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T'OCCTPOM CCCP

CTPOUTEJIBHBIE HOPMbBI U TIPABUJIA
CHulI I1-23-81*

YACTDB 11
HOPMBbI NTPOEKTUPOBAHUA

I'/TABA 23
CTAJIBHBIE KOHCTPYKIIUU

Ymeepucoenwn
nocmanoenenuem I'occmpos CCCP
om 14 aszycma 1981 2. Ne 144

MOCKBA
LEHTPAJIbHBIA MHCTUTYT
TUIOBOI'O IPOEKTHPOBAHMS

1990

PA3PABOTAHBI ITHUUCK um. Kyuepenko ¢ yuactuem [THUMnpoekrcranskorcrpykiuu ['occtpos CCCP, MUCHU
um. B.B. Kyiiosimesa Munsyza CCCP, nnctutyta «9neprocersnpoek» u CKb «Mocruapocrans» Munsnepro CCCP.

Hacrosime HOpMBI paspabotansl B pasputne [OCT 27751-88 «HanekHOCTh CTPOUTEIBHBIX KOHCTPYKITMHA U
ocHoBaHui. OcHOBHBIE HonokeHus 1mo pacuery» u CT COB 3972-83 «HaneXHOCTh CTPOUTENBHBIX KOHCTPYKLIUH U
ocHoBaHM. KoHCTpyKIINH cTanpHEIe. OCHOBHBIC ITOJIOKEHUS IO PACUETY.

C BBeJeHHEM B ICHCTBUE HACTOSIIMX CTPOUTENHHBIX HOPM U MPAaBUII YTPAUYUBAIOT CUITY:

CHull 1I-B.3-72 «CranbHble KOHCTpYKIMH. HopMBI IpOeKTUPOBaHUSY;

mmeHeHus: CHull 11-B.3-72 «Cranpubie KOHCTpyKIMU. HOpMBI TPOEKTHPOBAHUS», YTBEPKIEHHBIE TOCTAHOBICHUSIMHU
T'occtpos CCCP:

Ne 150 ot 12 centsiops 1975 1.5

No 94 ot 24 uronst 1976 1.;

Ne 211 or 31 okTs16ps 1978 r.;

Ne 250 ot 27 nexabps 1978 r.;

Ne 2 ot 25 auBaps 1980 r,;

Ne 104 ot 14 nrons 1980 r.;

Ne 130 ot 31 mrons 1981 r.;

CHull 1I-M.9-62 «JIuHnM »siekTporiepenadr HampsbkeHueM Boimie 1 kB. Hopmbl mpoexktupoBaHus» (pas3mer
«[IpoexTupoBaHHE CTANBHBIX KOHCTPYKIUI OMOP BO3IYUIHBIX JTHHUH 3IEeKTpOIepesadmn»);

u3menenuss CHull 1I-1.9-62 «JIunum snextponepenadn HampspbkeHHeM Bbime 1 kB. HopMmbl mpoexTupoBaHHS»,
yTBepxkieHHble noctaHosienneM ['occtposs CCCP ot 10 anpens 1975 1.

«YKa3zaHHs 10 POEKTHPOBAHUIO METAIIIMUECKUX KOHCTPYKIIUI aHTEeHHBIX COOpYyxeHuil 00bekToB cBsa3u» (CH 376-67).

B CHull 11-23-81* BHeceHBI U3MEHEHHUS, yTBep K IeHHBIe TocTaHoBiIeHUsMU ['occtpos CCCP Ne 120 ot 25 mrons 1984
r., Ne 218 ot 11 nexabps 1985 1., Ne 69 ot 29 nexabpst 1986 r., Ne 132 ot 8 uronsa 1988 r., Ne 121 ot 12 nronst 1989 r.

OcHOBHEIE OyKBEHHBIE 0003HaUSHHS TIPUBEICHEI B TIPHIL. 9%,

Paznensl, myHKTBI, TaOnuibl, GOPMYJbl, MPUIOKEHUS W TOANHCH K PHCYHKaM, B KOTOpbIe€ BHECEHBI H3MEHEHHUS,
OTMEYEHBI B HACTOALINX CTPOUTENBHBIX HOPMaxX U MpaBUiIax 3BE3JOYKOM.

PenaxTopws - umxenepsl @.M. [llnemun, B.I1. [1000yonwvii (I'occtpoit CCCP), a-p TexH. Hayk npod. B.A. Bandun,
kaHa. texd. Hayk [.E. Benvcxut (HUHUWCK Tocerposs CCCP), unx. E.M. Byxapun («9HEpProceTbpoekT MHUHIHEPTro
CCCP), unx. H.B. lllesenes (CKb «Mocruapocrtanb» Munsaepro CCCP).

Ilpu nonv3osanuu HOPMAMUGHBLIM OOKYMEHMOM Cle0yenm YYumvléams YMEEPAHCOCHHble UMEHEHUsl CIMPOUMENIbHbIX
HOPM U Npagunl u 20Cy0apCMeeHHbX CMAHOAPMOo8, NyOnuKyemvle 8 JcypHane «bloinemenv cmpoumenvHou MexHuKuy,
«Cohopnuke usmenenuil K cmpoumenvhvim Hopmam u npasuram» loccmpos CCCP u unghopmayuonnom ykazamene
«locyoapcmeennvie cmanoapmor CCCPy» I'occmanoapma CCCP.

CTpouTeabHbIe HOPMbI H IIPABUJIA CHulI 11-23-81*

Foccrpoii CCCP Bsamen CHull 11-B.3-72; CHulI II-
CrajibHble KOHCTPYKIHH 1.9-62: CH 376-67

1. OBIIHE ITOJIOKEHUA

1.1. HacTosmue HOPMEI CieyeT COONIOAATh MPH MPOSKTHPOBAHNH CTABHBIX CTPOUTEIBHBIX KOHCTPYKIMH 3MaHUH 1
COOpYKEHUH Pa3TUUHOr0 Ha3HAUCHHUS.

Hopwmsl He pacipocTpaHSAIOTCS Ha TIPOSKTHPOBAHHUE CTABHBIX KOHCTPYKIIMHA MOCTOB, TPAHCIIOPTHBIX TOHHENEH U TPYO
101 HACBIIISIMHU.

IIpy TPOEKTHPOBAHUU CTANBbHBIX KOHCTPYKIMM, HAXOISAIIMXCS B OCOOBIX YCIOBHAX OJKCIUTyaTallMu (Hampumep,
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KOHCTPYKIIMHA JOMEHHBIX Ieueil, MaruCTPalbHBIX M TEXHOJOTMYECKHX TPyOOIPOBOJOB, pe3epByapoOB CHEIHAIBHOTO
Ha3HAYEeHUs, KOHCTPYKIMH 3aHUM, MOBEPraouXcsl cCeCMUIECKUM, HHTEHCUBHBIM TEMIIEPATypHBIM BO3ACHCTBHUSIM MIIN
BO3/ICHCTBUSAM arpecCUBHBIX Cpell, KOHCTPYKIMH MOPCKUX THAPOTEXHUYECKUX COOPYKEHHUH), KOHCTPYKIMHA YHHKAJIBHBIX
3MaHUI M COOPYXKEHHUIl, a Takxke CIEHUaNbHBIX BHJIOB KOHCTPYKIMH (HampuMmep, HpeABApPUTEIBHO HAMPSKEHHBIX,
IIPOCTPAHCTBEHHBIX, BUCAYUX) CIEeAyeT COONIOAATh JOMOJHUTENIbHBIE TPEeOOBAHUS, OTPaXKAIOU[He OCOOEHHOCTH PabOTHI
9TUX KOHCTPYKLUH, NPEAyCMOTPEHHBIE COOTBETCTBYIOLIMMHM HOPMATHUBHBIMU JTOKYMEHTaMM, YTBEP)KICHHBIMH WIIH
cornacoBanubiMu ["'occtpoem CCCP.

1.2. TIpy TPOEKTHPOBAHUU CTATBHBIX KOHCTPYKIWH ciemyeT cobmronatsh Hopmbl CHuII mo 3ammre CTpOUTETHHBIX
KOHCTPYKIMH OT KOPPO3UH U IIPOTUBOIOKAPHBIE HOPMBI IIPOCKTUPOBAHUS 3JaHUN U COOPYKEHUI. YBEIUMYEHUE TOJILINHBL
IpoKaTa W CTEHOK TpyO C MeNblo 3amiThl KOHCTPYKIMH OT KOPPO3WH ¥ TIOBBIIICHHUS IIpejeNa OTHECTOWKOCTH
KOHCTPYKIMH HE TOMYCKAeTCA.

Bce KOHCTPYKIIUM JOMKHBI OBITh TOCTYMHBI JUIS HAOMIOACHUS, OYUCTKH, OKPACKHU, a Takke He JOJDKHBI 3aJep KUBaTh
BJIATY ¥ 3aTPyIHATH POBETPUBaHNE. 3aMKHYTHIE IPOQIITH JODKHBI OBITh TePMETH3UPOBAHBI.

1.3*. IIpu mpOEeKTUPOBAHUY CTEIBHBIX KOHCTPYKIUH ClIeayeT:

BBIOMPATh ONTHMAIIBHBIE B TEXHUKO-YKOHOMHYIECKOM OTHOIIEHNH CXEMBI COOPYKCHHI U CCUCHHUS SJIEMEHTOB;

NPUMEHSATh YKOHOMHUYHBIE PO UIH pokaTa 1 2 HeKTHBHBIE CTalH;

TIPUMEHATH JUTS 3IaHUH U COOPYKEHHH, KaK MPaBUIIO, YHU(PHUINPOBAHHBIC TUIIOBBIC HIIM CTaHAAaPTHBIC KOHCTPYKITHH;

MIPUMEHATh MPOTPECCUBHBIE KOHCTPYKIMU (IIPOCTPAHCTBEHHBIE CHCTEMBI M3 CTAHIAPTHBIX JIEMEHTOB; KOHCTPYKIIHH,
COBMELIAIOIINE HeCyIle M Oorpakaaroniue (GyHKLIUH; TNPeIBApUTEIbHO HAINPSDKEHHBIE, BAHTOBBIC, TOHKOJHMCTOBBIE M
KOMOMHHpPOBaHHBIE KOHCTPYKIIUH U3 pa3HBIX CTaiek);

npeAycMaTpUBATh TEXHOIOTMYHOCTh H3TOTOBICHUS U MOHTaXa KOHCTPYKIHUH;

MIPUMEHATh KOHCTPYKIMH, 00eCIIeYnBaloIie HAaNMEHBITYI0 TPYIOEMKOCTh WX W3TOTOBIICHHS, TPAHCIIOPTHPOBAHUS H
MOHTaXa,

npeAycMaTpuBaTh, Kak MPaBIIIO, IOTOYHOE M3TOTOBICHHE KOHCTPYKLUI M MX KOHBEHEpHBIM MIM KpPYMTHOOIOYHBIH
MOHTaX;

npeAycMaTpuBaTh — MPUMEHEHHE  3aBOJCKHMX  COEAMHEHHMH  MPOTPECCUBHBIX  TUMOB  (aBTOMaTH4YeCKOH
MTOJyaBTOMAaTHYECKOH CBapKW, COCIMHEHHUH (IIaHIEBHIX, ¢ (pe3epoBaHHBIMH TOpIaMH, Ha OoNTax, B TOM YHCIE Ha
BBICOKOIPOYHBIX H JP.);

MpeaycMaTpuBaTh, KaKk MPaBHIIO, MOHTAXXHBIE COCAWHEHMS Ha OOJNTaX, B TOM YHCIE Ha BBICOKOIPOYHBIX; CBAapHEIC
MOHTa)KHBIE COCAMHEHHUS JIOITYCKAIOTCS MIPH COOTBETCTBYIOMIEM 000CHOBAHUH;

BBINIOJIHATH TPEOOBaHHS TOCYAaPCTBEHHBIX CTAHIAPTOB HA KOHCTPYKIIUHM COOTBETCTBYIOIIETO BUJIA.

1.4. Ilpu m[poeKTHpPOBaHWM 3MaHUH W COOPY)XEHHH HEOOXOIUMO TIPHHHUMATh KOHCTPYKTHBHBIE CXEMBI,
o0ecre4ynBaroIue MPOUYHOCTh, YCTOMUUBOCTG U MPOCTPAHCTBEHHYIO HEM3MEHSIEMOCTh 3/1aHUi U COOpPYXKEHUI B IeJIoM, a
TaK)Ke€ UX OTAEIbHBIX JIEMEHTOB IIPU TPAHCIIOPTUPOBAHUM, MOHTAXKE U 3KCILIyaTalllH.

1.5%. Cranu u Matepuansl COEAMHEHUH, orpaHuueHus no mnpumeneHmro ctamed C345T u C375T, a Takxe
JIOTIOJTHUTENbHbIE TPeOOBaHUS K MOCTAaBISEMOM CTalM, MPEIyCMOTPEHHBIE TOCYJapCTBEHHBIMH CTaHAApTaMHU U
cragnapraMu COB WM TEeXHHYECKUMH YCIOBHSIMH, ClIeIyeT yka3biBaTh B padounx (KM) m merammpoBounsix (KMJI)
YepTexax CTaIbHBIX KOHCTPYKIUH U B JOKyMEHTAI[H Ha 3aKa3 MaTepUalioB.

B 3aBucHMOCTH OT OCOOCHHOCTEH KOHCTPYKIMH M WX Y3JI0B HEOOXOAMMO IpH 3aKa3e CTalId YKa3bIBaTh KIJIACC
crutomtHocty o F'OCT 27772-88.

1.6*. CraypHble KOHCTPYKIIMM W WX pacyeT JOJDKHBI yAOBIETBOPATH TpeboBanusM ['OCT 27751-88 «HamexxHOCTD
CTPOUTEJILHBIX KOHCTPYKIMH M ocHoBaHWi. OcHOBHBbIE TonokeHus 1o pacuety» U CT COB 3972-83 «HagexnocTs
CTPOUTENBHBIX KOHCTPYKIUH 1 ocHOBaHuil. KoHcTpykuuu cranbHble. OCHOBHBIE TIOJIOKEHHUS 110 pacueTy».

1.7. PacueTHBIE CXEMBI W OCHOBHBIEC IIPEIIIOCBUIKH pacdeTa JOJDKHBI OTpakaTh NEHCTBUTEIBHBIC YCIOBUS PabOTHI
CTaJIbHBIX KOHCTPYKIUM.

BHecenbl YTBep:KaeHbI Cpok BBeeHUsI
INHUUCK um. Kyuepenko IMocranoBaenunem I'occrposs CCCP B JleiicTBHE
TI'occtposi CCCP ot 14 aBrycra 1981 r. Ne 144 1 suBaps 1982 r.

CranpHble KOHCTPYKIIMHU CIETYET, KaK IPaBHIIO, PACCYMTHIBAT KaK €IMHBIE TPOCTPAHCTBEHHBIE CUCTEMBI.

IIpyu paszgeneHnn e€QWHBIX NMPOCTPAHCTBEHHBIX CHUCTEM HA OTAENBHBIE NIOCKHE KOHCTPYKIMH CIEIyeT YYHTBHIBATh
B3aUMOJIEHCTBHE 2JIEMEHTOB MEXY COOOH U ¢ OCHOBaHHUEM.

Bb160p pacueTHBIX CXeM, a TaKKe METOJOB pacueTa CTaIbHBIX KOHCTPYKIMH HEOOXOIMMO MPOU3BOAUTH C YYETOM
3¢ PEeKTUBHOTO HCOIb30BaHKusT DBM.

1.8. Pacyer cTanbHBIX KOHCTPYKIUH CIEIyeT, KaK IPaBUIIO, BBINOIHATH C YUYETOM HEYIPYTUX Ae(OpMAaIIi CTallH.

Jlist cTaTHYecKy HeolpeAeNuMBIX KOHCTPYKIUH, METOJMKA pacdeTa KOTOPBIX C Y4eTOM HeyNnpyrux aedopMaruii craiu
He pa3paboTaHa, pacueTHble ycunus (M3Tubaromue U KpyTAllue MOMEHTHI, IPOJOIbHBIE U MONEPeYHble CHIIBI) CIEAyeT
OTIPEAEIIATH B IPEATIONOKEHUH YIPYTHX AehopManuii CTali 1o HeAehOPMUPOBAHHOH cXeMe.

IIpy  COOTBETCTBYIONIEM TEXHHKO-3KOHOMHUYECKOM OOOCHOBAHMHM  pacueT JOIyCKaeTcs IPOU3BOAUTH IO
nedopMHupOBaHHON cXeMe, YUUTHIBAIOIIEH BIMSIHIE IIEPEMEIeHNI KOHCTPYKIIHH 0] Harpy3KOM.

1.9. DreMeHTB! CTAlIbHBIX KOHCTPYKIUHM JOKHBI MMETh MHUHHMAJbHBIE CEUCHHUS, YIOBIETBOPSIOUINE TPeOOBaHUSM
HACTOSIIIUX HOPM C Y4EeTOM COpPTaMEHTa Ha MPOKaT M TPyObl. B COCTaBHBIX CEUEHMSX, YCTaHABIMBAEMBIX PACUECTOM,
HeIOHANPsDKEHUE HE JOJKHO MPEBIATh 5 %.

2. MATEPHUAJIBI U1 KOHCTPYKIIUI U COEUHEHUI

2.1*. B 3aBUCHMOCTH OT CTENEHHM OTBETCTBEHHOCTH KOHCTPYKIIMM 3/IaHUNA W COOPYXKEHHUH, a TakKe OT yCIOBUH HX
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9KCIUTyaTallii BCE KOHCTPYKIUH pa3feiAIOTCS Ha deTbipe Tpynmbl. CTand Ui CTadbHBIX KOHCTPYKIWH 3MaHUN H
COOPYKEHHUH cleayeT MpUHUMATh 1Mo Tadi. S0%*.
Cramu n1s KOHCTPYKUMH, BO3BOAMMBIX B KIMMAarMdeckux padomax Iy, I, II, m II5, HO sKkcIuryaTHpyeMbIX B

OTAIUIMBAEMBIX MOMEIIEHUAX, CIEAyeT NPUHMMATh KakK Ul KIMMaTHueckoro paiiona II, cormacmo tabm. 50%*, 3a

uckimouenneM cranmu C245 u C275 1yt KOHCTPYKIIUI TPYIIIBI 2.

Jlnst praHIeBBIX COEAMHEHUH U paMHBIX Y3710B cIeIyeT IPUMEeHATh npokaT mo TY 14-1-4431-88.

2.2%, JIns cBapKM CTaJIbHBIX KOHCTPYKIUM cleTyeT MpUMEHSTh: 3JIEKTPOIbI s pydHOH myrosoit cBapku mo I'OCT
9467-75%*; cBapounyro mpoBoioky o FOCT 2246-70%*; durockl mo TOCT 9087-81%*; yrinekucmsiit a3 mo FOCT 8050-85.

[IpumeHseMBble CBapOYHblE MaTepHaldbl U TEXHOJIOTHS CBApPKH JAOJDKHBI OOecHednBaTh 3HAUCHHE BPEMEHHOTO
CONPOTHBIIEHHS MeTaa IBa HE HMKE HOPMATUBHOIO 3HAYEHUs BPEMEHHOTO CONPOTHBIIEHHS R, OCHOBHOTO MeTalia, a

TaKkXKe 3HAUCHHS TBEPAOCTH, yJapHON BS3KOCTH U OTHOCUTEIBHOTO YAJIMHEHHS MeTalla CBapHBIX COCAUHEHUI],
YCTaHOBJICHHBIE COOTBETCTBYIOIMU HOPMaTUBHBIMU JOKYMEHTAMH.

2.3*. OTnuBKH (OHOPHBIE YacTH U T.IL.) JUIS CTAJbHBIX KOHCTPYKIUH CllefyeT MPOeKTUPOBATh U3 YIIEPOAUCTOH cTamu
Mapoxk 15J1, 25J1, 35J1 u 45J1, ynonerBopstomeit TpedoBanusM amst rpynn omiuBok 11 umu III mo TOCT 977-75%, a Taxoke
n3 ceporo gyryna mapok CU15, CH20, CU25 u CY30, ynosaerBopsrormero TpedoBarmsm [OCT 1412-85.

2.4*, Jlnst GONTOBBIX COEJUHEHUH clelyeT MPUMEHATh CTalbHbIE OONTHI U Taliky, yJOBIETBOPSIONINE TPeOOBAHHUIM
I'OCT 1759.0-87*, TOCT 1759.4-87* u TOCT 1759.5-87* u maii0Ob1, ynosietBopsionue TpedoBanusm [OCT 18123-82%*,

Bontel cnenyer nasznayats no tabn. 57* u FOCT 15589-70*, TOCT 15591-70*, TOCT 7796-70*, TOCT 7798-70%*, a
pu orpaHndeHun aedopmaruii coenuaennii - mo FOCT 7805-70%*.

laitku cnemyer npumenats no TOCT 5915-70*: ms 6ontoB kimaccoB npouHocTH 4.6, 4.8, 5.6 u 5.8 - raiiku knacca
IPOYHOCTH 4; Ui OOJTOB KIACCOB MPOYHOCTH 6.6 1 8.8 - raliku KJIacCOB MPOYHOCTU COOTBETCTBEHHO 5 U 6, 1 OOITOB
kiacca nmpoyHocty 10.9 - raiiku kiacca npoyHocTH 8.

[Taii6s! cnegyet npuMeHsTh: kpyriasle o TOCT 11371-78*, xocsle mo TOCT 10906-78* u npy>KHHHBIE HOPMAaJIbHbIE
o 'OCT 6402-70*.

2.5*%. Bpibop Mapok cramu Juid (GyHAaMEHTHBIX Oo0nToB cieayeT mnpousoauts no I'OCT 24379.0-80, a wux
KOHCTPYKIHIO U pa3mepsl npuauMathb mo FOCT 24379.1-80*

bonter (U-o0pa3Hble) 11 KPEIUICHNS OTTSHKEK aHTEHHBIX COOPYXKEHHUH CBs3H, a Taroke U-o0pa3Hble U (yHIaMEHTHbIC
OONTHl OIOpP BO3MYUIHBIX JHHUI 3NIeKTponepefadd U pacHpeAelNUTeNbHBIX YCTPONCTB ClIeAyeT NPUMEHSTh U3 CTalH
Mapok: 09T2C-8 u 10I'2C1-8 nmo I'OCT 19281-73* ¢ nmOMONHUTENHLHBIM TPeOOBaHWEM IO YIApHOW BSI3KOCTH TPH

temnepatype muayc 60 °C He menee 30 Jx / om? (3 kre - M/CM2) B KnuMarudeckom paione I; 09T2C-6 n 10I'2C1-6 mo
I'OCT 19281-73* B xnumatHueckux paionax l,, Il u Il3; BCt3en2 mo I'OCT 380-71* (¢ 1990 r. Cr3cn2-1 mo I'OCT

535-88) BO BCeX OCTATBHBIX KIMMATHICCKUX paiioHaXx.

2.6*. T'aiiku nuist pyHnameHTHBIX 1 U-00pa3HbIX OOJITOB CiIeayeT MPUMEHSTh!

Jutst 60TOB M3 ctaimu Mapok BCt3cn2 u 20 - knacca npoynoctr 4 mo 'OCT 1759.5-87%;

quis 6ontoB u3 cranu Mapok 09I'2C u 10I2C1 -xmacca mpounHoctu He Hmke 5 mo OCT 1759.5-87*. Jlomyckaetcs
MIPUMEHSATH TAKH U3 MapoK CTaJIN, TPUHIMAEMBIX IS OOITOB.

Taiixu as pyamamenTHBIX 1 U-00pa3HbIX 00ITOB muameTpoM MeHee 48 MM crenyeT npuMeHsaTh o TOCT 5915-70%,
Ju1st 60nTOB ANaMeTpoMm Ooree 48 mm - mo TOCT 10605-72*.

2.7*. Beicokonpounsie 60aThI cinexyet npuMeHsaTh 1o [OCT 22353-77*, TOCT 22356-77* u TY 14-4-1345-85; raiiku
1 maiosl K HUM - 1o T'OCT 22354-77* u TOCT 22355-77*.

2.8*. JInsg HecyIIuX 2JIEMEHTOB BHCSYHMX MMOKPBITHIA, OTTsDKeK onop BJI m OPY, mMaur u GameH, a Takke HapsIraeMbIX
9JIEMEHTOB B IPEJBAPUTENHFHO HATPSKEHHBIX KOHCTPYKLUAX CIEAyeT IPUMEHSTD:

kaHatbl cipanbhbie 1o FOCT 3062-80*; TOCT 3063-80*; TOCT 3064-80%;

kanats! aBoiHoi cBuBkU 1o 'OCT 3066-80%*; I'OCT 3067-74*; IT'OCT 3068-74*; TOCT 3081-80*; TOCT 7669-80%;
T'OCT 14954-80%;

kaHatel 3akpeiThie Hecymme o TOCT 3090-73*; TOCT 18900-73*; TOCT 18901-73*; TOCT 18902-73*; TOCT 7675-
73*; TOCT 7676-73%;

ITyYKH U TPSIIA MapajIeTbHBIX IPOBOJIOK, (OPMUPYEMBIX N3 KaHATHOM MPOBOJIOKH, YOBJIETBOPSIONIEH TpeOOBaHMSIM
T'OCT 7372-79*.

2.9. ®Ouznyeckne XapakTEepPUCTHKH MaTepUaoOB, MPUMEHSEMBIX IJIS CTAIbHBIX KOHCTPYKLHUH, CIEAyeT MPHUHUMATh
COTJIACHO TpHIIL. 3.

3. PACYETHBIE XAPAKTEPUCTUKHN MATEPUAJIOB U COETMHEHUI

3.1*. PacyeTHbIE CONPOTUBIICHNUS NTPOKATa, THYTHIX POQHIeH 1 TpyO NI pa3IMIHBIX BUIOB HAIPSHKEHHBIX COCTOSIHUM
CleAyeT OmpeAemsTh Io GpopMyaaM, MIPUBEIECHHBIM B Ta0MI. 1%

3.2*, 3navyeHus k03((UINEHTOB HAIESKHOCTH 110 MaTepualy Mpokara, THyThIX Ipoduieit u Tpyd cienyeT NpUHUMATh
1o taou. 2%*.

PacueTHble CONMPOTUBIEHHS MPU PACTSKEHUH, CXKATUM M HU3THOE JIHCTOBOTO, MIMPOKONOJIOCHOTO YHHBEPCAJIBHOTO U
(hacoHHOTO TIpOKaTa MPHUBEICHEI B Ta0MI. 51*, TpyO - B Tabn. 51, a. PacueTHbIe CONMPOTUBICHUS THYTHIX MPOdUIEH clemyeT
IPUHUMAaTh PABHBIMU PAacUETHBIM COIPOTHUBICHUAM JIHCTOBOTO IMPOKAaTa, M3 KOTOPOTO OHU HM3TOTOBICHBI, MPU 3TOM
JIOMYCKAeTCsl yIUTHIBATh YIPOYHEHUE CTANIN JMCTOBOTO MPOKATa B 30HE IHoa.

PacuerHple CONpOTHBIICHNS KPYTJIOTO, KBaApaTHOTO M IIOJOCOBOTO MPOKaTa CIEAyeT ONpeleiiaTh mo Tabm. 1%,
IIPUHUMAs 3HAYEHUS Ryn U R, PaBHBIMU COOTBETCTBEHHO NPENENY TEKy4ECTH M BDEMEHHOMY CONPOTUBJIEHMIO 110 TY 14-

1-3023-80, 'OCT 380-71** (c 1990 r. TOCT 535-88) m 'OCT 19281-73*.

Tabnuma 1*
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YcnosHoe PacueTHbIe COITPOTHBICHUS IIPOKATa
HamnpsbkeHHOE cOCTOSIHHE
o0o3HaueHHe u Tpyo
Pactspkenne, ckaTre U H3rHO ITo mpeneny TexydecTi Ry R =R, 1y,
Ilo BpeMeHHOMY COINPOTHUBIECHHUIO R, R,=R, /v,
Casur R, RS =0,58 Ryn / T
CwMsiTue TOpIeBOi HOBEPXHOCTHU (IIPU HATHMYMU IPUTOHKHU) Rp Rp =R,/7,
CMsTHEe MECTHOE B LMJIMHAPUYECKUX LIapHHUpax (Landax) npu IoTHOM KacaHUH R I R »= 0,5R, /7,
JlnamerpanbHOe CXKaTWEe KaTKOB (IpH CBOOOJHOM KacaHMM B KOHCTPYKLHAX C R, R,=0025R, /7,
OrPaHUYEHHOH MOJBIKHOCTBIO)
PactsbkeHne B HarmpaBIICHHH TOIMIMHBI Mpokara (10 60 Mm) R, R,=05R, /vy,
O6o3HaueHue, NpUHATOE B Ta0I. 1*:
7,, -~ KOO(QQHUUMEHT HA/IEKHOCTH IO MaTepHay, ONPEETAEMBIH B COOTBETCTBUH C II. 3.2,
TabGnuma 2*
. Koadpuient Hage:HOCTH IO
l'ocynapcTBEeHHBII CTaHIAPT WM TEXHUYECKUE YCIOBUS Ha MIPOKAT Marepuany 7,
T'OCT 27772-88 (xpome craieit C590, C590K); TV 14-1-3023-80 (my1s1 kpyra, KBajapara, MoJ0Chl) 1,025
I'OCT 27772-88 (cramu C590, C590K); I'OCT 380-71** (mas kpyra ¥ KBajgpata pa3Mepamy, 1,050

orcyrerBytomuMu B TY 14-1-3023-80); TOCT 19281-73* [mnst kpyra u KBaapaTa ¢ IpeaesoM TeKyIecTH 10
380 MITa (39 krc/mm?) u pasmepamu, orcyretBylommumu B TY 14-1-3023-80]; TOCT 10705-80%; TOCT
10706-76*

TOCT 19281-73* [mis kpyra M KBampaTa C TpeaeioM Tekydectd cbime 380 MIla (39 krc/mm?) u 1,100
pa3Mepamu, orcyTcTBytomumu B TY 14-1-3023-80]; TOCT 8731-87; TV 14-3-567-76

PacueTHble CONPOTHBICHHS MPOKaTa CMATHIO TOPIEBON MOBEPXHOCTH, MECTHOMY CMATHIO B IMJIMHIPUYECKUX
MIapHUPAX U JHAMETPaTbHOMY CKaTHIO KaTKOB MPUBEJCHBI B Ta0MI. 52%*.

3.3. PacueTHble COMPOTHUBICHUS OTIMBOK U3 YTIEPOAUCTOI CTaNM U Ceporo 4yryHa ciefayeT NPHUHUMATH Mo Tabn. 53 u
54.

3.4. PacueTHbIe CONPOTUBIICHHS CBAPHBIX COCUHEHUHN TS Pa3UUHBIX BUAOB COSAUHEHUI U HANIPSKEHHBIX COCTOSHUM
CIeAyeT OIpeAemsTs I0 popMyiaM, IPUBEJEHHBIM B Ta0MI. 3.

Tabnunma3l
CBapHble VenoBHoe | PacueTHble COPOTHBICHHS
HanpspkeHHOE COCTOsIHHE N
COCIMHEHHMS 0003HaueHHE CBapHBIX COCANHEHHIT
CTBIKOBBIE Cxarune.  Pactsokenne u w3ru6  mpu|ITo mpeneny Tekydectn wy R,=R,
ABTOMAaTHYECKOlf, IOJyaBTOMAaTUYECKONH HWIIH o R . R R
- BPEMEHHOM =
pydHO# cBapke ¢ (H3MUECKHM KOHTpomeM| O pe oMy wu wu
KAYECTRA IITBOB COIPOTHUBIICHHIO
PacTspkenne u u3ru6 mnpu  aBTOMaTHueckoi,|ITo mpeneny TekydecTn wy R, = 0,85 R,
HOJIyaBTOMATHYECKOM MIIM PYyYHON CBapKe i
CHBHF Rws Rws = Rs
C yriioBbIMH | Cpe3 (yCITOBHBIN) Tlo meramny mBa wa R 055 Run
IBaMu w = 0,55 ——
7wm
Tlo MeTaJLTy TpaHULIBI R, R, =045R
CILIABJICHHS

HpI/IMe‘IaHHHZ 1. IIII}I IIBOB, BBITIOJIHACMBIX py‘-IHOﬁ CBapKOﬁ, 3HaueHus: R CJICAYET INPUHUMATh PaBHBIMH 3HAYCHUSIM BPEMEHHOTO

wun
COIPOTHUBIICHHS Pa3pbIBY MeTaslIa 11Ba, ykazanHbIM B OCT 9467-75%.

2. I[.II}I IOBOB, BBIITOJTHAEMBIX aBTOMAaTHYECKOH HIJIN HOHyaBTOMaTH‘-{eCKOﬁ CBapKOﬁ, 3HaueHUs R CJIEAYyET IPpUHUMATD I10 TaoI. ﬂ* HaCTOAIINX

wun
HOPM.
3. 3navenus kod(PuureHTa HA/IEKHOCTH 10 MaTepualy MmBa y, =~ CIeAyeT NPUHUMATh paBHbIMU: 1,25 - npu 3Havenmsax R, e Gomee 490

wun
MITa (5000 krc/cm?); 1,35 - npu sHavennsix R, 590 MITa (6000 krc/cm?) u Gonee.

PacueTHple CONPOTHBIEHHSA CTHIKOBBIX COCJWHCHUH 3JIEMEHTOB W3 CTaled C pa3sHBIMA HOPMATHBHBIMH
COIIPOTUBJICHUSIMU CIEyeT MPHHUMATh KaK sl CTBIKOBBIX COSTUHEHHUH U3 CTalIM ¢ MEHBIINM 3HAUYCeHUEM HOPMAaTUBHOTO
CONPOTHBIICHHS.

PacueTHbIe CONPOTUBIIEHHS METalIa IBOB CBAPHBIX COSAMHEHUH C YIIIOBBIMHU IIBAMU IMPUBEIEHHI B Ta0MI. 56.

3.5. PacueTHbIe CONPOTHBIICHHS OAHOOONTOBBIX COECIMHCHUI CIEAyeT ONpEeNelsTh 10 (opMyliaM, IPUBEACHHBIM B
Tabm. 5*.

PacueTHble CONMPOTUBICHUS CPE3y U PACTSHKEHUIO OONTOB IMPHUBEACHBI B TA0M. 58%, CMATHIO 3IIEMEHTOB, COSIUHSIEMBIX
Goisitamy, - B Ta0OI. 59%*.

3.6*. PacueTHOE CONPOTUBIIEHNE PACTSHKEHUIO (YHIAMEHTHBIX GONITOB R, ClIEyeT ONPEAEIsTh 110 (opmyiie

Ry, =0,5R. 1)
Pacuernoe conporusienne pactsikenuto U-oOpasHbix 60nToB R, , yKasaHHBIX B 1. 2.5%, clelyeT ONpeJelsTs 110

bopmye

Ry, =045R,,,. 2
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PacdeTHbIE CONPOTHBIICHHS PACTSDKEHUIO (QYHIAMEHTHBIX OONTOB IIPUBEICHHI B Ta0M. 60*.
3.7. PacyeTHOE CONPOTHBIIEHHE PACTAKEHHIO BEICOKOIPOUHBIX OOJITOB Rj, CIEAYET ONpPEENATh 0 hopMyie

Ry, =0,7Ry,,0 (3)

rae R, - HalMeHbllIee BpeMEHHOE CONPOTUBIIEHHE O0JITa pa3phIBy, IPUHUMaeMoe 1o Tabi. 61*.

bun
3.8. PacdeTHOE CONPOTHBIICHIE PACTSIKCHUIO BEICOKOIIPOYHOI CTAIBHOI MPOBOJIOKH R j,, IPUMEHSICMOii B BHJIC ITyYKOB

WK TIpsizieit, ClieTyeT OnpeeNsTh 1Mo hopmyIie

Ry =0,63R,,. 4)

Tab6auiad*

Mapxku npoBosoku (1o TOCT 2246-70%) st aBTOMaTHUECKOH HITH
MOJlyaBTOMaTHIECKOH CBApKH Mapxku nopomKoBOMH 3HaYeHHs HOPMATHBHOTO
1oz dmocon (FOCT 9087- B yriekuciom rase (mo TOCT 8050-85) |npoBonoku (o TOCT 26271-( COHNPOTHBICHHA MeTasza wea R,
sin WK B ero cMecH ¢ aprosoM (mo TOCT 84) MIla (xrc/cm?)
10157-79%)

Cg-08, CB-08A - - 410 (4200)
CB-08T'A - - 450 (4600)
Cs-10T'A CB-0812C ITT1-AHS, TITT-AH3 490 (5000)
Cs-10HMA, Cs-10I"2 CB-08I"2C* - 590 (6000)
CB-08XH2I'MIO, CB-10XI"2CMA, - 685 (7000)
CB-08X 1110 CB-08XI"2C/I1O

* TIpu cBapke nposonokoii C-08I'2C 3HaueHne R clexyeT mpuHMMath paBHBIM 590 MITa (6000 Krc/cm?) TONBKO JUIsl YINIOBBIX IIBOB C

wun

KaTeToM k/.S 8 MM B KOHCTPYKLIMAX U3 CTAJIM ¢ IIpejiesioM TeKydecT 440 MITa (4500 xrc/cm?) u Goee.

Tab6auimaSs*

PacyeTHbIe CONPOTHBICHHS OHOOOITOBBIX COSTUHEHHI
HanpsokeHHoe Venosaoe Cpe3y H pacTkeHUIO GOITOB KIACCOB CMSTHIO COCTHHACMBIX DIIEMEHTOB U3
COCTOSIHUE o0o3HaUYCHHE CTaJli ¢ TIPEe/IeNioM TeKyuecTu a0 440
4.6;5.6; 6.6 4.8;5.8 8.8;10.9 MITa (4500 krc/cm?)
Cp€3 be Rbs =0,38 Rbun Rbs =04 Rbun Rbs =04 Rbun -
Pactsokenne R, R,=042R, R,=04R, R,=05R,,, -
Cwmsitue: R,
P

a) OonTel  Kmacca - - - R,,
TOYHOCTH A Ry, =1 0,6 +410 £ Run
6) OonTel  Kiacca - - - R,,
touHoctH B C Ry, =| 0,6 +340 5 R,

IIpumeuanue. Jlomyckaercss IPIMEHATH BEICOKOIIPOUHBIE GONTHI O€3 peryampyemMoro HaTsbkeHus U3 ctany Mapku 40X «celekT», Ipu 3ToM
PACUETHBIE COMPOTUBIEHHUA R, U R,, CIEIyeT ONpEenensTh Kak mis 6ontos kinacca 10.9, a pacyeTHOE CONPOTHBIEHNE Rbp Kak Juisi OOJITOB Kiiacca

Tounoct B u C.
Bricoxonpounsie 6ontel 1o TY 14-4-1345-85 nomyckaercst IpUMEHATH TOIBKO IPU UX paboTe Ha PacTsHKEHHE.

3.9. 3HaueHHE PACUETHOTO COIPOTHUBICHUS (YCHJIMSA) PACTSHKEHHWIO CTAIbHOTO KaHATa CleIyeT MPUHUMATh PABHBIM
3HAUYEHHIO Pa3phIBHOTO YCUIIMS KaHATa B LIENIOM, YCTAHOBJICHHOMY I'OCYAapPCTBEHHBIMHU CTAHAAPTAMH WIIM TEXHHUECKHUMU
YCTIOBHAMH HA CTANIbHbIE KAHATHI, JEEHHOMY Ha KO3((HIMEHT HAeKHOCTH ¥, = 1,6.

4*. YUET YCJIOBUH PABOTHI 1 HASHAUYEHHA KOHCTPYKIIUIA
IIpu pacuere KOHCTPYKIMH U COEAUHEHUN CIEey€eT YUYUTHIBATh:
K03} (UIMEHTBI HAZIEKHOCTH MO HA3HAYEHUIO Y, IPHHUMaeMble coracHo [IpaBunaM ydera cTeneHH OTBETCTBEHHOCTH

31aHUM U COOPYKEHUM ITPYU IPOEKTUPOBAHUY KOHCTPYKLIUH;
K03} (UIUEHT HaJIe)KHOCTH Y, = 1,3 171 51EMEHTOB KOHCTPYKLHH, PACCYUTBIBAEMBIX HA IIPOYHOCT C UCTIOIB30BAHUEM

PaCYETHBIX COIPOTUBIICHUH R, ;
K03} (UIUEHTBI YCI0BUI paboThI y, U KO3Q(QUIUEHTHI YCIOBHI pabOThl COETUHEHHUS ), MPUHUMAEMbIE 110 Tabl. 6% n
35%* pa3zaenaM HaCTOSIUX HOPM II0 IPOEKTUPOBAHUIO 3AaHUH, COOPYKEHHH U KOHCTPYKIMH, a TaKkxKe Mo MpHIL. 4*.

Ta6auia6*

Koo purmenTsr
YCIOBHH paboThI y,

OneMeHTbI KOHCTPYKIUI

1. CrutomrHele Ganku M CKaThle 3JIEMEHTH (pepM MEpeKpHITHH IOJ 3aJlaMH TeaTpoB, KiIIyOOB, KMHOTEATPOB, ITOJ 0,9
TpHOYHaMH, MOJ MOMEIICHUAMH MarasiHOB, KHUTOXPAHIINII ¥ apXHBOB M T.N. TP BECE NEPEKPHITHI, PABHOM HIN
GoJbIIeM BPEMEHHON Harpy3Ku

2. KonoHHBI 0011€CTBEHHBIX 3[JaHHH U ONOP BOJOHAIOPHBIX OallleH 0,95
3. CkaTble OCHOBHBIE DJIEMEHTHI (KpOME OIOPHBIX) PEMICTKH COCTABHOIO TaBPOBOI'O CEUEHUsSI M3 YTOJIKOB CBAaPHBIX 0,8
(hepM MOKPBITHIT ¥ HEPEKPBITUI (HAIIPHMEp, CTPOIMIBHBIX M aHAJIOTHYHBIX UM (epM) npu rHokocTH A > 60

4. CrutouHble Ganky Npy pacueTax Ha oOUIyI0 yCTOHYNBOCTE IpH ¢, < 1,0 0,95
5. 3aTsHKKU, TATH, OTTSDKKH, TTIO/IBECKH, BBITIOJIHEHHBIE U3 TIPOKATHOW CTANIN 0,9

6. DNeMeHTHI CTePKHEBBIX KOHCTPYKIHIA TOKPBITHI U HEePEeKPhITHI:
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a) CcKaThle (3a HCKITIOUSHNEM 3aMKHYTBIX TPYOUaThIX CEUSHHI) IIPH pacdyeTax Ha yCTOHYMBOCTh 0,95
0) pacTSIHYTBIC B CBAPHBIX KOHCTPYKIIUSIX 0,95
B) pacTSHYyTHIC, C)KAaTble, a TAK)XXC CTHIKOBBIC HAKJIAAKM B OONTOBBIX KOHCTPYKLHSAX (KpOME KOHCTPYKLHMH Ha 1,05

BEICOKOTIPOYHBIX GONTAX) M3 CTAalM C MpefesoM TekydecTH 10 440 MIla (4500 krc/cM?), HECYIIMX CTATHUECKYHO
HarpysKky, pH pacyeTax Ha HPOYHOCTb

7. CIutolIHbIE COCTaBHBIE OaKH, KOJIOHHBI, 8 TAKXKE CTHIKOBBIE HAKJIAIKU U3 CTAIU C TIpesesioM TeKkydyectu 1o 440 MIla 1,1
(4500 krc/cm?), HecylMe CTATHUYECKYIO HArpy3Ky H BBITIONHEHHBIE C MOMOIIBKO OONTOBBIX COEIMHEHMI (KpoMe
CoeMHEHHMIT Ha BHICOKOIPOUYHBIX 00JITax), P pacyeTax Ha IPOYHOCTD

8. CeueHus MpOKATHBIX H CBApHBIX 3IEMEHTOB, a TAKOKe HAKIAJO0K U3 CTANHU C MpeaenoM Tekydectu 1o 440 MIla (4500
Krc/cM?) B MeCTaX CTHIKOB, BBIOJHEHHBIX HAa GONTAaX (KpPOMe CTBHIKOB Ha BBICOKOTPOYHBIX OONTAX), HECYIIHX
CTaTHYECKYIO HAarpy3Ky, IpH pacdyeTax Ha HPOUYHOCTb:

a) CIUIOIIHBIX GAJOK U KOJOHH L1
0) cTep)KHEBBIX KOHCTPYKIHI TOKPBITUIT U IEPEKPHITUIH 1,05
9. Cixatble 3JIEMEHTHI PELIETKH HPOCTPAHCTBEHHBIX PEIIETYATHIX KOHCTPYKIHMI W3 OAMHOYHBIX PABHOIOJIOYHBIX MU
HEPaBHOIOIIOYHBIX (MPHKPEIUIAEMBIX OONBINEH MONKON) YTOIKOB:

a) TPUKpETUIieMble HEMOCPEICTBEHHO K IT0SCaM OJHON ITOJKOW CBapHBIMM IIBaMU JIHOO IByMsi Gonrtamu u Goree,
TIOCTaBIEHHBIMH BJIOJIb YTOJIKA:

packocsl 1o puc. 9%, a 0,9
pacnopku 1o puc. 9%, 6, ¢ 0,9
packocsl 1o puc. 9%, 6, 2, 0 0,8
0) TpHKpeIusieMble HEIOCPEICTBEHHO K IIOSiCaM OIHOW IIONKOH, OJHUM OonToM (KpoMe yKa3aHHBIX B 103. 9, @ 0,75
HACTOSIIEH TaONHIIBI), @ TAKKE IIPUKpPETUIAeMbIe uepe3 (hacoHKY HE3aBUCHMO OT BUJIA COSIMHEHNS

B) TIPH CJIOKHOH MEPEKPECTHOH peIIeTke ¢ 0JHOOO0NITOBBIMH COSTMHEHUSIMHE TI0 pHC. 9%, ¢ 0,7
10. Cxatble dJIeMEHTHl U3 OAUHOYHBIX YTOJKOB, NPUKPEIUIIEeMble OJNHON IMOIKOH (1 HEepaBHOIONOYHBIX YTOJIKOB 0,75

TOJBKO MEHbIIeHl MOJIKOif), 3a UCKIIOUEHHEM JJIEMEHTOB KOHCTPYKIMH, yKa3aHHBIX B 103. 9 HacTosmied TaOIMIbI,
packocoB 1o puc. 9%, 6, MPUKPEIUIIEMBIX HEMOCPEACTBEHHO K MOsiCaM CBapHBIMH LIBaMU MO0 IByMsl OonTtamMu u
GoJee, TTOCTAaBICHHBIMH BJIOJIb YTOJIKA, ¥ TNTOCKUX ()epPM U3 OAMHOYHBIX YTOIKOB

11. OnopHbIe TUIMTH U3 CTATH C TIPEAETOM TeKydecTH 0 285 MITa (2900 krc/cm?), Hecyllue CTATHYECKYIO HATPY3KY,
TOJIIMHOM, MM:

a) o 40 1,2
0) cB. 40 10 60 1,15
B) «60 « 80 1,1

Ipumeuanus: 1. Koopduuments! ycnosuii pabotsl y < 1 npu pacueTe 0AHOBPEMEHHO YUUTHIBATE HE CIEAYET.
y Ve y y

2. KoaddunueHnTs! ycroBuii paboThl, MpUBEIEHHBIE COOTBETCTBEHHO BT03. 1 1 6,B; 1 u7; 1 m8;2u 7;2 u 8, a; 3 u 6, B, mpu pacyere ciiexyeT
YUYHUTHIBATH OJTHOBPEMEHHO.

3. Koaddummentsr ycinoBuii paboThl, IpuBeAeHHBIEe B 103. 3; 4; 6, a, B; 7; 8; 9 u 10, a Tarke B m03. 5 1 6, 6 (KpOMe CTHIKOBBIX CBapHBIX
COEIMHEHHI ), TIPH pacyeTe COCANHEHUI PACCMATPUBAEMBIX 3JIEMEHTOB YUHTHIBATH HE CIICIYET.

4. B ciyyasx, He OTOBOPEHHBIX B HACTOSIIMX HOPMAX, B (hopMyIiax cieyeT IpuHumMarh y, = 1.

5. PACUET DJIEMEHTOB CTAJIbHBIX KOHCTPYKIIUA HA OCEBBIE CWJIbI U U3TUB
HOEHTPAJIBHO-PACTAHYTBIE U HEHTPAJIbBHO-CKATBIE 9JIEMEHTBI

5.1. Pacuer Ha HPOYHOCTH DJIEMEHTOB, MOABEPKECHHBIX LEHTPAIBHOMY DPACTSHKCHHUIO WM CXKATHIO CHJIOH N, Kpome
YKa3aHHBIX B I1. 5.2, ClIe{yeT BBIIOIHATH 10 opMyIie

N

<Ry,

. . )

Pacuer Ha IPOYHOCTH CEUCHUI B MECTaX KPEIUICHHUSI PACTSIHYTHIX JIEMEHTOB U3 OJIMHOYHBIX YTOJIKOB, IIPHKPEIUIIEMBIX

OJIHOM IOJIKOH OoTamu, CiefyeT BBIIONHATH 1o (opmyiam (5) u (6) . Ilpu sToM 3Hadenue y, B popmyse (6) AOIKHO

MPUHAMATBCS 110 TPHIL. 4% HACTOSIINX HOPM.
5.2. PacueT Ha IPOYHOCTH PACTAHYTHIX DJIEMEHTOB KOHCTPYKUMI U3 CTalM ¢ OTHOWIEHUEM R, / y, > Ry, JKCILTyaTalus

KOTOPBIX BO3MOKHA U ITOCJIC JOCTHIKCHUA METAJIJIOM MPEACIa TCKYUCCTH, CIICAYCT BBIITOJIHATD 11O cbopMyne
ﬁ < Ru}/c
4, . . (6)

5.3. Pacdyer Ha YCTOHUYMBOCTH CIIJIOIIHOCTEHYATHIX SJIEMEHTOB, IOABEPKEHHBIX I[EHTPAIBHOMY CHKAaTHIO CHIOH N,
CJIelyeT BBIMONHATSE 110 (hopMyIIe

N Ry,
@A . (7

3HaueHHs ¢ clexyeT ONpeeNaTh o hopMynam

mpu0< 7 <25

R\ —
p=1-]0073-553-2 |77
E ; (®)

npu2,5< 1 <4,5
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R, R \_ R\
¢0=147-13,0-2%+-10,371-273— |1 +| 0,0275-5,53—% |4
E E E ; 9)

npu 1 >4,5

332

TRy (10)

YucreHHbIe 3HAUCHUS ¢ IPUBEAEHBI B Tabm. 72.

5.4*. CrtepxHH W3 OJUHOYHBIX YTOJKOB JOJDKHBI PACCUMUTHIBATHCS HA IICHTPAIBLHOE CXKATHE B COOTBETCTBUHU C
TpeOOBaHUAMU, U3I0KEHHBIMU B 11. 5.3. [Ipu onpeaeneHny THOKOCTU ITUX CTEPKHEN paanyc MHEPLUHU CEUEHHs YTOJIKa i U
pacueTHyo JTUHY [ o CTIEZTYEeT IPUHUMATH COTIACHO M. 6.1-6.7.

IIpu pacuere MOSACOB U 3IEMEHTOB PEIICTKH MPOCTPAHCTBEHHBIX KOHCTPYKLUI M3 OJUHOUHBIX YTOJKOB CIIEAYET
BBITIOJTHATH TpeOoBaHus 1. 15.10* HacTOSIUX HOPM.
5.5. CxatTble 3IEMEHTEI CO CILIOUIHBIMU CTEHKaMM OTKpHITOro II-oOpasHoro ceuenus mpu A, < 34, rae 4, u ly -

pacyeTHBIe THOKOCTH DJEMEHTa B IUIOCKOCTSX, NEPICHANKYJSPHBIX OCSIM COOTBETCTBEHHO X-x W y-y (puc. 1),
PEKOMEHYeTCs YKPEIUIATh IMIaHKaAMH WK PELIETKON, PH 9TOM JOJDKHBI OBITh BHITIOJIHEHBI TpeOoBanus 1. 5.6 u 5.8*.

[Ipu OTCYTCTBHM TUIAHOK FUTM PEHICTKH TaKHE AJIEMEHTHl IIOMHMO pacdera mo ¢opmyine (7) ciemyeT MpoBepsTh Ha
YCTOWYMBOCTB TIPH N3THOHO-KPYTIIIEHOH (popMe MoTepH YCTOHYHBOCTH 110 hopMyIie

< Ryyc
) (11)

e g, - K02 QUIIEeHT MPOXOTBHOTO N3rHOa, BEIYHUCISIEMBII COTJIACHO TPEOOBAaHMSM II. 5.3;

cgoyA

¢ - k03¢ GHULUEHT, oIpeneNsaeMblil o popMyie

2

Cc =
2

1+5+\/(1—5)2+16“

H (12)

J,
'’

>

8J
s=3P =" 10156
e pu; S
a= (Zx / h - OTHOCHUTCJIBHOC PACCTOAHUC MECKAY HCHTPOM TAKECTH U HEHTPOM I/I3FI/I6a.
J +J, 1
p="2rig? J == bt
3mech Ah ; 3 ;
Jw - CeKTOpI/IaHLHHﬁ MOMCHT MHECPLUU CCUCHUA,

bi u ti - COOTBETCTBCHHO IIMPHHA 1 TOJIINHA TPAMOYTOJBHBIX 3JIEMEHTOB, COCTABJIAIOIINX CEYCHUEC.

J, J

t
2
JUist ceuenns, NPUBEACHHOTO Ha puc. 1, a, 3uavenns 7,1 | 457 W o TOKHEL onpenensThes 1o opMyIam:

o 6+8) . Ant 3

Jo, _39+28 1(t]2 Lo 4G+p)
h 2

B T2+ P64, (13)
rne f=b/h.

g g 9

1L
1

4 ¥

Puc. 1. [1-o0pa3Hble ceueHHs 31€eMEHTOB

a - OTKPBITOE; 0, 6 - YKPeIJIeHHbIE INTAHKAMU HJIH PeIeTKOH

WWW.STROYTENDERS.RU



CHullI 11-23-81* Crp. 8 u3 91
Tabnuma7
HpI/IBeZ[eHHI:IC rubKocTH /’Lef COCTaBHBIX CTep)KHeﬁ CKBO3HOT'O CEUCHUA
Tin Cxema ceuyeHus C TNTAaHKaMU IIpHu
CCUCHHU J\l / (Jbb) <5 J\l/ (Jbb) > 35 C pemeTKaMu
1 LY
: Aep =22+ 0,822 (1+n) D =R Ao = |2+ o
X + X
= |-= (14) (17) 20)
Yy
2 , £
Z :i ' P ? Aoy =22+ 08B (14 my) + Z3(1 4 my)] A = A+ 22+ 23 A = 12+A[Z—1+:—2]
dl d2
—t ‘f;ﬂl x
1&% (15) (18)
= 1= 21
= en
3 v
// \ ‘\ Ao = 22 +0.8222(1+ 3ny) By =22 41373 hy =X +ey R
x \-—\\—x d
/
%__ - (16) (19) 22
b
y

O6o03HaueHus, MPUHATHIC B Ta0M. 7:

b-
/-
A-
Ay Ay Ay -

A-
A

a1 Ay

PacCTOsIHUE MEX/Ty OCSIMH BETBEIf;
paccTOsIHIE MKy IEHTPaMH TIIaHOK;
HanOOJIbIIast THOKOCTh BCETO CTEPIKHS;
THOKOCTH OT/ENBHBIX BETBEH IPU M3rHOE MX B IUIOCKOCTSIX, NMEPICHANKYISIPHBIX OCSIM COOTBETCTBEHHO /-1, 2-2 u 3-3, Ha
y4acTKax MexX/y MPUBAPECHHBIMY IJIAHKaMHU (B CBETY) WIH MEXIY LIEHTPaMH KpaiHUX OONTOB;
IUIOLIAb CEYEHHS BCETO CTEPIKHS;
IUIONIA M CEYEHHH pAcKOCOB pEIIeTOK (IpH KPecTOBOH pemieTke - JABYX PAacKoCOB), JEXKAIIUX B IIOCKOCTSX,

MEePIEeHIUKYIIPHBIX OCSM COOTBETCTBEHHO /-1 U 2-2;

A

d

o o, -

rnea, b, -
n, 7y, Ry, Ty -

3pecn Jy, uJy; -
Ty 1 -

Jy-

JSI u ‘]s2 -

IUIOLIAAb CEYEHHsI packoca PeHIeTKH (IIpU KPeCTOBOU pelIeTKe - ABYX PAackKoCOB), JexKallel B IIOCKOCTH OJHOM TpaHM (ULt
TPEXTPaHHOTO PABHOCTOPOHHETO CTEPIKHA);
K03 HUILHEHTHI, onpeensieMble 1o hopmyIie

pa3Mepsl, onpeesIeMbie 0 puc. 2;
K03(DHULHEHTSHI, OLpe/esieMble COOTBETCTBEHHO MO (hOpMyIaM:
Jyb
n=Jbl
Jil
sts

— Jbzb
Jool ;

_JIpb
Jl

s

ny

n3

s s

MOMEHTHI HHEPLUH CEUCHUsI BETBEl OTHOCUTEIBHO OCeH COOTBETCTBEHHO /-] U 3-3 (ais ceyeHuii Tunos 1 u 3);
TO K€, IBYX YTOJIKOB OTHOCHTENIBHO Oceil COOTBETCTBEHHO /-/ M 2-2 (U1 ceueHus Tuma 2);

MOMEHT MHEPIMU CEYEHHUs OJJHOM IUIAHKH OTHOCHTEIBEHO COOCTBEHHOM ocu x-x (puc. 3);

MOMEHTHI HHEPI[U CEYECHHsI OIHOM U3 IUIAHOK, JISKAIIUX B INIOCKOCTAX, MIEPIICHANKYIAPHBIX OCAM COOTBETCTBEHHO /-1 U 2-2
(mns ceyeHus Tumna 2).
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5.6. JIns cocTaBHBIX CXKaTbIX CTEp)KHEH, BETBH KOTOPBIX COCJMHEHBI IUIAHKAMH WM peleTKaMu, KO3()(GHUIUESHT ¢
OTHOCHUTEIBHO CBOOOJHOI ocu (HEepHEeHAUKYISPHONW IUIOCKOCTH IIJIAHOK MM PELIeTOK) MODKEH OINpeNeNsaThes o

A A

¢dopmynam (8) - (10) ¢ 3ameHON B HUX 1 ua ‘. 3unavuenue Lo clenyeT ONpeAeNaTh B 3aBUCUMOCTH OT 3HAUYE€HUU lef’

MIPUBEACHHBIX B Ta0J. 7.

B COCTaBHBIX CTEPXKHSX C PENIETKAMH IIOMHMO pacueTa Ha YCTOWYMBOCTH CTEPIKHS B IIEJIOM CIIEAYET IMPOBEPSTH
YCTOWYHMBOCTh OTMENLHBIX BETBEH Ha YIaCTKAX MEXKIY y3JIaMH.

I'nOKOCTE OTHENBHBIX BETBEN }‘1’ )»2 u k3 Ha yJacTKe My TUTAaHKaMH JIOJDKKa ObITh He Ooiee 40.

T

b

Y

Puc. 2. CxeMa packocHO# pemieTku

o |
b3
i

2523 11
ron

18 UL

. *\
T e e ot

TR

Puc. 3. CocTaBHoIi cTep:KeHb Ha MJIAHKAX

IIpy HanMuWMu B OJHOW M3 TUIOCKOCTEH CIUIOUIHOTO JHMCTAa BMECTO IUIaHOK (puc. 1, 6, 6) THOKOCTh BETBU JOJDKHA
BBIYHCIIATHCS TI0 PAHNYCy WHEPITUH ITOJTyCEUSHHSI OTHOCHTEIBHO €0 OCH, TIEPIICHIUKYJIIPHOHN IIOCKOCTH TTAHOK.

B cocTaBHBIX CTEp)KHSIX C pelIeTKaMKM TMOKOCTh OTACIBHBIX BETBEH MEXIy y3JlaMH JOJDKHA ObITh He Oosee 80 m He
JIOJKHA TIPEBHIIIATh NPUBEACHHYIO THOKOCTh xef CTEpXHs B 1eJoM. JomycKaeTcs MpUHUMATh OoJiee BBICOKHE 3HAYCHHS

ruOKOCTH BeTBeH, HO He Oostee 120, mpH yCIIOBUY, UTO pacueT TAKHX CTEP)KHEH BBITIOIHEH 10 1e(opMUPOBaHHON cCXeMe.

5.7. PacueT cocTaBHBIX AJIEMEHTOB M3 yrOJKOB, IIBEJUIEPOB M T.N., COSJUHEHHBIX BIUIOTHYIO HJIM 4Yepe3 MPOKIAIKH,
cienyeT BBIMOJNHATh KaK CIDIONIHOCTEHYATHIX TIPU YCIOBWH, YTO HAWOOJBINUE pACCTOSHHS Ha YYacTKaX MEXIy
MIPUBAPEHHBIMHU IIJIAaHKaMHU (B CBETY) WM MEXY EHTPaMH KpailHUX OOJTOB HE MPEBBIIIAIOT:

JUIST COKATBIX DJIEMEHTOB.... 401

« PACTAHYTBIX «............ 80i

3necy paavyc WHEPUUHU i Yrolika WIM IIBeUIepa CleAyeT MPUHUMATh Ui TaBPOBBIX MJIM JIBYTaBPOBHIX CEUEHHI
OTHOCHTEJIBHO OCH, NTapaUICITbHOM IIIOCKOCTH PACIIONOKEHHS MTPOKIIAIOK, & I KPECTOBBIX CEYCHUH - MUHIUMAJTHHBIH.

IIpu 5TOM B Tpeaenax ATUHBI CKATOTO DJIEMEHTA CIIEyeT CTAaBUTh HE MEHee ABYX MPOKIIAI0K.

5.8*. Pacuer coeTMHHUTEIBHBIX JIEMEHTOB (IJIAHOK, PEHIETOK) CKATHIX COCTABHBIX CTEPIKHEH JTOJDKEH BBITOJHATHCS Ha
YCIOBHYIO MOMIEPEUHYIO CHITY Qﬁ » IPUHAMAEMYO IIOCTOSIHHOM 110 BCEH JUIMHE CTEPXKHS U ONPEEIISEMYIO 10 bopmye

_ . -6
Q4 =7,15 100 (2330-E/R )N/ g, (23)*
rac N - OpOaO0JBbHOC YCHUIIUC B COCTABHOM CTCPIKHE,

@ - K03 OUIMEHT NPOAOIBHOrO U3ruba, MPUHUMAEMbIH Ui COCTABHOTO CTEPXHS B IUIOCKOCTH COEIMHUTENBHBIX
3JIEMEHTOB.

WWW.STROYTENDERS.RU
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Y CIIOBHYTO IONIEPEUHYIO CHITY Qﬁ . CIIEZlyeT PaCIpe/eIsTh:

IpU HAJIUYUU TOJIBKO COEAMHUTENBHBIX IUIAHOK (PEIIeTOK) MOPOBHY MEXAy IUIaHKaMH (pelleTKaMu), JIeXKAIllUMH B
IUIOCKOCTSX, TIEPHIEHANKYIISIPHBIX OCH, OTHOCHUTEIFHO KOTOPOI MPON3BOANTCS IPOBEPKA YCTOHIHBOCTH;

OpU HAJIMYMU CIUIOLIHOTO JIMCTa M COEAMHUTENBHBIX IUIAHOK (PEIIeTOK) - MOMOoJaM MEeXJIy JIMCTOM U IIaHKaMH
(perreTkamMu), TXKAMUMHI B INIOCKOCTAX, NTApaJUICNIBHBIX JTHCTY;

IOpU pacueTe PaBHOCTOPOHHUX TPEXT'PaHHBIX COCTaBHBIX CTEpXKHEH YCIOBHAs IOIepeuHas CUia, MPUXOASIascs Ha
CHCTEMY COEMHHUTEIBHBIX JIEMEHTOB, PACIIOJIOAKEHHBIX B OHOHN INIOCKOCTH, JIOJDKHA TPUHUMATHCS PaBHOU 0,8Qﬁ »

5.9. PacueT coeqMHUTENBHBIX IUIAHOK M UX MpPUKpeIUIeHHs (puc. 3) IOJDKEH BBIIONHATHCA KaK pacdeT JJIEMEHTOB
0e3pacKOCHBIX ()epM Ha:
cuity F, cpe3sIBaloOIyIo IUIAHKY, 110 opMye

F=0J1/b; (24)
MOMEHT M|, u3rubaroluii IIaHKY B €€ IIOCKOCTH, 110 popMyJie
My =0J1/2, 25)

rze O - ycloBHas NONepeyHast CHIIa, IPUXOILIASCS Ha IUIAHKY O{HOW IPaHH.

5.10. Pacuer COeAMHHUTENBHBIX PELIETOK JODKEH BBINONHAThCS Kak pacueT pemretok ¢epM. Ilpu pacuete
IIEPEKPECTHBIX PACKOCOB KPECTOBOM PEIIETKH C PaclopkaMu (pHC. 4) CIEAyeT YYUTHIBATD JOMNOIHUTENbHOE yeunue N,

BO3HHKAIOIIEE B KAXKIOM PAacKoce OT 00XKaTHsI OSCOB U OmpeeseMoe mo hopmyie

A
N,=aN-%
A, (26)
rae N - ycunue B OJHOW BETBU CTEPIKHS,
A - TIIomank ceYeHUs OTHOHN BETBH;
A - IIomaaL CEYEHHs OTHOTO PacKoca,
0. - KOOQPUIHEHT, OTpeAeIeMbIi 110 PopMyIie
a=al?/(a+2b3), (27)

rne a, [ u b - pasmepsl, ykazaHHBIE Ha pHC. 4.
5.11. Pacuer cTepkHel, NpeAHA3HAUCHHBIX AT YMEHBUICHHS pPAcueTHOM JUIMHBI C)KAaTBIX SJIEMEHTOB, JOJDKEH
BBINOJTHATHCS HA YCUJINE, PaBHOE YCIOBHOM IOMEPEYHO CHIE B OCHOBHOM C)KaTOM 3JIEMEHTE, ONpeeNsieMoil o dhopmMyie

(23)*.
U3TMBAEMBIE 3JIEMEHTBI

5.12. PacueT Ha IPOYHOCTH IJIEMEHTOB (KpoMe OalloK ¢ THOKOHM CTEHKOM, ¢ epOpHUPOBAHHON CTEHKOW U IMOAKPaHOBBIX
6aJI0K), U3rubaeMbIX B OJHOM U3 INIaBHBIX INIOCKOCTEH, ClleyeT BBIIONHATS IO (opMyIie

<Ry,
VVn,min ’ . (28)

3HaYeHUs KacaTeIbHbBIX HaHpﬂ)KCHHfI 7 B CEUCHHSIX U3TH0AEMBIX 2JIEMEHTOB JAOJDKHBI YIOBJICTBOPATH YCIIOBHIO

_90S
= 7 < Ry}/c

t

T
29)

[lpy Hanmuuuu ociabieHUss CTEHKH OTBEPCTHSAMHM il 00iTOB 3HaueHus T B ¢dopmyne (29) cieayer ymMHOXarh Ha
KO3 GUIMEHT 0., OTIPeIeIsIeMbIi 1o Gopmyire
a=al/(a-d), (30)

i€ a - IIar OTBEPCTHH;
d - TMamMeTp OTBEPCTHSI.
5.13. Jlna pacdera Ha MPOYHOCTh CTEHKHM Oalkid B MecTaX MPUIOXKEHMsS HArpy3ku K BEpXHEMy IOsCy, a TaKkXke B
OMNOPHBIX CEYEHMAX OalKu, HE YKPEIJIEHHBIX peOpaMH >KECTKOCTH, CJEIyeT ONpeeNaTh MECTHOE HANpsKEHHE G, . MO

bopmye

o > (3 1)
rae F - Pacue€THOC 3HAYCHUEC HArpy3Ku (CI/IJ'IBI);
lef - YCJIOBHas JUIMHA pacHpelieICHUSA HArpy3Ku, OIpeaciasieMas B 3aBUCUMOCTU OT yC.HOBI/Iﬁ OonuvpaHus; M ciryvdas
OIMMpaHusd 1Mo pucC. i

lef= b+ 2zf§ (32)

TJIe ;- TONIMHA BEPXHEro mosica 0aJKu, ecyi HIDKHSS Oaika cBapHas (pHC 5, a), WM PacCTOSIHHUE OT HapyXXHOHM I'paHd
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TIOJIKY JIO Hadajla BHYTPEHHETO 3aKpyTJICHHUS CTEHKH, €CITH HIDKHSA Oaiika pokaTHas (puc 5, 6).

b

Puc. 4. Cxema KpecToBOii pelIeTKH ¢ pacnopKaMu

9 5 TF
b BS < iT
(I J B
THIHHATTY “llll’llllllYlllH‘l‘lg 1 —— 7& '>.-—r-— .
lef | ¢ le NF_
T 3 IS L ¢

AU U e st (A0 R L)

Puc. 5. Cxembl U151 onpeiesieHUs JJMHBI pacnpeaejeHlsl HArpy3KH Ha 0ajKy
a - CBapHYIO; 6 - MPOKATHYIO

5.14%*. lns cTeHOK 0aoK, pacCUNTHIBAEMBIX 1O (GopMyiie (28), TJOKHBI BBITOIHATHCS YCIOBUS

2 2 2
o.—oco, +o.+3t. <1L15R y..
Joi-0.0,+00 430, SUSRYy <Ry (33)
o, =—
rue J,” - HOpMaJbHBIE HATIPSKEHHUS B CPEAUHHOM IIOCKOCTU CTEHKH, MapasllelbHble OCH OalIKH;

0, - TO K€, NEePIICHUKYIAPHbIE OCH 0anku, B TOM YMCIIE 0y,,, OnpeaensiemMoe no popmyJe (31);

‘['xy

Hanpsokenus 6, u 0, IPHHEMaeMbIe B ¢dopmyre (33) co cCBOMMH 3HAKaMH, a TaKKe 7,y CIIE/lyeT OIpEeNeNsATh B OHOI I

- KacaTelbHOe HaIpsDKeHHe, BeraucisieMoe o ¢popmyse (29) ¢ yuerom Gopmysl (30).

TOM k€ TOUKe OaJIKU.
5.15. Pacuer Ha yCTOHYMBOCTH OANOK ABYTaBPOBOTO CEUCHHS, N3TMOAEMBIX B IIFIOCKOCTH CTEHKH U yJOBJICTBOPSIOMINX
TpeboBaHuAM mil. 5.12 u 5.14%*, cinenyeT BBINOIHATD IO popMyIe

oW, ", (34)

e W, - ciesryet OonpeseNsiTh i CKaTOro MOosCa;
¢}, - Koo puument, onpesensiemplii o npui. 7*.
lpu ompeneneHuy 3HAYCHHS @), 33 PACUCTHYIO JIMHY OanKu [, ClEAyeT NPUHHMATh PACCTOSHHE MEKIY TOUKAMH

3aKpeIUICHHI C)KAaToro T0sica OT TOMEpPEeYHBIX CMEMIeHWH (y37laMH TPOJONBHBIX WM TOMEPeYHBIX CBsA3eH, TOUKaMu
KpEIUIeHUs KEeCTKOrO HACTHJIA); PU OTCYTCTBHHU CBsI3eit le/: !/ (rme [ - mpouet Ganku) 3a pacuyeTHYIO JIUHY KOHCOJHU
cliefyeT MPUHUMATS /= [ IPH OTCYTCTBHMH 3aKPEIIEHHs CHKATOrO MOsACA HA KOHLIE KOHCOIM B TOPH30HTAIbHOM MIIOCKOCTH
(3mech / - nnMHA KOHCOJM); PACCTOSIHUE MEXTy TOUKaMH 3aKPeIUIeHUH C)KaTOro Mosica B TOPU3OHTAIBHOM IJIOCKOCTH NPH
3aKpeIyIeHUH M0sACa Ha KOHIIE U [0 JJTHHE KOHCOJH.

