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1. OBILIME ITOJIOXXEHUA

1.1. Hacrosimme HOpPMBI cleayeT coONIofaTh TMpPH  TPOCKTHPOBAHUHM  CTABHBIX
CTPOUTENBbHBIX KOHCTPYKLUH 3/1aHUI U COOPYKEHUM pa3nuYHOro Ha3HAYCHHUS.

HopMbl He pacnpocTpaHsIOTCS Ha HPOEKTUPOBAHUE CTAJIBHBIX KOHCTPYKLIMHA MOCTOB,
TPaHCHOPTHBIX TOHHENEH U TpyO MO/ HACKIIAMHU.

[Ipy nNpOEKTUPOBAHUHU CTANbHBIX KOHCTPYKIUH, HAXOAAIIUXCS B OCOOBIX YCIOBHSX
JKCIUTyaTaluu  (HampuMep,  KOHCTPYKIMH  JIOMEHHBIX  Teuyeil, MarucTpajbHbIX H
TEXHOJIOTHYECKUX TpPyOOIPOBOIOB, pE3EPBYapOB CIEIHATBHOTO HAa3HAYCHUS, KOHCTPYKIIHHA
3/IaHUM, MMOJBEPralOIIUXCs CEHCMUYECKUM, HHTEHCUBHBIM TEMIIEPaTypPHBIM BO3JEHCTBUAM WIIH
BO3/ICHICTBUSIM arpecCUBHBIX Cpell, KOHCTPYKLUUH MOPCKUX TUIPOTEXHUYECKUX COOPYKEHUIN),
KOHCTPYKLUH YHUKAJIBHBIX 3/JaHUH U COOPYKEHUH, a TakKe CHelHaIbHbIX BUIOB KOHCTPYKIIMH
(HampuMep, IpeABAPUTEIHFHO HAPSKEHHBIX, POCTPAHCTBEHHBIX, BUCIYNX) CIIEAYET COOTI0NATh
JIOTIOJTHUTENIbHBIE TPEeOOBaHUS, OTpaKalollMe OCOOCHHOCTH pabOThl 3TUX KOHCTPYKLU,
IPEyCMOTPEHHBIE COOTBETCTBYIOIIMMU HOPMAaTUBHBIMHM JIOKYMEHTAMHU, YTBEPKACHHBIMH WU
cornacoBanHeIMU ['occTtpoem CCCP.

1.2. IIpu npoeKTUPOBAHUHU CTAJIbHBIX KOHCTPYKLUUN crneayeT codmoaats HopMmbl CHull no
3alIUTE€ CTPOUTEIbHBIX KOHCTPYKIMH OT KOPpPO3MHM H  IMPOTHUBOIOKAPHBIE  HOPMBI
NPOCKTHPOBAHUS 3aHUI W COOPYKCHUH. YBEIWYCHHE TOJIMHBI NPOKaTa M CTEHOK TPyO ¢
LENBI0  3aIlUThl KOHCTPYKIMM OT KOpPpO3UM U IMOBBIINIEHUS IIpeliela OrHeCTOMKOCTH
KOHCTPYKIUI HE JOITyCKAaeTCsl.

Bce KOHCTpYKIMH JOTKHBI OBITH JOCTYIIHBI JUIsl HAOJIIOACHHS, OUUCTKH, OKPACKH, a TaKKe
HE JIOJDKHBI 33JIep)KUBATh BJAry WM 3aTPYyIHSATH MPOBETpUBAHHUE. 3aMKHYThIE MPOGUIN JOTKHBI
OBITb FEpMETU3HPOBAHBI.

1.3%*. TIpu npoeKTUPOBaHUU CTABHBIX KOHCTPYKIIMNA CIIEIyeT:

BbIOMPATh ONTHMAJIbHBIE B TEXHUKO-IKOHOMHUYECKOM OTHOLIEHHM CXEMBbl COOpPYKEHHH U
CEYEHHUs DJIEMEHTOB;

MIPUMEHATHh SKOHOMUYHBIE MPOGUIN TTpokaTa v 3PPEeKTUBHBIC CTAIH;

NPUMEHSATH JJIS 3[aHUH M COOpY’KEHHH, KaK MpaBHIIO, YHU(PHUIMPOBAHHBIC THUIIOBBIC MU
CTaHJapTHBIE KOHCTPYKIUH;

IIPUMEHSTH NIPOTPECCUBHBIE KOHCTPYKIMH (IIPOCTPAHCTBEHHBIE CUCTEMBI U3 CTaHJAPTHBIX
JJIEMEHTOB;  KOHCTPYKLMH, COBMELIAIOIIME HECyIMe M  orpaxjaawouye  (QyHKIHH;
IpeBapUTEeNbHO HANPSKEHHBIE, BAHTOBBIEC, TOHKOJIIMCTOBBIE U KOMOMHUPOBAHHBIE KOHCTPYKIIMU
W3 Pa3HBIX CTaJICH);

IIpelyCcMaTpuBaTh TEXHOJIOTMYHOCTh N3TOTOBJIEHHSI U MOHTAKa KOHCTPYKIUI;

IPUMEHATh  KOHCTPYKLIMH, OOECHEeUMBAIOIIME  HAUMEHBIIYI  TPYAOEMKOCTb  MX
M3TOTOBJIEHUS, TPAHCIIOPTUPOBAHUS U MOHTAXa;

npegycMaTpuBaTh, Kak IpaBWIO, IOTOYHOE H3rOTOBJIEHHE KOHCTPYKUMH U HX
KOHBEHEPHBII UM KPYITHOOJIOYHBII MOHTAX;

npegycMaTpuBaTh — IPUMEHEHHE  3aBOJACKMX  COCAMHEHUH  MpPOTrpecCUBHBIX  THUIIOB
(aBTOMAaTH4EeCKOM M  TOJXyaBTOMAaTHYECKOW  CBapKH, COCAWHEHWH  (prmaHIeBBIX, C
bpe3epoBaHHBIMHU TOPIIAMHU, HA OOJITaX, B TOM YHCJIE Ha BBICOKOIIPOUYHBIX U JP.);

npeaycMaTpuBaTh, Kak MPaBUIIO, MOHTaKHBIE COCJMHEHHUS Ha OoyiTaX, B TOM YHCIE Ha
BBICOKOIIPOYHBIX; CBAapHbIE MOHTAXHBIE COEJAMHEHMs JOMYCKAKTCs IMPH COOTBETCTBYIOIIEM
000CHOBAHHUH,

BBIMOJIHATh ~ TPeOOBaHUS  TOCYJApCTBEHHBIX  CTaHAAPTOB  HAa  KOHCTPYKLUHU
COOTBETCTBYIOILIEIO BUJA.



1.4. Ilpu TpOEKTUPOBAHMHM 3JaHWA ¥ COOPYKCHHH HEOOXOAMMO TPHHUMATH
KOHCTPYKTHUBHBIE CXEMBbI, 00eCIeunBaloie MPOYHOCTh, YCTOMYMBOCTh M MPOCTPAHCTBEHHYIO
HEU3MEHSEMOCTh 3/IaHUH M COOPY>KEHUH B LIEJIOM, a TaKK€ UX OTIENbHBIX 3JIEMEHTOB MpHU
TPaHCHOPTUPOBAHUH, MOHTAXKE U SKCILTyaTalUH.

1.5*. Cranu n Marepuaibl COSIUHEHUH, OrpaHUYEHUs 1O npuMeHeHuto ctaned C345T u
C375T, a Taxxe IOMOJHUTEIbHbIE TPEOOBaHMS K IMOCTABIAEMOM CTalu, MpPedyCMOTPEHHBIE
roCyAapCTBEHHBIMHU CTaHAapTaMH U cTaHaapTamu COB ninm TeXHU4eCKUMU YCIOBUSMH, CIETYET
ykasbiBaTh B pabounx (KM) u neranupoBounsix (KMJI) uepTexax CTalbHBIX KOHCTPYKIUN U B
JIOKYMEHTAIlMU Ha 3aKa3 MaTepUasoB.

B 3aBucumMocTH OT 0COOEHHOCTENH KOHCTPYKLMHM U UX y3J10B HEOOXOIMMO MPHU 3aKa3e CTallud
yKa3bIBaTh Kiacc criomHocty o 'OCT 27772-88.

1.6*. CtanbHble KOHCTPYKIMHM U MX pacyeT JOJDKHBI yJI0BIeTBOPATh TpeboBaHusM ['OCT
27751-88 "HaaeXHOCTh CTPOUTENbHBIX KOHCTPYKIMM U OCHOBaHUN. OCHOBHBIE MOJIOXKEHUS 1O
pacuery" n CT COB 3972-83 "HaneXHOCTb CTPOMTEIBHBIX KOHCTPYKLIHH M OCHOBAaHMM.
KoncTtpykuunu cranbhbie. OCHOBHBIE MTOJIOKEHUS MO pacuery'.

1.7. PacueTHble CXeMbl W OCHOBHBIE TMPEINOCBUIKA pacyeTra JOJDKHBI OTpaXkaTb
JIeHCTBUTENLHBIC YCIOBHUS paOOTHI CTaIbHBIX KOHCTPYKIIUH.

CranbHble KOHCTPYKLUMHM CJlEIyeT, KaK IpaBWJIO, pacCUMTBIBaTh KaK  €IUHbIC
IPOCTPAHCTBEHHBIE CUCTEMBI.

IIpu pasgeneHMM €OUHBIX MPOCTPAHCTBEHHBIX CHUCTEM Ha OTHENbHbIE IUIOCKUE
KOHCTPYKLIUU CJIEYET yUYUTHIBATH B3aUMOJICHCTBUE 3JIEMEHTOB MEX/1y COOON U C OCHOBaHHUEM.

Br100p pacueTHbIX CXeM, a TaKKe METOJIOB pacdeTa CTaJbHbIX KOHCTPYKIUH HEOOXOIMMO
IPOU3BOJUTH C Y4€TOM 3(PPEKTUBHOrO HUcIoNb30BaHus DBM.

1.8. Pacuer cTaJbHBIX KOHCTPYKIMH CIEAyeT, Kak IMpaBWJIO, BBINOJHATH C YYETOM
HEeYyNnpyrux aedopMaiuil cTaau.

JU1s CTaTU4eCKU HEOIpeNeNMMbIX KOHCTPYKLUH, METOJIMKA pacdyeTa KOTOPhIX C YyYETOM
Heymnpyrux aedopmaruii ctanu He pa3paboTaHa, pacueTHbIC YCUIHS (M3TUOAIOIe U KPYTAIIHNE
MOMEHTBI, IIPOOJIbHBIE M MONEPEYHBIE CUIIBI) CIEAYET ONPENENIATh B MPEANONI0KEHUN YIPYTUX
nedopmanuii cranu no HeehOpMUPOBAHHOM CXeMe.

IIpy COOTBETCTBYIOLIEM TEXHUKO-IKOHOMHUYECKOM OOOCHOBAHMHU pacueT JOIyCKaeTcs
OPOM3BOIUTH TO JIe(OPMHPOBAHHOW CXEMe, YUYMTHIBAIOUICH BIMSHUE IEpEeMELICHUN
KOHCTPYKIHUU MMOJT Harpy3Koi.

1.9. DOneMeHTHl CTaJbHBIX KOHCTPYKUMH JOJDKHBI HMMETh MHUHUMAJbHBIE CEUYCHUS,
YZIOBJIETBOPSIOIINE TPEOOBAHHSIM HACTOSIIMX HOPM C yY4€TOM COpPTaMEHTa Ha MPOKaT U TPYyOBbI.
B cocTaBHBIX CEUCHMSX, YCTAHABIMBAEMBIX PACUETOM, HEIOHAIPSKEHUE HE JTOJKHO NPEBbIIIATh

5%.
2. MATEPHUAJIBI 1151 KOHCTPYKIIUI X COEJIMHEHUI

2.1*. B 3aBUCHMOCTH OT CTEIIEHH OTBETCTBEHHOCTH KOHCTPYKITUH 37aHUN M COOPYKEHUH,
a TaKKe OT YCIOBUM MX JKCIUTyaTallMM BCE KOHCTPYKIUU Pa3JESAIOTCS HA YEThIPE TPYIIIBL.
Cranu [u1st CTalTbHBIX KOHCTPYKIIMK 3JaHUH M COOPY)KEHUH CeayeT MPUHUMATh 1o Tabm. 50*.

Cranm 11 KOHCTPYKUMM, BO3BOAUMBIX B Kiumarndeckux paionax I, I,, II,, II,, HO

3KCHHyaTI/IpyeMBIX B OoTarinBacMbIX IIOMCIIICHUAX, cne;[yeT HpI/IHI/IMaTB KaK JJIs
KauMaTrdeckoro paifona II, cormacno Tabn. 50%*, 3a uckmouenuem ctamu C245 u C275 nns

KOHCTPYKUMUA TPyHIIbI 2.

Jlnst ¢pnaHUEeBBIX COCNMHEHUN W PaMHBIX Y3JI0B CJIE€AyeT MPUMEHSTh mpokaTt no TY 14-1-
4431-88.

2.2* Jlng cBapKu CTAJIbHBIX KOHCTPYKIMU CIIEIyeT MPUMEHATH: JCKTPOJBI A PYUHOM
nyroBoi cBapku 1o 'OCT 9467-75%*; cBapounyto npoBosiioky no ['OCT 2246-70*; ¢darockr 1o
I'OCT 9087-81%*; yrnekucunsiii ra3 no I'OCT 8050-85.



HpI/IMeHHeMI)IG CBApOYHBLIC MATCpHAJIBI W TCXHOJIOTHA CBApPKU JOJIZKHBI obecrneunBaTh
3HAYCHHUEC BPCMCHHOTO COIIPOTHUBJICHUA MCTAlJIa IIBAa HC HHUKEC HOPMATHBHOI'O 3HAYCHUMA
BPEMCHHOI'O COIIPOTUBJICHUA Run OCHOBHOI'0O MCTaJlJIa, @ TAKKC 3HAYCHHUA TBCPAOCTH, ynapHoﬁ

BA3KOCTH U OTHOCHUTENIBHOIO YJ/UIMHEHHS MeTalljla CBAapHBIX COCAMHEHUMN, YCTaHOBJICHHbBIE
COOTBETCTBYIOIIMMH HOPMATHUBHBIMH JJOKYMEHTaMHU.

2.3*%. OrnuBku (OMOpHBIE YAacTW W T.I.) JUISL CTaJbHBIX KOHCTPYKUUH ClEIyeT
MPOEKTUPOBATh M3 yriepoauctor cranu mapok 15JI, 25JI, 35J1 u 45J1, ynosnerBopstomein
tpeboBanusM ans rpynn omuBok II wim III mo 'OCT 977-75%*, a takke u3 ceporo 4yryHa
mapok CH15, CH20, CU25 u CY30, ynosiaerBopstouiero tpedoanusm 'OCT 1412-85.

2.4%. Jlna OONTOBBIX COEOUHEHHM cleAyeT NPUMEHSATh CTaJbHble OONTHI M TalKu,
ynosietrBopstomue TpedoBanusaM ['OCT 1759.0-87*, TOCT 1759.4-87* u 'OCT 1759.5-87*, u
mraiiosl, yaosierBopstonre TpedoBanusm ['OCT 18123-82%*.

bonter cnepyer HasHauath mo tabmn. 57* u 'OCT 15589-70*, TOCT 15591-70*, TOCT
7796-70*, TOCT 7798-70*, a npu orpanndyennu nedopmanuii coenuaennii - mo FOCT 7805-
70%*.

laiiku cnemyet npumensts mo [OCT 5915-70*: mis 6onToB KiaccoB mpoyHocTu 4.6, 4.8,
5.6 u 5.8 - raiiku kimacca mpo4HOCTH 4; 1isi OONTOB KIACCOB MPOYHOCTH 6.6 u 8.8 - raiiku
KJIACCOB IIPOYHOCTH COOTBETCTBEHHO 5 U 6; At 00sToB Kiacca npoyHoctu 10.9 - raiiku kiacca
MIPOYHOCTH 8.

[Taii6p1 cnenyer npumenatsh: kpyriasle o 'OCT 11371-78*, xocsle mo I'OCT 10906-78%*
U npy>kuHHble HopmasibHble I0 ['OCT 6402-70%*.

2.5%. BoiOop mapok cranmu i PyHIaMEHTHBIX 00JITOB cienyeT npou3BoauTh mo 'OCT
24379.0-80, a ux KOHCTpYKLHUIO U pazmepsl npuHuMaTh 1o 'OCT 24379.1-80%*.

Bonter (U-00pa3Hbie) 11l KpeIwieHHs OTTSDKEK aHTEHHBIX COOpPY)KEHUH CBs3H, a Takxke U-
oOpa3Hble M (yHIAMEHTHbIE OOJTHI ONOpP BO3AYLIHBIX JIMHUM 3JEKTponeperauu MU
pacrpeaeuTeNbHbIX YCTPOUCTB ciieayeT npuMeHsaTh u3 ctaiu Mapok: 0912C-8 u 10I'2C1-8 mo
I'OCT 19281-73* ¢ nomonHUTENbHBIM TpeOOBaHMEM IO YAAPHOM BSI3KOCTU NPH TEMIIEpaType
munyc 60 °C ne menee 30 [Ix/cm2 (3 krc X M/cM2) B kimmaruueckoM paifone I, ; 0912C-6 u

10I'2C1-6 mo I'OCT 19281-73* B xnumatuyeckux paiionax I,, II, n II,; BCr3cn2 no 'OCT

380-71%* (¢ 1990 r. C13cn2-1 mo 'OCT 535-88) Bo Bcex OCTaIbHBIX KIMMATHYECKUX pailoHax.

2.6*. Tatiku ms pyngameHTHBIX 1 U-00pa3HbIX OOJTOB CIIEIYyET IPUMEHSTH:

st 6ontoB u3 cranu Mmapok BCt3cn2 u 20 - kinacca npounoctu 4 mo [OCT 1759.5-87%;

st 6ontoB m3 ctanmu Mapok 0912C u 10I'2C1 - kimacca npounocty He HUKE S o 'OCT
1759.5-87*. JlomyckaeTrcsi IpUMEHATh TalKK U3 MapOK CTaJIX, MPUHUMAEMBIX JUIsI OOJITOB.

laitku st pyrnamenTHbiXx 1 U-00pa3HBIX OONATOB IUaMeTpoM MeHee 48 MM criemyer
npumensTh o [OCT 5915-70%*, nns 6ontoB nuamerpom 6omee 48 mum - o 'OCT 10605-72*.

2.7*. Beicokonpounbie 00aThl caeayet nmpumeHsath mo ['OCT 22353-77*, TOCT 22356-
77* u TY 14-4-1345-85; raiiku u maiObl kK HUM - 10 T'OCT 22354-77* u TOCT 22355-77*.

2.8%, Jlns HecymuxX 3JEMEHTOB BUCSAYMX MOKPBITHH, OTTsDKeK omop BJI m OPY, maur u
OarieH, a Tak)Ke HAMPSATaeMbIX AJIEMEHTOB B IPEABAPUTEIBHO HAMPSKEHHBIX KOHCTPYKIIHSIX
CJIeTyeT MPUMEHSITh:

kaHatsl criupanbhbie o ['OCT 3062-80*; TOCT 3063-80*, TOCT 3064-80%;

kaHatel BoMHOM cBuBKM 1o ['OCT 3066-80*; 'OCT 3067-74*; TOCT 3068-74*; TOCT
3081-80%*; TOCT 7669-80*; TOCT 14954-80%*;

kaHathl 3akpeIThie Hecymme mo ['OCT 3090-73*; TOCT 18900-73*; TOCT 18901-73%;
I'OCT 18902-73*; TOCT 7675-73*; TOCT 7676-73%*;

MyYKH M TPAOU MapajuleNbHBIX IMPOBOJIOK, (OPMHUpPYEMBIX U3 KaHATHON MPOBOJIOKH,
yaoBaetBopsitoiieit TpedoBanusm [[OCT 7372-79%*.

2.9. @usnyeckhe XapakTEPUCTHKA MATEpPUATIOB, MPUMEHAEMBIX IS  CTaJbHbBIX
KOHCTPYKLUH, clIeAyeT IpUHUMAaTh cornacHo [lpui. 3.



3. PACUETHBIE XAPAKTEPUCTUKU MATEPUAJIOB U COEJIJMHEHUIA

3.1*. PacueTHble CONPOTHBIICHUS TPOKATa, THYTHIX Npodwmiell U TpyO UId pazIHIHBIX
BUJIOB HANPSDKEHHBIX COCTOSIHUN ClIEAyeT ONpeAessaTh 1o (popMyiam, MpUBEIEHHBIM B Ta0. 1*.

Tabmauma 1*
HanpsaxeHHOE COCTOAHME YcrioBHOe | PacueTHEIE CONPOTUBIIEHUA
0603Ha- npokara u TpyoO
YeHue
PacraxeHue, [Io npenesly TEeKyd4eCcTu R R = R /ramma
cxaTtme u y y yn m
n3TUd
[lo BpeMeHHOMY R R = R /ramma
COIPOTUBJIIC HUNIO u u un m
CoBuUrD R R = 0,58R /ramma
S S yn m
CMATHME TOPLEBOM MNOBEPXHOCTM (IpH R R =R /raumma
HaJIM4uUM OPUTOHKM) P P un m
CMaTMEe MEeCTHOE B LUMJIMHIOPUYECKUX R R = 0,5R /ramma
mapHMupax (mandax) OpM IJIOTHOM 1lp lp un m
KaCaHUM
IrvamMeTpasibHOE CXaTue KATKOB (Ipu R R = 0,025R /ramma
CBOOOIOHOM KaCaHUM B KOHCTPYKLMAX cd cd un m
C OTPaHMYEHHOM MNOOBMXHOCTLIO)

[lonpaBKoO, oNnyOIMKOBAHHOM B "lHbopMauMOHHOM OKJIJIETEHE O
HOPMATUBHOM, METOOMYECKOM M TUIIOBOM NPOEKTHOM IoKyMeHTauum", N 12,
2008, cTpoka "pacTaxeHMe B HANPaBJEHUM TOJIIMHE npokaTa (mo 60 mm) "
ObJla yoaJieHa.

PacTaxeHue B HANpaBJIEHUM TOJIUMHEL R R = 0,5R /ramma
npokara (mo 60 mMm) th th un m
ObosHaueHMe, MHpPUHATOE B Tabi. 1*:
ramMMa - KOPQOMUMEHT HaIeXHOCTM 10 MaTepHually, OIpeneJiseMbll B

m
COOTBETCTBUM C II. 3.2%.

3.2*. 3HaueHns KOAXQPHUIUEHTOB HAISKHOCTH TI0 MaTepHay NpOKaTa, THYTHIX MPOoQHiei
U TpyO cienyeT NpuHUMATh 1o Tadd. 2*.

Tabmuma 2*
T'ocymapCTBEHHBM CTaHOAPT MM TeXHUUYECKUe KosdpduumeHnr
YCJIOBMUS Ha IIPOKaT HaOeXHOCTU IIO
MaTepmralsly I'aMMma
m
T'OCT 27772-88 (xpome cTajyem C590, C590K); 1,025

TY 14-1-3023-80 (mns xpyra, kBampaTa, IIOJIOCH)

TOCT 27772-88 (cranmm C590, C590K); 1,050
T'OCT 380-71** (mnsa xpyra ¥ KBamgpaTa pasMepamu,




orcyTcTBylommMM B TY 14-1-3023-80); I'OCT 19281-73%*
[Oys xpyra M KBazpaTa C [IPelejioM TeKydeCTu IO

380 MIa (39 xrc/MM2) ¥ pasMepaMmy, OTCYTCTBYOIMMHA
B TY 14-1-3023-80]; TOCT 10705-80%*;

T'OCT 10706-76%*

T'OCT 19281-73* [m;ng KpyT'a U KBapaTa C IpenejioM 1,100
TexkyuecTu cBome 380 MIla (39 xrc/mMm2) M pasmepamu,
orcyTcrTBylommMu B TY 14-1-3023-80]; T'OCT 8731-87;
TY 14-3-567-76

Pacuernsie COIIPOTUBJICHUA npu PaCTAKCHHUU, CXKaTnu u I/I3FI/I6C JIUCTOBOTO,
IIUPOKOIIOJIOCHOTO YHUBEPCAIBHOTO W (paCOHHOTO TpOoKaTa MpUBEICHBI B Tadm. 51*, TpyO - B
Tabn. 51, a. PacuerHble CONMpPOTUBICHUS THYTBHIX HPOQHICH cleayeT NMPUHUMATh PABHBIMH
pacueTHBIM COMPOTUBIICHUSM JIUCTOBOTO IMPOKATa, U3 KOTOPOTO OHU HM3TOTOBJICHBI, IPU ITOM
JOIMYCKACTCA YUUTBIBATH YIIPOUYHCHUC CTAJIN JINCTOBOT'O ITPOKATa B 30HC FI/I6a.

PacdeTHple CONMPOTHBIIEHUS KPYTJIOTO, KBAJIPaTHOTO M IIOJIOCOBOTO IPOKATa CIEAYyeT
ompenenaTsh no tadn. 1%, npunnmas 3Hauenus R, v R, DPAaBHBIMH COOTBETCTBEHHO MPEIEIY

un
TEKy4eCTH M BpeMeHHoMy compoTusieHuio mo TY 14-1-3023-80, TOCT 380-71** (c 1990 r.
['OCT 535-88) u 'OCT 19281-73*.

PacueTHbIle COMPOTHBIICHHS IPOKATa CMSTHIO TOPIIEBOH NOBEPXHOCTH, MECTHOMY CMSTHIO
B HWIMHJPUYECKUX IIAPHUPAX U JHAMETPAILHOMY C)KaTHIO KATKOB IPHBEICHBI B Ta0JNI. 52%.

3.3. PacueTHble CONPOTHBJICHUS OTIMBOK M3 YIJICPOAMCTON CTald M CEPOro 4yryHa
cieayeT mpuHUMaTh 1o Tabm. 53 u 54.

3.4. PacyeTHbIe CONPOTUBIICHHS CBAPHBIX COCTUHEHUI JUIsl Pa3IMYHBIX BUIOB COCITUHCHUM
¥l HaNPsDKEHHBIX COCTOSHUI CIIe/IyeT ONpeesiaTh o GopMyiiaM, IPHUBEICHHBIM B Ta0II. 3.

Tabmuma 3
CBapHHE HanpsaxeHHOe coCTOAHME YCJIOBHOE PacueTHEE
COeIMHEeHUS 0603Ha- CONPOTHUBJIIEHUSA
yeHue CBapHHIX
COeIMHEHUMN
CTEIKOBEIE Cxatmre. PactaxeHue u|llo npeznesny R R = R
n3rub NpM aBTOMATU— |TEeKydeCTU WYy WYy y
YeCcKOoM, IOoJIyaBToMa-—
TUUYECKOM MIM pydHOM |[IIOo BpeMeHHOMY R R = R
cBapke C OMBMUECKMM |CONPOTUBIICHUIO wu wu u
KOHTPOJIEM KauecTBa
IBOB
PacraxeHue u mu3rubd [Io nmpeneny R R = 0,85R
Ip¥ aBTOMAaTUUECKOM, |TeKyuecTu Wy Wy %
[I0OJIyaBTOMaTUUECKOM
WM PYYHOM CBapke
CoBur R R = R
WS WS S
C yrisoBeMUu |Cpes (yCJIOBHEBIM) Ilo mMeTaty R R
B aMM mBea wf wun
R = 0,55-—————-
wf ramMMa
wm
[lo mMeTauty R R = 0,45R




TPaHMULEL WZ WZ
CIJIaBJIEHUA
[IpumeuaHusa. 1. IJsg WBOB, BHIIOJHAEMBIX PYYHOM CBapKOM, SHAUeHUS
R cJjlenlyeT NPMHMMATBL PAaBHBEIMM BHAYEHMAM BPEMEHHOTO CONPOTUBIIEHUSA
wun

pasphBy MeTajjla Wea, ykas3aHHeM B I'OCT 9467-75*.

un

2. Jna WBOB, BHIIOJIHAEMBEIX ABTOMATUUECKOM WJIM I10JIYaBTOMATUUECKOM
CBapKoOM, 3HaueHusa R crlenmyeT IOpPMHMMATBL O Tabjs. 4* HacToAmMX
wun
HODM.
3. BHaueHMa kOB0OMUMEeHTa HaAIEXHOCTM IO MaTepually mBa I'aMMa
wWm
cJyenyeT IHOPMHMMATH paBHBIMM: 1,25 - 1npm 3HadeHUsAxX R He OoJee
wun
490 MIla (5000 xrc/cMm2); 1,35 - mpu 3HaueHUIX R 590 MIla
wun
(6000 xrc/cM2) u BoJee.
Mapky HOpPOBOJIOKM (IIO Mapky IOPOLKOBOM 3HaueHua
T'OCT 2246-70*) nmssg aBTOMaTUUECKOM IPOBOJIOKM (IO HOPMAaTUBHOTO
WM IIOJIyaBTOMaTMUECKOM CBapKM TOCT 26271-84) |CONpPOTUBIIEHUS
MeTajljyla WBa
non QiocoMm B YTJIEKMCJIOM Tase R ’
(I'OCT 9087-81%*) (mo T'OCT 8050-85) wun
WIM B €U0 CMecCcwu MMa (xrc/cMm2)
C aproHOoM (mo
T'OCT 10157-79%*)
Ce-08, Cs-08A - - 410 (4200)
Ce-08TA - - 450 (4600)
Ce-10TA Ce-08T2C MII-AH8, TIII-AH3 490 (5000)
Ce-10HMA, Ce-10T2 Ce-08T2C <*> - 590 (6000)
Ce-08XH2TMIO, Ce-10XT'2CMA, - 685 (7000)
Ce-08X1110 Ce-08XT2CII0
<*>  Ilpu cBapke nposoJiokoy CB-08T2C 3HaueHme R cienyer
wun

nprHuMaTh paBHeM 590 MIa (6000 xrc/cm2)

KaTeTroM k <= 8 MM B KOHCTPYKLUMUSAX U3
f

(4500 xrc/cm2)

440 MIla u OoJee.

TOJILKO IJiS YTIJIOBEIX WBOB C
cCTajM C [IpelejioM TeKydeCTu

Tabmua 4*

PacueTHpie CONMPOTUBIEHHS CTBIKOBBIX COCAMHEHUN JJIEMEHTOB U3 CTajeld C Pa3HbIMU
HOPMATHUBHBIMU COIMPOTUBIICHHUSAMHU CIIEyeT MPUHUMATh KakK JJIsi CTHIKOBBIX COCIWHEHUN W3

CTaJI1 C MCHBIIIUM 3HAYCHUCM HOPMATHUBHOI'O COITPOTUBJICHUS.

PacueTHnie COIIPOTUBJICHUA MCETallJla IIBOB CBApPHBIX COGHHHGHHﬁ C YIJIOBBIMH IIBaMH

IpUBECHBI B Ta0I. 56.

3.5. PacuerHple COMPOTUBIICHUS OJHOOOJTOBBIX COCIMHEHHH CIEAYET OMPEISATh IO

(dopmynaM, MpUBEIEHHBIM B Ta0II. 5*.



Tabmuma 5*

HanpsaxeHHOe |YCJOBHOE PacueTHEIE CONIPOTMBIIEHMUS ONHOOOJITOBEIX COEOMHEHUN
cocTofAHME o6o3Ha-
YyeHue cpesy M pacTsaxeHMDO OOJITOB KJIACCOB CMATHIO COEIMHSIEMBIX
3JIEMEHTOB M3 CTajlu C
4.6; 5.6; 6.6 4.8; 5.8 8.8; 10.9 npenejioM TeKydeCTHU IO
440 MIa (4500 xrc/cMm2)
Cpes R R = 0,38R R = 0,4R R = 0,4R
bs bs bun| bs bun| bs bun
PacrTaxeHue R R = 0,42R R = 0,4R R = 0,5R
bt bt bun| bt bun| bt bun
CMmsaTue: R R
a) O6oJTH bp - - - un
KJjacca R = (0,6 410---)R
TOYHOCTU A bp E un
©) OOoJTE - - - R
KJjacca un
TOUHOCTU R = (0,6 340---)R
BucC bp E un
IpyMeuanye. JlonycKaeTCs I[PMMEHSTbH BHCOKONPOYHEIE OOJTH 0e3
PeryMpyeMoTo HaTsSXeHMs U3 cranmu Mapku 40X "cejexT", OpM 3TOM
pacueTHEE CONPOTHUBJIEHMSA R n R crenyer onmpenenAaThs Kak o OJs
bs bt
Bonror knacca 10.9, a pacuyeTHOe CONPOTMUBJIIEHME R Kak 0Jjsg OOoJITOB
bp
xJacca TodHocTM B m C.
BeicokonpouHele GoyTe nno TY 14-4-1345-85 gponyckaeTcsd IPYMEHSTH

TOJILKO HpM Mx paboTe Ha pacTIXeHMe.

PacueTHbie conmpoTUBIICHUS CPE3y U PACTSHKEHHIO OOJITOB MPUBEIEHBI B Ta0JI. 58%, cMATHIO
3JIEMEHTOB, COCIMHIEMBIX 00JITaMH, - B Ta0JI. 59%,

R
3.6*%. PacueTHOe CONPOTHBIICHHE PACTSHKEHHIO (YHIAMEHTHBIX OOJTOB ™

OTIpeNIETATH TI0 opMyIie

clenyer

Ry =O0SR )

Iabv k
PacuetHoe compoTtuBienue pactspkeHHo U-oOpa3HbIX 00ITOB , YKa3aHHbIX B 1. 2.5%,

CJIeTyeT ONpeaeaTh o Gpopmyie

R, =0,45R
bv . (2)

PacueTHble cOnpOTUBIICHHS PACTSHKEHUIO (QYHIaMEHTHBIX OOJITOB PUBEICHBI B Ta0MI. 60%*.
R

3.7. PacueTHOE CONPOTHUBIICHHE PACTSHKEHHIO BBICOKOIPOYHBIX OO0ATOB
oTpeneNiTh 1o popmyIe

CJIeaycCT

R, =0,7R

@)

bun

rac - HaUMCHBIICC BPCMCHHOC COIIPOTUBJICHHUC Ooira pa3pbIBy, IPHUHUMACMOC I10

Tadi. 61%.

o . R
3.8. PacyeTHOE COMPOTHUBIICHHE PACTSIKCHUIO BBICOKOIIPOYHOMW CTaTbHOM MPOBOJOKK |

MPUMEHSIEMOH B BUJE ITy4YKOB WJIU NPSAJEH, CIeayeT OnpeneisaTh no popmyiie



Ry=0.63R, (»

3.9. 3HaueHHe pacYETHOTO COMPOTHBJICHUS (YCHIHSA) PACTSKEHHUIO CTAaJbHOTO KaHaTa
CJICAYyCT MPUHHUMATh PABHBIM 3HAYCHUIO PA3PBIBHOI'O0 YCUJIMA KaHAaTa B LCJIOM, YCTAHOBJIICHHOMY
rOCyAapCTBEHHbIMU CTaHJApPTaMU WM TEXHUYECKUMH YCJIOBHSIMH Ha CTalbHbIE KaHATHI,

JIeJICHHOMY Ha KOd()PUITMEHT HaAC)KHOCTH Ym = 1,6.
4*. YYET YCJIOBUI PABOThI U HABHAYEHW S KOHCTPYKIMH

IIpu pacuere KOHCTPYKLNN U COEAUHEHUM CIIETyEeT YUYUTHIBATh:

KO3 PHUIMEHTH HaIEKHOCTH IO Ha3HAYCHUIO Y , IpuHMMaemple coriacHo lIpaBunam

yueTa CTCIICHU OTBETCTBCHHOCTH 3JaHUI U COOp}/')KCHI/Iﬁ IIpU MPOCKTUPOBAHNUN KOHCTPYKL[I/Iﬁ;

Yu

K03 uureHT HagexkHocTH ““ = 1,3 JUIs 3JIeMEHTOB KOHCTPYKIIMH, PACCUMTHIBAEMBIX Ha

. R
IMPOYHOCTH C UCIIOJB30BAHUEM PACYCTHBIX COIMPOTHUBICHUN ‘s

Ve 7

KO3 QHUIHEHTHI YCIOBUI paboThl ‘¢ 1 K03 UIMeHTH ycnoBmid paboThl coeuHeHus
MpUHUMaeMble o Tabu. 6* u 35%*, pazmenam HACTOAIMIUX HOPM MO MPOEKTUPOBAHHUIO 3/IaHHM,
COOPY’KEHHUH U KOHCTPYKIUiL, a Taxoke mo [lpui. 4%*.

Tabauua 6*

DJIEMEHTHE KOHCTPYKLUM KondduimeHTE
YCIJIOBUM
PaboTE
raMMa
c
1. CmjiomHele OaJIkKM UM CXATHE 2JIEMEHTH QepM IIepPeKpPLITUM 0,9

oI 3ajlaMy TeaTpoB, KIyDOB, KMHOTEATPOB, IIOIN
TpubOyHaMM, I[IOX I[IOMEUEeHMSAMM Mara3MHOB, KHUITOXPa-—
HUJIMI M apxXMBOB M T.II. IIPW BeCe IIePeKpPHTU,
PaBHOM MM OOJIbIIEM BPEMEHHOM HATPY3KU

2. KOJIOHHH OOWECTBEHHHBX BIOaHUNM UM ONOP BOIOHAMOPHHX 0,95
BameH
3. CxaTele OCHOBHEIE BDJIEMEHTH (KpPOME OIIOPHEIX) PelleTKA 0,8

COCTaBHOI'O TaBPOBOI'O CEUEHMs M3 yTOJIKOB CBapHBIX
bepM NOKPEITUM UM NEPEKPHITUM (HaAIpUMEp, CTPOIMIIbL-—
HEIX M aHAaJIOTMYHHX MM QepM) Opu I'MOKOCTU

aaMmbna >= 60

4. CnJiomHble OaJikKM NPM pacueTax Ha OOIyln YyCTOMUMBOCTDL 0,95
npn ¢m < 1,0
b
5. 3aTaxkm, TATM, OTTSIXKKM, IOIOBECKM, BHIIOJIHEHHEE U3 0,9

IIPOKATHOM CTan
6. DJIEMEHTE CTEPXHEBHX KOHCTPYKLMM TOKPBITMI U
[IEPEKPBITHUM

a) cxaTee (3a MUCKIUYEHMEM 3aMKHYTHX TpyOuaThlx 0,95
CeueHMM) IIpM pacueTax Ha YyCTOMUMBOCTDL

0) pacTsaHYyTHE B CBAaPHHIX KOHCTPYKLMAX 0,95

B) PaCTAHYTHE, CXAaThble, a TaKXe CTHKOBEE HakKJaIKU 1,05

B OOJITOBHIX KOHCTPYKLUMAX (KpOMe KOHCTPYKUMM Ha
BEICOKOIIPOUHHX O0JITax) M3 CTajy C [IpenejioM

TekyuecTr mo 440 MIa (4500 xrc/cMm2), Hecymmx
CTaTUUECKYI HAaTpPy3Ky, IIPM pacueTax Ha
IPOYHOCTDb

7. CnJjiomHBIE COCTAaBHBIE OaJiKM, KOJIOHHBEI, a TaKxXe 1,1



CTBEIKOBEHIE HaAKJIAOKM M3 CTajM C IIPpenejioM TeKydeCTU
mo 440 MIa (4500 xrc/cM2), HecyllMe CTaTUYEeCKYI
Harpy3KyYy U BHIIOJIHEHHEIE C IIOMOUIBLI OOJITOBHX COEOMHE-—
HM (KpOMe COEeOMHEHMM Ha BEICOKOIPOYHEIX O0JITax),
IpM pacueTax Ha I[IPOYHOCTBb

8. CeueHMSs NPOKATHEIX M CBapPHHIX BJIEMEHTOB, a TaKxXe
HakJaIOK M3 CTajin C IIpemejioM TekyudecTtu no 440 Mlla
(4500 xrc/cM2) B MecTax CTEKOB, BEHEIIOJIHEHHEIX Ha
foyiTax (KpoMe CTBIKOB Ha BBEICOKOIPOUHBEIX OoJjTax),
HeCylMxX CTaTUUEeCKyl Harpy3Ky, [IpPM pacueTax Ha

MIPOYHOCTH :
a) CIJIOWHBEIX BaJiIoOK M KOJIOHH 1,1
©) CTEepPXHEBHX KOHCTPYKLUMM U NEePEKPHETUN 1,05

9. CxaTele DBJIEMEHTH pelleTKM IPOCTPAaHCTBEHHBIX
peleTUaTHX KOHCTPYKUMM M3 OOMHOYHBIX PaBHOIIOJIOYHBIX
WM HEPABHOIPOUYHHX (IPUKPEIJISeMEX OOJIbIIeN IIOJIKOM)
YT'OJIKOB :

a) I[OpUKpeIJiSseMbHe HEeNOCPeICTBEHHO K I[I0sgCaM OIHOM
[IOJIKOM CBAapPHEIMM WBaMy JIMOO OByMsa OOJITaMM U
foJsiee, NOCTABJIEHHBIMM BIOJIb YI'OJIKA:

packoce 1o pmuc. 9%, a
pacnopkmu no pmuc. 9%, ©, B
packocH o puc. 9*, B, 1T, &

©) OpHUKpeIJiseMbe HEeNOCPeICTBEHHO K I[10sgCaM OIHOM
[IOJIKOM, OIOHMM OOJITOM (KpOMe YyKa3aHHBIX B
no3. 9, B HacTodmey TabJMUE), a TaKXe IpUKpeIl—
JiseMble uepe3 (QaCOHKY He3aBMCHMMO OT BMIa COoelu-—
HeHMA

B) IIPM CJIOXKHOM IIE€PEeKPEeCTHOM peleTKe C OOHODOJITO-— 0,7
BEIMM COEIMHEHMAMM IO puc. 9%, e

10. CxaTee DJIEMEHTH M3 OIMHOUHEIX YTOJIKOB, IIPUKpeIJse- 0,75

MEIE OHHOM IIOJIKOM (IJIS HEPaBHOIIOJIOUHEHIX YI'OJIKOB

TOJIBKO MEHBIIEV IIOJIKOM) , 3a MCKJIIUEHMEM 3JIEMEHTOB

KOHCTPYKLMM, YKas3aHHEIX B I103. 9 HacrToawmey Tabnau-

LIE, PAacKOCOB MO puc. 9%, 0, NPUKPENJISEeMBX HEeIo-—

CPEOCTBEHHO Kk I[IOSCaM CBapHBMM WBaMy JIMOO IOBYMS

BonrTamMm u HoOJiee, IMNOCTAaBJIEHHEIMM BIOOJIb yITOJIKa, U

TIJIOCKUX (I_)epM M3 OIOVMHOUYHEIX YI'OJIKOB

11. OnopHble IMJIMTHE M3 CTaJlM C MNpelesioM TeKydecTM IO

285 MIla (2900 xrc/cM2), Hecylue CTaTUYECKYIO

Harpy3Ky, TOJIIMHOM, MM:

a) mo 40 1,2
©) cB. 40 mo 60 1,15
B) " 60 " 80 1,1

O O O o
~ 0~ 0~
~J 0 O O

~

IpuMmeuvanma. 1. KosdduumeHTel ycjoBuyd paboTel TamMa < 1 0Opu
C
pacueTe OINHOBPEMEHHO YUUTHBATL HE CJIeOyeT.

2. KosdduumeHnTr ycnoBuiM paboTH, [IPMBEIEHHEE COOTBETCTBEHHO B
nos. 1lwumweo, B; 1u 7, 1 m8;, 2u 7, 2uisg, a; 3 u 6, B, IIpHU
pacueTe cJenyeT YUMTHBATL OIOHOBPEMEHHO.

3. KosdduumentTs ycioBuM pab®oTH, IpuBeleHHHEe B 03. 3; 4; 6, a,
B; 7; 8; 9 m 10, a Takxe B 1no3. 5 um 6, O (KpOME CTHKOBEX CBAapPHBIX

COeIMHEeHMM), IIpU pacyeTe COeIMHEHMM pacCMaTpMBAEMEIX DJIEMEHTOB
YUMTHIBATE HE CJIeOyeT.
4. B cioiyyasx, He TOBOPEHHEIX B HACTOANMX HOpMax, B dopMyiax
cJjlenyeT INPMHMMATL Tamma = 1.
c

5. PACYET DJIEMEHTOB CTAJIBHBIX KOHCTPYKIIUI
HA OCEBBIE CUJIbI 1 U3I'NB



HEHTPAJIBHO-PACTAHYTBIE U HEHTPAJIBHO-CXATBIE 3JIEMEHTHI

5.1. Pacyer Ha MPOYHOCTH 3JEMEHTOB, MOJBEPKEHHBIX LIEHTPAILHOMY PACTSIKEHHUIO WU
ckaTuio cuioi N, KpoMe yKa3aHHBIX B I1. 5.2, clieZlyeT BBIIOIHATH IO (opMmyJe

N
i SRy,

' (3

Pacuer Ha IIPOYHOCTDb ceueHHl B MecTax KPCIUICHUA PACTAHYTBIX JJIECMCHTOB U3
OIWMHOYHBIX YTOJIKOB, MNPUKPCILUIACMBIX OHHOﬁ ITOJIKOM 60J'ITaMI/I, CJICAYCT BBIIIOJIHATL 110

dopmynam (5) u (6). [Ipu 3TOM 3HAUEHUE Ve

HaCTOAIIHUX HOPM.

B (hopmyiie (6) momxHO npuHUMaThes o [Ipu. 4*

5.2. Pacuer Ha MPOYHOCTh PACTSIHYTHIX AJIEMEHTOB KOHCTPYKIHMN U3 CTadu C OTHOIIEHUEM

R /v >R
v 7, DKCIUTyaTalds KOTOPBIX BO3MOKHA M IIOCJIE JOCTHUKEHHS METAJIOM IMpejesia

TEKY4eCTH, CJICTYET BHITIOTHATH 1O hopMyJIie

l < Ru]/c
A 7,

n

. (6)

5.3. Pacuer Ha yCTOHYMBOCTH CIUIOIIHOCTEHYATHIX AJIEMEHTOB, IIOJIBEPKEHHBIX
HEHTPaIbHOMY C3KaTHIO CHiIoN N, ciieayeT BBIIOIHATD M0 GpopmyJie

% < Ry}/c
4 (7

3nauenus ¥ cllelyeT OnpeAensaTh 1o Gpopmyiam:
0<1<2,5
npu

R\ =
¢=1—[Q073—5537§J1JI
5 (8)
2,5<1<4,5
npu
R, R R,
0 =1,47-13,0-2—| 0,371-27,3~2 |1+ 0,0275-5,53— |2
E E E
5 (9)

A>4,5
Ipu
332
w_Z%ﬂ—Z)

. (10)
Yycnennsle 3HaueHus ¥ MIpUBEICHBI B Ta0I. 72.

5.4*. CTep:KHU U3 OIMHOYHBIX YTOJIKOB JOJDKHBI PACCUMTHIBATHCS HA IIEHTPAIBHOE CHKATHE
B COOTBETCTBHM C TPeOOBaHUSMHU, U3JI0KEHHBIMU B 1. 5.3. [Ipu ompeneneHnn ruOKOCTH ATHX



l,
¢ cnemyer NPUHUMATH

CTep>)KHEH paJuyc MHEPLUH CEYEHHUsS Yrojika 1 M pacyeTHYIO JUIMHY
coryiacHo m. 6.1 - 6.7.

IIpu pacuere MOSICOB M 3JIEMEHTOB PEIIETKH HNPOCTPAHCTBEHHBIX KOHCTPYKLUH U3
OJIMHOYHBIX YTOJIKOB CJIEIYET BBIOJIHATH TpeOoBaHus 1. 15.10* HacTOSIIUX HOPM.

5.5. Cxatble JIeMEHTHI CO CIUIOMIHBIMU CTEHKaMU OTKpbITOro I1-o6pa3zHoro ceueHus mnpu

A, <34, A A
! ? ,rtne * u 7o pacCUYCTHBIC THOKOCTH 3JIEMEHTA B IJIOCKOCTAX, HNECPHCHAUKYJIAPHBIX

OCSIM COOTBETCTBEHHO X-X M y-y (puc. 1), peKOMEHIyeTCsl YKPEIUTSITh TUTAHKaMH WJIH PEIICTKOM,
TIPY 3TOM JIOJDKHBI OBITh BBITIOJHEHBI TpeOoBaHus Ml 5.6 u 5.8%*.

[Ipu OTCYTCTBUM TIJIAHOK WUJTM PEIICTKH TaKUE AJIEMEHThI TOMHUMO pacueTa 1o popmyie (7)
CJIEZIyeT TMPOBEPATh HAa YCTOMYMBOCTh MPHU M3TUOHO-KPYTHIBLHON (OpME MOTEPH YCTOHYUBOCTH
o ¢popmyre

N < Ry 7.
e an
rie o K03()(UIMEHT TPOJOIBHOTO M3rK0a, BBIYUCISAEMBIH COTJIACHO TPEOOBAaHUSIM II.
5.3;
¢ - ko3 duLmeHT, onpeaensieMbli o Gopmyre
2
Cc= >
1+§+\/(1—5)2 16
y7,
, (12)
8J J
5230 u=2lo 4015622
P Jh Ah
rac ; 5
=a_/h
=4 orHocuTenbHOe pacCTOSTHUE MEX/Ty LIEHTPOM TSDKECTH M ICHTPOM H3TH0a.
J +J 1
P :%+a2; J, ==Y bt}
31ech 4 3 ;

J o
? - CCKTOPHAJIbHBIM MOMCHT MHEPLUHN CCUCHUS,

-t

"M ' - COOTBETCTBEHHO IIMPHHA U TOJIIIUHA PSIMOYTOJbHBIX 3JIEMEHTOB, COCTaBJISIONINX
CeueHHe.

Jo

2 J,
J h AhZ
Jlns cedeHusi, NPUBEACHHOrO Ha puc. 1, a, 3Ha4YeHUs , U ¢ JIOIKHBI
OTIpeNIeNATHCS IO GOpPMyTaMm:

J, 39428 5 (4}
LB (6+B) 4w 3()
4(3+p)
(2+8)(6+P)

» (13)



8

>

f;

Puc. 1. [I-o6pa3Hble ceyeHus 3JeMEHTOB
a - OTKPBITOE, O, B - YKpEIUICHHbIE IJIAHKaMH WM PELIETKON

5.6. Insi COCTaBHBIX C)KATBIX CTEPIKHEHW, BETBH KOTOPBIX COCIWHEHBI IUIAHKAMH WU

pemerkamu, koddduument ¥ oTHOCHTETBEHO CBOGOIHOM OCH (HEPICHIUKYISIPHOM IIOCKOCTH
IUTAHOK MJIM PELIETOK) JOJDKEeH ompenensaTbes no ¢popmynam (8) - (10) ¢ 3ameHo# B HUX A Ha
2, 2,
7 3nauenue ¢ ciemyeT ONpeeaTh B 3aBUCUMOCTH OT
. A,
3HaueHMi ¢ , IPUBEIECHHBIX B Ta0I. 7.
Tabnuna 7

)
/

Puc. 2. Cxema packocHOM peleTku



Puc. 3. CocTtaBHOI1 cTepKeHb Ha MJIaHKaX

B cocTaBHBIX CTEpXKHAX C pelIeTKaMM IOMUMO pacyeTa Ha YCTOMYMBOCTb CTEPXKHS B
LEJIOM CIEAYET MIPOBEPSATH YCTOMUYMBOCTh OTJICIBbHBIX BETBEN HA YUACTKaX MEXKIY Y3JIaMHU.

['uOKOCTh OTACIBHBIX BETBEH A , 4 u € Ha YYacTKe MEXIy TUIaHKaMH JOJIKHA ObITh HE
6onee 40.

[Tpn HanmMuuu B OMHOM M3 TUIOCKOCTEH CIUIONIHOTO JIMCTa BMECTO IaHok (puc. 1, 6, B)
TMOKOCTh BETBU JOJKHA BBIYUCIATHCS MO PAAMYCy WHEPLUUU MOJIYCEYEHHsS] OTHOCUTENIBHO €ro
OCH, TIEPIICHIUKYIISIPHOM IIOCKOCTH TUTAHOK.

B cocTaBHBIX CTEpKHSX C pelmeTKaMud THOKOCTh OTAENbHBIX BETBEH MEXKIy Y3JIaMu

A,
NoKHA ObITh He Gonee 80 W He JOIKHA MPEBBINATh NMPUBEACHHYIO THOKOCTh ¢ CTEPXKHS B

nenom. Jlomyckaercsi mpuHUMAaTh OoJiee BHICOKME 3HAYEHUs1 THOKOCTH BeTBel, HO He Oonee 120,
P YCIIOBUH, YTO PAcUeT TAaKUX CTEP>KHEH BBHIMOJIHEH O 1e(OPMUPOBAHHOM cCXeMe.

5.7. Pacuer COCTaBHBIX JJEMEHTOB H3 YIOJIKOB, ILIBEJUIEPOB MU T.II., COECAMHEHHBIX
BIUTOTHYIO WJIM 4Ye€pe3 MPOKJIAJKH, CIAEAYET BBIMOIHATH KaK CIUIOMTHOCTEHYATHIX MPH yCJIOBHH,
YTO HauWOOJBIINE PACCTOSHHUS HAa y4acTKaX MEXAy MPUBAPCHHBIMH TUIAHKaMU (B CBETY) WIIU

MEXIy IIEHTpaMU KpalHUX OOJTOB HE MPEBBIIIAIOT:
IOJIS CXATEIX DJIEMEHTOB v v v v o v e o e e o e seesnesnoeeneeneeeeeenns 401
" PACTSIHYTEIX M it e e e e e e e e e e e e e e e e e 801

31ech paanyc MHEPLMH 1 YTOJKa WX MIBEJJIEpa CIeAyeT NMPUHUMATH I TaBPOBBIX WJIH
JBYTaBPOBBIX CEYEHUH OTHOCUTEIBHO OCH, MapajuIeIbHON IUIOCKOCTH PaClONOKEHUS
MPOKJIAJIOK, a JIJIs1 KPECTOBBIX CEUCHUIN - MUHUMAJIbHBII.

[Ipu sTOM B mpenenax UIMHBI CXATOrO 3JIEMEHTA CIEAYET CTaBUTh HE MEHEE [BYX
IIPOKJIAJIOK.

5.8*. PacuerT cOeAMHUTENBHBIX JJIEMEHTOB (IJIAHOK, PEHIETOK) CIKAaThIX COCTaBHBIX

Qﬁc

CTEp>KHEM JOJIKEH BBINOJIHATHCA Ha YCJIOBHYIO IONEPEUHYIO CHILY , TPUHUMAEMYIO
MOCTOSTHHOM T10 BCEH JUTMHE CTEPIKHS U ONPEIeIIeMYIO 110 hopMyIie

=7,15x10"° 2330-E/R )N/
O ( VIO gy

rae N - MMPOAOJBbHOC YCHIIME B COCTAaBHOM CTCPIKHE,

? . xo>(pUUHEHT MPOMONBHOTO H3rMGa, NPUHUMACMBIH IS COCTABHOTO CTEPIKHS B
IIJIOCKOCTH COE€IUHUTENBHBIX JIEMEHTOB.



Y CII0BHYIO TIOTIEPEYHYIO CUITy ~/ CIIEIYET PacIpeeNsTh:

IIPU HAJIWYUU TOJIBKO COEIUHUTENIbHBIX IUIAHOK (PEIIETOK) MOPOBHY MEXAY IUIaHKAMU
(pemeTkamu), JEKAIIUMU B IUIOCKOCTSIX, MEPNEHAMKYJSPHBIX OCH, OTHOCHTEIBHO KOTOPOH
IIPOU3BOAUTCS IIPOBEPKA YCTONYMBOCTH;

[IPY HAJIMYUH CIUIOLUIHOTO JIMCTA U COEUHUTENBHBIX TUIAHOK (PEIIETOK) - MOMOIaM MEeXITy
JUCTOM U IJITaHKaMH (peLIeTKaMu ), JeKaUUMH B INIOCKOCTSX, MapaljIeIbHbIX JUCTY;

IIPU pacyeTe paBHOCTOPOHHUX TPEXI'PAHHBIX COCTABHBIX CTEP)KHEW YCJIOBHAs IONEpEYHAst
Cuia, NMPUXOIAIIASACA HAa CUCTEMY COCIUHUTEIBHBIX JJIEMEHTOB, PACIOJIOKEHHBIX B OJHOMU

Qe

IUIOCKOCTH, JOJKHA MPUHUMAThCs paBHOit 0,8~/ .

5.9. PacueT COCMHUTENBHBIX IJIAHOK M WX MPUKPETUieHus (pUc. 3) TOJKSH BBITOIHATHCS
KaK pacyeT JIEMEHTOB 0e3pacKOCHBIX )epM Ha:

cuy F, cpesbiBaroniyro MmiaHKy, mo gopmyie

F=0llb oy

M .
MOMEHT ', MH3THOAIONIHH IJIaHKY B €€ TUIOCKOCTH, 10 opMyJie

M=01/2 (s,

QS

rae - YCJIOBHAad MonepeyHas Cujia, Mpuxoadaumaiscd Ha IJIaHKy O,Z[HOI71 T'paHH.
5.10. PacdeT coemuHUTEIBHBIX PEIIETOK JOKEH BBITIOJHATHCS KaK pacueT PemieTok Gepm.
[Ipu pacuere nepeKkpecTHBIX PACKOCOB KPECTOBOM pelIeTKH ¢ pacnopkamu (puc. 4) cienyer

N
YUUTBHIBATh JOMOJHUTEIBHOE YCHIHE  “/, BO3HUKAIOIICE B KAXKIOM PACKOCEe OT OOKaTHs
MOSICOB U OIIpeiesisieMoe Mo Gpopmyrie

rae N - ycuiire B OJIHOM BETBH CTEPKHS,
A - mmomaab cedeHUs OJJHOM BETBHU,

A
¢ - MJIOIA/b CEYCHHUS OJHOTO PACKOCa;
@ - ko3 durueHT, onpeaesseMsiii Mo hopmyJie

a=al’ /(a3 +2b3) 27)

riae a, | u b - pa3mepsl, ykazaHHble Ha puc. 4.

Puc. 4. Cxema KpecTOBOM PELIETKH C pacliopKaMu



5.11. Pacuer ctepxHeil, npeHa3HAYEHHBIX Il YMEHbBIIEHUS PAaCU€THOM JJIMHBI CHKATBIX
9JIEMEHTOB, JIOJDKEH BBITIONHATHCS HA YCHIIUE, PABHOE YCIOBHOMW MOTIEPEYHOM CHIIE B OCHOBHOM
CKaTOM 3JIEMEHTe, onpeensieMoit mo Gopmyie (23)*.

N3I'NBAEMBIE DJIEMEHTBI

5.12. Pacuer Ha TMPOYHOCTHb DJIEMEHTOB (KpoMe Oanok c THOKOM CTEHKOH, ¢
neppOpPUPOBAHHONW CTEHKOH W TOAKPAHOBBIX OanoK), M3ru0aeMbIX B OJHOW W3 TJIaBHBIX
IUIOCKOCTEH, ClIeyeT BBIOIHATH 110 (hopMyIie

<R
I/Vn min —Vj/c
: . (28)

3HaUueHUS KacaTelIbHBIX HaHpﬂ)KCHI/Iﬁ T B ceyeHHSX WM3rHOAEMBIX DJIEMEHTOB JOJIXKHBI
YAOBJICTBOPATDH YCIIOBUIO

, . (29)

[Tpu Hanwuum ocnallIeHUsT CTEHKU OTBEPCTUSAMU Uit OONTOB 3HaueHust © B Gopmyie (29)
ClIeyeT yMHOXaTh Ha Kodddurment ¢ , onpenessieMslit mo Gopmyiie

a=al(a-d) .(30)

IZIE a - 11ar OTBEPCTH;

d - tmameTp oTBEpCTHSI.

5.13. Jlns pacdyera Ha MPOYHOCTh CTEHKH OAJKM B MECTaxX MPHUIIOKEHHUS HArpy3Kd K
BEPXHEMY MOSICY, a TAK)KE B OMOPHBIX CEUCHUSIX OalKU, HE YKPEIUIEHHBIX peOpaMH KECTKOCTH,

O,
CIIeZyeT ONpeAeasaTh MECTHOE HalIPsDKEHUE ' 110 (hopmyJie

F
Uloc =—= Ry}/c
! .(3D)

rae F - pacueTHoe 3HaueHue Harpy3Kku (CHUJIbL);

¢ - ycIoBHAs JJIMHA pacTpee]eHns HATPY3KH, ONpeaeNseMas B 3aBUCHMOCTH OT YCJIOBHIA
OTIMPAHUS; AJIS CIIy4asi OMUPAHUs MO PUC. 5.

l‘)f =b+2tf .(32)

t,
rae / - TOJIIMHA BEPXHETO mosica OAlKM, €CM HUWKHsS Oanka cBapHas (puc. 5, a), wiu
paccTosiHUE OT Hapy>KHOM TI'paHu IOJIKK /10 Hayajla BHYTPEHHErO 3aKpyIJIEHUS CTEHKH, €CIH

HIOKHSIS Oanka mpokaTtHas (puc. 5, 0).
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Puc. 5. Cxemsl U1 onpeieNieHns! JUTMHBI pacTIpeelICHHs
Harpy3KH Ha OajKy

a - CBapHYy10; O - MPOKATHYIO

5.14*. Jlna creHOK 0ajoK, pacCUUTHIBaeMbIX 1O (opmyie (28), MOMKHBI BBITOTHATHCS
yCIIOBUSI:

2 2 2
\/Gx -0,0,+0,+37,, <LI5SRy,

<R
Txy s}/c , (33)

, M
ny

n

rre - HOpPMaJbHBIC HANpPSHKEHUS B CPEAMHHOM IUIOCKOCTH CTCHKH,
napaiesibHble OCH OaNKH;

O-lo

0)
¥ - TO e, NePIECHANKYIJIAPHbIE OCU OAJIKH, B TOM YHCIIe

(31);

T
¥ - KacareJlbHOE HANpsHKeHHUE, BeraucisieMoe 1o Gopmyite (29) ¢ yuerom dopmyas (30).

o, Gy Ty
Hanpsoxenus u ', npuHumaemsbie B hopmysie (33) co CBOMMH 3HAKaMH, a TakKkKe

CJIeTyeT OMPEENATh B OTHOM U TOH e TOUKEe OATKU.
5.15. PacueTr Ha yCTOWYMBOCTH OajOK JBYTaBPOBOTO CEUEHUS, M3TMOAEMBIX B IJIOCKOCTH
CTCHKH ¥ YJOBIIETBOPSIOMNX TpeboBaHusM . 5.12 u 5.14*, cneayer BEINOTHATH 1O hopMyJie

¢, ompenensiemMoe 1o ¢popmyiie

M < Ry}/E
oW,

‘ , (34)

W
rae ¢ - cIeayeT ONpeNeNsiTh IS CKATOTro Mosca;
% k02 unment, onpenensemsrii o [pu. 7*.
.
[Ipu ompeneneHu 3HAYCHUS % sa pacueTHyro JuiMHy Oanku ¢ CleayeT NpUHUMATH
paccTosHIE MEXTy TOYKaMHU 3aKpEIUICHUH CXKATOTO Iosica OT MOMEPEYHBIX CMemeHni (y3maMu
IPOJOJIBHBIX WJIM TIONEPEYHBIX CBA3CH, TOYKAMHU KpPEIJICHHs MKECTKOr0 HacTWia); MpU

.y
orcyrctBuu cBsizell ¢ = 1 (rme | - mposter Ganku) 3a pacyeTHYIO [UIMHY KOHCONM CJIELYeT

.
npuEMMaTh: ¢ = | NpM OTCYTCTBMM 3aKpEIUIEHHS CHKATOTO II05iCa HA KOHIIE KOHCOJH B

TOPU3OHTAILHON TUIOCKOCTH (371ech | - JIMHA KOHCOJIM); PACCTOSHHE MEXKIYy TOYKaMH
3aKPETUICHUH CKATOTO MOsICa B TOPU30HTATBHON IJIOCKOCTH TP 3aKPEIJICHHUH M0sica Ha KOHIIE U
10 JUTUHE KOHCOJIH.



5.16*. YcroitunBocTh 0anok He TpeOyeTcs MPOBEPSTh:

a) IpU nepeaaye Harpy3Ku 4epe3 CIUIONIHOM KEeCTKHI HACTUII, HEPEPHIBHO ONUPAIOIIUICS
Ha CXKaTBIM IOSC OalIKU U HaOgCXHO C HUM CBSI3aHHBIN (HJ'II/ITI)I J)KeIIe300€TOHHEIE U3 TSAXKEIIOTrO,
JETKOTO U S[YEUCTOro OeToHa, IUIOCKMH M MpOoQWINPOBAHHBIA METAJIMYECKUM HaCTHI,
BOJIHUCTYIO CTaJIb U T.I1.);

y Ly
0) NpH OTHOIICHMM PACYETHOM [UIMHBI Oanku ¢ K IIMpMHE CXKATOro mosica b, He

IPEBBIIIAIOINIEM 3HAYEHUH, onpeaensieMbIx Mo Gopmysiam Tabn. 8% nus 0anok CUMMETPHUYHOIO
JIByTaBpPOBOTO CEYEHHUA M C Oo0jee pa3BUTBIM CXKATbIM MOSACOM, /s KOTOPBIX IIMPHHA
pacTsAHyTOro mnosica cocraniyseT He MeHee 0,75 MUPUHBI CKATOTO MOsIca.

Tabauia 8*
MecTo Hambospume 3HaueHuUs 1 /b, npu koTOpeIXx He Tpebyercs
IPUIIOXEHU A ef
HATPY3KHU pacueT Ha YCTOMUMBOCTL [IPOKATHEIX M CBAPHBIX BaJjioK
(mp 1 <= h/b < 6 u 15 <= b/t <= 35)
K BepxHemy 1 L
nosacy ef b b b / E
--— = [0,35 + 0,0032-- + (0,76 — 0,02--)—--1 \ /  —-= (35)
b t t h N/ R
\/ y
K HmxHemy 1 _
nofacy ef b b b / E
--- = [0,57 + 0,0032-- + (0,92 - 0,02--)--1 \ /  —-= (36)
b t t h \N / R
\/ y
HeszaBucmmo ot |1 L
YPOBHS MPUIIO— ef b b b / E
XeHus Harpysku|--- = [0,41 + 0,0032-- + (0,73 - 0,016--)—--1 \ /  —-= (37)
npy pacuere b t t h N/ R
yuacTka Oaliku \/ %
MeXIy CBSI3aMU
WM TIPU UKCTOM
n3rube

OBoBHAUEHUs, NPUHATHE B Tabi. 8*:

b m t - COOTBETCTBEHHO WMPMHA ¥ TOJIMHA CXATOT'O II0ACa;
h - paccrosHMe (BEHCOTA) MEXIYy OCSAMM IIOSCHBIX JIMCTOB.
[IpuMeuaHmd . 1. HOiisa fajiok C [10 ICHEIMU COeIMHEHUAMM Ha
BBICOKOIIPOYHEIX fonrax 3HaueHma 1 /b, nonydaemele 1o ¢dopmysiam
ef

Tabs. 8%, crlemyeT YyMHOXAaTh Ha Ko>@buumeHT 1,2.
2. Ina 6Gasok c oTHomeHmeM b/t < 15 B dopmysax Tabj. 8* cienmyer
npuHyMMaTs b/t = 15.

