CTPOUTEJIBbHBIE HOPMbI U ITIPABWIA

BeTonnble M KeJie300e TOHHbIE KOHCTPYKIMH THAPOTeXHUYE CKHUX COOPYKEeHUH
CHulI 2.06.08-87

VIIK 627.8.012.4(083.74)

CHull 2.06.08-87. BetoHHEIE 1 jkene300eTOHHBIE KOHCTPYKINH THAPOTEXHIMYECKIX COOPYKeHn/ MUHIHEPTO
CCCP. - M.: IMTII T'occtpost CCCP. 1988. - 32 c.
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BHECEHbBI Munsuepro CCCP.

NOAI'OTOBJIEHBI K VYTBEPXKXJEHUIO VYmopasneHueMm cTaHapTU3alud M TEXHUYECKUX HOPM B
ctpoutensctBe ['occtpost CCCP (. B. Ilemyxos).

C BBenenueM. B nericteue CHull 2.06.08-87 ,,betoHHbIe 1 jkee300€TOHHBIE KOHCTPYKIIMH THAPOTEXHUIECKUX
coopyxenuit" ¢ 1 suaBaps 1988 r. yrpauusator cury CHull I1-56-77 ,beToHHbBIE U Kene300€TOHHBIE KOHCTPY KITUH
THJIPOTEXHUYIECKUX COOPYKEHUM" .

Ilpu noav3zo8anuu HOPMAMUBHBIM OOKYMEHMOM cledyem YYUmvl8ams YmMeepiHcOeHHble USMEeHeHUs
CMPOUMENbHLIX HOPM U NpaAsUl U 20Cy0apCmeeHHbiX CTAHIAPTOB, nyOauxyemvie 6 dcypuaie , bBronnemens
cmpoumenvroi mexuuxu", "CoopHuke uzmenenuti Kk cmpoumenvivim Hopmam u npaguram” Ioccmpos CCCP u
ungopmayuonnom ykazamane "Tocydapcmeennvie cmandapmot CCCP” I'occmanoapma CCCP.

T'ocynapcrBeHHbl | CTpOHTe1bHbIe HOPMbI H NIPaBHJIA CHulI 2.08.08.87
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CTPOMTe J1b HbIH BeToHHbIE H KeJle300eTOHHbIE ACAiAi
koMuteT CCCP | KOHCTPYKUIMH T'HAPOTeEXHHYE CKHX CHull 1I-56-77
(Foccrpoii COOpY:Ke HHI
CCCP)
Buecensl MunucTEpCcTBOM VTBep3K ICHBI TI0CTAHOBICHHEM Cpok BBezieHus B aeiicTBue | sHBaps
IHEPTETHKU U BICKTpUPHUKALIUT I'ocymapcTBEeHHOTO 1988r.
Ccccp ctpoutenpHoro komutera CCCP
o1 26 despanst 1987 r. Ne 37

Hactosmue HOpPMBI PacHpoOCTPaHAIOTCA Ha NPOEKTHPOBAHME BHOBH CIPOSIIUXCS M PEKOHCTPYHUPYEMBIX
OCTOHHBIX U JXENe300CTOHHBIX KOHCTPYKIUH THAPOTEXHHYECKHX COOPYXKEHUH, HAXOMINIUXCA IMOCTOSIHHO MM
[IepUO MY ECKH 0] BO3ACHCTBUEM BOJHOMN CpEbl.

OneMeHTBl OETOHHBIX U KeIe300€TOHHBIX KOHCTPYKIMH THAPOTEXHHYECKHX COOPYXKCHHH, He
MOJIBEPTaIOIINecs BO3AEHCTBUIO BOIHON Cpefpl, CIeAyeT IPOSKTUPOBaTh B COOTBETCTBHHU ¢ TpeboBanuamu CHull
2.03-01-84; OeToHHBIE U >KeNe300€TOHHBIE KOHCTPYKIHMHM MOCTOB, TPAaHCIOPTHBIX TyHHeNed u Tpyo,
PacHoJI0KEeHHBIE MO HACBIIISIMHU aBTOMOOMIBHBIX U JKEJIe3HBIX I0POT, cieayeT npoektuposats mo CHull 2.05.03-
84.

B mpoekrax coopykeHHH, NMpeIHA3HAYEHHBIX U1 CTPOHUTENbCTBA B ceificMuueckux paionax, B CeBepHOH
CTPOUTENHO-KIMMATHIECKONH 30HE, B paiOHAX PacHpOCTPaHEHUsS NMPOCAJOYHBIX, HAOYXaIOUMX M CNabbIX MO
(U3UKO-MEXaHUYECKHMM  CBOMCTBAM  TPYHTOB, JOJDKHBI ~ COOJIIOZATHCS — JOIMOJHHUTENbHBIE — TpeOOBaHMUS,
IpeIbsABIsieMble K TAKUM COOPYXKEHHSM COOTBETCTBYIOIIMMH HOPMATHBHBIMH JOKYMEHTAMH, yTBEPKACHHBIMH
nm cornacoBaHHbIME ['occtpoem CCCP.



OcHOBHBIC OyKBEeHHbIE 0003HAYEHUS U UX HHICKCHI, IPUHATHIE B HACTOAIIUX HOpMaXx coracHo CT COB 1565-
79, IpUBEIICHBI B CIPABOYHOM HPUIOKEHHN 1.

1. OBIIHUE NNOJIOKEHUA

1.1. Ilpu mpoekTMpOBaHHH OCTOHHBIX M JKENe300CTOHHBIX KOHCTPYKIUN THUAPOTEXHHYECKUX COOPYIKCHHN
HeoOxoauMo cobmoaate TpedoBanus CHull 2.06.01-86 U CTpOWTENBHBIX HOPM M MPABUII MO MPOCKTUPOBAHUIO
OTIEJbHBIX BUZOB THIPOTEXHUUECKUX COOPYIKEHUI.

1.2. Bei6op Tuma OCTOHHBIX U KeJ1e300Ee TOHHBIX KOHCTPY KLU (MOHOJIHUTHBIX, COOPHO-MOHOJIUTHBIX, COOPHBIX,
B TOM 4MCJIE NPEJBAPUTEIbHO HANPSIKEHHBIX U 3aaHKEPEHHBIX B OCHOBAHHE) JOJDKEH MPOU3BOIUTHCS UCXOIS U3
YCJIOBUI TEXHUKO-3KOHOMHUYECKOH 11€1eco000pa3HOCT X MPUMEHEHHUsS] B KOHKPETHBIX YCIIOBUSAX CTPOUTENILCTBA C
y4eTOM MAaKCUMAaJbHOTO CHH)KEHUSI MAaTepUaJOEMKOCTH, 3HEPrOEMKOCTH, TPYAOEMKOCTH U CTOUMOCTH
CTPOUTENLCTBA.

ITpu BBIOOpE 37EMEHTOB COOPHBIX KOHCTPYKIMU CIEIyeT paccCMaTpUBaTh MpPEIBApPUTCILHO HAIPSKCHHBIC
KOHCTPYKIIMU U3 BBICOKONPOYHBIX OCTOHOB M apMaTyphl, a TAKKE KOHCTPYKIIMHU U3 JIETKUX OCTOHOB.

Tunsl KOHCTPYKUUH, OCHOBHBIE pa3Mepbl MX 3JIEMEHTOB, a TalkKe CTENEHb HACBILICHHS XKeJie300€TOHHBIX
KOHCTPYKIMH apMmaTypoil HEOoO0X0AMMO NPHUHUMATh HAa OCHOBAHWM CPABHEHUS TEXHUKO-DKOHOMHYECKHX
IokasaTesiel BaApHaHTOB.

1.3. DyieMeHTBI COOPHBIX KOHCTPYKIUIT HOJDKHBI OTBEYATh YCIOBUSAM MEXaHH3UPOBAHHOTO M3TOTOBIICHUS Ha
CIIELIUAIM3UPOBAHHBIX IPEANPUATHSAX.

CremyeT paccMaTpHBaTh 11€JeCO00Pa3HOCTh YKPYNMHEHHs COOPHBIX KOHCTPYKIHMH C Y4YETOM YCJIOBHH HX
M3rOTOBJIEHUS, TPAHCIIOPTUPOBAHUSL, TPY30I10ILEMHOCTA MOHTaXKHBIX MEXaHU3MOB.

1.4. J1y1s1 MOHOJIMTHBIX KOHCTPY KLU CJICy T IPeIyCcMaTpruBaTh yHIU(DHIUPOBAHHBIE Pa3Mephl, HO3BOJIIOIINE
MIPUMCHSATh HHBCHTAPHYIO Oy OKY.

1.5. KoHCTpyKIMH y37IOB M COCIMHCHHH 3JIEMCHTOB B COOPHBIX KOHCTPYKIHMSAX JOJDKHBI OOecnednBaTh
HAJeXKHYIO Iepeayy yCWIMH, HPOYHOCTh CaMMX 3JIEMEHTOB B 30HE CTbIKa, a TAaKKe CBA3b JOIMOJHHUTEIHHO
YJIOKEHHOTO OETOHA B CTHIKE C 0ETOHOM KOHCTPYKIIHH.

1.6. IIpu npoeKTUpOBaHUU KOHCTPYKLUH IT'HAPOTEXHUUECKUX COOPYKEHUH, HEOCTATOYHO anpoOUpPOBaHHBIX
MIPAKTUKON NMPOEKTUPOBAHMUS U CTPOUTEIBCTBA, IS CJIOXKHBIX YCIOBUH CTATUYECKOH M JMHAMHUYECKOHW pPaboThI
KOHCTPYKIMH (KOTHa XapakTep HampsDKCHHOTO H  Je(OpPMHUPOBAHHOIO COCTOSHUS C  HEOOXOIMMOi
JIOCTOBEPHOCTHIO HE MOYKET OBITh ONPE/ICIICH PACUETOM ) CIICTY €T IIPOBOUTH HCCIICI0BAHHS.

1.7. Ins oGecrieueHus: TpedyeMoi BOJOHETTPOHHUIIAEMOCTH U MOPO30CTOMKOCTH KOHCTPYKITHIA, a TAKXKE IS
YMEHbILIEHHUs MPOTUBOJABICHUS BOJBl B HX PACUETHBIX CEUEHHUSAX HEOOXOIMMO NpeayCcMaTpHUBaTh CIEIyIOLINe
MEpPONPUATUSL:

YKIaJKy OeToHa COOTBETCTBYIOILMX MapOK IO BOJOHENPOHHLAEMOCTH U MOPO30CTOHKOCTH CO CTOPOHBI
HATIOPHOY rPaHu U HaPYKHBIX OBEPXHOCTE! (0COOCHHO B 30HAX IEPEMEHHOTO YPOBHS BOJBI) ;

NPUMCHEHHE MOBEPXHOCTHO-aKTUBHBIX 100aBOK K OeTOHY (BO3IyXOBOBJCKAIOIIUX, IUACTH()HIUPYIOUINX U
ap.);

TUAPOU30JLILMIO U TETUIOTHAPOU3O0JIILIUIO HAPY KHBIX TIOBEPXHOCTEH COOPYIKEHUIA;

00kaTie OETOHA CO CTOPOHBI HAIOPHBIX TPAHEH U CO CTOPOHBI OBEPXHOCTEH COOPYIKCHHS, UCIIBITHIBAIOLINX
pacTDKEHHE OT KCIUTy aTallHOHHBIX HATPY30K;

YCTPOMHCTBO JpeHa)xa Co CTOPOHBI HAIIOPHO IpaHu.

Br160op MeponpusiTus ciellyeT IpOU3BOUTh Ha OCHOBE TEXHUKO-3KOHOMHUYECKOTO CPABHEHHsI BADUAHTOB.

2. MATEPHUAJIBI /1151 BETOHHBIX M )KEJTE30BETOHHbBIX KOHCTPY KLU
BETOH

2.1. BetoH i1 OCTOHHBIX M KEJIE300CTOHHBIX KOHCTPYKIUI THIPOTEXHUYECCKAX COOPYKEHHH JOJDKCH
ya0BIeTBOPATH TpeboBanusmM I'OCT 26633—=85 u HacTosIIero paszena.

2.2. Tlpu mpOEKTUPOBaHUH OCTOHHBIX M JKEJIC300CTOHHBIX KOHCTPYKIUUHA MMAPOTCXHUICCKUX COOPYIKECHHH B
3aBUCHMOCTH OT BHJIa M YCIIOBHUI pabOThl HEOOXOIMMO YCTAHABIMBATE IMOKA3aTeNIM Ka4yecTBa OETOHA, OCHOBHBIMH
U3 KOTOPBIX SBJIIOTCS CIICY FOIIHUE:



a) K1acchl OeToHa 10 MPOYHOCTH Ha C)KAaTHE, KOTOPHIC OTBEYAIOT 3HAYCHHUIO FAPAHTHPOBAHHON MPOYHOCTH
6etona, MIla, ¢ obecnieueHHOCTEIO ¢ = 0,95. B MacCHBHBIX COOPYKEHUSX JOIYCKaeTCsl IPUMEHEHHE OETOHOB CO
3HAYEHUSIMU rapaHTUPOBAHHOM NPOYHOCTU ¢ obecneyeHHocTIo g = 0,9.

B npoekTax He0OX0[MMO TpeayCMaTpUBaTh CJIEAYIOIINE KiIacchl OeToOHA 0 MPOYHOCTH Ha cxkatue: BS, B7,5,
B10, B12,5, B15, B20, B25, B30, B35;

0) KITaccel OETOHA MO MPOYHOCTH HAa OCEBOE PACTSHKEHHE. DTy XapaKTePUCTHKY YCTAHABIMBAIOT B TEX CIIy4asix,
KOTJ]a OHa UMEET IVIABEHCTBYIOLIEE 3HAUCHHE U KOHTPOJMPYETCs Ha IPOU3BOJICTBE.

B mpoekrax HeEoOXooMMO MpeaycMaTpuBaTh CICAYIONIME KIacchl OCTOHa II0 NPOYHOCTH Ha OCEBOE
pactokenne: B,0,8,5,1,2,81,6,B,2,5,2,4,B,2,8,B,3,2;

B) MapKku O€TOHA IO MOPO30CTOUKOCTH.

B npoekTax He00X0 MM O TIpeaycMaTpUBaTh CleAYOIINe Mapku 6eToHa mo Mopo3ocToitkoctu: F50, F75, F100,
F150, F200, F300, F400, F500, F600.

Mapky 6eToHa 10 MOPO30CTONKOCTH CilelyeT Ha3HauaTh B 3aBUCUMOCTHU OT KJIMMAaTHY€ECKUX YCIOBUN U YuCya
pPacyeTHBIX LIMKJIOB MONEPEMEHHOTO 3aMOPaKUBaHUsI U OTTAMBAHUS B TeUEHHUE Troja (10 JaHHBIM JOJIOCPOYHBIX
HaOJFONICHUIT), C yY4eTOM OJKCIUTyaTallHOHHBIX yCJIOBHH. [ sHEpreTHYecKHX COOpYKeHHH MapKy OeToHa Mo
MOPO30CTOHKOCTH CIIeyeT MPHUHUMATH 0 Tl 1.

Tabmna 1
Kimmatuyeckue Mapxka 6eToHa IO MOPO30CTOMKOCTH IIPH YUCIIE IUKIOB
yCIOBUS [IOIIEPEMEHHOTO 3aMOPaKUBAHUS U OTTAHBAHHS B IO
1o 50 Bxmou. | C. 50 g0 75 Cs. 75 no Cs. 100 5o | Cs. 150 mo
100 150 200 BKIIOY.

YMepeHHbie F50 F100 F150 F200 F300
Cypossie F100 F150 F200 F300 F400
Ocobo F200 F300 F400 F500 F600
CYpOBBIE

IMpumeuanus: 1. KimmMaTudeckre yCIOBUS XapakKTepH3YIOTCS CpPEIHEMECSYHOW TeMIepaTtypoil Hamboliee
XOJIOJHOTO Mecsma: ymepeHnusie — Boite MunHyc 10°C, cypoBbie — oT MuHyc 10°C no munyc 20°C BKIII04., 0000
cypoBble - HUke MUHYyc 20°C.

2. CpeHeMecsTHbIE TEMIIEpaTyphl HanOoJIEe XOJI0AHOTO MecsIa U paifoHa CTPOUTEIHCTBA OIIPECISIIOTCS 110

CHulI 2.01.01-82, a Takke 10 TAHHBIM THAPOMETEOPOJIOTHIECKOI CITy>KOBI.

3. Ilpu dmcre pacdeTHRIX NUKIOB Ooisiee 200 ciemyeT MPUMEHSATh CIICIMaibHBIC BHIAB OCTOHOB MM
KOHCTPYKTHBHYIO TETIIO3AIIHTY;

T) MapKki OETOHA 110 BOJOHEIIPOHUIIAEM OCTH.

B npoekrax He0OX0AMMO TpeLycMaTpUBaTh CICIyIONe MapKi O€ToHa o BoJoHeNpoHuaemoct: W2, W4,
W6, W8, W10, W12, W16, W18, W20.

Mapky OeToHa 110 BOJIOHETIPOHHIIAEMOCTH Ha3HAYAIOT B 3aBUCHMOCTH OT IPaMECHTA HAIOPa, OTPEACIIEMOTO
KaK OTHOIIICHHE MaKCHMaJIbHOTO HAropa B METPax K TOMMIHHE KOHCTPYKINH (MM PACCTOSIHUIO OT HAIIOPHOM TpaHH
0 JpeHaxxa) B METpax, U TEMIIEpaTypbl KOHTAKTUPYIOUEH ¢ coopyxkeHWeM Bojpl, °C, mo Tabn. 2, wm B
3aBHCHUMOCTH OT arpeCCUBHOCTU cpefibl B cootBeTcTBUM co CHuII 2.03.11-85.

B HeTpemmHOCTONKNX HAIMOPHBEIX )KeIe300€TOHHBIX KOHCTPYKIMAX W B HETPEIINHOCTONKHUX Oe3HANOPHBIX
KOHCTPYKIUSIX MOPCKUX COOPYKECHHUH MPpOeKTHas Mapka 0eToHa M0 BOJIOHETIPOHHUIIAEM OCTH JI0JDKHA OBITh HE HIKE
Ww4.

Tabmma 2
Temneparypa Bogpl. °C [  Mapka 6eToHa 10 BOJOHENPOHHLAEMOCTH IPU I'PaAUeHTaxX
Haropa
JI0 5 BKJIIOY. cB. 5 10 10 cB. 10 10 20 | cB. 20 10 30

BKJIFOY.
Jlo 10 Bimo4. W2 W4 W6 W8
Cs. 10 mo 30 Bmou. w4 Weoé W8 W10
Cs. 30 W6 W8 w10 W12

[pumeyanue. [{i11 KOHCTpYKIMH ¢ TpaIlicHTOM Hamopa cBeime 30 crielyeT Ha3HavyaTh MapKy OeToHa IO

BoJIoHenpoHuiaemoct W 16 u BelIlIIe.



2.3. [lpu HamiexameM 000CHOBAaHHUH JIONTYCKAaeTCs Y CTAHABIMBATH IIPOM €KY TOYHBIC 3HAYCHHUS KIIACCOB OCTOHA
[0 TPOYHOCTHM Ha CXaTue, OTIMYAlOIIMecs OT NEePEeuMCIeHHBIX B I. 2.2, a Takke Kkiaccel B40 u Beie.
XapakTtepucTUKU 3TUX 0eTOHOB cieayet npuauMaTte o CHull 2.03.01-84 u o uHTEepnoIsauuu.

2.4. K GeToHy KOHCTPYKUHUI THIPOTEXHUYECKUX COOPYKEHHH CiedyeT NpPEAbsBIATH JIOMOJIHUTENIbHBIE,
yCTaHABJMBACMBIC B MPOCKTAX M IOITBEPIKAACMBIC JKCIICPHUMCHTAJBHBIMH HCCICAOBAHUSAMH, TpeOOBaHUA: O
MpeAebHOM PacTHKUMOCTH, OTCYTCTBHIO BPEAHOTO B3aMMOJCIHCTBHUS IIENOYel LEeMEeHTa C 3aloJIHUTEISIMHU,
CONPOTHUBISIEMOCTH HCTUPAHUIO MOTOKOM BOJBI C JOHHBIMHU M B3BEIIEHHBIMM HAaHOCaMHM, CTOMKOCTH HPOTHB
KaBUTALMHU U XMMUYECKOTO BO3ICHCTBUS, TEIUIOBBICICHUIO IPU TBEPACHUU OETOHA.

2.5. Cpox TBepneHus (Bo3pacT) OETOHA, OTBCUAIOUIMH €ro KjaccaMm IO MPOYHOCTH Ha C)KAaTHe, HAa OCEBOE
pacTDKeHHEe M MapKe 10 BOJOHENPOHUIAEMOCTH, NMPUHUMAETCS, KaK HpaBWJIO, Il KOHCTPYKUMH PEUYHBIX
TUAPOTEXHUYECKUX coopyskeHuil 180 cyT, w1t COOPHBIX U MOHOJIMTHBIX KOHCTPYKLUUH MOPCKHUX U PEUHBIX TIOPTOBBIX
coopyxenuii 28 cytr. Cpok TBepaeHusi (Bo3pacT) O€TOHa, OTBEYAIOIIMH €ro MPOEKTHOW Mapke I0
MOPO30CTOHKOCTH, IPUHUMAETCs 28 CYT, Il MAaCCUBHBIX KOHCTPY KLU, BO3BOMMBIX B TeIION onaiy6ke, 60 cyT.

Ecim w3BecTHBI CpPOKHM (DAKTHYECKOIO HATPYI)KCHHS KOHCTPYKUHMH, CIOCOOBI HMX BO3BEACHHUS, YCJIOBHSA
TBEepACHHs OCTOHA, BUJ] M KA4ECTBO MIPHUMEHIEMOTO LIEMEHTA, TO JOIY CKAaeTCs yCTaHABIMBATh KIacC OCTOHa B MHOM
BO3pacTe.

Jyist cOOpHBIX, B TOM YHCIIE PEABAPUTEILHO HAIPSIKEHHBIX KOHCTPYKIHIA, OTIYCKHYIO IPOYHOCTh OCTOHA Ha
cxatue cieayet npuHumath B cootBeTcTBUM ¢ I'OCT 13015.0-83, Ho He MmeHee 70% MpOYHOCTH MPHUHSITOTO Kiacca
6eToHa.

2.6. J1ns >xene300€TOHHBIX 3JIEMEHTOB U3 TSHKENIOro 0E€TOHA, pacCUUTHIBAEMbIX Ha BO3ACHCTBUE MHOTOKPATHO
MIOBTOPSIIOIIEHCS HArPY3KH, U JKEJIe300€TOHHBIX CKAThIX CTEP>KHEBBIX KOHCTPYKIMM (HaOepexHbIe TUIa dCTakaa Ha
CBasiX, CBasx-000JI0OYKAX U T. I1.) CIICAYCT IPUMEHATh OETOH Kiacca 1o MPOYHOCTH Ha C)kaTue He Hike Bl15.

2.7. JIna mpenBapUTeNbHO HAINPSDKEHHBIX AJIEMEHTOB CleyeT NPUHHUMAaTh OCTOH Kjacca MO MPOYHOCTH Ha
ckathe: He MeHee B15 — Juii KOHCTpYKIMIA CO CTep)KHEBOWM apmartypoil; He meHee B30 — s »1neMeHTOB,
MOTPYKAEMBIX B TPYHT 3a0MBKOW HJIM BUOPUPOBAHUEM.

2.8. JIns 3aMOHOJIMYKMBAHUS CTBIKOB 3JIEMEHTOB COOPHBIX KOHCTPYKUUH, KOTOpbIE B IPOLIECCE SKCILTy ATALlUU
MOTYT THOJBEpraThCcsi BO3ACHCTBUIO OTPHULATENBHBIX TEMIEPATyp Hapy»KHOIO BO3AyXa WM BO3JCHCTBUIO
arpecCHBHOM  BOIBI, CJCOyeT IMPUMEHATh OCTOHBI MPOEKTHBIX MapoK IO MOPO30CTOWKOCTH U
BOJIOHENPOHUIIAEM OCTH HE HIKE MPUHATHIX U1 CTBIKY EMBIX 3JIEM €HTOB.

2.9. CrenyeT npeaycMaTpHBaTh IIUPOKOE NMPUMEHEHHE NOOABOK MOBEPXHOCTHO-aKTHBHBEIX Bemiects (C/Ib,
CHB, JIX]] u gp.), a Takke NPUMCHEHHE B Ka4€CTBE AKTUBHOW MHHEpPAILHOU J00ABKU 30JIbI-yHOCA TEIIOBBIX
3JIEKTPOCTAHIUH, OTBeUaro1eil Tpe00BaHUAM COOTBETCTBY IOIINX HOPMATUBHBIX IOKYMEHTOB.

2.10. Ecni 10 TEXHUKO-KOHOMHYECKHM pacdyeTaM Uil MOBBIIICHHS BOJOHEIPOHHIAEMOCTH OCTOHHBIX U
KeJIe300€TOHHBIX KOHCTPYKIMH THUAPOTEXHUYECKUX COOPYXNKEHHUH Leaecoo0pa3HO HCIOJb30BaTh OCTOHBI Ha
HanpsralneM LEeMEHTe, a sl CHU)KEHHs Harpy3Kd OT COOCTBEHHOTO Beca KOHCTPYKLUHUH — JIETKHE OCTOHBI, TO
KJIaCChl U MApKH TAKUX OETOHOB ciieayeT npuHuMath o CHull 2.03.01-84.

