 | 800 [ 666 | 571 | 500 | 444 | 400 | 364 | 333 [ 286|250 222|200 (182|167 | 154|143 [ 133 (125|111 | 100|091 [ 077 | 067 | 056 | 048
1,0 872 | 762 | 640 | 553 | 483 | 431 | 387 | 351 [ 328 (280|243 | 218|197 [ 180 | 165|151 | 142 | 131 [ 121 | 109 | 098 | 090 [ 077 | 066 | 055 | 046
1,5 830 | 727 | 600 | 517 | 454 | 407 | 367 | 336 | 311|271 (240|211 | 190|178 | 163 [ 149 | 137 | 128 [ 119 | 108 | 096 | 088 | 077 [ 065 | 053 | 045
2,0 7741 673 | 556 | 479 [ 423 | 381 | 346 | 318 | 293 |255(228 1202 | 183|170 | 156 | 143 | 132 | 125|117 | 106 | 095 | 086 | 076 [ 064 | 052 | 045
2,5 708 | 608 [ 507 | 439 | 391 | 354 | 322|297 (274 | 238 | 215|192 [ 175|162 | 148 | 136 | 127 [ 120 [ 113 | 103 | 093 [ 083 [ 074 | 062 | 051 | 044
3,0 637 | 545 [ 455 399 | 356 | 324 | 296 | 275 [ 255 (222|201 | 182 | 165153 | 138 | 130 | 121 [ 116 [ 110 | 100 | 091 | 081 [ 071 | 061 | 051 | 043
3,5 562 | 480 [ 402 | 355 [ 320 | 294 [ 270 | 251 [ 235206 | 187 | 170 | 155 | 143 | 130 | 123 [ 115|110 [ 106 | 096 | 088 [ 078 | 069 | 059 | 050 | 042
4.0 484 | 422 | 357 | 317 | 288 | 264 | 246 | 228 | 215|191 | 173|160 | 145|133 | 124 [ 118 | 110 [ 105 | 100 | 093 [ 084 | 076 | 067 | 057 | 049 | 041
4.5 4151 365 | 315 | 281 258 | 237 | 223|207 | 196 [ 176 [ 160 | 149 | 136 | 124 [ 116 | 110 | 105 | 100 [ 096 | 089 | 079 | 073 | 065 | 055 | 048 | 040
5,0 350 | 315 (277 | 250 | 230 | 212 | 201 | 186 [ 178 [ 161 | 149 | 138 | 127 [ 117 | 108 | 104 | 100 [ 095 [ 092 | 086 | 076 | 071 | 062 | 054 | 047 | 039
5,5 300 | 273 | 245 223 [ 203 | 192 [ 182 | 172 [ 163 | 147 | 137 | 128 | 118 [ 110 | 102 | 098 [ 095 | 091 [ 087 | 081 | 074 [ 068 | 059 | 052 | 046 | 039
6,0 2551237 1216 198 | 183 | 174 | 165 | 156 | 149 | 135 (126 | 119 [ 109 | 103 | 097 [ 093 | 090 | 085 | 083 | 077 [ 070 | 065 | 056 [ 051 | 045 | 038
6,5 2211208 | 190 | 178 [ 165 | 157 | 149 | 142 | 137 [ 124 [ 117 | 109 | 102 | 097 [ 092 | 088 | 085 | 080 [ 077 | 072 | 066 | 061 | 054 | 050 | 044 | 037
7,0 192 184 [ 168 | 160 | 150 | 141 | 135] 130 | 125|114 | 108 | 101 | 095 [ 091 [ 087 | 083 | 079 | 076 [ 074 | 068 | 063 | 058 | 051 | 047 | 043 | 036
8,0 148 | 142 | 136 130 | 123 | 118 | 113 | 108 | 105|097 [ 091 | 085 | 082 | 079 | 077 [ 073 | 070 | 067 | 065 | 060 [ 055 | 052 | 048 [ 044 | 041 | 035
9,0 117 | 114 | 110 | 107 | 102 | 098 | 094 | 090 | 087 | 082 [ 079 | 075 | 072 | 069 | 067 [ 064 | 062 | 059 | 056 | 053 [ 050 | 048 | 045 [ 042 | 039 | 035
10,0 0971 094 | 091 | 090 [ 087 | 084 | 080 | 076 | 073 | 070 [ 067 | 064 | 062 | 060 [ 058 | 056 | 054 | 052 | 050 [ 047 | 045 | 043 | 041 | 038 [ 036 | 033
11,0 0821 078 | 077 | 076 [ 073 | 071 | 068 | 066 | 064 | 060 [ 058 | 056 | 054 | 053 [ 052 | 050 | 048 | 046 | 044 | 043 | 042 | 041 | 038 [ 035 | 032 | 030
12,0 068 | 066 | 064 | 063 | 061 | 060 | 058 | 057 | 056 [ 054 [ 053 | 050 | 049 | 048 [ 047 | 045 | 043 | 042 [ 040 | 039 | 038 | 037 | 034 | 032 | 030 | 028
13,0 060 | 059 | 054 053 | 052 | 051 | 050 | 049 | 049 | 048 [ 047 | 046 [ 045 | 044 | 044 [ 042 | 041 | 040 | 038 | 037 [ 036 | 035 | 032 [ 030 | 028 | 026
14,0 050 | 049 | 048 | 047 [ 046 | 046 | 045 | 044 | 043 | 043 [ 042 | 042 | 041 | 041 [ 040 | 039 | 039 | 038 | 037 [ 036 | 035 | 034 | 031 [ 029 | 027 | 025




[pumeuanus: 1. 3HaueHus kod3hGULNEHTOB @, B Tabmuie yBenudeHsl B 1000 pas.
2. 3HaueHHe @, IPUHUMATh HE BBILIE 3HAUCHUN (.




Tabmuia 76

IIpuBeneHHbIE OTHOCHTEIbHBIC IKCHEHTPUCHTETBI Mes AJIS1 CTEPKHEH ¢ INAPHHPHO-0NEPThIMHI
KOHIIAMH

[IpHBeIEHHbIE OTHOCHTENBHBIE SKCLEHTPHCHTETHI My TIPU Mg,
o =— paBHOM

S
Sl

0,1({05]10]15[20(30(40]50]70]10,0]20,0
0,1010,30(0,68 | 1,12 1,60 | 2,62 |3,55|4,55|6,50 | 9,40 (19,40
0,1010,17{0,390,68 | 1,03 |1,80]2,75]3,72 | 5,65 | 8,60 {18,50
0,1010,10(0,22 0,36 0,551,171 1,95]2,77 | 4,60 | 7,40 (17,20
0,10]0,10(0,10{0,18|0,300,57 1,03 1,78 | 3,35 [ 5,90 (15,40
0,10)0,10{0,10|0,10|0,15]0,230,480,95|2,18 4,40 (13,40
0,10(0,10{0,10) 0,10 0,10 (0,15 0,18 | 0,40 | 1,25 | 3,00 |11,40
0,10)0,10{0,10{0,10{0,10]0,10]0,10] 0,10 0,50 [ 1,70 { 9,50
0,1010,31{0,68 | 1,12 1,60 2,62 |3,55|4,55|6,50 | 9,40 (19,40
0,1010,22(0,46 0,73 | 1,05 1,88 2,753,722 | 5,65 | 8,60 18,50
0,1010,17{0,38 0,58 0,80 1,332,00|2,77 | 4,60 | 7,40 (17,20
0,1010,14{0,32 10,49 0,66 | 1,05]1,522,22|3,50 | 5,90 15,40
0,1010,10{0,26 | 0,41 |0,5710,95]1,38 1,80 (2,95 4,70 (13,40
0,10]0,16(0,28 | 0,40 | 0,520,951 1,25 1,60 | 2,50 | 4,00 11,50
0,1010,22(0,32|0,42|0,55]0,95]1,10]1,352,20 | 3,50 {10,80