3aKkperieHue CKaToro mosica B rOPU30HTAIBHOMN IIIOCKOCTH JIOJKHO OBITH pacCYMTAHO Ha
(aKTHUECKYI0 MM YCJIOBHYIO IONEpeuHylo cuiy. lIpu 3TOM yCIOBHYIO MONEPEYHYI0 CUITY
CleayeT ONpeaesTh:

MPU 3aKpEIUICHWH B OTACIBHBIX Touykax 1o Qopmyne (23)*, B koTOpoit

—-Qf/z

¢ ciemyer

OTIPENIETATh MPU TUOKOCTH (3mech 1 - paguyc WMHEPIMH CEUYEHHUsS CXKATOro Tosica B
TOPU30HTAIBHON TIOCKOCTH), @ N ClIeyeT BBIYUCIATH 1O hopmyIie



N=@@+Q%4)&).67a)

MIPY HETIPEPHIBHOM 3aKPEIUICHUH 110 POopMyIie

:3 o~ /l
=0 (37,6)

9 e
rae ' - ycloBHas IONepedHas CHila Ha eMHHMILY JUIMHBI [0sica OaJIKu;

O _ yCJIOBHAs TIOTIEpeyHas cujia, omnpenensemas mo Gopmyne (23)*, B koTopoi ciemyer
npuanmats ¥ =1, a N - onpezensts o dopmyie (37, a).

5.17. Pacuer Ha TPOYHOCTH JJIEMEHTOB, HM3TM0ACMBIX B JBYX TJIABHBIX IUIOCKOCTSIX,
CJIeJIyeT BBIIOJHSATH MO (hopmyIie

M
e ys=rsRy, (9

IJIe X U Y - KOOPJHMHATHI pacCCMaTPHUBAEMON TOUKU CEYECHHUSI OTHOCHUTEIBHO TJIaBHBIX OCEH.

B Gankax, paccunteiBaeMbIX 1o Qopmyine (38), 3HaueHHUs HAUpPsHKCHUH B CTEHKE OaJKu
JIOJDKHBI OBITH TIpOBEpeHbI o popmynam (29) u (33) B ABYX IIaBHBIX MJIIOCKOCTSIX U3THOA.

[Tpu BeImonHeHHnn TpeOoBaHui 1. 5.16*, a mpoBepka yCTOMYUBOCTH OasloK, U3ru0aeMbIX B
JIBYX TUIOCKOCTSIX, HE TpeOyeTcsl.

5.18*. Pacyer Ha MPOYHOCTH Pa3pe3HBIX OATOK CIUIOIIHOTO CEYCHUS M3 CTAIH C MPEICIIOM
tekyuectu 70 530 Mlla (5400 krc/cm2), HecymuX CTaTUYECKYIO Harpy3Ky, TP COOTIOACHUH TI1I.
5.19* - 5.21, 7.5 u 7.24 cnenyeT BBHIIOIHATD C YYETOM Pa3BUTHA IJIACTUYECKUX AedopMaruii mo
dbopmynam:

. . <0,9R
npu u3rude B OJHON M3 TNIaBHBIX INIOCKOCTEH MpPU KacaTeIbHBIX HAMPSKCHUSIX T
(KpoMe OTIOPHBIX CEYECHHU)
SRy,
yic
C]VVn,min .
; (39)

<0,5R

s

npu u3rude B JABYX TJIABHBIX IUIOCKOCTSIX IPH KacaTeNbHBIX HAMNPSHKEHHIX
(KpoMe OTIOPHBIX CEUEHUN )

M M v
2 <Ry,
cx xn,min Cy yn,min
' o ; (40)

M M,
3gecb M,  * m 7 - abCOJIIOTHBIE 3HAUEHHS M3THOAOIINX MOMEHTOB;

‘. koadduImeHT, onpeaenseMsit o popmynam (42) u (43);

C C
*m 7 - k03P GUIIUEHTHI, MPUHUMAEMBbIE 110 TalJI. 66.

M M
Pacuer B omopaoM ceuenuu 6anok (mpu M =0; ~* =0u 7 = 0) cieayeT BHIMOIHATH MO

bopmyie

%S&n
t . (41)

T =



C
[Tpu Hanmumy 30HBI yucToro n3ruda B popmynax (39) u (40) BMecTo K03 PUIIHEHTOB ',

c. ¢
*'u 7 cienyer IpUHUMATh COOTBETCTBEHHO:

c =O,5(1+c) c =O,5(1+cx)

xm

ym

c =0,5(1+cy)

HpI/I OIHOBPEMCHHOM JEUCTBUM B CEUEHHMHM MOMeHTa M wu HonepequfI CHJIBI Q

1

C
KOA(PGUIIUEHT ' CcleayeT ONpenesaTh Mo GopMyiaMm:

i 7<0,5R, ¢ =c (42)
-~ 0,5R <7<0,9R ¢ =1,058. L43)
rac
.
th, ; (44)

311eCh C - KO UITUEHT, TPUHUMAEMBIH 110 Tab. 66;

t u h - COOTBETCTBEHHO TOJNIIMHA U BBICOTA CTEHKU;

@ - koapdunment, paBupii ¢ = 0,7 ans JABYTaBpOBOTO CEYCHHUS, M3rMOAEMOro B
IIJIOCKOCTH CTeHKH; ¢ = 0 mid JPYTUX TUIIOB CEUECHU;

C, o
' - k03 puIMeHT, MPUHIUMAEMBbII HE MEHEE SIMHUIIBI U He Oosiee kKoadduiineHTa c.
C nenpio ONTUMM3ALKU OalIOK TPU UX pacueTe ¢ ydeToMm TpeboBanwmii mi. 5.20, 7.5, 7.24 u

13.1 3HavyeHuss KO3PPHUIHUEHTOB C, “u% dopmynax (39) u (40) nomyckaeTcss MPUHUMATh
MEHbIIIe 3HAYCHUH, TPUBEJICHHBIX B Ta0J. 66, HO He MeHee 1,0.

[Ipy Hamuuuu ocCnabNeHHs CTEHKH OTBEPCTUSAMH MJisi OOJNTOB 3HAYCHHUs KacaTelIbHBIX
HaNpsHKEHUH 7 clelyeT YMHOXaTh Ha Kod(dduiment, onpenensemsiii o ¢popmyse (30).

5.19*%. Pacuer Ha MNPOYHOCTH OANOK MEPEMEHHOTO CEYEHHS C YYeTOM pPa3BUTHS
TUTACTHYECKUX JlepOpMalii CIIEIyeT BBINMOJHATH TOJBKO JUIS OAHOTO CEUeHHsI C Hamboiee
HEONMAroNpHUsTHBIM codeTaHueM ycuiuid M u Q; B OCTaIbHBIX CEUCHMSIX YUUTHIBATH Pa3BUTHE
IUIACTUYECKUX JedopMaliuii He TOMYyCKAETCs.

Pacyer Ha mMpouHOCTh M3TMOAEMBIX AIIEMEHTOB M3 CTAIM C MpeAesoM Tekydectd ao 530
MIla (5400 krc/cM2), BOCIPUHUMAIONIMX JIWHAMUYCCKUE, BHOPAIIMOHHBIC WJIH TOJBUKHBIC
HArpy3Kd, JOMYCKAeTCs BBIMONHATH C YYETOM pAa3BUTHUS IUIACTHYECKHX Aedopmaiuii, He
MPEMSATCTBYIONINX TPEOYEMBIM YCIIOBHSIM 3KCIUTyaTallMd KOHCTPYKIUN U 000PY TOBaHHUS.

5.20. Hna obGecrneueHust oOmieil ycTOMYMBOCTH OaloOK, pPAaCCUUTHIBAEMBIX C YYETOM
pa3BUTUA TUTACTUYECKUX JHedopMaruii, HEOOXOIWMO, dYTOOBI JHOO OBUTH  BBITOJHEHBI
TpeboBaHus 1. 5.16%, a, TnO0 HaMOOJBIITHNE 3HAYCHHUS OTHOIICHWM PACUETHON JIMHBI OAKH K

L, /b

IIMPUHE CXKAaTOro mosca , ompenenseMble 1Mo Gopmynam Tabna. 8%, ObUIM YMEHBILEHBI

C C,
YMHOXKEHUEM Ha KO3 DHUIIHEHT 0 = [1-0,7(" -1)/(c-1)],3mech 1 < ' <=c.
VYyeT mIacTUYHOCTH TNpH pacyeTre OalloK CO CHKATBhIM TI0SICOM MEHEEe DPa3BUTHIM, UYeM
PacCTSHYThIH, JOMyCKAeTCs JIMLIb MPU BBINOJIHEHUU yCIIoBUil 1. 5.16%, a.



5.21. B 6ankax, pacCUUTBIBAEMBIX C yUYE€TOM Pa3BUTHUS IJIACTUYECKUX JeopMaluii, CTEHKU
ClIeZlyeT YKpEIUIATh MONepeYHbIMU peOpaMu *KECTKOCTH coriacHo TpeboBanusaM nm. 7.10, 7.12 u
7.13, B TOM ymcClie B MECTaX NPUIIOKEHUS COCPEAOTOUEHHON HArpy3KH.

5.22. Pacyer Ha MNPOYHOCTH HEPA3pPE3HBIX U 3AIEMJIEHHBIX OajlOK MOCTOSIHHOTO
JIByTaBpPOBOI'O CEUEHUS, M3rM0aeMbIX B IJIOCKOCTHM HAuOONbIIEH KECTKOCTH, CO CMEXHBIMU
IpoJieTaMM, OTIMYaroIIUMuUcs He Oonee yeM Ha 20%, HECyIIHMX CTaTHYECKYI0 Harpysky, npu
YCIIOBUU coOJItoieHust TpeboBanwmii . 5.20, 5.21, 7.5 u 7.24 cnemyeT BBIIOIHATE IO (OpMYJIIe
(39) c yueToMm nepepacnpezieieHHst OOPHBIX U MPOJIETHBIX MOMEHTOB.

PacuerHble 3HaUEHUS M3THOAIONIETO MOMEHTA M CllelyeT OnpeessiTh mo Gpopmyie

M=aM_, . (45)

M . . .
rae ™ - HauOOJIBIINK M3THOAIOIINKA MOMEHT B MPOJIETE WM Ha OIMOpPE, OMpeIeasieMbIit
U3 pacueTra Hepa3pe3Hou OalKu B MPEAOI0KEHUH YIIPYroi paboThl MaTepuana,
@ - ko> PHIMEHT IEpepacpeIeIeHIss MOMEHTOB, ONPEAeIsSeMbI 10 GopMyJIe

M
a=0,5|1+—L
max
; (46)
Mef ~ o o
31€Ch 7= yCJ'IOBHBII/I I/ISFI/I68.IOH_II/II/I MOMCHT, paBHBII/IZ

a) B Hepa3pe3HbIX 0amkax co CBOOOIHO ONEPTHIMU KOHIIAMH OOJIBIIIEMY U3 3HAYCHUI

Me/” = max L
‘ 1+al/l

} ; (47)

M, =0,5M

MR T

rac CHMMBOJI mMax 03HA4acT, 4TO CICAYCT HaUTH MAaKCUMyM BCCTO CICAYIOUICTO 3a HUM
BBIPAXKCHUSA;

M . . . o
! - M3rubaroONIMii MOMEHT B KpPalHEM IPOJIETE, BHIYMCICHHBIA KaK B CBOOOJHO ONEpPTOH
OJTHOTIPOJIETHOM OaJike;

2 - MaKCUMAaJILHBIN I/ISFI/I63.IOH_[I/II>’I MOMCHT B IMPOMCKYTOYHOM IIPOJICTE, BBIUMCIICHHBIN

KaK B CBOOOJIHO OTEPTOI OJTHOMPOJIETHOM Oajke;

o M -
a - paccTOsSIHUE OT CEYCHUS, B KOTOPOM JICHCTBYeT MOMEHT ' , JIO KpaifHeil Omopsr;
| - nmuHa KpaitHero mposeTa;

M, =0,5M,
0) B OJHOIIPOJICTHBIX W HEPA3PE3HBIX OaJKaxX ¢ 3alleMJICHHBIMU KOHIIAMH  ° o,

rae M, - HanGonbIIUil U3 MOMEHTOB, BBIYUCIIEHHBIX KaK B Oallkax ¢ MIApHUPAMU Ha OIOPaX;
M,
B) B OaJIKe ¢ OJHUM 3alllEeMJICHHBIM U JAPYTUM CBOOOJIHO OMEPTHIM KOHIIOM 3HAa4YCHHE
ClelyeT onpenensrs mno gopmyie (47).

Pacuernoe 3nauenue nomepeuHoit cwibl Q B hopmyne (44) crenyeT NpUHUMATh B MECTE

=2 Mmax Mmax
JEHUCTBUSA . Ecm - MOMEHT B NIPOJIETE, CIEAYET MPOBEPUTH OTIOPHOE CEUEHUE OAIKU.
5.23. Pacder Ha MPOYHOCTHh HEPA3PE3HBIX W 3AMEMJICHHBIX OajoOK, YIOBJICTBOPSIOIINX

r<0,5R,
TpeOoBaHusAM 1. 5.22, B ciaydyae u3ruba B JIByX IJIaBHBIX IUIOCKOCTSIX MpHU *  cruenyer

npou3BoauTh 1m0 (opmyne (40) c ydeToM mepepacnpeneiCHUs] ONOPHBIX M MPOJIETHBIX
MOMEHTOB B JIBYX TJIaBHBIX IIOCKOCTSIX COTJIACHO TPEOOBAaHUAM II. 5.22.



DJIEMEHTBI, [TOJIBEPXKEHHBIE JEMCTBUIO OCEBOU CHJIbI C MU3TBOM

5.24*. Pacuer Ha MMPOYHOCTh BHCHCHTPCHHO-CXKATBIX U C)KaTO-U3rn0aeMpIX 2JIEMEHTOB 110

dopmyie (49) BEINOIHATE HE TpeOyeTcs MU 3HAYCHUH TPUBEJICHHOTO SKCLIEHTPUCUTETA Mo <=
20, OTCYTCTBHM OCITAOJICHUSI CEYCHHS W OJMHAKOBBIX 3HAYCHHSX HM3THOAIOIIMX MOMEHTOB,
NPUHUMAEMBIX B pacuyeTax Ha MPOYHOCTb U YCTOWYMBOCTD.

5.25%. PacueT Ha MPOYHOCTHh BHELEHTPEHHO-CKATHIX, CKATO-U3rM0aEMbIX, BHELIECHTPEHHO-
PaCTAHYTBIX M PaCTSAHYTO-U3TNOAEMBIX 3JIEMEHTOB U3 CTAIM ¢ IpezaenoM Tekydectu a0 530 Mlla
(5400 krc/cM2), HE TOABEPraroOIIMXCS HEMOCPEICTBEHHOMY BO3JCHCTBUIO JIHHAMHUYCCKUX

7<0,5R, " N/(A”Ry)>0,1

Harpy3ox, npu cJIeZlyeT BBIIOJHSTH MO (hopMyie

n

N M M

+ . + = <1
AnRyﬂ/c cxWxn,minRyj/ c W

c y' " yn,min Ry }/c

, (49)

y

M o
roe N, x - a0COJIOTHBIC 3HAYCHHS COOTBETCTBEHHO NPOAOIBHOW CHIIBI W
M3ru0aroIX MOMEHTOB MpHU HanboJiee HEOIArONPUATHOM UX COYCTaAHUH;

C C
n, * u ’ -kodbdunueHTsl, NpuHuMaemsie mo [Ipum. 5.

N/(4,R,)=0,1 .
Ecmn , hopmyny (49) crnemyeT MPUMEHSTH TPU BBHITIOJTHEHUU TPeOOBaHUN
nn. 7.5 u 7.24.

B npounx ciaydasix pacder ciemyeT BHIIOIHATH 110 popMyIie

n xn J yn
' . (50)

re X Uy - KOOpPJIMHATBl pacCMaTpUBaeMON TOYKU CEYEHHS] OTHOCHUTEIBHO €T0 TJIaBHBIX
oceil.

5.26. Pacuer Ha yCTOMYMBOCTh BHEIICHTPEHHO-CXKATHIX U CXKATO-U3TUOAEMBIX AJIEMEHTOB
CIeyeT BBIMIOJNHATh KaK B TUIOCKOCTH JEHCTBUS MOMEHTa (Tutockas (opma MmoTepu
YCTOWYMBOCTH), TaK M U3 IUIOCKOCTH JIEHCTBHUS MOMEHTa (M3rHOHO-KpyTHiIbHas (popma moTepu
YCTOWYMBOCTH).

5.27*. Pacuer Ha yCTOWYMBOCTh BHEIIEHTPEHHO-CIKATHIX M CIKATO-M3TMOAEMBIX JJIEMEHTOB
MOCTOSTHHOTO Ce4eHUs (¢ yuyeToM TpeOoBanwmii nm. 5.28* u 5.33 HACTOSAMIMX HOPM) B INIOCKOCTH
JEICTBUSI MOMEHTA, COBIAJIAIONIEH C IUIOCKOCThI0 CUMMETPHUH, CIIEAYET BBIIOIHATH 110 GopMyJie

N
—SRy}/C

v.A .(51)

B ¢opmymne (51) koapdurment ¢ CJIeIyeT ONPEeEATh:

a) JJIA CINTIOIIHOCTCHYATBIX CTCp)KHCﬁ 1o Tabj1. 74 B 3aBUCHUMOCTH OT YCHOBHOﬁ THOKOCTH

A My

Y IPUBEJECHHOTO OTHOCUTEIBHOTO IKCLEHTPUCUTETA , OTIPE/IEISIEMOTO 110 (popmyIie

m,

P (52)

rae 7 - koo duIMenT BIusHus GOPMBI CeUeH s, ONpenensIeMblii Mo Tab. 73;



m=—

¢ c

- OTHOCHTCHBHBIﬁ 3KCI_ICHTpI/ICI/ITeT (3ILCCL c - 3KCH€HTpI/ICI/ITeT; W - MOMCHT
COTIPOTHUBIICHUS CEUEHUS sl HAanOOoJIee CKaTOro BOJIOKHA);

0) I CKBO3HBIX CTEP)KHEH C peIIeTKaMH WM IUIAHKAMH, PACIOJOKCHHBIMH B
TUTOCKOCTSIX, TTApaJUICTBHBIX TUIOCKOCTH U3ruoa, 1o

. . A, A
Tabn. 75 B 3aBMCHMOCTH OT YCJIOBHOH mpuBeneHHON rubkoctw ¢ (¢ mo Ttabn. 7) u
OTHOCHUTEIILHOTO 3KCIICHTPUCHUTETA M, ONPELIIIEMOro 1o (hopmyrie

m=e——-

7, (53)

IZle a - PacCTOSHUE OT TJaBHOM OCH CEUCHMS, NEPICHANKYIIIPHON IIIOCKOCTH U3ruba, 10
ocu HauboJiee CKaToi BETBU, HO HE MEHEE PACCTOSHUS 10 OCH CTEHKH BETBU.

[Ipu BbumcieHun skcueHTpucurera € = M/N 3HaueHus M u N ciegyeT NpUHUMATh
corjlacHO TpeOoBaHUsAM II. 5.29.

Pacuer Ha yCTOHYMBOCTH BHEICHTPEHHO-CXKATHIX M CXKATO-M3TH0AEMBIX TPEXTPaHHBIX
CKBO3HBIX CTEP)KHEW C pelIeTKaMHU WIH IUIAHKAMH M ITOCTOSHHBIM IO JJIMHE PaBHOCTOPOHHUM
CEUEHHEM CJIEYEeT BBIOJIHATH COTJIACHO TPeOOBaHUAM pazf. 15%.

o . m, >20
Pacyer Ha ycTOMYMBOCTE HE TPeOyeTCs IS CIUTOMIHOCTEHYATHIX CTePIKHEH TIPH d "

JUI CKBO3HBIX CTepxkHeW mpu m > 20, B 3TUX ClIydasx pacyeT CledyeT BBINOJIHATh KaK JUIs
U3ru0aeMbIX IEMEHTOB.

5.28*. BHeLeHTpEeHHO-CKaThI€ IEMEHTHI, BBIIOJHEHHbBIE U3 CTAIN C MPEAEIOM TeKy4eCTH
ceoime 530 MIla (5400 krc/cM2) 1 UMEIONTHE PE3KO HECUMMETPUYHBIC CEYCHHS (THUITBI CEUCHUN
10 u 11 mo ta6:xa. 73), kpome pacyeta 1o Gopmyne (51), ZOTKHBI OBITH IPOBEPEHBI HA TPOYHOCTH
o ¢popmyse

N M < Ry.

4 ow |
n n }/M ’(54)

CIIEAYeT BBIUUCIATH U PACTSHYTOrO BOJIOKHA, a KOA((UIMEHT .

nt

Ir71e 3HadeHHEC
OTIpeNIeTATh IO opMyIie

§=1-NA*(7’EA) (55)

5.29. PacueTHbie 3HaUYCHMSI TTPOIOTHHOM CHiIbl N M m3rnbaromero MoMmeHTa M B 2JIeMEHTe
clelyeT NPUHUMATh JUIsl OJHOIO M TOrO € COYETAaHMsS HArpy30K M3 pacuera CHCTEMBI IO
HeIepOPMHUPOBAHHON CXeMe B MPEANONI0KEHUH YIPYTHX AepopMaliuii cTaim.

IIpu 3TOM 3HaUeHUs M ciielyeT NpUHUMATh PaBHBIMH:

JUIS. KOJIOHH MOCTOSIHHOTO CEYEHMSI PAMHBIX CHCTEM - HauOOJIbIlIEMy MOMEHTY B Ipeneiax
JUIMHBI KOJIOHH;

JUIS CTYNEHYaThIX KOJIOHH - HauOOJbIIEMy MOMEHTY Ha JAJMHE Yy4yacTKa MOCTOSHHOTO
CCUEHHS;

JUIS. KOJIOHH C OJTHUM 3allleMJIEHHBIM, a IPYTUM CBOOOJHBIM KOHIIOM - MOMEHTY B 3aJI€JIKE,
HO HE MEHEE MOMEHTA B CEUEHUH, OTCTOSLIEM Ha TPETh JJIMHBI KOJIOHHBI OT 3aJ€JIKH;

JUISL CYKATBIX BEPXHUX MOSICOB ()€PM U CTPYKTYPHBIX ILTUT, BOCIPUHUMAIOIINX BHEY3JI0BYIO
HArpy3Ky, - HaumOOJbIIeMy MOMEHTY B TMpeleiax CpeAHel TpeTH [UIMHBI MaHenu Tosca,
oIpesieNIIeMOMY U3 pacueTa Mosica Kak ynpyroi Hepa3pe3Hoi 0aiku;



JJIs1 COKATBhIX CTep)KHeﬁ C MApHUPHO-OIICPTBIMHU KOHIIAMH U CCUCHUAMU, UMCIOIIIMMU OOHY
O0Ch CHUMMETPHH, COBMAJAONIYI0 C IUIOCKOCTBIO H3rHba, - MOMEHTY, OIPEACIIEMOMY IO
dopmynam Tabdm. 9.

Tabnuma 9
OTHOCUTEJIb— PacueTHHEe BHaueHMs M OpuM YyCJIOBHOM TUOKOCTM CTEPXHS
HEII DKCLEeH-—
TPpUCUTET,
COOTBETCT— aaMmbmga < 4 gaMbma >= 4
BymWNMM M
max
m <= 3 gambna
M=M =M - ————— (M - M) M =M
2 max 4 max 1 1
m - 3 m - 3
3 < m <= 20 M=M + —-——-- x (M - M) M=M + —-——-- x (M - M)
2 17 max 2 1 17 max 1

OBbo3HauUeHMs, NPUHATHEe B Tabmuie 9:
M - HamboJsbumy M3TMbanuyi MOMEHT B Ipenejiax OJIMHE CTEPXHS;

M - HaubonbmmM¥ wm3TMOA0UMM MOMEHT B IIpeIejlaxXx CpelHey TpeTu
1
OJIMHEL CTEepXHs, HO He MeHee (0, 5M ;
max
m — OTHOCMUTEJIbHHIM SKCLEHTPUCUTET, OIpelesiSieMBl 10 QopmyJie

m =M A/ (NW ).
max c

[IlpyMmeuaHme. Bo BCex ciydyasax clienyeT npuHmMars M >= 0, 5M
max

I[J'I?[ CXKaThbIX CTGp)KHGﬁ C MIApHUPHO-OMNECPTHIMA KOHIAMU U CCUCHUAMU, UMCIOIIUMHA OBC

m.,
OCH CUMMETPHUHM, PACYETHBIE 3HAYECHHS DKCLIEHTPUCUTETOB ¢ CJIEMYET ONPEAEIATH 110 Taou. 76.

5.30. Pacuer Ha YCTOI>’I‘II/IBOCTB BHCICHTPCHHO-CXKATBIX DJICMCHTOB IOCTOSIHHOI'O CCYCHUA
N3 IINIOCKOCTHU I[GﬁCTBH)I MOMCHTa IIpHU I/IBFI/I6C nX B IINIOCKOCTHU HaI/I6OJ'II)HIeI71 KECTKOCTHU
(/,>7,)

! . COBMNAJAIOIICH C MIOCKOCThIO CUMMCTPUH, CIICAYCT BBIIIOJIHATD 110 q)opMyne

N
c¢ﬁ4

<SRy,
, (56)

rze ¢ - K03 (GUIMEHT, BBIYUCISIEMbIH coracHo TpeboBaHusaM 11. 5.31;

?, o
” - KO3 UIHMEHT, BEIYUCIIIEMBIH COTJIACHO TPEOOBAHUSAM II. 5.3 HACTOSIINUX HOPM.

5.31. Koaddunuent ¢ B popmyiie (56) ciemxyer onpeaeisaTh:

m_<5
MPY 3HAYEHUSIX OTHOCHUTEIBHOIO DKCIEHTPUCUTETA o popmyse



B

I+am,

, (57)

B

rae ¢ u " - kodppUIUEHTHI, IPUHUMAaEMBIE 10 Tab. 10;

m_>10
MPY 3HAYEHUSIX OTHOCHUTEIBHOIO DKCIEHTPUCHATETA o popmye

1

c=—
1+m. @ /
xqoy q’b ’(58)

rre ¥ - ko3 GUIIMEHT, onpenesieMblid coriacHo TpeboBanusaM 1. 5.15 u [pun. 7* kax

JUTst OTIKK ¢ IBYMSI M 00JIe€ 3aKPETUICHUSMU CKATOTO MOsCA; IJIs 3aMKHYTBIX CEYCHHUI P — 1,0;

S5<m, <10
MIPU 3HAYEHUSX OTHOCUTEIHLHOTO IKCIEHTPUCUTETA ¥ no hopmyie

c=c5(2—0,2mx)+c10(0,2mx—1) (59)

Cs

rae ° ompeaessiercs no popmysie (57) npu "™o=5a _no dopmye (58) npu " =10.

Taobmuma 10

[Ipu ompeneneHUH OTHOCUTENBHOIO AKCUEHTPUCHUTETA " 3a pacyeTHbIi MOMEHT M,
cleayeT NPUHUMATh:

Ul  CTEp>KHEH C UIApHUPHO-OMEPTHIMU KOHIIAMH, 3aKpEIJICHHBIMH OT CMEILEHUs
NEePHEHANKYJISIPHO TUIOCKOCTH JIEUCTBHSI MOMEHTA, - MaKCUMaJIbHBIH MOMEHT B Mpejernax
CpellHel TpeTH IIUHBI (HO HE MEHEE MOJIOBUHBI HAauOOJIBIIIETO MO JITTMHE CTEPKHS MOMEHTA);

JUTSL CTEPKHEH C OJTHUM 3alleMIICHHBIM, a JPYTHMM CBOOOTHBIM KOHIIOM - MOMEHT B 3a/I€TIKe
(HO HEe MEHEee MOMEHTA B CEYEHHUHU, OTCTOSIIIIEM Ha TPETh AJTUHBI CTEPXKHS OT 3aJICJIKH).

A, >4 =314 JE/R,
[Tpu rubkoctu KO3 QHUIMEHT ¢ HE TOJHKEH MPEBBIIIATh:

IUTSL CTEP)KHEH 3aMKHYTOTO CEYCHUS - €IMHUIIBI;
JUIsL CTEp’)KHEW JBYTaBPOBOI'O CEYEHMS C JBYMs OCSIMH CHUMMETPUU - 3HA4YCHUH,
ompenensieMbIX 1Mo Gopmyie

2
e =2/|1+5+ (1—5)2+E(M"j
1\ Nh

. (60)

rIe

S=apiu . P=(1.+J,)/(40*)

5 2

— Jt 2
e 2+0,156A—hz/1y J,=0,433Y ¢

b b

bt
31€Ch """ ' - COOTBETCTBEHHO I_HI/IpI/IHa U TOJIIINHA JHUCTOB, 06pa3y10nmx CCUCHUC,



h - paccTosiHMEe MEXKITy OCSIMH TTOSICOB;

IUISL IByTaBPOBBIX M TaBPOBBIX CEUCHHUH C OAHOW OCBIO CUMMETPUH KOI(PPHUIMCHTH C HE
JIOJKHBI TIPEBBIIIATH 3HAYSHHMH, orpeaensieMbix 1o Gopmye (173) [pwui. 6.

5.32. BHeIEHTpEHHO-CXKAThle DIEMEHTHI, H3rM0aeMble B IUIOCKOCTH HAMMEHBILEH

J,<J, e #0 A A,
xectkoctu (7 Y w7 ), mpu ~* > ¥ ciemyeT pacCuMThIBaTh 1o (opmyre (51), a Taxke

IPOBEPATh HAa YCTOMUMBOCTH W3 IUIOCKOCTH JEHCTBUS MOMEHTa KaK LIEHTPabHO-CXKaThle
CTEp>KHHU 10 opMmyJe

N
_A < Ry]/L
& ,(61)
rae Px . KOX(PUITUEHT, MPUHIUMAEMBIH COTJIACHO TPEOOBAHUAM TI. 5.3 HACTOAILIUX HOPM.

[Ipn A=, MPOBEPKa yCTOMYMBOCTHU M3 TUIOCKOCTH JIEHCTBUS MOMEHTA HE TpedyeTcsl.

5.33. B CKBO3HBIX BHEIIEHTPEHHO-CXKAThIX CTEPXKHSAX C pEUIETKaMH, PaclOiIOXKEHHBIMU B
IUIOCKOCTSIX, MapajjieNbHbIX MJIOCKOCTH M3ruba, KpoMe pacyera Ha yCTOHUMBOCTH CTEp)KHS B
1esioM 1o gopmyiie (51) TOKHBI OBITH IPOBEPEHBI OTACIEHBIC BETBH KaK IIEHTPATbHO-CIKATHIC
crepxkau o popmyie (7).

IIpoonpHyI0 CHIy B KaKIOW BETBU CIEAYET ONPEIENATH C y4ETOM JOINOJIHUTEIBHOIO
YCHUJIUSI OT MOMEHTA. 3Ha4€HHE ITOT0 YCUIINS MIPU U3rH0e B IIIOCKOCTH, MEPIEHIUKYJIISIPHON OCH

N,=M/b .
y-y (Tabiu. 7), DOIHKHO OBITH OTpeesieHo 1Mo (Gopmyram: - ISl CeYeHU TUTIOB | u

N, ,=M/2b
3; - JUIS CeYeHHWs TWMAa 2; I CEUeHUs TUMA 3 MPU HU3TUOE B IUIOCKOCTH,

N, =1,16M /b
a (3aech b - paccTosiHUE MEXKTY

NEPICHIUKYISIPHON OCH X-X, YCHIIE OT MOMEHTa
OCSIMHM BETBEH).

OTtnenbHbIE BETBH BHELIEHTPEHHO-CHKATHIX CKBO3HBIX CTEpP)KHEW C IUTAHKaMH CIeAyeT
MPOBEPSTh HAa YCTOMYMBOCTh KAaK BHEIEHTPEHHO-CXKAThIE 3JIEMEHTHI C YY€TOM YCWIHH OT
MOMEHTa ¥ MECTHOTO M3rrba BeTBEH OT ()aKTHUECKOW MM YCIIOBHOM TOIMEPEYHON CHUIIBI (KaK B
nosicax 6e3packocHoil Gepmbl), a Takke 1. 5.36 HACTOSIIIUX HOPM.

5.34. Pacyer Ha yCTOMYMBOCTD CIUIOIIHOCTEHYATHIX CTEPIKHEH, MOJBEPKEHHBIX CHKATUIO U
u3rudy B JIByX TJIABHBIX IUIOCKOCTSIX, NMPHU COBIAJCHUH IJIOCKOCTH HAUOOIBINEH KECTKOCTH

J.>J)
" 77 C ITOCKOCTBIO CHMMETPHH CJIEIyET BBIIOIHATH 110 popmyIie

L S Ry}/c

A
Pes L(62)

rac

Py = P, (0, 6c + 0, 44/;)

Py .
31ech  “ ciemyeT onpeAeNnaTh coriacHo TpeboBaHUAM 1. 5.27* ¢ 3aMeHoM B popMmysiax m

A

m, A
u ' COOTBETCTBEHHO HA ~ W ', a C - corjlacHO TpeboBaHusM 1. 5.31.

m,  =nm,
[Ipy BBIYKMCIEHUM TPHBEICHHOTO OTHOCHTEIBHOIO OJKCIEHTpHUCHTETA 7~ i )

CTepXHEil JIByTABPOBOTO CEUEHMs C HEOAMHAKOBBIMH MOJNKaMH Koddduument 7 cmemyer
OTIpeeIsATh KaK JUIsl ceueHus Tuma 8§ mo 1abi. 73.



efv<mx

m
Ecmun - , TO Kpome pacueta mno dopmyne (62) crneayeT TPOU3BECTH

e,
JIOTIOJTHUTEBHYI0 TIPOBEpKyY 1o Gopmynam (51) u (56), npunumas ~ = 0.
3Ha4YeHHs] OTHOCUTEINIBHBIX KCLIEHTPUCUTETOB CIIELYET ONPENEIATh 0 GOpMyIaMm:

A A
m. =e — m_ = e —
X X VVCX y W
u , (63)
w, w, .
rac | - MOMCHTBI COIPOTUBJICHHUA CCUYCHHUU JIA HauboJliee CKaToro BOJIOKHA
OTHOCHUTEJIBHO OCE COOTBETCTBEHHO X-X U y-y.
A >

Ecmu * 7, To kpome pacuera mo gopmysie (62) cieayer Nporu3BeCTH JONOTHUTEIbHYIO

npoBepky 1o Gopmye (51), npuarMas “ =0,

. >J,)

B ClIydac HECOBHAACHUSA IIJIOCKOCTHU HauOOJIBIICH JKECTKOCTHU C INIIOCKOCTBIO

CUMMETPHUHU PACUETHOE 3HAUCHUE g ClIelyeT yBEIUUUTh Ha 25%.

5.35. Pacuer Ha yCTOWYMBOCTb CKBO3HBIX CTEP)KHEH M3 JIBYX CILJIOIIHOCTEHYATHIX BETBEW,
CUMMETPUYHBIX OTHOCHTEIBHO OCH Y-y (puc. 6), ¢ pemerkaMu B JBYX MNapajuleIbHbBIX
IUTOCKOCTSIX, TIOJIBEPIKEHHBIX CHKAaTHI0 W M3TUOYy B O0EHMX TJIABHBIX IUIOCKOCTSIX, CIIEIyeT
BBINOJIHATH!

IUIL CTEpXKHsSI B LEJIOM - B IUIOCKOCTH, HApajUIeIbHOW IIOCKOCTSM PEIIETOK, COITIACHO

e,
TpeboBanusaM 1. 5.27*, nmpuaumas ~ = 0;
JUIS OTAETBHBIX BETBEH - KaK BHEIICHTPEHHO-CXKATHIX 3JIeMeHTOB 10 Gopmynam (51) u (56),
P 3TOM MPOAOJNBHYIO CHIYy B KaXKIOW BETBH CJIEIYET OMPEACTSITh C Y4eTOM YCHIIHUS OT

M M,
MoMeHTa ~ * (cM. II. 5.33), a MOMEHT ” pacIpeneisaTb MeXy BETBIMHU IPONOPLIUOHAIBLHO UX

YKECTKOCTSIM (€CITM MOMEHT M, JIEWCTBYET B TJIOCKOCTU OJAHOM M3 BETBEH, TO CIIEIYET CUUTATH
€ro MOJTHOCTHIO MepPeIaloIINMCS Ha 3Ty BETBb). [ MOKOCTH OTJIEbHOM BETBU CIIEYET ONPEAesiTh
npu pacuere 1o ¢popmyde (51) cormacHo TpeboBaHus 1. 6.13 HACTOSAIIMX HOPM, NPH pacdeTe Mo
dopmyie (56) - MO MaKCUMaTbHOMY PACCTOSIHUIO MEXKIY y3TaMH PEIIETKH.

X
&

'f“ TSP
.VL' : )‘[y

: .
_;F.c_é_-—-

Puc. 6. CkBO3HOE ceueHne CTEpKHS U3 ABYX
CIUIONIHOCTEHYATHIX BETBEH

5.36. Pacuer cCOeMHUTENBHBIX IJIAHOK HIIM PEIIETOK CKBO3HBIX BHEIEHTPEHHO-CIKATBIX
CTEpXKHEH CIleyeT BBIMONHITH cOrjiacHO TpeOoBaHusAM 1. 5.9 m 5.10 HacToSmUX HOpPM Ha
MOTIEPEYHYIO CHITy, PaBHYIO OOJNbIIEMY W3 JABYX 3HAUCHUM: (PaKTUUYECKYIO MOIMEepeuHyro cuiy Q

Qe

WIM YCIIOBHYIO IIONEPEYHYIO CHILY , BBIUHCIIIEMYIO COIJIacHO TpeOoBaHUsAM 1. 5.8%*

HAaCTOAIIHUX HOPM.



B cnyuae, korna dakrtudeckas monepedHasi cuia OoJIbIle YCIOBHOM, COSUHATh TUIAHKAaMHU
BETBU CKBO3HBIX BHEIIEHTPEHHO-C)KATBIX 3JIEMEHTOB, KaK MPaBUIIO, HE CIIEYeET.

OITOPHBIE YACTHU

5.37. HenonmswkHble UIAPHUPHBIC OMOPHI €  IIGHTPUPYIOUIMMU  TPOKIAKAMHU,
TaHTCHIIMAJBHBIC,  TIPH BEChMa OOJIBIINX PEAKIMIX - OATAHCUPHBIE OTIOPHI CICAYET IPUMEHSTh
pU HEOOXOIUMOCTH CTPOTO PABHOMEPHOTO pacIpe/IeIICHUs JaBICHHS O] OTTOPOH.

[Tnockwe WM KAaTKOBBIE TOJBIDKHBIC OIMOPHI CIEAYeT MPUMEHITh B CIIydasX, KOrja
HIDKEJIEKAIAsh KOHCTPYKIHUS JIOJDKHA OBITh pasrpy’keHa OT TOPU3OHTAJbHBIX YCHIIHIA,
BO3HUKAOIIUX IPU HETIOJBUKHOM OTIMPAHUU OaTTKU WK (DEPMBI.

KoadduumeHT TpeHUs B IUIOCKHX MOJBUXKHBIX OMoOpax NpUHHMaeTcs paBHbiM 0,3, B
KaTKOBBIX - 0,03.

5.38. Pacyer Ha cMsATHME B HNWIMHIPUYECKHX MapHUpax (uamndax) OaJlaHCHPHBIX OIOP
CJIeTyeT BBITIONHATE (TPU IEHTPATHHOM yTJIE KacaHWS MOBEPXHOCTEH, paBHOM WU OOJbIIEM

712y no popmye

rae F - naBnenue (cuia) Ha omnopy;
r v | - COOTBETCTBEHHO PaJMyC | JUIMHA [IAPHUPA;

¥ PACUCTHOC COMMPOTUBJICHUC MCCTHOMY CMATHUIO MTPHU IIJIOTHOM KaCaHUH, IPUHUMACMOC
corjlacHO TpeOoBaHUAM II. 3.1* HaCTOSIIUX HOPM.
5.39. Pacuer Ha AUaMeTpabHOE CXKATHE KATKOB JIOJDKEH MPOU3BOAUTHCS MO PopMyIie

F
— = Rcdﬂ/c

! . (65)

TI€ N - YHUCIIO KaTKOB;
d u | - COOTBETCTBEHHO MaMETp M JIJTMHA KaTKa;

cd _

pacdeTHOEe CONPOTHBIICHHE IHAMECTPAIBHOMY CXKATHIO KAaTKOB TIPU CBOOOIHOM
KacaHUU, MPUHUMAEMOE COTJIACHO TPeOOBaHUSM II. 3.1* HACTOALIUX HOPM.

6. PACYETHBIE JUIMHBI Y ITPEJEJIbHBIE T'MBKOCTH
OJIEMEHTOB CTAJIbBHBIX KOHCTPYKIIUN

PACYETHBIE JUUIMHBI JIEMEHTOB IJIOCKUX ®EPM U CBSI3EM

! N
6.1. PacuetHple JuMHBI ¢ 3JIEMEHTOB IUIOCKHX ()EPM M CBs3eH, 3a HMCKIKOYEHHEM

AJIEMEHTOB MEPEKPECTHON pelIeTKu (hepM, ClielyeT MpUHUMATh Mo Tadu. 11.

Tabmauua 11

HanpaBJiieHre HOpPOOOJIBHOTO M3Tuba PacueTHas mjuHa 1
ef

II0sICOB OIIOPHEIX IPOYMX
PAaCKOCOB [BJIEMEHTOB
M OIIOPHBIX peue Tk




CTOEeK

1. B nutockocTy GepMHl:

a) nna d¢epM, KpoMe YyKa3aHHBIX B 1 1 0,81
nmos. 1, ©
©) nns bepM M3 OOMHOUHBEIX YI'OJIKOB 1 1 0,91

1 depM C INpPUKPEIJIeHUEM BJIEMEH—
TOB pemeTKM K I104dCaM BHpMTHK
2. B HanpaBJIeHUM, I[IEepPIEeHIUKYJISIPHOM
IIJIOCKOCTHY GepMH (M3 MIJIOCKOCTHU

bepwmer) :

a) nnsa dbepM, KpoMe YyKaszaHHEIX B 1 1 1
nos. 2, © 1 1 1

©) mnns dbepM C nodgcamMmM M3 BAMKHY— 1 1 0,91
TEIX OPpOoduiey C NpUKPEeNJIeHMEM 1 1 1
BJIEMEHTOB pPeEeTKM K IIosgcaM
BIIPUTEIK

O6o3HaueHUsa, OpPUHATHE B Tabn. 11 (puc. 7):
1 - reomMmerpuueckas IJiMHA DJIEMEHTa (PacCTOosHME MexOy LeHTpaMu
Y3JI0OB) B IIJIOCKOCTHU QEpMEH;
1 - pacCcTodAaHME MeXxnoy y3JiaMu, 3aKpeIJIeHHBEIMM OT CMelleH A us3
1
JockocTu GepMel (roscamm depm, CHIeluMaJIbHEIMM CBA38MM, XKEeCTKUMU

IJIMTaMM [TOKPHETUM, IPUKPEIJIEHHEMY K [IOSCY CBAPHBIMM WBaMU  MJIU
doyliTaMmu, M T.II) .

Puc. 7. Cxemsl penieTok Gpepm Jist onpeaeaeHus
pacueTHBIX JJIUH 3JIEMEHTOB

a - TpEYTroJbHAas CO CTOWKaMU; O - pacKOCHas;
B - TPEYTOJIbHAS CO IIMPEHTEIIeM; T - TIOJTyPacKOCHAas TPEyToJIbHAS;
Il - IepeKpecTHast

/
6.2. Pacuetnyto mny ¢

AG AG Aﬁ AG
u ' > ), U3 TiIocKocTH depmbl (puc. 7, B, T; puc. 8) clenyeT BBIYUCIATH IO

9JICMCHTA, IO JJIMHE KOTOPOIo HCﬁCTByKﬂTCXﬂﬂMaKHHHG CHJIbI

bopmye



L, =1, 0,75+0,252
N

1

. (66)

2) ) ,

Puc. 8. Cxembl i1 onpesiesieHus: paCuYeTHON JAJIMHBI
nosica hepMbI U3 MIIOCKOCTH

a - cxema (pepmbr; 0 - cxema cBsi3elt Mexay Gpepmamu (BHI CBEPXY)

Pacuer Ha ycTOWYHMBOCTB B 9TOM CiIy4ae CJCAyeT BHIMOIHITh Ha CHITY ' .

l, .
6.3*. PacueTHble JIHMHBI ¢ DJIEMEHTOB ITEPEKPECTHON PEIIETKH, CKPEIUIEHHBIX MEXKILY
cobotii (puc. 7, 1), ciuenyeT NpUHAMATh:

B IUIOCKOCTH (DepMBbl - paBHBIMH PACCTOSHUIO OT IIEHTpa y3da (epMbl OO TOYKH HX

)
nepeceuenns (¢ =1);
3 IIOCKOCTH (DEPMBL: I CHKATBIX JIEMEHTOB - 10 Ta01. 12; IS paCTAHYTHIX 3JIEMEHTOB -

l l
PaBHBIMH MOJTHOM T€OMETPHUECKOM JuTMHE dnemenTa (¢ = ).

Tabmmma 12
KoncTpykuua ys3ja nepecedeHud PacueTtHas pmmHa 1 M3 IIJIOCKOCTHU
DJIEMEHTOR pelleTKU ef
bepMBl NpM nDommepXMBalUIEM BJIEMEHTE
pacTaHyTOM [HepaboTamumeM| CXaToM
Oba »JIeMEHTa HEe IMIPEepPHBaKnTCs 1 0,71 1
[IonnepXxMBamoMM BJIEMEHT IIPEepHBa— 1 1
eTcsa U IepekpoBaeTcsa GacoHKOM:
paccMaTpUBAEMHM DBJIEMEHT He 0,71 1 1,41
IpepeBaeTCcs 1 1 1
paccMaTpMBaEMB BJIEMEHT 0,71 - -
IIpepLHBaeTCsa M IIepeKpHBaeTcs 1
bacoHkoOM

ObosHaueHus, NPUHATHE B Tabiuue 12 (puc. 7, n):
1 - paccTosgHMEe OT LeHTpa y3Ja GepMbel IO IepeceueHMus BDJIEMEHTOB;
1 - moJyiHas TeoMeTpMuecKas IJIMHA DJIEMEHTA.

1

6.4. Paguychl HHEPIUH 1 CEUCHUI 2JIEMEHTOB W3 OJJMHOYHBIX YTOJIKOB CIICTyEeT MPUHUMATD:



NpU pacueTHOM umHe snemeHTta, paBHoW | wmm 0,91 (rme | - paccrosiHme Mexmy

~ 4 (l = imin)
6JII/I)KaI/IHlI/IMI/I y3HaMI/I) - MUHUMAJIbHbIN 5
B OCTaJbHBIX CIIy4asgX - OTHOCHUTEIIBHO OCH YTrOjKa, TMEePIeHAUKYIIPHON WU
. i=1i i=1
napajijiCJIbHOU IIJIOCKOCTH @eprI ( x 501041 7 B 3aBUCHUMOCTU OT HaIIPpaBJIICHUA

IPOJIOJIBHOTO U3rHoa).

PACYETHBIE JIUIMHBI 9JIEMEHTOB .
IMPOCTPAHCTBEHHBIX PEHIETUATBIX KOHCTPYKIINN

[ .
6.5*. PacueTHble JUIMHBI ¢ ¥ PajdyChl HHEPIMH CEYEHHMIl i CHKATHIX U HEHArPY’KEHHBIX

OJIEMCHTOB M3 OJWHOYHBIX YI'OJIKOB IIPU ONPCACICHUN THOKOCTH CJICOYyCT MPUHUMATE I10 Ta0JI.
13%*,

Tabnuua 13*

SJIeMEeHTE 1 i
ef
[losaca:
no puc. 9%, a, 6, B 1 i
m min
no puc. 9%, o, o, e 1,141 i wm i
m X \
Packoch:
no puc. 9%, 6, B, T Mo 1 i
d d min
no puc. 9%, a, o Mo 1 i
d dc min
no puc. 9%, e 1 i
d min
Pacnopkm:
no puc. 9%, 6 0,81 i
c min
no puc. 9%, B 0,651 i
c min

ObosHaueHMsa, NPMHATEHE B Tabmnuue 13* (puc. 9%*):
1 - YCJIOBHas IOJIMHa packoca, IpuHMMaeMmas o Tabiauue 14%*;
dc
MO - KO30OMUMEeHT pacyeTHOM OJIMHEL packoca, IPUHVMAEMEBI I10
d
Tabs. 15%*.

[IpuMeyaHU . 1. PackocChr o puc. 9%*, a, on, e B ToukKax
IepecedeHmsa IOOJDKHBI OBEITh CKPEIJIEHH MeXOy COOOM.
2. IOna packocoB 10 puc. 9%, e HeoOxoIMMa OOTOJIHUTEJIbHA S

IpOBEPKAa MX M3 IJOCKOCTM TI'PaHM C ydeToM pacueTa Ho nehopMMPOBAHHOM
cxeMe.
3. BHaueHMe 1 IOJIS  PacIlOpoOK 1o puc. 9%, B OaHoO  mOJis
ef
PAaBHOIIOJIOYUHEIX YT'OJIKOB .
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Puc. 9*. CxeMbl IPOCTPAHCTBEHHBIX PEIIETYATHIX KOHCTPYKIHUI

a, 6, B - C COBMCIICHHBIMHU B CMCIKHBIX I'PAHAX Y3JIaMH;
T, O, € - C HCCOBMCUICHHBIMU B CMCIKHBIX I'PAHAX y3JIaMU

Tabmuua 14*

KoHCTpyKLUMSA y3ja [NepecedeHus
BJIEMEHTOB pPEUeTKU

YcyoBHaa IJMHa packoca 1
dc
IpM NOOIEPXMBAWLIEM BJIEMeHTe

PaCTAHYTOM HepaboTamimeM |CxaToM
Oba »JjeMeHTa He IIpephBaknTCHa 1 1,31 0,8L
[IoomepXMBaKoLUMA 3JIEMEHT d d d
IIPEPHBAETCS M IIEepPEeKpHBaeTCsd
bacoHKkOM; paccMaTpUBaeMbIN
BJIEMEHT He IIpepHBaeTCH:
B KOHCTPYKUMSAX IO puc. 9%, a 1,31d 1,01 L
B KOHCTPYKUMAX IO puc. 9%, n: d d
npu 1 < n <= 3 (1,75 0,15n)1 | (1,9 0,1n)1 L
d d d
npu n > 3 1,31 1,01 L
d d d
Y3eJl nepecedeHuUsa SJIEMEHTOB 1 1 1
3aKpernJjieH OT CMelleHUS U3 d d d
IIJIOCKOCTM I'paHM (mDuadparmon u
T.IO.) .
OBbo3HauUeHMUs, NPUHATHEe B Tabmiuie 14*:
L - mamMHa packoca no pmuc. 9%, a, ono;
d
J 1
m,min d
n = -—-—=-—=>">""- ’
J 1



roe J u J - HaMMEHbIIME MOMEHTHE MHEepLUM CeUYeHUd
m, min d, min
COOTBETCTBEHHO IIOSCa M packKoca.

1
[I[pUKpEeNJIeHrE DJIEMEeHTa n 3HaueHMe MO IOPUM —-—-—-—, PABHOM
K Toscam d i
min
oo 60 ce. 60 mo 160 |ce. 160
CBapHEIMM WBaMM, OOJITaMu i
(He MeHee @IBYX), Pacro- min
JIOXEHHEIMM BIOJIb BJIEMEeHTa, oo 2 1,14 10,54 + 36 —-——- 0,765
6e3 dacoHOK 1
i
min
Ce. 6 1,04 |0,56 + 28,8 ————| 0,74
1
i
min
OmHmMm ©ojsTom 6e3 dpacoHku |HezaBucu-|1,12 |0,64 + 28,8 --—-—-| 0,82
MO OT n 1
Obo3BHauUeHMsa, NPMHATEE B Tadbiauie 15%*:
n - cm. Tabjg. 14%*;
1 - @minuHa, npuHuMaeMas: 1 - no puc. 9%, 6, B, 1; 1 -
d dc
no Tabjg. 14* (mma »JeMeHTOB - 1o puc. 9%, B, o).
[lpuMeuanmsa. 1. BHaAUeHMS MO [IPM 3HAYEeHUsAX N OT 2 IJo 6 cjenmyer

d
ONpenesiATh JIMHEMHOM MHTEePNOJIAUMel.
2. llpy NOpHMKPeIJIeHMM OXOHOI'O KOHLla packoca k Hnoscy (acoHOK

cCBapko¥ uium OoJTaMu, a BTOPOTO KOHLA — 4Yepe3 QacoHKy KOQOMUMEHT
pPacueTHOM IJIMHE packoca clenyeT OpuHMMaTb paBHeM 0,5(1 + Mmoo ); nopu
d
NIPUKPENJIeHuM O00O0MX KOHLIOB packoca uepe3s dacoHkum - mio = 1,0.
d

3. KoHUH packocoB IO puc. 9%, B cljemyeT KpenuTh, KaK IpaBUIO,
Be3 GpacoHOK. B 3TOM cCiydae INpM MX [NPUKPEIJIEHUM K PacHoOpKe UM MNOACY
CBapHBMM IBaMM MM OoJjiTaMu (He MeHee IBYX), PaCIOJIOKEeHHBIMM BIOJIb
packoca, 3HadeHMe KO3QPuUMeHTa MO CcJelyeT NPMHMMATh IO CTPOKEe IIpHU

d
3HaueHuM n "o 2". B ciydae NPUKPEIJIEHMS MX KOHIOB OIOHMM OOJITOM
3HaAUeHMe konbdbMLIMEeHTa MO crenyeT IPMHUMATH no crpoke "OODHUM
d
Bonrom 6Ges dacorHku", IpM BBUMCJIEHMM 3HadeHusa 1 nmo Tabmg. 13*
ef
BMeCcTO M cJenyetT npmHmMars 0,5(1 + Mo ).
d d

l
PacuerHble mauHBI ¢

YTOJIKOB MPH OIPEICIICHIH THOKOCTH CJICyeT MPUHUMATD:
IIJIA TIOSICOB - O Tabm. 13%;

Tabmuia 15*

U paguychl MHEPIHUH 1 PACTAHYTHIX AJIEMEHTOB M3 OJMHOYHBIX



l
JUTS1 IEPEKPECTHBIX PACKOCOB 1O puc. 9%, a, 11, €: B MJIOCKOCTH TPaHH - PAaBHBIMU JUTHHE ¢

o . L
; M3 TUIOCKOCTH TPAHU - MOJHOM reOMETpUYECKON JUIMHE packoca ¢

lmin

U paauycy MHEpLUUU

-~ l
pPaBHOM pacCTOSIHUIO MEXIY Y3JlaMH MPHUKPEIUIEHUS K MosicaM, M pPaguyCy HWHEepLIuH *
OTHOCHUTEJIBHO OCH, ITApaJIJIEIbHON INIOCKOCTH I'PaHy;

[
d

min

i
JUTSL PACKOCOB TI0 puUC. 9%, 0, B, T - PaBHBIMU JUTUHE ¢ ¥ paglyCy HHEPIIUU

L, .
PacueTHble qMHBI ¢ W pajdyC WHEPLUMHU i DJIEMEHTOB U3 TPYO MIIM TAPHBIX YTOJIKOB

cilefyeT NPUHMMATh COINIACHO TpeOOBaHMAM Mojpas3ziena "PacueTHble UIMHBI 3JIEMEHTOB
TUTOCKUX (epM U CBsI3e".

L, .
6.6. PacueTHble JUIMHBI ¢ W PaaMyChl MHEPLMHU CEYEHUH 1 TPU ONpPENENEHUH THOKOCTH

3JIEMEHTOB TUIOCKUX TpaBepc (Hampumep, 1o puc. 21) cienyer npuHUMaTth mo tads. 16.

Tab6muma 16
KoHCTpYyKLUMS TpaBepCH PacueTHas mjuHa 1 n painyc
ef
MHepLUUM CedeHMs 1
IIOsICOB pele Tk
1 i 1 i
ef ef
C noscamMm " PpeleTKoy u3 1 i 1,1 i
OOVMHOUHEIX yT'OJIKOB (puc. 21, a) m min d c min
1 i - -
ml X
C nmoscaMmM M3 ULBEJIJIEPOB U 1 i 1,1 i
peleTKOM M3 OOMHOYHBIX YI'OJIKOB m y d C min
(puc. 21, ©6)
1,121 i - -
ml X
ObosHaueHMe, MHPUHATOEe B Tabi. 16:
i - pamuyc MHepuMM CedYeHMUs OTHOCUTEJIbBHO OCM, IllapajijylelIbHOM

X
IIJIOCKOCTM PEHEeTKM TPaBepCH.

PACYETHBIE JUUIMHBI 3JIEMEHTOB CTPYKTYPHBIX KOHCTPYKIUI

!l .
6.7. PacueTHble JIMHBI ¢ DIEMEHTOB CTPYKTYPHBIX KOHCTPYKIHMI CJIEMLYET IIPUHUMATH 110
Tabsn. 17.
Tabmuma 17
DJIeEMEHTH CTPYKTYPHHX KOHCTPYKLMMA PacueTHasa IJMHA
1
ef
1. KpoMe yKa3aHHHX B II03. 2 M 3 1
2. HepaspesHble (He IpepHBammMecs B y3Jjax) osca 0,851




Y OPUKPEIJISEeMEe B y3JlaxX CBAPKOM BIPUTHK K
MAPOBLEM MM LUMJIMHIPUUYECKUM Y3JIOBEIM BJIEMEeHTAaM
3. n= OIOMHOYHEIX YI'OJIKOB, HpI/IerH.HHeMbIX B y3Jiax
OIHOM IIOJIKOM :
a) CBapHBEMM WBaMM MM OoJjTamMM (He MeHee IBYyX),
PAaCIOJIOXEHHEMM BIOJIE B3JieMeHTa, npu 1/i
min

oo 90 1
ce. 90 mo 120 0,91
" 120 " 150 (ToJsbKO IOJId DBJIEMEHTOB 0,751
peumeTKM)
ce. 150 mo 200 (TONBKO IJIS DJIEMEHTOB 0,71
pelmeTKI)

6) omumuMm GoyToM npu 1/i

min

mo 90 1
ce. 90 mo 120 0,951
" 120 " 150 (ToJBKO IOJId DJIEMEHTOB 0,851
pelmeTKI)
cB. 150 go 200 (TOJNBKO mOJIg SJIEMEHTOB 0,81
peumeTKM)

ObosHaueHMe, HNpPUHATOEe B Tabiyj. 17:
1 - reomMeTprueckas IJIMHaA BJIEMEHTA (pacCTOSHME Mexny Yy3JiaMu
CTPYKTYPHOM KOHCTPYKLUUM) .

Pagnycsl nHEpUMU CEYEHUH 1 AIIEMEHTOB CTPYKTYPHBIX KOHCTPYKLHMH NPH OINpeNeTIeHUuN
rMOKOCTH ClIeyeT NIPUHUMATh:
UL COKATO-M3TM0AEMbIX 3JEMEHTOB OTHOCHUTEIIBHO OCH, TEPIEeHAMKYJSIPHOW MU

i=1i
});

(l = lmin)

o i=i
napajuieJIbHOM MIIOCKOCTH u3ruba (- * Wi

B OCTAJIBHBIX CJIy4dasAaX - MUHUMAJIbHBIC

PACYETHBIE JIJIMHBI KOJIOHH (CTOEK)

/.
6.8. PacuetHple mMHBI ¢ KOJOHH (CTOEK) MOCTOSHHOTO CEYEHHS WM OTHAETBHBIX

YYaCTKOB CTYIICHYATBIX KOJIOHH CJIICAYCT ONPCACIIATH 110 (1)OpMy.]'Ie

1, =ul
ef H ,(67)

rae | - IrHa KOJOHHBI, OT/IEIBHOIO yUacTKa €€ WIIM BbICOTa 3Taxa;

# - ko> dULHMEHT paCcUeTHO! [ITHHBL.

6.9%. Koodduuumentsl pacueTHoil mmaHbI “ KONOHH H CTOEK MOCTOSHHOTO CEUCHHS
clelyeT MPUHUMATh B 3aBUCHMOCTH OT YCIIOBHI 3aKpeTyIeHUs] UX KOHIIOB M BUJIa HATPY3KHU.

JI1 HeKOTOPBIX CIydaeB 3aKpeIUICHNs M BHA Harpy3ku 3HaueHus ~' npuseneHs! B ITpui.
6, Tabi. 71, a.

6.10*. KoapdurmenTsl pacyeTHOH IIMHBI  KOJOHH IOCTOSHHOTO CEYEHHs B ILIOCKOCTH
pambl IIPH KECTKOM KPETIJICHHH PUTENICH K KOJIOHHAM CIIeAyeT OMpeesTh:

JUISE CBOOOJIHBIX paM IMPHU OJWHAKOBOM HArpy>KCHHWU BEPXHHX Y3JIOB MO (opMysiaM TaoOI.
17, a;

JUTs1 HECBOOOHBIX pam 1o (popmyiie



1+0,46(p+n)+0,18pn
0+0,93(p+n)+0,71pn

. (70, B)
Tabnuna 17, a
B ¢opmyne (70, B) p 1 n IpUHUMAIOTCS PaBHBIMU:
Jilc Jﬂ'lc
. I, I,
B OJTHOATAXKHOM pame: ; ;
B MHOTOATa)KHOW pame:
ossa BepxHero sTaxa p = 0,5(p + p ); n=n + n ;
1 2 1 2
" CpenHeTo " p=0,5(p +p);n=20,5(n +n);
1 2 1 2
" HIMXHET O " p=p +p;n=20,5n +n),
1 2 1 2
n n
rae P ; P ; ' 7 CIleAyeT ompeaelaTh 1o tadiu. 17, a.

Jl11a omHOATaXHBIX paMm B dopmyiie (69) u MHOrosTaxkHbIX B popmynax (70, a, 0, B) npu
[IAPHUPHOM KPETUICHHH HWKHHUX WM BEPXHUX PHUresel K KOJOHHAM NMpUHUMAaTCs p = 0 wiu n

=0 (J" =0 1581071 =0 ), IpU &KecTKOM KperieHuu p = 50 uinu n = 50 (J" =% wm Jo=e0 ).

[Ipu otnomenuu H/B > 6 (rne H - momHas BbICOTa MHOTO3Ta)KHOM pambl, B - mmpuHa
pambl) 10JDKHA OBITH MTPOBEpEHa 00I11ast yCTOHYMBOCTh paMbl B LIEJIOM KaK COCTaBHOTO CTEPIKHS,
3aIEMJICHHOTO B OCHOBaHUHU.

[Tpumeuanue. Pama cunraercst cBOOOAHOM (HECBOOOIHOI), €CITU Y3€J KPEIJICHUS PUTeist K
KOJIOHHE MMeeT (He MMeeT) cBOOOy NEepeMEIleHUs] B HalpaBICHUHU, NMEPNEHIUKYISIPHOM OCH
KOJIOHHBI B IIJIOCKOCTH PaMBl.

Kosddunuent pacuerHoit mmmHbl “ Hambonee HarpyXeHHOW KOJOHHBI B TUIOCKOCTH
OJTHOATKHOW CBOOOJHOW PaMbl 3/IaHUS NMPU HEPABHOMEPHOM HATPY)KCHHHM BEPXHHUX Y3JIOB H
HaJIMYUHU KCCTKOIro AHMCKa MOKPBITHA WKW IPOJOJIbHBIX CBsI3ell 110 BEPXY BCCX KOJIOHH CJIICAYCT
oTpenenaTh no popmyJe

=TSN TE)

, (TDH*

rae ¥ - KOA((UIIMEHT pacYeTHON JJIMHBI POBEPSIEMOMN KOJOHHBI, BHIYUCICHHBIN MO Ta0M.
17, a;
J

c

N, .
U ¢ - COOTBETCTBEHHO MOMEHT HHCPLUHN CCUCHUSA U YCUIIUC B Hanboee HarpyKCHHOU
KOJIOHHE pacCMaTpuBaeMOM pamsl;

N, J, .
Z ‘u Z ' COOTBETCTBEHHO CYMMa pAaCUETHBIX YCWIMM M MOMEHTOB WHEPLUHU
CEYEHUH BCEX KOJOHH PAacCMaTpUBacMON paMbl U YETHIPEX COCEAHMX paM (1O ABE € KaxAou

N, .
CTOPOHBI); BCE YCHIMsS ' cJelyeT HaXxOAMTh NMpH TOH ke KOMOMHAIMM Harpy3ok, KOoTopas
BBI3bIBACT YCHJIME B IPOBEPSAEMON KOJIOHHE.

/Ll .
", Beramciennsle o Gpopmyie (71)*, cnenyer npuruMars He menee 0,7.

6.11%*. Kod(bUIMeHT pacueTHOH ITHHB * OTIEIbHBIX YUaCTKOB CTYNEHYATHIX KOJIOHH
B IUIOCKOCTH paMBbl CIeAyeT OnpenensTh cornacHo [pu. 6.

Ipu onpeneneHny ko3QOHUIMEHTOB PacyeTHOMN MTHHBL ~' IS CTyIeHYaThIX KOJIOHH pam
OJIHOATAKHBIX MTPOU3BOACTBEHHBIX 3/IaHUM pa3pelIaeTcs:

3HaueHusa



HE YYWUTHIBATh BIIMSHKE CTEIICHU 3arPyKEHUS U KECTKOCTH COCETHUX KOJIOHH;

OIpENIeNIATh PACUCTHbIE JJIMHBI KOJIOHH JIMIIb JUI KOMOHMHAIMM Harpysok, Jaromieif
HauOONbIINE 3HAYEHUS MNPOJOJBHBIX CHWJI Ha OTAEIBHBIX ydacTKax KOJIOHH, M TMOJIy4yaemble
3HadeHus * MCHONB30BATh MM APYTUX KOMOMHAIMI HATPY30K;

JUIE MHOTOIIPOJIETHBIX paM (C YMCIOM NPOJIETOB JBa M 0ojiee) MpU HAIWYMU KECTKOTO
JUCKA TIOKPBITHS WJIH IIPOJOJIBHBIX CBSI3€H, CBS3BIBAIOIIMX IIOBEPXY BCE KOJIOHHBI H
o0ecrneynBaroIUuX MPOCTPAHCTBEHHYIO padOTy COOpYKEHHsI, ONpEeAesATb pacyeTHbIC JINHBI
KOJIOHH KaK JUIsl CTOEK, HETIOJIBUYKHO 3aKPEIUICHHBIX Ha YPOBHE PUTEIIEH;

. 1,/1<0,6 N,/N, >3
JJIs O,Z[HOCTyr[eH‘-IaTBIX KOJIOHH HpI/I CO6JHO,Z[CHI/II/I YCJ'IOBI/II/I n

IPUHAMATH 3Ha4eHns ' 1o Tabm. 18.