2.11. HopMaTUBHBIC U pacyeTHBIC CONPOTHRICHHS OCTOHA B 3aBHCUMOCTH OT KJIACCOB OETOHA IO MPOYHOCTH
Ha C)KAaTHe M Ha 0CEBOE PACTsHKEHHE ClIey €T IPUHUMATH 10 Ta0l. 3.

B ciiyyae mpHHATHS TPOMEXKYTOYHBIX KIaCCOB 0€TOHA HOPMATUBHBIC U PACUCTHBIC CONPOTUBIICHUS CIIE/IYET
MIPUHUMATh 110 UHTEPIIOJSILUH.

2.12. Kos ¢ dunuenTs! ycnoBuii, paboTel 6eToHa )/, CleAyeT IPUHUMATh 110 TablL. 4.

2.13. TIpu pacuere kene300eTOHHBIX KOHCTPYKIIMI Ha BBIHOCIMBOCTH PACUETHBIE COTIPOTHBIICHUS OeTOHE R)
U Rp, HAJJIEKUT YMHOXATh HA KO3 () PUIUMEHT yCIOBUH paboThl )/, ,. IPHHUMAEMBbIi 110 TalJL. 5.

2.14. PacueTHOE COMpOTHBICHWE OETOHA MPU BCECTOPOHHEM CXATHH Ry, MIla, cregyeT ompenessats mo
bopmyne
R, =R, +6(1-a,)0, (1

Ta6mmma 3

HopmaTuBHbIC U pacueTHbIC CONPOTHBICHUs Getona, MIla (kre/cm?)

Knace HOPMAaTHBHBIE CONIPOTUBIICHHS; pacyeTHbIe CONPOTHBICHHU IS HPEENbHBIX
Gerona pacyeTHbIC COPOTHBICHUS ISt COCTOSHHMIT IepBOii TPy TIIIBI

TP €JIeJIbHBIX COCTOSIHUI BTOPO#i Ipy bl




CXKATHE 0CEBOC pacTshK eHIe CHKATHE 0CEBOEC PAacTsK eHHE 0CeBOE Ry
(mpu3MeHHas 0ceBOC Ry ; Rpr,ser | (TpU3MEHHASI IPOYHOCTB)
MPOYHOCTE) Ry, Ry
Rp ser
Ilo npouyHOCTH Ha cxKaTUE
BS 3,5(35,7) 0,55(5,61) 2,8(28,6) 0,37(3,77)
B7,5 5,5(56,1) 0,70(7,14) 4,5(45.9) 0,48(4,89)
BI0 7,5(76,5) 0,85(8,67) 6,0(61,2) 0,57(5,81)
BI2,5 9,5(96,9) 1,00(10,2) 7,5(76,5) 0,66(6,73)
BI5 11,0(112) 1,15(11,7) 8,5(86,7) 0,75(7,65)
B20 15,0(153) 1,40(14,3) 11,5(117) 0,90(9,18)
B25 18,5(189) 1,60(16,3) 14,5(148) 1,05(10,7)
B30 22,00224) 1,80(18,4) 17,0(173) 1,20(12,2)
B35 25,5(260) 1,95(19,9) 19,5(199) 1,30(13,3)
B40 29,0(296) 2,1021,4) 22,0224) 1,40(14,3)
IIo MPOYHOCTH HA PACTHKECHUE
B, - 0,80(8,1) - 0,62(6,32)
B, - 1,20(12,2) - 0,93(9,49)
B, - 1,6(16,3) - 1,25(12,7)
B. - 2,00(20,4) - 1,55(15,8)
B, - 2,40(24,5) - 1,85(18,9)
B, - 2,80(28,6) - 2,15(21,9)
B, - 3,20(32,6) - 2,45(25,0)
rac 5 — K03(1)(1)I/ILII/I€HT, HpI/IHI/IMaeMHﬁ Ha OCHOBaHHUHM PE3YJIbTATOB 3KCIEPHUMECHTAJIbHBIX HCCJICIOBAHUI:

IPU UX OTCYTCTBHH JUI1 GETOHOB KIACCOB MO MPOYHOCTH Ha cxatie B15, B20, B25 kosdpuuuent O momyckaercs
OTIpeIeIATh 10 (hOopMyJie

JR,

O, — HaMMeHblIee 0 a0COMOTHOM BeNMYMHE TNIABHOE HanpsukeHue, Mlla;

O, - K03 hunreHT 3¢ PeKTMBHOH HOPUCTOCTH.

Tabmumna 4
@DakTOpbI, 00y CIOBINBAIOIIIE BBEICHUE Kos ¢ punmenTs
k03¢ QUIMEHTOB yCIOBHUI pabOThl G€TOHA ycnoBui paboTs
6eToHa
YCIIOBHOE | 3Ha4YeHHE
0003HaUeH
ne
OcoOble coueTanust Harpy 30K JUlsl OETOHHBIX 1o 1,1
KOHCTp Y KLIMH
M HOrokp aTHOE OBTOP €HUE HATPY 3KU T Cwm. Tabm. 5
JKene300eTOHHBIE KOHCTP Y KUK 7o 1,1
beronunble KOHCTp y KIMu:
BHELICHTP €HHO C)KAThIE JIEMEHTHI, HE MO/IBEP KECHHBIE T i 1,2
JISUCTBHIO arp €CCUBHOM Cp ekl U He BOCIP MHUMAFOLIIE
Harop BOJIbI, PACCUNUTBIBAEMBIC O€3 yUeTa CONp OTUBIICHHUS
pacTsHy TOIf 30HBI CEUSHHS
JIpyTHe OCTOHHBIE YJIEMEHTHI 7 i 0,9
BiusiHzE 1BY XOCHOT'O CIIO)KHOTO HAIIP SIYKSHHOTO Toas Cm. 1. 6.3
COCTOSIHUS C)KaTHe—p aCTSKEHHE Ha [P OYHOCTh OETOHa




Ipumeyanue. [lpu HaMMYUU HECKOJBKHX (DAKTOPOB, ACHCTBYIOIIMX OJHOBPEMEHHO B pPAacyeT BBOJHTCS
MIPOU3BE/ICHUE COOTBETCTBY FOLIHMX KO3 () PULMEHTOB ycioBHid padoTsl. [IponsseneHue nomkHO ObITh He MeHee 0,45.

Hns coopysxenuit I u Il knaccos ko3 GUIMEHT F, HAIEKUT ONPENEIATh SKCIEPUMEHTANBHBIM IyTeM. [Ipn
OTCYTCTBHH JKCIEPUMEHTABHBIX JAHHBIX JONyCKaeTes: Koo Guuuent npunnmats pasusiv: npu 0 < 0,4R, -
0,7, upu o, > 0,4R, -0,5.

2.15. HauaneHblif MOJyNb yHPYTrocTH OETOHA MACCHUBHBIX KOHCTIPYKIMH NPHU CXKAaTUU U pacTskeHun K
ClefyeT IpUHUMATh MO TallL. 6.

IIpu pacuere Ha MPOYHOCTH U MO AehOPMAIHAM TOIKOCTCHHBIX CTEPKHEBBIX U IUIUTHBIX JIEMEHTOB MOIYIb
yIpyroctu 0eToHa ciefyeT BO BCeX ClIydasx IPUHUMATh M0 Ta0Jl. 6 kKak 11 O€TOHA ¢ MaKCUMAaIbHBIM AUAMETPOM
KpymnHoro 3anoiHuTens 40 MM U ocafikoif KOHyca, paBHOII 8§ cM u Goiee.

Monyae ympyroctd O€TOHOB, INOIBEPTHYTHIX I yCKOPEHHS TBEpACHUS TeIUIOBOIl oOpaboTke mpu
aTMOc(epHOM JaBICHUHU WM B aBTOKJIABAX, caedyeT npuHuMaTts mo CHull 2.03.01-84.

Monyns casura 6etoHa G crefyeT IpHHUMATh paBHBIM 0,4F),.

Hauamsnsliil k03¢ Gunuent nonepeanoit xedopmanuu (ko3¢ umnuent [lyaccona) V mpuHUMAETCS PABHBIM:
JUIsl MACCUBHBIX KOHCTpY KM — 0,15, U1 cTepKHEBBIX M IUIMTHBIX KOHCTPY Kuui — 0,20.

IMnoTHOCTE TSKENOTO OETOHA MPH OTCYTCTBHH OMBITHBIX JAHHBIX JOMYyCKaeTCs NMPUHMMATh paBHOH 2,3-2,5
/™3,

APMATYPA

2.16. [Ins apMupoOBaHHS >KeNe300€TOHHBIX KOHCTPYKIMH THAPOTCXHHYECKHX COOPYXKCHHH Cleayer
IPUMEHATh apMaTypHYIO CTajlb, OTBEYAIONIYI0 TPeOOBAaHMAM COOTBETCTBYIOIIUX IOCYJAapPCTBEHHBIX CTAHIAPTOB
WM yTBEPXKICHHBIX B YCTAHOBJICHHOM MOPSAKE TEXHUYECKUX YCJIOBUM M INPUHALIEKAIYI0 K OJHOMY M3

CIIe Iy FOLITUX BUJIOB:
CTepKHEBAsi apMaTypHasi CTaJlb:
ropsyekaTaHas — riankas kinacca A-I, mepuomrueckoro mpoduns kmaccoB A-I, A-II, A-IV, A-V;

TEPMUYECKH M TEPMOMEXaHMUECKH YNPOYHEHHass — mepuoandeckoro npodumst kmaccoB AT-IIIC, AT-IVC, AT-
VCK;
YIIpOYHEHHAas BBITKKOH Knacca A-IlIB;
IIPOBOJIOYHAs apMaTypHasl CTajb:
XOTOIHOTSHY Tasl IPOBOJIOKAa OOBIKHOBEHHASI — MEPHOMIecKoTo mpoduis kmacca Bp-L

Tabmma 5
Cocrostnue 6etona o | Kos¢ uuuents! ycuoBuii paboTsl 6eToHa Vo TIPH
BIQXKHOCTH MHOTOKPATHO MOBTOPSIOLIEHCS HATPY3Ke U
k03¢ QUIIEHTEe ACUMMETPHUU LUKIIA pj,. PABHOM
001 02 | 03] 04| 05] 06| 07208
EctectBennoi 0,650,701 0,75 | 0,80 | 0,851 0,90 [ 0,95 | 1,0
BIIAYKHOCTH
BojoHacCHIIEHHBIN 0,451 0,50 | 0,60 | 0,70 | 0,80 | 0,85 | 0,95 | 1,0

Ilpumevanus: 1. Kosdpduumenr ), m1a OeToHOB, Mapka KOTOPBIX yCTAaHOBJEHa B Bo3pacTe 28 cCyT,
IpUHUMAETCs B cooTBeTCTBHH ¢ TpeboBarmsmu CHull 2.03.01-84.

2. Koa ¢ pummenrt p, pasen:
p b= Gb,min / Gb,max >
rac O-b min u O-b max " COTBETCTBEHHO HAaMMEHbBIIIEE U HAHOOJIbIIEE Hamnps»KCHUA B OeToHE B npeaciiax quKia

U3MECHEHHUS HATPY3KHU.

Tabmuma 6



Ocaééa xonyca | MakcumanpHbli | HauansHble MOy M yIpyrocTé 6eTOHA IIPH CKATHU U
OETOHHOM a3mMe; -3
cMecH, cM K;?y]mo};o pacTsDKeHUH Eb -10 , MIla (krc/cm?), ipu Kiacce
3aMOJHUTEIS, MM 0eToHa 10 IMPOYHOCTH Ha CHKATHE
B5 B7.,5 B10 B12,5 B15
40 23,0(235128,0(285(31,0(316(33,5(342(35,5(362
) ) ) ) )
o 4 80 26,0(265(30,0(306|34,0(347136,5(373138,5(393
) ) ) ) )
120 28,5(291 [ 33,0(340|36,5(373138,5(393 | 40,5(414
) ) ) ) )
40 19,5(199 124,0(245127,0(275129,5(302131,5(322
) ) ) ) )
4-8 80 22,5(230128,0(286[30,0(30632,5(331|34,5(352
) ) ) ) )
120 24,5(250129,0(296 132,5(331 35,0357 37,0378
) ) ) ) )
40 13,0(133116,0(163 [ 18,0(184 (21,0(214 [23,0(235
) ) ) ) )
Cs. 8 80 15,5(158 1 19,0(194 [ 22,0(224 [24,5(250 [26,5(270
) ) ) ) )
120 17,5(178 | 21,5(219 [ 24,5(250 [ 27,0(276 [ 29,0(296
) ) ) ) )
[Ipopomxenue Tab1.6
Ocaééa xonyca | Makcumainpabli | HauansHble Moy yipyrocTé 6eTOHA IPH CKATHU U
OETOHHOM a3mMe; -3
cMecH, cM Kgynﬁogo pacTsDKeHHH Eb -10 , MIla (krc/cm?), tipu Kiacce
3aIOJHUTEIIS, MM 0eToHA 110 MPOYHOCTH Ha CHKATHE
B20 B25 B30 B35
40 38,5(394) 40,5(414) | 42,5(434) | 44,5(455)
Jo 4 80 41,5(424) 43,5(445) | 45,0(460) | 46,5(475)
120 43,5(445) 45,5(465) | 47,0(480) | 48.,5(496)
40 34,5(352) 37,0(378) | 39,0(398) | 41,0(420)
4-8 80 37,5(382) 40,0(408) | 42,0(429) | 44,0(450)
120 40,0(408) 42,0(429) | 43,5(445) | 45,0(460)
40 27,0(275) 30,0(306) | 32,5(331) | 34,5(352)
Cg. 8 80 30,0(306) 33,0(337) | 35,0357) | 37,5(382)
120 32,5(332) 35,0(357) | 37,0(378) | 39,5(403)

JUi 3akimamHbIX JeTaNedl U COEIMHUTENbHBIX HAKIAJOK ClelyeT HPUMEHATh, KaK IPABUIIO, NPOKATHYIO
YIIEPOJUCTYIO CTaJb.

Mapku apMaTypHOU CTaJM JJIs apMHUPOBaHUS JKeJe300ETOHHBIX KOHCTPYKIUI B 3aBHCHMOCTH OT YCIIOBUH UX
paboTHl U cpeqHeH TeMIepaTypbl HapyKHOTO BO3Jyxa HauOOJee XOJIOMHOW TSATHIHEBKA B pallOHE CTPOUTEIHCTBA
caenyet npuHuMate no CHull 2.03.01-84, a 111 NOpPTOBBIX U TPAHCIOPTHBIX COOpyxkeHUl Tarke o CHull 2.05.03-
84.

ApmatypHyro cramb kinaccoB A-IllB, A-IV u A-V pexomMeHOyeTcs NpPUMEHSTb i1 IPEIBAPUTEILHO
HaTPSHKEHHBIX KOHCTP Y KITHH.

2.17. HopmaTuBHBIE U pacueTHble COIPOTHUBICHUS OCHOBHBIX BMJOB apMaTrypbl, IPUMEHSIEMON B
KeJIe300CTOHHBIX KOHCTPYKIMAX THAPOTEXHIMIECKIX COOPYKEHHUH, B 3aBUCUMOCTH OT KJlacca apMaTyphl JOJDKHEI
MIPUHUMATHCS 10 TabI. 7.

IIpu pacuete apMaTyphl IO ITIABHBIM PACTATHBAIOMIAM HANpPSDKEHUSIM (OaJKH-CTCHKH, KOPOTKHE KOHCOJN H
JIp.) pacuyeTHbIe CONMPOTUBIICHHUS apMaTyphl CleAyeT MPUHHUMATh KaK Uil NPOJOJBHOW apMaTyphl Ha JAedcTBHE
M3THOAIOIIETO MOMEHTA.

IMpn nHamiexameM OOOCHOBAaHMM Ui JKEIe300C€TOHHBIX KOHCTPYKIHUH THAPOTEXHHYECKHX COOPY KEHHH
JIONyCKAeTCsl IPHUMEHATh CTCPIKHEBYHO M IPOBOJOYHYIO apMaTypy JpyIuxX KiaccoB. VX HOpMaTuBHBIE U
pacyeTHble XapaKTepUCTUKU caenyeT npuHumats no CHull 2.03.01-84.

2.18. Koapdunuentsr ycnouit paboTsl HEHAmpsAraeMoON apMaTypsl ClefyeT HpHHHMAaTh mo Tabi §, a
Hanpsiraemoit apMmatypsl — o CHull 2.03.01-84.

Kosumment ycnoBuit paGoTsl apMaTypsl IpH pacdeTe 10 MpeAeibHBIM COCTOSHHSM BTOPOM TPYIIIBI
MIPUHUMACTCS PaBHBIM €MHHIIE.



2.19. PacueTHOE CONPOTHBICHUE HEHANPSATACMON PACTIHYTOH CTep)KHEBOW apMatypsl R, Tpu pacuyeTe Ha
BBIHOCIIMBOCTB CJICAYET OTPEALIIITh O (hopMyJie

RVS = yiss (3)

rae Y, — Koadduuuent ycnosuil paboTel, KOTOpBI onpenaenseTcs: A1 apMaTyphl kaccos A-I, A-II, A-III

o gpopmye (4). a Wist ApyTUX KilaccoB apMatypsl - 1o CHull 2.03.01-84.

1,8' s Ic
v, = U5 77777777 ; @
1 p (=P,

3€Ch

17y — KO3 QHMUMEHT, yHUTHIBAIOIIMI KIACC apMaTypbl, IPHHUMAEMBbIi 110 Ta01. 9;

77, — KO3 QHUUMEHT, yYHTHIBAIOLIMIA JMaMeTp apMaTyphl, IPUHUMaeMbli 110 TadJ. 10;
77, — k03 GULIMEHT, yUUTHIBAIOIIMI TUII CBAPHOTO CThIKA, IPMHUMAaeMbIH 110 Tab. 11;
£s = Oy min / O max — K03()PUIUEHT acCUMMETPUU IHKIA, T7e Osmin U Oy ~COOTBETCTBEHHO
HaMMeEHbIIee 1 HanOoJbIIee HaIlpsDKSHHS B PACTIHY TOH apMartype.
PactTanyTas apMaTypa Ha BBIHOCIMBOCTE HE NpPOBEpAETCA €ciM Kod(p@uUUEHT }  ,0npelenseMblid 110

dbopmye (4), 60IbIIEC €AMHULIEL.

Tabmma 7
Bua nkiacc apMaTypbl HopmaTtuBHbIe PacyeTrHble CONPOTHBJI eHUsI APM ATYPI ISl
COMPOTHBJI eHUsT npejiel1 bHBIX COCTOsIHUIT epBoii rpynnsl, MI1a
PACTSZKEeHHI0 (kre/cm?)
pacyeTHble
CONPOTHUBJI €eHUSA
PACTSAKEHHIO apM aTYpPbI
JJI A npeaes bHbIX
COCTOSIHHH BTOPOH
rpynnsl, Mna(kre.cm?)
Rsn;Rs,Ser
PaCTAKECHUIO CKATHIO R\,_
NPO10.J1 bHO M nonepevHo i
R (XoMYyTOB,
OTOTrHYTBIX
crepikHeii) Ry,
CrepikHeBast apMaTypa
KIIaCCOB:
A-l 235 (2400) 225(2300) | 175(1800) 225
(2300)
A-1I 295 (3000) 280(2850) | 225 (2300) [280(2850
)
A-III, nnameTpom, MM
6-8 390(4000) 355(3600) | 285* (2900) 355
(3600)
10-40 390(4000) 365 (3750) | 290%* (3000) 365
(3750)
A-IV 590(6000) 510(5200) 405 (4150) 1400(4000
)
A-V 785 (8000) 680(6950) 545 (5550) [400(4000
)
YnpoyHeHHas BBITSDKKON
kiacca A-111B ¢
KOHTPOJIEM:

HAIPSDKCHHH 1 540(5500) 490(5000) | 390 (4000) [200(2000
YIVIMHEHU )
TOJBKO y UIHEHHH 540(5500) 450(4600) | 360(3700) [200(2000

)
IIpoBosounast apmatypa
wiacca Bp-
I,muameTpom,MM:




3 410(4200) 375 (3850)
4 405(4150) 365(3750)

5 395 (4050) 360(3700)

270(2750) 375
(3850)
265 (2700) [365(3750

)
260 (2650) [360(3700

*B cBapHBIX KapKacax Ui XOMYTOB W3 apMmaTypbl kimacca A-IIl, muamerp kotopsix MeHblie 1/3 mmametpa
NPOJIOJIEHEIX CTEPKHEH, Ry, paBHO 255 MITa (2600 krc/cm? ). [Ipy OTCYTCTBHY CLEIJIEHUS apMATyPhl C GETOHOM R,

PaBHO HYJIIO.

®daxTopbl, 00y CIOBINBAIOLINE Koa¢ punments! yciaoBuit paboTh
BBE/ICHNE K03 QHUITNCHTOB apMatyphbl
yCIoBHI pabOTHI apMaTyphI
YCIJIOBHOE 3HAUYCHHE
00603HaueHNE
MHOTOKpATHOE TIOBTOPEHHUE Vs Cm. 1. 2.19
Harpy3Ku
JKenezo0eToHHBIE 371eM €HTHI Ve 1,1
Cranexeine300eTOHHEIE Ve 0,9
KOHCTPYKIHH (OTKPBITBIE H
MOJI3EMHBIE)

Tabmmma 8

Ipumeuanne. IIpu HamMUUM HECKOJBKHX (DAKTOPOB JEHCTBYIOIIMX OJHOBPEMEHHO, B pPacueT BBOJUTCA
MIPOU3BEICHHE COOTBETCTBY IOLINX KO PUIIMEHTOB YCIOBUN paOOTHI.

Tabma 9
Krnacc apmatypst Kos¢ punuent 77,
A-l 0,44
A-Il 0,32
A-III 0,28
Tabmima 10
HuameTp Jlo 20 30 40 60
apMaTyphl,
MM
Koad purnme 1 0,9 0,85 0,8
HT 7,
IIpumeuanue. /[ npomMeKyTOUHBIX 3HAUEHUHN IMaMeTpa apMaTyphl 77, IPUHUMAETCS 110 JIMHEHHOU
Tabmma 11

Tur cBapHOTO COCIMHEHUS CTEPIKHEBO apMaTy phI

Kos¢puuument 77,

KoHTakTHOE CTBIKOBOE TUIIOB:

KC-M (c mexaHMUY€CKOH 3a4HCTKOMN)
KC-0 (6e3 MexaHHYeCKOH 3aUHCTKH)
CTBIKOBOE, BEITTOJHEHHOE CIIOCOO0M BaHHOM
OJHO3JIEKTPOIHON CBAPKU HA CTAaJbHOMU

NOJKNAJKE NIPU €€ JJIUHE:
5 u Gonee MMaMeTPOB HAUM EHBIIETO U3
CTBIKY €M BIX CTEPIKHEH

1,0
0,8

0,8




1,5—3 nnameTpa HAaUMEHBILIETO U3 CTHIKY EMbIX 0,6
CTepKHEN

CTBIKOBOE C TAPHBIMU CUMMETPUYHBIMHU 0,55
HaK/IaJAKaM U

IIpumedanue. s apMatypel, HE MMEIOIIEH CBAPHBIX CTHIKOBBIX COCIMHEHHWH, 7], TNPHHUMAETCH PABHBIM

CAUHUIIEC.

2.20. PacueTHbIC CONPOTHUBICHUS apMaTypbl IPU pacyeTe Ha BHIHOCIMBOCTh IPEIBAPHUTEILHO HATPSKCHHBIX
KOHCTpYKuMii onpenesstores mo CHull 2.03.01-84.

2.21. Moy ynpyroctd HeHanpsraeMoil apMaTyphl U CTSP)KHEBOW HAIPAraeMoi apMaTypbl IPHHAMAIOTCS
o Tabi. 12. a apmatypsl npyrux BunoB — o CHull 2.03.01-84.

Tabmma 12
Bun apmartypst Knacc apmatypsbl Monynb ynpyrocta
apmarypsl, E; - 103 MIla

(xkrc/cm?)

CrepxHeBas A-LA-II 210 (2100)

A-IIT 200(2000)

A-IV,A-V 190(1900)

A-IlIs 180(1800)

ApmarypHas Bp-I 170(1700)
IIPOBOJIOKA

2.22. Tlpu pacuere Xexe300€TOHHBIX KOHCTPYKIWH THAPOTEXHHYECKUX COOPYKEHHH Ha BBIHOCIMBOCTB
Heynpyrue aehopMalnyuy B CXKAaTOH 30HEe OETOHA CleQyeT YYMTBIBATh CHIDKEHHEM MOMAyJ YNpyrocTH OeToHa,
IpUHUMAas K03 (¢ GHUIINCHTH IPUBEACHHS apMaTyphl K OeToHy v’ 1o Tabm. 13.

Tabmma 13

Kiacc 6etona o B15 B20 B25 B30 B35 B40
MPOYHOCTH HA
cokaTHe
Koad punment 25 23 20 18 15 10
IpuBeieHus v’

3. KOHCTPYKTUBHbBIE TPEb OBAHUA

3.1. Ilpu npoeKkTMpOBaHUU KOHCTPYKLUH, UCHBITBIBAIOIINUX TEMIIEpATypPHbIE U BIAKHOCTHBIE BO3/EHCTBUS,
HEoOX0MMO Tpe Iy CMaTPUBATh CJIeIyOIHe KOHCTPYKTUBHBIC PEIICHNS W TEXHOJIOTHYECKIE MEPOTPHSTHS.