5.16*. YcTOHYHBOCTH OAJIOK HE TPeOYyeTCs MPOBEPSTH:

a) IpH Iepefade Harpy3KH depe3 CIUIOMIHOM JKeCTKUN HACTUII, HEIPEPHIBHO ONMUPAIOIIMICS Ha CHKATHIM MosAC Gamku U
HaJIe)KHO C HUM CBSI3aHHBIA (IUTHTHI JKEeNe300€TOHHBIE W3 TSDKENOTo, JIETKOTO W STYEUCTOrO0 OeTOHA, IUIOCKHH W
IpOo(QUINPOBAHHBIM METAITMYECKUI HACTUII, BOJTHUCTYIO CTallb U T.IL.);

0) TpH OTHOIIEHWH pPACYETHOM IIMHBI OajKu lef K IIApHWHE C)XXaToro mosica b, He MpeBHINIAIONIeM 3HAYCHUH,

orpezeNsieMbIX 10 GopMynam Tadi. 8% st 00K CHMMETPUYHOTO JABYTABPOBOIO CEYECHUS M C OOJiee Pa3BUTBHIM CIKaThIM
MOSACOM, JUI KOTOPBIX IIMPHUHA PACTSIHYTOrO Mosica cocTaBiseT He MeHee 0,75 MUpPUHBI CKATOro Hosca.

Tab6auia8*

HauGonbimme suauenns [,/ b, npu KOTOPLIX HE TpeOYETCs pacyeT Ha YCTORUMBOCTb IIPOKATHBIX 1
cBapHbIX Oayok (mpu 1 <h/b<6m15<b/t<35)

1.
- 0,35+0,00323+ 0,76—0,02é bIIE
b t t)h Ry (35)

MecTo npuItoKeHUs Harpy3KH

K Bepxuemy nosicy

K mmxuemy moscy

WWW.STROYTENDERS.RU
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1.
< 0,57+ 0,00323 +]092- 0,029 bIIE
b t t)h Ry (36)

HeszaBucumMo 0T ypoBHS HPUIOXKEHUS

/.
Harpy3ku IIpH pacyeTe ydacTka Oalku o _ [0,41 + (),()()32é + [()’73 — ()’()16é] é:| i
MEKIy CBSI3SIMU HIIM TIPH YUCTOM HU3rHOE b ¢ t)h Ry

(37

O06o03HaueHus, MPUHATHIC B Ta0m. 8*:
b ¥ t - COOTBETCTBEHHO LIMPHHA U TOJIIMHA CKATOTO MOsICa;
h - paccTostHHE (BBICOTA) MEX/Y OCSIMU HOSICHBIX JINCTOB.

Mpumeuanus. 1. s 6anok ¢ HOSCHBIMYE COSANHCHUSIMU Ha BEICOKOIPOUHBIX OOITaX 3HAYCHUS lef/ b, mony4aemsie 1o popmynam tabi. 8%

clleyeT yMHOXKaTh Ha ko3 duunent 1,2.
2. Jlnst 6anok ¢ oTHoweHueM b / t < 15 B popmynax Tabn. 8* cnenyer npunuMats b/t = 15.

3aKpeIyieHHe CKaToro Iosca B TOPH30HTAIbHONW IUIOCKOCTH JIOJDKHO OBITh pAacCUUTaHO Ha (DaKTHUIECKYI HIH
YCIOBHYIO TIONepeuHyto cuiy. [Ipu 3ToM yClIOBHYIO MONEPEUHYI0 CUILy CIeIyeT ONpelesaTh:

* ~ _ .

IpU 3aKpeIIEHNH B OTAEIBHBIX TOUKax Mo dopmyie (23)*, B KoTopoit ¢ ciaeayeT OnpeAenaTs Ipu r’MOKOCTH A = lef/ i

(3mech i - paguyc HHEPLUU CEYEHHsI CKaTOro Mosica B TOPU30HTANIBHOM MIOCKOCTH), a N clIeqyeT BEIUUCIATE 0 popMyIe
N= (Af+ 0254 )R ; (37, a)

P HETIPEPHIBHOM 3aKpEIUIEHUH 110 (hopMyJie
A5 =30p. 11 (37, 6)

TJI€ ¢, - YCIIOBHAS MONEPEUHAs CHIIA HA eMHHUILY JUTHHBI TT0sCa Oanku;
Qﬁ . - YCIOBHas IonepeyHas Cuia, onpezensemas mo gopmyie (23)*, B KOTOpoOH ciefyeT npuHuMatb ¢ = 1, a N -

onpeaensaTh mo Gopmyie (37, a).
5.17. PacueT Ha MPOYHOCTH AIIEMEHTOB, M3THOAEMBIX B JIBYX TJIABHBIX IJIOCKOCTSIX, CIEAYET BBIIOIHATH 1O (hopMyIie

M, y i%x <Ry.
J J e
xn yn . (38)

IZie X ¥ y - KOOPIMHATHI PacCMaTPUBAEMOI TOUKH CEUEHHST OTHOCHTEIIFHO TIIaBHBIX OCEH.

B 0ankax, paccunTthiBaeMbIX 1o Gopmyie (38), 3HaYeHUs HANPSDKEHUE B CTEHKe OalKM JIOJDKHBI OBITH IPOBEPEHBI 110
¢dbopmynam (29) u (33) B ABYX MNIABHBIX IUIOCKOCTSIX U3rHOA.

[Ipu BemmomHeHnu TpeGoBaHmil m. 5.16*, @ mpoBepka yCTOMYMBOCTH OalloK, M3THOAEMBIX B JIBYX IUIOCKOCTSAX, HE
TpebyeTcs.

5.18*. Pacder Ha MPOYHOCTHh Pa3pE3HBIX OAJOK CIUIONIHOTO CEYCHWS M3 CTAllU ¢ MpenenoM TekydecT ao 530 Mlla
(5400 KFC/CMZ), HECYIIMX CTaTHYECKYI0 HArpy3Ky, MpH coOmoneHuu nm. 5.19*-5.21, 7.5 u 7.24 cnenyeT BBINOIHATH C
YUYETOM Pa3BUTHSI IUTACTHYECKUX Aedopmaniuii mo popmynam:

Ipy U3ru0e B OZAHON M3 IMIABHBIX IIOCKOCTEH IIPH KAacaTelbHbIX HANPsDKEHUsX 7 < 0,9R  (KpOMe ONOPHBIX CEYCHHU)

W <Ry,
G n,min 5 (3 9)
pH U3rube B ABYX [NIABHBIX IUIOCKOCTSX IIPH KacaTeIbHbIX HANPsDKeHUsX 7 < 0,5R_ (KpOMe OINOPHBIX CeYCHUH)

M. M,
X + Y < Ry }/C
C, Wm,min cy VVyn,min 5 (40)

snece M, M, n My - a0COJTFOTHBIC 3HAYEHUS U3THOAIOIINX MOMEHTOB;
¢} - ko3hduuuent, onpenengemslii no Gopmynam (42) u (43);
¢, ¥ ¢, - K03 UIUEHTBI, TPUHUMAEMBIE 110 TadI. 66.

y
Pacuer B onopHom ceuenuu 6anok (npu M =0; M =0u M = 0) cnenyet BBIMOTHATH 110 popmyie
T= Q <Ry,
th 7. 41

[lpy Hanuunu 30Hb1 yucTOro usruba B Gpopmynax (39) u (40) BmMecTo KOIGGUUHMEHTOB ¢ |, C; U ¢, CIIe/lyeT NPHHUMATD

COOTBETCTBEHHO:
¢im=05(1+c¢); Com = 0,51+ cx); Cym = 0,5(1+ cy).

Ilpu oaHOBpPEMEHHOM JSHCTBHU B CEUYEHHM MOMEHTa M U monepeyHoi cunbl O KodQ(QUIMEHT ¢ CleyeT ONnpeaeniTh
o popmytam:

npu T < 0,5R c1=c (42)
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npu 0,5R <1< 0,9R c; = 1,058c¢, (43)

rae

(44)

371eCh ¢ - K03 (HUITUCHT, TPUHIMAEMBIi 10 Tab. 66;
t ¥ h - COOTBETCTBEHHO TOJIIMHA U BHICOTA CTCHKH;
o - kodddurrent, paBHbIil oo = 0,7 1T ABYTaBPOBOTO CEUYEHUS, M3rMOAEMOT0 B IUIOCKOCTH CTeHKH; o = 0 - mis
JIPYTUX TUIIOB CEYECHUN;
¢; - K03hPULHEHT, TPUHUMAEMBIH He MEHEE €IMHUIIBI M He Ooee KodpduiuenTa c.

C mensro onTUMM3anuM OaloK NpH UX pacueTe ¢ ydeToM TpeboBanuit mm. 5.20, 7.5, 7.24 u 13.1 3HaueHus
K09 HHUIHMEHTOB ¢, ¢, U ¢, B ¢dopmynax (39) u (40) nomyckaercsi IPUHUMATh MEHBIIIE 3HAYCHUH, MPUBEICHHBIX B Ta0JI. 66,

HO He MeHnee 1,0.

[pu HammurK ocabIeHns] CTEHKH OTBEPCTHAMH 11 OOJTOB 3HAUEHUS KacaTeIbHBIX HANPSHKEHHUH 7 CIISTyeT YMHOXKATh
Ha ko3 duruent, onpenenseMsiii mo hopmyie (30).

5.19*. Pacuer Ha NPOYHOCTH 0aJOK NEPEMEHHOIO CEUCHHUSI C YUeTOM Pa3BUTHUS ILIACTHYECKHX nedopmarmii cienyer
BBINTOJTHATE TOJBKO U ONHOTO CEUeHHs ¢ HambOoliee HEONArompHATHBIM coueTaHHeM ycwiauid M u (O; B OCTaJBHBIX
CEYEHUSX YUNUTHIBATh PAa3BUTHE IIACTUYECKHX Ae(HOopMaIiii He TOMyCKaeTCsl.

Pacuer Ha TIPOYHOCTh H3TMGAEMBIX SJIEMEHTOB M3 CTalM C TpeaeNioM TekydectH a0 530 MIla (5400 krc/cwm?),
BOCIIPHHUMAIOIMINX JAWHAMAYECKHe, BUOPAIMOHHBIC FUIM TOJBIDKHBIE HArpy3KH, JOITYCKAeTCS BBIOJTHATH C YYETOM
pa3BUTHUS IUIACTUYECKUX JeQopMaluii, HE MPEmSTCTBYIOIUX TpeOyeMbIM YCIOBHUSAM JKCIUTyaTalldd KOHCTPYKIHUHA U
000pyI0BaHHUS.

5.20. [Ins oOGecrneueHuss oOmIeld YCTOWYMBOCTH OAalOK, PAaCCUYUTHIBAEMBIX C YYETOM pPa3BUTHS IUIACTHYCCKUX
nedopmaruii, HeoOX0AUMO, YTOOBI OO OBUIM BBHIMOTHEHBI TpeOoBanus m. 5.16%, a, nub0 HauboJblIME 3HAYCHHS
OTHOIIICHUH PacYeTHOM JTUHBI OANKH K IMUPHHE CKATOTO IMosica lef/ b, onpenensembie Mo Gopmyiiam Tadi. 8*, ObLIH
yMEHBIIEHb YMHOXeHneM Ha koddounment 6 =[1-0,7 (c; - 1)/ (c- 1)],3mech 1 <cy <c.

VY4eT mIacTHYHOCTH IPH pacdeTe OaloK CO CXKATHIM IOSCOM MEHEe Pa3BHTBIM, YeM PACTSIHYTHIH, JOIYCKAETCS JIHIIH
IIPY BBIIOJHEHUH YCIIOBHH 1I. 5.16%, a.

5.21. B Oankax, pacCUMTHIBAEMbIX C Y9E€TOM pPAa3BHUTHS IDIACTHUCCKHUX Ae(OpPMAIMid, CTCHKH CIIEAyeT YKPEIUIATh
MOTIePEYHBIMU peOpaMu JKECTKOCTH COMIacHO TpeOoBaHusAM . 7.10, 7.12 w 7.13 , B TOM YHCIIe B MeCTaX MPHIOKSHHS
COCPENOTOYECHHON HATPY3KU.

5.22. Pacyer Ha IPOYHOCTH HEPA3PE3HBIX M 3aIEMIICHHBIX OAJIOK IIOCTOSHHOTO JIBYTaBPOBOTO CEUCHUS, H3TUOAEMBIX B
IJIOCKOCTH HAuOOJBbIIEH >KECTKOCTH, CO CMEXHBIMH IMPOJIeTaMH, OTIMYaomumuca He Oonee yem Ha 20 % , Hecymux
CTaTHYECKYI0 HArpy3Ky, NpH YCIOBHH COOMIOMeHUs TpeOoBaHui mm. 5.20, 5.21, 7.5 m 7.24 cnemyeT BBINOJHATH IO
dopmyne (39) ¢ yueToMm nepepacnpeaeeHusI ONIOPHBIX U MPOJETHBIX MOMEHTOB.

PacyetHbie 3HaYeHHs U3rHOAIOIIET0 MOMEHTa M ciellyeT onpenensTh o Gopmyie

M=oM

ma (45)
rae M,, .. - HanboNbIIMi U3rubaroInii MOMEHT B TIPOJIETE MIIM HA OTOPE, ONpeeNseMblil U3 pacueTa HepaspesHol Oajku

B MIPEANOJIOKEHUN YIIPYTOi pabOThl MaTepHana;
o - K03 PULKEHT nepepacnpeeseHnss MOMEHTOB, OIpeeNIIeMblii TI0 hopMyTie

M,
a =051+ —"—
Mmax ; (46)
371€Ch Me/»— YCIIOBHBI U3THOAIOIUI MOMEHT, PaBHBIH:

a) B Hepa3pe3HBIX OaKax co CBOOOIHO OMEePTHIMU KOHIIAMH OOJBIIEMY U3 3HAUSHHN

M
M, = max{—1
1+all}, 47)
Mef= 0,5M,, (48)
TJIe CHMBOJ /Max 03HAYaeT, 9To CIeAyeT HAlTH MaKCHMyM BCETO CIIECAYIOIIETo 32 HUM BBIPaKCHUS;
M - n3rubaromuii MOMEHT B KpaiiHEM MPOJIETE, BBIYMCIIEHHBIH Kak B CBOOOIHO ONEPTOI OXHOMPONETHOH Oanke;

M, - MakcUMalbHbBIA M3rMOAKOIMIA MOMEHT B HPOMEXKYTOYHOM MPOJIETE, BBIYMCIECHHBIM Kak B CBOOOJHO ONEPTOM

OJJHOIIPOJIETHOH Oalnke;
0. - PACCTOSHUE OT CEYEHHs, B KOTOPOM JEACTBYET MOMEHT M, 10 KpaitHel omopel;

[ - MHA KpalHeTo MpoJIeTa;
0) B OIHOMPOJETHBIX M HEPa3pE3HBIX Oankax C 3aleMIEHHBIMU KOHIAMH Mef = 0,5M3, rne M5 - HauOonbIIMK U3

MOMEHTOB, BBIYMCIICHHBIX KaK B OaJIKkax ¢ MIApHUpPaMH Ha ONOpPax;
B) B 0aJKke C OJHUM 3alIeMIEHHBIM U JPYTUM CBOOOJHO OMNEPTHIM KOHIIOM 3HaueHue M of CIEYET ONPEIENATE 11O
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dopmyie (47).
Pacuernoe 3HaueHne nonepeuHoii cuisl O B Gpopmyiie (44) cienyer npuHuMars B mecte aeiicrsust M, . Bcnmu M, - -

MOMEHT B IIPOJIETE, CIIELyeT IPOBEPUTH OTIIOPHOE CEIECHHE OaKH.
5.23. Pacuer Ha NPOYHOCTh HEPaA3PE3HBIX U 3aIlEMIICHHBIX 0alloOK, YAOBIETBOPSAIOMNX TpeOOBaHUAM II. 5.22, B cliy4ae
u3ruba B ABYX IVIABHBIX IUIOCKOCTAX 1pu 7 < 0,5R cienyer nponssoauts 1o opmyie (40) ¢ yueTom nepepacnpeneneHus

OTIOPHBIX U MPOJETHBIX MOMEHTOB B JIBYX TVIABHBIX MJIOCKOCTSIX COTJIACHO TPEOOBAHMSIM II. 5.22.
3JIEMEHTBHI, IIOJIBEPKEHHBIE JEHCTBUIO OCEBOM CHJIBI C U3TUEOM

5.24%*. Pacyer Ha MPOYHOCTh BHEIIEHTPEHHO-CXKATBIX U CKATO-M3TH0aEMBIX JIEMEHTOB 110 (opMmyite (49) BHIIOIHATD He
TpeOyeTcs NpH 3HAYCHWW IMPHUBEACHHOTO IKCIICHTPHCUTETA 71 of S 20, OTCYTCTBHM OCTAOJICHUS CEUCHUS M ONUHAKOBBIX
3HAYEHHAX M3TUOAIOIINX MOMEHTOB, TPUHUMAEMBIX B pacdeTax Ha MPOYHOCTh U YCTOHYHUBOCTD.

5.25*. Pacder Ha NMPOYHOCTH BHELEHTPEHHO-CXKATHIX, CKATO-M3THOAEMBIX, BHEIIEHTPEHHO-PACTAHYTHIX U PACTSIHYTO-
M3ru0aeMbIX JJIEMEHTOB W3 CTalu ¢ TpeaenoM Tekydectn ao 530 MIla (5400 KFC/CMz), HE TIOJIBEpPrarolInXcs
HETIOCPEICTBEHHOMY BO3/CHCTBHIO IMHAMHYECKUX HArpy3o0K, npu ¢ < 0,5R u N/ (AnRy) > 0,1 ciexyer BBIMOJIHATD 11O
bopmye

n

N M. M

X b

+ + <1
AnRyyc Cvan,minRy}/c CyWyn,minRyy(' , (49)

rae N, Mx u My - a0COIIOTHBIC 3HAYEHHS COOTBETCTBCHHO HpOZ[OJ'ILHOfI CHUJIBI U PI3FPI68.}0H_[I/IX MOMCHTOB IIpH HanOoJee

He6HaFOHpI/IHTHOM X COUYCTAHUU,

n,C HMC), - K02 QUIIEHTHI, TPUHIMaeMbIe 0 TPHIL. 5.

Ecmu N/ (4,R y) <0,1, popmymy (49) cnegyer NpUMEHSATH IPU BBITIOJIHEHUU TpeOoBaHui . 7.5 u 7.24.

B mpounx ciydasx pacder cieayeT BEIITOTHATE 0 GpopMyIie

N M, M,
S ryr—Lx<R,
TR e

xn

, (50)

n

IJie X ¥ ¥ - KOOPJUHATHI pacCMaTpUBaeMOil TOUKH C€UeHHs OTHOCHTENBHO ero TTIaBHBIX OCeH.

5.26. Pacuer Ha yCTOHYMBOCTP BHELIEHTPEHHO-CXKATHIX M CXKATO-H3TMOAEMBIX AJIEMEHTOB CJIEIyeT BHIITOJNHATH KaK B
IUIOCKOCTH JEeUCTBHS MOMEHTa (Ijaockas ¢opMa MOTepH yCTOWYMBOCTH), TaK U M3 IUIOCKOCTH AEHCTBUS MOMEHTa
(M3ruOHO-KpyTHIILHAS (POpPMA OTEPH YCTOMIUBOCTH).

5.27*. Pacder Ha yCTOMUYMBOCTb BHELIEHTPEHHO-CXKATBIX M C)KAaTO-U3THOAEMbIX 3JIEMEHTOB MOCTOSHHOIO CeueHHs (C
yderoM TpeboBaHui mm. 5.28* u 5.33 HACTOSIIUX HOPM) B TUIOCKOCTH JEHCTBHS MOMEHTA, COBIAAAIONICH C IMIOCKOCTHIO
CHMMETPHH, CIIETyeT BBITOIHATE IO popMyIe

@A . (51

B dopmyne (51) koaddumueHT ¢, cienyer onpenensrh:

a) IS CIUIONTHOCTCHYATHIX CTepKHEW 1Mo TaOs. 74 B 3aBUCHMOCTH OT YCJIOBHOW THOKOCTH L W TPUBEIACHHOTO

OTHOCHUTCIIBHOI'O SKCIICHTPUCUTETA mefonpe;[eﬂaeMoro o Q)OpMyJ'IC
mef: nm, (5 2)

raen -  koddunmeHT BrusHUS GOPMBI CEUCHUS, ONIPEaeIIIeMbIi 10 Tab. 73;

eAd
m=—

VV(, - OTHOCHTEIIbHBIN OKCHCHTPHUCUTCT (B,Z[GCL € - DKCHCHTPUCHUTCT, WC - MOMCHT COIIPOTUBJICHUA CCUYCHUA JIA

HauboJee CKaToro BOJIOKHA);
0) ZUT CKBO3HBIX CTEPIKHEH C pelreTKaMy WM TIaHKaMH, PACIIOIOKEHHBIMH B TNIOCKOCTSIX, apaUIeNbHBIX INIOCKOCTH

n3ruba, mo tabia. 75 B 3aBUCHUMOCTH OT YCJOBHOW MPUBENEHHOH T'HOKOCTH Ay (lef Mo Tabn. 7) U OTHOCHUTEIILHOTO

SKCIIEHTPUCHTETA M, OTIPEAEISIEMOTO0 TI0 popMyIIe

Aa
m=e—

J, (53)

IJle a - pPacCTOSHUE OT IVIaBHOI OCH cedeHUs, MepIeHIUKYIIPHON IIIOCKOCTH U3ruba, 10 OcH Haubosee cxkaToi BETBH, HO
HE MEHEE PACCTOSIHUS 10 OCU CTEHKH BETBH.
[Tpu BeMMCIIeHNY dKCLeHTpUcUTeTa ¢ = M / N 3Hauenust M u N ciepyeT NpUHUMATh COTIacHO TpeOoBaHMsIM 1. 5.29.
Pacuer Ha ycTOMYMBOCTh BHELEHTPEHHO-CXKATBIX U CXKATO-U3THOAEMBIX TPEXTPAHHBIX CKBO3HBIX CTEpKHEH c
peleTKaMi WM IUIAHKAMHM U TIOCTOSHHBIM 10 JUIMHE PABHOCTOPOHHHMM CEYEHHEM CIIEAYET BBIITOIHATH COIIAaCHO
TpeboBaHuAM pa3m. 15%.
Pacuer Ha ycToHYMBOCTH HE TpeOyeTcs AN CIIOIIHOCTEHYATHIX CTEp)KHEH mpu m of > 20 ¥ I CKBO3HBIX CTEpXKHEH
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mpu m > 20, B 3THX CIy4asX pacdeT CJIeTyeT BBIONHATE KaK ISl U3TH0aeMBIX 3JIEMEHTOB.
5.28*. BHeleHTpeHHO-CXKATble JIEMEHTHI, BBIOTHEHHBIE U3 CTAlU C IpeaenoM TekydecT cBeime 530 MIla (5400

KFC/CMZ) U UMEIOIIUE PE3KO HeCUMMETpUYHbIe ceueHus (Tumbl cedenuit 10 u 11 mo Tabn. 73), kpome pacuera mo hopmyiie
(51), nomxKHBI OBITH IPOBEPEHBI HA MIPOYHOCTH MO HOpMYJIie

4, W, 7y, (54)

N _ M|_Ry.

rie 3HaueHne W, cieslyer BBIMUCIATH ISl PACTSHYTOTO BOJIOKHA, @ KO3 QuuKMeHT & onpeaensts no Gopmyie

5=1-Ni2/(nEA). (55)

5.29. PacuerHble 3HAUYeHUS! MPOJOJIBHON cHibl N M M3rubaronero MoMeHTa M B dleMeHTe clelyeT NPUHUMAThH IS
OJIHOTO ¥ TOTO € COYECTaHUs HArPy30K M3 pacyeTa CHCTEMBI 0 HeJe(OPMHUPOBAHHON CXEME B MPEIIOIOKCHHH YIPYTUX
nedopMaluii cTanu.

IIpu aTOM 3HaueHust M cienyeT NpUHUMATH PABHBIMU:

JUTSL KOJIOHH MTOCTOSTHHOTO CEYEHHS PAMHBIX CHCTEM - HauOOIbIIIEMYy MOMEHTY B IpeJieNax UIMHBI KOJIOHH;

JUTS CTYTIEHYATBIX KOJIOHH - HAUOOJIBIIIEeMYy MOMEHTY Ha JJTHHE YYaCTKa MOCTOSHHOTO CCUCHHUS;

JUTST KOJIOHH C OJTHHM 3aIllleMJICHHBIM, a JIPYTMM CBOOOJHBIM KOHIIOM - MOMEHTY B 3aJIeJIKe, HO HE MCHEEe MOMEHTa B
CEYEHUH, OTCTOSIIEM Ha TPETh AJTMHBI KOJIOHHBI OT 3aJIeNIKH;

JUTSL COKATBIX BEPXHHUX MOSICOB ()epM M CTPYKTYPHBIX ILIUT, BOCIPHHUMAIOIINX BHEY3JIOBYIO HArpy3Ky, - HAHOOJIbIIEMY
MOMEHTY B TpeeniaX CpelHell TpeTH IIMHbI aHeIH 1osca, ONpeaesiIeMOMY U3 pacyeTa mosica Kak ynpyroi Hepa3pe3Hoit
Oanku;

JUISL CXKATbIX CTEpXKHEW C MIAPHUPHO-OMEPTHIMH KOHIAMH U CEYEHHUSIMH, HMMEIOUIMMH OJHY OCh CHMMETpPHH,
COBIAIAIOIIYIO C TUIOCKOCTHIO U3ruba, - MOMEHTY, oIpeesieMoMy 1o ¢popmynam tadm. 9.

J1st ckaThIX CTepXKHEH ¢ MapHUPHO-ONEPTHIMU KOHIIAMH W CEYCHUSMH, UMEIOIUMU JIBE€ OCH CUMMETPHH, pACUETHBIE
3HAYEHHUS OKCUCHTPUCHTETOB /71, CIIElyeT ONPEENSTh 0 Tabm. 76.

TaGnuma 9
OTHOCHUTETBHBIN SKCIIEHTPUCHUTET PacyeTHble 3HAUCHUS MHpPI yCHOBHOﬁ THOKOCTH CTCPXKHA
COOTBETCTBYIOILMI MmmC 21 <4 21 >4
A _
m=3 M:MZZMmax_Z(Mmax_Ml) M_Ml
m=3 m-—3
3<m<20 1‘4:1‘42Jr 17 (MmaxiMZ) M:M1+ (MmaxiMl)

O06o03HaueHNs1, IPUHATHIC B Ta0I. 9:

MmmC - HauOOoJIBIINIT U3TMOAIOIINI MOMEHT B Npeeax IIHHbI CTEPXKHS;

M - HAHOOJBIIHNIA H3TUOAIONIMN MOMEHT B IIPE/IeNiax CPEAHEH TPETH [UTHHBI CTEPIKHS, HO HE MEHEe 0,5M,, .5

m - OTHOCHTEIBHBIA SKCIEHTPHCHTET, ONPENENAEMBIH 110 hopMyITe

m=M, Al (NW).

max’

IIpumeuanue. BoBeex ciaydasx ciexyer npuHuMarb M > 0,5M

max*

5.30. Pacuer Ha yCTOWYMBOCTH BHELEHTPEHHO-CHKATBHIX JJIEMEHTOB TMOCTOSHHOTO CEYEHHs M3 IJIOCKOCTU JEHCTBHS
MOMEHTa NPU M3rHOE MX B IUIOCKOCTH HanOObLIeH xecTkoctH (J, > Jy), COBHNAJAIONIEH C IIOCKOCTBIO CHUMMETPHH,

CleAyeT BBIMOIHATH 10 hopMyIie

<Ry
<Ry,
co,4 , (56)
rie ¢ - K03 PHUIUEHT, BEIYUCIIIEMBIN COTJIACHO TPpeOOBaHUAM 1. 5.31;
- KO3 PUIHMEHT, BEIYUCISIEMbIH COTIAaCHO TPEOOBAHUSAM 1. 5.3 HACTOSALINX HOPM.
5.31. Koapumment ¢ B popmye (56) cienyer onpeneisTh:
<
TIPH 3HAYCHUSIX OTHOCUTENIbHOTO SKCLEHTpHUCcHTeTa m < 5 1o (opmyie
l+am, (57)
rne a u ff - K03 GULIUEHThI, TPUHIUMaeMble 1o Tadi. 10;
TIPU 3HAYEHUSAX OTHOCHTENBHOTO dKCUeHTpreuTeTa m > 10 no gpopmyine
1
c=———
l+mo, /o, (58)

Tae ¢p, - KO3 HUIMEHT, ONpefenseMbli cornacHo TpeboBaHMAM 1. 5.15 u mpum. 7* kak jans 6anku ¢ JByMs u Gomee
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3aKPCIJICHUAMM CXKATOIO 1osca,; I 3aMKHYTBIX CCUCHHI Op = 1,0;

Tab6nauima 10
3uaueHust K03 GHUIHEHTOB
Tuns! ceueHuit [£2R110)78 f npu
m <1 l<m <5 A, <A, A >4
) v~ "
OTKpBITBIE 0,7 0,65 + 0,05 m, 1 W
v 2
v
. ~i
X y " —ky \.l N - 0
— X _ _2 _ _ _2
l 1-0,3 7, 1-(0,35 O,OSmX)J1 -l 1= 2 2&_1
) ' y qoy 1
npu J,/J; <0,5 =1
14 ¥
« &
. * "—_L' X
i
g [4
3aMKHYTHIE. 0,6 0,55+ 0,05 m 1
) £} ) / .
¢ pemerkamu (c * VO 9,
CIUIOIIHBIE
TUTAHKAMH )
Y
12
I &=F= ® Y
- I = v
¥

O003HaueHus1, NPUHATHIE B Ta0d. 10:
J| u.J, - MOMEHTbI HHEPIIMH COOTBETCTBEHHO OONBIIEH M MEHbIIEH M0JIOK OTHOCUTENLHO OCH CHMMETPUH CEYEHHS J-);

¢, - 3HAUCHHE ¢ TP Ay =24 =314 |E/R,

IMMpumedanue. 3HadeHns KO3QPUINEHTOB o U f U CKBO3HBIX CTEp)KHEH € pemeTkamu (MM IUTaHKaMHM) CilefyeT NPHMHUMATh KakK IIs
3aMKHYTBIX CEUEHHH NpH HAIMYMU HE MEHee IBYX MPOMEXYTOYHBIX AuadparM IO JUIMHE CTEPXKHS. B MpOTHBHOM citydae ciexyeT NPHHHMATh
KO3 )HUIMEHTHI, yCTAHOBICHHBIE JUIS CTEPXKHEN OTKPBITOTO JIBYTaBPOBOTO CEUECHHS.

NpH 3HAYEHUAX OTHOCUTENLHOTO SKCLeHTpucuTeTa 5 < m, < 10 mo popmyne
c=¢;(2-02m)+c((02m -1), (59)

I7ie ¢ ompezensercs no popmyie (57) npu m =5, a ¢y - no dopmysne (58) npu m, = 10.
Ipu onpezeneHnn OTHOCUTEIBHOTO SKCLECHTPUCUTETA 1, 33 PACICTHBIA MOMEHT M ClelyeT IPUHAMAT:

JUISL CTEpXKHEW ¢ MIapHUPHO-OTNEPTHIMU KOHIIAMH, 3aKPCIUICHHBIMH OT CMEIICHUS TEPICHIUKYISAPHO IUIOCKOCTH
JIEHCTBHST MOMEHTA, - MAKCHMAaJIbHBIIT MOMEHT B TIpejiesiax CpeIHel TpeTH UIMHBI (HO HE MEHEe TOJIOBUHBI HANOOJIBIIETO
IO JUIMHE CTEPKHS MOMEHTA);

JUTSL CTEpYKHEH C OJTHUM 3allleMJICHHBIM, a JPYTUM CBOOOJHBIM KOHIIOM - MOMEHT B 3aJieiKe (HO HE MEHee MOMCHTa B
CEYEHUH, OTCTOSIIEM Ha TPETh AJHHBI CTEPXKHS OT 3a/ICIKH).

2, =2, =314JE/R

IIpu rubxoctu v K03((UIMEHTe He JOJKEH MPEBbIIATh:

JUISL CTEPKHEN 3aMKHYTOTO CEUEHHUS - €ANHHIIBL;
JUISL CTEepXKHEH IByTaBPOBOTO CEUEHHS C IBYMS OCSIMU CUMMETPHH - 3HAUCHUH, OTpeieNIseMbIX TI0 popMmyIe

2
Com =2/ |1+6+ (1—5)2+E(%};}
# (60)

rae

5=4p s p =, +J,) | (AR);

J
=2+0,156-2 22
# AR T =04335b 83

31€CHh bi u ti - COOTBCTCTBCHHO IIMPUHA U TOJIIIWHA JIUCTOB, 06pa3y}011_u/1x CCUCHUC,

h - paccTosiHUE MEXKy OCSIMH MOSICOB, JIJIsl TBYTABPOBBIX U TABPOBBIX CEUYCHHU C OJJHOW OCHI0 CUMMETPUH KOA(PPUITUSHTHI
¢ He TOJDKHBI MTPEBBIIATh 3HAYCHUH, onpeaesieMbIx o hopmyie (173) mpwui. 6.
5.32. BHEIIeHTPEHHO-CXKAThIE AJIEMEHTHI, U3rH0aeMble B IJIOCKOCTH HAUMEHBIIEH KECTKOCTH (Jy <J, u e, #0), mpu 4 >

/ly CIIeZyeT pacCYUTHIBATh 10 (hopmyite (51), a Takke MPOBEPATh HA YCTOHYMBOCTD M3 TUIOCKOCTH JEHCTBHS MOMEHTa Kak
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LIEHTPaJIBHO-CKATHIE CTEPIKHU 10 (hopMyIre

@A , (61)

rae ¢, - K03QQUIHEHT, TPUHUMAEMbIH COTNIACHO TPEOOBAHUAM I1. 5.3 HACTOAIIMX HOPM.
Mpu i, <A ,, IPOBEPKH YCTOHIHBOCTH H3 TUIOCKOCTH JICHCTBHS MOMEHTA He Tpedyercs.

5.33. B CKBO3HBIX BHEIICHTPEHHO-CXKATBHIX CTEP)KHSAX C PEIICTKAaMH, PACIIOIIOKEHHBIMH B INIOCKOCTSX, HapauIeNbHBIX
IUTOCKOCTH HM3TH0a, KpoMe pacueTa Ha YCTOMYMBOCTH CTEPXKHS B IermoM 1o ¢dopmyine (51) MomKHBI OBITH IPOBEPEHBI
OTJIeNbHBIE BETBU KaK IIEHTPaIbHO-C)KAaThIe CTEPXKHU 0 dopmyde (7).

[IpomombHYIO CHITy B KaXXIIOW BETBH CIIEAYET OIPENCIATh C YUETOM JOIOIHUTEIFHOTO YCHIHSA OT MOMEHTa. 3HaUeHHUE
9TOTO yCHIIHS MPU M3rH0e B MIIOCKOCTH, MEPHEHANKYIISIPHON OCH Y-y (Tabi. 7), JOJDKHO OBITH OIpesesieHo o (hopMysam:
N,y=M/b - nna ceyennii Tunos 1 u 3; N, d= M/2b - nyist cedeHus TINA 2; T CeUSHUS THIA 3 TIpH U3rH0e B TUNTIOCKOCTH,

TepIeHANKYIAPHON OCH X-X, ycunue oT MoMenTa N, ;= 1,16M / b (31eck b - paccTOsIHHE MEXLY OCSMH BETBEH).

OtenbHBIE BETBH BHEIIGHTPEHHO-C)KATBIX CKBO3HBIX CTEP)KHEH C IUIAHKAaMH CIIEAYET HPOBEPATh Ha YCTOWINBOCTD KaK
BHEIIEHTPEHHO-CKAaThIe JJIEMEHTHl C y4eTOM YCHIMM OT MOMEHTa M MECTHOro Hu3ruba BeTBell OT (hakTuuyeckoil miu
YCIIOBHOM TIOTIEpedHOI! CHIIbI (KaK B Tosicax 0e3packocHOH (hepMbl), a Taroke 1. 5.36 HACTOSIINX HOPM.

5.34. Pacuer Ha ycTOHYMBOCTH CIUIOIIHOCTEHUYATHIX CTEPXKHEH, MOIBEPIKEHHBIX CXKATHIO U M3THOy B JBYX IJIaBHBIX
IUIOCKOCTSAX, TP COBHNAJCHUM IUIOCKOCTH HauOoiblieil xectkoctu (/. > Jy) C TJIOCKOCTBIO CHUMMETPUH CIEOyeT

BBIMOJHSTH 110 (hopmyIie

N
—=<Ry.

P4 , (62)

rae

0., = 0, (0.64c +0,44/c)

31IECh (), CTIEMYET ONPENENATH COrNACHO TpeboBaHMAM 11. 5.27* ¢ 3aMmeHOH B opMyliax 7 U A COOTBETCTBEHHO Ha m, 1

5

ly, a ¢ - coraacHo TpedoBaHmsIM 1. 5.31.

IIpu BBIYKCIICHUH IPUBEICHHOTO OTHOCUTEIBHOTO YKCIIEHTPUCUTETA /11 ofy = 1My, AL CTEpIKHEH JIBYyTaBPOBOI'O CCUCHUS
C HEOTUHAKOBBIMH TOJIKAMHU KO3 PHIIUCHT # CICIYET ONPEIeIATh KaK I CeUeHHs THIa 8 1o Tadi. 73.

Ecnu m ofy < m,, TO KpoMe pacuera no dopmyie (62) crexyer NPOU3BECTH JONOIHATENBHYIO IPOBEPKY 1O hopmytam
(51) u (56), mpuHIMAas e,= 0.

3HaYeHNST OTHOCHUTEIBHBIX OKCHCHTPHUCUTCTOB CJICAYCT ONPCACIIATH 110 (bopMynaM:

A " (4 (63)

cx

rae W, u W, - MOMEHTBI CONPOTUBIICHUS CEUCHHIT JUIs HAaHOOJIee CKATOTO BOJIOKHA OTHOCHTENIBHO OCEH COOTBETCTBEHHO
X-X ¥ y-).
Ecmu 4, > ly, TO KpoMe pacueTa 1o gopmyie (62) ciegyeT NpoU3BECTU JOMNOIHUTEIbHYIO IPOBEpKy 1o dopmyie (51),
TpHHAMAs €, = 0.
B ciyyae neconanenus miockocTi HanbonbIeH xectkoctu (J, > Jy) C IUIOCKOCTBIO CHMMETPUH PACUETHOE 3HAUEHUE
m, CIEAy€eT yBEMUIUTh Ha 25 %.

____::‘:[__a:p

i
L

—— —— — —— — ———

X
Puc. 6. CkBo3HOe ceueHHne CTEPIKHA U3 ABYX CILVIOIIHOCTEHYATBIX BeTBel

5.35. Pacuer Ha yCTOHYMBOCTH CKBO3HBIX CTEp)KHEH W3 JBYX CIUIOLIHOCTEHYATHIX BETBEH, CHMMETPHYHBIX
OTHOCHTENBHO OCH Y-y (pHC. 6), C pelleTKaMH B JIBYX IapauIeIbHBIX IUIOCKOCTSX, HOJBEPKEHHBIX CKATHIO W M3rHOy B
00enX TIIaBHBIX IUIOCKOCTSIX, CJIETYeT BBITIOIHSTS:

IUISL CTEP)KHS B IIEIOM - B IUIOCKOCTH, MAapajUIeNbHON IDIOCKOCTSAM PEIIETOK, COIJIACHO TpeOoBaHMAM M. 5.27%,
TPUHAMAs €, = 0;

JUIL OTICTHHBIX BETBEW - KaK BHEIICHTPEHHO-CXKATBHIX JIEMEHTOB 1o ¢dopmynam (51) u (56), mpu 3TOM HPOIOTBHYIO
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CHIIy B K&X/I0H BETBH CIIE[lyeT ONPEEIATh C YIeTOM yCHIIHs OT MoMeHTa M, (eM. 1. 5.33), a MomeHT M |, pacipesiensTs
MEXIYy BETBAMHU NPONOPLUOHAIBHO HX >KECTKOCTAM (E€CIM MOMEHT My JEACTBYET B INIOCKOCTH OJHOM W3 BETBEH, TO

CJIE/TyeT CUUTATh €ro MOJHOCTHIO MEPEAlOIMMCs Ha 3Ty BETBb). | HOKOCTh OTAENBHOH BETBU CIELYeT ONpENelsTh IpH
pacuete mo Qopmyse (51) cornmacHo TpeOGoBaHUSAM M. 6.13 HacTOSIMMX HOPM, TIpHU pacdere 1o ¢opmyrne (56) - mo
MaKCHMAJEHOMY PAaCCTOSHUIO MEXIy y3JIaMH PEIIeTKH.

5.36. Pacuer coelMHUTENBHBIX IUIAHOK WM PELIETOK CKBO3HBIX BHELEHTPEHHO-CXKATBIX CTEP)KHEW Clie/lyeT BBIIOJIHATD
coryacHO TpeOoBaHUAM 1. 5.9 U 5.10 HacTOAMMX HOPM Ha TONEPEYHYIO CHITy, PaBHYIO OOJIBIIEMY W3 IIBYX 3HAUCHHI:
(hakTUYIECKYIO IONIEPEUHYI0 CHITy () WIIH YCIOBHYIO TOIEPEUHYI0 CUITY Qﬁ » BBIMHCIISIEMYO COTJIACHO TpeOOBaHMsM 1. 5.8*

HACTOAIIUX HOPM.
B cjlydae, Koraa (baKTI/I‘-IeCKaH nomnepeuHas cujia 0oJIbIIIe yCHOBHOﬁ, COCIUHATH IINIaHKaMH BCTBH CKBO3HBIX
BHCHCHTPCHHO-CKATBIX 3JICMCHTOB, KaK IIPpaBuJIO, HE CJICAYCT.

OIOPHBIE YACTH

5.37. HenogsrkHbIe IIapHUPHBIE OMOPHI C EHTPUPYIOMUMHI POKIaAKaMH, TAHT€HIHATIbHBIC,  TIPH BeChbMa OOJIBIINX
peaknusax - OalaHCHUPHBIE OIOPHI CIEXyeT NPUMEHSTh MPH HEOOXOAWMOCTH CTPOTO PAaBHOMEPHOTO paCIpeAeseHUs
JIaBJIEHUS NIOJ1 OTIOPOM.

[Tockue WM KaTKOBBIE IOJBIDKHBIE OMOPHI CIEAYET NMPHUMEHSTh B CIIydasX, KOTAA HIDKENEXKalas KOHCTPYKIHS
JIOJDKHA OBITH pasrpy’keHa OT TOPU3OHTAIBHBIX YCHINI, BOSHUKAIOIIUX ITPU HEIIOJIBIYKHOM OIMPAaHUU OalIKK WK (hepMBL.

KoaddurpieHT TpeHus B IUIOCKUX MOJIBUKHBIX OMOpax MpuHUMaeTcs paBHbIM 0,3, B kKaTKOBBIX - 0,03.

5.38. Pacuer Ha cMsATHE B IMIMHJAPHWYECKHMX MIapHUpax (uamndax) OGaJaHCHPHBIX OHOp CIEAyeT BBIIOJIHATH (IPH
LIEHTPAJILHOM YIJIe KacaHusl IOBEPXHOCTEH, paBHOM WK OoJblieM /2) o popmysie

— <R,
1,25r1 ”’y‘,

(64)
riae F - naBnenue (cuia) Ha omopy;
r ¥4 [ - COOTBETCTBEHHO PaJNyC ¥ JUTHHA IAPHUPA,;

R jp - PACUCTHOE COTIPOTHBIICHHE MECTHOMY CMSATHIO TPH TUIOTHOM KaCaHHH, MPHHHMACMOE COTTIACHO TpeOOBaHHSAM II.

3.1* HACTOSIIMX HOPM.
5.39. Pacuer Ha quaMeTpanbHOE CKAaTHE KaTKOB JOJDKEH IPOU3BOIUTECS 10 (hopMyIie

F
< Rcd 7/ c
ndl : (65)
Tac n - 4YUCJIO KaTKOB,
dul- COOTBETCTBEHHO AUaMCTpP U AJIMHA KaTKa,
Rcd - PpacueTHOC CONPOTUBICHUE NUAMETPAJILHOMY CKATHUIO KaTKOB IIPU CBOGO,HHOM KacaHuu, NpuHUMAacMOE€ COIJIaCHO

TpeOoBaHMAM T1. 3.1* HACTOATIMX HOPM.
6. PACUETHBIE JUIMHBI U IPEJEJBbHBIE THBKOCTH 3JIEMEHTOB CTAJIBHBIX KOHCTPYKIIMIA
PACYETHBIE JJIMHBI QJIEMEHTOB ILIOCKUX ®EPM U CBS3EM

6.1. PacueTHble JUIMHBI lef JJIEMEHTOB IUIOCKUX (epM U CBsI3€H, 3a UCKIIOUCHHUEM JIEMEHTOB MEPEKPECTHON PEeIIeTKH

depM, creayeT MIpUHUMATH 1Mo Tadur. 11.
6.2. PacueTHyio JuIMHY lef 3JIEMEHTA, 1O IJIMHE KOTOPOro NEHCTBYIOT CxkuMaromue cuibl Ny u Ny, (N; > N,), u3

IJIOCKOCTH (epMEI (pHC. 7, 6, 2; pUC. 8) cIeIyeT BEIYUCIATE IO (GopMyIIe

N
L, =1]0,75+025"2
N, (66)
Pacuer Ha YCTOﬁqHBOCTL B OTOM CJIydac CJICAYCT BBIIIOJHATL HA CHITY Nl'
Tabnumall
Pacuernas nnuna /, "
Hanpasnenue npoiobHOro u3ruba OIIOPHBIX PACKOCOB U HpodnX
0SICOB JJIEMEHTOB
OTOPHBIX CTOEK
PpeIIeTKH
1. B mnockoctH (epmBI:
a) it hepM, KpoMe yKa3aHHBIX B 1103. 1, 6 / / 0,8/
6) s ¢epM U3 OAMHOYHBIX YrOJKOB M (hepM C NPUKPEIUICHHEM BIEMEHTOB / / 0,9/
PEIIETKH K MOsICaM BIIPUTHIK
2. B HampaBiieHHH, NEPIIEHIUKYISIPHOM INTIOCKOCTH (hepMBI (M3 TUNIOCKOCTH (epMBI):
a) st pepM, KpoMe yKa3aHHBIX B 1103. 2, 0 A [ A
0) Wit GepM c mosicaMH U3 3aMKHYTBIX NMPOQUIIeH ¢ NMPHKPEIUICHHEM JJIEMEHTOB I8 [ 0,97,
PELICTKH K HOsICaM BIPHTHIK

O603HaveHusI, IpUHATHIE B Tab. 11 (puc. 7):
[-  reoMeTpuuecKas JJIMHA dJIEMEHTA (PACCTOSHHME MEXK/Y LEHTPAMHU Y3JI0B) B INIOCKOCTH (PEPMBI;
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11 - pacCTosgHUE MEXKAY Yy3JIaMH, 3aKPCIUVICHHBIMU OT CMEUICHUS U3 INNIOCKOCTHU (l)epMI:I (HO}IC&MI/I (pCpM, ClI€HAJIBHBIMHA CBA3AMH, KCCTKUMHU

IUIUTaMH IOKPBITHH, MPUKPEIICHHBIMHU K HOSICY CBAPHBIMHU IIBAMHU WM OOJATaMU, U T.IL.).

9 5

N EEEE

< 4

Puc. 7. Cxembl pemieTok epm AJis1 onpeaeseHlsl pac4eTHBIX JJIUH 3JIEMEHTOB
a - TpEyrojbHas co CTOﬁKaMH; 0 - packocHasd; 6 - TPEYTroJIbHasA CO IIIMPEHTCIEM; 2 - IIOJTYpaCKOCHas TPEYIrojibHasd; 0- TIEpeKpeCTHA
6.3*. PacuerHble JIMHBI lef 2JIEMEHTOB TMEPEKPECTHON PEMIeTKH, CKPEIUICHHBIX MEXay coboi (puc. 7, 0), ciemyer

MPUHUMATh:
B IUTOCKOCTH (DepMBI - paBHBIMH PAcCTOSHHIO OT IIEHTpa y371a GepMbl 10 TOUKH UX repeceueHus (/ of = D;

U3 TUIOCKOCTH (epMBI: Ul CXKATBIX JJIEMEHTOB - 1O Taby. 12; Al pacTSHYTHIX DJIEMEHTOB - PABHBIMH ITOJIHOM
TreOMETpUIeCKOl THHe dneMenTa ([ o= ).

a) ) L

Puc. 8. CxembI AJIsL omIpe/ie/ICHUus pacquﬂoﬁ JAJIMHBI ITOsACa (l)epMI)I M3 IJIOCKOCTH

a - cxeMa (epMBI; O - cxema cBsI3eil Mex Iy pepMamu (BHI CBEPXY)

Ta6auma 12

PacuerHas nivHa / 13 TUIOCKOCTH thepMsI TpH

KoHcTpyKnus y3ia nepecedeHns SJIEMEHTOB PEIIETKU HOJIEPKMBAIONIEM DJIEMEHTE
PACTSHYTOM HepaboTaoieM CHKATOM
/ 0,71, [

Oo0a sr1eMeHTa He TPephIBAIOTCS

TTouiepKUBAIOLIHIT IIEMEHT NIPEPHIBACTCS M MEPeKpbIBaeTCs PacoHKOM:
paccMaTpHBaeMBbIid JIEMEHT He PEPhIBACTCS 0,71, A 1,41

paccMaTpUBaeMBbIi SIIEMEHT HPEPHIBACTCS U MEPEKPhIBAcTCs (PacOHKOMN 0,71, -

O603nauenusi, npuHsAThie B Tabm. 12 (puc. 7, 0):
[ - paccTostHHE OT IIEHTPa y371a PEepMBI 10 IePECEUCHHUS HIIEMEHTOB;
[, - TIOIHAs TEOMETPUIECKAs UTHHA DIEMEHTA.

6.4. Pamuychl HHEPLIUY i CEYCHUIT SIIEMEHTOB U3 OJIMHOYHBIX YTOJIKOB CIIEAyeT IPUHUMATD:
TIPH PACYCTHOM JUTMHE 3NIeMeHTa, paBHoi [ i 0,9/ (Tre [ - paccTosiHre MEXTY OMVKAUIIIAMUA y3J1aMHt) - MUHAMAJTbHBIH

(= 1)
B OCTaJIBHBIX CIIyYasX - OTHOCHUTENBHO OCH YIOJKa, NePHEeHANKYJIAPHOH MM MapajulebHON MI0CKOCTH hepMbl (i = i,

MIA { = i), B 3aBUCHMOCTH OT HANPABJICHUs IIPOIOIBHOIO u3ruba).

PACYETHBIE JITMHBI SJIEMEHTOB ITPOCTPAHCTBEHHBIX PEIIETYATHIX KOHCTPYKIIUI
6.5*. PacueTHbIe IIHMHBI lef U pajuyChl MHEPLUM CEYEHUH I CXKATBIX M HEHArPYKCHHBIX JIEMEHTOB M3 OJAMHOYHBIX

YTOJIKOB MIPH ONpeCTIeHNH THOKOCTH CIlIe/TyeT IIPHHNMATSH 110 Tabi. 13*.
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Tabnumal3
D1eMeHTh le/ i

Tosica:

o puc. 9%, a, 6, ¢ L, iin

o puc. 9%, 2,0, e 1,14 i, mm iy
Packochr:

o puc. 9%, 6, 6, 2 gl iin

o puc. 9%, a, 0 gl iin

o puc. 9%, e ld iin
Pacnopku:

o puc. 9%, 6 0,817, iin

o puc. 9%, ¢ 0,65/, iin

O603HaueHust, PUHATHIC B Tabn. 13* (puc. 9%):
1, - ycnoBHas JUIMHA packoca, IpuHUMaeMast 1o Tabi. 14%;

;- Kod(QQHUUMEHT pacYEeTHOI INTMHBI packoca, PUHUMaeMBbIi 1o Tabm. 15%.

IIpumeuanus: 1. Packockl mo puc. 9%, a, 0, e B TOYKaX MepeceUCHHs JOJDKHBI OBITh CKPEILICHBI MEXTy COOOH.
2. ns packocoB 1o puc. 9*, e HeoOXoJuMa JONOJIHUTENbHAS MPOBEPKA MX M3 IUIOCKOCTH IPAHU C yYETOM pacyera Mo AeopMHUpOBaHHON

cxeMe.
3. Havenne /. JU1s PACMIOPOK 110 prc 9%, 6 JaHO JUIs PABHONONIOUHBIX YTOIKOB.
a) 6] 8)
\0
x
%) R “ & NY
B = ¥

W

im

Puc. 9*. CxemMbl NIPOCTPAHCTBEHHBIX PEelIETYATHIX KOHCTPYKIMIi
a, 6, 6 - C COBMCIICHHBIMHA B CMEXHBIX I'paHAX y3J1aMU; e, 0, € - C HECOBMEIICHHBIMHU B CMEKHBIX I'PaHAX y3JIaMH
PacueTtnsle mnuHBI / ef U PAJMYChl UHEPLUU I PAaCTAHYTBIX DJIEMEHTOB M3 OJUHOYHBIX YTOJIKOB IIPH OIpPENEICHUU

TMOKOCTH CIIEAyeT IPUHUMATh:
IS TTOSICOB - 110 Tabur. 13%;
JUISL TIEPEKPECTHBIX PACKOCOB Mo puc. 9%, a, 0, e:
B IUIOCKOCTH TPaHH - PaBHBIMHU JJIHHE [ 4 VI PaiyCy MHEPUMH i, . 5 U3 INIOCKOCTH TPaHH - TOJHON TeOMETPHIECKOH

INUHE packoca L ;, paBHOW PAacCTOSHUIO MEXAY y3IaMH HMPUKPCIUICHUS K MOSCaM, U PaflyCy UHEPLHH { OTHOCUTEIBHO

OCH, TapaJIJIeIbHON TUIOCKOCTH TPaHU;
A1 pacKoCoB M0 puc. 9%, 6, 6, 2 - pABHBIMU JJIMHE [; ¥ pafidyCy HHEPLUH ;.
PacuerHbie nUHBI lefm paanyc MHEPIHH i DJIEMEHTOB M3 TPYO WIIM MApHBIX YTOJIKOB ClEAyeT MPUHUMATh COTJIACHO
TpeOOBaHMAM Topa3iena « PacueTHbIC UIMHBI DJIEMEHTOB TUIOCKUX (epM U CBSI3CH».
Tabonuma 14*

YcnoBHas 1yimHa packoca [dc TIpYU TIOAACPIKUBAIOIIEM

KoHcTpykius y3ia nepeceyeHus JIEMEHTOB PELIETKU J]IEMEHTE
PACTSHYTOM HepaboTaroIeM CHKATOM
Oo0a sr1eMeHTa He MPephIBAIOTCS 1, 1,31, 0,8L,

IognepxuBaromuii  dneMEHT IpephIBacTCsl M HepeKpbiBaeTcs  (hacOHKOM;
paccMaTpHBaeMblii 2IEMEHT He IPephIBaeTCA:

B KOHCTPYKLHSX 110 pHC. 9%, a 1,31, 1,6/, L,
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B KOHCTPYKIUSX TI0 pUc. 9%, 0:

mpu 1 <n<3 (1,75-0,15n) 1, (1,9-0,1n) 1, Ld
mpu n >3 1,31, 1,6/, L,
V3en mepecedeHHs] SIEMEHTOB 3aKpEIUIeH OT CMEIICHHsS W3 IUIOCKOCTH TpaHH I, I, I,

(nuadparMoii u T.11.)

O6o03HaueHus1, MPUHATHIC B Tabm. 14%*:
L, - nnuna packoca o puc. 9%, a, 0;

_ J m,minld
J d ,minlm
rneJ, . uJ, . -HAUMEHbIIME MOMEHTbI HHEPIUH CEYEHHUs COOTBETCTBEHHO T10SCA U PACKOCA.
Tabnuma 15%
l
[pukperieHne >JIeMeHTa K ImosicaMm n 3Haten e 1, pH Imin , PABHOM
110 60 cB. 60 10 160 cB. 160
CaapHbIMHU 1IBaMH, 0oJTaMu (HE MEHee [BYX), Jo 2 1,14 irnin 0,765
pacmoNioKEeHHBIMA ~ BIOJb  DIEMEHTa, 0e3 0,54+36 |
ACOHOK
¢ Cs. 6 1,04 iinin 0,74
0,56 +288 |
OpuuM 6oaToMm 6e3 hacoHKu HesaBucumo ot n 1,12 irmin 0,82
0,64 +28,8 |

O06o03HaueHus1, MPUHATHIE B Ta0I. 15%:
n - cM. Tabi. 14%*;
[ - nmuna, npunumaemast: 1, - o puc 9%, 6, 6, 2; [, - 1o Tabin. 14* (zy151 aneMenToB - 1o puc. 9%, a, 0).
[Mpumeuannus. 1. 3HaueHus y,; IPU 3HAYECHHUAX 71 OT 2 110 6 CIIEAYET ONPEAETIATS TMHEHHON MHTEPIIONAUMEH.

2. Ilpu mpUKperuIeHNn OJHOTO KOHIA packoca K Mosicy (acoHOK CBapKoi MM 0oiTaMu, a BTOPOTo KOHIA uepe3 (acoHKy, Kodddurment
PacyeTHOH JUIMHBI pacKoca ClefyeT pUHUMath pasHbiM 0,5(1 + 1 ); NPy IPUKpeNIeHHH 000NX KOHLIOB packoca uepes Gpaconku - i, = 1,0.

3. KoHmps! packocoB 1o puc. 9%, ¢ ciaemyeT KpenuTh, Kak MmpaBmiio, 6e3 hacoHOK. B 3ToM ciydyae mpu MX NPUKPEIUICHHAH K PaclopKe H Moscy
CBAPHBIMH IIBAMHU WJIK GONTaMM (HE MEHEE JIBYX ), PACIIONOKEHHBIMH BJIOJIb PaCKOCa, 3HAYEHHE KOdPPUIMENHTA 11, CIIEMYET MPUHAMATH MO CTPOKE

Tpu 3Ha4eHuu 1 «J{o 2». B cllyuae NPUKPEIUIEHHs HX KOHIOB OJIHUM OONTOM 3HaueHHe Ko3QdUIMEenTa 11, ClelyeT NPMHAMAT MO CTpoke «OnHIM
6osrtoM 6e3 (pacoHKN, ITPU BEIYUCICHUN 3HAYEHHS / /110 Tabi. 13* Bmecto u, cnenyet npunumMath 0,5 (1 +u).

6.6. PacuerHbie JUIMHBI [, ¥ PaHyChl MHEPLIMH CEYCHUIT i IIPH ONPEJCICHUH THOKOCTH 5EMEHTOB IUIOCKHX TPaBepc
(manpumep, 1o puc. 21) ciexyer NpuHUMATH 110 Tabml. 16.

Tabnuna 16
Pacuernas qmHa / 4 PIIMYC MHCPLIMH CCUCHHS /
KoHcTpykuus TpaBepchl 05ICOB PEIIETKH

lef i lef 1

C mosicaMu ¥ peIIeTKOH 13 OJUHOYHBIX YTONKOB (puc. 21, a) L, Lpin 1,1, iin
lml ix - -

C mosicaMy M3 IIBEJUIEPOB U PELIETKON N3 OAWHOYHBIX YTOJKOB (pHc. 21, 6) L, iy 11, Fpin
L1271 | i - -

O6o03HaueHne, NpUHATOE B Ta0MI. 16:
i, - Pa/IMyC HHEPLMH CEYEHH S OTHOCUTENBHO OCH, TTAPAJLIENTbHOMN MIOCKOCTH PEMIETKH TPABEPCHI.

PACYETHBIE JIVIMHBI 3JIEMEHTOB CTPYKTYPHBIX KOHCTPYKIIAM

6.7. PacuetHble UIMHEI / of DIEMEHTOB CTPYKTYPHBIX KOHCTPYKIIHUii CIIeyeT NIPHHAMATE 110 Tabmn. 17.

Paauychl nHEpIUU CeUEHUH i 2IEMEHTOB CTPYKTYPHBIX KOHCTPYKIU ITPU ONpeAeTeHUN THOKOCTH ClleyeT IPHHUMATh:

JUISL CKAaTO-M3TMOAEMBbIX JIEMEHTOB OTHOCHTEIBHO OCH, MEPIIEHINKYJIIPHOI MITH TapaJuIeNbHOM MITOCKOCTH n3ruba (i =
i, umi= ly);

B OCTAJIbHBIX CIIy4asix - MUHUMaJbHbIC (1 =1, . ).

PACYETHBIE JJIMHBI KOJIOHH (CTOEK)

6.8. PacueTHble ATHMHEI lef KOJIOHH (CTOEK) MOCTOSHHOTO CEYEHHsI WIM OTAEIbHBIX YYaCTKOB CTYIEHYATHIX KOJIOHH

CIIEZyeT OIpeNesATh 0 GpopMyIe
loy= sl (67)

rae / - AMHa KOJIOHHBI, OTIEIBHOIO YYacTKa ee WM BBICOTa 3Taxa;
1 - KOOGOUIMEHT pacyeTHOM JUTHHBEI.
6.9*. KoaddpuumeHTs! pac4eTHOI JIIMHBI 4 KOJIOHH M CTOCK IIOCTOSIHHOT'O CeYCHHS CIIeIyeT IPUHUMATh B 3aBUCHMOCTH
OT YCIIOBHI 3aKpETUICHHsI UX KOHIIOB U BH/a HAarpy3KH.
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JIst HEKOTOPBIX CTydaeB 3aKpEIICHHs U BUJIa HArPy3KH 3HAYEHHS (4 IPUBECHBI B IPHII. 6, Tabm. 71, a.

6.10%*. Koo puirieHTsl pacueTHOM JUIMHBI KOJIOHH ITOCTOSHHOTO CEYEHHMs B INIOCKOCTH PaMbl ITPU JKECTKOM KPEIUICHUH
pureseit K KOJIOHHAM CIIEyeT ONpeIeNsTh:

JUIs1 CBOOOTHBIX paM IpH OIMHAKOBOM Harpy>K€HWH BEPXHUX y3JI0B 110 (opmyiam tabu. 17, a;

Tabnuma 17
DJIeMEHTBI CTPYKTYPHBIX KOHCTPYKIUI Pacuernas nmuna / of
1. Kpome yka3aHHBIX B 1103. 2 U 3 /
2. Hepa3spesHble (He IpephIBaloIIUecs B y371ax) MMosica ¥ MPUKpPEIUIIEMBIe B y3JaX CBApPKOU BIIPHTHIK K IIAPOBBIM HIIH 0,85/
LWIMHAPHIECKUAM Y3JIOBBIM JJIEMEHTaM
3. VI3 0AMHOYHBIX YTOJKOB, HPUKPEIUIIEMBIX B y3JIaX OJTHOM MOJIKOMH:
a) CBApHBIMHE IIBaMH HJIH O0nTamMu (HE MEHee JIBYX), PACIIOI0KEHHBIME BIIOJb dJIEMEHTA, rpH [ / L
110 90 [

¢B. 90 10 120 0,9/

« 120 « 150 (TONBKO IS YIEMEHTOB PEILETKH ) 0,751

cB. 150 110 200 (TOIBKO JUISt 2TTEMEHTOB PELIETKH) 0,71
6) omuum Gonrom ipu 1/, -

10 90 !

cB. 90 o 120 0,95/

« 120 « 150 (TONBKO IS HIEMEHTOB PEILETKH ) 0,851/

cB. 150 510 200 (TOJIBKO JUISl 3JIEMEHTOB PELIETKH) 0,8/
O6o03HaueHne, NpUHATOE B Ta0I. 17:

[ - reoMeTpuUecKasl JUIMHA 3JIEMEHTa (PacCTOsIHUE MEX/y y37IaMH CTPYKTYPHOI KOHCTPYKIHH).
JUTSL HECBOOOTHBIX pam 1o Gopmyiie
1+ 0,46(p + 1)+ 0,18 pn
1+0,93(p+n)+0,71pn (70, B)

B dopmye (70, B) p 1 n IpUHAMAIOTCS PaBHBIMH:

B O/IHOATaKHOM pame: P U, ; U, ;

B MHOTO3Ta)KHOH pame:

st BepxHero otaxa p = 0,5 (p) +py); n=n + ny;

« cpegnero  « p=0,5(p; +py);n=0,5n; +ny);
« HHKHETO « p=p;+pyn=05n;+ny),
TOE P1; Po; N1; Ny CAEAYET ONpeaensaTs 1o Tadmn. 17, a.

Jis OTHOATaXHBIX paM B ¢Gopmyse (69) m MHOTOATaXHBIX B Gopmynax (70, a, 6, B) MpH IMMApHAPHOM KpPEIUICHUH
HIDKHUX WJIM BEPXHUX PHTelIedl K KOJIOHHaM npuHuMaroTes p = 0w n =0 (J; = 0 wmm J_ = 0), pyu 5KeCTKOM KPEIUICHHH p
=50 nm n =50 (J; = oo um J = 0).

[Tpu otHOWeHNN H / B > 6 (re H - noyiHas BBICOTa MHOTO3TaXXHOW paMbl, B - IIMpHHA paMbl) JOJDKHA ObITH TPOBEpPEHa
001Iast yCTOHYMBOCTE PaMBbl B IIEJIOM KaK COCTaBHOTO CTEPIKHS, 3aI[EMJICHHOTO B OCHOBAHHH.

IIpumeuanue. Pama cuuraercs cBoOOmHON (HECBOOOOHOI), €CIIM y3eN KPEIUICHHS] pUrelisi K KOJOHHE HMeeT (He MMeeT) CBOOOIy
HepPEMEILCHHS B HALIPABICHUH, ICPIICHANKYIISIPHOM OCH KOJIOHHBI B INIOCKOCTH PaMbl.

KoaddumnmenT pacuetHol IUTHHBI 1 HamboJee Harpy>KeHHOH KOJOHHBEI B TIOCKOCTH OIHOJTaKHOH CBOOOJHOW paMBbl
3MaHUS [IPU HEPABHOMEPHOM HATPY>KEHHH BEPXHHUX Y3JI0OB M HAIUYMU KECTKOTO TUCKA MOKPHITHUS WK MPOMOIbHBIX
CBsi3ell 10 BepXy BCEX KOJIOHH CIIEIYeT ONPENelsTh Mo hopMyIie

B, =Wy J ZN, /(N.ZJ,) , (71)*
rae u - KO3 PUIMEHT pacueTHON JJTUHBI MPOBEPSEMON KOJIOHHBI, BEIUMCIIEHHBIN 110 Tab. 17, a;
J.uN,-  COOTBETCTBEHHO MOMEHT MHEPLMH CEUCHHA U yCUJIME B HAMOOJIEe HATPYKEHHOH KOJIOHHE paccMaTpuBaeMOn

pamer;
LN, 1 XJ; - COOTBETCTBEHHO CyMMa PAacueTHBIX YCHIIMH X MOMEHTOB HHEPLIUM CEYCHHI BCEX KOJOHH PACcCMATPHBACMOM

pambl U YETBIPEX COCEIHUX paM (IO ABE C Kak[O0i CTOPOHbI); Bce YCHIMsL N; ClIefyeT HaXOUTh IPH TOH xe

KOMOWHAIINK HAarpy30K, KOTOpast BHI3BIBACT YCUIINE B IPOBEPSIEMOM KOJIOHHE.
3HaueHus [ ¢fs BPIYMCIICHHBIE 11O dopmyne (71)* cnenyer npuHuMaTs He MeHee 0,7.

6.11*. KoaddurmeHTs! pacdeTHOW AJTMHBI 4 OTACIBHBIX YIaCTKOB CTYIEHYATHIX KOJOHH B INIOCKOCTH PaMbl CIEIYET
OIpeeNsaTh COrTIaCHO MpUIl. 6.

Ilpn ompenenennn Ko>PUINEHTOB pacyeTHOW IUIMHBI 4 AN CTYNEHYAaTHIX KOJOHH paM  OJHOJTAXHBIX
IIPOU3BOACTBEHHBIX 3/IaHUI pa3periaeTcs:

HE YYUTHIBATh BIUSHUE CTEIIEHH 3arPYyKEHUS U )KECTKOCTU COCETHUX KOJIOHH;

OIIpE/eNIATh PACUCTHBIC JUIMHBI KOJIOHH JIMIIb U1 KOMOMHAIIMM HArpy3oK, MAaiomeld HanOoNblINe 3HAYCHHS
IIPOJIOJIBHBIX CUJI Ha OTAENBHBIX YYacTKaX KOJOHH, U MOJydaeMble 3HAUCHHUS 4 UCIIONB30BAThH A APYTHX KOMOWHAIMI

Harpys3ox;
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JUIL MHOTOIPOJIETHBIX paM (C YHCIOM IPOJIETOB JBa M Ooiee) NMpU HAaJIWYWH JKECTKOTO ANCKA IOKPBITHS HIIH
IIPOJIOTIBHBIX CBA3EH, CBA3BIBAIOLINX ITOBEPXY BCE KOJOHHBI U 00€CHEUNBAIONINX IPOCTPAHCTBEHHYIO paboTy COOPYKEHHUS,
OIIPEAEIIATh PAacUETHBIC JTMHBI KOJIOHH KaK JUIS CTOEK, HEMO/BI)KHO 3aKPEIUICHHBIX Ha YPOBHE PUTEIEH;

IS OTHOCTYTIEHYATHIX KOJIOHH MPH COOMI0IEHHH YCToBuiA [,/[} < 0,6 u Ni/N, > 3 npuHUMAaTh 3HaueHus 4 110 Tabn. 18.

Tabnumal7,a

Koadpuientst n u p B popmyiax (68),

69) u (70 a, 6) mast pam
PacueTHbIe cXeMbI CBOOOIHBIX paM Dopmynsl st onpeeeHus koaddunueHra u (69) u( ) Ans p
MHOTOIPOJIETHBIX (k
OJIHOTIPOJIETHBIX >2)

2.1+ 038
n (68)

JIile P URALY;
I, k+1

n+0,56
n+0,14 (69)

Bepxuwuii sTaxk

"= Il ne 2k(ny +ny)
lJc k+1
e { p:-],'lg p:k(pl+p2)
d npu n <0,2 21J, k+1
. ; (p+0,68)y/n+0,22 Cpermmit arax
‘"N “N N “N “"N \/0,68p(p +0.9)(n+0,08)+01n ; (70, a) n= % "= k(’;l +1”2)
c +
{
= $ ol ¢ mpu n > 0,2 oo Jil. e k(p, + p,)
b
e JQ’[ bA J\'Jc e b (p+0,63) /n+0,28 2l k+1
{ ; 144 2] /pn(p+0,9)+0,1n : (70, 6) Hxuauit sTax
L T T T VT poJsle Kk +ny)
[ ‘, 20, k+1
p:J;lﬂ _2k(p + py)
I, k+1

O6o03Hauenus1, mpuHATHIC B Tabn. 17, a:

J.\'llc n, = JSZI(T = Jill(‘ Ps ‘11210
| ==L Iszc = =

LJ. ; 1,J, R IJ. ; LJ,
k- YHUCJIO ITPOJIETOB;
JL‘ n lc - COOTBETCTBEHHO MOMEHT MHEPLUU CEUCHUA U UTMHA HpOBepﬂCMOﬁ KOJIOHHBI;
L1, - MPOJIETHI PaMBbl;
Js’ Jxl’ JA‘Z
n Ji’ Ji]’ JiZ - MOMEHTBI HHEPLUHU CEYCHUA pHreHeﬁ, TIPUMBIKAIOIIUX COOTBETCTBEHHO K BEPXHEMY U HWKHEMY KOHILY HpOBCp}ICMOﬁ KOJIOHHBI.