Tabmuma 18
YcIioBuSa 3aKperJieHus KooddmumeHTH MO OJIS ydYacTKa KOJIOHHH
BEPXHETO KOHIIA KOJIOHHE
umwxHero npu J /J , pPaBHOM BEPXHETO
2 1
ce. 0,1 ce. 0,05
no 0,3 mo 0,1
CBOOOIHEI KOHEeIl 2,5 3,0 3,0
KoHell, BaKpeIJIeHHHM TOJIBKO 2,0 2,0 3,0
OT IOBOPOTAa
HenmoOBMXHBEN, MAPHUPHO- 1,6 2,0 2,5
OIIEPTHM KOHELL
HenoIBWXHBEIV, 3aKpellJleHHBIN 1,2 1,5 2,0
OT IIOBOPOTA KOHEeI]

OboBHaAUEHMs, NPUHATHE B Tabiuie 18:
1 ; J; N - COOTBETCTBEHHO IJIMHA HWXHET'O YydyacTKa KOJIOHHH,
1...1...1
MOMEHT MHEeEPpLUM CEYEeHUA u ,D;eIZCTByIOLU,aH Ha O5TOM YydacCTKe nIponoJibHadA
cuia;
1 ; J; N - TO Xe, BEpPXHEeIro ydaCTKa KOJIOHHEH.
2 2 2

6.12. UckmtoueH.

6.13. PacueTHble AJMHBI KOJIOHH B HAINpaBJIEHUHM BAOJb 3/aHUS (M3 IUIOCKOCTH pam)
ClelyeT MNPUHUMATh pPaBHBIMU pPACCTOSHUSM MEXAYy 3aKpEIUICHHBIMH OT CMEILEHUs U3
IUIOCKOCTH paMbl TOYKaMH (OMOpPaMU KOJIOHH, OJKPAHOBBIX OAlOK M MOACTPONMIBHBIX (epM;
y3JaMH KpeIyieHUi CBs3e U pureneid u T.1.). PacueTHble ATUMHBI JOMYCKAaeTCs OMPENENiTh Ha
OCHOBE PacUETHOM CXEeMbl, yUUThIBAIOLIEH (PaKTUUECKUE YCIOBUS 3aKPEIICHNs] KOHIIOB KOJIOHH.

6.14. PacueTHyro MJIMHY BETBEH IUIOCKHX OIOpP TPAHCIOPTEPHBIX Tajepei cleayeT
PUHUMATH PABHOM:

B TIPOJIOJIFHOM HAIIPaBIICHUH TaJiepey - BBHICOTE OMOPHI (0T HHU3a 0a3bl 10 OCH HIDKHETO
nosica pepMbl WK OallKK), YMHOKEHHONH Ha KOA(POUIUEHT MIO, ONpeAesieMbld KaK IJi CTOCK
MOCTOSTHHOTO CEYEHMSI B 3aBUCUMOCTHU OT yCJIOBUI 3aKPEIUIEHUS X KOHILIOB;

B IIONIEPEYHOM HAIPaBJIEHUH (B TJIOCKOCTH OMOPHI) - PACCTOSIHUIO
MEXIy LEHTpaMH Y3J0B, TP 3TOM JIOJDKHA OBITh TaKXKe IMpOBEpeHa oOmias yCTOHYMBOCTH
OTIOPHI B IIEJIOM KaK COCTaBHOT'O CTEPKHsl, 3allIEMJICHHOTO B OCHOBAaHUH U CBOOOTHOTO BBEPXY.

IMPEAEJIBHBIE 'MBKOCTH CXKATBIX DJIEMEHTOB



6.15%. I'mbkocTH CXKATBIX JIEMEHTOB HE JOJDKHBI IPEBBIIATh 3HAUEHUH, IPUBEJCHHBIX B
Tabm. 19%*.

Tabmuia 19*

SJIeMeHTH KOHCTPYKLMUN [IpenesibHas
TMOKOCTE CXAaTBIX
DJIEMEHTOB

1. IHosca, OIOPHHEE PaCKOCH M CTOMKM, [epenaiuye

OINOPHEIE PEeaKLMM:

a) NJIOCKMX (QepM, CTPYKTYPHHX KOHCTPYKLUMM U 180 - 60 annoda
IIPOCTPAHCTBEHHLX KOHCTPYKUMI M3 TpyD u
IapHEIX YTOJIKOB BHCOTOM HO 50 M

©) NPOCTPAHCTBEHHHIX KOHCTPYKLUMM M3 OOMHOUHBIX 120
YT'OJIKOB, IPOCTPAHCTBEHHEIX KOHCTPYKUMM U3
Tpy® M HNapHBIX yTOJIKOB CB. 50 M

2. DJIeMeHTH, KpoMe yKa3aHHHX B oHo3. 1 um 7:

a) mnJockux QepM, CBAPHBIX NPOCTPAaHCTBEHHEIX U 210 - 60 anbda
CTPYKTYPHEIX KOHCTPYKLUMM M3 OIMHOUHBIX
YTOJIKOB, IPOCTPAHCTBEHHEIX M CTPYKTYPHBIX
KOHCTPYKUMI M3 TPpyO M HapHBX YT'OJIKOB

©) NIPOCTPAHCTBEHHHIX U CTPYKTYPHHX KOHCTPYKLMN 220 - 40 amnboda
M3 OOMHOYHEIX YTOJIKOB C OOJITOBEMM COeIOMHe-—
HVIAMM
3. BepxHue nosca bepMm, He BaKpelJIeHHBEE B IIpollecce 220

MOHTaxa (mpemesibHyl I'MOKOCTBL I[IOCJIE BaBEepIeHNS
MOHTaxa cJlenyeT NPMHMMATL IO HO3. 1)

4. OCHOBHHE KOJIOHHEI 180 - 60 anboda
5. BTOpOCTEINEHHHE KOJIOHHE (CTOMKM GaxBepka, 210 - 60 anvoda
boHapem M T.I.), BJEMEHTH peleTKM KOJIOHH,

BJIEMEHTH BEPTUKAJILHEIX CBSA3EM MeXIy KOJIOHHAaMMU
(Hmxe HOOKPaHOBHIX Dajiok)

6. OJIeMeHTH CBA3eM, KpoMe YyKasaHHEX B II03. 5, a 200
TakKxXe CTEpXHM, CllyXalye nOJjd4d YMEHBbIEeHMA pacueT-—
HOM IOJIMHEL CXAaTHX CTEPXHEeM, M OPpyI'Me HeHarpy-—
XEHHHE DJIEMEHTH, KPpOMe YyKa3aHHEIX B I103. 7

7. CxaTble M HEHATPYXEHHEE D3JIEMEHTH IIPOCTPaHCTBEH— 150
HBIX KOHCTPYKUMUIM TaBPOBOI'O UM KPEeCTOBOI'O CEYeHUM,
IIOOBEPXEHHBE BO3IOEMCTBMIO BETPOBHX HAUPy30K, IPU
IpoBepKe I'MOKOCTM B BEPTUKAJILHOM IIJIOCKOCTU

ObosHaueHMe, NPMHATOEe B Tabiuue 19*:

N
anspa = ———————————-— - koodduuMeHT, NpUHMMaeMelr He MeHee 0,5
ém AR rTamma
% c
(B HEeODXOIOMMEIX CJlydasx BMeCTO (Ou ciemnyeT NPMMEeHSATb Ou ) .

e

IMPEAEJIBHBIE 'MBKOCTH PACTAHYTBIX SJIEMEHTOB

6.16*. TmOKkOCTM pacCTAHYTBIX OJEMEHTOB HE JOKHBI TIPEBBINIATh 3HAYCHUH,
MPUBEICHHBIX B Ta0I. 20%*.

Tabnuua 20*

3JIEMEHTE KOHCTPYKLUM [lpenenbHass TMOKOCTH PACTSIHYTEX



OJIEMEHTOB IIpU BO3IOENCTBUN
Ha KOHCTPYKLMIO HAT'PY3O0OK

IOVMHaMnueCc— cTaTm— oT KpaHOB
KUX, OPUIIO— |YeCKUX (cMm. npum. 4)
KEHHEIX HeIlo— M XeJIe3HO—
CpPeInCTBEHHO IOOPOXHBIX
K KOHCTPYK-— COCTaBOB
JANZeZ8

1. Iosgaca ¥ ONIOPHHEE PaCKOCH 250 400 250

IIoCKkux GepMm (BkIOUAL
TOPMOBHEE (QEepMEl) M CTPYK-—
TYPHBIX KOHCTPYKLUM

2. DJeMeHTH (0epM M CTPYKTYPHBIX 350 400 300
KOHCTPYKLMM, KpoMe yKazaH-—
HBEIX B II03. 1

3. HwxHMe nosca NIOOKPaHOBBIX - - 150
fanoxk u depm
4. 3JIEMEeHTH BEPTUKAJIbHHX 300 300 200

CBA3EeV MexXIy KOJIOHHAMU
(Hmxe MIOOKPaHOBHEIX Oajiok)
5. Ipoume D3JIEMEHTE CBA3eM 400 400 300
6*. Ilossca, OIOPHHE PaCKOCH 250 - -
CTOEK ¥ TpaBepc, TAIM
TpaBepc OIOp JIMHUMN
BJIEKTPONepenady, OTKPBITHX
pacrnpeneymrTesibHEIX yCT—
POMCTB M JIMHMM KOHTAKTHEIX
ceTel TpaHCIopTa
7. DJIeMeHTEH ONIOp JIMHUN 350 - -
3JIEKTpONepenadun, KpoMe
YKaB3aHHEIX B II03. 6 1 8
8. OJIeMeHTH IPOCTPaHCTBEHHEX 150 - -
KOHCTPYKLUMUM TaBPOBOIO U
KPeCcTOBOI'O CeUeHUuM (a B
TATax TpaBepC OINOp JIMHUM
3JIeKTponepenauy u U3 OOu-—
HOUHBEIX YT'OJIKOB), I[IOIOBEPXEH—
HEIX BO3IEMCTBMIO BETPOBHIX
Harpy30K, OpPY NPOBEpKe
TMOKOCTM B BEePTMKAJILHOM
IIJIOCKOCTU

[Ipumeuanms. 1. B KOHCTPYKUMSAX, He I[IONBEPrallMXCsa IMHAMUYECKVM
BO3IOENUCTBUAM, THUOKOCTL PACTSHYTHX SJIEMEHTOB CJIeOyeT IPOBEPATH
TOJIbLKO B BEPTUKAJILHEIX IJIOCKOCTSX .

2. T'nbxoCThb PacCTSIHY TEIX BJIEMEHTOB, IIOOBEPT'HY THX
IpeIBapUTEesIbHOMY HAIPSXeHMIO, He OTpPaHMUMBAETCH.

3. s pacTAaHYTHIX DJIEMEHTOB, B KOTOPHX INIPY HeOJAaTONPMIATHOM
PACIIOJIOXKEHMM HaTPy3KM MOXET M3MEeHATLCS BHAK yCWUIMa, [IpPenejibHY
TUOKOCTL CJlenyeT [IPpMHMMATL KakK IOJg CXAaTHX DJIEMEHTOB, IIPM 5STOM
COEOUHUTEJILHEE IPOKJIaOKU B COCTaBHHEX BJIeMeHTax HeoOXOIMMO

YyCTaHaBJIVMBATL He pexe uem uepes 40i.

4. 3HaAUeHMS NpPeneJibHEIX T'MOKOCTEeM cJjieyeT IIPMHMMATL IIPM KpaHax
Tpynn pexmMoB paboTe 7K (B Lexax MeTaJllypI'MUecCKMUX IPOM3BOLNCTB) U
8K mo TOCT 25546-82.

5. K OuMHaMMuecCKMM Harpy3kaM, [IPMJIOXKEHHBM HEIOCPENCTBEHHO K
KOHCTPYKUMAM, OTHOCSATCS HaTrpy3KH, IIpMHMMAaeMEIE B pacdeTax Ha
BEIHOCJIMBOCTBL MJIM B pacueTax C ydeToM KO3hIMUIMEHTOB IMHAMMYUHOCTN.

7. IPOBEPKA YCTOMYMBOCTH CTEHOK U ITOSICHBIX JIUCTOB



N3T'NBAEMBIX 1 CKATBIX 3JIEMEHTOB
CTEHKMU BAJIOK

7.1. Ctenku 0ajok Juisi o0ecrieyeHusl UX yCTOMYUBOCTH CIIEAYET YKPEIIATh:

MOTIEPEYHBIMU OCHOBHBIMU peOpaMu, MOCTABICHHBIMU Ha BCIO BBICOTY CTEHKH;

MIOTIEPEYHBIMU OCHOBHBIMHU U TPOJIOIBHBIMH peOpaMu;

MOTIEPEYHBIMU OCHOBHBIMM M IMPOMEXKYTOYHBIMH KOPOTKHMHU peOpaMu M NPOJIOIbHBIM
pebpoM (Ipu STOM MPOMEXKYTOUYHBIE KOPOTKHE pedpa clieayeT pacmojaraTb MEXAY CKATbIM
MOSICOM U TIPOJIOJIBHBIM pedpoMm).

[IpsMoyroNbHBIE OTCEKH CTCHKH (IUIACTHHKH), 3aKIIOUEHHBIE MEXIy TMOosicaMd |
COCEHMMHU TIONEPEUYHbIMU OCHOBHBIMH peOpaMH IKECTKOCTH, CIEAyeT pPacCCUUTHIBATH Ha
yCTOMYMBOCTB. [Ipy 3TOM pacdeTHbIMH pa3MepaMu MPOBEPSAEMOM TUTACTUHKY SIBIISTFOTCS:

a - pPacCTOsIHUE MEX/ly OCSIMM IOTIEPEYHBIX OCHOBHBIX pedep;

¢ - pacuerHas BbicoTa CTeHKH (puc. 10), paBHas B CBapHBIX OajlKax IMOJHOM BBICOTE
CTEHKH, B 0aJKax C MOSCHBIMHU COEIMHEHUSMHU Ha BHICOKOIIPOUYHBIX 0OJITaxX - PACCTOSHUIO MEXTY
OMKalIIMMU K OCH OaJKU KpasiMH MOSCHBIX YTOJIKOB, B 0ajKaX, COCTaBICHHBIX U3 MPOKATHBIX
npoduieii, - pacCTOSHUIO MEXIy HadallaMH BHYTPEHHHX 3aKpYTJICHUH, B THYTBHIX HPOQHILX
(puc. 11) - paccTOsHUIO MEXKAY KPasiMU BBIKPYKEK;
t - TOJIIIMHA CTCHKH.

a) 4
| o — ——y .:‘u P——Wr
ay
t N t -
"é: @ —
B proj 145
| we p— |

Puc. 10. PacueTHas BeIicOTa CTEHKM COCTABHOI OaKU

a - CBapHOM U3 JINCTOB; O - HA BEICOKOMPOYHBIX 0OJTAX;
B - CBAPHOM C TaBpaMHu

bej bt‘f bes
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Puc. 11. Cxembl monepeuHbIX ceUeHU THYTHIX Mpoduiei

7.2%. Pacuer Ha yCTOMYMBOCTh CTEHOK OQJIOK CJEAYyeT BBINOJHATH C YYETOM BCEX

O-lac ).

o, .
Hampsokenuss ©, © u " cleayerT BBIYMCISTH B MPEINOIOKECHHH YOPYroil pabOThI

MaTtepuaa 1o ce4eHuro opyrro 6e3 yuera kodddumreHTa P

KOMIIOHEHTOB HAMpPsHKEHHOTO coctosiaust (© , T u



Cxxumaroree HampsbkeHne © y pacyeTHOW TPaHWIbI CTEHKH, MPUHUMAEMOE CO 3HAKOM
"mroc", ¥ Cpe/iHee KacaTelnbHOE HAMPSHKCHHE © CIIEyeT BBIYHCIATH 0 GopMyiam:

oM,
IRYCF)
0
th(73)

rae h - monaHas BEICOTA CTCHKU;

M u Q - cpenHHe 3HAUYEHUS] COOTBETCTBEHHO MOMEHTA M IMONEPEUYHON CHIIBI B Mpejeiax
OTCEKa; €CJIM JJIMHA OTCeKa OOJIbIIIe €r0 PacueTHON BHICOTHI, TO M 1 Q cieayeT BBIUUCIATH s
0oJiee HAMpPsDKEHHOTO ydYacTKa C JUIMHOM, paBHOW BBICOTE OTCEKA; €CIM B MpEJeNax OTCeKa
MOMEHT WJIM TMOMNEpeYHasi Cujla MEHSIOT 3HAK, TO UX CPEIHHE 3HAUYECHUS CIEAYET BBIYMCIIATH HA
Y4acTKE OTCEKa C OJTHUM 3HAKOM.

o} o o
MectHOE HaIIPsS’KCHUEC le. B CTEHKE nmox COCpEAOTOYCHHOU HArpy3KOHU CIICAYCT

OTIpeIeIATh COornacHo TpeboBanusm mil. 5.13 u 13.34* (npu T = 1,1) HacTOSIIIUX HOPM.

B orcekax, rae cocpedoTodyeHHasB Harpy3ka TMPWIOKEHA K pacTIHYTOMY IIOsCY,
OJTHOBPEMECHHO JIOJDKHBI OBITh YUTEHBI TOJIBKO J1Ba KOMITIOHEHTA HAMPSHKCHHOTO COCTOSHUS: © |

Ol
T WA loc " T .
OnHOCTOPOHHUE TOSCHBIE IIBHI CIEAYET NMPUMEHATh B OajkaX, B KOTOPHIX MPU MPOBEPKE
YCTOWYMBOCTU CTEHOK 3HaU€HUs JIEBOM yacTu (popMyiibl (74) HE MPEBBIILIAIOT

0.97. npu A, <38 u’e npu A, >3,8.

7.3. YCTOMYMBOCTH CTEHOK OalloK HE TpeOyeTcsl MpOBEpsATh, €CIAM IPH BbINOJIHEHUH

ycnoswuit (33) ycnoBHast THOKOCTb CTEHKH tVE HE TIPEBBINIACT 3HAUCHHMN:

3,5 - Ipu OTCYTCTBHM MECTHOTO HANpsOKEHUS B OankaX C JBYCTOPOHHHMH TOSICHBIMHU
IIBaMU;

3,2 - To xe, B 0aKaxX ¢ OJTHOCTOPOHHUMU TMOSCHBIMH IIIBAMU;

2,5 - mpy HaTMYUU MECTHOTO HANpPsKEHUs B OalIkax ¢ IBYCTOPOHHUMH MOSICHBIMU IIIBAMH.

[Ipu sTOM crenyeT ycTaHaBIMBATH IMOMEPEYHBbIE OCHOBHBIE pedpa JKECTKOCTH COIJIAaCHO
tpeboBanusam mim. 7.10, 7.12 u 7.13 HacToAMUX HOPM.

7.4*. Pacuer Ha YCTOWYMBOCTb CTEHOK OQJIOK CHMMETPHUYHOTO CEUCHHs, YKpPEIUIEHHBIX
TOJIbKO TOMNEPEYHbIMU OCHOBHBIMH peOpaMH JKECTKOCTH, TpPU OTCYTCTBUU MECTHOIO

o, . . A <6
Hanpspkenus (' = 0) U yCIIOBHOM TMOKOCTH CTEHKH CJIelyeT BBIMOIHSATE MO (hopmyrie
2 2
(c/o,) +(c/z,) <7.
, (74)
rjie Ve . K03 PUITMEHT, MPUHUMAEMBIH 110 TabJI. 6* HACTOSIINX HOPM;

ts(5)



0,76 R,
2 -2
ef

7, =10,3[10+ . (76)

C.
B dopmyne (75) koadpdumnuent “ cieayetr MpUHAMATD:
JUTSL CBapHBIX 0ajIoK - 1o Ta0J1. 21 B 3aBUCUMOCTH OT 3HAUCHUS KOAPPUITUCHTA S

Tab6muma 21
nesbTa <= 0,8 1,0 2,0 4,0 6,0 10,0 >= 30
c 30,0 31,5 33,3 34,6 34,8 35,1 35,5
cr
3
o= /gﬁ i
hd t
‘ , (77)
b, i
rne " u - COOTBETCTBCHHO IIHMPHHA U TOJIIIMHA CXKAaTOoro 1osAaca 6aJ'IKI/I;
B. KO3 PUITUEHT, MPUHUMAEMBIH 110 Tab. 22;
c
JUTsE OAJIOK HA BBICOKOTIPOYHBIX OonTax « = 35,2.
Tabmuma 22
Banku Ycyoeusa pabOTEl CXaTor'o Iosca Bera
[IooKkpaHOBEIE KpaHOBEIE peJIBCH HEe NPUMBAPEHH 2
KpaHOBEE DpEJIbCH [IPMBAPEHE 6EeCKOHEeUHOCTDb
[Ipoune [IpM HENPEepPHBHOM OIMPAHUM IIJIULT BEeCKOHEUHOCTDb
B mpoumx ciydasax 0,8

[lpumeuaHme. [ OTCEeKOB NOOKPAHOBHEX 0Oajiok, I'Ie COCPelOoTOYeHHAas

HaTpy3Ka IPUIIOXEeHA K PacTAaHYyTOMY rnosacy, npu BHUMCJIEHUN
xkoodduuMeHTa menbTa CllenyeT OpuHMMaTh Obera = 0,8.
_ __d R;
v = —
t\E
B ¢opmyine (76) ,

h
rae d - MeHbIIas U3 CTOPOH IUIACTHHKM ( ¢ Wi a);

# _ otHOImIEHHE GOTIbIIEl CTOPOHBI TIACTUHKU K MEHBIIEH.
7.5. PacueT Ha yCTOMYMBOCTh CTEHOK 0AJOK CUMMETPUYHOTO CEYCHHUS C YUETOM Pa3BUTHS

. o 7<0,9R
IUTACTHYECKUX Ae(opMaluil pu OTCYyTCTBUU MECTHOTO HANpsKEHUs ( =0) u npu
A,14,20,25 2,2<7, <6

, v CJIEAyeT BBIIOIHATH 1O (opMyJe

b

M<Ryht(Ad /A +a
J7/C of ( / w ) ,(78)



a=0,24-0,15(r/R ) ~8,5x107 (7, -2.2)
rac

371€Ch Ve cllelyeT PUHAMATS 110 Tabi. 6*,a ¢ - onpeaensrs o Gopmyste (73).

7.6*. Pacuer Ha yCTOWYMBOCTb CTEHOK O@JIOK CHMMETPUYHOIO CEUEHHs, YKpPEIUIEHHBIX
TOJIbKO MONEPEYHBIMU OCHOBHBIMM peOpaMu KeCTKOCTH (puc. 12), mpu HaaMuuud MECTHOTO

(O'IOC # O)
HAMpPsHKEHUS CJIeIyeT BBIOJIHSTH 10 (hopMyJie
2 2
o, O {Lj <
O-cr O-/ac cr cr
,(79)

rae Ye ClleyeT MPUHUMATH 110 TabJ. 6* HACTOSIIUX HOPM;
O . O-lnc . T

; ; ¥ - OmpeaensTh COTIACHO TPEOOBAHUSAM II. 7.2%;

For onpeaensits no Gopmye (76).
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Puc. 12. Cxema 6anku, yKpenjaeHHON NONepeYHbIMU
OCHOBHBIMH pebpamu xecTKocTH (1)

a - cocpeloToueHHas Harpyska F mpuioxeHa K cxkatoMy Mosicy;
0 - TO &€, K pacTsIHyTOMY MOsICY

C)-(

o O-loc cr

3HaueHus 51 B popmyrie (79) cienyer onpenensiTh:

/h,<0,8
a) npna g

% 1o dbopmyne (75);




G

rae ' - Ko3pGUIHUEeHT, MPUHUMAEMBINA JIs CBAPHBIX OaoK 1o Tabi. 23 B 3aBUCUMOCTH OT

alh, S
OTHOIICHUS u 3HaueHus ¢, BeuucigeMoro mo dopmyne (77), a ana Oamok Ha

BBICOKOITPOYHBIX OoJTax - mo tadi. 23, a;

- a
/‘%Z;x/m

Tabmuma 23
neJjbTa 3HaueHus C IOJ9 CBapHEX 6Gajsiok npu a/h , paBHOM
1 ef
<= 0,5 0,6 0,8 1,0 1,2 1,4 1,6 1,8 |>= 2,0
<= 11,5 12,4 14,8 18,0 22,1 27,1 32,6| 38,9 45,6

1

21 12,0 13,0 16,1 20,4 25,7 32,1 39,2| 46,5 55,7

41 12,3 13,3 16,6 21,6 28,1| 36,3 45,21 54,9 65,1

6| 12,4 13,5 16,8 22,1 29,1| 38,3 48,7 59,4 70,4
10| 12,4 13,6 16,9 22,5 30,01 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

Tabnuma 23, a

a/h 0,5 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0
ef

. O e
Ecnu Harpy»eH pacTsHYTBIN MOSC, TO MPU PACUETE CTEHKH C YY4ETOM TOJIbKO ' U ' mpH

omnpeneneHuu kodhdumreHTa 9 no dbopmyne (77) 3a u
COOTBETCTBEHHO IIUPUHY U TOJNIIUHY Harpy>KEHHOI'O PACTAHYTOIO MOICa;
alh, >0,8 o,

b, t
: /' crnenyer mnpuHUMAaTh

o .
0) ipu Y OTHOLIEHUH '™ OoJIblIe 3HAYEHUH, YKa3aHHBIX B Ta0I. 24,
3 czRy
O, = 72

o Ay

“ - 1o popmyne , (81)

C o

rae ° - ko3(hUIMEHT, onpeeseMbli mo Tadi. 25;
o . alh,>?2 a=2h,

e _ o dpopmyue (80), B kotopoit mpu ¢ Clie/lyeT IPUHUMATh 7,

alh,>0,8 .

B) IpU ’ Y OTHOIIEHUU O, . /O He Oolee 3HAYEHUH, yKa3aHHBIX B Ta0. 24:

%o 110 dbopmyite (75);
aloc,cr 1,

- mo ¢opmyne (80), HO ¢ moacTaHoBKOM (,5a BMECTO a MpU BHIYHCICHUH A B
dopmyne (80) u B Tabm. 23.

Tabmnuia 24



Banku nesbTa |[lpenesibHEIE 3HAUEHMs CUIMa /curma npu a’/h
loc ef
PaBHOM
0,81 0,9 1,0 1,2 1,4 1,6 1,8 |>= 2,0
CBapHuEe <=1 0 |0,146|0,183(0,267(0,359|0,445]|0,540]0,618
21 0 [0,109(0,169(0,277|0,406|0,543|0,652]0,799
41 0 |0,072]0,129]|0,28110,479(0,711(0,930(1,132
6l 0 |0,066]0,127(0,288(0,536(0,874]11,192|1,468
101 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 BEICOKO-— - 0 |0,121(0,184(0,378(0,643|1,131|1,0614|2,347
[IPOUYHBIX
Bonrax
Tabauua 25
a’/h <= 0,8 0,9 1,0 1,2 1,4 1,6 1,8 |>= 2,0
ef

c [Io Tabn. 21, 37,0 (39,2 [45,2 52,8 62,0 72,6 84,7
2 |r.e. ¢ = ¢

T, o
Bo Bcex clrydasx - CJICAYCT BBIYUCIIATH IO ACUCTBUTCIIBHBIM pasMEepaM OTCCKaA.
7.7. B creHke OalKl CHMMETPUYHOTO CEUYCHHS, YKPEIUICHHOM KpOME IONEPEUHbIX

OCHOBHBIX pebep OIHHUM MPOJIOIBHBIM PeOpPOM JKECTKOCTH, PACMIOJIOKEHHBIM Ha PACCTOSHUU h
OT pacueTHO#l (ckaToif) rpaHullbl oTceka (puc. 13), o0e MIaCTUHKH, Ha KOTOpbIE 3TO Pedpo
paszenseT OTceK, CIeayeT PaCCUNTHIBATh OTAEIBHO:

a) TUIACTUHKY 3, PACIOJIOKEHHYIO MEXIY CKaTbhIM IOSICOM U TPOJOJIBHBIM pedpoM, I0

dbopmyne

2
G/O- + Gloc /O-loc,crl + (T/Tcrl) S yc

crl

,(82)

) g,
rae Ve ClieAyeT MPUHUMATh 10 Tabi. 6* Hacrosmux HOpM, a ©, ™ wu

COTJIaCHO TPeOOBaHUAM II. 7.2%*.

T - ompenensarhb
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Puc. 13. Cxema 0anku, yKperieHHONW MonepeyHbIMU OCHOBHBIMU
pebpaMu U POI0JIBHBIM PeOPOM )KECTKOCTH

a - cocpenoToueHHast Harpy3ka F mpuioxena Kk cxkatoMmy Tosicy;
0 - TO e, K pacTaHyTOMY; | - mornepedHoe OCHOBHOE pedpo
KECTKOCTH; 2 - MMPOJI0TIBHOE PeOPO KECTKOCTH; 3 - TUTACTHHKA
y CXKaToTo Mosica; 4 - INAaCTHHKA y PacTSHYTOTO Mosica
O-L

rl aloc erl

3HaueHus u CJIelyeT ONpPEeaesTh 1o GopMyam:

o,.
opu " =0

4,76 R,
O T Iy A
T (83)
rac
- h |R,
AT ,
mpE 0,. %20 Hulza/hlSZ
L19y R
T 5(84)

R,
Finears = (1:24+0,47614 )y =
L (85)



rae (86)

alh >?2 o o a=2h

loc,crl crl

Ecmu , TO TIpU BBIYHUCICHUU ' U ClIenyeT NpHUHUMATh ;
HEoO0X0IuMO ompenenits mno ¢opmyine (76) ¢ MOACTaHOBKOW B HEe pa3MepoOB HpPOBEpsSEMOi
IUTACTUHKH;

0) TIIacTUHKY 4, pacroNoKEHHYI0 MEXY MPOAOJIBHBIM PEOPOM U PACTSIHYTBHIM IOSICOM, -
o ¢popmyIe

—| <7
O-cr 2 O-loc,cr'Z Tcr2
, (87)
rae

543 R

O-Cr = 2 _2
(0.5-h/h,) A

; (88)
o

eer? - cnemyer onpeenath o popmysie (80) u Tabu. 23 npu © = 0,8, 3aMeHsis 3HAUCHHE

alh, al(h, —h)
OTHOIICHHS 7 3HaYeHHEM : ;
7. o
“2_. cnexyer ompenenats 1o (Gopmyne (76) ¢ TOACTaHOBKOW B HeEe pa3MepoB
NPOBEPSEMON TUTACTHHKH;

0-1002 = 0’ 40—100
- IpY TIPUJIOKEHUHU HATPY3KH K CyKaToMy mosicy (puc. 13, a);

0-104‘2 = O-lac
- IPY TIPWJIOKEHUHU HATPY3KHU K pacTsHyToMYy mosicy (puc. 13, 0).

Koadduruent Ve CIIelyeT OMPEIENATh MO Tall. 6* HACTOAUIUX HOPM.
7.8. Ilpu yKpemyieHHuH TUTACTUHKUA 3 JOMOJIHUTEIBHBIMU KOPOTKUMHU TONEPEYHBIMU
pebpamu UX cieayeT JOBOAUTH 10 MPOIOJILHOTO pebpa (puc. 14).

6675t T
-loc” ‘[-‘ J r
4 " 5
B |l IF2 115 N6 <\ AL
P4 09_!, g | g 4 gé‘ Nz/ [/
NN/

a
[ A - A

Puc. 14. Cxema Oanku, yKpeIIeHHOM MONMEPEYHBIMA OCHOBHBIMH
pebpamu sxecTkocTH (1), MPOIOTBHBIM PEOPOM KECTKOCTH (2),
pa3aesoM OTCEK CTEHKH Ha IUTACTUHKY (3) y cKaTtoro
nosica ¥ TJIACTUHKY (4) y pacTsHyTOro mosica, a Takxe
KOPOTKUMHU pedpamu KeCTKOCTH (5)



B sTOM ciydae pacder IUTaCTHHKHM 3 CieQyeT BBIMOMHATH 1o ¢opmynam (82) - (86), B

a a4

KOTOPBIX BEJIMYMHY a CJIEQYeT 3aMEHATh BEIWYMHON ', T - paccTosiHAe MEXIy OCAMHU
COCeTHMX KOPOTKHX pebep (puc. 14); pacder IUIACTHHKKA 4 CJIEIYET BBIIOIHATH COTJIACHO
TpeboBanusM 1. 7.7, 6.

7.9. PacueT Ha yCTOMYMBOCTh CTEHOK 0AJIOK aCHMMETPUYHOTO ceueHus (¢ 6oiee pa3BUTHIM
C)KaThIM TIOSICOM) CJIEIYeT BBINOJHATH 10 Gopmyiam mi. 7.4%, 7.6% - 7.8 ¢ yueToM cienyromux
WU3MEHEHUM:

ISl CTEHOK, YKPETUICHHBIX TOJIBKO IMONEPEeYHbIMU peOpaMu )KeCTKOCTH, B popmynax (75) u

hy

(81) u Tabn. 25 3HaueHue ClleqyeT NPUHUMATh PaBHBIM YJIBOCHHOMY DACCTOSIHHIO OT

. . . . alh,>0,8 0, %0
HEUTpalbHON OCHU 10 pacueTHOH (cxkatoil) rpaHuibl otceka. [Tpu ' n clexyer
o,. /o

oc

BBITIONHATH 00a pacyera, ykazaHHbIC B . 7.6%, 6 u 7.6*, B, HE3aBUCUMO OT 3HAUCHUS ;
JUISl CTEHOK, YKPEIUICHHBIX TIONMEPEeYHBIMU peOpaMH W OIHUM IPOJOJIBHBIM PeOpoMm,
PACIIOJIOKEHHBIM B CKaTOU 30HE:
ah,

h ! 2h,
a) B popmyusl (83), (84) u (87) BMecTo ' ¢ cemyer MOACTABISATH

1

(0.5-h k) a hy
0) B popmyiy (88) BMecTO */  criemyeT MOJICTaBIIATh ‘
o -0,

a =
o
31ech ,

rae 9. KpaeBO€ pacTITMBAIOIEe HampspKeHUE (Co 3HaKoM "MMHYyC") y pacueTHOU
TpaHUIIBI OTCEKA.

B cnyuae pa3BUTOro pacTsHyTOro (HEHarpy»eHHOIr0) 1osica pacyeT Ha yCTOHYHMBOCTb MPHU
OJTHOBPEMEHHOM JICHCTBUU HanpsukeHuit © u v cieayeT npou3BoauTh 1mo Gopmyite (90).

7.10. CreHku O0ajok cleqyeT YKpeIIsaTh IONEpeYyHbIMU pedpamMH KECTKOCTH, €CIH

. A .
3HA4YCHHUsI YCIOBHOW TMOKOCTH CTEHKHM Oanku = MpeBHIIAIOT 3,2 IpU OTCYTCTBUH MOIBMKHOM
Harpy3Kku U 2,2 - Ipy HAJTMYHUH TTOJBMYKHON HArPy3KH Ha MOsCe OaKu.

2h
Paccrosnue MCKAY OCHOBHBIMH IIONICPCUHBIMU pe6paMH HC OOJDKHO IPEBLINIATD g

A,>3,2  2,5h, A,<3,2
n ’ u .

npu

1p
I[OHYCKaeTCSI MPEBLINIATL YKA3aHHBIC BBIIIC PACCTOSAHHUA MCKIY pe6paMH J0 3HAa4YCHUA

3h
Y TIpM YCIOBHMH, 4TO CTEHKAa OalKM yIOBJIETBOPSET MPOBEpKaM Io mm. 7.4% 7.6*% - 79 u

o0mrasi ycToiMunBOCTh Oanku obecrieueHa BBIMOTHEHUEM TpeOoBaHuil m. 5.16%, a umu 5.16%, 0,

I, /b .
MMpUYICM 3HAYCHUA o AJIg CXKATOTO IMossCa HE NOJDKHBI MPCBLIIATE 3HAYCHUUN, OITPCACIIACMBIX

no opmyrnam Tabn. 8* s Harpy3Ku, NPUIOKEHHONW K BEpXHEMY TIOACY .

B mecrax mpuimoxeHus: OOJIBIINX HEMOABMKHBIX COCPEIOTOYEHHBIX I'PY30B M Ha ONOpax
ClIe/lyeT YCTaHABJIUBATh IIONEpEeUHbIe pedpa.

B creHke, yKperieHHOH TONBKO MONIEPEYHBIMU peOpaMu, IIMPHHA UX BHICTYIIAIOIICH YacTH

h, /30+40
JNOJDKHA OBITH JUIS TApHOTO CHMMETPUYHOTO peOpa He MeHee  ° MM, JUIS

h, /24450

b,

t,
OJIHOCTOPOHHETO pedpa - HE MEHee MM; TOJNIIMHA pedpa ° AOKHA ObITh HE MEHee

2b, R,/ E

CreHkn 0aJoOK JOMyCKaeTcs YKPEIUIATh OJHOCTOPOHHUMH TONEPEUYHBIMH pedpamu
KECTKOCTH U3 OAMHOYHBIX YTOJIKOB, IPUBAPUBACMBIX K CTCHKE IIEpOM. MOMEHT HHEPLIMH TaKOI'O



pebpa, BEIUUCIIIEMBIH OTHOCUTEIILHO OCH, COBITQIAIONICH ¢ OMrpKaiieil Kk pedpy rpaHbio CTEHKH,
JIOJKEH OBITh HE MEHbIIIE, YeM JUIs TAPHOTO CUMMETPUYHOTO pedpa.
7.11. Tlpu yKpemsieHHH CTEHKH OJHWM MPOJOJIEHBIM PEeOpOM HEOOXOIMMBIE MOMEHTHI

J, o
WHEpLIUU ° CeYeHHI pedep KeCTKOCTH CIEAYET OMPEIesTh:
JUTsI TIOTIEPEYHBIX pedep - mo hopmyrie

J =3ht
75 (89)

IS IPOJIOJIBHOTO pedpa - 1o hopmMyam Tadi1. 26 ¢ y4eToM ero npeAeabHbIX 3HAYCHUH.

Tabmura 26
h /h HeoOxonomMel MOMEHT MHEPLUM [IlpemesibHBIE 3HAUYEHUS
1 ef CedeHMs NPOLNOJIbHOTO pebpa
J MMHMMAaJIb Hble MaKCMMaJlbHbEe
sl J J
sl,min sl,max
2 3 3 3
0,20 (2,5 - 0,5a/h ) x at /h 1,5h t 7Th t
ef ef ef ef
2 3 3 3
0,25 (1,5 - 0,4a/h ) x a t /h 1,5h t 3,5h t
ef ef ef ef
3
0,30 1,5h t - -
ef
[IpuMmeuaHue. I[Ipu BHUMCIEHUN J OJIs [NPOMEeXYyTOUHBIX SBHaUYeHUM
sl
h /h OONyCKaeTCsa JIMHeMHasd MHTEPIOJSLMS.
1 ef

IIpu pacnoyio)keHWH MPOJOJIBHOTO M MONEPEYHbIX pedep ¢ OAHOM CTOPOHBI CTEHKU
MOMEHTBI MTHEPLIMHU CEUEHUH KaXKI0T0 U3 HUX BBIYUCIISAIOTCS OTHOCUTEIBHO OCH, COBIAAAIOIIEH C
Ommkaimiel K pedpy rpaHblO CTEHKH.

MuHMManbHbIE pa3Mepbl BBICTYMAIOLIEH YacTH TMONEPEYHbIX U MPOJOJBHBIX pedep
KECTKOCTH CJIeIyeT MPUHUMATh coraacHo TpeboBaHusM 1. 7.10.

7.12. Y4acTok CTEHKHM OaJKu COCTaBHOTO CEUYEHMs HajJ ONOpPOil NpH YKPENJeHWU ero
pedpaMu KECTKOCTH CIIEAYET pacCUMTHIBATh HA MPOJOJILHBIA U3rHO M3 IUIOCKOCTH KaK CTOMWKY,
Harpy>K€HHyI0 OIIOPHOW peakuuer. B pacueTHoe cedyeHue 3TOW CTOMKHM CIEAYET BKIIOYATh

cedeHue pedpa )KeCTKOCTH U MOJIO0ChI CTEHKH IIUPUHON 0.63EIR, C KaXJ0i CTOPOHBI pedpa.
PacueTHyto JUIMHY CTOMKU ClleAyeT IPUHUMATh PABHOM BBICOTE CTEHKHU.

Hwxkaue Ttopusl omopHbeix pedep (puc. 15) momxHBI OBITH OCTPOTaHBI JHOO TUIOTHO
NPUTHAHBl WM NPHUBApPEHbl K HIDKHEMY Mosicy Oanku. HanpsbkeHus B 3THX CEUEHHSIX HpHU
JEHCTBUM OINOPHOM peakuu He JODKHBI IpeBbIIIaTh: B IMEpBOM ciydae (puc. 15, a) -

. R R,
pacyeTHOr0 CONMPOTUBIICHHS MPOKATHOM cTanu cMsATHi0 ” mpu a <= 1,5t u cxkatuto ’ npu a >

R
1,5t; Bo BTOpoM ciydae (puc. 15, 0) - cmstuio 7 .



al 4]

g

et
Puc. 15. Cxema ycTpoiicTBa OOpHOTo pedpa sKeCTKOCTH

a - B TOpLIE C MPUMEHEHHEM CTPOXKKH; O - YJJaIEHHOTO OT TOpLa
C IUIOTHOM IIPUTOHKOM WJIM MPUBAPKOU K HIXKHEMY IOSICY

B ciydae mpuBapku omopHOro pedpa K HI)KHEMY MOsiCy OalK¥ CBapHBIC IIBBI JIOJKHBI
OBITH pacCYMTAHBI Ha BO3JICHCTBUE OMOPHOM pEaKIIUu.

7.13. OpHocTOpOHHEE PEOPO KECTKOCTH, PACIOJIOKEHHOE B MECTE€ TMPUIIOKECHHUS K
BEPXHEMY MOSICY COCPEJOTOUYEHHOM Harpy3KH, CJleIyeT pacCuMThIBaTh KaK CTOHKY, CXKaTylo C
SKCHCHTPUCUTCTOM, PAaBHBIM PACCTOAHHIO OT CpGHHHHOﬁ IJIOCKOCTU CTCHKH OO LCHTpPA TAXKCCTU
pacyeTHOrO CeYeHHsI CTOWKH. B pacueTHoe cedeHHWe 3TOH CTOMKHM HEOOXOJMMO BKIIOYATh

0,65¢,/E/R,
cedeHne pedpa KeCTKOCTH U TOJOCHl CTEHKH MIUPUHON ’ ¢ KaXJI0i CTOPOHBI pedpa.
PacdeTHyt0 JyIMHY CTOMKH ClieyeT NIPUHUMATh PABHOM BBICOTE CTEHKH.

CTEHKHM HEHTPAJIbHO-, BHEIIEHTPEHHO-CXATBIX
N CKATO-U3TUBAEMbBIX 9JIEMEHTOB

h,/t
7.14*. OtHOIIECHHE PAaCUYCTHOU BBICOTBI CTCHKHU K TOJIIIUHC & B OCHTPAJIBHO-CKATbIX

(m = 0), a Tak)xe BO BHELIECHTPEHHO-CKAThIX U CKATO-U3rHOAEMBbIX 3JI€eMEHTax no puc. 16* (m >
0), kxpome ciyyaeB, yKa3aHHbBIX B I. 7.16*, kak mpaBuio, He JIOJDKHO MPEBBIIATh 3HAYCHUN

A JE/R 7
uw y uw *
, TJIe 3HAYCHUS clieIyeT OnpeaenisaTh o Tadm. 27*.

Tabmuia 27*
OTHOCHUTENbHEM CeueHue 3HauYeHuAa dopMyJIBl IJIA ONpeneJieHMd
5KCLEHTPUCUTET 3JIeMEeHTa
aambna u gambna
uw
namMbna
1
m =0 IByTaBpoBOE 2
naMmboa < 2,0 naMmboa =1,30 + 0,15 nambma
uw
nambma >= 2,0 |namboa = 1,20 + 0,35 nambmoa,
uw
HO He OoJee 2,3
Kopobuartoe,
WBEJIJIEpHOE agaMmbna < 1,0 JaMbna =1,2
IpoKaTHOE uw
namboa >= 1,0 |namboa =1,0 + 0,2 nambBoa,
uw
HO He OoJjiee 1,6




lIBesnyiepHOE,
KpoMme nambma < 0,8 gambna =1,0
IPOKATHOTO uw

nambma >= 0,8 |naMmboa = 0,85 + 0,19 nambnoa,
uw
HO He OoJjiee 1,6

m > 1,0 IByTaBpOBOE, 2
KopobuaToe namboa < 2,0 |namboa = 1,30 + 0,15 nmambma

1 uw 1

nambma >= 2,0 |namboa = 1,20 + 0,35 nambma ,

1 uw 1

HO He Oojee 3,1

OBbo3HauUeHMUs, NPUHATHEe B Tabmiuie 27%:

JaaMbna — YCJIOBHaA TMOKOCTb SJIEMEHTa, IIPMHMMaeMass B pacueTe Ha
YCTOVIT{MBOCTB IpM LEeHTPAaJIbHOM CXaTWM,

asamMbna -  yCJIOBHasS TUOKOCTH BJIeMeHTa, [IPUHMMaeMas B pacueTe Ha
1

YCTOMUMBOCTEL B IIJIOCKOCTM HOEeMCTBMS MOMEHTA.

[lpumeuanmsa. 1. K xopoBuaTeiM OTHOCSATCS BaMKHYTHE OPAMOYTOJIbHEE Opodumim
(cocTaBHBle, THYTHE NPAMOYT'OJIbHEIE U KBaIpaTHHE) .

2. B xopobGuaToM ceueHum npu m > 0 3HaueHue Jjambna cylenyeT ONpenelisaThb

uw

OJig CTEHKM, IapaJuleJIbHOM IJIOCKOCTM M3TMbammero MOMEHTA .

3. IIpu BHaUeHUAX 0 <m«< 1,0 3HaueHue Jambaa cyenyeT oOIpenesisaThb
uw
JIMHEMHOY MHTEPIOJIALUMEY MeXOy 3HadeHMSAMM, BHUMCIJIeHHeMM Opy m = 0 m m = 1,0.

fel

_J,__L_

4
|
Syl

Puc. 16*. Cxema BHELICHTPEHHO-C)KATHIX 2JIEMEHTOB
JIBYTaBPOBOTO U KOPOOYATOTO CEYCHUH

7.15. UckmioveH c tadu. 28.
7.16*%. Jlng BHELEHTPEHHO-CXKATbIX M CXKATO-U3TMOAEMBIX 3JIEMEHTOB JBYTaBPOBOTO U
KopoOuaroro ceueHuit (puc. 16*), paccuntsiBaembix mo ¢opmysne (56), OTHOIIEHUE PacUETHOU

hd

BBICOTBI CTCHKH K TOJIIUHE t CJICAyCT OmInpeacidaTb B 3aBUCHUMOCTU OT 3HAYCHUA

a=(c-o0))loc o .
(9 - naumOompliee CXKUMAIOIEE HANPSDKEHHE Yy PACYETHOM T'paHMIIbI CTCHKH,

o Pewy
NPUHUMAEeMOe CO 3HaKOM "TIToc" M BBIYMCIIEHHOE 0e3 yuera ko3 dunueHToB P ,  um P

(o2 o~ v
b COOTBCTCTBYIOIICC HAIIPAKCHHUC Y IHNPOTUBOIIOJIOKHOU PACYCTHOU TI'paHHUIBI CTeHKI/I) u

PUHUMATH He 00Jiee 3HAYCHU, OTIPeIeIISIeMbIX

<
mpu ¢~ 0.5 hom. 7.14% HACTOSIIINX HOPM;

noazl po gopmyne



by _gas| CaDE o [E
4 \/0(2—a+w/a2+4ﬂ2) R,
, (90)
B=1,4(2a -1)= =2
rac o (SHCCB th - CpC€AHEC KacCaTCJIbHOC HAIIPAKCHHUEC B

paccMaTpruBaeMOM CEUEHUN);

npu 0,5 < ¢ < | - TUHEHHON MHTEPIONAIMEH MEXIy 3HAYCHUSIMHU, BHIYUCICHHBIMU TPH
@ =05u% =1.

7.17*. JIns1 BHELIEHTPEHHO-CKATBIX U CKATO-MU3TMOAEMBIX JIEMEHTOB C
CEUCHUSIMU, OTJIMYHBIMU OT JABYTaBPOBOIO M KOPOOYATOro (3a MCKIIOUEHHEM TaBPOBOTO

. h,/t
CeueHHMs), YCTAaHOBJIEHHBbIE B M. 7.16* 3Hadenus orHOmeHmMd ¢

koadduruent 0,75.
7.18*. JIns UEHTpaJIbHO-, BHEUEHTPEHHO-CXKATBHIX U CXKATO-U3TMOAEMBIX 3JIEMEHTOB
A

cleqyeT YMHOXKaTh Ha

TaBpPOBOTO CEUEHHUS C YCIOBHON THOKOCTHIO oT 0,8 10 4 OTHOIIEHHE PACUETHOW BBICOTHI

1<b,/h, <2
CTCHKHU TaBpa K TOJIIHUHE IIPpU 1 HC JOJDKHO IMPEBLINIATL 3HAUYCHUU, OIMPCACIISICMBIX

o ¢popmyIe

h . _ b.
;’:(Q40+Q071)1+Q25 2 | E

b

roe

- IIMPpHHA IIOJIKK TaBpa,

h
7 pacucTHad BbICOTAa CTCHKHU TaBpa.

1<0,8

[Tpu 3HaueHUAX wm A >4 B popmyie (91)* ciaemyer npuHAMATh COOTBETCTBEHHO

4=038 um 4 =4

HpI/I HasHAa4€CHHUMU CCUCHHA JJICMCHTA IIO HpeHCHLHOﬁ FI/I6KOCTI/I, a TaKXeE IIpu

h,/t
COOTBETCTBYIOIEM 000CHOBAHHMH PACYETOM HAUOOBIINE 3HAYCHUS ¢

JR o, /o = = _
koo durment ¥ - (rme On =Py P =% o=N/4 ), HO He Gosee yem Ha 1,25.

7.19*. B HOCHTPAJIbHO-CKATBIX JJICMCHTAX ABYTABPOBOI'0 CCHCHUA HJIs1I CTCHOK, MMCIOIHUX

CJICAYCT YMHOKATh Ha

h
PacUeTHyI0 BBICOTY ¢ ¥ YKPEIUIEHHBIX MapHLIM IIPOJOJIBHBIM PEOPOM, PACIIOIOKEHHBIM

h,/t
NIOCPEIMHE, 3HAYEHUE ¢, YCTAaHOBJIEHHOE B I 7.14*, ciemyeT yMHOXaTh Ha KOS()QUIMEHT
Ty (hyt')<6

Z , OIIPEIeIIIeMbIN TIPH o ¢popmyIe
J, J,
p=1+0,4 “’3 1-0,1 "’3
ht ht
,(92)
Js/
rac - MOMCHT MHCPLHUHN CCYCHUSA ITPOIAOJIBHOT'O pera.
[Ipy yKperuieHWu CTEHKHM BHEICHTPEHHO-CXKATOTO MJIHM CXKATO-M3TH0AeMoro 3JeMeHTa
J, 2 6h,
PO aO0JIbHBIM perOM KECTKOCTH € MOMCHTOM HHCPLUH ’ , PacCIoJIOKCHHBIM

MoCcpeaAuHE CTCHKH, Hauboee Harpy’K€CHHYI YaCTb CTCHKHU MCXKIAY II0OICOM U OCBIO pe6pa



CJIeTyeT pacCMaTPUBATh KaK CAaMOCTOSITEIILHYIO TUTACTUHKY U TIPOBEPSITH COTJIACHO TPEOOBAHUSIM
m. 7.14%* uou 7.16*.

[Ipu pacmosioxkeHuH pedpa ¢ OJHOW CTOPOHBI CTEHKH €r0 MOMEHT HHEPIIUH JTOJKCH
BBIYUCIISATHCSI OTHOCUTEIBHO OCH, COBMEIICHHOM ¢ OJIMKalIIIel TPaHbI0 CTCHKH.

[TpogonsHBIE pedpa )KECTKOCTH CIIeAYEeT BKIIOYATh B PACUCTHBIC CEUCHHSI dJICMCHTOB.

h .
B ciy4ae BBHINONHEHUS MPOAOILHOrO pebpa B BHAE rod)pa CTEHKU NPU BHIYUCIECHHH

CJIeZlyeT YUUThIBaTh PAa3BEPHYTYIO JUIMHY rodpa.
MuHuMasbHbIE pa3Mepbl BHICTYMAIOLIEH YacTU MPOJOJIbHBIX pedep JKECTKOCTH CIELyeT
IPUHUMATh COIJIACHO TPeOOBaHUM I1. 7.10 HACTOAIIMX HOPM.

h,/t
7.20*. B ciyuasx, Korja (paKTUIeCKOE 3HAUEHHE ¢ MPEBBILIAET

3HAYCHHE, ornpeaensieMoe 1o 1. 7.14* (s meHTpaIbHO-CKATHIX DJIEMEHTOB HE 0oJiee YeM B JBa

red

A
paza), B pacyeTHhIX (QopMmylax 3a 3HauUeHHE A cJleayeT NPHHUMATh 3HAYCHUE ,

. h h h
BBIYMCIIEHHOE C BBICOTOU CTEHKHA ' (B K0p06an0M CEUYECHHNU OIPEIECISIOTCI red gy redl g

IUIACTMHOK, OOpa3yIOIMX CEYCHHE WU PACHOJOKEHHBIX COOTBETCTBEHHO NApAJUICIbHO U
HEepPIEHIUKYJIIPHO TNIOCKOCTH U3ruba):

Y|
- red
JUISL IByTABPOBOTO U MIBEJUIEPHOTO CEYCHUM ’ ;

pInIb Kop06an0ro CCUCHUA:
Ared = A - 2(hef _hred )t _2(hef] - hred] )tl

IIPU LIEHTPAILHOM CXKaTHH ;

Ared = A - 2 (he/' - hred )t

IMIpU BHCICHTPECHHOM CXKXATHUH U C)KATUU C A3ruoom

h,
3HaueHus clenyeT oupenearh:

AL DCHTPAJIIbHO-CXKATBIX 3JICMCHTOB HIBCJIJICPHOTO CEUCHUS I10 (l)OpMy.]'IC

hred = tﬂ_’uw E/Ry (92 a)

A,
rae " - yCcJIOBHasi TMHOKOCTh CTEHKH IIBEJIJIEPHOTO CEUCHUS, MPUHUMAaeMasi o Tadir. 27%;
TS TICHTPAJIbHO-CIKATBIX AJIEMEHTOB JIBYTABPOBOT'O M KOPOOUYATOrO CEUEHHI 1Mo hopMmyiie

_ __]’w_ 7T _ £
h.,=t| 4, = 1|(4,,—k)

uw y

,(92,0)

A
rae  “ - ycioBHas THOKOCTb CTEHKH COOTBETCTBYIOIICTO CEUCHUS, IPUHUMAaEMast 1o TaoJI.
27* mpu m = 0;

R
Y ¢t \VE

h, o
- YCJIOBHAsI THOKOCTh CTCHKH, IIPH BBIYHCICHUH /' TpUHUMaeMas paBHOU
7t R
w tl E
k - xoodduumentr, npuHUMAEMBIi  PaBHBIM  JUIA  JBYTaBPOBOIO  CEUEHUS
k=1,2+0,154 (npu A>3,5 cienyer IpPUHUMATh A=33 ) U Ui KOpoO4aTroro ceydeHust
k=2,9+0,24-0,74, A,>2,3 A,=2,3 7
(pu clieflyeT MpUHUMATh ); 31ech - ycJOBHas

TrHOKOCTB AJIEMEHTA, IPUHSATAs 1o Tabm. 27%;



JUTsl BHEIICHTPEHHO-CXKAThIX M CXKaTO-M3ruOaeMbIX 3JeMeHTOB 1o (opmyne (92, 6), raoe

3HAYCHHE Ao clieyeT BBIYUCIATH 1Mo Tabur. 27*, a 3HaueHue k mpu A=A .

VKazaHHbIE M3MEHEHHUS PAcCueTHOM BBICOTHI CTEHKH CJEIyeT NPUHUMATh TOJBKO IS
OTIpeNeNIeHus] TUIOIaAn cedeHus A mpu pacuerax mo ¢opmymnam (7), (51), (61) u (62)
HACTOSALINX HOPM.

hy!t>2,3JE/R
7.21*%. CTEHKM CIUIOIIHBIX KOJIOHH IIpH ClIeayeT YKpEIULTh

MOTIEPEYHBIMU peOpaMH KECTKOCTH, PACTIOIOKEHHBIMA Ha pacctosHuu (2,5 - 3) ey OJIHO OT
JPYTOro; Ha KaKJIOM OTIIPABOYHOM 3JIEMEHTE JOJDKHO OBITH HE MEHee JBYX pedep.

MuHuMalbHbIe pa3Mepbl BBICTYMAIONIEH YacTH IOIMEPEUHbIX pedep >KeCTKOCTH CleTyeT
NPUHUMATD COTJIACHO TPeOOBaHMM I1. 7.10 HACTOAIIMX HOPM.

I[TOACHBIE JIMCTBI (ITOJIKW) HEHTPAJIBHO-, BHELIEHTPEHHO-CXATDIX,
CXKATO-U3TUBAEMbBIX 1 UBI'MBAEMBIX 3JIEMEHTOB

7.22%. PacyeTHyI0 WIMPHUHY CBEca MOSCHBIX JIHMCTOB (ITOJIOK) by cleyeT NpPUHUMATh
PaBHOI pacCTOSHUIO: B CBApHBIX AJIEMEHTAaX - OT I'PaHU CTEHKH (TPU OJHOCTOPOHHUX IIBaX OT
TpaHU CTEHKU CO CTOPOHHI IIBA) 10 Kpasi MOSICHOTO JTUCTA (TIOJIKH); B TPOKATHBIX MPOQPMIAX - OT
Hayajla BHYTPEHHETO 3aKpYIJIeHHUs 1O Kpas MOJKU; B THYThIX mpoduisx (puc. 11) - ot kpas
BBIKPYKKH CTEHKH J10 Kpasi MOSICHOTO JIUCTA (IIOJIKH).

7.23*. B 1eHTpalbHO-, BHELEHTPEHHO-C)KATBIX W CXKATO-U3TMOAEMBIX dJEMEHTax C

A

YCHOBHOﬁ THOKOCTBIO OoT 0,8 a0 4 OoTHOIICHHE pacquHoﬁ IMUPHUHBI CBECA TTOACHOI'0O JIUCTa

b .
(monku) ¢ K TOMIIMHE t CIEAyeT NPUHMMAaTh He OoJiee 3HAYEHWH, OMNPENEIAEMBIX IO
dopmyiam Tabi. 29*.

Tab6muma 29*

XapakKTepucTUKa IIOJIKM (IIOSCHOTI'O HamboJsbume OTHOUWEeHMS
JIMUCTa) U CEeUeHMus DJIEMeHTa b
ef

HeokarMiieHHass OByTaBpa M TaBpal|b

ef /E

--—— = (0,36 + 0,10 nambma)\ / --

t \ / R
\/ \%
OkxarMiieHHasa pebpoM OByTaBpa M |b .
Taepa ef /E
-—— = (0,54 + 0,15 nambna)\ / --

t \ / R
\/ y
HeoxkaliMmiieHHass PaBHOIIOJIOUHBIX b L
YTOJIKOB M THYTHX NOpoduier (3a ef /E
MCKJIOUEHMEM [IBeJIJIepa) -—— = (0,40 + 0,07 mnambma) \ / —--
t \ / R
\/ y

OkaymMIieHHas pe®poM paBHOIOJOU- b
HBIX YT'OJIKOB M THYTHX Ipoduien ef /E
-—— = (0,50 + 0,18 mnamBma) \ / --




t \ / R
\/ \%
HeokarimnienHas 6©oJiplmas HepaeHO- [b o
MIOJIOUHOTO YTOJIKA ¥ IIOJIKa ef /E
uBesepa -—— = (0,43 + 0,08 mnambma) \ / --
t \ / R
\/ y
OxarMiieHHasa pebpoM M yCuJIeHHasd|b -
IIJIaHKaMM THYTEIX IOpoduien ef /E
-—— = (0,85 + 0,19 nambma) \ / —--

t \ / R
\/ y

[Ipn 3HAYECHMSIX 4<0,8 wim A>4 B dbopmynax Tabm. 29* cregyer npUHUMATH

=08 T=4

COOTBCTCTBCHHO nu
b.
7.24. B u3rubaeMbIX >JI€MEHTaX OTHOIIEHUE IMMPHHBI CBECA CKATOTO MosAca ¢ K TONIIMHE
t ciemyeT mpuHUMAaTh He Oosiee 3HaueHul, onpenenseMbix mo tadm. 30.
Tabmuia 30
Pacuer XapakTepmucTKa HamboJsbume 3HaUeHMS OTHOIWEHUS
n3TMbaeMBIx cBeca b
BJIEMEHTOB ef
t
B npemenax HeoxaliMJIe HHEIM b -
YIOPYyTUX ef /E
nedopmanmit --- =0,5\ / =
t \ / R
\/ y
OxaVMJIIEHHBI b L
pebpoMm ef /E
--- =20,75\ / ==
t \ / R
\/ v
C yueToMm HeoxkalMIIeHHBI b /t=0,11h /t ,
pasBUTUA ef ef w
[JIaCcTUYE CKUX
nebopmaumz <1> HO He Bosee 0,5 \/E/R
Y
OkalMIIE HHEIM b /t =0,16 h /t ,
pebpoM ef ef w
HO He Bosiee 0,75 \/E/R
%

<1>Tpm h /t <= 2,7\ J/E/R HauBoJIbllee 3HaUeHMEe OTHOWEHUS
ef w \/ %
b /t crlemyeT NpMHMMATE :
ef



IJIS HeOoKalMJIeHHOTO cBeca b /t = 0,3 \ /E/R ;

ef \/ y
IoJIS OKaMMIIeHHOTO pebpoMm ceBeca b /t = 0,45 \ /E/R .
ef \/ y
OBo3HauUeHMs, NPUHATHEe B Tabn. 30:
h - pacdeTHas BHCOTa OaJIKU;
ef
t - ToJumMHA CTeHKM Oajku.

w

o a
7.25. BbIcoTa OKalMJIAIONIEro pedpa NOIKH ¢ , M3MepsieMas OT €€ OCH, J0JKHA OBbITh He

0,3h 0,2,
- B DJICMCHTaX,

o
2a,(R | E
YCHJICHHBIX TUIAHKAaMH, TIPHA ATOM TOJIIIHHA pedpa T0JDKHA OBITh HE MEHEE .
7.26*. B 1leHTpalbHO-CKATHIX 3JIEMEHTaX KOpoOYaToro cedeHus HauOoJblliee OTHOIIEHUE

b, /t

MEHee B DJIEMEHTaX, He YCWJCHHBIX IaHkamu (puc. 11), u

pPacyYeTHOH IMUPHUHBI TOsICA K TOJIIIHHE CJIeZlyeT IPUHUMATD 10 Tabm. 27* Kak 1 CTEHOK
KOpOOYaTOro CEUCHHS.
Bo BHEIEHTPEHHO-CXKATBIX M C)KATO-U3THOAEMBIX DIIEMEHTaX KOpOoOYaToro Ce4eHUs

b, /t
HauOOIbIIEE OTHOIIEHHE ¢ CJIEAYyET IIPUHUMATH:

npu m <= 0,3 - KaK Il HEHTPATbHO-CKATBIX AJIEMEHTOB;

A<2+0,04m b, /t=JE/R,

npum>=1,0u ;

mpim >= 1,07 > 2+0.04m

b, /t=(0,4+0,32)(1-0,01m) Rﬁ

HpI/I SHAYCHUAX OTHOCUTCIIBHOI'O SKCLHCHTPHUCUTECTA 0,3 <m < ] HauOOJbIINE OTHOIIECHUS

/t b, /t
cneﬂyeT OHpe,I[eJ'ISITB JIMHCUHOU I/IHTepHOJ'ISII_[I/IeI/I Me)K,Z[y 3HAUYCHUAMUNU d ,

BbIUKCIEHHBIMU Ipu M = 0,3 u m = 1.

7.27*. Ilpu Ha3HaYeHWU CEYEHUH [EHTPAJbHO-, BHELEHTPEHHO-CXKAThIX M CXKarTo-
U3ru0aeMbIX 3JIEMEHTOB 1O NMPEAEIbHON THOKOCTH, a U3rM0aeMbIX 3JIEMEHTOB - 110 MPEIEIbHBIM
nporu6aM, a TaKkKe NMPH COOTBETCTBYIOIEM OOOCHOBAaHMM pPacdyeToM HauOOJbIINE 3HAYCHUS

bti/'

b, It

OTHOILIEHUsI PACYCTHOU IIUPHUHBI CBECA K TOJILUHE clIeZlyeT YMHOXaTh Ha KOA(UIIEHT

Ry(om /o
, HO He Oosee yeMm Ha 1,25.

BHGCB CJICAYyCT NIPpUHUMATh:

A OCHTpaJlbHO-, BHCHOCHTPECHHO-CXKATBIX H C)KaTO-U3rn0aeMbBIX DJIEMEHTOB: P -

. Doy ¢ o
MeHbllee n3 3HaueHmit ¢, P , ¥ “? ucnonp30BaHHOE NPH TIPOBEPKE YCTOWUMBOCTH
snementa; ©=N/4 .
M
o =
. ¢m :1 . O ~ W¢h
JUIS M3rH0aeMBIX DJIEMEHTOB: ; - Oousbllice W3 ABYX 3HAYECHUI
M M,
oc=—2y+—2x
J J

WA ! ’



8. PACUET JINCTOBBIX KOHCTPYKIUN
PACYET HA ITPOYHOCTDb

8.1. PacueT Ha MPOYHOCTH JTUCTOBBIX KOHCTPYKUUH (000JI0UEK BpaIleHHs ), HAXOASIINUXCS B
0€3MOMEHTHOM HaIPSKEHHOM COCTOSIHUH, CIIEAYET BBITIOJIHATH 10 (hopmyJie

2 2 2
\/ x X"y y 3Txy— y}/c

. (93)

o o,
rae ' W ' - HOpMaJbHbIE HAIPSDKEHUS IO JBYM B3aWMHO IEPIECHIUKYJISIPHBIM

HaITpaBJICHUSM

Ve KO3(QQULUUEHT YyCIoBUI pabOThl KOHCTPYKLHMH, Ha3HAYaeMblii B COOTBETCTBUM C
tpeboBanusmMu CHull o mpoeKTHpOBaHUIO COOPYKEHUH MPOMBIIIICHHBIX TPEAIPUATHA.
IIpu >TOM abCOMIOTHBIE 3HAYEHUS TJIABHBIX HANpsDKEHUH [OJDKHBI OBITH He Oouee

3HAQ4YECHMI pACYETHBIX CONPOTUBIICHUI, YMHOKEHHBIX HA Ve,

8.2. Hanpspkenuss B O€3MOMEHTHBIX TOHKOCTEHHBIX 00OO0OuYkax BpamieHus (puc. 17),
Haxoodmuxcs oA AaBJICHUCM KHUAKOCTH, ra3a WM CBITYUYCTO MaTcpuala, CICAYCT ONPCACIATh
o popMynam:

; (94)
F
% Sericos
7Trt oS
, (95)
O-l 0-2
raec ' " - COOTBETCTBEHHO MEPUANOHAIBHOE U KOJBIIEBOE HAMIPSIKCHHUS,
14 ¥ v
'm ? - pamudychl KpUBH3HBI B TJIABHBIX HAMpPaBJICHUSX CPEIUHHON IMOBEPXHOCTH
000JI0YKH;

P - pacueTHOe JAaBJICHHE Ha €MHHUILY TOBEPXHOCTH 00OJIOUKH;

t - TOJIIMHA 000TOYKH;

F - mpoekmwust Ha och z-z 000JIOUKH MOJTHOTO pacyeTa JaBJICHHUS, JCUCTBYIONIETO HA YacTh
obonouku abc (puc. 17);

ru? - paauyc U yroi, nokazaHHble Ha puc. 17.