KoHcTpyKTHBHBIE pelICHUS:

BBIOOp HamboJiee pannoHAIFHONH KOHCTPYKIMH B JAHHBIX IPHUPOHBIX Y CIIOBUSIX;

pa3pe3ka KOHCTPYKLUU TOCTOSIHHBIMU U BpEMEHHBIMHU TEMIIEPATy PHO-YCaIOUHbIM U LIBaAMHU;

YCTPOWCTBO TEIUIOM30JIIIIMY Ha HAaP Y KHBIX OCTOHHBIX IIOBEPXHOCTIX:

pUMCHEHHE TIp eBapUTEIFHO HANIPSDKEHHON apMaTyphl (JUIT TOHKOCTCHHBIX KOHCTPYKIHH).

TexHosornueckue MeponpUsTHs:

CHIDKCHHE TEIUIOBBIJICTICHHsT OETOHAa NPUMEHEHHEM HH3KOTEPMHUYHBIX MapoK IEeMEHTa, yMEHBIICHHEM
pacxosa IeMeHTa 3a CYET MCITOJIb30BAaHMs BO3/IYXOBOBICKAIOMINX U INIACTH()UITUPYIOMINX 100aBOK, 30JBI-yHOCA U
ap.;

MaKCHMaJIBFHOE paccerBaHHE HaYaJbHOW TEIUTOTH M SK30TEPMHUH 3a CUET HamboJiee BHITOJHOTO COYCTAHHS
BBICOTHI SIPYCOB OCTOHHPOBAHHSI W MHTEPBAJIOB MEXKAY YKIAIKOHW SIPYyCOB IPH 3aJaHHONH WHTCHCHBHOCTH POCTa
COOPYIKEHUS;

peryJMpoBaHHE TEeMIEPAaTypHOTO M BIAXHOCTHOTO PEXHUMOB ITOBEPXHOCTCH OETOHHBIX MAacCHBOB JULI
3aIIATHl ITUX HOBEPXHOCTEH OT PE3KUX KOJEeOaHMI TeMIepaTyphl Cpebl U COXpaHCHHS B TEIIO€ BpeMs rojia BO
BIaXXHOM COCTOSIHUM C IOMOUIbIO IOCTOSIHHOW MM BPEMEHHOW TEIUIOM30JSLMU WIM TEIIOTUAPOU30JLILHUHY,
IIOJIUBKH BOJIOH, yCTpOHCTBa IIATPOB ¢ KOHIAULIMOHUPOBAHUEM BO3AyXa U T. I1.;



NpHUMCHEHHE TPYOHOTO OXITaXICHUS OCTOHHOM KIIa K ;

MOBBIILICHHE OJHOPOAHOCTH OeToHa, oOecleYeHHe ero BBICOKOW PacTDKAMOCTH, IOBBINICHUE Ipeneia
MIPOYHOCTH Ha 0CEBOC PACTKCHHE;

3aMBIKAHUE CTATHYCCKH HEOTPEICIMM bIX KOHCTPYKIUA, a TAKKE OMOHOJINYHBAHIE MaCCUBHBIX KOHCTDPY KLU
IpH TeMIepaTypax 0eToHa, OJIM3KUX K €r0 MUHUMAJIbHBIM YKCILTY aTAIHOHHBIM TeMIIEPaTypaM.

IHOCTOSIHHBIE 1 BPEMEHHBIE IIIBbI

3.2. Jlnsa npenoTBpanieHuss 00pa3oBaHUs TPEIIMH WIM YMEHBIICHUS X PACKPBITUAS B MOHOJUTHBIX OCTOHHBIX
U KeJe300CTOHHBIX COOPYKEHHIX HEOOX0IUMO MpeayCMaTpUBATh MOCTOSIHHBIC TEMIIEPATypHO-YCATOYHbBIC H
OCaJoYHbIC INBBI, a TAKKE BPEMCHHBIC CTPOWTEIbHBbIC IIBBL. [lOCTOSIHHBIC WIBHI IOJDKHBI OOECIIEYUBATH
BO3MOYKHOCTh B3aUMHBIX IEPEMCIICHUHU YacTeil COOPYKEHHUI KaK B MPOLIECCE CTPOUTEIBCTBA, TAK M B MpoOILEecce
9KCIUTyaTAllH. BpeMeHHBIE CTPOUTENBHBIC BB IOJDKHBI 00€CIIeYnBaTh:

CHIDKCHHE TeMIIepaTy pHO-yCaloYHBIX HANIPSDKCHUH B 0STOHE B IPOLIECCE BO3ZBEICHUS COOPYKEHHIA;

CHIDKCHHE YCWIIHI, BBI3BAHHBIX HEPaBHOMEPHOMN 0CaIKOW YacTeil COOpYIKEHHs B CTPOUTEILHBIN EPHOT,

coOmoieHue TpeOyeMoil HHTCHCUBHOCTU Pa00T IO BO3BEJCHHIO COOPYKEHHS:

YHU(DUKALUIO apMOKOHCTPYKIHUH. onanyOKu, COOPHBIX 3JIEMEHTOB U T. 1.

3.3. IlocTosiHHBIC MIBBI B COOPYXCHHUSX MOTYT BBINOJHATHCS CKBO3HBIMH WM B BHIC HAAPE30B IO
MOBEPXHOCTSIM, TTOBEPIKCHHBIM 3HAYHTEIbHBIM KOJICOAHHAM TEMIIEPATY PHI.

PaccrosiHMe Mexay IOCTOSIHHBIMM M BPEMCHHBIMHM IIBAMH CJEQyeT Ha3Ha4aTh B 3aBHCUMOCTH OT
KIMMATAYECKUX U TCOJIOTHYCCKHUX YCIOBHH, KOHCTPYKTHBHBIX 0COOCHHOCTEH COOPYIKEHHUSI, MOCIEI0BATCIHHOCTH
MIPOU3BOJICTBA PaOOT U T. II.

B yacTiX MAacCHBHBIX MOHOJHUTHBIX ¥ COOpPHO-MOHOJUTHBIX COOPYKCHHH, KOTOPBIC MOIBEPIKEHBI
3HAYHTEIFHBIM KOJICOAHHMSIM TeMIIepaTypbl W IIEPEMELICHUS KOTOPBIX 3aTPyAHSIOTCS CBSI3bI0 CO CKaJbHBIM
OCHOBaHHEM W ¢ OCTOHOM BHYTPEHHHUX YacTed COOPYIKEHUs, PACCTOSIHUE MEKAY TeMIIepaTypPHO-YCaIOYHBIMH
HIBaMH OIPEICISIOT PacyeToM B COOTBETCTBHHM C TpeOOBaHMAMHU pasd. 7. PaccTossHHe MEXAy IOCTOSHHBIMU
IIBaMH B OCTOHHBIX COOPYIKCHHUAX HA CKaJbHOM OCHOBaHHU JIOJDKHO OBITh He Oosee 30 M.

34. Jln1  cOOpPHO-MOHOJUTHBIX KOHCTPYKIHMH  HEOOXOJMMO  MpeAycMaTpuBaTh  MEPOTPHUSTHSA,
o0ecreynBaloNIie HaJIe)KHYIO CBSA3b [0 MOBEPXHOCTIM KOHTAKTA IIPU OMOHOJIMYUBAHUHN KOHCTPYKIUH.

3.5. /I yMEHBIICHHS TEMIIEPaTyPHO-YCaJOYHbIX HANIPSDKCHUH, a TakoKe BIHMSHHS HEPaBHOMEPHBIX 0CAZOK
OCHOBaHHS JOMYCKaeTCsl yCTpauBaTh BPEMCHHBIC PACIIUPCHHBIC MIBBI, 3aMOJHsAEMbIC O0CTOHOM (3aMBIKAIOIINEC
OJIOKH) TIOCJIe BEIPaBHUBAHUS TEMIIEPATYP U CTAOMIIM3aLUH OCAJIOK.

MMPOAOJIBHOE U IIOITEPEYHOE APMUPOBAHHE

3.6. PaccrosiHue B CBETy MEXAYy apMaTypHbIMU CTEPXKHSAMHU II0 BBICOTE W LIMPUHE CEYEHUS IOJDKHO
obecreynBaTh COBMECTHYIO pabOTy apMarypbl ¢ OCTOHOM W Ha3HA4yaThCs C yYETOM YIOOCTBA YKJIAIKH H
YIUIOTHEHHS OCTOHHON CMECH.

PaccTosiHue B CBETy MEXIy CTEPKHIMU JUISI HEMAaCCUBHBIX KOHCTPYKIUH cielyeT IpUHUMAaTh B COOTBETCTBUU
¢ TpeboBanusmu CHull 2.03.01-84.

B MaccHBHBIX KeJ1e300e TOHHBIX KOHCTPYKIUSAX PACCTOSHUS B CBETY MEKAY CTCPIKHIMH pabodei apMaTypsl
[0 MIMPUHE CEYCHHUsS ONPEACISIFOTCS KPYIMHOCTBIO 3alloHHUTENs OCTOHA, HO He MeHee 2,5d tae d — muaMmerp
paboueii apmMaTyphl.

3.7. TonuuHy 3aIIUTHOTO CJI0sl OETOHA CJICTyeT IPUHUMATh:

He meHee 30 MM 11 paboueii apmaTypbl u 20 MM U paclpeieMTeIbHON apMaTyphl 1 XOMYyTOB B OaJIKax U
IUTMTaX BBICOTOH 710 1M, a Takke B KOJIOHHAaX ¢ MEHbLIEeH CTOpOHOH 110 1 M:

He MeHee 60 MM U He MEHee MaMeTpa CTep KHs Uil pabodeil u pacupelequTebHON apMaTypbl MacCUBHBIX
KOHCTPYKIMH C MUHEMaJIbHBIM pa3MepoM cedeHus 6omnee 1 M.

TomuuHy 3alIMTHOTO CJIOS OCTOHA B IKEIE300CTOHHBIX KOHCTPYKIHUSX MOPCKUX THIAPOTCXHUYCCKHX
COOpYKEHHUIH HEOOX0 MM O IPUHUMATh:

i paboueii apMaTypbl CTEpIKHEBOM — He MeHee: 50 MM:

JUISL pacpeleMTeNbHON apMaTypbl U XOMYyTOB — He MeHee 30 MM.

Jlist cOOpHBIX Ke1e300eTOHHBIX YEEMEHTOB 3aBOACKOTO M3TOTOBJICHHS IPU MPUMEHEHUH OCTOHA Kiiacca Mo
MIPOYHOCTH Ha cxxathe BlS5 u BhIle TOMIMMHA 3aIIUTHOIO CJIOSI MOXET ObITh yMeHblleHa Ha 10 MM HpoTHB
YKa3aHHBIX BBIILE BEJTUYUH.



[pu SKCIUTyaTallMy HKeNe300€TOHHBIX KOHCTPYKIHMI B yCIOBUAX arpeCCHBHON Cpe/bl TOJIIMHY 3aIUTHOTO
cJI051 HEOOX0MMO Ha3HauyaTh ¢ yuetoM TpeboBanmii CHull 2.03.11-85.

3.8. B MacCHBHbIX HETPEIMHOCTOHKHX JKEIE300€ TOHHBIX IUTMTAX U CTEHAX CEYEHNEM BbICOTOM 60 cM 1 GoJtee ¢
koo pummentom apmuposanus 4 < 0,008 npu  namexamem 060CHOBaHMM JIOMYCKAETCS MHOTOPSIHOE

pacmojoKeHHEe apMaTyphl MO CEYEHHIO 3JEeMEHTa, CIIOCOOCTBYIOIIeEe YMEHBIICHHIO MAaKCHMAaJIbHOW IIMPHUHEI
PACKPBITHS TPEIIHH 110 BEICOTE CCUCHHS.

3.9. Ecim cTepxHH apMaTyphl pa3MenIaloTcs B 1Ba M OoJiee psaa, TO AMaMETPhl CTepIKHEH PAIOB IOJDKHEI
OTIMYATHCSA PYT OT pyTa He Oonee ueM Ha 40 %.

3.10. 13 ycnoBus NOJNTOBEYHOCTH THIPOTCXHHYECKHX COOPYKEHHH 0e3 MpeaBapHTeNIbHOTO HalpsOKECHU
JMaMeTp apMaTyphl clieyeT IpUHIMATh JUIT pabodeil CTepKHEeBOI apMaTyphl U3 TopsiYeKaTaHOH CTaJI HE MeHee
10 MM, s cimpaei ¥ I KapkacoB M CETOK BSI3aHBIX FUIM M3TOTOBJICHHBIX C IPUMEHEHNEM KOHTAKTHON CBapKH —
HE MeHee 6 MM.

3.11. [IpoonbHBIE CTEPKHU PACTIHYTON U CXKATOW apMaTyphl JJOJDKHBI OBITh 3aBEJICHBI 32 HOPMAIIbHOE HIIN
HaKJIOHHOE K TIPOJOJILHOM OCH 3JIeMEHTAa CEeYeHHe, TAe OHH He TpeOyIoTcs IO pacduery, B COOTBETCTBHH C
TpeboBanuem CHull 2.03.01-84.

3.12. PacmpeneimmTenbHYIO0 apMaTypy U1 JJEMEHTOB, pabOTAIOMMX B OIHOM HANpaBIICHHH, CIEAyeT
Ha3Ha4daThk B pa3Mepe He O6oree 10% momann pabodei apMaTypsl B MecTe HANOOJBIIET0 H3rHOAIOIIET0 MOMHTA.

3.13. I1pu BEIITOJTHEHUH CBAPHBIX COSMHEHUI apMaTyphI Clle/lyeT BRIOJHATE Tpebosanust CHull 2.03.01-84.

3.14. B KOHCTPYKITHSX, PAaCCUUTHIBAEMBIX Ha BBIHOCIMBOCTb, B OJTHOM CEYCHHH JOJDKHO CTBIKOBATHCA, Kak
IIpaBwiIO, He OoJiee TOJIOBUHBI CTep)KHEH pacTIHyTOH paboueit apMmaTyphl. [IpuMeHeHne CTEIKOB BHAXIECTKY (0e3
CBapKH M CO CBapKO¥) NI pacTAHyTO# pabodeif apMaTyphl B 9THX KOHCTPYKIIHAX HE IOITy CKaeTCs.

3.15. B msrubaeMbIX 3JeMEHTaX IpH BbICOTe cedeHHs Oomee 700 MM y OOKOBBIX TpaHEeW ciemyer
YCTAaHABIMBATh KOHCTPYKTHBHBIE MPOJOJBHBIC CTEpXKHU. PacCTosIHME MeXIy HUMH IO BBICOTE JOJDKHO OBITH HE
6omee 400 MM, mIomaas MomepedHoro ceueHns — He MeHee 0,1 % ruromamy cedeHus OETOHA CO CIICIYOIINMH
pasMepaMu: BEICOTA JIEMEHTa PaBHA PACCTOSHHUIO MEXIY CTCPKHAMH, IMUPHUHA — IOJIOBUHE IIMPHHBI 3JICMEHTA,
Ho He 6omee 200 MM.

3.16. Y Bcex MOBEpXHOCTEH jkese300STOHHBIX 3JIEMEHTOB, BOJIM3M KOTOPHIX CTABUTCS IIPOJOJBbHAS pacyeTHAS
apMaTypa, HeoOX0MMO TIpeayCMaTpHUBaTh TAOKe MMOTIEPETHYI0 apMaTypy, OXBaTHIBAIOIIYI0 KpalfHIE PO I0JIbHEIC
CTepXHHU. PaccTosHEe MEXIy HONEpeuHBIMH CTePKHSAMHU Yy KaXKJIOH MOBEPXHOCTH 3JIEMEHTA JOJDKHO OBITh HE
6osiee 500 MM 1 He OoJiee yIBOCHHOW IMUPHUHBI TPaHU JIEMEHTA.

3.17. Bo BHEIIEHTPEHHO C)KATHIX JIMHEHHBIX YJIEMEHTaX, a TAkKe B CXKATOH 30HE M3THOAEMBIX 3JIEMEHTOB ITPH
HaJIMYHH YYUTHIBAEMOW B pacdeTe CIKATOH MPOA0JIFHOM apMaTyphl HEOOXOIMMO yCTAHABIMBATH XOMYThI.

PaccrosHue Mexy XOMyTaMH CllelyeT IPUHIMAaTh B BI3aHBIX Kapkacax He Oousiee 15d, B cBapHBIX— He Oonee
20d tne d - HaMMEHBIIMH IMaMeTp CXKAaTOW MPOJONBHOI apMmaTypsl. B 000mX cilydasx paccTosSHHE MEXAY
XOMyTaMH JOJDKHO ObITe He Oonee 500 mMM. KoHCTpyKuus momepedHOd apMartyphl JOJDKHA oOecreduBaTth
3aKpeIUIeHNe CXKAaThIX MPOIOJIBHEIX CTEp)KHEH OT OOKOBOTO BHITyYHMBAaHWS B JIOOOM HampasieHHH. B Mectax
CTBIKOBKH pabodeil apMaTyphl BHAXIeCTKy 0€3 CBapKW M €ciM o0Ilee HaCHIMIEHHE 3JIEMEHTAa IPOJOJBHOM
apMatyphl coctaBisieT 6osiee 3 % XOMYTHI ClielyeT yCTaHABIMBaTh Ha paccTossHUM He Oonee 10d u He Gosee 300
MM.

B MaccHBHBIX BHEIICHTPEHHO C)KaTBHIX DJIEMEHTAX, PACCUUTAHHBIX 0€3 yueTa C)kaToil apMaTyphl, pacCTOsSHHE
MEXAy KOHCTPYKTUBHBIMH ITOTICPEYHBIMH CBSI3IMH (XOMYTaMHM) JOIYCKAeTCs YBEIMYMBATH /O IBYX BBICOT
(MpHH) BJIeMeHTa.

3.18. PaccTosHue Mexay BepTUKAJbHBIMH MTOTIEPEYHBIMY CTEPIKHAMH B 3JIEMEHTAX, HE UM EIOMINX OTOTHY TOH
apMaTyphl, ¥ B CITydasx, KOT/a [oTepedHas apMaTtypa TpedyeTcs 1o pacuery, He0OX0[MMO IPUHIMATh:

a) Ha MMPUOTIOPHBIX YUacTKax (He MeHee 1/4 mpolieta) mpu BEICOTE CEUCHHS MeHee WM paBHOM 450 MM — He
6ostee h/2 u He 601tee 150MM;

npu BeicoTe ceueHus 6osiee 2000 MM - He Gostee 3/4h u He Gosiee 500 MM;

IIPH BBICOTE CeueHus, paBHOU uim 6osiee 2000 MM — He 6omee h/3:

0) Ha oCTaJbHOM YacTH mpoJieTa npu BeicoTe ceuenus 300—2000 mm — He Gousiee 3/44 m He Goree 500 Mm;

npH BeIcOTe cedeHus 6onee 2000 MM — He 6oee 3/4h.

3.19. B snemenTax, paboTaoNMX Ha U3rHO C KPYYCHHUEM, BSI3aHBIE XOMYTHI JIOJDKHBI OBITH 3aMKHYTBIMH C
IepernyckoM X KOHIOB Ha 30 ImaMeTpoB XOMyTa, a TPH CBAapHBIX KapKacax BCe MOTEPEYHbIE CTCPXKHH 000MX
HaTpaBJIeHUH OJDKHBI OBITh IPUBAPEHBI K YITIOBBIM IPOJOJIBHEIM CTEP)KHAIM, 00pasys 3aMKHYTHIH KOHTYP.



3.20. OtBepcTus B XKeIe300CTOHHBIX DJICMEHTAX CJIEAYET pacIojaraTe B Mpeeiiax s9YeeK apMaTy PHBIX CETOK U
KapKacoB.

OtBepcTUs ¢ pasMepaMi, NPEBHIMIAIIIUMHI pa3Mephl sUEEK CETOK, AOJDKHBI OKAHMITHCS AOTIOHUTEIEHON
apMmatypoil. CyMMapHas IUomaap ee CeYCHHUs I0JDKHA OBITh HE MEHee CeYCHHUs IPEepPBaHHOI paboueii apMaTtypsl
TOTO JKE HAIPABJICHHSI.

3.21. [Ipu nmpOEKTHPOBAHUH CTAJIEKEIE300CTOHHBIX KOHCTPYKIHUi, B KOTOPBIX 00ECICUYNBACTCSI COBMECTHAS
paboTa apMaTypsl U CTAJEHOW 00O0JOYKH, TOJIIUHY MOCICIHEH ClieqyeT MPUHUMATh MHHUMAIBHOHN O Y CIOBHIM
MOHTA)Xa H TPAHCHOPTUPOBAHHUSL.

3.22. Apmatypa ’Kene300€TOHHBIX KOHCTPYKIIMH JOJDKHA TMpeaycMaTpuBaThCs B BHIe apmodepm,
apMOTIAKETOB, CBAPHBIX KAPKACOB M CETOK.

Tumel apMOKOHCTPYKIHMH CIeQyeT Ha3HayaTh C Y4YETOM IPHHATOTO cnocoba mpousBoactBa pador. OHu
JIOJDKHBI 00ECIIeYnBaTh BO3MOXKHOCTh MEXAaHH3MPOBAHHOW MojaduM OEToOHAa ¥ TIIATEIPHOW €ro MpopadOTKH.
VYCTaHOBKY apMaTypbl B IKEJIE300CTOHHBIX KOHCTPYKIHMSX HEOOX0IMMO MPOU3BOJMTE WHAYCTPUAIBHBIMH
METOJIAMHU IIPU MaKCHMaJbHOW YKOHOMHUHU METallla Ha KOHCTPYKTUBHBIC 3JIEMEHTHI I 3aKPEIUICHUS ee B OJIOKe
OCTOHHUPOBaHUS.

VYBeJIM4eHUE TUIOLIAI CEYCHHS apMaTyphl, OIPE/ICIICHHO pacuyeToM Ha 3KCIUTyaTallMOHHBIC HArPy3KH, U
BOCIIPHUSATHSI HATPY30K CTPOUTEIHLHOTO MEPHOJA HE IOy CKaeTCs.

3.23. OTKpHBITBIC TOBEPXHOCTH OCTOHHBIX COOPYIKCHUI, HaXOIAIIUECS B 30HE IEPEMEHHOTO YPOBHS BOJBI
MOJIBEPTAIOIINECS BO3ACHCTBUIO OTPUIATCIBHBIX TEMIIEPATyp, & TaKKe OTKPBITHIC MOBEPXHOCTH COOPYIKCHHH,
BO3BOJIMMBIX B yCJIOBUSIX KAPKOTO CYXOT0 KIMMaTa, IOMYyCKaeTCss apMUPOBaTh CETKAaMU U3 apMaTyphl kinacca A-II
mametpoM 16 MM. Bo Bcex OCTaNBHBIX CIIydasx KOHCTPYKTHBHOEC apMHUPOBAaHHE OTKPBITHIX IOBEPXHOCTEH
OCTOHHBIX COOPYIKCHUI HE Oy CKACTCs.

JONOJTHUTEINBHBIE YKA3AHMA 10 KOHCTPY HPOBAHHIO IIPEIBAPUTETBHO
HATIPAKEHHBIX )KETE3OBETOHHBIX 9JTEMEHTOB

3.24. IIpu KOHCTPYHPOBAaHUH NPEIABAPUTEIHFHO HAMPSDKCHHBIX 3JICMEHTOB CJEAYET BBIMOJHATH TPEOOBaHUS
CHuII 2.03.01-84, CHulloB Ha npoeKTHpOBaHUE OTIACIBHBIX BUIOB COOPYKECHHI U TpeboBanus m. 3.25 —3.30.

3.25. [IpuBapka U NpUXBAaTKa K HATSHYTO# apMaType KaKux-TMO0 JeTalell He Oy CKaeTesl.

O10 TpeboBaHME HE pacHpoCTpaHseTCs Ha NPHUBApKy JeTajied K KOHIAM HampsraeMoil apmaTyphl,
BBICTYAIOIIUM M3 H3JEIH, IOCIIE Iepeaayl yCHinii 00xkatus OeToHa.

3.26. IIpoopHY HEHANpSraeMyK apMaTypy CJleAyeT pacrojiaraTh OJIDKe K Hapy)KHOW MMOBEPXHOCTH
3JIEMEHTA € TeM, YTOOBI IMoNepeyHast apMaTypa (XOMYThl) OXBAaThIBaJla HANIPSTAaCMYIO apMaTypy.

3.27. Crep>KHEBYIO HAIPATAEMYIO apMaTypy B pEOPUCTBIX 3JIEMEHTAX CJIC/Iy €T pacIojaraTe 0 OCH KaKAOTo
pebpa 3JieMeHTa WM CHMMETPHYHO €if.

3.28. CoemuHeHre 1O UIMHE 3arOTOBOK apMaTypHBIX CTEP)KHEH M3 TOpSYCKATAHON CTaM MEPHOANYECKOTO
npodmwist muametrpom 10 MM 1 Goliee, Kak IPABUIIO, CIIEAYET MIPOU3BOAUTh KOHTAKTHOM CTHIKOBOW cBapkoil. [Ipu
OTCYTCTBHM OOOpYJOBaHUS i KOHTAKTHOW CBAapKU JIOIyCKaeTCs HPHUMEHATh OyTrOoBYKO CBapkKy. Crep>kHU
apMmatypbl kinacca A-II[B HeoOxomumo cBapuBaTh 10 BHITDKKH. CBapHBIC CTBIKH PAacTIHYTBIX CTEp)KHEH He
PEKOMEHyeTCs pacIojaraT B MecTaX HauO OJIbIIUX Y CHIIHH.

3.29. V KOHIIOB HpeIBapHUTEIbHO HANPSDKCHHBIX 3JEMEHTOB JIOJDKHA OBITh YCTAHOBIICHA JOTOJHHTEIbHAS
norepeyYHas apMarypa (CBapHbBIC CETKH, OXBATBIBAIOIIIE BCE MPOJIOJBHBIC CTEPKHH apMaTypbl, XOMYTHI H T. II. C
maroMm 5—10 cMm) Ha JymMHE yyactka He MeHee 60 % 30HbI epeaun HanpspKeHU U He meHee 20 cM.

