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CTPOUTEJ/IbBHBIE HOPMBI U IIPABHAJIA

BETOHHBDBIE N 2KEJIE3OBETOHHDBIE
KOHCTPYKIINA .
IT'MOIPOTEXHHUYECKHUX COOPY2KEHHUHU

CHulI 2.06.08-87
TOCYIAPCTBEHHBINU CTPOUTEJIbHBIH KOMUTET CCCP
MOCKBA 1988

PA3PABOTAHBEI BHUUI' um. b. E. BeneneeBa Munsnepro CCCP
(kaHp. TexH. HayK A. I1. ITak - pykoBomutenb pabot; A. B. Kapaeaes;
KaHOuagaThel TexH. HayK A. [I. Kaypman, M. C. JlamkuH, A. H. Mapuyk,
JI. I1. TpanesHnukos, B. b. Cy0akos; goKTopa TexH. HayK JI. A. [0pOoH,
H. Bb. Cokonog) coBmectHO Cc Impopompoektom uMm. C. . 2Kyka
MunssHepro CCCP (A. I'. Ockoakos, T. H. Cepeeesa; O-p TEeXH. HayK
C. A. ®puo; C. A. BbepesuHckul); I'pysHUHUII'C Munsnepro CCCP
(o-p TexH. Hayk I. I1. Bepbuukulti); ['unpopeurpancom MunHpeudioTa
PCOCP (kaupg. TtaxH. HayK B. 3. [lapesckuli; JIeHMOPHUUIIPOEKTOM
Munamopdnora CCCP (kaHm. TexH. Hayk A. A. Ioaunckuu); BO
Comw3sBognpoekT Munsonxos3a CCCP (karHp. TexH. Hayk C. 3.
Pazoavckutil).

BHECEHDBI Munsuepro CCCP.

ITOOTOTOBJIEHBI K YTBEPKIIEHUWIO YupaBieHueM
CTaHOAPTH3aAllUM U TEXHUYEeCKUX HOPM B CTPOUTENLCTBe [occTpos
CCCP (1. B. IIemyxos).

C BBegenuem B peuctBue CHull 2.06.08-87 «beToHHBIE U
Kene300eTOHHBIE KOHCTPYKIMU TUAPOTEXHUUYECKHUX COOPYKEeHUM» c 1
suBapsa 1988 r. yrpauuBator cuny CHull [1-56-77 «BbeToHHBIE U
Kene300eTOHHBIE KOHCTPYKIIMY TUOPOTEXHUYECKUX COOPYKEHUM».

ITlpu nosav3oBaHuu  HOPMAMUBHbLIM  OOKYMeHmMomM  caedyem
yyumosleams ymeepHcOeHHble U3MEHEeHUsl CMpoumesnbHblX HOPM U
npasus u 20cy0apcmeeHHblXx cmaHdapmos, nybaukyembvle 8 HCypHaae
«bosasremeHb cmpoumenvHol mexHuku», «COOpHUKe Uu3MeHeHUul K
cmpoumenbHbiM HOpmam u npasuaam» IlI'occmpos CCCP u
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UH(pOPMAUUOHHOM yKa3zamesae «locydapcmeeHHble CcmaHoapmol
CCCP» I'occmaHdapma CCCP.

CTrpouresibHbIE€ HOPMbI U CHull
IIpaBHWIa 2.06.08.87
T'ocymapCTBeHHBIH
CTPOHUTEILHBINA
kKomurtetr CCCP berounsie u
T it CCCP) XKej1e300eTOHHbIe B3amen
occrpoun KOHCTPYKIIUH CHull
THAPOTEXHUYECKHX 11-56-77
COOpPYXKEeHHH

Hacrosmue HOPMEBI PACIIPOCTPAHAIOTCA Ha IIPOEKTHPOBAHHNE BHOBD
CTPOLAIMUXCA "N PEKOHCTPYHUPYEMEIX OETOHHBIX U KeJle300eTOHHBIX
KOHCTpYKLIPIfI TUOPOTEXHUYECKHUX COOpy}KeHHﬁ, HaXOOAITHUXCsI
IIOCTOAHHO HUJINA IMIEPUOONYECKH II0[, BO3[€MCTBUEM BOOHOU Cpenknl.

OneMeHTH OEeTOHHBIX U Kene300eTOHHBIX KOHCTPYKILIUAH
TUAPOTEXHUUYECKUX COOPYKEHMU, He ITOoABepramllrecs BO3OENCTBUIO
BOOHOM Cpefdbl, CleoyeT MpPOeKTUpPOBaTb B COOTBETCTBUU C
TpeboBanusasmMu CHwull 2.03-01-84; OeTOHHBIE U Kelne300eTOHHEBIE
KOHCTPYKLIUM  MOCTOB, TPAHCIIOPTHBIX  TyYHHENed u  TpyoO,
pacIonoXeHHbIe MTOJ HAaCHIISIMHA aBTOMOOUIIBHBIX U KeJIE3HBIX OOPOT,
crnepnyetT nnpoekTtuposBaTh 1o CHwull 2.05.03-84.

B mpoekTax coopyzKeHUM, IpedHa3Ha4YeHHBIX OJIS CTPOUTENIbCTBA B
cercMHUYeCKUxX paroHaxX, B CeBepHOU CTPOUTENbHO-KIUMATHYECKOU
30He, B paloHaX pacIpoCTpaHEeHWS IIPOCAJOYHBIX, HaOyxallIuxX u
crnabbiXx 10 (PU3MKO-MEeXaHWYEeCKHM CBOKMCTBAM TPYHTOB, [OOJIZKHBI
co0JTIogaThCS OOMOJTHUTENbHBIE TPeOOBaHUS, IPENbABIsIEMbIE K TAKUM
COOPYXKEHHSIM COOTBETCTBYIOILIMMM HOPMAaTUBHBIMU HOOKYMEHTaMH,
yTBEPKIOEHHBIMU UIU coriacoBaHHBIMU ['occTpoeMm CCCP.

OcHOBHBIe OyKBEeHHBIE 0003HAUEHMS M UX HHOEKCH, NPUHSATHIE B
HacTosiux Hopmax corimacHo CT C3B 1565-79, mnpuBeneHB B

CIIPAaBOYHOM OPUIOKEHUU 1.

1. ObBIIUE 110JI02KEHHUA

1.1. TIIpu 1IpoeKTUpoBaHUM OETOHHBIX U Kele300eTOHHHIX
KOHCTPYKIUU TUAPOTEXHUYECKUX COOpPYXKEeHUU Heo0X0guMOo
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cobmomaTth TpeboBanuss CHwull 2.06.01-86 U CTPOUTENBbHBIX HOPM U
IIPaBUJI II0 IIPOEKTHPOBAHUIO OTHENIbHBIX BHIOOB THOPOTEXHUUYECKUX
COOPYXKEHUMN.

1.2. Bribop Tuma OETOHHBIX U KeIe300eTOHHBIX KOHCTPYKIMM
(MOHONUTHBEIX, COOPHO-MOHOJIMTHBHIX, COOpPHBEIX, B TOM YHCJIE
IIPEOBAPUTEIIbHO HAIPSIKEHHBIX ¥ 3aaHKEpPEeHHBIX B OCHOBAHWUE)
OOJI?KeH MPOU3BOOUTHCS MCXOOST U3 YCIIOBUM TEXHUKO-I3KOHOMHYECKOMU
11e71eCO00PAa3HOCT WX NOPUMEHEHUS B KOHKPETHHIX YCIOBUSIX
CTPOUTEIILCTBA o y4eToM MaKCHUMaJIbHOTO CHUXKEHUS
MaTEPHUATOEMKOCTHA, SHEPTOEMKOCTH, TPYHOEMKOCTH ¥ CTOMMOCTHU
CTPOUTEITLCTBA.

[lpu BeIOOpE  37IEMEHTOB COOpPHBIX KOHCTPYKLHUN  ClemyeT
paccMaTpuBaTh MPEOBAPUTENBHO HAIPSIXKEHHBIE KOHCTPYKIUU U3
BBICOKOITPOYHBEIX OETOHOB M apMaTyphl, a TaKXe KOHCTPYKIIHMU U3
JIETKMX OETOHOB.

Tunbl KOHCTPYKIIMM, OCHOBHBIE pa3Mephl UX I3JIEMEHTOB, a TaK¥XKe
CTEIeHb HaCHIIIeHUsS KeJjie300€eTOHHBIX KOHCTPYKLIHUN apMaTypou
HeoOXO¥MO TpPHWHMMATh Ha OCHOBAaHMM CpPaBHEHUS TEXHUKO-
9KOHOMMYECKUX ITOKa3aTejel BapuaHTOB.

BHeceHBbI YTBepAIeHbI Cpok
IMOCTAHOBJICHHEM
MuHHuUCTEPCTBOM BBeIOEeHUus
I'ocymapcTBEeHHOI O -
3HEPreTUKH U B JeHCTBHE
I1eKTpuUKAITHHA CTPOMTEIBLHOTO 1 sHBaps
CCCP KoMurera CCCP 1988 r
oT 26 deBpansgs 1987 r. Ne 37 )

1.3. OneMeHTH COOPHBIX KOHCTPYKIIMUA OOJIKHBEI OTBEYaTh YCIIOBUSIM
MEXaHU3UPOBAHHOIO U3TOTOBJICHUS Ha CIlelaIi3UPOBAHHEBIX
MIPEeanpPUsITUSX.

CnemyeT paccMaTpuBaTh 11€J1eCOO0Pa3HOCTh YKPYIHEHUS COOPHBIX
KOHCTPYKLHU C y4eTOM YCIIOBUM ux U3TrOTOBJIEHUS,
TPAHCIOPTUPOBaHUS, TPy30II0ABEMHOCTU MOHTAXKHBIX MEXaHNU3MOB.

1.4. Jliia MOHOJIUTHEIX KOHCTPYKIUU CJlefyeT I[IpenycMaTpUBaTh
YHU(PUIMPOBaHHEIE pPa3Mephl, IO3BOJIAIIIVE IPUMEHATH HHBEHTaPHYIO
omnainyoKy.

1.5. KOHCTpPyKIUM y3JI0B U COEOUHEHUN 3JIeMEeHTOB B COOPHBIX
KOHCTPYKIHUSX OOJIXKHBEI oOecredyunBaTh HAOEXHYIO0 Mepemady yCUIHUH,
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IIPOYHOCTE CaMHX JJIEMEHTOB B 30H€ CThIKA, ad TdKXe€ CBi3b
OOIIOJTHUTEJIBHO YIIOZKEHHOT' O OeToHa B CTHIKE C OETOHOM KOHCTPYKIIHUH.

1.6. IIpy OpPOEKTUPOBAaHUM KOHCTPYKIUU THUAPOTEXHUUYECKUX
COOpPY2KEHUM, HeOgoCTaTO4YHO aImpoONPOBAHHEBIX MMPaKTUKOU
IIPOEKTUPOBAHUSA U  CTPOUTEJIbLCTBA, [JIS  CJIOXKHBIX  yCJIOBUM
CTaTU4YECKON M OUHaMH4eCKON paboThl KOHCTPYKIIMM (KOTOa XapakKTep
HAMPSI?)KEHHOTO U OedOpPMHPOBAHHOTO COCTOSHHS C HeoOXOOuMOU
OOCTOBEPHOCTBIO HE MOXKeT OBLITh OIpeleleH pacyeToM) CIenyeT
ITPOBOOUTH MCCJIEOOBaHUS.

1.7. Insa ob6ecrneuyeHuss TpeOyeMOW BOOOHENIPOHUIIAEMOCTH WU
MOPO30CTOMKOCTH KOHCTPYKIHM, a TakKXe [ YMEeHBIIeHU
ITPOTUBOMIABIEHUSI BOOBI B HX PACUYETHBEIX CEUYEHHUSX HEeoOXOOuMO
IIpeayCcMaTPUBaTh CIEOYIONIEe MEePOIPUATHUS:

YKIIagKy 0eToOHa COOTBETCTBYIOILITUX MapoK 1o
BOJOHEIIPOHUIIAEMOCTY U MOPO30CTOUKOCTH CO CTOPOHBLI HAMOPHOU
TpaHU ¥ HAPYXKHBIX IMOBEPXHOCTEM (0COOEHHO B 30HAX IIE€PEMEHHOTO
YPOBHS BOMHI);

IIPUMEHEHNEe  ITOBEPXHOCTHO-aKTUBHBIX [O00aBOK K  OeTOHyY
(BO3OyXOBOBJIEKAIOIINX, IJIACTUPULIUPYIOIIUX U OP.);

TUAPOUIOJISLINI0O U TEIJIOTUAPOUIOIALUI0 HAaPYXKHBIX [TOBEPXHOCTEU
COOPYXKEHU;

obOxaTve OeTOHa CO CTOPOHBLI HAIIOPHBIX TPaHEM U CO CTOPOHEBI
IIOBEPXHOCTEH COOPYXKEHWS, MWCIBITHIBAIOIINX PACTSIXKEeHUe  OT
9KCIJIyaTallMOHHBIX HAarPy30K;

YCTPOMCTBO OpeHaxKa CO CTOPOHBI HAIIOPHOM I'PaHU.

Bri6Op MeEpONpUsiTUS ClIeayeT IIPOM3BOOUTHL Ha OCHOBE TEXHUKO-
9KOHOMMYECKOT'0 CPaBHEHUS BapUaHTOB.
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2. MATEPHUAIJIDBI [1J1d
BETOHHbBIX A
KEJTEZOBETOHHBIX
KOHCTPYKIINA

BETOH

2.1. Beron pmsi OETOHHBIX M Kele300eTOHHBIX KOHCTPYKIIUU
TUIPOTEXHUUYECKUX COOPYKEHUU MONKEH YOOBIETBOPATH TPEOOBAaHUAM
['OCT 26633-85 u HacTos1ero pasmgena.