Puc. 17. Cxema 000709KH BpaIIeHUs

8.3. HampspkeHus B 3aMKHYTBIX O€3MOMEHTHBIX TOHKOCTCHHBIX O0OJIOYKax BpaICHUS,
HAXOJSIIUXCS T0J] BHYTPEHHUM PaBHOMEPHBIM JaBICHHUEM, CIEIYeT OMpeAesaTh o Gpopmynam:
JUTSI IIUTMHJIPUIECKUX 000JI0UYEK



I cpepruuecKux 000sI0ueK

0, =0, 5
t .
;(97)
IUTSI KOHUYECKUX 000JI0UEK

o = pr o. = pr
' 2tcosfB " > tcosf

. (98)

TJIe p - pacuyeTHOE BHYTPEHHEE JIaBJICHHE HA €IMHUILYy TOBEPXHOCTH 000JIOUKY;
I - paJyCc CpeIMHHON MOBEPXHOCTH 0005104k (puc. 18);

B

- Yyroji MexIay o0pa3ylolieil KoHyca 1 ero ocbto z-z (puc. 18).

Puc. 18. Cxema koHU4eCcKOW 000JIOUKH BpaIICHUS

8.4. B mectax u3meHeHust (OpMBbI WM TOJILIMHBI 000JI0YEK, a TAK)KE U3MEHEHHs Harpy3Ku
JIOJIKHBI OBITh YUTEHBI MECTHBIE HANpPsKEHUs! (KpaeBoil 3pPexT).

PACYET HA YCTOMYUBOCTbD

8.5. Pacuer Ha yCTOHYMBOCTH 3aMKHYTBIX KpYTOBBIX LMIMHAPUYECKUX 000JI0UEK
BpAILEHUS, PABHOMEPHO CKaThIX MapajuIebHO 00pa3yoluM, CIeIyeT BBIIOIHATH 10 hopMyiie

O-l < 7(‘00”1 (99)

o,
rIe ' - pacueTHOE HaNpsDKEHHE B 000JIOUKE;

o, . YR,
! - KpUTHYECKOE HANpsHKEHUE, paBHOE MEHbIIIEMY U3 3HaueHui = wim cEt/r (3gechb 1 -
paauyc CpeIMHHOMN TTOBEPXHOCTH O0O0JIOUKH; t - TOJIIUHA O00JIOUYKH).
3unauenns kodsddunmentos ¥ mpu 0 < r/t <= 300 caeayeT onpeaensTs o GopMmyIie

R \r
7 =0,97—(0,00025+0,9SE})?
. (100)

3HavyeHnst KO3(PPHUINEHTOB C CIeIyeT ONpenesaTh mo Tadum. 31.



Tabmumna 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 CJIyda€ BHCLHCHTPCHHOI'O CXKATUA IapaJlJICIBbHO O6pa3y10H_[I/IM WIM YUCTOrO M3ruda B
I[I/IaMeTpaJ'II)HOI\/JI IUIOCKOCTH IIPHU KAaCaTCJIIbHBIX HAIIPAKCHHUAX B MCECTC HanOOJIBIIIETO MOMCHTA,

3/2
. 0,07E(t/r) o,
HC MPCBLIMIAOMIUX 3HAYCHUU , HAIIPSPKCHUC 1 TOJKHO OBITh YBCIIMUCHO B
(1,1-0,10/0,) o]
) pa3, rae - HauMEHbllee HaNpsUKEeHUE (pacTArMBarOIIME HAINPSKEHMS
CUHUTAaTh OTpPIHaTeJILHBIMH).
8.6. B Tpy6ax, paccunThIBa€MbIX KaK C3KaThIe UM CKATO-U3THOAEMbIE

A=2JR,/E >0,65

CTEpPKHH, NIPU YCIOBHON TMOKOCTH JIOJKHO OBITh BBIIIOJIHEHO YCJIOBUE

PESSIER, o

Takue TpyOBI ClieyeT pacCYUTHIBATh HA YCTOWYMBOCTH B COOTBETCTBHH C TPEOOBAHUSIMHU
pa3a. 5 HaAcTOSIIMX HOPM HE3aBUCHMMO OT pacueTa Ha YCTOMYMBOCTh CTEHOK. Pacuer Ha
YCTOMUYMBOCTh CTEHOK OECHIOBHBIX WIIM 3JIEKTPOCBAPHBIX TPYO HE TpeOyeTcs, eciii 3HaYCHHE 1/t
HE MPEBBIIIAET MOJIOBUHBI 3HAUEHUH, onpenenseMslx o ¢opmyse (101).

8.7. llunuHgpuueckas @aHENb, ONEpTas IO JBYM O0Opa3yloluM M JBYM Jyram

. b*/(rt)<20
HaIpaBJIAIONIeH, paBHOMEPHO CKaTasi BAOJL 00pa3yroIuX, Mpu (rme b - mupuHa

NaHEeJH, U3MEePEeHHas 10 Iyre HalpaBIsIoNnIeii) J0KHA ObITh pacCUNTaHa Ha YCTOWYMBOCTH Kak
TJIACTHHKA TT0 hopMyIiam:

o <0,8R,
HpI/I paC‘leTHOM HaHpH)KCHHH ;
oo E
! . (102)
o=R

Vv

/ R,
éS37/ 1+500—
t E

MIPU PaCuE€THOM HAIPSKEHUH

.(103)
0,8Ry <o<R, .
IIpn ” HauOouiplllee OTHOLICHHME b/t ciexyerT OIpelnesaTh JHUHEHHON
MHTEPHOJIALAEH.
b*/(rt)>20 y
Ecmn , TaHeIb CIelyeT pPACCUUTHIBATE HAa YCTOHYMBOCTH Kak 00O0JIOUKY

COTJIaCHO TPeOOBaHMSM II. 8.5.

8.8*%. Pacuer Ha yCTOHYMBOCTD 3aMKHYTOH KpPYTOBOW IIMJIMHAPHUYECKOW O0O0O0IIOUKH
BpAIlIEHUs] TPH JCHCTBUHM BHEIIHETO PAaBHOMEPHOTO NABJICHHS P, HOPMAIBHOTO K OOKOBOM
MIOBEPXHOCTH, CJIETyET BBIOJHATH 110 popmyIie



o,=prit
rae - pacyeTHOE KOJIbLIEBOE HANIPSKEHUE B 00OJIOUKE;

o
2 - KPUTUYECKOE HAPSDKEHHE, OpeIeiieMoe o (opMyJIaMm:
mpu 0,5 <=1/r<=10

., =0,55E(r/1)(t/r)" . (105)

mpu 1/r >= 20

—0.17E(t/r)
2 =OITE(T) - 06)

mpu 10 < U/r <20 nanpspkenue Ter2 cleayeT OnpeaeisaTh JUHEHHON HHTEPIIOISIUEH.

3neck | - nMHA TUIUHAPHYECKONW 000JI0UKH.

Ta >xe 0005104Ka, HO YKpEIUICHHAsl KOJbLEBBIMU PeOpaMu, pacHOI0KEHHBIMU C IIArOM S
>= 0,51 MeXIly OCSMH, JOJKHA ObITh pacCUMTaHa Ha YCTOHYMBOCTH 1O (opmynam (104) - (106)
C MO/ICTAaHOBKOM B HUX 3HAYEHMS S BMECTO .

B sTOoM ciydyae m0MKHO OBITH YJOBIETBOPEHO YCIIOBHE YCTOWYMBOCTH peOpa B CBOEH
MJIOCKOCTH KaK CXATOrO CTEP)KHsI corjlacHO TpeboBanwsiM 1. 5.3 mpu N = prs um pacueTHOU

=1,8r

l
d , TIpU 3TOM B ceueHHe pebpa cienyeT BKII0YaTh YYacTKH OOOJOUYKHU

JUIMHE CTEPXKHS
0,65t,|E/R,
LIMPUHOU !

A=AJR IE

C KaXJOH CTOPOHBI OT OCH pedpa, a yCIOBHAs THOKOCTh CTEPIKHS

HE JIOJKHA MPEBBIIIATh 6,5.

IIpu omHOCTOpOHHEM pedpe KECTKOCTH €ro MOMEHT HWHEPLUHU CJIENYEeT BBIYUCIATH
OTHOCHTEJIBHO OCH, COBIIAAAOLICH ¢ OpKaiiiieil TOBEpXHOCThIO 000I0UKH.

8.9. Pacyer Ha yCTOHYMBOCTH 3aMKHYTOM KpyroBOM NMIMHAPUYECKOW O0O0O0IOYKH
BpAILLEHUS, [T0JIBEP’KEHHON OJTHOBPEMEHHOMY JIEMCTBUIO HArpy30K, yKa3aHHbIX B OIl. 8.5 u 8.8%,
CJIEZIyeT BBIOJHATH 1O (hopMyIie

(o} O
R

cr , ( 1 07)

crl

O-cr 2

- COrjiaCHO

roe  “' IOKHO OBITH BBIYMCIECHO COTJIACHO Tpe6OBaHI/I$IM m 8.5, a
TpeboBaHuAM TI. 8.8%,

8.10. PacueT Ha yCTOWYHUBOCTh KOHUYECKON OOOJIOUKH BPAIICHHS C YTIIOM KOHYCHOCTH B
<= 60°, cxxaroii cunoit N Bosb ocu (puc. 19) cienyer BHIIOIHATH 110 Gopmyie

N=rNo o (108)

N
rae ¢ - KpUTHYECKas cuja, onpezaensemas mo gopmyie

N, =6,28r tc, cos’ f3 (109)

371€Ch t - TONIIKMHA 000JI0UKY;



O o
! - 3HAYeHWE HAIPSDKEHHsI, BBHIUYUCICHHOE COTJIaCHO TpeOoBaHMsM M. 8.5 ¢ 3aMeHOU

r
paguycar paauycoM ", paBHBIM

. 0,97, +0,1r,
" cos B

.(110)

L]
\;

Puc. 19. Cxema KOHHYECKOI 000JI0UKH BpaICHHS
M0J] IEHCTBHEM TPOJIOIBHOTO YCHITUS COKATHS

8.11. Pacuer Ha yCTOMYMBOCTh KOHUYECKOH OOOJOUKH BpAIICHHS TP ACHCTBUU BHEIITHETO
PaBHOMEPHOTO JaBJICHUS P, HOPMAIBHOIO K OOKOBOW IMOBEPXHOCTH, CJIEAYET BBHIMOJHATH IO

dbopmyme

0-2 = 7/00-07'2 , (111)

o,=pr,/t

34€Ch - paC4CTHOC KOJBIIEBOC HAIIPSKCHUC B 060.]'[0‘{1(6;

Terz KPUTHYECKOE HAIPsHKEHUE, OnpeensieMoe o hopmyiie
., =0,55E(r, /h)(t/r,)", (112)

rjae h - BeicoTa KOHHYeCKOH 0007109KH (MEKTy OCHOBAHUSIMH ),

Vm o
- paauyc, onpenensiembrid o Gopmye (110).
8.12. Pacdyer Ha yCTOMYMBOCThP KOHHUYECKOW OOOJOYKM BpAIICHUS, TOABEPKECHHOM
OJIHOBPEMEHHOMY JEHCTBUIO HArpy30K, ykazaHHbix B mm. 8.10 u 8.11, cieayer BBINOIHATH 1O

bopmyne

N Lo
N o-cr2

cr

<7
, (113)

r7ie 3HAYCHUS N, n 7 cienyeT BeIaucaATh 1mo ¢popmyinam (109) u (112).

8.13. Pacyet Ha ycTOMUMBOCTH MOTHOM cheprudeckoil 000TOUKH (MU €€ CerMeHTa) MpH 1/t
<= 750 ¥ NeHCTBUU BHEIIHErO0 PABHOMEPHOI'O JABJIEHUS P, HOPMAJIbHOI'O K €€ MOBEPXHOCTH,
CJIeZlyeT BBIIOJIHATH MO (hopMyJie

O-S}/cacr , (114)

o=pr/2t .
rae - pacUEeTHOE HAIPSIKEHHUE;



o, =0,1Et/r R,
- KpUTHUYECKOE HaNpshKeHUe, IpUHUMaeMoe He 6osee

I - painyC CPEAMHHON MOBEPXHOCTH C(EpPHI.

OCHOBHBIE TPEBOBAHUA K PACUETY .
METAJUVIMYECKUX MEMBPAHHBIX KOHCTPYKIINU

8.14. Ilpu pacuere MeMOpaHHBIX KOHCTPYKLUH ONMpaHHEe KPOMOK MEMOpaHbl Ha yIpyrue
AJIIEMEHTHl KOHTypa CJeIyeT CUMTaTh LIAPHUPHBIM IO JIMHUM ONUPAHHUA U CIOCOOHBIM
nepeaaBaTh CABUT Ha 3JIEMEHTHI KOHTYpA.

8.15. Pacuer MeMOpaHHBIX KOHCTPYKIIMNA JOJKEH MPOU3BOAUTHCS HA OCHOBE COBMECTHOM
paboTbl MeMOpaHbl M 3JEMEHTOB KOHTYypa C y4eTOM MX Ae(OpPMHUPOBAHHOIO COCTOSIHUS H
F€OMETPUUECKON HETMHEHHOCTH MEMOPAHBI.

8.16. HopmanbHble M KacaTellbHbIE HAMNPSOKEHUS, pACHpEleNeHHble 0 KpPOMKaM
MeMOpaHbl, CIeIyeT CYUTATh YPaBHOBEIICHHBIMH CXKaTHEM M HM3THOOM OIIOPHOTO KOHTypa B
TaHTe€HIMAJIbHOMN MJIOCKOCTH.

IIpu pacuere OIOPHBIX 3JIEMEHTOB KOHTYypa MEMOpaHHBIX KOHCTPYKLMH ClEIyeT
YUUTBIBATh:

U3rud B TAHT€HIIMAIBLHON MJIOCKOCTH;

0CEBOE CKATUE B AJIEMEHTAaX KOHTYpa;

C)KaTue, BBI3BIBAEMOE KacaTeJbHbIMHM HANpSIKECHUSMHU IO JIMHUM KOHTaKTa MEeMOpaHbI C
3JIEMEHTaMU KOHTYPa;

n3rud B BEPTUKAIbHON MJIIOCKOCTH.

8.17. Ilpu npuKperieHud MeMOpPaHBbI ¢ HKCLIEHTPUCUTETOM OTHOCUTENBHO LIEHTPa TAXKECTU
CEUeHHs AJIIEMEHTOB KOHTypa KpoMe (akTOpOB, yKa3aHHBIX B 1. 8.16, mpu pacdere KOHTYPOB
CJIeZlyeT YUUThIBaTh KPyUyEHUE.

8.18. Ilpu ompeneneHuu HampsHKEHUM B LIEHTPE KPYIJIBIX B IUIaHE IUIOCKUX MeMOpaH
JIOITyCKAeTCsl MPUHUMATh, YTO OMOPHBINA KOHTYP SBJISETCS HEACPOPMHUPYEMBIM.

8.19. [lns onpeneneHrs HAMPSDKEHUHM B LIEHTPE SJUTMITHYECKON MEMOpPaHbl, 3aKPETICHHOM
Ha JAeopMupyeMOM KOHType, IOMyCKaeTcs NpUMEHATh TpeOoBaHus 1. §.18 mpu ycimoBuu
3aMEHbl 3HAYEHUS paJuyca 3HAueHHEM OOJIbIIEH TIJIaBHOW MOIYyOCH 3JuiMIica (OTHOIIEHHE
0oJbIIIel TOMYOCH K MEHBIIIEH JOKHO ObITh He Oornee 1,2).

9. PACUET DJIEMEHTOB CTAJIbHBIX KOHCTPYKIMI HA BEBIHOCJIMBOCTD

9.1. CranpHble KOHCTPYKIMM M HUX 3JEMEHTHI (MOAKpaHOBble Oanku, Oanku pabodmx
TUTOINAA0K, JIEMEHTHl KOHCTPYKIUI OYHKEPHBIX M Pa3TPy304HBIX 3CTaKad, KOHCTPYKLIUH IO
JBUTATeId U Jp.), HENOCPEJICTBEHHO BOCHPHUHUMAIOIIME MHOTOKPATHO JEHCTBYIOLIHUE
MOJIBUYKHBIE, BUOPALIMOHHBIE UM JIPYTOro BUJA HArpy3KH C KOJIMYECTBOM LIMKJIOB Harpy >KeHUH

10° o Oosiee, KOTOpbIE MOTYT NPHBECTU K SIBICHUIO YCTAJOCTH, CJIEIyeT MPOEKTUPOBATh C
IPUMEHEHNEM TaKUX KOHCTPYKTHUBHBIX pEIICHUH, KOTOpBIE HE BBI3BIBAIOT 3HAYUTEIBHOU
KOHLCHTPAlMU HANPSHKCHUH, U IPOBEPSTh pACYETOM HA BBIHOCIUBOCTD.

KonndecTBo LMKIIOB HATPYKEHUN CIIEAyeT MPUHUMATh 110 TEXHOJIOTUYECKHM TPeOOBAHUSAM
JKCILTyaTaluu.

KoHCTpyKIIMH BBICOKMX COOPYXKEHMH THIIAa aHTEHH, IBIMOBBIX TpyO, MayT, OamieH u
[0JTbEMHO-TPAHCIIOPTHBIX COOPYKEHHM, TPOBEPSEMbIE HAa PE30HAHC OT JEHCTBUSI BETPA, CIEAYET
IIPOBEPSATH PACYETOM Ha BBIHOCINBOCTD.

Pacuer KOHCTpPYKIMI Ha BBIHOCIMBOCTB CIIEAYET NMPOU3BOIAUTH HA JEHCTBHE HArpysok,
yCTaHaBIMBaeMbIX coriaacHo TpeboBanusM CHull no Harpy3skam v Bo3feiCTBUSAM.

9.2*. PacdeTr Ha BRIHOCJIMBOCTH CJICYET IMTPOU3BOIUTH 11O (hOpMYJIe

O SR,

, (115)



v

rae - pacyeTHOE COMPOTHBIICHUE YCTAJIOCTH, NPUHMMaeMoe Mo Tabu. 32*% B
3aBUCUMOCTH OT BpPEMEHHOI'O COMPOTHMBICHHS CTald W TPYII 3JEMEHTOB KOHCTPYKIIHIA,
MPUBEICHHBIX B Ta0m. 83%*;

@ - ko> PHIUEHT, YUUTHIBAIOLIMN KOJHYECTBO [IUKIIOB HATPY/KEHHIA N U BHIYUCIISEMBIIA:

n<3,9%10° .
pu 1o opmynam:

JUISL TPYIIN 3JIEMEHTOB 1 1 2

2
a =0,064(%) —0,5(%}1,75
;(116)

JUIS TPYII 3JIEMEHTOB 3 - 8

2
a=0,07| — | —0,64] — |+2,2
10 10

" n>3,9%x10° a=0,77

; (117)

W K03 duureHT, onpenenseMplii o Tabs. 33 B 3aBUCMMOCTH OT BHUJA HANpPSHKEHHOI'O

., p=0, /0 o o
COCTOSIHHSI M KO3 (UIIMEHTa aCUMMETPUHN HaNPsHKCHHUH P = min ! Ormax ;30ecp ™ wmw ™ -

COOTBETCTBEHHO HauOOJbllIee M HAUMEHbIIEe IO aOCOMIOTHOMY 3HAYCHMIO HANpSIKEHUS B
paccuMTHIBAEMOM DJIEMEHTE, BBIYHCICHHBIE II0 CEUCHHIO HETTO 0e3 yuera Kod(QHUIHMeHTa

JMHAMHYHOCTH U K03hdumuentos ¥ @ , % [Tpu pa3sHO3HAYHBIX HANPSKEHUAX KOIPDUITHESHT

ACUMMETPHUHU HAMPSHKEHUN ClielyeT MPUHUMATh CO 3HAaKOM "'MHUHYC".

Tabmwua 32*

T'pyIins 3HaueHrsS R [pM BPEMEHHOM CONPOTUBJIIEHMM CTAaJIM Pa3PHBY
3JIeMeH— v
TOB R , MIla (xrc/cm2)

un

no 420 ce. 420 (4300) |cB. 440 (4500) [cB. 520 (5300) |cB. 580 (5900)
(4300) no 440 (4500) |mo 520 (5300) |mo 580 (5900) |[mo 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 IOnsa Bcex Mapok crajym 90 (920)

4 To xe 75 (765)

5 " 60 (610)

6 " 45 (460)

7 " 36 (370)

8 " 27 (275)

Tabmuma 33

cuTMa KosbdniimeHT acuMMmeTpun QOpPMyJIEL IJIST BEUMCIIEHUS

max HaNpsXeHU pPo xkoodPuLMEeHTa ramMMma
v




PacraxeHue -1 <= po <= ramMMa

0 < po<=20,8 raMMma

1,0
0,8 <po <1 TamMmMa = ———---
v 1 - po
2
CxaTue -1 <= po <=1 raMmMa = —-———-—-—
v 1 - po
aRyy,
HpI/I pacu€Ttax Ha BBIHOCIMBOCTH IIO Q)opMyne (115) IIPOU3BCIOCHUC HE OOJIKHO

R, 1y,
HpeBI)IHIaTI) .

9.3. CranbHble KOHCTPYKOUU MW HUX 3JJICMCHTHI, HCIIOCPCACTBCHHO BOCIIPUHUMAIOIINC

5
Harpy3Kd C KOJIMYECTBOM IMKIOB HArpyKEHUH MeEHee 10" clenyeT IPOEKTUPOBATh C

IIPUMEHEHNEM TaKHX KOHCTPYKTHBHBIX PEIICHHUN, KOTOpPBIE HE BBI3BIBAIOT 3HAYUTEIBHOU
KOHIIGHTPAllMM HANpsDKEHUH, M B HEOOXOIMMBIX CIIy4asx IPOBEpATh pPacuyeToM Ha
MaJIOLMKIOBYIO IIPOYHOCTD.

10. PACUET DJIEMEHTOB CTAJIBHBIX KOHCTPYKIIUI
HA ITPOYHOCTDB C VYHETOM XPVYIIKOI'O PA3PYIIEHU A

LleHTpanbHO- M BHELEHTPEHHO-PACTSHYThIE AJIEMEHTBHI, a TaKKE€ 30Hbl PAaCTSKEHUS
U3ru0aeMbIX  IEMEHTOB  KOHCTPYKLHMH, BO3BOAMMBIX B  KJIMMAaTHYECKHX  pailoHax
I, L, IL,, II,, II, u 1L, , ciiexyer mpoBepsATh Ha IPOYHOCTH C YYETOM COIPOTUBIICHUS XPYIIKOMY

paspyl1eHuto 1no Gopmyiie

O-maXSIBRu/yu (118)

max

- HanOOoJIbIIIEE pacTsAruBaromece HAIPAKCHHUEC B PaCUHCTHOM CCUYCHHU J3JICMCHTA,
Dy .
b

riue
BBIUKCJICHHOE TI0 CEYEHUIO HETTO 0e3 yueTa KOd(PPUIIMEHTOB JUHAMHUYHOCTU U

B K03 UIIMEHT, MPUHUMAaeMbli 1o Tabi. 84.

DneMeHTHl, TpOBepsSeMble Ha TPOYHOCTh C YYETOM XPYIKOTO pa3pyLICHHs, CIEAyeT
IPOEKTUPOBATH C MPUMEHEHHEM pEIICHHM, IPH KOTOPBIX HE TpeOyeTcsl yBeIMYMBATh TUIONIAb
CEUYCHHS, YCTAHOBJIEHHYIO PACUETOM COTJIACHO TPEOOBAHMAM pa3A. 5 HACTOSAIINX HOPM.

11. PACYET COEJIMHEHUI CTAJIBHBIX KOHCTPYKIIMIA

CBAPHBIE COEJMHEHU A

11.1*. PacueT cBapHBIX CTHIKOBBIX COCAMHEHUMN Ha LIEHTPAIBHOE PACTSKEHUE HIIA CKATHE
ClelyeT MPOU3BOIUTH 1O hopMyIie

ﬁ < Rm,yc
Y , (119)



rae t - HauMeHbIIas TOJIMINHA COCAUHAEMBIX JJIEMEHTOB,;

[ . . .

" - pacdeTHas JUIMHA IIBa, paBHas IOJHOW €ro JAJMHE, YMEHBIICHHON Ha 2t, UM MOJIHOU
€ro JUIMHE B CJIy4yae BbIBOJA KOHIIOB IIIBA 3a MPEEbI CTHIKA.

IIpu pacuere CBapHBIX CTBIKOBBIX COCIMHEHHUN HJIEMEHTOB KOHCTPYKLMM, PACCUMTAHHBIX

R,, R, /
coryacHo 1. 5.2, B popmyne (119) BMmectro ™ cienyer npuHumarp Vu

Pacyer cBapHBIX CTBHIKOBBIX COEJUHEHHH BBIMOJIHATH HE TpeOyeTcss MpH NPUMEHEHUU
CBapOYHBIX MaTepualIoOB coryiacHo I[lpmi. 2, MOJHOM MpoOBape COEAMHSAEMBIX JIIEMEHTOB MU
(bu3NYECKOM KOHTPOJIE KaUeCTBA PACTSIHYTHIX IIIBOB.

11.2*. CpapHble COEAMHEHHUsS C YIJOBBIMH IIBaMU TMPH JACUCTBUM NPOJOJIBHOW H
MOTIEPEYHOM CHIT CIIETyeT PACCUUTHIBATh Ha cpe3 (YCIOBHBIN) MO IBYM ceueHusM (puc. 20):

N

Puc. 20. CxeMa pacueTHbIX CEUEHUI CBAPHOTO COEANHEHHUS
C YIJIOBBIM ILIBOM

1 - cedenue o MeTasTy 1IBa; 2 - CEUCHUE IO METAJLTY
TpaHUILIbI CIIJIABJICHUA

1o MeTajuly 1Ba (ceuenue 1)

NI(Bk 1)< R, 77,
('Bf f W) ‘fyfy ;(120)

110 METaJUTy TPAHUIIBI CIUIABJICHUS (CeUeHue 2)

N/(Bk,1,)<R.7,.7. 21

[ .
roe " - pacuCTHad AJIMHA HIBa, IPUHUMACMasd MCHBIUIC €0 MOJIHOU AJIMHBI HA 10 MM,

By B

u - K03 UIHMEHTHI, TPUHUMAEMbIEC TIPH CBApPKE 3JIEMEHTOB M3 CTAJIN: C TPEACIIOM
tekyuectu 10 530 MIla (5400 krc/cm2) - mo tabma. 34%*; ¢ mpenenom Texkydectu cBbime 530 MIla
(5400 xrc/cM2) He3aBHCHMO OT BHJA CBapKH, MOJOXEHMS IBa M JMAMETpa CBAPOYHOMH

B, =0,7 - p.=1,

b

POBOJIOKH

Vs . .
ooy T K03 puIMeHTs ycaoBui paboOThI IIBa, paBHBIE 1 BO BCEX CIIydasX, KpOMe

KOHCTPYKLMH, BO3BOAUMBIX B KiauMarudyeckux pawonHax I , I , II m II , mma kortopbix

1 =0,85 R
Vs JUIs MeTajula 1IBa C HOPMAaTHBHBIM comnpoTuBieHueM " = 410 MIla (4200

Krc/cm2) u Ve JUTSL BCEX CTaJIEH.

Tabmuia 34*

Bun ceapku npu|llonoxenne | Kosdpdm-— 3HadveHusa ko3pduuMeHTOBR OeTa U
oyaMeTpe mea LUMEHT f
CBaApPOYHOM BeTra NpPM KaTeTax WBOB, MM



IIPOBOJIOKM d, z
MM
-8 |19 - 12 [14 - 16|18 u Oojnee
ABTOMaTMUEecCkada|B BeTa 1,1 0,7
np d = 3 - 5 |JIOOOUKY
BeTa 1,15 1,0
HmxHee BeTa 1,1 0,9 0,7
tera 1,15 1,05 1,0
ABTOMaTHUeckasa|B BeTa 0,9 0,8 0,7
M TOoJIyaBTOMa- |JIOIOUKY
TUYEeCKass Ipu
d=1,4 - 2 tera 1,05 1,0
Huxuee, BeTa 0,9 0,8 0,7
TOPUBOH—
TajbHOE,
BEPTU— BeTa 1,05 1,0
KaJIbHOE
Pyunasa; nojay- |[(B Bera 0,7
aBToOMaTMUECKad | JIOOOUKY,
IIPOBOJIOKOM HUXHee,
CILJIOUWHOT'O ToOpM30H- |OeTa 1,0
CeueHMnd IIpun TaJIbHOE,
d < 1,4 mun BEPTU-—
IIOPOIKOBOM KaJibHOE,
IIPOBOJIOKOM IIOTOJIOU—
HOE
[IlpyMeyaHre . 3HaueHUsS KOBOOUIMEHTOB COOTBETCTBYIT HOPMAJIbHBM

pexmuMaM CBapKu.

JUis yTaoBBIX IIBOB, pa3Mephbl KOTOPBIX YCTAHOBJIEHBI B COOTBETCTBMM C PACUETOM, B
3JIEeMEHTax M3 CTalu ¢ npeaenoM Tekydectu o 285 Mlla (2900 krc/cM2) cnemayeT NpUMEHSTH
IEKTPOJBl MM CBAapOYHYIO IPOBOJOKY COTJAcHO M. 3.4 HACTOAIIMX HOPM, A KOTOPBIX

R . R
pacyeTHBIE CONMPOTHMBIEHMS Cpe3y MO MeTauly mBa "/  JOKHEI ObITE Gonee ', a mpH

pY4YHOH cBapke - He MeHee 4eM B 1,1 pasa mpeBbllIaTh pacyeTHbIE COMPOTUBIICHUS Cpe3y IO

szﬂz / ﬂf

R o
METaJly T'paHMIbBI CINIaBICHUS ™, HO HE MPEBBIIIATh 3HAYCHUH , B DJICMCHTax W3
cTamy ¢ mpenenoM Tekydectn cBbimie 285 MIla (2900 xrc/cM2) nomyckaercs HpPUMEHSTH
9JIEKTPOABI HJIM CBAPOYHYIO IIPOBOJIOKY, JJIST KOTOPBIX BBIIIOJIHAECTCS YCIIOBHE

sz < Rw/' < szﬂz /ﬂ/

[Ipy BBIOOpE AIEKTPOJOB WM CBApOYHOH IPOBOJOKH CIIEIYeT YYHUTHIBATH TPYIIIBI
KOHCTPYKLHUH U KITUMaTUYECKHE PaiOHbI, yKa3aHHBIE B Ta0J. 55%*.



11.3*. Pacuer cBapHBIX COEIMHEHUN C YIJIOBBIMU IIBaMU Ha JEHCTBME MOMEHTa B
IUIOCKOCTH, MEPIEHAUKYISIPHOH IUIOCKOCTH PACIIOJIOKEHUs IIBOB, CIENYET MPOU3BOAMUTH IO
JIBYM CE€YEHUSIM 110 hopMyiam:

110 METaJuly 1IBa

M
W S Rw/']/w/yc
! ; (122)

Mo METaJIIIy I'paHULIbI CIIJIaBJICHHUA

% S sz}/wzyc
’ »(123)

w.
rac r MOMCHT COIIPOTUBJICHHUA PACYCTHOT'O CCUCHUS 11O MCTAJLTY IIBA;

? - TO K€, TT0 METaJUTy TPAHUIIbI CTIIABIICHHUSI.
Pacuer cBapHBIX COE€IMHEHMM C YTJIOBBIMM IIIBAMHU Ha JIEWCTBHME MOMEHTa B IJIOCKOCTH
PaCTOI0KEHHS 3TUX IIBOB CJIEAYET MPOU3BOIUTH 1O ABYM CEUCHUSM IO popMyiam:
10 METaJlTy 1IBa

ﬁ\/xz +y* <R, 7,7

ST : (124)

Mo MCTAJIITy I'paHULbI CIIJIABJICHHUA

M
———— X’ +Y <R 7.7,

J_ +J
o7 , (125)
S Iy
rac - n - MOMCHTBI I/IHepHI/II/I paC‘ICTHOFO CCUCHUS 110 MeTame IIBa OTHOCHUTCJIIBHO
€ro TJIaBHBIX OCEH;
J .
“u ¥ -TO Ke, N0 METAJITy TPaHULbl CILJIABJICHUS;

X Uy - KOOPJIUHATH TOYKH IBa, HAMOOJIeEe YTAICHHOW OT IEHTPa TSHKECTU PAaCUCTHOTO
CEYEHHUS LIBOB, OTHOCUTENIBHO TTIABHBIX OCEU ATOTO CEUCHHUS.

11.4. CpapHble CTBIKOBBIE COCIWHEHUS, BBITIOJHEHHBIE 0€3 (QU3NIECKOro KOHTPOIIS
KayecTBa, NPHU OJHOBPEMEHHOM JEWCTBUM B OJHOM U TOM K€ CEYEHHH HOPMAIBHBIX U

. . o, O
KacaTeJIbHBIX HANpPsDKEHUH ciieyeT npoBepsATh 1o ¢opmyde (33), B KoTopoi 3HaueHus *,

b b

7, R, c.=0,, o,=0,,
U ° craedyeT IMPUHUMATL COOTBETCTBEHHO: u - HOpMaJIbHbBIE

HaIlpsKCHUA B CBAPHOM COCAWMHCHHUU 110 JIBYM B3aWMHO HNCPHCHAUKYJIAPHBIM HAIPaBJICHUAM,

Ty =Ty R,=R,,
¥ ™ - KacarenbHOE HAIpsSHKEHHWE B CBApHOM coeuHeHun; = ™

11.5. Ilpu pacuere cBapHBIX COEAMHEHHUH C YIJOBBIMU IIIBAMH Ha OJHOBPEMEHHOE
JieicTBUE MPOJOIBHOM U MONEPEYHON CHII 1 MOMEHTA JIOJIKHBI OBbITh BBIITOJHEHBI YCIOBUS

7, <R 7. <R
f ”‘fwayc u Tz wz}/wz}/c s (126)



T T
rac ! u - - HAMpsHKCHUA B paCUCTHOM CCYCHHUU COOTBCTCTBCHHO MO MCTAJUTY IIIBA U I10

MCTAJIJIy I'paHUIbl CINJIABJICHUWA, PABHBIC T'COMCTPUICCKUM CyMMaM HaHpﬂ)I(CHI/IfI, BBI3BIBACMBIX
HpO,Z[OJ'IBHOfI n Honepequﬁ CHjIaMH1 1 MOMCHTOM.

BOJITOBBIE COEIMHEHMA

11.6. B 60ATOBBIX COENMHEHUSX MPHU IEHCTBUU MPOAOIBbHON cuiibl N, MpoXoAsiel yepes
HEHTpP TSKECTU COCAMHEHUS, pacipeiesieHne 3TON CHUIIbI MEXIy OOJITaMH CIIEIyeT MPUHUMATH
PaBHOMEPHBIM.

N
11.7*. PacyetHoe ycuiue ~° , KOTOPOE MOKET OBITH BOCIIPHHSATO OJHUM OOJITOM, CIIEAyET
OTIpeneNATh 1o (hopMyIam:

Ha cpe3
N, =R, 7,An, - (127)
Ha CMATHUC
N, =R y.d>t
b bp}/b z ; (128)
Ha pacTsDKEHHE
N, =R, 4, ) (129)

O6o03Hauenust, mpuHAThHe B popmynax (127) - (129):

R R, R .
bs TP 7M. _ pacdeTHBIE CONPOTUBIICHHUS OOJITOBBIX COCINHEHMIA;

d - HapyXHBII TUaMeTp CTepKHA 00ITa;
_ 2
A=nd*/4 pacueTHas IUIOIIA/(b CEUEHUs CTEPXKHS 00Ta;
o . A
P" - mIomaak cedeHus: 00aTa HETTO; JJIsl OONTOB C METPUYECKOW pe3b0oi 3HaYeHue "
cieayet npuHuUMaTh 1o npui. 1 k TOCT 22356-77%;

Dt

- HAUMCHbIIIAgd CyMMapHasd TOJIIUHA 3JIEMCHTOB, CMUHACMBIX B OJHOM HAIIpABJICHUH,

n,
¥ - YUCJI0 PACUYCTHBIX CPE30B OAHOTI'O 6OJ'ITa;

Y KOX(PUIIUEHT YCIOBHIA pabOThl COSIUHEHUS, KOTOPBINA CEeNyeT MPUHUMATh MO TalIl.

35%*.

Tabmuia 35*

XapakKTepuCTUKa COEIOMHEHUS KosdduumeHtT
YCJIOBUM pPabOTEHL
CoeIMHeHUs
TaMMa

b

1. MHOTOOOJNITOBOE B pacdueTax Ha Cpes3 M CMATHEe IIpK
Bosrax:
KJIacCa TOYHOCTM A
KJjIacca TOYHOCTM B m C, BEICOKOIPOUYHEIX C
HepeIryJIMpyeMEM HATAXEHMEM
2. OmHOGOJITOBOE M MHOT'OOOJITOBOE B pacueTe Ha

~

o
~
o O




cMaTtve npu a = 1,5d u b = 2d B siemeHTax

KOHCTPYKUUM M3 CTaJlM C INpenejioM TeKydecTH,

MMa (xrc/cMm2) :
no 285 (2900) 0,8
cB. 285 (2900) mo 380 (3900) 0,75

OBo3HauUeHMs, NPUHATHE B Tabm. 35*:

a - paccTosHME BIOOJIb YCUJIUS oT Kpasa BJIeMeHTa OO LeHTpa
Oxamero OTBEPCTUA;

b - TO X%e, Mexny LeHTpaMM OTBEPCTUN;

d - mmameTp oTBepcTHa Ojg OoJsTa.

IpuMmeuanusa. 1. KosdbduumeHTEH, YCTaHOBJIEHHEIE B I03. 1 u 2,
crlienyeT Yy4dYMTHBATb OIOHOBPEMEHHO.

2. llpn 3HAUEHMSAX PaCCTOSHMNA a u b, NPOMEXYyTOUHHX MeXny
YKA3aHHBEIMM B O03. 2 M B Tabmn. 39, kosdbduumeHT TamMMa crenyer

b

OnpenesiaTh JIMHEMHOM MHTEePNOJIAUMelN.

Jl1st 0THOOOATOBBIX COEAMHEHUH ClielyeT yUUThIBaTh KO3 PULIMEHTHI yCI0BUM pabOThI Ve

coryiacHO TpeboBaHusM 1. 11.8.
11.8. KonmuuecTBO n OOJNITOB B COCAMHEHUM TIPU JCHCTBUM TPOIOJILHON cHibl N ciemyer
OTpEeNIETATh 10 popMyIie

N

N_.
}/C min ’(130)

n>

rae ™" - MEHbIIee M3 3HAYCHUI PacyeTHOTO YCHIIMS Ul OJJHOTO OOJITa, BHIYUCICHHBIX
corjacHo TpeOoBaHusAM I1. 11.7* HacTOAIUX HOPM.

11.9. Ilpu pgelicTBUM Ha COEAMHEHHE MOMEHTA, BBI3BIBAIOLIETO CIBUI COCAUHSAEMBIX
DIIEMEHTOB, pacHpeziefiecHHe YCWIMH Ha OONTHI CIEAyeT NPUHUMATH MPONOPIHOHAIBEHO
PacCTOSIHUAM OT LIEHTPA TSHKECTH COeTMHEHUs 0 pacCMaTpUBaeMoro 0oiTa.

11.10. BoaTsl, paboTtaroniue OJHOBPEMEHHO Ha CPE3 U PACTSIKEHHUE, CIENYET MPOBEPATH
OTJIEJILHO Ha CPe3 U PacTsKEHUE.

Bontel, paboraromme Ha cpe3 OT OJHOBPEMEHHOTO JEHUCTBUS TPOJOIBHOW CHIIBI U
MOMEHTA, CJIeyeT MPOBEPSTh Ha paBHOJCHCTBYIOIEE YCUIIUE.

11.11. B kpemieHMsIX OJHOIO JJIEMEHTAa K JpYyroMy depe3 MpOKIAJKU WU HUHbIE
IPOMEKYTOUHBIE AJIEMEHTHI, a TAK)XE€ B KPEIUICHUSX C OJHOCTOPOHHEW HaKJIaJKOH KOJIMYECTBO
0O0JITOB JJOJHKHO OBITH YBEITMYCHO NPOTHB pacdera Ha 10%.

ITpu KperieHUsIX BBICTYNAIOLIUX MOJIOK YTOJIKOB MJIH IIBEIEPOB C OMOLIbIO KOPOTHIIIEH
KOJINYECTBO OOJITOB, MPUKPEIUISIONINX OJIHY M3 IOJIOK KOPOTHIIIA, JOJDKHO OBITH YBEITHUEHO
npoTtuB pacyera Ha 50%.

COEAMHEHUMA HA BBICOKOITPOYHBIX BOJITAX

11.12. CoenuHeHMs Ha BBICOKOTIPOUHBIX OONTaX ClEIyeT PACCUUTHIBATh B MPEANOI0KEHUU
nepeaadn JEUCTBYIOINX B CThIKaX M IPUKPEILICHUAX YCWINNA Yepe3 TPEHHUE, BO3HUKAIOIIEE 110
COIIPHUKACAIONIUMCS TIOCKOCTSIM COCIMHSEMBIX 3JICMCHTOB OT HATSIKCHHUS BBICOKOIPOYHBIX
6ontoB. [Ipu 3TOM pacmpeneneHUe MPOIOIBLHOW CHIIBI MEXIy OOJNTaMHU CJeIyeT NPHUHUMATH
PaBHOMEPHBIM.

11.13*. PacueTHoe ycunue O , KOTOPOE MOKET OBITh BOCTIPUHSITO KaXKI0H MMOBEPXHOCTHIO
TPCHUA COCAHUHACMBIX JJICMCHTOB, CTAHYTBIX OIJHHWM BbICOKOIIPOYHBLIM 60JITOM, CJICOYyCT
OTpeNIeTATh IO opMyIie



Ry, 4,1
7

Oy, =

, (131)*
RM
riae - pacueTHOE COMPOTHUBIICHUE PACTIKEHUIO BEICOKOIIPOYHOTO 0O0JITa;
# _ koo HUIMEHT TpeHH s, MPUHAMAEMBIil 110 Ta0m. 36%;
7

- KOO PHUIHMEHT HAZC)KHOCTH, TPUHUMAEMBIH 10 Tabi. 36%*;

A4, *
- IUIOLIA/Ib ce4YeHUsl 60JITa HETTO, onpeaeseMas o Tadi. 62*;

7

- K03 (HUIHMEHT yCIOBUI pabOThl COCAUHEHUS, 3aBUCSIINN OT KOJWYECTBA N OOJTOB,

HCO6XOI[I/IMBIX AJIsL BOCIIPUATHA paCYCTHOI'O YCUIIUA, U HpHHHMaeMLIﬁ PaBHBIM:

0,8 mpu n < 5;
0,9 mpu 5 <=n < 10;
1,0 mpu n >= 10.

Tabmuna 36*

Crnnoco6b obpaborkmu (oumcTku) |Cnocob Kosdpdpu—- |KosddmumeHTE TaMMa I[IPpM HaATPy3Ke U
COeIVHSIEMEX MNOBEPXHOCTEN |peryiyr- |[LMeHT h
pPOBaHMUA |TpeHMS |OPpM PABHOCTM HOMMHAJILHEIX IOMaMETPOB
HaTsXEe— |MIO OTBEPCTUM M OOJITOB HeJbTa, MM
HUsa 6oJi—
TOB OVMHaAMUYECKOM ¥ [PHU | IMHAMUUECKOU U
nenbTa = 3 - 67 nopu nejbra = 1;
CTATUUYECKOM U IPU |CTATUUECKOM U IIPU
nejgrTa = 5 - 6 nenbrTa = 1 - 4
1. JpoBemeTHbnt Mnm npobe- [IIo M 0,58 1,35 1,12
CTPYWHEI IOBYX [NOBEPX— " anvdal| 0,58 1,20 1,02
HOoCTeM 6es KOHCepBalLUM
2. To xe, C KOHCepBaluemu " M 0,50 1,35 1,12
(MeTannmmM3aLMe pacre- " anesdal| 0,50 1,20 1,02
JIeHMEeM LMHKAa WM aJIioMU—
HUSA)
3. IOpoOvi omHOM moBepxHOoC—|" M 0,50 1,35 1,12
T C koHcepBaumey nomau-|" anbda| 0,50 1,20 1,02
MEPHEIM KJIEEM M I[IOCHIIKOM
KapOOPYyHIOOBEM TOPOIKOM,
CTaJbHEIMM LleTKaMu 0e3
KOHCEepBAaLUUKM — IOPYTOM
[IOBEPXHOCTU
4. T'azONJla3MEeHHBM IBYX " M 0,42 1,35 1,12
[IOBEPXHOCTEN 0e3 KOH-— " anvdbal| 0,42 1,20 1,02
cepBalLun
5. CrajnpHEMM HMeTKaMM OByxX (" M 0,35 1,35 1,17
noBepxHOCTeN 6e3 KOH— " anwdal| 0,35 1,25 1,06
cepBauun
6. Bes obpaboTku " M 0,25 1,70 1,30
" anevdal| 0,25 1,50 1,20
pumMmeuaHusa. 1. Crnocob perynMpoBaHUS HaTAXeHUA fonroB 1o M
O3HaUaeT pPeryJIMpoBaHME [0 MOMEHTY 3aKpyudMBaHMSA, a [0 ajbda - o
yIJly IIOBOPOTa I'aliKu.
2. JonyckawonTcsa opyrue CIIOCOOEL obpaboTkyu COeIMHAEMBIX
[IOBEpPXHOCTEN, obecneuyBamlMe 3BHaYEHMA KOSQOULMEHTOB TPEHMS MK He

HIVXEe YKAa3aHHBEIX B Tabanle .

KonndyecTBO n BBHICOKOMPOYHBIX OOJITOB B COCIMHEHUM TPU JCUCTBUHU MPOOJTHHOU CHIIBI

CIIeTyeT OMpeeaTh o Gpopmyme



N

nZ-——%——
Qbh 7/0 , (132)*

rac k - KoauuecTBO HOBCpXHOCTeﬁ TPCHUA COCAUHACMBIX 3JICMCHTOB.
=R, A

HarsbkeHue BBICOKOIIPOYHOTO 00JITa CIIeTyeT MPOU3BOJUTH OCEBBIM YCHIHEM b on

11.14. Pacyer Ha MPOYHOCTH COEAUHSIEMBIX JJIEMEHTOB, OCJIA0JICHHBIX OTBEPCTHSIMH O]
BBICOKOTIPOYHBIE OONTHI, CIEAYET BBIMOJIHATH C YYETOM TOTO, YTO TIOJIOBHHA YCHIIHS,
MPUXOJIAIIETOCS HA KXKABIH OONT, B pacCCMaTPUBAEMOM CEUCHHH YXKe TIepejaHa CHIIaMU TPEHUSL.
[Ipu »TOM mpoBepKy OCIHAOJEHHBIX CEUEHHUH CIEAYeT MNPOU3BOIUTH: TMPU JTUHAMHUYECKHUX

n

Harpyskax - Mo rmjaom@aad CCUCHHUSA HETTO , IpU CTAaTHYCCKHUX HArpy3kKax - IO ILIOIIaan

A 20,854 . A4 =1184 A4,<0,854
cedeHus OpyTTo A npu ~” 100 MO yCIOBHOM TUIOMIAANA ~ © " mupu "

COEAMHEHUMSA C ®PESEPOBAHHbLIMU TOPLIAMMU

11.15. B coeanHeHUsX 3JIEMEHTOB C (ppe3epOBaHHBIMU TOPLIAMHU (B CThIKaX M 0a3ax KOJIOHH
U T.I1.) C)KUMAIOLIYIO CUJTY CJIEYyEeT CUUTATh MOJHOCTBIO NIEpEJatoIeiicst uepes3 TOpLb.

Bo BHEIEHTPEHHO-CKATBIX M CXKATO-U3rMOAeMbIX 3JEMEHTaX CBapHbIe WIBBI U OOMNTHI,
BKJIIOYasi BBICOKOIPOYHBIE, YKa3aHHBIX COEIMHEHUHN CIEAyeT pacCUUThIBATh HA MAKCHMaJbHOE
pacTAruBampollee yCHiIMe OT JEHCTBMS MOMEHTa U TMpPOJOJbHOM CuiIbl Ipu Haubolee
HEOJAaronpusITHOM MX COYETAaHUH, a TAK)KE€ HA CABHUralollee yCHINE OT JACHCTBUS MONEPEeYHON
CHJIBI.

[NIOACHBIE COEJMHEHNA B COCTABHBIX BAJIKAX

11.16. CapHble WIBBI U BBICOKOTPOUHBIE OONTHI, COCOUHSIONINE CTEHKH U TMOsica
COCTaBHBIX JIBYTaBPOBBIX OAJIOK, CIEAYET PACCUYUTHIBATH COTJIACHO Ta0m. 37%.

Tabmmma 37*
XapakTep Bun QOpMyJIEL OJIA pacuyeTa I[NOACHEIX
HaTpy3KU CoeIMHEeHUs COeIMHEeHMM B COCTAaBHHEIX OaJjkax
HenonmemxHasda | YI'JIOBEIE IWIBH:
IOBYCTOPOHHUE T/ (2 Bera k ) <= R ramMMa ramMa ; (133)
f £ wf wf c
T/ (2 Bbera k ) <= R rTaMMa ramMma (134)
z £ wWZ wZ c
OIHOCTOPOH— T/ (Bera k ) <= R rammMa ramMa ; (135)
HUE f £ wf wf c
T/ (6era k ) <= R ramMmMa TramMma (136)
z £ wZ wZ c
BEICOKONIPOUYHEIE aT <= Q k ramMma (137) *
BO0JITEL bh ¢}
[TooBmxHasa YTJIOBHEE LIBEL
nBycrTopoHHue |\ / 2 2
\/ T +V /(2 6era k ) <= R r1amma TrTamMma ; (138)




N\ /2 2
\/ T +V /(2 Gera k ) <= R ramma rTamma ; (139)
z £ wWZ wZ c

BLICOKONPOYHELE

OOJITE \ /2 2 2

a \/ T + aneda V <= Q k rammMa (140) *
bh c

OBo3HauUeHMs, NPMUHATHEe B Tabm. 37*:
OS]
T = -- - cIOBMTaplee [0OSC YyCUJIME Ha eIMHMUIY IJIMHEl, BHISHBaeMoe
J
IIOIIEpPEeYHOM CuJIioM Q, THme S - CTaTUUYECKMM MOMEHT OpyTTO Hnosdca 0Oaiku
OTHOCMUTEJIbLHO HeMTpaJIbHOM OCM;
ramma F

V= -—-—- - IHOaBJIeHMe OT COCpPenoOTOUeHHOTO TIpys3a F (nJia

ef
IIOOKPaHOBEIX 0Oajiok OT HaBJIEHMS KoJleCca KpaHa, [IpMHMMaeMoTro 0es
kOo20OULUMEeHTa IOMHAMUYUHOCTM) , I'Ie TaMMmMa - KO»0dMUMeHT, IIPMHVMAaEMBIN
f
COTJIaCHO TpeboBaHuaM CHull o Harpys3KaM M BoO3zmeMcTeMaM, 1 -
ef

YCJIOBHASA IJIMHA paclpenesieHMs COCPEeOOTOUYEHHOTO I'pys3a, [IpUHUMaeMas
nmo nn. 5.13 m 13.34* HacTOAmMX HOPM;

aneba - KO2OOMUMEHT, NPMHMMAEMBIY [IPM HaATpPy3Ke IO BepXHEMY
nosacy ©OaJjku, B KOTOPOM CTEeHKa IIpucCTporaHa K BepxHeMy I[OofAcCy,
ansda = 0,4, a OpU OTCYTCTBUM I[IPUCTPOXKM CTEHKM MM IIPU HaT'py3Ke
IO HWXHEeMy Ioscy ajbba = 1;

a — lal' INOACHEIX BBEICOKOIIPOYHBIX GOHTOB,‘

Q - pacueTHOe ycunue OIOHOTO BBICOKOIIPOYHOT'O tonra,

bh
onpemensgeMoe 1o dopmyse (131) *;

k - xosmmuecTBO HOBerHOCTeIZ TPEHMA COE€IOMHAEMEIX 3JBJIEMEHTOB.

IIpu otcyrctBUM pebep KECTKOCTH JuId  Iepefadyd  OONbIIMX — HEMOJBMKHBIX
COCpPENOTOUEHHBIX HAarpy30K pacdeT MPHUKPEIJIEHUS BEPXHEro Iosica CIEAYET BBINOJIHATH KaK
JUISL IOJBUKHOM COCPEIOTOYEHHOM HArpy3KH.

[Tpyu npUIOKEHUU HETOJBHKHON COCPEAOTOYCHHOM HArpy3KH K HIDKHEMY IOSICY OajKu
CBapHble IIBbI M BBICOKONPOYHBIE OONTHI, MPUKPEIUIAIOUIME 3TOT MOSAC K CTEHKE, CIeayeT
paccuutbiBath 1o ¢opmynam (138) - (140)* Ttabn. 37* He3aBUcHMO OT Hanuuus pedep
KECTKOCTH B MECTaX IIPHWIIOKEHUS I'PY30B.

CBapHble NOSCHBIE LIBbI, BBIIIOJIHEHHBIE C MPOBAapOM HA BCIO TOJIIMHY CTEHKH, CIEAYET
CYMTATh PABHOIIPOYHBIMU CO CTEHKOMH.

11.17. B 0Gankax c COeIMHEHHUSMHU Ha BBICOKONPOUYHBIX OONTaX € MHOTOJHMCTOBBIMH
NOSICHBIMU ITaK€TaMU IPUKPEIJICHUE KaXKIO0TO U3 JIMCTOB 3a MECTOM CBOEr0 TEOPETHYECKOIO
oOpbIBa CJeIyeT pacCUMTHhIBaTh Ha TOJOBUHY YCWIHSA, KOTOPOE MOXET OBITh BOCHPHUHSITO
cedyeHneM JucTa. [Ipukpenenue Kaxaoro JINCTa Ha YYacTKE MEXKIy NEHCTBUTEIBHBIM MECTOM
ero oOpbIBa U MECTOM OOpBIBA MPEABIIYIIETO JHUCTA CIEIYET PACCUMTHIBATh HA TIOJIHOE YCUJIHE,
KOTOPOE MOKET ObITh BOCIIPHUHATO CEYEHUEM JIUCTA.

Koncynprantlntoc: npumeqanue.
Ilo Bompocy, kacaromemycsi IPOEKTUPOBAHUS CTalbHBIX KOHCTpykumi, cm. CIT 53-102-
2004, pexomenpoBanublii [Tucemom 'occtpost PO ot 20.04.2004 N JIB-2596/9.




12. OBLIME TPEBOBAHUS 11O ITPOEKTUPOBAHUIO CTAJIBHBIX KOHCTPYKIIUIA
OCHOBHBIE [TIOJIOKEHUA

12.1%*. IIpu npoeKTUPOBAHNH CTAJIbHBIX KOHCTPYKLUUN HEOOXOAMMO:

MpelycMaTpuBaTh CBsI3M, OOEClevMBarolIMe B MPOLIECCE MOHTaKa M OIKCIUTyaTaluu
YCTOWYMBOCTh U MPOCTPAHCTBEHHYIO HEU3MEHIEMOCTh COOPYKEHHS B LIEJIOM U €ro 3JIEMEHTOB,
Ha3Hayas MX B 3aBUCUMOCTH OT OCHOBHBIX TIapaMETPOB COOPYKEHHUS U PEKHUMa €ro
OKCIUTyaTal (KOHCTPYKTUBHOW CXEMBI, TPOJICTOB, THIIOB KPAaHOB M PEXHMOB UX DPaOOTHI,
TEMIEPATyPHBIX BO3ECHCTBUH U T.11.);

YUUTHIBATh TPOU3BOJICTBEHHBIE BO3MOXXHOCTM M MOIIHOCTb TEXHOJIOIMUYECKOTO H
KPaHOBOTO OOOpYAOBaHUSI MPEANPUATUN - U3TOTOBUTENEH CTAaNbHBIX KOHCTPYKIMH, a Takxke
MOTbEMHO-TPAHCIIOPTHOE U APYTO€ 000PYIOBAHNE MOHTAXKHBIX OpTaHU3aLNH;

MPOM3BOIUTh Pa30MBKYy KOHCTPYKLIMHA Ha OTIPABOYHBIE DSIEMEHTHl C YYETOM BHJA
TpaHcriopTa © Tra0apUTOB TPAHCIOPTHBIX CPEACTB, PALMOHAIBHOIO U HIKOHOMHUYHOIO
TPAHCTIOPTUPOBAHUS KOHCTPYKLUN HAa CTPOUTEIHCTBO U BBIMIOJHEHUS MAaKCUMAIbHOTO 00beMa
paboT Ha NpeANPUATUU-U3TOTOBUTETIE;

UCIONb30BaTh  BO3MOXKHOCTH  ()pe3epoBaHUsl TOPIOB JJIS MOIIHBIX CXaTbIX U
BHELIEHTPEHHO-CKAThIX AJIEMEHTOB (IIPU OTCYTCTBMM 3HAUMTEIBHBIX KPAaeBbIX PaCTATMBAIOIINX
HANPSDKEHUHN ) PU HATMYUK COOTBETCTBYIOIIETO 000PYI0BaHUS HA MPEANPUATHH-U3TOTOBUTEIE;

IpelycMaTpuBaTh MOHTa)KHbIE KPEIUIEHUS 3JIEMEHTOB (YCTPOHCTBO MOHTAXHBIX CTOJMKOB
U T.11.);

B OOJITOBBIX MOHTQXXHBIX COCAMHEHUSX MPUMEHATH OONTH Kiacca ToyHoct B m C, a
TaKk)Ke BBICOKONPOYHBIE, TMPU O3TOM B COCAMHEHMSX, BOCIPUHUMAIONIMX 3HAYUTEIbHBIC
BEPTUKAJIbHBIE YCUIMS (KperyieHusX (epMm, pureneld, paMm U T.II.), CIEAYET MpeaycMaTpuBaTh
CTOJIUKY; MPU HAJIMYUU B COCAMHEHMSIX HM3TUOAIONIMX MOMEHTOB CIIEAyeT MPUMEHSTh OONTHI
kiacca ToyHocTu B u C, pabotaroiye Ha pacTsbKeHHeE.

12.2. Ilpu KOHCTPYHMPOBAHHM CTAIBHBIX CBAPHBIX KOHCTPYKIUW CIEAYET MCKIIOYATh
BO3MOXXHOCTh BPEIHOTO BIIMSHUS OCTAaTOYHBIX AePopManuil W HampsOKEHW, B TOM YHCIHE
CBApOYHBIX, a TaKXe KOHIIGHTpAI[MX HaIMpsHKEHUH, MpelycMaTpuBasi COOTBETCTBYIOIINE
KOHCTPYKTUBHBIE pelleHus (C HauOojiee PAaBHOMEPHBIM paclpeeiieHHEeM HampsiKeHUH B
JJIeMEeHTax M JeTajsX, 0e3 BXOASIIMX YIJIOB, PE3KUX IMEpernajoB CEeUeHUus U JIpYyrux
KOHIIEHTPAaTOPOB HANPSHKEHUN) M TEXHOJIOTUYECKUE MEPONPUATHS (NOPSIOK COOPKHU U CBapKH,
NpeBapUTENbHBIN BHITMO, MEXaHHUUECKYIO0 00pabOTKy COOTBETCTBYIOIIMX 30H IIyTEM CTPOTaHUS,
¢dpe3epoBaHus, 3aYUCTKH A0pAa3UBHBIM KPYT'OM H Jp.).

12.3. B cBapHBIX COCTMHEHUAX CTAIBHBIX KOHCTPYKIIMI CIEAYET UCKITI0YaTh BO3MOKHOCTh
XPYIKOTO pa3pylIEeHUs] KOHCTPYKLIMH B MPOILIECCE UX MOHTa)ka M 3KCIUIyaTallUd B pe3ysbTare
HEOJIaronpusITHOTO COYETAHUS CISAYIOMUX (HaKTOPOB:

BBICOKMX MECTHBIX HAIIPSDKEHUH, BBI3BAHHBIX BO3/IEHCTBHEM COCPENOTOYEHHBIX HAarpy30K
i nedopManuii [eTaneil COeTMHEHNH, a TAaK)KE OCTATOYHBIX HAIIPSKEHUH;

pPE3KMX KOHLIEHTPATOPOB HANpPSDKEHMM HA Y4YyaCcTKaX C BBICOKMMHM  MECTHBIMH
HANpPSDKEHUSIMA M OPUEHTHUPOBAHHBIX MOIMEPEK HamNpaBleHUs IEUCTBYIOMIMX pPAaCTATHBAIOIINX
HaIPSKCHUN;

MOHIKEHHOM TeMIepaTypbl, MPU KOTOPOl JaHHAs MapKa CTald B 3aBUCHUMOCTH OT €€
XMMHYECKOI'O COCTaBa, CTPYKTYPbI U TOJIIMHBI IPOKATa NEPEXOJUT B XPYIIKOE COCTOSIHUE.

[Ipy KOHCTPYHMPOBAHUHU CBapHBIX KOHCTPYKIUUH CIEAYET YUUTHIBATh, YTO KOHCTPYKIHUU CO
CIUIOIIHOM CTEHKOM MMEIOT MEHbIIE KOHLUEHTPATOPOB HANpSKEHUI U MEHEE UyBCTBUTEIBHBI K
9KCLIEHTPUCUTETAM T10 CPABHEHUIO C PEIIETYATHIMU KOHCTPYKIUSMHU.

12.4*. CranbpHble KOHCTPYKLHMHU CIEIyeT 3allMIiaTh OT KOPPO3UHM B COOTBETCTBUU CO
CHull no 3anmure cTpOUTEIBHBIX KOHCTPYKIIUHA OT KOPPO3HUH.

3amuTa KOHCTPYKLMH, NMpeJHa3HAaYeHHbIX Ui JKCIUIyaTalliM B YCIOBHSX TPONHYECKOIO
KJIMMaTa, JoJbkHA BeINoHATECA o I'OCT 15150-69%,



12.5. KoHcTpyKumMH, KOTOpblE MOTYT TMOABEPraThCsl BO3ICHCTBHIO pacIIaBIEHHOIO
MeTasuia (B BHJIEe OpbI3T MU pa3iiuBKe MeTaia, Ipu MPOphIBE MeTajlla U3 Nedell Wi KoBIIeil),
ClelyeT 3allMIaTh OOJUIIOBKOM HWJIM Orpa){lIalollMMU CTEHKaMHU M3 OTHEYHOPHOIO KUpIHya
WIIN 5KapOyTNOPHOro OETOHA, 3alUIEHHBIMU OT MEXaHUYECKUX MTOBPEXKICHUH.

KoHcTpyknnu, moasepramomuecss  JUINTEIBHOMY — BO3IACHCTBUIO  JIyYUCTOW — WIIH
KOHBEKIIMOHHOW TEIUIOTHl WM KPAaTKOBPEMEHHOMY BO3JCHCTBHUIO OTHS BO BpeMs aBapui
TEIJIOBBIX AarperaTroB, CIEAyeT 3allHIIAaTh I[OJBECHBIMA METAUIMYECKHMMHM HKpPaHAMH WIH
(byTepoBKOl U3 KUpIHUYa UK XKapOyHOPHOro OeToHa.

CBAPHbBIE COEJMHEHN A

12.6. B KOHCTPYKIMSX CO CBAPHBIMU COEAMHEHHUSIMHU CIIETYET:

IpelycMaTpuBaTh MPUMEHEHHUE BHICOKOPOU3BOAUTEIBHBIX MEXaHU3UPOBAHHBIX CIIOCOOOB
CBapKH;

obecrieunBaTh CBOOOIHBIN JTOCTYI K MECTaM BBITIOJHEHUSI CBAPHBIX COSINHEHHN C YYETOM
BBIOPaHHOTO crI0c00a ¥ TEXHOJIOTUH CBAPKH.

12.7. Pa3znenky kpoMok moj cBapky cieayer npuHumath no I'OCT 8713-79*, T'OCT
11533-75, TOCT 14771-76*, TOCT 23518-79, 'OCT 5264-80 u 'OCT 11534-75.

12.8. Pa3smepsl u (opMy CBapHBIX YTJIOBBIX IIBOB CJIEAyeT NPUHUMATH C YYETOM
CJIEAYIOUINX YCIOBUIL:

k
a) KaTeThl yIJIOBBIX IIBOB ’ JOJKHBEI OBITH He Gonee 1,2t, rie t - HauMeHbIask TOIIIMHA

COCAUHACMBIX 3JICMCHTOB,

k,
0) KaTeThl YIJIOBBIX IIBOB -

Tab. 38%;

CJICAYyCT MPUHUMATH IO pacdyeTy, HO HC MCHEC YKa3aHHbLIX B

k
B) pacyeTHas [UIMHA YIIIOBOTO CBAPHOTO IIBA JOJDKHA ObITH He MeHee 4 ' u He Menee 40
MM,

I) pacyeTHas JUIMHA (pJIaHrOBOIrO LIBA JOJKHA OBITh He GoJee 830k, ('3" - KO3 (PUIIMEHT,
NPUHUMAEMBIi 10 Tabu. 34%), 32 UCKIIFOUECHHEM IIBOB, B KOTOPBIX YCHIIUE JICHCTBYET Ha BCEM
NPOTSHKCHUH I1IBA;

1) pa3Mep HaxJIECTKH JOJDKEH OBbITh HE MEHee S5 TOJIIWH Hambojee TOHKOTO U3
CBapUBaEMBIX JIEMEHTOB;

€) COOTHOIIICHHUS pa3MEPOB KAaTETOB YIJIOBBIX IIBOB CIIEAYET MPUHUMATh, KaK MpaBwio, 1:1.
[Ipu pa3HBIX TOJIMHAX CBAPUBAEMBIX AJIIEMEHTOB JOIYCKACTCs MPHHUMATH IIBBI C HEPABHBIMHU
KaTeTaMu, TpPH 3TOM KaTeT, NPUMBIKAIONIMA K 0oJiee TOHKOMY 3JEMEHTY, JIOJIKCH
COOTBETCTBOBaTh TpeboBaHMsIM 1. 12.8, a, a mpuMbIKaroUMii kK Oosiee TOJICTOMY DJIEMEHTY -
TpeboBanusaM 1. 12.8, 6;

) B KOHCTPYKIMSIX, BOCHPWHUMAIONINX JWHAMHYECKHE W BUOPAIMOHHBIE HArpy3KH, a

o I I, I 11
TaK)X€ BO3BOJMMBIX B KIMMATUYECKUX panoHax !, "2, 2 m 73, yrJuoBble IIBBI CIEAYET

BBITIOJIHATE C IINIABHBIM IIEPEXOJOM K OCHOBHOMY MCETAJIy IIpU 000CHOBaHUU pacdy€ToM Ha
BBIHOCJIMBOCTH WUJIK HA IPOYHOCTL C YYCTOM XPYIIKOI'O pa3pymliCHUs.