Ecim Hampsiraemasi mpoIoJibHAasl apMaTypa y TOPLOB 3JEMEHTA PACIoIaraeTcs COCPEIOTOYCHHO Y BEpXHEH
WM HIDKHEH TpaHM, TO Ha KOHIEBBIX y4acTKaxX HEOOXOJMMO MpeIyCMaTpUBaTh MONEPEYHYIO apMartypy (He
YYHTBIBAEMYIO B pacueTe Ha momnepeyHsle cuibl). CyMMapHas IUOHmaJp MONEPEYHON apMaTypsl IOJDKHA
BOCIIPUHMMATh B KOHCTPYKUUSX, HE pPAacCYUTHIBAEMBIX Ha BBIHOCIMBOCTh, 20%, a B KOHCTPYKUMSX,
pPAacCYMTHIBAEMBIX HA BBIHOCIMBOCTh, 30% yCHIMS HATHKCHUS B MPOJOJIBHON HampsraeMoil apmatype, KoTtopas
pacIoJoKeHa y OJHOW rPaHu CEUYCHUS, C yUETOM IEePBBIX IOTEPh.

CyMMapHyI0 IUIOLIa[ b CCYCHHUS IOMOJHUTCIHHON MOIEpEeYHON apMaTyphl HEOOXOIMMO OIPENeiTh MO
dbopMmynam:

JUT1 KOHCTPY KLU, HE PaCCUUTHIBAEM bIX HA BEIHOCIIMBOCTS,



Gsp

A, 0 =02 R A, )
sW
JUT1 KOHCTPY KLU, paCCUNTHIBAEM bIX HA BEIHOCJIMBOCTB,
O
— W
A, 0a =03 R A, ©6)
sw
20e O, — TpeABapUTEIIFHOE HANPSDKEHHE B apMaType ¢ YU4ETOM NEPBBIX MOTeph, NpuHUMaemoe mo CHull

sp

2.03.01-84;

Ay, — OoupImas W3 IUIONIANCH CEYCHHS HANpsAraeMod NPOJIOJIBFHON apMaTyphl, pacHoJ0XEHHOH BHYTPH
XOMYTOB y OJJHOH I'paHu CeYEHUsI.

3.30. [lonoiHuTENnbHYIO NONEPEUYHYIO apMaTypy PEKOMEHIyeTcs MpeaycMaTpuBaTh B BHJE CBapHbIX
3aMKHYTBIX XOMYTOB U3 apMaTypHo# ctaym kiaccoB A-II wm A-IIT

Ecnu, U3 ycnoBus onupaHus 3JEMEHTA, Ha €r0 KOHLIEBOM YYAaCTKE YCTaHABIMBAIOT CTAJbHYIO ONOPHYIO
IUTUTY, TO JOIIOJIHUTENILHY O IONIEPEUHYI0 apMaTypy CleyeT COEIUHATh C HEH CBapKOH.

4. OCHOBHBIE PACYETHBIE IIOJIOKEHMA

4.1. PacueTsl OETOHHBIX M XKeIe300C TOHHBIX KOHCTPYKIUI HEOOX0MMO MPOU3BOIUTE IO METOAY MpPEIeIbHBIX
coctosinuil B cootBetctBuM co CHull 2.06.01-86.

BeToHHBIE ¥ KeNne300eTOHHBIE KOHCTPYKIUH JOJDKHBI Y IOBJICTBOPATE TPEOOBaHMAM pacueTa M0 NpeaeIbHbIM
COCTOSIHUSIM TIEPBOM TPYMITBI MPH BCEX COYCTAHHSIX HATPYy30K M BO3ACHCTBUIL, a IO TPEACIBHBIM COCTOSHHIM
BTOPOY Py HITEI — TOJIBKO IIPH OCHOBHOM COYETAHHWHU HArpy30K M BO3JCHCTBHH.

Pacuer mo mpernenpHBIM COCTOSIHUSIM, KaK MPaBWIO, CIEAYET NMPOHM3BOANTH JUIA BCEX CTAAMHA BO3BEJICHUS,
TPaHCIIOPTUPOBAHMSI, MOHTAKA M SKCIUTYy aTAIUH KOHCTPYKIUH.

4.2. BeToHHBIE KOHCTPYKIMH HEOOX0MMO PACCUHTHIBATH II0 IPEACIHHBIM COCTOSHUSAM IIEPBOH TPYIIIHL:

Ha IPOYHOCTH C MPOBEPKON YCTONYNBOCTH ITOJIOKEHHUS B (POPMBI KOHCTPYKIUH — TI0 pasm. S:

0 TIPEJICITBHBIM COCTOSHHUSAM BTOP O IPYIIITBI:

1o 00pa30BaHMUIO TPEIINH — B COOTBETCTBHH C pasy. 7.

Kenezo0eToHHBIC KOHCTPYKIHH CIIEAYET PACCYUTBHIBATE IO MPEICILHBIM COCTOSHHUSM MEPBOM IPYIIITHL:

Ha TPOYHOCTh C NMPOBEPKOH YCTOHYMBOCTH MOJIOKEHUS M (POPMBI KOHCTPYKUIHUH, Ha BBIHOCIMBOCTH HPH
MHOTOKPATHO MOBTOPSIOMICHCS Harpy3Ke - o pasy. 5;

0 TIPEJICITBHBIM COCTOSHHUSAM BTOP O IPYIIITBI:

no jgepopManusM — B TeX CllydyasX, KOTJa BeJMYHWHA IEPEMEUICHHH MOXKET OTpaHHYUTh BO3MOXKHOCTBH
HOPMaJIBHO SKCITyaTallii KOHCTPYKIMU MM HaXOIAIIUXCS Ha Hell MEXaHU3M OB, — 110 pa3f, 6;

10 00pa30BaHMIO TPEIIMH — B TEX CITy4Yasx, KOTZA IT0 YCIOBHAM HOPMAaJBHOM AKCIUTyaTAaIl[MX COOPYIKCHUS HE
JomycKaeTcss uMX oOpa3oBaHHE (TPEIIMHOCTOMKHE) WM I1I0 OTPAHWYCHHIO BEJIMYHMHBI PACKPBITHS TPCIINH
(HeTpemMnHOCTOMKHE ), — 10 pas. 6.

4.3. COOpHO-MOHOJMTHBIE KOHCTPYKLMH, a TaKXKe KOHCTIPYKIMM C HeCylled apMaTypoidl HaJUIe)KUT
PACCYHTHIBATH L ABYX CTAAHHA pabOTH KOHCTPYKIHH:

JI0 IPHOOPETCHUST OETOHOM, YJIOKCHHBIM Ha MECTE MCIIOJIb30BaHUS KOHCTPYKINH, 3aJTaHHOW IIPOYHOCTH —
Ha JelicTBHEe COOCTBEHHOTO Beca HTOr0 OCTOHA M APYTHX Harpy3oK, ACHCTBYIOMINX HA JAHHOM 3Talre BO3BEICHUS
COOpYIKEHUS;

nocie MpUoOpeTeHUsT OETOHOM, YJIOKCHHBIM Ha MECTE MCIIOJIb30BAHUS KOHCTPYKINH, 3aJaHHON MTPOYHOCTH
— Ha Harpy3KH, JeHCTBYIONIHE IIPHU YKCIUTy aATAI[MHA KOHCTPYKIHH, BKIIFOYast COOCTBEHHEIH Bec.

Pacuer Ha mNPOYHOCTP NPOW3BOIMTCS HA pacUYCTHBIC HArpy3Kd pas3felbHO 10 JBYM cTausaM 0e3
CYMMHpPOBAHUS yCHINHN U HAIIPSDKCHUH.

4.4. JIns 3aaHKEpPCHHBIX B OCHOBaHHWE IUIOTHH HapsIy C pPacdyeToM KOHCTPYKUHMH CleAyeT MpPOU3BOIHTH
9KCIIEPUM EHTAIBHBIC UCCIICOBAHUS T ONpeICIeHHI HeCy el CIOCOOHOCTH aHKePHBIX YCTPOICTB, penakcanuu
HanpsDKeHU B OeToHe W aHKepax. HeoOXoaumMo mpexycMaTpUBaTh MEpOIPHUATHS IO 3al[UTe aHKEPOB OT
Koppo3un. /I mpenBapUTCIBHO HANpPSDKEHHBIX KOHCTPYKIME B IIPOCKTE HEOOXOIMMO MpexycMaTpUBaTh
BO3MOKHOCTh TIOBTOPHOTO HATSDKCHHSI aHKEPOB WIIH MX 3aMEHBI, a TakKe MPOBEACHHE KOHTPOJIBLHBIX HAOIFO ICHUH
3a COCTOSTHHEM aHKEepOB B OCTOHE.



4.5. Tlpu pacdere »5JEMEHTOB COOPHBIX KOHCTPYKLIMI Ha YyCHIMs, BO3HHUKAIONIME IPH IMOIBEME,
TPaHCIOPTUPOBAHHUA W MOHTaXKE, HATPY3Ky OT COOCTBEHHOTO Beca 3JIEMEHTa CICIyeT BBOJHUTH B pacder C
k03 PUIMEHTAM U TMHAM MYHOCTH, HazHavaeMbiMu o CHulT 2.03.01-84.

4.6. BermunHy NPOTUBOJABICHHS BOJBI B PACUCTHBIX CEUYCHHUSX DJIEMEHTOB CIEIyeT ONPEACITh C YUYETOM
ycIOBHH pabOTel KOHCTPYKUMH B OJKCIUIyaTaAllMOHHBIA MEPHOJ, a TaKKE C YYETOM KOHCTPYKTHBHBIX H
TEXHOJIOTHYECKIX MEPOTIPUATHIA, yKa3aHHBIX B II. 1.7.

B aJeMeHTaX MAaCCHBHBIX HANOPHBIX U TOJBOJHBIX OCTOHHBIX W JKENE300CTOHHBIX KOHCTPYKIHHA
THAPOTEXHUYECKUX COOPYKCHHH NPOTUBOJABICHHE BOJBI HEOOXOAMMO YYHUTHIBATh KaK OOBEMHYKO CHIY H
onpenensats o CHull 2.06.06-85.

B cTep>KHEBBIX M IUIMTHBIX 3JIEM CHTAX IIP OTUBOJABJICHHUE BOJBI CIIEIy €T YYUTHIBATH KAK PACTATHBAIOIIY 0 CHITY,
MPHJIOKEHHYIO B pACCMATPHUBAEMOM PacYeTHOM CCUCHHH, IPU YTOM YJICIBbHBIA BEC MaTepHala MpHHUMAaeTcs 0e3
ydeTa B3BCIIHBAHUSL.

[MpoTuBONaBNCHHE BOIBI CJCAYCT YYHUTHIBATH KaK IIPU pacdyeTre CEYCHHH, COBMAJAIONIMX CO IIBAMHU
OCTOHUPOBAHHUS, TAK © MOHOJIUTHBIX CEYCHHH.

4.7. Ycune nIpOoTUBOJaBICHHS B PACUETHBIX CEUCHUSIX HATIOPHBIX CTCPKHEBBIX U IUTUTHBIX 3JIEM EHTOB CJIE/Ty €T
NPUHUMATh PABHBIM IUIOMIAIM JIIOPHl  HANPSDKCHUH, OOYCIOBICHHBIX BO3ACHCTBHEM IMPOTHBOIABICHUS.
Vka3aHHbIE HANPSHKEHUS B OTAEbHBIX TOUKAX CEUEHHs NPUHUMAIOTCA PaBHBIMH Py, , TJ€ p — HHTEHCHBHOCTb

TUIPOCTATHYECKOTO JABICHUS; (5, — K09 GuuueHT 5 eKTHBHON IoIa M IPOTHBOJABICHNUS B OETOHE.

JUie TpeIMHOCTOMKMUX 3JIEMEHTOB ClelyeT MNPUHMMAaTh JIMHEHHBI 3aKOH H3MEHEHHUS WHTCHCUBHOCTH
TUAPOCTATUYECKOTO JABICHUS BOABI p OT BEIMYUHBI JAaBICHHUS HAa HANOPHON (BEPXOBOI) IpaHU IO BEIUYHHEI
JIaBJICHUS HA HU30BOM IpaHH.

J14 HeTpeuMHOCTOMKUX 3JIEMEHTOB JMHEWHBIH 3aKOH W3MEHEHUsS HMHTEHCUBHOCTH THUAPOCTATHUYECKOTO
JIaBJICHUs CIeQyeT NPUHUMATh TOJBKO B IpEJeiax CKaTol 30HBl CeueHHA. B mpenenax TpelMH NPUHUMAETCS
paBHOMEpHOE JaBIICHUE, ONIpeie/IeMoe 3ary OJIeHHeM TPEeIIUH M0 yPOBEHb BOIEI.

Kosddunuentsl 3¢ ¢pexmipHoll miomam npoTMBoAaBIeHus f,, MId coopysxkenuit I u Il xnaccos cnenyer

OMpEeIC/ISITh Ha OCHOBAHHH SKCIIEPUM EHTAJBbHBIX UCCIIE0BAHUM C YIETOM MPOTHBO () MIIbTPAIIMOHHBIX yCTPOCTB.

[Ipy OTCYTCTBMM IaHHBIX SKCTIEPUMEHTAIBHBIX HCCIICJIOBAHHA B CEUCHMSX HM3rH0AaeMBbIX, BHEIICHTPEHHO
CKaTbIX U BHELIEHTPEHHO PACTAHYTBHIX CTEP)KHEBBIX U IUJIMTHBIX 3JIEMEHTOB JIOIYCKACTCS NPUHUMATDL CJIEAYFOLINE
3HaUYCHUS Yy, -

1 — B pacTAHYTOH 30HE CEUCHHH U B 30HE PACIIPOCTPAHCHNUS TPEIINH;

0 — B c3xaTOM 30HE CEUEHUH JIEMEHTOB.

BricoTta cxxatoii 30HEI 0eTOHA OMpEeIISTCS] HCXOAd M3 THIOTE3bl INIOCKUX CeYeHHH. B HeTpemuHo cToMKnX
3JIeMeHTaxX paboTa pacTIHYTOro OETOHA HEe YYIHTHIBaeTCS W (opMa IIOPHI HANpsDKCHWH OeToHa B CXKATOW 30HE
CEYCHHS MPUHUMACTCS TPEYTOIBHOM.

By HanpsHKEHHOTO COCTOSTHHS CEUCHHMS MPH ONpeeIeHIN JOTIOIHUTESIBHBIX HAIIPSDKEHNUH yCTaHABIMBACTCS
MCXO T M3 THIIOTE3bI TUIOCKUX CEYSHHH MTPH AEHCTBUH BCEX HATPy30K 0e3 yueTa CHIIBI IPOTHBOJABICHHUS.

4.8. Pacuer »1eMeHTOB KOHCTPYKIMH Ha BBIHOCIMBOCTh HEOOXOIUMO TIPOM3BOIUTH INIPH YHUCHE IHKIOB
u3MeHeHus Harpy3ku 2-10° u GoJiee 3a BeCh pac4eTHbIN CPOK IKCILUTYaTAIIMK COOPYIKEHUS (HAIIPUMED, IPOTOUHbIE
JacTH THAPOATPETaToB, BOJOCOPOCH, INTUTH BOJ000s, HOAreHepaTopHBIE KOHCTPYKIHHA 1 1IP.).

4.9. Tlpu mpoBepke Hecyled CMOCOOHOCTH W MPUTOJHOCTH K HOPMAaJbHOHM JKCIUTyaTallud BHYTPCHHUE
ycwms (HapsDKeHUS) M MepPEeMEIeHNs ClIeyeT ONpeaelITh, KaK MPaBWIO, C YYSTOM HEYNPYTOTO ITOBEICHUS
KOHCTPYKIHH, 00YyCIOBICHHOTO TPEIMHOOOPA30BAHWEM W TIOJ3YyUYeCThbI0 OETOHa, HENMHEHHON 3aBHCHMOCTHIO
MEXAy HaNpsDKCHUAMH H eGOopManusaIMi MaTepHalioB, a TAKXKE C yYETOM MOCIEOBATCIHEHOCTH BO3BEICHHS H
HaTPY>XCHUS COOPY KEHHS.

Jomyckaetcs ycuims (HaNpspKEHHS) B CEUCHHUX 3JIEM €HTOB OIIPEIeIATh B P EAIOI0KEHIN YIIPYTOH paboTe
KOHCTPYKIIMM B TeX CIydasx, KOTAa METOJWKa pacdyera KOHCTPYKIMH C Y4eTOM WX HEYNpYyToro TMOBEACHHS He
pa3paboTaHa WM pacyeT BBIIOIHACTCS Ha IPOMEXYTOTHOH CTAIMH IIPOCSKTUPOBAHHS COOPYKECHUS.

4.10. TIpm pacueTe CTATHYCCKH OTPENCIMMBIX CTCPXKHEBBIX KOHCTPYKUWH, y KoTopeix A/I< 1/3 (h —
MaKCHMaJbHasi BBICOTa MOTIEPEYHOTO CEUSHHs, / — IPOJIET B CBETY), MO MPEICTBHBIM COCTOSHUSIM TIEPBOH H
BTOPOH TPYyNI BHYTPEHHHE yCWMs (HOpMasbHBIE M Iepepe3bIBAIOMINE CHJIBI, H3THOAIOMNE W KPYTSIINe
MOMEHTEI), a TAKOKe ITePEeMEIIeHHS M YIIBI IOBOPOTA CIEyeT OTPEAeIIITh METOJAMH CONTPOTHBIICHHUS MaTepHaJIOB.
Ipn ompeneneHNN TMHEHHBIX MIEPEMEIICHAN W YIJIOB MOBOPOTAa HEOOXOMMO yUHTHIBATh N3MEHEHHE KECTKOCTH



CEUYCHUI B pe3ylibTaTe TPEUIMHOOOPa30BaHUsI B OCTOHE. YCJIOBHS TPEUIMHOOOPA30BaHUs ClCIyeT NMPUHUMATE B
COOTBETCTBHHU C II. 6.2.

4.11. B cratmyeckd HEONPEICIMMBIX CTCPKHEBBIX KOHCTPYKIMSIX BHYTPCHHHE YCHJIMS M II€PEMCIICHUS
CJIelyeT ONPe/IeITh METOIAMH CTPOUTEIFHONW MEXaHHKH CTEPIKHEBBIX CHCTEM, KaK IIPAaBUIIO, C YICTOM HEYIPYyToi
paboThI, 00y CIOBICHHON M3MHEHHEM KECTKOCTH CEUCHHI B pe3yJibTaTe TPEIMHOOOpa30oBaHus B OETOHE.

4.12. Tlpu pacdeTe 2JIeMEHTOB OCTOHHBIX H JKeJIe300STOHHBIX KOHCTPYKIMH THAPOTEXHUIECKUX COOPYKECHUI
HEOOXOAMMO Y4YHTHIBATH IOTIOJHHUTEIBHBIC CBS3M CTIPOUTEIHBHOTO MEPHOJAA, HOCSIINE IMOCTOSHHBIN Xapakrep
(3cTakazpl, Ma30BbIe KOHCTPYKLUH, OalKd MOJKPAHOBBIX MyTeH, JOMOJHHUTEIbHAS apMaTypa Uil MPOU3BOJCTBA
paboTu T. 1m.).

4.13. PacueTsl, KOTOphIE HE PCIIAMCHTHPOBAHBI HACTOSIIMMH HOpMaMu (pacdeTbl MpeBapHTEILHO
HaTNpsDKCHHBIX KOHCTPYKIIMH, pacueT CeYeHUi B 00IeM cilydae, B TOM YHCIe pacdeT Ha KOcoe BHECLECHTPCHHOE
cXKaThe W KOCOW W3ru0, pacyeT KOPOTKUX KOHCOJICH, pacyeT Ha NPOJABIMBAHHE M OTPHIB, PacyeT 3aKJIaJHBIX
JneTajged u jp.), clieayeT BbIOJHATH 1o ykazaHusM CHull 2.03.01-84, a mpu npoeKTUpOBaHWUU TMOPTOBBIX H
TpaHCIIOPTHBIX coopykenni Tarke CHull 2.05.03-84. Tlpu >TOM HEOOXOIMMO YYHUTBIBATH KOI((HUIIUEHTSI,
MPHHATHIC B HACTOSIINX HOPMaX.

5. PACUYET 3JIEMEHTOB BETOHHbBIX 1 )KEJTE305ETOHHBIX KOHCTPY KIIiA HA IIPOYHOCTb U
BBIHOCJ/IMBOCTD

PACYET BETOHHBIX 3JIEMEHTOB HA ITPOYHOCTD

5.1. Pacuer Ha MPOYHOCTH OETOHHBIX 3JIEMEHTOB CJIEyeT NMPOU3BOJUTH Il CEUCHHH, HOPMAJbHBIX K HMX
MPOJOJBHOM OcH. PacyeT Ha MPOYHOCTb 3JIEMEHTOB, B KOTOPBIX yCJIOBHSI HACTYTUICHUS TPEJCIBHOTO COCTOSIHUS HE
MOTYT OBITh BBIP@KEHBI Yepe3 YCHIMs B CEUYCHHUAX, CJEAYyEeT BBINOJHATH I IUIOMIAJIOK NEHCTBUS TJIABHBIX
HaMNpsHKEHUH.

BHEIIEHTpEHHO CXaTbleé MOMEHTHI, B KOTOPBIX 10 YCIOBHSAM OJKCIUTyaTallid JIOMyCKaeTcs oOpa3oBaHHe
TPEIIHH, PACCYNTHIBAIOT O0€3 yueTa CONMPOTURICHIsI OETOHA PACTIHYTOM 30HBI CEUCHHUSI.

Bce wusrunbaemple 3JeMEHTHI, a TaKXKe BHEICHTPEHHO CXKAThl€ 3JIEMEHTbI, B KOTOPBHIX MO YCIJIOBHUSIM
JKCIUTyaTalldd HE JOMycKaeTcsi o0pa3oBaHHE TPEIIMH, PACCUYUTHIBAIOT C YYETOM COMPOTHBICHUS OETOHA
PACTKEHUIO.

5.2. BeToHHBIC KOHCTPYKIIUH, IPOYHOCTh KOTOPBIX OMpPEACIAETCS MPOYHOCThIO OETOHA PACTAHYTOW 30HBI
CeUeHMsI, JONyCKAeTCs MPUMEHATh B TOM CJIy4aB, €CJIi 00pa30BaHUE TPEILIUH B HUX HE IPUBOJUT K Pa3pyILICHUIO, K
HEJOTYCTUMBIM e OPMAIIUAM WIH K HAPYIICHHUIO BOJOHENPOHUIIAEMOCTH KOHCTPYKIHH. [IpH 3TOM J0DKHA OBITh
MPOBEJICHA MPOBEPKA TPEUIMHOCTONKOCTH 3JIEMEHTOB TAKMX KOHCTPYKIHUN C yYETOM TeMIIepa-Ty pHO-BJIaXKHOCTHBIX
BO3JICHCTBUI B COOTBETCTBHH C TPEOOBaHUSAMHU pasy, 7.

HM3rubaemple 3J1€MeHThI

5.3. PacueT OCTOHHBIX H3THOAEMBIX JJIEM EHTOB CHMM ETPUYHBIX OTHOCUTENBHO IUIOCKOCTH JICHCTBUS HATPY3KH
HEOOX0AMMO MPOU3BOMTE 110 popMyJie

ViV M <y 717 a7 s Ry W, (7

rae ¥,.,7, — Ko3hduuuents, npunumaemsbie 1o CHull 2.06.01-86;

V. — KkodhouuueHT ycnoBuil paboTbl COOpPYKEHHS, NPUHUMAEMBIH IO CTPOMTENLHBIM HOPMaM M
IpaBUJIaM Ha IPOEKTHPOBAHHUE OTACIbHBIX BUIOB MNP OTEXHUYECKUX COOPY KEHHUII;

7, — KOO(QQUUMEHT, Y4YMTHIBAIOWMK BIMSAHME HA MPOYHOCTL M3rMOAEMOIO 3JIEMEHTA TpajHeHTa
nedopMaIiii Io CeYeHHIO U 3aBUCSIIAN OT Kilacca 6eToHa M BEICOTHI PACTIHYTOH 30HBI CEUCHUS;

7, — k02 QULHEHT, TPUHUMAEMBIH 110 Ta0L. 4;

Vg, — K03bQUUUEHT, YYUTRIBAIOWUN BIMAHME HA HPOYHOCTh HM3rMOAEMOro 3JeMEHTa (OPMBI €ro

MOTMEPEYHOTO CEYSHHUS U 3aBUCSIIHN OT COOTHOLICHHS Pa3MEPOB CEUCHHS;
W — MOMEHT CONPOTUBIICHHS Sl PACTIHYTO!M rPaHU CEYSHUSs, OMPEIEISIeMbIil B IIPEITOJIOKEHUN YIPYTOi
paboTel 6eToHAa.



Kos¢pdunuent y, cnefyer onpesenaT Ha OCHOBAHUM SKCIIEPUMEHTAIbHBIX HCCIeJoBaHuiM [ coopysKeHui

I'u Il xmaccoB Ha mpeaBapUTENbHON CTaIUU NPOEKTUPOBaHUs, a il coopyxeHuit Il u IV kinaccoB Bo Beex cityuasx
¥, JOIYCKaeTCs ONPENEIATh 10 popMyie

c
V= 1+ h_ ®
14
TJIe C - mapameTp, OnpenesieMblii o Tabin. 14, npu c¢>h, cnenyet npuHUMAaTh c=hy;
h: — BBICOTA PACTIHYTON 30HBI CEUEHUS, CM, OIpeesieMas B MPEoJIOKEHUH JUHEHHO ynpyroid paboTsl

OeToHa.