2.2, TIpu mnpoekTupoBaHUU OETOHHBIX U KeJIe300eTOHHBIX
KOHCTPYKIUY TMIPOTEXHUUYECKUX COOPYKEHUM B 3aBUCUMOCTH OT BUOA
1 yCJIoBUM paboThl HEOOXOOUMO YCTaHABJIMBATh IMOKa3aTeNIU KadyecTBa
0eTOHa, OCHOBHBLIMHU U3 KOTOPHIX SIBJISTIOTCS CJIEAYIOIINE:

a) Kiacchl 0eTOHa II0 IIPOYHOCTU Ha CXKaTue, KOTOPHIe OTBeYaloT
3HAYEHMWI0 TapaHTUPOBAHHOM  MPOYHOCTH  OeToHa, MIlla, cC
o6ecrieueHHOCTHIO ¢ = 0,95. B MacCHUBHBIX COOPYXKEHUSIX OONYyCKAETCS
IpuMeHeHne OEeTOHOB CO 3HaYEeHUSIMU rapaHTUPOBAHHON MPOYHOCTH C
obecrieueHHOCTRIO ¢ = 0,9.

B mpoekTax HeOOXOOMMO IIpegyCMaTpUBATh CJIEAYIOIINEe KJIIaCChI
OeToHa ITI0 IPOYHOCTH Ha cxkaTue: B5, B7,5, B10, B12,5, B15, B20, B25,
B30, B35;

0) kimacchl 0OeToHa N0 MPOYHOCTHM Ha OCEBOE pacTsaXkeHue. ITy
XapaKTEepPUCTUKY YCTAHABIMBAIOT B TeX CJIydasx, KOTga OHA WMeEeT
rJIaBEeHCTBYIOIlee 3HaYEeHUE ¥ KOHTPOJIMPYETCS Ha IIPOU3BOJICTBE.

B mpoekTax HeOOXOOMMO IIpegyCMaTpPUBATh CJIEAYIOIINE KJIIaCChI
0eTOHa I10 ITPOYHOCTH Ha 0CEBOE PACTsIXKEHHUE:

BOB, B12 B16 B2, B,24 B28 832

B) MapKu O€TOHa 110 MOPO30CTOMKOCTH.
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B mnpoekTrax HeOOXOOMMO TIpegyCcMaTpHUBaThb CIEeOyIOINe MapKu
6eTona nmo mopo3ocTtorkocTtu: F50, F75, F100, F150, F200, F300, F400,
F500, F600.

Mapky ©OeToHa TII0 MOPO3OCTOMKOCTH CJiedyeT Hal3HadaTb B
3aBHCUMOCTH OT KJIMMATHYECKHUX YCJIOBUM M YHMCJIa PACYETHHIX ITUKIIOB
IIOIIePEMEHHOT0 3aMOpaXKWBAaHUS M OTTAaWBAHUS B TedeHue roma (Io
OAHHBIM [OJTOCPOYHBIX HAOMIOMEHWI), C YY4eTOM SKCIJIyaTallMOHHBIX
ycnoBuii. [Inss SHEPreTUYeCKUX COOPYKEeHHH MapKy OeToHa II0
MOPO30CTONKOCTH CJIeiyeT MPUHUMATh 1o Tabn. 1.

Taonuia 1

Mapka 6eToHa 110 MOPO30CTOMKOCTHU IIPU YUCIIE
[IMKJIOB IIOIIEPEMEHHOT0 3aMOpPaXKUBaHUI U
Knumatuueckue OTTauBaHus B IO/,
YCIIOBUS
mo 50 cB. 50 |[cB. 75 mo|cB. 100 mo| cB. 150 go
BKJIIOY. | 0O 75 100 150 200 BKJIIOY.
YmMmepenHtnie F50 F100 F150 F200 F300
CypoBrie F100 F150 F200 F300 F400
Oco6o cyposrie | F200 F300 F400 F500 Fe00

[Ipumeuvanusa: 1. KinumaTtuueckre YyCJIIOBUS XapaKTEPU3YIOTCH
cpemHeMecCsS4YHOU TeMmepaTypou Haubojee XOJIOOHOTO Mecslia:
yMepeHHbIe - Brille MUHYC 10 °C, cypoBbie - oT MuHYC 10 °C 0o MUHYC
20 °C BkII04., 0c000 CcypoBhie - HuxkKe Munyc 20 °C.

2. CpenHeMecsTYHbIe TEMIIEPATYPHl Hanbojiee X0JI0AHOT0 MecsIla s
paroHa cTtpouTenbCTBa onpepenstorca nmo CHwull 2.01.01-82, a Takxke
10 aHHBIM TUIPOMETEOPOTIOTUYECKOM CITyKOHI.

3. Ilpu uywucie pacyeTHBIX HUKIIOB Oosiee 200 cremyeT NPUMEHSTh
crielnanbHble BUOB O€TOHOB UJIM KOHCTPYKTUBHYIO TEIIJI03allUTYy.

I') Mapku 0eTOHa M0 BOJOHEIPOHUIIAeMOCTH.
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B mpoekTax HeoOXOOMMO IIpedyCMaTPuBaTh CJEOyIOIIue MapKu
0eToHa 110 BogoHenpoHuiiaemoctu: W2, W4, W6, W8, W10, W12, W16,
W18, W20.

Mapky ©OeToHa TII0 BOOOHENPOHUIIAEMOCTH Ha3HA4YalOT B
3aBHCHMOCTHU OT TpaJueHTa Halopa, ONpeaesiseMoro Kak OTHOIIIEHHUEe
MaKCHMaJIbHOTO Hamopa B MeTpaxX K TOJIIIMHE KOHCTPYKIUU (MU
PacCTOSTHHIO OT HalOpPHOM TpaHU OO MOpeHaxka) B MeTpax, u
TeMIIepaTyphl KOHTAKTUPYIOIIEN C COOpyxKeHueM Bomwl, °C, 1mo Tab. 2,
WUJIM B 3aBUCHUMOCTH OT arPECCUBHOCTHU Cpedbl B COOTBeTCTBUU co CHuIlI
2.03.11-85.

B HeTPeNmMHOCTOMKHWX HAIIOPHBIX KeIe300eTOHHBIX KOHCTPYKITHSIX
U B HETPEIIMHOCTOHKNX OEe3HAIIOPHHEIX KOHCTPYKIUSIX MOPCKHX
COOPYXKEHHH IPOEKTHas MapKa OeTOHa MO0 BOOOHENIPOHHIIAEMOCTHU
OOJI2KHA OBITHL He Huxe W4,

TaOonuma 2
Mapka 6eTOHa 110 BODOHENIPOHUIIAEMOCTH IIPHU
rpagueHTax Halopa
TeMmnepartypa
Bonnl, °C
oo 5 cB. 5 10 10 cB. 10 mo cB. 20 mo 30
BKJTIOUY. 20 BKJTIOUY.
ITo 10 BKITIOUY. W2 W4 W6 W8
Cs. 10 mo 30 W4 W6 W8 W10
BKJTIOY.
Cs. 30 W6 W8 W10 W12

[IpuMmeuvanue. 1159 KOHCTPYKLIMKU C 'PaAUEeHTOM HamoOpa CBHIIIE
30 cnemyeT Ha3HayaTh MapKy OeTOHa II0 BomoHeInpoHHuIlaemMoctu W16
U BBIIIIE.

2.3. IIpu HapgnexkaimieM O00OOCHOBaAHMM [OIIYCKAeTCs YCTaHaBIUBATh
IIPOMEXKYTOYHbIE 3HaYEeHUS KJIaCcCOB OeTOHA IT0 IIPOYHOCTU Ha C¥KaTue,
OTIUYaloUIUeCcs OT IEePeYHrCIeHHBIX B IO. 2.2, a TakXke Kiacchl B40 u
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BhIIIIE. XapaKTEPUCTUKU 3TUX OETOHOB cremyeT mpuHuMaTth 1mo CHull
2.03.01-84 1 10 UHTEPIIOJIALIUN.

2.4. K 0eTOHy KOHCTPYKIUH TUIOPOTEXHUYECKHUX COOPYKEHUU
cilenyeT TIPeObsSBISITH [OOMNOJHUTENbHbLIE, yCTaHaABIWBaeMbIE B
ITPOEeKTax u MMOATBEPXKIaeMbIe 9KCIIepPUMEHTAIbHEIMU
HCCIeJOBaHusIMY, TpeOOBaHMUSA: TII0 IIPEeOelbHOM PaCTIXKUMOCTH,
OTCYTCTBUIO BPEOHOTO B3aUMOOEMCTBUS IIeJioder IieMeHTa C
3aIIOJTHUTEJIIMU, COIIPOTHUBISIEMOCTH MCTHUPAHUIO IIOTOKOM BOIBLI C
OOHHBLIMM U B3BEIIEHHBIMU HAaHOCAMH, CTOMKOCTY IIPOTUB KaBUTAIIUU U
XUMHUYECKOT0 BO3[IEMCTBUS, TEIIJIOBLIIEJIEHUIO IIPU TBEPAeHUU OeTOHa.

2.5. Cpok TBepneHus (Bo3pacTt) 6eTOHaA, OTBEYAIOUIUN ero KijlaccaM
[I0 IIPOYHOCTH Ha CXKaTHhe, Ha O0CeBOe pacCTsaXKeHHe M Mapke II0
BOOOHEIIPOHUIIaEMOCTH, MIPUHUMAaETCH, Kak IIpaBUJIO, OISt
KOHCTPYKLUU PEYHBIX THAPOTEXHUYECKUX coopyzxeHuu 180 cyT, Omns
COOPHBLIX ¥ MOHOJIUTHBIX KOHCTPYKIHUM MOPCKHUX U PEYHBIX ITOPTOBHIX
coopyxeHuit 28 cyT. Cpok TBepmeHus (Bo3pacT) OeTOoHa, 0TBEeYaIOIINM
€ero IIPOEKTHOU MapKe I10 MOPO30CTOMKOCTHU, IPUHUMaeTCcAa 28 cyT, Ojisd
MaCCUBHBIX KOHCTPYKIIMM, BO3BOJUMEIX B TEIlJION onanyoke, 60 cyT.

Ecnu u3BeCTHHI CpPOKU (haKTUYECKOrO0 HarpyKeHUs KOHCTPYKIIUH,
CIIoCOOBI UX BO3BEMEHUS, YCIIOBUSI TBepOeHUsi 6eTOHa, BUO U KaYueCTBO
IIPUMEHSIEMOT0 IIeMEeHTa, TO [OONyCKaeTCs YCTaHaBIMBaATh KJlacc
6eToHa B MHOM BO3pacTe.

IIns cOOpHBIX, B TOM 4HCJIe IIPEOBaApPUTEJIbHO HaIPSIXKEeHHBIX
KOHCTPYKIUM, OTIIYCKHYI0 TPOYHOCTHL OeTOHa Ha CxXKaTue CIlenyeT
npuHuMaTth B cooTrBeTcTBUU C¢ ['OCT 13015.0-83, HO He mMeHee 70 %
IIPOYHOCTU MPUHSATOrO Kjacca OeToHa.

2.6. JIng xene300eTOHHBIX 3JJIEMEHTOB M3 TsXKeJoro OeToHa,
PacCUUTHIBAEMEIX Ha BO3OEHCTBME MHOTOKPATHO IIOBTOPSIOIIEHCS
HAarpy3KH, W XKejJe300€TOHHBEIX CXKAThIX CTEPIKHEBBIX KOHCTPYKIIMH
(HabepexxHbIe THUIIA 3CTaKaJ HaA CBasgX, CBasx-000J04YKax u T. II.)
clemyeT IPUMEHSITh OeTOH Kjlacca II0 MPOYHOCTH Ha CXKaTHe He HUXKe
B15.

2.7. [lnsg mnpenBapUTENbHO HAaNPSIKEHHBIX 3JIEMEHTOB CleayeT
NpuHUMaTh OETOH Kjlacca MO IIPOYHOCTH Ha cxKaTue: He MeHee B15
- O0J11 KOHCTPYKIUU CO CTEpKHEBOU apMaTypou; He MeHee B30 - mnsa
3JIEMEHTOB, IIOTPYyKaeMbIX B TPYHT 3a0MBKOM MU BUOPHUPOBAaHUEM.

2.8. [lnga 3aMOHOMMYUBAHUS CTHIKOB 3JIEMEHTOB COOPHBIX
KOHCTPYKLIMM, KOTOpPHle B  IIpollecce  SKCIUTyaTallud  MOTYT

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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ImoaBepraTbCsa BO3OEMCTBUIO OTPHULATEJIbHEIX TeMIIePAaTypP HaAaPYZKHOI'O
BO3OyXa HIIN BO30EMCTBUIO al"peCCI/IBHOfI BOOHBI, CiieayeT IIPUMEHATb
OeTOHBI IIPOEKTHBIX MapoOK II0 MOpO3OCTOfIKOCTH u
BOOOHEIIPOHUIIaEMOCTHAU HE HHUZXKe IIPUHATBIX oI CTBIKYEMBIX
3JIEMEHTOB.

2.9. CnegyeT mnpegycMaTpuBaTh IIHNPOKOe IIpUMEHEeHHe m00aBOK
IMIOBEPXHOCTHO-aKTUBHLEIX BemiecTB (CIIBb, CHB, JIXII u Op.), a TakXke
IIpUMEHEHNE B KaUueCTBe aKTUBHOM MUHepalbHOU M00aBKHU 30JIbI-YyHOCA
TEeIJIOBBIX 9JIEKTPOCTaHIIUM, oTBedalollen TPeboBaHUSIM
COOTBETCTBYIOIINX HOPMaTUBHLIX MOKYMEHTOB.

2.10. Ecnu 10 TeXHUKO-9KOHOMUYECKUM pacyeTaM [Jjisd [IOBHIIIEHU S
BOOOHEIIPOHUIIAEMOCTH OETOHHBIX M 2KeJIe300€TOHHBIX KOHCTPYKIIMM
TUIPOTEXHUUYECKUX COOPYKEHUN I1ejiecoo0pa3HO  MCIIOJIb30BaTh
OeTOHBI HaA HAIpSATalolleM IleMeHTe, a [JI CHUXEHUS Harpy3Ku OT
COOCTBEHHOT'O BeCa KOHCTPYKIIUHU - JIeTKHEe OeTOHHI, TO KJIaCChl U MapKH
Takux 6eTOHOB cienyeT npuHuMaTh no CHull 2.03.01-84.