INMpumeuanue. [Ina KpaiiHeldl KOJOHHBI CBOOOIHOI MHOTONPONETHON paMbl KOI(POUIMEHT 4 CIEAYEeT ONpeAeNsTh Kak Ui KOJIOHH
OJTHOTIPOJIETHOH paMBbl.

6.12. Uckmrouen.

6.13. PacueTHble JUIMHBI KOJOHH B HAaIpPaBICHHM BIOJIb 3JaHUS (M3 IUIOCKOCTH paM) ClIeLyeT NPUHHMATh PaBHBIMH
PacCTOSHUSAM MEXIy 3aKPeIUICHHBIMH OT CMEIICHHUsS M3 IUIOCKOCTH paMbl TOYKAaMH (OHNOpaMH KOJOHH, IOJKPaHOBBIX
0aJOK U MOACTPONMIBHBIX (epM; y3laMH KpemyieHuil cBsi3ed u pureneil u T.m.). PacueTHele IUIMHBI AOIMyCKaeTcs
OTIpEeAEIIATh Ha OCHOBE PacYETHONW CXEMBI, yUHTHIBAIOMIEH (DaKTHUECKHE YCIOBHSA 3aKPETUICHHs KOHIIOB KOJOHH.

Tab6nuima 18
Koo puieHTs! ¢ 1711 y4acTKa KOJIOHHBI
VYcnoBus 3aKpenyieHns BEPXHETO KOHLA KOJIOHHBI HIDKHETO 1pH J,/J;, paBHOM BEpPXHETO
cB. 0,1 10 0,3 ¢B. 0,05 10 0,1
CBOOO/THBIN KOHEI] 2,5 3,0 3,0
Komer, 3akpenyieHHBIH TOJIBKO OT TOBOPOTA 2,0 2,0 3,0
HenoarkHbIHM, HIAPHUPHO ONEPTHI KOHEIl 1,6 2,0 2,5

WWW.STROYTENDERS.RU
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|Hemorkmslit, 3aKpeIuIeHHEIH OT TOBOPOTa KOHEI | 1,2 | 1,5 | 2,0 |

O003HaueHus1, MPUHATHIE B Ta0M. 18:
[}5J}; Ny - COOTBETCTBEHHO JUIMHA HIKHETO Y4aCTKa KOJIOHHBI, MOMEHT HHEPUMH CEYEHNUS M ACHCTBYIOIIASA HA STOM y4acTKe NPOJOJIbHAs CHIIa;

15 Jy; N, - TO K€, BEDXHETO y4acTKa KOJOHHBL.

6.14. PacueTHyro ITMHY BETBEH ITIOCKUX OMOP TPAHCIIOPTEPHBIX TaJiepel caeayeT MPUHUMATh PABHOM:

B MPOJIOJILHOM HAMPABICHUU Tajieper - BBICOTE OMOPHI (OT HU3a 0a3bl 0 OCH HUKHEro mosica (epMbl Win Oalku),
YMHOXEHHOW Ha KO3()(GHUIMEHT y, ONpereNseMblii KaK A CTOEK ITOCTOSHHOTO CEYeHHS B 3aBUCHMOCTH OT YCIIOBHH
3aKpeIUIeHHUs HX KOHIIOB,;

B IONIEPEYHOM HAIPaBICHUH (B IUIOCKOCTH OIIOPHI) - PACCTOSHHUIO MEXKIY LEHTPaMH Y3JIOB, IIPH 3TOM IOJDKHA OBITH
TaK)ke MpoBepeHa oOIIas yCTOMUYMBOCTb OMOPHI B LIEIOM KaK COCTaBHOTO CTEPXKHS, 3aIIEMJICHHOTO B OCHOBaHHMHU W
CcBOOOIHOTO BBEPXY.

HNPEAEJBHBIE THBKOCTHU CKATBIX 9JIEMEHTOB
6.15*. I'nOKoCTH CXKATBIX IIEMEHTOB HE JOJIKHBI IPEBBIIIATh 3HAUEHHUH, IPUBEJCHHBIX B Ta0I. 19%.
MHOPEAEJBHBIE TMBKOCTHU PACTAHYTBIX 9JIEMEHTOB
6.16*. [MOkoCTH PaCTSHYTHIX 3JIEMEHTOB HE J0JDKHBI MPEBBIIIATH 3HAYSHUH, MPUBEACHHBIX B Ta0I. 20%*.
Tabnuma 19*

IIpenenbuas ruGKoCTH
CKATBIX DJIEMEHTOB

OneMeHTbI KOHCTPYKIUI

1. Tlosica, onopHBIE PaCKOCHI M CTOMKH, MEpeIatoIie OTIOPHBIE PEAKIHH:

a) TWIOCKHUX (pepM, CTPYKTYPHBIX KOHCTPYKI[MH M HPOCTPAHCTBEHHBIX KOHCTPYKUMHA U3 TPYO M MapHBEIX YrOJKOB 180-600.
BBICOTOH 710 50 M
6) HPOCTPAHCTBEHHBIX KOHCTPYKLHH W3 OJMHOYHBIX YTOJIKOB, MPOCTPAHCTBEHHBIX KOHCTPYKLHH M3 TpyO H 120

TapHBIX YTOJIKOB BBICOTOH CB. 50 M
2. DneMeHTH, KpoMe YKa3aHHBIX B 1103. 1 1 7:

a) MIOCKUX (epM, CBApHBIX NPOCTPAHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKIMII W3 OJMHOYHBEIX YTOJKOB, 210-600.
MIPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKIMIT U3 TPYO U MapHbIX YTOJIKOB

6) IPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKIIM U3 OJMHOYHBIX YTOJKOB C OOJITOBBIMU COCUHEHUAMU 220-400
3. Bepxuue mosica ¢epM, He3akpelIeHHbIE B HpoIlecce MOHTaKa (MIPelesIbHYI0 TMOKOCTh TOCIHE 3aBEepLICHUS 220
MOHTaka CJIelyeT IIPUHNMATB 110 1103. 1)
4. OCHOBHBIE KOJIOHHBI 180-60a
5. BropocreneHHble KONOHHBI (CTOWKH (haxBepka, (OHapell M T.I.), JIEMEHTHI PELICTKH KOJIOHH, 3JIEMCHTHI 210-600
BEPTHUKATBHBIX CBSI3el MEXIy KOJIOHHAMHU (HIDKE MOAKPAHOBBIX OATIOK)
6. DneMeHTH! CBsA3ell, KpOMe YKa3aHHBIX B II03. 5, a Taloke CTEPXKHHM, CIyXKalllue Ui YMEHBIICHHUs PacueTHOI 200
JUTHHBI CKATBIX CTEPXKHEH, ¥ Apyrre HeHarpyKEHHBIE JJIEMEHTHI, KPOME yKa3aHHBIX B M03. 7
7. CxaTble U HEHArpy>KCHHbBIE 3JIEMEHTHl MPOCTPAHCTBEHHBIX KOHCTPYKIMH TaBPOBOTO M KPECTOBOTO CEUYCHHH, 150

TIOABEPIKEHHBIC BO3JICHCTBUIO BETPOBLIX HAI'PY30K, ITPU ITPOBEPKE THOKOCTH B BCpTI/IKaHLHOﬁ TIJIOCKOCTH

O06o03HaueHne, NpHHATOE B TadI. 19%:
N

ARy, - k03 QUIKMERT, NpuHIMaeMblii He MeHee 0,5 (B HEOOXOAMMBIX CITydasx BMECTO ¢ CIIEyET IPUMEHSATD ().

Tab6nauma20*
IpenensHas ruOKOCTH PACTSHYTHIX IEMEHTOB HPH
BO3/IEHCTBUH Ha KOHCTPYKIHIO HATPY30K
35 JTMHAMHYECKUX, OT KpaHOB (CM.
JIEMEHTBI KOHCTPYKIIHU
MIPUITOKEHHBIX npuM. 4) u
HETOCPEICTBEHHO K CTaTHHeCKIX XKEJIC3HOTOPOIKHBIX
KOHCTPYKITHH COCTaBOB
1. Tlosica 1 omopHBIE PacKOCHI INIOCKHX (epM (BKIIOYas TOPMO3HbIE (DepMbI) U 250 400 250
CTPYKTYPHBIX KOHCTPYKIH#
2. DnemeHTHI )epM U CTPYKTYPHBIX KOHCTPYKIHUH, KpOME YKa3aHHBIX B MO3. | 350 400 300
3. HmkHue mosica MOJKPaHOBEIX 0alloK H (pepM - - 150
4. DneMeHTHl BEPTHKAIBHBIX CBsI3eH MEXTy KOJOHHAMH (HW)KE MOAKPAHOBBIX 300 300 200
6a10K)
5. IIpoune »IeMeHTHI CBA3EH 400 400 300
6*. Tlosica, OmOpHBIE PAcKOCHI CTOGK M TpaBepc, TSATH TPaBEPC OHOp JIMHHMIT 250 - -
JNIEKTPONEPelady, OTKPBITBIX  PACHpEleNUTENbHBIX  YCTPOMCTB M JIMHHI
KOHTAKTHBIX CETeH TpaHCIIopTa
7. DneMeHTHI OTIOp JIMHUH JJIEKTPOIepeaadn, KpoMe YKa3aHHBIX B I103. 6 1 8 350 - -
8. DneMeHTHI IPOCTPAHCTBEHHBIX KOHCTPYKIUH TaBPOBOIO U KPECTOBOTO CEUEHUI 150 - -
(a B TArax TpaBepc ONOp JIMHHH DIEKTpONEpefadyd M M3 OJUHOYHBIX YTOJIKOB),
MOJIBEP)KCHHBIX BO3ACHCTBUIO BETPOBBIX HArpy30K, NpPH IPOBEpPKE THOKOCTH B
BEPTUKAIBHOM IIOCKOCTH

IHMpumevanus: 1. B koHCTpYKIMAX, HE MOABEPralOIIUXCS AMHAMHUYECKHM BO3IEHCTBUSAM, TMOKOCTh PACTSHYTBIX 3JIEMEHTOB CIIEIyeT
TIPOBEPATH TOJIBKO B BEPTUKATBHBIX INIOCKOCTSIX.

2. I'nOKOCTB PacTAHYTHIX FIEMEHTOB, TTOJBEPTHY THIX IIPEABAPUTEIEHOMY HAPSHKEHUIO, HE OTPAHHINBACTCS.

3. Ina pacTSHYTBHIX 2JIE€MEHTOB, B KOTOPBHIX NPU HEOIArompUSITHOM PACIONIOKEHUM HArpy3KU MOXKET U3MEHATHCS 3HAK YCHUIHUS, NPEAENbHYI0
THOKOCTh CIeAyeT NPUHUMATh KakK IS COKAThIX JJIEMEHTOB, IIPH 3TOM COEAMHMUTEIbHBIE NPOKIAJKUA B COCTAaBHBIX JJIEMEHTaX HEOOXOAUMO
yCTaHaBIUBATh He pexke ueM uepes 40i.

4. 3Ha4eHns MpeJeNbHBIX THOKOCTEH! cilelyeT NPHHUMATh IIPH KpaHaX TPYI pexxuMoB paboTel 7K (B exax MeTaTyprHYecKHX MPOU3BOJICTB)
n 8K mo FOCT 25546-82.
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5. K nuHamuueckum HarpyskaMm, NpHJIOKEHHBIM HEIMOCPEACTBEHHO K KOHCTPYKIUAM, OTHOCATCA HArpy3kKu, NpUHUMAEMbIE B pacde€TaxX Ha
BBIHOCJIMBOCTDH UJIM B pacye€Tax € y4€TOM KOS(i)(I)I/ILII/IeHTOB JUHaAaMHUYHOCTH.

7. MPOBEPKA YCTOMYMBOCTH CTEHOK M IMMOSICHBIX JINCTOB U3TMBAEMBIX U CKATBIX
9JIEMEHTOB

CTEHKH BAJIOK

7.1. Ctenku 0anox i o0ecreueHns X yCTOMUMBOCTHU CIeyeT YKPeIUIATh:

TIOTIEPEYHBIMHI OCHOBHBIMH PeOpaMH, IIOCTaBICHHBIMHU Ha BCIO BBICOTY CTEHKH;

HONEePEUHBIMI OCHOBHBIMU U IIPOJOIBHBIMU pedpamu;

MONEPEUHBIMH OCHOBHBIMH U ITIPOMEXYTOYHBIMM KOPOTKMMH peOpaMH M IPOAOIBHBIM pedpoM (IpU 3TOM
IIPOMEKYTOUHBIE KOPOTKHE pedpa ClIelyeT pacroaraTh MEXK/Iy CKaThIM MOSICOM U MPOJOJIEHBIM peOpoM).

[IpssMOyTOIBHBIE OTCEKH CTEHKHU (ITACTUHKH), 3aKIIOUEHHBIE MEX/y IOSCAMU U COCETHUMU MONEePEIHBIMU OCHOBHBIMU
pedpaMu KECTKOCTH, CIEIyeT PacCUMTHIBATh Ha YCTOMYMBOCTH. [Ipm 3TOM pacdeTHBIMH pa3MepaMH IPOBEpseMOi
IUTACTUHKY SBIISIIOTCS:

a - pacCTOSHIE MEXIY OCSMH IIOTIEPEYHBIX OCHOBHBIX pebep;

her - pacdeTHas BbicoTa CTeHKH (puC. 10), paBHas B CBapHBIX OalKkax MOINHOM BBICOTE CTCHKH, B OAIKaX C MOSCHBIMH

COEZMHEHUSIMH Ha BHICOKOIIPOUHBIX OOJITaX - PACCTOSHUIO MEXy OMIDKaMIIMMU K OCH OAJIKH KpasiMU MOSICHBIX YTOJIKOB, B
Oajkax, COCTAaBICHHBIX U3 MPOKATHBIX MPOMUIICH, - PACCTOSIHUIO MEX/y HadyalaMd BHYTPEHHUX 3aKPYIJICHHH, B THYTBIX
npoduisx (puc. 11) - paccTOSHHIO MEXIY KpasiMU BBIKPYXKEK;

¢ - TOJIIMHA CTEHKH.

a) L]
T
‘F_" U
¢ < ¢

o) LY e

i

[}
v — P d 1A

Puc. 10. PacueTHasi BICOTA CTEHKH COCTABHOM 0aJIKH

a - CBapHOIi U3 JINCTOB; O - HAa BBICOKONIPOYHBIX OONITAX; 8 - CBAPHOM C TaBpaMu

By

Puc. 11. Cxembl nonepeyHbIX cedeHH il THYTHIX NpoduJieit

7.2*%, PacueT Ha YCTOMYMBOCTH CTEHOK OAJIOK CJIEAYET BBHIMOJHATH C YYETOM BCEX KOMIIOHEHTOB HAINpPSKCHHOTO
cocrosiHus (0, T U 0y, ).

Hanpskenus o, T ¥ 0, . CEIYET BHIMUCIATE B MPENONOKEHNAN yIPYTOi paboThl MaTephania 1o ceveHuto 6pyTro 6e3
ydera kodpuuuenta ¢,.

Cxumaroliee HalpsLKEHUE ¢y pacueTHON TPaHMIIbI CTEHKU, IPUHUMAEMOE CO 3HAKOM «IUTIOC», U CpeHee KacaTelbHOe
HaNpsHKEHHE 7 CeAYET BEIYUCIATH 0 opMyiam:

G = My

J.o, (72)
Y

th, (73)

rze / - monHas BEICOTA CTEHKY;

M u Q - cpenHHe 3HAUYEHHs COOTBETCTBEHHO MOMEHTA U INONEPEYHOM CHIIBI B Npejenax OTCeKa; €CIH JJIMHA OTCeKa
OoJIbIlIe €ro PacueTHOM BBICOTHI, TO M u () cliefyeT BBIUHCIATH I Oojee HaNpspKEHHOTO ydacTKa ¢ JUIMHOM, paBHOIR
BBICOTE OTCEKA; €CIIU B Mpeeaax OTCEKa MOMEHT WM MOIMEPEYHas CHila MEHSIOT 3HAK, TO X CPEJHHE 3HAUEHHs CIETyeT
BBIUUCJIATH HA y4aCTKE OTCEKA C OJHUM 3HAKOM.

MecTHoe HampsiKeHHE 0, . B CTEHKE MOJ COCPEAOTOYEHHON HArpy3KOH CIEAyeT ONPEIeNATh COrIacHO TPeOOBaHMAM

mn. 5.13 u 13.34* (npu ’n = 1,1) HacTOAIUX HOPM.

B OTCCKax, ra€ COCpCAOTOYCHHAs HArpys3kKa MNpujIOKEHa K paCTAHYTOMY ITOACY, OJHOBPEMCHHO OOJI?)KHBI OBITH YYTCHBI
TOJIBKO JIBa KOMIIOHEHTA HAIIPS?)KEHHOTO COCTOSIHUA: C U T WJIN O'loc nrt.
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OJHOCTOPOHHME MOSICHBIE LIBBI CIIEAYeT NMPUMEHATH B OalKkax, B KOTOPBIX HPH INIPOBEPKE YCTOHYMBOCTH CTEHOK
3Ha4eHHs JIeBOH YacTu Gpopmynsl (74) He npesbimarot 0,9y, npu A, <38uy,mpu A, >38.

7.3. YCTOWYHMBOCTD CTCHOK OaOK He TpeOyeTcs MPOBEPSITh, €CIU MPH BBIMOJHEHUH ycloBHi (33) ycoBHas THOKOCTD

A= by /ﬁ
creHku "t \ E He NpeBbIIIACT 3HAYCHUH:

3,5 - mpH OTCYTCTBUU MECTHOTO HANPsDKEHUS B OalkaX ¢ JBYCTOPOHHUMH MOSICHBIMU IIIBAMU;

3,2 - T0 Xe, B 6ankax ¢ OJHOCTOPOHHUMH MOSICHBIMH IIIBaMHU;

2,5 - TpH HAIMYUU MECTHOTO HAIPSKEHUS B 6alKax ¢ ABYCTOPOHHHMU MOSICHBIMU IIIBAMU.

[Ipu 3TOM cienyeT ycTaHaBIUBAaTh IOIEPEUHbIE OCHOBHBIE pedpa XKEeCTKOCTH corflacHo TpeboBaHusM mm. 7.10, 7.12 u
7.13 HacTOSIIMUX HOPM.

7.4*. Pacuer Ha yCTOHYMBOCTH CTEHOK OaJOK CHMMETPHYHOTO CEUYECHHUS, YKPEIJIEHHBIX TOJIBKO IOIEepeYHBIMU

OCHOBHBIMH PEOpPaMH KECTKOCTH, IPU OTCYTCTBHH MECTHOTO HANPSIKEHHUS (0, = 0) U YCIOBHON THOKOCTH CTEHKH A, <6
cienyeT BBIMOIHATH 10 Gopmyie

Vol )+, ) <, (74)

e 7, - Kod3pGuuMeHT, IPUHAMAEMBIH 110 TabJ. 6™ HACTOSIMX HOPM;

- - cm‘Ry
a7 A2
U (75)
0,76 | R
T, =103|1 5 XZS
o (76)
B dopmyre (75) ko3ddHIMenT ¢, cnexyeT NpUHUMATh:
JUTSL CBAPHBIX 0AJIOK - 10 Tabu. 21 B 3aBUCHMOCTH OT 3Ha4YeHUs KodhduinenTa d:
Tabnuma2l
o <0,8 1,0 2,0 4,0 6,0 10,0 >30
C,, 30,0 31,5 333 34,6 34,8 35,1 35,5
3
&= Bbéf I
he\t ), (77)
rre b/»I/I !~ COOTBETCTBEHHO IMPHHA U TOJIIIMHA CKATOTO Mosica Oankwy;
£ - koadduIreHT, NPUHUMAaEMBbI 110 Tad. 22;
A7 6aloK Ha BBICOKONPOYHBIX O0NTaX ., = 35,2.
Tabnuma 22
Banku YcnoBust paboThI CKATOrO mosca i
TlonxpanoBeie KpaHoBbIe pesibChbl HE TPUBAPEHBI 2
KpanoBsle perabchbl IpUBapeHbl 0
TIpoune TIpu HenpepbIBHOM ONMHMPAaHUH TUTHT ©
B npounx cirydasx 0,8

IMpumedanue. sl OTCEKOB MOIKPAHOBBIX 0AJNOK, IIe COCPEIOTOUEHHAS HArpy3Ka MPUIOXKEHA K PACTSIHYTOMY IMOSICY, NP BBIYHCICHHH
kodddurpenta § cienyer npuHumats S = 0,8.

~ _d [R
B ¢opmyne (76) ¢ ¢tV E ,
r/ie d - MeHblIas U3 CTOPOH TUIACTHHKH (/ of WM a);

/L - OTHOILICHUE OOJBIIEH CTOPOHBI ITACTUHKY K MEHBIIIEH.
7.5. PacueT Ha yCTOMYMBOCTb CTEHOK 0aIOK CHMMETPHUYHOIO CEUCHHS C YUETOM Pa3BUTHS IUTACTHYECKUX JehopMariui

IIpH OTCYTCTBHHM MECTHOTO HanpsbkeHus (oy,. = 0) u npu t < 0,9R, 4 f/ A4,>02522< xw <6 cnemyeT BBHIMOJHATH MO
bopmyne
M<Ry, hzeft A/ A, + a), (78)
rie
@=024-0,15(t/R)*-8,5 107 (M-22)%

371eCh T, CleyeT IPUHUMATB 110 Tabi. 6*, a T - onpenenars no Gopmyne (73).

7.6*. Pacuer Ha yCTOHYMBOCTH CTEHOK OaJOK CHMMETPHYHOTO CEUYCHHUS, YKPEIJICHHBIX TOJIBKO IOMEepPEeYHBIMU
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OCHOBHBIMHU peOpaMu KeCTKOCTH (puc. 12), Npu HAIWYMU MECTHOrO HampsukeHus (o,. # 0) cieayeT BBIIOJHATH IO

dopmye
2 2
o Gl T
—_ _—loc +| — < 'Y(.
Gcr G/nc,cr Tcr y (79)
e Y, - CIeAyeT MPUHUMATE M0 Tabj1. 6* HACTOAIMX HOPM;
0, 0,5 T - OIPEACIITH COTIIACHO TpeboBaHusM 1. 7.2%;
7,,.~ ONPeNEsTh 110 popmyie (76).
3nauenus o, 1 0, ., B Gopmyie (79) crenyer onpenensrs:
a)npu a/ he/.s 0,8
o, - mo popmyae (75);
R,
Glac cr a2
Moo (80)
¢ 4 F T
e -]
— 1
) W TS B :
tor N 3 o1
" 1 =D | : ’
6 RS B ¢
1 H
| #. ra
L e ]
4 + £ r
L z
- W
6}% T « 5111
Al 6un L1 E.@J y E J%
6 Slpc T ,6 — !

Puc. 12. Cxema 0ajiku, yKpenJeHHO# nonepeyHbIMU OCHOBHBIMH pedpaMu kecTKocTH (1)
a - COCpeIOTOUYEHHAs! Harpy3ka F' MpUIIoyKeHa K CKaToMy TI0sICY; 6 - TO JKe, K PacTsIHyTOMY HOsICy

e ¢ - Ko3QGUIMEHT, MPUHUMAEMBIH I CBapHBIX 0aoK Mo Tabi. 23 B 3aBUCHMOCTH OT OTHOIIEHHS a / N ¢ M 3HAUSHHSA
4, BeIUUCIseMoro o hopmyie (77), a ast 6aok Ha BICOKOIIPOYHBIX O0JITax - 1mo Tadi. 23, a;

Xazg R,/E

Ecin HarpyxeH pacTsHy T M0SC, TO PU pacyeTe CTCHKH € YYETOM TOJIBbKO 0, . U T IPU ONPECIeHIH K09 dULHeHTa

d mo dopmyne (77) 3a b/» W [ CIE/lyeT TPHHMMATE COOTBETCTBCHHO WIMPHHY H TONIMHY HATPYKEHHOTO PACTAHYTOTO
mosica;
6)mpua/h ef> 0,8 1 oTHOWIEHNH 7). / o GoJbIIIe 3HAYECHUH, YKa3aHHBIX B Ta0M. 24,

R,

cr = ?
a,, - 0 hopmysie X, (81)
T7e ¢, - K03 bUIMeHT, onpeaesemMslit mo Tadm. 25;
O1pc.cr = 110 Gopmyite (80), B KOTOPOIA IIpH a / h of” 2 ciemyeT MpUHAMATh a = 2hef;
B) pH @ / hef> 0,8 v oTHOWEHNH 0, . ./ 0 HE DONee 3HAUECHUH, yKa3aHHBIX B Ta0. 24:

o, - no popmyue (75);

Ope.cr - 10 popmyite (80), HO ¢ mozxcTaHOBKOI 0,50 BMECTO @ PH BHIYUCIICHUH L, B popmyne (80) u B Tabm. 23.
Bo Beex ciy4asx 7, clieayeT BHIYUCIHATE 10 ACHCTBATENBHBIM Pa3MepaM OTCeKa.

7.7. B creHke Oankm CHMMETPHYHOTO CEUEHHMS, YKPEIUIEHHOW KpOME MOIEPEYHBIX OCHOBHBIX pebep OITHUM
HPOOIEHEIM PEOPOM KECTKOCTH, PACHONOKEHHBIM Ha PACCTOSHUM /1; OT pACYETHOH (CKaTol) rpanuisl oTceka (puc. 13),

00€ TUTACTHHKY, Ha KOTOPBIE 3TO peOpo pa3ieiseT 0TCeK, CICAYET paCCUUTHIBATH OTICIBHO:
a) MIACTUHKY 3, PacloI0KEHHYI0 MEXK/TY CXKAThIM MOSICOM M MTPOAOIBHBIM PeOpPOM, 1o GopmyIie

WWW.STROYTENDERS.RU
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2
a/ Ocrl + %loc / Oloc,crl +(/ Tcrl) < Ve (82)

I/ie Y, CIelyeT IPUHUMATB 110 TalJl. 6* HACTOSIINX HOPM, & 0, 0, . U T - ONPE/EISTH CONIACHO TPEOOBAHUSM II. 7.2%.

Tabnuma23
5 3Ha4enus C |, IS CBApHBIX OaNoK npw a / i . PABHOM
<0,5 0,6 0,8 1,0 1,2 1.4 1,6 1,8 >2,0
<1 11,5 12,4 14,8 18,0 22,1 27,1 32,6 38,9 45,6
2 12,0 13,0 16,1 20,4 25,7 32,1 39,2 46,5 55,7
4 12,3 13,3 16,6 21,6 28,1 36,3 452 54,9 65,1
6 12,4 13,5 16,8 22,1 29,1 38,3 48,7 59,4 70,4
10 12,4 13,6 16,9 22,5 30,0 39,7 51,0 63,3 76,5
>30 12,5 13,7 17,0 229 31,0 41,6 53,8 68,2 83,6
Tabnuma23,a
alh, 0,5 0,6 0,8 1,0 1,2 14 1,6 1,8 2,0
< 13,7 15,9 20,8 28,4 38,7 51,0 64,2 79,8 94,9
Tabnuma?24
T 5 Mpenenbubie 3uauenus o,  1pu a/ h,, paBHOM
0,8 0,9 1,0 1,2 1.4 1,6 1,8 >2,0
CapHble <1 0 0,146 0,183 0,267 0,359 0,445 0,540 0,618
2 0 0,109 0,169 0,277 0,406 0,543 0,652 0,799
4 0 0,072 0,129 0,281 0,479 0,711 0,930 1,132
6 0 0,066 0,127 0,288 0,536 0,874 1,192 1,468
10 0 0,059 0,122 0,296 0,574 1,002 1,539 2,154
>30 0 0,047 0,112 0,300 0,633 1,283 2,249 3,939
Ha BEICOKOIIPOYHBIX O0ITaX - 0 0,121 0,184 0,378 0,643 1,131 1,614 2,347
TabGnuma 25
al Dy <0,8 0,9 1,0 1,2 1,4 1,6 1,8 >2,0
<, o rabn. 21, Te. ¢, =, 37,0 39,2 452 52,8 62,0 72,6 84,7
o/
5610t T + £ T
4\ J
A J w(s — w H 2
¢ ? fo | s : = :
I O ’
y 4 f < A
6 /A7 v s = | ‘e
S f '
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o }
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Puc. 13. Cxema 6a1Ku, yKpenJIeHHOMH NMonepeYHbIMU OCHOBHBIMHU pedpaMH H NPOJ0JILHBIM PeOpOM KeCTKOCTH

a - CocpeIoTOYCHHAs Harpy3Ka /' IpUIIoKeHa K CKATOMY T0ACY; 6 - TO ’e, K pacTSHyTOMY; / - TIoIlepedHOe OCHOBHOE peOpo JKECTKOCTH; 2 -
IIPOIOJIBHOE PeOPO KECTKOCTH; 3 - INIACTHHKA y CKATOTO IM0sACa; 4 - INIACTHHKA Y PAaCTSHYTOTO 10sIca

3HaueHUs 0, U 0, .1 CICAYET ONPEALISTH 10 popMyJIam:
npu 6;, . =0
476 R,
GC}“] = —?
1=h/h, N (83)

rae
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npu oy, FO0uuy=alhy <2

119y R
A T T h I, 22
Ay A (84)

R
Glac,crl = (1’24 + 0’476}11)“/?_}

a o (85)
2
1
Y= (M + _] >
W

T=4 5
rae “ t\VE , (86)

Ecin a / hy > 2, TO Ipu BBIYUCICHUM G| U 0} . .. CIE/yeT NPUHUMATE a = 2hy; T,.| HEOOXOIUMO ONPENEIATH 110

¢dopmyie (76) ¢ mOACTaHOBKOI B HEe pa3MEepOB MPOBEPSIEMON TIIACTUHKH;
0) IUIaCTHHKY 4, PACIIOJIOKEHHYIO MY TPOJOIBHBIM PeOPOM M PACTSHYTHIM I0SICOM, - IO hopMyJie

2 2
|:0(1 —2h/hy) 4 Sl :| + (T_] <y,
Gch cSloc,ch Tcrz (87)

>

543 R,

Gcr = =
e * o5-m/n, P22 (88)

Olpecra = CeAyeT omnpeznenats no dopmyse (80) u tabu. 23 npu & = 0,8, 3aMeHsis 3HAYCHUE OTHOLICHUS a / hej
3HaueHueM a/(h of hy);

T,,0 - CICYeT ONpeaensTh o hopmyJe (76) ¢ IOACTAHOBKOH B Hee PasMepOB MPOBEPSIEMOM IIIACTHHKN;

012 = 0,40, - TIpH IPHIOKEHNN HATPY3KH K C)KATOMY TI0sCY (puc. 13, a);

0lpc2 = Ojpe - IPY IPUIIOKEHUH HATPY3KH K PACTSHYTOMY 10sCy (puc. 13, 0).

Kosddunuenr y,, cnepyer onpeaensrs no Tabi. 6* HaCTOAMIMX HOPM.

7.8. Tlpu yKpemIeHNWH TUIACTUHKY 3 JOMOTHUTEIbHBIMUA KOPOTKMMH MOMEPEYHBIMU PeOpaMu MX CIEAyeT AOBOIHUTH 110
MIPOOIBHOTO pedpa (puc. 14).

n@’f

T

o 4 P;
O/0c L‘f lL N — 'Q,_".F_w -2

P’ET ANARA P = [T

h — o

— - 4
6, ] 4 L7 6, — ,/E |1
— - = [vrorors.}

b2 ] Y66, et

Puc. 14. Cxema 6a1ku, yKpelJeHHOI MonepeYHbIMH OCHOBHBIMH pedpaMH :kecTKOCTH (1), NPoI0JILHBIM pefpom
JKeCTKOCTH (2), pa3aejsilOIIMM OTCEK CTEHKHU HA MJIACTHHKY (3) y CKaToro nmosica M nJIacTUHKY (4) y pacTsiHyTOr o
nosica, a Tak:ke KOPOTKUMHM pedpaMHu :kecTKocTH (5)

B sTOM ciryuae pacder MIACTHHKH 3 ClIeXyeT BBIIONHATH 1Mo dopmynam (82) - (86), B KOTOPEIX BEIUYUHY @ CIIELyeT
3aMCHSTh BEIMYUHON a |, TAC a; - PACCTOSHUE MEKIY OCAMU COCEAHHX KOPOTKHX pebep (puc. 14); pacuer MiIacTHHKU 4

CJie/lyeT BBIIOJIHATE COTJIacHO TpeOoBaHusaM 1. 7.7, 6.

7.9. Pacder Ha yCTOMYMBOCTH CTEHOK 0allOK aCUMMETPUYHOTO cedeHus (C Goyiee pa3BUTBIM CXKATBIM MOSICOM) CIEIyeT
BBIMOJIHATE 110 (popMyJaM Iin. 7.4%, 7.6*-7.8 ¢ y4eToM CIIeayroNuX H3MEHEHH:

JUISL CTEHOK, YKPEIUICHHBIX TOJIBKO MONEPEYHbIMH pedpamu jxecTKocTH, B popmyinax (75) u (81) u tabn. 25 3HaueHue
h o CTIEMYET NPUHUMATH PABHBIM YIBOCHHOMY PACCTOSHUIO OT HEHTPAILHON OCH /10 pacyeTHOH (cxaToif) TpaHUIIBI OTCEKa.

Mpua/ hef> 0,8 u 0y, # 0 cnemyer BEIIOHATL 00a pacyeTa, yKasaHHbIE B III. 7.6%, 6 1 7.6, B, HE3aBUCHMO OT 3HAYEHHUS
Oroc! 0

JI1 CTCHOK, YKPCIUICHHBIX MMONICPECYHBIMHA pe6paMH 1 OJHHUM IIPOJOJIbHBIM pe6p0M, PacCIiOJIOKCHHBIM B C)KaToM 30HE:
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oh,
a) B hopmyuet (83), (84) u (87) Bmecro h;/h o CTICLYCT OJICTABIIATH 2h, ;
1 A
0) B popmyny (88) Bmecro (0,5 - £ I/hef) CIIeIyeT MOACTABIATE \ & hy
g .90
3neck . o

I/l€ 0, - KPAeBOE PACTATMBAIOLIEE HANPSDKEHHE (CO 3HAKOM «MHHYC») Y PACUETHOM rPaHHMIIbI OTCEKA.

B ciyuae pa3BUTOro pacTssHyTOro (HEHArpy>KeHHOr0) Iosica pacyeT Ha YCTOWYHMBOCTD NPH OJHOBPEMEHHOM JIEHCTBUH
HaNPsHKSHUH ¢ U T CIeIyeT IPOU3BOIUTH 1Mo Gopmyite (90).

7.10. Ctenku Ganok ciexyeT YKpEIsITh MONEPEeYHbIMH pedpaMM >KECTKOCTH, €CIM 3HAYeHUS YCIOBHOM TMOKOCTH

cTeHKH Ganku A, TPeBBIMAIOT 3,2 MPH OTCYTCTBUM MOABHKHOM HATPY3KH M 2,2 - MPH HATHYMH MOABIKHON HATPY3KH HA

rnosice OaIKu.

PaccrostHue Mex/Ty OCHOBHBIMU IOIEPEYHBIMU pedpaMu He JOJDKHO MPEBBIIIATh 2hef mpu A, >32u 2,5he/» npu A, <
3,2

JlonmyckaeTcst MpeBBIIIaTh YKa3aHHBIE BBIIIE PACCTOSHUS MEXIY pedpaMu 10 3HAYCHUS 3hef IIPU YCIOBUH, YTO CTEHKA
0anky yIOBIETBOPSIET MpoBepkaM Mo mm. 7.4% 7.6*-7.9 m obmas ycTOWYMBOCTh Oanku oOecriedeHa BBIMOJHEHHEM
TpeboBanmii m. 5.16%, a wim 5.16*, 6, npuuemM 3HaUYEHUS lef/ b nns cxxatoro mosica He NOJHKHBI MPEBHIIATH 3HAUEHUIH,
omnpeenseMbIx 1o GopMmynam Tabi. 8% id Harpy3Ku, IPUIOKEHHON K BEpXHEMY IOSICY.

B mecrax mpmiokeHHs OONBIINX HEMOABIKHBIX COCPEJOTOYEHHBIX TPY30B M Ha OIOpax CIEAyeT YyCTaHaBIHUBATh
ToTiepevHsIe pedpa.

B crenxe, ykpereHHOH TONBKO IONEPEYHBIMH peOpaMu, IIMPHHA MX BBICTyHaromledl yacTu b, NomkHA OBITH s
MapHOTO CHMMETPUYIHOTO pebpa He MEHee hef/ 30 + 40 MM, 11 OJHOCTOPOHHETO pedpa - He MeHee he/»/ 24 + 50 Mm;

TOJILMHA pedpa 7, NOIKHA OBITh HE MEHee 2b,\|R,/E

CreHkH 6alloK JOMYCKAeTCsl YKPEIIATh OJHOCTOPOHHUMH MONIEPEYHBIMU peOpaMu )KeCTKOCTH U3 OJUHOYHBIX YTOJIKOB,
IIPUBAPUBAEMBIX K CTEHKE IepoM. MOMEHT MHEPIUH TaKoro pedpa, BBIYMCISIEMBIA OTHOCHTEIBHO OCH, COBIIANAIONIEH C
OmmpKaiinet k peOpy rpaHbIO CTEHKH, JOJDKEH OBITh HE MEHBIIIE, UeM JJIS TAPHOTO CUMMETPUYHOTO pedpa.

7.11. IIpu yKpemneHHd CTEHKM OJHUM IIPOAOJILHBIM PEOPOM HEOOXOMMMbIE MOMEHTHI MHEpUMM J; cedeHui pebep
KECTKOCTH CIIEI[yeT ONpPEeIATh!

JUIs TIOIepevHbIX pebep - o popmye

Jo=3hf3; (89)

JUTS TIPOJIONBHOTO pedpa - Mo ¢popmysiam Tadi. 21 ¢ y4eToM ero IpereNbHBIX 3HAaueHHH.
IIpu pacmonokeHun MPOJOJIBHOTO M TMONEPEYHbIX pedep C OAHON CTOPOHBI CTEHKM MOMEHTHl MHEPIHH CeYeHUN
KaXKJ0T0 U3 HUX BBIYHCIISIIOTCS OTHOCUTEIBHO OCH, COBMAIAIONIeN ¢ Ommkaiiieil kK pedpy rpaHblo CTEHKH.

Tabnuma26
Wik Heo0xonuMplif MOMEHT HHEPIUU CEUCHHUS IIPOJIOTBLHOIO IIpenenpHble 3HAYEHUS
Ief pebpa J; MHUHAMAIBHBIE J Lmin MaKCUMaIbHBbIE J, L max
0,20 (2,5-0,5a/ h,p) x a*r /by 1,5he/t3 7he/t3
0,25 (1,5-04a/hy)xat | h, 1,5h, ¢ 3.5h,0
0,30 1,5h, - -

[Ipumeuanue. llpu Beruncnennn J ; 1iist IPOMEKYTOUHBIX 3HAYCHUN hl/hefnonycxaeTc;I JIUHEeHHAs HHTEPIOJISAIHS.

MuHuManbHbIE pa3Mephbl BHICTYMAIOIIE YacTH MONEPEeYHbIX M MPOJOIBHBIX pedep KECTKOCTH CleAyeT MpUHHMATh
coriacHo TpeboBaHusM 1. 7.10.

7.12. Y4acTOK CTeHKH OalKu COCTaBHOTO CEUYEHHs HaJl OIOPOH HpU YKPEIUIEHHH ero peOpaMu >KECTKOCTH CIedyeT
paccUMTHIBATH Ha MIPOIOIBHBIN U3rub U3 IIOCKOCTH KaK CTOIKY, HarpyXEeHHYIO ONOPHOI peakiueil. B pacyetHOe ceueHne

9TOW CTOWKH CIIEAYeT BKIIOYATh CEUCHHE pedpa )ECTKOCTH M TIOJOCHI CTEHKH mupuHon 0,657V E/R, C KaXJ/I0H CTOPOHBI

pebpa. PacueTHyto IIMHY CTOMKHM ClleyeT IPUHUMATh PAaBHOM BBICOTE CTEHKH.

Hwxane topupl omopHbeIX pedep (puc. 15) MOMKHBI OBITH OCTPOTaHBI JHOO IIOTHO NPUTHAHBI WM NPUBApEHBI K
HIDKHEMY TosICy Oanku. HampspkeHnst B 9THX CEUEHHAX MpPH JEHCTBHUM ONOPHON PEAKIMH HE JOJDKHBI MPEBBINIATH: B
nepBoM ciryuae (puc. 15, @) - pacueTHOro CONPOTUBIECHUS MPOKATHOMN CTalIK CMSTUIO Rp npu a < 1,5¢ u cxaruto Ry IIpu a

> 1,5t; Bo BTOpOM ciyuae (puc. 15, 6) - cmatuto R,
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2/ J)

g
ho

Puc. 15. Cxema ycTpoiicTBa 0nOpHOTo pedpa sKecTKOCTH

a - B TOpIie C IPUMEHEHHEM CTPOXKKH; O - YAATEHHOTO OT TOPLA C IJIOTHOM MPUTOHKON MIIH IPHBAPKOH K HIDKHEMY HOSICY

B cmywyae mpuBapkm omopHOTo pebpa K HIDKHEMY IOsiCy OalKu CBapHBIC IIBBHI JOJDKHBI OBITH PAacCUWTAHBI Ha
BO3/IECTBUE OMOPHON pEeaKIny.

7.13. OnHOCTOpOHHEE PEOPO JKECTKOCTH, PACTIONOKEHHOE B MECTE MPHIIOKEHHUS K BEPXHEMY IOSACY COCPEIOTOYCHHON
Harpy3Ku, CleyeT pPacCUMTBhIBaTh KaK CTOHKY, CXKaTyl0 C OSKCLUEHTPUCHUTETOM, PaBHBIM DPACCTOSIHUIO OT CPEIUHHOM
IUTOCKOCTH CTEHKH 10 IIEHTpa TSDKECTH PAacUYeTHOTO CEUCHHsS CTOHKH. B pacdeTHoe cedeHne 3TOH CTOMKH HEO0OXOIUMO
BKJTIOYATh CeUeHHe pedpa JKECTKOCTH W IMOJIOCHI CTCHKH IIMPHHOMN O,65tVE /R, C KaXI0H CTOpOHBI pebpa. PacdueTHyro

JUIMHY CTOMKH CJeyeT IPUHUMATh PABHOM BBICOTE CTEHKHU.
CTEHKHU HEHTPAJIBHO BHEHEHTPEHHO-CXKATBIX U C)KATO-U3I'NBAEMBIX 3JIEMEHTOB

7.14*. OTHoOIIEHHE pPacueTHOH BBICOTHI CTEHKH K TOJIIUHE / ef/ ¢t B LEHTpalmbHO-CXaThIX (m = (), a Takke BO
BHELICHTPEHHO-CXKATBIX U C)KATO-U3TNOAEMBIX 3JIEeMEHTax 1o puc. 16* (m > 0), kpoMe ciaydaes, yKa3aHHBIX B IT. 7.16%, kak

TIPaBUJIO, HE TOJDKHO MPEBBIIIATH 3HAUCHUI Mo E/ R.v , TJIe 3HAYEHHS A, CIELYET ONpeeNaTh IT0 Tabm. 27*.

—Ar'— 4
i 14
< . ::]

el e i

Puc. 16*. CxeMa BHeleHTPEHHO-C:KATHIX 3JIEMEHTOB IBYTABPOBOI0 U KOPOOYAaTOr0 ceYyeHui

7.15. UckmodeH ¢ tabm. 28.
7.16%. JIns BHELEHTPEHHO-CXATBIX M CXKATO-U3THOAEMBIX 3JIEMEHTOB JBYTaBPOBOTO M KOPOOYAaTOro ceueHHit (puc.
16*), paccuntbiBaeMbIX 10 Gopmyie (56), OTHOLIEHHE PAaCUETHOH BEICOTHI CTEHKH /1 of K TOJIIIHHE / CTIETET ONPE/IENATE B

3aBHCHMOCTH OT 3HaueHMs a = (¢ - 01) / o (o - HauOoNblIEE CKUMAIOIIEE HAMPHKEHHE y PACUETHON IPaHHILI CTEHKH,

OPUHUMACMOC CO 3HAKOM «IIIIOC» W BBIYHCIICHHOC 0e3 yducera K03(1)(1)I/IHI/IBHTOB ® WK ¢ ; 01 - COOTBCTCTBYIOIICC

e’ (oexy 0
HaNpsHKEHHE y MPOTHBOIOIOKHON PaCYETHOM IPaHUIIBI CTEHKH ) M TPUHUMATh He OoJiee 3HaUeHUH, OnpeaesieMbIX:
mpu 0. < 0,5 - 1o 1. 7.14* HACTOSIUX HOPM;
« o>1-mno dpopmyne

h, -
4 =435 (2o -DE <38 | £

t o(2—a+yo’+4p%) R, (90)

>

T 0

- =2
rief=1,42a-1) o - (3mech th - CpelHee KacaTelbHOS HANpsHKCHNE B pACCMATPHBAEMOM CECUCHUN );

npu 0,5 <o < 1 - THHEHHOM UHTEPNOAIUEH MEX Ty 3HAUCHHUSIMH, BBIYUCICHHBIMHU ipr 0. = 0,5 m o = 1.
7.17*. [Ins BHEIEHTPEHHO-CKATHIX M CXKATO-N3TMOAEMBIX AJIEMEHTOB C CEYEHMSMH, OTIMYHBIMHA OT JABYTaBPOBOTO H
KOpoO4YaToro (3a MCKIIOUCHHEM TaBPOBOTO CEUEHMsS), YCTAHOBIECHHBIE B M. 7.16™ 3HaueHMs OTHOIICHUI he/»/ ¢t caenyer

yYMHOXaTb Ha ko3 dunment 0,75.
7.18*. Jlna neHTpaabHO-, BHELIEHTPEHHO-CXKATBIX U CXKATO-U3TMOAEMBIX AJIEMEHTOB TaBPOBOI'O CEUYEHHs C YCIOBHOU

rubkocThio A oT 0,8 10 4 OTHOIIEHHE PACUeTHOH BBHICOTHI CTEHKM TaBpa K TojmuHe Tipu 1 < bf/ h,r< 2 HE JOIKHO

MIPEBBIIIATE 3HAYCHUH, ONpeAeIIeMBIX TIO (hopMyIIe

h - b
9 (0,40+0,0770) 140,25 |21 |x |E

hy ) VR, OD*

rae bf- IIMPpUHA ITIOJKH TaBpa,

hef_ pacyeTHas BbICOTAa CTCHKH TaBpa.

Ipu 3Havennsax A < 0,8 umu A > 4 B popmyrne (91)* crenyeT NpuHMMATh COOTBETCTBEHHO A = 0,8 min A = 4.
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HpI/I Ha3HA4YCHHUU CCUYCHUA OJJICMCHTA II10 HpeZ[CJ'ILHOfI FI/I6KOCTI/I, a TaKXXE IpPU COOTBCTCTBYIOIICM 000CHOBaHUU

pacyeToM HauOOJbIINE 3HAYCHUS hef/ ¢ cieiyeT yMHOXKATh Ha KO3 duiment 4 R@,/c (tne g, =pume, =¢,0=N/
A), Ho He Oonee yeM Ha 1,25.

Tabnuma27
OTHOCHTEIbHBIN C = 7% x
OKCLICHTPUCHUTET CHCHHE SIICMEHTA 3HaueHue g DopMysl s onpeneneHus 4V
m=0 JIByTaBpoBoOE A <2,0 xuw 130401572
A 220 xuw =1,20+ 0,35 1 , HO He Gornee 2,3
Kopob6uaroe, LIBEJIEPHOE * <10 =12
TIpOKaTHOE _ _”” ’
A =10 Ay =1,0+0,2 % , Ho He Gonee 1,6
[IBennepHoe, Kpome % <08 - 10
TIPOKATHOTO _ _”” >
A =08 My =0,85+0,19 % , Ho ne Goxee 1,6
m=>1,0 JIByTaBpoBoe, KopobGuaroe Xl <20 xuw 1304015 Xl )
1220 T = 1,20 + 0,35 M, 1o 1e Goree 3,1

O0o03HaueHus1, NPUHATHIE B Ta0I. 27%:
A - yCIOBHAst TMOKOCTb 3JIEMEHTA, IIPUHUMAeMas B pacyeTe Ha yCTOHYMBOCTb P LEHTPATBLHOM CHKATHUH;

7‘1 - YCJI0BHasA TUOKOCTh DJIEMCHTA, MIpUHUMAacMasd B paCc4y€Te Ha yCTOﬁ‘IHBOCTb B INIOCKOCTH Z[CﬁCTBPISI MOMCHTA.

IMpumeuanus: . KkopoO4aTbiM OTHOCATCS 3aMKHYThIE MPSIMOYTOJIBHBIC IPOGUIH (COCTABHBIC, THYThIC IIPSIMOYTOJIbHBIC U KBaAPATHBIC).

2. B KopoBuaTOM CeueHHH IpH m > 0 3HAUCHHE My CIEAYET ONPENEIATh AN CTEHKH, IapaLIeIbHON IITOCKOCTH H3rHOAIOMEro MOMEHTA.

3. Ipu 3uavenusx 0 < m < 1,0 3HadeHne Ay CIEIYET ONMPENeNsTh TMHEHHOM HHTEPIIONAIHEH MEKILY 3HAYCHUAMH, BHIYHCICHHbIE IpH m = 0 I
m=1,0.

7.19*. B HCHTPAJIBbHO-CKATBIX 3JICMCHTAX ABYTABPOBOI'0 CCUCHHA IJId CTCHOK, MMCHOIIUX PACYCTHYIO BBICOTY hef u
YKPETUICHHBIX TTApHBIM TPOJIOJIEHBIM PeOpOM, PacIiOIOKEHHBIM TOCPENHE, 3HAYCHUE /i ef/ ¢, yCTaHOBJICHHOE B II. 7.14%,

CIIE/lyeT YMHOKATh Ha KOO ULMEHT /3, onpenensieMbli npu J, l/(he/t3) < 6 o popmyie

‘]s/

J
=1+04 o
P h

1-01-2L
ol hyt” ), (92)*

rae JS[ - MOMCHT MHCPUNHU CCUCHHUA ITPOAOJIBHOTO pe6pa.

IIpu yKpenaeHnn CTeHKH BHEIIEHTPEHHO-CKATOTO MIIN C)KaTO-U3rH0aeMoro 3JieMeHTa MPOJOIbHBIM PeOPOM KECTKOCTH
C MOMEHTOM uHepuuu Jy; > 64, f3’ pacIoIoXeHHBIM MTOCPEHE CTEHKH, Hanbojee Harpy>KeHHYI0 4acTh CTCHKH MEXIY
MOSICOM | OCBIO pebpa clefyeT paccMaTpUBaTh KaK CaMOCTOSITENIbHYIO IJIACTUHKY U IPOBEPATH COTVIACHO TPeOOBAHUSM .
7.14* wmm 7.16*.

IIpu pacnonoxxeHnn pedpa ¢ OTHONW CTOPOHBI CTEHKH €r0 MOMEHT MHEPIUH JOKEH BBIYUCISITHCS OTHOCUTENHHO OCH,
COBMEIIEHHOH ¢ OJIMKaWIIel TpaHbIO CTCHKH.

[IpomomeHEIE pedpa KECTKOCTH CIeAyeT BKIIOUATh B PACUETHBIC CEUCHHUS SIIEMEHTOB.

B cnyuyae BhIMOMHEHHS MPOAOIBHOTO pebpa B BuAe rodpa CTEHKH IPH BBIYUCICHUU hef ClielyeT YYHUTHIBATh
pa3BepHYTYIO JIHHY Todpa.

MuHuManpHble pa3Mepbl BBICTYMAIOUIEH YacTH NPONOJIBHBIX pedep >KECTKOCTH CcIeAyeT MPHUHUMAaTh COTJIacHO
TpeOoBaHHUAM T1. 7.10 HACTOSAIINX HOPM.

7.20%. B cinyuasx, korga (akThdeckoe 3HaueHHe hef / t TpeBHIIAET 3HAYEHHE, ompenensemMoe mo m. 7.14% (mis
[EHTPATBHO-CKATHIX 3JICMEHTOB He Oojiee ueM B JiBa pas3a), B pacueTHHIX (OopMyJax 3a 3HaueHHe A ClielyeT NMPHHUMATh

3HAYCHHUE A, ;, BEIYUCICHHOE C BBICOTOM CTEHKH /1,,,; (B KOPOOUATOM CEUCHNN ONPEACISIOTCS 1, ¥ A, , ;1 JUISL IUIACTHHOK,

00pa3yroIIX CEYEHUE U PACTIONOKEHHBIX COOTBETCTBEHHO MapalIeIbHO U MEePIEeHANKYIISIPHO IIOCKOCTH U3ruba):
I IByTaBPOBOI'O M MIBEJUIEPHOTO CeYeHui A, ;= A4 - (hef' h, )t

JUTSL KOpOOUYaTOTrO CeUeHHUsI:

TIPY IEHTPANILHOM CKaTHU A, ;= A - Z(hef' ho)t - Z(he/‘l -h )t

NpY BHELIEHTPEHHOM CIKaTUM M CXKATUM C U3ruboM 4,,,= A - 2(h of hy -
3HaueHus h,, CIeAyeT ONPEaLsTh:

JUT HEHTPAJIbHO-CKATBIX 3JIEMEHTOB HIBEJIJICPHOTO CEUCHUS 11O Q)opMyne

hred = ﬁ\’uwW’E/Ry , (92’ a)

rae 7\‘uw - YCJIOBHas THOKOCTh CTEHKH MBCJUICPHOI'0 CCUYCHUA, IpUHUMAaEMa 1o Tab1. ﬂ*;
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AJI HCHTPAJIbHO-CKATBIX 3JICMCHTOB IBYTABPOBOI'O0 U K0p06an0r0 CCUCHHH T10 (I)OpMyJ'IC

- (% -
hred = 7\‘uw _(Xw _IJ(xllW _k)

uw

(92, 6)

rae Mo - yCIOBHast THOKOCTb CTEHKH COOTBETCTBYIOIIETO CeUeHUs, MpHHUMaeMas 1o tabn. 27* npu m = 0;

o= hef R,V N — hef 1 Ry
A Y A o wl
" t E - ycCi10BHas THuOKOCTh CTCHKH, ITPHU BBIYHUCIICHUA hred’ NpUuHUMacMasl paBHOU Z‘1 E s

k - xo3ddunmeHT, MpUHUMAaEeMbIi PaBHBIM I BYTaBpoBOro cedenus k£ = 1,2 + 0,15 A (pu A>35 cienyer

MIPUHAMATh A= 3,5) u g kopobuaToro cedeHus k = 2,9 + 0,2X - 0,7 xw , (pu XW > 2,3 cnenyer NpUHUMATh A, =

2,3); 31mech . YCJIOBHAsI THOKOCTH JIEMEHTA, MIPUHATAs 110 Ta0u. 27%;

JUIS BHELCHTPEHHO-CKATBIX 1 CKATO-W3THOACMBIX MIeMEHTOB 10 dopmyse (92, 6), Tae 3HaueHHe M Creayer

BBIYHCIIATE 10 Ta0m. 27%*, a 3HaUeHUe k ipu A= Ay

Yxa3zaHHbIC U3MECHEHHS PACYCTHOMN BBHICOTHI CTCHKH CJIEyeT MPUHUMATH TOJBKO JIs ONpPEICICHHs IO CeUeHus A
npu pacuetax mo gopmynam (7), (51), (61) u (62) HACTOSAIIHX HOPM.

7.21%. CTCHKH CIUTOIIHBIX KOJIOHH TPH A e/,»/ t>23 VE /R, ClielyeT YKPeIUIITh MOTIEPEYHBIMA peOpaMu JKECTKOCTH,
PACIIONIOKEHHBIMU Ha PAacCTOSHUU (2,5-3)hef OJIHO OT JPYyToro; Ha KaXJOM OTIPaBOYHOM JJIEMEHTE JOJDKHO OBITh HE
MeHee IByX pebep.

MpuHuManbHbIE pa3Mephl BBICTYMAIONIEH YacTH MOMEpPEeuHBIX pebep MKECTKOCTH CleAyeT HPUHMMATh COTJIACHO
TpeOoBaHHUAM T1. 7.10 HACTOSAIINX HOPM.

MOACHBIE JIMCTbI (I10JIKHW) HEHTPAJIBHO-, BHEHEHTPEHHO-CKATBIX, C’AKATO-U3I'MBAEMbIX
N N3rUBAEMBIX 3JIEMEHTOB

7.22*, PacdeTHyIO IIMPHHY CBeca MOSCHBIX JIUCTOB (TIOJIOK) b of CIC/IYET NIPHHAMATH PaBHOM PAaCCTOSHUIO: B CBAPHBIX

3NIEMEHTax - OT TPaHU CTEHKH (TP OJHOCTOPOHHUX IIBAaX OT TPAaHM CTEHKH CO CTOPOHBI IIBA) IO Kpas MOSCHOTO JIMCTa
(TI071KM); B MIPOKATHBIX MPOQUIAX - OT Hadasa BHyTPEHHETO 3aKpyIJICHUS 10 Kpas MOJIKK; B THYTHIX npodmsix (puc. 11) -
OT Kpasi BBIKPYKKH CTEHKH JI0 Kpasi TIOSICHOTO JIUCTA (TIOJIKH).

7.23*. B neHTpaabHO-, BHELIEHTPEHHO-CXKATBIX U CXKATO-U3TUOAEMBIX AJIEMEHTAX C YCIOBHOM T'HOKOCTBIO A oor 0,8 1o 4
OTHOIICHHE PACYETHOI IMPHHBI CBECA MOACHOTO JINCTA (TOJIKH) b,¢ K TONIIMHE { CIIEAyeT NPHHAMATE He GOIlee 3HAUCHNIT,
ompesensieMbIx 1o Gopmynam Tabi. 29*.

IIpu 3HaueHUAX A< 0,8 mmn A >4p ¢dopmynax Tabn. 29* cremyer MpUHHUMATh COOTBETCTBEHHO A= 0,8 nmu A=

4.
7.24. B usrubaeMbIx 3JeMEHTaX OTHOIICHHE IIHPUHBI CBECA CKATOTO IosACa befK TOJIIIMHE ¢ CIeAYyCT NPUHUMATh HE

OoJiee 3HAYCHUH, onpeesaeMbIX 1Mo Taoi. 30.

TabGnuma29*

of
XapaKTepHCTHKa TIOJIKH (HO}ICHOI‘O HI/ICTa) " CCYCHUA DJIEMEHTA A

HawuGonbinne oTHOIIeHUs £

Heoxkalimnenuas JABYyTaBpa U TaBpa b;’f _ (0 3640 lox) i
t ’ ’ R,

OxaiimiieHHast peOpoM JByTaBpa M TaBpa

Py _(0,54+0157) |-
t R

¥

HeoxaiimiicHHas: paBHOIOJIOYHBIX YTOJKOB ¥ THYTHIX Npoduieid (3a HCKIIOYCHHEM b .\ [E
mBesnepa) ~L —(0,40+0,07%) |—
t

OxkaiimiieHHas1 peOPOM PaBHOIOJIOYHBIX YTOJIKOB M THYTBIX Mpoduieit

b;ff ~(0.50+0,18%)

HeoxkaiiMmenHast 6obIIast HEPaABHOIIOJIOYHOI'O YI'OJIKa U IT0JIKa IIBEJIEpa

by — oy
t = (0,43+0,08%) -

OxaiiMiieHHas peOpoM M yCHIICHHAs TUTaHKaMH THY TBIX TIpoduIIei

BEIERERE

b‘;f =(0.85+0,19%)

7.25. BricoTa OKaliMIISIFOIIIETO pedpa MOJIKU a op I3MEPSAIEMAS OT €€ OCH, JOIIKHA ObITh He MeHee 0,3b of B OTIEMEHTAX, He
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YCWJICHHBIX IUTaHKamu (puc. 11) u 0,2bef - B DJIEMEHTAaX, YCHJICHHBIX IIAHKaMH, IIPH 3TOM TOJNIIMHA pedpa J0DKHA

OBITH HE MEHEE Zaef\/ Ry /E .

7.26*. B nieHTpanbHO-CKATHIX AIIEMEHTaX KOpoOYaToro cedeHus HanOobliee OTHOLIEHHE PacUeTHOM MIMPUHEI Iosica K
TOJILIVHE bef/ ¢ cueqyeT IpUHUMATh o TalJ1. 27* Kak I CTEHOK KOpoO4YaToro ceueHusl.

Bo BHCHCHTPCHHO-CKATBIX U CXKATO-M3TH0AEMBIX 3JIEMEHTAX K0p06an0ro CeUYeHHS] HauOOJIbIIIee OTHOIIECHUE bef/ t

cienyeT IpUHUMATD:
mpu m < 0,3 - KaK JUIsl HEHTPATbHO-CKATHIX DJIEMEHTOB;

HpI/ImEI,OI/IX <2+0,04m bef/tsz/Ry;
_ b, /1 =(04+03%1-0.01m) |-
mpum=>10u * >2+0,04m R, .

Ilpu 3HAageHNAX OTHOCHTENBHOTO SKCueHTpHCHTeTa 0,3 < m <1 HauOOMNBIINE OTHOIICHHS Do/ ¢ CIIE/yET ONPENCIATH
TMHEHHOI MHTEPNONANNEH MeKTy 3HaUeHUAMU b f/ t, BeraucneHHsIMA Tpu m =03 um = 1.

Ta6auma 30

by
t

Pacuet u3rubaemMbIX 271€eMEHTOB XapakTepucTHKa cBeca
Haunbonbline 3Ha4eHNs] OTHOLICHHUS

B npejenax ynpyrux |HeoxaltMaeHHBIH b E
” of
nedopmanuii =0,5
t R,

OxaliMieHHBII pedpoM

b
2 —0,75 £
R,
C y4eToM pazButus [HeokaiiMiaeHHbIN
— 0,5,/E/R,
IacTHueckux gedopmarii’ b,/ 1=0,11h,/1,, Ho ne Gonee ¥
OxaliMIIeHHBII pedpoM
bef/ t= 0,16he/./t wo ne Gonee O VE/ Ry

w’

! Mpu hef/ t, < 21E/R, HanOOoJbIIee 3HAYCHUE OTHOLICHUS bef/ ¢ cieayeT IPUHUMATh:

ISl HEOKaHMIJIGHHOTO CBeca be/./ t= 03yE /Ry N

ULl OKaMIIEHHOTO peOpoM cBeca bef/ t= 0.45E/ R, .

O6o03HaueHus1, npuHsATHIEe B Ta61. 30:
hef- pacueTHas BEICOTa ANk,

£, - TOJIUHA CTCHKH Oanku.

7.27%. Tlpu Ha3HAYCHWW CEYCHUH IEHTPAIGHO-, BHEIECHTPECHHO-CKATHIX M C)KATO-U3THOAEMBIX DIIEMEHTOB IO
MPENeTbHON THOKOCTH, a W3TrH0aeMBbIX 3JEMEHTOB - IO TPEACTbHBIM IMporudam, a TakkKe NPH COOTBETCTBYIONIEM
000CHOBaHMH pacueToM HauOOJbIIKME 3HAUYECHUS OTHOILICHHS PACUETHON WIMPHUHBI CBeCa K TOJNIIUHE bef/ t crenyer

YMHOXAaTh Ha K03 UIHEHT VR2n /% 1o He Gonee uem Ha 1,25.

31€eCh CIeMyeT IPUHAMATE:
JUISl LCHTPABHO-, BHELCHTPEHHO-CAKATBIX U CKATO-M3rHOACMBIX S/IEMEHTOB: @,,, - MCHBIIEE U3 3HAYCHHH ¢, P, P oy CP,
HCTIONI30BAHHOE ITPU MPOBEPKE YCTOMIMBOCTH dJIeMeENHTa; 6 = N/ 4;
M )
oc=—o o=—>y+—x
JUIst N3rHOAEMBIX JIEMEHTOB: @, = 1; G - GoJblIee U3 ABYX 3HAYCHHIT W, wmm J, J,

8. PACUET JIMCTOBBIX KOHCTPYKIIAW
PACYET HA TPOYHOCTDb

8.1. Pacuer Ha mNPOYHOCTH IUCTOBBIX KOHCTPYKIHMH (00ONOUEK BpalIeHUs), HAXOIAMUXCI B OE3MOMEHTHOM
HaIpsDKEHHOM COCTOSTHHH, CIIEAYET BRITOTHATE 110 opMyIte

Joi—o.0,+ol +30, <Ry, (93)

TJI€ 0, M 0, - HOPMAJILHBIE HANPSKEHHUS 1O JIBYM B3AHMHO TEPIEH/KYIAPHBIM HAMPABICHHAM;
7. - Ko3(puimeHt ycnoBuil paboTel KOHCTPYKLMIA, Ha3HA4YaeMblil B cooTBeTCTBUM ¢ TpeboBanusmu CHull no

IIPOEKTUPOBAHUIO COOPYKEHUHU IPOMBIIIICHHBIX IPEANPUATHH.
IIpu sTOM aOCONIOTHBIE 3HAUEHMs TJIABHBIX HANpPSDKEHUH IOMKHBI OBITH He Oojiee 3HAUEHHH pacueTHBIX
CONPOTUBIICHHIA, YMHOKCHHBIX Ha ).

8.2. HampspxeHnst B 0€3MOMEHTHBIX TOHKOCTEHHBIX 000JI0YKax BpamieHus (puc. 17), HaXOAAIIMXCS TOA IaBICHUEM
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JKUJIKOCTH, Ira3a UJIN CBIITY4YEero MaTepHralia, CJICAYCT ONPCACIIATDH 110 (bopMynaM:

o, _p
nono oty (94)
o - F
' 2mtcos B , (95)

i€ 01 ¥ 05 - COOTBETCTBEHHO MEPUMOHANIBHOE H KOJIBLEBOE HAMPSIKEHHUS;
r| M7y - PaAUyChl KDMBU3HBI B IJIABHBIX HAIIPABICHUAX CPEMHHON IIOBEPXHOCTH 000I0UKH;
P - pacueTHOE JTaBJICHUE HA eIMHUITY TTIOBEPXHOCTH 000JI0YKH;
{ - TOJIIMHA 000JI0YKY;
F - Tnpoeknust Ha OCh z-z 00OJIOUKH IOJIHOTO PACUYETHOTO JABJICHUS, ACHCTBYIOIIETO Ha YacTh 000JOYKH abc
(puc. 17);
ruf - paguyc W yroil, IoKa3aHHbIe Ha puc. 17.

& s

z

Puc. 17. Cxema 000J104KHU BpalleHust
z

A
Z
Puc. 18. Cxema koHU4YeCKOii 000109KH BpalieHUs

8.3. HanpsokeHus B 3aMKHYTBIX O€3MOMEHTHBIX TOHKOCTEHHBIX 000JIOUKax BpAIICHUsI, HAXOASAIINXCS MO BHYTPEHHUM
paBHOMEPHBIM JIaBJICHUEM, CIIElyeT ONpeNessTh o GopMyam:
JUTSL VUTHHAPHIECKHX 000109eK

pr pr
o, =— =L
w2 (96)
U1 cpeprdeckrx o0oIoueKk
o,=0,= pr
2t CH)
TS KOHUYECKUX 000J10YeK
-
o= p4 02 = pr
2tcos B n tcos B ; (98)

IJIe p - pacueTHOEe BHYTPEHHEE JIaBJICHUE Ha €JMHUILY IOBEPXHOCTH 00OIOYKH;
7 - paIuyc CpeJUHHOMN MMOBEPXHOCTH 00010UKH (pHC. 18);
[ - yroia Mexay oOpa3yrolei KoHyca U ero ochio z-z (puc. 18).
8.4. B mecTtax u3MeHeHUS (OPMBI MM TOJIIIUHBI 00OJOYEK, a TaKKe M3MEHEHUs Harpy3KH JODKHBI OBITh yUTEHBI
MECTHBIE HapspKeHUS (KpaeBor 3P QeKT).

PACYET HA YCTOMYUBOCTH

8.5. Pacuer Ha yCTOWYHMBOCTH 3aMKHYTBHIX KPYTOBBIX IMJIMHIPHYECKHX OOOJOYEK BpAIICHHS, PaBHOMEPHO CHKaTBIX
apauIeTbHO 00Pa3yIONINM, CIIEyeT BBIIONHATH O (GopMyIie

015701 99)

I/ie 0 - PACUETHOE HANPSIKEHUE B 000JI0UKE;

WWW.STROYTENDERS.RU
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0, - KPUTUYECKOE HANpsKEHHE, PABHOE MEHbIIEMY M3 3HAYCHHUI \uRy wm cEt / r (3meck r - paanyc CpeIWHHOM

MOBEPXHOCTU 000JIOUKY; ¢ - TOIIIHA 0O0JIOUKH).
3uauenus kodpdumuenToB y pu 0 </t <300 ciexyer onpenenaTs mo Gopmysie

R \r
vy =097 - (0,00025 + 0,95?};

(100)
3HaueHust KO3()(HUIMEHTOR ¢ CIIEAYET ONPEAENIATE 1Mo Tabu. 31.
Tabnuma 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 cnyyae BHEIIEHTPEHHOTO CXKaTHS MapauieIbHO 00pa3yonuM WK YHCTOTO U3rnba B AUAMETPANTBHON MIIOCKOCTH MPH
KacaTeNbHBIX HATIPSKEHHAX B MECTE HaMOONBIIEro MOMEHTA, He NpeBbImaromux 3uauenuii 0,07 E (¢ / r)3/2, nanpsokenue
0,1 ROIKHO ObITh yBenuueHo B (1,1 - 0,1 ¢’ /o)) pas, rae ¢’ - HauMeHblIee HANPSHKEHNE (PACTATMBAIOLIME HAIPSDKEHHS

CYUTATh OTPHUIATEIILHBIMH).
8.6. B TpyOax, pacCUMTHIBaEMBIX KaK C)XaTble WIH CXKaTO-H3rH0aeMble CTep)KHH, IPH YCIOBHOH THOKOCTH

L=AJR /E>0,65

JIOJKHO OBITH BBIITOJIHEHO ycCi10BU€

Takue TpyObI ClielyeT PacCUUTHIBATh HA YCTOMYMBOCTH B COOTBETCTBHH C TPEOOBAHUSIMU pa3il. 5 HACTOSIIMX HOPM
HE3aBUCHMO OT pacuera Ha yCTOWYMBOCTh CTEHOK. PacueT Ha yCTOWYHBOCTH CTEHOK OECIIOBHBIX HITH 3JEKTPOCBAPHBIX
TpyO He TpeOyeTcs, eClIM 3HaUCHUE 7/ ¢ He TPEBBINIAeT NOJOBUHBI 3HAYCHUH, onpeieiieMbIX 1Mo Gopmyite (101).

8.7. Hunuuapudeckas maHeNb, ONepTasl MO JABYM O0pa3yIONIMM U JBYM IyraM HampaBISONICH, paBHOMEPHO CHKaTas
BIOMb 06pasytoumx, npu b2/(rt) < 20 (rae b - MMpHHA MAHENH, U3MEPEHHas 10 Jyre HANPABISIONICH) TO/DKHA ObITh

paccunTaHa Ha yCTOfI‘IPIBOCTB KakK IJIaCTUuHKa 110 (I)opMynaM:
b E
<192
t o (102)

TpH pacyeTHOM HampsvkeHuu o < 0,8 R,
R
b < 37/ 1+500—=
t E . (103)

TIpu O,8Ry <o< Ry HauOoJIbIIIee OTHOIICHUE b/t CIIeAyeT ONPEeAeTATh TUHSHHOW HHTEPIOJISIHEH.