Tabnuia 38*
Bun Bun [lpenen MyHMMAJIbHEIE KAaTeTH MBOB K , MM,
COeOMHEeHUS CBapKM TEeKy4deCTHU f
cranmu, Mla Ipy TOJIIMHEe Oojiee TOJICTOT'O
(xrc/cMm2) M3 CBapuBaeMbIX 3JIEMEHTOB t, MM
4 -16 - |11 —-(17 —-|23 -|33 —-[41 -
5 10 16 22 32 40 80




TaBpoBOE C PyuHasa oo 430 (4400) 4 5 6 7 8 9 10
OBYCTOPOHHUMU
YTJIOBBEIMM IIBAMM ; Ce. 430 (4400) 5 9 7 8 9 10 12
HaxJIECTOUHOE U oo 530 (5400)
yTJIOBOE
ArTomaTu- o 430 (4400) 3 4 5 6 7 8 9
yeckas u
IOJIyaBTO—
mMatuyec— [(Ce. 430 (4400) 4 5 6 7 8 9 10
Kas no 530 (5400)
TaBpoBOE C PyuHasa IOo 380 (3900) 5 9 7 8 9 10 12
OIOHOCTOPOHHVMMA
YTJIOBEIMM WmMBaMu |ABTOMaATU— 4 5 6 7 8 9 10
yeckas u
IOJIyaBTO—
MaTuyec-—
Kas

IpuMeuaHusa. 1. B KOHCTPYKLUMAX U3 CTajJM C M[OpenejioM TeKyuecTu
ceeme 530 MIa (5400 xrc/cM2), a Takxe M3 BCexX CTajieil Npy TOJIIMHE
5J1eMeHTOB CBouile 80 MM MMHMMAJIbHBIE KATETH YTJIOBEIX WMBOB IIPUHUMATCS
IO CIelUMVaJIbHEIM TEeXHUUECKUM YCJIOBUAM.

2. B KOHCTPYKUMAX TIpyHnnsl 4 MMHMMAJIBHEE KATETH OOHOCTOPOHHMX
YIJIOBHIX WBOB CJIeOyeT YyMeHbIlaTh Ha 1 MM [OpPM TOJIIMHE CBapMBaEMEBIX
551eMeHTOB 10 40 MM BKJOYU. M Ha 2 MM — IIPU TOJIIMHE 3JIEMEHTOB  CBHIIE
40 MmM.

12.9%*. JIns npukpenienus pedep *KecTKOCTH, fuadparM M MOsCOB CBApHBIX ABYTaBPOB IO
nn. 7.2%*, 7.3, 13.12*, 13.26 u KOHCTpyKUMIA rpynnsl 4 JOMyCKAaeTCsl IPUMEHATh OAHOCTOPOHHUE

k
/" cnemyeT MPUHMMATE O PacyeTy, HO HE MEHEE YKAa3aHHbIX B

YTJIOBBIE HIBBI, KATETHI KOTOPBIX
Tabm. 38*.

[IpuMeHeHne 3TUX OJTHOCTOPOHHUX YIVIOBBIX IIBOB HE JIOIyCKA€TCsl B KOHCTPYKIIHSX:

rpynnsl I;

AKCILUTyaTHPYEMBIX B CpeIHEarpecCMBHON M CHIJIBHOArPECCHBHOM cpenax (Kiaccupukanus
corsiacHo CHull no 3amuTe cTpouTeabHBIX KOHCTPYKIUN OT KOPPO3UK);

BO3BOJUMBIX B KIuMarndeckux pavonax I, I, Il uII;.

12.10. Ins pacueTHBIX M KOHCTPYKTHUBHBIX YIJIOBBIX IIBOB B IPOEKTE JOJKHBI OBITH
yKa3aHbl BUJ CBAPKHU, JIEKTPOJIbI UM CBApOYHAs MTPOBOJIOKA, TIOJIOKEHHUE I1IBA MIPHU CBAapKeE.

12.11. CpapHble CTBIKOBBIE COCAMHEHHS JIMCTOBBIX JETalel CcleAayeT, Kak MpaBuio,
BBITIOJIHATH MPSMBIMH C TTOJHBIM IIPOBAPOM U C TPUMEHEHHUEM BBIBOJIHBIX TUIAHOK.

B MOHTa)HBIX YCIOBUSAX JIOMYCKAeTCs OJHOCTOPOHHSS CBapKa ¢ MOABAapKOW KOpHS IIBa U
CBapKa Ha OCTalolIeics CTalbHON MOIKIAIKE.

12.12. IlpumeHeHHe KOMOMHHPOBAHHBIX COEIMHEHUH, B KOTOPBIX 4YacTb YCHJIUS
BOCIIPUHUMAETCS CBAPHBIMH IIIBAMH, & YaCTh - OOJITaMH, HE OMyCKAeTCS.

12.13. IlpumeHeHHE MPEPHIBUCTHIX IIBOB, a TAaKXE 3JIEKTPO3AKIICIOK, BBIMOIHIEMbIX
pY4YHOH CBapkOM C TpEeABAPUTEIbHBIM CBEpPJICHHEM OTBEPCTHM, JOMYCKAaeTCsl TOJIBKO B
KOHCTPYKLUSX TPYIIIBI 4.

BOJITOBBIE COEIMHEHNA U COEJUHEHM A HA BBICOKOITPOYHBIX BOJITAX

12.14. OtBepctuss B AeTansiX CTalbHBIX KOHCTPYKLMH CIEAYyET BBINOJHATH COIJIACHO
tpeboBanussm CHull mo mnpaBumam TpoW3BOACTBA M NPHEMKH padOT Il METaUTMYECKHX
KOHCTPYKIUH.



12.15*. bontel kiacca TOYHOCTU A cilelyeT NPUMEHSTb JUIsl COEIWHEHUH, B KOTOPBIX
OTBEPCTUSl MPOCBEpPJEHbl Ha MPOEKTHBIM JuamMeTp B COOpaHHBIX »3JE€MEHTax Jubo Io
KOHAYKTOPaM B OTJIEIbHBIX 3JIEMEHTAaX U JETaJsIX, IPOCBEPJICHBI WM MPOAABIECHBl HA MEHBILNN
JMaMEeTpP B OTJENBHBIX JAETANSX C MOCIEAYIOIINM PacCBEPIMBAaHUEM /10 IPOEKTHOTO AMaMeTpa B
COOpaHHBIX PJIEMEHTaX.

bontel knacca TouHocTy B 1 C B MHOTOOONTOBBIX COETUHEHUSAX CIEIYET MPUMEHATh IS
KOHCTPYKIIMH, H3TOTOBIIIEMBIX U3 CTAIH ¢ TipeaenoM Tekydectu 10 380 Mlla (3900 krc/cm?2).

12.16. DneMeHTHI B y371€ JOMyCKAeTCsl KPENUTh OJHUM OOJITOM.

12.17. bonTel, uUMeEIOLUME MO JJIMHE HEHAPE3aHHOM YacTU YYacTKU C Pa3InYHbIMU
JIMaMeTPaMu, He JIOIyCKaeTcs NPUMEHSTh B COEAMHEHUSX, B KOTOPBIX 3TH OONTHI paboTalOT Ha
cpes.

12.18*. Ilox raiiku OONTOB ciexyeT ycTaHaBIUMBaTh KpyTJible maiiosl mo 'OCT 11371-78%,
O]l TallKW M TOJIOBKM BBICOKOIIPOYHBIX OOJNTOB clieayeT ycraHaBimBarh ImaiObl mo ['OCT
22355-77*. JIns BeicokonpouHbix 601ToB no ['OCT 22353-77* ¢ yBenWYeHHBIMU pa3Mepamu
TOJOBOK M TaeK W TpPH pa3HOCTH HOMHHAIBHBIX JHAMETPOB OTBEpCTHA W OonTa, He
npeBblmatomied 3 MM, a B KOHCTPYKIMSIX, H3TOTOBJIEHHBIX M3 CTald C BPEMEHHBIM
comporuBieHneM He Hmke 440 MIla (4500 xrc/cM2), He TpeBBIIIAIOMEH 4 MM, JTOIyCKaeTCs
YCTaHOBKA OJHOM IIali0BI MO TalKy.

Pe3pba OonTa, BOCIPHHMMAIOMIETO CABHTAIOIIEE YCHIIME, HE JOJDKHA HAXOIUTHhCS Ha
riyOuHe OoJiee MOJOBHMHBI TOJIIMHBI 3JEMEHTA, NMPUIEralolero K raike, WiM CBHILE 5 MM,
KpOME CTPYKTYpHBIX KOHCTPYKLUH, OMNOp JHUHUM 3JeKTponepesaud U OTKPBITHIX
pacrpeleUTeNIbHBIX YCTPOHCTB M JIMHUI KOHTAKTHBIX CeTel TPAaHCIOPTa, I/ie pe3bda J0JKHA
HaXOJMUTHCS BHE MTAKETA COETUHSAEMBIX 3JIEMEHTOB.

12.19*. BoaTsl (B TOM uuCIIe BBICOKONPOYHBIE) CIEAYyeT pa3MellaTb B COOTBETCTBHM C
Tabi. 39.

Taobnuua 39

XapakTepnucTuKa PacCTOSAHUA PaccrodgHua npm
pasMemeHn OOJITOB

1. PaccTosgHMsa Mexny LeHTpaMu OOJITOB B JIHOOOM

HalIpaBJICHUN : 2,5d <*>
a) MMHMMAaJIbHOEe
0) MaKCHUMaJIbHOe B KpaMHMX paOax Ipu 8d mmm 12t

OTCYTCTBUMA OK&U;IMJIHIOLLU/IX YT'OJIKOB IIPU
PacCTsaXeHUM M CXaTuUn

B) MaKCHUMaJIbHOe B CpeIHMX psalax, a Takxe B
KpaVHUX pamax IpM HaJIMuMM OKaAMMIISOMIMUX

YTOJIKOB :
IpM PAaCTIXKSHUN l6d mmm 24t
" cxaTum 12d wmym 18t
2. PaccrosHMsa OT LeHTpa OoJjyiTa OO Kpas DBJIEMEHTA:
a) MMHMMAJIBHOE BIOOJIb YCUJIIMS 2d
©) TO Xxe, IOINepeK yCuJMd:
npu OOPE3HHX KPOMKax 1,5d
" IPOKAaTHHX " 1,2d
B) MaKCHMaJIbHOE 4d mm 8t
') MMHMMAaJIbHOE IJIS BEICOKOIIPOUHEIX OOJITOB IIPHU 1,3d

J0O0M KPOMKE M JIIOOOM HamlpaBJIEHUM YCUJIIMS

<*> B CcoeIMHSEeMHX BJIeMeHTaxX M3 CTaju C I[penejioM TeKydecTu
ceeimie 380 MIla (3900 xrc/cM2) MMHMMAJIbLHOE PACCTOSHME MexIay ©OoJTamu
cJjlemlyeT NPMHMMATbh pabBHBEIM 3d.

OBbo3HauUeHMs, NPUHATHe B Tabn. 39:

d - mmamMeTp OTBepCcTMSa IOJsa O0JiTa;



t - ToymmHa HauboJiee TOHKOIO HAPYyXHOI'O DJJIEMEHTAa.

[lpuMeuaHMe. B CcoeOMHAEMEIX 3SJIEMeHTAax
TexkyuecTr mo 380 Mla (3900 krc/cM2) gmomyckaeTcs
paccTosaHMSA OT LeHTpa ©0oJTa OO Kpas 9DJeMeHTa BIOOJIb YCUIMS U
MVHVMAJIBHOT O PacCcTOoSHMA MexIy LeHTpaMu OOJITOB B CJlydasdx pacueTa
C Yy4YeTOM COOTBETCTBYOUIMUX KODOOMUMEHTOB yCJIOBMM pPaboTH COeOMHEeHUMN
corjlacHo nm. 11.7* m 15.14*.

us3 cTajin C npenejyioM

YMEHbBbIIECHME

CoenuHutenbHble OOJNTHI JOJKHBI pa3MelIaThCs, Kak MpPaBUIO, Ha MaKCHUMaJbHBIX
PACCTOSIHUAX; B CTBIKAX M y3JIaX CIEIyeT pa3MenaTh OOJNThl HA MUHUMAIIBHBIX PACCTOSHUSX.

[Ipu pa3menieHny OOJITOB B MIAXMAaTHOM IMOPSJIKE PACCTOSIHUE MEXy UX IIEHTpaMH BJIOJIb
yCWIIUs clieAyeT MpUHUMaTh He MeHee a + 1,5d, roe a - paccrosiHue MeXAy psaamMu Momepek

n

yeunus, d - nuamerp oTBepcTHs Ais Oonta. IIpu TakoM pa3MelieHHH CeYeHHME JIEMEHTa
OTIpeNIeNSIeTCS, ¢ YYETOM OCTaOJIeHUsI €r0 OTBEPCTUSIMH, PACIOJIO0KEHHBIMUA TOJIBKO B OJTHOM
CEYEHUU TonepeK ycunus (He mo "3ur3ary").

[Ipu npukpemnieHnu yrojika oqHON NOJKON OTBEPCTHE, Haubojee yAaleHHOE OT €ro KOHIIA,
cleqlyeT pa3MellaTh Ha pucke, Omkaiimei Kk o0ymIKy.

12.20*. B coemunenusix ¢ Oonrtamu kiaccoB TouHoctd A, B u C (3a HCKIIOYCHHEM
KpEeIJICHUs BTOPOCTENEHHBIX KOHCTPYKIUN U COEAMHEHUH Ha BBICOKOIIPOYHBIX 00JITaX) JOIKHBI
OBITH MPEIYCMOTPEHBI MEPhI IPOTUB PAa3BUHUMBAHUS T'aeK (IOCTaHOBKA NMPYXUHHBIX 1I1ai0 min
KOHTPraek).

13. JOHOJIHUTEJIbHBIE TPEBOBAHMSI 110 ITPOEKTHPOBAHUIO
I[MTPON3BOJACTBEHHBIX 3JTAHUN 1 COOPYXEHUU <1>

<1> JlomyckaeTcst IpUMEHSTH ISl APYTUX BUJIOB 3JaHUM U COOPYKEHHI.
OTHOCUTEJILHBIE ITPOTUEBI 1 OTKJIOHEHU I KOHCTPYKIUI

13.1*. IIporuObl M mepeMelieHHs] 3JEMEHTOB KOHCTPYKIMM HE JJOJDKHBI MpEBbIIATH
npeenbHbIX 3HaueHuH, yctaHoBineHHbIX CHull mo Harpy3kam u Bo31eHCTBUSAM.

Tabn. 40* uckiroueHa.

13.2 - 13.4 u Tabx. 41* UCKITIOYEHBI.

PACCTOSAHUA MEXAY TEMIIEPATYPHBIMU IIBAMU

13.5. HauOonpiine paccTOSHUS MEXIY TEeMIEpaTypHBIMHM ILIBaMHU CTaJbHBIX KapKacoB
OJITHOATAXHBIX 3JaHUM U COOPYKEHUM cieayeT MPUHUMATh COIrJIacHO Tao. 42.

Tabmuma 42
XapakTepucTukKa Hambospume pacCTOSHUS, M
30aHUM U
COOpYyXeHUN MexXIy TeMIepaTypPHBIMU WBaAMM OT TeMIepaTypHOTO

mBa My TOplia 3IOaHMA

o nOJjmHe OJioKa
(BOOJIL 3OaHMs)

o mmpuHe OJoKa

oo ocu OJxanien
BEPTUKAJIbLHOM CBA3U

B KJIMMATUUYECKUX pa]ZOHax CTpOoMUTEJIbCTRBA

BCEX,

I,

kpome |I , I
T,

4

BCex, kpome|Il , I ,
I, I, II 1 2

1 2 2(IT wn II

BCex, kpome|Il , I ,
I, I, II 1 2

1 2 2(IT w»n II



m IT1 2 3 m IT1 2 3 m IT1 2 3
3 3 3

OTanamMeaeMue 230 160 150 110 90 60
3IaHUsg
HeoTanamBaeMee 200 140 120 90 75 50
3IaHUA ¥ Topsadue
Hexu
OTKPEITHE BCTa-— 130 100 - - 50 40
KaIb

[lpyMeduaHue . [Ipy HaAIUMUUM MEXIy TeMIepaTypHEMM MBaMM 3OaHUS WU
COOPYXEeHUsI IBYX BEPTUKAJILHEX CBS3El PacCTOSHME MexIOy IMOCJeOHUMU B
OCAX He OOJIKHO IpeBbmaTb: nJa spaHmy — 40 - 50 M ¥ OJ18  OTKPHITEIX
scTakan - 25 - 30 M, OpM DSTOM OJg 3HOaHUM UM COOPYXEHUM, BO3BOIUMEIX
B KJMMaTHUYECKMX paroHax I , I, IT wu II , ZOOJIXHEL [PUMHMMaTbLCHA

1 2 2 3
MEeHbIIME M3 yKa3aHHBIX PaCCTOSHUMA.

ITpu npeBbiieHnn 6onee yeM Ha 5% yka3aHHBIX B TaOs. 42 pacCTOSHUHM, a TaKkkKe MpU
YBEIIMYEHUHN KECTKOCTU KapKaca CTEHaMM WIH JPYTMMHM KOHCTPYKLHUSMH B pacuere CIELyeT
YUUTBIBaTh ~ KJIMMAaTHYECKUE TeMIepaTypHble BO3JeHWcTBUS, Heynpyrue aedopmaruu
KOHCTPYKIUI U OJATIUBOCTD y3JI0B.

®EPMbI Y CTPYKTYPHBIE TUIATHI TIOKPLITHIA

13.6. Ocu crepxHeil GpepM U CTPYKTYp MOJKHBI OBITh, KaK MPABUIIO, IEHTPUPOBAHBI BO
BceXx y3nax. LleHTpupoBaHue cTep:KHEH cliefyeT MpOU3BOAUTh B CBAPHBIX (hepMax Mo LEeHTpaM
TSKECTH CEYEHUH (C OKPYIJIEHUEM J10 5 MM), a B OOJTOBBIX - IO PUCKAM YT'OJIKOB, OJIMKaMIIUM K
00yIIIKY.

CwMmemienue oceit mosicoB epM Ipy U3MEHEHHUU CEUYCHUH JIOIMyCKAETCS HE YUNUTHIBATh, €CIH
OHO He npesbImaeT 1,5% BBICOTHI NOsICA.

[Ipy HaMWMUMU SKCUEHTPUCHTETOB B Yy3JaX SJEMEHTH (GepM H CTPYKTYp CIEAyeT
pPAacCUUTHIBATH C YYETOM COOTBETCTBYIOIIUX N3TMOAIOLINX MOMEHTOB.

[lpu mpunoXeHWn Harpy3oK BHE Y3J0B (hepMbl Tosica JTOJDKHBI OBITH PacCUMTaHBl Ha
COBMECTHOE JIEHCTBHE MPOAOJIbHBIX YCHIINH M N3TMOAIOIIMX MOMEHTOB.

13.7. Tlpu mnposerax ¢GepM TMOKPHITUH CBBIIE 36 M CIEAyeT MpeaycMaTpuBaTh
CTPOUTENBHBIM MOJbEM, paBHBIM MNPOrHO0y OT MOCTOSHHOW W HAIUTENbHOM Harpysok. I[lpu
IUIOCKUX KPOBJISIX CTPOUTENIBHBIN MOIBEM CIIEYET MpeyCMaTpUBaTh HE3aBUCHMO OT BEJIMYMHBI
npoJieTa, MPUHUMAs €ro PaBHBIM NMPOruly OT CyMMapHONH HOpMAaTUBHOW Harpysku ritoc 1/200
IIpoJIeTa.

13.8. IIpu pacuere depM ¢ 3IeMEHTaMH U3 YTOJIKOB WU TaBPOB COEAUHEHHS 3JIEMEHTOB B
y3max QepMm JomycKaeTcs NpUHUMATh ImapHUpHbIMH. [Ipu aByTaBpoBbIX, H-00pa3zHbIX u
TpyOUaThIX CEYEHHSAX DJIEMEHTOB pacdeT (epM IO IIAPHUPHOM CXeMe JOIMYyCKaeTcs, KOraa
OTHOIIICHUE BBICOTHI CEUEHUS K JJIMHE 3JEMEHTOB He mpeBbimaet: 1/10 - st KOHCTPYKIIHIA,
9KCILTyaTUPYEMBIX BO BCEX KIMMaTH4YeCKUX paiioHax, kpome I, I,, I, ull;; 1/15 - B paiionax
I, L, ILunll.

IIpu mpeBbIIIEHNN 3TUX OTHOLIEHWH CIEeNyeT YYUThIBAaTh JONOJHUTEIbHbBIE M3rHOaroIue
MOMEHTBI B 3JIEMEHTAX OT >KECTKOCTH Y3JIOB. YUET jKECTKOCTU Y3JIOB B (pepMax pazperaercs
IPOM3BOJUTh MNPHUOIMKEHHBIMH METOJIaMH; OCEBbIE YCHWIMS [JOITyCKAeTCs OINpeNeNaTh IO
LIAPHUPHOM CXEME.

13.9*. PaccTosiHue MEXIy KpasMu 3JIEMEHTOB PEHISTKH U T0sIca B y3JIaX CBapHBIX (pepM c
dacoHkamu cieqyeT mpuHUMaTh He MeHee a = 6t - 20 mm, HO He OGomee 80 mm (37ech t -
TONIIHUHA (PACOHKH, MM).

Mexay TOpLaMu CTBIKYEMBIX AJIEMEHTOB IOSICOB (epM, MEPEeKpPhIBAEMBIX HAKJIaIKaMH,
CJIEZTyEeT OCTaBJIATH 3a30p HEe MeHee 50 MMm.



CeapHble MIBBI, NMPUKPEIUIAIONINE AJIEMEHTHl pemeTku (epmbl K (acoHKaM, ClemayeT
BBIBOJIUTH Ha TOPEIl AJIeMeHTa Ha JUTHHY 20 MM.

13.10. B y3max ¢ep™ ¢ mosicaMu U3 TaBpOB, IBYTaBPOB M OJUHOYHBIX YTOJIKOB KpPEIUICHHUE
(acoHOK K MOJKaM TMOSICOB BCTHIK CIEAYyET OCYIIECTBIATH C MPOBAPOM HAa BCIO TOJIIMHY
(dacoHku. B KOHCTpyKUMAX Ipynnsl 1, a Takke 3KCIUTyaTHPYEMbIX B KIIMMAaTHYECKUX paldoHax
I, 1, II, m II; mpumblkaHue y3710BBIX ()ACOHOK K CIELYET BBIIOJIHATH COINIACHO MO3. 7 TaOIl.

83%*.
KOJIOHHBI

13.11. OtnpaBo4HbI€ AIEMEHTHI CKBO3HBIX KOJIOHH C PEHIETKAMU B JBYX IUIOCKOCTSIX
CIeIyeT YKPeIUIaTh AuadparMamMu, pacrioiaraéMbIMHi Y KOHIIOB OTIIPABOYHOTO dJIEMEHTA.

B CKBO3HBIX KOJOHHAaX C COCAMHUTEIBHOW PEIICTKOM B OJIHOW IUIOCKOCTH auadparMbl
CJeyeT pacrojiaraTb He pexe 4em uepes 4 M.

13.12*. B mneHTpanbHO-CXKAThIX KOJOHHAaX M CTOMKAaxX C OJHOCTOPOHHUMH IOSICHBIMHU
IBaMH corjacHo 1. 12.9%* B y3max kpermieHus: cBsizeid, 0alIoK, pacropoK U JPYTHX dJIEMEHTOB B
30HE Tepelayd YCUJIUS CIEeIyeT MPUMEHSTh JIBYCTOPOHHHUE IMOSICHBbIE LIBBI, BBIXOJAIINE 3a

30k .
KOHTYPbI IIPUKPEILIAEMOTO 3IeMeHTa (y371a) Ha JUIMHY ¢ KaKJI0i CTOPOHBL.

13.13. YrioBsle MWBbI, NPUKPEIUIAIONINE (PaCOHKU COSANHUTEIHHON PEIIETKH K KOJOHHAM
BHAXJIECTKy, CJIEAyeT Ha3HayaTh [0 pacdyeTy M pacrnojiaraTb C JIByX CTOPOH (DaCOHKM BJOJIb
KOJIOHHBI B BHJI€ OTACJBHBIX YYacTKOB B IIAXMAaTHOM IOPSJIKE, IPU 3TOM PACCTOSTHUE MEXKAY
KOHIIaMU TAaKMX IIBOB HE JOJKHO NPEBbIIATh 15 TONIUH (pacoHKH.

B xoHCTpyKUMAX, BO3BOAMMBIX B KIMMartudeckux paronax I, I,, I, uIl;, a Taxke npu

NPUMEHEHUN PYYHOW JIyrOBOM CBAapKU ILIBBI JOJDKHBI OBITH HEMPEPBHIBHBIMU 10 BCEU JJIMHE
bacoHkH.

13.14. MoHTa)XXHBIE CTHIKM KOJIOHH CJIEYET BBIIOJHATH C (h)pe3epOBaHHBIMHU TOPIIAMH,
CBapHBIMU BCTBHIK, Ha HaKJIaJKaX CO CBapHbBIMU IIBaMH WM OoJTaMuU, B TOM YHUCIIE
BBICOKOITPOYHBIMU. [Ipy nmpuBapke HakJIagOK LIBBHI CIEAYyeT HE JOBOIUTH 10 CThiKa Ha 30 MM ¢
KOKI0M cTOpoHBl. Jlomyckaercs mnpuMeHeHHe (IaHIEBBIX COCIUHCHMH C Tiepenadei
C)KMMAIOIINX YCHIINH uepe3 IUIOTHOE KaCaHue, a PACTATUBAIOLINX - OOJITaMU.

CBA3U

13.15. B kaxzaoMm TeMiepaTypHOM OJIOKe€ 3JaHHUs CleAyeT NpeaycMaTpuBaTh
CaMOCTOSITENIbHYIO CUCTEMY CBSI3€H.

13.16. Hwxkuue mosca moakpaHOBBIX Oajlok u (epM MpoieToM cCBeIIE 12 M cremyer
YKPEIIATh TOPU30OHTAIBHBIMU CBSA3SIMH.

13.17. BepTukanbHble CBA3M MEXJy OCHOBHBIMH KOJOHHAMM HM)KE YPOBHS MOIKPAHOBBIX
0aJloK Mpu JByXBETBEBBIX KOJOHHAX CIEAyeT pacrojaraTth B IJIOCKOCTH KaXKJ10M W3 BeTBel
KOJIOHHBI.

BerBu [ByXBETBEBBIX CBsI3€i, Kak MpaBWiIO, CIEIYyeT COEAMHATH MEXIy CcoOoM
COEJIMHUTENIbHBIMU PEIIETKAMU.

13.18. IlomepeuHble TOPU3OHTAJbHBIE CBSI3U CJENYET NpeaycMaTpuBaTb B YpPOBHE
BEPXHEr0 WJIM HIKHETO IOSCOB CTPONMMJIBHBIX ()epM B KaKJIOM IpOJeTe 3[aHHs M0 TOpLaM
TemreparypHeix OnokoB. Ilpm nnmHe TemmeparypHoro Oinoka Oomee 144 ™M ciemyer
npeaycMaTpuBaTh IPOMEKYTOUHBIE ONIEPEYHbIE TOPU3OHTAIBHBIE CBA3H.

CrponmibHble (epMbl, HE MPHUMBIKAIOMINE HEMOCPEJACTBEHHO K TOMEPEYHBIM CBSI3SIM,
CJIeZlyeT pacKpeIuIiATh B INIOCKOCTH PACIIOJIOKEHHs 3TUX CBsI3eH paclopKaMM U pacTsKKaMU.

B mectax pacnosoeHus! NMONepedHbIX CBSI3eH cleAyeT MpenycMaTpuBaTh BEpTUKAIbHBIC
CBSI3U MEXIY (epMamu.



HpI/I HaJIMYUKU KCCTKOTO JUCKAa KpPOBJIM B YPOBHC BCPXHUX IIOSACOB CICAYCT
npeaycMaTpuBaTh MHBEHTapHbIE CheMHBIE CBS3U JUISl BBIBEPKU KOHCTPYKIMN U 00ecreueHus ux
YCTOMYHMBOCTH B IPOLIECCE MOHTAXA.

B DNOKpBITHSX 34aHMM M COOPYXKEHMH, 3KCIUIyaTUPYEMbIX B KIMMAaTUYECKHX palioHax

I, 1, I,ull,, cinemyer, kak mpaBwIO, IpPeAyCMaTpUBATh (JOHOJIHUTEIBHO K OOBIYHO

MPUMEHSIEMbIM ) BEPTUKAJIbHBIE CBS3U MOCPEIUHE KaXKI0T0 POJIETa BAOJIb BCETO 3aHUsI.

13.19%*. TIpononbHbIE TOPU3OHTAIBHBIC CBS3H B INIOCKOCTH HIDKHHUX TOSICOB CTPOTHIIBHBIX
depm cienyer mpeaycMaTpUBaTh BIOJIb KPAWHUX PSAAOB KOJIOHH B 3JaHUSIX C KpaHAMU TPYII
pexumoB pabotsl 6K - 8K mo 'OCT 25546-82; B MOKPBITUAX C MOJICTPONIIIBHBIMU (epMamMu; B
OJIHO- ¥ JIBYXIPOJIETHBIX 3JaHHSIX C MOCTOBBIMH KpaHaMH Tpy30moabeMHOCThIO 10 T u Oonee, a
MpU OTMETKE HH3a CTPONUJIBHBIX KOHCTPYKIIMH CBbIIE 18 M - HE3aBUCUMO OT
Ipy30I0bEMHOCTH KPAHOB.

B 3pmanusx ¢ yuciom npoisietoB 0oliee TPeX rOPU3OHTAIBHBIE MPOJIOJIbHBIE CBSI3U CIIETYET
pa3MeliaTh TakKe BIIOJb CPEJHUX PAJOB KOJIOHH HE pEeXe 4YeM 4Yepe3 MPOJIET B 3JIaHUSX C
kpanamu Tpynn pesxxuMoB padoTel 6K - 8K mo 'OCT 25546-82 u uepes nBa mposeTa - B MPOYHUX
3IaHUSX.

13.20. Topu3oHTaNbHBIC CBS3M IO BEPXHUM M HIKHUM II0sSiCaM Pa3pe3HbIX Gdepm
MPOJIETHBIX CTPOCHUN TPAHCHOPTEPHBIX Trajepel ClIeAyeT KOHCTPYUPOBaTh pPa3leibHO s
Ka)K0ro MpoJjeTa.

13.21. Ilpu npuMeHEHUN KPECTOBOM PELIETKU CBSI3€H MOKPBITHM JOIMYCKAeTCsl pacyeT 1o
YCIIOBHOM cXeMe B NPEINOJIOKEHUH, YTO PACKOChl BOCIHPHUHHMMAIOT TOJIBKO PaCTITHMBAIOIINE
YCUIIHSL.

[Ipu ompeneneHnn ycwiuid B dJEMEHTax CBs3el o0XxaTue MOsSCcOB ¢depM, Kak MPaBHIIO,
YUYUTBIBATH HE CIIETYET.

13.22. Ilpu yctpoiicTBe MeMOpaHHOTO HACTWIa B TUIOCKOCTH HIDKHHUX TIOSICOB (epm
JIOITyCKAETCsl YUUTHIBATh PabOTy MEMOpaHsbI.

13.23. B BUCAYMX TOKPBITUAX C TJIOCKOCTHBIMH HECYHIUMHU CHCTEMaMH (JIBYIOSICHBIMH,
U3THOHO-)KECTKMMH BaHTaMU W T.OI.) CJIEAyeT MpeAyCMaTpuBaTh BEpPTUKAIbHBICE U
TOPU30HTAJILHBIE CBSI3U MEXK]y HECYIIIUMU CUCTEMaMH.

BAJIKA

13.24. TlpumeHsATH TaKEThl JIMCTOB JUIsI TOSCOB CBapHBIX JABYTaBPOBBIX OalloK, Kak
paBuJIO, HE pa3peniaeTcs.

Jlnsg moscoB OaloK Ha BBICOKOMPOYHBIX OOJTaX JMAOMYCKAaeTcsl MPUMEHSATb IaKeThl,
cocrosilue He Oojiee YyeM W3 TPeX JIUCTOB, MPH ITOM IUIOIMIA[L TOSCHBIX YTOJKOB CIEAYeT
MpUHUMAaTh paBHOU He MeHee 30% Bcel Ionaam nosca.

13.25. TlosicHble BBl CBAapHBIX OallOK, a TAKXe IIBbI, MPUCOCIUHSIIOMNE K OCHOBHOMY
CEYCHUIO OallkM BCIIOMOTaTeNIbHBIC DSJIEMEHTHI (HampuMmep, pedpa JKECTKOCTH), IODKHBI
BBITIOJTHATHCS HETPEPHIBHBIMH.

13.26. Ilpu npuMEHEHHH OJHOCTOPOHHUX TOSICHBIX IIBOB B CBAapHBIX JIBYTaBPOBBIX
Oankax, HECYIIMX CTATHYECKYIO HArpy3Ky, JTOJKHBI OBITh BBIIIOJTHEHBI CIEAYIONINE TPEOOBAHNUS:

pacdeTHas Harpy3Ka JIOJDKHA OBITh MPHIIOKEHA CHMMETPHYHO OTHOCHTEIBHO IOMIEPEYHOTO
ceueHus OaJKH;

JOJKHA OBITh 00ECTIeYeHa YCTOMYMBOCTD CXKATOTO TMOsica OAJIKM B COOTBETCTBUH C 1. 5.16%,
a;

B MECTax IMPHIOKEHUS K MOSICY OAIKU COCPEAOTOUCHHBIX HATPY30K, BKIIFOUAsi HATPY3KH OT
pPEOPUCTBIX  KEJIe300€TOHHBIX IUIUT, JOJKHBI OBITh YCTAHOBJEHBI MOMNEpeYHble pedpa
YKECTKOCTH.

B purensix paMHBIX KOHCTPYKIIMH y OTMOPHBIX y3JIOB CIEAYET MPUMEHSThH JIBYCTOPOHHUE
TIOSICHBIC TIIBHI.



B 0ankax, paccYyMTBhIBaEMBIX COTJIACHO TpeOoBaHWsM Tm. 5.18% - 5.23 Hacrosmmx HOpM,
MPUMEHEHHE OJTHOCTOPOHHUX MOSICHBIX IIBOB HE JIOMYCKAETCA.

13.27. PebOpa &KECTKOCTH CBApHBIX OAJOK JOJKHBI OBITh yJaJeHBI OT CTHIKOB CTCHKH Ha
paccrosinue He MeHee 10 TonmuH cTeHKH. B MecTax mepecedeHHs CTHIKOBBIX IIBOB CTEHKU
0anKu C MPOJOIBHBIM PEOPOM KECTKOCTH IIBHI, MPUKPEIUIIONINE pedpo K CTEHKE, CIIEAyeT He
JIOBOJUTH JI0 CTHIKOBOTO 11Ba Ha 40 MM.

13.28. B cBapHbIX ABYTaBpOBBIX OasikaX KOHCTPYKLMI rpynn 2 - 4 cieayer, Kak NpaBuio,
MPUMEHSATH OTHOCTOPOHHHUE pedpa )KECTKOCTHU C PACIIONIOKEHUEM UX C OJTHOM CTOPOHBI OAIIKH.

B Oankax ¢ 0AHOCTOPOHHHMMH MOSICHBIMU IIBaMH pedpa HKECTKOCTU CIIEyeT pacrojararb
CO CTOPOHBI CTEHKH, POTUBOIIOJIOKHOHN PaCONIOKEHUIO0 OJHOCTOPOHHUX MOSCHBIX IIBOB.

ITOAKPAHOBBIE FAJIKA

13.29. Pacuer Ha MNPOYHOCTb MOJKPAHOBBIX OAJOK CIEAYeT BBINOJHATh COIJIACHO
TpeOoBaHusAM 1. 5.17 Ha JeiicTBUE BEPTUKAIbHBIX U TOPU30HTAIIBHBIX Harpy30K.

13.30*. Pacyer Ha NPOYHOCTH CTEHOK IOJKPAHOBBIX OaloOK (3a HCKIIOYEHHEM Oalok,
pacCUMTHIBAEMBIX Ha BBIHOCIMBOCTb, JJISi KPAaHOB Tpymm pexuMoB padotel 7K B 1mexax
metayutyprudeckux npousBoactB U 8K mo 'OCT 25546-82) cienyer BBINONHATE O Gopmyiie
(33), B KOTOpO¥ TIpH pacyeTe CEYCHH Ha OMopax Hepa3pe3HbIX 0ajiok BMecTo koddduimenTta
1,15 cnenyer npuHuMarth kodddunuent 1,3.

13.31. Pacyet Ha yCTOMYMUBOCTD MOJIKPAHOBBIX OAJIOK CJIEAYET BBIOIHITH B COOTBETCTBUH
cm. 5.15.

13.32. TIpoBepKy yCTONYMBOCTH CTEHOK M IMOSICHBIX JINCTOB MOAKPAHOBBIX OaJOK cleayeT
BBINOJIHATH COTJIACHO TPEOOBAHUSAM pa3fl. 7 HACTOSALINX HOPM.

13.33*. [loakpaHoBbIE OaKH CIEAyeT pacCUMTHIBATh Ha BBIHOCIHMBOCThH COIVIACHO pasl. 9

a=0,77
HACTOSALIUX HOPM, IIPHU 3TOM ClIeyeT IPUHUMATh ’ IIPU KpaHax TPYII PEKUMOB pabOThI

7K (B nmexax wmertamrypruyeckux mnpousoactB) nu 8K mo I'OCT 25546-82 u a=L1

OCTAJIbHBIX CITy4asiX.

B nmoakpanoBeIX Oankax JuIsi KpaHOB Tpymm pexumoB paborel 7K (B mexax
MeTtaimyprudeckux npousBoiacts) U 8K mo I'OCT 25546-82 creHkH AONOJHUTENBHO CIEAYET
paccYuTHIBaTh HA MPOYHOCTH COrTacHO 1. 13.34* 1 Ha BRIHOCTUBOCTH corjiacHo m. 13.35%,

Pacuer moakpaHOBBIX 0aJOK Ha MPOYHOCTh U HA BBIHOCIMBOCTH CJEIyET MPOU3BOJUTH Ha
JIEHCTBHE KPAaHOBBIX HArpy30K, yCTaHABIUBAaeMbIX corjiacHo TpeboBanmsiMm CHull mo Harpyskam
Y BO3JCHCTBUSM.

13.34*. B cxaToit 30HE CTEHOK MOJAKPAHOBBIX OAJOK M3 CTaIH C MPEIEIOM TEKYy4YEeCTH 10
400 MIla (4100 xrc/cM2) HOMKHBI OBITH BBITIOJIHEHBI YCIIOBHS:

2

\/(Gx + O-loc,x )2 - (G«Y + O-lac,x ) O-loc,y + Glz””’-" +3 <Txy * Tloc,xy) : ﬂRV 5 (14 1)

o +o, <R
X loc,x R ; (142)
Oloey TO4 S Ry . (143)
Tt Tipey T T/ <R, (144)

rIe
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(145)*

oeta - koahurreHT, npuHUMaeMblid paBHbIM 1,15 st pacyeTa paspe3Hbix O6ayok u 1,3 -
JUTSL pacdeTa CeYeHUI Ha Omopax Hepa3pe3HbIX OaoK.

B ¢opmymax (145)*:

M, Q - COOTBETCTBEHHO M3rHOarOmMii MOMEHT U IONEpeyHasl CHjla B CEYCHUU OalKku OT
pacueTHOU Harpys3Ku;

v o .
/' - K0 DHUIMEHT YBENTUYEHNS BEPTUKATIHLHON COCPENIOTOUEHHON HArPY3KU HA OTIENBHOE

KOJIECO KpaHa, IpUHUMaeMblIil cornacHo TpeboBanusiM CHull no Harpy3kam u Bo3aeiCTBUM;
F - pacueTHOe naBieHue Kojeca KpaHa 6e3 ydera Ko uIMeHTa TMHAMUYHOCTH;

l.
7. YCIIOBHAsI JJIMHA, OTIpeiesiseMast o popmyie
L, =c3J It
v VO (146)

rae ¢ - kod(hUIreHT, MpUHUMAEMBbIN IJI1 CBapHBIX M MPOKATHBIX Oanok 3,25, mis Ganok
Ha BBICOKOTIPOYHBIX OoJiTax - 4,5;

J, .
/- cyMMa COOCTBEHHBIX MOMEHTOB MHEPLHMH I10sCa OAlKM M KPaHOBOTO pebCca WIIH

oOmmMid MOMEHT HHEPIMU pellbca W IMosica B Cllydae TMPHBAPKUA pelibca  IIBAMH,
00eCIeUunBarOIIMMHA COBMECTHYIO pabOTy pelibca U Mosica;

! - MECTHBIH KPYTALIMA MOMEHT, OTIpe/IesieMblii 1o hopmyiie

Mr:F€+O,75chr ’(147)

I'JI€ € - YCIIOBHBIA SKCLEHTPUCUTET, IPUHUMAEMBIN PaBHBIM 15 MM;

O norepeyHasl pacueTHas TOpHU3OHTalbHAas Harpys3ka, BbI3bIBaeMas MEpeKoCaMu
MOCTOBOTO KpaHa M HENapaJJICIbHOCThIO KpPAHOBBIX IyTeH, NpPUHHMaeMas COIJIacHO
tpeboBanusM CHull no Harpy3kam u BO3AE€HCTBUM;

" - BEICOTA KPAHOBOI'O PEJILCa;
3

bt
J,=J, +—~f3 -
- cyMMa COOCTBEHHBIX MOMEHTOB MHEPIIMU KPYUYEHUsS peibca W Iosica, TJIe

t

s bf

nu - COOTBCTCTBCHHO TOJIIMHA U IIHPHUHA BEPXHCTO (C)KaTOFO) rmosica OaJIKu.

Bce nanpsokenus B popmyinax (141) - (145)* cnenyer npunumarts co 3HakoM "tutoc”.
13.35*. Pacuer Ha BBIHOCIMBOCTh BEPXHEH 30HBI CTCHKH COCTABHOMW IMOJKPAHOBOM OaJIKK
CJIEZlyeT BBIOJIHATH 1O (hopMyie

0,5,/0 +0,3672, +0,40,, ,+0,50, <R,
; e (148)

R o
rae ' - pacueTHOE CONPOTHBIIEHHE YCTAJIOCTH JUIsl BCEX CTajei, MpUHUMAaeMOe PaBHBIM

R
COOTBETCTBEHHO JJisi OaJloK CBAapHBIX M HA BBICOKOMPOYHBIX Oonrax: * = 75 MIla (765



krc/cm2) u 95 MIla (930 krc/cM2) - amst cxaTtoil BepXHEH 30HBI CTEHKH (CEUeHHs B TPOJIETE

6ankm); R, _ 65 MIla (665 krc/cm2) u 89 Mlla (875 krc/cM2) - 11t pacTSIHYTOM BEpXHEH 30HBI
CTEHKH (OMOPHBIE CEUCHHS HEPa3PE3HbIX 0AIOK).

3HavyeHus HanpspkeHuil B popmyiie (148) cremyer onpenensts no m. 13.34* ot KpaHOBBIX
Harpy3oK, yCTaHaBJIMBaeMbIX corjacHo TpeodoBanusiM CHull mo Harpy3kam v BO3JACHCTBUSAM.

BepxHnue nosicHple HIBBI B MOJKPAHOBBIX Oaikax AJs KPaHOB IPYyMIl PeXUMOB paboTsl 7K
(B nexax Meramryprudeckux npousBoAcTB) U 8K mo 'OCT 25546-82 nomkHbI ObITH BBITIOJTHEHbI
C MPOBAPOM Ha BCIO TOJILUHY CTEHKH.

13.36. CBoOOAHBIE KPOMKH PACTSHYTHIX MOSICOB IMOJKPAHOBBIX OajJoOK M Oalok padoumx
IUTIOINAJ0K, HETMOCPEACTBEHHO BOCIIPUHUMAIOLINX HArpy3Ky OT MOJBM)KHBIX COCTAaBOB, JOJKHBI
OBITh IPOKATHBIMH, CTPOTAHBIMH WJIM 00pE3aHHBIMU MAIIMHHOW KUCIOPOTHON HIIH TUTa3MEHHO-
JIyTOBOM PE3KOM.

13.37*. Pa3mepbl pebep KECTKOCTH MOJKPAHOBBIX OAaJOK JOJKHBI YIOBJIETBOPATH
TpeboBaHusaM 1. 7.10, mpu 3TOM IIMpPHUHA BBICTYMAIOUIEH YacTU ABYCTOPOHHETO pedpa I0JIKHA
OopiTh He Menee 90 wmM. JIBycropoHHME TomepeyHble pedpa JKECTKOCTH HE  JOJDKHBI
NpUBapHUBaThCS K mosicaM Oanku. Topipl pedep KEeCTKOCTH JOJKHBI ObITh IJIOTHO MPUTHAHBI K
BEPXHEMY MOsACY OaJKu; MpHU 3TOM B Oankax MoJ KpaHbl Ipynn pexumoB padotsl 7K (B mexax
metautyprudeckux mnpousBoAcTB) U 8K mo I'OCT 25546-82 Heo0XoauMo cTporaTh TOPLBI,
IPUMBIKAIOLME K BEPXHEMY TOSCY.

B 6ankax nmon xpansl rpynm pexumoB padoTsl 1K - SK mo 'OCT 25546-82 nomyckaercs
IPUMEHATh OJHOCTOPOHHHE IONEpEUHble pedpa KECTKOCTU C MPUBAPKOM MX K CTEHKE U K
BEPXHEMY MOSACY U PACMIOJIOKEHUEM cOorIacHo 1. 13.28.

13.38. PacueT Ha MPOYHOCTH MOABECHBIX OAIOK KPAaHOBBIX MyTei (MOHOPEIBCOB) CIEAYET
BBINOJIHATh C YYETOM MECTHBIX HOPMAJIbHBIX HANpsKEHUH B MECTe MPUIIOKEHHUS TaBJIECHUS OT
KOJIeca KpaHa, HallpaBJICHHbIX BJIOJIb U TIONIEPEK OCH OaJIKH.

JIMCTOBBIE KOHCTPYKLIM

13.39. KoHTyp TOIEPEYHBIX AJIEMEHTOB >KECTKOCTH OO0O0JIOUEK CIIEAYyeT MPOEKTUPOBAThH
3aMKHYTBIM.

13.40. Ilepemauy cocpemnOTOUYECHHBIX HArpy30K Ha JIMCTOBBIE KOHCTPYKIIMH CJIEIYET, Kak
IpaBUJIO, MPEyCMaTPUBATh YEPE3 FJIEMEHTHI )KECTKOCTH.

13.41. B mecrtax comnpspkeHUI 000JI04eK Pa3TUYHON (HOPMBI CIIEAyeT NMPHUMEHSTh, KaK
NpPaBUIIO, MJIABHbIE MIEPEXO/IbI B LIENAX YMEHBIICHUS MECTHBIX HAIPSKCHUH.

13.42. BoinosHeHUE BCEX CTHIKOBBIX IIBOB CIEAYET MPEaycMaTpUBaTh JIHOO ABYCTOPOHHEH
CBapKoH, 1100 0OAHOCTOPOHHEN CBapKOH ¢ MOJBAPKON KOPHS MM Ha MOAKJIAKAX.

B npoekTte crnenyer ykaszpiBaTh Ha HEOOXOAMMOCTh 00€CNE€UYEeHHUs MJIOTHOCTH COEAMHEHUN
KOHCTPYKLHUH, B KOTOPBIX 3Ta IUIOTHOCTH TpeOyeTcsl.

13.43. B 7JHMCTOBBIX KOHCTPYKLHUSX CJENyeT, KakK I[paBWO, IMPUMEHITh CBapHbIC
coeHeHus: BCThIK. CoelMHEeHHs JHMCTOB TONIIMHON 5 MM M MeHee, a TakKe€ MOHTa)KHbIE
COEJIMHEHUS JI0IyCKaeTCs MpelycMaTpuBaTh BHAXJIECTKY.

13.44. Tlpn KOHCTPYHMPOBAaHUM JIMCTOBBIX KOHCTPYKLUHUI HEOOXOAMMO HpeaycMaTpUBaTh
MHYCTpUAJIbHbIE METO/IbI UX U3TOTOBJICHUS U MOHTaXa IyTEM MPUMEHEHMUS:

JIMCTOB M JICHT OOJIBLIMX pPa3MEpOB;

croco0a pyJOHUPOBAHMS, U3TOTOBJIEHMSI 3aTOTOBOK B BUJIE CKOPIIYII U JP.;

packpost, 00ecreynBaroIIero HauMeHbIlee KOJIMYECTBO OTXO0B;

ABTOMAaTHUYECKON CBapKH;

MUHHMMAJIbHOI'O KOJMUYECTBA CBAPHBIX IIBOB, BHIIIOIHIEMbIX HA MOHTAXeE.

13.45. Ilpu npoeKTHUPOBAaHMHM NPSIMOYTOJIbHBIX WM KBaJIpaTHbIX B IUIAHE IIJIOCKHUX
MeMOpaH MOKPBITHH B yriax OMOPHBIX KOHTYPOB CJelyeT NMPUMEHATh, KaKk MpaBWIIO, IJIABHOE
COMpPSIKEHHE DJIEMEHTOB KOHTypa. Jlis MeMOpaHHBIX KOHCTPYKLMH Cl€QyeT, Kak MpaBuIo,
IPUMEHSTH CTaJIU C MOBBIIIEHHONW CTONKOCTBIO IPOTUB KOPPO3HH.



MOHTAJXHbIE KPEIVIEHUA

13.46*. MoHTa)KHbIE€ KpEIUIEHUS] KOHCTPYKIMH 31aHUN U COOPYXEHUH C MOAKPAHOBBIMU
OasikaMM, paCCUUTHIBAEMBIMU Ha BBIHOCIIMBOCTD, @ TAKKE€ KOHCTPYKLUN MO/ KEJI€3HOAOPOKHbBIE
COCTaBBbI CJIEAyeT OCYLIECTBIIATh Ha CBAPKE MJIM BBICOKOIIPOUHBIX O0JITaX.

bontel kiaccoB TouHoct B m C B MOHTaXHBIX COEAMHEHUSX 3TUX KOHCTPYKLHUN
JIOITyCKAeTCsl IPUMEHSATB!

JUI KpEIUIEHHUs IPOTOHOB, 3JIEMEHTOB (POHApPHON KOHCTPYKIUH, CBSI3€d MO BEPXHUM
noscaM (epM (MpH HATMYMU CBSA3EH 10 HIXKHUM I0sICaM MJIM YKECTKOM KPOBJIM), BEPTUKAIbHBIX
cBsA3el o pepmam u poHApsM, a TAKKE HIEMEHTOB (paxBepKa;

JUIl KpeIUIEHUsl CBs3ed 10 HIDKHUM THosfcaM (epM NpU HAJIWYUU JKECTKOM KpOBIHU
(>kene300€TOHHBIX WM apMHMPOBAHHBIX IUIMT U3  SYEUCTHIX  OETOHOB, CTaJIbHOTO
npopUINPOBAHHOTO HACTHIIA U T.I1.);

JUIS KPEIUIEHUS CTPONWIbHBIX U TMOACTPONMIBHBIX (P€pM K KOJIOHHAM M CTPONMJIbHBIX
depM K MOJICTPONUIBHBIM MPU YCJIOBUM IEepeAayd BEPTUKAIbHOTO OMOPHOTO JABJICHHS depe3
CTOJIHK;

JUIsL KpEeTUICHUs. pa3pe3HbIX MOJKPAHOBBIX 0AOK MEXy co00i, a Takke Ui KPeIICHUs UX
HWDKHETO T105iCa K KOJIOHHaM, K KOTOPBIM HE KPEIATCS BEPTUKAIbHBIE CBSI3U;

Ui KperuleHus Oaysiok pabouux IUIOLIAJ0K, HE MOJBEPraloliuxcs BO3AECHCTBUIO
JUHAMHYECKUX Harpys3oK;

JUIs1 KpETIJICHUsI BTOPOCTENEHHBIX KOHCTPYKIUH.

14. JOTIOJIHUTEJIbHBIE TPEBOBAHII T10 TIPOEKTHPOBAHHIO
KNJIbIX U OBILIECTBEHHBIX 3TAHMM 1 COOPYXXEHUU

KAPKACHBIE 3/IAHUA

14.1 - 14.3 u Tabn. 43 UCKITIOYCHBI.

14.4*. Jlna mepepacmpenesieHuss U3ru0aromumx MOMEHTOB B 3JIEMEHTaX PaMHBIX CHCTEM
JOITYCKAeTCsl MPUMEHEHHE B y3JaX COCJAMHCHUS pUTeNlell ¢ KOJOHHAMH CTalbHBIX HAKIAIOK,
paboTaronux B INIACTUYECKON CTaIHU.

Hakmanku cnenyer BBINONHATH M3 cTajed c mpenenoM Tekydectu no 345 Mlla (3500
Krc/cm?2).

Yceunus B HakIaAKax CleIyeT ONpeNeNaTh MPH MUHUMATbHOM TIpelene TeKy4eCcTH
(o

omin = K, O, . =R, +100 MIla
om0 g MaKkCMMAILHOM TIpesienie Tekyueetn ™ " (1000 xre/em2).

Haxmanku, paboTaromue B IUIACTUYECKOH CTaauH, JOJDKHBI HMETh CTpPOTaHbIC WU
(bpe3epoBaHHbIC MPOAOIBHBIE KPOMKHU.

BUCAYUE [TOKPLITUA

14.5. JIns KOHCTpYKUMN U3 HUTEH ClIEQyeT, KaK MpPaBWIIO, MIPUMEHITh KaHATbI, NPSAU U
BBICOKOIIPOYHYIO ITPOBOJIOKY. JlomyckaeTcs mpuMeHeHue MmpoKaTa.

14.6. KpoBns BHUCSYEro MOKpPBITHS, KaK TMpaBWiIO, JOJKHA OBITh PpacloiodKeHa
HEMOCPEACTBEHHO Ha HECYIIMX HHUTAX WU TMOBTOPSITH oOpasyemyro umu (opmy. [omyckaercs
KPOBJIIO NOJHATh HAJl HUTSAMH, ONEPEB HAa CHELMAIBHYI0 HAJCTPOECUHYI KOHCTPYKLHIO, WIH
MOJIBECUTh K HUTSAM CHU3Y. B 3TOM ciydae gopma KpOBIM MOXKET OTIMYATHCA OT (hOpMbI
IIPOBUCAHUS HUTEH.

14.7. OuepTanusi ONOPHBIX KOHTYPOB CIEAYET Ha3HA4YaTh C yYETOM KPUBBIX AABICHUS OT
YCWINN B IPUKPEIJICHHBIX K HUM HUTSX NPU paCYETHBIX Harpy3Kax.

14.8. Bucsiurie OKPBITHSI CIEAYET paCCUYUTHIBATh Ha CTAOMILHOCTH (JOPMBI OT BPEMEHHBIX
Harpy3ok, B TOM YHCIJIeé OT BETPOBOTO OTCOCA, KOTOpasi JOJDKHA 0OecreyuBaTh r€épMETUYHOCTD



IOPUHATON KOHCTPYKIMM KpoBiu. IIpu 3TOM ciexyer mnpoBepsATh H3MEHEHHE KpHUBU3HBI
HOKPBITUSL MO JIBYyM HAalpaBJIEHUSIM - BAOJIb U momnepek HuTed. HeoOxoanmas cTaOuibHOCTH
JIOCTUTAETCS ¢ MOMOUIbI0 KOHCTPYKTHUBHBIX MEPONPUATUIN: YBEIWYEHUEM HATSIKEHHUS HUTU 3a
CYeT Beca IMOKPBITUA WM NPEABAPUTENBHOIO HAMpPSDKEHMs; CO3JaHHEM CIEeHUaIbHOU
CTaOWIM3HUPYIONIEH KOHCTPYKIMH, TPUMEHEHHEM W3THOHO-)KECTKUX HHTEH; NpeBpamieHHeM
CUCTEMBI HUTEH U KPOBEJIbHBIX IJIUT B €AMHYIO KOHCTPYKIIHIO.

14.9. Ceuenne HUTH [ODKHO OBITh PACCUMTAHO TIO HAWOOJBIIEMY YCHIIHIO,
BO3HHMKAIOIIEMY IIPU pAacYeTHOW Harpy3ke, C Yy4YeTOM H3MEHEHHUs 3a/JaHHOW TeOMEeTpHUU
HOKpBITHS. B ceTuaThix cucremMax, KpOME 3TOro, CEYeHHE HUTH JIOJDKHO OBITH MPOBEPEHO Ha
yCHUJIME OT JeHCTBUS BPEMEHHOM Harpy3KHu, pacrloloKeHHON TOJIbKO BOJIb JAHHON HUTH.

14.10. BepTukanbHble U TOPU3OHTAIbHBIEC NIEPEMELLIEHUSI HUTEN U YCWIMS B HUX CIEAyeT
OTIpeNIeNIATh C Y4eTOM HEJIMHEHHOCTH PabOThl KOHCTPYKIUN TOKPBITHSL.

14.11. Kosddurmentsr ycnoBuii pabOThl HUTEH M3 KaHATOB M WX 3aKPETUICHHH CIIEAyeT
OpUHUMATh B COOTBETCTBUHM ¢ pas3a. 16. [lng craOunu3upyrolmx KaHaToOB, €CIM OHM He

. =1
SIBJISIFOTCSI 3aTsDKKAMU JIJIs1 OTIOPHOTO KOHTYpPa, KOAhPHUIIMEHT yCIoBUi pabOThI Ve

14.12. OnopHble y371bl HUTEH U3 MPOKATHBIX NPOQUIIEH ClieAyeT BBIOIHATh, KaK MPaBUIIo,
HIAPHUPHBIMHU.

15%*. JOITOJIHUTEJIBHBIE TPEBOBAHUMA 10 ITPOEKTHPOBAHUIO OITOP
BO3YIIHBIX JIMHUN JIEKTPOIIEPEJAUYN, KOHCTPYKIIUN OTKPBITBIX
PACIIPEJIEJIMTEJIHBIX YCTPOMCTB U JIMHUIA
KOHTAKTHBIX CETEN TPAHCIIOPTA

15.1*. [Ina omop BO3AYUIHBIX TUHUM snekTponepenaun (BJI) u KOHCTpYKIuil OTKPBITHIX
pacnpenenurenbHbX yeTpoiictB (OPY) u nunuit koHTakTHBIX cetei Tpancnopra (KC) cnenyer,
Kak IMpaBUJIO, MPUMEHATh CTalIM B COOTBETCTBMU ¢ Taba. 50* (kpome crameit C390, C390K,
C440, C590, C590K) u Tabx. 51, a.

15.2*. bontsl knaccoB Tounoctu A, B u C ansa onop BJI u konctpykuuit OPY BricoTO# 10
100 M cnenyeT npuHUMATh KaK JUIsl KOHCTPYKIIUM, HE PACCUMTBHIBAEMbIX HA BEIHOCIMBOCTD, @ JJIs
ornop BeIcoToi 6onee 100 M - Kak JUIst KOHCTPYKIMHA, pAaCCUUTHIBAEMBIX HA BBIHOCIHBOCTD.

15.3. Jlutple neTanu ciemyeT MPOEKTUPOBATh U3 YIJIEpOAUCTON ctamu Mapok 35J1 u 45J1
rpynn otauBok II u I mo 'OCT 977-75%.

15.4*. Tlpm pacuerax omop BJI u konctpykumii OPY u KC cnenyer mnpuHMMath
KOd(pUIIUEHTH yCIOBUI paboThl, ycTaHOBIEHHBIE pa3d. 4* u 11, a Taxxke mo Tabm. 44%*, m.
15.14* u [Ipun. 4* HacTOSIILIUX HOPM.

Tabnuua 44*

DJIeMEeHTH KOHCTPYKLMMA KoaddmumeHnTe
yCJIoBUM padOoTH
TaMMa

c

1. CxaTee mnosca M3 OIOMHOYHEIX YT'OJIKOB CTOEK CBOOOIHO
CTOAWMX OIIOP B IE€PBHIX IBYX I[aHejdax OT OalmMaka
IIpM y3JIOBHIX COEIMHEHMAX:

a) Ha CcBapke 0,95
6) " OBoxrTax 0,9

2. CxaTee DJIEeMEeHTH IIJIOCKMX pelleTUuaTHX TpaBepc U3
OOVHOUHBEIX PAaBHOIIOJIOUWHEIX YI'OJIKOB, IIPUKPEIJISEeMbIX
OOHOM MoJNkKOoM (pmuc. 21):

a) 1mosica, NPUKPEIJISEMBIE K CTOMKE OIOPH 0,9
HENOCPEeOCTBEHHO IOByMa OoJjTamMm u 0OoJee
©) rnosca, IPUKpPEeINJsgeMble K CTOMKEe OIIOPhEl OIHUM 0,75




fosiToM MM depes QacCoHKy

B) PacCKOCH M PacloOpKM 0,75

3. OTTAXKM M3 CTaJIbHEIX KaHaTOB M IIYyYKOB BHICOKO—
IIPOYHOM INPOBOJIOKM:

a) IJa INPOMEXYTOUHHX OIIOP B HOPMAaJIbHHIX PeXMMax 0,9
PaboTE
0) Oy aHKEPHHX, aHKEPHO-YIJIOBHIX M YIJIOBHIX OIIOP:
B HOPMAaJIbHHX pexuMmax paboTh 0,8
B aBapUMHHX pexyMmax paboT 0,9

[IprMeuyaHre. YKazaHHEE B Tabnuie KO3QOUUMEHTH YCJIOBUM pPaboOTH
He pacCIpOCTPaHAKnTCA Ha COEOMHEHMS DBJIEMEHTOB B y3Jlax.

4
a) . y! 2-2
X b o BN e S
YIN| = Ny < 1
L= 1£_l J‘Eﬂ__l

XA i S|
bl

Puc. 21. Cxems! TpaBepc
a - C TPEyTOoJIbHOM pemieTkoi; 6 - To ke, Co CTOHKaMu

Pacyer Ha TPOYHOCTH SIEMEHTOB OMOp, 32 MCKIIOUYEHUEM pacyeTra CEYCHH B MecTax
KpEIUJICHUSI PACTSHYTHIX AJIEMEHTOB M3 OJAMHOYHBIX YTOJKOB, MPUKPEIUIIEMBIX OJHOW MOJKOU
OonTamu, 1o 1. 5.2 He JOIMyCKaeTCsl.

15.5. Tlpu onpenerieHny MPUBEACHHON THOKOCTH 110 TabJ. 7 HAUOOJBITYI0 THOKOCTh BCETO

CTEPIKHS A CJIelyeT BBIYMCIATE 1O hopmynam:

JUISL YETBIPEXTPAHHOTO CTEPXKHSA C IMapajUIeIbHBIMU IOSICAMU, LIAPHUPHO OIEPTOro IO
KOHIIaM

A=211b . (149)

JUI TPEXTPAHHOTO PaBHOCTOPOHHETO CTEP)KHS C MapaljIeIbHBIMU TOSICAMU, IIAPHUPHO
ONEPTOro Mo KOHIaM

JUISE CBOOOTHOCTOSIIIEH CTOWKY MUpaMuaanbHoi Gopmsl (puc. 9)*

A=2uhlbs)y

O06o03Hauenust, npuHAThie B popmynax (149) - (151):



 =1,25(b, /b)) =2,75(b, /1 b,)+3,5 5
’ i - ko3 pHIHMEHT I oTpeIeIIeHUs] PACUSTHON JJINHBI,

| - reomeTpHrueckas AJIMHA CKBO3HOT'O CTEPXKHS;
b - paccTosiHuE MEXIY OCSIMU MOSCOB Y3KOM IPaHU CTEPHKHS C MapayIebHBIMU MOSCAMU;
h - BeICOTa CBOOOJHO CTOSILEH CTOMKH;

b, b .
M ' - pacCTOSIHUSA MEXAY OCSIMH TOSCOB MUPAMUIAIBHON OMOPbI COOTBETCTBEHHO B

BEPXHEM U HH)KHEM OCHOBaHMSIX HanOoJsee y3KOi rpaHH.

15.6. Pacuer Ha ycTOMYMBOCTh BHELIEHTPEHHO-CKAThIX U CKATO-U3rMOAEMbIX CTEp)KHEU
CKBO3HOT'O CEYEHMs, MIOCTOSTHHOT'O 110 JJIMHE, CJEAYET BBIOJIHATH COrJIACHO TpeOOBAHUAM pa3fl.
5 HacTosAUMX HOPM.

JUIs paBHOCTOPOHHUX TPEXI'PAHHBIX CTEP)KHEH CKBO3HOTO CEYEHHs, IOCTOSHHOIO IO
JUIMHE, C PEIleTKaMU U MJIaHKaMU OTHOCUTENIbHBIM 3KCIEHTPUCUTET M CJIEAYET BBIUUCIATH MO
dbopmynam:

IIpU U3rUO€E B IJIOCKOCTHU, NEPIIEHANKYIIPHONU OHOM U3 rpaHeit

m=3,488M |(Nb) (152)

npu U3rude B MIOCKOCTH, MapaJIeIbHON OJJHOM U3 rpaHeit

m=38M /(Nb) (153)

riae b - paccTosiHEE MEXAY OCSIMU MOSICOB B IJIOCKOCTHU TPaHH;

B kodpduimeHT, paBHbli 1,2 mpu OonToBbiX coemuHeHHsX W 1,0 - mpU CBapHBIX
COETMHEHUSIX.

15.7. Tlpu pacyere BHELEHTPEHHO-CHKATBIX U CXKATO-MU3THOAEMbIX CTEp)KHEH CKBO3HOTO
CEYEHHUs COrjacHO TpeOoBaHUSAM M. 5.27* HAcTOAUIMX HOPM 3HAUEHHUE IKCLUEHTPUCUTETA MpU
OOJITOBBIX COCTUHEHUSAX FTIEMEHTOB CJIEyeT YMHOXaTh Ha KoadpurueHt 1,2.

15.8. Ilpu mpoBepke yCTOMYMBOCTH OTACIIBHBIX TMOSICOB BHEIICHTPEHHO-CKATBHIX U CIKATO-
U3ru0aeMbIX CTOEK CKBO3HOT'O CEUYEHHS ONOp C OTTSKKAMU MPOJOJIbHYIO CHIIYy B KaXI0M Iosice
CIIEZlyeT OMpEAesTh C YYEeTOM YCWIHS OT HM3THOAomero MoMeHTa M, BBIUHCIEMOro IO
nepOopMHUpPOBaHHON cxeMe. 3HaueHHE ATOr0 MOMEHTa B CEpelMHE JUIMHBI IIAPHUPHO-ONEPTOi
CTOMKH JIOJDKHO OTPEIEINATHCS 10 PopmyIie

N
M=M, +ﬂ7(fq +1)
, (154)
M . .
rae ¢ - unsrubaromMii MOMEHT B CEpeJUHE JUIMHBI OT IONEPEeYHOW Harpysku,

ompeesieMblil Kak B OOBIYHBIX Oalikax;

5=1-0,INI*/(EJ) y
5 31€Chb J - momeHT HUHCPLIUN CCUCHUS CTOUKU OTHOCUTCIIBHO OCH,

NEPIEHANKYJSIPHON IIJIOCKOCTH IEHCTBHS MIOTIEPEYHON HATPY3KH;
| - nIMHA CTOMKU;
N - mpozonbHas cuia B CTOMKE;

‘- mporu® CTOWKHW B CEPEIUHE JJIMHBI OT MOMEPEUYHON HArpy3KH, ONpenessseMblii KaKk B
OOBIYHBIX OalIKax;
Sy =1/750

B

- CTpeJiKa HayaJlbHOTO UCKPUBIICHUSI CTOUKH;

- k03 punMeHT, npuHUMaeMslii coraacHo 1. 15.6.