NN WD =IO R W

0,10[0,32]0,70 [ 1,12 1,60 | 2,62 3,55 [ 4,55 [ 6,50 | 9,40 [19,40
0,10]0,28| 0,60 | 0,90 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 8,40 18,50
0,100,27]0,55 0,84 [ 1,15 | 1,75 2,43 3,17 | 4,80 | 7,40 |17,20
0,100,26|0,52 0,78 | 1,10 | 1,60 | 2,20 | 2,83 | 4,00 | 6,30 |15,40
0,10/0,250,52 0,78 | 1,10 | 1,55 2,10 | 2,78 | 3,85 | 5,90 |14,50
0,10]0,28|0,52 (0,78 | 1,10 | 1,55 2,00 | 2,70 | 3,80 | 5,60 |13,80
0,100,321 0,52 0,78 | 1,10| 1,55 1,90 | 2,60 | 3,75 | 5,50 |13,00

0,10[0,40]0,80 [ 1,23 1,68 |2,62 (3,55 4,55 6,50 | 9,40 [19,40
0,100,40| 0,78 | 1,20 [ 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 |18,50
0,10/0,40|0,77 | 1,17 [ 1,55 | 2,30 | 3,10 | 3,90 | 5,55 | 8,13 |18,00
0,10/0,40|0,75 [ 1,13 [ 1,55 | 2,30 | 3,05 | 3,80 | 5,30 | 7,60 |17,50
0,10/0,40|0,75 [ 1,10 [ 1,55 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 |17,00
0,100,40| 0,75 [ 1,10 [ 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 16,50
0,100,40| 0,75 | 1,10 | 1,40 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 |16,00

v T~

NN N W=

<

<

)
NN N W=

A
Wc

2‘5

3nech Mep1 = 11

KO3®P®UIIUEHTHI ., JJIS IBYTABPOBBIX U TABPOBBIX CEUYEHUI

1. JIns IBYTaBPOBBIX CEYCHUH C OJHOH OChIO cuMMmeTpuu (puc. 27) k03pPUIUEHT ¢,y CICAYET
BBIYKCIIATE 110 (hopMyIie

2
2 16 e
c =2/ |1+6B +,(1-6B) + —| « —xj
max \/( ) U [ x h , (173)
rae a, = (hJi — hah)/(J,h);
M.X'
e = N~ OKCICHTDHCHTET MPHJIOKEHHS COKUMAIOIIEH CHJIBI OTHOCHUTEILHO OCH X—X,

NPUHUMAaEMBIH CO CBOMM 3HAaKOM (Ha puc. 27 e, IOKa3aH co 3HaKoM "muroc");
h — paccTOsTHAE MEXKITy OCSIMH II0SICOB;



Iy

B =1+£ex;5=4p/y.
p h

3,[[60]) Jl nu J2 — MOMCHTBI I/IHepI_[I/II/I COOTBETCTBCHHO 6OHI)H.I€FO 1 MCHBIIICTO ITOSACOB OTHOCUTCIIBHO
OCH y-;

p = (Jx +Jy)/(A h2)+ a’

J; 1 [} — BeNW4HHEI, oTIpenenseMbie o GopMyiaM, IpuBeAeHHBIM B Tabm. 79 u §0.

b, 1y Puc. 27. Cxema nBy-
TaBPOBOT'O CEYEHHS
C OIHOH OChIO CUM-
1 METpPHUH ITPU BHELIEH-
h; TPEHHOM CXKaTHHU

pte N\
L]
< NN

h;

by y

2. JIng TaBpOBBIX CEYCHHI 3HAYCHHE KOXPQPUIHUEHTA Cpy CIHEAYST OINPENeNATh KaK JUIs
JIBYTaBpPOBBIX ceueHHi, mpuHumMas J, = 0, a taxxe b, = 0 u t, = 0 (puc. 27) npu BeIYUCICHUN J,.

[punoxenne 7*
KOR®®UIIUEHTBHI ¢, 1151 PACYETA BAJIOK HA YCTOMYHABOCTD

1*. JIns Oanok JBYTaBPOBOTO CEUYCHHS C JBYMS OCSAMH CHMMETPHH JJIsS  OILpEACNICHUS
k03 dunreHTa ¢, He0OXOAUMO BEIYUCIUTD KO3 dULKeHT @) o hopmyie

2
% '//Jy[h] £
1= s 174
Je \ly ) R, (174)

T/Ie 3HA4YEHHS | CIeyeT MPUHUMATH 10 Taba. 77 u 78* B 3aBHCHMOCTH OT XapakTepa Harpy3Ku U
napamerpa ¢, KOTOPbIi JOJKEH BBIYUCIATHCS MO GopMyiaMm:
a) JUIsl IPOKATHBIX IBYTaBpPOB

J, (LY
a=154"L e_fJ
Jy[ h) o (75

e l,,— pacueTHas JJMHA OaJIKM MITH KOHCOJIH, ONIpeensieMasl COrJIacHO TpeboBaHusAM 1. 5.15;
h — noJiHas BEICOTA CCUECHHS

J, — MOMCHT MHCPLUHUU CCUCHUSA ITPU KPYUCHUH,

0) 11 CBapHBIX IBYTaBPOB, COCTABJICHHBIX M3 TPEX JHCTOB, a TAKXKE IS ABYTaBPOBBIX OasloK ¢
HOSICHBIMH COCZIMHEHHAMH Ha BBICOKOIIPOYHBIX 00ITaX

2
a = 8( leftl} 1l
hb; bt ) (176)

r71e 0003HAYEHO:

JJIS CBAPHBIX IBYyTABPOB:

{ — TOJILIMHA CTEHKHU,

by t| — IIMPHHA ¥ TONIIUHA Hosica GalKH;




h — paccTosiHHE MEXK]y OCSIMH TIOSICOB;

a — pa3mep, pasHsblii 0,5 7;

AJIS1 ABYTABPOBBIX 0AJIOK C MOSICHBIMH COEIMHEHUIMH HA BBICOKOIIPOYHBIX 60JITAX:

¢ — cyMMa TOJIILIH CTeHKH U BEPTHKAIBHBIX MMOSCHBIX YTOJIKOB;

by— ImIMpUHA JTUCTOB MOSICA;

t; — CyMMa TOJIIIHH JIMCTOB T05ICa U TOPU30HTAIBLHOM ITOJIKU MOSICHOTO YTOJIKA;

h — paccTOsTHHE MEXIy OCSIMH IaKeTa MOSICHBIX JINCTOB,;

a — IHPHWHA BEPTUKAJIBGHOM IIOJIKM IOSICHOTO YTOJKa 3a BBIYETOM TOJIIMHBI TOPH30HTAIBHON
TIOJIKH.

3HaueHne KodpdunuenTta ¢, B popmyie (34) HeOOXOIUMO TPUHIUMATD:

npu ¢, < 0,85 ¢, = ¢y; ipu @, > 0,85 ¢, = 0,68 + 0,21 ¢, HO HE Gonee 1,0.