Kosddunuent y, 11 npaMOyTrobHbIX, KPYTOBBIX, KPECTOBBIX CEYEHHIA, a TAKKe I TABPOBHIX C MOJKOH B
CXKaTo¥ 30HE MPUHUMAETCS paBHBIM 1. [ TABpOBBIX CEUCHMIA C MOJKOW B pacTIHYTOW 30HE, I KOPOOYATHIX,
JIBY TABPOBBIX CEYEHMH, a TAKKE U1 KOJIbLEBIX CeUeHUH Kod ) QuLUeHT ¥, cielyeT Onpelenats o Gopmyie

1
Yo =1=k(l=—) ©)
Vn
rae k — k03P HUIHeHT, 3aBUCSIIINI OT COOTHOIICHUS Pa3MepPOB CEUCHUS;
V), — ko3¢ dunuent, onpenensemMslii no Gopmye (8).
JIyst KOJIBICBBIX CeUeHUi KO PUIMEHT & paBeH OTHOIICHHIO BHYTPEHHEIO W HAPYXXHOTO JuaMeTpoB.JIyst
TaBPOBBIX CCUCHHUM C IOJKON B PacTIHYyTOH 30HE, I KOPOOYATHIX W JBYTABPOBBIX CCUCHHUM KO3 (DHUIMEHT k
Cliely €T OTIPE eI Th:

b, —b
npu ——— 2> 6 o popmyne
hf
k=1-h, /2h, (10)
rae by M hy— mupHUHa 1 BEICOTA CEUCHHUS PACTIHY TOH MOJIKH;
b, b
pH h— < 6 - 1o HoMOTpaMMe 0643aTeLHOTO MPUIIOKEHH)S 3.
S

Bl—[elleHTpeHHO CiKaTbI€ 3JICMCHTDI

5.4. BHELIEHTPEHHO CXAaTbIe 3JIEMEHTHI O0CTOHHBIX KOHCTPYKIUH, CHMMETPUYHBIE OTHOCUTEIBHO IIJIOCKOCTH
JISHCTBHSI HArpy3KH, CIEAYeT PACCUUTHIBATH B NPEANOJIOKEHHH YIpyroil pabotel 6eToHa (d4epT. 1), U3 ycioBus
OTPAHWYCHHUS BEJTMUHH KPACBBIX CKUMAIOIINX U PACTATHBAIONINX HATIPSDKEHUH 110 CIeAyIoIuM (GopMyam.

a) % A

E—7 W

—— — PUNEER S U S ——

Kp

Uept. 1. Cxema ycummil u 3mopa HaOPSOHKCHUI B CEUEHHH, HOPMAJIBHOM K MPOJONBHONH OCH BHELEHTPEHHO
CKaTOr0 OETOHHOTO J/IEMEHTA
a— 0e3 yueTa CONpOTUBIICHUS O€TOHA PACTIHYTOH 30HEI,
6 — ¢ yueToM CONpPOTUBICHUS O€TOHA PACTIHYTOH 30HBI

N\

TN



Tabamna 14

Kmacc 6erona | BS | B7,5| B10 | B12, | B15 | B20 | B25 | B30 | B35 | B40
IO TIp OYHOCTH 5

Ha CKaTue

C, CM 80 | 79 | 7,7 | 75 | 73 | 6,7 | 6,1 | 55 49 | 44

Ilpu pacuete 6e3 yueTa CONPOTUBJIEHHS PACTIHYTOM 30HBI CEYEHHUS
ViV a0y S QY7 R, )y

rae O, — KpaeBoe CXKUMAIOIIEe HAIIPKEHUE;
(¢ — k03¢ QUIMEHT, yYUTHIBAIOIIUH BIUSHUE THOKOCTU 3JIEMEHTA U IPUHUMaeMbli 1o Tab. 15.

Hp}IMoyI‘OJ'ILHBIC CCYCHUA paCCUUTBIBAIOTCA 110 (bopMlee

ViV oN < L5¢y.7,(0,5—mR, A (12)
rac A =bh — IuIomaab MONnepeYHOIro CCUYCHHU DJICMCHTA,
7] = %) — OTHOCHUTEJIbHBIA OKCHCHTPUCUTET NPHUJIOKCHUA HAI'PY3KU.
[Ipu pacueTe ¢ yueToM CONpPOTUBIEHUS PACTIHYTOM 30HBI CEYECHUS
Ne, N
e (76 + ;) <@r.7,R, (13)
e (% - %) SV IV 1Y R (14)

1

rae W=1/y;— MOMEHTBI COIPOTHUBJICHHS CEUCHHUS;
We=I/y.
VsV sp — K03GOHULIMENTSI, ONIPEAEIIEMbIE COIIACHO I1. 5.3.
Mo popmyne (13) cneayer paccUnTHIBATh TAKXKE BHELIGHTPEHHO CXKaThle OETOHHBIE KOHCTPYKINH C
0JIHO3HAYHOM H1I0poit Hanpsvxennit ipu ey < W, / A.

Tabmma 15
lo/b mst cedeHust 1/r mnst cedeHns Kosdpunuent ¢
HPSAMOYTOJBHOH GOpPMBEI HPOU3BOJILHON
CHMMETPHYHOH HOpMBI
Jo 4 Jo 14 1,00
4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86

Ob6o03nauenus, npunsmole B maba. 15:

ly — pacdeTHas ITMHA DJIEMEHTA;

b — HauMeHbLINI pa3Mep MPSIMOYTOJILHOTO CEUCHHUS;

¥ — HaMMEHbBIINH PauyC HHEPHHU CEUCHHS.

5.5. Ilpu pacdere rHOKMX OCTOHHBIX 3JIeMeHTOB npH [¢/b>12 wmm [/r >35 clemyeT y4WTHIBATh BIMSHHE
JUTHTESIIHHOTO JISHCTBYSI HATPY3KU HA HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIMU B COOTBETCTBHU ¢ TpeOoBaHmsiMu CHull
2.03.01-84 ¢ BBeeHHEM pacyeTHBIX K03 () P UIHMEHTOB, MPUHATHIX B HACTOSAIINX HOPMaX.

5.6. B snmemenTax, paccuntsiBaeMbIX 1o ¢opmymaMm (11) m (12), BeIM9MHA IKCUEHTPHCHTETA PAacdETHOTO
YCWIIHS OTHOCHTENBHO IICHTPA TSHKECTH CeUeHHS He JIOJDKHA IpeBath 0,0y Mpu OCHOBHOM COYETAaHWH HAarpy30K



u 0,65— 1pu 0c0O0M COYECTAHUH HATPY30K, BKIIOYAKOIIEM CEHCMUYECKUE BO3ICHUCTBYS, T1E ¥ — PACCTOSIHUE OT
LEHTPa TSHKECTH CEUCHU JI0 ero Haubosiee HalpsHKCHHOW TPaHu.

PACYET KETE3OBETOHHBIX 3JIEMEHTOB HA ITIPOYHOCTD

5.7. Pacuer Ha MPOYHOCTH ke300 TOHHBIX 3JIEMCHTOB HAPIC)KUT IIPOU3BOUTH [T CEUCHHI, HOPMaJIbHBIX K
UX NIPOJIOJIBHOM OCH, a TaKXKe IUI1 HAKIOHHBIX K OCH CeYeHHH HamboJiee omacHoro HampasieHus. [Ipu Hammgum
KPYTILIMX MOMEHTOB CJIE/Iy €T IPOBEPUTH MPOYHOCTh MPOCTPAHCTBEHHBIX CEYCHH, OTPAHUYCHHBIX B PACTIHYTOM
30HC CHUpPaJbHOM TpemMHOW Hauboyiee OMACHOTO W3 BO3MOXHBIX HampapieHuid. Kpome TorO, Criemyer
MIPOU3BOMUTE PAcYET 3JIEMEHTOB Ha MECTHOE ACiCTBHE HATPY3KH (CMATUE, IPOIABIMBAHKE, OTPHIB).

5.8. IIpu ycTaHOBKE B CEYCHHH 3JIEMEHTA apMaTyphl Pa3HbIX BUIOB U KIIACCOB €€ BBOT B pACUCT IPOYHOCTH
C COOTBETCTBYIOLIMMH PACYETHBIMH COMPOTUBICHHUSIM H.

PacyeT HA MPOYHOCTH cevYeHHUil, HOPMAJIBbHBIX K MPOA0JIHLHOMH 0CH JJIEeMEeHTa

5.9. IlpenenbHble yCUIUS B CEUEHUH, HOPMAJIbHOM K ITPOJIOIBHON OCH 3JIEMEHTA, CIELy €T ONPEAEIISTh UCX0 I
U3 ey IOIUX IPEANOCHIIOK:

conpoTuBIeHHE OETOHA PACTHKEHHIO IPUHUMAETCS PaBHBIM HYJIIO;

COTIPOTUBICHUE OETOHA CXKATUIO TPEICTABISECTCS HANpSDKEHUSMH, PaBHBIMU R, paclpeneieHHbIMU
PaBHOMEPHO MO CKaToll 30He OETOHa;

pacTATUBAIOLINE HAMIPSKEHNS B apMaType NIPUHUMAI0TCs He 00Jiee pacueTHOTO CONPOTUBICHUS PACTIKEHHIO
R,

CKMMaIOIMe HaMPsDKEHUs B apMaType IPUHUMA0TCs He 60Jee pacueTHOTO CONPOTUBICHUS CXKATUIO Ry..

5.10. Pacuer ceueHuii, HOpMaJbHBIX K MPOJOJbHONH OCH 3JIEMEHTA, KOTJa BHEIIHSS CUiia JACHCTBYeT B
IJIOCKOCTH OCH CUMMETPHHU CEYEHHS U apMaTypa COCPEJOTOUEHa y MEPIEeHANKYIIPHBIX K yKa3aHHOH III0CKOCTH
rpaHeil 3JieMeHTa, HE00X0MMO MPOU3BOUTH B 3aBUCUMOCTH OT COOTHOILEHUSI MEXIy OTHOCHUTEIHLHOM BBICOTOM

cxkatoii 30Hb 6eToHa § =x/hy U OTHOCHTENHLHOH BHICOTOM CKaToif 30HBI GeToHa §R , TIpPY KOTOPO# MpeaenpHoe

COCTOSIHUE HACTyNaeT OJHOBPEMEHHO C [OCTI)KCHHEM B pacTIHYTOH apMarype HalpsDKCHHUs, PaBHOTO
pacueTHOMY COTPOTUBICHUIO Rs, C YY4ETOM COOTBETICTBYIOLIMX K03} ()HINCHTOB yCIOBHH padOTHI apMaTyphl.
OTHOCHUTENBHAS. BBICOTA CXKATOM 30HBI OIPEICIICTCS 3 COOTBETCTBYIOIIUX YCIOBUI PaBHOBECHS JIEMEHTa O[T
JIEHCTBHEM CHUCTEMBI BHELTHUX M BHY TPCHHUX CHIL

W3rubaemble U BHELCHTPEHHO PACTIHYTHIC C OOJBUIMMH IKCIICHTPUCHTETAMH JKeJIe300C€TOHHBIC JICMCHTEI,
KaK MpaBHiIO, JOJUKHBI YAOBIETBOPATh yCioBHIO & < & g+ A4 DIEMEHTOB, CHMMETPUYHBIX OTHOCHUTEILHO
IUTOCKOCTH JCHCTBHS MOMEHTa M HOPMaJbHOW CHIIBI, apMUPOBAaHHBIX HEHANpsraeMoi apMartypoil. ['paHndHEIC
3HAYEHHS HaUIS)KUT MPUHUMATH 110 Tab11.16, a apMupoBaHHBIX HanpsiraeMoit apmatypoit — o CHull 2.03.01-84.

5.11. Ecim BBICOTA CXKATO# 30HBI, oNpezeieMas 0e3 yuera CKaTold apMaTypbl, MeHbIIE 2 & '. TO CKATYIO
apMartypy B pacdyeTe MOXHO HE yUUTHIBATh.

Tabmima 16
Kracc apmatypei I'pann4HBIE 3HAYEHUS § p IPH KIACCE GETOHA
B16 u Hmxe B20; B25; B30 B35 ¢ aliva
A-1 0,70 0,65 0,60
A-II, A-III, Bp-I 0,65 0,60 0,50

M3rubaemele 3J1€MEHTDI

5.12. Pacuer u3rubaembIX Xene300€TOHHBIX JIEMEHTOB MOOOW CHUMMETpUYHOM (Gopmbl (4epT. 2) mpu

¢ < &y cnenyer nponssoauTs 110 GopMyIaM:

}/lcynM < 7c(bebSb +7/SRSCSS) (15)

/ISRSAS _j/sRscA; = bebAb (16)
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Ueprt. 2. CxeMa yCHIMI U 3MI0pa HANPSOHKEHUH B CEYEHHH, HOPMAJIBHOM K MPOJOIPHOW OCH M3rHOaeMoro
KeJe300€TOHHOTO JIeMEHTa, TPH pacyueTe ero o MpOYHOCTH

5.13. Pacuer u3rnGaeMbIX 3JIEMEHTOB NPSIMOYTOJBHOTO CedeHnst NpH & < {p CleayeT NPOU3BOUTH 10

dbopMmynam:

JKeJ1e300E€TOHHEIX DJIEM €EHTOB:

7/c}/nM < yc[]/bRbbx(hO - OPS‘X) + J/SRscAs(hO - )] (]7)

ysRsAs _ys'RscAs = }/bRbbx (18)
cTasekee300eTOHHBIX DJIEMEHTOB:
. . . d.

ViV aM < 7C[bebbx(h0 -0,5x)+y R A (hy—a)+y R,A,(h, - 2“ )} 19)
rae A, A;,i — IJIOLIA/IM CEYCHUI COOTBETCTBEHHO PACTIHYTOM U CXKATOHW CTaJbHBIX 000JI0YEK;

dsi— TommumHf cTanbHO# 0000UKH;

R — pacuetHoe compoTuBIEHHE CTaIbHON 000J04YKH, omnpenensemoe B cootBerctBim co CHull I1-23-81.
Pacuer Kene300€TOHHBIX U CTAleKeNe300€TOHHBIX dIEMEHTOB M3 OeTona kimacca B30 u mmwke mpu & < &
JOMyCKaeTcs Mpou3BouTh o popmynam (17). (19). npuauMas X = chhO. Jlns sneMeHTOB M3 OeTOHa Kiacca

Boie B30 pacuer crnenyet npou3BoauTh B cooTBeTCTBUU ¢ TpeboBanusmu CHull 2.03.01-84 ¢ yuetoM pacueTHBIX
K03 () PUIMEHTOB, IPUHATHIX B HACTOSIIIINX HOPMaX.

BHeneHTpeHHO cKaThIe 3J1eMEHTBI
5.14. PacyeT BHELEHTPEHHO CXKATBIX KeJle300€TOHHBIX 2JIEMEHTOB 000 cCUMMeTpHUuHON QopMBbl (uepT. 3)

npu & < &, crenyer nponssomTs 110 GopMyam:

j/lc}/nNe < }/c(j/bRbSb +7/5RscS§) (22)



UepT. 3. CxeMa ycuIMid W SMIOP HAMpsDKEHUH B CEYEHHM, HOPMAJIBHOM K MPOJOJILHOW OCH BHELEHTPEHHO
CKaTOTO XKeNe300€TOHHOTO 3JIEMEHTa, IPH pacyeTe ero 1o MPOYHOCTH
5.15. PacueT BHELIEHTPEHHO CXKATBIX DJIEMEHTOB MPSMOYTOJIHHOTO CEUEHUS CJIe/ly €T IPOU3BOIUTH

npu & < &, no Gpopmynam:

7.V, N, < }/C[bebbx(hO —-0,5x)+y,R A (h,—a )] 23)

7/],;7/,,N = ]/c(}/bRbbx-’_}/sRscA;‘ _}/SRSAS) (24)
npu & > §R
npu knacce 6etona B30 u Hmxe - mo popmyne (23) u popmymam:
y/cynN:yc(bebb‘x_'_}/SRscA;_7so-sAs) (25)
1-¢
o=(2 )R, 26)
1-&, '

npH kimacce 6etona Beiie B30 pacuer ciemyet npou3BoIUTh B COOTBETCTBHH ¢ TpeboBanusmu CHull 2.03.01-
84 ¢ yueToM pacyeTHBIX K03 G UIIMEHTOB, IPUHATHIX B HACTOSIINX HOPMaX.

5.16. PacueT BHELICHTPEHHO CXKAThIX 3JIEMEHTOB IPH TMOKOCTH [¢/r= 35, a 3JIEMEHTOB HPSAMOYTOIBHOTO
ceuenus npu [¢/r 2 10 cieyeT NPOU3BOAUTH C YUETOM MPOruba Kak B MIIOCKOCTH SKCIEHTPUCUTETA MPOI0JIBHOTO
YCUIIUS, TAaK U B HOPMaJIbHOH K Hel TNIOCKOCTH B cooTBeTcTBHHM ¢ TpeboBanussMu CHull 2.03.01-84.

HeHTpa.]'ILHO PACTAHYTBIE 3JIEMEHTBI

5.17. PacyeT IEHTpaJIbHO PACTIHY ThIX KeJI€300ETOHHBIX 3JIEM EHTOB cliely €T IPOU3BOIUTh MO hopMyJie
ylcynN = ycﬂ‘sRsAs (27)

5.18. Pacuer mpodYHOCTM Ha paCTHKEHHE CTalleKeNIe300CTOHHBIX 000JI0YeK KPYIJBIX BOJOBOJOB IMPH
JIeHCTBIM paBHOMEPHOTO BHYTPEHHETO JaBJICHUS BOJIBI CIIEYeT IPOU3BOIUTE 10 GhopMyIte

y/cy/nN < 7c(ﬂ'SRsAs + 7/SRSiASi) (28)
rre N - ycume B 000J109Ke OT THAPOCTATHYECKOTO JABIICHNS C YIETOM THAPOIMHAMYECKOH COCTABIIAIOIICH.
BHeueHTpeHHO pACTAHYThIE 3J1EMEHThI

5.19. Pacuer BHEIICHTPEHHO PACTAHYTHIX XKeJe300E€TOHHBIX JIEMEHTOB ClIely €T IPOU3BOUTh B 3aBUCHMOCTH
OT IOJIOKEHUS IIPOJIOIBHOM CUJIbL V.

Ecmm mpomonbHas cuia N mpuiiokeHa MeXy paBHOJACHCTBYIONIMMHE ycwmid B apmatypeS u S' (uept. 4,a ).
pacdeT mpOU3BOJIT IO GOPMYyIIaM:
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ylcynN—'S ycj/sRsAs
et+e

ncynNeje, <r.7.RA, (30)
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Ueprt. 4. Cxema ycuinmid ¥ 3M0pa HanpspKeHUH B CEYEHMM, HOPMAJIbHOM K IPOJIOJIbHOM OCH BHELEHTPEHHO

PACTAHYTOTO XKeNe300eTOHHOTO AJIeMEHTa, IPH PacdeTe ero 10 MPOYHOCTH
@ — TIpooJbHAsS cuya N PUIIOKEHA MEKTy PABHOACHCTBYFOIIMMHY YCHIMH B apmatype S u. S

6 — TpoJOJbHAS CHWIA HPWIOKEHA 3a NpeAesiaMHi PACcCTOSHHUSA MEXIy pPaBHOICHCTBYIONIMMH yCWIHMH B

apmatype Su S’
(31

apmatype S u S’ (uept. 4, 6) npu & > rfR pacyeT Npou3BOIAT IO GOopMYyJIaMm:
ylcynNe < 70(7bRbSb +7/sRsch)

Ecim mpononeHast cuna N mpuiokeHa 3a IpefenaMi PacCTOSHHUS MEXAy PaBHOJICHCTBYIONNMY YCHIIHH B

ylc}/nN < }/c(]/sRsAs _j/sR'SCA'S _j/bRbAb) (32»

JLyist npsIMOYTOJIbHBIX CEYCHUH pacueT MPOU3BOIAT 10 hopMyam:



V7 Ne<y [y, R,bx(hy—0,5%)+ 7, R A\ (h,—a)] (33)

j/lcj/nN = }/c(ysRsAs _ysRVSCA’S _bebbx) (34»
Ipu &> éfR pacuet npousBoAT no popmyaam (31). (33).npuHumas X = chhO.

Pacuer Ha MPOYHOCTH ceqeﬂuﬁ, HAKJ/IOHHBIX K l'[pO}lOJ'IbHOﬁ OCH 3JICMECHTA, HA JelcTBHE nonepetmoﬁ CIWIbI
H3rudarIero MoMeHTa

5.20. IIpu pacuete Ha AefiCTBHE MONEPEUHON CHUIIBI JIOJDKHO COOIONATHCS yCIOBHE
Vie? Q= 0,257 7,3 R, by (35)

rie b — MUHHMalbHas NIMPHHA 3JICMCHTA B CCUCHUH.

5.21 PacyeT o NMpoYHOCTH CEYEHUH, HAKIOHHBIX K MPOJOJIbHON OCH 3JIEMEHTa, Ha ACHCTBHE MOTEPEYHOM
CHUIIBI MOYKHO HE ITPOU3BOIUTh, €CIIM COOIIOAAIOTCS Y CIIOBUSL:

a) VI TUIMTHBIX KOHCTPY KUK, pabOTAIOMIKMX IPOCTPAHCTBEHHO, U U1 KOHCTPYKIUIT HAa YIIPYTOM OCHOBAaHUH,
32 UCKIIIOYEHUEM BEPTHKAJIbHBIX KOHCOJIEH MOANOPHBIX CTEH

VeV u@ S 7V paRybhy (36)
0) U1 BCeX OCTATBHBIX KOHCTPYKIIHH

VeV Q=025y.7,,0,

rie Qp — TmomepeyHoe yCcHuiue, BOCOPUHIMAaeM0oe OETOHOM CKaToil 30HBI B HAKJIOHHOM CEYEHHUH, OIpeessieMoe
o ¢popmyne

0, = ¢, R, bhyigf (3%)

snecs @, = 0,5+2¢.

OTHOCHUTENIbHAS BEICOTA CXKATOM 30HbI CCUCHHS ONpEaALIACTCA 11O d)opMynaM: JUIA HU3ru0aeMBbIX 3JIEMEHTOB

E= R, 39
—,uRb (39

JUIA BHEIICHTPEHHO CXKATBIX M BHELICHTPEHHO PACTIHYTHIX 3JIEMEHTOB € OOJIBIINM SKCIEHTPUCUTETOM

R N

s

i
R, bhR,

S=u (40)
rae 3Haku Jumoc" W ,MHUHYC" CleAyeT HPUMEHSITh COOTBETCTBEHHO /ISl BHELEHTPEHHO CXKaThIX U
BHEIICHTPCHHO PACTSIHY ThIX 3JIEM CHTOB.
JIisl BHELIEHTPEHHO PACTIHYTHIX JJIEMEHTOB C MaJjIbIM SKCICHTPUCHUTETOM Cliey eT mpUHUMAaTh Qp=0.
Yron MexIy HAKIOHHBIM CE€YE€HHEM U MPOJOJHHOW OCBIO 3JEeMEHTa ﬂ onpenemsiercss mo (GopMmylie

1gp

= —— ,Ho He 6oiee 1,5 n e menee 0,5
1+ M/ Oh,
(M u Q — ycnmis B HOpMaJIBHOM CEYEHHH, IPOXOIAIIEM depe3 KOHeIl HAKJIOHHOTO CEYCHHUS B COKaTOH 30HeE).
Jlnst sneMenToB ¢ BhicoToi ceuenns /> 60 cm Bemmumny O, ompenensemyio mo popmyrne (38), cremyer
YMEHBIIUTL B 1,2 pa3a.
5.22. [lpu HaIM9IUK CTPOUTEIHLHBIX ITBOB B 30HE JEHUCTBUS MOMEPETHBIX CHJI B TIPaByto 4acts Gopmyi (36) u
(37) cnemyeT BBOAUTH JAOTIOHUTEIBHBIN KO3 GUIHEHT i MpUHUMaeMBbIH 1Mo Tab. 17.

Tabmna 17



I/h; 0,45 u mensie 0,45 0,55 0,65 1 BbIIIE

7, 1,0 0,9 0.8

O0o3HaueHus, npunamoie B 1aba.17:
[; - paccTosiHME MEX/ly CeYeHHEeM i0 IIBY ¥ HOPMAJIbHBIM CEYSHUEM, IIPOXO UM Yepe3 KOHEL| HAKJIOHHOTO
CEUCHUS B CIKATOM 30HE, B IIPEIeIaX HAKIOHHOTO CEUCHUS;
hj— BBICOTa CEUEHHU MO IBY.

5.23. Pacger momepewyHON apMaTypsl B HAaKIOHHBIX CEUYCHUSAX 3JIEMEHTOB ITOCTOSIHHOW BBICOTHI (WepT. 5)
CJIeyeT IPOU3BOMTE 10 hopmyIre

ylcyan = yc(z}/sstAsw +Z]/SR SWA s,inc +7be) (41)

rae Q[ — IOoII€pEYHas Cujia, Z[eﬁCTByIOLLIaH B HAKJIOHHOM CC€YCHUMU, T. €. paBﬂoueﬁcmymmaﬂ BCEX
MOMNEpCYHbIX CHJII OT BHEIIIHEH HarpyskKu, pacIloOJIOKCHHBIX II0 OJHY CTOPOHY OT
paccMaTpuBacMOro HaKJIOHHOI'O CCYCHMUA

Z 7 R, A, — cyMMBbI nOnEpEYHbIX yCHIMIi, BOCIIPUHUMAaEMbIX COOTBETCTBEHHO XOMYTAMH H OTOTHY TBIMH
CTEPKHAMU, IIEPECEKAIOIIUMHU HAKIIOHHOE CEUCHUE;
(Y —YyT0JI HAKJIOHA OTOTHYThIX CTEPKHEH K IPOJOJIbHON OCH BJIEMEHTA B HAKJIOHHOM CEUCHUU.