TIpH PACUCTHOM HATPSUKCHUH 0 = R,

Ecmu b2/(rt) > 20, manens cleayeT pacCYUTHIBATH HA YCTONYHBOCTD KAK 060JI0UKY COrIACHO TPEOOBAHMSM 1. 8.5.
8.8*. Pacuer Ha ycTOMYMBOCTh 3aMKHYTON KPYTOBOW LIMIMHIPUYECKON 00O0IIOUKH BpaIleHUs IpU AeHCTBUU BHEITHETO
PaBHOMEPHOTO AaBIECHUS p, HOPMAIBHOTO K OOKOBOH MOBEPXHOCTH, CIIEAYET BBIIONHATH IO (opMyIIe

02 < Vcacrz, (104)
rac 0'2 =pl"/ t- pacd€THOC KOJBICBOC HAIIPSKCHUEC B O6OJ'IO‘IKC;
0, - KPUTUYECKOE HANPSKEHHE, ONPEENsieMoe 1o GopMmynam:
mpu 0,5<7/r<10
0.0 =0,55E (r /1) (t/ )% (105)
npu // r>20
oy = 0,17E (11 1) (106)

npu 10 <//r <20 HanpsKEeHUE 0,5 CIENYET ONPEAENATh TMHEHHOH HHTepIONAHEN.

3nech [ IHMHA MUIHHIPUIECKOH 000I0UKH.

Ta ke 000JI0YKa, HO YKPEIUICHHAs: KOJNBIEBBIME peOpaMu, PacOIOKESHHBIME ¢ mIaroM s > 0,57 Mexay OCsIMHU, I0JKHA
OBITH pacCUYUTaHa Ha YCTOHUMBOCTD 0 (hopmyiam (104)-(106) ¢ mOACTaHOBKOW B HUX 3HAYCHUS S BMECTO /.

B aTOM citydae 1OIKHO OBITH YJIOBJIETBOPEHO YCIOBUE YCTOMUMBOCTH pedpa B CBOEH IIIOCKOCTH KaK CKaTOro CTEPIKHS
COTIIACHO TPEOOBAHUAM I1. 5.3 Tipu N = prs W pacuyeTHOH JIMHE CTEPKHA [,r= 1,87, MpH 5TOM B cedeHue pebpa ciexyer

BKITIOYATh YYaCTKH OOOJOYKH MIMPHHON 0,65t\/E /R, ¢ KaXXTOW CTOPOHBEI OT OCH pedpa, a yCIOBHAsA TMOKOCTh CTEPIKHS

A=WJR,VE ye JIOJKHA IPEBBIILATH 6,5.

IIpu 0THOCTOPOHHEM Pedpe KECTKOCTH €ro MOMEHT HHEPILUH CJICIYET BRIUUCISATh OTHOCUTEIBHO OCH, COBMAIAIONICH C
OJVKalTIIe TOBEPXHOCTHIO 000JIOUKH.
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8.9. Pacuer Ha yYCTOWYMBOCTH 3aMKHYTOW KPYrOBOW IIWJIMHAPUYECKON OOOJIOUYKH BpamleHHs, TOJIBEPKCHHOMN
OJTHOBPEMEHHOMY JEHCTBHIO HArpy30K, yka3aHHbIX B mil. 8.5 u 8.8%, crnemyer BBINONHATS IO opMyIie

S, S,

+—2-<y,

cscrl cscrl 5 (107)

/1€ 0, AOJKHO OBITh BBIYMCIIEHO COTTIACHO TPEOOBaHUAM I1. 8.5, & 0, - CONACHO TpeOoBaHUAM II. 8.8%.

8.10. Pacuer Ha ycTOIYMBOCTh KOHUYECKOH 000JIOYKH BpAILeHHUs C YIIIOM KOHYyCHOCTH ff < 60°, cxxaToii critoid N B1OJIb
ocu (puc. 19) cneayeT BBIIOIHATE 1O (opMyJie

N<yN,., (108)
rae N, - KpUTHYECKas CHIla, ONPEAENsIemMas 1o hopmyne
N =628r to, cos’B, (109)

3/1€Ch ¢ - TOJIIIMHA 000I0YKH;

0,,| - 3HAYCHUE HATPSDKEHUS], BBIYUCICHHOE CONIACHO TPeOOBAHUSM I1. 8.5 ¢ 3aMeHOi pajuyca r painyCcoM 7, , PAaBHBIM

091 +0,1n
cosfp . (110)

m

N

Puc. 19. Cxema KkoHHYeCKOH 000104KH BPallleHHs NOJ JeficTBHeM NPOI0IbHOI0 YCUJIUSI CKATUS

8.11. Pacuet Ha ycTOHYNBOCTh KOHUUECKON 000JIOUKHU BpaIlleHUs MpU AeHCTBUU BHEUTHEIO PpaBHOMEPHOTO JIaBIICHHUS p,
HOPMAaJIbHOTO K OOKOBOH MMOBEPXHOCTH, CIIETYET BHIONHATE 10 (hOopMyIIe

szycﬁcrz, (111)

31€CHh 0'2 =Py /t- PAaCYCTHOC KOJIBIICBOC HAIIPSAKCHUC B 06OJ'IO‘IK€;

0, - KPUTHYECKOE HANPSKEHHE, ONpeenseMoe 1o hopmyie
Opn = 0.55E (r, | W)t/ 7, )*2, (112)

r7e s - BBICOTa KOHUYECKOH 000JI0YKH (MEXKITy OCHOBAHHSIMHU);
7, - Paguyc, onpeaendeMslit no gpopmyne (110).
8.12. Pacuer Ha yCTOHYMBOCTh KOHHYECKOW OOOJOYKH BpAIICHHUS, TOIBEPKCHHON OJIHOBPEMEHHOMY JECHCTBHIO
Harpy3oK, yka3aHHbIX B mil. 8.10 u 8.11, cinemyeTt BBIMOIHATE 10 hopMyIie
N o,

2 <y

Nx'r G('VZ ‘ 5 (1 13)

rie 3Ha4eHus N, 1 0,,, CeayeT BEUCIATE N0 popmynam (109) u (112).

cr2
8.13. Pacyer Ha ycToi4MBOCTH MOJNHOW cdepuueckoit obonoukn (Mau ee cermeHta) npu » / t < 750 u nelicTBum
BHEIITHETO PAaBHOMEPHOTO JABJICHHUS p, HOPMAIBHOTO K €€ IIOBEPXHOCTH, CIEAYET BBINOIHATH IO (hopMyIe

o<y

(114)

Cer
rae 6 = pr,, /2t - pacdeTHOE HANPSKEHUE;
0,.= 0,1Et/ r - KpUTHYECKOE HANpsKEHHE IPUHUMaeMoe He Oonee Ry;
7 - paiuyCc CPeIUHHON ITOBEPXHOCTH C(EpHI.
OCHOBHBIE TPEBOBAHHUA K PACYETY METAJNIMYECKAX MEMBPAHHBIX KOHCTPYKIIUI

8.14. Ilpu pacueTe MeMOpaHHBIX KOHCTPYKIHUI OMMpaHre KPOMOK MEMOpaHbI Ha YIPYTHE SIEMEHTH KOHTYpa CIeAyeT
CUYHTATh MIAPHUPHBIM 10 JTUHUU OTIUPAHUS U CTIOCOOHBIM MepelaBaTh CABUT HA DJIEMEHTHI KOHTYpA.

8.15. Pacuer MeMOpaHHBIX KOHCTPYKIMH JOJDKCH TNPOU3BOAMTHCA HAa OCHOBE COBMECTHOW paboT MeMOpaHBl H
3JIEMEHTOB KOHTYpPa C YU4ETOM UX 1e(HOPMHUPOBAHHOTO COCTOSHHS U FEOMETPUYECKON HETMHEIHHOCTH MEMOPAHBI.

WWW.STROYTENDERS.RU
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8.16. HopmanpHble M KacaTenbHbIE HANPSDKEHUH, pAcIpeleleHHbIE IO KPOMKaM MeMOpaHbI, CIefys CUUTaTh
YPaBHOBELICHHBIMH CXKAaTHEM M U3THOOM OIOPHOTO KOHTYPa B TAHT€HIUAIBHOI IIIIOCKOCTH.

[Ipu pacdeTe ONMOPHBIX IEMEHTOB KOHTYpa MEMOPaHHBIX KOHCTPYKIMH CIEAYeT YIUTHIBATh:

U3rub B TAHTE€HIMATBHON IIOCKOCTH;

0CEeBOE CXKaTHe B AIEMEHTaX KOHTYpa;

C)KaTue, BBI3BIBAEMOE KacaTeIbHBIMH HAPSHKCHNUSIMH 110 JINHUH KOHTaKTa MEMOPaHBI C SJIEMEHTaMH KOHTYPa;

U3ru6d B BEPTHKAIBHOI MIIOCKOCTH.

8.17. Ilpn mpukperuieHn MeMOpaHBI C SKCIEHTPUCHTETOM OTHOCHTENBHO IEHTPa TSHKECTH CEUEHHs JIICMEHTOB
KOHTYpa KpoMme (hakTOpOB, YKa3aHHBIX B II. 8.16, Ipu pacyeTe KOHTYPOB CIIEyeT YUUTHIBATh KPyUeHHE.

8.18. Ilpu onpeneneHNM HampsHKEHHH B LEHTPE KPYIIIBIX B IIaHE IUIOCKAX MEMOpaH JOIyCKaeTcs NPHHHUMATh, YTO
OTIOPHBIN KOHTYP SABIIAETCS HeAe()OpMUPYEMBIM.

8.19. /Ina ompeneneHus HaNpsDKEHHH B IIEHTPE AIUIMOTHYECKOM MeMOpaHBI, 3aKpelsieHHOH Ha IehopMupyeMoM
KOHTYpE, JOITyCKaeTcs MPUMEHATh TpeboBaHus 1. §.18 mpH ycIIOBHH 3aMEHBI 3Ha4YCHHs pajuyca 3HaueHHeM Ooiblieit
IJIaBHOM MOTyocH 3iunca (OTHOIIEHHEe O0bIleil MoIyocH K MeHbIIeH JOKHO OBITh He Oonee 1,2).

9. PACUET DJEMEHTOB CTAJIBHBIX KOHCTPYKIIUI HA BBIHOCJIMBOCTH

9.1. CranbHble KOHCTPYKIMH M WX OJJIEMEHTH (TOAKpaHOBBIE Oanku, Oanku pabouux TMIJIOMIAIOK, DIEMEHTHI
KOHCTPYKIMI OYHKEpHBIX U PAa3TPy304HBIX OCTaKal, KOHCTPYKIMH IO JBUTATEIM M [p.), HEMOCPEICTBEHHO
BOCIIPHHUMAIOIIE MHOTOKPATHO JIEHCTBYIOIIIE TIOABMKHEIEC, BUOPAIIMOHHEIC MIIH JIPYTOr0 BH/Ia HATPY3KH C KOIUIECTBOM
IIUKJIOB HarpyKeHHH 10° u Gouee, KOTOpBIE MOTYT NPUBECTH K SIBJICHHIO YCTAJOCTH, CIEAYyeT IPOSKTHPOBAThH C
MIPUMEHEHHEM TaKWX KOHCTPYKTHBHBIX PEUICHHH, KOTOPHIE HE BBI3BIBAIOT 3HAYUTEIGHONW KOHICHTpPAINH HANPSDKCHUH, U
MIPOBEPSITH PACYETOM Ha BHIHOCIUBOCTb.

Tabnuma 32%*
3uavenus R, Ipn BDEMEHHOM CONPOTHBIIEHHH CTaM paspeiBy R, , MIla (krc/em?)
I'pymmer aneMeHTOB cB. 420 (4300) cB. 440 (4500) ¢cB. 520 (5300) ¢cB. 580 (5900)
710 420 (4300) 110 440 (4500) 110 520 (5300) 110 580 (5900) 110 635 (6500)
1 120 (1220) 128 (1300) 132 (1350) 136 (1390) 145 (1480)
2 100 (1020) 106 (1080) 108 (1100) 110 (1120) 116 (1180)
3 Jlst Beex Mapok cramn 90 (920)
4 To xe 75 (765)
5 « 60 (610)
6 « 45 (460)
7 « 36 (370)
8 « 27 (275)

KommdecTBo IUKIIOB HarpyKEHHUH ClIeAyeT IPHHAMATD 110 TEXHOJIOTHIECKUM TPEOOBaHUAM SKCIUTyaTallH.

KoHCTpyKIMH BBICOKHX COOpPY)KCHHWH THIIA aHTEHH, IBIMOBHIX TPyO, MadT, OamieH M IOXBEMHO-TPAHCHOPTHBIX
COOpY>KeHUH, IpoBepsieMble Ha Pe30HAHC OT AeCTBUS BETpa, ClIeAyeT IPOBEPSITh PACU€TOM Ha BHIHOCIUBOCTb.

Pacder koHCTpyKIMiT Ha BBEIHOCIMBOCTH CIIEIyeT NMPOM3BOIWTH HAa JIEHCTBUE HATPy30K, YCTaHABIMBAEMBIX COTJIACHO
TpeboBanusaM CHull no Harpy3kam U BO3JCHCTBHSIM.

9.2*, PacueT Ha BRIHOCIUBOCTD CIICAYET MMPOU3BOAMTH MO (hopMyJie

Opmax S OR ), (115)

max —

rae R, - pacueTHOEe CONPOTHBJICHWE YCTAIOCTH, NPHHMMAeMoe 10 Talbu. 32% B 3aBUCHMMOCTH OT BPEMEHHOIO
COIIPOTUBJICHUS CTAJIH U TPYII 3JIEMEHTOB KOHCTPYKIIH, IPHUBECHHBIX B Ta0I. 83%;
0 - KO3 GUIMEHT, YIUTHIBAIOIINN KOJINYECTBO IUKJIOB HATPY)KEHUH 71 ¥ BEIYHCIIICMBIIA:
npu n<3,9 - 106 o dhopmynam:
JUTSL TPYTIIT 3JIEMEHTOB 1 1 2

2
a=0,064( "(] —0,5(4]“,75
10° 10° : (116)

JUISL TPYTIII DJIEMEHTOB 3-8

2
o= 0,07(4] - 0,64(4) +2,2
10° 10° ; (117)
mprun>39-10 =077

7, - ko3 puuuent, onpenensgeMpiii no taba. 33 B 3aBUCHMOCTH OT BUJIa HANIPKEHHOTO COCTOSAHMS M KO3 duLeHTa

aCUMMETPUH HalpsiKeHwit p =o, . /o,
a0COMIOTHOMY 3HAYEHHIO HAIPSHKEHHS B PACCUMTHIBAEMOM JJIEMEHTE, BBIUHMCICHHBIE MO CEUCHHIO HETTO Oe3
ydera KOIQQUIMEHTA JUHAMAYHOCTH M KOOQYUUMEHTOB ¢, ¢, @5 Ilpn pasHO3HAYHBIX HANPSDKEHHUAX

34€Chb 0y, U amin - COOTBETCTBECHHO HAMOOJbIIee 1 HAUMEHBIIIEE 110

KO3 QUIIMEHT aCHMMETPHH HANPSHKEHUH CIIEAyeT IPUHUMATH CO 3HAKOM «MHHYC).
Ipu pacyerax Ha BBIHOCTMBOCTH 10 (hopmyite (115) npoussenenue oR y, He NOIDKHO NIPEBBILATE R, /.




CHull 11-23-81* Crp. 39 u3 91

Tabnuima33
O KoapHIIHenT acHMMETpHH HATIPSKEHHET p DOpMyIBI 7T BEIMHCIERAS KOG UIEenTa y,
Pactsxenne -1<p<0 2,5
Yy = 1’5 —p
0<p=<08 2,0
Yy = 1’2 -p
08<p<l1 1,0
Yv=7T—_
I-p
Cikarue -1<p<l1 2
Yv=7"C
I-p

9.3. CTranbHbIe KOHCTPYKIHUH M UX JJIEMEHTHI, HEMOCPEACTBEHHO BOCTIPHHUMAIOIIME Harpy3KH C KOJMYECTBOM IIMKIIOB
Harpyxenuii Menee 10°, crmeayeT MPOEKTHPOBATh C MPUMEHEHHEM TAKHX KOHCTPYKTHBHBIX PEIIEHHH, KOTOphle He
BBI3BIBAIOT 3HAYWTEIBHOW KOHIEHTPAIMM HANPSDKCHHH, M B HEOOXOAMMBIX CIydasx IIPOBEPSTh pacdeToM Ha
MaJIOLUKJIOBYIO IPOYHOCTb.

10. PACUET JJEMEHTOB CTAJIBHBIX KOHCTPYKIIUI HA TIPOYHOCTH C YYETOM XPYIIKOI'O
PA3ZPYILIEHHUA

IlenTpanbHO- W BHEIECHTPECHHO-PACTSIHYTBIC OJJIEMEHTBI, a TaKXe 30HBI PACTHKCHHS HM3THOAEMBIX JIIEMEHTOB
KOHCTPYKIMH, BO3BOJUMBIX B KIMMAaTUYeCKuX paiionax Iy, I, II,, II;, II4 u Il5, caenyer mpoBepaTs Ha INPOYHOCTH C
Y4EeTOM COMPOTUBIICHUS XPYITKOMY Pa3pyIISHHIO 110 POpMyIIe

Cmax <BR, 7, (118)

7€ 6,,,, - HauOoNblIee PpaCcTATHBAIONICE HANPSIKEHHUE B PACIESTHOM CEYEHHH JJIEMEHTA, BEIYUCIEHHOE II0 CEYEHUIO HETTO
0e3 yuera K03 QHUIIMEHTOB TUHAMUYHOCTH H ¢

[ - xoddhdunmeHt, mpuHUMaeMBbIi 1Mo Tadi. 84.
DJIeMeHTBI, MPOBEPsieMbIe HA MPOYHOCTh C YYETOM XPYIIKOTO Pa3pyIICHHUs, CIeIyeT MPOECKTHPOBATh C MPUMEHEHUEM
pelieHUi, TpU KOTOPBIX HE TpeOyeTcs YBENUYMBATh IUIONIA[h CEYCHHs, YCTAHOBICHHYH) pPacyeTOM COIJacHO
TpeOOBaHUSAM Pa3[l. 5 HACTOSIINX HOPM.

11. PACYET COEJJMHEHUM CTAJIBHBIX KOHCTPYKIIUI

CBAPHBIE COEJUHEHMSI
11.1*. Pacuer CBApHBIX CTBIKOBBIX COGI[I/IHCHI/II\/'I Ha OCHTPAJIBbHOC PACTSIKCHHUEC MIIM CKATHUC CIICAYCT MPOU3BOAUTH I1O
dopmye
V< R,v.
i, , (119)

IJie { - HaMMEHBbIIAas TOJIIIMHA COCIUHACMBIX JJIEMEHTOB;
[,, - pacueTHas JUIMHA L1BA, paBHAs MOJIHOM €ro JAIMHe, YMEHBIIEHHOH Ha 2¢, UK TIOJHOH €ro JUIMHE B CIlydae BbIBOJA

KOHIIOB IITBA 3 TIPEIEITBI CTHIKA.
[Ipu pacuere CBapHBIX CTHIKOBBIX COEAWHEHHI IIEMEHTOB KOHCTPYKINH, PACCYMTAHHBIX COTJIACHO II. 5.2, B opMyIe
(119) Bmecto Rwy cresyer npuaumatb R/ y,.

Pacyet cBapHBIX CTBHIKOBBIX COEIMHEHHI BBIMONHATE HE TpeOyeTcs Mpy MPUMEHEHHH CBAPOYHBIX MaTEpHAIOB COTIACHO
IpUIL. 2, TIOJTHOM IIPOBape COEIUHAEMBIX 3JIEMEHTOB U (hH3HMUECKOM KOHTPOJIE KaueCTBa PAaCTAHYTHIX IIBOB.

11.2*. CapHble COEIUWHEHHUS C YIJIOBBIMU IIBaMHU MpPH ACHCTBUM NPOAOIHLHOM M TOMEPEYHOH CHIJI CIeayeT
paccuMTHIBATh Ha cpe3 (YCIOBHBIN) MO AByM ceueHusaM (puc. 20):

Puc. 20. Cxema pacueTHBIX ce4eHHii CBAPHOI0 COeIMHEHUS € YIJIIOBBIM IIIBOM
1 - ceuenwue 1Mo METaJuTy 1IBa; 2 - ceveHue 10 METaJuTy 'paHUIbI CIJIaBIICHUSA

110 MeTaJITy IBa (ceueHue /)

NI BRL)SR 0 (120)

IO METaJUTy TPAHHUIIBI CIUTABICHHS (cedeHue 2)

WWW.STROYTENDERS.RU
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N/(ﬁzkflw)Sszywzyc’ (121)
rael, -  pacdyeTHas JIMHA LIBA, IPMHUMAEMas MEHBIIE €r0 MOJHON IIHMHBI Ha 10 MM;
ﬂ/»I/I B, - xoddduuueHTs, NpMHAMAEMbIE TIPU CBapKe 3JIEMEHTOB M3 CTalM: C MpeaesnoM Tekydectu Ao 530 Mlla (5400

KFC/CMz) - 1o Tabin. 34*; ¢ nmpenenom Tekydectu cBoime 530 Mlla (5400 KFC/CM2) HE3aBUCUMO OT BH/Ia CBapKH,
TIOJIOXKEHHUS 111BA U JUaMETPa CBAPOYHOU MPOBOJIOKU ﬁ/: 0,7up,=1;

Puf B Yz - K03 (DUIMEHTHI yCIOBUI pabOTHI 1IBa, paBHBIE 1 BO BCEX CiIydasiX, KPOME KOHCTPYKIHA, BO3BOJUMBIX B
KnuMaTnaeckux pavionax Iy, I, I, u II5, mma xoropeix Ywf = 0,85 s meramna mBa C HOPMAaTUBHBIM

conpoTunenueM R, =410 MIla (4200 KFC/CMz) uy,, = 0,85 - wis Beex cranei.

[ yTIIOBBIX IBOB, pa3Mephl KOTOPHIX YCTAHOBJIEHBI B COOTBETCTBHH C PAcUETOM, B AIIEMEHTaX W3 CTAJIH C IPE/ICIOM
Tekydectn 10 285 MIla (2900 xrc/cm2) creyeT IMPUMEHSATb SMEKTPObl MM CBAPOUHYIO MPOBOIOKY COTTACHO M. 3.4
HACTOSIITMX HOPM, JUI KOTOPBIX PacuYeTHBIC CONPOTUBIICHHUS CPe3y IO METaJLTy IIBa wa HOJDKHBI ObITH Gonee R, a npu

pY4YHOH cBapke - He MeHee 4eM B 1,1 pa3a IpeBBIIIaTh PAaCcUYETHBIE COMPOTHBIEHHS CPe3y IO METATy TpaHHIBI
CIaBieHust R, HO He NPEBbIIATH 3Ha4eHuii R, B, / B 3 B DJIEMEHTaX U3 CTall € NPE/IENIOM TEKYECTH CBBIILE 285 Mlla

(2900 xrc/cM2) momycKaeTest IPUMEHATE AEKTPOJIBI HIIM CBAPOYHYIO HPOBOJIOKY, VISl KOTOPHIX BEITIONHSAETCS YCIOBHE
Ry, <Rr< R,.B./ ﬁf;

IIpu BBIOOpE SMEKTPONOB WM CBAPOYHON NMPOBOJIOKU CIENYeT YUUTHIBATH TPYNIBl KOHCTPYKIUN U KINMAaTHYECKHUE
paiioHbI, yKa3aHHEIC B Ta0I. 55%*.

11.3*. Pacuer cBapHBIX COEIUHEHHUH C YIJIOBBIMH IIBAMHU Ha J€fiCTBHE MOMEHTAa B IUIOCKOCTH, MEPHIEHIUKYISIPHOIL
IUIOCKOCTH PAcIONIOKEHUS IIIBOB, CIIEAYET IIPOU3BOJNUTH IO IBYM CEUCHUSIM 110 (hOopMyIIam:

10 METAJIIy IIBa

— < R,Y.,Y
wfiwfic
W, ; (122)
10 MCTAJITYy T'paHHUIbI CIIJIABJICHUA
M
—<R.V.7.
w. ; (123)

rae Wf- MOMCHT COIIPOTUBJICHUA PACYETHOI'O CEYCHUS 110 METAJLTy 111Ba,
WZ - TO K€, 10 METAJUTY I'PaHUIIbI CIUIaBJICHUSA.

Pacyer cBapHBIX COETUHEHUH C YIJIOBBIMH IIBaMU Ha JEHCTBHE MOMEHTA B IUIOCKOCTH PACIIONOKEHHUS ITHUX IIBOB
CIIeyeT IPONU3BOIUTH O IBYM CEUCHHMSM IT0 (HhopMyIIam:
[0 METaJLTy [IBa

sz +y2 SRMf’YW/'Y(‘

Tty ; (124)

10 MCTAJITy T'paHHUIbI CIIJIAaBJICHUA

VP + Y <Ry,

St , (125)

rae fo u Jﬁ/ - MOMCEHTBI HTHEPIHUHN PACYETHOI'O0 CEYCHUS 110 METAJLTy IIBA OTHOCUTEIBHO €I0 I'NTaBHBIX oceﬁ;
sz n Jzy - TO XK€, MO MECTAJUTY I'PAaHUIIbI CIUIABJICHUSA

X W Yy - KOOpAWHATBI TOYKH IIBa, Hanbojee yILaHCHHOﬁ OT HEHTpa TAKECTU PACUCTHOIO CEYCHHA MIBOB,
OTHOCHUTEIBHO TJIABHBIX OCEH ATOTO CEUCHUS.

TabGnuma 34*
3HayeHus K03 ULIIEeHTOB f o f. npu KaTeTax
Bup cBapku npu AnaMeTpe CBapOvHOI k z
npoBostokH d, A TTonoxeHue 1sa Koapdurment IIBOB, MM
3-8 [ 912 ] 14-16 18 u bonee
ABtomatHdeckast npu d =3 - 5 B nogouky ﬁ/' 1,1 0,7
B, 1,15 1,0
Hwmxknee ﬁ/‘ 1,1 0,9 0,7
B, 1,15 1,05 1,0
ABTOMaTHYECKas W IOJlyaBTOMaTHueckas (B monouxy ﬁ/' 0,9 0,8 0,7
opu d:1,4-2 IBZ 1,05 1,0
Hwxwuee, TOPHU30HTAIBHOE, ﬁ/' 0,9 0,8 0,7
BCPTUKAJIBHOC IBZ 1 ,05 1 ,0
Pyunas; noidyaBToMaTuueckas|B JIOJIOUKY, HU)KHEE, ﬁ/' 0,7
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TIPOBOJIOKOM CIITONIHOTO CEYEHUS MpH d <|TOPHU30HTAIbHOE,  BEPTHKAIBHOE,
1,4 WM HOPOLIKOBOH ITPOBOJIOKOM MIOTOJIOYHOE

B, | 1,0

IIpumedanue. 3HaueHNI KO3QPUINEHTOB COOTBETCTBYIOT HOPMAIIBHBIM PEXUMAaM CBAPKH.

11.4. CBapHbie CTBHIKOBBIE COCIUHEHUS, BBIOJHEHHBIE 0€3 (hPU3UYECKOTO KOHTPOJS KauyecTBa, MPH OJHOBPEMEHHOM
JIECTBUM B OJTHOM W TOM JK€ CEUYCHHH HOPMAIIBHBIX U KacaTeNbHBIX HANPSHKEHUH CIIeAyeT MpoBepsTh 1mo Gopmyie (33), B

KOTOpOP‘I 3HAUYCHUA O'x, O'y, ‘L'xy u Ry CICay€CT NpUHUMATh COOTBCTCTBCHHO: ()'x = O'Wx n o‘y = O-Wy - HOpMAJIbHBIC HAIIPSKCHUA B

CBAPHOM COE/IMHEHUH N0 JBYM B3aHMHO TIEPNEH/MKYISPHBIM HANPABICHUAM; Ty, = 7, - KACATENLHOE HANPSKEHNE B
CBapHOM COEIMHEHUHU; Ry = Rwy.

11.5. Ilpu pacdere CBapHBIX COEAMHEHMH C YIJIOBBIMH IIIBAMH Ha OJHOBPEMEHHOE JIEWCTBHE MPOJOJIBHON H
MIOTIEPEYHON CHJI 1 MOMEHTA JIOJKHBI ObITh BHITIOTHEHBI YCIOBUS

USSRy We M TS Ryy, Ve (126)

rae ‘['fI/I 7, - HalpsAXKCHUSA B pacd4€TOM CEYCHHHU COOTBETCTBCHHO IO META/UTy HIBAa U MO MCETAJUTy T'paHUIbI CIIJIaBJICHUA,

PaBHBIC TCOMETPHUCCKUM CYMMamM HaHpﬂ)I(eHHﬁ, BBI3BIBACMBIX HpOZ[OJ'ILHOfI u nonepequﬁ CHUJIaMHu H
MOMCHTOM.

BOJITOBBIE COEJIMHEHUWSA

11.6. B 601TOBBIX COEAMHEHUSAX MPU JEUCTBUU MIPOAOIBHOM CUIbI N, Ipoxoadiielt yepe3 HeHTP TSHKECTU COSAUHEHUs,
pacrpeeneHue 3TOH CHIIBI MEXAY OONTaMH ClielyeT IPHHIMATh PAaBHOMEPHBIM.
11.7%. PacuetHoe ycuine Ny, KOTOPOE MOXKET ObITh BOCIPUHSTO OJHUM OOJITOM, CIIEAYET ONPEALISTS 10 (popMyJiam:

Ha cpe3

Ny =R, ypdn (127)
Ha CMSATHE

N, = RbpybdZt; (128)
Ha PacTsHKEHHE

Ny=R, Ay, . (129)

O6o3HaveHus, mpuHsAThIe B hopmynax (127)-(129):
Ry, Rbp’ R 5y - PacueTHbIC COIPOTHBIICHUS OOJITOBBIX COCTUHEHUIH;
d - Hapy)XHBIHA AHAMETP CTEPIKHS 00Ta;
A=nd?2/4- pacueTHas MJIOUIab CEUYSHHSI CTEPHKHSI OO0NTa;
Ay, - TIoIaab ceueHus 00Ta HETTO; i OONITOB C METPUYECKOH pe3b0oii 3HaueHuE Ay, CleqyeT IPUHUMATh [0
npwi. 1 k TOCT 22356-77%;
Xt - HauMeHbIIas cyMMapHas TOJIIIMHA JIEMEHTOB, CMUHAEMBIX B OJTHOM HAMpPaBJICHUH;
N - YACIIO PACYETHBIX CPE3OB OJHOTO oourra;

n

7p, - K03 HUIMEHT ycToBHiA pabOThI COeIMHEHHs, KOTOPBIH CleyeT MPUHUMATh Mo Tabm. 35%.

Tab6auma 35*

KoappumenT ycnopuit paboTst
COE/IUHEHHUS ),

XapaKTepHCTHKa COCOAUHECHU S

1. MHOTrOGONTOBOE B pacyeTax Ha cpe3 U CMATHE HpH OonTax:
KJlacca TOYHOCTH A 1,0
Kk1accoB ToYHOCTH B 11 C, BEICOKOIIPOUHBIX C HEPETyJIUPYEMbIM HATsHKCHUEM 0,9
2. OnHOO0TOBOE M MHOTOOONTOBOE B pacuere Ha cMsTHe pu a = 1,5d u b = 2d B aneMeHTax KOHCTPYKLUH U3
cTanu ¢ npezenoM Tekyuects, MITa (kre/cm?):
10 285 (2900) 0,8
cB. 285 (2900) mo 380 (3900) 0,75

O6o3HaueHus, IPUHATHIC B Tabm. 35%:

a - PacCTOSHUE BJIOJb YCHIIUS OT Kpasi 3JIEMEeHTa 10 LIeHTpa OIrKaiero oTBepeTHs;
b - TO xKe, MKy LIEHTPaMU OTBEPCTHIA;

d - mmameTp OTBEepCTHS IS 00MTa.

Mpumeuanus: 1. Koadumentsl, yctaHOBICHHBIE B 103. | U 2, ClIeAyeT yYUTHIBaTh OJJHOBPEMEHHO.
2. Ilpy 3HAYEHUAX PACCTOSHUH a M b, IPOMEKYTOUHBIX MEXAY yKa3aHHBIMH B 103. 2 M B Tabiu. 39, Kodpuuuent y, cieayer onpenensrs

JIMHEWHOU MHTEPIOJISALMEH.
s 0HOOONTOBBIX COEIMHEHHUH CENyeT yIUTBIBATh KOI(POHUMEHTH! yCIOBHH pabOThI y, COITACHO TPEOOBAHHUAM II.

11.8.
11.8. KonmnuecTBo # 6ONTOB B COENMHEHUN TPU ACHCTBUH MPOAOIBHOM criibl N ClieAyeT OonpeAensaTs no Gpopmyiie

N
Y Nuwin (130)

nz




CHull 11-23-81* Crp. 42 n3 91

- MCHBIIICE U3 3HAUCHUI pacd€THOro yCuiusAa st OAHOTrOo 6OJ'IT8., BBIYHCJICHHBIX COIJIaCHO Tpe60BaHI/I$[M m 11.7*

rae N, min
HACTOSIITUX HOPM.

11.9. Ipu neiicTBHM Ha COEAMHEHNE MOMEHTA, BBI3BIBAIOLIETO CABUT COETUHAEMBIX IIEMEHTOB, PACIIPECICHUE YCUITHI
Ha OOATHI cleAyeT NPUHUMATh MPONOPIHOHATIBHO PACCTOSHHUAM OT IIEHTpPA TSHKECTH COSAMHEHHMS A0 paccMaTpHBaeMOro
Gonra.

11.10. BonTtsl, paboTaroliye OJHOBPEMEHHO HAa Cpe3 M pPACTSDKEHME, CIedyeT MHpOBEpsSTh OTAENBHO Ha Cpe3 |
pacTsKeHHe.

bontel, paboraronue Ha cpe3 OT OJHOBPEMEHHOTO AEHCTBHSA IMPOJONBHOM CIIIBI 1 MOMEHTA, CIIEIyeT NMPOBEPATh Ha
PaBHOJCHCTBYIOIIEE YCUIIHE.

11.11. B xpenyeHns X 0JHOTO 3JIEMEHTA K APYroMy depe3 MPOKIAAKH WK UHbIE TPOMEKYTOUHBIE IIEMEHTHI, a TAKKE B
KPEIJIeHUSIX C OJHOCTOPOHHEH HaKJIaAKOIl KOIN4ecTBO OOITOB JOKHO OBITH YBEIMUEHO MPOTHUB pacdera Ha 10 %.

IIpy kperIeHHsAX BBICTYMAIOMMX MOJIOK YTOJKOB WJIM MIBEJUIEPOB C IOMOINBIO KOPOTHIIEH KOIMYECTBO OOJITOB,
MPUKPEIUIIONINX OJHY U3 MOJIOK KOPOTHIIIA, JOJDKHO OBITh YBEINYEHO MPOTUB pacyera Ha 50 %.

COEIMHEHMSA HA BBICOKOITPOYHBIX BOJITAX

11.12. CoeauHeHHsI Ha BRICOKOIIPOYHBIX OONTaX CIEAYET pAaCCUUTHIBATh B IPENNOIOKEHIN TTEPEAadn ISHCTBYIONHNX B
CTBIKaX W TPUKPEIUICHUSIX YCUJIMHA uyepe3 TpeHHe, BO3ZHHUKAIOIIEe IO CONMPUKACAIOUIMMCS IUIOCKOCTSIM COEAUHSAEMBIX
9IIEMEHTOB OT HATSHKEHHS BBICOKOMPOYHBIX OonToB. IIpm 3TOM pacrpeneneHne NMPOAONBHON CHIIBI MEXIy OontaMu
cienyeT IpUHUMATh PABHOMEPHBIM.

11.13%. PacuerHoe ycunue (;;, KOTOPOE MOXKET OBITb BOCHPHHATO KakKIOH MOBEPXHOCTHIO TPEHHS COEIMHSIEMBIX

3JIEMEHTOB, CTSHYTBIX OJJHUM BBICOKOIIPOYHBIM OOITOM, CIIEAyeT ONpPEeAeIaTh 1o hopMye

R, v A
0, > oY b/ Apnlt

oo, (131)*
r1e R~ pacyeTHOE CONPOTHBIICHNE PACTSIKCHHIO BEICOKOIPOYHOTO Oonra;
1 - K03 UITHEHT TpeHHs, IPHHUMAaeMBIi 110 Taba. 36*;
¥j, - KOOQQUIMEHT HAAEKHOCTH, IPHHUMAEMBIH 110 TabJ1. 36%;
Ay, - nnomaas ceuenus 601Ta HETTO, onpeaensemMas o Tai. 62%;
Yp - KOdpUUHEHT yCnoBHi PAGOTBI COEIUHEHHMs, 3ABHCALMH OT KOIMYECTBA 1 OONTOB, HEOOXOAMMBIX JUISL
BOCIIPHATHS PACUETHOTO YCHIINS, ¥ IPHHAMAEMBIN paBHBIM:

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

KosuduecTBO 72 BBICOKOMPOYHBIX OONTOB B COCAMHEHWH MPH ACHCTBHH MPOAONBHOW CHIIBI CIEAYET OMPENeyIiTh IO
bopmyne
N
Z—
Opiky. (132)*

n

rae k - KOIIM4YecTBO HOBerHOCTeﬁ TpE€HUA COCAUHACMBIX DJICMEHTOB.
Harsoxenne BBICOKOIIPOYHOTI'O OonTa CICOYCT NPOU3BOANUTL OCECBBIM YCHIINCM P= RbhAbn'

11.14. Pacyer Ha IMPOYHOCTH COEIUHSIEMBIX AJIEMEHTOB, OCIA0ICHHBIX OTBEPCTHAMHU O] BBICOKOIPOYHBIE OOINTEHI,
CJIeyeT BBINOJHATH C yYETOM TOTO, YTO IOJIOBHHA YCHIIMS, HMPHXOMASIIETOCS Ha KaKABIH OONT, B paccMaTpuBacMoM
CeueHMU yKe IepelaHa cuiaMu TpeHus. lIpm 3ToM NpoBepKy OCHAaONCHHBIX CEYeHUH CliefyeT MPOH3BOAMTHL: MpU
JAMHAMAYECKUX HArpy3Kax - MO IO CEeYEHUs HETTO A, , IPH CTATHYECKUX HATPY3KaX - 0 IUIOIIaH ceueHus OpyTTo

Anpu 4, > 0,854 mbo 1o ycnosHoi mwiowanu 4, = 1,184, npu 4, < 0,854.

Tabnuma 36*
Koo uuuenTs! y;, npu Harpyske u npu
Pa3HOCTH HOMHHAJBHBIX IHaMETPOB
Crioco6 00paboTKH (0YMCTKH) COEIUHAEMBIX or (511;0006 Koapdumuent OTBCpCTHH I 60ToB 5, MM _
HOBepXHOCTE} peryMpoBaHus TpeHHs 4t IUHAMHYECKON 1 IUHAMHYECKON 1
HaTsDKEHHs OONITOB 1pu & = 3-6; npu §=1;
CTATUYECKOH U NPH | CTATHYECKON U IpH &
5=5-6 =1-4
1. JIpobemeTHbIi MK ApoOeCTpyHHBIN JBYX MOBEPXHOCTEH o M 0,58 1,35 1,12
6e3 KOHCepBaIHU « a 0,58 1,20 1,02
2. To e, ¢ KOHCepBalueH (MeTaln3anneil pacrbuIeHHEM « M 0,50 1,35 1,12
[IWHKA WA aJTFOMUAHUS ) « a 0,50 1,20 1,02
3. [JlpoObi0o OOHOM TOBEPXHOCTH C KOHCepBaIueit « M 0,50 1,35 1,12
NOIMMEPHBIM KJI€eM U  IIOCHIIKOM  KapOOpyHIOBBIM « a 0,50 1,20 1,02
MOPOIIKOM, CTAIBHBIMU IIETKaMH 0e€3 KOHCEepBalUH -
JPYyroil HOBEpXHOCTU
4. I'azorutaMeHHBIH JBYX [TOBEPXHOCTEH O€3 KOHCEpBaLUK « M 0,42 1,35 1,12
« a 0,42 1,20 1,02
5. CranpHpIMM IIETKaMU JBYX IOBEpPXHOCTEH 0e3 « M 0,35 1,35 1,17
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KOHCEpBaLH « a 0,35 1,25 1,06
6. be3 o6paboTku « M 0,25 1,70 1,30
« a 0,25 1,50 1,20

IHpumeuanus. 1. Cnocob peryanpoBaHus HATSKEHUS OONTOB 10 M 03HAa4YaeT PEeryJIMPOBaHNE IO MOMEHTY 3aKPYYHBaHUs, a 110 ¢ - [0 YIIIy

MIOBOPOTA Traiiku.
2. lommycKkatoTcs Ipyrue crocoObl 00pabOTKH COEAMHAEMBIX NOBEPXHOCTEH, obecneunBaronye 3HaYeHUs K03 QUIIMEHTOB TPEHUS [t HE HIKE

YKa3aHHBIX B TaGHHHeA

COEJUHEHMUSA C PPE3EPOBAHHBIMHU TOPIIAMHU

11.15. B coenuHEeHUsIX 3JIEMEHTOB ¢ (hpe3epoBaHHBIMU TOPLAMHU (B CTBIKAX U 0a3ax KOJOHH U T.II.) CXKUMAIOIIYIO CUITY
CIEAyET CUUTATh MOJHOCTHIO MEPENAIOIIENCs Yepe3 TOPIBL.

Bo BHELEHTPEHHO-CKATBIX M CXKATO-M3THOAEMBIX 3JIEMEHTaX CBAapHBbIC MIBEI M OONTHI, BKJIIOYAsl BBICOKOIIPOYHEIE,
yKa3aHHBIX COEIUHEHHUH cleqyeT pacCUMThIBATh Ha MAaKCHMAaJIbHOE pacTATHBAIOIEe YCHINE OT AEHCTBUS MOMEHTa U
MIPOJIOJIBHOM CWIIBI TIpH HawmOosiee HEOIATONPHATHOM HX COUYETAHWH, a TAKKe HAa COBHTAIOIIEE YCHIHME OT JEHCTBHUS
MIONEPEYHOU CHUJIBL.

MOSACHBIE COEJUHEHUSA B COCTABHBIX BAJIKAX

11.16. CBapHble HIBBI U BBICOKOIIPOUHBIE OONTHI, COCAUHSIOMINE CTEHKH M MOSACa COCTABHBIX JBYTaBPOBBIX OaloK,
CleAyeT PacCUUTHIBATE COTNIAcHO Tabi. 37*.

Ilpu otcyrcTBUM pebep KECTKOCTH ISl Ieperaddl OONBIIMX HEMOJBHKHBIX COCPEIOTOYEHHBIX HArpy30K pacuer
MPUKPEIUIEHHUs BEPXHET0 Mosica clielyeT BHINOIHATH Kak I HOJABIKHOI coCpeoTOUeHHOI Harpy3Ku.

Ilpn mpuOXKEHWM HETOABIDKHOW COCPEIOTOYCHHOH HAarpy3kh K HIDKHEMY II0SICY OalKH CBapHbBIC MIBEI |
BBICOKOITPOYHBIE OONTHI, MPUKPEILISIONINE ITOT MOSIC K CTEHKE, CIeAyeT paccuuThiBarh 1o ¢popmynam (138)-(140)*radm.
37* He3aBUCHMO OT HaNM4Ms pedep )KECTKOCTH B MECTax MPUIIOKEHHS TPy30B.

Tabnuma 37*
XapakTtep Harpy3ku Bun coenuHeHUs DopMyIIBl JUTS pacyeTa MOsICHBIX COSAWHEHUH B COCTaBHBIX DaJlkax
Henonpmxkuas VriaoBbl€ MBI
JIBYCTOPOHHHME T12Bk) = R (133)
T/ (Z,BZI(/) SRV, (134)
OJTHOCTOPOHHHUE

T/ (Bh) <R, (135)
T/ (ﬁzkf) = szywzyc (136)

Bricokonpounble 60ITHI
aT < Oyky (137)*

IonBuxnas VYT0BbIE HIBBI IBYCTOPOHHUE

VT2 4172 JQBR) <R 1,0 (138)
VT2 472 /QBI)<R,.,.0, (139)
aNT? +ab? <Q, ky; (140)*

BLICOKOHpO'—IHBIe 0OJITHI

O6o03HaueHus1, MPUHATHIC B Tab1. 37%*:

S
7= . y
J - CABMTAOIIEe MOSIC YCHJINE HA €AMHUILY JUIMHBI, BBI3BIBAEMOE IMONEPEYHOil cunoil O, rae S - cTaTHYecKHuid MOMEHT OpyTTO mosica
0aJK{ OTHOCHUTEIBHO HEUTPAIBHON OCH;
v F
ly - naenenue ot COCPEIOTOYEHHOTO Tpy3a F (Ui MOAKPaHOBBIX OAOK OT JABICHUS KoJeca KpaHa, MpHHHMaeMoro 6e3 kodddunuenrta

JIUHAMUYHOCTH), IJIE V- ko3¢ dunHeHT, mpuHIMaeMsblii corinacHo TpeboBannsiM CHull mo Harpyskam u Bo3aeiicTBusIM, le/.- yCIIOBHas

JUTHHA paclpe/eleHus COCPE0TOUCHHOTO Ipy3a, IpuHIMaeMas 11o 1. 5.13 u 13.34* nacTosmux HOpM;
o - KO3(p(HUIMEHT, IPHHIMAEMBIil IIPH HAarpy3Ke 110 BEPXHEMY T0sICy OajKy, B KOTOpPOH CTeHKa IIPUCTPOTaHa K BepXHeMy mnoscy, o = 0,4,
a IIpU OTCYTCTBUH IPUCTPOKKH CTEHKH WIH IPH Harpy3ke M0 HIDKHEMY Hosicy o = 1;
a - 1Iar MOSCHBIX BHICOKOIIPOYHBIX OOITOB;
O, - PacYETHOE YCUIIHE OJTHOTO BHICOKONPOYHOro 60:Ta, onpesensemoe no gpopmyne (131)%;

k- KOIM4ECTBO HOBCpXHOCTCﬁ TPEHU COCTUHACMBIX 3JICMCHTOB.

CBapHble TOSICHBIEC IIBBI, BEIITOJTHEHHBIE C TPOBAPOM Ha BCIO TOJIIHHY CTEHKH, CIEIYeT CUUTATh PAaBHONPOUHBIMHU CO
CTEHKOIL.

11.17. B 0Oankax ¢ COEIMHEHUSIMH Ha BBICOKONPOYHBIX OONTaX C MHOTOJIUCTOBBIMU IOSCHBIMH IaKeTaMH
MPUKpETIEHNE KaXKI0TO M3 JHCTOB 32 MECTOM CBOETO TEOPETHYECKOTO OOpBIBA CIIEAYeT PACCUMTHIBATH HA ITOJNIOBHHY
yCUNHS, KOTOpPOE€ MOXET OBITh BOCIPHUHSTO CEUYEHHEM JHCTa. lIpuKpemeHue KaXJIOro JIMCTa Ha YYacTKe MEXIy
JIEWCTBUTENBHBIM MECTOM €TI0 00OpbIBa M MECTOM OOpBIBA MPEABIAYILETO JINCTA CICAYET PACCUNTHIBATH HA TTOJIHOE yCHITHE,
KOTOPO€ MOXKET OBITh BOCIIPUHATO CEYCHUEM JIUCTA.

12. OBIIIME TPEBOBAHMS IO MPOEKTUPOBAHUIO CTAJIbHBIX KOHCTPYKIIAM
OCHOBHBIE ITOJIOKEHUA

12.1*. [Tpu NpOCKTUPOBAHNUH CTATHHBIX KOHCTPYKIIMIA HEOOXOIUMO:
npeaycMaTpuBaTh  CBS3M, OOecmeuuBaionie B IMPOLECCEe MOHTaXa U OKCIUTyaTallid  yCTOMYUBOCTH U
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MPOCTPAHCTBEHHYIO HEM3MEHSEMOCTh COOPYXKEHHSI B LEIOM M €ro JJIEMEHTOB, Ha3Hayas MX B 3aBHCUMOCTH OT
OCHOBHBIX MapaMeTPOB COOPYKEHUS U PeXXHUMa ero HKCIUTyaTaluH (KOHCTPYKTUBHOH CXeMBI, IIPOJIETOB, THUIIOB KPaHOB U
PEXHUMOB HX PabOTHI, TEMIIEPATYPHBIX BO3ACHCTBHUN H T.I1.);

YUUTHIBATH MPOU3BOACTBEHHBIE BO3MOXKHOCTH M MOIIHOCTh TEXHOJOTMYECKOTO M KpPAaHOBOIO 000pYyJOBaHHS
IPEANPUATHH - H3TOTOBUTENEH CTaNbHBIX KOHCTPYKLHMH, a Takke MOJbEMHO-TPAHCIOPTHOE U Jpyroe oOopyJoBaHME
MOHTaKHBIX OpraHMU3aIHi;

IPOU3BOAUTH pPa30MBKYy KOHCTPYKIMH Ha OTIpPaBOYHBIE 3JIEMEHTHI C YYeTOM BHJA TpaHCIOpTa U rabapuToB
TPAHCIOPTHBIX CPEJCTB, PAlMOHAIBHOIO M SKOHOMHYHOIO TpPAHCIOPTHPOBAHMSA KOHCTPYKIHMHA Ha CTPOMTENBCTBO H
BBINOJTHEHUS] MAKCUMAIBHOTO 00beMa paboT Ha MPeANpUsITUH-U3TOTOBUTENE;

HCTIONB30BaTh BO3MOXKHOCTH (Ppe3epoBaHMs TOPLOB YIS MOIIHBIX CXKAaThIX M BHELEHTPEHHO-CXKAThIX 3JIEMEHTOB (IIpH
OTCYTCTBHMH 3HAYMTEIBHBIX KPAaeBbIX PACTATUBAIONINX HANPSDKEHUH) MPU HAJTWYNN COOTBETCTBYIOIIETO 000OPYIOBaHHS Ha
IPeANPUATHH-U3TOTOBUTEIIE,;

IIpelyCMaTpUBAaTh MOHTa)XKHBIE KPEIUICHHUS SJIEMEHTOB (yCTPOHCTBO MOHTa)KHBIX CTOJIMKOB U T.11.);

B OOJITOBBIX MOHTaXKHBIX COSIMHEHUSIX MPUMEHATh O0NTHI Kitacca TOUHOCTH B 1 C, a Taxke BHICOKOIIPOUHBIE, IPU 3TOM
B COCIMHEHHUSIX, BOCIPHHUMAIOIINX 3HAYMTEIIbHBIE BEPTUKAJIbHBIC YCHIHS (KpeIUleHWsAX (epM, purenei, pam H T.IL.),
clefyeT MmpedycMaTpuBaTh CTOJIMKU; IPU HAIUYUU B COCAMHEHUSAX M3THOAIONIMX MOMEHTOB CIEIyeT MPUMEHSATh OOJNTHI
kiacca TouHoct B u C, paboTatomniye Ha pacTsDKEHHE.

12.2. TIpy KOHCTPYHPOBAHMH CTATBHBIX CBAPHBIX KOHCTPYKLHUH CIEAYET HCKIIOYaTh BOSMOYKHOCTb BPEIHOTO BIUSHUSA
OCTaTOYHBIX JedopManuii M HampsHKeHWH, B TOM 4YHCIE CBApPOYHBIX, a TaKKe KOHLEHTPAMH HaNpsKeHHH,
IpelyCMaTpuBasi COOTBETCTBYIOIINE KOHCTPYKTHBHBIE pemeHuss (¢ Hamboyiee paBHOMEPHBIM —paclpenerIecHHeM
HaNpsDKEHUH B DJIEMEHTaxX M JeTalsX, 0e3 BXOAAIIMX YITIOB, Pe3KHUX IEepenajoB Ce4eHHs M JPYTHX KOHIIEHTPAaTOPOB
HaNpsHKEHWH) U TEXHOJIOTWYECKHE MEPONPHSTHs (TIOPSIOK COOPKH M CBApKH, NMPEABAPUTENBHBIA BHITHO, MEXaHUIECKYIO
00paboTKy COOTBETCTBYIONIMX 30H ITyTEM CTPOTaHus, (hpe3epoBaHMUs, 3aUHCTKU aOpa3UBHBIM KPYTOM U JIp.).

12.3. B cBapHBIX COEIUHEHMAX CTAJIbHBIX KOHCTPYKIMH CIeIyeT HCKIII0YaTh BO3MOXHOCTb XPYIKOTO Pa3pyLICHUs
KOHCTPYKIMH B TPOIECCE MX MOHTaXa M JKCIUIyaTallid B PE3yJIbTaTeé HEONArONpHSITHOTO COYETAHUS CIETYIOIIHX
(axTOpOB:

BBICOKMX MECTHBIX HANPSDKCHHUH, BBI3BAHHBIX BO3JICHCTBHEM COCPEIOTOYEHHBIX HArpy30K Win aedopManuii netanei
COEIMHEHMH, a TAK)Ke OCTATOYHBIX HAIPSKEHUH;

PE3KUX KOHIIEHTPATOPOB HAMPSKEHUI Ha Y4acTKaX C BBICOKHMHM MECTHBIMH HANpsDKEHUSAMHU M OPHUEHTHPOBAHHBIX
MOTEpeK HAMPaBIeHUs JEHCTBYIOMNX PACTATHBAIOMINX HANPSHKEHUN;

MOHIDKEHHOM TeMIlepaTypbl, IpU KOTOpPOH MaHHAas MapKka CTall B 3aBUCHMOCTH OT €€ XHUMHYECKOTO COCTaBa,
CTPYKTYPBI ¥ TOIIIMHBI IPOKATa MEPEXOAUT B XPYIKOE COCTOSTHHUE.

IIpu KOHCTPYHPOBAaHUU CBAPHBIX KOHCTPYKLHUU CIEAYET yUUTHIBATh, YTO KOHCTPYKLUUHU CO CILUIOIIHOW CTEHKOH MMEIOT
MeHbIIEe KOHIEHTPAaTOPOB HANpPsUKEHWH W MEHee YyBCTBHTENBHBI K DKCLHEHTPHCUTETAM IO CPaBHEHMIO C PEIIETYATBIMU
KOHCTPYKIUAMH.

12.4%*. CranbHble KOHCTPYKIIMU CIEAyeT 3allUIiaTh OT Koppo3uu B cooTBeTcTBUU co CHull mo 3amuTe cTpOUTENbHBIX
KOHCTPYKIMI OT KOPPO3HHU.

3amuTa KOHCTPYKIMH, TNpeIHa3sHAYeHHBIX /IS SKCIUIyaTallud B YCJIOBHUAX TPOMMYECKOTOo KIIMMaTa, MJOJDKHA
BemonHATECS o [OCT 15150-69*.

12.5. KoHCcTpyknuu, KOTOpbIE MOTYT IOABEPraThbCs BO3JCHCTBUIO pACIIaBICHHOIO MeTamnaa (B BuAe OphI3T MpH
pa3nMBKe MeTalula, IIPU IPOPBIBE METAJUIA U3 MeUel MM KOBIIEH), CllelyeT 3alUIIaTh OOIMIOBKOH MIIM OTPaXXJal0INMA
CTEHKaMH N3 OTHEYIIOPHOTO KMPIINYa WIH XKAPOYIOPHOTO OETOHA, 3aIIUIICHHBIMU OT MEXaHHMYIECKUX MTOBPEXKICHHH.

KoHcTpykiuu, noaBepraromuecs UINTEIBHOMY BO3JEHCTBHIO JYYHCTONH WM KOHBEKIMOHHOM TEIUIOTHI WM
KpPaTKOBPEMEHHOMY BO3JECHCTBUIO OTHS BO BpEMs aBapHi TEIJIOBBIX arperaTtoB, CIEAyeT 3allHIIaTh I0JBECHBIMU
METaJUIMYECKUMH dKpaHaMu Win GyTepoBKOW U3 KUPIHYA HIIH JKapOyIOPHOTo OeTOHa.

CBAPHBIE COEJIMHEHUWSA

12.6. B KOHCTPYKITHSIX CO CBAPHBIMH COSAUHEHUSAMH CIIEAYET:

peaycMaTpuBaTh MPUMEHEHUE BHICOKOIIPON3BOAUTENBHBIX MEXaHU3UPOBAHHBIX CIIOCOOOB CBAPKH;

oOecrieunBaTh CBOOOJHBIN JTOCTYH K MECTaM BBIIIONHEHHS CBAapHBIX COCAMHCHHI C Y4eTOM BBIOpaHHOTO criocoba u
TEXHOJIOTUU CBApPKH.

12.7. Paznmenky kpoMok moja cBapky cieayeT mpuauMath mo T'OCT 8713-79*, T'OCT 11533-75, TOCT 14771-76%,
I'OCT 23518-79, TOCT 5264-80 u TOCT 11534-75.

12.8. Pa3meps! 1 (opMy CBapHBIX YTIIOBBIX IIBOB CIIEAYET NPUHUMATH C YIETOM CIEIYIOMINX YCIOBHIMA:

a) KaTeThl YIIIOBBIX IIBOB kfz[omKHH ObITh He OoJee 1,2¢, Tae ¢ - HAMMEHBIIAs TOIIIUHA COeIMHIEMEIX 3JIEMEHTOB;

0) KaTeTHI yIJIOBBIX LIBOB A, CIIEyeT IPUHUMATB 110 PacyeTy, HO He MeHee YKa3aHHBIX B Tabm. 38%;
B) pacueTHas JJIMHA YTJIOBOTO CBApHOTI'O IIIBa JOJKHA OBITh HE MEHEe 4k/»1/1 He MeHee 40 Mmy;
T) pacdeTHas JrHA (IaHrOBOTO MIBa JOJDKHA OBITH HE Ooee 85/)’fk/» (ﬁf— KO3 PUIMEHT, MPUHIMAEMBIH 10 Ta0JI. 34%),

33 UCKJIIOYEHUEM IIBOB, B KOTOPBIX YCHUJIME JEHCTBYET Ha BCEM IIPOTSKEHUM 111BA;

) pa3Mep HaxJIECTKH JOJDKEH OBITh HE MEHEE 5 TOMIIMH HanOosiee TOHKOTO M3 CBAPHBAEMBIX DJIEMEHTOB;

€) COOTHOILIEHHs pa3MepoB KAaTeTOB YIJIOBBIX IBOB CleAyeT MPUHMMATh, Kak mpaBuio, 1:1. IIpu pasHbIX TONIIHMHAX
CBapUBAEMBIX 3JIEMEHTOB JOMYCKAeTCs MPUHHMMATh IIBBI C HEPAaBHBIMH KaTeTaMM, IIPU 3TOM KaTeT, MPUMBIKAIOMHAN K
Oonee TOHKOMY BJIEMEHTY, HOJDKEH COOTBETCTBOBAaTh TpeOOBaHMSAM M. 12.8, a, a MpUMBIKAIOIMKA K 0o0Jee TOICTOMY
JJIEMEHTY - TpeboBaHusaM 1. 12.8, 6;

) B KOHCTPYKIMAX, BOCIPHHHMAIONIMX JUHAMHYECKHE M BHOPAIMIOHHBIC HATpPy3KH, a TaKXKe BO3BOJUMBEIX B
KIuMaTtudeckux paionax Iy, I,, II, u II3, yrioBele IUBBI CIEXYET BBHINOIHATH C IUIABHLIM IEPEXOJOM K OCHOBHOMY
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METaJlTy IpH 000CHOBAaHHU PACYETOM Ha BHIHOCIHBOCTD MIIH HA TIPOYHOCTD C YIETOM XPYIKOTO Pa3pyLICHHS.
12.9%*. JIna npukperieHus pedep KecTKOCTH, AuadparM U MOSICOB CBApHBIX JBYTaBpOB Mo mm. 7.2*, 7.3, 13.12%*, 13.26
¥ KOHCTPYKIHiA TIDYIIBI 4 JOIYCKACTCS NMPHMEHATH OAHOCTOPOHHHE YIJOBBIC IIBBI, KAaTETHI KOTOPBIX K, - creiyer

IPUHUMATh [0 PacueTy, HO He MeHee yKa3aHHBIX B Ta0Om. 38%*.

IIprMeHeHne 3THX OJHOCTOPOHHHUX YITIOBBIX IIBOB HE JOMYCKAETCS B KOHCTPYKIIUSAX:

rpymsl [;

9KCIUTyaTHPYEMBIX B CpeHEarpecCUBHON M CHIBbHOArpeccUBHON cpepax (ximaccuduxanus cornacHo CHull mo 3amute
CTPOUTENIBHBIX KOHCTPYKIHMI OT KOPPO3HH);

BO3BOJUMBIX B KIMMATHYECKUX paiionax Iy, I, II, u II5.

12.10. [nst pac4eTHBIX M KOHCTPYKTHUBHBIX YIJIOBBIX IIBOB B IIPOCKTE JOJDKHBI OBITh yKa3aHbBI BHJ CBAPKH, JICKTPOJIBI
WM CBApOYHAas IPOBOJIOKA, MOJ0XKEHHE IIBa IPH CBapKe.

12.11. CBapHbIe CTHIKOBBIE COSIMHEHHMS JIUCTOBBIX JE€Tallel ClelyeT, KaK IPAaBUIIO, BBIIOIHATH MPSIMBIMU C TTOJHBIM
IIPOBApOM M C IPHMEHEHHEM BBIBOJHBIX IIAHOK.

B MOHTaXHBIX YCJIOBHAX JOIYCKaeTCs OZHOCTOPOHHSAS CBapKa ¢ MOABAPKON KOPHS IIBA M CBapKa Ha OCTaroIIeics
CTaIBHOI MOAKIAJIKE.

12.12. IIpuMeHeHNEe KOMOMHUPOBAHHBIX COCAUHEHUH, B KOTOPBIX YacTh YCUIIUS BOCIPUHUMAETCS CBApHBIMHU IIIBAMU, a
9acTb - OONTAaMH, HE JOITyCKACTCsl.

12.13. IlpumeHeHHe TPEPBHIBUCTBIX IIBOB, a TakXke OJJIEKTPO3aKIENOK, BBINOMHIEMBIX pPY4YHOH CBapKod cC
Ipe/IBapUTEIILHBIM CBEPIICHHEM OTBEPCTHH, OITYyCKAeTCs TONBKO B KOHCTPYKIHAX TPYTIHI 4.

BOJITOBBIE COEJJUHEHWA U COEAUHEHUS HA BBICOKOITPOYHbBIX BOJITAX

12.14. OTBepcTus B JeTaNAX CTAIBHBIX KOHCTPYKLUH clieyeT BBIIONHATH coryiacHO TpeboBaHusaM CHull no mpasunam
MIPOU3BOJICTBA U MIPUEMKH PA0OT AT METAIUTHUECKUX KOHCTPYKIIHH.

TaGnuma 38*
MuHHuMaNbHBIE KaTETHI IBOB &, MM, IIpU ToJILIMHE Oonee
Bun coennnenus Bup cBapku Tpenen rexyuectu !
cram, MITa (kre/cm?) TOJICTOTO U3 CBAPHBAEMBIX JJICMEHTOB f, MM
4-5 6-10 | 11-16 [ 17-22 | 23-32 | 33-40 [ 41-80
TaBpoBoe c|Pyunas Jo 430 (4400) 4 5 6 7 8 9 10
JIBYCTOPOHHUMHU Cg. 430 (4400) 5 6 7 8 9 10 12
YTJIOBBIMHU IIBaMHU; 210 530 (5400)
HaXJIECTOYHOE W YIIIOBOE [ ABTOMAaTHUYECKas u Jlo 430 (4400) 3 4 5 6 7 8 9
MOJTyaBTOMATHYIECKas Cg. 430 (4400) 4 5 6 7 8 9 10
110 530 (5400)
TaBpoBoe c|Pyunas Jlo 380 (3900) 5 6 7 8 9 10 12
OJIHOCTOPOHHUMH ABTOMaTHYECKAast u 4 5 6 7 8 9 10
YTIIOBBIMH [IBAMH MOJyaBTOMATHYECKASI

IMpumeuanus: 1. B kKoHCTpyKuusax u3 craiau ¢ mpeneiaoM Tekydectu cBbime 530 MIla (5400 krc/cm™*), a Taxxe M3 Bcex craieil mpu
TOJIIIMHE 3JIEMEHTOB CcBbIIe 80 MM MHHUMAJIbHBIC KAT€Thl YIJIOBBIX IIBOB IPUHUMAIOTCS IO CIIENUATbHBIM TeXHUYECKHM YCIOBUSM.

2. B KOHCTPYKIMSX Tpynmnel 4 MHUHHMManbHbIE KaTeThl OJHOCTOPOHHHX YTJIOBBIX IIBOB CIIEAYEeT yMEHBIIaTh HA | MM MpH TONIINHE
CBapUBAEMBIX 31€MEHTOB 10 40 MM BKIIFOY. M HA 2 MM - IIPH TOJIIIWHE 3I€MEHTOB CBBIIIE 40 MM.

12.15*. Bontel knacca TOYHOCTH A clieAyeT HNPUMEHATH I COeIUHEHHH, B KOTOPBIX OTBEPCTHUS MPOCBEPICHBI Ha
MIPOEKTHBIN IMaMeTp B COOPaHHBIX 3JIEMEHTaX JHO0 MO KOHAYKTOpaM B OTAENBHBIX DIEMEHTaX U AETANAX, IIPOCBEPICHBI
WUIM TIPOAABJIEHBl Ha MEHBIIMH IMaMETp B OTICNBHBIX JAETANAX C IOCICAYIONIMM PACCBEPIMBAHUEM IO TPOEKTHOTO
JaMeTpa B COOpaHHBIX JIEMEHTaX.

bonter kmacca tounoctm B m C B MHOTOOONTOBBIX COCJUHEHMSX CIEIyeT IPUMEHSATh JUIl KOHCTPYKIHH,

M3TOTOBJIIEMBIX M3 CTAJH C MpeaeioM Tekydectu o 380 MITa (3900 KFC/CMZ).

12.16. DeMEHTHI B y3JI€ IOMYCKAETCSI KPETUTh OJTHUM OOJITOM.

12.17. BonTsl, uMeromye MO UIMHE HEHAape3aHHOM 9acTH y4yacTKU C Pa3IM4YHBIMU AMaMeTpaMH, He JOIyCKaeTCs
MIPUMEHATH B COCANHEHUAX, B KOTOPBIX 3TH OOJITHI pabOTAIOT Ha Cpes.

12.18*. Tlox raiiku OONTOB ciemyeT ycraHaBiuMBaTh Kpyribie maiosl mo TOCT 11371-78*, mox ralike W TOJOBKH
BBICOKOIIPOUYHBIX OONTOB clexyeT ycTaHaBauBath maiosr mo TOCT 22355-77*. Jina Beicokonpo4Hbix 6ontoB no [OCT
22353-77* ¢ yBeNMYCHHBIMH pa3MepaMH TOJOBOK M TaeK W MPH Pa3HOCTH HOMHUHAIBHBIX TUAMETPOB OTBEPCTHUS M OOJTA,
He MpeBhIIIapIel 3 MM, a B KOHCTPYKIUAX, U3TOTOBICHHBIX U3 CTAIH C BPEMEHHBIM CONPOTUBICHUEM He Hixke 440 MIla

(4500 KFC/CMZ), He IpeBbIIIatoniet 4 MM, I0ITycKaeTcs YCTaHOBKA OHOI MTaiftObI o raiky.

Pe3nba GonTa, BOCHPHUHUMAIOIIETO CABHUTralollee yCWIMEe, HE MODKHA HAXOAUThCS Ha TiyOuHe Oosiee IMOJTIOBHHBI
TOJILIMHBL 3JIEMEHTa, IPWIETAloIero K raike, Wid CBbIIIE 5 MM, KPOME CTPYKTYPHBIX KOHCTPYKLUH, ONOp JHMHUHI
AIIEKTPOTIEPEaadl U OTKPHITHIX PACHpPENeNUTEeIBHBIX YCTPOUCTB M JIMHUI KOHTAKTHBIX CETeH TpaHCIOPTa, Tae pe3nda
JIOJDKHA HAXOJUTHCS BHE ITaKeTa COSAUHSAEMBIX 3JIEMEHTOB.

12.19*. BoaTte! (B TOM YHCIIe BRICOKOIPOYHBIC) CIIEAYET pa3MenaTh B COOTBETCTBHH C Ta0. 39.

Tabnuma 39

PaccrostHus npu
pa3MelieHnn 60IToB

XapakTepHUCTHKa PacCTOSHUA

1. PaccTosiHMs My LIeHTpamMu GOJITOB B JIFOOOM HAlpaBICHHU:
a) MUHHUMaJIbHOS 2,5d*

0) MaKCcHMaIbHOE B KPaifHUX psAAaX MPH OTCYTCTBHHU OKAHMIISIOMINX YTOJNKOB IIPU PACTSKEHHU U CHKATHH 8d i 12t
B) MaKCHMaJbHOE B CPEJHUX PsIaX, a TAKXKE B KPalHMUX Ppsax MPH HATMIUHN OKAHMIIAIOIINX YTOJIKOB!
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TIPH PACTSDKEHUHU 16d wmm 24t
« CXKATUHU 12d vnm 18t
2. PaccrosiHns oT neHTpa 60nTa 10 Kpas 3IeMeHTa:
a) MHHHUMAJIBHOE BJIOJIb yCHITHS 2d
0) TO XKe, IMOTIepeK yCHITHSL:
pu 0Ope3HBIX KPOMKaX 1,5d
« TIPOKAaTHBIX 1,2d
B) MaKCHMaIbHOE 4d vnu 8t
') MUHHUMAJIbHOE JUIS BHICOKOIPOYHbIX OOJITOB IpH 1000 KPOMKE U JI000M HalpaBICHHUU yCHIINS 1,3d

* B COeIMHACMBIX 3JIEMEHTAX M3 CTAIH C MpPeeoM TeKydecTH cabime 380 MITa (3900 krc/cm?) MHHHMANBHOE PACCTOSHHE MEXIY GONTAaMH
clefyeT IPUHUMATh PaBHBIM 3d.

O003HaueHus1, IPUHATHIE B Ta01. 39:

d - mmameTp OTBepCTHS s 60IITa;

¢ - TONIIMHA Hanboee TOHKOTO Hapy »KHOTO 3I€MEHTa.

Mpumedanue. B coenuHseMbIX 3JEMEHTaX M3 CTalM ¢ MpenenoM Tekydectd o 380 MITa (3900 krc/cm?) momyckaeTcs yMeHbIICHHE
PacCTOSIHUA OT LEHTpa OonTa JO Kpas dJIEMEHTa BJOJNb YCHJINSA M MHHHMAJIbHOTO PACCTOSHHUS MEXIy LEHTpaMH OOJTOB B CIIydasx pacdeTa C
YYETOM COOTBETCTBYIOMNX KO UIMEHTOB yCIIoBUil pabOTHI cCoeqMHEHHH cornacHo mi. 11.7% u 15.14%*.

CoenuHuTenbHbIE OONTH JOMKHBI pa3MeIlaThcs, KaK MPaBUIIO, HA MAaKCUMAJBHBIX PACCTOSHMAX; B CTBIKAX U y3lax
cIlelyeT pa3MenaTh OONThl HA MUHIMAIbHBIX PACCTOSHHUSX.

IIpu pa3mMerieHny GONTOB B MIAXMAaTHOM MOPSAAKE PACCTOSHUE MEXKAY UX LIEHTPaMU BJONb YCUIHSA ClIeAyeT IPUHUMATh
He MeHee a + 1,5d, rae a - paccTosHIe MeXy psAAaMu MOoNepeK yCuius, d - TuaMeTp oTBepcTst s 6onra. Ilpu Takom
pasMeLIeHNH CeYeHUe dJIeMeHTa A, ompenenseTcs ¢ y4eToM oclableHHs ero OTBEPCTUAMH, PACHOIOKEHHBIMH TOJIBKO B

OJIHOM CE€UYEHHUHU MOMepeK yCUIHs (He 10 «3UT3ary»).

[Ipu mpUKperyIeHnH yroiKa OXHOW TIOJIKOM OTBepCTHe, Hamboyiee ymalleHHOE OT €ro KOHIA, CIeXyeT pa3MeIiaTh Ha
pucke, Omnkaimeit Kk 00yIIKy.