2.11. HopmaTuBHBIE U pacCyeTHbIe CONPOTUBIEHUsS OeToHa B
3aBHCUMOCTH OT KJIaCCOB O€TOHa 10 IPOYHOCTHU Ha CKaTHue U Ha 0CeBoe
pacTsKeHue ClenyeT IPpUHUMATh 10 Tab. 3.

B CJIy4dae IIPUHATHUA IIPOMEXKYTOYHEBIX KJIaCCOB OeToHa HOPMaTHWBHEIE
U paC4YeTHEI€ COIIPOTUBIIEHUA ClIeayeT IIPUHKNMAaTh I10 MHTEPIIOJIAITNHN.

2.12. KoappuiueHTH yCI0BUM, paboTH 6eTOHa

;l'fb clenyeT IPUHUMATD 110 Tab. 4.
2.13. TIlpu pacyeTte XKene300€TOHHBIX KOHCTPYKIUUA  Ha

BBIHOCJIMBOCTDb pacyeTHBIe CONPOTUBIeHusA 0eToHe Rp 1 Rpt HaOIeXKUT
YMHOXKAaTh Ha KO3(GGUIIUEHT yCIOBUMN PabOTHI

}rﬂ, MIPUHUMAaEeMBI# 1o Tabm. 5.

2.14. PacyeTHOe CONIPOTUBJIEHNE O€TOHA IIPU BCECTOPOHHEM CIKaTUU
Rpa, MIla, cnenyeT onpenensaTs o ¢popMyJie

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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R&,ﬂ :‘Rb-l-é(l_ﬂz)ﬂ-l, (1)

Taonuia 3

HOpMaTI/IBHI:Ie U paCHYeTHEIE COH%)OTI/IBJ'IGHI/IH GeTOHa, MIla
)

(krc/cMm
HOPMaTUBHEBIE
CONPOTUBJIEHUS;
pacyeTHBIE COIPOTUBIIEHUS OJIS
pacyeTHLIE - .
MIpeaenbHbIX COCTOSSHUM MEePBOU
CONPOTHUBJIEHUS OJIS
Kracc o T'PYIIIIEI
GeTona | [PEAETIBHBIX COCTOSHUM
BTOPOU T'PYIIIIEI
cxKaTtue
oceBoe pacTsaxkKeHue| cxKaTue 0CeBoe ACTSIKEHILE
(mpu3MeHHas oceBoe (mpu3MeHHasa p
oceBoe Rpt
OpPO4YHOCTh) | Rbtn, Rbt,ser| IPOYHOCTH) Rp
Rbn, Rb,ser
ITo IpoYHOCTH Ha CXKaTHe
B5 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)
B10 7,5(76,5) 0,85(8,67) 6,0(61,2) 0,57(5,81)
B12,5 9,5(96,9) 1,00(10,2) 7,5(76,5) 0,66(6,73)
B15 11,0(112) 1,15(11,7) 8,5(86,7) 0,75(7,65)
m PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
)' Ten.: +7 (195) 506-71-51, +7 (195) 506-78-57, 10
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HopmMmaTuBHBIE U pacYeTHEBIE COH:POTI/IBJ'IeHI/IH oetoHa, MIla
(krc/cMm”)
HOpPMaTUBHEBIE
CONPOTUBJIEHUS;
pacyeTHBIE COIPOTUBIIEHUS OJIS
pacyeTHLIE - .
MIpeaenbHbIX COCTOSHUM IEePBOU
CONPOTHUBJIEHUS OJIS
Kiacc o T'PYIIIIEI
6eToHA IpeieNIbHBIX COCTOSHUM
BTOPOU T'DYIIIIEI
cxKaTtue
oceBoe pacTsaxkKeHue| cxKaTue 0CeBoe ACTSIKEHILE
(mpu3MeHHas oceBoe (mpu3MeHHasa p
oceBoe Rpt
OpO4YHOCTh) | Rbtn, Rbt,ser| IPOYHOCTH) Rp
Rbpn, Rb,ser
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 22,0(224) 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) 2,10(21,4) 22,0(224) 1,40(14,3)
IIo npoYHOCTH Ha pacCTsiKEeHHe
Bt - 0,80(8,1) - 0,62(6,32)
Bt - 1,20(12,2) - 0,93(9,49)
Bt - 1,6(16,3) - 1,25(12,7)
m PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
)' Ten.: +7 (195) 506-71-51, +7 (195) 506-78-57, 11
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HopmMmaTuBHBIE U pacYeTHEBIE COH%)OTI/IBJ‘IGHI/ISI oetoHna, MIla
(krc/cMm”)
HOpPMaTUBHEBIE
CONPOTUBJIEHUS;
pacyeTHBIE COIPOTUBIIEHUS OJIS
pacyeTHLIE - .
MIpeaenbHbIX COCTOSHUM IEePBOU
CONPOTHUBJIEHUS OJIS
Kiacc o T'PYIIIIEI
npeaenbHbIX COCTOSHUA
OeToHa .
BTOPOU T'DYIIIIEI
cxKaTtue
oceBoe pacTsaxkKeHue| cxKaTue 0CeBoe ACTSIKEHILE
(mpu3MeHHas oceBoe (mpu3MeHHasa p
oceBoe Rpt
OpO4YHOCTh) | Rbtn, Rbt,ser| IPOYHOCTH) Rp
Rbn, Rb,ser
Bt - 2,00(20,4) - 1,55(15,8)
Bt - 2,40(24,5) - 1,85(18,9)
Bt - 2,80(28,6) - 2,15(21,9)
Bt - 3,20(32,6) - 2,45(25,0)
roe

£F - KO3(hUIIUEHT, IPUHUMaEeMbI Ha OCHOBAaHUM PEe3yIbTaTOB
SKCIIepUMEHTaJIbHEIX UCCJIefOBAHUU: IIPU UX OTCYTCTBUU [OJIS
0eTOHOB KJIaCCOB II0 IIPOYHOCTU Ha cxkatue B15, B20, B25
KO3(hUITUEHT

o] IOOITyCKaeTCs OIpenessiTh o hopMyie

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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30
(2)

5|

].- HaWMeEeHEFEIIIee II0 aGCOHIOTHOIjl BeJINYMHE TIJIaBHOE HaIlIPsiA2KEeHHue,
MlIla;

Jﬂ - K03 punreHT 3¢HEeKTUBHON ITOPUCTOCTH.

Tabnuia 4

KoadduiimeH T

yCJIOBUM PabOTHI

OeToHa
®akTOpHl, 00YCJIOBIHUBAIOIINE BBEIEHUE
K03 uimeHTOB yCoBuil paboThl 6€TOHA
YCJIOBHOE
3Ha4YeHue
o003HaueHUe
Oco0Oble codyeTaHUsS HArpy30K OJjiss OETOHHBIX gbi 1,1
KOHCTPYKILUU

MHOrokpaTHO€E TOBTOPEHNE HAarpy3KHu gb2 Cwm. Tal.

o)

Kene3zob6eToHHBIE KOHCTPYKIINU db3 1,1

rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe

Ten.: +7 (495) 506-71-51, +7 {495) 506-78-57, 13



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

KoadduiimeH T
yCJIOBUM PabOTHI
OeToHa
®akTOpHl, 00YCJIOBIHUBAIOIINE BBEIEHUE
K03(hGUITMEHTOB yCJIOBUM paboTh 6eTOHA
YCJIOBHOE
3Ha4YeHue
o003HaueHue
BeToHHBIE KOHCTPYKILIWN:
BHELIEHTPEHHO CXXaTbkle 3JJIeMEeHTH, He db4 1,2
IIOOBEPXKEHHbIEe [EeUCTBUI0 arpeCcCUBHOU
Cpenbl U He BOCIIPUHUMAIOIIYEe HAallop BOOHL,
paccYuThEIBaeMbIe Oe3 ydeTa
COIIPOTUBJIEHUS PACTSHYTOU 30HBLI CEYEHUS
opyrue 0eTOHHBIE 3TI€EMEHTHI gb4 0,9
Bnusinve IBYXOCHOTI'O CJIOKHOTO gbs CwMm. .
HAMPSIXKEHHOI'0 COCTOSIHUSA cxarTue- 6.3
pacTsaxkeHNe Ha IPOYHOCTL OeTOHa
[TpuMmeuaHnue. ITpu Halu4uu HECKOJIbKUX (¢akTOpOB,

OEeNCTBYIOIINX OOHOBPEMEHHO, B pacyeT BBOOUTCS IIPOU3BeOeHUE
COOTBETCTBYIOIINX KO03(pduiimeHToB ycioBuii padoTwl. IIpou3BemeHue
OOJIKHO OBITH He MeHee 0,45.

Ina coopyxenuit I m Il kmaccoB Ko3hpPUIIMEHT a2 HaAJIEXKUT
onpenensaTh  9KCIEpUMEHTaJbHBIM  OyTeM. Ilpm  OTCyTCTBUH
9KCIIEPUMEHTAJIbHBIX JaHHBIX OOMyCKaeTCs KO3(pPUIUEeHT NPUHUMATh
paBHBEIM: ipu S] < 0,4 Rp - 0,7; ipu s1 > Rp - 0,5.

2.15. HavambHBIM MOOYyJTh YIOPYTOCTH OETOHA  MAaCCUBHBIX
KOHCTPYKLUM ITPU CKATUU U pacTsaxkeHuu Ep cremyeT MpPUHUMATD II0
Tabm. 6.

[Ipy pacyeTe Ha NOPOYHOCTbL W IO OedopmMaumsM TOHKOCTEHHBIX
CTepP2KHEBBIX U IJIUTHHIX 3JIEMEHTOB MOIYJIb YIIPYTrOCTU O€TOHA CIIeyeT
BO BCeX CJly4yasiXx I[pUHHUMaTh 10 Tabin. 6 Kak nana OeToHa C

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 14
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MaKCHMaJbHBIM OUAaMETPOM KPYIHOTO 3amojHuTesss 40 MM ¥ 0CagKOu
KOHYycCa, paBHOU 8 cM u 6oriee.

Mopynb ymnpyroctu O€TOHOB, TOABEPTHYTHIX [MOJII YCKOPEHUS
TBEPOEHUS TEIJI0OBOM 00paboTKe Mpu aTMOCHEPHOM HOaBJIEHUU WU B
aBTOKJIaBax, cienyet npuHuMaTth mo CHwull 2.03.01-84.

Mopnynb coBura 6etona Gp crnenyet mpuHuMaTh paBHBIM 0,4Ep.

HauyanbpHbIN KO3DDUIIMEHT ITonepedyHor gedopmanuu (Ko3ahOUIueHT
[IyaccoHa) v MpUHUMAaETCS PaBHBIM: OJISI MaCCHUBHBIX KOHCTPYKIIUU -

0,15, O CTepKHEBBIX U IIJIMTHBIX KOHCTPYKIUU - 0,20.

[I7OTHOCTD TSIXKeJjioro OeTOHa ITPU OTCYTCTBUU OITBITHBIX TAaHHBIX
OOIlyCKaeTCsd IpUHUMATh paBHOU 2,3-2,5 /M.

APMATYPA

2.16. [Ing apMupoBaHUSA  KeJIe300€TOHHBIX  KOHCTPYKIIUU
TUIPOTEXHUUYECKUX COOPYKEHUU CleOyeT IPUMEHSTbh apMaTypHYIO
CTalb, OTBEYaloIIyIo TpeOoBaHUSAM COOTBETCTBYIOIIINX

rocyjapCTBEHHBIX CTAHOAPTOB MJIM YTBEPXKOEHHBIX B yCTAaHOBIEHHOM
MIOpSAOKEe TEeXHWYECKUX YCJIOBUM M IpPUHAMJIEXKallyl0o K OJHOMY H3
CIeOyIoIIuX BUIOOB:

CcTep2KHeBasi apMaTypHasi CTallb:

ropsiuekaTaHas - rIagkKas Kiacca A-I, mepuogm4eckoro IIpoduis
KiaccosB A-II, A-III, A-1V, A-V;

TEPMHUYECKUN U TEPMOMEXaHUYECKH YIIPOYHEHHAs - IIePUOAUYECKOTO
npoduns kKimaccoB AT-IIIC, AT-IVC, AT-VCK;

yIpOYHEHHas BHITSIKKOU Kitacca A-11Is;
IIPOBOJIOYHAA apMaTypHas CTajlb:

XOJIOOHOTSIHyTass IIPOBOJIOKA OOBIKHOBEHHAsI - IE€PUOAUYECKOTO
npodus Kiaacca Bp-I.

Taonuia 5

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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KoadduimeHnTs ycnoBu paboTel 6€TOHa gp2 P
MHOTOKpPaTHO IMOBTOPSIOIIENCS Harpy3Ke U
CocTtosHue OeTOHa| K03(pPuiMEeHTe aCUMMETPUHN ITUKIIa Ph, PABHOM

10 BJIA’KHOCTHU

001020304 |05|06 /0,7 1208

EcTecTBeHHOU 0,65 |0,70/0,75/0,800,85/0,90/0,95| 1,0
BJIa2XHOCTH

Bopmounacwimennwi | 0,45 10,50(0,60(0,70(0,80({0,85(0,95| 1,0

[ITpumeuvanusa: 1. KospbuimeHt gp2 nmasa OeTOHOB, MapkKa
KOTOPBEIX YCTaHOBJIEHA B Bo3pacTe 28 CyT, IIpUHUMAETCA B
cooTBeTCTBUU C TpeboBaHusmu CHwull 2.03.01-84.