Tabmuma 77

Ko3¢dduumenTs! y 1/ 1ByTABPOBBIX 0aJI0K ¢ IBYMS OCSAMH CUMMETPHH

KonunuectBo
3aKpemyieHd | Bup Harpysku B Harpy- DopMyIbl UIsl i IPU 3HAYEHUAX O
i cxaroro npoiere KEHHBIH
nosica Tosic
B MpoOJIETE 0,1 <a<40 40 < a <400
bes Cocpenorouenna | Bepxuunit | yw=1,75+0,09« w=3,3+0,053a-45- 1075
3aKPEIICHH 1 Hwknnit | y=5,05+0,000 | w=6,6+0,053a—4,5-10°
i
PaBHoMepHO Bepxuuit w=1,6+0,08« w=3,15+0,04a—-2,7- 107
pacnpenencunas | Hmwknuit | =38+ 0,08c w=535+0,04a—2,7-10°
JIBa u 607€e, Jrobas JTroboit w=225+0,07« w=3,6+004a—-3,5-10°
JIETISIIIIX
IpOJIeT Ha
paBHBIE
4acTu
OpnHo B Cocpenorouenna | JlroOoi =175y v=175y
cepequHe s B CepeliHe
Cocpenorouenna | Jlroboi w= 1,14y v=1,14y
s B UETBEPTHU w= 1,6y y=16w
PaBHOMepHO Bepxuuit v=1,14y, v= 1,14y
pacnpenenernHas | Huoxuuit v=13y v=13w

[Ipnmeuanue. 3HayeHe ; cleAyeT NPUHUMATh PaBHBIM i/ IIPH ABYX M 0oJiee 3aKpeIIeHHAX CXKaToro
nosica B IIpoJeTe.

Tabiuma 78*

KO:)q)(l)I/IIII/IeHTbI Y I SKECTKO 3aJ€/IaHHBbIX KOHCOJIeH ABYTABPOBOI'0 CEYECHUSA C ABYMS
0CSIMU CUMMETPHUH

Harpy- DOopMyIBI U ¥ IIPU OTCYTCTBUU 3aKPEIIEHUH CKATOTO
Bun Harpysku JKEHHBIN nosica ¥ o
nosic 4<a<28 28 <a <100
CocpenoToueHHast Ha BepxHuit wv=1,0+0,16c w4,0+0,05a
KOHIIE KOHCOIHU Hwxanit w=62+0,08cx w=7,0+0,05ax
PaBHOMEpHO Bepxuuit v =142 J;
pacnpeneneHHas

I[Ipumeuanue. Ilpu HanMuMM 3aKpeIUIEeHHH CXKATOTO MOsACa B TOPU3OHTAIBHON IUIOCKOCTH Ha
KOHILIE WM TI0 JUIMHE KOHCONM KOX(D(UIMEHTH I CIEAyeT ONpeneNsiTh Kak JUIs KOHCOIH 0e3
3aKpeIUICHUH, KpOME Cllydasi COCPEJOTOUEHHOM Harpy3KH, IPUIOKEHHON K BEpXHEMY I0SICY Ha KOHLE
KOHCOJIH, TIPH KOTOpoM = 1,75y (3HaUeHHeE y; cliefyeT IPUHUMATh COTIACHO IpuMed. Tabi. 77).




2. Jlns Ganok JBYTaBPOBOTO CEUEHHUSI C OJHOW OChIO cuMMeTpuu (puc. 28) s onpeneseHus
Kod(puIreHTa @), HeOOXOIUMO BEIYUCIUTD KOXPPHUIUEHTH () U @ TI0 GOpMyIaM:

oy =yl 2 E .
Jx Zer Ry 5 ( )
J, 2hh, E
Yy

Oy =Y —— E— 1
Jx lezf Ry 5 (178)

rae s — paccTOSHUE OT LEHTPA TSHKECTH CEYEHHMs 10 OCH OoJiee pa3BUTOTO MOosIca;
hy — TO ke, 10 OCH MEHee pa3BUTOro Hosica;

l,y— MIMeeT TO ke 3HadeHue, uTo U B hopmyie (175);

W — KO3 PUIIUEHT, BEIMUCIISEMBIiT 110 hopmyie

W:D(B +Mj, (179)

b, 1y Puc. 28. Cxema aBy-
TaBpPOBOTO CEUCHUS
C OJTHOU OCBHIO CHUM-
[ MEeTpHH NpH u3rude
hy
hl x X
h t
1)
by ly

Koaddumuenter D, C u B B popmyie (179) cnenyer onpenensats mo Tao. 79 u 80.

Tab6muma 79
Ko3ppunments D u C
Bun marpysku D Koa¢ppunnent C npu ceyenun
JByTaBpoBoM 1 < 0,9 TaBpOBOM 71 = |
CocpeZioToueHHasl B CepeArHE MpoJieTa 3,265 0,330u 0,0826
PaBHOMepHO pacripezeeHHas 2,247 0,481 u 0,1202
YucTelii n3rud 4,315 0,101 1 0,0253

O003Ha4YeHusI, NPUHATHIE B Tabnuie 79:

J
0 = ﬁ;ﬂ = n(l-n)9.87+ay)
2
e @, = 0,385 J’(i‘ljzjz)(le,f) :

31€Ch J[ u Jz — MOMCHTBI HHEPpHHUU COOTBCTCTBCHHO OOJILIIEr0 W MEHBLIIEro I0sSCOB

OTHOCHTEJIFHO CHMMETPHH CEUCHHS;
a — cuenyeTr onpenensath 1o ¢gopmyne (175), B KOTOPOl MOMEHT MHEpPUHMH CEUCHHUS NPHU

o 3
Kpy4eHun J = ?Z bjt; ,

rie b; ¥ ¢; — COOTBETCTBEHHO IIUPUHA M TOJIIMHA JIUCTOB, 00pasylomux cedeHue; o = 1,25 —
JUTS IBYTABPOBOTO CEYCHUS C OJTHOW O0ChI0 cuMMeTpu; 0= 1,20 — 11 TABPOBOTO CCUCHHUS.




Tab6muma 80
Ko3dpunuent B

Cxema ceueHUs u Koaddrmment B npu Harpyske
MECTO NPUIIOKEHHUS | COCPEAOTOYEHHO PaBHOMEPHO BBI3BIBAIOIIE
Harpy3ku 1 B cepeiuHe pacTpenencHHON | YHUCTHIN H3THO
IpoJieTa

T o u B

L
4 4
v v
LT
I L 1-¢6 1—u -
v v
v v

1 1

O6o3HaveHus, MPUHATHIC B Tabmute 80:
o=n+0,7348, u=n+1,1458

2
B = 40,47 - 0,035(%}{1 + l;l—lf 0,072(2—1j ”(2;1 -1),

rae b, — mupuHa 60iee pa3BUTOTO TMosica OaKy;
7 — 0003HaYEHHE TO K€, YTO U B Taduie 79.

Junst nByTaBpoBbIx cedenuit mpu 0,9 < n < 1,0 Ko3QPUIMEHTH! | clIeayeT ONpenessTh JINHEHHON
WHTEPIOJLIIHEH MeXITy 3HAYeHHSMH, TOTYYeHHBIMU 10 (popmyine (179) mns qBYTaBPOBBIX CEUCHUI
npu n = 0,9 u 1715 TaBpOBBIX TIpU 1 = 1.

J1yst TaBpOBOTO CEYEHUS TP COCPEOTOUECHHOI MIIM PaBHOMEPHO PacrpeieNICHHONW Harpy3Ke U o <
40 xosdpduuments i cnenyetr ymHoxars Ha (0,8 + 0,004 ).

Ilpu n > 0,7 u 5 < l,;/b, < 25 3Hauenne K0>3HGUINEHTA @, HEOOXOAUMO YMEHBIIUT YMHOKEHHEM
Ha (1,025-0,015/,/b,) n npuHMMaTH IpU 5TOM He Gonee 0,95.

3Hauenus l,/b,>25 B OanKax ¢ MeHee Pa3BUTHIM CHKATHIM MOSICOM HE JIOIyCKAIOTCs.

3HaueHus KO3QPUIEHTOB @), B hopmyiie (34) HeoOXoanMO NMpUHUMATH 10 Tabul. 81, HO He Ooree
1,0.