Ecnmu BHemHAs Harpys3ka AEHCTBYET B CTOPOHY 3JIEMEHTA, KaK II0KA3aHO Ha 4epT. 5,8, PacueTHYIo
MOTIEPEUHYI0 CHITy HaUICXKHT OTIPEALIIITh 0 hopMyie

0,=0-0,+Vcosp (42)

rae O — momnepeyHast CiiIa B OHOPHOM CEUCHHUH;
Q. - paBHOZEICTBYIOIasl BHEIIHEH HArpy3KH, JEHCTBYIOIICH HA 37€MEHT B Mpefeiax IIMHbBI IPOCKINU
HAKJIOHHOTO CE€4YECHMS Ha IIPOJOJIbHYIO OCh JJIEMEHTA;
V' — cuna npoTHBOJABICHUS, ACHCTBYIOIAsA B HAKIOHHOM CEUEHUU, ONpeeiieMas B INPEIIOI0KEHUN
JIMHEHHOTO PacIpe/eleH s Ibe30METPHYESCKOT0 JaBneHus i &y, = 1,0
Ecnm BHenHss Harpys3Ka IeHCTBYeT B CTOPOHY OT 3JIEMEHTa, KaK [0Ka3aHo Ha 4epT. 5,0, To Qg B hopmye (42)
HE y4HThIBAaETCS.

a)
—




&/

Yeprt. 5. CxeMa ycHIMil B CEUCHUH, HAKIIOHHOM K IPOJIOJIBHOM OCH KeJIe300S€TOHHOTO 3JIEMEHTA, IPH pacdeTte
€ro ITo0 MPOYHOCTH Ha ICWCTBUE MOTIEPEUHOH CHITBI

a — Harpy3Ka JIeHiCTByeT B CTOPOHY 3JIeMEHTa; 0 — Harpyska JeHCTBYET B CTOPOHY OT dJIeMEHTa

5.24. B cnyuae, eciM COOTHOIICHHE pPAacUETHOW [JIMHBI JJIEMEHTA K €ro BBICOTE MeHee 3, pacuer
KEJIe300CTOHHBIX JIEMEHTOB Ha JEHCTBHE MOIEPETHOM CHIIBI ClelyeT IPOU3BOIUTE KaK CTEHOBON KOHCTPYKIUH
T10 TJIABHBIM PaCTATUBAIOIINM HANPSDKCHUSIM.

5.25. Pacyer m3rnbaeMbIX W BHELHEHTPEHHO C)KAaThIX IJIEMEHTOB IOCTOSHHON BBICOTHI, apMHPOBAaHHBIX
XOMYTaMH, JOITyCKaeTcsl MPOU3BOIUTh B cOOTBeTCTBHM ¢ TpeOoBanusamMu CHull 2.03.01-84 ¢ ydyeToM pacdeTHBIX
K03 QUITMEHTOB HACTOSIIUX HOPM.

5.26. PaccrosiHEe MEXIy TOMEPEUYHBIMH CTEPKHAMH (XOMYTaMH), MEXIy KOHIIOM HPEbIIyIIero H HaqajaoM
MOCTIe Iy FOIIEro OTrHba, a TaxKe MEeKAy ONOPOoil U KOHIIOM OTrHOa, OJFKalIIero K onope, JOJKHO OBITh He Ooliee
BEJIMYNHEBI S)qx, OTIPECIIEMOH 110 hopMyITe

R, bh?
- Ve 5Pl 0% 43)

7/107/an

5.27. Pacyer 31eMEHTOB MEPEMEHHOW BBICOTHI CEUCHHS Ha JECHCTBUE MOMEPEYHON CHIIBI MPOU3BOIUTCS
CICYIOIIMM 00pa3oM:

€ClIi OJIHA M3 IpaHEed 3JIeMEHTa rOpH30HTaJbHA WJIM BEPTHKAJIbHA, a BTOpas HAaKIOHHA, TO OCh 3JIEMEHTa
MPUHUMAETCS COOTBETCTBEHHO TOPU30HTAIBLHOW HIIM BEPTHKAJIBHOW. 32 pabOUYyI0 BBICOTY HAKIOHHOTO CEYCHHMS
cJeyeT MPUHUMATh MPOCKIIMIO paboyvel YacTH HAKJIOHHOTO CEYEHHUS Ha HOPMaJTh K OCH dJIEMEHTA: TS dJIEMCHTA C
HaKJIOHHOM CXXaTOW TpaHbl0 — Yy KOHIIA HAKIOHHOTO CEYEHHUs B CKATOW 30HE (UepT. 6,a), I dJIEMEHTa C
HAKIOHHOW pacTIHYTOH IpaHbi0 — y Havayia HAaKJIOHHOTO CEYCHHUsSI B pACTIHYTOM 30HE (4epT. 6,0),

ecim 00e TpaHU 2JICMEHTA HAKJIOHHBIC, 32 OCh 3JICMEHTA CJIeIyeT MPUHUMATh TEOMETPUICCKOE MECTO TOUCK,
PaBHOYJAJICHHBIX OT TpaHel 3jeMeHTa. 3a pabouyyio BBICOTY CEUCHHWS NMPUHUMAETCS MPOCSKIUs pabdodeil yacTu
HAaKJIOHHOTO CEYEHHs Ha HOpMaJlb K OCH 3JIEMCHTa.
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‘-IepT. 6. Cxema yCI/IJ'II/Iﬁ B CCUCHHUH, HAKIIOHHOM K HpO,Z[OJ'ILHOﬁ OCH KeJIe300E€TOHHOTO JJICMCHTA, HaKJIOHHOM
TpaHbIO ITPHU pacy€Te €ro 1o MPOYHOCTH Ha JIeCTBUE HOHepe‘{HOﬁ CHJIBbI

a — HaKJIOHHas Ir'paHb CKaTa; 0 — HaAKJIOHHAas I'paHb pacCTdHyTa

5.28. Pacuer koHCOJM, [yIMHA KOTOPOW /. paBHA WJIM MCHBIIEC €€ BHICOTHI B OMOPHOM CEYCHHHU /i (KOpOTKas
KOHCOJIb), ciefyeT npousBoautsk no CHull 2.03.01-84.

5.29. PacueT ceueHHii, HAKIOHHBIX K POJIOJLHOM OCH DJIEMEHTA, Ha JeiCTBHE M3THOAIOIIEr0 MOMEHTA CIICoyeT
MPOU3BOUTE sl CEUYCHUI, IPOBEPSECMBIX HA MIPOYHOCTh MPH ACHCTBUU MOTICPEYHBIX CHII, @ TAKKE U1 CEYCHHH,
MPOXOIAIIUX Yepe3 TOYKHA HM3MEHEHHs IUIOIAAN IPOJOJBHON PacTIHYTOW apMaTyphl (TOUYKH TEOPETHYECKOTO



00OpBbIBa apMaTyphl WIM H3MCHEHUs ¢ AMaMeTpa), © B MECTaX PE3KOTO H3MEHECHHS Pa3MepoB IOIEPEYHOTO
CEUCHUS FJIEMEHTA 1o hopMyIie

ylcynMS yc(j/SRsZ +ZysR SWA Samczs,inc +Z}/SRSWASWZSW)(44)

rie M — MOMEHT BCEX BHEIITHUX CHJI (C YUE€TOM TPOTHBOJABIECHUS ), PACIIOJIOKEHHBIX IO
OJHYy CTOPOHY OT PaccMaITpUBAEMOI0 HAKIOHHOTO CEUYEHUS OTHOCUTEIBHO OCH,
KOTOpasi MPOXOIUT Yepe3 TOUKY NMPUIIOKEHUS PAaBHOJACUCTBYIOLIEH YCHIINI B CKATOU
30HE U NEePIEHAUKYIPHA TUIOCKOCTH ACHCTBHS MOMEHTA;

j/sRsAsZ
E ysstAs,inch,inc_ CYMMBblI MOMEHTOB OTHOCHUTCJIbBHO TOH K€ OCH COOTBETCTBEHHO OT YCWUIIMU B

D rR Az,

IpPOJOJLHONH apMaType, B OTOTHYTBIX CTCPXKHSAX M XOMYTAaX, NEPECEKarOLIUX
PacTSIHYTYIO 30HY HAaKJIOHHOTO CCUECHMUS;

Z,Z jne»Z gy — TICUH YCHIHI B NPOJIOJILHON apMatype, B OTOTHYTHIX CTEPKHAX U XOMYTaX OTHOCHTEIIbHO

TOM ke ocH (4epT. 7).

Ry Aq R A

Yepr. 7. CxeMa yCHIHiA B CEYCHHUH, HAKJIOHHOM K TIPOJIOJBHOM OCH KeJIe300€TOHHOTO 3JIEMEHTa, IIPU pacueTe
€ro o MPOYHOCTH Ha JISHCTBHIE H3rHOAIOIIEr0 MOMCHTA

Ecim HaKIOHHOE CeUeHHE PaCIIONIOKEHO B 30HE M3MEHEHHS 3HaKa U3rH0aloNnIero MOMEHTa, IPOBapKy Ha M3THO
CllelyeT TPOU3BOIUTH OTHOCHUTEIFHO TOYEK IMEpEeceYeHHs HAKIOHHOTO CEUCHHUs C MPOJOJBHONH apMaTypoi,
pacnojoxeHHO! y ooeux rpanei. [Ipu stom cnenyet npuauMath Op=0.

BricoTa ckaToil 30HBI B HAKIOHHOM CEYCHHH, M3MEPEHHAs 110 HOPMAIM K MPOJOJBHONH OCH MOMECHTa,
OMpEeIeISICTCS] B COOTBETCTBUU C TpeOOBaHUAMH T, 5.12-5.16.

5.30. DieMeHTb C TMOCTOSHHON WM IUIABHO H3MEHSIONICHCS BBICOTOM CEYCHMS JOITyCKacTCd HE

PacCUUTBIBATH 11O MPOYHOCTU HAKIIOHHOI'O CCUCHHS Ha JiericTBUE I/I3FI/I68.}OH_IGFO MOMCHTa B OTHOM U3 CJICYy FOIIINUX
CJIy4acB:

€CJI BCs MPOJOJbHAs apMartypa AOBOIMTCS JO OMOPHI MM OO KOHIA 3JIEMEHTAa M MMEET JOCTATOYHYIO
AHKCPOBKY;

B IUTUTHBIX TPOCTPAHCTBEHHO PA0OTAIOIMX KOHCTPYKIIUSIX;
€CIIM TNIPOJOJBHBIE PACTAHYTHIC CTCPXKHHU, OOpbhIBacMble N0 JUIMHE 3JIEMEHTA, 3aBOJSITCS Ha HOPMalbHOE
ceueHue, B KOTOPOM OHH He TpeGyIoTCs 1o pacueTy, Ha JmHy [y u Golee, onpenenseMyIo 1o popMyiie
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L
rae Q — IOINICPCHYHAA CHUJia B HOPMAJIbHOM CCUCHHHU, TPOXOJAIECM Y€PE3 TOUYKY TCOPECTHUICCKOTO

00OpBIBa CTEPIKHS;

Ay inc. € —COOTBETCTBEHHO TIOMA/b CEYEHHS M IO HAKIOHA OTOTHYThIX CTEpIKHEiH,

PAacHoJIOKEHHBIX B IIpeJieslaX yuacTka JIMHO U L

(sw— YCHITHE B XOMYTax Ha eIMHHILY UTHHBI 3JIEMEHTA Ha y9aCTKe JTHHOM [y, ompesemsiemoe
o Gpopmyne

9ow = % (46)
3nech d — auaMeTp 0OphIBAEMOTO CTEPIKHS, CM;
€CJI1 BBITIOJHACTCS Y CJIIOBUE!

V1V Q@ <025y 7, R, ..Oh, (47)

B KOHCTPYKIOUAX HA YIIPYTOM OCHOBAHWHU, 32 UCKITFOUCHUEM IO JITOPHBIX CTCH.
PacueT xe/1e300€ TOHHBIX 3J1€MEHTOB HA BLIHOCJIMBOCTH

5.31. Pacuet 3meMeHTOB ke1e300e TOHHBIX KOHCTPYKIMH HA BEIHOCIMBOCTB CIIEyeT IPOU3BOUTH Iy TeM
CpaBHEHUS KPAEBBIX HANIPSKEHUH B OETOHE M PaCTIHYTOH apMaType ¢ COOTBETCTBYIOIIUMH PACUCTHRIMU

conpomBieHnsivu 6etona R, = R, 7, wapmarypst R, = R ¥ |, onpezenseMbIMu B cOOTBeTCTBAM C i.2.13

n2.19. Cxatast apMaTypa Ha BEIHOCIUBOCTb HE PACCUUTHIBACTCS.

5.32. B tpemunHOCTOHKHX 3JIeMeHTaX KpaeBhbIe HANIPSDKEHHS B OCTOHE M apMaType OMpeIessI0TCs [0 pacueTy
Kak JUI yIpyroro Teja 0 IPUBEICHHBIM CEUECHUSIM C YUETOM yKa3aHui m.2.22.

B HeTpemMHOCTOMKUX 3JIEM €HTAX ILIOLIA/lb U MOMEHT CONPOTUBJICHUS IIPUBEACHHOIO CEUEHUS CIEAYET
ompenenaTs 0e3 yueTa pacTsIHyToH 30HbI OeToHA. HampsbkeHns B apMaTtype cieyeT OIpeesiTh COTIacHo 1m.6.9
HACTOSIIUX HOPM.

5.33. B anemeHnTax Kee30 0€ TOHHBIX KOHCTPYKIUI IPH pacdeTe Ha BEIHOCIMBOCTh HAKIOHHBIX CEUCHUH

'

TJIaBHBIC PACTATMBAIOIIUEC HAIIPSKCHUS BOCIIPUHUM AtOTCs 6eTOHOM, €CJIM UX BCJIMYMHA HE MPCBLIIACT Rbf Ecm
'

TJIaBHBIC PACTATMBAOIINEC HAIIPSOKCHHAS ITPCBBIIIAIOT Rbt , TO HXpaBHOZ[eﬁC'IBleH.IaH JOJDKHa OBITh IOJTHOCTBIO

nepeaHa Ha MOIepPeYHy 0 apMatypy IPH HAIPSDKCHHSIX B HEl, paBHBIX PACYCTHBIM CONPOTUBICHMIM K. .

5.34. BemuuHy ITIaBHBIX PACTATMBAIOIIMX HAIPSIKEHUH O, CJIely €T ONPEAENATH 10 pOopMyJie

(43)




M, N .
v 7= _Ared ( )

QS red
’ I redb (5 )

B popmymax (48)—(50):

O, ¥ T — COOTBETCTBEHHO HOPMAIbHOE U KACATENbHOE HANIPSIKEHUS B OETOHE;

Ayed, Ireq — MMOmATs 1 MOMEHT HHEPIIMH IPUBEICHHOTO CEUESHHUS OTHOCHTENLHO €T0 IEHTPA THKECTI,

Syed— cTaTMYECKMit MOMEHT 4aCTH MPUBECHHOTO CEYEHHs, ISXKAIUIA TI0 OIHY CTOPOHY OT OCH, Ha YPOBHE
KOTOPOI1 OIpeIe/SIFOTCS KacaTelIbHbIE HANIPSKECHHUS;

¥ — PAacCTOSHHE OT IIEHTpa TDKECTH MPUBEACHHOTO CEUSHHS JI0 IMHUH, Ha YPOBHE KOTOPOH ONpEaeIsIIoTCs
HATPSHKCHUS,

b — mmpuHa cedeHMsI Ha TOM XK€ YPOBHE.

JI1 7IeMEeHTOB IIPSIMOYTOJIFHOTO CEUEHHS KacaTelbHOE HAIPSDKeHHE T JOILyCKAeTCs OIPEJeIITh [0
bopmyne

r=-= (51)

roe  z=0,%,.

B popmye (48) pacTiruBaromiye HapsHKSHUS CJISIy €T BBOJIUTH CO 3HAKOM “TUTIOC”, @ CKUMAIOIIUE CO 3HAKOM
”MHHYC”.

B dbopmyne (49) 3HaK "MUHYC” IpUHUMaeTCs VI BHEIICHTPEHHO CXKATHIX,  3HAK “INTIOC” — JUIT BHELICHTPEHHO
PACTAHYTBIX 2JIEM €HTOB.

[pn yaeTe HOpMaNBbHBIX HATIPSDKEHHUH, AeHCTBYIOIINX B HATIPaBICHNH, IEPIICHINKYLIPHOM K OCH DJIEMEHTa,
IJIaBHBIE PACTATMBAIOIIUE HAIPSDKEHUS cllelly €T onpeessith B cootBeTcTBUM co CHulI 2.03.01-84.

6. PACUET JIEMEHTOB KEJE30EETOHHBIX KOHCTPYKIIU I1O
OBPA30BAHUIO U PACKPBITUIO TPEIIIUH U 110 JE@OPM ALIUAM

PACYET KETE3OBETOHHBIX 3JIEMEHTOB I10 ObPA30BAHUIO TPEIIAH

6.1. PacueT »xene300€ TOHHBIX 3JIEM €HTOB 110 00Pa30BaHUIO TPEIUH CJe/ly €T P OU3BOIUTH!

B CJIy4asx, KOT/ia 110 yCJIOBHSIM DKCIUTyaTallu¥ TPELINHbI He IOy CKatoTCs;

VTSl BBISIBIICHHS 30H TPELIMHOOOPa30BaHUs IPU pacyeTe CTaTHYECKU HEONPEASIMM bIX CTEP)KHEBBIX U
MAaCCHUBHBIX KOHCTPYKIUH B cOOTBeTCTBHH C 1.4.11.

VYcnoBue TpenMHO00pa30BaHMs COOTBETCTBY €T 3HAKY PABEHCTBA, @ Y CIIOBUE TPELIMHOCTOMKOCTH COOTBETCTBY T
3HAaKy HEpaBEHCTBA B IPUBOIMMBIX HIKE (pOPMYyJIax.

6.2. PacueT mo 00pa3oBaHuUIO TpEIIH, HOPMAJILHBIX K TPOIOJIHHON OCH 3JIEME€HTa CTEP>KHEBBIX KOHCTPY KIIHH,
clielyeT P OU3BOIUTH!

a) VIS LeHTPaJIbHO PACTAHYTHIX 3JIEMEHTOB 10 (popmyne



y/cN < 7/c7/17/del,ser Ared (52)

rie Y; — KO3(Q(UUUEHT, paBHBIA NpPU OJHOPANHOM apMupoBaHuu 1,0; HpH MHOroOpsAIHOM

apMupoBaHuu 1,2;
Y4 — KOO(Q(QUIMEHT, yYUTHIBAIOIIMI BIMAHUE HA TPEUIMHOCTOMKOCTh DIEMEHTA KOJIMIECTBA

apMaTypbl U JUCTIEPCHOCTh apMHUPOBAHUS, ONIpeesIeTcs no Gopmyie

, 100
yy=1l+u v2— (53)
d
3nech {1/ — k03 QUIMEHT ApMUPOBAHUS CEUEHUS,
v — OTHOIIEHHUE MOAyJeH yIpyTrOCTH apMaTyphI
u 0eToHa;
d — 1mamMeTp apMaTypsl, MM.
Ipu 7,7, > 2 cienyer npunumats ), = 2 ;
0) Wi U3rubaeMbIX JIEMEHTOB 1O popMyJie
]//cM < ycylyerf,ser”/red (54)

rae ¥ ; — ko3¢ duuuenT, onpeaensieMslii cornacHo m. 6.2a;
¥, — k03 (QHULMEHT, yUUTHIBAIOIMI HEYIPYTY0 paboTy O€TOHA PAaCTAHYTOH 30HBI CEUEHHUS U
onpenenieMsIi o Gpopmyre
c+2a

=1l+— 55
e h (5%)

1

3lIeCh ¢ — mapamerTp, onpeaeaseMbli o Tabn. 14;
a — PAacCTOsIHHE OT LIGHTPa THKECTU PACTIHYTOH apMaTyphl IO PACTIHYTOH IpaHH;
h,— BBICOTa PACTIHYTOl 30HBI IPUBEJCHHOTO CEYCHHUS;
W,eqd — MOMEHT CONPOTUBIICHHUS MIPUBEJCHHOTO CEYCHHUS I PACTAHYTON TPaHHU.

Ilpu 7,7, > 2 cnenyer npunumats ¥,),; =2 ;

B) [V BHEIICHTPEHHO CXKATBIX 3JIEMEHTOB 0 (hopMYyJie

(& + i) < R (56)
7/15 Wed Amd - ycj/l bt,ser

p
rae ¥, Y, — K03 GUUMEeHTb], ONPEAEIIEMbIE COITIACHO I1. 6.26;

T') JUI BHELIGHTPEHHO PACTAHY ThIX 3JIEM €HTOB 110 (opMyJIe

M
+
7/1‘ VVred 7dAred

7/10( )S 7/57/1 Rbr,ser (57)
rae ¥, ;— K03(QQHUHEHTHI, OnpeaenseMble COIIACHO I1. 6.2,a Kak Ul LEHTPAILHO PACTAHYTOTO SJIEMEHTa;
Y, — KOO(Q(QHUUMEHT, OnmpeaenseMblii COrNacHO II. 6.26 kak M1 M3rubaeMoro 3JEMEHTA TaKOro IKe

MOTIEPEYHOTO CCUCHUSI.
Ipumeuanne. IIpu onpenenenun xkoddduuuenta p, no dopmyne (55) paccmaTpuBaeTcs NPHUBEJEHHOE

CCUCHUC.
6.3. Pacuet o O6p330BaHI/IIO TPCIINH, HAKJIOHHBIX K HpO)IOJTBHOﬁ OCH DJICMCHTA, JOJDKCH MPOU3BOAUTHCA I1O

bopmyne



7/00-1711 < 7/07/1937/7)‘ Rbl,ser (58)

rae ), — Ko3bduuuenT ycnosuil paboTel 6eTOHA;

Vo = (14, Do v
bs 1/r o R

mt

(59
b,ser

31eCh ¥, ), — CM. 1L 6.20.

Ipu y,7, > 2 crenyer npunumats ¥, ), = 2 .

3HAYeHNs [IABHBIX PACTATMBAIOLIMX M [IABHBIX CKUMAIOLIMX HANPSDKEHUId B OeToHe O, U O, Clelyer

OTIpEJIeIATh 10 (hopMyIIe

Gmr(mc) = 2 T ( - 2 (60)

rjie O, — HOPMAalbHOE HaNpsyKEHHE B O€TOHE Ha IUIOIWIAIKE, MEPIEHIMKYJIAPHOH MPOJOILHOH OCH
3ME€MEeHTa, OT BHEIIHEH HAaTPpy3KU U YCIIIHS TP eBapUTEIFHOTO 00KaTus;

0, — HOPMaJbHOE HanpspkeHHe B GETOHE Ha IUIOLIAJIKe, MAPAUICIbHOH NPOJOIBHON OCH JIEMEHTa, OT

MECTHOIO JCHCTBUSI OIOPHBIX PEAKLUUU, COCPEAOTOUECHHBIX CUII U PACIpPEICICHHON HArpy3KH, a TAKKE yCHIIMS
00’ka-Tus BCIIEACTBHE NPEABAPUTEIFHOTO HAIPSHKEHUS XOMYTOB U OTOTHY ThIX CTEPIKHEH;

T,, — KacaTelbHbIC HAIpPSOKCHUA B OeToHe OT BHEIIHEH HArpy3Kd W YCWIHS OO0XaTus BCIICJCTBUE

IpeABapPUTEIILHOTO HANPSKEHHS OTOTHY ThIX CTEPIKHEH.
Hanpsokenns O, ,0, u T, ONPEEIAIOTCS s IPUBEJCHHOTO CEUCHHS B PE/IIOJIOKCHUH YIPYTOi paboTsl

Marepuana.
Hanpsokenus O, ¥ O, TOJCTABIAIOTCS B dbopmymy (60) co 3HAKOM ,,IITEOC", €CITM OHU PACTATUBAIOIINE, H CO

3HaKOM ,MMHyC" — eciu cxumaromue. Hanpskenue O, B ¢opmyne (59) mpunmumaercs mo abcoOTHOM

BEJIMYHHE.

IMposepka ycioBusi (58) mMpoM3BOAMTCS Ui HAPYXKHBIX TPaHEil 3JIEMEHTA B TOYKAaX IEPECCUCHUS HX C
[JaBHBIMH LEHTPAJbHBIMH OCSMH HMHEPIHMH MPHUBEICHHOTO CEYCHMs, a PI1 3JCMEHTOB TAaBPOBOTO WIIH
JIBy TABPOBOTO CEYCHUI TAKKE B MECTAX IPUMBIKAHHSI COKATBIX IIOJIOK K CTCHKE.