2. KoadduieHT pp paBeH:

Pyp= Uz:,mmf U wa

fFy . fF
roe E",I'EUIIH E’,Hﬁl{- COOTBETCTBEHHO HAUWMEHbIIIee W HauboJbIlIee
HamnpsizkeHUss B OeTOHe B TIIpefdenax IUKIIa
W3MEeHEeHUs Harpy3KHu.

Tabmnuiia 6

16
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Ocapka |[MakcuManbHbIM| HauyanbHble MOOyIU yIpyrocTa O6eTOHa IIpU CKATUU U D
KOHycCa pasmep CM“), IIpu Kiacce 6eTOHA 110 IPOYHOC:
OEeTOHHOM| KpPYIHOIO

cMecH, | 3allOoJIHUTEN,

CM MM B5 B7,5 B10 B12,5 B15 B2(

o 4 40 23,0(235)(28,0(285)(31,0(316)(33,5(342)(35,5(362)(38,5(3

80 26,0(265)(30,0(306)|34,0(347)|36,5(373)|38,5(393) |41,5(4

120 28,5(291)(33,0(340)|36,5(373)|38,5(393)|40,5(414)43,5(4

4-8 40 19,5(199)|24,0(245)|27,0(275)|29,5(302)|31,5(322)|34,5(3

80 22,5(230)(28,0(286)(30,0(306)(32,5(331)(34,5(352)(37,5(3

120 24,5(250)(29,0(296)|32,5(331)|35,0(357)|37,0(378)|40,0(4

Cs. 8 40 13,0(133)(16,0(163)(18,0(184)(21,0(214)|23,0(235)|27,0(2

80 15,5(158)|19,0(194)(22,0(224)|24,5(250)|26,5(270)|30,0(3

120 17,5(178)]21,5(219)(24,5(250)|27,0(276)|29,0(296)|32,5(3

71 3aKJagHBIX OeTajlell ¥ COeOUWHHUTEJIbHBIX HAKJIagOK ClemyeT
IIPUMEHSTH, KaK IIPABUJIO, IPOKATHYIO YIJIEPOOUCTYIO CTAJIb.

Mapku apMaTypHOM CTalu [OJii apMHPOBaHUSA XKene300eTOHHBIX
KOHCTPYKLIMM B 3aBUCHUMOCTH OT YCJIOBUM HuX pabOThl U CpemHeu
TeMIepaTyphl HaApy2KHOTO BO3dyXa Haubojlee XOJIOOHOM NSATUOHEBKU
B pauliOHe CTpPOUTEeJIbCTBa cienyeT npuHuMarth nmo CHwull 2.03.01-84,
a [JIg [OPTOBBIX ¥ TPAHCIOPTHBIX COOpyXKeHUU Takxke 1o CHuwull
2.05.03-84.

®

 Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,
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ApmatypHylo cTanb KiaccoB A-IIls, A-IV u A-V peromeHOyeTCHA
MIPUMEHSTh OJId IIpegBapUTesIbHO HallPSAXKEHHBIX KOHCTPYKIIUM.

2.17. HopMmaTuBHBIE U PACYETHHIE COIIPOTHUBIEHUS OCHOBHBIX BUIOB
apMaTyphl, NOpPUMEHSIEeMON B  Keje300eTOHHBIX KOHCTPYKIIUSX
TUIPOTEXHUUYECKUX COOPYKEHUM, B 3aBUCUMOCTH OT KJjlacCa apMaTyphl
OOJI2KHBI TPUHUMATHCS 10 Tab. 7.

[lpy  pacyeTe apMaTyphl 1O TJIaBHEIM  pPacCTATUBAOIIUM
HampsxkKeHusaM (O0alKu-CTeHKH, KOPOTKME KOHCOJIMW U OpP.) PacYeTHHIE
COIIPOTUBJIEHUS apMaTyphl CleOyeT NMPUHUMATh KakK s IIPOOOJIbHOM
apMaTyphl Ha JelCcTBHEe U3rubaroiiero MOMeHTa.

ITpu HajiexaunieM 000CHOBAHUHU OIS JKene300eTOHHBIX
KOHCTPYKITUH TUAPOTEXHUYECKUX COOPYXKEHUMU OONyCKaeTCs
IIPUMEHSATH CTEPKHEBYIO M MPOBOJIOYHYIO apMaTypy OPYTrUX KJIacCOB.
WMx HOpMAaTHUBHBIE U PACUETHBIE XapPaKTEPUCTUKU CJIedyeT ITPUHUMATh
rmo CHull 2.03.01-84.

2.18. KosdpduimeHTs ycnoBui pabOThl HeHAINpPSAraeMoOM apMaTyphl
clenyeT IPUHUMATh I10 Tabs. 8, a HanpsAraeMou apMaTypsl - mo CHull
2.03.01-84.

Koadduiment ycmoBuii pabOThHl apMaTypbkl IMIPH pacyeTe IIo
IIpefenbHBIM COCTOSHHSM BTOPOM TPYHOBl IIPUHUMAETCS PaBHBIM
eOuHUuIlEe.

2.19. PacuyeTHOe COIPOTUBIIEHUE HeHANpsaraeMOu pacTAHYyTOU
CTEPKHEBOM apMaTyphl Rs, IpM pacyeTe Ha BBIHOCIMBOCTH CIIEOyeT
onpenensaTh no Gpopmyne

R; = F.EIR.E, 3)

rae Vsl - KooaDUIIMeHT YCI0BUM pabOoThl, KOTOPLINM OIIpenensieTcs: Os
apMaTypHl KiaccoB A-I, A-1I, A-III mo dopmyne (4), a Oas OPYTUX
KJIaCcCOB apMaTypHl - 1o CHull 2.03.01-84.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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R (4)

30eChb

:I?D - KO3(pDUIIUEHT, YYUTHIBAOIIIUY KJI1acc
apMaTyphl, IPpUHUMaeMbIl 1Mo Tabm. 9;

rl-'r.ﬁ - Ko3(pOULIMEeHT, YYUTHIBAIOIIUKM OHaMETP
apMaTyphl, IpUHUMaeMbIl 110 Tabn. 10;

Tl?ﬂ- KO3(pUIINEHT, YYUTHBAKIINN TUII CBApHOTO
CTBIKQ, ITPUHUMAEMBIH 110 Tabn. 11;

#y = J-‘,miﬂf s max 77 KOSOGUIMEHT  acHMMeTpHH
LUKJIa, TrOe &I 1 Al - COOTBETCTBEHHO
HauMeHbIllee U HauboJiblllee HANPSIXEHUS B
pacTsaHyTOU apMaType.

PactssHyTasg apMaTypa Ha BBIHOCJIWBOCTH HE IIPOBEPSETCS, €CIIU
KO3(hGUITUEHT

:l'f.ﬁl, ornpenesnsieMbit 1o dopmyine (4), 60JIbile eTUHUITHL.

Taonuima 7

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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PacyeTHbBIE CONIPOTUBJIEHUSA
HopmaTtusHEIE apMaTypHl OJid IpedelbHbIX
COIIPOTUBJIEHUSA | COCTOSIHUU IepBou rpymIsl, MIla
PacCTSIKEeHUI0 U (krc/cm”)
pacyeTHEIE
COIIPOTUBJIEHUSA
Bup u knacc pacTAXKEHUI pacTSAXKEeHUI
apMaTyphl apMaTypHl OJis
penelbHBIX
COCTOSTHUH IIOTIEPEYHON| C3KaTUIO
BTOPOM TPYIIIIEL, .| (XOMyTOB, Rsc
MIla (KFC/CMZ) HpOH%HbHOH OTOTHYTHIX
Rsn, Rs ser s CTepXKHEH)
Rsw
CrepxHeBasd
apMartypa
KJIaCCOB:
A-1 235 (2400) 225 (2300) | 175(1800) 225
(2300)
A-T1 295 (3000) 280 (2850) | 225 (2300) 280
(2850)
A-III,
ouaMeTpoM,
MM
6-8 390 (4000) 355(3600) |285* (2900) 355
(3600)
10-40 390 (4000) 365 (3750) [290* (3000) 365
(3750)
A-1V 590 (6000) 510 (5200) | 405 (4150) 400
(4000)
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PacueTHEBIE COIIPOTHUBIIEHU A

HopmaTuBHEIE apMaTypHl OJid IpedelbHbIX
COIIPOTUBJIEHUSA | COCTOSIHUU IepBou rpymIsl, MIla
PacCTSIKEeHUI0 U (krc/cm”)
pacudeTHEIE
COIIPOTHUBJIEHUS
Bupg u knacc PacCTaKEeHUIO pacTsaKeHUIO
apMaTypHhl apMaTypHl gJis
npenenbHbIX
COCTOSTHUH IIOTIEPEYHON| C3KaTUIO
BTOPOM TPYIIIIEL, .| (XOMyTOB, Rsc
MIla (KFC/CMZ) HpOH%HbHOH OTOTHYTHIX
Rsn, Rs,ser ° CTEpIKHEHN)
Rsw
A-V 785 (8000) 680 (6950) | 545 (5550) 400
(4000)
YupouyHeHHas
BBITSIZKKOU
Kiacca A-IlIB c
KOHTPOJIEM:
HaOpsXKeHuun 540(5500) 490(5000) | 390 (4000) |200(2000)
U YOJIMHEHUU
TOJIBKO 540(5500) 450(4600) | 360(3700) [200(2000)
YOJIMHEHUU
[IpoBomoOYHas
apMaTtypa
KJjlacca Bp-I,
OuaMeTpoM, MM:
3 410(4200) 375 (3850) | 270(2750) 375
(3850)
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PacueTHEBIE COIIPOTHUBIIEHU A

HopmaTtusHEIE apMaTypHl OJid IpedelbHbIX
COIIPOTUBJIEHUSA | COCTOSIHUU IepBou rpymIsl, MIla
PacCTSIKEeHUI0 U (krc/cm”)
pacyeTHEIE
COIIPOTUBJIEHUSA
Bup u knacc pacTAXKEHUI pacTSAXKEeHUI
apMaTyphl apMaTypHl OJis
penelbHBIX
COCTOSTHUU IIOIIEPEYHOM| CXKATHUIO
BTOPOU T'PYIIIIHL, .| (xoMmyTOB, Rsc
MI"}?a (KTI:())}/ICMZ) HpOH%HBHOH OTOTHYTHIX
Rsn, Rs,ser ° CTEpIKHEHN)
Rsw
4 405(4150) 365(3750) | 265 (2700) [365(3750)
5 395 (4050) 360(3700) | 260 (2650) [360(3700)

* B cBapHEBEIX KapkKacax [OJig XOMYyTOB H3 apMaTyphl Kiacca A-III,
OuaMeTp KOTOPBIX MeHble 1/3 muaMeTpa HNPOAOJIBHBIX CTEPXKHEHN, Rsw
paBHo 255 MIla (2600 Krc/cM?). [Ipy OTCYyTCTBUUH CLENJIEHUsA
apMaTypsl ¢ 6eTOHOM Rsc paBHO HYIIIO.

Tadbnuma 8
KosddpuimeHTr yCI1oBUMA
TBEL apPMATYPHI
dakTOpPH], 00YCIOBIMBAIOIINE PaboTEl apMaTyp
BBeIeHHe KO3(hPUILIMEHTOB YCIIOBUUA
a0O0THI apMaTypPhI
p p yp YCIIOBHOE
3HaYeHue
o003HaYeHue
MHorokpaTtHOe IOBTOPEHUE Harpy3Ku CMm. o 2.19
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KoadduiimeHTH yCIoBUU
ab0THI apMaTyPHI
®akTOpPH], 00YCIOBIMBAIOIIINE p p yp
BBeleHHe KO3hHUIIMEHTOB YCIIOBUM
aboTHl apMaTypPHI
p pMaryp yCJIOBHOE
3Ha4YeHUue
o003HayeHUue
?‘51
2Kesne300eTOHHEBIE 3JIEMEHTHI 1,1
?52
Cranexene300eTOHHbBIE KOHCTPYKIIUHU 0,9
(OTKpPHBITHIE U ITIOA3EMHEIE)
T
[IpuMmeuaHnue. [Tpu HaJIu4uu HECKOJIBKUX dakTOpPOB

OEUCTBYIOIINX OOHOBPEMEHHO, B pacyeT BBOOUTCS IIPOU3BEedEHUE
COOTBETCTBYIOIINX KO3(pPUIIMEHTOB YCIOBUM PabOTHI.

Taonuima 9

Kosdpduiment

Krnacc apmatypsl

"

A-l 0,44

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Krnacc apmatypsl

Koaddurment

"

T

A-1I 0,32
A-III 0,28
Tadonuma 10
apBE;ITa}fl\f)iszM Ho 20 30 40 60
Kospduipenr 1 0,9 0,85 0,8

[IpuMmMmeuvanue. [Ind NOpOMexXRyTOUYHBIX

apMaTyphl

rJ?J IPUHUMAETCS 10 TNHEUHOMH.

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Koadpurnment

Tum cBapHOTro CoeIVHEHUS CTEPXKHEBOU apMaTyphl
KoHTaKTHOE CTHIKOBOE THIIOB:
KC-M (c MexaHM4YeCKOM 3a4YUCTKON) 1,0
KC-O (6e3 MexaHU4YeCKOH 3aYUCTKHU) 0,8
CTBIKOBOE, BBITIOJTHEHHOE criocobom BaHHOU
OJHO3IEKTPOOHON CBapKM Ha CTaJIbHOU IIOOK/IagKe
IIpU ee OJIMHE:

5 wu Oomee [OuUaMeTPOB HaWMEHBIIETO U3 0,8

CTBIKYEMBIX CTEPXKHEN

1,5-3 puamMeTrpa HaWMEHBIIETO0 U3 CTHIKYEMBIX 0,6

CTepXKHEeU
CTrIKOBOE C HapHBIMUA CUMMETPUYHBIMU 0,55
HaKJIagKaMH

[Ipumeuanue. [ apMaTyphl, He UMEIOIIEN CBapPHBIX CTHIKOBBIX
COemIUuHEeHUuH,

j-..'lr IIPMHUMAETCsA PaBHBIM €OUHHUIIE.