15.9. Ilomepeunyto cuiny Q B cXaTro-U3ru0aeMblX M IIAPHUPHO-ONEPTHIX CTOMKax
CKBO3HOI'O CEYEHHS, MOCTOSHHOIO IO JUIMHE, B ONOpax C OTTSDKKaMHU CleqyeT NPUHUMATh
MOCTOSTHHOM T10 JJIMHE CTOMKU U ONPENEISATh 1Mo hopmyJie

3,148N
00, +* 2P (14 1,)
.(155)
rac Qmax - MakCUMaJIbHas MMonepeyHasl cuja OT BHEIITHEH Harpy3KHu.

OctanbHbie 0003HaueHUs B popmyiie (155) npuHsaTel Takumu, Kak B popmyne (154).

15.10*. PacueT Ha yCTOMYHUBOCTD CXKATHIX CTEPKHEH KOHCTPYKITUN U3 OJJUHOYHBIX YTOJIKOB
CJIETyeT BBITIONHSATh, KaK MPABHUIIO, C YUYETOM SKCIEHTPHYHOTO MPUIIOKESHHSI IPOJIOJIBHBIX CHIIL.

JlomyckaeTcsi pacCUMTBIBATh ITH CTEPXKHHU KaK IEHTPaIbHO-CxaThie o Gopmyse (7) mpu

YCIIOBHM YMHOEHUSI TPOJIOIBHBIX CHII Ha KOA(PPUIIMESHTHI “n y % , IPUHUMAaeMble HE MEHEe
1,0.

B npoctpaHCTBEHHBIX OOITOBBIX KOHCTPYKLMSIX IO puc. 9* (kpome puc. 9%, B 1 KOHIEBBIX
OI0p) MPH LIEHTPUPOBAHUM B y3JaX CTEP)KHEH M3 OAMHOUYHBIX PaBHOIOJOYHBIX YTOJIKOB IO UX
pUCKaM TIpU OTHOPSIIHOM pACIIOJIOKEHUH OOJITOB B DJIEMEHTAX PEHICTKH W TMPHUKPETUICHUH

(24 (24
pPacKocoB B y3je C JBYX CTOPOH TOJKH TOsica 3HaueHus kodpduuueHtroB ” u ¢

OMPCACIIAOTCA:

1<3,5 A=35 )
ciaeayeT IpuHUMAaTh ) o popmynam:

A>
IS TIOSICOB C (mpu

b

0,55<c/b<0,66 N, /N,<0,7

a, =1+[¢/b=0,55+7(0,2-0,05Z) N, / N,  (156)*

md m

0.4<c¢/b<0,55 N,,/N,<(2,33c/b-0,58)
opua ’ "

&, =0,95+0,1c/b+[0,34-0,62c/b+7(0,2-0,05Z) [N,/ N, (156,
; (156, 2

ISl PACKOCOB (C OTHOIIICHUEM PAcCTOSHUS 10 MOJIKE YTOJIKa packoca OT 00yIIKa JI0 PUCKH,

Ha KOTOPOH YCTaHOBJICHBI OOJNTHI, K IIMPUHE MOJKU Yroiika packoca, paBHoM ot 0,54 mo 0,60),
MPUMBIKAIOLIUX K pAaCCUUTHIBAEMOM MaHENH Mosica, o Gpopmysam:

0,55<c/b<0,66 N, /N, <07

ad=1,18—0,36c/b+(1,8€/b—0,86)de/Nm ; (157)%

04S0/b<0 55 de/NmS(2’33C/b_0’58)
opu ’ u

a, =1-0,04c/b+(0,36-0,41c/b)N, /N,
a c/b+( ¢/B) N,y (157, a)

J7st mpOCTPaHCTBEHHBIX OOJITOBBIX KOHCTPYKIIHI 1o puc. 9%, 1, 1, € B hopmynax (156, a) u
(157, a) cnenyet npunumars 0,45 <= c/b < 0,55.



B mpocTpaHCTBEHHBIX CBapHbBIX KOHCTPYKLHMSAX W3 OJMHOYHBIX PAaBHOIOJOYHBIX YTOJIKOB
no puc. 9% 06, r (KpoMe KOHILEBBIX OIOpP) C MPHUKPEIUIEHUEM PACKOCOB B Yy3J€ TOJIBKO C

. N, /N, <0,7 a, a,
BHYTPEHHEN CTOPOHBI IOJIKU II0siCa IIPH 3Ha4eHUs1 K03((UINEHTOB 31
IIPUHUMAIOTCS:

N .o =a,=10
[IpY LEHTPUPOBAHUY B y3JIaX CTEPIKHEH 110 LIEHTPaM TKECTH CEYECHUU ;
a,=a,=1+0,12N, ,/N,

IIPY LEHTPUPOBAHUY B y3J1aX OCEH pacKOCOB Ha OOYIIOK osica .

IIpu pacuere KOHCTpyKLMH Ha COBMECTHOE JEHCTBUE BEPTUKAJIBHBIX W IONEPEYHBIX
Harpy30K M KpYTSIIEro MOMEHTA, BBI3BAHHOI'O OOpPBIBOM INPOBOJAOB MJIM TPOCOB, JOIYCKAaeTCs
=a,=10

m

MMPpUHUMATb

O6o3unauenus, npuHITHIEC B hopmynax (156)* - (157, a) nis onpenencHus Gy %,

C - PacCTOsSHUE MO IOJIKE YroJika mosica OT OOyIlKa 10 PUCKH, HA KOTOPOH PacrojioxKeH
LIEHTD Y3714,
b - muMpHHa MOJKH yTroJIKa Mosca;
A

- YCIIOBHAsI THOKOCTD TI05ICA;
N
" - IPOJOJIbHAA CUJIA B IAHEIM M105Ca;
™ . cymMMa MPOEKIUI Ha OCh MOsACa YCHIMHA B packocax, MPUMBIKAIOIINX K OAHOMN MOJIKE
nosica, repeAaBaeMas Ha HEro B y3Jie U OINpeJersieMasl Mpyu TOM K€ COUYETAaHWU HArpy3o0K, Kak

. N
st N, ; Ipu pacuere mosica IpUHUMAETCsl OoJbIliee U3 3HAYCHUH "¢, TIOJyYeHHBIX JJISl Y3JI0B

10 KOHI]aM IaHEJNH, a IPU pacyeTe pacKoCoB - IS y371a, K KOTOPOMY IPHMBIKAET PacKoc.

15.11%*. I'nbkocTh MEepBOro CHU3Y packoca U3 OJUHOYHOTO YroJjika pelier4aToi cBoOOIHO
CTOSILEH CTOMKU HE J0JKHA IpeBblmath 160.

15.12. OtkioHeHHs Bepxa OMNOP M BEPTUKAJIbHbIE MPOrHOBI TpaBepc HE TOJDKHBI
IpeBbIIaTh 3HAUEHUH, IPUBECHHBIX B Ta0I. 45.

Tabmnuma 45
KoucTpykuum u OrHOCHM~— | OTHOCHUTEJIbHEIE NPOIUOE TpPaBepPC
HalnpaBJIEHME OTKJIOHEHUS TeJibHEEe (k mIMHEe mOpoJeTa MM KOHCOJIM)
OTKJIO—
HEHUS BEPTUKAJIbHBEIE TOPMU30OHTAJIbHEE
cCTOeK
(x BEI- B Ha B Ha

coTe h) IIpoJieTe | KOHCOJIM [ [TpOoJIeTe | KOHCOJIN

1. KOHLEBBE M YTIJIOBHE 1/120 1/200 1/70 He
onopel BJI aHKepHOTO TUIa OTPaHUUMBAKTCHA
BRICcOTOM mo 60 M BIOJb
IIPOBOIOB

2. Onopsl BJI aHKEPHOTO 1/100 1/200 1/70 To xe

TUna BBECOTOM mo 60 M
BIOJIb MPOBOIOB

3. IpoMexyTouHEIEe OINOPE BJI |He or- 1/150 1/50 "
(kpoMe MNepexOIHHX) paHu4m—
BIOJIb NPOBOIOB BaKNTCH

4. TlepexonHLE OMNOPH BIJI 1/140 1/200 1/70 "

BCEeX TUIIOB BEICOTOM CBEI—
me 60 M BHOJIb IPOBOHNOB

5. Onopwel OPY BmoJib nposo- |1/100 1/200 1/70 1/200 1/70
IooB
6. To xe, mnomnepek mnpoeomos|1/70 He orpaHuMumBamwTCHd

IJOBaHMe

7. Croiku omop mnom obopy- |1/100 - - - ‘ -



8. Basku mnom oBopynoBaHue - | 1/300 | 1/250 | - -

IpuMmeuanmsa. 1. OTkJOHeHUs ornop OPY u TpaBepc omnop BJl B
aBapPUMHOM M MOHTAXHOM pexXxymax He HOPMUPYKTCS.

2. OTKJIOHEHMS M HNPOTUOB MO MO3. 7 ¥ 8 HOOJKHEL OHTBL yMEHBIIEHEH,
ecnu TeXHUUECKUMM YCJIJIOBUSMM Ha SKCIJTYaTallnio 00OPYOOBaHMUA
YCTaHOBJIEHH 0oJjlee XeCTkMue TpeboBaHML.

15.13. B cranpHbIX KoHCTpyKuuax onop BJI u OPY u3 oguHOYHBIX YrojakoB auadparmsl
cleflyeT pacrojiaraTb He pexe deM uepe3 15 M, a Takke B MeCTax MPUIIOKECHUS
COCPEIOTOYEHHBIX HAIPY30K U MEPEIIOMOB IOSICOB.

15.14*. B 0onHOOONTOBBIX COEIMHEHUSAX SIIEMEHTOB DPELIETKH (PacKOCOB U PACIOPOK)
KpOME IIOCTOSHHO pa0OoTaloUIMX Ha pacTsKEHHE MPH TOJIIMHE MOJKU 10 6 MM M3 cTajel ¢
npenenoM Tekyudectd q0 380 Mlla (3900 krc/cm2) paccTosiHEE OT Kpasi dJIE€MEHTa A0 IIeHTpa
OTBEPCTHUSl BIIOJIb yCHIMS Aomyckaercss mpunuMmarb 1,35d (rme d - amamerp otBepctusi) 0Oe3
JIOITyCKa B CTOPOHY YMEHBILEHHSI IPH U3TOTOBJICHUH 3JIEMEHTOB, O UeM JIOJKHO OBITh YKa3aHO B
npoekte. [Ipu 3TOM B pacdere Ha CMATHE COCIUHSIEMBIX SJIEMEHTOB KOA(QUIMEHT yCIOBHA

paboThI Y coeaunenus B popmyie (128) cinenyer npuHuMath paBHbIM 0,65.

B 01HOOONTOBBIX COEAMHEHUSAX 3JIEMEHTOB, IOCTOSHHO pabOTalOMIMX HA pacTsKeHHe (Tsr
TpaBepC, 3JEMEHTOB, NPUMBIKAIOIUX K y371aM KpEIUIEHHsS IPOBOAOB M TPOCOB, U B MeCTax
KpEIUIeHHs 000pyI0BaHUs), pPAaCCTOSIHUE OT Kpast JIEMEHTA JI0 IIEHTpa OTBEPCTHUS BAOJb yCUITUS
cieqlyeT NIpUHUMaTh He MeHee 2d.

15.15. Packocel, mpHUKpeIuisieMble K TOsICy OOJITaMH B OJHOM Y3J€, JOJDKHBI
pacnojararbcs, Kak paBuio, C IByX CTOPOH IOJIKH MOSICHOTO YIOJIKa.

15.16. B OGONTOBBIX CTHIKaX MOSICHBIX PABHOIOJIOYHBIX YTOJIKOB YHCIO OOJITOB B CTHIKE
CJIeZlyeT Ha3Ha4aTh YETHBIM U paclpeieisiTh OONTHI MOPOBHY MEXKAY MOJIKAMH yTOJIKa.

KonuuectBo OONTOB mNpu OJHOPSAHOM M IIAXMAaTHOM HMX pACIOJIOKEHUH, a Takke
KOJINYECTBO IMOTEPEUHBIX PSAAOB OOJITOB MPH ABYXPSITHOM UX PACIOIOKEHUHU CIEAYyeT Ha3HAYaTh
He OoJiee MATH Ha OJHOM MOJIKE YToJIKa ¢ KaXXA0H CTOPOHBI OT CTHIKA.

16. JOIIOJIHUTEJIbHBIE TPEBOBAHMAI 10 ITPOEKTHPOBAHUIO
KOHCTPYKIIMM AHTEHHBIX COOPYXXEHHNH (AC) CBA3U
BBICOTOM A0 500 M

16.1. Tlpu npoextupoBanuu AC cneayer npeaycMaTpuBaTh:

CHIDKEHHE a’pPOJMHAMUYECKOTO CONPOTUBIICHUS COOPYXEHHUS M OTACIBHBIX €ro
AJIEMEHTOB;

panMoHaIbHOE paclpeeieHue YCUINN B 3JIEMEHTaX KOHCTPYKIMH IMyTeM HCIOJIb30BaHUS
NpeBapUTEILHOTO HAPSIKCHUS;

COBMEIIIEHNE HECYIIUX U PAJUOTEXHUYECKUX (YHKIUH.

16.2*. lns konctpykuuii AC creayer, Kak IpaBuiio, IPUMEHSITh CTAIM B COOTBETCTBUU C
tabn. 50* (kpome craneir C390K, C590, C590K) u tabn. 51, a.

16.3. Jlns OTTSXEK M 3JIEMEHTOB AHTEHHBIX IOJIOTEH CJIEAYyeT NPUMEHSTh CTajbHbIC
KaHaTbl KpyIJible olMHKOBaHHbIE Mo rpymnne CC, rpy30Bble HEpacKpyuMBAIOIIUECS OJMHAPHOU
CBUBKM (CNMpalIbHbIE) WJIM HEPACKpyYMBAIOIIMECs JBOMHOW KpECTOBOW CBHUBKH C
METAJUINYECKUM CEpJICUHUKOM (KPYIJIONPSAHBIE), NMPH 3TOM CHUPAIbHbIE KaHAThl JOJKHBI
OPUMEHATbCA NpU pacdeTHbIX ycwiusax 1o 325 kH (33 tc). B kanarax cienyer nmpuUMEHSTH
CTAJIbHYIO KPYIJIyI0 KaHaTHYIO NMPOBOJIOKY HauOOJIbHIMX auameTpoB mapku 1. [lns cpeane- u
CHWJIBHOArpeCCUBHBIX CpeJ  JOIyCKAIOTCS KaHaThl, onuHKOBaHHble mno rpymmne KC, c¢
TpeboBanusMu Ans kaHatoB rpynnbsl CC. JlomyckaeTcsi NpUMEHEHHE pPacKpy4YUBAIOIIUXCS
KaHaTOB INpHU YJUIMHEHUU Ha 25% O0OBSI30K M3 MSTKOW OLIMHKOBAHHOM NMPOBOJIOKH IO KOHLIAM
KaHaToB.



Hﬂﬂ OTTSKCK CO BCTPOCHHLIMU H3O0JIATOpAaMKU OPCIIKOBOTO THUIIA CICAYCT MPUMCHATH
CTaJIbHBIC KaHaTbI C HEMCTATIINYCCKUMH CCpACUHHUKaMU, C€ClIn 9TO AOITYCKACTCA
paHHOTeXHHQCCKMLHITpe6OBaHHHMM;

HHH OTTAKCK C YCUIIMAMH, MPCBLIMIAIOIIUMHA HECYLIYIO CIIOCOOHOCTH KaHATOB U3 prrnoﬁ
IMPOBOJIOKH, JOITYCKACTCA NPUMCHCHUC CTAJIbHBIX KAaHATOB 3aKPLITOI'0 TUIIA U3 36T06p213HI)IX u
KIIMHOBUHBIX OITMHKOBAHHBIX ITPOBOJIOK.

Kouncynprantlntoc: npumevanue.
B3amen I'OCT 21437-75 IloctanoBinenueM ['occrangapra PO ot 19.06.1996 N 399 ¢ 1
ssaBaps 1997 rona BeeneH B nerictaue I'OCT 21437-95.

16.4. KoHIIbI CTalbHBIX KAaHATOB B CTaKaHAX WM My(pTaxX CIEIyeT 3aKPEIUIsITh 3aJIUBKOM
IMHKOBBIM ciutaBoM 1JAMO-1,5J1 mo 'OCT 21437-75%*.

16.5. Jlna >neMEHTOB aHTEHHBIX IOJIOTEH CJEAYeT NMPUMEHSTh MPOoBOJa Mo Tadm. 64.
[IpuMeHnenne MeIHBIX MPOBOJIOK JOMYCKAeTCsl TOJIBKO B ClydasX TEXHOJIOTMYECKOM
HEOOXOIMMOCTH.

16.6. 3HaueHne pacueTHOTO CONMPOTUBIEHUS (YCUIIHS) PACTSKEHHUIO TPOBOJOB U MPOBOJIOK
cleayeT TNPUHUMATh  pPaBHBIM  3HAYEHUIO  Pa3PbBIBHOIO  YCWUJIUSA,  YCTAHOBJICHHOMY
rOCYyAapCTBEHHBIMU CTaHIAPTAMH, ACTICHHOMY Ha KO3(PQUIMEHT HAACKHOCTH MO MaTepuay

P :
a) 7151 A TFOMUHHUEBBIX U MEIHBIX TTPOBOJIOB Vn = 2,5;
0) Ui cTaneaTlOMUHUEBBIX IPOBOIOB MIPU HOMUHAIIBHBIX CEUCHUSAX, MM2:
16125 " =2.8;
35-95 7 =2.5;
120 u Gomee /" = 2,2;

B) JUTsl OMMETAIITHIECKUX CTAIEMEIHBIX MPOBOJIOK Y = 2,0.
16.7. Ilpu pacuerax koHCTpykumi AC cieayeT NpUHUMATh KO3(P(UIMEHTHl YCIOBHM
paboThl, ycTaHOBIIEHHBIE pa3a. 4* u 11, a Takxke mo Tabdi. 46.

Tabnuia 46
DJIeMeHTHE KOHCTPYKLUM KosdbdmumeHTH
YCJIOBUM pPabOTEHL
TamMMa
c
[lpenIBapUTEeJIbHO HAlPSXEeHHHE 3JIEMEHTEH pelleTKU 0,90
OJIaHLEL :
KOJIBLIEBOTO TuUIla 1,10
OCTAaJILHEIX TUIIOB 0,90

CraJjibHBIE KaHATH OTTSAXEK MauT MM SBJIEMEHTEL
AHTEHHEIX IIOJIOTEH IIPM UX KOJIMYEeCTBEe:

3 - 5 oTTaxek B Apyce MM DJIEMEHTOB aHTEHHEHX 0,80
IOJIOTEH
6 - 8 oTTaXeK B gpyce 0,90
9 oTrTaxexk u OoJjiee B dApyce 0,95
Bajejyika KOHILIOB Ha KOylle 3aXMMaMM WMJIM ToUueudHoe 0,75
OIIpeCcCOBaHye BO BTYJIKE
OnJjieTka KaHaTa Ha KOoylle MM M30JISTope 0,55
DJIeMEeHTH KpeIJIeHMS OTTSXEeK, aHTEeHHEIX I[I0JIOTEH, 0,90

NPOBONOB, I[OOKOCOB K OIOPHEIM KOHCTPYKLMAM U
aHkepHEM GyHIaMeHTaM

AHkepHbBle TAXM 0e3 pPe3bOOBEIX COEIMHEHUM npu pabore 0,65
X Ha pPacTsaXeHue C u3TnudoM




[IpoymmHEl Ipu paboTe Ha pacTIXeHUue 0,65
IJeTany KpemJIeHMM M COenOMHEHMN CTaJIbHEX KaHAaTOB:
MexaHMYeCcKMre, KPpOMe OCel WapHUPOB 0,80
OCHU WAapHUPOB IPU CMATUN 0,90

16.8. OTHOCUTENBHBIE OTKJIIOHEHMSI OTIOP HE JOJDKHBI IIPEBBINIATH 3HAYCHUM, YKA3aHHBIX B
Tabis. 47, KpoMe OTKJIOHEHUN OMOp, IS KOTOPBIX YCTAHOBJIEHBI MHbIE 3HAUEHUS TEXHUUYECKUM
3aIaHUEM Ha IPOEKTUPOBAHHUE.

Tabmuua 47

Buno HarpyXeHUs OTHOCHUTEJIbHEE
OTKJIOHEHUS
(x BHICOTE)

BeTporas uiIM ToJioJielHas HaTpys3ka 1/100
OOHOCTOPOHHE IMOIBEIIeHHEE K ONOpPe AaHTEHHH IIPU 1/300
OTCYTCTBMM BeTpa

16.9. Ilpn nuHaMHUYECKOM pacdeTe ONOpbl MAcCy 3aKPEIUIEHHOTO K OIOpPE aHTEHHOI'O
IOJIOTHA YYUTHIBATh HE CIIETYET.

16.10. 3HaueHus BETPOBOM U TOJIOJIEAHONW HArpy30K JIOIMYCKAaeTCs MPUHUMATh HA BHICOTE
CepeAMHbl SIPYyCOB CTBOJIAa MauThl MJIM B JIByX TPETAX BBICOTHI IOJBECAa TMOKOIO 3JIEMEHTa
(OTTSKKM) M CUUTATh 3TH 3HAYCHHS PABHOMEPHO pACHpEeACNCHHBIMH 10 JJHHE sApyca WIU
JJIEMEHTA.

16.11. CocpenorodeHHbIe CUIIBI B IPOJIETE OTTSKEK MAaYT OT MAcChl U30JISTOPOB, BETPOBOM
U TOJIOJEIHOW HAarpy30K Ha HHUX JIOIyCKaeTcs MPUHUMATh KaK PaBHOMEPHO DPACIPECIICHHYIO
Harpys3Ky, 3KBUBAJICHTHYIO 110 3HAUYE€HUIO 0AJI0YHOTO MOMEHTA.

16.12. Ilpu pacuere HakJIOHHBIX 31eMeHTOB AC (OTTSDKEK MauT, 3JEMEHTOB aHTCHHBIX
IIOJIOTEH, MOJKOCOB) CIEAYET YUYUTHIBATh TOJIBKO IMPOEKLHIO JEHCTBYIOIIMX HAa HUX HArpy3ok,
HalpaBJIEHHYIO NEPNEHAUKYIISIPHO OCH AJIEMEHTA WU €T0 XOpJe.

16.13. MauTsl ¢ OTTSOHKKAMH JOJKHBI ObITh PAaCCYMTaHBl Ha YCTOMYMBOCTH B LEJIOM M HUX
OTJEJIbHBIX JIEMEHTOB NP CIEAYIOIIUX Harpy3Kax:

OT MOHT)KHOT'O HATSKEHUS OTTSKEK IIPU OTCYTCTBUH BETPA;

BETPOBOM - B HAIIPABJICHUHU HA OJIHY U3 OTTSIKEK;

TOJIOJIEAHOM - IIPU OTCYTCTBUU BETPA;

rOJIOJIENHON U BETPOBOM - B HAIIPABJIEHNUHU HA OJIHY U3 OTTSKEK.

[Ipu mpoBepke yCTOMYMBOCTH MayThl B IIEJIOM pacyeTHas CHJa B CTBOJIC JOJDKHA OBITh
MEHee KpUTHUYECKOH cuibl B 1,3 paza.

16.14. B mpoekTe MOJKHBI yKa3bIBaThCSl 3HAUYEHUS MOHTAXKHBIX HATSDKEHMHM B KaHaTax
OTTSDKEK IIPH CPETHEr0I0BOM TEMIIEpaType BO3/yXa B pailoHE YCTAHOBKU MauThl, a TaKXKe MpH
temmneparype +/- 40 °C.

16.15*. MoHTaXHBIE COEAMHEHUS ASJIEMEHTOB KOHCTPYKIIMH, TEPEHarolIfe pacueTHbIC
yCUJIUSI, CJENyeT NpPOeKTHpPOBaTh, Kak MpaBUJO, Ha OonTax Kjacca TOYHOCTH B n
BBICOKONIPOYHBIX OonTax 0Oe3 peryiaupyeMoro HatrsbkeHus. Ilpun 3HakonepeMEeHHBIX YCHIIUSIX
CJIeyeT, KaK MPaBuIIO, IPUHUMATh COSAMHEHHS Ha BHICOKOTIPOYHBIX 0ONTaxX MIIM HA MOHTaKHOU
CBapKe.

Bo QuaHIeBbIX COETUHEHUAX CIENyeT, KaK MPaBUIO, IPUMEHSATh BBICOKOIIPOYHbIE OOITHI
0e3 peryJimpyemMoro HaTsKeHuUs.

[IpuMeHeHre MOHTaXHOM CBapku WIM OOJNTOB Kjlacca TOYHOCTH A JOJDKHO OBITh
COIJIACOBAHO C MOHTHUPYIOIIEH OpraHU3aIuei.



16.16. Packocel ¢ rubOkocThio Oonee 250 Tpu TMEPEKPECTHON peHIeTKe B MecTax
nepeceyeHmi JOKHBI ObITh CKpPEIIEHbI MEKIY COOOH.

[Tporu6s! pacnopok quadparm 1 AJIEMEHTOB TEXHOJIOTMYECKUX TUIOIAI0K B BEPTUKAIBLHON
Y TOPU30HTAIBHOM IIIOCKOCTAX HE J0JDKHBI MpeBbiath 1/250 nponera.

16.17*. B KOHCTPYKIHMAX pEHIETYATHIX OMOp auadparmMbl JOJDKHBI yCTAaHABIMBATHCS HA
pPacCTOSIHUU MEXIy HUMM He Ooyiee TpeX pa3MepoB CPEIHEro MONEPEeYHOro0 CEYEHHs CEKIUH
OTIOPBI, a TAK)KE B MECTaX MPUIIOKEHUS COCPETOTOUEHHBIX HATPY30K U EPETOMOB MOSICOB.

16.18. bontel (praHLEBbIX coeTUHEHU TPyO cienyeT pa3MellaTb Ha OJHOM OKPYXHOCTH
MUHHMaJIbHO BO3MOXKHOTO THAMETpPa, KaK MPaBUIIO, HA PABHBIX PACCTOSHHIX MEKIY O0ITaMH.

16.19. DnemenTs! pemieTku ¢epM, CXOIAIIMECS B OJHOM Y3Je, CIeqyeT LIEHTPUPOBaTh Ha
OoCh Iosica B TOYKE IepeceueHuss ux ocedl. B mecTax npuMbIKaHUs packocoB K (QuiaHLaM
JIOMyCKAETCsl UX PACLUEHTPOBKA, HO He 0ojiee 4eM Ha TPEeTh pa3Mepa IOMNEPEeUHOro CEeYeHHs
nosica. [Ipu pacueHTpoBKe Ha OONBIINI pa3Mep IEMEHTHI JOJDKHBI PACCUUTBHIBATHCS C YUETOM
Y3JI0BBIX MOMEHTOB.

B mpopesHbix ¢acoHkax g KpEIUIEHHS PackoCOB U3 KPYIJIOW CTalld KOHEL Mpope3u
CJIeZlyeT 3aCBEepJIMBaTh OTBEPCTUEM JUaMETpoM B 1,2 paza Gosblie JuaMerpa packoca.

16.20. OTTsXKHM B MayTaX C pEIIETYATHIM CTBOJIOM CIEAYeT LIEHTPUPOBaTb B TOYKY
IIEPECEYECHMSI OCEH TMOSACOB U PACIOPOK. 3@ YCIOBHYIO OCh OTTSKEK JIOJKHA IIPUHUMATBCS XOpa.

JluctoBble MNpOYMIMHBI ISl KPEIJIEHUS] OTTSDKEK JOJDKHBI TMOJKPEIUIAThCA pedpamu
KECTKOCTH, IPEAOXPAHIIOMUMHI UX OT U3ruoa.

KoHcTpykinn y3710B KpeIuieHHs] OTTSKEK, KOTOpble HE BIHUCBIBAIOTCS B TPAaHCIOPTHBIE
rabapuThl CEKLUI CTBOJIOB MauT, CIEAyeT NMPOEKTUPOBAaTh HA OTJEIbHBIX BCTaBKAaX B CTBOJE B
BUJIC KECTKUX rabapUTHBIX Tuadparm.

16.21. OnopHast cekuuss MauThl [OJDKHA, KAaK NPaBUJIO, BBINOJHATHCS IMEpelarolen
Harpy3Ky OT CTBOJIa MauThl Ha ()yHIAMEHT 4Yepe3 ONMOpHBIA mapHup. IIpu cooTBeTCTBYIOMIEM
000CHOBAaHUU JI0ITYCKaeTCs IPUMEHEHHE OTIOPHOM CeKLUH, 3aleMJICHHOH B (pyH1aMeHTe.

16.22. KpoHIUTENHBI U MOJABECKH TEXHOJOTMYECKUX IUIOIIAJOK CJIENYET pacroJsiaraTb B
y37aX OCHOBHBIX KOHCTPYKLUI CTBOJIA.

16.23. Harsxable ycTpoicTBa (My(QThI), CIOyXKallue i PEeryJupoBKU JUIMHBL |
3aKpeIUIeHHUs OTTSDKEK MadT, JOJDKHBI KPEMHUTHCS K aHKEPHBIM YCTpOcTBaM I'MOKOM KaHAaTHOU
BCTaBKOW. JIMMHA KaHATHOW BCTaBKM MEXIY TOpPLAMH BTYJIOK JODKHa ObIThb He MeHee 20
JMaMETPOB KaHaTa.

16.24. Jlna »snementoB AC cieayeT NpPUMEHATh THUIOBBIE MEXAHUYECKHE JIE€TallH,
IIPOLIEIIINE UCIIBITAHNS HA IPOYHOCTD U YCTAJIOCTb.

Pe3bba Ha pacTAHYTHIX 3JIEMEHTAX J0JDKHA MpUHUMAaThes 1o crangaptam CT COB 180-75,
CT C3B 181-75, CT COB 182-75 (ucnosiHeHHE BIAJAWHBI PE3bOBI C 3aKPYyTICHUEM).

16.25. B oTTspkkax MauT, Ha IPOBOAAX M KaHATaX FOPU3OHTAIBHBIX AHTEHHBIX IOJOTEH
JUId TalleHus BUOpaluu cleayeT IpelycMaTpuBaTh IOCIEJOBATENbHYI0 YCTAaHOBKY IAapHBIX
HU3Kko4acToTHBIX (1 - 2,5 T'm) u BeicokouacToTHRIX (4 - 40 ') BUOporacureneit peccopHOro
tuna. Hu3kodacToTHbIE racuTenu ciieAyeT BbIOMpaTh B 3aBHCHMOCTH OT YaCTOThl OCHOBHOTO
TOHA OTTSKKH, IIPOBOJA UM KaHaTa. PaccTosiHue s 10 MeCTa MOJBECKU FacUTEIEH OT KOHLIEBOU
3aJIeJIKM KaHaTa CleyeT ONpeelsaTh o Gpopmyiie

szﬂa'\/E
m

rae d - AnaMeTp KaHata, mpoBOJa, MM;
m - Macca | M KaHara, mpoBoJia, Kr;
P - mpeaBapurenpHOe HaTsHKEHUE B KaHate, mpoBoje, H (kre);

B

- k03 unment, pasabiit 0,00041 npu Hatsxenun P, H, nnu 0,0013 - npu HaTspkeHuu P,
KTC.



BbICOKOUYaCTOTHBIE TACUTEIN YCTAHABIMBAIOTCS BbIIIE HU3KOYACTOTHBIX HAa PACCTOSIHUM S.
[Ipu mposietax NpPOBOJOB M KaHATOB AaHTEHHBIX MOJOTEH, HpeBblmatomux 300 M, racurenu
CJIeZlyeT yCTaHABIMBATh HE3aBUCUMO OT pacueTa.

Jlns rameHus kojeOaHMM Tuma "ranonupoBaHue” ciedyeT U3MEHATh CBOOOAHYIO JUIMHY
KaHaTa (MpoBOJia) MOBOJAKAMH.

16.26*. AHTEHHBIE COOPYKEHHS PATUOCBI3M HEOOXOIMMO OKpPAILIUBATH YEPEIYyIOIMUMUCS
[0JIOCAMM  IIBETOMAapKHUPOBKU COTJIACHO TPEOOBAaHUSAM MO MApPKUPOBKE U CBETOOTPAXKIECHUIO
BBICOTHBIX MpEMATCTBUA B COOTBETCTBUM ¢ HacraBneHueM 1o a’poapoMHON ciayxOe B
rpaxaanckoi aBuanuu CCCP.

16.27. MexaHndeckue AeTalud OTTSDKEK, apMaTypbl U30JSATOPOB, a TAKKE METU3bI, Kak
MPABUJIO, TOJIKHBI OBITH OLIMHKOBAHHBIMH.

17. NOIIOJIHATEJIbHBIE TPEBOBAHII T10 TIPOEKTHPOBAHHIO
IT'MJIPOTEXHUYECKUX COOPYXEHWUU PEUHBIX

17.1*. JIns KOHCTPYKUMUHA THUIPOTEXHUYECKUX COOPYKEHUH CcledayeT, Kak MpaBuio,
MPUMEHSTH CTATM B COOTBETCTBUU ¢ Tabu. 50* (kpome crameir C590, C590K) u tabm. 51, a, a
takxke ctaiab Mapku 16/ mo I'OCT 6713-75% npu cOOTBETCTBYIOLIEM TEXHUKO-IKOHOMHYECKOM
000CHOBaHHUHU.

17.2. Tlpu pacueTax CTaJbHBIX KOHCTPYKLIHN PEUHBIX THUIPOTEXHUYECKUX COOPYKEHUI
ClIeTyeT IPUHUMATh KO3 UITUEHTHI YCIOBHIA paboThI, ycTaHOBIEHHBIC pa3a. 4* u 11, a Takxke
no tab. 48.

Tabmuia 48

SJIEMEHTH KOHCTPYKLMUN KondduumeHTE yCIJIOBUN
paboTE TaMMma IIpKu

c
COUEeTaHMAX HaI'py30K

OCHOBHEBIX OCOOEBIX

1. 3JeMeHTH TpyOONPOBOIOB, KpoMe OOMMBOK 0,70 0,95
IIJIOCKUX 3aTJlyllek, IPpY pacueTe Ha BHYTPEH-—
Hee naBJieHMe 6es3 yueTa MEeCTHBX HallpsXeHUMN

2. To xe, KpoOMe IIJIOCKMX 3alJjyumek 6e3 0aJiIouHOM 1,10 1,5
KJIETKM, [IPM pacdyeTe Ha BHYTPEeHHee OaBJIEHUE
C Yy4Y4eTOM MEeCTHHIX HalpsXeHUN

3. Barnymky TpyOONPOBOIOBR IIJIOCKMe 0Oes Dajiou-— 0,55 0,7
HOJM KJIETKM IIPM pacdeTe Ha BHYTPEHHee
naBJieHue

4. OJeMeHTH TPYOONPOBOINOB IIPM pacueTe Ha
BHEWHEeEe IaBJIEHME :

OOOJIOUKM NPSAMOJIMHEMHEIX YYAaCTKOB UM KOJIEH 0,80 0,9
KOJIblla XeCTKOCTU 0,65 0,75
5. AHKepH IJIOCKUX OOJIMIIOBOK 0,85

17.3. CranbHble KOHCTPYKLUH, HE ITOIBEPTAIOIINECS BO3AEHCTBUIO BOJAHOM Cpeabl, CIEAYyET
IPOEKTUPOBATH B COOTBETCTBUU C TpeOOBaHUsAMU pa3a. 1 - 12.

IIpu pacuere KOHCTPYKLHMH, MOJBEPraroIiUXcs BO3AEHCTBHIO BOJHOW Cpeabl, CledyeT
NPUHUMATh KOA(PQUIMEHTH HAJAEKHOCTH B COOTBEeTCTBHMH ¢ TpeboBanmsmu CHull mo
HNPOEKTUPOBAHUIO THIPOTEXHUUECKUX COOPY KEHUI.



17.4*. Pacuer Ha BBIHOCIMBOCTh TPOWHHUKOB M Pa3BUJIOK TPYOONpPOBOJOB JIOMYCKAETCS
IPOM3BOJIUTH COTJACHO TpeOOBaHUAM pa3l. 9, ecinu B 3alaHUM Ha MPOEKTHUPOBAHUE OrOBOPEHO
HaJIM4HE MyIbCUPYIOLICH COCTABIIAIONIEH TaBICHHUS TIOTOKA B TPyOOIpOBOIE.

Pacyer Ha BBIHOCIHMBOCTb 3JIEMEHTOB, IIOABEP)KEHHBIX JIBYXOCHOMY DAaCTSDKEHHUIO,
JIOTIYCKAeTCsl MPOU3BOAUTH 00JIE€ TOUHBIMU METOAAMU C YUETOM (DaKTHUUECKOTO HANpPSKEHHOTO
COCTOSIHUS.

17.5. Tlnockue OONMIIOBKH 3aTBOPHBIX KaMep M BOJOBOJOB CIEAYET PAcCUMTHIBATH Ha
IPOYHOCTh IPU:

JaBIICHUH CBEXXEYJIO)KEHHOTO OETOHa M IIEMEHTHOTO pacTBOpa, HHBEKTHPYEMOTO 3a
OOJIMIIOBKY;

(GWIBTPallMOHHOM JIaBJICHUU BOJBI B 3200JMIIOBOYHOM OETOHE C yYETOM JaBIICHHS BOJIBI B
BOJIOBOJIE.

17.6. Paboune myTu MOJA KOJIECHBIE M KAaTKOBBIE 3aTBOPBI CIIEAYET pAcCUMUTHIBATh Ha
IPOYHOCTh NPU M3THOE W MECTHOM CMSTHM HOBEPXHOCTEH KaTaHus, NP MECTHOM CXKaTUU
CTEHKH, MPHU CKaTHUM O€TOHA MO/ MOOIIBOM.

17.7. Tpy60onpoBObl C U3MEHSAIOLMMHUCS MO JJIMHE JUaMETPaMU J0JIKHBI ObITh Pa3/ieeHbI
Ha YYacTKU C MNOCTOSHHBIM JuameTpoM. llepexon ot oaHoro aumamerpa TpyObl K JIpyromy
JIOJKEH BBIOJIHATHCS KOHUYECKUMH 00e4alikaMu MU 3BEHbSIMH.

18. IOTIOJIHUTEJIbHBIE TPEBOBAHU S 10 IIPOEKTUPOBAHUIO
BAJIOK C TUBKOU CTEHKOM

18.1%*. JInst pa3pe3HbIX O6aok ¢ TMOKOM CTEHKON CMMMETPUYHOIO JIBYTaBPOBOI'O CEUEHUS,
HECYIIMX CTaTHYECKYIO HArpy3Ky M M3rMOaeMbIX B TUIOCKOCTH CTEHKH, CIEIYyeT, KaK MpaBHJIO,
NPUMEHSTH CTalU ¢ mpenesioMm tekydectr 10 430 Mlla (4400 krc/cm2).

18.2*. IIpodHOCTh pa3pe3HbIX 0aJOK CHMMETPUYHOTO JBYTaBPOBOT'O CEUYCHUS, HECYIINX
CTaTUYECKYIO Harpy3Ky, U3rH0aeMbIX B TNIOCKOCTH CTEHKH, YKPEIUIEHHON TOJIBKO MONEPEYHBIMU

y 6<1,<13
pebpamu xecTKocTH (puc. 22), ¢ YCIOBHON T'MOKOCTBIO CTEHKU " clenyeT MpOBEPATH

o popmyne

(M/M,) +(0/0,) <1 (158

rae M u Q - 3HAYCHHUA MOMCHTA U HOHCpG‘lHOfI CHJIBI B paCCMATpUBACMOM CCHYCHUU 68.J'IKI/I;

“ - mpeneabHOE 3HaYeHHEe MOMEHTA, BHIYHUCIIsIEMOE 110 popMmyJie

A
M, = R K’ —f+°:ﬁ( —_ij ; (159)
A

th Ay W

Qu

- IpeieNIbHOE 3HaUEHUE TMOMEPEUHOM CUJIbl, BRIUUCIsIEMOe 1o (hopmyrie

O =Rt %+3,3[1—ijﬂ

. R )1+
(160)
7= Ll
<)
1 !




Puc. 22. Cxema 0anku ¢ THOKOU CTEHKOMI

B dpopmynax (159) u (160) o603HaueHO:
t 1 h - ToNmUHA ¥ BRICOTA CTCHKU;

A,
/ - mnomane ceyeHus nosica 6aKu;

T
ey Mo KPUTUYECKOE HAMNpSIKEHHE U OTHOILIEHHWE pPa3MEPOB OTCEKa CTEHKH,
ompeiensieMble B COOTBETCTBHH C M. 7.4%;

B KOd(UIIUEHT, BBIYUCISEMBII 110 popMyIam

a<0,03 p=0,05+5x2>0,15 - (161)

npu
TpH 0,03<ax<0,1 p=0,11+3a<0,40 .(162)
8Wmin
a=—3" (h2+a2)

31ech ,

w. o
rome ™ - MHUHUMMAaJIbHBIH MOMEHT COIIPOTHBJIEHHMS TaBPOBOI'O CEYEHUS, COCTOSILETO M3

0,5tx[E/R,

cKartoro mosica OajdKM W MPHUMBIKAIOIIEIO K HEMY ydacTKa CTEHKHU BBICOTOM
(OTHOCHTEIBHO COOCTBEHHON OCHU TaBpa, MapajieNbHON Mosicy Oanku);

a - mar pedep KeCTKOCTH.

18.3. Ilonepeunbie pedpa >KECTKOCTH, CEYEHUE KOTOPBIX CIEAYyeT NMPUHUMATh HE MEHee
yKa3aHHBIX B 1. 7.10, JOKHBI OBITH PACCUMTAHBI HA YCTOMYMBOCTh KaK CTEPIKHH, CIKATHIE CHUIION
N, onpeaensemMoii mo ¢popmyie

N:3,3Rsth[1—%jlﬂ
+
s :uZ , (163)

r7ie Bce 0003HaYEHUs CIeayeT MPUHUMATh 1o 1. 18.27%,
3HaueHue N cienyeT NpUHUMAaTh HE MEHEE COCPENOTOUYEHHOM Harpy3KH, pacloiloXeHHON
HaJ peOpom.

PacueTHyto JUIMHY CTEp:KHSA CleyeT IPUHUMATh paBHOU ly =h(1=5) , Ho He meHee 0,7h.

CuMMeTpHYHOE JIByCTOPOHHEE peOpO CIEAyeT PacCUMTBhIBATh HA LIEHTPAIBHOE C)KaTHe,
OJTHOCTOPOHHEE - HAa BHELICHTPEHHOE CXKATHE C SKCIIEHTPUCUTETOM, PAaBHBIM PACCTOSHHUIO OT OCH
CTEHKH JI0 LIEHTpA TSHKECTU PACUETHOI'O CEYEHUS CTEPKHS.

B pacueTHOe ceueHue CTEp)KHS CleQyeT BKIIOYATh CEYeHUE pedpa KECTKOCTH U IOJIOCHI

. 0,65t [E/R, 3
CTCHKH IIUPUHON C Ka)/10i CTOpPOHBI pedpa.
18.4. YuacTok CTeHKHM OajKu HaJ OMOPOH CiledyeT YKPEIUIATh JBYCTOPOHHUM OMNOPHBIM
peOpoM KECTKOCTH M PacCUMTHIBATh €ro corjacHo TpeboBanusM m. 7.12. Ha paccrosiHun He

L3t JE/R,
MEHee IMPUHBI pebpa u He Ooiee * oT omopHOro pebpa cieayeT yCTaHaBIMBaTh
JIOTIOJTHUTEIBHOE JIBYCTOPOHHEE pedpo HKECTKOCTH pa3MepoM coriacHo 1. 18.3.
18.5. YcToitunBoCTh 0alIOK HE ClIEyeT MPOBEPATH NPH BBHITIOJHEHUN TpeOoBaHus 11. 5.16%,

1, <0216, [E/R, b

ef — (FI[C f

a HACTOSIIIUX HOPM JIMOO MpH pacueTHOM AJIHHE
nosica).

- IIUPUHA CHKATOTO



18.6. OTHOLIEHNE IMUPHUHBI CBECA CKATOTO MOSCA K €ro TOJIIIUHE JODKHO OBITh HEe Oolee
0,38,/E/R,

O
18.7*. MectHoe HampspKeHHE ' B CTeHKe Oanku, ompezensiemoe mo ¢opmyne (31),

0,75R, l,
JIOJDKHO OBITH HE OoJiee ¥, TIpM 5TOM 3HadeHue ¢ ciemyeT BRMUCIAThL no Gopmyie (146).

18.8%*. IIpu ompenenenun nporud6a 0aIoK MOMEHT WHEPLUH MOMEPEYHOTr0 CEYEeHUs! OpyTTO

a=1,2-0,0334,
0anKu clieAyeT YMEHbIIATh YMHOKECHHEM Ha KOX(PQPHUIIMEHT

a=1,2-0,0334,—~h/l

- g OaJloK ¢

pebpamu B miposiere ¥ Ha KOI(P(UIIUEHT
npoJIeTe.

- s 6anok Oe3 pebdep B

y 7<2,<10 y
18.9*. B Gankax mo m. 18.1* ¢ ycilioBHOH T'MOKOCTBIO CTEHKH " npu JecTBUU

PaBHOMEPHO paCIpe/IeIeHHOM Harpy3ku WM IpPU YUCIE COCPEJOTOUYEHHBIX OJMHAKOBBIX

Harpy3ok B mpoiiete 5 u 6osee, pacroj0kKEeHHBIX Ha PaBHBIX PACCTOSHUSAX APYT OT Apyra U OT

OII0p, JIOIMYCKAaeTCA HE YKPEIUISATh CTEHKY B IPOJIETE MONEPEUHbIMH pedpaMu Mo puc. 22, mpu

9TOM Harpy3Ka JA0JKHA ObITh MPUIIOKEHA CHMMETPUYHO OTHOCUTEIBHO MIIOCKOCTH CTEHKH.
ITpouHOCTB TakMX 0aOK CleLyeT NPOBEPATH MO hopmyiie

w w

A,
M <R h® —’+1’_4 1—_i S
7 th A
, (163, a)

re 9 - KO3(QQUIMEHT, YUYUTHIBAIOIIMKA BIMSHUE TONEPEYHOM CHIIBI Ha HECYIIYIO

3 5=1-5,64,h/(4,)
CIOCOOHOCTH OaNKU U OTpeaesseMbli o Gopmyme : .

t,20,32,¢  0,025<A4,h/(A4,1)<0,1
IIpu 3TOM Cliegyer NpuHUMATh Hu

19. AOIIOJIHATEJIbHBIE TPEBOBAHIAI I10 TIPOEKTHPOBAHHIO
BAJIOK C IIEPO®OPNUPOBAHHOU CTEHKOU

19.1*. banku ¢ nepdopHpOBAaHHOW CTEHKOW CIEIyeT MPOSKTHPOBATH W3 MPOKATHBIX
JIBYTaBPOBBIX OaloOK, Kak MpaBWJIO, M3 CTamu ¢ mpeaeraoMm Ttekydectu ao 530 Mlla (5400
Krc/cm2).

CBapHble COeIMHEHNs CTEHOK CJIEAYET BBIMOIHATH CTHIKOBBIM IIBOM C HOJIHBIM IIPOBAPOM.

19.2. PacueT Ha POYHOCTH OAIOK, U3TUOAEMBIX B TUIOCKOCTH CTEHKH (puc. 23), ciemayer
BBITIOJHATH 10 opMysiam Tabi. 49.

Tabnuua 49
dopMyJIEl OJIS pacyeTa Ha [NPOYHOCTbL cedeHuM Oajku (puc. 23)
BEepxXHETO TaBPOBOTO HMXHETO TaBPOBOTO OTMOPHOTO
Mh 0 a Mh Q a Q s
1 1 2 2 3
Touka 1|-—-=- + —=——=-—= <= R ramma |[Touka 3|--- + —-————-—= <= R ramma |[---- <= R ramma
J 2W vyl c J 2W y2 cltah S c
X 1, max X 2,max 3
Md Q a R rammMma Md Q a R rmamma
1 1 ul c 2 2 u2 c
Touka 2|-—-— + ——————— <= =———————— Touka 4|--- + ——————- <= ————————-
J 2W TaMMa J 2W ramMMma
X 1,min u X 2,min u




Obo3HauUeHMs, NPMHATEE B Tabm. 49:

M - usrmbapmmy MOMEHT B CeueHuMu OaJIKu;
Q m Q - T1[omnepeuHble CUJIE, BOCIPUHMMAEMEE TaBPOBHMM CEUEHMSIMU UM PaBHEE
1 2
J J
1 2
” paBHBlE Q = Q ——————-— uQ =Q -——————- ,
1 J + J 2 J + J
1 2 1 2
roe Q - IolIepedHas Cujla B CedYeHuMM OaJlku;
J m J - MOMEHTH MHEPLUM BEPXHETO M HMWXKHEI'O TaBPOBEIX CeUeHUMN
1 2
OTHOCUTEJILHO COOCTBEHHEIX OCEM, [IapaJlJIeJIbHBIX I[10JIKaM;
Q - nonepeydHas cuia B CcedeHuM OaJjIKM Ha pPacCTOSAHMM OT
3
(c + s - 0,5a) omnopu (puc. 23);
J - MOMEHT MHepUMuM CceudeHus OaJIKku C OTBEPCTMEM OTHOCUTEJIBHO
X
ocHU X-X;
W u w - HauboJbMi n HaMMEeHb UM MOMEH THI
1,max 1,min
COINPOTUBJIEHUSA BEPXHETO TaBPOBOI'O CEeUeHUsd;
W m W - TO Xe, HWXHEIO TaBPOBOI'O CEUEeHMA;
2,max 2,min
R , R , R , R - pacuyeTHEEe CONPOTUBJIEHUA npokarTa nJjsda

at ul y2 u2
BEPXHEI'O M HWXHEIO TaBPOBBIX CEYEHMI.

b

::{‘
J

')
-

®

UL RLAAR” RARRRARARAALS

-

R
Puc. 23. Cxema yvacTtka 6anku ¢ neppoprupoBaHHON CTEHKOM

19.3. Pacuet Ha ycTOWYMBOCTH OAJIOK CJEIyeT BHIMOIHATH COTIacCHO TpeOoBaHUsM II. 5.15,
OpU STOM TE€OMETPUYECKHE XapaKTePUCTUKH HEOOXOAUMO BBIYUCIATH Ui CEYEHHS C
OTBEPCTHEM.

YceroiunBOCTh 0allOK HE CIIeAyeT MIPOBEPATH NP BBHITIOJIHEHUH TpeOoBaHUH 1. 5.16%*.

h,/t>40
19.4. B onoOpHBIX CeUEHMAX CTEHKY OaloK IpHu ( rme t - MeHbIIasg TOJIIMHA

CTEHKH) CIIEAYeT YKpPEeIUIATh peOpaMH >KECTKOCTH W PAaCCUUTHIBATh COTJACHO TPEOOBAHUSAM TI.
7.12, Ipu 3TOM y OTIOPHOTO CEUEHHMsI CIIeTyeT MPUHUMATH ¢ >= 250 MM (puc. 23).

h, E
- > 2’ 5 —
t R,

19.5. B cedeHusax Oajku NpuU OTHOIIECHUU " WIM IPU HEBBINOJIHEHUU
TpeboBanuii . 5.13 cnenyer ycraHaBnuBaTh pedpa KECTKOCTH B COOTBETCTBUHU € TPEOOBAHUAMHU
n. 7.10.

CocpenoToueHHble TIpy3bl CleQyeT pacnojaraTb TOJBKO B CEUEHHUSAX Oallku, He

0CTa0JICHHBIX OTBEPCTUSIMH.
BbIicOTa CTEHKH C)KAaTOTO TAaBPOBOTO CEYEHHs JOJDKHA YJOBJICTBOPSTH TPEOOBAHHSM II.

7.18* nacrosmux HOpM, B hopmyde (91)* koroporo cieayer mpuHUMATh A=14 .



I1/h,>12
19.6. Ipu onpenenenun nporu6a 6aNoK C OTHOIIEHHEM ¢ (rme | - mponer Gankm)

MOMCHT WHEPIIMH CEYCHUS OAIKU C OTBEPCTHEM CIICYyeT YMHOXaTh Ha KoddduimeHt 0,95.

20*. TOIIOJIHUTEJIbHBIE TPEBOBAHII I10 ITPOEKTHPOBAHHIO
KOHCTPYKIMU 3JAHUN N COOPY>XKEHNU ITPU PEKOHCTPYKIINU

20.1*. PacyeTHble CONPOTHUBIECHUS NpPOKaTa U TPyO KOHCTPYKIMH cCleqyeT Ha3HauyaTh B
R
cooTrBeTcTBUM C 1. 3.1%*. Ilpum 3TOM 3HaueHWe mpenaena TEKy4ecTH CTaId ~° W BPEMEHHOIO

COIIPOTHUBIICHUS R, clielyeT MPUHUMATh:

IUIs cTaliel, y KOTOPbIX MPUBEJCHHBIC B CEPTU(UKATAX MU MOIYYEHHBIC IPU UCTIBITAHUAX
3HAYEHUs Mpejesia TEeKYyYyeCTH M BPEMEHHOIO CONPOTUBIIEHUS COOTBETCTBYIOT TpPeOOBaHMAM
JEHCTBOBABIIMX BO BPEMS CTPOUTENIBCTBA TOCYJAPCTBEHHBIX CTAaHAAPTOB WM TEXHUYECKUX
YCJIOBHH Ha CTaJlb - 10 MUHUMAJIbHOMY 3HaY€HHIO, YKa3aHHOMY B 3TUX JJOKYMEHTaX;

JUIsL CTaliel, y KOTOPbIX MPUBEJCHHBIC B cepTU(UKATAX UIIH MOyUYEHHBIE TIPU UCTIBITAHUAX
3HAQ4YEeHUs INpefesna TEKydeCTH M BpPEMEHHOTO CONPOTHUBICHHMS HUXKE IPeTlyCMOTPEHHBIX
rOCyAapCTBEHHBIMU CTaHJApTaMU WM TEXHUUYECKHMHU YCJIOBHUSMH Ha CTallb, JEHCTBOBABIIMMU
BO BpPEMs CTPOUTENBCTBA, - 10 MUHUMAJIbHOMY 3HAUEHUIO MIPeJelia TEKy4YeCTH U3 MPUBEICHHBIX
B CepTH(HKATAX UIH MMOTYyYCHHBIX IPU UCTIBITAHUSIX.

KoadduuneHT HagexxHOCTH 110 MaTepuay cieayeT IpUHUMATh:

JUIL KOHCTPYKIMM, U3rOTOBIEHHBIX 10 1932 r., u 11s cTanel, y KOTOPbIX MOJIy4EeHHbIE TIpU

=12
UCTIBITAHUSX 3HAUCHUs Tpeena Tekydectu Huxke 215 Mlla (2200 krc/cm2), Ym =5 ;

)/m :l’l

JUISl KOHCTPYKIMMA, U3TOTOBJIEHHBIX B miepuoA ¢ 1932 mo 1982 r., - U1 CTaJley ¢

npexnenom Tekydectu go 380 MIla (3850 krc/cm2) u 7, =115

tekyuectu cBbime 380 MIla (3850 krc/cm2);

Ui CTajed ¢ MIPENEIoM

o a
1T KOHCTPYKLMH, U3rOTOBIIEHHBIX mocie 1982 ., - mo Tabmn. 2 u tabm. 49, .

Tabmnuma 49, a

HanpsaxeHHOE Ycynoe- |[I'pynna|PacueTHEE CONPOTUBIIEHUA 3aKJIECNOYHEIX
COCTOSHUE Hoe coenu-— coemmHeHult, Mla (xrc/cMm2)
0603Ha- [ HEeHusA
yeHue cpes3y ¥ pPacTsIXeHU CMSTUIO
3aKJIENIOK M3 CTaJIM MAapOK | COeIMHSIEMBIX
BJIEMEHTOB
Cr2, Ct3 09r2
Cpes R B 180 (1800) (220 (2200) -
rs C 160 (1600) - -
PacTaxeHue R B, C |120 (1200) 150 (1500) -
(OTPBEIB T'OJIOBKM) rt
CMarTue R B - - R = 2R
rp rp y
C - - R =1,7R
re y

[IpuMmeuaHusa. 1. K rpynne B OTHOCATCA COeIMHEHMS, B  KOTOPBIX
3aKJIENIKM [IOCTAaBJIEHEl B OTBEPCTMSA, CBEPJICHHBEIE B COOPaHHEIX DBJIEMEHTAax
WY OeTalldx IO KOHIOYKTOPpaM.

K IpyIie C oTHOCHATCH COeIVMHEHNMA, B KOTOPHX 3aKJIEIIKM IIOCTaBJIESHEL
B NIPOIaBJIEHHEE OTBEPCTMSA MM OTBEPCTMS, CBEPJIEHHEE 0Oe3 KOHIOYyKTOpa



B OTIEJIbHBIX IeTajiax.

2. [pu HOpMMeHeHUM B3aKJIeNOK C I[IOTaMHBEIMM MM I[IOJIYIIOTaMHBIMU
TOJIOBKAMM pacCdeTHble CONPOTUBIIEHMSA 3aKJIENIOYHEIX COEeIMHEHUM Cpesy U
CMSATMIO IMOHMXAWTCS yMHOXeHMeM Ha konddbuument 0,8. PadoTa yKazaHHBEIX
3aKJIENIOK Ha PaCTIXEeHMEe He IOONyCKaeTCH.

Tabnuua 49, q

T'oCyHmapCTBEHHHM CTaHOAPT WU KosdduumeHt
TeXHUUECKMEe YCJIOBMS Ha IIPOKAT HAOEXHOCTM IO
MaTepuasy T'aMMa
m
TY 14-1-3023-80, T'OCT 23570-79 1,025
TOCT 380-71*, TOCT 14637-79*; TOCT 19281-73* un 1,050

T'OCT 19282-73* [cTajimM C IOpenejyioM TEKydYeCTu OO
380 MIla (39 xrc/mM2) u crajb Mapku 14T2A0];
TY 14-1-1217-75

T'OCT 19281-73* m T'OCT 19282-73* [cTanu C IIpenesoMm 1,100
TekyuecTu cbBume 380 MIa (39 xrc/mM2), KpoMe CTaju
Mapky 14T2AQ0]

TY 14-1-1308-75, TY 14-1-1772-76 1,150

R, R
JlonyckaeTcss Ha3HayaTh pACYETHBIE CONPOTHUBJIEHUA MO 3HAYeHWUsIM " wu ",

OTIpeIeIEHHBIM IO Pe3yJbTaTaM CTaTUCTUYECKOM 00pabOTKM JaHHBIX UCTIBITAHUMN, HE MEHEE YeM
10 0Opa3IoB B COOTBETCTBUU C yKkazaHusmu [lpu. 8, a.

20.2. OueHky KadecTBa MAaTE€pHAJIOB CIELYET IPOU3BOAUTH IO JAHHBIM 3aBOACKHX
CepTU(HUKATOB WX TIO Pe3yIbTaTaM HCIBITAaHUA 00pa31oB. McrbITanus ciieayeT BHIIOIHATD IPU
OTCYTCTBUM HWCHOJHUTEIBHOM JOKyMEHTAlMM WIH CepTU(UKATOB, NpU HEJOCTATOYHOCTU
UMEIOLINXCS B HUX CBEICHUHN MM OOHApYEHUH MOBPEXKICHUN, KOTOPbIE MOIJIA OBITh BbI3BaHbI
HU3KMM KaueCTBOM MaTEepHaJIOB.

20.3*. Omnpenenenue Mpy MCIBITAHUIX IMMOKa3aTeNiell KadecTBa MeTaiia, oTOop mpold s
XMMHUYECKOTO aHajiu3a M 00pa3loB JUIsl MEXaHWYECKMX HCIBITAaHUN M HMX YHUCIO CIEeayeT
IIPOU3BOJUTH B COOTBETCTBUU ¢ yKka3zaHusmu [lpui. 8, a.

20.4. Jlomyckaercs  He  INPOM3BOAUTH  HCIBITAHUSA  METalla  KOHCTPYKLMH,
NpeIHa3HAYCHHBIX JUIS JKCIUTyaTallud, NMpH HampspkeHusx no 165 Mlla (1700 xrc/cm2) u
pacueTHBIX Temneparypax Boie MuHyc 30 °C i KoHCTpyKumi rpynmsl 3, Bbie muHyc 40 °C
- JUIs KOHCTPYKUMH rpynnsl 4, Beilie MUHyc 65 °C - mig KOHCTpYKUMH rpynn 3 u 4 mnpu ux
YCUJICHUH 0€3 TPUMEHEHHsI CBapKH.

20.5. PacueTHble CONPOTUBIEHUS CBAPHBIX COCAMHEHUN KOHCTPYKIIMH, MOJIIeKAIINX
PEKOHCTPYKLMH WIM YCWICHMIO, CIE€AyeT Ha3HadaThb C Y4YE€TOM MAapKH CTajd, CBapOYHBIX
MaTepHaloB, BHJIOB CBapKH, IMOJOKEHHUS LIBAa M CHOCOOOB WX KOHTPOJS, MPUMEHEHHBIX B
KOHCTPYKIUH.

[Tpu OTCYTCTBUM YCTaHOBIIEHHBIX HOPMaMH HEOOXOAUMBIX JTAaHHBIX JOIMYCKAETCs:

Rwun = Run }/wm = 1’ 25 ﬂf = 0’ 7 ﬂz = 1’0
AJIg YIJIOBBIX IIBOB IIPUHUMATDH ) . nu

9TOM 7.=0.8 ;

, CunTas Ipu

R, =0,55R .
JIsL  PACTSHYTBHIX CTHIKOBBIX IIBOB MpUHUAMATH 7 Uil KOHCTPYKIIWHA,
Rwy = O’SSR);

M3TOTOBJICHHEIX 10 1972 ., 1 - mocie 1972 r.



JlomycKaeTcsi yTOYHATh HECYIIYI0 CIIOCOOHOCTh CBApHBIX COCIMHEHHU IO pe3yJIbTaTam
UCTIBITAHUHN 00PAa3IOB, B3ATHIX U3 KOHCTPYKIIHH.

20.6. PacueTHbIe CONPOTHBICHHUS CpE3y W PACTSKEHUIO OOJNTOB, a TaKXKE CMATHUIO
3JIEMEHTOB, COEIMHSAEMBIX OONTaMH, CIEAyeT OMPENENsTh COTJIACHO M. 3.5; €clii HEBO3MOXHO
YCTaHOBHUTH KJIACC TPOYHOCTH OOJTOB, 3HAYCHHS PACUCTHBIX COMPOTUBICHUN CIEIyeT
MPUHUMAThH Kak JUis OONTOB Kjacca MPOYHOCTH 4.6 Mpu pacueTe Ha cpe3 M Kjiacca MPOYHOCTU
4.8 ipu pacuere Ha pacTsHKCHHE.

20.7. PacueTHble COMPOTUBICHUS 3aKJIENOYHBIX COCIMHEHUN ClelyeT MPUHUMATh 10 Tall.
49, a.

Ecnu B MCIOMHUTENBHONW MOKYMEHTAllMW OTCYTCTBYIOT YKa3aHHS O crocode oOpaboTku
OTBEpCTUIl W MaTepuane 3aKJIeNoK M YCTAaHOBUTb HX HE TMPEACTaBISAETCS BO3MOXHBIM,
pacueTHbIe COMPOTUBICHUS ClIeAyeT MpUHUMATh Mo Tabn. 49, a kak AN COeOUHEHHs Ha
3akienkax rpymnmsl C u3 cranu mapku Ct2.

20.8. KoHcTpykumu, »SKCIUTyaTUpyE€Mble MpU  TOJIOKHUTEIBHOW  TeMmIeparype |
W3TOTOBJICHHBIE U3 KUIISILEH MaJOyIJIEpOJUCTON CTajH, a TAKKe U3 JIPYTUX CTajied, y KOTOPBIX
Mo pe3ylbTaTaM WCIBITAHUNA 3HAYCHHs] YAApHOM BA3KOCTH HUXKE TapaHTUPOBAHHBIX
rOCyapCTBEHHBIMU CTaHJApTaMU [0 KaTeropusiM CTajdd JUid TPYNN KOHCTPYKIHUH B
COOTBETCTBUU ¢ Tabn. 50*, He moasexkaT yCUJICHHUIO WIH 3aMEHE TIPU YCIOBUH, YTO HANIPSKEHUS
B DJIEMEHTAaX W3 3TUX CTajlell He OyayT MpeBbIILIAaTh 3HAYEHUH, UMEBIIMXCS 10 PEKOHCTPYKIIUU.
Pemenne 00 uCHONB30BaHUM, YCWICHHHM WM 3aMEHE 5THUX KOHCTPYKIUH, SKCIUTyaTanus
KOTOPBIX OyAET OTIIMYaThCs OT YKa3aHHBIX YCJIOBUH, MPUHUMAETCS HAa OCHOBAHUH 3aKIIIOUYCHHUS
CHEIMATM3UPOBAHHOTO HAYUYHO-UCCIIEI0BATENBCKOTO HHCTUTYTA.

20.9. PacueTHast cxeMa KOHCTPYKLMH, COOPYKEHUSI WIM 3[AaHUS B LIEJIOM IMPUHUMAETCS C
y4eTOM OCOOCHHOCTEH UX AEWCTBUTENBHONH pabOThl, B TOM YHUCIE C YYETOM (PaKTUUECKHX
OTKJIOHEHU TeoMeTpuyecKkol (opMbl, pa3sMEpOB CEUYEHUH, YCIOBUH 3aKpelyieHus U
BBITIOJTHEHUSI Y3TIOB COMPSKEHUS DIEMEHTOB.

[IpoBepouHbIE pacyeThl 3JIEMEHTOB KOHCTPYKLUHMM M HMX COCIMHEHUW BBINOJIHSIOTCS C
y4eTOM OOHApyXEHHBIX JC(HEKTOB WM TMOBPEKACHUH, KOPPO3MOHHOTO H3HOCA, (PaKTHUECKHX
YCIOBUM CONPSDKEHWsT M ONupaHus. PacueTel 3J€MEHTOB MOTYT BBINOJHATBHCS IO
neOpMUPOBAHHOM CXE€ME€ B COOTBETCTBHM C YyKa3aHWUAMH M. 1.8, mpUHHMas TpU ITOM

y =10
K03(pPHULIMEHT yCIIOBHIA pabOTHI e st mo3. 3, 5 u 6, a Tabmn. 6*.