Tabnuma 81
Koa¢pdunuuents! ¢,
3HadeHHe KoappunnenTs! ¢, npu c:xatoM nosice

» 6oiee pa3BUTOM MEHEE Pa3BUTOM
<0.85 P= ¢ D= P
»>0,85 " 1—n »,=0,68+0,21 ¢,

QL= @ 0,21+0,68(—+ J
P 2

3%, Jna Oanok MIBEJIEPHOrO cedeHHus Ko3(D(GHUIUEHT ¢, cleqyeT ONpelenaTh Kak A Oaylok
CHMMETPHYHOTO JABYTaBPOBOTO CEUCHUS; MPU ITOM 3HAYCHUS @ HEOOXOANMO BBIYHCIATH O (popmyite
(175), a BeIUMCIICHHBIEC 3HaYEHUS ¢ YMHOXaTh Ha 0,7.

3Havenns J, J, u J, B bopmynax (174) u (175) cnemyer npuHuMaTh s IIBEJIEpa.

Tabnuma 82



MoMeHThI HHEPIUH NPH Kpy4enuu J; npokaTHbIX AByTaBpoB mo FOCT 8239-72*

Howmep nByTaBpa J,, em” Howmep nByTaBpa J,, em”
10 2,28 27 13,6
12 2,88 27a 16,7
14 3,59 30 17,4
16 4,46 30a 20,3
18 5,60 33 23,8
18a 6,54 36 31,4
20 6,92 40 40,6
20a 7,94 45 54,7
22 8,60 50 75,4
22a 9,77 55 100
24 11,1 60 135
24a 12,8

IIpunoxenue 8

TABJIMIBI 1JIAA PACUETA 2JIEMEHTOB HA BBIHOCJIMBOCTB U C YYETOM
XPYIIKOI'O PAZPYHIEHUSA

Tabnuna 83*

I'pynnsl 3J1eMEHTOB U cOeJMHEHHUIi MPH pacyeTe HA BLIHOCTHBOCTD

Ne | Cxema aneMeHTa U pacHoiI0XeHUe XapakTepHucTHKa 3JIEeMEHTa I'pynna
n/n pacyeTHOTO CeYeHHs JJIEMEHTa
1 a OCHOBHOM MeTala C NPOKAaTHBIMH WIIH 1
00paboTaHHBIMM ~ MEXaHWYECKUM  ITyTeM
KpPOMKaMHu
To xe, ¢ KpoMKaMHu, OOpe3aHHBIMU 2
MaIlTMHHON T'a30BON PE3KOM
2 OcHOBHO#I MeTtalsi ¢ 00pabOTaHHBIMU
MEXaHWYECKUM MYTEM KpOMKaMH, IIpH
pa3HoOi MMpHHE U pajuyce epexoa r, MM:
200 1
10 4
3 OCHOBHOWI MeTallI B COEOMHEHUAX Ha 1
BBICOKOIIPOYHBIX 00JITaX
-+
O
4 a OcHOBHOM MeTayul B OonToBOM  (OONTHI

7/ Z° 5% o OO/ ¢ Klacca TOYHOCTH A)  COEJTUMHEHHH B
[

CCUYCHHSX 10 OTBEPCTHUIO:
4 a) MPH MapHBIX HAKJIAJKaxX 4
a 0) TIpH OJTHOCTOPOHHUX HAKIIAJKAX 5




Ilepexon u 3akpyrieHue (KJIacC YHCTOTHI
ra3oBoM pe3ku | win ppesepoBka) npu

a>72°, rzg

®DacoHKU MPSIMOYTOJIBHOM (hopmsl,
NIPUBapEHHBIC BCTHIK WJIM TaBp K 3JIEMEHTaM
KOHCTPYKIHUH 0e3 MeXaHW4IecKoi 00paboTKu
nepexona oT (pacoHKH K JIEMEHTY

®DacoHKH, TPUBAPEHHBIE BCTHIK WM B TaBp K
CTeHKaM M 1moscaM Oalok, a Takke K
aneMeHTaM gepm npu a < 45°

Wiy

WYLV
la

DacoHkHu IIPSIMOYTOJIbHOM WU
TpaneuueBUIHON (GOpMBI, NPHUBApPEHHBIE K
nosicaM OaJOK BHAXJECTKy C OOBapKoW o
KOHTYpY HaxJIeCTKH 0€3 MeXaHHYEeCKOH
00paboTKH IIBOB

CTBIKOBOI HEOOpaOOTAHHBIN IIOB; HATPy3Ka
MEPIICHANKYISIPHA CBapHOMY IBY;
CTBIKyEeMBbI€ 3JIEMEHTHI OIMHAKOBOH IIHPHUHEI
Y TOJIIIMHBI

10

CTBIKOBOI HEoOpaObOTaHHBIH II0B;
CTBIKyEeMbIE 3JIEMEHTBl Pa3HON LIMPUHBI I
Pa3HOM TOJIIUHBI

11

OCHOBHOM MeTalI B MeCTe Mepexofa K
CTBIKOBOMY IIIBY CO CHSATBHIM MEXaHHYCCKUM
CHOCOOOM yCHIICHHEM IIIBa:

OpH  CTHIKOBAaHWH DJIEMEHTOB OJMHAKOBON
TOJIIMHBI U LIUPHHBI

TO K€, PA3HOM TOIIUHBI M ITUPHHBI

12

CTBIKOBOI IIIOB, BBINTOJTHECHHBIN Ha
MTOKJIATHOM JIMCTE; Harpyska
MEPHEeHIUKYIISIPHA CBAPHOMY ILLIBY




13 [ a - CTbhIKOBOM 1IOB TPYO, BBIMOJHEHHBIH Ha 4
| . HOJK/IaHOM KOJBLE
L\a ZIZIRITIITIN \
|a
14 - a CoenuriHeHHE BCTHIK MPOKATHBIX Npoduiieit 4
7 &
a ‘(
¢ 2
15 ‘ | ‘ CBapHble ceueHHs ABYTaBpPOBOTO, TABPOBOTO 2
)
TTTTTTITTT MEJ W JPYTHX THIIOB, CBAapHBIC HENPEPHIBHBIMU
Lo T R MIPOIOIBHBIMH IIBAMHU TP IEHCTBUN YCHITHS
! la ‘ BIIOJIb OCH I1IBA
16 DJIEMEHT CO BCIIOMOTATEIbHBIM 3IIEMEHTOM,
MPUKPEIUICHHBIM POJOIBHBIMH IIIBAMH, TIPH
.
‘Q‘ a
o |\
— " z0 45° 4
a 90° 7
17 | |‘“ OOpbIB MosicHOTO JiucTa 0e3 MeXaHH4YeCKOit
w 00pabOoTKH MOMEPEYHOro (JI0OOBOTO) MIBa
| a
o
e ]
18 OCHOBHOM MeTall C IOINEPEYHBIM IIBOM; 4
a CBapHOIl 1IOB JABYCTOPOHHMH C IIJIaBHBIM
Mepexo10M K OCHOBHOMY METaJLTy
a
19 OCHOBHOM MeTajsl pacTSIHYTHIX IIOSICOB 5
T Garok u 31eMeHTOB (epM BOIM3M nuadparm
q JE 7 1 pedep, MPUBAPCHHABIX YTIIOBBIMHU IIIBAMH
HHHHH\::H'«HHH
|a
20 =Bl OcHOBHOM MeTalmn B MeCTe Iepexona K 6

morepevyHoMy (JIOOOBOMY) yTIIOBOMY IIBY




a)