2.20. PacueTHbBle COIPOTUBJIEHUS apMaTypbl NpPH pacyeTe Ha
BBEIHOCJIUBOCTbD IIpeaBapuTENIbHO HaMPSI2KEeHHBIX KOHCTPYKLIUH
onpepenstorca mo CHull 2.03.01-84.

25
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2.21. Moaynu ynpyrocTu HeHallpsAraeMou apMaTyphl U CTEPXKHEBOU
HalpsraeMoM apMaTyphl IIPUHUMAIOTCS MO Tabn. 12, a apMaTyph
opyrux BunosB - mo CHull 2.03.01-84.

Tadonuma 12

Bup apmatypsl | Kimacc apMaTtyphl Mo’uy]:(b1y§3y;fﬁgﬂ(§f§;3;¥1))ﬂ' Es
CrepxHeBas A-I, A-11 210 (2100)
A-III 200 (2000)
A-1V, A-V 190 (1900)
A-IIIB 180 (1800)
ApmatypHasa Bp-1 170 (1700)
IIPOBOJIOKA
2.22, [Tpu pacuete Kene300eTOHHBIX KOHCTPYKIUU

TUOPOTEXHUUYECKUX COOPYKEHUUW Ha BHHOCJIUBOCTH HEYIpyrue
nedopMaluu B CcKaToM 30He OeTOHa cJieflyeT YUUTHIBATh CHUXKEHUEM
MOAYJisg YIPyroctu OeTOHa, NMpUHUMasA KO3(DOUIIMEHTH IIPUBEOEHUS
apMaTyphl K 6eTOoHYy v 1o Tabiu. 13.

Taonuna 13

Krmacc OeToHa o
IIPOYHOCTH Ha CKaTHe

B15 | B20 | B25 | B30 | B35 | B40

Koaddurment 25 23 20 18 15 10
IIPUBEIEHUS V

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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3. KOHCTPYKTUBHDIE
TPEBOBAHUWUA

3.1. Tlpy TIPOEKTUPOBAHUU KOHCTPYKIIUM, UCIIBITHIBAIOIINX
TEMIepaTypHble U  BIAXHOCTHBIE  BO3JOEUCTBUS, HEOOXOOUMO
IIpegycMaTpuBaTh  CIEOyIOIIMEe  KOHCTPYKTUBHBIE  pEIIeHUs U
TEXHOJIOTUYECKUE MEPOIIPUSITUS.

KOHCTPYKTUBHBIE PELIEHUS:

BBIOOD Hamboyee palMOHAIbHOM KOHCTPYKIIMY B JaHHBIX TPUPOTHBIX
YCIIOBUSX;

pas3peska KOHCTPYKIIUU TTIOCTOSTHHBIMU u BPEMEHHBIMU
TeMIepPaTyPHO-yYCagOYHLIMHU IIIBAMU;

YCTpOfICTBO TEeIIJIOU30JIAIMY Hd HaPY2KHEBIX OEeTOHHBIX ITIOBEPXHOCTAX:

IIpUMEHEeHNEe IMpeaBapuTEIbHO HaIPAXEHHOM apMaTryphl (O
TOHKOCTEHHBIX KOHCTPYKIIUMN).

TexHonoruuyeckue MEePOIIPUATHUA:

CHHU2KeHHue TEIIJIOBEIOEJIEHU A OeToHa IIpPUMEHEHUuEM
HU3KOTEPMHUYHEIX MAPOK IEMEHTa, YMEHBIIeHHWEeM pPaCXOlla IeMEHTa
3d CHeT HCIIOJIb30BaHUsA BO3OYXOBOBJIEKAIOIINUX 1 HHaCTH(bHI_[I/Ipy}OU_II/IX
)IO6aBOK, 30JIBI-YHOCa 1 ODP.;

MaKCHMaJbHOE pacCeuBaHWE HAYalIbHOM TEIJIOTHI U 9K30TEPMHHU 3a
cuyeT HauboJiee BHITOOQHOTO COYETAHUS BBHICOTHI IPYCOB OETOHUPOBAHUS
¥ UHTEPBAJIOB MEXKAYy YKIIaAKON SIPYCOB ITPU 3a[aHHOW WHTEHCUBHOCTHU
pOCTa COOpPYKEHUS;

peryjinpoBaHue TeMIIepaTypPHOT O u BJIa2ZKHOCTHOT'O pPEe2XKHMMOB
HOBerHOCTeI;I 0eTOHHBIX MAaCCHBOB OJIs1 3alllUThI 3THUX HOBerHOCTefI oT
PE3KUX KoJie0aHuM TeMIIePaTyYPhI Cpedbl U COXPaHEHUsI B TEIIJI0e BpeMsd
roga BO BJIa2KHOM COCTOSIHUM C IIOMOIIbIO IOCTOSSTHHOM HUJIU BpeMeHHOﬂ
TEeIIJION30JIALINHN HUIIn TEeIlJIOTuOPOU30JIAITNH, IIOJINBKH BOOOM,
YCTpOfICTBa IIaTPOB C KOHOUITMOHUPOBAHMEM BO3O0yXa U T. II.;

IIpPUMEHEHHue TPY6H01"O OXJTazXKOeHud OeTOHHOM KJIagKH;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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TIOBBIIIIEHE OOHOPOOHOCTU OeTOHa, oOOecliedyeHue ero BBICOKOMU
PacTSIXKUMOCTH, IIOBHIIIIEHHE IIpedesa MOPOYHOCTH HA OCEBOe
pacTsIKeHue;

3aMBIKQHHE CTATHYECKH HEeOIIPeIeIMMBIX KOHCTPYKIIMHM, a TaKxkKe

OMOHOJIMYMBAaHME MACCHUBHBIX KOHCTPYKIIMM IIpH TeMIepaTypax
OeToHa, OIM3KHX K €ro0 MHHMMAJIbHLIM 9KCIUIyaTalliOHHEIM
TeMIlepaTypaM.

INIOCTOAHHDBIE U BPEMEHHDBIE IIIBbBI

3.2. [Ing nipenoTBpalieHus o0pa30oBaHUS TPEUIUH WU YMEHbBIIEHUS
WX PacCKpPLITUI B MOHOJMTHBIX OETOHHBIX U KeIe300eTOHHBIX
COOPYXKEHUAX Heo0X0auMO mpegycMaTpuBaTh ITOCTOSITHHBIE
TeMIIEPAaTyPHO-YCaJOYHbIe W OCa[O4YHbLIE IIBHl, @ TaKXe BpPEeMEeHHBIe
CTpouTesibHble MIBH. [IOCTOSIHHBIE IIIBBHI [OJI2KHBI 0O0ecnedyuBaTh
BO3MOXKHOCTh B3aMMHBEIX [epeMeIleHHN YacCTeld COOPYXKEHUM KaK B
IIpollecce CTPOUTENbCTBA, TaK MW B TIIpolecce SKCIIyaTalluu.
BpeMeHHBIE CTPOUTENBHEIE IIBHI OJI2KHEI 00€CIIeYBaTh:

CHUXKEHHE TeMIIepaTypPHO-yCalOYHbIX HaNpsXKeHu B OeTOHe B
IIPOIIeCCE BO3BEEHUS COOPYKEHUM;

CHUJKEHHEe YCHIINM, BBI3BAHHBIX HEPaABHOMEPHOM OCaAKOW dYacTeu
COOPYKEHUS B CTPOUTENbHBIN IIEPUO;

cobmogeHre TpeOyeMoW HWHTEHCUBHOCTM pabOT 110 BO3BEOEHUIO
COOPYXKEHUS:

YHU(PUKAIIUI0 apMOKOHCTPYKIIUM, OMalyOKu, COOPHBIX 3JIEMEHTOB M
T. II.

3.3. IlocTosiHHEIE IIBEI B COOPYXKEHUSX MOIYT BEHIIOJIHATHCS
CKBO3HBIMHU WJIUM B BUIEe HAAPE30B II0 IIOBEPXHOCTAM, IOOBEPIKEHHBIM
3HAYUTENILHEIM KOJIe0aHUSIM TeMIIepaTyphHl.

PaccTosgaHue MexXay NOCTOSSHHBIMKA W BPEMEHHBIMHU IIBaMU ClIedyeT
Ha3HayaTh B 3aBUCHMOCTHU OT KJIUMATHUYECKUX U Te0JIOTUYECKUX
YCJIOBUH, KOHCTPYKTUBHEIX 0coOeHHOCTEeH COOpYKeHus,
II0CJIeOBaTEIbHOCTH IIPOU3BOACTBa paboT U T. II.

B qacTdax MaCCHUBHBIX MOHOJINTHBIX nu C60pHO-MOHOJ’II/ITHLIX
COOpy}KeHHIZ, KOTOPHBIE IIOOABEPZKEHBEI 3HAYUTEJIbHBIM Kojie0aHUuSIM
TEMIIEPATYPhI W IIepeMeIlleHWsA KOTOPBIX 3aTPYOHAIOTCA CBA3BIO CO

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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CKaJIbHBIM OCHOBAaHMEM WIM C OETOHOM BHYTPEHHHX dYacCTew
COOPYXKEHHS, PACCTOSTHHE MEeXKOy TeMIIepPaTyPHO-yCAOOUYHLIMHU IIIBAMHU
OIIPEieNnsiiIOT PacyeTOM B COOTBETCTBMM C TpPeOOBAaHHUSAMH pal3m. 7.
PaccTosiHKMEe MeXOy IIOCTOSHHBIMHU INTBAMKU B OETOHHBIX COOPYXKEHHSX
Ha CKaJIbLHOM OCHOBAHHUHU MOJIZKHO OBITEH He 0ojiee 30 M.

3.4. IInga  cOOpPHO-MOHOJIUTHBEIX  KOHCTPYKIMU  He0oO0XOOuMO
IIpenycMaTpuBaTh MEPONPUSATHS, 00eCIIeYnBaIOIINe HageXXHYI0 CBSI3b
10 ITOBEPXHOCTSIM KOHTAKTa ITPU OMOHOJIMYUBAHUU KOHCTPYKIIUH.

3.5. [Insg yMeHbIIeHUs TeMIepaTypHO-yCaOO4YHEBEIX HAIlpsAXKEeHUuu, a
TaKXe BJIMAHUS HEPaABHOMEPHBIX OCaJOK OCHOBaHUS HOOIIYCKaeTCs
yCTpauBaTh BpeMeHHBIE paCIIMpPeHHbIE ILIBHEI, 3allOJIHsSeMble OEeTOHOM
(3aMbIKaromuye OJIOKKM) IIOCJe  BBIpABHUBAHUSI  TeMIlepaTyp U
cTabunin3anuu 0Camok.

ITPOOOJIBHOE U ITIOIIEPEYHOE
APMHWPOBAHME

3.6. PaccTtossHue B CBeTy MeXAYy apMaTypPHBIMU CTEPXKHAMU I10
BBICOTE U IIIUPUHE CEYEeHUs OOJIKHO o0ecliednBaTh COBMECTHYIO paboTy
apMaTyphl ¢ 6€TOHOM M Ha3HadaTbCS C Y4eTOM yHmoOCTBa YKJIaAKU U
VILJIOTHEHUSI OETOHHOM CMECH.

PaccTosiHre B CBeTy MeXKOy CTEepPXHSIMU MIJIsS HEeMaCCUBHBIX
KOHCTPYKLIUN ClenyeT NMPUHUMATh B COOTBETCTBHUU C TPeOOBaAHUSIMU
CHull 2.03.01-84.

B MacCUBHEIX XKe/1e3008TOHHEIX KOHCTPYKIIMSIX PACCTOSTHHUS B CBETY
MEeXIOYy CTepXKHIMH paboueidl apMaTyphl II0 INMHPUHE CEUYEHUS
OIIpeneNsioTCsI KPYITHOCTBIO 3allONHUTEeNsT 6eToHa, HO He MeHee 2,5d
roe d - fmamMeTp paboyel apMaTypHI.

3.7. TonuiuHy 3aIllUTHOTO CJi0d OeTOHa CJeAyeT IPUHUMATh:

He MeHee 30 MM pgna paboyenr apmatypel u 20 MM [Ond
pacupenenuTeIbHONM apMaTyphl 1 XOMYTOB B OajlKax U MJIMTaX BEICOTOMU
oo 1M, a TakKe B KOJIOHHAX C MEHbIIIE CTOPOHOU [0 1 M:

He MeHee 60 MM M He MeHee OMaMeTpa CTEpPXKHA O pabodel u
pacupemenuTesIbHOM  apMaTypbl  MACCHUBHBIX  KOHCTPYKIHMU  C
MHUHUMaJIbHBEIM pa3MepoM cedueHus 6osee 1 M.
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TOHH.[I/IHY 3alllUTHOT O CJI0sA OeToHa B XKeJie300eTOHHBIX
KOHCTPYKIOUAX MOPCKHUX THUOPOTEXHUYECKHUX COOpy}KeHI/Iﬂ HeO6XOJII/IMO
IIPUHUMATh:

st pabodelt apMaTypsl CTEPXKHEBOH - He MeHee 50 MM;
IJIsl paclpefenuTeIbHON apMaTyphl U XOMYTOB - He MeHee 30 MM.

s CcOOpPHEBIX JKejne300eTOHHBIX 3JIEMEHTOB 3aBOJCKOI'O
M3TOTOBJIEHUS IIPU IPMMeHeHuu OeTOHa Kjacca II0 IIPOYHOCTH Ha
cxkatue B15 u Bollle TONMIMHA 3allUTHOTO CJIOI MOXKET OBITH
yMeHbIeHa Ha 10 MM ITPOTUB YKa3aHHBIX BHIIIIE BEITUYHH.

[Ipy sKcIUTyaTaluM Kejne300eTOHHBIX KOHCTPYKIUN B YCJIOBUSX
arpecCUBHOM Cpefbl TOJIIUHY 3alIUTHOTO CJI0S HeoOXOOUMO Ha3HavaTh
c yuetoM TpeboBanuu CHwull 2.03.11-85.