20.10*. KoHcTpyKIuu, HE YIOBIETBOpAONINE TpeOoBaHusIM pas3f. 5, 7 - 11, 13 (tabmn. 40%,
nn. 13.29 - 13.43, 13.45) u 0. 16.3 HacTOSIIKUX HOPM, TOJIKHBI ObITh, KaK MTPaBUIIO, YCUJIEHBI UJIN
3aMEHEHBI, 32 HCKIIIOUEHUEM CIIy4aeB, YKa3aHHBIX B JAaHHOM pazjelie.

OTKJIOHEHUST OT TE€OMETPUYECKOM (POpPMBI, pa3MepoB D3JIEMEHTOB M COEIUHEHMH OT
HOMUHAJIbHBIX, MIPEBBIIIAIONINE AOIMYCKaeMble IPAaBUIaMU MPOU3BOJCTBA U MPUEMKH padoT, HO
HE TPEMSTCTBYIOIINE HOPMAJbHOM OJKCIUTyaTallii, MOTYT HE YCTPAHATHCS NPU YyCIOBHU
o0ecrieueHus Hecylleld CIOCOOHOCTH KOHCTPYKIMMA ¢ yueToM TpeboBanuii mm. 20.9.

20.11* [lomyckaeTcsi HE YCUJIMBATh 3JIEMEHTHI KOHCTPYKITUH, €CIIU:

UX TOPU3OHTAJbHbIE U BEPTUKAJIBbHBIE MPOrHObl U OTKIOHEHMs MPEBBIIAIOT NpeeIbHbIe
3HAaueHUs, ycTaHOBJIeHHbIE M. 13.1* 1 16.8, HO He MPENATCTBYIOT HOPMAJIBHOM SKCIUTyaTalluH;

UX THOKOCTh TMPEBBIIACT MpeieibHbIe 3HAUCHUS, YCTaHOBIEHHBIe M. 6.15% u 6.16*, HO
JJIEMEHTHl MMEIOT WCKPHBIICHHS, HE TPEBBIIIAIOIINE 3HAYCHUH, YCTaHOBIICHHBIX IPaBHIAMH
IPOM3BOJICTBA M MPHUEMKU paboOT, U ycuiaus He OyAyT BO3pacTaTb B Ipolecce AajbHEHIIen
AKCIUTyaTalH, a TaKXKe B TEX CIydasX, KOIrJla BO3MOXKHOCTh MCIOJIb30BaHUS TAKUX 3JIEMEHTOB
IpOBEpEHa pacyeToM.

20.12%*. Ilpu pa3paOoTKe MPOEKTOB PEKOHCTPYKIUH CTaJbHBIX KOHCTPYKUMH 30aHUI U
COOPY>KEHUH ClleZlyeT BbISABISATh U MCIIOJIb30BaTh PE3EPBbl HECYILEH CIIOCOOHOCTU U MPUMEHSThH
KOHCTPYKTHUBHBIC PEIICHUS, MO3BOJSIONINE OCYIIECTBISTh PEKOHCTPYKIMIO, KaK MpaBHUiIo, 0e3
OCTaHOBKHM ITPOU3BOJICTBEHHOTI'O MpoLiecca.

[Tpu ycuneHnHn KOHCTPYKIMHA JOITyCKAETCsl YUUTHIBATH: BO3MOXHOCTH MPEIBAPUTEIHHOTO
HaNpsDKEHUS. U aKTUBHOT'O PEryJIMpOBaHMs YCWIMHA, B TOM YHUCIIE 3a CUYET CBAPKU, M3MEHEHUH



KOHCTPYKTUBHOM M pAacueTHOW CXEMbl, a TaKXKe YIPYro-ljacTHYecKyl paboTy marepuaina,
3aKpUTHUYECKYIO Pa0OTy TOHKOCTEHHBIX 3JIEMEHTOB M OOIIMBOK KOHCTPYKIHMH B COOTBETCTBUHU C
JICUCTBYIOIIMMHU HOPMaMH.

20.13. KoHCTpyKIIMM YCWJIEHHSI U METOJAbl €0 BBINOJHEHHUS JOJKHBI MPEoyCMaTpUBaTh
Mepbl MO0 CHUKEHMIO HEXKEIAaTEJIbHBIX JONOJHUTENbHBIX JAepopManuil 3JIEMEHTOB B Ipoliecce
YCUJIEHUS] B COOTBETCTBUHU C M. 12.2.

Hecymas cnocoOHOCTP KOHCTPYKLHMIH B TPOLIECCE BBHIMOIHEHUS pabOT IO YCHICHUIO
JIOJDKHA 00ecneunBaThbCsl C  yY4eTOM BIUSHHMS OciaOJeHuH Ce4YeHUH JOMOJHUTEIbHBIMU
OTBEPCTUSIMU TOJ] OOJITHI, @ TAKKE CBAPKH.

B HeoO0XxoauMBIX ciyyasix B HEpUO]] YCHUIICHUS] KOHCTPYKIHS JOJDKHA ObITh MOJTHOCTBIO HITU
YaCTUYHO pa3rpyKeHa.

20.14. B xoHcTpykumsix 2-i u 3-i rpynm Tabn. 50*, skcmimyaTupyeMbIX TpU pacyeTHOU
temneparype He Hike MuHYC 40 °C B HearpecCMBHBIX HIIM CIIA00arpecCMBHBIX CpeNax, LIS
o0ecrieyeHHss COBMECTHOW palboThl JeTanell yCHJIEHHS W CYLIECTBYIOUIEH KOHCTPYKIMU
JIOTTYCKAeTCsl IPUMEHSATh IPEPBIBUCTHIE (PIIAHTOBBIE ILIBHI.

Bo Bcex ciydasx NpUMEHEHHUs YIJIOBBIX IIBOB CJEAyeT, Kak IpaBHJIO, Ha3HA4aTh
MUHUMAJIBHO HE0OXOauMbIe KaTeThl. JlOIMyCcKaeTCcsl KOHIEBbIE YYACTKH IIBOB MPOEKTUPOBATH C
KaTeToM OOJbIIMM, YeM KaTeT MPOMEXKYTOYHBIX YYaCTKOB, M YCTaHAaBIMBaTb UX pa3Mephbl B
COOTBETCTBUU C PACUETOM.

20.15. Ilpm  ycuneHuM  DJIIEMEHTOB  KOHCTPYKUMWA  JOIMYCKAeTCsl  MPUMEHSTh
KOMOWHUPOBAHHBIE COSAMHEHMs Ha 3aKJIeNKaX W BBICOKONMPOYHBIX 0OJdTax WM OONTax Kiacca
TOYHOCTH A.

20.16*. Tlpu pacueTe 3I€MEHTOB KOHCTPYKILMM, YCHUJIEHHBIX IyTEM YBEIMUYEHUS CEUYEHUS,
ClIelyeT, KaK MPaBUIIO, YYUTHIBATh PAa3HbIE pACUETHBIC CONIPOTUBIICHHS MaTeprana KOHCTPYKIIUU
u ycusnenus. J/lonmyckaercss IpUHUMATh OJTHO PACUETHOE CONPOTUBIICHHUE, PABHOE MEHBIIEMY U3
HUX, €CJIM OHM OTJIMYAIOTCs He Oosee ueM Ha 15%.

[Ipu pacdyere Ha yCTOMUMBOCTH CIKATBIX, BHEIICHTPEHHO-CXKATBIX M CKATO-U3THOAEMBIX
JJIEMEHTOB C YCHUJIEHHBIMM CEYEHUSIMH JONYCKAaeTCsl IPUHUMATh IPHUBEJCHHOE 3HAYCHUE
pPacueTHOTO CONPOTUBIICHHUS, BBIYHCIIIEMOE 110 opMyIIe
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371eCh - pacdyeTHOE CONMPOTUBJICHUE METAIIa YCUJICHHUS,
A, I - COOTBETCTBEHHO IUIOLIAb U MOMEHT MHEPIMU CEUYECHHs] YCUIIMBAEMOTrO 3JIEMEHTA
OTHOCHUTEIILHO OCH, MEPIEHAUKYIISIPHOMN TIOCKOCTH MTPOBEPKH yCTOMYUBOCTH;

A, 1
©t, " - TO e, yCUIEHHOT0 3JIEMEHTA B LIEJIOM.

20.17. Pacdyer Ha MNPOYHOCTh M YCTOMYHMBOCTHh DJIEMEHTOB, YCHJICHHBIX CIIOCOOOM
YBEIWYCHUSI CEUYECHMM, CIEeAyeT, Kak I[PaBUJIO, BBIIOJHATb C Y4YE€TOM HAIPSKCHUM,



CYILIECTBOBABIIMX B 3JIEMEHTE B MOMEHT YCWIEHHUS (C Y4ETOM pPa3rpy3Ku KOHCTpykuuil). Ilpu
3TOM HEOOXOIMMO YUUTHIBATh HAYAJIbHbIE HCKPUBIICHHS 3JIEMEHTOB, CMEILIEHHE LIEHTPA TSHKECTH
YCUJIEHHOTO CEYEHHUsI U HCKPUBIICHMS, BBI3BAHHBIE CBAPKOM.

HckpuBieHust OT CBapKu IIPU NIPOBEPKE YCTOWYMBOCTU CXKATbIX M BHELICHTPEHHO-CHKATHIX
DIIEMEHTOB M DJIEMEHTOB, pPa0OTAIOMMX Ha CXKAaTHE C M3TUOOM, JOIMYCKAETCS YYHUTHIBATH

o . =0,8
BBEJICHUEM JIOTIOJTHUTEIILHOTO KOA(PPHUIIMEHTa YCIOBHA pabOThI Ve=5e

[IpoBepky Ha MPOYHOCTH JIEMEHTOB, PACCUUTAHHBIX B COOTBETCTBUU C M. 20.16™ kak g
OJIHOPOJHOTO cevyeHus [kpome pacuera mo ¢opmynam (39), (40) u (49) HopMm], momyckaercs
BBITIOJIHATH HA TIOJIHOE pacueTHOe ycwuine Oe3 ydera HanpspKeHUH, CYIIeCTBOBABIIMX IO
YCUJICHHS, a MpPHU HPOBEPKE CTEHOK HAa MECTHYI YCTOWYMBOCTH JOIYCKAETCS MCIIOJb30BaTh

. .=0,8
Kod(puIeHT ycnoBuit paboThI Ve

20.18*. JlomyckaeTrcss HE YCWIMBaThb CYLIECTBYIOIIME CTajJbHble KOHCTPYKIIMH,
BBITIOJITHEHHBIE C OTCTYIIEHHEM OT TpeboBanuii mm. 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 npu ycnoBuu, 4ro:

OTCYTCTBYIOT BBI3BAHHBIE 3TUMHU OTCTYTUICHUSIMU TOBPEXKICHUS AIEMEHTOB KOHCTPYKIIHIA;

UCKITIOYCHBl H3MEHEHHMS B HEONArompusiTHYI0O CTOPOHY YCJIOBHMM OKCIUTyaTaluu
KOHCTPYKIUU;

HECyIIas CIIOCOOHOCTb M KECTKOCTh OOOCHOBAHBI PAacdye€TOM C Y4eTOM TpeOOBaHMU III.
20.9,20.11* u 20.15;

BBITIOJTHSIOTCSL MEPOIIPUSITUS 10 MPEAYIPEKICHUIO YCTATIOCTHOTO U XPYIIKOTO pa3pyIIeHuUs
KOHCTPYKIHMIA, HA KOTOPbIE PACIIPOCTPaHAIOTCA yKazaHus mi. 9.1, 9.3 u paza. 10.

[Tpunoxenue 1

MATEPUAJIBI JIJIS CTAJIBHBIX KOHCTPYKLIVIA
N X PACUYETHBIE COITPOTHBJIEHUA

Tab6mmma 50*
Cranu 11t CTalbHBIX KOHCTPYKIMM 3AaHUI U COOPYKEHUN
CraJsb T'OCT wmmm TY Kareropmusa cranu Ojsd KIMMaTUUECKOT'O paloHa
CTpouTensCcTBa (pacueTHasd Temneparypa, -C)
1T I, IT w II I
4 2 2 3 1
(=30 > t >= -40);| (=40 > t >= -50) | (=50 > t >= -65)
IT wu mp.
5
(t >= -30)
I'pynna 1. CeapHbBle KOHCTPYKLUMM JMOO MX DJIEMEeHTH, paboTawumme
B 0COBO TAXEJHX YCJOBMSAX WM [IOOBepramnmMecs HENOCPeICTBEeHHOMY
BOBIEMCTBUIO OVHaMUUEeCKHUX, BUOPALMOHHEIX MJIM IOOBMXHBIX HaI'Py30K
[MmomkpaHOBHE Oajiky,; Oajiky paboumMx I[IJIOWANOK; SJIEMEHTHE KOHCTPYKLUUM
OYHKEPHEIX M PAal3TPYy30UHHIX DCTakal, HEIOCPEeINCTBEHHO BOCIPMHMMAWLIMX

Harpy3Ky OT IOIBWXHHX COCTaBOB; GacoHkm bepM; NpPOJIETHEHE CTPOEHUS
TPAHCIIOPTHLIX T'ajlepeli; CBapHBE CIelUMaJibHEE ONOPH OOJbIIMX IePeXOmOB
JIMHUN syiekTpolnepenaun  (BJI) BrelcoToOM OoJjiee 60 M; D3JIEMEHTEl OTTSXEK
MaudT u OTTAXEYHBIX Y3JI0B; Oaskm I1on KPaHbBL I'MOPOTEXHNYECKUX



COOPYXEeHUM M T.IHI.].

C255 T'OCT + - -
27772-88
C285 + - -
C345 3 3 4a)
C375 3 3 4a)
C390 + + +6)
C390K + + +6)
C440 + + 0) +B)
T'pynna 2. CBapHBE KOHCTPYyKUUM JMOO MX DBJIEMEHTH, paboTamnmye IpKU
CTaTUUECKOM Harpyske [bepmel; purenamr paMm; OaJlkKM [IEPEeKPHTUM U
IIOKPEITUM; KOCOYPH JIECTHMIL]; ONIOPE BJI, 3a MCKJIOYEHMEM CBAPHHX OIOP
OoJIbIMMX nepexonos;, OIIOPHEL OULIMHOBKM OTKPBITEIX pacrnpenesyinTeJsIbHBIX
ycTpoMcTB noncraHuum (OPY) ; ONOPHL IOL BHKJIOUWaATeM OPY; omnopw
TPAHCIOPTEPHBIX Tajlepei; DBJIEMEHTEH KOHTaKTHOM ceTM TpaHCIOpTa
(ITaHTM, aHKEPHHE OTTAXKM, XOMYTHI); I[POXEKTOPHEIE MadTE; SJIEMEHTH
KOMOMHMPOBAHHEIX  OIOP AQHTEHHEIX COOpYyXeHMM; Tpyodonpoeonsl I'3C u
HAaCOCHEIX CTaHLUM; OOJMLOBKM BOINOBONOB; 3akKJIaIHEIE YACTU 3aTBOPOB

1 OpyIMe PaCTHAHYTHE, PacCTAHYyTO-uU3TMOaeMele M Uu3TuOaeMele SJIEMEHTHI] ,
a TakKXe KOHCTPYKUMM M MX BDJIEMEHTH I'PYHNHNE 1 HpM OTCYTCTBMM CBAapPHBIX
coemyHeHMM ¥ OajikyM I[IOOBECHEIX NyTeM M3 IBYyTaBpoB o I'OCT 19425-74%*
n TY 14-2-427-80 npu HaIMUMM CBAPHBIX MOHTAXHBIX COEIOMHEHUN.

C245 +1) - -
C255 + - -
C275 +1) - -
C285 + - -
C345 1 3 da, n)
C345K + - -
C375 T'OCT 1 3 da, n)
27772-88
C390 + + +6)
C390K + + +0)
C440 + + +B)
C590 + - -
C590K - + +
BCT3km T'OCT 2e) 2e) -
TosmmHOM | 10705-80%*
oo 4 mMm rpynna B,
Tabjg. 1

BCT3mc To xe 2e) - -
TOJIMHOM
no 5,5 MM
BCT3nc " 6 - -
TOJIIMHOM
6 - 10 MM
16T2A0 TY + + +
ToJimHoOM [14-3-567-76
6 - 9 MM

T'pynna 3. CBapHHE KOHCTPyKUMM JMOO MX DBJIEMEHTEH, paboTawmye Ipu
CTATMUECKOM Harpy3Ke [KOJIOHHEI; CTOMKM; OIIOPHBIE IIJIMTH,; DJIEMEHTEH
HacTujla [EePeKPHTUM; KOHCTPYKLUMM, NOINOepXHUBaolye TEeXHOJIOTUUYEeCKOoe
obopyIoOBaHUE; BepTUKAaJIbHEE CBSA3M II0 KOJIOHHAaM C HalpsSXeHMEM B
cesaz3ax ciBrue 0,4R ; aHKepHHE, Hecyupe ¥ OQUKCHUpyUMe KOHCTPYKLUMU

Y

(omopwr, pUTENIM XEeCTKMX IOIepeurH, OMKCATOPh) KOHTAKTHOM CeTU
TPAaHCIIOPTa;  OIOPBL non obopynoBaHMe oPY, KpoMe Omnop IHon
BBHIKJIOUATEJIM; DBJIEMEHTEl CTBOJIOB M OalleH aHTEHHHIX COOPYXEeHWUM; KOJIOHHE
6€TOHOBOSHI:>IX S5CTakan, HpOI‘OHbI HOKprTI/HZ jZ8 npyr}/{e CXaTele M CXaTo—
narmubaeMele SJIEMEHTEH], a TaKXe KOHCTPYKUUM ¥ MX DJIEMEHTH TPYIIIE 2
IpM OTCYTCTBUM CBAPHHX COEOMHEHUMN.
C235 +e,u) - -
C245 + - -
C255 + +x) -

C275 + - -



C285 + +x)
C345 1 1
C345K T'OCT + +

27772-88
C375 1 1
C390 + +
C390K + +
C440 + +
C590 + -
C590K - +
BCT3km T'OCT 2e) 2e)
TosmumHoM | 10705-80%,
oo 4 mMm rpynna B,

Tabmg. 1
BCT3km To xe 2e) -
TOJIIMHOM
4,5
10 MM
BCT3nc T'OCT 4 -
ToymmmHoM |10706-76%,
5 - 15 mm|rpynna B, ¢

norn. Tpebo-

BaHMeEM II0

n. 1.6
BCT3mc T'OCT 2e) 2e)
TosmmHoM | 10705-80%,
no 5,5 mMm|rpynna B,

Tabjg. 1
BCT3nc T'OCT 6 -
TosmmHoM |10705-80%,
6 - 10 mMm|rpynna B,

Tabjg. 1
BCT3cn T'OCT - 4
TosmmHoOM |10706-76%,
5 - 15 mMm|rpynna B, c

nomn. Tpedbo-

BaHMEM II0

n. 1.6
BCT3cno T'OCT - 5
TosmmmHoM |10705-80%,
6 - 10 mMm|rpynna B,

Tabsg. 1
16T2A0 TY + +
TosmmHOM | 14-3-567-76
6 - 9 MM

T'pynna 4. BcrnoMoTaTellbHBE KOHCTPYKLUUA

(cBsa3M, KpoMe YyKAaBaHHHX B Tpylne 3; B3JIEMEeHTH baxBepkKa;
TPallel; IJIOWangKM, OI'PaXIEHWMA;

BTOPOCTEIIEHHEIE

C235
C245
C255

C275
C285
BCT3kn
TOJINMHOM
oo 4 M

BCT3KII
TOJIMHOM
4,5

10 MM

T'OCT
27772-88

I'OCT
10705-80%*,
rpynna B,
Tabs. 1
To xe

3DAHUM U

COOpPYyXeHUM
JI€CTHMLEL;

METAJIJIOKOHCTPYKLMN kabeJyIbHEIX KaHaJIOB;

DJIEMEHTH COOPYXEHMM M T.I.),
VX BJIEMEHTH TPYINBE 3 IPYU OTCYTCTBUM CBAPHBIX COESIMHEHUN.

+

z2e)

2e)

+
+

a TaKXe KOHCTPYKLUUM U




BCT3nc T'OCT 4 4 -
TosymumHoM |10706-76%,
5 - 15 mMm|rpynna B, c
non. Tpebo-
BaHMEM II0
mn. 1.6
BCT3rnic T'OCT z2e) z2e) z2e)
TosmmHoOM |10705-80%,
no 5,5 mMm|rpynna B,

Tabs. 1
BCT3nc To xe 6 6 -
TOJIMHOM
6 - 10 mMm

ObosHaueHMsa, NPMHATEE B Tabia. 50*:

a) bacoHHBM HOpOokKaT TOJIMHOM mo 11 MM, a OpM COIJIaCOBaHMM C
usroroBuTesneM - o 20 MM; JIMCTOBOM — BCEeX TOJIIMH;

©) TpeboBaHuMe IO OTPaHUYEHUID YIJIEPOOHOI'O DKBMBAJIEHTA IO
TOCT 27772-88 nmma TojyuumH CcBbmie 20 MM;

B) TpeboBaHME IO OTPaHUYESHUIO YTJIEPOOHOTO 3SKBUBAJIEHTA I10
TOCT 27772-88 njsa BCcex TOJIIMH;

T) nja4a paroHa II 1isa HeOTallJIMBAaeMblX 3OaHUM U KOHCTPYKLUI,

4

DKCIUIyaTUPYEMBIX IIPM TeMIepaType HapyXHOT'O BO3IOyXa, IPUMEHATH

IpokaT TOJIIMHOM He Oojee 10 mM;

I) OpM TOJIUMHE IpokKaTa He Oojiee 11 MM »OooycKaeTCs NPUMEHATH
cTanb kKaTeropumu 3;

e) kpome omnop BJI, OPY um KC;

X) npokaT TosmmmHOM mo 10 MM M Cc yueToMm TpeboBaHuM pazn. 10;

1) KpoMe paMoHa I1I @Oja HeOoTalJIMBaeMHX 3OaHUM UM KOHCTPYKLMM,

4
BKCIIJIyaTUPYEMEIX [IPY TeMIepaType HapyXHOT'O BO3IOyXa.
3Hak "+" o3Hauaer, gTo OaHHYyI CTajlb CJjenyeT I[IPMMEHSATH;
3Hak "-" oO3HaAuaeT, UYTO JAaHHYKD CTajlb B YKAa3aHHOM KJIMMATUUYECKOM

palioHe IPMMEHSATbL He CcJenyerT.

[IpuMeuaHmA . 1. TpeboBaHua HacToAamen TaOJIMLEL He
PACIPOCTPAaHAKNTCA Ha CTaJIbHBEIE KOHCTPYKLUMM CIHEeUMAaJIbHEIX COOPYXEHUN :
MaTMCTPaJibHEE n TEeXHOJIOTHYECKME TPyOONpPOBOMELL, pesepByapel
CNeurajbHOTO Ha3Ha4eHUsd, KOXY XU IOOMEHHBIX neyen n
BO3OyXOHArpeBaTesnen u T.n. Crannu o1 STUX KOHCTPYKUUM

YyCTaHaBIMBAKTCA cooTeeTcTByUMMM CHull miam OpyTmMMM  HOPMAaTVBHEMU
JOKYMEHTaMIM .

2. TpeboBaHuMsa HacToOdmeM TabOaMLBE PACHPOCTPAHSITCS Ha JIMCTOBOM
IPOKAT TOJIIMHOM OT 2 MM ¥ (GaCOHHBIL IpoKaT TOJIIMHOM OT 4 MM IO
T'OCT 27772-88, copToBOM npokartT (xpyT, KBampaT, I[IoJioca) IO
TY 14-1-3023-80, TOCT 380-71** (c 1990 r. TOCT 535-88) n
TOCT 19281-73*. VYxasaHHbHEe KaTeropMy CTajiM OTHOCATCS K I[poKaTy
TOJIUMHOM He MeHee 5 mMm. Ilpm ToJsimMHe MeHee 5 MM IPMBEIOEHHHE B
Tabnulle CTajy OPpUMMEeHATCS 0e3 TpeboBaHMM IO yHAPHOM BSA3KOCTM.

IOisa KOHCTPYyKUMM Bcex I'pylll, kpome rpynnel 1 mu  omnop BJI m  OPY,
BO BCeX KIIMMATUUECKUX paﬁOHax, KpomMe I 7 OOoITyCcCKaeTc4da IIPMMEHATDH

1
NpoOKaT TOJIMHOM MeHee 5 MM m3 craygm C235 mo I'OCT 27772-88.

3. KnnMmaTuueckue PalMoHBl CTPOMUTEJIECTBA YCTaHABJIMBAKTCA B
coorBeTcTBMM C I'OCT 16350-80 "KnumaT CCCP. PalOHMpOBaHME n
CTaTUCTUUEeCKUE IIapaMeTpPrl KJIIMMaTUYEeCKUX @aKTOpOB OJ14 TEeXHNUYEeCKUMUX
uejen". YKasaHHEE B T'OJIOBKE TabJIMLUE B ckobkax pacueTHEe
TeMIepaTypPEl COOTBETCTBYIOT TeMIepaType HapyXHOT'O BO3OyXa
COOTBETCTBYIILETO paroHa, 3a KOTOpYy [IpMHUMaeTCsd cpenHasa
TeMIlepaTypa Haubojiee XOJIOOHOM NATUIHEBKM COIJIACHO ykasaHuaMm CHull
10 CTPOMTEJIBHOM KJIMMATOJIOTMM UM TeodMu3UKe.

4. K KOHCTPYKLMAM, nogBepIramnyMCa HEIOCPEenCTBEHHOMY



BO3IOENCTBUIO IVMHaMNMUYeCKUx, BM@paHMOHHHX niim TIIOOBVIXHEIX HaTpys30K,

OTHOCATCHA KOHCTPYKLIUU hpiziele) X DSJIEMEHTH, nongjiexamme pacueTy Ha
BEIHOCJIMBOCTDB mJin paccunTeBaeMEle C ydyeTOoM KOQ@@MuMeHTOB
IVMHaMMYHOCTHM .

5. [Ipy COOTBETCTBYKIEM TEXHMKO-3KOHOMMUECKOM OOOCHOBAHUM CTaJu
C345, C375, C440, C590, C590K, 16I'2A® MOTYyT 3akasubBaThbCA KakK CTaJu
[IOBLIIEHHOM KOPPO3UOHHOM CTOMKOCTM (C MeZnbo) - C3451:;, C3750,
c440n, C590I, C590KO, 16I2AQ[.

6. IIpMMeHEHME TEPMOYINPOUHEHHOTO C INIPOKATHOI'O Harpeea GacoOHHOTO
npokaTa m3 cramm C345T m C375T, nocramiasemoro mno I'OCT 27772-88 kak
crans C345 m C375, He @momyckaeTcsa B KOHCTPYKLUMAX, KOTOPHE IIpK
U3TOTOBJICHUNU nomBepralnTcs MeTaJM3auun nnm Jl1aCTUYeCKUM
nedpopmauuam npu Temrneparype seme 700 °C.

7. BecumoBHEE ropadYenedopMMpPOBaHHLEE TpyOs 1o TI'OCT 8731-87
OOIIyCKaeTCs IPUMEHSATH TOJIBKO IOJIS DJIEMEHTOB CIIEeLMaJIbHEIX OIIOP
foJsibIMX NEePexOIOB JIMHMM BDJIeKTpolepenauu BreICcOTOM Oojee 60 M, nusa
AQHTEHHEIX COOPYXEeHMM CBA3M M OPYyI'MX CIeUMaJIbHEIX COOPYXeHMUM, IIpu
STOM cCJjiegyeT IPMMEHATE MapKM CTaJln:

BO BCeX KJIMMaTU4YEe CKMUX pavoHax, kpome 1 , I , ITI w IT ,

1 2 2 3
Mapky 20 mo T'OCT 8731-87, HO C IONIOJIHUTEJIbHEIM TpebOOoBaHMEM 10
YIApHOM BA3KOCTM Npu TeMmrneparype MuHyc 20 °C He menHee 30 IIx/cmM2
(3 xrc x M/cM2) ;

B KJIMMaTMYeCKMxX paroHax I , IT u IT - wMapky 09T'2C 1o
2 2 3
T'OCT 8731-87, HO C IOONOJIHUTEJNbLHEM TpebOOBaHMEM IO yHAapHOM BSA3KOCTU
npu Temrneparype mmuHyc 40 °C He wmenee 40 Ix/cM2 (4 xrc x M/cM2)
nNpY TOJIIMHE CTeHku mo 9 MM u 35 IOIx/cm2 (3,5 krc x mM/cM2) 1pu
ToJimmHe cTeHky 10 MM M OoJiee.
He OOMyCKaeTCcs [PVMEHSTH ©ecmoBHEE TOopsAuYenehoOpPMUPOBAHHEIE

TPpyObl, M3TOTOBJIEHHBE M3 CJIMTKOB, MMEKUMX MapPKMPOBKY C JjuTepom "JI",
He Ipouenuye KOHTPOJIb HepaspyllanlMM MeTOLaMM.

8. K COPTOBOMY npokaTy (xkpyT, KBamparT, nojioca) o
TY 14-1-3023-80, TOCT 380-71** (c 1990 r. TOCT 535-88) wu TIOCT
19281-73* nOpenmwbABJSTCS Takue xe Tpe®oBaHMUSA, KaK K bacoHHOMY
IpoKaTy TakoM xe ToJyummHEl 1o I'OCT 27772-88. CooTBeTCTBME MAapOK

cranem no TY 14-1-3023-80, T'OCT 380-71*, TIOCT 19281-73* m TIOCT
19282-73* cranam no I'OCT 27772-88 crnemyeT onpenensaTs o Tabi.
51, 6.

Tabmuia 51*



HopmatuBHBIE M pacyeTHbIE COTPOTUBIICHHUS IPU PACTSKEHUH,
C)KaTUH U U3rH0e JTUCTOBOTO, IUPOKOIOIOCHOTO YHUBEPCATBHOTO
u (aconnoro npokata o 'OCT 27772-88 nnst cTanbHBIX
KOHCTPYKLHUH 3JaHUN U COOPYKEHUN

Cramnb TonmmHa HopmMaTMBHOE CONPOTUBIIEHME <2>, PacueTHOe conpoTmueieHue <3>,
npokara <1>, Mla (xrc/mM2), OpokaTa Mlla (xrc/cMm2), OpokaTa
MM
JIMCTOBOTO, bacoHHOTO JIMCTOBOTO, bacoHHOTO
IMPOKOIIOJIOCHOT'O IMPOKOIIOJIOCHOT'O
YVHUBEPCAJILHOT'O YHUBEPCAJILHOT'O
R R R R R R R
yn un yn un y u y u
C235 oLy 2 mo 20 [235 (24) (360 (37) (235 (24) 360 (37) 230 (2350) 350 (3600) 230 (2350) 350 (3600)
Ce. 20 " 40 |225 (23) 360 (37) (225 (23) 360 (37) (220 (2250) 350 (3600) [220 (2250) |350 (3600)
" 40 "™ 100 |215 (22) 360 (37) - - 210 (2150) 350 (3600) - -
" 100 195 (20) 360 (37) - - 190 (1950) |350 (3600) - -
C245 oLy 2 mo 20 245 (25) [370 (38) 245 (25)|370 (38) 240 (2450) (360 (3700) 240 (2450) (360 (3700)
Ce. 20 "™ 30 - - 235 (24) 370 (38) - - 230 (2350) 1360 (3700)
C255 oLy 2 mo 3,9|255 (26) 380 (39) - - 250 (2550) 1370 (3800) - -
" 4 " 10 245 (25) 1380 (39) 255 (26) (380 (39) (240 (2450) 370 (3800) 250 (2550) (370 (3800)
Ce. 10 mo 20 245 (25) [370 (38) 245 (25)|370 (38) 240 (2450) (360 (3700) 1240 (2450) (360 (3700)
" 20 "™ 40 235 (24) 370 (38) 235 (24) (370 (38) (230 (2350) 360 (3700) 230 (2350) [360 (3700)
C275 oLy 2 mo 10 275 (28) 1380 (39) 275 (28) (390 (40) (270 (2750) 370 (3800) (270 (2750) (380 (3900)
Ce. 10 " 20 265 (27) 370 (38) 275 (28) 380 (39) 260 (2650) 360 (3700) 270 (2750) (370 (3800)
C285 oLy 2 mo 3,9]|285 (29)[390 (40 - - 280 (2850) 1380 (3900) - -
" 4 " 10 275 (28) 1390 (40) 285 (29) (400 (41) (270 (2750) 380 (3900) 280 (2850) (390 (4000)
Ce. 10 "™ 20 265 (27) 1380 (39) 275 (28) (390 (40) 260 (2650) 370 (3800) (270 (2750) (380 (3900)
C345 oLy 2 mo 10 345 (35) [490 (50) |345 (35) 1490 (50)|335 (3400) (480 (4900) |335 (3400) (480 (4900)
Ce. 10 "™ 20 325 (33) 1470 (48) 325 (33) (470 (48) 315 (3200) [460 (4700) |315 (3200) (460 (4700)



" 20 " 40 305 (31) 460 (47) (305 (31) (460 (47)|300 (3050)|450 (4600)|300 (3050) 450 (4600)

" 40 " 60 285 (29) (450 (46) - - 280 (2850) (440 (4500) - -

" 60 " 80 275 (28) 440 (45) - - 270 (2750) |430 (4400) - -

" 80 " 160 265 (27) 430 (44) - - 260 (2650) |420 (4300) - -
C345K |OT 4 pgo 10 345 (35) 470 (48) (345 (35) 470 (48)|335 (3400) |460 (4700) |335 (3400) |460 (4700)
C375 Oor 2 pmo 10 375 (38) 510 (52)|375 (38)|510 (52)|365 (3700) 500 (5100) (365 (3700) |500 (5100)

Ce. 10 " 20 355 (36) 490 (50) [355 (36) 490 (50)|345 (3500) 480 (4900) |345 (3500) 480 (4900)

" 20 " 40 335 (34) 1480 (49) (335 (34) 480 (49)|325 (3300)|470 (4800)|325 (3300) 470 (4800)
C390 O 4 mo 50 390 (40) |540 (55) - - 380 (3850) |530 (5400) - -
C390K |OT 4 pmo 30 390 (40)|540 (55) - - 380 (3850) |530 (5400) - -
C440 O 4 pmo 30 440 (45) 590 (60) - - 430 (4400) |575 (5850) - -

Ce. 30 " 50 410 (42) (570 (58) - - 400 (4100) [555 (5650) - -
C590 Or 10 mo 36 540 (55)|635 (65) - - 515 (5250) | 605 (6150) - -
C590K |Or 16 mo 40 540 (55) |635 (65) - - 515 (5250) | 605 (6150) - -

<1> Ba TojumHy GAaCOHHOTO IIpokaTa cJjienyeT IIPUHMMAThH TOJIIVHY
NOoJIKM (MMHMMAJIbHAas ero ToJuuMHa 4 MMm) .

<2> 3a HOPMATMBHOE COIPOTMBJIEHME IIPMHSATE HOPMATMBHEE SHAUEHUSI
npenejia TEKYyYeCTM M BPEMEeHHOTO conpoTmeiieHus 1o I'OCT 27772-88.

<3> B3HaueHUud PaCUYEeTHEIX COIPOTUBJIIEHUN [IOJIyYEeHEL neJjleHUeM
HOPMATMBHBEIX CONPOTUBJIIEHUM Ha KODQOMLUMEHTHE HaOeXHOCTM 10 MaTepualy,
omnpemeJieHHEIE B COOTBETCTBUM C II. 3.2%, C OKpyIJieHMeM mo 5 Mia
(50 xrc/cmMm2) .

IIpuMeudaHue . HopmaTUBHEE ¥ pacdeTHBe CONPOTUBJIEHUS U3 CTalU
IIOBHIIEHHOM KOPPO3MOHHOM CTOMKOCTM (cM. mHOpuMed. 5 xk Tabja. 50%*)
cienyeT IIPMHMMAaTh TaKMMM Xe, KaK IJId COOTBETCTBYWIMX cCTajley 0e3
Menu.




Tabmmna 51, a

HopmatuBHbIE 1 pacyeTHbIE COPOTUBIICHUS TP PACTKEHUH,
CKaTUU U U3rube TpyO IS CTaJbHBIX KOHCTPYKIUI
31aHUI U COOPYKEHUN

Mapxu |T'OCT wmmm TY |TonmmHa HopmaTmBHOE PacueTHOE
cranmn CTEHKMU, conpoTupyieHne <1>, COonmpoTHUBIIeHNE <2>,
MM MIa (xrc/mMMm2) MIa (xrc/cMm2)
R R R R

yn un y u
BCT3km, [T'OCT oo 10 225 (23,0)|370 (38,0) (215 (2200) |350 (3550)
BCT3mnc, [10705-80*
BCT3cn
BCtT3mnc, |[I'OCT 5 - 15 (245 (25,0)|370 (38,0) 235 (2400) [350 (3550)
BCr3cn [10706-76%*
20 TOCT 8731-87| 4 - 36 [245 (25,0) 410 (42,0)|225 (2300) 375 (3800)
16T2A0 [TV 6 - 9 |440 (45,0)1]590 (60,0) [400 (4100) |535 (5450)

14-3-567-76

<1> 3a HOpPMAaTHUBHBE COIPOTUBIICHMS NPUHSATH MMHMMAJIbHBIE SHAUYEHUS
npernmejia TeKydecCTU U BPEMEeHHOT'O COIPOTUBJIEHUS, IIPUBOIUMEE B
IrocynmapCTBEHHBIX OGLU,eCOIOBHbIX CTaHIapTax wmin TeXHNUYEeCKUX yCciosmuax,
MIa (xrc/mM2). B Tex ciydyasx, KOTJa 3TV 3HAUEHUS B IOCYyOapPCTBEHHBIX
OOWEeCO3HEIX CTaHZapTax WM TeXHUUECKMX YCJIIOBMAX I[IPMBEIEHB TOJIBKO
B OOHOM cHucTeMe eIuHul - (xkrc/mMm2), HOPMAaTHUBHBEE COIPOTUBIIEHUS,
MIla, BBUMCJIEHBl YMHOXEHMEeM COOTBETCTBYIMX BenumMH Ha 9,81 c
okpyTJieHueM no 5 MIla.

<2> 3HauyeHus pacueTHBIX CONPOTHUBIIEHUN [IOJIyUeHH OeJIeHUEM
HOPMATUBHBEIX CONPOTHUBIIeHMM, Mla, Ha ko30OMUMEHTE HAIOEXHOCTU IO
MaTepmally, olpelejigeMble B COOTBETCTBUMU c . 3.2*%, C OKpyIJIEHUEM
no 5 MIla; =3HaAueHUS pPaACUETHBEIX CONPOTUBIIEHMN, KI'C/CM2, I[IOJIyUEHE
IOeJIeHMEM PaCUYeTHHX CONpPOTUBJIeHMUM, MIla, Ha 0,0981.

[lpyMeuaHre. HopMaTMBHEIE CONPOTUBJIIEHMS TPyO M3 CTajdM MapKu
09T2C nmo TOCT 8731-87 ycTaHaBIMBAKLTCHA IO COIJIAWIEHMIO CTOPOH B
COOTBETCTBUM C TpeOOBaHMAMM yKa3aHHOTO CTaHIapTa; pacuYeTHHE
CONPOTMBJIEHMS — COIJIACHO M. 3.2* HACTOAMNMX HOPM.

Tabmuna 51, 6

Mapku cranu, 3amensemsbie ctaiasimu o ['OCT 27772-88

Cranmu 1o BaMeHAaeMasa Mapka CcTajm I'OCT mmm TY
TOCT 27772-88

C235 BCT3kmn2 T'OCT 380-71*
BCT3kn2-1 TY 14-1-3023-80
18xm T'OCT 23570-79
c245 BCT3nCc6 (JIMCTOBOM MNPOKAT T'OCT 380-71*%*
ToJiumMHOM mo 20 MM, GaCOHHBINM -
no 30 mmM)

BCr3nc6-1 TY 14-1-3023-80




18mc

T'OCT 23570-79

C255 BCT3cn5, BCtT3I'mc5, BCT3mco6 I'OCT 380-71*
(mucToBOM mpokaT ToJuuMHOM CcB. 20
no 40 MM, dpacoHHEM - cB. 30 MMm),
BCr3cn5-1, BCT3I'mc5-1, TY 14-1-3023-80
18cn, 18T'mc, 18Tcn T'OCT 23570-79
C275 BCT3nco6-2 TY 14-1-3023-80
C285 BCT3cn5-2, BCT3I'mc5-2 TY 14-1-3023-80
C345, C345T 0912 T'OCT 19281-73%*,
T'OCT 19282-73%*
oorzc, TOCT 19282-73%*
1472 (smucToBOM, (QacCOHHHM IpokKaT
TosmmHOM mo 20 wmwm),
15XCHI (MCTOBOM MNPOKAT TOJIIMHOM
o 10 MM, dacoHHEM - mo 20 MM)
12172C p. 1 TY 14-1-4323-88
09T2 rp. 1, TY 14-1-3023-80
09T2 rp. 2,
09r2cCc rp. 1,
1472 rp. 1 (dacouuemt - mo 20 wmm)
390 TY 14-15-146-85
BCTTnc TOCT 14637-79*
C345K 10XHIOII I'OCT 19281-73*,
T'OCT 19282-73%*,
TY 14-1-1217-75
Cc375, C375T 09T2C rp. 2 TY 14-1-3023-80
12172C p. 2 TY 14-1-4323-88
1472 rp. 1 (bacoHHBI OpoOKaT Ty 14-1-3023-80
ToJiMHOM CcB. 20 MMm),
1472 rp. 2 (bacoHHBEIM IpPOKAT
ToJmMHOM 1o 20 wMMm)
1472 (bacoOHHBI M JIMCTOBOM MNPOKAT T'OCT 19281-73%*,
ToJiMHOM CcB. 20 MMm), T'OCT 19282-73*
10r2C1,
15XCHII (dacoHHBDN MNPOKAT TOJIIMHOM
ce. 20 MM, JmucToBOM - CcB. 10 MM),
10XCHLI (dacouHBlM HpokaT 0e3
OT'pPaHUYEHMS TOJIUMHE, JIMCTOBOM -—
ToJIMHOM mo 10 wMm)
C390, C390T 147270, T'OCT 19282-73%*
10T2C1 TepMOyHNpOUYHEHHAs,
10XCHL (nmcTOBOM MHNpPOKAT TOJIIMHOM
ce. 10 mmMm)
C390K 15T2Ad%Onc T'OCT 19282-73%*
C440 16T2A®, 18IT'2Adnc, TOCT 19282-73%*

15T2C® TepMOYNpPOUHEHHAS




C590 |12P2CM® 'TY 14-1-1308-75

C590K |12PH2M®AD 'Ty 14-1-1772-76

MpuMmeuvanmsa. 1. Cramm C345 m 375 xareropmun 1, 2, 3, 4 no T'OCT
27772-88 BaMeHAT CTajiM KaTeropuy COOTBEeTCTBeHHO 6, 7 mu 9, 12, 13
n 15 mo TOCT 19281-73* m T'OCT 19282-73*.

2. Cramm C345K, (€390, C390K, C440, €590, C590K mo TOCT
27772-88 3aMeHSOT COOTBETCTBYyKIME MapKM CcTajiM kaTeropur 1 - 15 no
T'OCT 19281-73* m TOCT 19282-73*, ykasaHHBE B HacTodmer Tabjauie.

3. BamMeHa cTajem 1o TOCT 27772-88 cransaMmu, I[IOCTABJISEMBIMM II10
OPpYyTUM T'OCYIapCTBEHHEM oBUEeCOI3HEIM CTaHIAPTaM n TexXHUYE CKUM
YCIJIOBUSIM, HE NpelyCMOTpeHa.

PacueTHble conpoTHBIEHUS MPOKaTa CMSIITHIO TOPLIEBOM
MOBCPXHOCTU, MCCTHOMY CMATHUIO B MUJIMHAPHUYCCKUX ITAPpHUPAX,
JTUaMeTpaIbHOMY CKaTHIO KaTKOB

BpemeHnHOe PacueTHLE CONPOTUBJIeHUs, MIa (xkrc/cMm2)
CONPOTHUBJIEHUE
npokara, Mlla CMATUIO IoVaMeTpasibHOMY
(kvc/MM2) CXaTUIO KAaTKOB
TOpPLEBOM MECTHOMY B (mpu cBOBOIHOM
IIOBEPXHOCTU LUIMIIVMHOPUYE CKUX KaCaHM B
(mpm HaIMYUM mapHUpax KOHCTPYKLMAX C
IIPUTOHKM) (wandax) npm OTPaHUUYEHHOM
IIJIOTHOM KaCaHMM | TOOBMXHOCTHLIO)
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 (40) 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)
[lpuMedyaHre. 3HaAUeHUS PACUETHBIX CONPOTUBIIEHUM [IOJIyUEeHBl I10
bopmysiaM pazn. 3 HacTOAWMX HOPM IOpu ramma = 1,1.
m

TaOnuma 52*

Tao0numa 53



PacueTHbie CONPOTHUBIIEHNS OTIMBOK U3 YIIEPOIUCTON CTAIU

HanpsxeHHOE COCTOsSHME YcnoBHOe| PacueTHHE CONPOTUBJIIEHUS,
oBosHa- MIla (xrc/cM2), OTJIMBOK U3

JeHue YTJIEPOOUCTOM CTaJiM MapokK
1571 25J1 35J1 4571
PacTsaxeHue, cxaTtue m mus3rmud R 150 180 210 250
u (1500) | (1800) | (2100) [ (2500)
CoBuUD R 90 110 130 150
S (900) | (1100) | (1300) | (1500)
CMATHME TOPLEBOM INOBEPXHOCTU R 230 270 320 370
(mp¥ HaIVMUUM OPUTOHKM) o) (2300) | (2700) | (3200) | (3700)
CMATHME MeCTHOEe B LUMIMHIPU- R 110 130 160 180
yecKMx lapHupax (uandpax) npu 1p (1100) | (1300) | (1600) | (1800)

[IJIOTHOM KaCaHUM

IramMeTpasibHOE CXaTue KaTKOB R 9 7 8 10
npy CBOOOOHOM KacCaHUM (B cd (60) (70) (80) (100)

KOHCTPYKLUMSAX C OT'PAHUUYEHHOMU
MIOOBIMXHOCTEIO)

Tabnuua 54

PacuetHbie COIIPOTUBJICHHUA OTJIMBOK U3 CEPOT'O 9yTyHa

HanpsaxeHHOE COCTOAHME YcrnoBHOe | PacueTHEIE CONPOTUBIIEHUA,
o0Bo3Ha - MIla (xrc/cM2), OTIMBOK
yeHue M3 Ceporo YyryHa Mapok

Cu 15| Cu 20| CU 25| CU 30

PacTaxeHUe LEeHTpajlbHOE U IIPpHU R 55 65 85 100
n3rude t (550) (650) (850) | (1000)
CxaTue LeHTpaJlbHOEe U IIpu R 160 200 230 250
n3rude c (1600) | (2000) | (2300) | (2500)
CoBur R 40 50 65 75
S (400) (500) (650) (750)

CMATVE TOPLEBOM MMOBEPXHOCTHU R 240 300 340 370
(Ipy HaIWMuUM OPUTOHKM) s (2400) | (3000) | (3400) | (3700)

[Ipunoxenue 2

MATEPUAJIBI 1 COEJIMHEHNN CTAJIBHBIX KOHCTPYKIIUIA
1 UX PACUETHBIE COITPOTHUBJIEHUSI



hdaTepHaHBIHHHCBapKH,COOTBCTCTBYKHHHCCTaHH

Tabnuua 55*

I'pynmnel KOH-— Cranm MaTepmaJisl OJIS CBapKU
CTPYKLUM B
KJIMMaTUIEC— non dirocom B YTJIEKMCJIOM |IMIOKPHITH—
KX paloHax rase (mo T'OCT|MM syek-—
8050-85) wmnm |[Tpomamm
B €TI0 CMecHu TUIIOB
c aproHoM (mo|mno I'OCT
T'OCT 9467-75*
10157-79%*)
Mapku
dbrocoB CBapOUYHOM IPOBOJIOKM
(mo T'OCT (mo T'OCT 2246-70%)
9087-81%)
2, 3 nmw 4 - [C235, C245, C255,|AH-348-A, |Cs-08A, Ce-08T2C 342,
BO BCeX c275, €285, 20, AH-60 Ce-08TA 346
paroHax, BCr3xmn, BCT3mnc,
Kkpome I , BCr3cn
1
I, I u C345, C345T, AH-47, Ce-10HMA, 350
2 2 Cc375, C375T, AH-43, Ce-10T2 <2>,
II C390, C390T, AH-17-M, |CB-08TA <2>,
3 C390K, C440, AH-348-A |CB-10TA <2>
16T'2A®, 09T12C <1>
C345K AH-348-A (CB-08X1[1M0 Ce-08XT'2CII0 350A <3>
1 - Bo BCcex|C235, C245, C255, |AH-348-A |Cs-08A, Ce-08T2C 2424,
pamnoHnax; 2, |C275, €285, 20, Cs-08TA 34 6A
3 umid - B BCr3xn, BCT3nc,
paronax I , |BCrt3cn
1
I, IT mu C345, C345T, AH-47, Ce-10HMA, 350A
2 2 Cc375, C375T, AH-43, Ce-10T2 <2>,
II 09r2cC AH-348-A [CB-08TA <2>,
3 <1>|CB-10TA <2>
Cc390, C390T, AH-47, Ce-10HMA, 350A
C390K, cC44o, AH-17-M, [CB-10T2 <2>,
16T2A0 AH-348-A [CB-08TA <2>,
<1>|CB-10TA <2>
C345K AH-348-A [Ce-08X1I0 C-08XT'2CII0 350A <3>
C590, C590K, AH-17-M Ce-08XH2TMO, |CB-10XT'2CMA, (3260,
C590KII Cs-10HMA Cs-08XI'CMA, 370
Ce-08T2C
<1> [IprMeHEeHME dbiroca AH-348-A TpebyeT IpoBeIeHNA
OOMIOJIHUTEJILHOTO KOHTPOJIS MEexXaHMUEeCKMX CBOMCTB MeTajula WiBa IIpu
CBapke COEeIOMHEHUM BJIEMEHTOB BCeX TOJILMH OJI19 KOHCTPYKUMM B
KIMMaTUUEeCKMX panoHax I , I II u II u TOJNUMH CBHIlEe 32 MM -
1 2 2

B OCTAJIbHHEX KJIMMATUYECKUX paﬁOHax.



<2> He NpMMeHATb B coueTaHum C ¢socom AH-43.
<3> IIpMMEHATbL TOJIbLKO sJlekTpomsl Mapok 03C-18 m KIO-11.

Ipumeuanusa. 1. IlpoBosioka Mapkm Ce-08X1[00 mnocrasjusercs 1o TV
14-1-1148-75, mapkm CB-08XT'2CIOI0 - mo TY 14-1-3665-83.

2. [lpy COOTBETCTBYWIUEM TEXHMKO-DKOHOMMYUECKOM OOOCHOBaHMM IJIS
CBapKM KOHCTPYKLMM pas3pellaeTCs MCIOJIbE30BAaTh CBAapOYHHE MaTepMalibl

(mpoBOJIOKM, &JoCH, 3allTHEIE T'asH) , He YyKasaHHBEe B HacCTosAllen
Tabauue. Ilpy 3TOM MeXaHMUeCKMe CBOMCTBa MeTaJljla WBa, BHIIOJHAEMOI'O
C UX TIPMMEHEHMEM, IOJIKHHE OBTh He HWXEe CBOMCTB, of0OecleuMBaeMbIx

IPYIMEHEHMEM MaTepMaJjiOB COIJIACHO HacTodmeyr Tabiauie.

HopmaTtuBHBIE U pacueTHbIE CONIPOTUBIIEHUS METaJIa IBOB
CBApHBIX COCAVHEHUH C YITIOBBIMU LIBAMHU

CBapOUHEE MaTepualbl R , MIla R , MIa

wun wf

TUI 3JIEKTPOoIa MapkKa IPOBOJIOKU (krc/cM2) (krc/cM2)
(o

T'OCT 9467-75)

242, 542A Cs-08, CB-08A 410 (4200) 180 (1850)
946, D46A Ce-08TA 450 (4600) 200 (2050)
250, 550A Ce-10T'A, CmB-08T2C, 490 (5000) 215 (2200)
Ce-08T2CI, II-AHS,
[I-AH3
960 Ce-08T2C <*>, 590 (6000) 240 (2450)

Ce-08T2CLH <*>,
Ce-10HMA, Cm-10T2

370 Ce-10XT'2CMA, 685 (7000) 280 (2850)
Ce-08XH2TMIO

985 835 (8500) 340 (3450)

<*> ToJIbKO IJid WBOB C KaTeToM kK <= 8 MM B KOHCTPYKLUMAX U3
f
cranu c npenesiom Tekydectu 440 MIa (4500 xrc/cMmM2) u Gojee.

TpeGoBanus k 601TaM MPU Pa3IUUHBIX YCIOBUSAX UX PUMEHEHHS

YCJIoOBMA NPUMMEHEHUA TexHOJOTMUeCKMEe TpeDOBaHUA
no I'OCT 1759.4-87%*

KJIMMaTU4Ye CKUMA YCIJIOBUS KJlacc IOOTOJIHUTEJIb — Mapka
paroH paboTe IPOYHOCTM |HEHE BUIH cranm
B0JITOB (Tabmn. 1) |McOBITaHUNA B0JITOB

(rabm. 10)

B KOHCTPYKIMAX, HE pacCCUMTEIBAE€MBIX Ha BEHOCJIMBOCTDb

Tabmuia 56

TaOnuma 57*



Bce palioHEl, KpoMe |PacTsaxeHue 4.6; 5.6 IToz. 1 IIo Tabm. 1
I, I, IT wun II WM cpes 4.8; 5.8 To xe To xe
1 2 2 3 6.6 " 35
<HFE> 8.8 - 35X; 38XA
10.9 - 40X
I, I, IT wun II PacTsaxeHue 4.6; 5.6 Moz. 1 u 4 o Tabmn. 1
1 2 2 3 |mnm cpes 4.8 <*>; Moz. 1 To xe
5.8 <*>
8.8 los. 3 u 7 35X; 38XA
Cpes 4.8; 5.8 loz. 1 IIo Tabj. 1
8.8 - 35X; 38XA
10.9 - 40X

B KOHCTPYKIMAX, PACCUMTBIBAEMbBIX Ha BBIHOCJIMBOCTDb

Bce palioHEl, KpoMe |PacTsaxeHue 4.6; 5.6 |loz. 1 u 4 o Tabmn. 1
I, I, IT wun II WM cpes 6.6 To xe 35
1 2 2 3 8.8 - 35X; 38XA
<K >
Cpes 4.8; 5.8 |lloz. 1 IIo Tabim. 1
I, II wu II PacTaxeHue 4.6; 5.6 [lloz. 1 u 4 o Tabmn. 1
2 2 3 Wi cpes 8.8 lloz. 3 u 7 35X; 38XA
Cpes 4.8; 5.8 |lloz. 1 o Tabmn. 1
8.8 - 35X; 38XA
I PacTsaxeHne 8.8 oz. 3 m 7 35X; 38XA
1 M cpes
Cpes 4.6; 5.6 |lloz. 1 u 4 IIo Tabj. 1
4.8 <*>; |Ioz. 1 To xe
5.8 <*>
8.8 - 35X; 38XA
<Kk> TpebyeTCcsa IOONOJIHUTEJIbHBIM I[OCJenyllMi OTIYyCkK IIpu t =
650 °C.
<**> A Takxe OJ8 KOHCTPYKLMM, BO3BOIMMEIX B KJIMMATHUUECKMUX
pavowax I , I , IT wn IT , HO DBKCIJIyaTUPYEMBIX B OTallJIMBaeMbIX
1 2 2 3
IIOMEUEHUAX .
[IpumMeuaHusa. 1. Bo Bcex KJIMMaTMYEeCKUX paloHax, kpome I , I ,
1 2
IT m II , B HepaCyYeTHHX COeIMHEHMAX [ONyCKaeTCsa NPMMEHATb OOJITH
2 3
C IHOOIOTOJIOBKOM KJjlacca TouHocTy C m B mo T'OCT 15590-70* m TOCT
7795-70* ©Oe3 OONOJIHUTEJILHHEX BMUIOB MCIBITAHMM, [OIPEeOyCMOTPEHHEIX B

HacToAwe Tadbauue.

2. Ilpu 3akasze OOJITOB KJACCOB MPOYHOCTM 6.6; 8.
1759.4-87* crnemyeT yKasHBaThb MAapPKM CTaJIM.

3. IIpu zBaxkaze OOJTOB KJaccoB HNpouHocTu 4.8 m 5.8 HeobOxoomMmo
YKasHBaThb, UYTO [IPMMEHEHME aBTOMATHOM CTajlM He IOOIyCKaeTCHd.

4. BplcokoOIpoOuHEle OOJTE no I'OCT 22356-77* m3 cranu Mapku 40X
"cenexT" fe3 peryaMpyeMoro HaTSIXeHUS IPUMEHSITCS B TexX Xe
KOHCTPYKLUMSIX, UTO M OOJNTH KJjacca npouyHocTu 10.9.

8; 10.9 mo T'OCT

Tabmuma 58*



PacueTHbie COIIPOTUBJICHUSA CPC3Y U PACTAKCHUIO 001TOB

HanpsaxeHHOe | YCJIO0BHOE PacueTHOe comnpoTuBJieHue, MIa (xkrc/cMm2),
cocTogHmue |oBo3Ha- OOJITOB KJIACCOB
yeHue

4.6 4.8 5.6 5.8 6.6 8.8 10.9
Cpez R 150 160 190 200 230 320 400
bs (1500) | (1600) [ (1900) | (2000) | (2300) | (3200) [ (4000)
PacTaxeHue R 170 160 210 200 250 400 500
bt (1700) | (1600) [ (2100) | (2000) | (2500) | (4000) [ (5000)

[lpyMeuaHre . B Tabjuile yKaszaHb 3HAUEHMS PACUETHHIX COINPOTUBJIIEHUM
o ONHOOOJITOBEIX COEIMHEHMUM, BHUMCIJIEHHHE 110 dopmysam paszo. 3
HACTOSMMX HOPM C OKpyIJieHrMeM nmo 5 MIa (50 xrc/cm2) .

TaOnuma 59*

PacdeTHBIC CONTPOTUBIICHHS CMSATHIO 3JICMCHTOB,
COEIMHAEMBIX 0OJITAMU

BpemeHHOEe PacueTHBIE CONpPOTHUBJIeHUs, MIa (xkrc/cMm2),
COIIPOTUBJIIEHME CMATHUIO BJIEMEHTOB, COEeIMHSAEMHX OOoJITaMu
CTaJiM COEeIMHSIEMEBIX
B5JIEMEeHTOB, MIla KJjlacca KJlacCOB TouHoCTM B m C,
(kTc/MM2) TOUHOCTM A BHICOKOIIPOYHEIX 6e3
PETyINPYEMOTO
HATSXEeHUS
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 (406) 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 (10050) 880 (8950)
590 (60) 1045 (10600) 930 (9450)
[IpyMeuaHye. 3BHaUyeHMS pPaCUETHHX COINPOTUBIIEHUN [IOJIYYEHBl I10
bopmysiam pasz3nm. 3 HaCTOSMUX HOPM C OokpyIJieHMeM 1o 5 Mla

(50 xrc/cMm2) .

Tabmuia 60*



PacuetHnie COIIPOTUBJICHHUA PACTIXKCHUIO (I)YHI[aMCHTHLIX 001TOB

InameTp PacueTHBIE CONpPOTHUBJIeHUs, MIa (xkrc/cMm2),
O0JITOB, MM O0JITOB M3 CTajiM Mapok
BCT3kmn2 no 09T2C mno 10T2C1 mo
TOCT 380-71** TOCT 19281-73* TOCT 19281-73*
(c 1990 r.
T'OCT 535-88)
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) -
[lpumeyaHme. 3SHadeHMA PaCUYeTHBIX CONPOTMBJIEHMN MOJIY4E€HEl IO
bopmysiam pasz3nm. 3 HaCTOAMMUX HOpPM C oKpyITJleHreM 1o 5 Mlla

(50 xrc/cMm2) .

MexaHn4ecKre CBOMCTBA BRICOKOIIPOYHBIX OOJITOB
no 'OCT 22356-77*

HoMMHAJIBHEINM IOMaMETP Mapka cTanm HamMeHbllee BpEeMeHHOEe
pes3bOe d, MM nmo I'OCT 4543-71%* comnpoTueJieHre R P
bun
H/MM2 (xTC/MM2)
Or 16 mo 27 40X "cemexT" 1100 (110)
30X3Mo, 1350 (135)
30X2HMOA
30 40X "cemexT" 950 (95)
30X3Md, 35X2Ad 1200 (120)
36 40X "cemexT" 750 (75)
30X3Mo 1100 (110)
42 40X "cesextT" 650 (65)
30X3Mo 1000 (100)
48 40X "cemsextT" 600 (60)
30X3Mo 900 (90)

IInomanu ceuenus 6oaros coritacio CT COB 180-75,
CT C3B 181-75u CT COB 182-75

Tabmuma 61*
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<k > <k > <k >

36 42 48

A, cM2 |2,01)|2,54 |3,14 |3,80 |4,52 |5,72 |7,06

A , cMm2|1,57(1,92 (2,45 |3,03 |3,52 |4,59 |5,60
bn

10,17(13,85(18,09

8,16(11,20(14,72

<*> BOJITEl yKa3aHHBX IOMaMeTPOB IPMMEHSATb HE PEKOMEHIOYyeTCH.

[Ipunoxenue 3

OUBNYECKHNE XAPAKTEPUCTHUKU MATEPHUAJIOB

Tao0numa 63

PuznyecKkre XapakTepUCTUKH MaTepUaIoB
JUTSL CTAJIBHBIX KOHCTPYKIIHI

XapakTepucTuka 3HaueHUe

[soTHOCTE PO, KI'/M3:

npokKaTa M CTAaJIbHEIX OTJIMBOK 7850

OTJIMBOK M3 UyI'yHa 7200

-4
Ko2dduuMeHT JIMHEMHOTO pacCUlMPpeHMsI 0,12 x 10
-1
ansda, °C
Momysb ynpyroctu E, Mla (xkrc/cMm2):
5 6

IIPOKATHOM CTaJlM M CTAaJIbHEIX OTJIMBOK 2,06 x
OTJIMBOK M3 UyI'yHa MapoK:

Culs 0,83 x
Ccu20, Cu25, CuU30 0,98 x

NYyYKOB U TNPAIEN MapaJijlesIbHBEIX OPOBOJIOK |[1,96 x
KAHATOB CTAaJIbHBIX :

CHMPAJIbHEIX VM SBaKPBITHX HECyIMX 1,67 x
IOBOMHOM CBUBKU 1,47 x
IOBOMHOM CBMBKM C HEMEeTAaJIJIMUeCKVM 1,27 x
CepIedYHUKOM

Monmymne CIBUI'a NPOKATHOM CTalM M CcTajbHEX |0, 78 x
oTnuBOK G, MIa (xrc/cM2)
KondbduumenT nonepeuHoM nmedbopmMaumm
(Ilyaccona) v

10 (2,1 x 10 )

5 6
10 (0,85 x 10 )
5 6
10 (1,0 x 10 )
5 6

10 (2,0 x 10 )

5 6
10 (1,7 x 10 )
5 6
10 (1,5 x 10 )
5 6
10 (1,3 x 10 )
5 6

10 (0,81 x 10 )

0,3

HpMMeanme . 3BHaueHusda MOIIYyJIA YIOpyIrocTrTm JaHEBI OJiA KaHaTOB,



npenBapmuTesibHO BBEITAHYTHX

IoJId KaHaTa B LeJIOM.

yCUIMeM He

MeHee 60%

Pa3pPLIBHOTO

YCUIMS

dusnueckue XapPaKTCPUCTHKHU ITPOBOJOB U IIPOBOJIOKHU

HammMmeHOBaHME Mapka u Monyinb KosdomumeHnt
MaTepmrasoB HOMMHAaJIbHOE ynpyroctu E, JIMHEMHOT' O
ceueHmne, MM2 |[MIa (xrc/cm2) pacumpeHms
-1
ansda, °C
5 -4
AJIIOMMHMEBEIE TIPOBOHA IO A, AKII; 0,630 x 10 0,23 x 10
TOCT 839-80*E 16 - 800 6
(0,642 x 10 )
5 -4
MenHele MPOBOIA 10O M; 4 - 800 (1,300 x 10 0,17 x 10
T'OCT 839-80*E 6
(1,326 x 10 )
CrajiealIOMMHMEBEE IIPOBO— AC, ACK;
na no I'OCT 839-80*E mnpwm| ACKI, ACKC
OTHOUEHMUM IIJIoWalen aJio—
MMHUS K CTajii, PaBHOM:
5 -4
6 - 6,25 10 u Gomee |0,825 x 10 0,192 x 10
6
(0,841 x 10 )
5 -4
0,65 95 1,460 x 10 0,139 x 10
6
(1,489 x 10 )
5 -4
4,29 - 4,39 120 um Gomee |0,890 x 10 0,183 x 10
6
(0,907 x 10 )
5 -4
7,71 - 8,04 150 m Gojee (0,770 x 10 0,198 x 10
6
(0,785 x 10 )
5 -4
1,46 185 u Bosee |1,140 x 10 0,155 x 10
6
(1,163 x 10 )
5 -4
12,22 330 0,665 x 10 0,212 x 10
6
(0,678 x 10 )
5 -4
18,2 - 18,5 400 m 500 0,665 x 10 0,212 x 10
6
(0,678 x 10 )
Bumerannuueckas BCM 1
cTajeMernHas IPOBOJIOKA
no I'OCT 3822-79%
OVaMEeTPOM, MM:
5 -4
1,6 - 4 2,0 - 12,5 (1,870 x 10 0,127 x 10
6

(1,906 x 10 )

Taonuma 64



5 -4

6 28,2 1,900 x 10 0,124 x 10
6
(1,937 x 10 )
[lpyMeuyaHMe . 3BHaUyeHMe MaCCHE I[IPOBOIOB M I[IPOBOJIOKM crenyer

npuHuMaTe no I'OCT 839-80*E m T'OCT 3822-79*.

[Ipunoxenne 4*

KOD®OULIMEHTbBI YCJIOBUM PABOTHI J1JI5 PACTAHYTOI'O
OAMHOYHOI'O YI'OJIKA, ITPUKPEIUIAEMOI'O OJJHOU ITOJIKOU BOJITAMUA

Koadduuuent ycnosuit padboTsl Ve IpU pacyeTe Ha MPOYHOCTh ceyeHui o popmye (6) B

MeCTax KpEIUICHHsI JJIEMEHTOB W3 OJWHOYHBIX YTOJKOB, MPUKPEIUIIEMBIX OJHOW TOJIKOU
6OJ'ITaMI/I, MOCTAaBJICHHBIMU B OJJUH PAO, IIPU PACCTOSAHUAX BIAOJIb YCHIIMA OT Kpas 3JICMCHTA OO
neHTpa Ommkaimero oreepetus a >= 1,5d u mexay nertpamu otBepctuid b >= 2d (3xecsh d -
TUaMeTp oTBepcTus ansi 6onta) ¢ mpenenoM tekydectu a0 380 Mlla (3900 krc/cm2) cremyer
OTIpeNIeTATh IO opMyIie

nl

yc:al +a2

" , (164)*

n

rac - [IJ10aib CCUCHUA YIOJIKa HETTO,

A o
"! - IO/ YaCTH CEYEHHs MPUKPEIUIIEMOH TOJIKK YToJIKa MEXIy KpaeM OTBEpPCTHS U
nepom;

a o«
'm ? - kod(dduIMeHTHI, ompenenseMble 1O Ta0Nl. 65 NpH PacCTOSHHUSIX OT OCH

YCTaHOBKHM 00JTOB 10 0oOymika yronka He meHee 0,5b m mo mepa He menee 1,2d (3mech b -
IIMPHUHA TOJIKHU YroJka, d - TuamMeTp OTBepCTHs Ui O0Ta).