21 |° | OCHOBHOIl MeTaJul B  COEIMHEHUSX C
(hy1aHroBBIMH IIBaMH (B MECTax Iepexoja OT
¢%’ § E 3JIEMEHTa K KOHIIaM ()IaHTOBBIX IIIBOB):
16 1a a) ¢ IBOMHBIMU (PIIAHTOBBIMH [ITBAMH 8
9 ___old 0) ¢ h1aHTOBBIMHU M JIOOOBBIMH IIBAMH 7
_ e i B) NP Mepefadye yCHIMsS 4epe3 OCHOBHOM 7
- trrt— MeTasul
6l al ) IMEKd aHKEePOB U KPEIUICHUS CTabHBIX 8
8 1 KaHaToB
- > J]
Fvrn
la
g) T  Se——
- fan
hn —, N
|
a
22 OCHOBHOM MeTa)yu1  TPYOBI  PacTSHYTOTO
packoca TpU OTHOLICHWH TOJLIMHBI K
Hapy’>KHOMY JMaMeTpy TpyOsbl mosca:
a La tm%t tuld,> 1/14 7
i O N4 /} 1/20 < t,,/d,, < 1/14 8
23 OCHOBHOIl MeTa)yu1  TPyOBl  pacTSHYTOTO
packoca TIpH  OTHOUIEHHH JHaMETPOB
packoca u mosica d /d,=0,4-0,7 wu
a a ‘a l"%ﬁ OTHOILGHUHM  TOJMIMHBI K  HapyXKHOMY
= JIMaMeTpy TpyOBbI mosica:
A Q Rlaslivind (} ol > 1714 6
| t 1/20 < t,/d, < 1/14 7
o =45 -60° 1/35 < t,/d,,< 1/20 8
Tab6muma 84

Koaddpunments £ 1151 pacuera 31eMeHTOB C y4eTOM XPYNKOro pa3pylieHust CTaan

Howmep cxembl Tonmuna 3HaveHue [ Uisl CTalei ¢ IpesesioM TeKyUeCcTH U
dIIEMEHTa U JJIEMEHTa B KIIMMAaTHYECKUX PailOHOB CTPOMTENIBCTBA
pacrnoyiokeHue pacyeTHOM 1o 285 MITa (2900 cB. 285 MITa (1900 krc/cm?)
pacyeTHOro ceueHHs | CEUeHHH, Kkre/cm’) 710 380 MITa (3900 krc/cm?)
MM, HE 115 I (I, L, ou | L, Hulls I
Oozee 11,)°
Ne 1o Tabn. 83* mpu 10 1,00 1,00 1,00 0,75
TUILOTUHHON  pe3ke 20 0,90 He 0,80 He npumensrs
CBOGO/IHBIX KPOMOK' 30 0,85 MIPUMEHSTh He To xe
To xe IIPUMEHSITh
Ne 3 mwim 4 mo Tabm. 10 1,00 1,00 1,00 1,00
83* mpu  Hanu4uuM 20 1,00 0,95 1,00 He npumensars
KOJIOTBIX OTBEPCTHIA
Ne 6 umu 7 mo Tabm. 10 1,00 0,95 1,00 0,90
83* 20 0,90 0,80 0,90 0,90
30 0,85 0,75 0,60 [IpumeHsTH TONBKO
B (hacoHKax
Ne 16 mo tabmn. 83* 10 1,00 1,00 1,00 1,00




20 1,00 0,95 1,00 0,80
30 1,00 0,87 0,90 [IpumMeHsITh TONBKO
BO
BCIIOMOTaTENBHBIX
JJIeMEHTax

Ne 18 mo tabm. 83* 10 1,00 1,00 1,00 1,00

20 0,95 0,85 1,00 0,90

30 0,90 0,80 0,90 0,60
Ne 21,a mo Tabn. 83* 10 1,00 0,95 1,00 0,70
pu TMJILOTUHHOM 20 0,90 He 0,75 He npumensars
pe3ke CBOOOIHBIX 30 0,85 IPUMEHSATh He To xe
KPOMOK To xe NIPUMEHSTh

' B ocranbHbIx ciydasx S=1,00.
* ITpu cBepreHbIx oTBepeTHsX £=1,00.
3 C yuerom Tpebosanuii m. 2.1%.

ITpunoxenue 8,a
OINPEJEJEHUE CBOMCTB METAJLIA

1. IIpu uccnenoBaHNM M MCOBITAHUH MeTalla He00X0JUMO ONPeeNsTh CIeAYyIOIUe oKa3aTelH :

XMMHYECKMH  COCTaB  C  BBIBICHHEM  COJCPIKAHMS  OJJIEMEHTOB,  IPEAyCMOTPEHHBIX
TOCYZapCTBEHHBIMH CTaHIAAPTaMH WJIM TEXHUUECKUMH YCJIOBUSIMH Ha CTalb;

MIPEAEN TEKy4eCTH, BPEMEHHOE CONIPOTHBIICHHE M OTHOCHTENBHOE YIJIMHEHHE IIPY UCTIBITAHUAX Ha
pacTshbkeHre (peKOMEHAyeTCS MPOBOIUTH UX € TOCTPOCHHEM auarpaMMbl padotsl cranu) mo ['OCT
1497-84%*;

ynapHyto BsizkocTs 1o 'OCT 9454—-78* nnst remniepaTyp, COOTBETCTBYIOIINX I'PYIE KOHCTPYKINH
¥ KIMMaTHYEeCKOMY paioHy mo Tabsume 50*, ¥ mocie MEXaHH4eCKOrO CTapeHUs] B COOTBETCTBHHU C
rOCY/IapCTBEHHBIMH CTaHAAPTAMU MIIM TEXHUUECKUMH YCIOBUSIMU Ha CTallb.

Jns xoHCTpyKIui 1- w 2-i rpymm Tadm. 50*, BBIMOJHEHHBIX M3 KHIANICH CTalM TOJIUHON
CBBIIIE 12 MM M SKCILTyaTHPYIOIIUXCS IIPH OTPULATENFHBIX TeMIepaTypax, JOMOJHATEIBHO CIEAyeT
OTIPECTIATE!

pacrpezienieHle CepHUCTBIX BKIIIOYEHHIA criocoboM orneyarka o baymany no 'OCT 10243-75%;

MHUKpPOCTPYKTYPY C BbIsiBIeHHeM pazmepa 3epHa o [OCT 5639-82%*.

MexaHn4YecKre CBOMCTBA CTadM JIOMYCKAaeTCsS ONPEACNIATh C NPHMEHEHHEM JpPYTHMX METOOB,
00ecTeunBaONINX HAAC)KHOCTh PE3YJIBTATOB, COOTBETCTBYIOIIYIO NCTIBITAHNUSAM Ha PacTsHKEHHE.

2. OT16op mpob 11t XUMUYECKOTO aHaIu3a U 00pa3loB Ul MEXaHUYECKUX UCIIBITAHUI MPOU3BOISIT
13 3JIEMEHTOB KOHCTPYKIMH OTIEIBHO JUIsl KKI0H MapTHy MeTalia.

K maprum Merajuia OTHOCSATCSI DJIEMEHTHI OJHOTO BHAA Mpokara (10 HoMepaMm npoduiei,
TOJIIIITHAM M MapKaM CTaJIN), BXOASIINE B COCTAB OJHOTHUITHBIX 3JIEMEHTOB KOHCTPYKIHii (Tosica depm,
pemreTka Qepm, mosica HOAKPAHOBBIX 0aJIOK U T. II.) OAHOM odepean cTpoutenbeTsa. [lapTus merania
JIOJDKHA OTHOCHUTBCS He Oostee ueM K 50 OJJHOTUIIHBIM OTIIPaBOYHBIM MapkaM oOIeil Maccoil He Ooiee
60 1. Eciim oTripaBouHBIEe MapKu MPEICTABISIOT cOOOW MPOCTHIE AJIEMEHTHI U3 TPOKATHBIX MPOQIIeH
(TIporoHBbI, 6aNKu, CBS3H U T. I1.), K TAPTHH MOXKET OBITh OTHECEHO 10 250 OTIIPaBOYHBIX MapOK.