6.4. Pacyer mo 00Opa30oBaHUIO TPEIIMH NPU NEHCTBHM MHOTOKPATHO IOBTOPSIOMICHCS HArpy3KH CIEAyeT
MIPOU3BOIUTE UCXOMS U3 YCIIOBHS

7[c0b[ = }/cbeRbt,ser (61)

rae th — MAakKCUMaJIbHOE€ HOPMAJbHOC PpaCTATUBAIOMICC HAIPAKCHUE B 6eTOHe, OIIpEACIIEMOE pacu€TOM

COIVIACHO II. 5.34 HACTOSIIUX HOPM.
6.5. Ilpn pacuerax o 0Opa30BaHHUIO TPEIINH HAJIMIHE apMaTyphl B COKATOH 30HE CEUCHHUS JOIyCKaeTCs He
YYHUTHIBATE.
6.6. IIpu pacuetax mo oOpa30BaHUIO TPEIIUH CJIEAyEeT YUUTHIBATh MOHWKEHHYIO TIPOYHOCTh HA PAaCTSHKEHUE

CTPOHTEIIbHBIX IIBOB, BBOJA B ycIoBHs (52), (54), (56), (57) u (58) BMecTo R Bemmuuny R

bt ,ser bt ,ser *

Just coopyxenuit I u II xmaccoB ko3 ¢UIMEHT. y4YHTHIBAIOIIUMA BIMSHHE IIBOB OETOHHPOBAHMS Ha
MIPOYHOCTb OETOHHBIX 3JIEMEHTOB Ha PacTsLKEHHE, CleIy €T ONIPeieATh Ha OCHOBAHUH HKCIIEPUMEHTOB.

Jna coopyskenuit I u II knaccoB Ha npeaBapUTEIbHBIX CTAUAX IPOEKTUPOBAaHUS, a 11 coopyskeHul Il u IV

KJIaCCOB BO BCEX CTyuasx A0IMycKaeTcs NpuHuMath §f =0,5.

PACYET KETE3OBETOHHBIX 3JIEMEHTOB IO PACKPBITHIO TPEHIAH

6.7. B HETpEIMHOCTOWKUX CTEPIKHEBBIX 2JIEMEHTAX PAcUeT [0 PACKPBITUI0 HOPMAIIBHBIX K MPOJ0JIFHON OCH
TPEIINH ClIe/lyeT BBIIOIHATh U3 YCIOBHS



a a S 7/CACV (62)

rae acr — pacyeTHas MIMPUHA PACKPBITHS TPEIINH, MM;
A, — nomyckaemasi IIMPUHA PACKPBITHS TPEIIHH, MM, OTpe/iersieMast 110 11. 6.10.

6.8. lllnpuHy packpsITUS TPEIIUH A, MM, CIEAYET OTMPEIeIITh 0 (hopMyie

. — O,
a, = &pln’T”’g 7(4—100u)Wd (63)

s

e 0 — K03 () QUIMECHT, MPUHUMAEMbIH PaBHBIM JUISI 3JIEM €HTOB:
U3ru0aeMbIX U BHEIIEHTPEHHO CXAThIX.......... 1,0
I[EHTPAJIbHO W BHEIIEHTPEHHO PaCTAHYTHIX.....1,2;

¢, — K03} QHUUUEHT, IPMHUMAEMBIH PABHBIM:
MpH yueTe BpeMEeHHOT0 JAeiCTBHS HArpy30K.....1,0
iV Fe<2/3 i 1.0
Ve Z 2/ 1.3,
3aecs F. u F;— HanbGompmue 0000meHHbIe yCHns (M3rH0aonii MOMEHT, HOpMaJlbHas CHJA U T. JL.)
COOTBETCTBEHHO OT JCHCTBHUS MOJIHON HArpy3KH (IIOCTOSTHHOW, UIMTEIHHON, KPATKOBPEMEHHON) U OT
JICUCTBUS IIOCTOSIHHOM U JUIMTENILHOU HAarpy30K;
OpH yd4eTe MHOTOKPATHO MOBTOPSIOMIEHCS HArpy3Kd TPH  BO3AYLIHO-CYyXOM  COCTOSIHHUH

37eCh Ps — KO3 QUIIHEHT CHMMETPHHU [IUKIIA;
1 — ko3¢ GunmeHT, IpUHIMAaeMBIi paBHBIM IIPH apMaType:

CTEPKHEBOU MEPUOANIECKOTO TPOPUIIS. ... ceeeeeeererennes 1,0
TJIAIKOT CTEPIKHEBOM. c.cuveveerieereniirieieereeieneeneseesenensenenene 1,4
MPOBOJIOYHOH MEPUOITIECKOTO MPODHIIA. ... 1.2;
O, — HaImpDKCHME B PACTAHYTOH apMmarype, ONpejeIIeMO€e B COOTBETCTBMU C I. 6.9 Oe3 yudera

COTIPOTUBIICHUS OETOHA PACTIHYTOH 30HBI CEYCHHUS; C YISTOM (PUIBTPAIIOHHOTO JaBICHUS BOJbI, OTIPEICISIEMOTO
B COOTBETCTBUH C M. 4.6 u 4.7;

O, g — HA4aIbHOE PACTArMBAIOIICE HANPKCHUE *B*apMAType OT HaOyxaHust OeToHa. [yl KOHCTPYKIUH,
HaX0IIMXCS B BOJIE, O bg =20 MIla; w1 KOHCTPYKIM, 10/IBEP>KEHHBIX JUIMTEJIPHOMY BBICBIXAHUIO, B TOM YHUCJIE
BO BPEMsi CTPOHUTEILCTBA, O ,, =0;

M - xoddduent apMuposanus ceuenus, 4 =Ays/bhy, Ho He 607ee 0,02;

d — muaMeTp cteprkHed apMaTypbl, MM. [IpH pa3IuYHbIX IMaMeTpax CTepIKHEH clieyeT MPUHUM aTh

k
Zl’lidzj
a=F—

Znid,.

1

37IeCh N — YHUCJIO CTEPXKHEH 0JJHOTO MaMeTpa.

6.9. HanpspkeHust B apMmarype INpH pacyeTax LIMPHHBI PACKPBHITHS TPEILIMH CleJyeT ONPEeAesiTh II0
caeayomuM GopmyiaM:

JUTSl U3THOAEeM bIX DJIEM EHTOB

s

M 64
o =—
yr (64

U ICHTPAJIbHO PACTAHY TBIX 9JICMCHTOB



O, = Z (65)
JUI1 BHEIICHTPEHHO PACTAHYTHIX M BHEIICHTPEHHO CXKATBIX 3JIEM CHTOB ITPH OOJIBIINX SKCIIEHTPHUCUTETAX
N(exz)
o, =—" (66)
Az
JUI BHEIICHTPEHHO PaCTAHYTHIX 3JIEMEHTOB MPH MaJIBIX SKCLIEHIPUCUTETAX:
JUI1 apMatypsl S
Ne'
% =) .
S( 0 a )
ans apMatypsl S
Ne )
O =————————
N ' '
A s (h() —da )
B ¢dopmyrne (66) 3Hak ,Jumoc" NpHHMMAaeTCs NPH BHELUCHTIPEHHOM pacTDKEHHH, ,MHUHYyC' — TpH

BHEIIGHTPCHHOM CXKAaTHH.

B dopmymax (64) u (66) z (iedo BHYTpEHHEH Mapsl CHIT) JOIyCKAaeTCsl MPUHIMATh 10 pe3ysbTaTaM pacuera
CEYCHHUI Ha MPOYHOCTh IIPH PACUETHBIX HATPYy3Kax.

6.10. JJomyckaemyto MIMPUHY PACKPBITUS TPEIIUH Acr MM. caenyeT onpenensats no CHull 2.03.11-85, a s
MAaCCUBHBIX HAIOPHBIX KOHCTPYKIMI NPUHMMATh He OoJiee BEIMYMH, NPUBEACHHBIX B Tabm 18, 19 m 20 mo
YCIOBHAM KOPPO3MOHHON CTOMKOCTH, COXPAHHOCTH apMaTypbl U MO BIMSHHIO IPOIIECCOB 3aMOPaKUBAHUSA U
OTTaUBAHUS.

Jna coopyxenuit II-IV knmaccoB mpepenbHas IMUPUHA PACKPBITHS TPELIUH ONPEAEAETCS yMHOMXKCHHEM
HOJIyYEHHBIX 10 TabauumaM 3HadeHuiit A o MM. Ha K03((uuuenTsl, papuple cooteTcTBeHHO 1,3; 1,6; 2,0. [Ipu
5TOM IHIMPUHA PACKPBITUS TPELIMH NpuHUMaetcs He 6onee 0,5 MM.

[pusenennsie B tabmiax 18, 19, 20 sHadenus A, NPUHAMAKOTCS C YYETOM NPUMEHCHHS apMaTypbl
knaccoB A-I, A-IlI, A-IIl, Bp-1. [lpu npuMmeHeHun apMaTypbl JPYIUX KIACCOB NpEACibHAas IIUPUHA PACKPBITHS
TpemuH npuHuMaeTcss B cootBetctBur co CHull 2.03.01-84. HO He (oJiee BEIMUYUH, MOJTYYCHHBIX 10 HACTOSIIAM
TabymIaMm.

Ta6auma 18
T'uapoxapOoHaTHAS Jonyckaemast MpuHa MakcuMmabHOe
IIETOYHOCTb BOJBI W. | pacKpbITHA TpeIuH Acr , | 3mauenne B/I] 6eTona
MT OKB/JI MM, B coopyxeHusx I kmacca npu Hanope 11, m
0 yCJIOBUIO KOPPO3UOHHO
CTOUKOCTH

10 50 200
Jlo 0,25 Bximroy. He nonycxkaetcst 0,50 | 0,48 0,45
0.4 0,05 0,55 10,50 | 045
0.4 0,10 048 |1045| 042
0,8 0,05 063 |048| 052
0.8 0,10 0,59 |10,55] 050
0,8 0,15 0,56 | 0,52 048
0,8 0,20 0,54 10,50] 0,46
0,8 0,25 0,52 1049 | 045
0,8 0,35 0,50 1047 | 044




0,8 0,50 048 1045| 043
1,6 0,05 0,70 10,69 | 0,64
1,6 0,10 0,70 [ 0,66 [ 0,62
1,6 0,15 0,68 [0,64| 0,60
1,6 0,20 0,66 0,62 0,58
1,6 0,25 0,64 10,60 0,57
1,6 0,35 0,62 1058 | 0,55
1,6 0,50 0,60 10,56 0,53
24 0,05 0,70 10,70 | 0,70
24 0,10 0,70 10,70 | 0,69
2,4 0,15 0,70 [ 0,70 | 0,66
2,4 0,25 0,70 1 0,66 [ 0,62
2,4 0,35 0,68 [0,64| 0,60
2,4 0,50 0,66 10,62| 0,59
3,2 u GoJbIre He orpannuuBaercs

Venosus BO3HCHCTBH£ Cpeasl Ha Fpannel—rr A
KOHCTPYKIIHIO Haropa / Jlomyckaemasi ITMPUHA PACKPBITHS TP EIIHH or
MM, B COOpy)KCHI/U[XI KJIacca 1o ycCJIOBHIO
COXpaHHOCTH apMaTypbl, IpU CyMMapHOﬁ
koHueHTpanuu noHos (C1') +0,25(SO4") B BogHO#M
cpene, Mr/i
MeHee 50 100 200 400—1000
TlocrostHHOE BOIOHACKIIIICHHE Jlo 5 0,50 0,40 0,35 0,30
50 0,45 0,35 0,30 0,25
300 0,40 0,30 0,25 0,20
[epnonnueckne HaCHIICHNS
BOJOM NP M YKCIIE MKIIOB B TOA:
M enee 100 Jlo 5 0,30 0,25 0,20 0,15
50 0,30 0,20 0,15 0,10
300 0,30 0,20 0,10 0,05
200-1000 Jlo 5 0,25 0,20 0,15 0,10
50 0,20 0,15 0,10 0,05
300 0,20 0,10 0,10 0,05
Kamunsp Heiii moacoc, 6p I3rH - 0,20 0,15 0,10 0,05

Tabamna 19

[pu 6ukapOOHATHOH MIETOYHOCTH BOABI CPE/bl, MEHbIIEH | MI/2KB/JI MM CYMMAapHOH KOHIEHTpAllud HOHOB
Cl1'u SO4", Gonbiueit 1000 mr/n. 3Havuenus A, crelyer yMeHblIath B 1Ba pasa. [Ipy cpeIHEr0A0BOM 3HAYCHHUH

OMKapOOHATHOM MIEJIOYHOCTH BOJBI-CPEbl, MeHbIICH 0,25 MI/3KB/J, U IPU OTCYTCTBHU 3aIIUTHBIX MEPOTPHATHN
HaTOpHBIE KOHCTPYKIMHU CIIEyET IPOSKTUPOBATH TP CIIMHOCTOHKIMH.

Pacuernoe | Mapxka
YHCII0 Gerona o
HUKIOB [ MOpO30-
3aMOpaXKH | CTOHKOCTH
BaHUs

Jlomyckaemas IIMPUHA PACKPBITHS TPEIIUH . A

cr

MM, B cOOpy KeHusx I knacca

TI0 YCIOBHIO 3aMOpaK MBaHHUA U OTTaWBaAHUA

B npecHoii Bose B 30He npunas abja
[pu Temneparype Bo3ayxa, °C

Ha BO3AYX€ B 30HC KallMJIJIIPHOTO
TIOAHATHSA BOABI IIPH TEMIIEPATYpPE

Bo31yxa,’C

-9+4 -19+£5 -30£5 -9+4 -19+£5 -30£5

50 F 50 0,05 0 0 0,15 0,10 0
F 100 0,10 0,05 0 0,20 0,15 0,10
F200 0,20 0,15 0,05 0,30 0,25 0,15
F 300 0,30 0,25 0,15 0,40 0,30 0,20
F400 0,30 0,30 0,20 0,50 0,40 0,25

100 F 50 0 0 0 0 0,10 0

Tabyma 20



F 100 0,05 0 0 0,15 0,15 0
F200 0,15 0,10 0,05 0,25 0,10
F300 0,25 0,20 0,10 0,35 0,25 0,15
F400 0,30 0,25 0,15 0,40 0,30 0,20
200 F 50 0 0 0 0 0 0
F 100 0 0 0 0 0 0
F200 0,10 0,05 0 0,20 0,10 0,05
F300 0,20 0,10 0,05 0,30 0,20 0,10
F400 0,30 0,15 0,10 0,35 0,25 0,15
300 F 50 0 0 0 0 0 0
F 100 0 0 0 0 0 0
F200 0,05 0 0 0,15 0,05 0
F300 0,15 0,05 0 0,25 0,10 0,05
F400 0,25 0,10 0,05 0,30 0,20 0,10

3HaueHUS Acr Opru HCIHOJIb30BAHUH 3alIUTHBIX MepOHpI/ISITI/Iﬁ CJICAyCT YyCTaHaBJIMBaTb Ha OCHOBAHWH

CrHenHaIbHBIX UCCIEI0BAaHUI.
V)
Ipu mametpax apMatyps 40 MM 1 Goree 3HadeHne A nomyckaercst yBemmauBath Ha 25 %.

PACYET 3JIEMEHTOB KEJTE305ETOHHBIX KOHCTPY KLU IO JTE® OPMAILASM

6.11. Jlepopmamun xene300€TOHHBIX KOHCTPYKLUMH, a TaKKe YCHIMSA B DJJIEMEHTaX CTaTUYECKU
HEONpeAeIMMBIX KOHCTPYKINH ONpeeNsIoTcs METoIaM ¥ CTPOUTEIbHON MEXaHUKH C yUeTOM TPEIIMH U HeYNIPYTUX
cBOiicTB OeToHa.

ITp¥ CNOKHBIX CTATHYCCKH HEOTIPEEIIMM bIX CHCTEMaX JOITy CKaeTCsl OTIPeNesITh IepeMeeHus 1o Gpopmynam
COINPOTHUBIICHNS MaTEPHUAJIOB.

6.12. Ilpu KpaTKOBPEMEHHOM J[EHCTBHUM HArpy3KH >KECTKOCTb M3THMOAaeMbIX, BHEIEHTPEHHO CXKaThIX U
BHELICHTPEHHO PACTSIHYTHIX DJIEMEHTOB CJIe/lyeT ONPENeITh M0 (OpMyIaM: VIl TPEIINHOCTOHKHUX JIEMEHTOB W
UX y4acCTKOB

B, =09E,I, (69)
JUIA HeTpeH.IPIHOCTOﬁKHX 3JICMCHTOB WJIM UX Y4aCTKOB
B, =11E,(I, +I,) (70)

JUst ompeneneHHUs >KECTKOCTH HETPENMHOCTOWKMX YYacTKOB HM3TMOaeMBIX 3JIEMEHTOB INPSAMOYTOJIBHOTO
MOIEPEUYHOI0 CEYEHUs JOIYyCKAETCs UCIOJb30BaTh 3aBUCUMOCTb U HOMOIPAMMY, IPUBEJICHHBIE B CIIPAaBOYHOM
IpUWIOKEHUU 4.

6.13. TIpu oTHOBpEMEHHOM JIEHCTBUH KPATKOBPEMEHHBIX U JUMTEIbHBIX HATPY30K JKECTKOCTh M3THOAEMBIX,
BHEIIEHTPEHHO CXKATHIX U BHEIICHTPEHHO PACTIHYTHIX 2JIEMEHTOB CJIe/ly €T OIIPeIeTTh 10 popMymam:

JUISL TPEIUHOCTOMKHX 371EM €HTOB WIIM UX Y4aCTKOB

B, =08E,I,, (71)
JUIS HeTpeH.IPIHOCTOﬁKHX 3JIEMCHTOB WJIM UX Y1AaCTKOB

B, =B (C+V)/(5C+V) 72)

rae C— 0000IIeHHOE YCHITHE OT IUIUTENIHHO IEHCTBYFOIIX HATPY30K;
V — 00001eHHOe yCHIIHe OT KPaTKOBPCMEHHO JEHCTBYIOIIMX HATPY30K:
O — K03 HUIMEHT CHUKEHUS KeCTKOCTH. )1 TABPOBBIX CEUCHMI C MOJKOH B CxaToil 30He O = 1,5, B
pacTAHyTOM 30He O = 2,5, A IPAMOYTOIBHBIX, IBY TABPOBBIX, KOPOOUATHIX U APYTUX 3AMKHY ThIX CEUEHHH O = 2.

7. PACYET DJIEMEHTOB BETOHHBIX 1 JKEJIE3OBETOHHBIX KOHCTPYKIIMI HA TEMITEPA TYPHBIE
U BJIAJKHOCTHBIE BO3/IEVICTBUS

7.1. YdeT TeMnepaTypHbIX BO3IEHCTBUI Cliely €T IPOU3BOUTh:
a) mpu pacyeTe 0ETOHHBIX KOHCTPYKUUI 0 IPOYHOCTH B COOTBETCTBUU C II. 5.1, a Taioke MPH pacuere Ux Mo
00pa3oBaHUIO (HEJOMYIIEHHUIO) TPELIMH B CIydasx, KOrja HapyIIeHHe MOHOJIUTHOCTH 3TUX KOHCTPYKIHMHA MOXKET



U3MCHUTh CTATHYECKYIO CXeMy HX padOThl, BBI3BaTh JOMOJHHUTEIbHBIC BHCIIHHE CHJIOBBIC BO3ICHCTBUS WIIH
yBEJIMYCHHE TIPOTHUBOJABICHNUS, IPUBECTH K CHIDKCHHIO BOJJOHETIPOHUIIAEMOCTH H JA0OJTOBEYHOCTH KOHCTP Y KIHU:

0) mpu pacyere CTATUYCCKA HEOIMPENCIMMBIX JKele300C€TOHHBIX KOHCTPYKLHI, a TakkKe IpHU pacuere
KeJIe300CTOHHBIX KOHCTPY KLU 110 00pa30BaHuI0 (HEIOMYIICHHIO) TPEIINH B CITyYasix, yKa3aHHBIX B II. 6.1;

B) IIPH OIpeleseHu: nehopMaliii 1 NepeMeCHUN JICMEHTOB COOPY KEHHUH [T Ha3HAYCHHSI KOHCTP Y KIHHA
TeMIIepaTy PHBIX [IBOB U MPOTHBO () WIbTPALUOHHBIX YIIOTHCHUIA,

r) NPU Ha3HAYCHHM TEMIIEPATypPHBIX PEKHMOB, TPeOYEMBIX MO YCIOBHSIM BO3BCICHUS COOPYXKCHHS HU
HOPMaJIBHOI €ro AKCILTy aTAIHH;

J) TIPH pacyere TOHKOCTCHHBIX YKEJE300CTOHHBIX JJICMEHTOB HENPSIMOYTOJBHOTO Ce4YeHHs (TaBpOBBIC.
KOJIbLIEBBIC). KOHTAKTHPYIOIIUX C TPYHTOM.

TemnepaTypHbIe BO3ACHCTBUS NOMYCKAETCS HE YYMTHIBATH B pacdyeTaX TOHKOCTCHHBIX KOHCTPYKIHUH, €CIH
obecrieueHa cBO0O1a IepeM CLICHUH YTUX KOHCTPY KIIHH.

7.2. Tlpu pacuere OCTOHHBIX U IKEIE300CTOHHBIX KOHCTPYKLHUI CICIyeT YYHUTHIBATh TEMIIEpaTypHBIC
BO3CHCTBUS  JKCIUIyaTAllAOHHOTO W  CTPOMTEIBHOr0 mepuozoB. K  TemmeparypHbIM — BO3ICHCTBHAM
9KCIUTYaTAI[HOHHOTO TEPUOJa OTHOCSTCS KIMMAaTUYEeCKUe KOJICOaHUsl TeMIIepaTypbl Hapy>KHOTO BO3IyXa, BOJBI B
BOJIOEMAX U HKCIUTY ATAI[HOHHBII MOIOTPeB (WM OXIAKICHHE) COOPYIKCHHS.

TemnepaTypHbIC BO3ACHCTBUS CTPOMTEIRHOTO IEPUONA ONPEACISIIOTCS C YYETOM SK30TEPMHUH M IPYTHX
yCIIOBUH TBepJAcHUs OETOHA, BKIIOYAsi KOHCTPYKTUBHBIC U TEXHOJIOTHYECKHE MEPOINPHSTHS 110 PEryJMpOBaHHIO
TeMIIePaTypPHOTO PEXKHMa KOHCTPYKLHUH, TeMIEPaTyphl 3aMBIKAHHUS CTPOUTEIBHBIX IIBOB, MOJHOTO OCTHIBAHUS
KOHCTPYKIIMU [0 CPEIHEMHOTOJICTHAX SKCIUTYaTAIMOHHBIX TEMIEPATyp, KOJeOaHUH TeMIepaTypbl Hapy>KHOTO
BO3/yXa ¥ BOJIBI B BOJJOEMAaX.

KoHKpeTHBII mepedyeHp TeMIepaTypHBIX BO3ICHCTBHIA, YYMTHIBAEMBIX B pacyeTax OCTOHHBIX W
KEJe300CTOHHBIX KOHCTPYKIMHA OCHOBHBIX BHJOB THAPOTCXHHYCCKHX COOPYKCHHH, NODKCH YyCTAHABIMBATHCS
HOpMaMH Ha MPOEKTUPOBAHHE COOTBETCTBY FOILMX BUIOB COOPYIKCHHUI.

7.3. B pacuyerax OCTOHHBIX M JKEJIC300CTOHHBIX KOHCTPYKLIHUI THAPOTCXHUYECKUX COOPYKCHHH Ha
TeMIIepaTypHbIC BO3ICHCTBUS MPH COOTBETCTBYIOLIEM OOOCHOBAHMU JOMYCKACTCs YYUTHIBATH TCIIOBOE BIMSIHUE
COJIHEYHOM pajMaluu.

7.4. Y4eT BIaXXHOCTHBIX BO3JICHCTBHI IIPU pacdyeTe OCTOHHBIX U KeJIe300C TOHHBIX KOHCTPYKIUIT JI0JDKEH OBITh
000CHOBAH B 3aBHCHMOCTH OT BO3MOXXHOCTH Pa3BHUTHS YCAJKH WM Ha0yXaHUsl OETOHA 3THX KOHCTPYKIUH.

JomyckaeTcs He yUUTHIBaTh YCaaKy OCTOHA B pacyeTax:

MAaCCHUBHBIX KOHCTP Y KIHH;

TOHKOCTCHHBIX KOHCTPYKIMH, HaXOJIIIUXCS IOJ BOJOW, KOHTAKTUPYIOUIMX C BOJOW WJIM 3acCBIaHHBIX
TPYHTOM, €CJIM OBLIU IIPEIy CMOTPEHBI MEPHI IO IPEIO0TBPALICHUIO BEICHIXaHHs 0CTOHA B IEPHO CTPOHUTEIBCTBA.

7.5. TemmnepaTypHble M BIQXXHOCTHBIC MOJISI KOHCTPYKIHMH pPacCYUTHIBAIOTCS METOJAMH CTPOHTEIBHOM
(M3UKH C UCTIOIBF30BAHUEM OCHOBHBIX OJIOKEHUIH, IPUHATHIX ISl HECTAIIMOHAPHBIX IPOLIECCOB.

7.6. JlamHble O TemmepaType M BIAKXHOCTA HApPY)XHOTO BO3OyXa W JAPYIHE KIMMATOJIOTHYCCKHE
XapaKTCePUCTUKH JIOJDKHBI IIPUHUMATHCS Ha OCHOBE METCOPOJIOTHYSCKHX HAOMOACHUN B pallOHE CTPOHUTEIbCTBA.
Ilpr OTCYTCTBHM TaKuX HAOMOAECHWI HeoOXomuMble CBeacHHs cieayeT npuauMars mo CHull 2.01.01-82 u mo
o UIHaTIEHBIM JOKYMEHTaM [ 0Cy1apCTBEHHOM THAPOMETCOPOIOTUICCKOM CITyKOBI.

TemnepaTypa BOJbI B BOJOEMaX JOJDKHA ONPECIATHCS HA OCHOBE CIICIHAIbHBIX PACUCTOB H 10 aHAJIOTaM.