12.20*%. B coenuHeHMsx ¢ OonTamMu KiaccoB To4HOCTH A, B m C (3a WCKIIIOYCHHEM KpEIUICHUS BTOPOCTEIICHHBIX
KOHCTPYKIIM ¥ COeTMHEHUH Ha BBHICOKOMPOUYHBIX 0ONTaxX) JOJDKHBI OBITH MPEIyCMOTPEHBI MEpPBI POTUB Pa3BUHUMBAHUS
rack (IMoCTaHOBKA MPYKUHHBIX IMAH0 WITH KOHTPraek).

13. JOMOJIHUTEJIbHBIE TPEBOBAHUSI I1O MPOEKTUPOBAHUIO ITPOU3BOJICTBEHHBIX 3/IAHUI 1
COOPYKEHMIA!

! lonyckaeTcs IPUMEHATH U1 APYTHX BHIOB 31aHUH U COOPYKEHHIL.
OTHOCHUTEJIBHBIE TPOTUBbI U OTKJIOHEHUS KOHCTPYKIAM

13.1*. IIpormObl W TEepeMEIIeHNs] JJIEMEHTOB KOHCTPYKIMHA HE JOJDKHBI TPEBBIINIATH TPEICIBbHBIX 3HAYCHUH,
ycranoBieHHbIX CHull o Harpy3kam u BO3JeHCTBHSIM.

Tabma. 40* uckmoveHa.

13.2-13.4 1 Tab11. 41* UCKITIOYEHBI.

PACCTOAHUA MEKAY TEMIIEPATYPHBIMU INIBAMU

13.5. HaunGonbmme paccTOSHHA MEXIy TEMIEPATYPHBIMH IIBAMH CTAJIBHBIX KapKacoB OJHOSTAXKHBIX 3MaHUH U
COOpY>KEeHHUH cieqyeT NpUHUMATh COTJIacHO Talum. 42.

[Tpu npesbImennn Oomnee 9eM Ha 5 % yKa3aHHBIX B Ta01. 42 paccTOSHHMH, a TaKkKe MPH yBEINUCHHUH XKECTKOCTH KapKaca
CTEHaMH WM APYTUMH KOHCTPYKIMSAMH B pacdeTe CIeIyeT YYHTHIBaTh KIMMAaTHIECKHe TeMIIepaTypHbIE BO3ICHCTBHS,
Heynpyrue aedopMalui KOHCTPYKIUN U HOAATINBOCTD y3/I0B.

®EPMBI MU CTPYKTYPHBIE IIJTUTHI IOKPBITHIA

13.6. Ocu crepxHelt pepM M CTPYKTYp JOJDKHBI OBITh, KaK MpPaBHIIO, EHTPUPOBAHBI BO BCeX y3nax. LleHTpupoBanue
CTEpXKHEH ClefyeT NMPOM3BOJUTH B CBapHBIX (epMax IO IIEHTPaM TSHKECTH CEUeHMi (C OKpyIJIeHHeM A0 5 MM), a B
OOJITOBBIX - I10 PHCKaM YTOJIKOB, OIIDKAUIIINM K OOYIIKY.

CMemnienre oceit mosicoB hepM Mpu U3MEHEHUU CEYEHUH JOIyCKaeTCsl He yYUTHIBATh, €CIIM OHO He ImpeBblmaeT 1,5 %
BBICOTHI IT0SICA.

Tabnuma42

HawuGounsmne paccTosiHus, M

OT TEMIIEPATYPHOI'O IIBA UJIA

MEXy TeMIIEPaTyPHBIMHU IIIBAMHU
Ay paryp TOpLIA 3MaHUsSI 10 OCH

Ommxaiiiel BEpTUKaIbHOM
XapakTepHCTHKa 3IAHHI H COOpYKeHHil 1o JuThHe 6JIoKa (BIOJIb 3/1aHHS ) I10 IHpHHE OJI0Ka B
B KIIMMaTHYECKUX pailOHAX CTPOUTENHCTBA
Bcex, kpome 1, 1, Bcex, kpome I, | I, 1,11 Bcex, kpome [, I,
oM Ly povete | fr e S oM Ly
IL ully L, I u 11y 1L, IL u 1l
OramiuBaeMble 3JaHUs 230 160 150 110 90 60
HeorannuBaemble 30aHUS ¥ TOPSIYHE LEXU 200 140 120 90 75 50
OTKpBITBIE ICTAKA/IBI 130 100 - - 50 40

INpumeuanue. [Ipy HaTMIUK MEXIY TeMIEpaTypHBIMH IIBAMHU 3JaHUS WK COOPY)KEHHUS IBYX BEPTHUKAIBHBIX CBSI3€H pacCTOSHHE MEXIY
MOCJIETHUMH B OCSIX HE JOJDKHO MPEBBIMIAThes 3MaHUi - 40-50 M M JUI1 OTKPBITBIX 3CTakax - 25-30 M, MpU 3TOM Ul 34aHUH U COOpPYIKEHUIA,

BO3BOJMMBIX B KIMMaTHYECKHX paifonax 1, I, 11, u Il;, no/oKkHbI IpHHIMATECS MEHBIIME W3 YKa3aHHBIX PaCCTOSHUM.
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Ilpy HanMUuM SKCHEHTPUCHTETOB B Yy3JIaxX OJJIEMEHTHI (GEepM U CTIPYKTyp CIEOyeT pacCUHTBIBATE C Y9ETOM
COOTBETCTBYIOIIIX U3THOAIOINX MOMEHTOB.

Ilpn npunoxeHWM HArpy30K BHE Y3710B (epMbl mosica JOJDKHBI OBITh PAacCUMTaHBl Ha COBMECTHOE JEHCTBHUE
IIPOIOIBHBIX YCHINH U N3rHOAIONIX MOMEHTOB.

13.7. Ilpu nponerax ¢epM MOKPHITUH cBbIIIE 36 M clexyeT NperycMaTpuBaTh CTPOUTENBHBIN MOABEM, PaBHBII
mporudy OT TOCTOSIHHOM M JJWTENbHOW Harpy3ok. IIpM IUIOCKMX KpPOBISIX CTPOMTEIBHBIH IOOBEM ClIELyeT
IpeAyCcMaTpUBaTh HE3aBUCHMO OT BEIMYMHBI IpOJeTa, MIPUHUMAs €ro PaBHBIM NPOrHOy OT CyMMapHONH HOpMaTHBHOM
Harpy3ku mioc 1/200 mposnera.

13.8. IIpu pacuere depMm c dIEMEHTaMH U3 YTOJIKOB MM TaBPOB COSIUHEHHMS JJIEMEHTOB B y3iaxX ()epM HOIyCKaeTcs
NPUHAMATh MApHUPHBIMH. [Ipyn 1ByTaBpoBbIX, H-00pasHBIX M TpyOdaThIX CEUCHHMSIX 3JIEMEHTOB pacueT (epM IIo
IMIaPHUPHOH CXEME JIOMyCKAaeTCs, KOIrJa OTHOLIEHHE BBICOTHI CEUCHHMS K JJIMHE 3JIEMEHTOB He mpesbimaet: 1/10 - mms
KOHCTPYKIMH, IKCILTyaTHpyeMbIX BO BCEX KIMMATHYECKHMX paionax, kpome 1y, Iy, I, u 1l5; 1/15 - B paifonax 1, 1, I, u
II5.

[Ipu mpeBbIICHUN TUX OTHOIIEHHH CIeqyeT yYHTHIBATh JOMONHUTEIbHbIE M3THOAIOIE MOMEHTH B DJIEMEHTaX OT
KECTKOCTH Y3JI0B. YHUET )KECTKOCTH Y3/10B B (pepMax paspemaercs MPOM3BOAUTH MPUOIMKEHHBIMH METONAMH; OCEBBIC
YCHIIHS IOIIyCKaeTCs ONpeeNsTh 0 MapHUPHOIl cxeMe.

13.9%. PaccrosHue MexIy KpasMH >JIEMEHTOB PEIICTKH M IOAca B y37ax CBAapHBIX (epM ¢ (acoHKkamu ciemyer
MIPUHUMATh HEe MeHee a = 6¢ - 20 MM, HO He 6osee 80 MM (37ech ¢ - TONMIMHA (ACOHKU, MM).

MexIy TOpLAMH CTBIKYEMBIX JIEMEHTOB ITOSCOB (epM, NMEPEKPHIBAEMBIX HAKJIaJKaMH, CIEIYyEeT OCTABIATH 3a30p HE
MeHee 50 MM.

CaapHble BBI, IPUKPEIUISIONINE IEMEHTH peleTku (epMbl K pacoHKam, clieqyeT BHIBOAUTH HA TOPEL] DJIEMEHTa Ha
nmuHy 20 MM.

13.10. B y3nax ¢epm ¢ moscamMu U3 TaBpOB, IBYTaBPOB M OAWHOYHBIX YTOJKOB KperjieHHe (PacCOHOK K IOJIKaM IOSICOB
BCTBIK CJIEAYET OCYIIECTBISATH C MPOBAapOM Ha BCIO TONMMHY (AcCOHKH. B KOHCTpyKmmsax rpymmel 1, a Taxke
9KCIUTyaTHPYyeMBIX B KIMMaTHuyeckux pabioHax Iy, I, I, u Il; mpumbikanme y3moBeiX (acoHOK K ToscaM creayeT

BBINOJIHATE COIJIACHO 1M03. 7 Tabm. 83*.
KOJIOHHBI

13.11. OtmpaBouHBIE JJIEMEHTHl CKBO3HBIX KOJOHH C pEIIeTKaMH B JBYX IIOCKOCTSIX CIEAyeT YKpeIUIATh
nmuadparMaMu, pacnoaraéMbIMH y KOHIIOB OTIIPABOYHOTO JIEMEHTA.

B CKBO3HBIX KOJOHHAX C COCMHUTEIBHON PEIICTKON B OJHOU MJIOCKOCTH AuadparMbl CIEAYET pacloiiaraTh HE Pexke
yeM uepes 4 m.

13.12*. B 1ieHTpanbHO-CKaThIX KOJOHHAX U CTOMKAX C OJHOCTOPOHHUMH MOSICHBIMH IIBaMU COTJIacHO M. 12.9* B y3max
KpeIuIeHus CBsi3eil, 0aJlloK, paclOpOK U JAPYTHX DJIEMEHTOB B 30HE MEpeAaud YCHIHS CIeAyeT MPUMEHSTH JBYCTOPOHHHUE
MTOSICHBIE IIBHI, BEIXOSIIHE 32 KOHTYPHI IPUKPEIUIIEMOTO IeMeHTa (y371a) Ha JITHHY 30kfc Ka)KZ0H CTOPOHBI.

13.13. VrnoBele MBBIL, TPUKpEIUIAONHE (DACOHKH COSAWHHUTENHFHONH PEMIeTKH K KOJOHHAM BHAXJIECTKY, CIIEIyeT
Ha3HayaTh 110 pacyeTy W pacrojiaraTb ¢ JBYX CTOPOH (PacOHKH BIIOTH KOJIOHHBI B BUIE OTACTHHBIX YIACTKOB B IIAXMAaTHOM
MOPSIIKE, TPY 3TOM PACCTOSIHUE MEX/Y KOHI[AMHU TAKUX IIIBOB HE JODKHO MPEBBIMIATE 15 TOMIUH (HaCOHKH.

B xoHCTpyKIHMSAX, BO3BOJMMBIX B KJIMMAaTHIECKUX paionax Iy, I, II, u 113, a Taxke nmpu npuMeHEHHH PyYHON TyTrOBOH

CBapKH IIBBI JOJIKHBI OBITh HEMIPEPHIBHBIMHU 110 BCel JUIMHE (DaCOHKH.

13.14. MoHTaXHBIE CTBIKH KOJIOHH CJIEYEeT BBIIOIHATE ¢ (Ppe3epOBaHHBIMHU TOPLIAMH, CBAPHBIMHU BCTHIK, Ha HAKJIaIKaxX
CO CBapHBIMH IIIBAMHU HJIH OOJITaMH, B TOM YHCIIE BEICOKONPOYHBIMHU. 1Ipy mpuBapke HaKIaHoK IMIBHI cIeAyeT He JOBOIUTh
J0 cThika Ha 30 MM ¢ KaxJo#l cTopoHsl. Jlomyckaercs IpuMeHeHre (IaHIeBbIX COCIUHEHUH C mepenadeil CKUMAIomuX
YCHIIMH 4epe3 MIIOTHOE KacaHue, a pacTATHBAIOIINX - O0NTaMu.

CBA3U

13.15. B xaxx70M TeMnepaTypHOM OJI0Ke 3JaHUs ClIeyeT IpeIyCMaTpHBaTh CAMOCTOSTENBHYIO CHCTEMY CBSI3CH.

13.16. HwxHue mosica MOJKPaHOBBIX OaJoK M (hepM MPOJIETOM CBBIMIE 12 M CleqyeT YKPeIUIsiTh TOpH30HTaIbHBIMH
CBSI3SIMU.

13.17. BepTukanbHble CBA3U MEXAY OCHOBHBIMH KOJOHHAMH HIDKE YPOBHS IOJKPAHOBBIX OajlOK NPH JBYXBETBEBBIX
KOJIOHHAX clielyeT pacrojarars B IJIOCKOCTH KaXJ{O! 13 BeTBEH KOJIOHHSI.

BeTBu 1BYyXBETBEBBIX CBsI3€H, KaK MPABUIIO, CIIEAYET COSNAUHATH MEXy COOOH COeANHUTETbHBIMH PEIIETKAMU.

13.18. Ilonepeunsle rOpU30OHTANBHBIE CBSI3U CleXyeT MpeAycMaTpUBAaTh B YPOBHE BEPXHETO WM HIDKHETO IOSCOB
CTPOIMIIBHBIX ()epM B KaXKJOM IPOJIETE 3/IaHUs TI0 TOpIaM TeMIepaTypHbIX OnokoB. IIpu juimHe TeMneparypHOTro Oi0Ka
6onee 144 M caegyeT mpeaycMaTpUBaTh IPOMEXYTOUHBIE TONIEPEUHbIE TOPHU30HTAIBHBIE CBSI3H.

CrponuibHble (epMBl, HE TNPUMBIKAIOMINE HEMNOCPEICTBEHHO K IIONEPEYHBIM CBS3SIM, CIEIyeT PacKpeIUIsTh B
IUIOCKOCTH PACIONIOKEHUSI ATUX CBA3EH PACIIOPKAMH U PACTIKKAMH.

B MmecTax pacrnosioskeHus IOMepeyHbIX CBa3el cienyeT MpeayCcMaTpuBaTh BepTHKAIbHbIE CBSI3U MEXIY epMaMu.

[Ipy HanM9IHHM KECTKOTO JIMCKA KPOBIIM B YPOBHE BEPXHHX IOSCOB CIEAYET MPELyCMAaTPUBATH HHBEHTApHbBIE CHEMHBIC
CBSI3U JUIA BBIBEPKH KOHCTPYKIUI K 0OecreueH s X YCTOMYMBOCTHU B IIPOIIECCE MOHTaXa,

B nOKpRITHAX 3MaHMM B COOPYXXEHHH, DKCIUTyaTUPYEMBIX B KIUMaTtudeckux panonax I, I, II, m I3, cnenyer, kak

IpaBWIO, MPEeIyCMAaTpUBaTh (JOMOTHUTENBHO K OOBIYHO MPUMEHSEMBIM) BEpPTHUKANbHBIE CBS3U MOCPEAMHE KaXkJOTO

TIPOJIETa BIOJIb BCETO 3/TaHHS.
13.19*%. IIpomosibHBIE TOPWU3OHTAIBHBIC CBA3M B IUIOCKOCTH HW)KHHAX TOSCOB CTPONHIBHBIX (epM CIeayeT
IpeAyCMaTpUBaTh BJOIb KpalHUX PsIOB KOJOHH B 3IaHUAX C KpaHaMu Ipynn pexxumoB paboTs 6K-8K mo T'OCT 25546-
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82; B MOKPBITUAX C MOJCTPOIMIBHBIMH ()epMaMH; B OZHO- M ABYXIPOJNETHBIX 3[AHHAX C MOCTOBBIMH KpaHaMHU
rpy3onoaseMHOCThI0 10 T 1 Gosee, a IPH OTMETKE HU3a CTPONMIBHBIX KOHCTPYKIMH CBBINIE 18 M - HE3aBHCUMO OT
TPY30IMOABEMHOCTH KPAHOB.

B 3maHMsAX ¢ uuciIOM NposeToB Oojee Tpex OpU30OHTANIbHBIE MPOJOIBHBIE CBSI3U CIEeIyeT pa3MellaTh Takke BJOJb
CPeIHUX PSAAOB KOJIOHH HE peke 4eM uepe3 MposeT B 3AaHUSAX ¢ KpaHaMHu rpymn pexxumoB pabotsl 6K-8K mo 'OCT
25546-82 u gyepes qBa MpOJIETa - B IPOYHX 3/IAHUSAX.

13.20. Topu3OHTaJbHBIE CBSA3M I1I0 BEPXHUM M HIDKHMM II0sicaM pa3pe3HbIX (epM TMPONETHBIX CTPOCHUit
TPaHCHOPTEPHBIX ranepeil ciieyeT KOHCTPYHPOBATh PA3AEeIbHO T KayKIA0TO MPOJIeTa.

13.21. TIpu mpUMEHEHHM KPECTOBOHM pemeTKH CcBsA3eil MOKPHITUIl AONycKaeTcss pacyeT MO YCIOBHOH CXeMe B
MPEIOJIOKEHHH, YTO PACKOCHI BOCIPHHUMAIOT TOJIBKO PACTATHBAIOIINE YCHIIHS.

[Tpu onpeneneHny ycuituii B 3J1eMeHTaX cBA3ell o0xkaTue MosicoB (epM, Kak MPaBHUIIO, YIUTHIBAT HE CIIEIYeT.

13.22. IIpu ycrpoiicTBe MEMOpPaHHOIO HACTHWIA B IFIOCKOCTH HIDKHHUX MOSICOB (DepM JIOIyCKaeTcsl YUUTHIBATh padboTy
MeMOpaH#bI.

13.23. B BUCSUNX NOKPBITUAX C INIOCKOCTHBIMH HECYIIMMHU CHCTEMaMH (JIBYXIIOSICHBIMHU, H3THOHO-)KECTKUMHU BaHTaMH
U T.II.) CIIEyeT IpeSyCMaTPUBATh BEPTUKAIbHBIC X TOPU3OHTAIBHBIE CBSI3H MEXK/y HECYIIIMH CHCTEMaMH.

BAJIKH

13.24. [TpuMeHATH MaKeThl TUCTOB I HOSCOB CBAPHBIX JABYTAaBPOBBIX OATOK, KaK IIPAaBUIIO, HE Pa3pelIaeTCs.

Jnst osicoB OaJlOK Ha BBICOKONPOYHBIX 0OJNTax JOMYCKAaeTCs MPUMEHSTH MAKEeThl, COCTOSAIINE HEe Ooyee 4eM U3 Tpex
JIICTOB, IIPH 3TOM ILIOMIA/b OSICHBIX YTOJIKOB ClIeAyeT IPUHUMATh paBHOI He MeHee 30 % Bcell muIomaau mosca.

13.25. TlosicHple IIBBI CBapHBIX OalOK, a TaKXKe IIBBI, NPHUCOCAMHIIONMNE K OCHOBHOMY CEUCHHIO Oanku
BCIOMOTaTeJIbHBIE AIEMEHTHI (HalpuMep, pedpa *KeCTKOCTH), JOKHBI BBIOIHATHCS HEMPEPhIBHBIMU.

13.26. IIpu npuMeHeHHH OJHOCTOPOHHHX MOSICHBIX IIBOB B CBApHBIX JABYTaBPOBBIX OallkaX, HECYIIUX CTaTHIECKYIO
Harpy3Ky, JOJIKHBI ObITh BBITIOJTHEHBI CIeIyIONe TpeOOBaHHs:

pacueTHast Harpy3Kka J0JDKHA OBITh MPUI0XKEHa CHMMETPHYHO OTHOCUTENIFHO MONEPEYHOr0 CeUeHUs OaNKu;

JOJDKHA OBITH 0OecIieueHa yCTOHIMBOCTh CXKAaTOTO T0sica OallKi B COOTBETCTBHHU C I1. 5.16%*, a;

B MeCTax MpPUIOKEHHS K TMosicy OalKid COCPEJOTOYEHHBIX HArpy30K, BKJIOYAas HArpy3KH OT PpPeOpHUCTHIX
KEeJIe300eTOHHBIX UTUT, JOIDKHBI OBITh YCTAHOBJICHBI OIIEPEYHBIE PeOpa )KECTKOCTH.

B purensx paMHBIX KOHCTPYKIHH y OIOPHBIX Y3J70B cIeIyeT IPUMEHATH IBYCTOPOHHUE MOSICHBIE IIBHI.

B 0ankax, paccUnThIBa€MBIX COTJIACHO TpeOOBaHUAM mi. 5.18*-5.23 HacTosmuX HOPM, MIPUMEHEHHE OTHOCTOPOHHUX
MOSICHBIX IIIBOB HE JIOIYCKAaeTCH.

13.27. Pebpa xKeCTKOCTH CBapHBIX 0aTOK HOJKHBI OBITH yJalleHBl OT CTBIKOB CTEHKHM Ha paccTosHHe He MeHee 10
TOJNIIWH CTEHKH. B MecTax mepecedeHus! CTHIKOBBIX IIBOB CTEHKH OalKdM C MPOAOIBHBIM PEOPOM KECTKOCTH IIBBHI,
IPUKpEIUIAonye pedpo K CTeHKe, cleyeT He JOBOAUTH J0 CTBIKOBOTO IIBa Ha 40 MM.

13.28. B cBapHBIX JABYTaBPOBBIX OajKkax KOHCTPYKIWH rpymn 2-4 ciieayeT, Kak MpaBHilo, MPUMEHSATh OJHOCTOPOHHHE
pedpa )KeCTKOCTH C PACHON0KEHUEM UX C OJHOW CTOPOHBI OAJIKH.

B Oankax ¢ OJHOCTOPOHHMMH MOSICHBIMM IMBaMU pedpa MKECTKOCTH CIleXyeT pacloyiaraTh CO CTOPOHBI CTEHKH,
IIPOTHBOIIOJIOXHOH PACIION0KEHHIO OTHOCTOPOHHUX MOSCHBIX IIBOB.

MNOJKPAHOBBIE BAJIKA

13.29. Pacyer Ha MPOYHOCTH TOJKPAHOBBIX OAJOK CIICAYET BBIOJNHATH COTJIACHO TpeOOBaHMSM II. 5.17 Ha JeHCcTBHE
BEPTUKAIBHBIX U TOPU30HTAIBHBIX HATPY30K.

13.30*%. PacyeT Ha TPOYHOCTH CTEHOK TIOJAKPAHOBBIX OalOK (3a HCKIIOUEHHEM OaloK, pacCUYMTHIBACMBIX Ha
BBIHOCJIMBOCTb, JUIS KpaHOB I'PYII pexXUMOB padoThl 7K B mexax Metamryprudeckux mpousBoacts u 8K mo 'OCT 25546-
82) cnexmyer BBIMONHATH IO (opmyine (33), B KOTOpPOI NMpH pacdeTe CEYeHUH Ha OIOopax Hepa3pes3HBIX 0aloK BMECTO
koaddunmenta 1,15 cnenxyer npuHUMaTh KodpdummeHt 1,3.

13.31. Pacuer Ha ycTOHYHMBOCTh MOJKPAHOBBIX OAJIOK CIEAYET BBIITIOIHATH B COOTBETCTBUU ¢ II. 5.15.

13.32. IIpoBepky YCTOHYMBOCTH CTEHOK M MOSCHBIX JHCTOB MOAKPAHOBBIX OaJIOK CJEIyeT BBITONHATH COTJIACHO
TpeGOBaHUAM pa3A. 7 HACTOSIIUX HOPM.

13.33*. [loaxpaHOBBIE OATKH CIELyeT PACCUUTHIBATE HA BEIHOCIMBOCTh COTJIACHO Pasfl. 9 HACTOSIIUX HOPM, IIPU ITOM
cienyet npuHUMATh o = 0,77 MpH KpaHaxX TPYII pexxruMoB padoThl 7K (B mexax MeTaTyprudecKux npou3BocTB) u 8K mo
I'OCT 25546-82 u o= 1,1 B ocTaNbHBIX CITydasx.

B moakpaHOBBIX 0ankax ajs KpaHOB TPYHI pekuMoB paboTel 7K (B mexax MeTanTyprudeckux mpon3BoicTB) u 8K mo
I'OCT 25546-82 cTeHKH JONMOIHUTENBHO CIEAYeT PACCUUTHIBATH HA MPOYHOCTh COINAcHO M. 13.34* u Ha BEIHOCIHMBOCTH
coryacHo 1. 13.35%.

Pacuer momkpaHOBBIX 0ajlOK Ha MPOYHOCTh M HA BBIHOCIHMBOCTH CIIEAYET MPOHM3BOAWTH HA JIEHCTBHE KPaHOBBIX
Harpy30K, yCTaHaBIMBaeMbIX cornacHo TpeboBanusaM CHull mo Harpyskam u Bo3efcTBUSIM.

13.34%. B cxatoii 30He CTEHOK MOJKPAHOBBIX OANOK M3 CTalu ¢ mpenenoMm Tekydectu no 400 Mlla (4100 KFC/CM2)
JIOJIKHBI OBITH BHITMOJIHEHB! YCIOBUS:

\/(Gx + Gloc,x)z - (Gx + Gloc,x kloc,y + Gzl""’y + 3(’5)()7 + Tloc,xy)z < BR v (141)
O ¥ Olpex < Ry; (142)
Tloey + 05 <R (143)

Txy + Tloc,xy * Tf,xy = Rs; (144)
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rae
s oM. _0 _ _¥f
x s Yy T 70 Ploe,y T s
w. ht i,
Gl(;c,x = 0’2561(7(,)/; T/nc,xy = 07361(7(,}*;
2M ¢t
Gp= J—t; Ty =0,250,;
! ; (145)*
p -  KO3hOUIMEHT, MPUHIMAEeMbIid paBHBIM 1,15 m1s pacdera pa3pe3HbIx Oayok u 1,3 - a1 pacyera CeUueHUI Ha omopax

Hepa3pe3HBIX OaJoK.
B dopmymnax (145)*:
M, Q- COOTBETCTBEHHO M3rMOAIONINI MOMEHT M ITONIEPeYHasl CUJIa B CEYEHUHN OalIKK OT PaCUEeTHON HArpy3KH;
mo- k03(puIeHT yBeNMYeHHs BEPTUKAIBHOM COCPENOTOYEHHON Harpy3KdH Ha OTJEeIbHOe KOJeco KpaHa,

MpUHUMaEMbIH cornacHo TpedoBanmsiM CHull o Harpy3kam u BO3ICHCTBHIM;
F - pacyerHoe maBneHHe Kojeca KpaHa 0e3 yuera Ko QUIMeHTa THHAMIYHOCTH;

lop-  yemoBHas UmMHa, onpeensiemas o popmye
ly=c3 /11, (146)

rze ¢ - K03pUIUEeHT, IPUHUMAEMBIH I CBApHBIX U MPOKATHBIX 6anok 3,25, mis 0anok Ha BEICOKONPOYHBIX O0NTAaX -
4.5;

Jir-  cymma COOCTBEHHBIX MOMEHTOB MHEPLHH I0sCa OalKM M KPAHOBOTO PEbca WM OOIIMi MOMEHT MHEPLUH
pelbca U rmosica B cIydae IIPUBapKU perbca MIBaMH, 00eCIIeYNBaIOIIIMI COBMECTHYIO pabOTy pelbca M 1osica;

M, - MeCTHBIH KPYTSAIUIMI MOMEHT, ONpeeNseMblii 110 popmyre

M,=Fe+0,750,, (147)

TZie e - YCIOBHBIHM 9KCIEHTPUCUTET, IPUHUMAEMBII paBHEIM 15 MM;

o, - MoTMepeYHasl pacyeTHas TOPU3OHTalbHAs HAarpyska, BbI3bIBa€Mass IIEPEKOCAMH MOCTOBOTO KpaHa o
HEMapaJUIeIbHOCTBIO KPAHOBBIX ITyTell, HpuHHMaemas corimacHo TpeOosanussM CHull mo nHarpyskam u
BO3JICHCTBHAM;

h,.-  BBICOTA KPAaHOBOIO PENIbCA;

3
@:L+ﬁi
’ 3 - cymMa cOOCTBEHHBIX MOMEHTOB HMHEPLUH KpyueHMs pelbca U Mosca, TAe tru b/» - COOTBETCTBEHHO

TOJIIMHA U IIMPHUHA BEPXHETO (CKATOTr0) mosica OaJKu.
Bce nanpspxenns B popmynax (141)-(145)* cnemyeT MPUHIMATE CO 3HAKOM «ILTIOC).
13.35*%. Pacuer Ha BBIHOCIMBOCTH BEPXHEH 30HBI CTEHKH COCTABHOW MOAKPAHOBOH OallkW CIIEAYET BBINOJHATH IO

dopmye
2 2
0,5,[0)( + 0,36‘[,'xy + 0,40,{)0’), + 0,50,‘& < Rv , (148)
rae RV - PacueTHOC CONPOTUBJIICHUE YCTAJTOCTU IAJIA BCEX CTaﬂeﬁ, MPpUHUMAEMOC PABHBIM COOTBETCTBCHHO IJIA GaHOK

CBAapHBIX M Ha BHICOKONPOYHKIX Oonrax: R, = 75 Mlla (765 KFC/CMZ) u 95 Mlla (930 KFC/CM2) IS CKaTOU

BEPXHEH 30HbI CTEHKH (CE€4eHMs B IpoJjieTe Oanku); R, = 65 Mlla (665 KFC/CM2) u 89 Mlla (875 KFC/CMZ) JUIs

PacTSIHYTOH BepXHEH 30HBI CTEHKH (OIOPHBIE CEYECHHS HEPa3pe3HbIX 0aloK).

3HaueHHs HanpsbkeHUH B opmyiie (148) cnenyer ompenensts o 1. 13.34* oT kpaHOBBIX Harpy30K, yCTaHABIHBAEMBIX
cormnacHo TpeboBanusM CHull mo Harpy3kaM ¥ BO3JCHCTBHSM.

BepxHue moscHBIE BB B OAKPAHOBBIX Oajkax /Ul KPaHOB TPYII pekUMOB paboTs! 7K (B mexax MeTauryprudeckux
npou3BocTB) 1 8K mo TOCT 25546-82 nomKHBI OBITH BBITTOJHEHBI ¢ TPOBAPOM Ha BCIO TOJIIIUHY CTCHKH.

13.36. CBoOOHEIE KPOMKH PACTSIHYTHIX TOSICOB ITOJKPAHOBBIX OATOK M 0ATOK pabouMX IUIOMIAN0K, HEMOCPEICTBEHHO
BOCIIPUHUMAIOIMIUX HArpy3Ky OT IOABMXHBIX COCTAaBOB, JOJDKHBI OBITH MPOKATHBIMHU, CTPOTaHBIMU WM OOpe3aHHBIMU
MaITUHHOM KUCIIOPOAHON WIIH IIJIA3MEHHO-TyTOBOM PE3KOi.

13.37*. Pa3mepsl pebep >KECTKOCTH MOJKPAHOBBIX OAJIOK JOMKHBI YAOBIETBOPATH TpeboBaHusAM I. 7.10, mpu 3TOM
MIMPUHA BEICTYTAIOIIEH JacTH JBYCTOPOHHEro pedpa nomkHa ObITh He MeHee 90 MM. [IBycTOpOHHHE monepedHbie pedpa
KECTKOCTH He JOJDKHBI NPHBAapUBaThca K mosicaM Oanku. Topibl pedep KECTKOCTH AOMKHBI OBITh IJIOTHO INPUTHAHBI K
BEpXHEMY MoOsicy Oanky;, IpU 3TOM B OalkaxX IMOJ KpaHBI TPyHI pexuMoB paboTsl 7K (B mexax MeTauTypruuecKux
npou3BoycTB) 1 8K mo TOCT 25546-82 He0OXOAMMO CTPOTaTh TOPIIBI, MPUMBIKAIOIIHE K BEPXHEMY TIOSCY.

B Gankax mopn kpansl rpynn pexxumoB paboTsl 1K-5K mo T'OCT 25546-82 nomyckaeTcss IPUMEHSTh OJHOCTOPOHHUE
HonepevHsIe pedpa *KECTKOCTH C MPUBAPKOH MX K CTEHKE M K BEPXHEMY I0SICY M PACIIOI0KEHNEM COTIacHo 1. 13.28.

13.38. Pacuer Ha MPOYHOCTH IMOJABECHBIX OallOK KPAHOBBIX IyTeH (MOHOPENIBCOB) CIEAYET BBIIOIHATH C YUETOM
MECTHBIX HOPMAaJIbHBIX HANPsDKEHUH B MECTE NMPHIIOKCHUS AABJICHUS OT KoJieca KpaHa, HAaIPaBJICHHBIX BJOJIb U MONEPEK
ocH OaNKu.
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JINCTOBBIE KOHCTPYKIIUN

13.39. KoHTyp IonepedHbIX 3JIEMEHTOB )KECTKOCTH 000JI0UeK cIeIyeT MPOeKTUPOBATh 3aMKHYTHIM.

13.40. ITepenady cocpeqOTOUCHHBIX HAarpy3o0K Ha JHCTOBBIE KOHCTPYKIHHM CIIELYyeT, KaK IPaBHJIO, IPEIyCMaTpHBaTh
4epes3 IEMEHTHI )KeCTKOCTH.

13.41. B MecTax conpsikeHHH 00010ueKk pa3nudHON (GOpMBI cleqyeT MPUMEHATh, Kak MPABUIIO, TUIaBHBIE EPEXO/bl B
LEISIX YMEHBIICHHSI MECTHBIX HAIPSDKSHUH.

13.42. BrinonHeHHe BceX CTHIKOBBIX IIBOB CIEAyeT IpelycMaTpuBaTh JIHOO JBYCTOPOHHEH CBapkoi, mubo
OJHOCTOPOHHEH CBapKOW C IOABApKOH KOPHS MIIM Ha MOAKIAIKAX.

B mpoexre crenyeT ykas3bIBaTh Ha HEOOXOJUMOCTh 00€CHeUeHHUs INIOTHOCTU COEAUHEHUI KOHCTPYKIIHUI, B KOTOPBIX 3Ta
IUIOTHOCTH TpeOyeTcsl.

13.43. B nHCTOBBIX KOHCTPYKLMSAX CIEAYET, KaKk IPaBHIIO, NPUMEHATh CBAapHBIC COCAWHEHUsI BCTHIK. CoelMHEHMS
JIUCTOB TONIIUHON 5 MM U MEHee, a TaKyke MOHTa)KHBIE COCJMHEHH JOIyCKaeTCsl IPeayCMaTpUBaTh BHAXJIECTKY.

13.44. IIpu KOHCTPYHPOBAHHUH JINCTOBBIX KOHCTPYKINI HEOOXOIMMO MpeIyCMaTPHBATh WHIYCTPHAIBHBIE METOABI X
U3TOTOBJIEHHS U MOHTaXKa ITyTeM IIPUMEHEHUS:

JMCTOB U JICHT OOJBIIINX Pa3MEPOB;

croco6a pyJIOHUPOBAHUS, U3TOTOBIICHHS 3aTOTOBOK B BHJIE CKOPJIYII U JP.;

packpos, 06eceynBaoIer0 HauMEHbIIIee KOTHIECTBO OTXO/IOB;

aBTOMAaTHYECKOH CBAPKH;

MHHUMAJIFHOTO KOJINYECTBA CBAPHBIX IIIBOB, BBIMOTHAEMBIX HA MOHTAXE.

13.45. Ilpu NpOEKTHPOBAaHWM TNPSIMOYTOJNBHBIX WM KBaJpPaTHBIX B IUIAHE IUIOCKMX MEMOpaH IOKPBITHH B yIiiax
OIIOPHBIX KOHTYPOB CIeIyeT NPHMEHSTh, KaK MPaBUJIO, IJIABHOE COMPSIKEHHE JJIEMEHTOB KOHTypa. J{ind MeMOpaHHBIX
KOHCTPYKIIMH CIIeyeT, KaK MIPaBHII0, IPHMEHATH CTAJIH C TIOBBIIIEHHOW CTOHKOCTHIO IPOTUB KOPPO3HH.

MOHTAKHBIE KPEIIJIEHUA

13.46*. MoHTaxHbIEe KpEIJIeHUS KOHCTPYKIUI 3JaHUil U COOpPYKEeHUH ¢ MOAKPAHOBBIMU OaIKaMHU, PaCCUUTHIBAEMBIMU
Ha BBIHOCIIMBOCTb, @ TAKXKE KOHCTPYKIMH MOJ KEJIE3HOMOPOXKHBIE COCTaBbI CJIEAYET OCYLIECTBISATh Ha CBapKe WIIH
BBICOKOIIPOYHBIX OONTAX.

Bonter knaccoB Tounocti B 1 C B MOHTa)XHBIX COSANHEHHUAX 3TUX KOHCTPYKIHH JIOIyCKaeTCs IIPUMEHSTh:

JUISL KpeIyIeHHUsl IPOTOHOB, 3JIEMEHTOB ()OHAPHOW KOHCTPYKIMH, CBsI3€H 10 BEPXHUM MosicaM (epM (IpH HaIUYUH
CBsI3€H 110 HIDKHHMM II0siCaM WJTH JKECTKOHM KPOBIIM), BEPTUKAIBHBIX CBs3el 10 (epmaM U (oHapsM, a TakKe 3IEMEHTOB
(daxBepka;

JUIL KpeIUIeHUs CBsi3ed 0 HIKHUM MosicaM (epM NpU HaTHYUM JKECTKOM KpOBIH (KeNe300€TOHHBIX WM
apMHUPOBAHHBIX IUIUT U3 TIEUCTHIX OETOHOB, CTAILHOTO MPO(UINPOBAHHOTO HACTHIIA U T.IL.);

JUISL KPETUICHUS] CTPOIMIIBHBIX M TOACTPONMIBHBIX (pepM K KOJOHHAM M CTPONMMIBHBIX (pepM K HOACTPONMIBHBIM IPH
YCIIOBHH TIepe/iadll BEPTHKAILHOTO ONOPHOTO JABJICHUS Yepe3 CTOJIHK;

JUIL KpeIUIEHHUsS pa3pe3HBIX IOJKPAHOBBIX OaJOK MEXTy co00il, a Taioke AN KpeIUIeHHs UX HIDKHETo Iosica K
KOJIOHHAaM, K KOTOPBIM HE KPETATCs] BEPTUKAIBHBIE CBA3H;

JUTSL KpeTuIeHns! 0alok padovnX MIOIa 0K, He MOABEPTaOIINXCS BO3ACHCTBUIO AMHAMIYECKUX HATrPy30K;

JUISL KPEIUIeHHUs. BTOPOCTEIIEHHBIX KOHCTPYKIIHIA.

14. JONNOJTHUTEJIbHBIE TPEBOBAHUSI 11O NPOEKTUPOBAHUIO )KWJIbIX M OBIIECTBEHHBIX
3JAHUHU 1 COOPYKEHUHN

KAPKACHBIE 3JIAHUSA

14.1-14.3 1 Tab1. 43 UCKITIOUCHBI.

14.4%. lns mepepacripesiesieHns] U3THOAIONIMX MOMEHTOB B 3JIEMEHTaX PAMHBIX CHCTEM IOIyCKAeTCsl IPUMECHEHHE B
y3J1ax COeJIMHEHHs pUreiiell ¢ KOJIOHHAMH CTAJIbHBIX HAKJIAI0K, paOOTaIOIIMX B IIIACTUYECKOH CTa/INH.

Haxmagxu cnemyeT BRINOIHATH U3 CTajlel ¢ mpeaenoM Tekydectu 1o 345 Mlla (3500 kre/em?).

VYeunus B HakJajgkax cileayeT OIpeNessiTh NMPH MHHHMAIbHOM Ipenesie TEKyYecTH o R, ¥ MakcuMaJbHOM

y,min = yn
0y, max = R, + 100 MITa (1000 krc/em?).

Haknanku, paboTaromue B IUIACTHYECKOW CTaAWU, JOJDKHBI MUMETh CTpOTaHble WM (h)pe3epoBaHHbBIE MPOJOTILHBIE
KPOMKH.

npezene TeKy4ecTu

BUCAYUE IOKPBITUSA

14.5. Jns KOHCTpYKUMI U3 HUTEH cleayeT, Kak MpaBUiIO, MIPUMEHSTh KaHATHI, IPSJU U BBICOKOIIPOUHYIO IPOBOJIOKY.
JlonmyckaeTcst NIpIMEHEHHE MTPOKATA.

14.6. KpoBist BHCAYEro MOKPBITHS, KaK MPaBUIIO, JODKHA OBITh PacHoi0oKeHa HEMOCPEACTBEHHO Ha HECYLIUX HUTAX U
MOBTOPATH oOpazyemyro uMu ¢opMy. JlomyckaeTcss KpOBIIO IIOJHATh HaJ HHUTSMH, ONEPEB HAa CIICHHUAIBHYIO
HAJICTPOCYHYI0 KOHCTPYKIHIO, WM TOJBECUTh K HHUTSAM CHU3Y. B 3TOM ciyuae ¢opma KpOBIM MOXKET OTIMYATHCA OT
(hopMBI IPOBUCAHUS HUTEH.

14.7. OuepTanus OMOPHBIX KOHTYPOB CIEIyeT Ha3HA4aTh C y4ETOM KPUBBIX JABJIECHHUs OT YCHIHMH B MPUKPEMICHHBIX K
HUM HHUTSX IPU paCUETHBIX Harpy3Kax.

14.8. Bucsiure MOKphITHS ClIEAyeT PaCCUNTHIBATH Ha CTAOMIBHOCTH (DOPMBI OT BPEMEHHBIX HAarpy30K, B TOM YHCIE OT
BETPOBOTO 0TCOCA, KOTOpask TOJDKHA 00eCIeYnBaTh FepMETUYHOCT MPUHATON KOHCTpYKIMU KpoBiu. IIpu atoMm ciexyer
MIPOBEPATh W3MEHEHHE KPHUBU3HBI IOKPHITHS IO IBYM HANpaBICHHSAM - BAOIb W Tomepek HuTed. HeoOxommmas
CTaOMIIBHOCTh JOCTUTAETCS C MOMOIIBI0 KOHCTPYKTHBHBIX MEPONPHATHH: yBEIWYEHHEM HATSKEHHS HUTH 3a CUET Beca
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TIOKPBITUSL WM TIPEABAPUTENBHOTO HANpPSKEHHS; CO3JaHHEM CIEHUANbHOM CTaOMIM3UPYIOMEeH KOHCTPYKINH;
IIPUMEHEHHEM H3THOHO-)KEeCTKUX HUTEH; peBpalieHueM CUCTEMBbI HUTEH 1 KPOBEJIBHBIX IUTUT B €IUHYI0 KOHCTPYKIIHIO.

14.9. Cevyenne HUTH JJOIDKHO OBITH PACCUUTAHO MO0 HANOOIBIIEMY YCHIINIO, BOSHUKAIOMIEMY IIPH PacYeTHOH Harpyske, ¢
YUETOM M3MEHEHUs 3aJJaHHOW TeOMEeTpUH MOKPBITHS. B ceTdaTsIx cucremax, KpoMe 3TOTO, CEYEHHUE HUTH JOJKHO OBITh
IIPOBEPEHO HA YCUIIME OT ACUCTBUS BPEMEHHOM HArpy3KH, PaCIOIO0KEHHOM TOJIBKO BIOJIb JAHHOU HUTH.

14.10. BepTukanbHble M TOPU3OHTAIbHBIE NEPEMEIICHHS HUTEH M YCHIUS B HHUX CIEAYET ONpPENENATh C Y4ETOM
HENTMHEHHOCTH pabOThI KOHCTPYKIUH TTOKPBITHUS.

14.11. Ko dunmeHTs! ycmoBuid paboThl HUTEH W3 KAHATOB W MX 3aKPEIUICHUH CJelyeT MPUHIUMATh B COOTBETCTBHU C
pa3a. 16. s cTabunu3upyromux KaHATOB, €CIM OHHM He ABISIFOTCS 3aTSDKKAMH ATl OMOPHOTO KOHTYpa, KO3(D(UIMEHT
ycnosuil pabotsl y, = 1.

14.12. OnopHsIe y371bI HUTEH U3 MPOKATHBIX MPO(UIeH clelyeT BBITOIHATD, KaK PABUI0, HIAPHUPHBIMU.

15*. JOIIOJTHUTEJIbHBIE TPEBOBAHUS 110 TIPOEKTUPOBAHUIO OIIOP BO3I[Y[HHI>IXMJII/IHI/II71
IJEKTPONEPEJAYU, KOHCTPYKIIUU OTKPBITHIX PACHPEAEJIUTE/IBHBIX YCTPOUCTB U
JIMHUU KOHTAKTHBIX CETEU TPAHCIIOPTA

15.1%. JInsg omop BO3MYMIHBIX JIMHWEH dyekrporneperadd (BJI) w1 KOHCTPYKIMH OTKPBITBIX paclpeaeTuTeIbHBIX
ycrpoiictB (OPY) u nuumii koHTakTHEIX ceTelt Tpancnopra (KC) cinenyer, kak mpaBHiIo, IPUMEHSTH CTalX B COOTBETCTBUU
¢ Tabn. 50* (kpome craneit C390, C390K, C440, C590, C590K) u Tadm. 51, a.

15.2*. BonTs! kimaccoB Tounoctu A, B u C mst onop BJI u xoncrpykimit OPY BeicoToit g0 100 M cnenyeT npuHUMATh
KaK JJIs1 KOHCTPYKIUH, He PaCCUUTHIBAEMBIX Ha BBIHOCIUBOCTD, a JUI ONOp BBICOTOI Oosnee 100 M - Kak A KOHCTPYKIIHHA,
PacCYUTHIBAEMBIX Ha BEIHOCIHBOCTb.

15.3. Jlutele neTanu ciemyeT MpOeKTUPOBaTh U3 yriepoxuctoi ctamu Mapok 35J1 u 45J1 rpynn ormusok II u III mo
I'OCT 977-75*.

15.4*. Tlpu pacuerax omop BJI un xonctpykumii OPY u KC cnenyer npuHuMars Ko3((GHULIMEHTHl YCIOBUH padoThl,
YCTaHOBJICHHBIC pa3l. 4* u 11, a Taroke 1o Tadm. 44*, m. 15.14* u npwr. 4* HaCTOAITNX HOPM.

Pacuer Ha TPOYHOCTH 3JEMEHTOB OIOp, 33 HCKIIOUEHHEM pacdeTa CeUeHHH B MecTaX KpeIUICHHS PacTSHYTHIX
3JIEMEHTOB U3 OAWHOYHBIX YTOJIKOB, IPUKPEILIAEMbIX OAHON MONKOIT 6onTamu, 1o 1. 5.2 He AOMyCKaeTCs.

15.5. Tlpu ompeneneHWU TPUBEACHHOW THOKOCTH 1O Tabn. 7 HaWOONBIIYI0 THOKOCTH BCETO CTEPKHS A CIEIyeT
BBIYHUCIIATE 10 (hopMyrTam:

JUTSL 9eTHIPEXTPAaHHOTO CTEPIKH C TMapaIeIbHBIMH TT0SICAMH, IIAPHUPHO OIIEPTOTO IT0 KOHIIaM

A=21/b; (149)
JUTSL TPEXTPAHHOTO PAaBHOCTOPOHHETO CTEPIKHS C MapasuIeNbHBIMU MOSICaMU, IAPHUPHO OMEPTOro MO KOHIIAM

A=2,51/b; (150)
JUTSL CBOOOTHOCTOSINEH CTONKY mupamMuaansHoit Gopmel (puc. 9)*

A=2uh/b, (151)

Ob6o03HaueHus, npuHATHIE B popmymnax (149)-(151):
up=125(,/ bl.)2 - 2,75 (by/ b;) +3,5 - koo punment s onpeneneHus pacYeTHOH JUIMHBL,
/- reoMerpuyecKas [UTHHA CKBO3HOTO CTEPIKHS;
b - paccTosiHIE MEKITY OCSMHU MOSICOB Y3KOM IPaHK CTEPIKHS C APaICIbHBIMU MOSCAMH;
h - BBICOTA CBOOOZHO CTOSIIEH CTOMKH;
bg 1 b, - pacCTOSHUS MEKILY OCAMH MOSCOB MUPAMUIANLHOH OMOPBI COOTBETCTBEHHO B BEDXHEM H HIKHEM OCHOBAHMSX

HanboJee y3Koif rpaHy.

Tabnuma44
. Koadduiuentst ycnosuit
DyIeMEeHTbI KOHCTPYKIUH padots 7,
1 . Ckarble nosica U3 OAMHOYHBIX YTOJKOB CTOEK CBOOOHO CTOSIIMX OMOP B NMEPBHIX JBYX MAHEINSAX OT OalIMaka IpH
Y3JIOBBIX COSIUHCHHSAX:
a) Ha CBapKe 0,95
6) « OGonrax 0,9
2. Cxatbple 3I€MEHTHl IUIOCKHX PEMIeTYATHIX TPaBEPC W3 OAMHOYHBIX PABHOIIOJIOYHBIX YTOJIKOB, NMPUKPEIUIIEMBIX
OIHOM ToJKO# (puc. 21):
a) Tmosica, MPHUKpEIUIAeMbIe K CTOMKE OIOPhI HEMOCPEICTBEHHO ABYMsI OonTaMu 1 Ooiee 0,9
) mosica, IPUKpEILIEMbIE K CTOWKE OMOPBI OJHUM OONTOM MM Yepe3 (hacoHKY 0,75
B) PACKOCHI U PacIIOpPKH 0,75
3. OTTSHKKM U3 CTATbHBIX KAHATOB U IIyYKOB BHICOKOIPOYHOU IPOBOJIOKH:
a) JUIs IPOMEXYTOYHBIX OTIOp B HOPMAJIbHBIX PEXKUMaX padoThI 0,9
©0) JUISt aHKEPHBIX, AaHKEPHO-YTIIOBBIX M YTIIOBBIX OTIOP:
B HOPMAJIBHBIX PEXKUMax pabOTHI 0,8
B aBapUIHBIX PeKUMaX pabOThI 0,9

IIpumedanue. Ykasanusie B Tabmuie Ko3hGUIMEHTH! YCIOBHI pabOThI HE PAaCIPOCTPAHSIIOTCS HA COSMHEHHUS JJICMEHTOB B y3/ax.

15.6. Pacuer mHa yCTOﬁ‘IHBOCTB BHCICHTPCHHO-CXXATbIX H C)KATO-U3TH0aEMBIX CTep)KHefI CKBO3HOI'0 CC€YCHMHA,
MOCTOSAHHOIO IO IJJINHEC, CIICAYCT BBINTOJIHATE COTJIACHO Tpe6OBaHI/I${M pasna. i HaCTOAIIUX HOPM.
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Puc. 21. Cxembl TpaBepc

a - ¢ TPeyroNbHOH PEIIeTKOMH; O - TO ke, CO CTOHKaMH

J1s paBHOCTOPOHHUX TPEXTPAaHHBIX CTEPKHEH CKBO3HOTO CEUCHMS, TIOCTOSHHOTO MO JUTHHE, C PeIIeTKaMH 1 TUTaHKaMH
OTHOCHUTEJbHBII 9KCHEHTPUCHUTET 71 CIeyeT BEIUUCIATE 0 (GopMyIam:
TIpH M3TUOE B IIOCKOCTH, TIEPIICHANKYIIPHON OIHOM U3 TpaHei

m=3,486M | (ND); (152)
npu u3rude B INIOCKOCTH, MapaielbHol 01HOM U3 rpaHeit
m =3pM/(ND), (153)

rae b - paccTosiHEE MEXIY OCSMH TOSICOB B INIOCKOCTU TPaHU;

£ - xodddunmeHT, paBHbIi 1,2 pu 00JITOBBIX coequHEHUAX U 1,0 - IpU CBapHBIX COCTUHCHHSX.

15.7. Tlpu pacyere BHEUEHTPEHHO-CXKATBIX M CXKATO-U3TMOAEMBIX CTEP)KHEH CKBO3HOTO CEYEHHsS COTJIACHO
TpeOOBaHWAM 1. 5.27* HACTOSIIMX HOPM 3HAYCHHE AKCIEHTPHCUTETA MPU OOJNTOBHIX COCOMHEHHSAX DJIEMEHTOB CIEHyeT
YMHOXaTh Ha Kodhdurment 1,2.

15.8. Ilpu npoBepke YCTOHYMBOCTH OTAEIBHBIX MOSICOB BHELIEHTPEHHO-CHKATHIX M CKATO-M3rH0aeMBbIX CTOEK CKBO3ZHOTO
CEUEHHS OTIOp C OTTSHKKAaMH TPOIONBHYIO CHITYy B KaXKJIOM MOSICE CIEIyeT ONMPEAEIATh ¢ YyUeTOM YCIIIHS OT M3THOAI0MIero
MOMEHTa M, BBIYUCISEMOro Mo NeOpMUPOBAHHON cxeme. 3HAUue€HHE 3TOr0 MOMEHTa B CepeluHe AJHHBI IapHUPHO-
OTIePTON CTOMKH JOJDKHO OTIPENENAThCS TI0 popMyIae

BN

M:M"JFF(f" + /)

(154)

rne M 0" M3THOAOIII MOMEHT B CepeArHE UTHHBI OT ONEPeYHOH HAarPy3KH, OIpe/IeIsIeMbIi Kak B OOBIYHBIX OajKax;

d=1-0,INI2/ (EJ); 3mech J - MOMEHT HHEPIIMH CEUCHHs CTONKH OTHOCHTEIBHO OCH, TIePICHIUKYISPHOH TIOCKOCTH
JIeWCTBUA MONIEPEYHON HATPY3KH;

[ - mIMHA CTOWKWY;

N - npoponbHas cuila B CTOMKE;

fq - MPOTUO CTOMKH B CepeIHE JUTUHBI OT ITOTIEPEYHON HArpy3KH, OTpeaelsieMbIid Kak B OOBIYHBIX OalKax;

Jo=1/750 - cTpenka HauaNbHOTO UCKPUBIEHHUS CTOMKH;

[ - k03hHUIMEeHT, TPUHIMAEMBIH COTJIACHO 1. 15.6.
15.9. TTonepeunyto cuiry O B C:KaTO-U3rHOAEMBIX M MIAPHUPHO-OMEPTHIX CTOMKAX CKBO3HOTO CEUEHHs, IOCTOSTHHOTO MO
JUTHHE, B OIIOPaX C OTTSHKKAMU CIIeIyeT MIPUHIMATh ITOCTOSHHOM IO JAJIIHE CTOWKU M OTIPENeITh 0 popMyIe

3,14[3N(fq+f0)

0=0hn Y , (155)

rae Q, . - MakCHMaJbHasl [OIIEPeYHast CUJIa OT BHELIHEH HArPy3KH.

OcTtanpHble 0003HaYeHHS B hopmyde (155) mpuHATH TakuMH, Kak B popmyie (154).

15.10*. Pacuer Ha yCTOMYMBOCTb CXKATBIX CTEPKHEH KOHCTPYKIMH U3 OJUHOUHBIX YTOJKOB CJIEAYeT BBIMOIHATH, Kak
MPaBHJIO, C YUETOM SKCIEHTPUYHOTO MPUIIOKEHHS TIPOJIOTBHBIX CHIL

JomyckaeTcsi pacCUMTHIBaTh OTH CTEP)KHHM Kak IEHTpaJbHO-cKaThle 10 Qopmyne (7) mpu yCIOBHM YMHOXKEHHS
HPOJIOIBHBIX CUIl Ha KOO(QOHUUMEHTSI 0., ¥ 0,7, IPHHUMaeMble He MeHee 1,0.

B mpocTpaHCTBeHHBIX OONTOBBIX KOHCTPYKIHMAX O puc. 9% (kpoMme puc. 9*, 6 1 KOHIEBBIX OIIOp) TP IEHTPHUPOBAHIH
B y3/1aX CTep:KHEIl U3 OJMHOYHBIX PABHOMOJOYHBIX YTOJIKOB IO MX PHCKaM IPU OJHOPSAHOM PaclOiOKEeHHH OOITOB B
SJIEMEHTAX PEIUETKH M NPUKPEIUICHUH PACKOCOB B y3IIe C JBYX CTOPOH IOJIKH MOSICA 3HAYCHHS KOIDULMEHTOB a,, U a,

OIMPECACTAIOTCA:
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ans mosico ¢ A < 3.5 (mpu A > 3,5 cnenyer nmpurMMaTh A = 3,5) 10 popMyam:
npu 0,55<c¢/b<0,66uN,,,;/N, <07

a, =1+[c/b-055+ L (02-0,050)IN,,4/ N, ; (156)*
npu 0,4<c/b<0,55uN,,,;/N, <(2,33c/b-0,58)
a, =095+0,1c/b+[0,34-0,62¢c/b+ % (0,2-0,050)IN,,;/ N, ; (156, a)

JUISL PaCKOCOB (C OTHOIIEHUEM PAcCTOSIHUA IO MOJIKE YToJKa packoca oT 00yIIKa 10 PUCKH, Ha KOTOPOH yCTaHOBIEHBI
OOJITHI, K ITMPUHE TTOJIKK YTOJIKAa packoca, paBHOM 0T 0,54 1o 0,60), IpUMBIKAIOIIUX K paCCUUTHIBAEMON TTAHEIH Iosica, 1o
dbopmynam:

npu 0,55<c¢/b<0,66uN,,,;/N, <077

0,;=1,18-036¢/b+(1,18c/b-086)N,;/ N, ; (157)*
npu 0,4<c/b<0,55uN,,;/N, <(2,33c/b-0,58)
a;=1-0,04c/b+[0,36-0,41c/b)N,,;/ N, ; (157, a)

JIs IpOCTpaHCTBEHHBIX OOJITOBBIX KOHCTPYKIHMU To puc. 9%, 2, 0, e B dopmynax (156, a) u (157, a) cnemyer
npunumarth 0,45 <c /b <0,55.

B mpoCTpaHCTBEHHBIX CBapHBIX KOHCTPYKIHMSX M3 OJAWHOYHBIX PaBHOMOJOYHBIX YTOJNKOB MO puc. 9%, 6, r (kpome
KOHIIEBEIX OTOp) C MPHUKPEIUIEHHEM PAcKOCOB B y3JI€ TONBKO C BHyTPEHHEIl cTOpOHEI monku mosca npu N, ; / N,, < 0,7

3HaueHus Ko3()QUIUEHTOB «,, ¥ 0,; IPUHIMAIOTCSL:
TPH LCHTPUPOBAHNH B y3J1aX CTEPXKHEH I10 LEHTPaM TSDKECTH CedeHnit a,, = a ;= 1,0;
pY LEHTPUPOBAHKH B y3J1aX OCEH PackocoB Ha 00yIIoK nosca a,, =a,;=1+0,12N, ,/ N,,.

IIpu pacyere KOHCTPYKUUI HA COBMECTHOE IEHCTBUE BEPTUKAIBHBIX U IIONEPEYHBIX HATPY30K U KPYTSILEr0 MOMEHTA,
BBI3BAHHOT'O OOPBIBOM MPOBOZIOB MJIM TPOCOB, JOIYCKAETCS IPUHUMATH &, = o, = 1,0.

O6o3na4enus, npuHATeIe B hopmynax (156)* - (157, a) as onpenenenus a,, 1 o 7

€ - PacCTOSIHHE TI0 MOJIKE YTOJIKa Mosica OT 00yIIKa 0 PUCKH, Ha KOTOPOH PacoJIOKEH LEHTP y3I1a;
b - mMpHHA MOJIKK YToJIKa Mosica;

A - yCi1i0BHaA TUOKOCTh osAca;
Nm - IpogoJjibHasA CUJjia B TIAHEJIU MOACA;

N,,q - CYMMa IPOCKLUI HA OCh MOsICA yCUINH B PAcKOCaX, MPUMBIKAIOIIMX K OJHOI MOJIKE Mosica, IepeJaBacMas Ha

HEro B y3Je M ONpejenseMas IpH TOM e COYeTaHHM Harpys3oK, Kak s N,,; OpH pacyeTe mosica IPUHUMAETCs OoJbliee
U3 3HAYEHU#H N, TMOJTyYEHHBIX IS y3I0B IO KOHIAM IAHENH, B IPU PacyeTe PacKOCOB - A y3la, K KOTOPOMY

TIPUMBIKAET PacKocC.

15.11%*. TuOKOCTh IEPBOTO CHHU3Y PACKOCa U3 OJMHOYHOTO YrOJKa PeleTyaToil CBOOOIHO CTOSIIEH CTOWKH He JOJDKHA
npeBbimats 160.

15.12. OTxIIOHEHHS BepXa ONOp U BepTHKAIbHbBIE IPOTHObI TPaBEPC HE AOJIKHBI MIPEBHINIATh 3HAUCHUIH, IPUBEICHHBIX B
Tabm. 45.

15.13. B cranmbHbIX KOHCTPYKIUAX oriop BJI 1 OPY n3 0AMHOYHBIX YTOJIKOB qUaQparMbl CIEAyeT pacioiarath He pexe
geM uepe3 15 M, a Takke B MecTaxX MNPHIIOKEHUS COCPEJOTOUEHHBIX HATPY30K U MEPEJIOMOB MOSCOB.

15.14*. B omHOOONTOBEIX COCIMHEHHAX AJIEMECHTOB PEIIETKH (PAaCKOCOB M PACHOPOK) KPOME MOCTOSHHO PaOOTAFOITHX

Ha pacTsHKCHUE MPH TOJIIIMHE MOJIKK JT0 6 MM U3 cTajel ¢ mpenenom tekydectr 0 380 MIla (3900 xr / CM2) paccTosiHHue
OT Kpas dJIeMeHTa J0 IEHTPa OTBEPCTHS BIIOJIH YCHIINS JTOIMycKaeTcs nmpuHUMaTh 1,35d (tne d - muametp otBepceTHs) 6e3
JIOITyCKa B CTOPOHY YMEHBIICHHS NPH M3TOTOBJICHUH 3JEMEHTOB, O YeM JOJDKHO OBITH yKazaHO B mpoekte. [Ipm aTom B
pacueTe Ha CMATHE COEIMHAEMBIX DJIEMEHTOB KOd(p(UIUEHT ycnoBui paboTsl y, coeaunenus B Gopmyne (128) cnexyer

MIpUHUMATH paBHBIM (,65.

B 0mHOOONTOBBIX COETMHEHHSX 3JIEMEHTOB, MOCTOSHHO pPabOTAIOMIMX HA pacTshkeHHe (TSI TpaBepc, 3JIEMEHTOB,
MPUMBIKAIOIINX K y3J1aM KPEIUICHUS MPOBOAOB M TPOCOB, U B MECTAaX KpEIICHHS OOOPYyIOBaHMS), PACCTOSHHE OT Kpast
3JIEMEHTA JI0 IIEHTpa OTBEPCTHUS BJONb YCHIINS clIeAyeT IpUHUMATh He MeHee 2d.

15.15. Packocsl, ImpUKperIIseMble K Moscy OOnTaMH B OXHOM Y3II€, JOJDKHBI PacIonaraThCs, Kak IPaBHIO, C IBYX
CTOPOH IOJIKH TTOSICHOTO YTOJIKA.

15.16. B 00nTOBBIX CTHIKAaX MOSICHBIX PABHOIIOJIOYHBIX YTOJIKOB YUCIIO OOJITOB B CTBHIKE CIEAyeT Ha3HauaTh YETHBIM U
pacrpenesnsTe OONTH TOPOBHY MEXKLY TOJIKaMHU YTOJIKa.

KonudecTBo GOATOB mpu OJHOPAIHOM U IIAXMAaTHOM MX PACHONIOXKEHHH, a TakXKe KOJIHMYECTBO MOMEPEUHBIX PSIOB
OONTOB NpH ABYXPSAAHOM HX PAcIONOKCHHH CleAyeT Ha3HadaTh He Oolyiee NMSATH Ha ONHOHM IIOJKE YTOJKa ¢ KaKIOH
CTOPOHBI OT CTHIKA.

16. JOMNOJIHUTEJIbHBIE TPEBOBAHMUS 110 TIPOEKTUPOBAHUIO KOHCTPYKIIUA AHTEHHBIX
COOPYXXEHHUHU (AC) CBA3HU BBICOTOMH a0 500 m

16.1. IIpu mpoextupoBanuu AC ciexyer npeaycMaTpuBaTh:
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CHIDKCHHUE adpOJTHAMIYECKOTO CONTPOTHBIICHHUS COOPYKEHHUS U OTACTBHBIX €r0 SJIEMEHTOB;

pallMOHANbHOE pacHpesieNieHHe YCHIMH B JJIEMEHTaX KOHCTPYKLIMH IyTeM WUCIOJIBb30BAaHUS IIPEIBAPUTEIHHOTO
HaTpsDKEHHS;

COBMEIIIEHHE HECYIIUX U PAANOTEXHUIECKUX (QYHKLIHUH.

16.2*. Jlna xonctpykuuit AC crnemyer, Kak IpaBHJIO, IPUMEHATh CTAM B COOTBETCTBUH ¢ Tabn. 50* (kpome craneit
C390K, C590, C590K) u tadm. 51, a.

16.3. Jng OoTTSDKEK M AJIEMEHTOB aHTEHHBIX IOJIOTEH ClIeAyeT MPUMEHSATh CTaJdbHbIe KaHATHI KPYIJble OLIMHKOBAHHEIE
o rpymre CC, rpy30BbIe HEPAaCKPYIHUBAIOIINEC OAWHAPHON CBUBKH (CITUPAEHBIC) WM HEPACKPYUHBAIOIIHECS TBOWHON
KpPECTOBOM CBHBKH C METAJUIMYECKHUM CEPACYHUKOM (KpYIJIONpPSIHBIE), MPH 3TOM CHUpPANbHBIE KaHATHl JOJDKHBI
MIPUMEHSATRLCS TIPU pacueTHBIX yemmusax 1o 325 kH (33 1c¢). B kaHaTax ciemyer MpUMEHSATh CTATLHYIO KPYTIYI0 KaHaTHYIO
MIPOBOJIOKY HAMOONBIINX IWaMeTpoB Mapkd 1. [lns cpemHe- M CHIBHOArPECCHBHBIX Cpel JIOIYCKAIOTCS KaHATHI,
ouuHkoBaHHble mo Tpymme JKC, c TpeboBammsmu s kaHatoB Tpymmel CC. JlomyckaeTcs NpUMEHEHHE
PacKpydYHBaIOIINXCA KaHATOB IIPH YIMHEHHH Ha 25 % OOBS30K M3 MATKOW OIMHKOBAaHHOM HPOBOJOKH IO KOHIIAM
KaHaTOB.

Tabnuma4s
OTHOCHTEIBHEIC OTHOCHUTeNbHBIE IPOrUObI TPaBepe (K ATMHE MposeTa UIH
KoHcTpykinu 1 HanpaBieHUe OTKIOHCHUS OTKJIOHEHHUSI CTOCK (K Koxcom)
BEICOTE /1) BEPTHKAIbHBIC TOPU30HTAIbHBIE
B TIpOJIETE Ha KOHCOJIN B IIpoJieTe | Ha KOHCOJIH
1. Konnersle n yrioBsle onopsl BJI ankepHOro THIA 1/120 1/200 1/70 He orpannunBarorcst
BBICOTOH 10 60 M BIOJIb IPOBOJIOB
2. Onops! BJI ankepHOro THIIA BBICOTOH 10 60 M BIOJIB 1/100 1/200 1/70 To xe
MIPOBOJIOB
3. IIpomexytounsle omopsl BJI (kpome mepexonmsix)| He orpanuduaiorcs 1/150 1/50 «
BJIOJIb TIPOBOJIOB
4. Tlepexonnsle onopsl BJI Bcex THIIOB BEICOTOI CBEIIIE 1/140 1/200 1/70 «
60 M B10JTb IPOBOJIOB
5. Omopsr OPY B1osb IPOBOJIOB 1/100 1/200 1/70 1/200 | 1/70
6. To e, monepex IPoBOIOB 1/70 He orpannuuBarorcst
7. Croiiku omnop noj 060pynoBaHue 1/100 - - -
8. banku mo o6opymoBaHue - 1/300 1/250 - -

IMpumeuanus: | . Orknonenus onop OPY u tpaBepc omop BJI B aBapuitHOM U MOHTa)KHOM peXHMax HE HOPMUPYIOTCS.
2. OTKJIOHEHHs W TPOTHOBI MO 1M03. 7 W 8 HOIDKHBI OBITH YMEHBIICHBI, €CIM TEXHHYECKHMH YCIOBUSIMH Ha SKCIUTyaTalMI0 00OpYyIOBaHHS
YCTaHOBIIEHBI OoJiee KECTKHE TPeOOBaHUS.

Jns OTTSEeK cO BCTPOCHHBIMH H30JSTOPAMH OPEIIKOBOTO THMA CJEeAyeT MPUMEHSATh CTalbHbIE KaHAThl C
HEMETAJUIMYECKUMHU CEPJICUHUKAMU, €CIIH ATO JOIMYCKAETCs paINOTEXHUYECKUMH TPEOOBAHUSIMHU.

Jnis OTTSDKEK ¢ YCHIIMAMH, TIPEBBIMIAIONIMH HECYIIYIO CIIOCOOHOCTh KaHATOB M3 KPYTJIOW MPOBOJOKH, TOITyCKAETCS
MIPUMEHEHHNE CTATBHBIX KAaHATOB 3aKPBITOTO THIIA U3 3€TOOPA3HBIX M KIMHOBHUIHBIX OIIMHKOBAHHBIX MMPOBOJIOK.

16.4. KoHIIBI CTalbHBIX KAaHATOB B CTaKaHAX I My(pTax CIeIyeT 3aKpeIUIsaTh 3aJTUBKOM ITUHKOBBIM cIiaBoM [[AMO9-
1,5JI mo TOCT 21437-75*.

16.5. JI71st 2IeMEHTOB aHTCHHBIX IOJIOTEH CIeAyeT MPUMEHATh MPoBoAa 1o Tabi. 64. [IpuMeHeHre MEeIHBIX MTPOBOJIOK
JTOITyCKaeTCsl TOJIBKO B CITydasiX TEXHOJIOTMIECKOH HEOOXOANMOCTH.

16.6. 3HadyeHHe pacueTHOTO COMPOTHUBIEHHSA (YCWIHS) PACTSHKEHHIO MPOBOJOB M IPOBOJIOK CJelyeT NpPUHHUMATh
PaBHBIM 3HAYCHUIO pPAa3pBIBHOTO YCWIHSA, YCTAaHOBICHHOMY TOCYAApCTBCHHBIMH CTaHAApTaMH, JEJICHHOMY Ha
K03(QULUEHT HAIEAKHOCTH [0 MATEPUATLY V,,:

a) 171 ATIOMUHHMEBBIX M MEJIHBIX IPOBOJIOB ¥, = 2,5;

0) TS CTaJICATIOMUHUEBBIX ITPOBOJIOB P HOMHUHAIBHBIX CEYCHUSX, MM2:
16 m 25 Vi = 2,8;
35-95 V= 2,5;

120 u 6onee Y = 2525
B) Ul OMMETAUIMYECKUX CTAIEMEIHBIX IPOBOIOK 7, = 2,0.

16.7. Tlpu pacuerax koHCTpYyKIMil AC ciemxyeT MpUHUMATEH K03 () QHUIIMEHTH YCIIOBUI pabOThI, yCTaHOBIECHHBIE pa3y. 4*
u 11, a Taxoke 1o Tadm. 46.