3.8. B MacCuUBHBIX HETPEIINHOCTOMKUX Kej1e300eTOHHBIX IIJINTaX U
CTeHax cedyeHueM BwrIcOTOM 60 cM u Oomee c KoadpduimeHTOM
apMUPOBaHUS

<

ﬂ_D,OGS IIpU HapajezKalleM 000CHOBAHMM [OIIyCKaeTCs MHOTOPSOHOEe
pacIrioyoXeHWe apMaTyphl II0 CeYeHHUIO0 3JIeMEeHTa, CIIOCOOCTBYIOIIee
YMEHBIIIEHNI0 MaKCUMaJIbHOM HIMPUHBI PACKPHITUS TPEIIWH II0 BHICOTE
CeYyeHus.

3.9. Ecnmu cTep:KHM apMaTyphl pa3MeNlaloTcs B OBa U Oojee psna,
TO OMaMeTPHl CTEPXKHEN PSAOOB OOIXKHBI OTINYAThHCS OPYT OT Apyra He
6omnee uem Ha 40 %.

3.10. U3 ycioBusa JOJITOBEYHOCTU TUAPOTEXHUYECKUX COOPYKEHUU
0e3 IpeOBapUTENILHOTO HAIPSKEHUS [OuaMeTp apMaTyphl CIenyeT
IIPUHUMATL i1 pabodyeldl CTEepKHEBOM apMaTyphl U3 ropsiyeKaTaHOM
cTanu He MeHee 10 MM, Ons cunupajled U O KapKacOB U CETOK
BSI3aHBIX UJIM U3TOTOBIIEHHEIX C IPUMEHEHNEeM KOHTaKTHOM CBapKM - HE
MeHee 6 MM.

3.11. TIpomonbHBIE CTEPXKHU pPaCTAHYTOM M CXKaATOM apMaTyphl
OOJI2KHBI OBITh 3aBeleHEl 3a HOPMaJIbHOE UJTH HAaKJIOHHOE K IPOI0JIbHOU
OCH 93JIeMeHTa CedYeHHue, I'Ie OHUM He TpeOylTcd 10 pacdeTy, B
cooTBeTCTBUU C TpeboBaHueMm CHuII 2.03.01-84.
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3.12. PacnpenenuTenbHyI0 apMaTypy OJIsS 3JIEMEHTOB, paboTaromux
B OJJHOM HaIIpaBJIEHUM, CJiefyeT Ha3HadaTh B pa3Mmepe He Oomee 10
% moilagu pabodyell apMaTyphl B MecTe HauOOJIbIIero u3rubdaromnero
MOMEHTa.

3.13. Ilpu BBHIIOJIHEHUU CBApPHBIX COEOVHEHUN apMaTyphl CliedyeT
BBITIOJTHATEL TpeboBauus CHull 2.03.01-84.

3.14. B KOHCTPYKIIUAX, pAaCCUUTEIBAEMEIX Ha BEIHOCJIUBOCTD, B OLHOM
CeYeHUHU [OJIKHO CTBHIKOBAThCS, KaK IIpaBUIOo, He 0Oojiee IIOJIOBUHEI
CTepXHEeN pacTAHyTOoM paboudel apmaTypbl. [IpuMeHeHHEe CTBLIKOB
BHaxJIECTKy (0e3 CBapKM U CO CBapKOM) AJI pacTIHyTOM pabouyei
apMaTypHl B 9TUX KOHCTPYKIMAX HE JOIIyCKaeTCs.

3.15. B usrubaemMnix 37IeMeHTax MNPU BEICOTe cedyeHus Oosee 700
MM y OOKOBBEIX TIpaHel CleOyeT YyCTaHaBIWBaTh KOHCTPYKTHUBHBIE
IIPOAOJIbHEIE CTEPXKHU. PaccTosiHMe MeXOy HUMM 110 BBICOTE MOJIZKHO
ObiTh He Oonee 400 MM, mJoIlaAb IIOIIEPEYHOTO CEeUYEHHUs - He MeHee
0,1 % nnomagu cedeHuss 6€TOHa CO CIEeOYIOIMIUMU pa3MepaMu: BHICOTa
37IeMeHTa paBHa PaCCTOSHUIO MEXKIY CTEPKHSAMHU, IIMPUHA - [IOJIOBUHE
IIVPUHEI 3JIeMeHTa, HO He 6onee 200 MM.

3.16. ¥ Bcex IIOBEPXHOCTEM Keje300eTOHHBIX 3JIEMEHTOB, BOIU3U
KOTOPHIX CTaBUTCS IIPOMOOJIbHAs pacueTHas apMaTypa, HeoO0XOoOguMo
IIpeaycMaTpuBaTh TaKXKe TIIONEepPedyHyl0 apMaTypy, OXBaThIBAIOIIYIO
KpaWHHe IIPOAOJIbHbBIE CTEPXKHU. PacCTossHME MeXKOy IMOoIepedYHbIMU
CTEPXKHSIMU y KaXKOOU ITOBEPXHOCTU 3JIEMEHTAa OOJIXKHO OLITHL He Oojee
500 MM u He Oojlee yOBOEHHOU IIUPUHBI TPaHU 3JIEMEHTa.

3.17. Bo BHEIIEHTPEHHO CXKAaThIX JIMHEWHLIX 3JIeMEHTaxX, a TakKXe B
CXXaToM 30He M3rnbOaeMbIX 3JIEMEHTOB IIPU HAIUYUU YUYUTHIBAEMOU B
pacyeTe cCXKaTOW MPOMOJIbHOM apMaTyphl HEOOXOOMMO yCTaHaBIUBATh
XOMYTHI. PacCcTosiHME MeXKOy XOMyTaMM CledyeT IIPUHUMATh B BI3aHBIX
Kapkacax He 0Oonee 15d, B cBapHBIX - He Oomee 20d, rme d -
HaAaUMEHBIIUNW [OuaMeTp CXKaToM IIPOAOoJIbHOM apMaTyphl. B o06oux
Cy4asiX pacCTOSSHUE MeXK[y XOMyTaMH HOONIXKHO ObITh He 6ojee 500
MM. KOHCTpPyKIMsS TIOIEepedyHOoM apMaTyphbl OOIXHa ob0ecnedyuBaTh
3aKpeIleHrue  CXKAaThIX IIPOAOJIbHBIX CTEepXKHeM oT OOKOBOTO
BBHIITyYMBaHUS B JIIOOOM HaNpaBlIeHUU. B MecTax CTHIKOBKM paboueit
apMaTyphl BHaxXJIECTKy 0e3 CBapKuW WU eciau o0llee HacChIIleHUue
37IeMeHTa MPOIOJIbHOM apMaTyphl cocTaBisieT Oonee 3 %, XOMYTHI
clenyeT yCTaHaBIMBATh Ha paccTossHuM He Oonee 10d u He 6omee 300
MM.
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B MacCHUBHBIX BHEIIEHTPEHHO CXKAaThIX 3JIeMeHTaX, PAaCCUYUTAHHLIX 0e3
y4deTa CXKaTOW apMaTyphl, PacCTOSAHHNE MeXKOy KOHCTPYKTHUBHBIMU
MIOTIEPEYHBIMU CBA3SIMU (XOMyTaMHU) OONYCKaeTCs yBeIU4YnBaTh OO ABYX
BBICOT (IIMPUH) 3JIEMEHTA.

3.18. PaccrosHume MeXAy BEpPTUKAJbHBIMU  IOIEPEYHBIMUA
CTEPXKHSIMU B 3JIeMEeHTaX, He UMEWIINX OTOTHYTOM apMaTyphl, U B
ciaydasiX, Korga IIollepedYHass apmaTrypa TpeOyeTcs II0 pacyery,
Heo0XOONMO IPUHUMATh:

a) Ha NIPHUOMNOPHBEIX ydYacTKax (He MeHee 1/4 mposeTta) Ipu BBICOTE
ceueHUs MeHee uju paBHOM 450 MM - He Oosiee h/2 u He 60onee 150 MM;

Ipu BeIcoTe ceueHust 6omee 2000 MM - He 6omnee 3/4h u He Oonee 500
MM;

ITPU BEICOTE ceueHusi, paBHOU unu 6omee 2000 MM - He 6oree h/3;

0) Ha ocTalIbHOM YacTH IIpoJsieTa npu BeicoTe ceyerHus 300-2000 mm -
He Oonee 3/4h m He 6onee 500 mMm;

Ipu BeicoTe ceueHus 6osee 2000 mMm - He 6onee 3/4h.

3.19. B snemeHTax, paboTaomux Ha u3rub ¢ KpydyeHHUeM, Bs3aHbIE
XOMYTBI [OJI2KHBI OBITH 3aMKHYTBIMH C II€PENyCKOM UX KOHILIOB Ha 30
OuaMeTpOB XOMyTa, a IIpM CBapHBEIX KapKacaX BCe IOIepedYHbIe
CTepXKHU 000UMX HaNpaBJIEeHUM [OOJIKHBI OBITH IIPUBApPEHHl K YTJIOBHIM
IIPOJOJIbHBEIM CTEPKHSAM, 00pa3ys 3aMKHYTHIM KOHTYP.

3.20. OrtBepcTusi B XKeJjne300€TOHHBIX 3JIeMeHTax CJlefyer
pacnonaraTth B Ipefesiax f4eeK apMaTyPHBIX CETOK U KapKacCoB.

OTBepcTUsa C pa3MepaMy, [PEBHIIIAIIIVMUA pa3Mephl A4YeeK CETOK,
OOJIZKHEL OKaUMJIATBCA [OOIOJIHUTENIbHOU apMmaTrypou. CyMMapHas
IJIoIIaAb €e CeYeHUs OOJIKHa OBITh He MeHee CedYeHUs IIPepBaHHOU
pabouel apMaTyphsl TOTO K€ HallpaBIeHUS.

3.21. IIpu npoeKTUPOBaHUM CTajlexkene300eTOHHBIX KOHCTPYKLMH, B
KOTOPHIX Oo0eceynBaeTCsa COBMeCTHas paboTa apMaTyphl M CTaJIbHOM
000/I0YKH, TOJNIINHY IIOCIEeOHEeN CclieAyeT IPUHUMaTh MUHUMAIbHOHU 10
YCJIOBUSIM MOHTaza M TPaHCIIOPTUPOBaHUS.

3.22. Apwmartypa  XKejie300€TOHHBIX KOHCTPYKIHUM  HOOIXKHA
nmpeagycMaTpuBaThbCsi B BHUAe apmodepM, apMOIlaKeTOB, CBapHBIX
KapKacoB U CETOK.
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TuUmsl apPMOKOHCTPYKIIMHM cjieyeT Ha3Ha4daTh C YYETOM IIPHHSITOTO
criocoba mpou3BoAcTBa pabor. OHM HOONMXHBI obOecHnedyuBaTh
BO3MOXKHOCTbL MEXaHHU3WPOBAHHOM Iomayu OeTOHa M TIAaTeJIbHOH ero
IPOPadOTKKU. YCTAHOBKY apMaTypPhl B XKe1e3006TOHHEIX KOHCTPYKITHSIX
HEeoOXOOUMO IIPOM3BOAUTL HHOYCTPHUAJIBHBIMH  METOOAMH  IIPH
MaKCHMaJIbHOM 9KOHOMMHK MeTaJjlyla Ha KOHCTPYKTHUBHEIE 9JIEMEHTHI OJIs
3aKperieHus ee B 6710ke OETOHUPOBAHUS.

YBenuueHue miaoiagu Ce4YeHus APpMaTyPHI, onpeneHeHHoﬁ pacdeToM
Ha  3KCIIIIyaTallUOHHBIE HAI'PDY3KH, OJist  BOCIIpUATHA  HAI'PY30K
CTPOUTEJIBHOT'O ITIEpHUOOda He OOIIyCKaeTCs.

3.23. OTKpBITHIE IMTOBEPXHOCTH OEeTOHHBIX COOpPYZKEHUM,
Haxo[sdIlIuecss B 30He IePeMEeHHOIr0 YPOBHS BOOBI U IIOOBEPrarmIuecs
BO3OENUCTBUIO OTPULIATENIBHBIX TeMIlepaTyp, a TaKXe OTKPHIThIE
IIOBEPXHOCTU COOPYXKEHHUM, BO3BOOAHWMEIX B YCIOBUSAX 2KApPKOT0O CYXOro
KJIMMaTa, OOIIyCKaeTCsa apMUpPOBaTh CETKaMU U3 apMaTypsl Kiiacca A-II
ouaMeTpoM 16 MM. BO BCex OCTalbHBIX CilydasiX KOHCTPYKTHBHOE
apMHPOBaHMUE OTKPHITHIX ITOBEPXHOCTEM OETOHHBIX COOPYXKEHUU He
OOIIyCKaeTCs.

HOIIOJIHUTEJIBHBIE YKA3AHHUA 110
KOHCTPYUPOBAHHUIO
INPENBAPUTE/IBHO HAIIPA2KEHHBIX
KEJIEBOBETOHHBIX 9JIEMEHTOB

3.24. [lpu KOHCTPYMPOBaHUHU IIpeOgBapUTEIbHO HalpPsIXKEeHHBIX
3JIEMEHTOB CJlelyeT BHINIONHATL TpeboBanus CHwull 2.03.01-84,
CHulloB Ha NOpoeKTUpOBaHUE OTHEJIbHBIX BHUIOOB COOPYXKEHUU U
TpeboBanus nm. 3.25 -3.30.

3.25. IIpuBapKa M IpHUXBaTKa K HATAHYTOM apMaType KaKux-Iubo
meTasier He OOIIyCKaeTCs.

910 TpebGoBaHME HE PACHPOCTPaAHSAETCS Ha IIPUBApKy OeTajed K
KOHIIaM HAIpPsSATraeMONW apMaTyphl, BRICTYIAIOIINM W3 H3OEINS, IOCIe
repemayu yCcunuu o6xkaTtusi 6eToHa.