7.7. Ins coopyxenuii | xmacca Teruodu3ndeckue xapakTepUCTUKH 0€TOHA YCTAHABIMBAKOTCS HA OCHOBAHHH
CHEIHATBHBIX UcclenoBaHui. [l COOpPYKEHHUIl NPyTHX KIACCOB M INPHU INPEABAPUTEIFHOM IMPOCKTHPOBAHUU
coopykeHuii | Kimacca ykazaHHbIC XapaKTCpUCTUKH O€TOHa JOIyCKaeTcss MHpHHUMATh mo Tabim 1| um 2
PEKOMEHIyeMOTO MIPIIIOKEHUS 2.

7.8. leopMaTiBHBIC XapaKTCpPHUCTUKH OETOHA, HEOOXOAMMbIE LI pacyeTa TepMOHAIPSDKEHHOTO COCTOSHHS
KOHCTPYKIIHH, IOy CKaeTCS MPUHUMATh:

HavYaJIbHBIA MOy b yrpyrocti 6etoHa. MIla, B Bo3pacte Mmeree 180 cyTr— mo gpopmysie

10°
E (t)= 73
L (1) 360 (73)

2[In(z/180) +52]

1,7+

roe ¥ — GespasMepHslii mapaMeTp, IPUHIMAEMBbIH 110 Ta0JL. 3 peKOMEH Ly eMOTO NPUIIOKEHUS 2;



t — BO3pacT OCTOHa, CyT,

HavaJbHBIA MOJYJb yIpyrocti 6etoHa B Bo3pacte 180 cyT u Oornee ciefyer MpHHUMATE 2 COOTBETCTBUH C II.
2.15.

XapaKTepUCTHKH MOJIBYyYECTH OCTOHA CIIeyeT IPHUHUMATH IO Ta0JL. 4 PEKOMEHIYeMOTO TPUIIOKEHHUS 2.

st coopyxennit | kmacca neopMaTUBHBIC XapaKTePUCTHKU OCTOHA CJICIyeT yTOUHATh UCCICIOBAHUAMU Ha
00pasnax u3 0eToHa MPOU3BOJICTBEHHOTO COCTABA.

7.9. PacueT OETOHHBIX U KeNe300€TOHHBIX KOHCTPYKIHN MO0 00pa30BaHUI0 (HEJOMYILIECHUIO) TEMIIEPATy PHBIX
TPEIIUH CIIe/y €T IPOU3BOUTH IO HOpPMyTIam:

@) TIpu IpOBepKe 00pa30BaHMs TPELIVH U ONPEICICHIH HX Pa3MEPOB

[t (DR, |
2E,(2)

Ar)> (7

Jlst o6pa3oBaHMS MOBEPXHOCTHOI TPEUIMHBI HEOOX0MMO, 4TOOH ycioBHe (74) BBIIONHAIOCH B Ipeaesax
30HBI PACTDKEHMS, MIyOMHA KOTOPOI B HANpaBICHHH, NMEPHICHANKYSIPHOM IIOBEPXHOCTH, OBbITa OBl He MEHee
1,3d nax, TI€ dnax — MAKCUMAJBHBIN pa3Mep KPYITHOTO 3aIOJHUTES 0€TOHA;

0) mpu HENONMyIIEHWH TPEIIMH B KOHCTPYKIMSX, PACCUUTHIBAEMBIX II0 BTOPOH TpyMIe MpeNelbHBIX
COCTOSTHUH,

[0 OR,.]

AO=T08 0

(75)

B) NPH HEJOMYIIEHUU TPEUIMH B KOHCTPYKIUSAX, PACCUUTHIBAEMBIX IO TMEPBOM TPYIIE MpelesIbHBIX
COCTOSIHUH,

[ (OR,,.|

A0=TE 0

(76)

rae Ry u Ry COOTBETCTBEHHO HOPMATHBHOE M PACUETHOE CONPOTHBICHMS OETOHA HA OCEBOE PACTIKEHHE,
ornpenesieMble B COOTBETCTBUH ¢ 1. 2.11;
7] — ko3¢ punmeHT nepexosa OT HOPMATHBHOTO COTIPOTHBIICHHS O€TOHA Ha OCEBOE pacTsHKEHHE K CpemHeit
IPOYHOCTH HA OCEBOE PACTHKEHNE OETOHA IPOM3BOICTBEHHOTO COCTABa, ONIPEACIEIEMbIH B COOTBETCTBHH C II. 7.10;
W(t) — xodpdUIMENT, YUUTHIBAIOUIMI 3aBUCMMOCTb MPOYHOCTH OETOHA HA OCEBOE PACTSKEHHE OT
BO3pacTa { ¥ NPUHUMAaeMBbIii B COOTBETCTBHH C 1. 7.11;
Ey(t) — Monyns ynpyroct 6eToHa, onpeessieMblii B COOTBETCTBUH ¢ 1I. 7.8:
Y e — KOO PUIMEHT ycTIOBHUIA pabOTHI, paBHBI, A1 MaCCUBHBIX COOPY:KeHHH - 1,1 111 0cTambHBIX - 1,0:

A(t) — paboTa pacTITHBAIOUINX HANPSDKCHUH HA COOTBETCTBYIOIICH Pa3sHOCTH MOJHBIX M BBIHYXICHHBIX
TeMIIepaTy pHBIX feopMaruii B OeToHe:

A() = I ()4"’”) @), o

or

rae 7 — TeKyllee Bpems,

T(7 )— temnepaTypa 6€ToHa B MOMEHT BpeMeHU 7 ;

O — TeMIepaTypHBINA K03 QHINEHT TMHEHHOTO pacIupeHUs OETOHA:

e(7) — nedopmanuu OetoHa, ompeneleHHBIC ¢ YYETOM NEPEMEHHBIX BO BPEMEHH MOMYJS YIPYTOCTHA U
MOJIBYYeCTH OCTOHA;

o (r ) — pacTaruBaonIe HanpsKeHus B GeToHe:
o (7)=0o(r)mpuo(r)>0
o (r)=0 npu o (7)< 0



rne 0(7) - Hanpsskenus B GETOHE, ONPEIE/IEHHbIE ¢ YYETOM MepEMEHHBIX BO BPEMEHH MO/TyJIsl yTIPYTOCTH U

moyBy4ecT OeToHa.
7.10. Koad pumment 77 onpenemnsercs mo Gopmye

n=0-uv)" (79)

rae u—ko3(GUnHeHT, 3aBUCAIINI OT YCTAHOBICHHOW O00OECTEUEHHOCTH ¢ TapaHTHPOBAHHOW NPOYHOCTH
6eToHa u paBHbIi 1,64 ipu ¢ = 0,95 u 1,28 mpu g = 0,90;

v — K03 () QUIMEHT BapHaIMX TPOYHOCTH OETOHA MPOU3BOICTBEHHOTO COCTaBA.

B mpoexrax OCTOHHBIX M KeIe300CTOHHBIX KOHCTPYKIMI THAPOTEXHHYECKHX COOPYXXKEHHH CleiyeT
npunuMmats v = 0,135 npu g = 0,95, v=0,17 mpu g = 0,90.

7.11. 3nauenue /(f) B 3aBUCHMOCTH OT BO3pacta GETOHa Clle/lyeT MPUHAMATS JUIsl CTPOMTENLHOTO MEPUO/Ia

10 TabJ1. 5 peKOMEH/yeMOTO NIPUII0KEHU 2, I KCIUTy aTALIHOHHOTO HepHOa, KaK IpaBuIo, paBHbIM 1,0.
Jlns coopyxennit 1 u Il kmaccoB kodpdumment /(f) chemyer yTOUHAT, HCCIEJOBAHUAMH Ha

KpyTHOMAacIITaOHEIX 00pasiax 13 6eToHa MPON3BOICTBEHHOTO COCTABA.

7.12. Ina coopysxenwuii | u Il kmaccoB B TEXHHKO-9KOHOMHYECKOM 000CHOBaHUH, a i1 coopyskerui 11T u IV
KJTaCCOB - BO BCEX CIydasx JOIyCKaeTcs pacdeT Mo 00pa3oBaHMIO (HEJOMYIICHMIO) TPEIIMH OT TeMIIepaTypHBIX
BO3JICHCTBUH MPOU3BOUTH MO popmyie

o)< 7cm7/helim(p(t)Eb(t) (79

TIe O'( T) - TCMIICPATy PHBIC HAIPSDKCHHUSA B MOMCHT BPCMCHU £,
¥, — k03¢ GULHEHT, onpeenseMblii COIMAcHO yKa3aHUAM II. 5.3;

€Jim IpeieNbHas PaCTHKUMOCTh O€TOHA, ONpeeieMast 1o Ta0J1. 6 peKOMEHIy eMOTO MPHUIIOKEHUS 2;
q)(t ) — k03] PUIMEHT, yUUTHIBAOIIIIA 3aBUCUMOCTb € OT BO3pacta OETOHA, OMpenesIeMbli Mo Tadi. 7

PEKOMEHIyeMOT0 TIPUIIOKEHHS 2.
IIpu ompenenenun ko3 duuuenta ), 3Ha4YCHUS h, CIIClyeT NPUHUMATh PABHBIMU JJIMHE Y4acTKa SIIOPEI

PacTArMBAIOIINX HAMPsHKEHUH B Tpesenax 6noka. B pacuetax mo dopmyne (79) cnenyer npuHuMate ¥, = 1 npu
h, 2100 cm wm npn HamMYMK Ha ydaCTKE SMIOPHI PACTATHBAIOLIMX HANPSUKEHHIT 30HBI C HYJIEBBIM IPAIUEHTOM

HaIpsDKEHUH.

MMPMIJIOXEHUE 1
Cnpasgounoe
OCHOBHBIE BYKBEHHBIE O O3HAY EHUA

Y cuius OT BHEIIHUX HATPY30K U BO3/1efiCTBUI B NONEPeYHOM CeYeHHUH 3JIeMeHTa
M — u3rubarouii MOMEHT;
N — npojonbHas cuia;

(O — nonepeuHas CUA.

XapakTeplCTHKH MATEPUAIOB

Ry ,Rpser — pacueTHble compoTHBIEHHS GETOHA OCEBOMY CHKATHIO COOTBETCTBEHHO ISl MpeeNbHBIX
COCTOSIHUI EpBOI U BTOPOU rpymi;

Ry, Ryt sor — pacuetnbie conpoTvieHns GeTOHA OCEBOMY PACTHKEHHIO COOTBETCTBEHHO YIS MPE/IEIbHBIX
COCTOSIHUI IEpBO U BTOpOH rpym;

R, Rs,ser — pacueTHble COMPOTUBIIEHUS apMaTypbl PAaCTSHKCHHIO Ui TPEETbHbIX COCTOSHUH TEpBOH H
BTOPOU Ipymm;



Ry, — pacuertHoe conpoTuBienye oIEpeuHOH apMaTyphl PACTSKEHHIO VIS IIPeAeIbHBIX COCTOSHHIA IIepBOi
TPYMIIBI IPU Pacy€Te CEUEHUM, HAKIIOHHBIX K IIPOJIOJIbHOM OCH 3JIEMEHTA;
Ry — pacuetnoe conpoTiBieHHE apMAaTY Pl CHKATUIO ISl TIPEJIETbHBIX COCTOSHUIN TIEPBOI Py IINbI;
E, — navanbublii Moty ynpyrocti GeTOHa NPHU CKATHU U PACTHKEHHUM;
Es— monys ynpyroctu apmatypbi;
V — OTHOIIEHHE COOTBETCTBYFONIMX MOIyJIel ypyrocTu apmatypbl Eg u 6etona Ej.

XapakTepruCcTHKH MOJIOK €HHUSI MPO0JIHLHOI apMaTyphI B NONEPeYHOM CeYeHHH dJIeMeHTa

S — o6o3HaueHUE NPOAOJIBHOI apMaTypHhIL:

a) ULt U3THOAEMBIX JIEM €HTOB — PACIIOJIOKCHHOM B 30HE, PACTIHYTOH OT NSHCTBHS BHEITHUX Y CHITHI;

0) I CHKATHIX DJIEMECHTOB — PAaCIOJIOKEHHOW B 30HE, PACTIHYTOH OT NEHCTBHH yCWIMH WM y HanMMcEHeEe
CKaTOH CTOPOHBI CCUCHUS,

B) I BHCICHTPCHHO DPACTIHYTHIX JJICMECHTOB—HAMMCHEE YIAaJCHHOH OT TOYKH MPHJIOKCHUS BHEIIHEH
PO JI0JIBHOM OCH;

T) I [EHTPAILHO PACTAHYTHIX 3JIEM €HTOB — BCEHl B MOTIEPEYHOM CCUCHHUH DJICMCHTA;

'— 0603HaueHNE IPOAOJBHOI apMaTypHhI:

a) Ut U3rH0AEMBIX AJIEM EHTOB — PACIIOJIOKCHHOM B 30HE, CXKATOW OT ICHCTBUS BHEITHHUX Y CHITHIA;

0) T CKATHIX AJIEMEHTOB — PACIIOJI0KEHHOH B 30HE, CXKATOW OT ACHCTBHS BHEIIHUX yCWIHH WM Y Hanboee
CKaTOH CTOPOHBI CCUCHUS,

B) I BHEIICHTPCHHO PACTAHYTHIX JJIEMEHTOB — HauOoJyiee yIAICHHOM OT TOYKH NMPHJIOKEHHsS BHEITHEH
MIPOJIOJIBHOM CHIIBL.

I'eomeTpryecKne XapaKTepPHCTHKH

b — mmpuHa IPSAMOYTOJIHHOTO CEUYCHUS, INMPHUHA peOpa TABPOBOTO WM IBYTABPOBOTO CCUCHHS;

h — BBICOTA IPSIMOYTOJIFHOTO, TABPOBOTO HJIM JIBy TABPOBOTO CEUCHUS;

a,a'— paccTosiHie OT PaBHOJICHCTBYIONICH YCHIIMI COOTBETCTBEHHO B apMatype S u S’ o Oymkaiiinei rpaHu
CCUCHUS;

ho, h'y —pabouas BeicoTe ceuenus (ho=h-a hy'=h-a’)

X— BBICOTA C)KaTOH 30HHI ceueHus (OeToHa).®

& —oTHOCUTENBHAS BHICOTA CIKATOH 30HBI GeToHa, paHas x'hy;

S — PACCTOSIHHE MEX/Iy XOMYTaMH, H3MEPEHHOE T10 UTMHE 3JIeM eHTOB;

€9 — IKCIEHTPHUCUTET MPOJIOJIBHON CHIIBI N OTHOCHTEIBFHO IICHTPA THKECTH IIPUBEICHHOTO CeUCHHS;

€, — pPAacCcTOSHUHE OT TOYKH NPHUIOKEHUsS MPOJOJLHOW CHJIbI COOTBETCTBEHHO [0 PaBHOAEHCTBYIOLIEH
ycuimii B apmarype Su S';

d — HOMHUHAJBHEIA IHaMeTp apMaTypHBIX CTCpIKHEH;

A — mnomaae Bcero OeTOHa B IOMIEPEYHOM CEUCHHU;

Ap — miomaas ce4eHus CxKaToi 30HbI OeTOHA:

Aeq — TIIOMAB MPUBEJECHHOTO CEYEHHS DJIEM EHTA;

A, A’ - nnomae ceueHunit apMaTyphbl COOTBETCTBEHHO S U S,

Ay - TIIOIAAb CEUEHHs] XOMYTOB, PacHOJIOKEHHBIX B OJHOH HOPMAJBbHOM K NMPOJOIRHOW OCH 3JIEMEHTa
IJIOCKOCTH, IEPECEKAIONIEH HAKTIOHHOE CEYEHHUE;

Agine —TUIOMIAb CEYEHUSI OTOTHYTBIX CTEPIKHEH, PACIONOKEHHBIX B OJJHOW HAKIOHHOW K MPOJOJBHON OCH
JMeMeHTa MIOCKOCTH, IepECEeKaoel HAKIOHHOE CeYEHNUE:!

I - MOMEHT HHEPIMHU cedeHHs 0€TOHA OTHOCHUTENIBHO LICHTPA TSHKECTH CEYCHUS 3JIEM EHTa;

Ireq - MOMEHT MHEPLIUYU MPUBEACHHOTO CEUEHUS IEMEHTa OTHOCUTENBHO €T0 IIEHTpa TAKECTHU;

I;— MOMEHT MHEPLIMH IUIOIIAIM CEYEHH apMaTypbl OTHOCUTENBHO LIEHTPA TSHKECTH CEUEHUS DIEMEHTa;

I, — MOMEHT MHEPLIUH CXKATOI 30HBI 0ETOHA OTHOCHUTEJBFHO LICHTPA TSHKECTH CEUCHUS;

S» — cTaTM4ecKUi MOMEHT IUIOMAJM CEUEHHUs! CXKATOW 30HBI OETOHA OTHOCUTENBHO TOUKM IIPHIOKEHUS
paBHOAEHCTBYIOIIEH ycuimii B apmatype S,

Sy S - cratMueckue MOMEHTHI ™MW ceyeHMs BCeH NPOJOJLHOW apMaTypbl OTHOCHTEJLHO TOYKH
NPWIOKEHHUS PABHOIEHCTBYIOIIEH YCHIIMI COOTBETCTBEHHO B apMatype S u S



Koy ppummenrsi

¥ jo— COYETAHMH HArpy30K;

7, - HAIEKHOCTH 10 HA3HAUEHUIO COOPYIKECHHUS;
V. - yCIOBHiI pabOThI COOPYIKEHHUS;

¥, - ycnoBuil paboTel 6eTOHa;

¥ - ycnoBuil paboTel apMaTyphl;
M - apMupOBaHHUs, OIpeJeIeMbll Kak OTHOIUCHUE IUIOMIAZM CEYEHHs apMarypbl S K IUIOLIAIU

MIOTIEPEYHOTO CeUeHUH deMeHTa bhy, 6e3 yueTa cBecoB CKAThIX M PACTIHY THIX IIOJIOK.

MNPIOXXEHHUE 2
Pexomendyemoe

XAPAKTEPUCTHUKH BETOHA J1J151 PACUETA KOHCTPY KIIWI HA TEMIIEPATY PHBIE
BO3JIEACTBUA

Tabmmuna 1

Tennoduznyeckue XapaKTepucTHKH 6eTOHA

Xapaxrepuctax» 6etoHa | byxsen PasmepHoCTh 3HaueHue
HOE
0603Ha
YCHHE
TemmepatypHbIit a,, oct 1-10>
K03 QUITHECHT
JIMHEHHOTO pacIIUpEeHUs
TermnonpoBoHOCTh 2 Br/(m-°C) 2,67
kkas.(m4-0C) 2,3
TemmepatyponpoBoi- ar M2/c 11-107
HOCTb m?/u 4-103
VYnenbHas TermoeMkocts [ G kJLx/ (xr-°C) 1
kkay/(xr °C) 0,24
Kosd purment p Br/(m2-°C)
TEIUIOOTAAYH C OTKPBITOM kkay/(m? g 0C)
MIOBEPXHOCTH OeTOHA:
B HAPYKHBII BO3/IYX 24
20
B BO3/IyX BHYTPH TTOJIBIX 7-12
LIBOB, HIAXT, INATPOB 5-10
B BOJIlY 0

[pumeyanue PazmepHOCTH 3HAYEHHS XapaKTCPHUCTUK OeTOHA NPHUBEICHBI : HaJ 4epTod B emuHUIax CU, mox
4epTOi B ICHCTBOBABIIHX CHCTEMAaX (TEXHUIECKOI CUCTEMBI C/IMHMUII).

Ta6amma 2

XapakTeprCTHKH TeIVIOBBIIeJIeHHs 0eTOHA

Tum nuementa Mapxka |TemnoBbiaeneHue 6eToHa, KJ/Kkai, Ha
neMeHTa | | Kr IieMeHTa B BO3pacTte OETOHa, CYT
3 7 28 90
IopmanaueMeHT 300 210/50 | 250/60 | 295/70 | 300/72




400 250/60 | 295/70 | 345/82 | 355/85
500 295/70 | 335/80 | 385/92 | 400/95
IMynmonanossrit 300 175/42 | 230/55 | 270/65 | 280/67
HOPTIAHAIEM €HT, MIJTAKO- 400 210/50 | 265/63 | 320/77 | 335/80
HOPTIAHAIIEMEHT
Tabmma 3
Hapamerp }
Ocaznxa | Maxkcu- ¥ Tipu xacce 6€ToHa 110 MPOYHOCTH Ha CHKATHE
KOHYCa MaJb-
OeTOHHOM HBIH
cMmecH, ¢M | pasmep
KpYyIHO-
To
3aI10JIHH
TEJs, MM
B5 |B7,5| B10 | B12, | B15 | B20 | B25 | B30 | B35 | B40
5
Jo 4 40 27 37 45 54 62 77 90 | 106 | 125 | 146
80 32 44 56 67 77 98 [ 116 | 133 | 153 | 180
120 37 52 67 77 90 | 116 ] 139 | 162 | 191 | 216
4-8 40 20 28 35 41 47 58 69 80 94 | 115
80 25 37 42 50 58 72 86 | 102 | 120 | 139
120 29 40 50 60 69 86 | 102 [ 116 [ 132 | 154
Cg.8 40 11 15 19 23 26 35 42 50 62 74
80 15 19 24 29 33 42 52 60 72 86
120 17 24 29 35 40 50 60 69 83 98
Tabmmma 4
XapakTepuCTHKH MOJI3y4ecTH 6eTOHA
Bo3spact Mepa nomyuectn 6etona ¢ (¢, 7 )-10°, Mna!, npu
3arpy KeHus, JUTHTENIbHOCTH 3arpysKeHus (t— T ),CyT
CyT
0 10 25 50 100 | 200 | 500 | 1000 | 1500
0,125 0 0,90 | 16,00 | 20,00 | 24,00 | 27,00 | 31,00 | 32,00 | 32,00
10 0 1,10 | 1,76 | 2,23 | 2,67 | 3,06 | 3,48 | 3,60 | 3,60
30 0 0,85 | 1,41 | 1,80 | 2,18 | 2,52 | 2,89 | 3,00 | 3,00
112 0 0,50 | 0,80 | 1,18 | 1,45 ] 1,70 | 1,92 | 1,98 | 1,98
205 0 0351067 | 0,88 | 1,09 | 1,26 | 1,42 | 1,46 | 1,46
512 0 0,21 | 046 | 0,65 | 0,80 | 0,91 | 0,98 | 1,00 | 1,00
1500 0 0,21 | 0,46 | 0,65 | 0,80 | 0,91 | 0,98 | 1,00 | 1,00
Tabmma 5
Ko>pdpumment /(1)
Bospact noctuxkenus Kosdduument /() npu Bospacte Getona, cyT

0ETOHOM MPOYHOCTH O
KJIaccy Ha CKaTHe, CyT

3 7 14 28 45 90 | 180 | 360
180 031047062 0,78 | 085] 0,93 ] 1,00 | 1,07
360 0,29 1044 {0,591 0,72 | 0,80 | 0,86 | 0,93 [ 1,00

Taéauua 6



IpenenabHasi pacTIKUMOCTH OeTOHA

Ocagka | Makcuma- TpenenbHas pacTHKUMOCTL OETOHA €y +10° ipu
koHyca, TbHBIiH Kjacce 0eToHa 0 MPOYHOCTH Ha CHKATHE
cM pasmep
KpYIHOTO
3AI10JIHUTEIIA
B5 |B7,5( B10 [B12,| B15 | B20 | B25 [ B30 | B35 | B40
5
Jo 4 40 3513714014245 [50]155]160]65]70
80 30132 135[37[140]45]50]55]60]6,5
120 27 130]32135[137[42]|47]52]57]6,2
4-8 40 40142145147 150([55]160]65]70]75
80 3513714042 145]50]55]60([65] 70
120 3213513714042 47]52]57]62]|6,7
Cg. 8 40 6016264165167 |70]74]77]80]8)5
80 5015254565862 ]66]701(75]|78
120 451471495153 [158]162]67|70]75
Koz ppumment ()
Bospacr Q)(t) npu Kinacce 6ETOHA M0 MPOYHOCTH Ha cxaThe B Bo3pactel 80 cyT
OeToHa, CYT
BS [ B7,5| B10 | B12, | B15 [ B20 | B25 | B30 | B35 | B40
5
3 0,94 10,89 10,84 10,80 0,76 1 0,71 | 0,66 | 0,63 | 0,61 | 0,60
7 0,95 10,90 ) 0,86 10,83 0,80 0,76 |1 0,73 | 0,71 | 0,70 | 0,70
14 0,96 10,92 { 0,89 10,86 0,84 ]0,8110,7910,78 10,77 [ 0,77
28 0,9710,9510931091/(0,90)0,8810,87 0,860,861 0,86
45 0,98 10,97 10,96 10,95 (0,9410,931092]0,91]091 ]0091
90 0,99 10,99 1098 1098 (0,98 10,98 10,98 0,98 10,98 ]0,98
180 u 60Jbmre | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 ) 1,00 | 1,00 | 1,00 | 1,00 | 1,00

Taonuna 7

MMPUWIOKEHHUE 3

Obszamenvhoe

HOMOT'PAMMA J1JI1 OIIPENAETEHUS KO2® ® UITUEHTA £ V151 PACYETA IIPOYHOCTH
BETOHHBIX 3JIEMEHTOB TABPOBOI'O, IBY TABPOBOI'O U KOPOEYATOI'O CEYEHUI
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MMPMJIOXKEHUE 4

Cnpagounoe

HOMOT'PAMMA JUUISI ONIPEJEEHUS KOD® & MIIMEHTA KECTKOCTH HETPELIMHOCTOMKNX
YYACTKOB DJIEMEHTOB IPSIMOYTOJILHOTO CEYEHWS, PACCUMTBIBAEMbBIX MO PACKPBITHIO
TPELIVH
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