Tabnuma46
. Koo purmenTsr
DneMeHThl KOHCTPYKIUH yCIIoBHii paGoTBl 7,

IIpenBapuTenbHO HANPSKEHHBIE DIEMEHTHI PEIIeTKU 0,90
DiraHIbL:

KOJIBILIEBOT'O THITA 1,10

OCTaJIbHBIX TUIIOB 0,90
CranpHble KaHATHI OTTSDKEK MAuT MIIH 3JIEMEHTHI aHTCHHBIX ITOJIOTEH IIPU UX KOJIHYECTBE:

3-5 OTTSXKEK B IpyCe MM 2JI€MEHTOB aHTEHHBIX OJIOTEH 0,80

6-8 OTTsKEK B ApyCe 0,90

9 oTTsDKEK M Ooliee B sipyce 0,95
3azenka KOHIIOB Ha KOYIIIE 33)KUMaMH HIIH TOYEYHOE OIPECCOBAHNE BO BTYIIKE 0,75
OrmureTka KaHaTa Ha KOYIIIE WITH H30JIATOpe 0,55
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DJeMEHTHI KPeIUIeHUsI OTTSDKEK, aHTEHHBIX IOJIOTEH, MPOBOJOB, MOAKOCOB K OIMOPHBIM KOHCTPYKLMSM H aHKEPHBIM 0,90
(dbyHIaMeHTaM
AHKepHBIe TsDKH 03 pe3b00BbIX COSJUHEHHI P PaboTe UX Ha PACTSHKEHHE ¢ M3rHOOM 0,65
Ipoyiuss! pu paboTe Ha PacTsHKCHUE 0,65
Jletanu KpersieHui U COeTMHEHNH CTAIbHBIX KAHATOB:
MeXaHUYEeCKHe, KpoMe Ocell ITapHUpPOB 0,80
OCH IIAPHUPOB NPH CMSITHH 0,90

16.8. OTHOCHTENBHBIC OTKJIIOHSHHUS OITOp HE JTOJKHBI MPEBBINATh 3HAYCHHUH, YKa3aHHBIX B Ta0I. 47, KpOMe OTKIOHCHHHA
OTIOP, AJIsl KOTOPBIX YCTaHOBJICHBI MHBIE 3HAYCHUSI TEXHUUECKUM 33JaHHEM Ha IPOEKTHPOBAHUE.
16.9. [Ipu nuHAMUYECKOM pacdeTe OMOopbl MAcCy 3aKPETJICHHOTO K OMOPE aHTEHHOTO MOJIOTHA YYUTHIBAThH HE CIIEAYeT.

Tabnumad7
OTHOCHUTENIBHBIE OTKIOHEHHUS (K
Bun narpyxenus
BBICOTE)
BerpoBas niu rosoneiHas Harpyska 1/100
OJTHOCTOpPOHHE TIOJIBEIICHHbIE K OIIOpE aHTEHHBI ITPH OTCYTCTBHHU BETpa 1/300

16.10. 3HaueHUsT BETPOBOIM M TOJIOJNIEIHON HArpy30K JOMyCKaeTcsl MPUHUMATh Ha BBICOTE CEpPEAMHBI SPYCOB CTBOJIA
MauThl WIM B JABYX TPETAX BBICOTHI IOABECa THOKOTO 31eMeHTa (OTTSXKKH) M CUMTATh 3TH 3HAYECHUS PAaBHOMEPHO
pacrpeneneHHbIMH T10 JUTHHE SIpyca WITH JJIEMEeHTa.

16.11. CocpenoToueHHbIE CHIIBL B IPOJIETE OTTSDKEK MauT OT MACCHI H30JIATOPOB, BETPOBOM U TOJIONIETHON HArpy30K Ha
HUX JIONTycKaeTcd IMPUHMMATh KaKk paBHOMEPHO pacIpeleleHHYI0 Harpys3Ky, SKBUBAJIEHTHYIO MO 3HAUCHUIO OaJOUHOrO
MOMEHTA.

16.12. IIpu pacueTe HaKIOHHBIX 31eMeHTOB AC (OTTSDKEK MauT, 3JIEMEHTOB aHTEHHBIX MOJOTEH, IOAKOCOB) CIexyeT
YUUTBIBATh TOJIBKO MPOEKIIMIO ISHCTBYIONMX HA HUX HArpy30K, HAIIPABICHHYIO MEPHEHANKYIISIPHO OCH 3JIEMEHTA WIH €T0
xopae.

16.13. MauThl ¢ OTTSKKaMH JOJDKHBI OBITH PacCUNTAaHBI HA YCTOWYMBOCTh B LEJIOM U MX OTAENBHBIX 3JIEMEHTOB NpH
CJIeIYIOINX HArpy3Kax:

OT MOHTa)XHOT'O HATSKEHUSI OTTSDKEK IPU OTCYTCTBUHU BETPA;

BETPOBOI1 - B HANPABJICHUH Ha OJIHY U3 OTTSKEK;

TOJIOJIEIHOM - IPU OTCYTCTBHHU BETPa;

TOJIONIETHON M BETPOBOM - B HAIIPABICHUN HA OJHY U3 OTTSDKEK.

[Ipu mpoBepke YCTOIUMBOCTH MauTHI B IIEJIOM pacdyeTHas CHJIa B CTBOJIE IOJKHA ObITh MEHee KpUTHUeCcKoil cuisl B 1,3
paza.

16.14. B npoexTe AOJIKHBI YKa3bIBATHCS 3HAYEHHMS MOHTA)KHBIX HATSDKEHUM B KaHaTaX OTTSKEK IIPHU CPEIHEr0A0BOM
TeMIIepaType Bo3yXa B pailoHe yCTaHOBKU MadThl, a Takoke MpH TeMiepatype +40 °C.

16.15*%. MoHTaxHbBIe COSAMHEHHUsS] JJIEMEHTOB KOHCTPYKIMH, Tepefaroliie pacyeTHble YCHIIHS, CIEAyeT
IIPOEKTUPOBATh, KaK MPaBUIIO, HA OONTaxX Ki1acca TOUHOCTH B U BBICOKOIPOUHBIX 00NTax 0€3 peryliupyeMoro HaTsDKEHMUS.
[Tpn 3HaKOMEpEMEHHBIX YCHIHMAX CIEAyeT, KaK IPaBWIJIO, IPUHAMATh COCIMHEHMS Ha BBICOKONPOYHBIX OOITaxX WM Ha
MOHTa)XHOHU CBapKe.

Bo ¢naHIEBBIX COEIUMHEHHSX CIeAyeT, KaKk MpaBHIO, IPUMEHSATh BBICOKOIPOUHBIE OONTHI 0€3 peryIupyemMoro
HATSDKCHUSL.

[IpuMeHeHNe MOHTaXHOHM CBapKd MM OONTOB Kjlacca TOYHOCTH A JOMKHO OBITh COTJIACOBAHO C MOHTUPYIOIIEH
OpraHu3aluen.

16.16. Packocs! ¢ ruOkocThio 6onee 250 mpu nepekpecTHOH pelleTke B MeCTax NepeceueHnit JOKHBI ObITh CKPEILICHbI
MEX]Ty COOO.

IMporubsl pacmopok nuadparM M 3JIEMEHTOB TEXHOJIOTMYECKHX IUIOMAJOK B BEPTHKATBHOH M TOPU3OHTANBHOM
IUIOCKOCTSX HE JOJDKHBI IpeBbImarts 1/250 nponera.

16.17*. B KOHCTPYKIHMSAX pEIIETYATHIX OMOp AuadparMbl JODKHBI YCTAHABIMBATHCSA HA PACCTOSHUHM MEXKTYy HHUMH HE
6oJiee Tpex pa3MEepoOB CPEJHEr0 MONEPEUHOr0 CEUSHUS CEKIIMU OIOPHI, a TAKXKE B MECTAaX NMPHIIOKEHUS COCPEIOTOUCHHBIX
Harpy3oK 1 IepesIOMOB TIOSICOB.

16.18. bontsl ¢uaHLEeBBIX COeTUHEHMI TPYO ciieayeT pa3MmeriaTb Ha OZHOW OKPY)KHOCTH MHHHMAIIBHO BO3MOXKHOTO
JTuaMeTpa, Kak IpaBUJIo, HAa PaBHBIX PACCTOSHUSIX MEXIy OOJITaMH.

16.19. DnemeHTHl pemieTkH (epM, CXOAAIMecs B OJHOM Yy3le, CIeQyeT LEHTPHPOBaTh Ha OCh I0sCa B TOYKE
nepeceyeHus uX oceil. B Mectax mpuMbIKaHUs packocoB K (hiaHIam JIOMycKaeTcsi X pacleHTPOBKa, HO He Oonee uyeM Ha
TPeTh pa3Mepa IONepeyHoro cedeHus mnosica. [Ipu pacieHTpoBKe Ha OONBIINIA pa3Mep MEMEHTHI IOJDKHBI PACCUUTHIBATHCS
C Y4€TOM Y3JOBBIX MOMEHTOB.

B mpopesHbIx dacoHKax IS KPeIUICHHs PAacKOCOB M3 KPYIJIOW CTald KOHEI[ NPOpE3H ClIeNyeT 3acBEeplIHBaThH
OTBEpPCTHEM JIaMETPOM B 1,2 paza Oosblle JuamMeTpa packoca.

16.20. OTTsDKKM B MauTax C peIIeTYaThIM CTBOJOM CleIyeT IEHTPUPOBATh B TOUKY IMEPECeYeHus oceil MosicoB U
pacnopok. 3a yCIOBHYIO OCh OTTSKEK J0JDKHA IIPHHIMATHCS XOp/a.

JIucToBbIE MPOYIIMHBI Il KPETIEHUS OTTSDKEK JOJDKHBI HOAKPEIIIATHCS pedpaMu KECTKOCTH, IPEIOXPaHSIONIMU UX
oT m3rNoda.

KoHcTpyKIuu y3/I0B KpemjieHus OTTSDKEK, KOTOphIE He BIHCHIBAIOTCS B TPAHCHOPTHBIC TabapUTHl CEKIMH CTBOJIOB
MaurT, cIeAyeT MPOEKTHPOBATh Ha OTAEIBHBIX BCTABKAX B CTBOJIC B BH/IE )KECTKUX rabapuTHBIX Juadparm.

16.21. OmopHast ceKuust MayThl JAOJDKHA, KaK IPaBHJIO, BBIMONHATHCS IMEpelalolieil Harpy3Ky OT CTBOJA MAadThl Ha
(dbyHIaMeHT yepe3 OmOpHbI mapHUp. IIpu coOTBETCTBYIOIEM 00OCHOBAaHUHU JOIYCKAeTCsl MPUMEHEHHE ONOPHOM CEeKIINH,
3aIeMIIeHHOH B pyHIaMeHTe.

16.22. KpoHIITEeHEI U MOBECKH TEXHOJOTMYECKUX TUIOMIAZO0K CIEAyeT pacloaraTb B y3JIaX OCHOBHBIX KOHCTPYKIIUI
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CTBOJIA.

16.23. HatsxHble ycTpoiicTBa (My(THI), CIyXKallue JUIs peryIHpOBKU JUIMHBI U 3aKPEIUICHHs OTTSDKEK MauT, JOJDKHBI
KPEMHUThCA K aHKEPHBIM YCTPOWCTBaM T'MOKOW KaHAaTHOM BcTaBKOH. [IMHA KaHATHOW BCTaBKM MEXIY TOPLAMH BTYIIOK
JIoJbKHA OBITH He MeHee 20 AuaMeTpoB KaHaTa.

16.24. Jlna snementoB AC cremyeT NPUMEHATh TUIOBBIE MEXaHMYECKHE MAeTaly, IMPOIIEANINe HCIBITaHUA Ha
MIPOYHOCTH U yCTaJOCTb.

Pe3p6a Ha pacTSHYTBHIX 3/IeMeHTaX JOJDKHA NMpHHUMaThes no crangapram CT COB 180-75, CT COB 181-75, CT COB
182-75 (ucmomHeHUE BIAAHHBI PE3BOBI ¢ 3aKPYTIICHUEM ).

16.25. B oTTspkkax MadT, Ha MPOBOAAX M KaHATaX TOPU3OHTAIBHBIX AHTEHHBIX IOJNOTEH IS TalleHUs BUOpaLUH
cllelyeT IpeyCcMaTpUBaTh ITOCIEA0BATENbHYI0 YCTAHOBKY MapHBIX HU3KOYAcTOTHBIX (1-2,5 ')  BRICOKOYACTOTHBIX (4-
40 I'm) BuOporacuTeneil peccopHOro Tuma. Hu3ko4acTOTHBIE TaCHTEIH CIIEAYET BBIOMPATh B 3aBHCHMOCTH OT YaCTOTHI
OCHOBHOTO TOHa OTTSDKKM, TPOBOJA MM KaHaTa. PaccTosiHMEe s 10 MecTa IOABECKH racuTenei OoT KOHIEBOHM 3aJeNKu
rze d - AuamMeTp KaHarta, IpOBOJA, MM;

KaHaTa ClIe[lyeT ONpeeNsTh 1o hopMye
s> Pd \/E
m b

m - Macca | M KaHaTa, TIPOBOAA, KT;

P - mpenBaputenbHOe HaTSXKEHUE B KaHaTe, mposoae, H (xrc);

[ - koadpounment, pasusiii 0,00041 npu Hatsokennn P, H, wimm 0,0013 npu HaTsDkeHUH P, KTC.

BrIcokouacTOTHBIE TACUTENH YCTAHABIUBAIOTCS BBIIIE HU3KOYACTOTHBIX HA paccTOSAHUM s. [Ipu mposierax nmpoBOJOB U
KaHATOB aHTEHHBIX MOJIOTEH, NpeBbmaronmx 300 M, racuTeNnH clieyeT yCTaHaBINBaTh HE3aBUCHMO OT pacyeTa.

Jnst rameHns KoneOaHu THITA «TaJONMPOBaHKE) CIEAYeT H3MEHATh CBOOOJHYIO AIMHY KaHaTa (IIPOBOJA) TOBOJKAMH.

16.26*. AHTeHHBIE COOPYKEHHS PaJUOCBI3U HEOOXOIUMO OKPAIINBAThH YePEAYIOIUMHUCS TOJI0CAMHU LIBETOMapKUPOBKHI
COTJTIACHO TPeOOBaHMSAM MO MapKHUPOBKE M CBETOOTPAXICHUIO BBICOTHBIX IPETATCTBHI B COOTBETCTBHM ¢ HacTtaBieHnem
0 a3pOAPOMHOI ciIyx0e B rpaxnanckoil aBuanuu CCCP.

16.27. MexaHnueckue JACTAJIN OTTSKCK, apMaTypbl H30JATOPOB, a TAKXE MCETH3bI, KaK IIpaBHUJIO, JOJIDKHBI OBITH
OLMHKOBAaHHBIMH.

17. AONOJTHUTEJIbHBIE TPEBOBAHUA 11O IPOEKTUPOBAHUIO 'MAPOTEXHUYECKHUX
COOPYXXEHUU PEYHBIX

17.1%*. Jlns KOHCTPYKUUI THAPOTEXHUYECKUX COOPYKEHUH CllefyeT, Kak MPaBUIIO, IPUMEHATh CTAId B COOTBETCTBUH C
Tabi. 50* (kpome cramerr C590, C590K) m Tabn. 51, a, a Taxke cramp mapkm 16/ mo T'OCT 6713-75* npm
COOTBETCTBYIOIEM TEXHUKO-3KOHOMUYIECKOM OOOCHOBaHHUU.

17.2. Ilpm pacuerax CTaIbHBIX KOHCTPYKIMH PEYHBIX THAPOTEXHHYECKHX COOPYKCHHH CIeoyeT NpHHHMATh
KO3 GUIMEHTHI YCTIOBHI pabOThI, yCTaHOBICHHBIE pa3a. 4* u 11, a Takxke 1Mo Taoi. 48.

17.3. CranpHble KOHCTPYKLUH, HE IOJBEpPraroIiyecss BO3JCHCTBHIO BOIHOM Cpensl, CleAyeT INpOeKTHPOBaTh B
COOTBETCTBUH C TpeOOBaHMUAMH pa3z. 1-12.

IIpu pacuere KOHCTPYKIMH, MMOJBEPraroIIMXCA BO3JAEHCTBUIO BOJHOM Cpenbl, ciegyeT HNPUHUMATh KOd(h(HIUCHTHI
HAJISKHOCTH B COOTBETCTBHU ¢ TpeboBanmsaMu CHull nmo nmpoekTnpoBaHuio rHAPOTEXHUIECKUX COOPYKEHUH.

17.4*%. Pacuer Ha BBIHOCIMBOCTH TPOHHHMKOB M DPAa3BUIOK TpPyOONPOBOAOB JOIMYCKAeTCs MPOU3BOIUTH COTJIACHO
TpeGoBaHUAM pa3A. 9, ecau B 3alaHUU Ha IPOEKTUPOBAHUE OTOBOPEHO HANNWYKE ITyIhCUPYIOIIEl cocTaBIIAOIIEH TaBIeHHs
MIOTOKa B TPyOOIIpOBOIE.

Tabnuma48
Koadhdumments! ycinosuii paboTh 7, IpH
DIeMEeHTbI KOHCTPYKIHI COYETaHHUAX HArPy30K
OCHOBHBIX 0cO0BIX
1. DneMeHTHI TpyOOIIPOBOJIOB, KpOME OOIIMBOK IUIOCKHX 3arilylleK, MPH pacyeTe Ha BHYTPEHHEE 0,70 0,95
JaBieHne 6e3 y4eTa MECTHBIX HalpsHKCHUH
2. To e, KpoMe IDTOCKHX 3ariyllek 0e3 0aloYHON KIETKH, IPH pacueTe Ha BHYTPEHHEE TaBJICHUE C 1,10 1,5
Y4YETOM MECTHBIX HalpsDKEHUIT
3. 3armyniku TpyOonpoBoAOB IUIOCKUE Oe3 0aoYHON KIIeTKU IIPU pacueTe Ha BHYTPEHHEE AaBICHUE 0,55 0,7
4. DneMeHTHI TPYOOIPOBOIOB IIPU pacyeTe Ha BHEIIHEE JaBICHUE:
000JIOYKH PSIMOJIMHEHHBIX YIaCTKOB M KOJIEH 0,80 0,9
KOJIBI[A )KECTKOCTH 0,65 0,75
5. AHKepBI INIOCKHUX 0OJIHIIOBOK 0,85 -

PacueT Ha BBIHOCIHBOCTH 3JIEMEHTOB, MOJBEPKEHHBIX JBYXOCHOMY DACTSXKEHHUIO, JOMYyCKaeTcs NMPOU3BOAUTH Oolee
TOYHBIMH METOIAMH C y4ETOM (PaKTHIECKOTO HAMPSIKEHHOTO COCTOSHHUSI.

17.5. IInockue 0ONUIIOBKY 3aTBOPHBIX KaMep U BOJIOBOJIOB CJIEAYET PACCUUTHIBATH HA MIPOYHOCTH MPH:

JIaBJIEHUHN CBEXXEYJIOKEHHOTO OETOHA M IIEMEHTHOTO PacTBOpa, HHHEKTHPYEMOTO 3a OOIHIIOBKY;

(bMIBTPAIIMOHHOM JIaBIEHHH BOJBI B 3200IMIIOBOYHOM OETOHE C yU€TOM JaBJICHUS BOABI B BOJOBOJIE.

17.6. Pabouue myTH 1oz KOJIECHBIE M KaTKOBBIE 3aTBOPHI CJICAYET PACCUUTHIBATE HA MIPOYHOCTH NPU M3THOE U MECTHOM
CMATHH ITIOBEPXHOCTEH KAaTaHUsI, IIPH MECTHOM C)KaTHH CTEHKH, TIPH CXXATHX OETOHA MO HOIOIIBOM.

17.7. TpyGompoBOAbI ¢ U3MEHSIONUMUCS 110 ATHHE AUAMETpaMU JOJDKHBI OBITH pa3/ieNleHbl Ha Y4aCTKH C TOCTOSHHBIM
nuamerpoM. Ilepexox oT omHoro nuamerpa TpyObl K APYroMy AOJDKCH BBINOJHATHCS KOHHYECKUMH OOEYalKaMu WIN

3BCHbLSIMU.
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18. JOIIOJHUTEJBHBIE TPEBOBAHUS 11O ITIPOEKTUPOBAHUIO BAJIOK C THBKOM CTEHKOM

18.1%. JIna pa3pe3HbIXx Oalok ¢ THOKOIl CTEHKONH CHMMETPHYHOTIO JBYTaBPOBOI'O CEUEHUs, HECYIIUX CTaTUYECKYIO
Harpy3Ky M M3rH0aeMbIX B INIOCKOCTH CTEHKH, CIEIyeT, KaK IPaBUIIO, IPUMEHATH CTANIM C MPEAeoM TeKydectu 1o 430

MITIa (4400 KFC/CM2).

7 pa

|J -Q‘Lt
Lo 1, I

I~

.

b

Puc. 22. Cxema 0ajku ¢ THOKOli CTEHKOM

18.2*%. IIpo4HOCTH pa3pe3HBIX OATOK CHMMETPHYHOTO ABYTAaBPOBOTO CEUEHHS, HECYIIMX CTATHYECKYyI0 Harpysky,
n3rubaeMbIX B IJIOCKOCTH CTEHKH, YKPEIUIEHHOH TOJBKO MOMEpeuHBIMH pebpaMu KecTKOCTH (puc. 22), ¢ yCIOBHOM

THOKOCTBIO CTEHKH 6 < XW < 13 crenyet mpoBepsTh 10 popmyIte
M/ M) +(©Q10)* =<1, (158)

rne M u Q - 3HaYeHUI MOMEHTA U TIONIEPEYHOH CHITBI B paCCMAaTPHUBAEMOM CEUCHUH OalIKy;
M,, - mpenienpHOE 3HAUEHHE MOMEHTA, BEIYHCIIsAEMOe 1Mo hopMyIte

A
M, = R th’ A 081
Ylth A,

Q,, - peJIeIbHOE 3HAYEHHE MOIIEPEUHOI CHIIBI, BBIYUCIIIEMOE 110 popMyJIe
T T, | Bu
0, = Rih| ~= +33 1 -~ | P
RS RS I+p . (160)

B dpopmynax (159) u (160) o603HaUYECHO:

t ¥ h - TONIIUHA ¥ BBICOTA CTCHKH;

4 - IJIOIIAAb CEUECHUS 10sica OaJIKH;

T,,. ¥ /L - KPUTHYECKOE HaNpsKEeHNE U OTHOIIEHHE Pa3MEPOB OTCEKa CTEHKH, ONpe/ieNsieMble B COOTBETCTBHH C T1. 7.4%;

f - K03 pHIEeHT, BEIYUCIIIEMBIH TI0 (hopMyJiam:
pu o < 0,03 £=0,05+50>0,15; (161)
npu 0,03 <a<0,1 £=0,11+3a<0,40. (162)
— 8I/Vmin 2 2
3necs * gt ),

rae w MHHUMAJIbHBIE MOMEHT CONIPOTHUBJICHHUA TABpPOBOI'0 CCUCHHA, COCTOANICTO M3 CKATOI'O ITosACa Oalku u

min
MPUMBIKAIONIET0 K HEMY ydJacTKa CTEHKH BBICOTOH 0,5t \/E / R, (OTHOCHTEIIEHO COOCTBEHHON OCH TaBpa,
napajuieNbHOH nosicy 6aikm);

a - mar pebep KEeCTKOCTH.

18.3. ITonepeunsle pedpa KECTKOCTH, CEUEHUE KOTOPBIX cleqyeT NPUHUMAaTh He MEeHee YKa3aHHBIX B M. 7.10, JOIKHBI
OBITh pacCYUTAaHbI Ha YCTOHYMBOCTh KaK CTEPIKHH, CKaThle CHIION N, ompenernseMoi mo gopmyie

N= 3,3RA\,th(1 - LJB—“Z
R, J1+p" (163)

TJie Bce 0003HAYCHUS CIICAyeT MPUHUMATH 1Mo 11, 18.2%.
3navyenue N ciielyeT MPUHUMATL He MEHEe COCPEIOTOUCHHOM HArpy3KH, PaclioIOKEHHON Hal peOpOM.
PacueTHyr0 JUIMHY CTEpKHS ClelyeT IPUHUMAThL PaBHOH / of = h (1 - f), o He menee 0,74.

CuMMeTpn4HOE JBYCTOpPOHHEE peOpo CllelyeT pacCUHMTHIBATH Ha IEHTPANbHOE CXKaTHE, OJHOCTOPOHHEE - Ha
BHEIIEHTPEHHOE CXAaTHE C 3KCLEHTPUCUTETOM, PAaBHBIM PACCTOSHUIO OT OCH CTEHKH A0 IIEHTpa TSHKECTH PacdeTHOTo
CECUCHUSI CTEPIKHSL.

B pacueTHOe cedeHHe CTepxkHsA CIeqyeT BKIIOUaTh CEYeHHE pedpa JKEeCTKOCTU U MOJOCHl CTeHKH mmpuHOH 0,65t

VE /R, € Ka)J10i CTOPOHBI pedpa.

18.4. VuacTok cTeHKM OanKy Haj OIOpPOH CIIeMyeT YKpPEIUIITh IBYCTOPOHHHM OIIOPHBIM PEOpPOM JKECTKOCTH M
PacCUMTHIBATH €0 COTJIAaCHO TpeboBaHMAM II. 7.12.
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Ha paccrosnum He MeHee WIMPHHBI peOpa U He Oonee 1,3tVE /R, o1 OIIOPHOTO pebpa cleayeT ycTaHaBIUBATh

JIOTIOJTHUTEIIBHOE JIBYCTOPOHHEE PeOPO KECTKOCTH Pa3MEPOM COTJIacHo 1. 18.3.
18.5. YcroitunBocTh 0alok He clielyeT NMPOBEPATh NPU BHITOIHEHUH TpeOoBaHUA M. 5.16%*, a HACTOSIIUX HOPM JHOO

P PacUETHOM JUTHHE leff 0,21 bf\/ E/R, (rme bf- ITHUPUHA CKATOTO TM05ICa).

18.6. OTHOIICHME IUPHHBI CBECa CHKATOTO MOsICa K €ro TOJIIIHHE JTIOJDKHO OBITh He Ooiee 0,38 V E/ Ry .

18.7*. MecTHOE HaNpsKEHUE 0y, B CTEHKE OalKw, ompenensemoe 1o Gopmyie (31), nomwkHo ObITh He Gonee 0,75Ry,
[IpH STOM 3HaueHue / of CICTYeT BBIYUCIIATE 110 hopmyne (146).

18.8*. Ilpu ompenenennu nporrnba 6aJOK MOMEHT MHEPIHH HOIEPEYHOTO CeUeHHs OpyTTO OAlIKM CleqyeT YMEHbBIIATh
yMHOXeHHEM Ha kodp¢urment a = 1,2 - 0,033 XW JUTsE OatoK ¢ pedpamu B mposieTe U Ha kodaddumumeHT o = 1,2 - 0,033 XW -
h /1 - ms 6amok 6e3 pedep B IpoJieTe.

18.9*. B 6aykax mo 1. 18.1* ¢ ycJI0BHOM TMOKOCTBIO CTCHKH 7 < XW <10 npu aeHCTBUU PaBHOMEPHO pacIpeaeIeHHON

Harpy3Kd WIH IPH YUCIE COCPEJOTOYCHHBIX OJMHAKOBBIX HArpy30K B MpojeTe 5 u Ooliee, pacnoiI0KeHHBIX Ha PaBHBIX
PacCTOSHUSAX IPYT OT APYTa U OT ONOP, AOIMYCKAeTCs He YKPEIUIATh CTEHKY B MPOJIeTe MOMEepeUHBIME pedpaMHu 1Mo puc. 22,
IIPU 3TOM Harpyska JO0JDKHA OBITh IPHIOKEHA CHMMETPUYHO OTHOCUTENBHO INIOCKOCTU CTEHKH.

[IpodHOCTH TaKMX OAJIOK CIIEIYeT MPOBEPSTH 10 popMyIIe

y
v<ra| 2 s
SO P Y

w w

, (163, a)

re 0 - K9P UIHEHT, YIUTHIBAIONINI BIUSHHE TOTIEPEYHON CHITBI HA HECYIITYIO CIIOCOOHOCTD OANKH M OTIPEIENAeMBIi 0
opmyse 8 = 1- 5,64 /(4,,0).

IIpu 3TOM cremyer npuHUMATH ¢,> 0,3 Aotn 0,025 < A/ /(4,)<0,1.

19. JONNOJTHUTEJIbHBIE TPEBOBAHUSI IO NPOEKTUPOBAHHUIO BAJIOK C NEP®OPUPOBAHHOM
CTEHKOHU

19.1*. Banku ¢ mephoprupoBaHHON CTEHKOH CIIeAyeT MPOSKTHPOBATh U3 NMPOKATHBIX IBYTaBPOBBIX 0aIOK, KaK MPaBUIIo,

W3 CTallu ¢ IpenesioM TekydectH 1o 530 MITa (5400 KFC/CMZ).

CBapHBIE COETMHEHUS CTCHOK CIIEyeT BHITOIHATH CTHIKOBBIM IITBOM C TIOJTHBIM ITIPOBAPOM.

19.2. Pacder Ha TPOYHOCTH 0OalloK, M3THOAEMBIX B IIOCKOCTH CTEHKH (pHc. 23), cieayeT BBIIONHATH IO (GopMyrnam
Tabn. 49.

19.3. Pacuer Ha yCTOWYMBOCTH OAJIOK CJIEYET BBITIONHATH COTJIACHO TPEOOBAHUAM II. 5.15, TIpH 3TOM reoOMeTpHUYCCKHE
XapaKTEPUCTUKU HEOOXOUMO BBIYUCISTH JUIsI CEYEHHUS C OTBEPCTHEM.

YcTOWIMBOCTH OAJIOK HE CIIeIyeT MPOBEPSATH MPH 11 BBITIOHEHUHU TpeOoBaHui 1. 5.16%*.

19.4. B omopHBIX ce4eHHIX CTEHKy Oallok mpu / ef/ t > 40 (rme t - MeHbIIas TONIIMHA CTEHKHU) CIeNyeT YKPeIIsiTh

pebpaMu KECTKOCTH M PACCUUTHIBATH COTTIACHO TPEOOBAHMSIM T1. 7.12, TIPH 3TOM Y OMOPHOTO CEYSHHUS CIIEAYET PUHHUMATh
¢ >250 mm (puc. 23)

h E
AN 2,5 |—
19.5. B cedeHmsAX OalKé TIPH OTHONICHUHU R,y IIpH HEBBHITIOJIHEHUW TpeOoBanuit m. 5.13 crnemyer

yCTaHaBIMBATh pedpa JKECTKOCTU B COOTBETCTBUU ¢ TpeOoBaHUAMH 11. 7.10.
CocpenoTodeHHBIE TPY3bI CIIELYeT PacIoaraTh TONbKO B CEUCHUX OallKH, HE OCIa0JICHHBIX OTBEPCTHAMH.
BeIcoTa CTEHKH CXXAaTOro TaBPOBOTO CEUYEHHS JOJDKHA YAOBIETBOPATH TpeOoBaHMAM II. 7.18* HacTrosmmx HOpM, B

dopmyre (91)* koToporo ciemyer mpuHAMATh A = 1,4.
19.6. IIpu onpeneneHnu nporuda OaNok ¢ oTHOIICHUEM [ / efz 12 (rme [ - mposeT Galku) MOMEHT UHEPIHH CEYSHHS

0aJKH C OTBEPCTHEM CIIEAyeT YMHOXKATh Ha Kodddurment 0,95.

LALLEARERREE]
Aal
-
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=¥
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Puc. 23. Cxema yuacTka 6aJKu ¢ nepGpopupoBaHHOI CTEHKOI
Tabnuma49
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Dopmyitsl uTs pacyeTa Ha MPOYHOCTh CeUeHUH banku (puc. 23)
BEPXHET0 TaBPOBOTO HIDKHETO TaBPOBOTO OIIOPHOTO

Mh, Qa Mh, Oya

—+—<R, + <R,
Touxa / T oW yi¥e Touka 3 AT AN y2¥e Ous

== <Ry,
T 5 Md, i Qa_ Ry, T p Md, i O Rpy. tahy
ouKa = ouKa =
Jx 2I/Vl,min Yu Jx 2I/V2,min Yu

O06o03HaueHus1, MPUHATHIC B Ta01I. 49:
M - u3rubaronuii MOMEHT B CEYEHUHU OalIKH;

- i 072
| = 0,=0
Q, 1 O, - ONEPEYHBIE CHTBI, BOCTPHHAMAEMBIC TABPOBBIMH CEUCHUAMH H PaBHBIE Ji+Jy m Ji+dy,

rae Q - [monepevyHas Cujia B CEYCHUN GaJ'IKI/I;
Jl u ‘]2 - MOMEHTBI HHEPIUU BEPXHETO U HUIKHETO TaBPOBBIX CEYCHHI OTHOCHUTEIHHO COOCTBEHHBIX 006171, HapaJuIeJIbHBIX ITOJIKaM;

O, - monepeyHas cuia B ceuenuu Ganky Ha paccrosHuu (¢ + s - 0,5a) ot onopst (puc. 23);

Jx - MOMEHT MHEPLUH CEUECHUA OaJku ¢ OTBEPCTHEM OTHOCHUTEIBHO OCH X-X;

W, ax & W\ pyin - HAMOOJBIINHI ¥ HANMEHBIIMH MOMEHTBI CONPOTUBIIEHHS BEPXHETO TABPOBOTO CEUEHHS;
Wz’max u Wz,mm - TO K€ HUJKHETO TaBPOBOI'O CEYCHUS;

Ryl’ Rul’ RyZ’ RuZ - paC4Y€THBIC COIPOTUBJICHU ITPOKaTa JI1 BEPXHETO U HUKHET'O TaBPOBBIX CEUYCHU.

20*. JTONOJTHUTEJIbHBIE TPEBOBAHUA 110 IPOEKTUPOBAHUIO KOHCTPYKIWM 3JAHUN U
COOPYXXEHUU ITPU PEKOHCTPYKIINHN

20.1*. PacyeTHble CONPOTHUBIECHUS MPOKaTa U TPyO KOHCTPYKIMH ClefyeT Ha3HAa4aThb B COOTBETCTBUU ¢ M. 3.1%*. Ilpu
JTOM 3HAYCHHE MpPE/IeNa TeKyYeCTH CTAM R, 1 BPEMEHHOTO CONPOTUBIICHHS R, CIIETyeT NPHHUMATD:

JUIsL cTaned, y KOTOpBIX NPHBEACHHBIE B CEPTU(HKATAX WINM MONy4YCHHbIE IIPU HCHBITAHWAX 3HAUCHHUS IIpejera
TEKy4ecTH U BPEMEHHOTO COINpPOTHUBIEHHUS COOTBETCTBYIOT TpPeOOBaHHSIM JAEHCTBOBABIIMX BO BPEMs CTPOUTENIHCTBA
TOCYIapCTBEHHBIX CTAHAAPTOB WM TEXHHYECKUX YCIOBHH Ha CTallb - 110 MUHUMAJIBHOMY 3HAYEHHIO, YKa3aHHOMY B 3THX
JIOKyMEHTax;

JUISL cTaned, y KOTOpBIX NPHBEACHHBIE B CEPTU(HKATAX WINM MONydYCHHbIC IIPU HCIBITAHUAX 3HAYEHMS Mperena
TEKy4eCTH U BPEMEHHOT'0 CONPOTUBIICHUS HIDKE IPEIyCMOTPEHHBIX TOCYAaPCTBEHHBIMU CTaHAApPTaMU MIIM TEXHUYECKUMHU
YCIOBUSIMU Ha CTalb, JeHCTBOBABIIUMH BO BPeMsl CTPOUTEIHCTBA, - 10 MUHIMAIbHOMY 3HAYEHUIO Mpefena TeKyuecTH U3
MIPUBEJICHHBIX B CEPTU(UKATAX WM TTOIYIEHHBIX IPH UCTIBITAHUSX.

KoaddumuenT Hafne:kHOCTH O MaTepualry clieAyeT IPHHUMATh:

JUISL KOHCTPYKIHWH, M3TOTOBICHHBIX 10 1932 r., m s cranei, y KOTOPHIX MOJydeHHbIE NMPH WCIBITAHUSX 3HAYCHUS

npenenna Tekydectr Hibke 215 MITa (2200 KFC/CMz), P = 1,25
IJIs KOHCTPYKUMH, M3rOTOBJIEHHBIX B iepuof ¢ 1932 no 1982 r., - y, = 1,1 1 craneit ¢ npenenom Tekydect 1o 380

MITa (3850 KFC/CM2) uy,, = 1,15 nna craneii ¢ mpenenom Tekydectu cabime 380 MIla (3850 Kre/cm2);
JUIsl KOHCTPYKIMH, H3rOTOBIEHHBIX nocie 1982 r., - mo tabin. 2 u Tabn. 49,a;.
Jlorryckaercst HasHAaYaTh PACUCTHBIC CONPOTHBJICHHMS MO 3HAYCHHSIM R, ¥ R,,, ONPEICNCHHBIM IO pe3ysIbTaTaMm

CTaTUCTUYECKOH 00pabOTKU NaHHBIX UCHBITAHUH He MeHee ueM 10 06pa3oB B COOTBETCTBUU C YKAa3aHUSMU MPHIL. §, a.
20.2. OueHKy KayecTBa MaTepHajIoB CleoyeT IPOU3BOAUTD O JaHHBIM 3aBOACKUX CEPTU(GHKATOB MM O pe3ysibTaTaM
UCTIBITAHUH 00pa3noB. lcmblTaHust cleayeT BBINONHATHE IIPH OTCYTCTBHH HCHOJHHUTEIBHONW TOKYMEHTAIMH WIIH
cepTH(UKATOB, IIPU HEAOCTATOYHOCTH MMEIOIIUXCSA B HUX CBEJCHUI MM OOHApy>XEHUU MOBPEXKACHUH, KOTOpblE MOTJIN
OBITh BBI3BaHBI HI3KHM Ka4eCTBOM MaTEpHalIOB.
20.3. Omnpenenenue mnpHu HCIBITAHUAX IOKa3zaTeled KauecTBa MeTa/ula, OTOOp MpoO I XMMUYECKOro aHanu3a U
00pas3moB ISl MEXaHNYECKUX UCTIBITAHUH U UX YUCIIO CIIEAYET MIPOU3BOJUTH B COOTBETCTBHH C YKA3aHUSIMU IIPHUIL. 8, a.
20.4. lomyckaeTcst He MPOU3BOJUTH MCHBITAHUS MeTasla KOHCTPYKUMH, MpeAHa3HAUSHHBIX AT AKCILTyaTalliH, MpH

HanpspkeHuax 1o 165 MIla (1700 KFC/CMz) U pacueTHBIX TeMIeparypax Bbiure MUHYC 30 °C 1 KOHCTPYKIUH Ipymmns! 3,
Boitie MuHyc 40 °C - 151 KOHCTPYKIHH rpymnmsl 4, Beiie MuHyc 65 °C - 11 KOHCTpYKIui rpynn 3 ¥ 4 npu UX yCUIICHUU
6e3 NpUMEHEeHHs CBapKu.

20.5. PacueTHBIE CONPOTHUBIICHHS CBAPHBIX COCNMHEHUH KOHCTPYKIHH, ITOUIEKAIINX PEKOHCTPYKIMN HIIH yCUIICHHIO,
clefyeT Ha3Ha4yaTh C Y4eTOM MapKH CTajdM, CBAPOYHBIX MaTEepPHUaNOB, BUAOB CBApKH, MOJIOKEHHUS IIBAa U CHOCOOOB HX
KOHTPOJISI, TIPUMEHEHHBIX B KOHCTPYKIIHH.

[Ipu OTCYTCTBUH yCTaHOBJIEHHBIX HOPMaMH HEOOXOIUMBIX JaHHBIX JIOITyCKAETCS:

ULl yIIOBBIX IIBOB pUHUMATH R, =R, 0y, = 1,25; ﬁf: 0,7 u B, = 1,0, cunras npu 5T0M y,. = 0,8;

JUIsL PaCTAHYTBIX CTBIKOBBIX IIBOB IPUHUMATh Rwy = 0,55R ), A1 KOHCTPYKIIMH, U3TOTOBIEHHBIX 10 1972 1., u Rwy =
O,85Ry -mocae 1972 r.

JlonmyckaeTcst yTOUHSTh HECYIIYI0 CIOCOOHOCTh CBApPHBIX COCAMHEHHMH MO pe3yIbTaTaM HCIBITaHUN 00pa3LoB, B3ATHIX
13 KOHCTPYKIIUH.

20.6. PacueTHble CONMPOTHUBICHUS CPE3y M PACTSIKEHUIO OOJITOB, @ TAKXKe CMITHIO DJIEMEHTOB, COEIMHSIEMBIX OONTaMHu,
CIIEZyeT OMpEeAeNATh COTJIACHO M. 3.5; eCIi HEeBO3MOXKHO YCTaHOBHTH KJIACC MPOYHOCTH OONTOB, 3HAYECHUS PacUETHBIX
COIIPOTUBJICHUH ClleyeT MPUHUMATh Kak AJIs OOJITOB Kjlacca MPOYHOCTH 4.6 IIpHU pacdeTe Ha Cpe3 U Kjlacca MPOYHOCTH 4.8
IIPU pacueTe Ha PacTsLDKEHUE.

20.7. PacueTHbBIC CONMPOTHUBIICHHS 3aKJICTIOYHBIX COCTUHECHUH CIIeAyeT IPHHUMATh 110 Taou. 49, a.
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Ecnm B MCIIONHUTENBHOM MOKYMEHTAIllMM OTCYTCTBYIOT yKa3aHHs O crocobe oOpabOTKM OTBEpCTHH M MartepHuaie
3aKJIETIOK U YCTAHOBHUTH UX HE MPEICTABISETCS BO3ZMOXKHBIM, PaCUeTHbIE COIPOTUBIICHHS ClIeAyeT IPUHUMATH 10 Tabil. 49,
a KaK JUId COeIMHEeHUs Ha 3akienkax rpynmnsl C u3 ctamu mapku Ct2.

20.8. KoHCTpykiuu, OSKCIUTyaTHpyeMble TpU MOJOKUTENbHOW TeMmIepaType U UW3TOTOBIEHHBIE U3 KHUIISIIEH
MaJIOYIJIEPOJUCTON CTallu, a TAaKK€ M3 JIPYTHX CTaJed, Yy KOTOPBIX IO pe3ylbTaTaM MCIBbITAHUI 3HAYECHMs yIapHOI
BA3KOCTH HM)K€ TapaHTUPOBAHHBIX FOCYJapCTBEHHBIMH CTaHAApTAMU MO KaTErOpUs METAIM Ul TPyIN KOHCTPYKLHUH B
COOTBETCTBUU ¢ Tabn. 50*, He MoANEkAT YCUICHUIO WM 3aMEHE IPHU YCJIOBHHU, YTO HANPSDKEHHs B 3JIEMEHTaX M3 3THX
cTaneil He OyAyT NPEBHINIATh 3HAYEHUH, MMEBIIUXCS 10 PEKOHCTPYKIUH. PemieHne o0 HCIIONb30BaHWUN, YCHICHHH WIIH
3aMEeHe 3THUX KOHCTPYKILUH, 3KCIUTyaTalus KOTOPBIX OyneT OTIMYaThCs OT YKA3aHHBIX YCIOBHH, MPUHMMAeTcs Ha
OCHOBAaHHH 3aKJIIOYEHHUS CIIELUATN3UPOBAHHOIO HAyYHO-HCCIIEA0BATENBCKOTO HHCTUTYTA.

Taonuiad9,a

PacueTHbIe CONPOTHBIICHHUS 3aKIETIOUYHBIX coeauHeHui, MIla
(krc/cm?)
HanpsxenHoe cocrosHue Yenosroe I'pynna cpe3y M PACTSHKEHHIO 3aKICTTOK U3 CTaTH
0003HaYCHUE COCITMHEHHS pesy up CMATHIO
MapokK COCIMHSAEMBIX
Ct2, C13 09172 3JIEMEHTOB
B 180 (1800) 220 (2200) -
Cpes s C 160 (1600) - ]
Pactsxenue (OTphIB TOJIOBKH) t B,C 120 (1200) 150 (1500) -
B - - R, = 2R,
Cwmstre " C _ _ Rrp = 1,7Ry

HMpumeuanus: 1. K rpynme B oTHOCATCA coenyiHeHHWs, B KOTOPBIX 3aKJENKH IOCTaBICHBI B OTBEPCTHS, CBEpIICHHBIE B COOpaHHBIX
9JIEMEHTaX WIH B JETaNIX 0 KOHTYKTOpaM.

K rpynme C oTHOCSTCS coeMHEHUs, B KOTOPBIX 3aKJIENKH IIOCTaBICHBI B IPOAABJICHHbIE OTBEPCTHS MM B OTBEPCTHUS, CBEpJICHHBIE 0Oe3
KOHIYKTOpa B OTAENIBHBIX JETallsX.

2. Ilpn IpuMeHeHN] 3aKJIETIOK ¢ TIOTAHBIMU MIIH TOJYIIOTaHHBIMH T'OJIOBKAMH pacyeTHbIE CONPOTUBIICHHS 3aKJICTIOYHBIX COSIMHEHUH Cpesy 1
CMATHIO TIOHIDKAIOTCS yMHOXKeHHeM Ha ko3 dunuenT 0,8. PaboTa yka3aHHBIX 3aKJIETIOK Ha PaCTsHKEHUE HE JIOITyCKaeTcsl.

Tab6nuia49, a

. Koa¢pdumeHT HageKHOCTH O
l'ocynapcTBEeHHBII CTaHIAPT WM TEXHUYECKUE YCIOBUS Ha MIPOKAT matepuary 7,

TV 14-1-3023-80, 'OCT 23570-79 1,025

T'OCT 380-71**, T'OCT 14637-79*, TOCT 19281-73* u I'OCT 19282-73* [cTanu ¢ mpeaeaoM TEKy4eCcTH 10 1,050

380 MITa (39 krc/Mm2) u ctans Mapku 14T2A®]; TY 14-1-1217-75

TOCT 19281-73* u TOCT 19282-73* [cTanu ¢ mpenenom Tekydectu cBbimre 380 MITa (39 kre/mm?), kpome 1,100

cranu Mapku 1412A 0]

TV 14-1-1308-75, TV 14-1-1772-76 1,150

20.9. PacueTHast cxemMa KOHCTPYKILUH, COOPYKCHMs WM 3/aHHA B LEJIOM MPUHUMAETCA C YIeTOM OCOOEHHOCTel uX
JIEWCTBUTENBHOM PabOThI, B TOM YHCIIE ¢ yIeTOM (paKTHIECKHX OTKIOHEHHH TeOMETpHUIecKOi (JOPMBI, pa3MEpOB CEUCHUH,
YCIIOBUI! 3aKpeTIeHNUs U BBIIIOIHEHHS Y3JI0B CONPSKEHUSI JIEMEHTOB.

[TpoBepouHbIe pacyeTsl 3JTEMEHTOB KOHCTPYKIUH 1 X COSTMHEHHH BBINOIHSAIOTCS C y4ETOM OOHAPYKEHHBIX Ae(DEKTOB
U TOBPEXIEHUN, KOPPO3SHOHHOTO U3HOCA, (PAKTUUECKUX YCIOBHH CONPSDKEHUS U OMUpaHUs. PacueTsl 31eMEHTOB MOTYT
BBITIOJTHATECS 110 A€(OPMHUPOBAHHOI CXeMe B COOTBETCTBHH C yKa3aHUSMH 1. 1.8, mpuHHMMas mpu 3ToM Ko3()(HIHEHT
ycnosuii pa6otsl y, = 1,0 11 mo3. 3, 5 u 6, a Tabn. 6*.

20.10%. KoHCTpyKIUH, HE yAOBIETBOpAIOIKE TpeboBaHUAM pa3l. 5, 7-11, 13 (tabm. 40* mm. 13.29-13.43, 13.45) u m.
16.3 HacTOSIIX HOPM, TOJDKHBI OBITH, KaK MPaBUIIO, YCHICHBI MM 3aMEHEHBI, 32 HCKIIOUCHHEM CIyJaeB, YKa3aHHBIX B
JTaHHOM pa3fiene.

OTKIIOHEHHS OT TEOMETPHUYECKOH (hOPMBI, pa3MEpOB SIEMEHTOB M COCITUHEHHH OT HOMHHAIBHBIX, IPEBHIMIAIONINC
JIOTyCKaeMble MpaBUIaMHi MPOM3BOACTBA U MPHEMKH PadoT, HO HE MPEMSTCTBYIONINE HOPMAIbHON IKCILTyaTal[i, MOTYT
HE YCTPaHATHCS TPH YCIOBUH 00eCTIeUeH s HECYIIeH ClIOCOOHOCTH KOHCTPYKIMHI ¢ ydeToM TpebosaHmii 1. 20.9.

20.11. lommyckaeTcst HE YCHUIIMBATh 3JIEMEHTHI KOHCTPYKITUH, €CITH:

UX TOPU30HTAJIbHBIE U BEPTUKAIbHBIE IPOTHOBl M OTKJIOHEHHSI IPEBBILIAIOT MIPE/IeIbHbIE 3HAUeHNUsI, yCTaHOBICHHBIE III.
13.1* 1 16.8, HO He PENATCTBYIOT HOPMAJIHHOH SKCILTyaTallHH;

UX TUOKOCTb IPEBHIMIAET IpEeAeNbHBIE 3HAYCHUS, yCTaHOBJIEHHble mm. 60.15% u 6.16*, HO »IEMEHTHl HMEIOT
WCKPUBIICHUS, HE TIPEBBIIAIONINE 3HAYCHHH, YCTAaHOBICHHBIX IIPaBUIaMH IPOU3BOJCTBA W IMPHUEMKH padoT, M YCHIIUS HE
OyayT BO3pacTaTh B IIpollecce AadbHEHIIel IKCIUTyaTaluy, a TakKe B TEX CIydasX, KOTJa BO3MOXKHOCTh MCIIOJIB30BaHHS
TaKUX 3JIEMEHTOB IIPOBEPEHa PAcICTOM.

20.12*. TTpu pa3paboTke MPOESKTOB PEKOHCTPYKIIMH CTATBHBIX KOHCTPYKIIMIA 3IaHUH M COOPYKEHHH CIIETYET BBHISABIATH
U UCTIONB30BATh Pe3epBhI HeCYyIel CIOCOOHOCTU U MPUMEHATh KOHCTPYKTUBHBIC PEIICHHs, TO3BOISIONINE OCYIECTBIATh
PEKOHCTPYKITHIO, KaK IIPaBHII0, 0€3 OCTAHOBKU IIPOMN3BOICTBEHHOTO MTPOIIECcCa.

IIpu ycuneHMH KOHCTPYKUUH TOMYCKAeTCs YYUTHIBATh: BO3MOXKHOCTBH NMPEABAPUTEIHHOTO HAMPSHKEHHS] U aKTUBHOTO
PeTyIMpOBaHMS YCHIINI, B TOM YHCIIE 32 CYET CBAPKH, N3MCHEHUH KOHCTPYKTUBHOHN M PaCYeTHOH CXEMBI, a TAaKXKe yIPyTo-
IJIAaCTUYECKYI0 paboTy MaTrepuana, 3aKpUTHYECKYI0 pabOTy TOHKOCTEHHBIX JJIEMEHTOB U OOIIMBOK KOHCTPYKIMHA B
COOTBETCTBUU C ACHCTBYIOIMH HOPMaMH.

20.13. KoHCTpyKIHMM YCWJIEHHS W METOABI €ro BEHIOJHEHHS MOJDKHBI ITIPeIyCMaTpHBaTh MEpHl MO CHIDKSHHIO
HE)XeJIaTeTIbHBIX JTOMOTHUTEIBHBIX Ae(OpMaliii 3JIEMEHTOB B IIPOLIECCE YCHMIIEHHUS B COOTBETCTBHH C M. 12.2.
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Hecymiast ciocoOHOCTE KOHCTPYKIHMIA B TIPOIIECCE BRIMOIHEHHUS paboT MO YCHICHHIO TOJKHA 00ECIIEINBATECS C YIETOM
BIMSAHUS OcIa0eHHH ceueHn JOMOTHUTEIbHBIMU OTBEPCTUSMHE MOJ] OONTHIL, a TAK)Ke CBAPKH.

B HE0OX0IMMBIX CIydasix B IEPUOJ yCHUICHUSI KOHCTPYKIINS JOJIDKHA OBITH ITOJHOCTHIO MITH YaCTUYHO Pa3rpyXKeHa.

20.14. B xoHcTpykuusx 2-if u 3-it rpynn tabmn. 50%, skcimyaTupyeMsIX IMpU pacyeTHON TeMIlepaType He HHXKe MHHYC
40 °C B HearpecCHBHBIX MM cIa00arpecCUBHBIX cpefax, Ui oOecledeHus] COBMECTHON paboThl JneTanell yCUICHUS U
CYIIECTBYIOIIEH KOHCTPYKINH AOITyCKACTCs IPUMEHSTH IIPEPHIBUCTHIE (MIAHTOBBIC IIBHI.

Bo Bcex ciaydasx MpUMEHEHUS YIJIOBBIX IIBOB CIEXyeT, Kak NPaBUIO, Ha3HAYaTh MUHUMAIBHO HEOOXOJUMBbIE KaTeThI.
JlomyckaeTcsi KOHIIEBBIE YJAaCTKU IIBOB NPOEKTHUPOBATH C KATETOM OOJNBIINM, YEM KaTeT MPOMEXYTOUHBIX Y4acTKOB, W
yCTaHaBIMBATh UX Pa3MEpPbl B COOTBETCTBHU C PACUETOM.

20.15. Ilpu ycHIEHHH 3JEMEHTOB KOHCTPYKIMH JOIyCKaeTcs IPUMEHSATh KOMOWHHMPOBAaHHBIE COCAMHEHHS Ha
3aKJIENKaX ¥ BEICOKOIIPOYHBIX OOJITaX MIIM OONITaX Kiacca TOYHOCTH A.

20.16*. Ilpu pacdeTe FIEMEHTOB KOHCTPYKIMH, YCHJICHHBIX IyTeM YBEIMYEHHs CEUCHHs, CIeIyeT, KaK MpaBUIIo,
YUUTBIBATh pa3HbIE pacdeTHHIE CONPOTHUBIICHWS MaTepuaia KOHCTPYKIMH M yCWieHHs. Jlomyckaercsi MpUHUMATh OXHO
pacueTHOEe CONPOTHUBIICHNE, PABHOE MEHBIIIEMY U3 HUX, €CIM OHU OTIHYAIOTCs He Oonee yeM Ha 15 %.

IIpu pacyere Ha YCTOWYMBOCTH C)KAThIX, BHEIIEHTPEHHO-CXKATBIX M CXKATO HM3TMOAEMBIX 3JIEMEHTOB C YCHJICHHBIMH
CEUeHMAMH JOMyCKaeTCsl IPHHUMATh NIPUBEJCHHOE 3HAYSHNE PAaCYETHOTO CONPOTHUBIICHNUS, BEIUUCIISIEMOE IO (hopMyIe

R, o = R \kky | (163, 6)

rae Ry - paCcd€THOC COMMPOTUBIICHUEC OCHOBHOI'O METaJljia, OIIPEACIACMOC COIrTIaCHO Tpe60BaHI/I$[M m. 20. 1;

k1, ky - K03 UIIHIEHTHI, BBIYHCIIEMBIE TIO POpMYITaM:

R, R
klzﬁ_i e
Ry Amt Ry
R, R
k, e T e
R, I, R, , (163, B)

31€CHh Rya - PpacdY€THOC CONPOTUBIICHUEC METAJJIa YCUJICHUS,

A, I - COOTBETCTBEHHO IUIOIIAJh U MOMEHT HHEPLHU CEYEHHUS YCHIUBAEMOIO DJEMEHTa OTHOCHUTENBHO OCH,
MIEPIEHINKYIIPHON TUIOCKOCTH TIPOBEPKH YCTOHUHNBOCTH;

1 TO K€, YCWICHHOI'O 2JIEMEHTA B LIEJIOM.

Aiop Lot -

20.17. Pacyer Ha MPOYHOCTH U YCTOWIMBOCTH DJIEMEHTOB, YCHJICHHBIX CIIOCOOOM YBEIHUYCHHS CEUCHUH, CIIEAYET, KaKk
IIPaBUJIO, BBIMOJIHATH C YUETOM HAIpPSKEHUH, CyIECTBOBABUIMX B 3JIEMEHTE B MOMEHT YCHJICHHA (C YUETOM pasrpy3Ku
KOHCTpyKImi). IIpy 3TOM HEoOXOOMMO YYHTHIBATH HAYAIbHBIE HMCKPHBICHHS AJIEMEHTOB, CMEIICHHE IEHTPA TSHKECTH
YCHUJIEHHOTO CE€4eHHs U UCKPUBJIEHUS, BEI3BAHHBIC CBAPKOIL.

VIckpuBIeHUS OT CBapKH IPH MPOBEPKE YCTOMYMBOCTH CXKATHIX M BHEICHTPEHHO-CXKATHIX JJIEMEHTOB M 3JIEMEHTOB,
paboTaOIMUX HA CXKATHE C M3TMOOM, JOMYCKAeTCs yUWTHIBATH BBEICHHEM JIOMOJHHUTEIBHOrO Kod(duimenTta ycioBuit
pabotst y, = 0,8.

[IpoBepky Ha MPOYHOCTH PJIEMEHTOB, PACCUIMTAHHBIX B COOTBETCTBUU C II. 20.16 Kak A1 OAHOPOJHOTO CEUYEHHsS [KpoMe
pacuera mo dopmynam (39), (40) u (49) HOpM], TOIycKaeTcs BBIIOJIHSATH HA IIOJIHOE pacdeTHOe ycuiaue 0e3 yuera
HanpsOKeHWH, CYIIECTBOBABIIMX 0 YCWIEHHS, a IPH MNPOBEPKE CTCHOK HA MECTHYIO YCTOMYHBOCTH MOITYCKAETCS
HCIIOJIB30BaTh Kodpuument ycnosuii padotst y, = 0,8.

20.18%. JlomyckaeTcs He YCHIMBATH CYIIECTBYIONIWE CTalbHBIE KOHCTPYKIMH, BBITIONHEHHBIE C OTCTYIUICHHEM OT
TpeboBanmit . 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 ycioBum, 4To:

OTCYTCTBYIOT BBI3BAHHBIC TUMHU OTCTYIUICHUSIMU ITOBPEXICHUS SJIEMEHTOB KOHCTPYKIIUIA;

HCKJTIOYCHBI N3MEHEHHS B HEOJIarONPHATHYIO CTOPOHY YCIOBHH 3KCIUTyaTaIlid KOHCTPYKIIUH;

HecylIast CHOCOOHOCTh U ’KEeCTKOCTh 000CHOBAHBI pacyeToM ¢ yueToM TpeboBanuii mm. 20.9, 20.11 u 20.15;

BBIITOJIHAIOTCS. MEPOIPUATHS 110 NPETYIPEkICHUI0 YCTATOCTHOTO U XPYIKOTO pa3pyLIeHUs] KOHCTPYKIU, Ha KOTOPbIE
pacmpocTtpanstoTces ykazanus mi. 9.1, 9.3 u paza. 10.

INPUJIOXEHHUE 1
MATEPHUAJIBI 1151 CTAJIBHBIX KOHCTPYKLIUMA U UX PACYETHBIE COITPOTHUBJIEHUS
Tab6nauma 50*

CraJm I CTaJbHBIX KOHCTPYKIUIA 31aHUI U coopYy:KeHMit

Kareropus crany Juist KIMMaTHYeCKOro paloHa CTPOUTENbCTBA (pacyeTHast
Temieparypa, °C)

Cra, TOCT nm TV L, (30 > 1= - 40); I, u ap.] L, I, u 1L, (-40 > 1> -
(t>-30) 50)
I'pynma 1. CBapHbEIE KOHCTPYKIIUH MO0 UX 3I€MEHTHI, pabOTaOIINE B 0CO00 TSKENBIX YCIOBHUSX WM TTOABEPTarOIINECs] HETIOCPEICTBEHHOMY
BO3/ICHCTBUIO JMHAMHYECKUX, BHUOPALMOHHBIX WM TMOJBIKHBIX HAarpy30K [IOAKpaHOBBIE Oanku; Oankd pabodMX IUIOMIANOK; BIEMEHTHI
KOHCTpPYKIMII OyHKEpPHBIX M Pa3rpy30YHBIX ICTAaKaJ, HETIOCPEACTBEHHO BOCIPHHUMAIONMIMX HArPy3Ky OT MOJBHKHBIX COCTaBOB; (haCOHKH (epM;
MpoJIeTHBIE CTPOEHUSI TPAHCIIOPTEPHBIX rajepeil; CBapHble ClielUaIbHbIE OMOPHI OONBIINX MEpPeXonoB IHHUI dnekTponepenadu (BJI) BeicoToi
6oiee 60 M; HIEMEHTHI OTTKEK MAUT H OTTAKETHBIX Y310B; 6e|un<n TOJ KPAHEI TUAPOTEXHHIECKHX COOpYXEHHH U T.}'I.].

I, (-50 > ¢ > -65)
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C255
C285
C345
C375
C390
C390K
C440

nBytaBpoB o [OCT 1942
C245
C255
C275
C285
C345
C345K
C375
C390
C390K
C440
C590
C590K
BCrt3kn Tommmuoii 10 4
MM
BCr31c TonmuHoM 10
5,5 Mmm
BCr3nc tonmunoi 6-10
MM
16I'2A® TonmmuuHoOK 6-9

I'OCT 27772-88

TIOKPBITUil; KOCOYpBl JIECTHHIL;

TOCT 27772-88

T'OCT 10705-80*, rpynma B,
Tabu. 1

To xe
«

TV 14-3-567-76

MM

C235
C245
C255
C275
C285
C345
C345K
C375
C390
C390K
C440
C590
C590K
BCt3kn TonmuHoi# 10 4
MM
BCr3kn TonmuHoii 4,5-
10 Mmm
BCr3nc tommunoi 5-15
MM
BCt3mnc TonmuHoi 10
5,5 MM
BCr31nc TonmmHoit 6-10
MM
BCr3cn tonmmunoit 5-15
MM
BCr3cn tonmunoit 6-10
MM
16I'2A® TonmmuuHoOK 6-9
MM

C235
C245
C255
C275

C285

I'OCT 27772-88

T'OCT 10705-80*, rpymma B,
Taou. 1

To xe

T'OCT 10706-76*, rpynna B, ¢
nort. TpeboBanueM o 1. 1.6
T'OCT 10705-80*, rpymma B,

Tabm. 1
T'OCT 10705-80*, rpynma B,
Tabm. 1

T'OCT 10706-76*, rpynna B, ¢
nort. TpeboBanueM 1o 1. 1.6
T'OCT 10705-80*, rpymma B,

Tabm. 1

TV 14-3-567-76

I'pynmna 4. BcnomorarenbHble KOHCTPYKIUH 3JaHUH U COO|
Tpambl; IUIOMIAAKU; OTPaKACHUS; METAIOKOHCTPYKIUH KaOeNbHBIX KaHAJIOB;, BTOPOCTEHNEHHBIC JJIEMEHTHI COOPY)KEHHII U T.I.), a TaKKe
KOHCTPYKITHU ¥ UX 9JIEMEHTHI IPYIIIBI 3 IPH OTCYTCTBHU CBAPHBIX COCTHHCHUI.

I'OCT 27772-88

+ o+ e oW+ o+

+

+0)
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I'pynmna 2. CBapHble KOHCTPYKIMH JIHOO MX JIEMEHTHI, pabOTaroINe IPU CTaTHYECKOH Harpy3ke [(epMsl; purean pam; Oanku MEPeKPhITUH 1
omopsl BJI, 3a mucKmIOYeHHEM CBapHBIX OIOp OOIBIIMX IEPEXOMAO0B;
pacripeieMTeNbHbBIX ycTpoiicT noacTannuid (OPY); omopsr mox Beikmodatenn OPY; omopsl TpaHCHOPTEPHBIX Tallepeif; 31eMeHThl KOHTAKTHON
CeTH TpaHCTopTa (IITaHTH, aHKEPHBIE OTTSHKKU, XOMYTHI); TIPOKEKTOPHBIE MAYThl; 3JIEMEHTHl KOMOMHUPOBAHHBIX OIOpP aHTEHHBIX COOPYKEHHI;
Tpy6omnpoBoasl 'DC 1 HACOCHBIX CTAHIMIA; OOJIMIIOBKM BOJOBOIOB; 3aKJIaHBIE JaCTH 3aTBOPOB M JPYTHE PACTAHYTHIE, PACTSHYTO-U3THOaEMBbIE 1
n3rubaeMble HJIEMEHTHI |, @ TAKKe KOHCTPYKI[MM M MX 3JIEMEHTHI TPYMIbI | PH OTCYTCTBHM CBAPHBIX COCAMHCHUH M OAJIKH MOABECHBIX ITyTeH U3
5-74* n TY 14-2-427-80 npu HaIM4YUU CBAPHBIX MOHTAXKHBIX COCAUHCHUH.

+

I'pynma 3. CapHble KOHCTPYKIMM JMOO WX 3JIEMEHTHI, pabOTAIONIME NPH CTaTHYECKOH Harpys3Ke [KONOHHBI; CTOWKH; OIOPHBIEC ILIUTHI;
9JIEMEHTHl HACTWJIA TEPEKPHITHH; KOHCTPYKLUHU, IOJICPKUBAOIINE TEXHOJIOIHYECKOe 000pYyJOBaHHE, BEPTHKAIbHBIC CBSI3M MO KOJIOHHAM C
HANPSIKEHUEM, B CBA3AX cBbilie 0,4R ; aHKEpHBIE, HECYIIME U PUKCUPYIOUIME KOHCTPYKLMHU (OTIOPbI, PUTENH KECTKUX MONEPEUrH, (UKCATOpbI)
KOHTaKTHOW CETH TpaHCHOpPTa; OHOpHl mox obopynoBanue OPY, kpome omop moj BBIKIIOYATETIM; 3IEMEHTHI CTBOJIOB M OallleH aHTEHHBIX

COOpyKCHHﬁ; KOJIOHHBI OE€TOHOBO3HBIX 9CTaKal, IMpOTroOHbI HOKpLITHﬁ " ApYyTUe CXKaTbIC U C)KATO-M3rudaeMpIe SHCMGHTLI], a TaK)KE KOHCTPYKIHUH U
HX 3JIEMEHTHI I'PYIITBI 2 TIpU OTCYTCTBHUH CBAapHBIX COE/IMHEHUH.
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CHull 11-23-81* Crp. 63 n3 91

BCt3xn TrommunOM 110 4 I'OCT 10705-80%*, rpymma B, 0) 0) 2¢)
MM Tabu. 1
BCt3kn Tommunoii 4,5- To e 90) ) )
10 MM
BCt3nc Tomumuoit 5-15 [ [OCT 10706-76*, rpynmna B, ¢ 4 4 B
MM non. TpeboBaHueM 110 11.1.6
BCt3mc TonmmuHoit 1o I'OCT 10705-80%*, rpymma B, 0) 0) 2¢)
5,5 Mm Tabm. 1
BCr3mnc ronmunoit 6-10 To e 6 6 )
MM

Obosnauenus, npunsimole 8 maoa. 50*:

a) (pacOHHBIN MPOKAT TOIIMMHON /10 11 MM, a ITpH cOTacOBaHMH C M3TOTOBUTEINEM - 10 20 MM; JIICTOBOH - BCEX TOJIIIIHH;

0) TpeboBaHMe 110 OrpaHHIEHHIO YTiiepoaHoro skBuBajieHTa mo 'OCT 27772-88 nist TommuH cBbime 20 MM;

B) TpeOOBaHME 110 OTPaHHIECHHIO YIiIepogHOoro SKkBHBajeHTa 1o TOCT 27772-88 mis BceX TOJIINH;

r) st paiiona I, st HeoTaIIMBAaEMbIX 3jaHUH 1 KOHCTPYKLMH, 9KCIUTYaTHPYEMBIX IIPH TEMIIEPaType Hapy»KHOTO BO3AyXa, IPUMEHSATH POKAT

TOJNIIKUHON He 6ostee 10 MMm;
) IpH TOJIIIMHE TIpoKarta He 6oiee 11 MM IomycKkaeTcs IPUMEHSTh CTallb KaTeropuu 3;
e) kpome orop BJI, OPY u KC;
K) MPOKAT ToJ mHHO# 10 10 MM u ¢ yuetom TpeboBanuii pasza. 10;
n) Kpome paifona Il, Juis HEOTarMBAEMBIX 3MAHHH M KOHCTPYKIMH, SKCIUTYaTHPYEMBIX MPH TEMICPAType HAPYKHOTO BO3AyXd. 3HAK «+»

03HAYaeT, YTO JaHHYIO CTallb CIEAyeT NPHMEHATH; 3HAK «-» O3HAYaeT, YTO JAHHYIO CTajlb B YKa3aHHOM KIMMAaTHYECKOM pailOHe NMPUMEHSTH He
cienyer.

IHMpumeuanus: 1. TpeboBanus HacTosmiell TaONIMIBI HE PACIPOCTPAHSIOTCS Ha CTAbHBIE KOHCTPYKIMH CIICIHATIbHBIX COOPYXKEHHUH,
MarucTpajibHbIE M TEXHOJIOTHYECKUE TPYOOIIPOBOIBI, Pe3epByaphl CIIENUATEHOTO Ha3HAYEHHMs, KOJKYXH JIOMEHHBIX Medeil W BO3IyXOoHarpeBareieit
u T.11. CTany s 9TUX KOHCTPYKIMH ycTaHaBIUBaloTcs cooTBeTcTByomumu CHull unu apyrumu HOpMaTUBHBIMU JOKYMEHTaMHU.

2. TpeboBaHust HacToOsIIIEH TAOIMIBI PACIIPOCTPAHSIIOTCS HA JIHCTOBOH IPOKAT TOJIIUMHON OT 2 MM U (paCOHHBIN IPOKAT TOJNIIUHON OT 4 MM 10
I'OCT 27772-88, coproBoii mpokar (Kpyr, kBajpar, nojioca) o TY 14-1-3023-80, 'OCT 380-71**(c 1990 r. TOCT 535-88) u I'OCT 19281-73*.
VKa3zaHHbIE KAaTETOPHUH CTallM OTHOCATCA K IOKAaTy TONMMHONW He MeHee 5 MM. Ilpum TommmHe MeHee 5 MM NpHBEJCHHBIC B TaOIHMIE CTaIH
IPUMEHSIOTCs 6e3 TpeOOBaHMUH 110 yAapHOH BSI3KOCTH.

Hnst xoucTpykumit Beex rpymm, kpome rpymmbl 1 n onop BJI u OPY, Bo Beex kaMMaTndeckux paioHax, KpoMe I;, momyckaeTcs npuMeHATh

MPOKAT TOIIMHON MeHee 5 MM u3 ctanu C235 o 'OCT 27772-88.

3. Knmmarmdeckue paiiOHBI CTPOHMTENbCTBA ycTaHaBIMBaroTcs B coorBercTBHH ¢ ['OCT 16350-80 «Kmmmar CCCP. PaiionmpoBanue u
CTaTUCTHYECKHE IMapaMeTphl KIMMAaTHYeCKUX (DAKTOpPOB I TEXHHYECKMX IleNiel». YKa3aHHBIE B TOJIOBKE TaOIMIBI B CKOOKAaX pacyeTHBIE
TeMIepaTypbl COOTBETCTBYIOT TEMIIEPAaType HApYKHOTO BO3/yXa COOTBETCTBYIONIETO paliOHa, 3a KOTOPYIO NMPHHHMAETCS CPERHss TeMIeparypa
HanboJee X0IOAHOM MATHAHEBKU cortacHo ykasanusiM CHull o ctponTtenbHO# KIMMaTONOr U U reo(U3UKe.

4. K KOHCTpYKUHSM, HOJABEPraloIIHMCs HEIMOCPEACTBCHHOMY BO3/CHCTBHIO AMHAMUYCCKHX, BHOPAI[MOHHBIX WM MOJBIIKHBIX HAarpy3ok,
OTHOCSITCSL KOHCTPYKIMM JHOO HMX DJIEMEHTHI, MOAJEXAIIHUE pacueTy Ha BHIHOCIMBOCTh HJIM PACCUMTBHIBAEMBIC C Y4eTOM KO3 QUIHCHTOB
JIMHAMHYHOCTH.