3.26. ITpogonpHYI0 HEHAIPSITaeMyIo apMaTypy CJIeqyeT paciojiaraTh
Onuke K HapyXKHOU ITOBEPXHOCTH 3JIEMEHTAa C TeM, YTOOBI ITonepeyHast
apMmaTypa (XOMyThI) OXBaThIBajla HaIIpPsSIraeMyl apMaTypy.
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3.27. CTepxXKHEBYI0O HalpsAraeMylo apmaTypy B pPeOpHCTHIX
3JIeMeHTaX CIeayeT pacliojiaraTh II0 OCH KaxXKaoro pebpa ajieMeHTa UIu
CUMMETPUYHO €.

3.28. CoenuHeHUe 110 OJIMHE 3arOTOBOK apMaTypPHBIX CTEPXKHEU U3
ropssyekaTaHOU CTalld IIepUOAMYecKOoro mnpoduns gmametrpoM 10 MM
1 0oJiee, KaK IIPaBUJIO, CJieAyeT IIPOU3BOAUTH KOHTAKTHOM CTBHIKOBOU
cBapko#l. [Ipu otcyTcTBUU OOOpPyHAOBaHUSA [JIs KOHTAKTHOM CBapKu
IOIIyCKaeTCs IIPUMEHATh OyrOBYyI0 CBapKy. CTepXKHU apMaTypHl Kjlacca
A-IIIB  HeoOXOOMMO CBapuBaTh OO BBITSXKKU. CBapHBIE CTHIKHU
PacCTAHYTHIX CTEepXKHEU He pPEeKOMeHOyeTCs paclojarartb B MecTax
HauOOIbIIIUX YCUIIUN.

3.29. V KOHIIOB IpeABapUTEIbHO HAPSIXKEHHBIX 3JIEMEHTOB JOJIXKHA
OBITHL YCTAHOBJIEHA HOOMOJIHUTEJIbHAS IIOoIlepedHas apMaTypa (CBapHBIE
CEeTKH, OXBaThIBAIOIlie BCE IIPOMOOJIbHBEIE CTEPKHU apMaTyphl, XOMYTHI
U T. II. ¢ maroM 5-10 cM) Ha OIMHE y4acTKa He MeHee 60 % 30HE
repefayu HalpsKeHuU U He MeHee 20 cM.

Ecnu HampsraemMass NOpoJoJjibHas apMmarypa y TOPLIOB 3JIeMeHTa
pacmosiaraeTcsi COCPeOOTOYEHHO Yy BEpPXHEeU UJIU HUXKHEU TI'paHHu, TO
Ha KOHIIEBBHIX ydacCcTKaxX HeOoOXOOMMO HpeaycMaTpuBaTh IOIEPEYHYIO
apMaTypy (He yduWTBIBAEMYIO B pacuyeTe Ha [ONEepedYHBIe CHJIBI).
CyMMmapHas niolanb IolepevyHod apMaTyphl OOJIXKHA BOCIIPUHUMATH
B KOHCTPYKLUSAX, HE pacCYUTHIBa€MBEIX Ha BEIHOCIUBOCTB, 20 %, a B
KOHCTPYKLUSAX, PACCUYUTBIBAEMBIX Ha BBIHOCIUBOCTh, 30 % ycunusa
HaTsi2KEeHUS B [POAOJIbHOM HaOpsAraeMod apmarype, KoTopas
pacrosioXeHa y OOHOU I'PaHu Ce4YeHUsl, C y4eTOM IIePBLIX IOTEPD.

CyMMapHy0 MJouIlagb CEeYeHUs [OMNOJIHUTEJIbHOM IIOIEepPedYHOou
apMaTypbl HEOOXOAMMO ONpPenessiTh Mo GopMyIaM:

OJIsA KOHCTPYKLII/IfL He PaCCYHUTHIBAEMBIX Ha BEIHOCJIMBOCTS,

ﬂ-ﬁ
=02-2 4,
Ry 7 (5)

A

swad

OJIsA KOHCTPYKLII/IfL PaCCHUTEIBAa€MEIX Ha BEIHOCJIMBOCTD,
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raoe CF-FP - IIpeOBapUTEIbHOE HAIIPSIXKEHNWE B apMaType C YIeTOM IIePBBIX
nmoreps, npuHUMaeMoe no CHwull 2.03.01-84;

Asp - Gorblast U3 IJIOIIAfeN CeYeHUs HalpsraeMoM IPOJOIbHOM
apMaTyphl, PAacCIIOJIOXKEHHOW BHYTPU XOMYTOB Yy OOHOU
rpaHU Ce4YeHUs.

3.30. [JOomONMHUTENBHYIO IIONEPEYHYI0 apMaTypy PeKOMEHOYyeTCs
IpenycMaTpUuBaTh B BUE CBAPHBIX 3aMKHYTBHIX XOMYTOB U3 apMaTypPHOU
ctanu Kinaccos A-II unu A-III.

Ecnu, U3 ycaoBUs ONUPaHUS 3JIEMEHTa, Ha ero KOHIIEBOM ydacCTKe
yCTaHaBJIMBAIOT CTaJbHYI0 OMNOPHYI0 MNJUTy, TO [OOMIOJHUTEIbHYIO
IIOIIEePEYHYI0 apMaTypy CcilefyeT COeOUHATh C Hell CBapKOMU.

4. OCHOBHDBIE PACYHETHDIE
ITHOJIO2ZKEHUA

4.1. PacueThl OETOHHBIX U KeJIe300€TOHHHIX KOHCTPYKIIUU
HeoOXOOMMO IIPOM3BOOUTHL II0 METOHOYy IIpedesIbHBIX COCTOSHUN B
cootBeTtcTBUU co CHuII 2.06.01-86.

BeToHHEBIE u Kene300eTOHHBIE KOHCTPYKLUU IOJI2KHEL
YIOOBJIETBOPSATHL TpeOOBaHUSAM pacyeTa MO IPeHeIbHBIM COCTOSHUSAM
IIepBOU TI'pPyHNObl IPU BCeX COUYETAHUSAX HArpy3oK U BO3OEUCTBUU, a
10 IIpefeIbHBIM COCTOSSHUSIM BTOPOU T'PYIIIIHL - TOJIBKO IIPU OCHOBHOM
COYeTaHUU HArpPy30K U BO3OEUCTBUU.

Pacuer 10 IIpeneJyIbHBIM COCTOSHHAM, KaK IIPpaBHIIO, Clenyetr
IIPOU3BOOUTE [MOJId BCE€X CTagull BO3BEOEHUS, TPAHCIIOPTHUPOBaHUI,
MOHTaXKa 1 9KCIIJIyaTallul KOHCTPYKIINH.

4.2. BeroHHEBIE KOHCTPYKIINU Heo0X0a1MO PaCCHUTHIBATL IIO
InpegejabHbIM COCTOSHHUAM HepBOfI I'PYIIIIBL:

Ha IIPOYHOCTh C ITPOBEPKOM YCTOMYMBOCTU ITONOXKEHUS U (POPMEI
KOHCTPYKITUH - 110 Pa3m. 5;

II0 IIpeneJyIbHbIM COCTOAHUAM BTOpOfI T'DYIIIIBL;
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II0 06pa3OBaHI/IIO TPEeIIuH - B COOTBETCTBHUHU C PA3. 7.

XKene3ob6eTOHHBIE KOHCTPYKLWM CIEOyeT PaCCYUTHIBATH IO
IIpeOenbHBIM COCTOSSHUSIM ITIE€PBOM TPYIIIIH:

Ha IIPOYHOCTL C HpOBGpKOI:I YCTOfIqHBOCTH IIOJIOZKEeHUA U (bOpMI:I
KOHCTPYKIIMK, Had BBIHOCJIIMBOCTBL IIPHM MHOTOKPATHO HOBTOpHIOLL[efICH

Harpyske - 1o pasf. 5;

I10 IIpeneJyIbHbIM COCTOAHUAM BTOpOI;I T'PVIIIILL:

II0 D;e(l)OpMaI_[I/IHM - B TeX CJIy4dadX, KOI'da BEeJIMYKWHa HepeMeLT.IeHHfI
MOZXKeET OTPAaHUYUTD BO3MOZXKHOCTDB HOpMaHLHOfI IKCIIIIyaTallun
KOHCTPYKIHMHU UJIN HaXOOAIIMUXCA Ha Hell MeXaHu3MOB, - II0 pa3m. 0;

1o oO0pa30BaHUIO TPEUIMH - B TeX Cly4dasdx, Korga II0 YCIOBUSAM
HOPMaJbHOUW 9KCIUTyaTallUd COOPYXKEHUs He [OOIMyCKaeTCsa WuX
oOpa3oBaHue (TPEIIMHOCTOMKNE) MM II0 OTPAaHMYEHUIO BEITUYWHBI
PaCKpBITUS TPELUIUH (HETPELIUHOCTOMKUE), - 10 pa3n. 6.

4.3. COOpHO-MOHOJIUTHBIE KOHCTPYKIIMHM, a TaKXXe KOHCTPYKIIMU C
HeCylled apMaTypod HaAJIeXWUT PpacCCUYUTHIBaTh [OJIA [OBYX CTaOuu
paboThl KOHCTPYKIIMU:

oo npuoOpeTeHuss 0€TOHOM, YJIOKEHHBIM Ha MeCTe HCIOIb30BaHUA
KOHCTPYKILIMY, 3aJlaHHOM MPOYHOCTH - Ha OelCcTBUEe COOCTBEHHOT'O Beca
aToro OeToHAa U OPYruX HArpy30K, OEUCTBYIOIIUX Ha OaHHOM I3Tarlle
BO3BEMIEHUS COOPYKEHUS;

rociae  npuobpereHuss  OETOHOM,  Y/IOXKEHHBIM Ha  MeECTe
HMCIOJIb30BaHUST KOHCTPYKIWM, 3aJaHHOMW ITPOYHOCTH - Ha HATPY3KH,
OEeMCTBYIOIIHE mpu 9KCIJTyaTalluu KOHCTPYKIIUH, BKJTIOYas
COOCTBEHHBIN BEC.

PacuyeT Ha IIPOYHOCTb IIPOM3BOOUTCS Ha pacYeTHhHle Harpy3Ku
pas3mesibHO TII0 [OBYM CTagusM ©0e3 CyMMHPOBaHUS YCUIMM U
HanpsXeHUH.

4.4. [Insg 3aaHKepeHHBIX B OCHOBaHUWE IJIOTUH HapsAOy C pacyeToM
KOHCTPYKILIUU cienyet IIPOU3BOAUTH 9KCIIepUMEHTAaJIbHEIE
HCCIIeMOBaHUS [OJisl OIlpedesieHusT Hecylled CIIOCOOHOCTH aHKEpPHHIX
YCTPOUCTB, pPelakKcalluM HalnpsxXkeHUM B OeTOHe U aHKepax.
Heob6xomuMo mpenycMaTpUBaTh MEPOIIPUSATHUSA II0 3alllUTE€ aHKEPOB OT
Koppo3uu. [ 1mpegBapUTesIbHO HaANPSAXKEHHBIX KOHCTPYKIUU B
IIPOEeKTe HeoOXOOMMO MpedyCMaTpUBaTh BO3MOXKHOCTL ITOBTOPHOTO
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HATsSXKEHWS AaHKepOB MJIM WX 3aMeHBl, a TakKxXe IIpoBeJeHune
KOHTPOJIbHBIX HAOMIOMEeHUH 3a COCTOSTHUEM aHKepOoB B OETOHeE.

4.5. Tlpu pacyeTe 37eMeHTOB COOPHBIX KOHCTPYKILMWM Ha yCHUIIHS,
BO3HUMKAIOIIME TIIPU II0ObeMe, TPaAHCIIOPTUPOBAHUM U MOHTaXe,
Harpy3Ky OT COOCTBEHHOTO Beca 3JIeMeHTa CJiefyeT BBOOUTH B pacyeT
Cc KoabhduimeHTaMd OUHAMUYHOCTH, Ha3HadyaeMbiMu 1m0 CHwull
2.03.01-84.

4.6. BenuuuHy NOpPOTHUBOJABIIEHUS BOOLI B pPACUYETHBIX CEYEHUSIX
9JIEMEHTOB CJielyeT OIIpefNeNiiTb C Y4YeTOM VCJIOBUU paboThH
KOHCTPYKLIMU B 3KCIJIyaTallMOHHBIU IIE€PUOM, a TaKXe C YYeTOM
KOHCTPYKTHUBHBIX U TEXHOJIOTUYECKUX MEPONPUATHN, YKa3aHHBIX B II.
1.7.

B osmeMeHTax MAaACCHUBHBIX HAIIOPHBLIX M IIOOBOOHBIX OETOHHBIX M
Kene300eTOHHBIX KOHCTPYKIIUM TUOPOTEXHUYECKUX COOPYXKEHUH
IIPOTUBOIaBIE€HUE BOOLI HEOOXOOUMO YYUTHIBATL KAK 00 bEMHYIO CUTY U
omnpenenath mo CHull 2.06.06-85.

B cTepxKHEBBIX M IIJINTHBIX 3JIeMEeHTaX IIPOTHBOJABJIEHNE BOJBI
clelyeT YYMTHIBATh KaK pPaCTATHUBAIOUIYIO CHUIy, IIPUI0XKEHHYI0 B
paccMaTpuBaeMOM PACYETHOM CeYeHUU, IIPU ITOM YOeJIbHBIM BecC
MaTepuaa IpuHUMaeTcs 0e3 yuyeTa B3BellIUBaHU .

[IpoTuBOmaBiieHUE BOAOLl CJleAyeT YYUTHIBaTh KaK IIPU pacyeTe
CeuyeHUH, COBIIAAIOIINX CO IITBAMU OETOHMPOBAHUS, TaK U MOHOJIUTHBIX
CeUYeHUuN.