Yucno npod u o0pasnoB OT KaKAOW HMapTHM MeTajula JAOJDKHO OBITh HE MEHbIIE YeM YKa3aHO B
Tabi. 85, mpu oTO6Ope Mpod 1 00pasoB HeoOXoaMMO cobmtonatsh TpedboBanus [OCT 7564-73%*,

Ta6muma 85

UYmncsio npoBepsieMbIX 3JIEMEHTOB, P00 1 00pa3noB

Yucno Yucno

Bun vcnibiTaHmin 3JIEMEHTOB, pob 1 00pa3oB
MPOBEPSIEMBIX | OT 3JIEMEHTa | BCEro OT
B IAPTUHU MapTHH

XUMHUYECKUN aHAITN3 3 1 3
UcnbiTanue Ha pacTsKeHUe 2 (10%) 1 2 (10%)

HcnrpiTanne Ha yIapHYTIO BI3KOCTD 2% Rk 6**
Otneuatok o baymany 2 1 2




* Tlpu onpezeneHny mpejenia TeKYy4eCTd CTalId U BPEMEHHOTO CONPOTHBIICHUS
TI0 pe3yJIbTaTaM CTaTHCTHYECKOH 00paO0TKH JaHHBIX UCIBITAHUH 00pa3IoB.

*%  Jlms KakIOH TMpoBepseMOil Temreparypbl W JUIA HCIBITAaHUA TOCie
MEXaHHYECKOTO CTapPEHHs.

Mecro otbopa mpo6 W HEOOXOAMMOCTh YCHJICHHS MECT BBIPE3KH O00pa3lOB ONpPEACIIIIOTCS
opraHusanyei, IpoBoasLIeii 00CIeI0BaHIE KOHCTPYKIIHH.

3*. Ilpemen TexyyecTH R, WIH BPEMEHHOE CONPOTUBIECHHE CTalmud R,, 1O pe3yabTaTaMm
CTaTHUCTUYECKOI 00pabOTKH JaHHBIX UCIIBITAHUI 00pa3lioB BBIYHUCIAETCS IO GopMyJie

Rn: On— O.’S, (180)
1 n
me 90 = 7 '21 o cpenHee apudMeTHYECKOe 3HA4YCHHE Tpenesia TeKY4eCTH WM
1=
BPEMEHHOT'O CONPOTHUBIICHUS HCIIBITAHHBIX 00pa3I0B;
091 15
a=1651+—="—=+-=

\/— + ) KO3 PHUINEHT, yIUTHIBAIOMNI 00beM BBIOOPKH;
n

2
(O' i— O n) — cpeaHee KBaApaTHIECKOE OTKIIOHEHHUE Pe3yIbTaTOB UCIIBITAHUMN;

0; — IIpeJie]] TeKy4eCTH WM BPeMEHHOE COIIPOTHUBIICHHE i-r0 00pa3ia;

N — YKCJIO MCIIBITAHHBIX 00pa3ioB (He MeHee 10).

[Ipu 3Hauernnn S/0;,>0,1 wcmomp30BaHME PE3YyIHTATOB, IMMONYUCHHBIX IO HWMEIOIIMMCS TaHHBIM
UCIIBITAaHUH 00pa3LoB He AOIyCKaeTCs.

[Ipunoxenne 9*

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUWS BEJIMYUH

A — TUTOIIAAb CCUCHUSI OpYTTO;

Apy, — ILIOIIAAb CEUeHHs 00JITa HETTO;

Ay — IUTOIA/b CEUEHHSI PacKoca;

Ay — IUTOIIA/Ib CCUCHHUS MOJIKH (T0sica);

A, — IUIOIAb CEYCHHS HETTO;,

A, — ILIOIIAAb CEUCHHS CTCHKU,

Ay — IUTOIIA/Ib CEUEHHS IT0 METAJUTy YTJIOBOTO IIIBA;

A, — IUTOIIA/Ib CCUCHHUSI ITO METAJUTY TPAHUIIBI CTUIABJICHUS;

E — MOJyJb YIPYTOCTH;

F —cuia;

G — MOZYJb CIBHIa,;

Jp — MOMCHT WHEPIIUHU CCUCHUS BCTBH;

T g — MOMEHTHI HHEPIIMU CEYCHUH TI0sica U packoca (DepMEl;

Js — MOMEHT WHEPINH CEYCHHUs pedpa, IIIaHKH;

J — MOMEHT MHEPIIMU Ce4YeHHs POJI0JIBHOrO pedpa;

J; — MOMCHT MHEPIIUHU KPyUCHUsI OaJIKU, PEbCa;

Jo Jy — MOMCHTHI HHEPIIMU CEYCHUS OPYTTO OTHOCHUTEIHHO OCEH COOTBETCTBEHHO X—X W )—
Vs

Jon Ton — TO K, CEUCHHE HETTO;

M — MOMEHT, HU3THOArOIINH MOMEHT,

M, M, — MOMEHTHI OTHOCHUTEIIFHO OCCH COOTBETCTBEHHO X—X U }—;

N — IIPOJOJIbHAS CUIIA;

N — JIOTIOJHUTENIFHOE YCUIINE;

Nom — IPOJIOJIbHASI CHJTa OT MOMCHTA B BETBU KOJIOHHBI;

0 — TIOTICpeYHAasl CHJIa, CHJIA CIIBUTA;

Ojie — YCJIOBHAs MOTIEpEYHAs CHJjIa U COSAMHUTENFHBIX AJIEMEHTOB;

O, — YCJIOBHasI IIOIIEpEYHAs CHUJIa, IPUXOASIIAs HA CUCTEMY IUIAHOK, PACHOJIOXKCHHBIX B

OJIHOM TJIOCKOCTH;
Ry, — pac4eTHOE COMPOTHUBIICHUE PACTSHKCHUIO ()YHIAMEHTHBIX OOJITOB;



Rbh — pacu€THOC COMPOTUBJICHUC PACTANKCHNIO BLICOKOITPOYHBIX 60J'ITOB;

Ry — pac4eTHOE COMPOTHUBIICHHE CMITHIO OOJITOBBIX COCANHEHHH;

Ry — pacyeTHOE COMPOTHUBIICHHE Cpe3y OOITOB,;

Ry, — pacyeTHOE COIPOTUBICHHE OOJITOB PACTSHKEHHUIO;

Ryun — HOPMATHUBHOE COMPOTHUBIICHHE CTaJIK OONTOB, IPHHUMACMOE PABHBIM BPEMEHHOMY
CONPOTHBIICHUIO Oy, TI0 TOCYAAPCTBEHHBIM CTAHAAPTAM M TEXHHYIECKUM YCIOBUSIM Ha OOITHI;

Ry, — pacueTHOe COMPOTHBIICHUE pacTshkeHn0 U-00pa3HbIX OOJITOB;

Re — pacyeTHOE COMPOTHUBIICHUE AUAMETPATLHOMY CHKATHIO KAaTKOB (IPH CBOOOIHOM
KaCaHHHU B KOHCTPYKLUSIX C OTPaHHYCHHON MOJBHKHOCTBIO);

Ru — PacyYeTHOE COMPOTUBICHHUE PACTSDKCHUIO BBICOKOIIPOYHOM MPOBOIOKH;

R, — pacdeTHOE CONPOTUBICHHE MECTHOMY CMSITHIO B IWIHHIPHYECKHX IIAPHUPAX

(tandax) npu IWIOTHOM KaCaHWH;

R, — pacueTHOE CONPOTHBIICHHE CTAIM CMSTHIO TOPLEBOW MOBEPXHOCTH (IIPH HAINYNH
TIPUTOHKN);