5. IIpH COOTBETCTBYIOIIEM TEXHHKO-9KOHOMHYIECKOM obocHOBaHuH ctaimu C345, C375, C440, C590, C590K, 16I'2A® moryT 3aKa3bIBaThesl Kak
CTaJIM TTOBBINIEHHOH KOPPO3HOHHOM cTolkocTH (¢ Menpio) - C345]1, C375]/1, C440/1, C590, C590K/, 16I'2AD.

6. IlpuMeHeHne TePMOYIIPOYHEHHOTO ¢ IIPOKAaTHOTO HarpeBa (aconHoro npokara u3 cranu C345T u C375T, nocraiasemoro o 'OCT 27772-
88 xax cramb C345 u C375, He momyckaeTcsi B KOHCTPYKLUSAX, KOTOPbIE NPU U3TOTOBICHUM MOJBEPralOTCS METALIM3ALMU WIH IIACTHYECKUM
nedopmarmsaM pu Temmepatype Boiie 700 °C.

7. BecmoBHble ropsaenedopmupoBanaeie Tpyosr mo 'OCT 8731-87 momyckaeTcss IPHUMEHSATh TOJBKO ULl 3JIEMEHTOB CIIEHUAIBHBEIX OIOp
OONBIINX TIEPEXO/I0B JIMHMIT ANIEKTpOIepeiadn BEICOTOI Oonee 60 M, ULt aHTEHHBIX COOPY)KEHUH CBA3M M JIPYTUX CHEIMAIBHBIX COOPYKEHHUH, TPH
3TOM ClIeJlyeT MPUMEHATh MapKH CTaJn:

BO BCEX KJIIMMATHYECKHUX palioHaX, KpoMe Il, 12, 112 u H3, mapky 20 mo 'OCT 8731-87, HO ¢ JOMOTHUTEIBHBIM TPEOOBAHUEM MO YAAPHOM
BA3KOCTH 1Ipu Temmepatype munyc 20 °C He menee 30 JIx / cM? (3 kre - M/em?);
B KIMMaTHYecKuX pationax L, 1L, u I, - mapky 09T2C mo I'OCT 8731-87, HO ¢ IOTOJHHTENBHBIM TPEOOBAHUEM IO Y/IAPHOH BS3KOCTH IIPH

temneparype Munyc 40 °C He menee 40 [Tk / cm? (4 xre - M/cM%) IpH TONIMHE CTEHKH 10 9 MM 1 35 Ik / cM? (3,5 kre - M/cm?) NpH TOJIIMHE
crerku 10 MM u 6ornee.

He nomyckaeTcst mpuMeHsTh OecIIOBHBIE Topsueae)OpPMUPOBAHHBIC TPYOBI, M3TOTOBICHHbIC U3 CIMTKOB, HMCIOIIUX MapKUPOBKY C JIUTEPOM
«JI», He mpoIIeaIINe KOHTPOIb Hepa3pyLIAIONIMMHI METOAAMH.

8. K coproBoMy mpokaTy (Kpyr, kBagpaT, monoca) mo TY 14-1-3023-80, TOCT 380-71*%* (c 1990 r. TOCT 535-88) u I'OCT 19281-73*
MIPEABSIBISIIOTCS TAKUE JKe TPEOOBAHUS, KaK K ()aCOHHOMY IPOKaTy Takoi sxe TommuHsl mo TOCT 27772-88. CooTBeTcTBHE Mapok craieii mo TY
14-1-3023-80, TOCT 380-71 TOCT 19281-73* u 'OCT 19282-73* cransm o TOCT 27772-88 crnenyet onpenensts no tabdi. 51, 6, 6.

TabaumaSsl*

HopmaTnBHBIe 1 pacueTHbIe CONPOTHUBJICHUS IPH PACTAKEHHH, C:KATHHA M U3rule JIMCTOBOIO, IIMPOKONOJI0CHOI 0
YHHBepcaabHOro u ¢aconnoro npokarta no FOCT 27772-88 1 cTanbHbIX KOHCTPYKIMIA 31aHMIi U coopyKkeHHUH

H 2, MII
OpMATHBHO® cogpomﬁnenne ’ a PacueTHoe conporusienue®, MIIa (krc/cM?), npokata
(krc/MM©), IpoKaTa
Ie TonmuHa ipokara' JIUCTOBOTO,
Tasb JINCTOBOTO, IITMPOKOIIOIIOCHOTO
MM LIAPOKOIOIOCHOTO (aconHOrO thacoHHOTO
YHHUBEPCAIBHOTO
YHHBEPCAIBHOTO
Ryﬂ Run RV” th}’l Ry th Ry RM
C235 |0t 2 mo 20 235(24) | 360(37) | 235(24) | 360(37) 230 (2350) 350 (3600) 230 (2350) 350 (3600)
Cs. 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 |0t 2 mo 20 245 (25) | 370(38) | 245(25) | 370(38) 240 (2450) 360 (3700) 240 (2450) 360 (3700)
Cs. 20« 30 - - 235 (24) | 370(38) - - 230 (2350) 360 (3700)
C255 |0t 2 mo 3,9 255 (26) | 380(39) - - 250 (2550) 370 (3800) - -
« 4 « 10 245 (25) | 380(39) | 255(26) | 380(39) 240 (2450) 370 (3800) 250 (2550) 370 (3800)
Cs. 10« 20 245 (25) | 370(38) | 245(25) | 370(38) 240 (2450) 360 (3700) 240 (2450) 360 (3700)




CHulT I11-23-81%* Crp. 64 u3 91
« 20« 40 235(24) | 370(38) | 235(24) | 370(38) | 230(2350) | 360 (3700) | 230 (2350) | 360 (3700)
C275 |0t 2 mo 10 275 (28) | 380(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 |Or 2 mo 3,9 285 (29) | 390 (40) - - 280 (2850) | 380 (3900) - -
« 4 « 10 275(28) | 390 (40) | 285(29) | 400 (41) | 270 (2750) | 380 (3900) | 280 (2850) | 390 (4000)
Ce. 10« 20 265(27) | 380(39) | 275(28) | 390(40) | 260(2650) | 370(3800) | 270(2750) | 380 (3900)
C345 |01 2 mo 10 345 (35) | 490 (50) | 345 (35) | 490 (50) | 335 (3400) | 480 (4900) | 335 (3400) | 480 (4900)
Ce. 10« 20 325(33) | 470 (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 |0t 4 no 10 345 (35) | 470 (48) | 345 (35) | 470 (48) | 335(3400) | 460 (4700) | 335 (3400) | 460 (4700)
C375 |0t 2 mo 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) | 480(49) | 335(34) | 480(49) | 325(3300) | 470(4800) | 325(3300) | 470 (4800)
C390 |Or 4 50 50 390 (40) | 540 (55) - - 380 (3850) | 530 (5400) - -
C390K |0t 4 no 30 390 (40) | 540 (55) - - 380 (3850) | 530 (5400) - -
C440 |Or 4 no 30 440 (45) | 590 (60) - - 430 (4400) | 575 (5850) - -
Ce. 30« 50 410 (42) | 570 (58) - - 400 (4100) | 555 (5650) - -
C590 [Or 1010 36 540 (55) | 635 (65) - - 515 (5250) | 605 (6150) - -
C590K [0t 1610 40 540 (55) | 635 (65) - - 515 (5250) | 605 (6150) - -

1 3a TommuHy (hacoHHOro MPOKaTa clieayeT MPUHMMATE TONIIMHY MONKH (MHHUMATBHAS €70 TOTIIMHA 4 MM).

2 3a HOPMATHBHOE CONPOTHBJICHUE TIPHHATH HOPMATHBHBIE 3HAUCHUS TIPEJIENIa TEKYYeCTH H BPEMEHHOTO conpotuienus no TOCT 27772-88.

3 3HauenHns pacueTHBIX CONMPOTHBJIECHHUIN TIOMyYeHs! NeTeHreM HOPMATHBHBIX CONPOTHBIICHHI Ha KO(bQHUIMEHTE HATEKHOCTH TI0 MAaTepHATy,
OTIpe/IeTIeHHbIE B COOTBETCTBUH C 1. 3.2%, ¢ okpyriTeHneM 0 5 MITa (50 xrc/cm?).

IIpumedanue. HopMaTHBHBIC U pacYETHBIC CONPOTHBICHUS U3 CTAIHU MOBBIILICHHONH KOPPO3HOHHOM CTOMKOCTH (CM. mpumMed. 5 k Tabur. 50%)
clleyeT NPHHUMATh TAKIMH e, KaK JIs1 COOTBETCTBYIOIINX cTanel 6e3 Menn.

TabnumaSsl,a

HopmaTuBHbIe M pacyeTHbIE CONPOTUBJIEHHS PU PACTSKEHUHU, CXKATHH U U3rude TPyO 1JIsl CTATbHBIX
KOHCTPYKIUH 3IaHUH U COOPY:KeHUIt

Hopmarugroe conporusierne! MITa | PacuerHoe conporupnenne?, MITa
Tonmuna 2 2
Mapka cranu TOCT win TY (Kre/mMmm©) (krc/cm®)
CTEHKH, MM
RVﬂ th}’l RV RM
BCr3kn, BC13me, I'OCT 10705-80* Jo 10 225 (23,0) 370 (38,0) 215 (2200) 350 (3550)
BCr3cn
BCr3nc, BCr3cn I'OCT 10706-76* 5-15 245 (25,0) 370 (38,0) 235 (2400) 350 (3550)
20 I'OCT 8731-87 4-36 245 (25,0) 410 (42,0) 225 (2300) 375 (3800)
16I2AD TV 14-3-567-76 6-9 440 (45,0) 590 (60,0) 400 (4100) 535 (5450)

! 32 HOpMATHBHEIE CONMPOTHRIEHNS TPHHATSH MHUHHMAJNBHBIE 3HAUEHHS TpENeTa TeKYdecTH M BPEMEHHOTO CONPOTHBIEHHS, TIPHBOIMMEIE B
rOCY/IApCTBEHHBIX OBIIECOI03HBIX CTAHAAPTAX WM TEXHUYECKHX ycrnoBusx, MITa (krc/Mm?). B Tex clydasx, Korja 5TH 3HaueHHS B
TOCY/IAPCTBEHHBIX OOIIECOIO3HBIX CTAHNAPTAX MM TEXHHYECKHX YCJIOBMAX TPHBENCHBI TONBKO B OJHOH CHCTEME EIMHHMI - (Krc/mMm?2),
HOpMaTHBHBIE conpoTuBieHus, MIla, BEIYMCIICHBl YMHOXXEHHEM COOTBETCTBYIOIINX BeanunH Ha 9,81 ¢ okpyrineHuem g0 5 MIla.

2 3HaueHHs pacyeTHBIX CONPOTHBJIEHMII TOJydYEHBI JEJICHHEM HOPMATHBHBIX CONPOTHBIEHHMI, MIla, Ha KOI(QHUIMEHTH HAJEKHOCTH IO
MaTepHaiy, onpejienseMble B COOTBETCTBHHM C M. 3.2%, ¢ OKpyrieHHeM g0 5 MIla; 3HaueHHs PacueTHBIX COMPOTHBIEHHIA, Krc/cM? MOMydeHb!
JIeNIeHHeM pacdeTHbBIX conpoTuBieHuit, MIla, Ha 0,0981.

IIpumeuanue. Hopmarususie conporusierus Tpy6 u3 cramm mMapku 09I2C mo 'OCT 8731-87 ycraHaBIHBAIOTCS O COTVIAIICHUIO CTOPOH
B COOTBETCTBUH C TPEOOBAHUIMHU yKa3aHHOTO CTAHAPTa; PACYCTHBIC COMPOTHBIICHHUS - COINIACHO II. 3.2 HACTOSIIUX HOPM.

Tabnumasl, 6

Mapku ctajam, 3amensiemble ctajasiMu no FOCT 27772-88

Cramu o TOCT 27772-88 3ameHsieMasi MapKa CTalu T'OCT umu TY
C235 BCt3kn2 T'OCT 380-71**
BCt3kn2-1 TV 14-1-3023-80
18k I'OCT 23570-79
C245 BCt3nc6 (ucToBOI TIpoKaT TONIKHOM 10 20 MM, GacoHHBIH - 10 30 MM) TOCT 380-71**
BC13mc6-1 TV 14-1-3023-80
18mc I'OCT 23570-79
C255 BCr3cn5, BCr3I'mcS, BCt3nc6 (amcToBoil nmpokar TommuHoi cB. 20 mo 40 T'OCT 380-71**
MM, (hacoHHBIIT - ¢B. 30 MM),
BCt3cn5-1, BCr3I'ne5-1, TV 14-1-3023-80
18cm, 18I'nc, 18Icn I'OCT 23570-79
C275 BC131c6-2 TV 14-1-3023-80
C285 BCt3cn5-2, BCT3I'mc5-2 TV 14-1-3023-80
C345, C345T 09172 I'OCT 19281-73%,
I'OCT 19282-73*
09I"2C, 14I'2 (nucroBoid, hacoHHBIH Mpokat ToimuHol 10 20 Mm), 15XCH/] I'OCT 19282-73*
(JIECTOBOM IpOKAT TOMIMHON 10 10 MM, dacoHHSIH - 10 20 MM)
12I"2C 1p. 1 TV 14-1-4323-88
0912 rp. 1, 09T°2 rp. 2, 09T"2C rp. 1, 14I'2 rp. 1 (dpaconHslit - 10 20 MM) TV 14-1-3023-80
390 TV 14-15-146-85
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BCtTrc I'OCT 14637-79*
C345K 10XHAII I'OCT 19281-73%,
I'OCT 19282-73*%,
TV 14-1-1217-75

C375, C375T 09I 2C rp. 2 TV 14-1-3023-80
12I"2C 1p. 2 TV 14-1-4323-88
14I"2 rp. 1 (dpaconnsrit npokat TomuuHoi cB. 20 Mm), 1412 rp. 2 (pacoHHsIH TV 14-1-3023-80
IIPOKAT TONIIMHON 10 20 MM)
14I'2 (dacoHHBIi W JUCTOBOW Tpokar TommuHOH cB. 20 Mm), 10I2Cl, T'OCT 19281-73%,
15XCH/ (daconnsiit mpokaT ToaumHoi cB. 20 MM, JIUCTOBO# - cB. 10 MM), I'OCT 19282-73*

10XCHJ (cdaconHslii mpokaT 0e3 OrpaHHYEHMs TOJNIIMHBI, JIUCTOBOH -
TONIHHOU 10 10 MM)

C390, C390T 14I2A®, 10I2C1 rtepmoynpounenHas, 10XCHJl (aucToBoif mpokat I'OCT 19282-73*
TONIHMHOH cB. 10 MM)

C390K 15T2ADInc I'OCT 19282-73*

C440 16I2AD, 18 2Adnc, 15I2CD TepMOyIpOYHEHHAS! I'OCT 19282-73*

C590 12I2CM®D TV 14-1-1308-75

C590K 12I'H2MDAIO TV 14-1-1772-76

Opumeuanwus: 1. Cramm C345 u C375 kareropwmii 1, 2, 3, 4 mo TOCT 27772-88 3aMeHSIOT CTaIN KaTerOpHid COOTBETCTBEHHO 6, 7 1 9, 12,
131 1510 TOCT 19281-73* u TOCT 19282-73*.

2. Cramu C345K, C390, C390K, C440, C590, C590K mo I'OCT 27772-88 3aMEHSIOT COOTBETCTBYIOLIME MApKH CTalu Kateropuit 1-15 mo
I'OCT 19281-73* u I'OCT 19282-73*, ykazaHHbIC B HACTOSIIEH TabIHIIe.

3. 3amena craneit no 'OCT 27772-88 cransMu, HOCTaBISEMBIMH IO JPYIHM TOCYAapCTBEHHBIM OOLIECOIO3HBIM CTaHAAPTaM U TEXHUUECKUM
YCIIOBUSIM, HE ITPETyCMOTPEHA.

Tabauma 52*

PacueTHbIe CONPOTHBJICHUS MPOKATA CMITUIO TOPLEBOil MOBEPXHOCTH, MECTHOMY CMSITHIO B IIMJIMHIPHYECKUX
HIAPHUPAX, THAMETPAIbHOMY CKATHIO KATKOB

PacuetHsle conpotusienns, MIIa (krc/cm?)
Bpemennoe conporuBienne CMSATHIO JaMeTPaIbHOMY CXKaTHIO KaTKOB (TIpu
npokara, MIa (krc/ M%) TOPLIEBOI MOBEPXHOCTH |MECTHOMY B IHIHHAPHIECKUX MIAPHUPAX CBOOOIHOM KacaHUM B KOHCTPYKIHUSX C
(IpH HaNUYUH TPUTOHKH) (nangax) mpy WIOTHOM KacaHHH OTpaHWYEHHOH MOJBIKHOCTHIO)

360 (37) 327 (3340) 164 (1660) 8 (80)

365 (37) 332 (3360) 166 (1680) 8 (80)

370 (38) 336 (3460) 168 (1730) 8 (80)

380 (39) 346 (3550) 173 (1780) 9 (90)

390 (40) 355 (3640) 178 (1820) 9 (90)

400 (41) 364 (3720) 182 (1860) 10 (100)
430 (44) 391 (4000) 196 (2000) 10 (100)
440 (45) 400 (4090) 200 (2050) 10 (100)
450 (46) 409 (4180) 205 (2090) 10 (100)
460 (47) 418 (4270) 209 (2140) 10 (100)
470 (48) 427 (4360) 214 (2180) 11 (110)
480 (49) 436 (4450) 218 (2230) 11 (110)
490 (50) 445 (4550) 223 (2280) 11 (110)
500 (51) 455 (4640) 228 (2320) 11 (110)
510 (52) 464 (4730) 232 (2370) 12 (120)
520 (53) 473 (4820) 237 (2410) 12 (120)
530 (54) 473 (4820) 237 (2410) 12 (120)
540 (55) 482 (4910) 241 (2460) 12 (120)
570 (58) 504 (5130) 252 (2570) 13 (130)
590 (60) 522 (5310) 261 (2660) 13 (130)
635 (65) 578 (5870) 289 (2940) 14 (140)

IMpumeyanue. 3Hauenus pacueTHbIX CONPOTUBIEHUH NOTyYeHbl 10 popMynam pasjl. 3 HacTOAMMX HOpM Tipu 7, = 1,1.

Tabnuma 53
PacyeTHble COMPOTHUBJICHUS OTJIUBOK U3 yrﬂepO}Il/ICTOﬁ CTaJIn
PacuetHEIe conpotuBIenns, MIIa (krc/cM?), OTITHBOK 3
HanpsbkeHHOE COCTOSTHUE YyenosHoe TIIEPOJIMCTON CTAIN MapOK
0003HaUEHHE yriep p
15J1 25]1 35]1 45]1
Pacrsbxenue, cxxaTue U U3rub R, 150 (1500) 180 (1800) 210 (2100) 250 (2500)
Cnsur R, 90 (900) 110 (1100) 130 (1300) 150 (1500)
CwMsiTue TOpIeBOi HOBEpXHOCTHU (IIPU HATMYUU IPUTOHKHU) Rp 230 (2300) 270 (2700) 320 (3200) 370 (3700)
CwMsTHe MeCTHOE B IWJIMHPUYECKHX MapHUpax (mandax) npu Rlp 110 (1100) 130 (1300) 160 (1600) 180 (1800)
TUIOTHOM KaCaHUH
JluameTpanbHOe CXKaTHE KaTKOB IIPU CBOOOJZHOM KacaHUH (B R, 6 (60) 7 (70) 8 (80) 10 (100)
KOHCTPYKIIMSIX C OTPaHHYEHHON MOABMKHOCTEIO)

Tabnuma 54

PacyeTHbIe COMPOTHBIIEHHS OTIMBOK U3 CEPOro YyryHa

PacuetHsle compoTueienys, MITa (krc/cM?), OTITHBOK U3 CEPOTO
4YyTryHa MapoK

VcnoBHoe

HanpspkeHHOE cOCTOsSTHIE
0003HaYCHUE
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CY 15 CY 20 CY 25 CY 30

Pactspkenue neHTpanpHOe U pu U3rube R, 55 (550) 65 (650) 85 (850) 100 (1000)
CrxaTHe HeHTpaIbHOE U ITPH H3rube R, 160 (1600) 200 (2000) 230 (2300) 250 (2500)
Cnsur R, 40 (400) 50 (500) 65 (650) 75 (750)
CMmsaTHEe TOpLEBOW IOBEPXHOCTH (TIPH  HAIMYHA R - 240 (2400) 300 (3000) 340 (3400) 370 (3700)
TIPUTOHKH)

HIPUJIOKEHHUE 2

MATEPHAJIBI U151 COEJJAHEHU CTAJIBHBIX KOHCTPYKIUI U UX PACUETHBIE
COIIPOTUBJIEHUA
Tabmnuma 55*

MarepuaJjibl JUIsl CBapKH, COOTBETCTBYIOIHE CTAJH

Marepuansl A1l CBapKH
B YTJICKHUCIIOM ra3e
(10 TOCT 8050-85)
R . KOHCTDYK Wit B nog (b.lllOCOM HJIU B €0 CMECH C TIOKPBITBIMH
Kﬂlz/IyMaTI/I‘{eCKI/I)E) yaIFiOHax Cram apronom (mo LOCT | anexpoxamu
p 10157-79%) Tunos no FOCT
Mapku 9467-75*
¢rocoB (mo T'OCT | cBapounoii mpoBonoku (1o TOCT 2246-
9087-81%) 70%)
2,3 1 4 - Bo Beex paifonax,|C235, C245, C255, C275, C285, CB-08A,  Cs-
kpome I, 1, I, u 11, 20, BCt3xm, BCr3nc, BCr3cn AH-343-A, AH-60 0STA 342,346
Cs-10HMA, Cs-
C345, C345T, C375, C375T,|AH-47,  AH-43, 2 _|cB-082C
10122, Cs
€390, C390T, C390K, C440,|AH-17-M,  AH-| 5 C 950
16T2A®, 09T2C 348-A! : B
10r'A2
C345K AH-348-A Ce-08X1JIIO  |CB-08XI'2C/IIO 250A3
1 - Bo Beex pailonax; 2, 3 u|C235, C245, C255, C275, C285, CB-08A, CB-
4 - B pationax 1, L,, Il, n|20, BCt3kn, BC13nc, BC13cn AH-348-A 08TA D424, 346A
I Cs-10HMA, Cs-
C345, C345T, C375, C375T,|AH-47,  AH-43,|10I22, Cs- 550A
0912C AH-348-A! 08T'AZ, Cs-
1OCA2 CB-08I'2C
Cs-10HMA, Cs-
€390, C390T, C390K, C440,|AH-47, AH-17-M,|10I22, Cs- 350A
16I2AD AH-348-A! 08T'AZ, Cs-
10I'A?
C345K AH-348-A C-08X1JII0  |CB-08XT2C/IO 25043
Cs-
€590, C590K, C590KIII AH-17-M 08XH2IMIO, (()3;—102(1"2C1\é[A68 2CCB‘ 260, 370
Cs-10HMA XI'CMA, Cs-08T

! Tpumenenne dmoca AH-348-A TpebyeT TpoBeneHUsS JOTONHUTEIBHOTO KOHTPOIS MEXaHHYECKHX CBOWCTB MeTalla IBa MPH CBapKe

COCIIMHEHMH DIEMEHTOB BCEX TONUIMH Ui KOHCTPYKIMH B KiuMaThdeckux paiionax I, L), I, u II; u Tommuun ceeiue 32 MM - B OCTalbHBIX

KIIMMaTU4YE€CKUX paﬁOHax.

2 He npumensts B codetanuu ¢ hmocom AH-43.
3 TIpuMeHATH TONBKO 371eKTpo bl Mapok O3C-18 u KJI-11.

Ipumeuanus: l. [IpoBomoka mapku CB-08X1/IIO nocrasmsiercs mo TY 14-1-1148-75, mapku C-08XI2C/IO - mo TY 14-1-3665-83.

2. TIpum COOTBETCTBYIOIIEM TEXHHUKO-IKOHOMHYECKOM OOOCHOBAaHMH Ul CBapKH KOHCTPYKIMH pa3pelaeTcss HCIIONb30BaTh CBAPOYHBIE
Mmarepuaibl (IPOBOIOKHU, (IIFOCHI, 3alMTHBIC Ta3bl), HE yKa3aHHbIC B HacTosmiei Tabmuue. IIpy 3TOM MexaHMYecKHMe CBOWCTBA MeTalla IIBa,
BBIIIOJIHSAEMOTO C UX IPUMEHEHHEM, JIOJKHBI OBITH HE HIDKE CBOICTB, 00eCIeYNBAEMbIX IPUMCHEHHEM MaTEpHAIOB COTNIACHO HACTOsMIEH Tabmuie.

Tabnuma 56

HOpMaTl/lBHble H pacdyeTHbIC CONMPOTUBJICHUA METAJLJIA IIBOB CBAPHBIX COeTHHEHHH ¢ YIJI0BBIMH IIBAMMU

CBapouHble MaTepUalIbl R Mra R . MIla

THII BIEKTPO/IA MapKa IpOBOJIOKH wun? ) W )
(10 TOCT 9467-75) (xrc/cm®) (xrc/em”)
D42, D42A Cg-08, CB-08A 410 (4200) 180 (1850)
946, D46A CB-08T'A 450 (4600) 200 (2050)
950, 950A CB-10T'A, CB-08I'2C, CB-081"2CI1], ITT1-AHS, ITIT-AH3 490 (5000) 215 (2200)
960 Cs-08I'2C", CB-08I2CIT", Ca-10HMA, C-10I2 590 (6000) 240 (2450)
970 CB-10XI"2CMA, CB-08XH2I'MIO 685 (7000) 280 (2850)
285 - 835 (8500) 340 (3450)

* TONBKO 11 IITBOB C KATETOM kf.S 8 MM B KOHCTPYKIHMAX H3 CTAJU ¢ TIpeesioM Tekydectu 440 MITa (4500 xrc/cm?) u Goee.
TaGnuma57*

TpeGoBaHus Kk 60J1TaM NPU Pa3TUYHBIX YCJIOBUAX UX MPUMEHEHUS
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YcnoBust npUMeHeHHs TexHomornueckue tpebosanus mo F'OCT 1759.4-87*
N KJIacc MPOYHOCTH (Tadi. JTOTIOJTHUTEIBHBIC BUJIBI Mapka cTainu
KIIMMATHYECKHUii paiioH ycIoBUsL paboThl 60ITOB Y
1) ucnbITaHuil (tabn. 10) 00J1TOB
B KOHCTPYKIMSIX, HEe PACCYHTHIBAEeMBIX HA BHIHOCIHBOCTH
Bce paiionsr, kpome 1, 1,, [PacTsukenne nmm cpes 4.6;5.6 Tlo3. 1 ITo Tabim. 1
0w 1L 4.8;5.8 To xe To xe
2773 6.6 « 35
8.8 - 35X; 38XA
10.9 - 40X
L, L, I, u 1L, PactspkeHne mim cpes 4.6;5.6 Tlo3. 1 u4d ITo Tabm. 1
4.8%;5.8% Tos. 1 To xe
8.8 I103.3u7 35X; 38XA
Cpes 4.8;5.8 Ilo3. 1 Ilo Tabm. 1
8.8 - 35X; 38XA
10.9 - 40X
B KOHCTPYKIMSAX, PACCYUTHIBAEMbIX HA BHIHOCIHBOCTH
Bce paiionsr, kpome 1, I,, [Pactsukenne nmm cpes 4.6;5.6 Tlo3. 1 u4d ITo Tabm. 1
L wIL* 6.6 To xe 35
2773 8.8 - 35X; 38XA
Cpes 4.8,5.8 TTo3. 1 ITo Tab6um. 1
L, I, u Iy PacTspkenue uiu cpes 4.6;5.6 Tlo3. 1 u4d ITo Tabm. 1
8.8 I103.3u7 35X; 38XA
Cpes 4.8;5.8 Ilo3. 1 Ilo Tabm. 1
8.8 - 35X; 38XA
L PacTspkeHue uim cpes 8.8 o3.3u7 35X; 38XA
Cpes 4.6;5.6 Ilo3. 1 u4 ITo Ta6um. 1
48":58" To3. 1 To xe
8.8 - 35X; 38XA

* TpeGyeTcst OMOTHUTETBHBIHA TOCIEAYIOMHH OTIYCK TpH ¢ = 650 °C.

* v -~
A TaKKe JUIs KOHCTPYKIUMH, BO3BOJMMBIX B KIIMMaTHIeCKHX pafionax I, I, 1T, u 115, HO 9KCIUTyaTHpyeMBIX B OTAILTMBAEMBIX IOMELICHHUSIX .

Mpumeuanus: 1. Bo Beex knmmarnyeckux paiionax, kpome I, I, I, u IL;, B HepacyETHBIX COE/IMHERNSX JOIYCKAETCS TIPHMEHSTH GONTHI €

nozrosnoBkoM kinacca Toyoctd C u B mo TOCT 15590-70* u T'OCT 7795-70* Ge3 nOMONHHUTENIBHBIX BUIOB MCIBITAHMIT, IPELYyCMOTPCHHBIX B
HacTosIIEeH TabauIe.

2. Ilpu 3aka3e 60nToB KinaccoB mpoyHoctH 6.6; 8.8; 10.9 mo 'OCT 1759.4-87* cienyeT yka3blBaTh MapKH CTaJIH.

3. TIpu 3aKaze 60nTOB Ki1accoB MPOUHOCTH 4.8 1 5.8 HEOOXOAUMO yKa3bIBaTh, YTO IPUMEHEHNE aBTOMATHOI CTallM HE JIOITyCKaeTCsl.

4. Bricokonpounsle 6ontel mo ['OCT 22356-77* u3 cramu Mapku 40X «cenekt» 06e3 peryaupyeMoro HaTsDKSHUS HPHMEHSIOTCS B TEX XKe
KOHCTPYKIMSAX, 9TO U OONTHI Kitacca mpogroctd 10.9.

TaGnuma 58*
PacuyeTHble CONPOTHBJIEHUSI CPe3y U PACTAKEHHUIO 00JITOB
Hanpspxennoe | Ycnosnoe PacuetHoe conpotupienue, MITa (krc/cM?), GONTOB KITaccoB
cocrosiHue  |0003HAYCHHE 4.6 4.8 5.6 5.8 6.6 8.8 10.9
Cpes R, 150 (1500) 160 (1600) 190 (1900) 200 (2000) 230 (2300) 320 (3200) 400 (4000)
PactsokeHne R,, 170 (1700) 160 (1600) 210 (2100) 200 (2000) 250 (2500) 400 (4000) 500 (5000)

IIpumeuanue. B rabnuie yka3aHbl 3HAYCHUS] PACYCTHBIX CONPOTHUBICHHMIT [T OJHOOOITOBBIX COSIMHECHUM, BBIUHCICHHBIC 110 (GopMysaM
pas/l. 3 HACTOSIIMX HOPM C OKpyIJIeHHeM 10 5 MITa (50 krc/cm?).

TabGnauma 59*

PacueTrnsbie COMPOTHUBJICHUA CMATHIO 3JIEMEHTOB, COCIMHACMBIX ooJaTamMu

BpeMeHHOe CONPOTHBIICHHE CTaJIN PacuerHble compotupienus, MIIa (krc/cM?), CMATHIO 3IEMEHTOB, COSTHHAEMBIX GO TAMH
coenuHseMbIX d1eMenTos, MIla Ki1accoB To9HOCTH B 1 C, BBICOKOIPOYHBIX 6e3
2 KJ1acca TOYHOCTH A
(xrc/mm®) PETYIMPYEMOI0 HATSKEHHS
360 (37) 475 (4300) 430 (4350)
365 (37) 485 (4900) 440 (4450)
370 (38) 495 (5100) 450 (4600)
380 (39) 515 (5300) 465 (4800)
390 (40) 535 (5500) 485 (5000)
400 (41) 560 (5750) 505 (5200)
430 (44) 625 (6400) 565 (5800)
440 (45) 650 (6650) 585 (6000)
450 (46) 675 (6900) 605 (6200)
460 (47) 695 (7150) 625 (6400)
470 (48) 720 (7350) 645 (6600)
480 (49) 745 (7600) 670 (6850)
490 (50) 770 (7850) 690 (7050)
500 (51) 795 (8150) 710 (7250)
510 (52) 825 (8400) 735 (7500)
520 (53) 850 (8650) 760 (7750)
530 (54) 875 (8950) 780 (7950)
540 (55) 905 (9200) 805 (8200)
570 (58) 990 (10050) 880 (8950)
590 (60) 1045 (10600) 930 (9450)
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IIpumMedanue. 3HauCHUS PaCUCTHBIX CONPOTUBIICHHH MOJIy4EHHI IO (OpMyIaM pasi. 3 HACTOSIIMX HOPM ¢ OkpyrieHuem mo 5 MIla (50
Kre/em?).

Tabnuma 60*
PacueTHble CONPOTUBJIEHUS PACTSIKEHUIO (PYHIAMEHTHBIX 00JITOB
Pacuernsie conporusienus, MIla (KI‘C/CMQ), 0OJITOB U3 CTAIN MapoK
Huametp 601T0B, MM BC13kn2 o FTOCT 380-71** (¢ 1990 r. % %
FOCT 535-88) 09I2C o 'OCT 19281-73 10I'2C1 o T'OCT 19281-73

12, 16, 20 185 (1900) 235 (2400) 240 (2450)
24,30 185 (1900) 230 (2350) 235 (2400)
36,42, 48, 56 185 (1900) 225 (2300) 225 (2300)
64,72, 80 185 (1900) 220 (2250) 215 (2200)
90, 100 185 (1900) 215 (2200) 215 (2200)

110, 125, 140 185 (1900) 215 (2200) -

IIpuMedanue. 3HauCHUS PaCUCTHBIX CONPOTUBIICHHIN MOJYy4EHHI IO (OpMyIaM pa3i. 3 HACTOSAIIMX HOPM ¢ OkpyrieHuem no 5 Mlla (50
kre/em?).

Tabnuma6l*
MexaHuueckne CBOMCTBA BICOKONPOUYHBIX 60J1TOB o 'OCT 22356-77*
N Haumenbinee Bpemennoe conporusinenue R, . H/ jYive
HomuHanbHBI iMaMeTp pe3s0sl d, MM Mapka cramu mo TOCT 4543-71* ) un
(Krc/MM©)
Ot 16 no 27 40X «cermexT» 1100 (110)
30X3M, 30X2HMOA 1350 (135)
30 40X «cemexT» 950 (95)
30X3MQ, 35X2AD 1200 (120)
36 40X «cenekT» 750 (75)
30X3MD 1100 (110)
42 40X «cenexT» 650 (65)
30X3MD 1000 (100)
48 40X «cenexT» 600 (60)
30X3MD 900 (90)
TabGnuma 62*
ILnomaau ceyenns 6oaros coriaacao CT CIB 180-75, CT C3B 181-75 u CT C3B 182-75
d, Mm 16 18" 20 22" 24 27" 30 36 42 48
A, om? 2,01 2,54 3,14 3,80 4,52 5,72 7,06 10,17 13,85 18,09
A, om? 1,57 1,92 2,45 3,03 3,52 439 5,60 8,16 11,20 14,72
* BOITHI YKA3aHHBIX THAMETPOB IPUMEHSTh HE PEKOMEHIYCTCS.
HPUJIOKEHHUE 3
OUBNYECKHUE XAPAKTEPUCTHUKU MATEPUAJIOB
TabGnuma 63
Du3nyecKue XapaKTepUCTUKU MATEPUAJIOB ISl CTAJIbHBIX KOHCTPYKIIUH
XapakTepucTuka 3HaueHue
TInoTHOCTH p, KT / M3
MpOKaTa M CTATBHBIX OTIUBOK 7850
OTJIMBOK U3 YyTyHa 7200
Kostdumuent nuueiinoro pacmmupenns a, °C™! 0,12-10*
Mogysns ynpyroctu E, MITa (krc/cm?):
TIPOKATHOM CTaJIN U CTAbHBIX OTIINBOK 2,06 - 10° (2,1 - 10%)
OTJIMBOK M3 4yI'yHa Mapok:
CU15 0,83 - 10° (0,85 - 10°)
C420, CU25, CU30 0,98 - 10° (1,0 - 109
ITyYKOB M NPSJIeH MapauIeTbHBIX TPOBOJIIOK 1,96 - 10° (2,0 - 109)
KaHaTOB CTaJIbHBIX:
CHHPAJIBHBIX U 3aKPBITBIX HECYLIMX 1,67 - 10° (1,7 - 109
JIBOMHOW CBUBKH 1,47 - 10° (1,5 - 10%)
JIBOMHO# CBUBKH C HEMETAIUIHIECKHM CEPACUHUKOM 1,27 - 10° (1,3 - 10%)
Momyb cABUTa MPOKATHOH CTaNN M CTAIBHBIX OTINBOK G, MIla (KI‘C/CMZ) 0,78 - 10° (0,81 - 106)
Koaduuuent nonepeunoii nepopmannu (Ilyaccona) v 0,3

IIpumeuanue. 3HaueHUss MOAYNS YNPYTOCTH JaHBI Ul KaHATOB, IIPEABAPUTENbHO BBITSHYTHIX ycunueM He MeHee 60 % pa3pbIBHOTO
yCHIHsA ISl KaHATa B IIEJIOM.

Tabauma 64

duszuveckue XapPAKTEPUCTUKU MPOBOAOB U IIPOBOJIOKH
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Mapxka 1 HOMHHAIIBHOE Mopnyns ynpyroctu E, MIla Ifoa(b(bHHHeHT
HanmeHoBaHue MaTepraioB 2 2 JITHCUHOT'O paCIINPCHHS
CeueHue, MM (xrc/em?) a: °C-!
Asomunnessie mposoza o TOCT 839-80*E A, AKITI; 16-800 0,630 - 105 (0,642 - 10%) 0,23 - 10
Mennsie nposoja mo 'OCT 839-80*E M; 4-800 1,300 - 105 (1,326 - 10%) 0,17 - 10
Craneamomunuessie nposoga mo 'OCT 839-80*E mpu| AC, ACK; ACKII,
OTHOILECHUH ILIOMANeH aTIOMUHUS K CTalld, PABHOM: ACKC
6-6,25 10 u Gonee 0,825 - 10° (0,841 - 10°) 0,192 - 10*
0,65 95 1,460 - 105 (1,489 - 10%) 0,139 - 10
4,29-4,39 120 u 6onee 0,890 - 10° (0,907 - 10°) 0,183 - 10
7,71-8,04 150 n Gonee 0,770 - 10° (0,785 - 10) 0,198 - 10
1,46 185 u Gonee 1,140 - 10° (1,163 - 109 0,155 - 10
12,22 330 0,665 - 105 (0,678 - 10%) 0,212 - 10
18,2-18,5 400 1 500 0,665 - 103 (0,678 - 10%) 0,212 - 10
Bumerammnueckas cranemenuas mnposoioka nmo ['OCT BCM 1
3822-79* nnametpom, MM:
1,6-4 2,0-12,5 1,870 - 105 (1,906 - 10%) 0,127 - 10
6 28,2 1,900 - 103 (1,937 - 10%) 0,124 - 10

IIpumevanue. 3Ha4eHHE MacChl IPOBOJIOB M IPOBOJIOKH ciienyeT mpuauMats mo [OCT 839-80*E u TOCT 3822-79*.

MIPUIOXEHUE 4*

KOR®®UIAEHTHI YCJIOBUMN PABOTHI JIJIS PACTAHYTOI'O OAMHOYHOI'O YI'OJIKA,
HNPUKPEIIVIAEMOI'O OJJHOHU ITOJIKOU BOJITAMHM

Kos¢dduuuent ycnosuii paGoTel y, HpHM pacdeTe Ha MPOYHOCTh cedeHui mo ¢dopmyne (6) B MecTaX KpemieHHs

9JIEMEHTOB M3 OJWHOYHBIX YTOJKOB, MPUKPEIUIIEMBIX OJHON TMOJIKOH OO0JTaMu, MOCTAaBICHHBIMH B OJWH DS, TPH
PacCTOSHUSX BIOTH YCHIINSA OT Kpasi dJIeMeHTa JI0 [IeHTpa OIIDKaiIero oTBepeThs a > 1,5d n Mex Iy IIeHTpaMH OTBEPCTHH
b>2d (3mech d - muamMeTp OTBepCTHS st GONTA) ¢ IpeaeToM TekydectH 1o 380 MIIa (3900 kre/cM?) criefyeT onpeaensTh
o popmyite

Anl
Ye =04y y T,
n R (164)*
rac A}’l - Iiom@aab CCUCHUA YIroJiKa HETTO,
A, - IO YaCTH CEeYEHHs PUKPETUIAEMOH MOJIKH yToJIKa MEK/Y KPAaeM OTBEPCTHS U IIEPOM;
0] ¥ 0y - K0dhOHUIMEHTHI, onpesienisemMble M0 Tabi. 65 MPU PACCTOAHUAX OT OCH YCTAHOBKH GONTOB JI0 00YIIIKa YTONKa He

meree 0,56 u 1o nepa He MeHee 1,2d (3aech b - IIMPUHA TOJIKU YTOJIKa, d - AUaMeTp OTBEPCTHS AT O0NTa).
Ilpu Beruvicnenuy 3HaueHui A,, A,,| U d cieyeT yuuThIBaTh MOJIOKHUTENBHBIH IOIYCK HA IHAMETP OTBEPCTHS d.

Jis 0mHOOGONTOBBIX COEAMHEHUH MPU PacCTOSHUM BAOJb YCHIHS OT Kpas 3JeMeHTa J0 IeHTpa Oonta 2d > a > 1,35d
K03 pULUEHT ycrnoBuii paboTel y,. B hopmyde (6) cneayeT onpeaensTs no Gopmyie

y, = 3[1,74% + o,osJ

n

(165)
rne f=1npua=2d,=0,85npua=1,5du f=0,65npua=1,35d.
Tabnuma 65

Kosppuuuenrsl o, u a,

3HAYECHNS O U 0, IPU KOJIMIECTBE OOITOB B Py

Kos e

(prment 2 3 4 5
7, 1,82 1,49 120 0.87
o 0,195 0,37 0,48 0.61

Kos¢dduuuents! ycnosuii paboTsl y,, yCTAHOBIEHHBIE B HACTOALIEM MPHIOKEHUU U B 1103. 5 TalN. 6*, 0THOBPEMEHHO
HE YYUTBHIBAIOTCSL.
MNPUJIOXEHHUE 5

KO2®PUIUEHTDI 1151 PACYHETA HA ITPOYHOCTD 3JIEMEHTOB CTAJIBHBIX KOHCTPYKIIUM C
YYETOM PA3BUTUA NIJTACTHYECKHUX JE®@OPMALINU

Tabnuma 66
Kosppuuuenrs!i c(c,), Cp i
Tun Ay 3HayeHus K03 PuuneHToB
Cxema cedeHus - %
Ce4eHUs A, c(c) c, n npu M} =0
0,25 1,19

WWW.STROYTENDERS.RU
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0,5 1L12
1,0 1,07
1 1,47 1,5
2,0 1,04
0,5 1,40
2 1,0 1,28 1,47 2,0
2,0 1,18
Y 4 0,25 1,19 1,07
0,5 1,12 1,12
3 — ~—x 1,5
1,0 1,07 1,19
(179
y Af 2,0 1,04 1,26
§ A 0,5 1,40 1,12
—%- —x
4 { 1,0 1,28 1,20 2,0
- Igs54,
L234, l, 2,0 118 131
a ¥ 4 g
. Ba._, a) 2,0
5 z——!— —x - 1,47 1,47 630
¥ (]
I’ 0,25 1,04
a4 !
0,5 1,07
6 x—. —x 1,47 3,0
own . 454y 1,0 1,12
l: 2,0 1,19
y
7 x@—x - 1,26 1,26 15
¥
qd 8y q ¥ 4
8 el ! = l 1,60 1,47 2)3,0
B G B e : : : 5) 10
by "~ 'y |! 'y
g9 ¢ A 49 W 0,5 1,07
9 1~F_j:ﬁ:x SN 1.0 1,60 1,12 2)3,0
‘ a“y 6) 1,0
ly ¥ 2,0 1,19

* Ilpu MV #0 n=1,5, 3a uCKIIIOYEHHEM CEUCHUIT THIIA S5a, Ut KOTOPOro # = 2 u Tuma 56, u1st KOToporo n = 3.

Hpumeqanne. lpn onpeeneHu KO3 HHUIMEHTOB T IPOMEKYTOTHBIX SHAUCHUI A/ A, TOMyCKACTCS IMHEHHA HHTEPIIONAIIHS.

INPUJIIOXEHME 6

KOD®PUIAEHTHI JIJII PACYUETA HA YCTOMYAUBOCTH IEHTPAJILHO-, BHEIIEHTPEHHO-
CXKXATBIX U CXKATO-U3I'NBAEMBIX 3JIEMEHTOB

OIIPEJIEJIEHUE KO3®®UIIMEHTOB PACYETHOM JIJIMHBI KOJIOHH
OanocTryneH4arbie KOJTOHHBI

Kos¢duuuentsl pacueTHOH JUIMHBI i) A8 HHKHETO y4acTKa OJHOCTYNEHYAaTOH KOJIOHHBI CIeyeT NMPHHUMATh B

Jol L | J
n=221 o, = 3 1
3aBUCUMOCTH OT OTHOILICHUSA J, 112 U BEJIUYUHBI L\J 2l3 (toe J 1> J2, / 15 12 - MOMEHTBI HHEPLIMU CEYECHNU U JJTHHBI
_ F+F,
COOTBETCTBEHHO HMYKHETO M BEPXHETO YYaCTKOB KOJIOHHEI (pHc. 24) 1 o)

WWW.STROYTENDERS.RU



CHull 11-23-81* Crp. 71 3 91

{2
-
._———

L

Ny

7z
Puc. 24. Cxema 0qHOCTYNIeHYATOH KOJOHHBI

IpU BepXHEM KOHIIE, CBOOOTHOM OT BCSKHX 3aKpeIieHut, - mo Tabiu. 67;

TIPU BEPXHEM KOHIIE, 3aKPEIUICHHOM OT TI0BOPOTA, ¥ IIPH BO3MOXKHOCTH €I0 CBOOOIHOTO CMEIIEHHS - 110 Ta0I. 68.

[Ipu HEmOABMKHOM BEPXHEM KOHIIE, IIAPHUPHO-OIIEPTOM WIIM 3aKPEIUICHHOM OT II0BOpOTa, 3Ha4eHHs1 KodddunneHnTa
{41 AJIsL HIJKHETO y4acTKa KOJIOHHBI CIIe/IyeT ONPEe/eNIsiTh 10 (hopmyie

_ lez + lel (B - 1)
My =
\ B , (166)

TIe U], - KO3Q(PUIUEHT PacyeTHOH IJIMHBI HIXKHETO y4acTka npu F| = 0;
11 - K09OOHUIMEHT pacueTHOH AMHHBI HIKHETO ydacTka mpu £ = 0.
3nauenust KOYPOULUMEHTOB (415 U (|| CIEAYET IPUHUMATD:
IpU MapHUPHO-OIIEPTOM BEpPXHEM KOHIIE - IO Tabi. 69;
TIPY HETIOJBIKHOM BEPXHEM KOHIIE, 3aKPETIEHHOM OT IOBOPOTA, - 1Mo Tabm. 70.
KoaddunumenTtsl pacueTHON IIMHEI iy AN BEPXHETO ydacTKa KOJOHHBEI BO BCEX CIydasX CIEHyeT ONpeNeNnsiTh Mo
bopmyne
ty=py /oy <3. (167)

WWW.STROYTENDERS.RU
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Tab6auma 67

K03q)(l)HHHeHTbl pacquHOﬁ JAJITHHBbI ,ul AJI OAHOCTYNMEHYATHIX KOJIOHH ¢ BEpXHUM CBOﬁOIleIM KOHIIOM

Pacuernas o Koo uuuenTsi x| npu n
cxema ! 010102103 /04]05/]06]07]08[]09]10(f12]14|16]18]20](25]35,0/10,0]20,0
£ 0 120(20(20|20]20]20/20(20(20]20]201]201{20]20]20]201]201]20]2,0]20

0,2 | 2,0 {2,01]2,02]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|2,21|2,40|2,76|3,38
0,4 (2,0 [2,04]2,08]2,11]2,13]2,18]2,212,25|2,28(2,32(2,35(2,42(2,48(2,54|2,60]2,66|2,80| - -
0,6 | 2,0 12,11]2,20]2,28]2,36|2,44|2,52(2,592,66(2,73(2,80(2,93(3,05|3,17|3,28|3,39| - - - -
0,8 | 2,0 {2,25]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 12,50]2,7312,94|3,13|3,29|3,44|3,593,74 3,87 4,00 - - - - - - - - -
1,5 | 3,0 [3,43]3,7714,07|4,35|4,61|4,86(5,05| - - - - - - - - - - - -

e

’ 2,0 | 40 |444]490|529|567(603| - | - | - | - | - | - |- -|-|-|-|-1]-1]-
25150 |555]608|656|7000 - | - | - | - - |- -|-|--|-]-/|-1]-1/-
s 30160 (665(725)7.820 - | - | - | - | - - |- -|-|-|-|-|-/|-1]-1-

Tab6auima 68

KO3(1)(1)I/IHI/IGHTI)I pacquHOﬁ JJHUHBI ,ul AJI OAHOCTYIMEHYATHIX KOJIOHH ¢ BEpXHUM KOHIIOM, 3AKPEIJICHHBIM TOJIbKO

OT NMOBOPOTA

Pacuernas Koadduuuentsi y npu n
cxema 0 (01]02|03]04[06]06[07]08[]09]10]|12]14]|16]18]20]25]35,0]10,0]20,0
0 |20(192(1,86(1,80(1,76(1,70(1,67|1,64|1,60]1,57|1,55]|1,50|1,46]1,4311,40(1,37|1,32|1,18(1,10(1,05

0220 |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 | -
04|20 |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 | 145 | 1.40| - | - | -
0,620 |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 | - | - | - | - | -
0,820 |1,97|1,94|1,92[1,90|1,88]1,87|1.86|1.85|1,83|1,82]1,80{1,79| - | - | - | - | - | - | -
1,0 | 2,0 [2,00(2,00]2,00]2,00]2,00]2,00[200[200]200{200] - | - | - | -] -1-1]-1]-1]-
15|20 [212]225(233]238 243|248 252 - | - | - | - | - | - | -] -1|-1|-1|-1]-
20| 20 |245|266|281 (2911300 - | - | - | - | - | - - -|-|-|-1|-1-]-
2525 2904(317(334(350 - | - | - | - - - - - - -|-1-1-]-
30|30 (343370393402 - | - | - | - | - - |- -1-}|-|-|-1|-1]:-1]-+

Fy

A by
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Tab6auma 69
KoapuumenTb1 pacueTHoll AIMHBI 415 M f111 ISl OAHOCTYIIEHYATHIX KOJIOHH C HEMOABH/KHBIM IIAPHUPHO-

ONMEePTHIM BEPXHUM KOHIIOM

PacuerHas Jy Koadpduuuentst u, v gt npu I, / 1,

cxema Ji ot JTo2]o3Jo4a]os5] o6 Jo7]og8]oo ] o] 12]14]16] 187120
Kospdpuunentst x4,
0,04 | 1,02 | 1,84 | 225 | 2,59 | 2,85 | 3,08 | 3,24 | 342 | 3,70 | 400 | 455 | 525 | 580 | 6,55 | 7,20
J g 0,06 [ 091 | 1,47 | 1,93 | 226 | 2,57 | 2,74 | 2,90 | 3,05 | 3,24 | 3,45 | 3.88 | 4,43 | 490 | 543 | 5,94
g 0,08 | 0,86 | 1,31 | 1,73 | 2,05 | 231 | 2,49 | 2,68 | 2,85 | 3,00 | 3,14 | 3,53 | 3,93 | 4,37 | 4,85 | 5,28
01 [ 083 | 121 | 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
s 02 | 079 | 098 | 1,23 | 146 | 1,67 | 1,85 | 2,02 | 2,15 | 2,28 | 2,40 | 2,67 | 2,88 | 3,11 | 342 | 3,71
7, 03 078 | 090 | 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
04 | 078 | 0,88 | 1,02 | 1,17 | 1,32 | 145 | 1,58 | 1,69 | 1,81 | 1,92 | 2,14 | 2,31 | 2,51 | 2,68 | 2,88
’ 05 1078 | 0,86 | 099 | 1,10 | 1,22 | 1,35 | 1,47 | 1,57 | 1,67 | 1,76 | 1,96 | 2,15 | 2,34 | 2,50 | 2,76
’ g 1,0 | 0,78 | 0,85 | 092 | 0,99 | 1,06 | 1,13 | 1,20 | 1,27 | 1,34 | 1,41 | 1,54 | 1,68 | 1,82 | 1,97 | 2,1
Kosdpdpuunenrst p,,

0,04 | 0,67 | 0,67 | 0,83 | 1,25 | 143 | 1,55 | 1,65 | 1,70 | 1,75 | 1,78 | 1,84 | 1,87 | 1,88 | 1,90 | 1,92
0,06 [ 067 | 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
S P 0,08 [ 067 | 0,67 | 075|098 | 1,19 | 1,32 | 1,43 | 1,51 | 1,58 | 1,63 | 1,72 | 1,77 | 1,81 | 1,82 | 1,84
. 0,1 | 067 | 0,67 073093 | 1,11 | 1,25 | 1,36 | 145 | 1,52 | 1,57 | 1,66 | 1,72 | 1,77 | 1,80 | 1,82
1w 02 | 067 | 0,67 | 069|075 |08 | 1,02 | 1,12 1,21 | 1,29 ] 1,36 | 1,46 | 1,54 | 1,60 | 1,65 | 1,69
s, 03 | 067 | 0,67 | 067 | 0,71 | 0,80 | 0,90 | 099 | 1,08 | 1,15 | 1,22 | 1,33 | 1,41 | 1,48 | 1,54 | 1,59
04 [ 067|067 067]069]075]| 084 |092| 1,00 1,07 1,13 1,24 | 1,33 | 1,40 | 1,47 | 1,51
g 05 [ 067|067 067]069]073]| 081 |087 094 | 1,00 1,07 | 1,17 ] 1,26 | 1,33 | 1,39 | 1,44
‘ 13 1,0 | 0,67 | 0,67 | 0,67 | 0,68 | 0,71 | 0,74 | 0,78 | 0,82 | 0,87 | 091 | 0,99 | 1,07 | 1,13 | 1,19 | 1,24

Tabnuma 70

Ko3(hdpuumenTsl pacyeTHO JIMHBI 115 U fiy1 /IS OTHOCTYHEHYATHIX KOJIOHH C HENOJABHKHBIM BEPXHHM KOHIIOM,
3aKpenJieHHbIM OT I0BOPOTA

PacuerHas Jy Koapuumentst pi, upt; npu l, /I,
cxema Ji ot Jo2Jo3 o4 ]o5Jo6 o7 o8 oo [ 1012147 16] 18720
Kospdpuunentst x4,

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 | L,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
Kospdpuunenrsr p,
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 | 094 | 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
0,1 0,64 | 0,65 | 0,65 | 0,65 | 0,78 | 092 | 1,05 | 1,15 | 1,25 | 1,33 | 1,45 | 1,55 | 1,62 | 1,68 | 1,71
0,2 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
0,3 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
0,4 0,58 | 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
0,5 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
1,0 0,55 | 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

JByxcTyneH4aTble KOJOHHBI

Kosdduuuentsl pacueTHOH JNUHBI £1) ISl HAKHETO y4acTKa JBYXCTYNEHYATOH KONOHHBI (pucC. 25) HpH yCIOBHAX
3aKpeIUICHUs] BEpXHETO KOHIIA, IPUBEACHHBIX B Ta0I. 71, cieyeT onpeaeniTs no Gopmyie

W = \/Bl“fnl + (BZ“fnZ +“fn3xl +82)2J1 [y
=
1+B, +B, (168)

>

TIE fyy > Hyys M3 = KOIDOHULEEHTBI, Onpenensiemble 110 Tabu1. 71 Kak [uist OAHOCTYIIEHYATBIX KOJIOHH IO CXeMaM puc. 26;
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Fy, F5, F3 - TpoJONbHBIE CHJIbI, NPHUIOKEHHBIE COOTBETCTBEHHO B MeECTaX 0Opa30oBaHMs CTyNEHEH M K BEpXy
KOJIOHHBI,
J1;, - cpenHee 3HaYEHHE MOMEHTA MHEPLUHM JUIS YUacTKOB [ U [, onpenensemMoe mo Gopmye

L+ Tl
"L+l (169)
Jy,, - CpelHee 3HaYeHHE MOMEHTA MHEPLUM Ul Y4acTKOB /5 1 I3, onpenensemoe mo GpopmyJie
L, + T
"L+l (170)

J1, Jp, J3 v 1}, Iy, I3 - MOMEHTBI UHEPIIMM CEUYEHUM M JUIMHBI COOTBETCTBEHHO HUKHETO, CPETHET0 M BEPXHETO yYaCTKOB
KOJIOHHEL.

Puc. 25. Cxema ABYXCTYNeHYATOI KOJOHHBI

3HaueHus KO3(Q(PUINEHTOB PACUETHON JIIMHBI [y 171 CPEHErO YUacTKa AJIMHOH [, cieyeT onpeaensaTs no Gopmye

My =ty /0, (171)

a K09 PULMEHTOB PACUETHON JUTMHBI [y JUISl BEPXHETO y4acTKa JUIMHOM /3 - 110 popmyite

,U3:,Ul/063§3, (172)

o b | LE+E)
L\ J(F+F+F) .
Y J\F
Y LVJ(FE+F+F)

P '*f

rae

1 ]
N = el %
* Jom
~ £ N— —
A

- N
- J; * O/ NS et
< =
- &
o "L_ 7 — 7

Puc. 26. CxeMbl 0AHOCTYIIEHYATHIX KOJIOHH (K Ta0J1. 71)
a - cuna F npuiiokeHa K HIDKHEMY y4acTKy KOJIOHHBI; 6 - TO )K€, K CpeJHEMY YJacTKy; 6 - TO JKe, K BEpXHEMY Y4acTKy
Ta6auma7l

KosggpuuuenTsl pacueTHOM JIMHBI i, 1, Hy2s B3

3HaueHns1 K03 P PUIHEHTOB
VcnoBust 3aKperuIeHHs BEpXHEro Mo | Hiy | Hinz
KOHI[a KOJIOHHBI

MIpH HAarpy3Kax
1o puc. 26, a | 1o puc. 26, 6 | 1o puc. 26, 8
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CB0GOIHBII Uy = 2,0 Ko = 2,0 Mz = 14
(,ul - o tabia. 67 npu

13 Jlm
=
L\ I3

3aKperuIeHHbIH TOJIBKO OT HOBOPOTA Moy = 1 o = 1y Hoy = 1
(14, - mo Tabmn. 68 mpn
(14, - mo Tabun. 68 mpu a; = 0) o= I8 Jim
A A
HeroaBKHBII IIAPHUPHO-OTIEPTHIN Hy = H11 | o = M1y Mz = Ko
(#4;, - mo Tabum. 69) (1, - mo Tabu. 69)
HenonswkHBIM ~ 3aKpEIUIEHHBIH  OT Moy =l | Moy = 1y oy = H1a
TIOBOPOTa (¢, - 1o Tabu. 70) (u,, - mo Tabu. 70)

Tabnuma7l,a

Koa¢pduuueHTs! 4 1151 onpeiesieHUs] PACYeTHBIX AJIHH KOJOHH M CTOEK IMOCTOSTHHOTO CeYeHUs

¥ v 17 L Y /

z ’ %, “«, /

CxeMa 3aKperIeHus \ \ / /' ! /

U BUJI HATPY3KH / /‘ / / II
Hmax Nemax
u 0,7 0,5 2,0 1,0 2,0 0,725 1,12
Tabnuma 72
KO3(1)(1)HHI/I9HTBI @ NPpO0JIBHOTO n3rnda HEHTPAJBbHO-C/KATBIX 3JIEMEHTOB
KoaddpuuuenTsl ¢ 17151 571EMEHTOB U3 CTAIH C PACUETHBIM conpoThBieHueM R , MITa (xrc/em?)
T'ubrocts A 200 240 280 320 360 400 440 480 520 560 600 640
(2050) (2450) (2850) (3250) (3650) (4100) (4500) (4900) (5300) (5700) (6100) (6550)
10 988 987 985 984 983 982 981 980 979 978 971 977
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
40 906 894 833 873 863 854 846 839 832 825 820 814
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
IIpumeuanue. 3HaucHUs K03DPUIMEHTOB ¢ B Tabnuue yBenudeHsl B 1000 pas.
Tabnuma 73
Koappuuuents BausHus ¢GopMsbl ceueHus
3HaueHus 1 Ipu
Tun Cxema ceyeHust ﬂ r r
cedeHust ' 0<* =5 >5
v 0,1<m<5 5<m<20 [01<m<5] 5<m<20
1 — - 1,0 1,0 1,0

% =425 - 0,85 0,85 0,85

3 - 0,75+0,02 % 0,75+0,02 % 0,85
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% ‘é_l (1,35 - 0,05m) - 0,01(5 -
P2 _ Z
4 FY 5,,,; %=g'25 Wl)k 1,1 1,1

(1,45 - 0,05m) - 0,01(5 -

0,25 = 1,2 1,2
4% FA 254, + 4 b , m)n , ’
ST - (1,75 - 0,1m) - 0,02(5 -
5 . ?1‘4’5 bl v — 0,5 m)n 1,25 1,25
A
& A | &5 (1,90 - 0,1m) - 0,02(6 - -
>1,0 mx 1,4-0,02 2 1,3
o ¥
v a
: 2, . J1-03(5-m)& ‘ '
&1

A:
) 4 @ a, a, a
7 __‘ %‘”’,5 - ?ﬁ - m(I*O,SIJ m(I*O,SIJ ﬂ.y[1*0,87j
(-

(0,75 + 0,05m) +

. 0,25 0,015 - m) T 1,0 1.0
4 0,5+ 0,1m) +
8 —E-;—L— ——”[: - os | 02(5 - m; % Lo 1.0
954, d ’
g5a, v jl (025 +0,15m) +
2LO | 1 0.035-m) 7 10 1.0
(1,25 - 0,05m) -
wh + s, + ” 0.5 -0,01(5-m) % 1,0 1,0
9 3(;,:;:_4’— —_J‘l: -, : (1,5-0,1m) -
Ar >1,0 -0,02(5 - m) x 1,0 1,0
0,5 1,4 1.4 1,4 1,4
10 1,0 1,6 -0,01(5-m) & 1,6 1,35+ 0,05m 1,6
2,0 1,8-0,02(5-m) % 1.8 1,3+0,1lm 1,8
0,5 1,45 +0,04m 1,65 1,45 +0,04m 1,65
1,0 1,8+0,12m 24 1,8 +0,12m 2,4
H 1,5 2,0+ 0,25m +0,1 % . ) )
2,0 3,0+0,25m+0,1 & - - -

IIpumeganus: 1 g TUnoB ceuyeHui 5-7 mpH MOAcYETE 3HAYEHUH Af/ A,, WIomaas BEPTHKAIBHBIX 3JEMEHTOB IIOJIOK HE CIEAYET

YUUTHIBATh.
2. Jlns THIIOB ceveHuni 6-7 3HAYEHNS 7] CIEAYET IPUHUMATH PABHBIMHI 3HAYEHUSAM 7] JUIS TUIIA S TIPU TEX e 3HAYCHUAX 4 f/ A,

Tabauma74

Kosdduuuenrsl ¢, 11st IPOBEPKH YCTOHYHBOCTH BHEHEHTPEHHO-CHKATBIX (C/KATO-U3rMOaeMbIX)
CIUIOLIHOCTEHYATBIX CTEPIKHEH B IJIOCKOCTH JeiicTBUS MOMEHTA, COBNAAAI0NIEl C MVIOCKOCTbI0 CHMMETPUM

YcnoBHast rHOKOCTh Koa(puuuenTs! ¢, npx NpUBEIEHHOM OTHOCHTENEHOM SKCLIEHTPUCHUTETE /1 of
h=hyR,/E 01 025 ] 05 Jo75 [ 10 [ 125 15 [ 1755 20 [ 25 ] 30 [ 35 [ 40
0,5 967 922 850 782 722 669 620 577 538 469 417 370 337
1,0 925 854 778 711 653 600 563 520 484 427 382 341 307
1,5 875 804 716 647 593 548 507 470 439 388 347 312 283
2,0 813 742 653 587 536 496 457 425 397 352 315 286 260
2,5 742 672 587 526 480 442 410 383 357 317 287 262 238
3,0 667 597 520 465 425 395 365 342 320 287 260 238 217
35 587 522 455 408 375 350 325 303 287 258 233 216 198
4,0 505 447 394 356 330 309 289 270 256 232 212 197 181
4,5 418 382 342 310 288 272 257 242 229 208 192 178 165
5,0 354 326 295 273 253 239 225 215 205 188 175 162 150
55 302 280 256 240 224 212 200 192 184 170 158 148 138
6,0 258 244 223 210 198 190 178 172 166 153 145 137 128
6,5 223 213 196 185 176 170 160 155 149 140 132 125 117
7,0 194 186 173 163 157 152 145 141 136 127 121 115 108
8,0 152 146 138 133 128 121 117 115 113 106 100 095 091
9,0 122 117 112 107 103 100 098 096 093 088 085 082 079
10,0 100 097 093 091 090 085 081 080 079 075 072 070 069
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11,0 083 079 077 076 075 073 071 069 068 063 062 061 060
12,0 069 067 064 063 062 060 059 059 058 055 054 053 052
13,0 062 061 054 053 052 051 051 050 049 049 048 048 047
14,0 052 049 049 048 048 047 047 046 045 044 043 043 042
IIpooonacenue mabn. 74
YenosHas Koo durreHTs! ¢ | pH NPUBEICHHOM OTHOCHTEITLHOM SKCIICHTPHCUTETE /M,
TuOKOCTh e ef
K=KJRy/E 4,0 45 5,0 55 6,0 6,5 7,0 8,0 9,0 10 12 14 17 20
0,5 337 307 280 260 | 237 222 210 183 164 150 125 106 090 | 077
1,0 307 283 259 240 225 209 196 175 157 142 121 103 086 | 074
1,5 283 262 240 223 207 195 182 163 148 134 114 099 082 070
2,0 260 240 222 206 193 182 170 153 138 125 107 094 079 | 067
2,5 238 220 204 190 178 168 158 144 130 118 101 090 076 | 065
3,0 217 202 187 175 166 156 147 135 123 112 097 086 073 063
3,5 198 183 172 162 153 145 137 125 115 106 092 082 069 | 060
4,0 181 168 158 149 140 135 127 118 108 098 088 078 066 | 057
4,5 165 155 146 137 130 125 118 110 101 093 083 075 064 | 055
5,0 150 143 135 126 120 117 111 103 095 088 079 072 062 053
55 138 132 124 117 112 108 104 095 089 084 075 069 060 | 051
6,0 128 120 115 109 104 100 096 089 084 079 072 066 057 049
6,5 117 112 106 101 097 094 089 083 080 074 068 062 054 | 047
7,0 108 102 098 094 091 087 083 078 074 070 064 059 052 045
8,0 091 087 083 081 078 076 074 068 065 062 057 053 047 | 041
9,0 079 075 072 069 066 065 064 061 058 055 051 048 043 038
10,0 069 065 062 060 059 058 057 055 052 049 046 043 039 | 035
11,0 060 057 055 053 052 051 050 048 046 044 040 038 035 032
12,0 052 051 050 049 048 047 046 044 042 040 037 035 032 029
13,0 047 045 044 043 042 041 041 039 038 037 035 033 030 | 027
14,0 042 041 040 040 039 039 038 037 036 036 034 032 029 | 026

Mpumevanus: 1. 3nadenns ko>sppuuuenTos ¢, B Tabnuue yseauaenst B 1000 pas.

2. 3HaueHus ¢, IPUHMMATh HE BBINIEC 3HAYCHHUH ¢.

Ta6auma75

KoodpuumeHTst ¢, 1151 IPOBEPKH YCTOHYHBOCTH BHELEHTPEHHO-C/KATHIX (CKATO-N3rH0aeMBbIX) CKBO3HbBIX

cTep:KHeH B IJIOCKOCTH JAelicTBUSI MOMEHTA, COBNA/aloNIeil ¢ MJI0CKOCTHI0 CHMMETPUH

YCHOBH:;;(]::];:’HGHHM KoaddumuenTts ¢, IpY OTHOCUTEJILHOM 3KCLEHTPUCUTETE M
kq~:}?fJRy/E 0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0 2,5 3,0 3,5 4,0
0,5 908 800 | 666 571 500 | 444 | 400 | 364 | 333 286 | 250 | 222 | 200
1,0 872 762 640 553 483 | 431 387 | 351 328 280 | 243 218 197
1,5 830 | 727 600 517 | 454 | 407 | 367 336 | 311 271 240 | 211 190
2,0 774 | 673 556 | 479 | 423 381 346 | 318 | 293 255 228 | 202 183
2,5 708 | 608 507 | 439 | 391 354 | 322 | 297 | 274 | 238 | 215 192 175
3,0 637 545 | 455 399 | 356 | 324 | 296 | 275 255 222 | 201 182 165
35 562 | 480 | 402 | 355 320 | 294 | 270 | 251 235 206 187 170 155
4,0 484 | 422 357 | 317 | 288 | 264 | 246 | 228 | 215 191 173 160 145
45 415 365 315 281 258 | 237 | 223 207 196 176 160 149 136
5,0 350 | 315 277 | 250 | 230 | 212 | 201 186 178 161 149 138 127
55 300 | 273 245 223 203 192 182 172 163 147 137 128 118
6,0 255 237 | 216 198 183 174 165 156 149 135 126 119 109
6,5 221 208 190 178 165 157 149 142 137 124 117 109 102
7,0 192 184 168 160 150 141 135 130 125 114 108 101 095
8,0 148 142 136 130 123 118 113 108 105 097 | 091 085 082
9,0 117 114 110 107 102 | 098 | 094 | 090 | 087 082 | 079 | 075 072
10,0 097 | 094 | 091 090 | 087 | 084 | 080 | 076 | 073 070 | 067 | 064 | 062
11,0 082 | 078 077 | 076 | 073 071 068 066 | 064 | 060 | 058 | 056 | 054
12,0 068 | 066 | 064 | 063 061 060 | 058 057 | 056 | 054 | 053 050 | 049
13,0 060 | 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

IIpooonocenue mabn. 75

YesioBHas npuBe IcHHas Koo dumeHTs! ¢ pu OTHOCHTEIBHOM 3KCLEHTPHCUTETE M
THOKOCTh e
N¢=X4JRy/E 4,0 45 5,0 5,5 6,0 6,5 7,0 8,0 9,0 10 12 14 17 20
0,5 200 | 182 | 167 | 154 | 143 | 133 | 125 | 111 | 100 | 091 | 077 | 067 | 056 | 048
1,0 197 | 180 | 165 | 151 | 142 | 131 | 121 | 109 | 098 | 090 | 077 | 066 | 055 | 046
1,5 190 | 178 | 163 | 149 | 137 | 128 | 119 | 108 | 096 | 088 | 077 | 065 | 053 | 045
2,0 183 | 170 | 156 | 143 | 132 | 125 | 117 | 106 | 095 | 086 | 076 | 064 | 052 | 045
2,5 175 | 162 | 148 | 136 | 127 | 120 | 113 | 103 | 093 | 083 | 074 | 062 | 051 | 044
3,0 165 | 153 | 138 | 130 | 121 | 116 | 110 | 100 | 091 | 081 | 071 | 061 | 051 | 043
3,5 155 | 143 | 130 | 123 | 115 | 110 | 106 | 096 | 088 | 078 | 069 | 059 | 050 | 042
4,0 145 | 133 | 124 | 118 | 110 | 105 | 100 | 093 | 084 | 076 | 067 | 057 | 049 | 041
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4,5 136 124 116 110 105 100 096 089 079 073 065 055 048 040
5,0 127 117 108 104 100 095 092 086 076 071 062 054 047 039
5,5 118 110 102 098 095 091 087 081 074 068 059 052 046 039
6,0 109 103 097 093 090 085 083 077 070 065 056 051 045 038
6,5 102 097 092 088 085 080 077 072 066 061 054 050 044 037
7,0 095 091 087 083 079 076 074 068 063 058 051 047 043 036
8,0 082 079 077 073 070 067 065 060 055 052 048 044 041 035
9,0 072 069 067 064 062 059 056 053 050 048 045 042 039 035
10,0 062 060 058 056 054 052 050 047 045 043 041 038 036 033
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
13,0 045 044 044 042 041 040 038 037 036 035 032 030 028 026
14,0 041 041 040 039 039 038 037 036 035 034 031 029 027 025

Mpumevanus: 1. 3nauenns koappuunenTos ¢, B Tabnuue ysennaenst B 1000 pas.