Tabmuma 65

Kospduuuents! o, na,

Kosdbdmument |3HaueHmsa ajbba u anbba Opu KoOJIMUeCcTBe OOJITOB B PALY
1 2
2 3 4 5
ansbda 1,82 1,49 1,20 0,87
1
ansbda 0,195 0,37 0,48 0,61
2




. A A N
[Tpu BbUMCICeHNM 3HAUeHUH ", ~ "' ¥ d clielyeT y4nThIBaTh ITOJOKUATEIBHBIN JOMYCK Ha
nuaMmeTp oTBepeTus d.

Jlist 0THOOOATOBBIX COCAMHEHUH TPH PAaCCTOSHUM BJOJbL YCWIHMS OT Kpas 3JIEMEHTa [0

nentpa 6onra 2d >= a >= 1,35d xoaddunmeHT yciaoBuii paboTh Ve g dbopmyne (6) cremyet
orpeneniaTh no popmyJe

7, = ,6’(1,74%+0,05)

. (165)

e B — npu a = 2d; B =0,85npua=1,5du B =0,65 mpu a=1,35d.

Koadduunents! yciaoBuit paboTsl Ve , YCTaHOBJICHHBIE B HACTOSILEM IPUIOKEHUH U B 1103.

5 Tabmn. 6*, 0OTHOBPEMEHHO HE YUYUTHIBAIOTCS.

[Ipunoxenue 5

KOSPOUIMEHTDBI I PACYHETA HA ITPOYHOCTD SJIEMEHTOB CTAJIBHBIX
KOHCTPYKIHNU C YYETOM PA3BUTHUA INTACTUYECKUX JE®OPMALINN

Tabmnuma 66

Koa(b(bnuHeHTHc(cx), ¢, 1



[Ipunoxxenue 6

KOD®OULTMEHTHI JIJIS1 PACUETA HA YCTOMYMBOCTE LIEHTPAJIBHO-,
BHEHEHTPEHHO-CXATBIX 1 C)KATO-USI'MBAEMBIX SJIEMEHTOB

OIIPEJIEJIEHUE KOR®OUITUEHTOB PACUETHOM JIJIMHBI KOJIOHH

OI[HOCTYHGHLIEITI)IG KOJIOHHBI

Koo (ULUHEHT! PAacUeTHON UTMHB *! JUIs HIKHETO y4acTka OJHOCTYTEHYATOH KOIOHHBI ClIeyeT IPUHHMATD B 3aBUCHMOCTH OT OTHOLIECHHS
n= J 211 @, = 1_2 i
J L, LN LB J J, L y
¥ BEIMYHHBI (rme “', “*, ', ? - MOMEHTBI MHEPIMH CEYECHUH M JJIMHBI COOTBETCTBEHHO HUKHETO M BEPXHETO y4acTKOB
ﬂ=E+E
KOJIOHHBI (puc. 24) u )

IpY BEPXHEM KOHIIE, CBOOOTHOM OT BCSIKMX 3aKpEIUICHHIH, - 1o Tabi. 67;
IpU BEPXHEM KOHIIE, 3aKPEIIEHHOM OT [TOBOPOTA, U IPH BO3MO>KHOCTH €ro CBOOOTHOTO CMEIICHHUS - 1O Tadi. 68.
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Puc. 24. Cxema 01THOCTYIIEHYATOM KOJIOHHBI

Taonuia 67

Koa¢dunmenTs pacdeTHOH JUIMHBL 44, IJIS OAHOCTYICHYATHIX

KOJIOHH C BEPpXHUM CBO6OI[HI)IM KOHIIOM

PacueTHas |ansda KondbbduumeHTH MO IIPM N
cxema 1 1
0 0,1 0,2 0,3 0,4} 0,5| 0,6f( 0,7 0,8 0,9 1,0 1,2 1,4| 1,6f 1,8 2,0 2,5 5,0(10,0]20,0
Cxema 0 2,012,0 |2,0 (2,0 (2,0 |2,0 |2,0 (2,0 |2,0 |2,0 (2,0 (2,0 |2,0 |2,0 (2,0 |2,0 |2,0 (2,0 (2,0 |2,0
0,2 |2,0(2,0112,02|2,03|2,04(2,05|2,06|2,06(2,07|2,08]|2,09(2,10(2,12|2,14|2,15(2,17|2,2112,40(2,76(3,38
0,4 12,012,04(2,08|2,1112,13(2,18|2,21(2,25|2,28|2,32(2,351|2,42(2,48(2,54|2,60(2,66(|2,80( - - -
0,6 |2,012,11(2,20|2,28|2,36(2,44|2,52(2,59|2,66]|2,73(2,8012,93(3,05|3,17|3,28(3,39| - - - -
0,8 12,012,25(2,42|2,56|2,70(2,8312,96(3,07|3,17|3,27(3,36|3,55(3,74| - - - - - - -
1,0 |2,0(2,50(2,73|2,94(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|4,86|5,05( - - - - - - - - - - - -
2,0 |4,0]4,44(4,90]5,29]|5,67(6,03| - - - - - - - - - - - - - -
2,5 15,0]5,55(6,08|6,56|7,00| - - - - - - - - - - - - - - -




| 3,0 |6,0]|6,65

] KU M e W [ e M e e e el U

Tabnuua 68

Koa¢dunrenTsl pacyeTHON JUIMHBL 44, AJIS OAHOCTYHNEHYATHIX

KOJIOHH C BEpXHHUM KOHIIOM, 3aKPCIIJICHHBIM TOJIBKO OT ITOBOPOTa

PacuetrHasa|anvba KosdbbdmumeHTE MO 0OIpM N
cxeMa 1 1

Cxema 1,%92(1,86(1,80|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
1,93(1,87|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| -
1,94(1,88(1,83|1,77|1,75|1,72|1,69|1,66|1,62|1,61|1,57(1,53(1,50(1,48(1,45|1,40]| - - -
1,95(1,91(1,86|1,83|1,79|1,77|1,76|1,72|1,71|1,69(1,66(1,63|1,61|1,59]| - - - - -
1,97¢|1,%4|1,%92|1,%0)1,88|1,87|1,86(1,85(1,83(1,82(1,80|1,79| - - - - - - -
2,00(2,00)2,00/2,00(|2,00|2,00|2,00(2,00(2,00(2,00( - - - - - - - - -
2,1212,2512,33|2,38|2,43|2,48(2,52| - - - - - - - - - - - -
2,4512,6612,8112,91|3,00| - - - - - - - - - - - - - -
2,9413,17|3,34|3,50| - - - - - - - - - - - - - - -
3,43(3,70(3,93(4,12| - - - - - - - - - - - - - - -
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HpI/I HCTIOABMXKHOM BEPXHEM KOHIC, MIAPHUPHO-OIIEPTOM HJIN 3aKPCIIJICHHOM OT IIOBOPOTa,

Hy

3HayeHHs Ko3pduirenta ' g HUKHETO y4acTKa KOJIOHHBI ClIeAyeT ONpeaesaTh o hopMyiie

/U122 + /1121 (ﬂ _1)
B

H =
, (166)
F =0

rre /12 - K03()(HUIMEHT pacyeTHO! [UIMHBI HW)KHETO yJacTKa Ipu ' ;

My o F, =
- KOO PUIHMEHT PACUETHOMN JIMHBI HUKHETO YIaCTKa IIPH

3HayeHus KodPpPHUIUEHTOB oy cllelyeT IPUHUMATh:

MIPH IIIAPHUPHO-OMIEPTOM BEpXHEM KOHIIE - TI0 Tab1. 69;
IIPY HETIO/IBI>KHOM BEPXHEM KOHIIE, 3aKPEIUICHHOM OT TIOBOPOTA, - 1o Tadu. 70.

Tabmuma 69

KoabduireHTs pacueTHON JUIMHBL £, U £, AT OJHOCTYHEHYAThIX

KOJIOHH C HCTIOABHUXHBIM HIAPHUPHO-OIICPTHIM BEPXHUM KOHIIOM

Pacuerrnaa| J KooddmumeHTE MO U MO mnpu 1 /1
cxeMma 2 12 11 2 1

J o, (0,2 0,3 (0,4 |0,5 |0,6 (0,7 |O,8 (0,9 |1,0 (1,2 |1,4 (1,6 |1,8 |2,0

KosdduiimeHTH MO
12

CxeMa 0,04|1,02]|1,84|2,25|2,59|2,85|3,08|3,24|3,42|3,70|4,00|4,55]|5,25|5,80|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|3,88|4,43|4,90]|5,43]|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|4,37|4,85]|5,28
1 |o,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
2 |o0,79)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
3 |o,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
4 |o,78|0,88|1,02|1,17|1,32|1,45|1,58]|1,69|1,81|1,92|2,14|2,31|2,51|2,68(2,88
5 |o,78|0,86|0,99|1,10(1,22|1,35|1,47|1,57|1,67|1,76|1,96|2,15|2,34|2,50|2,76
0 |o,78|0,85|0,92]0,99|1,06|1,13|1,20(|1,27|1,34|1,41|1,54]|1,68]|1,82|1,97| 2,1

KosdduiimeHTH MO
11

Cxema 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
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
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
1 |o,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
2 |o,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
3 |o,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
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
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
0o |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

Tabmuia 70

KoadduireHTsl pacueTHON JUIMHBL £, U £, AJS OJHOCTYIEHYAThIX

KOJIOHH C HCTIOABHUXHBIM BCPXHHUM KOHIIOM, 3aKPCIJICHHBIM OT ITIOBOPOTA



Pacuernasa| J KosdduiimeHTH MO U MO mnpu 1 /1
cxeMma 2 12 11 2 1

J o, (0,2 |0,3 (0,4 |0,5 |0,6 (0,7 |O,8 (0,9 |1,0 (1,2 |1,4 (1,6 |1,8 |2,0

1
KooddmumeHTE MO
12
CxemMma 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
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
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
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
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
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
KooddmumeHTE MO
11
CxemMma 0,04|0,66(0,68|0,75|0,94(1,08|1,24|1,37(1,47|1,55|1,64(|1,72|1,78|1,81(1,85|1,89

0,06|0,65|0,67|0,68|0,76|0,94|1,10|1,25|1,35|1,44|1,50|1,61|1,69|1,74|1,79]|1,82
0,08|0,64|0,66|0,67|0,68|0,84|1,00|1,12|1,25|1,34|1,41|1,53|1,62|1,68|1,75|1,79
1 |o0,64|0,65(0,65[0,65[0,78|0,92|1,05|1,15|1,25(|1,33|1,45|1,55(|1,62|1,68|1,71
2 |0,62[0,64]0,65|0,65|0,66|0,73|0,83|0,92|1,01|1,09|1,23|1,33[1,41|1,48]|1,54
3 |0,60|0,63|0,64|0,65|0,66|0,67|0,73|0,81]|0,89|0,94|1,09|1,20|1,28|1,35(|1,41
4 |o,58|0,63[0,63|0,64|0,64|0,66|0,68|0,75/0,82]|0,88|1,01|1,10(1,19|1,26]1,32
5 |0,57|0,61(0,63|0,64|0,64|0,65|0,68|0,72]|0,77|0,83|0,94|1,04|1,12|1,19|1,25
0o |o,55|0,58|0,60[0,61|0,62|0,63|0,65|0,67|0,70|0,73|0,80(0,88|0,93|1,01|1,05

KoadduumeHTs! pacueTHON TMHBI = JUIsL BEPXHET0 Y4YacTKa KOJIOHHBI BO BCEX CIIy4asix

CJIeTyeT ONpeaeaTh o Gpopmyie

My =pmla <3 .(167)

JIByxcTyneHuyaTble KOJIOHHBI

KoadduunenTs! pacueTHON ATUHBI A s uwkuero ydacTKa JBYXCTYIEHYaTON KOJIOHHBI
(puc. 25) npu ycIOBHSIX 3aKpEIUICHUS BEPXHEro KOHIA, MPUBEACHHBIX B Tabm. 71, ciemyer
orpeneniTsb no ¢popmyJe

Bty +(ﬁ2,ujzz +/4:13)(1+52 )2 Ji/
. 1+5+1,

(168)

rIe # e Fono , Fos KO3 (UIIMEHTHI, ompeaenseMbie Mo Tabn. 71 kak JuIs

6; ﬂlzﬁi/}g ;ﬂzze/F3 ;52212/11 .

M

OIHOCTYIICHYATBIX KOJIOHH I1IO0 CXEMaM pHuC. 2

Fl, B , B MIPOJIOJIBHBIC CHIIBI, TIPUJIOKEHHBIE COOTBETCTBEHHO B MECTax 0Opa30BaHUs
CTYIEHEHN U K BEPXY KOJIOHHBI;
Jin l, A
- cpelHee 3HAYCHHE MOMEHTA HMHEPIMHU ISl YYacTKOB ' M °, ONpeAessieMoe IO
dbopmyie
_ JL+ 0
"L+,

; (169)



12 Z3

J
" - cpelHee 3HAYCHHE MOMEHTAa WHEPIUH I Y4acTKOB

u °, ompenensemMoe IO
bopmye
_J2[2+‘]3l3
2m —
L+l

P75 (170)

JoJ, Jy L L .
, 2, nu ', ?, ° - MOMEHTbl HHEPLUU CEYEHUI U JAJIMHBI COOTBETCTBEHHO HM)KHETO,

CpPCAHCTO U BEPXHETO YYACTKOB KOJIOHHBI.

-
«h

%

Iz
o

%

4y

A4 7

Puc. 25. Cxema AByXCTyneHYaTON KOJTOHHBI

q 5) 4 *i
T—-— A
Tl T AN T %
2m
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- % \’: Jlll :7 im
— k _IL ’7; i — /2

Puc. 26. CxeMbl 0JHOCTYTIEHUATHIX KOJIOHH (K Tabi. 71)

a - cuna F npuiioskeHa K HUKHEMY y4acTKy KOJIOHHBI;
0 - TO e, K CpeIHEMY YYaCTKY; B - TO €, K BEpXHEMY yUacTKy.

Tabmuma 71

KoaddurienTsl pacueTHON JUIUHBL L4, M, ., [,

YcioBus BHaueHUs KO30PULIMEHTOB
3aKpeIrJieHns
BEpPXHETO MIO MIO MIO
KOHILIa ml m2 m3
KOJIOHHEL

IpM Harpy3Kax

1o 1o o puc. 26, B
puc. 26, a |puc. 26, ©

CBOOOIHEIA MIO = 2,0 |Mo = 2,0 MIO = MO



ml m2 m3 1
(MO - 1o Tabn. 67 npwu
1 _
1 /J
3 /  1m
anbha = ——————-— \ /  -—-)
1 1 +1 N/ J
1 2 \/ 3
3aKpEeIJIEHHEI | MIO = MO MIO = MO MIO = MO
TOJIBKO OT ml 1 m2 1 m3 1
IIOBOPOTA (Mo - no Taby. 68 npwu
(Mo - mo Tabix. 68 1 _
1 1 /J
npu ansdha = 0) 3 /  1m
1 anspa = ——-—--—- \ /=)
1 1 +1 N/ J
1 2 \/ 3
HenonoBMXHEIL | MO = MO MIO = MO MIO = MO
MAPHUPHO— ml 11 m2 11 m3 12
OIIEPTEIM (M0 - 1no Taba. 69)
(Mr0 - no Tabjg. 69) 12
11
HenonBMXHEIL | MO = MO MIO = MO MIO = MO
3aKpPENJISHHEM ml 11 m2 11 m3 12
OT IOBOPOTA (M10 - 1o Taba. 70)
(™10 - no Tabma. 70) 12
11
Hy ,

3HaueHus: KO3(PPUIMEHTOB PACUCTHOH JTMHBI
CJIeZIyeT ONpeAeIsTh 1Mo Gopmyie

IUIL CPEOHEro ydvacTkKa JUJIMHOU

=1l a, (171)

L

Y7,

a K03(p(PpUIIEHTOB pacueTHOM JAJMHBL * ° JUIS BEPXHET0 y4acTKa JJIMHOW ° - 10 popMyIe

M=l <3 , (172)

rac

T L (F+E+F)

1

lz \/ JI(F'2+F'3)

Tabmmma 71, a

KoapduuuenTs! x 11 onpeneneHus pacueTHbIX JUIMH
KOJIOHH U CTOEK MOCTOSIHHOT'O CEYeHHUSI



Tabmauma 72

KoadduuumenTs! ¢pu npogonpHOTO H3rnda
IICHTPAIbHO-CKAThIX 3JIEMEHTOB

TnbkocTh |KosddrureHTH M OJI1sS 3JIEMEHTOB M3 CTajiM C paCUeTHHM CONpoTMBJIeHMeM R , Mla (krc/cm2)
saaMbna y
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
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

IpumMedaHue . 3HaueHMs ko3QduuUMeHTOB ¢m B Tabiule yBEJMUEHH B

1000 pas.
Tabnuua 73
KoadduumenTs! BiusHUSA GOpPMBI CEUECHUS 77
Tabnuua 74
Koadduumentsr e nns IIPOBEPKU YCTONYUBOCTH
BHEIICHTPEHHO-CKATHIX (CIKATO-U3THO0AEMBIX ) CIUIONTHOCTEHYATHIX
CTEP’KHEU B INIOCKOCTHU JEHUCTBUS MOMEHTA, COBIAJAIOIIEH
C IJIOCKOCTBIO CUMMETPHHU
YcJoBHasa KOQ@)@)MLU/IGHTBI @VI IIpr InNprBeleHHOM OTHOCUTEJIEHOM
TUOKOCTb e
SKCLUEHTPUCUTETE m
aaMbma = ef

= jgambpa\ /R /E|O0,1 |0,25|0,5 |0,75(1,0]|1,25|1,5|1,75|2,0(2,5|3,0(3,5(4,0
\/ vy

0,5 967 |[922 |[850 [782 [722]|669 |620|577 |538(469|417|370(337



925 (854 (778 [711 [653|600 |563|520 (484(427|382|341(307
875 |804 |716 |647 |593|548 |507(470 [439|388|347(312|283
813 |742 |653 |587 |536|496 |457(425 [397|352|315(286|260
742 672 |587 |526 |480|442 |410(383 |[357|317|287(262|238
667 [597 [520 [465 [425|395 |365(|342 (320(287|260(|238(217
587 |522 |455 |408 |375|350 |325(303 [287|258|233(216|198
505 | 447 |394 |356 |330(309 [289]270 |256(|232(212|197|181
418 |[382 |342 |310 |288|272 257|242 [229]|208|192(178|165
354 |326 |295 |273 |253(239 [225]|215 |205|188(175]|162|150
302 |280 |256 |240 |224(212 [200]192 |184|170(158|148|138
258 |244 223 |210 |198(190 (178|172 |166|153(145|137|128
223 |213 |196 |185 |176(170 [160|155 |149|140(132|125|117
194 |186 |173 |163 |157|152 |145(141 [136|127|121(115|108
152 |146 |138 |133 |128|121 |117(115 [113|106|100(095|091
122 |117 |112 |107 |103|100 [098|096 |093|088|085(082]|079
100 |[097 093 |091 |090|085 |[081[080 |079|075|072({070]069
083 079 077 |076 |075|073 071069 [068|063|062(061|060

~ N SN SN N~ O~
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o

, 0 069 |067 |064 [063 [062]060 (059|059 |058(055]1054(053|052
, 0 062 |061 |054 [053 [052]051 (051|050 |049(049]1048|048|047
14,0 052 |049 |049 (048 |048|047 [047|046 |045(044)1043(043|042
[Iponomxenue Tadn. 74
YcrnoBHasa KosdpopmumeHnTs ¢ou NpM NPpMBEOEHHOM OTHOCUTEJIbHOM
TUOKOCTH e
DKCLUEHTPUCUTETE

gaMbna = ef

= jgambpma\ /R /E|4,0(4,5(5,0|5,5|6,0|6,5|7,0(8,0]9,0(10 |12 (14 |17 |20
\/ vy

3371307(280(260|237|222(210]183|164|150(125|106|090(077
3071283(259(2401225|209(196|175|157|142(121|103|086(074
2831262(240(2231207|195(182]163|148|134(114|099|082(070
2601240(222(2061193|182(170|153|138|125(107]|094|079(067
2381220(204(190|178|168(158|144|130(118(101|090|076(065
2171202(187|175|166|156(147|135|123|112(097|086|073(063
198(183|172(162(153|145|137(125[115|106|092(082]069]060
181]1168|158(149(140|135|127(118(108|098|088(078|066|057
165|155|146(137(130125|118(110{101|093|083(075]|064]055
150(143|135(126(120|117|111({103|095|088|079(072]062]|053
13811321124 (117(112|108|104(095{089|084|075(069]|060]051
128]1201115(109(104|100|096(089]|084|079|072(066|057|049
117]1112])106(101{097|094|089(083|080|074|068(062]054|047
108]102|1098(094(091|087|083(078[074|070|064(059]|052]045
091]087|1083(081[|078|076|074(068|065|062|057({053]|047]|041
079]1075|1072(069(066|065|064(061|058|055|051({048|043]|038
069]1065|062(060[059]|058|057(055[052|049|046(043]039]035
060]057|055(053[052|051|050(048|046|044|040(038]035]032
052]1051|1050(049(048|047|046(044|042|040|037(035]|032]|029
’ 0471045|1044(043(042|041|1041(039|038|037|035({033]030]027
14,0 042]1041)1040(040(039]|039|038(037|036|036|034(032]|029]|026
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IpuMeuanusa. 1. 3HaueHud koaddmumeHTOB O B Tabiaule yBeJIMUEHEH
e
B 1000 pas.
2. BHaueHUsa GM OIPMHYMMATL HEe BHIUIE BHAUYEHUM OuU.
e

Tabmuua 75



Koadduunentsr e nns IIPOBEPKU YCTONUYUBOCTH
BHEIICHTPEHHO-CHKATHIX (CIKATO-U3rH0ACMBIX )
CKBO3HBIX CTEPKHEW B IJIOCKOCTHU JEUCTBUS MOMEHTA,
COBMA/IAIOIIEH C MIIOCKOCThIO CHMMETPHUH

YcroBHa4a KondbdmumeHTH OM NOpPM OTHOCUTEJIBHOM SKCLEHTPUCUTETE
IpMUBEeIeHHAad e
TUOKOCTH
nambna = 0,1 10,25(0,5 |0,75(1,0]1,25(1,5|1,75|2,0(2,5]13,013,5(4,0
ef

= nambona \ /R /E
ef \/ vy

908 (800 [666 [571 [500]|444 |400|364 |333(286]250(|222(200
872 |762 |640 |553 |483|431 387|351 [328|280|243(218|197
830 |727 |600 |517 |454|407 |367(336 [311|271|240(211|190
774 |673 |556 |479 |423|381 |346(318 [293|255|228(202|183
708 |608 |507 |439 |391|354 322|297 [274|238|215(192|175
637 |[545 (455 [399 (356|324 |296|275 |[255(222]201|182(165
562 |480 |402 |355 |320(|294 |270(251 [235|206|187(170|155
484 |422 |357 |317 |288|264 |246(228 [215|191|173(160|145
415 365 |315 |281 |258|237 |[223[207 |196|176|160(149|136
350 [315 |277 |250 |230|212 |201(186 |[178|161|149(138|127
300 273 245 |223 |203|192 |182(172 [163|147|137(128|118
255 |237 216 |198 |183(174 [165|156 |149|135(126(119|109
221 |208 |190 |178 |165(157 [149|142 |137|124(117]|109]102
192 |184 |168 |160 |150|141 |135(130 [125]|114|108(101|095
148 |142 |136 |130 |123|118 |113|108 [105|097|091(085|082
117 |114 |110 |107 |102|098 |094(090 [087|082|079(075|072
097 (094 |091 |090 |087|084 |080(076 [073|070|067(064|062
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, 0 082 [078 077 |076 |073|071 |068[066 [064|060|058(056|054
, 0 068 |066 |064 |063 |061|060 |[058(057 |056|054|053({050|049
, 0 060 [059 |054 |053 |052|051 |050(049 [049(048(047|046|045
14,0 050 (049 |048 |047 |046|046 |045|044 [043(043(042|042|041
[Iponomxkenue Tabdm. 75
YCJIOBHAsA KosddmumeHTH ¢ NOPUM OTHOCUTEJBHOM 3KCLEHTPUCUTETE m
IpUBEeNeHHAas e
TMOKOCTB
1amMbna =
ef

= nambpa \ /R /E
ef \/ vy

2001182(167(154|143|133(125|111|100(091(077|067|056(048
1971180|165(151(142|131|121({109|098|090|077({066|055|046
190(178|163(149(137|128(119(108|096(088|077|065(053|045
183(170|156(143(132|125(117|106|095(086|076|064(052|045
1751162148 (136(127|120|113(103{093|083|074(062|051|044
16511531138 (130(121|116|110(100{091|081|071({061]051]|043
155(143|130(123|115|110(106|096|088(078|069|059(050|042
145|133|124|118|110|105(100|093|084|076|067|057|049|041
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136(124|116(110(105|100(096|089]|079(073|065|055(048|040
1271117|108(104(100|095|092(086|076|071|062({054|047]|039
118]1101102(098(095|091|087(081|074|068|059(052|046]|039
109]1103|097(093(090|085|083(077|{070|065|056(051]045]|038
102(097]1092(088|085|080(077|072|066(061|054|050(044|037
095(091|087(083(079|076(074|068|063[058(051|047(043|036
082]1079|077(073[070|067|065[060{055|052|048(044]041]|035
072]1069]|067(064(062|059|056(053]050|048|045(042]039]035

~ N~ 0~

~

~ 0~

~

O W 0 J o oy U1 U W
~
O O O O uUro urou

10, 062]1060|058(056(054|052|050(047{045|043|041(038|036|033
11,0 054(053|052(050(048|046(044|043|042(041|038|035({032|030
12,0 049(048|047(045(043|042(040(039|038(037(034|032(030|028
13,0 045]1044)1044(042(041)|040|1038(037]036|035(032(030]028|026
14,0 041]1041)1040(039(039|038|037(036[035|034|031(029]027]025

IIpuMmeuaHusa. 1. 3BHaueHusa koabduuMeHTOB O B Tabiauie yBeJIMUEHH
e
B 1000 pas.
2. BHaueHUsa GM HOPMHYMMATL HEe BHIUIE BHAUYEHUM OuU.
e

Tabnuua 76

m .
[IpHBeICHHBIE OTHOCUTEIBHBIE SKCIIEHTPUCHTETHI

I CTGp)KHGfI C MAPpHUPHO-OIIEPTHIMU KOHIIAMU

M [I[pMBEeIeHHEE OTHOCUTEJIbHEE SKCLEHTPUCUTETE m opu m ,
2 gambna ef efl
mejgpTa = —-— PaBHOM

1 0,1 (0,5 |1,0 |1,5 |2,0 |3,0 |4,0 (5,0 (7,0 [(10,0(20,0

0,10(0,30|0,68|1,12|1,60|2,62|3,55|4,55|6,50(9,40(19,40
0,1010,17(0,39(0,68|1,03(1,80(2,75|3,72|5,65(8,60|18,50
0,1010,10(0,22(0,36|0,55(1,17(1,95|2,77|4,60(7,40|17,20
0,10(0,10(0,10(0,18)0,30(0,57(1,03|1,78|3,35(5,90|15,40
0,10(0,10|0,10(0,10|0,15|0,23]0,48|0,95|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
0,100,10(0,10f0,10|0,10(0,10(0,10|0,10|0,50(2,70| 9,50

PucyHnok

~N o Ok w DN

0,10|0,31(0,68(1,12|1,60(2,62(3,55|4,55|6,50(9,40|19,40
0,10(0,22|0,46|0,73|1,05|1,88|2,75|3,72|5,65(8,60(18,50
0,10(0,17|0,38|0,58|0,80(1,33|2,00|2,77|4,60(7,40(17,20
0,10|0,14(0,32(0,49|0,66(1,05(1,52|2,22|3,50(5,90|15,40
0,10|0,10(0,26(0,41|0,57(0,95(1,38|1,80(2,95(4,70|13,40
0,10|0,16(0,28|0,40|0,52|0,95(1,25|1,60(2,50(4,00|11,50
0,10(0,22(0,32|0,42|0,55|0,95|1,10|1,35|2,20(3,50(10,80

PucyHok

~N ook Wi

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
0,10(0,27|0,55|0,84|1,15|1,75|2,43|3,17|4,80(7,40(17,20
0,10(0,26|0,52|0,78|1,10|1,60(2,20|2,83|4,00(6,30(15,40
0,10(0,25|0,52|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
0,10(0,32|0,52|0,78|1,10|1,55]1,90|2,60|3,75(5,50(13,00

PucyHnoxk

~N ook wdN R

0,10(0,40|0,80|1,23|1,68|2,62|3,55|4,55|6,50(9,40(19,40
0,10(0,40|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

PucyHoOK

W N



5 0,10|0,40(0,75(1,10|1,55(2,30(3,00|3,80(5,30(7,60|17,00
6 0,10(0,40|0,75|1,10|1,50|2,30(3,00|3,80|5,30(7,60(16,50
7 0,10(0,40|0,75|1,10|1,40|2,30|3,00|3,80|5,30|7,60(16,00

M
1 A
3mecp m = 3Ta-—- X ——
efl N W
c

cmax =
KoadduunenTsr JUIsl IBYTaBPOBBIX U TaBPOBBIX CEUCHUU

o o C
1. JImst 1BYTaBPOBBIX CEYCHHMH C OJHOW OChbl0 cuMMmeTpuu (puc. 27) kodpduuueHt ™
CJIeZyeT BBIYUCIIATH IO (hopMyJIe

16 e Y

Coux =2/[1+6B+,[(1-6B) +—| a, ——=
7]

, (173)

rIe
a, =(hJ,—hJ,)/(J,h);

X

e =
N OKCLUEHTPUCUTET NPUIIOKEHUS CKUMAIOUIEH CHIIBI OTHOCUTEIBHO OCH X-X,
o e
MPUHUMAEMBI CO CBOUM 3HAKOM (Ha puc. 27  MOKa3aH co 3HaKoM "Tutroc");

h - paccrosiHEE MEXTy OCSIMU TOSICOB;

=372 0 156 AJf;Z 22

J2

Puc. 27. Cxema 1ByTaBpOBOTO CEYEHHSI C OJJHOM OChIO



CUMMCTPUHU IPU BHCHUCHTPCHHOM CIKaTUH

Jl J2

3nech u
OTHOCUTEIILHO OCH Y-Y;

- MOMCHTBEI MHCpPOHUU COOTBCTCTBCHHO OOJIBIIIETO W MEHBIIETO IMOSCOB
2 2
p=(J,+J,)/ (4R’ )+a;

B

t

u 7 - BeMUUUHBI, OpeaesieMble o popMyiaM, IpuBeAeHHBIM B Ta01. 79 u §0.

. Con
2. JIns TaBpOBBIX CE€YEHUH 3HaueHHe KodduuumeHta ™* creayeT omnpenensTh Kak s

y J,=0 b,=0 £,=0
JIBYTaBPOBBIX CEYEHUH, IPHHUMAS , @ TaKKe " (puc. 27) npu BBIYUCICHUU
J[
[Ipunoxenue 7*
KODSOOUINEHTHBI s JIUIS1 PACUETA BAJIOK HA YCTOMYUBOCTbD
1*. Ilna Gajok ABYTaBPOBOTO CEUEHHS C JBYMS OCSIMH CUMMETPHM IS ONpEIeTICHHS
Kod(pduImeHTa % Heo6X0AMMO BEIMHCIHTE KoahduueHT ? 1o dbopmyne
2
_y || E
o=y I\ R
‘ ,(174)

rje 3HaueHus ¥ ciedyeT NpUHUMATh 1o Tabn. 77 u 78% B 3aBHCHMOCTH OT XapaKTepa
Harpy3ku u mapamerpa ¢ , KOTOPBIil JOKEH BBIYKUCIIATHCS 110 (HOopMyIam:
a) JUI IPOKAaTHBIX JBYTaBPOB

. (175)

l
rae ¢ - pacuerHas nuMHA GAIKM MJIM KOHCOJIM, ONPEAeseMas COrJacHO TPeOOBAaHMSM II.
5.15;
h - monHas BEICOTA CEUEHHMS;

' - MOMEHT UHEPILIMH CEUEHUS MPU KPYyUCHUH;
0) A0 CBapHBIX JABYTaBPOB, COCTABIEHHBIX U3 TPEX JIUCTOB, a TAKXKE I JABYTAaBPOBBIX
0aJIOK ¢ IOSICHBIMU COEIMHEHHUSIMU Ha BHICOKOIPOUYHBIX 00JITax

2
It ;
a=8 | |1+
nb, )\ b




rjae 0003Ha4YeHO:
JUIS CBapHBIX JIBYTaBPOB:
t - TOJIMIMHA CTEHKH;
b, 4, )

W ' - IMpUHA U TOJIIMHA Tosica OaJKH;

h - paccrosiHre MEXKIY OCSIMH MOSICOB;

a - paszmep, paBubii 0,5h;

JUIS IBYTaBPOBBIX OATIOK C MOSICHBIMU COETMHEHUSIMU Ha BHICOKOTIPOYHBIX OONTAX:

t- CyMMa TOJIIIHUH CTCHKH U BEPTHUKAJIBHBIX IMMOSACHBIX YT'OJIKOB,
b,
/ - mIMpHMHA TUCTOB MosACa;

t o

- CyMMa TOJIIIHH JIMCTOB MMOsAACa 1 TOPU3OHTAJILHOU IMOJIKHU IMMOSACHOI'O YT'OJIKA,
h - paccTosiHME MEXTy OCAMH NaKeTa MOSCHBIX JIUCTOB;
a - I[UpUHa BepTI/IKaJIbHOﬁ MOJIKM TIOSACHOIO YyroJjika 3a BbIYCTOM  TOJIIIWHBL

TOPU30HTAJILHOU MOJIKH.

Tabmuma 77



Koapdumments: ¥ 11 nByTaBpoBBIX Gamok
C IBYMSI OCSIMH CUMMETPHHU

KosmmuecTBO Bun Harpy- dopMyJIEl OJiS [ICKM [IPM BHAYEHMAX ajibda
3aKpenJjeHun HaTrpy3KM |XEeHHBIN
cxXaToro Mnos—| B mpoJieTe|mnosac 0,1 <= anvdpa <= 40 40 < ansba <= 400
ca B IpoJieTe
-5 2
Bes CocpenoTo- |Bepxumuii|ncu = 1,75 + 0,09 anbda|ncwm 3,3 + 0,053 anvdpa - 4,5 10 anbda
3aKpernJieHny |4JeHHas -5 2
Huxuaum |nocum = 5,05 + 0,09 anbda|ncu 6,6 + 0,053 ansda - 4,5 10 anbda
-5 2
PaBHOMepHO |Bepxuuii|ncu = 1,6 + 0,08 anvda |ncu 3,15 + 0,04 anvdpa - 2,7 10 anbda
pacnpene- -5 2
JIeHHada Huxuum |nocum = 3,8 + 0,08 ansda |ncwu 5,35 + 0,04 anvdpa - 2,7 10 anbda
-5 2
IBa u OoJee, |Jlbas Jo6on ncu = 2,25 + 0,07 ansda|ncum 3,6 + 0,04 ansda - 3,5 x 10 ansda
OeJIammMx IpOo—
JeT Ha paB-—
HBIE YaCTU
OnmHO B CocpenoTo- |Jlo6on ncu = 1,75 ncwm cu 1,75 ncu
cepenuHe yeHHasa B 1 1
cepenuHe
CocpenoTo- |BepxHum ncu = 1,14 ncwm cu 1,14 ncwm
yeHHasa B 1 1
yeTBEPTU HioxHMM ncu = 1,6 ncu ncu 1,6 nicu
1 1
PaBHOMepPHO | BepxHUM ncu = 1,14 ncm ncu 1,14 ncm
pacnpene-— 1 1
JIeHHAada HioxHMM ncu = 1,3 nicu ncu 1,3 ncu
1 1




[lpuMeuaHme. 3HaAUEHME IICU clenyeT I[PMHMMATb PaBHEIM IICU IIPU
1
IOByx ¥ BoJjiee BaKpenJIeHMSaX CXaToI'o Iosca B IIpoJieTe.




Tabmnuua 78*

KoaddunueHTs! i ams )KeCcTKO 3aJeIaHHbIX KOHCOJEH
JIByTaBpOBOI'O CEYEHHU C IBYMs OCSIMU CUMMETPUU

Bun Harpysku |Harpy- QOopMyJIEl OJIS IICHM IIPU OTCYTCTBUM BaKpPEIJIeHUM
XEHHEI CXaToTO IOsCa M INPKX 3HAUEHUsAX ajibda
rnosic

4 <= amnbdpa <= 28 4 < amnpdpa <= 100

CocpenoroueH- |Bepxuuni|ncu = 1,0 + 0,16 anvda|ncu = 4,0 + 0,05 anboda
Hadgd Ha KOHIe
KOHCOJIM HuxHMIM |ricu

6,2 + 0,08 anvda|ncm 7,0 + 0,05 ansbda

PaBHOMEDPHO BepxHuU
pacnpene- ncu = 1,42 \/ansba
JIeHHas

[lpuMeuaHMe . [lpy HaIMUUU 3aKpenjeHun CXaToro rodaca B
TOPMBOHTAJIbLHOY  IIJIOCKOCTHU Ha KOHLEe WM IO OJIMHE KOHCOJIN
KO2bOMLUMEHTH cu crienyerT ONpenesyiIaTb KakK OJId KOHCOJM tes
3aKpenJjeHul, KpoMe CJlydass COCPEeOOTOUEHHOM HaTpy3KM, IIPUIIOXKEHHON
K BepxXHeMy IoSCy Ha KOHIe KOHCOJM, Ipu kKoTopoMm ncu = 1,75 ncwm

1
(3HaUeHMe INCHU CJlelyeT IPMHMMATb COIJIACHO npumMmed. Tabia. 77).
1

3HayeHue ko3 dunuenra ? g dopmyiie (34) HEOOXOIMMO MPUHUMATD:

<0,85 < 0,85 =0,68+0,21
npu h =0 P (pl;npn # >0 $ =0,08+0, 210, , HO He Ooiree 1,0.

2. Jlna OGanok JABYTaBpOBOI'O CEYEHHUS C OJHOM OChIO CUMMETpUM (pHC.

onpenenenuss KodpuIreHTa P ?

bopmymnam:

L2 E

(01 l// JX Z;, Ry
5 (177)

J, 2hh, E
YT R
Y (178)

?,

hy

rac - paCCTOAHUC OT HCHTPA TAKCCTU CCUCHHA 10 OCU Ooiee PAa3BUTOTO IOACA;

h

? - TO Ke, 710 OCH MEHEe Pa3BUTOTO MOsICa;
L,
¢ - UMeeT TO Ke 3HaueHue, 9to u B hopmyie (175);

Y - xoadurment, BeAUCISEMEBIH 1O OpMYyITe

W:L%B+¢M+C)

.(179)

HEOOXOAMMO BBIYUCIUTH KOA(DOUIIMECHTHI u

28) nmns

P

1o



w
X x
oy
& lﬂr
i i
—&;;:;dﬁzi
AL -
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Puc. 28. Cxema nByTaBpOBOIrO CEYECHHUS
C OTHOI OCHIO CHMMETPHUH TP U3THOE

Koadummentsr D, C u B B popmyite (179) cenyer onpenensats o tadir. 79 u 80.

Tabnuua 79
Koaddunmenter D u C
Bun nHarpyskmu D Kosdpdpuument C npm cedeHUM
IBYyTaBpPOBOM TaBPOBOM
n <= 0,9 n=1

CocpenoToueHHas B cepenmHe| 3,265 0,330 Mo 0,0826 anbbda
npoJeTa
PaBHOMEPHO pachnpenejieHHad 2,247 0,481 wmwo 0,1202 anbda
UmcTer m3rmd 4,315 0,101 Mo 0,0253 ansda

OBosHaueHMsa, NPUHATHE B Tabiuue 79:

n = -—-—-—--——- ;Mo = n(l - n) (9,87 + ansda ),

roe anbdpa = 0,385--——-—————- (-——=)
1 J J h

30eck J wm J - MOMEHTH MHEPUMM COOTBETCTBEHHO OOJIBIIETO U
1 2
MEHBIIET'O IIOACOB OTHOCHUTEJIBHO OCUM CHUMMETPUM CEYEHUA;
anvba - cryenyeT onpenenaTb 1o d¢opmysie (175), B KOTOPOM MOMEHT
nesbTa 3
VMHEPLUUM CeUYeHMA NpM KpydeHum J = —————-— SUM b t ,
t 3 i i
roe b n t - COOTBETCTBEHHO WMPMHA U TOJIIIMHA JIMCTORB,
i i
ofpasynmmMx cedyeHue; nejabTa = 1,25 - 1OJs8 OBYTABPOBOTO CeUeHUs C
OOHOM OCBhI cuMMeTpum; nejbTa = 1,20 - Ojag TaBpOBOI'O CeUEHUS.

Tabmuia 80



Koadduuuent B

CxemMa ceueHUMda u KosdodmumeHnT B npm Harpyske
MECTO IIPUIIOXEHMA
HATPy3KU COCPeOOTOYEHHOMN PaBHOMEPHO BEIBBIBAOLIEN
B CcepelnuHe pacrnpenesyieHHOM | YMCTHEM M3TUb
npoJjieTa
Cxema neJjbTa MIO Bera
Cxema mejabTa — 1 mio — 1 Bera
Cxewma 1 - nmenbTa 1 - Mo -BbeTa
Cxema —neJyibTa —MIO -betTa

ObosHaueHus, HOpPpuHATHE B Tabiuie 80:
menbTa = n + 0,734 6era; Mo = n + 1,145 6Bera;

b b b 2
1 1 1
bera = {0,47 - 0,035(--)[1L + -—- - 0,072(--) 1} (2n - 1),
h h h

roe b - mmpuHa 0OoJiee pPaszBUTOIO NosdAca Oajikyu;
1
n - oBo3HaueHMe TO Xe, uTo M B Tabmnuie 79.

Jlns mByTaBpoBEIX cedyenuit mpu 0,9 < n < 1,0 xodddurmentsr ¥ crnemyer ompenensTs
JUHEHHOW WHTEpPHOSAIMEeH MeXay 3HAYCHUSAMH, NOIy4eHHbIMH 10 dopmyrne (179) nmus
JIBYTaBPOBBIX ceueHui mpu n = 0,9 u 171 TaBpoBbIX Ipu n = 1.

Jns TaBpOBOTrO CE€YEHUS IPU COCPEIOTOUYEHHOM WM PABHOMEPHO pPACHPENCIICHHON

0,8+0,004
Harpyske u ¢ < 40 ko3 dumuente ¥ ceayeT yMHOXKATh Ha ( @)

5<1 /b, <25
Mpun>07u 7" ?:

(1,025-0,0151,, /b,)
YMHOXXEHUEM Ha ' Y TIPUHUMATH TpU 3ToM He Oonee 0,95.

I, /b, >25

3HaueHue KoddduimeHTa HEOOXOIMMO YMEHBIIUTH

3HaueHus B OajIKax ¢ MeHee Pa3BUTHIM CXKATBIM MMOSACOM HC NOITY CKArOTCH.

3HavyeHus: Ko3(ppuunueHToB e

He 6oiee 1,0.

B (opmyine (34) HeobxoauMo mpuHUMATH Mo Tabm. 81, HO

Tabauua 81

Koadpunuents! ¢,

3HaueHMe KonsddmumeHnTe Om nOpm CXaTOM IOsACe
dm b



foJjiee pPasBUTOM

MEeHee Pa3BUTOM

(%8

<= 0,85

(%8

> 0,85

(%1

b

(%1

1 bn

(%1
b

= 0,68 + 0,21 o¢m
2

3*. Jlng GayioK MIBEJUIEPHOTO CeueHHs KOA(P(PUIMECHT

@ CIIEAyeT ONpPENCNATh KakK Jyis

0aJIOK CHUMMETPUYHOTO JABYTaBPOBOT'O CEUEHHUS;, MPU ATOM 3HAYCHHUS ayibda HE0OXO0IUMO

BBIYUCIIATH 110 popmyte (175), a BBIYMCICHHBIC 3HAYCHUS

3HaueHusa

X

y

n

t

MoMeHTbI HHEPIUH NTPU KPYUEHUHN
no 'OCT 8239-72*

% yMHOkaTh Ha 0,7.

B popmymax (174) u (175) cnemyer npuHUMATH JJIs IIIBEJUIEPA.

Tabmaua 82

' TPOKaTHBIX JBYTaBPOB

Homep nByTaBpa J , cwm4 Homep nByTaBpa J , cwm4
t t

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

[Ipunoxenue 8

TABJIALBI AJIA PACHETA 3JIEMEHTOB HA BBIHOCJIMBOCTD
N C YYETOM XPVYIIKOI'O PA3PYIIEHUA

Tabmmia 83*

['pymIisl 371EMEHTOB U COEAMHEHUH IPH PacyeTe HA BBIHOCIMBOCTh

Tabnuma 84



Komb@nuHeHTm'ﬁ TSl pacueTa JIEeMEHTOB
C YYETOM XPYTKOTO pa3pyLICHUs CTaIu

Homep cxeMmu ToymumHa | 3HaueHMs OeTa OJs CcTajlel C NpenejyioM TeKydeCTHu
3JIEMEHTA U BJIEMEH— M KJIVMMaTUUYECKUX PaMOHOB CTPOUTEJILCTBA
PacIIOJIOXEHME Ta B
PacyeTHOTO pacueT-— no 285 Mla cB. 285 MIa (2900 xrc/cm2)
ceyeHuda HOM ce- (2900 xrc/cm2) mo 380 MIla (3900 xrc/cMm2)
YeHuu,
MM, He |II IT (I, I, I, II I
BoJiee 5 4 4 2 2 2 1
<3> n II
IT wm IT ) 3
2 3
N 1 mo Tabs. 83% 10 1,00 1,00 1,00 0,75
IpY TUIJIBOTMHHOM 20 0,90| He npmMeHATH 0,80 He npmmeHATH
pe3ke CBOOOMOHHIX 30 0,85 To xe He npuMeHATH To xe
KpoMOK <1>
N 3 mimm 4 no 10 1,00 1,00 1,00 1,00
Tadn. 83* mnpwm 20 1,00 0,95 1,00 He npumMeHATH
HaJIMUUM KOJIOTHIX
oTBEPCTUM <2>
N 6 mium 7 mo 10 1,00 0,95 1,00 0,90
Tabm. 83* 20 0,90 0,80 0,90 0,90
30 0,85 0,75 0,60 [IpyMeHSATH
TOJILKO B
bacoHKkax
N 16 mo 10 1,00 1,00 1,00 1,00
Tabsa. 83* 20 1,00 0,95 1,00 0,80
30 1,00 0,87 0,90 [IpMMEHATH
TOJILKO BO
BCIIOMOT'a—
TeJIbHBIX
BJIEMEHTAaX
N 18 mo 10 1,00 1,00 1,00 1,00
Tabm. 83* 20 0,95 0,85 1,00 0,90
30 0,90 0,80 0,90 0,60
N 21, a mno 10 1,00 0,95 1,00 0,70
Tabn. 83* mnpwu 20 0,90 |He npuMeHATH 0,75 He npumeHATH
TUJIbOTUHHOM 30 0,85 To xe He npumeHATH To xe
peske CBOOOIHEIX
KPOMOK
<1> B ocTajbHHEX cJayudasx Gera = 1,00.
<2> Ilpu cBepJieHHX OoTBepcTuax Gera = 1,00.
<3> C yueroMm TpeboBaHUNI . 2.1%.




[Ipunoxenue 8§, a
OIIPEJIEJIEHUE CBOMCTB METAJIJIA

1. Ilpu wuccrnenoBaHuMM M HCIBITAHUM MeETalja HEOOXOAMMO OIpPEAEATh ClEAYoIne
MOKa3aTeNH:

XUMHUYECKU COCTaB C BBIBICHUEM COJACPKAHMUSI D3JIEMEHTOB, IPEIyCMOTPEHHBIX
rOCyAapCTBEHHBIMU CTaHAAPTAMH WU TEXHUYECKUMH YCIOBUSAMHU Ha CTAllb;

npenea TEKy4decTH, BPEMEHHOE COINPOTUBICHHUE U OTHOCUTENIBHOE Y/UIMHEHUE Mpu
UCTIBITAHUSX Ha pacTSHKeHHE (PEKOMEHIYeTCsl MPOBOIUTh UX C TOCTPOSCHUEM AHarpamMmbl
pabotsl ctanu) o 'OCT 1497-84%*;

ynapayto BsiskocTh 1o ['OCT 9454-78* nna Temmeparyp, COOTBETCTBYIOIIUX TIpyIIIe
KOHCTPYKIIMH U KJIMMATHYECKOMY paiioHy 1o Tadsuie S0*, u mociie MEXaHU4eCKOro CTapeHUsI B
COOTBETCTBUU C TOCYAAPCTBEHHBIMU CTAaHAAPTAMH WM TEXHUYECKUMHU YCIOBHUSIMH Ha CTAllb.

Jna xoHerpykumit 1-1 m 2-i rpynn Tabn. 50*, BBINOIHEHHBIX W3 KUIALIEH CTaiu
TONIIMHON CBBIIE 12 MM M OKCIUTyaTUPYIOIIUXCS TpPH OTPUIATENBHBIX TeMIepaTypax,
JIOTIOJTHUTENIBHO CIIETYET ONPEIEIATh:

pacmpeselieHne CepHUCTBIX BKIIOUEHUI crocobom otnedyarka no baymany mo I'OCT
10243-75%;

MHUKPOCTPYKTYPY C BbIsiBIeHHEM pa3mepa 3epHa o 'OCT 5639-82*.

MexaHnyeckue CBOMCTBA CTajlM JOIYCKAeTCsl OMNPENENATh C MIPUMEHEHUEM JIPYrux
METOJIOB, 00ECMEeUYMBAIOIINX HAJIE)KHOCTh PE3yJIbTaTOB, COOTBETCTBYIOIIYIO HCIBITAHUSIM Ha
pacTsDKEHHUE.

2. Ot6op mpob AN XMMHYECKOTO aHalnW3a M OOpaslloB Uil MEXAaHUYECKHX HCIBITAaHUN
IPOU3BOJAT U3 3JIEMEHTOB KOHCTPYKLMNA OTIEIBHO I KayKI0W NapTUX MeTallja.

K maptum meramna OoTHOCATCS 3J€MEHTHI OJJHOTO BHJAA MpokaTa (1o HoMepam Mpoduiiei,
TOJIIIMHAM M MapKaM CTaJH), BXOASAIINE B COCTaB OAHOTHUITHBIX 3JIEMEHTOB KOHCTPYKLUH (mosica
depm, pemetka depM, mosica MOAKPAHOBBIX OAJOK W T.M.) OJHOW OYEpPENAH CTPOUTEIHCTBA.
[MapTus mMeramia 10JKHA OTHOCUTHCS He Oojiee yeM K 50 OJHOTHUITHBIM OTIPABOYHBIM MapKam
obmelr maccoir He Oonee 60 1. Ecnmu oTmpaBoYHBIE MapKH TPENCTaBIAIOT COOOW MPOCTHIC
3JIEMEHTHI U3 MPOKATHBIX Npoduieil (MIporoHsl, 6aaKu, CBA3M U T.II.), K MAPTUU MOXKET OBITh
OTHECEHO 110 250 oTnpaBOYHBIX MapoK.

Uucno npod u 00paslioB OT KaKIOW MApTUU METalia JOJDKHO OBITh HE MEHBIIE, YeM
yKa3aHo B Tabi. 85, mpu otbope nmpod u oOpas3ioB HeoOxoaumo cobmtonath TpedboBanust ['OCT
7564-73%*.

Ta6muma 85

Yucino npoBepsieMbIX 3JI€MEHTOB, P00 1 00pa3IoB

Bun MCHOBITaHUN Umcio Umcio npob m ofpas3LloB
BJIEMEHTOB,
IIPOBEPSEMEIX | OT ®DJIeMeHTa| BCEro oOT
B [HapTumM napTmmn
XUMUUECKUM aHaJIus 3 1 3
JIcnHITaHMA Ha pacTsaXeHUe 2 (10 <*>) 1 2 (10 <*>)
JICOEITaHMSA Ha YIOAPHYK BSA3KOCTb 2 <EFX> 3 <FX> 6 <**E>
OrnevaTok Mo BayMmaHy 2 1 2

<*> Jlpu onpeneyieHUM IHpenejia TeKydeCcTM CTajdM UM BPEMEHHOTO



COIPOTMBJIEHMS IO pPe3yJabTaTaM CTaTUCTUUYECKOM o0O0pa®oTKM IaHHBIX

MCHOEITaHUY OOpasLoB.
<**> JInid KaxIOM NPOBEPSAEeMOM TeMIepaTypsl M IOJIS MCHBITAHUM IOCJe

MEXAHMNYECKOI'O CTapeHMA.

Mecta otbopa npob 1 HEOOXOJUMOCTb YCUJIEHUSI MECT BBIPE3KH 00Pa3L0B OMPEEISIOTCS
OpraHu3aIye, IpoBOAIIeH 00cIe10BaHne KOHCTPYKIINH.

R,
3* Tlpemen TekydecTd " WM BPEMEHHOE COMPOTHUBJIIEHUE CTAM ' TO pe3yJibTaTaM
CTaTHUCTUYECKON 00pabOTKM JaHHBIX HCTIBITAHUI 00pa3lloB BEIUUCISIETCS 1O PopMyTie

R =0, -a$ . (180)

n
raoe ! - cpeaHee apupMETHUYECKOE 3HAYEHUE TMpefeNia TEKy4ecTH WIH
BPEMEHHOT'O COTMPOTHUBIICHHUS UCTIBITAHHBIX 00PA3IIOB;

a:1,65[1+%+1’5j

N
s= -3 e-0)

n—-143

- K03 UIUEHT, YYUTHIBAIOIINN 00HEM BEIOOPKH;

- cpe/iHee KBaIpaTUueCcKOe OTKJIOHEHHE PE3yJIbTaTOB UCIIBITAHUM;

O .
! - IIpeJieN TEeKYy4YeCTH WIIM BpeMEHHOE CONPOTHBIICHUE i-ro 00pasia;

N - YUCIIO UCTILITAHHBIX 00pa3oB (He MeHee 10).

S/o,>0,1
[Ipu 3HayeHun "~ 7" HUCHOJB30BAaHUE PE3YJbTATOB, MOJYYEHHBIX 1O HUMEIOLUIUMCS

JAHHBIM UCIILITAHUHN 06pa3u0B, HEC JOITyCKaACTCH.

[Tpunoxenue 9*

OCHOBHbBIE bYKBEHHBIE OBO3HAYEHW A BEJIMUYMH

4,
A

" - IJIOIAJb CCUCHHMS OOITa HETTO;

¢ - IIOIIA/Ib CEUCHUS PacKOCa;

A4,

A
" - IUIOLIAAb CEYEHUS HETTO,

A - momaasr ceuyeHus: 6pyTTo;
- TUIONIA/Ib CEUCHUSI MOJKHU (T10sica);

A IUIOLIAAb CEYEHUS CTEHKHU,
A,

" - MIONIa/lb CEYEHHs 10 METAILTY YIJIOBOTO LIBA;
A
" - oAb CCYCHUS 10 METAJTy I'PaHHIIBI CIUIaBICHUS,
E - moxyns ynpyrocru;
F - cuna;
G - Monynb caBura;
J,

> - MomeHT HHCPIUH CCUYCHH BETBU,



&~

Ja

2

- MOMEHTBI UHEPLIUU CEUECHUH Mosica U packoca (hepMbl;

* - MOMEHT HHEpLMH CeYeHUsI pedpa, MIIaHKU;

~ S

*' - MOMEHT MHEPIIMU CEUCHUS MPOIOIBHOTO pedpa;

<

' - MOMEHT UHEPIUH KpyUYeHHUsI OalKu, penbca;

<

J, .
*; ¥ - MOMEHTBHI UHEPLUU CEUEHUs: OPYTTO OTHOCUTEIHHO OCEH COOTBETCTBEHHO X-X U

b
y-y;
Jvn J}’"
e - TO K€, CEUCHUS HETTO,
M - MOMEHT, U3rH0aIOIUii MOMEHT;

M, M .
v 7 - MOMEHTBI OTHOCUTEIBHO OCEH COOTBETCTBEHHO X-X U Y-y,

N - npozionbpHas cunia;
“ - MOTIOJHUTEIBHOE yCHIINE;

N
bm - pomosibHAs CHJTa OT MOMEHTA B BETBU KOJIOHHBI,
Q - momnepeyHas cuia, cuja CABUTa;

Q fic
Qs

- YCJIOBHas MOMNepeyHas CHiia, MPUXOAIIasics Ha CUCTEMY IJIAHOK, PACIOJOKEHHBIX B
OJIHOM INIOCKOCTH;

- YCJIOBHAas nonepeyHas cujia Jjisd COCAMHUTCIIbHBIX 3JICMCHTOB,

=

P - pac4eTHOE CONPOTHBIICHNUE PACTSHKEHUIO (PyHIaMEHTHBIX OOJTOB;

=

P - pacyeTHOE COMPOTHBIICHUE PACTSHKEHHIO BEICOKOIIPOUYHBIX OOJITOB;

=

. pacuCTHOC COMMPOTUBIICHUC CMATUIO OONTOBBIX COGILI/IHGHI/II‘/'I;

’ - pacdeTHOEe CONPOTHBIICHHE CPe3y OOJITOB;

~ =X

P - pacdeTHOE CONPOTHBIICHHE OOJITOB PACTSKECHHIO;

=

bun - HOPMATHBHOE COIMPOTHBIICHHE CTald OOJTOB, MPHHUMAEMOE PAaBHBIM BPEMEHHOMY
O,
COMPOTHBIICHUIO ° TIO TOCYJIaPCTBCHHBIM CTAHJIAPTaM U TEXHUICCKUM YCIOBHSIM Ha OOJTHI;
R
- pacdyeTHOE COMPOTHBICHUE pacTshKeHUI0 U-00pa3HbIX 00JITOB,;

R,
«/ . pacyeTHOE COIMPOTUBIICHHUE THAMETPAIHLHOMY C)KATHIO KaTKOB (P CBOOOJHOM
KaCaHUU B KOHCTPYKLUSAX C OTPAaHMUEHHON MOIBUKHOCTHIO);

R o
- PaCUCTHOC COMMPOTUBIICHUC PACTAKCHUIO BBICOKOIIPOYHOU ITPOBOJIOKH,

R
” - pacueTHOE CONPOTHBJIEHHE MECTHOMY CMATHIO B IMIMHIPUYECKHX MLIAPHUPAX
(marax) mpu MIOTHOM KacaHUW;

” - pacyeTHOE CONPOTHBICHHWE CTATM CMATHIO TOPIEBOW MOBEPXHOCTH (TIPH HATHYHU
MIPUTOHKH);

¥ - pacueTHOE COMPOTHUBIICHUE CTAJIU C/IBUTY;
R
' - pac4eTHOE COMPOTHBIICHHE PACTSKCHUIO CTAJIU B HAIIPABJICHUU TOJIIIUHBI IIPOKATA;

“ - pacueTHOE CONPOTHUBIIEHUE CTAJIM PACTKEHMIO, CKATHIO, M3THOY MO BPEMEHHOMY
COIPOTHUBIICHUIO;

R
" - BpEMEHHOE COIIPOTHUBIICHUE CTAJIA Pa3pbIBy, IPUHUMAEMOE PABHBIM MUHUMAJIbHOMY

O-G

3HA4YCHHIO I10 TOCY AaPCTBCHHBLIM CTaHJapTaM U TEXHUYCCKHUM YCJIOBHAM Ha CTAJlb,



R,
"/ - pac4eTHOE CONPOTHBIIEHHE YIJIOBBIX IBOB Cpe3y (YCIOBHOMY) T10 METAJLTY 1B,

R o
" - pacUEeTHOE COIIPOTUBIICHHE CTHIKOBBIX CBAPHBIX COCIWHEHHH CIKATHIO, PACTSIKEHHIO,
u3rudy 1Mo BPEMEHHOMY CONPOTUBIICHHUIO;

R
" - HOpPMATUBHOE COMPOTUBIIEHUE METAJIIA IIIBA 110 BPEMEHHOMY COIIPOTHUBIIEHUIO;
R, - pac4ye€THOE COMPOTUBJICHUE CTHIKOBBIX CBAPHBIX COCTMHEHUHN CIABUIY;

R o
"’ - pacueTHOE CONPOTUBJIEHUE CTHIKOBBIX CBAPHBIX COCIMHEHUN CKATUIO, PACTSKEHUIO U
u3ruly 1o Mpeaesry TeKy4ecTH;

R,
" - pacueTHOE CONPOTUBIICHUE YIJIOBBIX LIBOB Cpe3y (YCIOBHOMY) MO METAJLIy TPAHULIbI
CIUIaBJICHUS;

R,
'~ pacueTHOE CONpPOTHBIIEHHE CTalM pACTSHKEHMIO, CXKATHIO, W3rMOy MO Mpeaeny
TEKy4eCTH;

m

R o
" - mpenen TeKy4eCT CTalu, IPUHUMAEMbI PaBHBIM 3HAYCHHUIO MIPEEIIa TEKy4ECTH
10 TOCYJapCTBEHHBIM CTaHAAPTAM M TEXHUYECKHUM YCJIOBHSAM Ha CTallb;
S - craTuueckuit MOMEHT CABUIaeMO 4acTH ceueHHst OpYTTO OTHOCUTEIBHO HEUTpalbHON

ocH;

w. W, .
*; ¥ - MOMEHTBI COIPOTUBIICHUS CEYEHUS OPYTTO OTHOCUTENILHO OCEH COOTBETCTBEHHO
X-XHnYy-y,
w,. W, .
¥ " - MOMEHTBI COIIPOTUBIIEHUS CEYEHUS HETTO OTHOCUTEIBLHO OCEH COOTBETCTBEHHO
X-X U y-Y;

b - mumpuHa;

b,
¢ - pacyeTHas MIMPHUHA;

b
/- mmpuHa noJiku (mosica);
b .
" - mmpuHa BBICTYyMAIOMIEH yacTu pedpa, cBeca;
C C.
c; “; 7 - xo3(duumeHTs U pacuyera Ha MPOYHOCTh C YUETOM pPa3BUTHS IIACTHUYECKUX

nedopMaruii mpy U3rude OTHOCUTEIIBHO 0CEH COOTBETCTBCHHO X-X, V-V,
c - BKCHGHTpI/ICI/ITeT CHIJIBI,
h - BeICOTA;

h,
S pacucCTHas BbICOTAa CTCHKHU;

h
" - BBICOTA CTECHKU,
1 - paAnyC MHEPIUHN CEUCHMUS;

'min _ anMeHbLIMi panuyc MHEPLIMU CEYEHUS;

g ; e paaryChl MHEPIUHA CEYEHUSI OTHOCUTEIBHO OCE COOTBETCTBEHHO X-X U Y-V,
e KaTeT yIJIOBOIO 1IBa;
| - nuna, nposner;

L. JUIMHA CTOMKH, KOJIOHHBI, PACIIOPKU;
la . JUTHHA pacKoca;

iy pacyeTHasi, yCJIOBHAs JUIMHA;

[
" - IUIMHA TIAHEJ! T0sica epMBbl W KOJIOHHBI,

/
¥ - IJINHA TUIaHKU,



L,
¥ - IJIAHA CBApHOIO 11IBA;
/ /

*s roo- PAaCUCTHBIC [UJIMHBI 3JICMCHTA B IIIOCKOCTAX, TMEPHNCHAUKYIISIDHBIX OCIAM

COOTBETCTBEHHO X-X U y-Y;

N (m=ed/ Wc)
M - OTHOCUTEJIbHBIN JKCIICHTPUCUTET

b

(m,, =mn)
g - MMPUBCACHHBIM OTHOCUTCIIbHBIN SKCHUCHTPUCUTCT g

I - paauyc;
t - TONIIMHA,

t
/- Tonmuua nonxwu (mosca);

t
" - TOJIIIAHA CTEHKH;

rn P K05 (QUIMEHTHI /IS pacyeTa yrIIOBOrO IBa COOTBETCTBEHHO MO METAITY IIBA U
M0 METAJLTy TPaHUIlbl CIUIABIICHNUS;
Y

- k03 pULHEeHT ycnoBHil pabOThl COCTUHEHUS;

Ve KOX(QQHUIUEHT YCIOBHUIA padOTHI;

Vo K03 (HUILIMEHT HAIeKHOCTH IO HA3HAYCHUIO;

I K03(PULIMEHT HAaZEKHOCTH 110 MaTepuany;

Yu KOX(QPHUIMEHT HAZEKHOCTH B pacyeTax 1o BpEMEHHOMY COIIPOTHBIICHUIO;

T - koo urmenT BIusHUSA GOPMBI CEUCHHUS;
A=1,17i

A _ rubkocTs ( 7 ) ;

- A=AJR,/E

A _ ycnoBHast rHOKOCTb ( Y ) ;

A

7 - IIpUBCACHHAA THOKOCTH CTCPIKHA CKBO3HOT'O CCUCHUS;

“ - ycnoBHas NpUBEICHHAS THOKOCTh CTEPKHS CKBO3HOIO CEYEHHS Ay =Aa\|RE

= h
Z (ﬂ’w=7 Ry/Ej

¥ - yCcIIOBHAsI THOKOCTh CTCHKH

A,
“* - HanOOJIbIIIasl YCIOBHAS THOKOCTh CTEHKH;
A

*; ¥ - pacueTHble THOKOCTH 3JIEMEHTa B IUJIOCKOCTSX, MEPHEHAMKYJSPHBIX OCAM

COOTBETCTBEHHO X-X U y-Y;
v - k03¢ dunment nonepeunout aedopmanuu cranu (Ilyaccona);

g, .
¢ - MECTHOE HAIpSHKCHHE;

o, O,
*; 7 - HOpMaJbHbIE HANPSKECHHUSI, TAPATUIEIBHBIE OCSIM COOTBETCTBEHHO X-X U y-Y;

¥ - KacaTeIbHOE HAMNPSHKEHUE;

¢ X,y
() _ koo pHIIEHT IPOLOIBHOTO H3rHOa;

P . KOX(QQUIMEHT CHIDKEHHSI PACUYETHBIX COMPOTHUBICHUH TpPHU HM3TUOHO-KPYTHIHHON

dbopme moTepu yCTOMYMBOCTH OAJTOK;

P . KOX(QPHUIMEHT CHUYKEHUS pACUECTHBIX COTIPOTUBIICHUH MPU BHELIEHTPEHHOM CIKATHH.