R, — pacueTHOE COMPOTHUBIICHUE CTAIM C/IBUTY;

Ry, — pacyeTHOE CONPOTHBIICHUE PACTSDKESHUIO CTANIN B HAIPABJICHUH TOJIIIMHBI IPOKATa;

R, — pacyeTHOE CONPOTHUBIICHHE CTANI PACTSDKEHHIO, CKATHIO, U3TNOY 10 BPEMEHHOMY
COIIPOTHBIICHHIO;

R — BPEMEHHOE CONpPOTHUBIEHHE CTall  pa3pblBy, INPUHUMAEeMOE paBHBIM
MHHHUMAaJIbHOMY 3HaUCHHUIO Oy, M0 TOCYIapPCTBEHHBIM CTaHAAPTAM U TEXHUYECKHM YCIOBHSM;

Ry — pacyeTHOE COMPOTHBIICHNE YIIIOBBIX IIBOB Cpe3y (YCIOBHOMY) IO METAJLTy IIBA;

R, — pacdyeTHOE COIpPOTHUBICHHE CTBIKOBBIX CBapHBIX COCIUMHEHHH  CXKaTHIO,
PacTsHKEHHUI0, H3THOY TI0 BDEMEHHOMY CONIPOTHBIICHUIO;

Ryun — HOpPMaTHUBHOE CONIPOTHBJIEHHE METAJlIA IIBA 110 BPEMEHHOMY COIIPOTHBIICHHIO;

R, — pacyeTHOE COTNPOTHBIICHNE CTHIKOBBIX CBAPHBIX COCAMHECHNUI;

R, — pacyeTHOE COIpPOTHUBICHHE CTBIKOBBIX CBapHBIX COCIUMHEHHH  CXKaTHIO,
PacTsDKEHMIO M M3THOY 110 MPEAeTy TeKy4YecTH;

R,. — pacdeTHOE CONPOTHBIICHHE YIJIOBBIX IIBOB cpe3y (YCIOBHOMY) IO METaJLTy
TPaHMIIBI CTIITABOCHHUST,;

R, — pacyeTHOE CONPOTHBICHHE CTalM PACTKEHMIO, CXKATHIO, M3THOy IO Mpenenly
TEKY4eCTH;

Ry, — TIpeJieN TeKy4YeCTH CTalli, IPUHUMAEMBII paBHBIM 3HAUCHHUIO TIpEJIeNia TEKYUECTH Oy
TI0 TOCYIapCTBEHHBIM CTaHAAPTAM U TEXHUYECKHM YCJIOBHSAM Ha CTallb;

S — CTaTMYeCKMH MOMEHT CIIBUTaeMOW YacTH CEUeHHs OpyTTO OTHOCHUTEIHHO
HEUTpaIbHOU OCH;

We W, — MOMEHTHI COTIPOTHUBIICHUS CEUCHUSI OPYTTO OTHOCHUTEIBHO OCEH COOTBETCTBEHHO X—
XY=y,

Wens Wy — MOMEHTBI CONPOTUBIICHHS CEUCHHUSI HETTO OTHOCHTENILHO OCEi COOTBETCTBEHHO X—X
ny=y,

b — IIAPHHA;

bes — pacyeTHasl IIUPUHA,

by — IIMPHHA TOJKH (TI0sICa);

by, — IIMpHUHA BBICTYTAIOIIEH YacTH pedpa, cBeca;

C; Cx; €y — KO03((UIMEHTHI [UTA pacdyeTa Ha NMPOYHOCTh C YUETOM Pa3BUTHS IUIACTHUECKHUX
nedopmManuii npu u3rude OTHOCUTENBHO OCeil COOTBETCTBEHHO X—X, V—V;

e — 9KCIEHTPUCHTET CHJIB;

h — BBICOTA;

her — pacyeTHas BbICOTA CTEHKH;

h,, — BBICOTA CTEHKH;

i — pazuyc MHEepIHUY CEYEHHUS;

Imin — HauMEHBIINH panyc MHEPLUH CCUCHUS;

I Iy — paznycChl HHEPIMH CEYEHHUS] OTHOCUTEIBHO 0CEi COOTBETCTBEHHO X—X U Y—V;

ky — KaTeT YIJIOBOro 1IBa;

[ — JIJTMHA, TIPOJICT;

l. — JUTMHA CTOMKH, KOJIOHHBI, PACIIOPKH;

I, — JIJIMHA PacKoca;

Lo — pacueTHasl, yCJIOBHas JUIMHA;

I — JUTMHA TIAHEJH T0sica )ePMBI WIIN KOJIOHHBI;

I — JUIMHA TUTAHKY,



/ — JJTMHA CBApHOTO II1Ba;

w

L 1, — pacyeTHBle [UIMHBI OJIEMEHTa B IUIOCKOCTSX, MEPHCHIUKYISPHBIX —OCAIM
COOTBETCTBEHHO X—X H )V

m — OTHOCHUTEIIbHBIN dKcUeHTpUcHuteT (m = eA/W,);

Mer — NPHBEJIEHHBIN OTHOCUTEBHBIA SKCLEHPUCHUTET (Mg = m1));

r — pannyc;

t — TOJILIIAHA,

ty — TOJIIIUHA TOJIKH (TTosica);

ty — TOJILIMHA CTCHKH;

Bru . — k03¢ GHULIMEHTHI AJIs pacyeTa YrioBOTO IIBa COOTBETCTBEHHO 10 METAJLTY IIBa U I10
METaJITy IPaHHLIbI CIIIaBIICHUS;

% — k03¢ uIMeHT yciaoBuit paboThl COSTNHCHHUS;

% — KOO QHUIIUEHT YCIOBUi1 padOTHI;

A — k03¢ puImeHT HANEeKHOCTH IO HAa3HAYCHHIO;

Vi — KOO QUIIMEHT HAIe)KHOCTH 110 MaTepHaly;

12 — K03(HUIMEHT HaIEKHOCTH B pacyeTax 1o BpeMEHHOMY CONPOTUBIICHUIO;

n — KO PUIUEHT BIUAHUS (POPMBI CEUCHHUST;

A — THOKOCTB(A = [of/i);

A — ycroBHast THOKOCTS (4 = 4R, /E );

Aer — IIpUBeIeHHAs THOKOCTH CTEPKHS CKBO3HOTO CEUCHHUS;

Lo — YCIOBHAS TIPUBEICHHAS THOKOCTD CTEPIKHS CKBO3HOTO CCUEHHS ( Ay = Ao R, /E );

2, — YCJIOBHAs THOKOCTh CTEHKH (ZW = EJR ) /Ej ;

t

D — HanOoJbIlasl yCIOBHAsI THOKOCTh CTEHKH;

A Ay — pacyeTHble THOKOCTH OJJIEMEHTa B IUIOCKOCTSX, MEPICHIUKYISIPHBIX OCIM
COOTBETCTBEHHO X—X H )V

v — k03 duruent nonepeynoit nepopmarnmu craiu (Ilyaccona);

Oloc — MECTHOE HaIlpsDKEHUE;

oy O, — HOpMaJIbHbIE HAITPSHKCHUS, TapauIeNIbHbIE OCSIM COOTBETCTBEHHO X—X U )—);

Ty — KacaTelbHOE HaIPsHKEHHE;

D) — k03 QHUITUCHT POTOIEHOTO U3rH0a;

O — KOX((UIHMEHT CHWKECHUS PACUCTHBIX COMPOTHBIICHUH TPH H3THOHO-KPYTHWIHHOMN
(hopme noTepu yCTOWYMBOCTH 0AJIOK;

e — KO03()OHUIUEHT CHWKCHUS pPACYCTHBIX CONPOTHBICHUNA TIPU BHELCHTPECHHOM
COKaTHH.