2. 3HaueHus ¢, IPUHMMATh HE BBINIEC 3HAYCHHUH ¢.

Ta6auma 76

HpHBe)IeHH])Ie OTHOCHUTEJBbHDBIC JKCHEHTPUCUTETDI mef)IJ'lﬂ CTep)KHefI C INIAPDHUPHO-0MEPTBIMU KOHIIAMHU

5= M, T IpuBeneHHBIE OTHOCUTEIBHBIE SKCIIEHTPHCHTETHI M, TIDH 1M, PABHOM
M, 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
0,10 0,17 0,39 0,68 1,03 1,80 2,75 3,72 5,65 8,60 18,50
&=-10 0,10 0,10 0,22 0,36 0,55 1,17 1,95 2,77 4,60 7,40 17,20
o 0,10 0,10 0,10 0,18 0,30 0,57 1,03 1,78 3,35 5,90 15,40
’[B%‘\WM 0,10 0,10 0,10 0,10 0,15 0,23 0,48 0,95 2,18 4,40 13,40
2 0,10 0,10 0,10 0,10 0,10 0,15 0,18 0,40 1,25 3,00 11,40
0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,50 1,70 9,50
0,10 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
8=-45 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
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
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
0,10 0,40 0,75 1,10 1,55 2,30 3,00 3,80 5,30 7,60 17,00
0,10 0,40 0,75 1,10 1,50 2,30 3,00 3,80 5,30 7,60 16,50
0,10 0,40 0,75 1,10 1,40 2,30 3,00 3,80 5,30 7,60 16,00

N UNPEWLWND =IO AEWND—=IIAUNREWND =IOV WND—

m = .
3necs N W,

KO3®OUIUEHTBI ¢, , JJIS1 IBYTABPOBBIX U TABPOBBIX CEYEHMI

1. Jlnst 1BYTaBPOBBIX CEYEHHMH € OAHON OCbIO cuMMeTpuu (puc. 27) KOdpQUUHUEHT ¢, - ClHedyeT BBIYUCIATH IO

ax
bopmyne
16 e\
Co =2/ |1+8B+,|(1-8B)” + (ocx —}:j
H , (173)
rie
o, = (hl']l - h2J2) / (Jyh),
e = M,
* N - OKCUEHTPHCHTET IPUIOKEHHS CKUMAIOIIEH CHIIBI OTHOCHTEIBLHO OCH X-X, IPUHUMAEMBI CO CBOMM 3HAKOM

(1a puc. 27 e, 1OKa3aH CO 3HAKOM ILITHOC);
h - paccTosHHE MEXIY OCSIMH TIOSICOB;
8J,J,
n=—0>:"
J,

"]t
Al?

+0,156

.

>
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B=1+2P&
ph

o0=4p/u.
3L[CCI> Jl u J2 - MOMCHTHI HHepHHH COOTBETCTBCHHO 60J'H>HIGFO U MEHBUICTO IIOSICOB OTHOCUTECJIIBHO OCHU y—y;
p=UctJ)/ (Ah?) + o2x;

J, ¥ - BenM4uHBI, ONpesenseMble 1o Gopmyam, pUBeIeHHbIM B Tabi1. 79 n 80.
2. Jlna TaBpOBBIX Ce4YeHWH 3HaueHHe Kod(QuuueHrta c,,,. CleayeT ONpelenaTh Kak Ui JBYTaBPOBBIX CEYEHHIA,
npuruMast J, = 0, a Takxe by = 0 u 1) = 0 (puc. 27) npu BoIYUCICHUH J,.

¥
4, N
1 3
- N
<
<
X - b 4
-
<Y ¢
—’——-«l
by [
¥

Puc. 27. Cxema 1ByTaBpOBOI'0O ce4eHHs C OHOI 0CHI0 CUMMETPUM NIPH BHELIEHTPEHHOM C:KATHH
MNPUJIOKEHHUE 7*
KO9®®UIHUEHTBI ¢, 1J151 PACYETA BAJIOK HA YCTOMYUBOCTH

1*. Jlna Ganoxk ABYyTaBPOBOIO CEYEHHs C ABYMs OCSAMH CHMMETPHHU I onpeseneHus KodhuuuenTa ¢, HeoOXoauMo
BBIUMCINTE K03 dunnent ¢ no Gopmyne

2
q>—wa hlE
Lyl B E
S\l ) R, (174)

TZle 3HAUeHHS Y CIeAyeT MPUHUMATE 10 Tabn. 77 n 78* B 3aBHCHMOCTH OT XapakTepa Harpy3KH W IapaMeTpa o, KOTOPBIH

JIOJDKEH BBIYMCIISTHCS 10 (opMyIiam:
a) JUIs IPOKaTHBIX JIBYTaBPOB
2
J (!
a=154"1 L
J A\ h ,

y (175)
rac le/»— pacde€THasa JjIMHa OaKy WiIn KOHCOJIM, onpeacirsieMas CorjiiaCHO Tp€6OBaHI/I$IM m 5.1 5;
h - IONHAs BBICOTA CEUCHUS;
Jt - MOMCHT MHCPLHHN CCUCHUSA TP KPYUCHHHU,
Tabnuma 77
Koa¢guuuenTs! i 1jis1 AByTaBPOBBIX 00K € IBYMS OCIMU CUMMETPUU
Kommaectso HarpyskeHHbI DopMyIIBI UIS i TIPU 3HAYCHUSIX O
3aKpeIUIeHHH ckaToro | Bu Harpysku B mposere osic
1osica B IIpoeTe 0,1 <0 <40 40 <0 =400
Be3 3akpennenuii CocpenoroueHHas Bepxuuii w=1,75+0,090 w=33+0,0530-4,5" 10502
Hunkrmit w=5,05+0,09a w=06,6 +0,0530-4,5 - 1052

PaBHOMEpHO Bepxnuit w=1,6+0,080 w=3,15+0,04a-2,7 - 1052
pacnpezeaeHHas Huxuuit w=3,8+0,08a w=5,35+0,040 - 2,7 - 10502

JlBa u Gonee, pensmux |JIro6as JTro6oit w=225+0,07a w=3,6+0,04a- 3,5 10702

MPOJIET HA PaBHbIE YaCTH

OnHo B cepenquHe CocpenoTodyeHHas B|JI1060i1 v =175y, =175y,
cepeauHe
CocpenoTodyeHHas B|Bepxuuii v =114y, v =114y,
ICTBEPTH Hixnuii y= 1,6y, w =16y,
PaBHOMEpHO BepxHuuii w= 1,14y, w= 1,14y,
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pacnpeneneHHast Hixunit w =13y, =13y, |

[Ipumeuanue. 3HaUeHNE | CIEAYET IPUHAMATH PABHBIM Y/ TIPU JIBYX M 6OJIEE 3aKPETUICHUSX CHKATOTO I0SCA B MPOJIETE.

Tabauma 78*

K03q)(l)HHHeHTbl W JI KECTKO 3aI€JIaHHBIX KOHCoJIei ABYTABPOBOI'0 CEYCHUA C IBYMH OCSAIMU CUMMETPUN

DopMyIsl IS i TIPH OTCYTCTBHH 3aKPETUICHHH CKAaTOTO Hosica ¥ PH

Bun narpysku

Harpy»xeHHslii nosic

3HAYCHUAX O

4<a<28 28 <a <100
CocpenoTodyeHHas: Ha KOHIIE KOHCOIH Bepxuuii w=1,0+0,16a v =4,0+0,050
Hmwxauit v =16,2+0,080a w=7,0+0,050
PaBHOMepHO pacnpeneneHHast Bepxuuit

v =142V

INpumeuanue. Ilpn Hammuuu 3aKpervieHHH CKaTOro I0sACa B TOPU30HTAIBHOH IUIOCKOCTH Ha KOHIE WIM II0 JUIHHE KOHCOIH
KO3(HUIIEHTSI i CIIeyeT ONpeaesATh KaK Ul KOHCOIN 0e3 3aKperuIeHH i, KpOMe CiTydasi COCPEIOTOYEHHOMN Harpy3KH, MPUIOKEHHON K BEpXHEMY
TNOSCY Ha KOHLE KOHCONH, TIPH KOTOPOM ¥ = 1,75y, (3Ha4eHue | cedyeT IPHHUMATh COrNIACHO IIpUMeY. Tabi. 77).

6) JJI1 CBApHBIX ABYTAaBPOB, COCTABJICHHBIX H3 TpPEX JIMCTOB, a TAKXE IS IABYTAaBPOBBLIX 0aJloK C TOSCHBIMHU
COCIUHCHUAMHU Ha BBICOKOIIPOYHBIX GonTax

hb, bty ) (176)

rze 0603HaYeHO:
JJISl CBAPHBIX IBYTABPOB:
t - TOJIUHA CTEHKU;
bfu 1| - LIMPMHA U TOJIIMHA 105ca OANKH;
h - pacCcTOSIHUE MEKIY OCSIMU TOSICOB;
a - pa3mep, paBHbii 0,54;
IJISl ABYTABPOBBIX 0aJIOK C MOSICHHIMHU COeTHHEHHSIMH HA BHICOKONPOYHBIX 001TaX:
{ - CyMMa TOJIIIMH CTCHKH U BEPTUKAIBHBIX MOSCHBIX YTOJIKOB;
bf— IIMPHHA JIFCTOB T05ICA;

tl - CyMMa TOJIIHUH JIUCTOB MOsAICa U FOpH3OHTaHbHOﬁ TIOJIKU MOACHOT'O YI'OJIKa,

h - paccTosiHIE MKy OCSIMH TaKeTa MOSCHBIX JIUCTOB;
a - IMUPUHA BEPTUKAIHHOM MOJKH MOSCHOTO YTrOJKa 338 BEIYETOM TOJNIIMHBI TOPH30HTAIBHOM TOJKH.
3nauenue ko3 puuuenta ¢, B hopmyine (34) He0OX0AUMO IPUHMMATE:

npu ¢ < 0,85 ¢, = ¢; mpu ¢, > 0,85 95, = 0,68 + 0,21¢,, HO He Goxee 1,0.
2. Ina Gajok IBYTAaBPOBOTO CEYEHHS C ONHOH OCBIO CHMMeTpHH (puc. 28) mus onpeneneHus koddduimenrta ¢
HE0OXOJUMO BEIYHCITHTE KO3QOHUITUEHTHI ¢ H ¢, 10 hopMyTaMm:

0 = J, 2hh E
LI R (177)
_J,2hh E
Y UJ LR, (178)

rae /| - pacCTOSHUE OT LEHTPA TSKECTH CEYEHHMs 10 OCU OoJjiee pa3sBUTOrO MOsCa;
hy - TO e, 0 OCH MEHee Pa3BUTOrO MOsCa;
/ of - AIMEET TO )K€ 3HAUCHNE, 9TO 1 B dbopmyne (175);
¥ - KO3 GUIHMEHT, BEIYUCIIIEMBIH 110 opMyIie

w:D(B+\/BZ+C); (179)

Koadoummentsr D, C u B B popmyite (179) ciaenyer onpenensarts 1o tadi. 79 u 80.

Jns nBytaBpoBbIx ceueHuit mpu 0,9 < n < 1,0 xonpUIMEHTH! ¥ CleAyeT OmpelelsITh JUHEHHONW HHTepHOIIIueH
MEXTy 3HAUYCHHUSIMH, TIOYIeHHBIMU TI0 (opmyde (179) nans nByTaBpoBBIX ceueHui nmpu # = 0,9 1 115 TaBPOBBIX TpH 7 = 1.

Jlist TaBpOBOTO CeYeHHs NPU COCPEJOTOUCHHOM MM PaBHOMEPHO pacrpeeraeHHol Harpy3ke u o < 40 ko3 dHUIHEeHTHI
w cnenyer ymHoxkaTh Ha (0,8 + 0,0040).

IMpun>07u5<1 ef/ by < 25 3Hauenne KodpduUMEHTA @, HEOOXOAUMO YMEHBLIMTH yMHOXKeHHEeM Ha (1,025 -
0,0ISIef/ b,) ¥ npuHUMATH TIpU 3TOM He Oonee 0,95.

3HaueHus / ef/ b, > 25 B Gankax c MEHEE Pa3BUTHIM CXKATBIM MOSACOM HE JIOIMYCKAIOTCA.

3Hauenus Ko3QPUIHEHTOB @) B Gpopmyiie (34) He0OXOAMMO NpUHUMATH 110 Tab. 81, Ho He 6onee 1,0.

3% Jlnsg Ganok IIBENNEPHOTO ceueHHs KodhQUIHMEHT ¢, cleayeT OmpenensTh Kak Jnsd 06aJoK CHMMETPHYHOTO
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IBYTAaBPOBOTO CEUCHHMS; TIPH ITOM 3HAYCHUS o HEOOXOAMMO BBIMUCIATE 1o dopmyre (175), a BeIUHCIECHHBIE 3HAUCHHS
¢, ymMHOXaTh Ha 0,7.

3nauenus J,, Jy u J, B popmynax (174) u (175) cnegyer NIpUHUMATE s IIBEILIEPA.

s :
-
x x
. .
o [l ]}
i E
==
el

Puc. 28. Cxema ABYTaBPOBOI'0 CEYCHUA C O0IHOI#1 0CBI0 CHMMETPUU NPU H3ruoe

TabGnuma79
Kopduuuentsr D u C

Koadpduuuent C npu cedeHUn
Bra marpysxu D JByTaBpoBoM 7 < 0,9 TaBpOBOM 7 = |
CocpennoToueHHas B CepeIuHe IpoJIeTa 3,265 0,330u 0,0826a
PaBHOMepHO pacnpeneneHHast 2,247 0,481u 0,1202a
UucThIil U3rud 4,315 0,101u 0,0253a

O003HaueHus1, IPUHATHIE B TAa01I. 79:
__ 4
Ji+dy s p=n(1-n) (9,87 +ay),

2
I,
a, = 0,385 Ji(J; +J2){ gfj

n

e JiJy h
371€Ch Jl u J2 - MOMECHTBI I/IHepI_II/I]/I COOTBETCTBECHHO 60J'H>IHCFO U MCHBIIECTO IMOSICOB OTHOCUTECIIBHO OCH CI/IMMeTpI/II/I CCYCHUA,
g =3sne
a- crnemyer onpenenats no Gopmyse (175), B KOTOPOH MOMEHT HHEPIHH CeYCHHS M KpydeHun | 3 11
rae b, mt; -

COOTBETCTBEHHO LIMPHHA M TOJIIMHA JIUCTOB, 00pa3yloIKX cedeHue; o = 1,25 - i1 JByTaBPOBOTO CEUYCHHS C OJHOH OCBIO
cummerpu; 0 = 1,20 - 171 TAaBPOBOTO CEUSHUSI.

Ta6numa 80
Koadpdpuuuent B

Koaddunment B npu Harpyske
Cxema CeueHHs U MECTO bd P Py

MIPUIIOKEHHS. HarPy3KU

COCpGHOTO'—IeHHOﬁ B cepeanHe
IpoJjieTa

I -*F 5

PaBHOMEPHO pacIpe/IeIIeHHOI BBI3BIBAIOIIEH YHCTHIN U3THO

u B

|

% + 51 gl B
I L

P

1-0 1-u -B

E : : :

O6o03HaueHus1, npuHsATHIEe B Ta01. 80:

0=n+0,734p; u=n+ 1,145p;

2
B= {0,47 - 0,035(%{1 + I;,_l - o,o7z(%j }}(2;1 -1

rjie b, - mmpuHa 6osee Pa3BUTOroO Mosica Ganku;

n - 0003HaYEHHE TO JKE, YTO U B Ta0II. 79.
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Tab6numa 81
Ko punuentsi ¢,
Jnasere g, Koappuunentst ¢, npu cxxatom nosice
boiree PasBUTOM MEHEC Pa3sBUTOM
¢2§0,85 Pp= ¢ Pp =P
¢,>0,85 |: n o l-n ¢, =0,68+ 0,219,
0 =9, 0,21+0,68><[—+ H
¢ ¢y
Tabnuima 82
MomeHTbI HHEPUMH HPH KPYUeHHH J, IPOKATHBIX BYTaBPOB 110 T'OCT 8239-72*
Homep nByTaBpa Jp em?
10 2,28
12 2,88
14 3,59
16 4,46
18 5,60
18a 6,54
20 6,92
20a 7,94
22 8,60
22a 9,77
24 11,1
24a 12,8
27 13,6
27a 16,7
30 17,4
30a 20,3
33 23,8
36 31,4
40 40,6
45 54,7
50 75,4
55 100
60 135

IMPAJIIOXKEHMUE 8
TABJALBI 1JIAA PACUETA 3JIEMEHTOB HA BBIHOCJIMBOCTH U C YYETOM XPYIIKOI'O

PA3SPYIIEHUA
Tabnuma 83
l"pynm,l 3JI€EMEHTOB U COE)II/lHeHHﬁ npu pacueTe Ha BLIHOCJIUBOCTD
Ne | Cxema 37IeMEHTa U PacIOI0KEHHUE PACUETHOTO I'pymnma
XapakTepHcTHKa dJIeMeHTa
ILII. CeYeHHUs 3JIEMEHTa
1 2 OCHOBHOI MeTaJul ¢ MPOKaTHBIMH HIIM OOpaOOTaHHBIMH MEXaHHYECKHM 1
- ITyTeM KPOMKaMH
a- To xe, c KpoMKaMH, 0Ope3aHHBIMU MAITMHHON Ia30BON pe3Koit 2
2 e OcHOBHOIT MeTa/1 ¢ 00pabOTaHHBIMH MEXaHMYECKUM ITyTeM KpPOMKaMH,
{ TIpU pa3HOU IMMPHHE U paJiyce epexoa 7, MM:
T TS 200 1
|z 10 4
3 f/ OCHOBHO#T METAIIT B COSJIMHCHUSIX HA BHICOKOTIPOYHBIX 60ITaX 1
Y fer?
'-T-—-‘_‘—..-._/_J/

4 OcCHOBHOM MeTai1 B 601TOBOM (0O0JITHI Kjlacca TOYHOCTH A) COSIMHCHUH B
CEYEHHUSIX [0 OTBEPCTHIO:

a) pU MapHBIX HAKJIAJAKaxX 4

0) IIpH OTHOCTOPOHHHX HaKJIaJIKax 5
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a [’
a "
4
4
-,
a
5 g Ilepexog u 3akpyrieHue (Knacc UHCTOTHI TIa30BOM pesku 1 wmmm 2
) o I >—
(pesepoBka) npu o > 72°, 2
6 DacoHKH TPSMOYTOJIBHOW (OPMBI, NPHBApEHHBIE BCTHIK HIM B TaBp K 7
3JIEMEHTaM KOHCTPYKIHMI 0e3 MeXaHWdeckol o0pabOTKM Tepexonma oOT
(hacoHKH K 37IEMEHTY
7 ®DacoHKH, IPUBapEHHbIC BCTHIK MM B TaBp K CTEHKaM U IoscaM Oalok, a 4
TaKoKe K dJIeMeHTaM pepM 1pu o < 45°
8 @®acoHKH NPSIMOYTOJIbHOI MM TpamnenueBUAHON (OPMBI, IIPUBAPEHHBIE K 7
mosicaM 0aJOK BHAXJIECTKy C OOBapKoOd IO KOHTYpPY HaxJecTKH 0e3
MeXaHNYECKOH 00pabOTKH IBOB
9 CTbIKOBOI HEOOpabOTaHHBII IOB; HAarpys3Ka IEpIEHIUKYIIpHAa CBAPHOMY 2
LIBY; CTHIKYEMBbIE SJIEMEHTBI OJIMHAKOBOH IIUPHHBI U TOJIIHHBI
Py
10 a/ CTBIKOBOI HEOOPAOOTaHHBIH IIOB; CTHIKYEMBIE JIEMEHTHI Pa3HOU IIUPHHEI 5
-Es1:5 WM PA3HOHN TONIIMHBI
m
11 OCHOBHOII MeTall B MecTe Iepexoja K CTBIKOBOMY IIBY CO CHSATBIM
124 «f Fan_ =
\ﬁ"§___{ & MEXaHUYECKUM CIIOCOOOM yCHIICHHEM IIIBa:
Ja la 4
a ‘ NP CTBIKOBAHHUH SJIEMEHTOB OJMHAKOBOI! TOJIIMHBI U ITHPUHBI 2
s
9
'//////Iﬁ\\\ X \\\\ TO K€, Pa3HOH TONIIVHBI U ITHPUHBI 3
a
12 a CTBIKOBOH IIOB, BBITNOJHEHHBIH HA TOAKIAAHOM JIMCTE; Harpyska 4
TIEPIICHANKYIISIPHA CBAPHOMY IIBY
o
13 CTBIKOBOH MIOB TPYO, BBIMOIHEHHBIN HA MOIKIATHOM KOJIBIIE 4
14 CoennHeHNe BCTHIK IPOKATHBIX MPOQHIeh 4
15 CpapHbIe CEUeHHs ABYTaBPOBOTO, TABPOBOTO M JAPYTMX THUIIOB, CBAPEHHBIE 2
HETPEePhIBHBIMU POJOJILHBIMY LIBAMHU IPH ACHCTBUM YCWIHS BIOIb OCH
mBa
16 OneMeHT  cO  BCIOMOTATENbHBIM  3JIEMEHTOM,  IPHKPEIIEHHBIM
MIPOJOIBHBIMH IIBAMH, TIPH 0.
1o 45° 4
90° 7
17 OOpbIB MOSICHOTO JHCTa 0e3 MeXaHW4ecKoH 0OpabOTKH IIONEpeduHOro 7
(;1o6oBoro) mBa

WWW.STROYTENDERS.RU
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1o
et
R
18 a OCHOBHOIl MeTall ¢ MOHNEepPEeYHbIM IIIBOM; CBAapHOIl IIOB JIBYCTOPOHHHUI C 4
UIaBHBIM TI€PEX0/I0M K OCHOBHOMY METaJlTy
yd
19 S — OCHOBHO# MeTaJlI PaCTSHYTHIX MOSICOB OAIOK U 37IEMEHTOB (hepM BOIM3H 5
E nuadparm u pedep, NPUBapeHHBIX YIIIOBBIMHU IIIBAMU
[E4
20 2 5¢ OCHOBHOII MeTaJuI B MecTe Iepexojga K TIornepedHoMy (I1060BOMY) 6
aj YTJIOBOMY IIBY
21 OCHOBHOII MeTalll B COEAUHEHHUAX C (hIaHroBHIMH MIBaMH (B MeECTax
Tepexo/ia OT 37€MEHTa K KOHI[aM ()IaHTOBBIX IIIBOB):
a) ¢ IBOMHBIMH ()IIAHTOBBIMHU LIIBAMHU 8
0) ¢ (y1aHrOBBIMH ¥ JIOOOBBIMY IIBAMHU 7
B) IIPH TIepejade yCUIIHs Yepe3 OCHOBHON MeTalll 7
T) KN aHKePOB IS KPETUICHHSI CTaTbHBIX KaHATOB 8
22 OCHOBHOI1 MeTaJl1 TPYObl PAaCTSHYTOTO pPackoca IMPH OTHOIICHUH TOJIINHE
K Hapy>XKHOMY AHaMeTpy TpyObI mosca:
t,/d, =1/14 7
120<¢t,/d, <1/14 8
23 OcHOBHOI MeTayul TPyOBI pPACTSAHYTOrO packoca IIpU OTHOIICHHH
AuameTpoB packoca u nosica d;/ d, = 0,4 - 0,7 1 OTHOIIEHUH TOJIIMHBI K
Hapy>KHOMY JHaMeTpy TpyOsI mosica:
t,/d, >1/14 6
m
120<¢t,/d, <1/14 7
135<¢t,/d <1/20 8
m
Tabnuma 84
Koapduuuenrs! f 151 pacuera 3j1eMeHTOB € y4€TOM XPYNKOT0 pa3pylleHUs CTaIu
Tonmusa 3Ha4yeHus [ A1 CTane ¢ IPeaesioM TeKy4eCTH U KIMMaTHYECKUX PaiioOHOB
CTPOUTENBCTBA
HOMEp CXeMBI DIIeMEHTa H PACTIONOKEHHE | rooria B o5, 285 MITa (2900 kro/en?) 10 380 MITa (3900
pacyeTHOrO CEUEHHs. PAcuCTHOM | 5 285 MIla (2900 xrc/s CMZ) >
CEUECHHH, MM, Krc/cMm-)
He Goree g |0, 0, L, IL,uIL)*| L, ull I
Ne 1 mo Tabn. 83* mpu TUIBOTHHHOIN pe3ke 10 1,00 1,00 1,00 0,75
CBOOOIHBIX Kp()M()Kl 20 0,90 He npumensts 0,80 He npumensts
30 0,85 Toxe He npumeHsts To xe
Ne 3 mnu 4 mo Tabn. 83* npu HATUYNHU KOJOTHIX 10 1,00 1,00 1,00 1,00
OTBepcmﬁ2 20 1,00 0,95 1,00 He npumMeHsTh
Ne 6 wiu 7 o Taba. 83* 10 1,00 0,95 1,00 0,90
20 0,90 0,80 0,90 0,90
30 0,85 0,75 0,60 [IpuMeHsTH TOJNBKO B
taconkax
Ne 16 o Tabm. 83* 10 1,00 1,00 1,00 1,00
20 1,00 0,95 1,00 0,80
30 1,00 0,87 0,90 IIpuMeHSTh TONBKO BO
BCIIOMOTATEJIbHBIX MNIEMCHTAX
Ne 18 o Tabm. 83* 10 1,00 1,00 1,00 1,00
20 0,95 0,85 1,00 0,90
30 0,90 0,80 0,90 0,60
Ne 21,a mo Tabn. 83* mpu rUIBOTHHHOH pe3ke 10 1,00 0,95 1,00 0,70
CBOOOTHBIX KPOMOK 20 0,90 He npumensTs 0,75 He npumMeHsTH
30 0,85 To xe He npumensits To xe

1B ocranbnpix cuyyasx = 1,00.
2 pu cBepneHbIxX oTBepcTHsX f = 1,00.
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3 C yuerom TpeGoanmii m. 2.1%*.
MNPUJIIOXEHUE 8, a
ONNPEJIEJIEHUE CBOMCTB METAJLIA

1. I[Ipu uccnenoBaHUN M NCTIBITAHAN METaJlIa He0OX0ANMO OMPEeIeNATh CICAYIONINe IIOKa3aTeNu:

XUMUYECKHUH COCTaB C BBISBICHHEM COJEPIKaHUA 3JIEMEHTOB, IPEyCMOTPEHHBIX IOCyJapCTBEHHBIMU CTaHAAPTAMHU UIH
TEXHUYECKIMH YCIIOBHSMH Ha CTalIb;

npefen TEeKy4ecTH, BPEMEHHOE CONpPOTUBIEHHE M OTHOCHTENBHOE YNIMHEHHE IpPU HCHBITAHUSX Ha pacTsHKeHHe
(pexoMeHyeTCs POBOANTD UX C IIOCTPOCHUEM IuarpamMmbl padboTsl ctanu) mo [OCT 1497-84%*;

ynapayo Ba3kocTh o I'OCT 9454-78* myis Temmnepatyp, COOTBETCTBYIOLIUX IPYyIIe KOHCTPYKIUN U KIMMATHUECKOMY
paiioHny mo Tabi. 50%, u mociae MEXaHHYECKOro CTapeHHs B COOTBETCTBHM C TOCYHZApPCTBEHHBIMU CTaHAapTaMU WU
TEXHUYECKIMH YCIIOBHSMH Ha CTallb.

Jns xoHCTpykiumi 1-it u 2-if rpynn Tabna. 50%, BBIMOTHEHHBIX W3 KUIAIIEH cTald TONIIUHOI cBeime 12 MM H
AKCIUTYaTHPYIOMINXCS TIPH OTPHULIATEIBHBIX TEMIIEPATyPax, JOTIOIHUTEIBHO CIIEAYET ONPEACIATh:

pacnpeneneHre CepHUCTHIX BKIIOYeHUH criocoOoM oTrevarka o baymany mo TOCT 10243-75%;

MHUKPOCTPYKTYPY C BBIABICHHEM pa3mepa 3epHa mo [TOCT 5639-82*.

MexaHndeckrde CBOWCTBA CTalHM MOIYCKAETCS OIPENeNsATh C NPHUMEHEHHEM IPYTHX METOIOB, 00eCIeYHBaIOMINX
Ha/Ie)KHOCTh PE3YNbTaTOB, COOTBETCTBYIOIIYIO HCIIBITAHUSM Ha PacTsHKEHHE.

2. Ot6op mpod mns XMMHUYECKOro aHajdu3a M 0Opas3loB I MEXaHWYECKUX HCIBITAHUN TPOW3BOIAT W3 IIIEMEHTOB
KOHCTPYKIIMH OTAENBHO AJIs KaKJA0W MapTUX MeTajlia.

K maptum mMertaimra OTHOCATCS 3JE€MEHTHl OZHOTO BHIA IMpoKaTa (10 HoMepaM Ipoduiieli, TOMmuHAM 1 MapKaM CTajH),
BXOJSIII[M€ B COCTaB OJHOTHITHBIX 3JIEMEHTOB KOHCTPYKIMH (T1osica epM, pemierka (epm, mosica MOJKPAHOBBIX OaloK M
T.I.) OXHON ouepeau cTpouTenscTa. [lapTHs MeTanna MODKHA OTHOCHUTBCS He Oomee yeM Kk 50 OZHOTUIHBIM
OTIIPaBOYHBEIM MapkaM oOmielf maccoit He Oomee 60 T. Ecnm oTmpaBouHBIE MapKH TPENCTABISIIOT COOOH IPOCTHIE
JJIEMEHTHl M3 TPOKATHBIX Npoduiell (IporoHsl, Oanky, CBS3M U T.I.), K MNapTHM MOXET OBITH oTHeceHO 10 250
OTITPaBOYHBIX MAPOK.

Yucno npob 1 06pa3loB OT KakJOH MapTHHU MeTallla JODKHO OBITh HE MEHbIEe YeM yKa3zaHo B Tabiu. 85, mpu oTOope
po0 1 00pa3oB HeoOxoauMo cobmonaTh TpeboBanus [OCT 7564-73%*.

Mecra oTOopa npob 1 HEOOXOAMMOCTh YCIIICHHS MECT BBIPE3KH 00pa3IloB ONPENEISTIOTCS OpraHu3anneil, mpoBo e
o0cief0BaHNe KOHCTPYKITHH.

Tabnuma 85
Yucj10 npoBepseMbIX 371eMeHTOB, IPOd U 00pa3LoB
N YHCio 31eMeHTOB, IPOBEPSEMbIX B Yucino npob 1 06pa3ios
Bua ucnipitanuii
MApTHH OT DJIeMeHTa BCEro OT MapTUH

XuMuueckuil aHaIu3 3 1 3
VcnibiTanus Ha pacTsiKeHHE 2(10% 1 2(10%)
VcnbITanus Ha yIapHYIO BSI3KOCTh 2" 3 6"
Ortneyarok no baymany 2 1 2

* Ilpu ompeneleHWH TIpefiesia TEKydeCTH CTald W BPEMEHHOTO CONPOTHBICHMS IO pe3yibTaTaM CTaTHCTHYECKOH OOpabOTKHM JaHHBIX
UCIIBITAaHUH 00pa3IoB.
** Jlnist KayKI0# HPOBEPsieMOI TeMITepaTyphl U U1 UCTIBITAHUH ITOCIIC MEXaHUUECKOTO CTapeHUS.

3*. Ilpenen Tekydyectu Ryn UM BPEMEHHOE CONMPOTUBJIEHUE CTAIU R, MO pe3ynbTaTaM CTaTUCTUYECKOH 00paboTKH
JTAHHBIX UCTBITAHUA 00Pa3I[0B BBIYKUCIISAETCS MO hopMyIie

R =0o -aS, (180)

1 n
5, =13,
rae ns - cpemHee apupMETHYSCKOe 3HAUeHHE Tpejaeia TeKYy4ecTH WM BPEMEHHOTO CONPOTHBICHHS
WCIBITAaHHBIX 00Pas3IoB;

a:1,65[1+% L

Jnoon J - kK03 GUIMEHT, YIUTHIBAIONIHI 00bEM BEIOOPKH;

- cpelHee KBaJpaTU4ecKoe OTKIOHEHHE PE3YIbTaTOB HCIIBITAaHU;
0, - TIPeJIeIT TeKY4YeCTH UM BPEMEHHOE CONPOTHUBIICHHE i-r0 00pasia;

n - Y9HUCIIO UCTIBITAHHBIX 00pa31oB (He MeHee 10).
Ipu snavennn S/ g, > 0,1 nCMONBL30BaHKUE PE3YIIBTATOB, MONYYEHHBIX 110 HMEOIIMMCS TaHHBIM MCIIBITAaHNH 06pasLos,

HE JIOMYCKaeTCs.
MHNPAJIOXEHUE 9%

OCHOBHBIE BYKBEHHBIE OBO3HAYEHHWA BEJIMYNH

A -  mnomanp cedeHus OpyTTo;
pn - TUIOLIAb CedeHnUs OOITa HETTO;

A
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Ad - IUIomraab CEYCHHUS pacKoca,

Ay~ IIOmIAab CeUEeHUs IOJIKH (T10sca);
S

A, - TmIomaab CEYEHHS HETTO;
A,, - TIOWaab CEYSHHs CTEHKH,
Awf‘ IUIOIAIb CEYEHHs IO METAILTY YIJIO0BOTO IIBA;
A, - TIomaak CeYCHNs 10 METaUTy FPaHUIIbI CIUIABICHUS,
E - monyns ynpyrocru;
F- cwuna;
G- MOIynb CIBUTa;
Jp - MOMEHT MHEPLUU CCUCHHS BETBY;
Js J4- MOMEHTBI HHEPIMH CEUYEHHUI Iosca ¥ packoca (pepMbl;

Jg-  MOMEHT HHEPLHHU CedyeHHs peOpa, IIaHKH;
J - MOMEHT MHEPLHH CEYCHHS IPOIOJILHOTO pedpa;
.- MOMEHT UHEPLUHU KPyUeHHs OalKH, penbea;
; Jy - MOMEHTHI HHEPIIUU CEUEeHUs OpPyTTO OTHOCUTENIFHO OCeH COOTBETCTBEHHO X-X U J-);
- TO K€, CeUeHHs HEeTTO;

M -  MOMEHT, H3ru0aroIii MOMEHT;

- MOMEHTBI OTHOCUTEILHO OCel COOTBETCTBEHHO X-X H J-V;
N - TpojoJbHAs CHJIa;

N ;- HONOJHHUTENBHOE YCHIIHE;

Ny, - TIPONOJIBHAS CHIIA OT MOMEHTA B BETBH KOJIOHHBI,

Q- nomepeuHas CUia, CHJIa CABUIa;
Qﬁ - YCIOBHAs IONEPEYHast CHIIA [ COCIUHUTEIbHBIX JIEMCHTOB;

O, - YCIOBHasl [ONEpevHas CUIa, IPUXOSIIASCS HA CUCTEMY ILIAHOK, PACIIOIOKCHHBIX B OJIHOH IIIOCKOCTH;
Ry, - PacyeTHOE CONMPOTHBIECHHE PACTSIKEHHIO (yHIAMEHTHBIX OOJITOB;

Rbh - Ppacd€THOC COMMPOTUBIICHUEC PACTKCHUIO BBICOKOIIPOYHBIX 6OJ'ITOB;

Rbp - pacueTHOEe COINPOTHUBIICHHE CMATHIO OONTOBBIX COETUHEHUIA;

Ry - PpacueTHOE CONMPOTUBIIEHUE CPE3Y OONITOB;

R,,- pacueTHOE CONPOTUBIICHUE OONTOB PACTKEHHIO;

Ry, - HOPMAaTHBHOE CONPOTHBICHHE CTaNM GOJTOB, MPUHUMAEMOE PABHBIM BPEMCHHOMY CONPOTHBICHHIO O, 110

TOCYIapCTBEHHBIM CTaHIapTaM U TEXHHIECKHM YCIOBHUSIM Ha OONTHI;
R, - pacyeTHOe conpoTHBicHUE pacTskeHno U-00pasHbIX 60NITOB;

Rcd - PpacCdYC€THOC CONPOTUBIICHUEC AUAMETPAJIbHOMY CKATHUIO KAaTKOB (HpI/I CBO6OI[HOM KaCaHWU B KOHCTPYKIHUAX C

OTpaHHUYCHHON MOABHKHOCTEIO);
Ry, - pacyeTHOC CONPOTHBICHUE PACTSHKCHUIO BBICOKOIPOYHOM IIPOBOJIOKH;

Ry, - pacyeTHOE CONMPOTHBICHME MECTHOMY CMSTHIO B LMIMHIPHYCCKHX MIapHUpax (uangax) Ipu II0THOM
KacaHHH,;

R )~ PacueTHOE CONPOTHBIIEHUE CTATH CMATHIO TOPIIEBOI MOBEPXHOCTH (IIPU HAJTUYIUU IIPUTOHKN);

R, - pacyeTHOe CONPOTHBIIEHHE CTAH C/IBHTY;

R, - pacueTHOE CONPOTUBICHHE PACTSHKCHHIO CTAJM B HALPABICHUH TOJIIIMHBI IIPOKATa;

R, - pacyeTHOE CONPOTHBIIEHHE CTAIU PACTAKEHHIO, CHKATHIO, M3THOY M0 BPEMEHHOMY CONPOTUBIICHUIO;

R, - BPEMEHHOE CONIPOTHBIEHHE CTalM Pa3pbiBy, NPMHUMAEMOE PAaBHbIM MMHHMAIbHOMY 3HAYECHHIO 0, IIO

roCyIapCTBEHHBIM CTaHIAPTAM U TEXHHMYECKUM YCJIOBHUSIM Ha CTAJIb;
wa- pacyeTHOEe CONPOTHUBICHHE YTTIOBBIX HIBOB cpe3y (YCIOBHOMY) 11O METAJLTy IIIBa;

Rwu - PacUCTHOC COIMPOTUBJICHUEC CTBIKOBBIX CBAPHBIX COGHHHGHHﬁ CIKaTHIO, pacCTAKCHUIO, I/I3FI/I6Y 10 BpEMCHHOMY

COIPOTUBJICHUIO;
,, - HOPMATHBHOE CONMPOTUB/ICHNUE METal/la LIBA [10 BPEMEHHOMY COIPOTHBIICHHIO;

RWH
R, .- pacueTHOE CONPOTHBIICHUE CTHIKOBBIX CBAPHBIX COCAMHCHUI CIIBUTY:;
R,, - pacyeTHOe CONPOTHBJICHHE CTHIKOBBIX CBAPHBIX COCIMHEHHH CXKATHIO, PACTSHKEHHUIO H u3ruby Mo mnpenenry

TEKY4€eCTH;
R, - pacueTHOE CONMPOTHUBIICHHE YIIOBBIX LIBOB CPe3y (YCIOBHOMY) 110 METAJLLY IPAHHLIBI CILIABICHNS,
Ry - pacdeTHOE CONPOTHBIICHHE CTAIN PACTSKEHHUIO, CKATHIO, H3THOY IO TpeeiTy TeKydecTH;
Ry, - Tpenem TeKy4ecTH CTalH, NPUHUMACMbIH PABHBIM 3HAYCHHIO HpeJe]a TeKY4eCTH G, IO IOCyAapCTBEHHBIM

cTaHAapTaM M TEXHUYECKHM YCIOBUSIM Ha CTalb;
S-  cTaTMYecKuit MOMEHT CABUTaeMOMN YacTH CEYEeHHUs1 OPYTTO OTHOCUTEIBHO HEUTPaIbHOH OCH;
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W Wy - MOMEHTHI COIIPOTHBIICHUS CEYCHHUS OPYTTO OTHOCHTEIFHO OCEH COOTBETCTBEHHO X-X U V-V,
W Wyn - MOMEHTBI COMPOTUBIICHHS CEUCHHUS HETTO OTHOCUTEIBHO OCEH COOTBETCTBEHHO X-X H }-V;
b-  umpuHa;
bef‘ pacdeTHas MINPUHA;
bf- mupuHa nonku (mosica);
b, -  MpHHA BBICTYNAKOLIEH YacTh pedpa, cBeca;
€€ €y - K03 (DUIMEHTHI A pacueTa Ha MPOYHOCTh C YISTOM Pa3BHUTHUS IUIACTUYECKUX AedopMaiuii mpu u3rube
OTHOCHTEIBHO OCEH COOTBETCTBEHHO X-X, V-V;
€-  DKCIEHTPUCHUTET CHUIIBI;
h-  BBICOTa;
h o PACUCTHAd BHICOTA CTEHKY;
h,, - BBICOTA CTEHKH;
i- panuyc MHEPIUHU CEUEHU;
ipin - HANMEHBLIMI PAIMyC HHEPLMK CEYEHHUS,
i iy - paxuychl HHEPILIUU CEYEHHSI OTHOCUTEIBHO OCEH COOTBETCTBEHHO X-X U J-V;
k/»- KaTeT yIJ0BOro 11Ba;
/- JUTHHA, TIPOJIET;
[,-  1IuHA CTOMKHM, KOJIOHHEI, PACHOPKH;
;- mnmHa packoca;
/ of~  DAcveTHAs, yCIOBHAS JUTHHA;
[, - nnvHa maHeny nosica GepMbl UM KOJIOHHBI;
lv - JUIMHA IUIaHKH;
[, - JIMHA CBApHOTO LIBA;
[ ; 1, - pacdeTHBIC IJTMHEI HJIEMEHTA B INIOCKOCTSX, IIEPIIEHANKYIIIPHBIX OCSM COOTBETCTBEHHO X-X U )-V;
x>y
m -  OTHOCHUTENbHBIN dKCUEHTPUCUTET (m =ed /| W c);
M yp= TIPUBE/ICHHBI OTHOCUTENBHBIN SKCIICHTPUCHTET (m of = mn);
r- paauyc;
f- TOJIIUHA,
t/»— TOJIIIMHA TIOJKH (T0sca);
t, - TOJUIMHA CTEHKH;
ﬁf u B, - KOOQQUUMEHTH it pacyera yrioBOro IIBa COOTBETCTBEHHO 110 METAILTy IIBA M [0 METAIUTy IDaHMIbI
CIUTABJICHHS,
Yy~  KOdDOULUMEHT yCIOBUI pabOThI COCAMHEHNS;
Y.~  KodbuumeHt ycnosuit paboTsl;
¥,- KOIDOUIMEHT HALEHKHOCTH 10 HA3HAYCHHUIO;
- k02 puIIeHT HaIe)KHOCTH 0 MaTepuay;
¥, - KOIDOULMEHT HALEIKHOCTH B PACUETAX 110 BPEMEHHOMY COIPOTUBIICHHUIO;
7 - KO3(DOUIMEHT BIUSHUSI POPMBI CCUCHHS,
A-  THOKOCTB (1= lef/ 0);
A - ycrioBHas THOKOCTS ( A=nR,/E );
A oy~ TIPUBENICHHAs THOKOCTB CTepPIKHSI CKBO3HOTO CEUCHUS;
Ay - YCIIOBHAsI [TPUBE/ICHHASI THOKOCTh CTEPIKHsI CKBO3HOTO CeueHHUS ( Ay =hyy R, /E );
h
x w=—AR/E
_ v .
w - YCJIOBHasi THOKOCTb CTEHKH ( t );
A - HAWGOMBIIAS YCIOBHAS THOKOCTH CTEHKH;
A ky - pacyeTHbIC THOKOCTH 3JIEMEHTA B INIOCKOCTSX, MEPICHANKYIISIPHBIX OCAM COOTBETCTBEHHO X-X U V-V,
v- ko3 ¢umnueHt nonepeuHoit nepopmarmu cranu (Ilyaccona);
0jpc = MECTHOE HATIPSIKEHHUE;
0y; 0, -  HOPMAITbHBIC HANPSHKEHHS, APAIUIENBHBIE OCSM COOTBETCTBEHHO X-X 1 -y,
Ty, =  KacaTelbHOE HANPSKEHHE;
o(x, ) - k03 (PUIMEHT IPOJOIBHOTO U3rHba;
¢, - KOOQOUUMEHT CHIDKEHHs pPacueTHbIX CONPOTUBICHHH TPH M3TUOHO-KPYTHIBHON (opMe moTepu

YCTOWYHBOCTH 0aJIoK;
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¢, - KO>PQUUMEHT CHIKECHHS. PACUCTHBIX CONPOTUBICHNH PU BHELICHTPEHHOM C)KATHH.

COJEPKAHUE

1. O0mme 1moJ0KEHUS

2. MaTepuaJibl /Ui KOHCTPYKIUNA U COSINHEHMIA
3. PacyeTHBIC XapaKTEPUCTUKN MaTSPUAIIOB M COSTMHEHUIA
4*. Yuet ycioBui pab0Thl U Ha3HAUYEHUS KOHCTPYKIIUI

5. PacyeT 2J1eMEHTOB CTaIbHBIX KOHCT[)ngI/Iﬁ Ha OCEBBIE CHJIbI U U3THO
LleHTpanbHO-PaCTIHYTHIC U IIEHTPATLHO-CHKATHIC JIEMEHTHI

H3rnbaemMplie di1eMEHTHI
DJIEMEHTBI, ITI0IBEPIKEHHBIE JIEHCTBUIO OCEBOM CHJIBI C M3rHOOM
OnopHble YacTu
6. PacueTHble JUIMHBI U IIpeAeIbHbIE THOKOCTH DJIEMEHTOB CTAIBHBIX KOHCTPYKIUI
Pacuernpie JUIMHBI DIEMEHTOB IUIOCKUX (PEPM U CBA3EH

PacuerHble ATMHBI DIEMEHTOB MPOCTPAHCTBEHHBIX PEHICTYATHIX KOHCT [)yK[lI/Iﬁ
PacdeTHbIC IMHEI 2JIEMEHTOB CTPYKTYPHBIX KOHCTPYKITHI

Pacuernple JUIMHBI KOJIOHH (CTOEK)
TIpenenbHble THOKOCTH CXKATHIX DJIEMEHTOB
IIpenenpHble THOKOCTH PACTAHYTBIX DJIEMEHTOB
7. ITpoBepKa yCTONYMBOCTH CTEHOK U MTOSICHBIX JINCTOB M3rH0AEMBIX M CIKATBIX DJIIEMEHTOB
Crenku 0aok
CTeHKH IEHTPAILHO BHEIIEHTPEHHO-CKATBIX U CKATO-U3TMOAEMBIX DJIEMEHTOB
Tlosicupie MCTBI (ITOJIKK) LEHTPAIBHO-, BHEINEHTPEHHO-CHKATBIX, CIKATO-U3THMOAaEMBIX M
M3ru0aeMBIX DJIEMEHTOB
8. PacueT IMCTOBBIX KOHCTPYKITNHA
Pacuer Ha NpoYHOCTH
Pacder Ha yCTOWYHMBOCTH
OcHOBHBIE TPEOOBAHMS K pAaCcYETy METANINYECKHX MEMOPAHHBIX KOHCTPYKITHI
9. Pacuer 3JIEMEHTOB CTaIbHBIX KOHCTPYKINN Ha BEIHOCIHUBOCTD
10. PacdeT 5JIGMEHTOB CTaJIbHBIX KOHCTPYKIHMH Ha MPOYHOCTh C YYETOM XPYIKOrO
a3pyIIECHAS
11. PacdeT coeAMHEHUN CTAIBHBIX KOHCTPYKITHI
CaapHble COSIUHEHUS
boinroBble coemuenus
CoenMHEHHUs Ha BBICOKOIIPOYHBIX 00JITax
Coeaunenus ¢ hpe3epoBaHHBEIMHA TOPLIAMA
TlosicHple COeIMHEHMS B COCTABHBIX OaJIKax
12. O6mmue TpeboBaHusl 10 MPOESKTUPOBAHUIO CTATBHBIX KOHCTPYKINN
OCHOBHBIE TTOTOKCHUS
CaapHbIe COCTUHEHUS
BoaToBble coeIMHEHN B COEAMHEHHUS Ha BLICOKOIIPOYHEIX 00JTax
13. JomosHHUTENbHBIE TPEOOBAHMUS 110 MPOEKTHPOBAHMIO IIPOM3BOJCTBEHHBIX 3JaHMH U
COOpYKEHUHN
OTHOCHTEILHBIE TPOTHOBI U OTKJIOHEHUS KOHCTPYKIUI
Paccrosnns Mexkay TeMIIepaTypHbIMU [IIBAMHA
DepMbl U CTPYKTYPHBIE IIATHI TOKPBITHI
KomonHb!
Cpsazu
banxu
IToakpaHoBLIe OaIKH
JIucToBbIE KOHCTPYKIIMK
MonTaXHBIE KpEIUICHUS
14. JlonoaHUTeNabHbIE TPeOOBAHUS MO MPOESKTUPOBAHUIO JKUIIBIX M OOIIECTBEHHBIX 3/IAHUMA
Y COOPY)KEHUH
Kapkacublie 31anus
Bucsune mokpeIThs
15*. JlonmoJHUTENbHbIE TpeOOBaHUS TO MPOSKTUPOBAHUIO ONOP BO3AYUIHBIX JIUHHIA
2JIEKTPOIEePEIauu, KOHCTPYKIIMHA OTKPBITBIX pACHpe/IeIUTENbHbIX YCTPOWCTB U JIMHUHN
KOHTAKTHBIX CETeH TpaHcHopTa

16. JlonodaHWTENbHbIE TpeOOBaHMs MO MPOEKTUPOBAHUIO KOHCTPYKIMKA aHTEHHBIX

coopyxkennii (AC) cBs3u BeIcoTOi 10 500 M

17. EOHOHHI/ITCHLHI)IS T[ZC6OBaHI/Iﬂ 0 IPOCKTUPOBAHUTIO THUAPOTEXHUYICCKUX coopyme}mﬁ

PEYHBIX
18. JlomonHUTENbHBIE TPEOOBAHUSI 10 MPOESKTUPOBAHUIO OATOK C THOKON CTEHKON

19. JlomoJHUTEAbLHBIE TPEeOOBAHMS II0 IIPOSKTUPOBAHHUIO OaloK ¢ 1ephopHupOBaHHOI
CTCHKOM

20*. JlomosHuTeNnpHBbIE TPeOOBAaHUS N0 MPOEKTUPOBAHMIO KOHCTPYKIUN 3HaHUN U
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COOPYKEHHH IPU PEKOHCTPYKITUU

IIpunosxenue 1. MaTepuasl Juis CTaJbHBIX KOHCTPYKIIMHA U UX PAacUeTHBIE COMPOTUBICHUS
[Ipunoxenne 2. MaTtepualbl JUId COCIMHCHHH CTAIbHBIX KOHCTPYKIIMH M HMX pPAacUYCTHHIC

CONPOTUBIICHUS
IIpunoxenne 3. Pusnyeckre XapaKTePUCTUKU MATEPHATIOB

Ipunoxenue 4*. Koo duimeHTs! yeaoBuid paboThI JUI PACTAHYTOr0 OAMHOYHOIO YIojKa,
MIPHUKPEILIIEMOr0 OIHOM ITOJIKON 0oJTaMU

Ipunoxenue 5. Kosdduimentsl juisd pacdyera Ha IIPOYHOCTH DJIEMEHTOB CTaJbHBIX
KOHCTPYKIIMHA C YUETOM Pa3BUTHS IJIACTHIECKUX AedopMaIinii

[punoxenne 6. KooddunmenTsl Juis  pacyera Ha YCTOWYMBOCTL  IIEHTPAILHO-,
BHELIEHTPEHHO-CHKATBIX U CHKATO-M3rH0AEMBIX DJIEMEHTOB

ITpunoxenne 7*. KoaddbumeHTnr ¢, AU pacyera 0aJIoK Ha YCTOWYHMBOCTH

ITpunoxenne 8. TaOaUIBI [JIg pacyeTa dJIEMEHTOB Ha BEIHOCINBOCTE M C YYETOM XPYIIKOIO
a3pyIIECHAS

[Ipunoxenne 8, a. OnpeaeaeHNe CBOMCTB METallJIa

ITpunoxenne 9*. OcHOBHBIE OYKBEHHBIE 0003HAYECHHUS BEIUYNH

MunucTepcTBa u BEJIOMCTBA
Poccuiickoit ®eneparuu
MUHUCTEPCTBO CTPOUTEJILCTBA I'occrpon u MUHCTPOH peciyONuK B
POCCUNMCKOU ®ENEPALINN cocraBe Poccuiickoii denepanuu
MUHCTPOIL POCCUU IIpoexTHble U Hay4HO-
HCCIIEJIOBATEIbCKAE WHCTHTYTHI (T10
117937, I'CII-1, Mockga, yi. Ctpoureneid, 3, kopi. 2 CITHCKY)

04.01.95 Ne 13/1
Ha Ne

O npuMEHEHHUHU B CTPOUTENLCTBE
(acoHHOTO TIpOKaTa
mo TY 14-11-302-94

3ana HO-CUOMPCKUM METAJUIypPIrHYeCKMM KOMOMHATOM OCBOEHO IPOM3BOJCTBO (haCOHHOrO mpokara (YrojKH
PaBHOIIOJIOYHBIC, IBEJUICPHI, ABYTaBPbI) C TONIIMHOW moiku a0 10 MM BrmouutensHo 1o TY 14-11-302-94 «IIpokar
¢daconnwrii C345 w3 yriepoaucTod cramw, MOIWGUIIUPOBAHHONH HHOOWEM», pa3paboTaHHBIM KomOmHaTOM, AO
«YpalbCcKuif THCTUTYT MeTasutoB» U corinacoBaHHbM [IHMUCK um. Kyuepenko.

I'maBTeXHOpPMUpPOBAHKE COOOIIALT, UYTO (hacoOHHBIN mpokaT u3 ctamu C345 xateropuit 1 u 3 mo TY 14-11-302-94 moxer
npumeHatscs B cooTBercTBUU co CHulI 11-23-81 «CranpHble KOHCTpYKIMM» (Taba. 50) B TeX e KOHCTPYKIUSX, IS
KOTOPBIX MpeaycMoTpeH npokat u3 cranu C345 xareropwuii 1 u 3 mo 'OCT 27772-88.

Havanpauk ['maBTeXHOpMUpPOBaHUSA B.B. Tumenko

HUcn. oany6ssrii B. 1.
930-09-14
IT «fas-pr»

Pexomenaanuu no NpMMeHEHNIO B CTPOUTEIbHBIX CTAIbHBIX KOHCTPYKIMSIX MPOKATA NOBBILIEHHOH MPOYHOCTH U3
craam C315.

BBenenne

Mertannypruueckoil IpOMBIIUIEHHOCTBI0 OCBOSHO IIPOU3BOACTBO MPOKATa JUIS CTPOUTENBHBIX METAJUIOKOHCTPYKIUH U
SKOHOMHO-J1erupoBaHHoi ctanu C315. YpouHnenue, Kak MpaBuio, JOCTUTAETCS] MUKPOJIETUPOBAaHIUEM MaJIOYTIEPOAUCTOMN
CHOKOMHON CTaly KakuM-THOO M3 DJIEMEHTOB: TUTAaHOM, HHOOWEM, BaHaJuWeM HIM HUTpHUAaMu. JlernpoBaHHE MOXET
COYETaThCS C KOHTPOIHNPYEMOM POKATKOW MITH TEPMIYECKOi 00padOTKOH.

JocTturaytele 00beMbI IPOU3BOACTBA TUCTa U (DaCOHHBIX Npoduiaed u3 HoBoH cramu C315 MO3BOIAIOT MOTHOCTHIO
YIOBICTBOPUTH MOTPEOHOCTH CTPOUTENHCTBA B MpPOKAaTe C IPOYHOCTHBIMH XapaKTEPHCTHKAMH M XJIaJOCTOHKOCTBHIO,
OIM3KUMHU K HOpMaM IJIs Hu3KoneruposanHoit cranu no FOCT 27772-88.

1. HopmaTuBHAas JOKYMEHTALMS HA MPOKAT

B HacTosmee Bpemst pazpaboTaHa ceprsi TSXHUIECKHX YCIOBHUH Ha TpokaT u3 ctamm C315.

TY 14-102-132-92 «IIpoxaTt ¢aconnblii u3 cramu C315». [lepxaTens NOATUHHUKA M H3TOTOBUTENb IpOKaTa -
Hwxae-Tarmibcknii MeTaTyprudeckuii komOuHat, coprameHt - mBeutepsl mo TOCT 8240, paBHOITOJIOYHBIC YTIIOBBIE
npouiIi, HEPaBHOIIOJIOYHBIE YTIIOBBIE TPOQIIIH, TBYTaBPHl OOBIKHOBEHHBIE U C MApaJICTbHBIMU TPAHSIMU HOJIOK.

TY 14-1-5140-92 «IIpokaTr 1js CTPOUTEJbHBIX CTAJLHBIX KOHCTPYKUMH. OOuIHe TeXHU4YECKHE YCIOBHS».
JHepxarens nommaaMKa - [[THUMYM, usrotoButenb npokara - HrpkHe-TaruiabCKUM MeTauTyprHYecKHid KOMOWMHAT,
coptameHT - AByTaBpsl o FOCT 26020, TY 14-2-427-80.

TY 14-104-133-92 «IIpoxaT noBbIILIEHHOI MPOYHOCTH VIS CTPOUTEIBHBIX CTAJBHBIX KOHCTPYKIUID». [lepxartens
MOJUTMHHUKAa M M3TOTOBUTENb Mpokarta - Opcko-XaauwIOBCKUN MeTaIypruyeckuii KOMOWHAT, COpPTaMEHT - JIUCT
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TONIMHOM oT 6 10 50 MM.

TY 14-1-5143-92 «IIpokaT JHCTOBOI W PY/JIOHHBLIi MOBBILIEHHOH NMPOYHOCTH M XJajgocToiikocTw». Jlepxkarens
nommmaEKa - [THUWYM, wusrotoBuTens mnpokata - HoBo-JIumenkwil MeTamypruvyeckuii KOMOWHAT, COPTaMEHT -
mcrooif mpoxat o I'OCT 19903 tonmuHoi#i 10 14 MM BKIIOUUTEIBHO.

TY 14-105-554-92 «JIncToBoii NPOKAT MOBLINIEHHONH MPOYHOCTH M XJIAJ0CTOHKOCTH». [lepKaTensb MOUIMHHNAKA U
H3rOTOBHUTENH MpoKata - UepenoBeknii MeTaTyprudecKuii KOMOMHAT, COpTaMeHT - JincToBol mpokar mo T'OCT 19903
TOJIIMHOM 710 12 MM BKIIFOUHUTEIHHO.

2. O0mue mMoJI0KeHus

2.1. IIpokat u3 cramu C315 nenecoobpa3Ho MPUMEHATh BMECTO MpoKaTa U3 MajoyriepoaucToit cranu C255, C285 mo
I'OCT 27772-88 nns rpynn koHctpykiuii mo CHull I1-23-81, mpuMeHeHne KOTOpOro B KIMMAaTHYECKHUX pailloHax
CTPOUTENBCTBA C pacdeTHOW Temmeparypoir muayc 40 °C He nomyckaercs. [Ipu 3TOM HEOOXOIWMO HCIIOJIE30BaTh
MOBBIIIEHHYIO IPOYHOCTh Mpokara u3 cranu C315.

3. MaTtepuanbl sl KOHCTPYKIUH

3.1. Ilpoxar u3 cramu C315 mocraBnsiercs 4eThIpeX KaTErOpHi B 3aBUCHMOCTH OT TPeOOBaHHH IO UCIBITAaHUSIM Ha
yAapHBIH M3TH0 (KaTeropyuy MPUHATHI OJMHAKOBBIMHU C ipokaTtoM u3 ctaym C345 mo TOCT 27772-88).
3.2. ITpoxar u3 cranu C315 MOXKHO NPUMEHSTH B KOHCTPYKIHSIX, PYKOBOACTBYSCh JaHHBIMU Ta0. 1.

Tabnuya 1

Kateropust cranu Juis KIMMaTHYECKOTO paiioHa CTPOUTENILCTBA (pacueTHas Temmeparypa, °C)
I, (-30 > > -40)

1L 1 1p. (1> -30)

I'pynna
KOHCTPYKIHI IO
CHunulII 11-23-81

1

L, 1L u 11, (-40 > £ > -50) 1, (-50 > 1> -65)

2 wm 3*

3 4
3 3 4%
2 1
- 1 1

2
3
4

* Ipu TonmmHe npokaTa He 6onee 10 M.
4. PacueTHble XapaKTePUCTHKH NMPOKATA U COeTMHEHU I

4.1. HopMaTuBHBIC M pacueTHBIC COMPOTUBICHHS TTpokaTta u3 ctayid C315 NMpUHUMAIOTCS B COOTBETCTBHH C TaOI. 2.

Tabruya 2
HopMaTuBHOE conpoTHBIIeHHE TIpokata, MITa (krc/Mm2) PacueTHOE conpoTHBIeHHE Tpokata, MITa (krc/Mm2)
JIICTOBOTO, JIICTOBOTO,
Tonmuua npoxara,
HIMPOKOIIOJIOCHOTO (aconHOTO MIAPOKOTIOJIOCHOTO (aconHOTO
MM YHUBEPCAILHOTO YHUBEPCAILHOTO

RW’I Rll}'l RW’I Rll}'l RV Ru RV Ru
2-10 315 (32) 440 (45) 315 (32) 440 (45) 305 (3100) 430 (4400) 305 (3100) 430 (4400)
10-20 295 (30) 420 (43) 295 (30) 420 (43) 290 (2950) 410 (4200) 290 (2950) 410 (4200)
20-40 275 (28) 410 (42) 275 (28) 410 (42) 270 (2750) 400 (4100) 270 (2750) 400 (4100)
40-60 255 (26) 400 (41) - - 250 (2550) 390 (4000) - -

4.2. PacueTHble COMPOTHBICHHS CBapHBIX COeAMHEHHH mpokara ctanmu C315 nns pa3nuyHBIX BUJOB COEIWHEHUH U
HaNpsDKEHHBIX COeUHEHHH crenyeT onpenenats no CHull 11-23-81%* (1. 3.4, Tabmx. 3).

4.3. PacueTHBIC COMPOTHBIICHHSI CMATHIO DJIEMEHTOB, COSAMHEHHBIX 00NTaMu, ciieayeT onpenenats mo CHull 11-23-81%*
(m. 3.5, Tabm. 5%).

5. Pacuer coemuHeHHH

5.1. PacueT cBapHBIX B OONTOBBIX coequHEHUH Tpokata ctanu C315 BBIOIHIETCS B COOTBETCTBHU C TPEOOBaHUSIMH
CHull 1I-23-81.

6. U3roToB/ieHNe KOHCTPYKIUIA

6.1. ITpu U3rOTOBIICHUU CTPOUTEIBHBIX KOHCTPYKIUH u3 ctanu C315 criemyer HCIOIB30BaTh Ty K€ TEXHOJIOTHIO, YTO U
st ctana C255 u C285 mo 'OCT 27772-88.

6.2. Marepwuainsl Ui cBapky mpokara ctanu C315 cnemxyer nmpuHUMATL B COOTBETCTBUM ¢ TpeboBanusmu CHull 11-23-
81* (Tabn. 55%*) mus mpokata cranu C255, C285 u C345 - mo I'OCT 27772-88, y4uTsIBasl pacueTHbIE COIPOTHUBICHUS
npokaTa u3 ctanu C315 s pa3HbIX TOJIIUH.

O npuMeHeHUH B CTPOUTEIBCTBE TOJCTOJIUCTOBOrO0 NPOKATA NOBbINIEeHHOI npounocT no TY 14-104-133-92

Munctpoii Poccuu HampaBwi MHUHHCTEPCTBaM M BemoMcTBaM Poccuiickoit denepariv, rocCTposiM pecnmyOiuK B
cocraBe Poccuiickoit deneparuy, MPOEKTHBIM M HAyYHO-HCCIEAOBATENbCKUM MHCTUTyTaM muchbMo Ne 13-227 ot 11
HOA0ps 1992 r. caexyromero conepxKaHusl.

Opcko-XanuIoBCKAM METaJUTypTHIeCKUM KOMOMHATOM OCBOCHO ITPOM3BOICTBO TOJICTOIHMCTOBOTO IPOKATa TOJIHHON
6-50 MM o TexHHUeckuM yciaoBusiM TV 14-104-133-92 «IIpokaT NOBBILICHHOW MPOYHOCTH JUIS CTPOUTEIBHBIX CTAIbHBIX
KOHCTPYKIHi», pazpadboranabiM komOuHatom, UTMT IIHUNuepmeta n [IHUUCK um. Kydepenko.

KomOunaToM 3a cueT MHKpOJIETHPOBAHHS MAalOYIIepOJUCTON CIIOKOMHOM CTaay TUTAaHOM WM BaHaaueM (WU TeM U
JIPYTUM) C BO3MOKHBIM IIPIMEHEHHEM TePMUIECKO 00pabOTKH M KOHTPOIUPYEMBIX PEKUMOB ITPOKATKH MOTYYEeH HOBBIN
BBICOKOA(QEKTHBHBIN BUA MeTamuionpokara u3 craneit C315 m C345D, cBoiCcTBa KOTOPOTO HE YCTYHAarOT MOKa3aTelsM
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npokata W3 HH3KoJernpoBaHHBIX crajed mo ['OCT 27772-88. Croco® MHUKPOJICTUPOBAHHS, BHJI TEPMHUICCKON
00paboTKK U peXXUMBI MTPOKATKU BHIOMPAET U3TOTOBHUTENb. [IpoKaT mocTaBisieTcs 4eThIpeX KaTeropuil B 3aBUCUMOCTH OT
TpeOOBaHMIA TI0 MCIBITAHUIO Ha yAapHbIH n3rud, npuHaTeiXx B [OCT 27772-88 u CHull 11-23-81*, a Takxke B cTaHmapre
OPI" INH 17100 (Ha obpasmax ¢ oCTpeIM Hajape3oM). Kareropus u BuA HCHBITAHUS HA yAApHBIA M3THO yKa3bIBaeTCs
oTpeduTeNeM B 3aKa3e Ha METAJIONpPOKaT.

Munctpoii Poccuu coobrraer, uto mpokaT u3 ctamu C3453 mo TY 14-104-133-92 MokeT IpUMEHSTHCS Hapsay U
B3aMeH mpokata u3 ctamu C345 mo I'OCT 27772-88 B KOHCTpyKUHMSX, 3ampoekTupoBaHHelx nmo CHull II-23-81%*
«CraxpHBIe KOHCTPYKIIUIY, O€3 ImepecdeTa CeueHH JIeMEHTOB 1 UX coenHeHn . O0IacTs IpruMeHEeHNs, HOPMAaTHBHEIC U
pacueTHble compoTuBieHusi mpokarta u3 ctamu C315 mo TY 14-104-133-92, a Takke NmpUMEHSIEMble MaTepUalbl s
CBapK{, PacyeTHHIE COIPOTHBICHHUS CBAPHBIX COEAWHEHHH M CMATHIO SJIEMEHTOB, COCIOMHSAEMBIX OONTaMHM, CIIEIyeT
npuHIMaTh 1Mo pekomeHaanusm [THUMCK um. KydepeHnko, myOIuKyeMbIM HUAXKE.

FQCYI[AUPCTBEHHLII?'I KOMMUMTET
POCCHHUCKOMU ®EJEPAIIUHA I1O BOITPOCAM
APXUTEKTYPbBI U CTPOUTEJIBbCTBA

MuHncTepcTBa u BE/IOMCTBa
Poccuiickoiit ®enepanuu
TFoccTpon pecrmyOnmuk B cocTaBe
Poccuiickoiit ®enepanuu

r i p NPOEKTHEIE n Hay4HO-
('ocerpoii Poccnu) . MCCIE0BATENBLCKHE UHCTUTYTHI (110
103828, I'CII, MockBa, ['eopruesckuii mep., 2 CIIHCKY)

28.05.93 Ne BA 146/13

Ha Ne

O pUMEHEHUH B CTPOUTENBCTBE
(hacOHHOTO TPOKATa IMOBBIIICHHON
npouHocTtu o TY 14-1-5140-92

HikHeTarniabCkUM MeTaTyprHdeckiM KOMOMHATOM OCBOEHO MPOM3BOACTBO (DaCOHHOTO NMpOKaTa - IIBENIEPOB IO
I'OCT 8240, yronkoB mo I'OCT 8509 u I'OCT 8510, neyraBpoB mo ['OCT 8239, TOCT 19425, TY 14-2-427-80,
IIMPOKONoNoYHEIX ABYyTaBpoB o I'OCT 26020 mo TexuHmueckuM ycnoBusiM TY 14-1-5140-82 «IIpokar dacoHHBIH
TIOBBIMICHHON TIPOYHOCTH JUTS CTPOUTEIBHBIX CTABHBIX KOHCTPYKIHUI», paspadoraHHbIM koMmOmHaToM, [[HI49epmerom
uM. bapauna u HHUUCK um. Kyuepenko.

KomOuHaToM 3a cueT paroHaIbHOro N0AOOpa XMMUYECKOTO COCTaBa MalIoOYyIIepOJUCTON CTalK, MUKPOJIETHPOBaHUS U
HACHIICHHUS €€ HUTpUAAMH ¥ KapOOHHUTpHIAMH C U3MEIbUCHHEM 3€pHa B IMPOIECCe TNPOKATKH IOIyYeH
BBICOKOI(PeKTHBHBII B Tpokara u3 craneit C315, C345 u C375, cBolicTBa KOTOPOro He YCTYNaroT MOKa3aTelsiM
rpokaTa u3 Hu3KojerupoBaHHsix craneit mo OCT 27772.

IIpokaT mocraBisieTcs YeThIpex KaTeropuil B 3aBUCHUMOCTH OT TpeOOBaHMM MO HCHBITAHUIO Ha YHApHBIA H3ruo,
npusiaTeix B TOCT 27772-88 u CHull 11-23-81%*, a Taxke B crangapre ®PI' DIN 17100 (a obpa3uax c OCTphIM
Hazpe3oM). Kareropust n Bu HCIIBITAHUS HA YAAPHBINH H3THO YKa3bIBaeTCS MOTPEONUTENEM B 3aKa3e HAa METaJUIONIPOKAT.

T'ocerpoit Poccun cooburaet, uro mpokat u3 ctamu C345 u C375 no TY 14-1-5140-92 moxeT IpUMEHATbCA Hapsay U
B3aMeH mpokata u3 cranu C345 u C375 mo TOCT 27772-88 B KOHCTPYKIHSX, 3anpoekTupoBaHHbix mo CHull 11-23-81%*
«CranpHble KOHCTPYKLUNY, 0€3 IepecueTa CeYeH AIEMEHTOB U UX coeAnHeHni. O0nacTh NpUMEHEHNUs, HOPMAaTUBHBIC U
pacyeTHble conpoTuBiieHus npokata u3 cranu C315 o TY 14-1-3140-92, a Takyke mpuMeHsieMble MaTepHAIIBI 1JIs1 CBAPKH,
pacyeTHBIE COTPOTHUBIICHUS CBAPHBIX COCIMHEHHN, CMATHIO AJIEMEHTOB, COSTMHIEMBIX OONITaMH, CleayeT MPUHUMATh 1O
«Pexomennamusam» [THUMCK um. Kyuepenko, KOTopble 0OITyOINKOBaHBI B )KypHaie «broiieTeHs CTpOUTENIbHON TeXHUKID)
Ne13a1993r.

3amectutens [Ipencenarens B.A. Anekcees

HUcn. TTommy6usrii B.I1.
292-42-30
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