Conepsxanue

1. O0uMe noJIoKeHUs
2. Marepuasl A1 KOHCTPYKIMHA U COeTMHEHUN
3. PacyeTHble XapaKTEpUCTUKN MaTepHAIOB M COETMHEHUH
4*. Vaer ycrmoBuid pabOTH U Ha3HAYCHUS KOHCTPYKIIUH
5. PacueT 31eMeHTOB CTaJbHBIX KOHCTPYKLIMI Ha OCEBBIE CHIIBI U H3TUO
LleHTpanbHO-PaCTSHYThIE U LIEHTPAIILHO-CKATHIE AIIEMEHTHI
W3rnbaemble 51eMeHTHI
DJeMEHTBI, TO/IBEPKEHHBIE JEHCTBHIO OCEBOM CHIIBI C N3THOOM
OrnopHbIe YacTH
6. PacueTHble ANIMHBI ¥ ITpeAEIbHBIC THOKOCTH JIEMEHTOB CTAIBHBIX KOHCTPYKLIUH
PacueTHbIe JUIMHBI 3]IEMEHTOB IUIOCKUX (DOPM U CBsI3EH
PacueTHbIe JUIMHBI 3]IEMEHTOB IPOCTPAHCTBEHHBIX PELIETIATHIX KOHCTPYKIIHH
PacueTHble JUIMHBI 37IEMEHTOB CTPYKTYPHBIX KOHCTPYKIIHI
PacueTHble JUIMHBI KOJIOHH (CTOEK)
[TpenenbHbIe THOKOCTH CXKATHIX AIIEMEHTOB
ITpenenbHbIe THOKOCTH PACTSHYTHIX SJIEMEHTOB
7. IIpoBepka yCTOHYMBOCTH CTEHOK U MOSCHBIX JHCTOB U3rM0aEeMbIX M CKATHIX 2JIEMEHTOB



CreHku 6anox
CTEeHKH IIEHTPAJIbHO-, BHELICHTPEHHO-CXKATHIX U CXKAaTO-M3TU0AEMBIX SJIEMEHTOB
ITosicaple  nMCTBI (MOJNKHM) LEHTPAIbHO-, BHEICHTPEHHO-CXKATBIX, CXKATO-M3THOAEMBIX H
U3rnbaeMbIX 3JIEMEHTOB
8. PacueT MUCTOBBIX KOHCTPYKIMI
Pacuer Ha npoyHOCTH
Pacuer Ha ycToitunmBOCTb
OcCHOBHbIE TPEOOBAHUS K pacyeTy METaUINYECKUX MEMOPaHHBIX KOHCTPYKIUH
9. Pacyer 371eMEHTOB CTaJbHBIX KOHCTPYKIMH Ha BHIHOCIUBOCTD
10. Pacuer »51eMeHTOB CTaJIBHBIX KOHCTPYKIMH HAa IPOYHOCTH C YYETOM XPYIKOTO pa3pylIeHUs
11. Pacuer coequHeHMI CTAIBHBIX KOHCTPYKITHA
CBapHbIe COeTUHEHUS
BonToBble coenrHeH s
CoenuHeHNs Ha BBICOKOTIPOYHBIX OOnTax
CoenuHeHns ¢ Pppe3epoBaHHBIMHU TOPLIAMHI
[TosicHbIe COeIMHEHHUS B COCTaBHBIX Oankax
12. O6ume TpeboBaHMs IO IPOSKTUPOBAHUIO CTAIBHBIX KOHCTPYKLUHA
OCHOBHBIE TIOJIO>KSHHUS
CBapHbIe COeTUHEHUS
BbonroBele coennHeHNs U COEUHEHHUS Ha BBICOKOIPOYHBIX 00ITaX
13.  [onomnHutenbHble TpeOOBaHMS 10 TPOEKTHPOBAHUIO IPOU3BOJCTBEHHBIX 3IaHUH H
COOPY>KEHUI
OTHOCUTENBHBIE POTHOBI ¥ OTKIOHEHHUS KOHCTPYKIIUH
PaccrosiHus Mexay TeMIepaTypHBIMH LIBAMU
®DepMbl U CTPYKTYPHBIE IIUTHI TIOKPBITHH
Kononnst
Ces13u
banku
[MonxpaHoBbIe OaKK
JIucToBBIE KOHCTPYKIMN
MOoHTaKHBIE KpEIIECHUS
14. JlononuuTenbHble TpeOOBaHHMSA IO NPOEKTHPOBAHHWIO XMIBIX M OOIIECTBEHHBIX 3IaHUN U
COOpY>KEHUH
KapkacHsle 3nanns
Bucsiune noxpbITust
15*.  JlomonHuTenbHbIE TpPeOOBaHUS 1O TMPOSKTHPOBAHUIO  ONOP  BO3AYIIHBIX  JIMHHMA
JJIEKTpONEepeaadt, KOHCTPYKIUH OTKPBITHIX PACHpENeNUTENbHBIX YCTPOUCTB M JIMHWH KOHTAaKTHBIX
ceTel TpaHcmopTa
16. JlononHutenbHbIe TPeOOBaHMS 1O NMPOEKTHPOBAHWIO KOHCTPYKIMH AHTEHHBIX COOPYKEHHUH
(AC) cBsi3u BoIcoTOH 10 500 M
17. JononHuTeNnbHble TPEOOBAHUS 110 TPOSKTUPOBAHUIO THIPOTEXHUUECKUX COOPYKEHUH PeUHBIX
18. lononHuTeNnbHbIE TPEOOBAHUS 110 MTPOSKTHPOBAHUIO OAJIOK ¢ THOKOM CTEHKON
19. JomonHUTENRHBIE TPEOOBAHUS IO IPOSKTHPOBAHMUIO OATIOK ¢ IIep(POPHPOBAHHON CTCHKOH
20*. JlononHuTenbHBIE TPeOOBAHUS MO POSKTHPOBAHHUIO KOHCTPYKLIUH 3[JaHUIT U COOPYKEHUH MTpH
PEKOHCTPYKIMN
[Mpunoxxenne 1. Marepuaisl Ui CTaNbHBIX KOHCTPYKIUH U UX PaCUETHBIE CONPOTHUBIICHHS
[Mpunoxenne 2. Marepuansl Il COSAWHEHWH CTalbHBIX KOHCTPYKIIMA W WX paCUETHEIC
COINPOTHUBIICHUS
[Mpunoxxenne 3. Guznyeckue XapakKTEPUCTUKN MaTEPHAIOB
[Mpunoxenne 4*. Kospduuments! ycnoBuil pabOTHl ISl PacTSHYTOTO OAWHOYHOTO YTOJIKa,
MIPUKPETIIIEMOTO OJTHOHN TTOJIKOH OonTamMu
[Mpunoxenune 5. KoadpuuueHTs! 11 pacyeta Ha IPOYHOCTh 3JIEMEHTOB CTAIBHBIX KOHCTPYKIHH C
YUETOM Pa3BHUTHSI IUIACTUYECKUX JehopMauii
[Mpunoxenne 6. Koadduumentsl s pacuera Ha YCTOHYMBOCTH IEHTPAIbHO-, BHELCHTPEHHO-
CKaTBIX M CKATO-M3THOAEMBIX JJIEMEHTOB
[Mpunoxenne 7*. Koaddumments! ¢, 11 pacuera 6ajJoK Ha YCTOHYMBOCTD
[Mpunoxxenne 8. Tabnuiupl 1y pacyeTa 3JIEMEHTOB Ha BBIHOCIMBOCTH M C YYETOM XPYITKOTO
paspymeHns
[Tpunoxenne 8, a. OnpeneneHre CBONCTB MeTaJlIa



[Mpunoxxenne 9*. OcHOBHBIE OyKBEHHbIE 0003HAYECHNUS BETHYHH