4.7. Ycunue TPOTUBOLABJIEHUS B PaCUETHBIX CEUYEHMSX HAIIOPHBIX
CTEPXHEBBIX M IIJIUTHHIX 3JIEMEHTOB CJlefyeT IPUHUMAaTh pPaBHBIM
IUIOLIaAXW  SIIOPHl  HAIpPSXKeHUM, O0O0YCJIOBIEHHBIX BO3OENCTBUEM
IIPOTHUBOMABIEHUSI. YKa3aHHBIE HaIll €HUS B OTHOENbHBIX TOYKax
CeyeHUs TIPUHUMAIOTCS PaBHBIMU %& rme p - UWHTEHCUBHOCTD
TUOPOCTAaTUYECKOTO IaBIIEHUS;

HEE'-'— Koa(ppunmueHT 3PEHEKTUBHOU MJIOMIaAXd NOPOTUBOOABIEHUS B
beToHe.

LI TPEeIllMHOCTOUKHUX 3JIEMEHTOB CJliefyeT INPUHUMAaTh JINHEUHBIU
3aKOH U3MEHEHUS UHTEHCUBHOCTHU T'MAPOCTAaTUYECKOTO JaBIE€HUS BOObI
P OT BeIMYUHEI TaBJI€HUS Ha HAllOPHOU (BEPXOBOM) 'PaHU 0 BEJTUYUHBI
OaBJIeHUus Ha HU30BOU I'DaHU.
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Iist HGTpGMHHOCTOﬂKHX 9JIEMEHTOB JIMHEWHBIM 3aKOH H3MEHEHUS
MHTEHCUBHOCTHU THUAOPOCTATHUYECKOI'O »OaBJIEHUs CliegyeT IIPDHUHUMAThb
TOJIBKO B IIpepneiiaxX CXKaToOM 30HBI cedeHUs. B IIpepgeiiax TpeImnuH
IIPUHUMaAETCsA PABHOMEPHOE OaBJIEHHEe, OIIpeaeiisieMoe 3aI"J'IY6J'IeHI/IeM
TPEeIIUH 100 YPOBEHL BOMHI.

KosdduimenTr 3¢pGHeKTUBHOM IJIOIIaAN ITPOTHBOAABIEHU S

2 oisi coopyzkenuiu I u Il KjmaccoB crefyeT onpenensaTh Ha OCHOBAaHUU
9KCIIepHUMEHTaJIbHBIX HUCCIIeJOBaHUU C y4eToM
IIPOTUBOPUIBTPAILIMOHHBIX YCTPOMUCTB.

HpI/I OTCYTCTBHM HOAHHBEIX 3KCII€PHMEHTAJIBHBIX WCCIIedOBAaHUUN B
CedeHugax I/I31"I/I6aeMI:>IX, BHEIIEHTPEHHO CXATBEIX W BHEIEHTPEHHO
PaCTAHYTHIX CTEPZXKHEBEIX W IIJIMTHEIX 3JIEMEHTOB [OOIIYCKA€eTCHd
IIPUHUMATHB CIIEOYIOITHNEe 3Ha4YeHUd

1 - B paCTaHYTOU 30HE CEUYEHUU U B 30HE PacCIpPOCTpPaHEeHUS TPELIUH;

0 - B c2KaTOH 30HE CeYeHUU IJIEMEHTOB.

BricoTa cxKaToM 30HBI OeTOHa OIpedesiieTCs UCXOHOs M3 TUIIOTE3H
IJIOCKUX CedYeHUU. B HETPemMHOCTOMKUX 9JIeMeHTax paborta
pacTsHyTOoro 6eToHa He YYUTHIBAeTCA U GopMa SIIOPHl HAIPSIKEHUUN
0eToHa B CKaTOU 30HE CeUEeHUs IPUHUMAETCS TPEYTOJIbHOM.

Bup HanpsKeHHOIO COCTOSIHUSI Ce4dYeHus [pU OIpenesieHuu
OOIIOJIHUTEJILHEIX HallPSAXKEeHUN YCTaHaBJIMBAE€TCS UCXOOsS U3 TUIOTE3EL
IIJIOCKUX CeYeHUM IIpU [OeHCTBUM BCeX Harpy3okK 0e3 yueTa CHUIJIBI
IIPOTUBOLABJIEHUS.

4.8. PacueT 371IeMEHTOB KOHCTPYKIUM Ha BEIHOCIIMBOCTh HEOOXOOUMO
IIPOU3BOAUTDL ITPU YUCIIE ITUKJIOB U3MEHEHUS Harpy3Ku 2-10% u Gonee
3a BeCb paCUETHHIM CPOK OSKCIITyaTallud COOPYXKEeHUs (HampuMmep,
IIPOTOYHBIE YaCTU THIOpoOarperaToB, BOOOCOPOCH], MJIUTH BOH000S,
IoAreHepaTOPHbIe KOHCTPYKIIUY U OP.).
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4.9. Tlpu 1mnpoBepKe HecCyllleld CIOCOOHOCTA U NPUTOOHOCTH K
HOPMaJIbHOU OSKCIIJIlyaTallul BHYTPEHHHE yCUIUs (HaOpsaXKeHus) u
IepeMeIlleHus CJiegyeT OoIpeaesisaTbh, KaK IIpaBuUIo, C yYeTOM
HEeYyIIPyToro TMOBEeOEeHU s KOHCTPYKIIUH, 00yCJIOBJIEHHOTO
TpenimHooOpa3oBaHWEM U  TOJ3y4YecThio OeTOHa, HeJIWHEWHOU
3aBUCHUMOCTBIO MeXy HaIlpsKeHUusSIMHU U gedopMaliaMu MaTepuasos,
a TakKXKe C y4eTOM IOCJIefOBaTEeJIbHOCTU BO3BEIEHUS M HarpyXKeHUus
COOPYKEHMUS.

[omyckaeTcss ycunus (HalpsSXKeHUsI) B CEYEHUSAX OIEMEHTOB
OIpefesnsaTh B MPEANOJIOKEHUN YIPyro paboThl KOHCTPYKIIUU B TEX
clydasiX, Korga MeTOoOWKa pacyeTa KOHCTPYKIMH C Yy4YeTOM WuX
HEeyIIPYyToro MoBeOeHus He pa3dpaboTaHa UM pacyeT BHIIIOIHSAETCS Ha
ITPOMEKYTOYHOU CTaOuU IMIPOEKTUPOBAHUS COOPYKEHUS.

4.10. Ilpu pacyeTe CTaAaTUYECKU OIPENEesIMMBIX CTEepPZKHEBBIX
KOHCTPYKIuK, y KoTopweix h/l < 1/3 (h - MakcuManbHas BEICOTa
[IOIIEPEeYHOr0 CcedyeHus, | - [OpoleTr B CBeTy), II0 MpemelbHBIM
COCTOSTHHSIM II€pBOM M BTOPOM TPYIIl BHYTPEHHUE YCUIHUA
(HopManbHBIE U Tepepe3bIBAlOIINe CHIIbI, M3rubaroliue U KPYyTSIlue
MOMEHTHI), a TaKXKe IepeMelleHusT W VIJIbl II0BOpPOTa CJiegyeT
ONpenensaTh MeTodaMu COIIPOTHUBJIEHUS MaTepHuasosB. [Tpu
onpeneieHUY TUHEWHBIX ITepeMeIlleHu U YII0B IOBOPOTa HE0OX0OUMO
YVYUTHIBaTh H3MEHEHHEe  JKEeCTKOCTH CedYeHHUM B  pe3yjbTaTe
TpenimHooOpa3oBaHuss B OeTOHe. YCJOBUS TpeUIMHOOOpPa30BaHUS
cjlenyeT IPUHKUMAaTh B COOTBETCTBUM C II. 6.2.

4.11. B cTaTu4yeCKU HeONIpPEeHesIMMBIX CTEPXKHEBBEIX KOHCTPYKIUSIX
BHYTPEHHUE YCUJIUS U TIEePEMEIeHUs CJiefyeT ONpenensiTh MeTOgaMu
CTPOUTENILHOM MEeXaHUKU CTEPIKHEBBIX CUCTEM, KaK IIPaBUJIO, C Y4E€TOM
HEeyIIPyTro# paboThl, 00YCIOBJIEHHON M3MEeHEeHNEeM XKEeCTKOCTU CeYeHUH
B pe3yJbTaTe TpelnHooOpa30oBaHusa B OeTOHeE.

4.12. Tlpu pacyeTe 3JIeMEHTOB OETOHHBIX M Kej1e300eTOHHHIX
KOHCTPYKIUY TUAPOTEXHUUYECKHUX COOPYKEHUN HEOOXOOUMO YUUTHIBATh
OOTIOTHUTEJIPHEIE  CBSI3M  CTPOMTEJIPHOTO  MepHoma,  HOCSIIue
IIOCTOSTHHBIM XapakKTep (3CTakagbl, ITa30Bble KOHCTPYKIIUU, OalKu
MMOAKPAHOBHIX NTYTEeM, HOMNOJIHUTEIbHAs apMaTypa OJisg ITPOU3BOMACTBa
paboT u T. 11.).

4.13. PacueTh], KOTOpPLIE He perjiaMeHTHPOBAHLI HACTOSMIMMU
HOpMaMHu (pacyeThl IIPEeABApUTEJIbHO HANpPSXKEHHBIX KOHCTPYKIINH,
pacueT ceudyeHuU! B 0OIIeM ciy4dae, B TOM 4YHCJIe pacyeT Ha KOCOoe
BHEIIEHTPEHHOEe CXKaThe M KOCOoM m3rub, pacyeT KOPOTKUX KOHCOJIEH,
pacyeT Ha IIpodaBiIMBaHMWE M OTPHIB, pacyeT 3aKJaOHBIX AeTasel u
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Op.), CledgyeT BBINMONHATH mO ykKalaHusaM CHwull 2.03.01-84, a mpwu
MIPOEKTUPOBAHUM TOPTOBBIX ¥ TPAHCIOPTHHIX COOPYXKEHMUM TaKkKe
CHull 2.05.03-84. ITpu 3TOM HEOOXOOUMO YUYUTHIBATh KOI(PDUIIMEHTHI,
MIPUHSATHEIE B HACTOSIIIUX HOPMaX.

5. PACYET 9JIEMEHTOB
BETOHHBbBIX A
KEJIESOBETOHHBIX
KOHCTPYKIINUA HA
INPOYHOCTDbD A
BbBIHOCJ/IUBOCTD

PACYET BETOHHBIX 9JIEMEHTOB HA
ITPOYHOCTD

5.1. Pacuer Ha OpPOYHOCTHL OETOHHBIX 3JIEMEHTOB CJlefyeT
IIPOU3BOAUTH OJI1 CEYEHUM, HOPMaJIbHBIX K UX MPONOJIbHOM OCHU. PacueTt
Ha IPOYHOCTh OSJIEMEHTOB, B KOTOPBIX YCJIOBUS HaCTyNJIEHUA
MIpeneibHOTO COCTOSIHMSI HE MOTYT OBITH BhIpAKE€HBI Yepe3 YCUIIUS B
CeYeHUsX, CJiedyeT BBIIOJHATH [OJid IJIOMafOK HOEWCTBUSA TJIaBHBIX
HaMpPSIXKEHUN.

BHeI_IeHTpeHHO CXKaTbleé MOMEHTBI, B KOTOPBIX II0 YCJIIOBHUAM
IKCIIITyaTallU OOITYCKAeTCHd O6pa30BaHI/Ie TPEeIIuH, PAaCCUYUTBIBAIOT oe3
y4e€Ta COIIPOTUBIICHUA 0eToHa paCTﬂHYTOfI 30HBI CEYEHUA.

Bce wusrubaembie 3JIE€MEHTH, a TaKxXKe BHEIEHTPEHHO CXKaThie
3JIEMEHTH, B KOTOPBIX II0 YCJIOBHUSIM I3KCIIJTyaTalluM He HOOMyCKaeTCs
oOpa3oBaHHE TPEIINH, PACCYUTHIBAIOT C YYETOM COIIPOTUBIIEHUS
OeToHa pacCTsIKeHUIO.

5.2. beTOHHBIE KOHCTPYKIUM, IIPOYHOCTH KOTOPHIX OIIpenesisieTCs
IIPOYHOCThI0O OeTOHA PacCTAHYTOM 30HBI CeYeHHUs, HOOIYCKaeTcCs
IIPUMEHSAThL B TOM CJIydae, eciu oOpa3oBaHUWE TPEUIMH B HUX He
IIPUBOOUT K pPa3pyLIEeHMWIO, K HEOONMYCTUMBIM pAedopMalldsiM HUIIA K
HapyLIeHUI0 BOOOHEIIPOHUIIAEMOCTH KOHCTPYKLUHUHU. [Ipy 3TOM OOJIZKHA
OBITH IIPOBEeHa MIPOBEpPKa TPEIIMHOCTOMKOCTH 3JIEMEHTOB TaKUuX
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KOHCTpYKLIPIfI C y4eTOM TeMIIepAaTYPHO-BIIa2KHOCTHEBIX BO3OENMCTBUH B
COOTBETCTBHH C Tpe6OBaHI/IHMI/I pa3. 7.

HN3rndoaemMmbie 3/IeMEHThI

5.3. PacueT OeTOHHBIX H3TrMOAEMBIX 3JIEMEHTOB CUMMETPUYHBIX
OTHOCUTENBHO  IIJIOCKOCTH  HEUCTBUS  HArpy3kKu  HeoOXOoguMo
IIPOM3BOAUTE 11O hopMyIIe

VoM Sy v arsfedt, 7

roe :l/fﬂ ?:V.'rz - K09 punueHTr, npuHuMaeMble no CHull 2.06.01-86;

}rﬂ- Ko3ppUIIMEeHT  yCJIoBUM  pPabOTHl  COOPYXKEHUS,
MIPUHUMAaEMBIU I10 CTPOUTEJILHBEIM HOpMaM UM IIpaBUjiaM Ha
MIPOEKTUPOBAHKWE OTHEJBbHBIX BUOOB T'UOPOTEXHUYECKUX
COOpPYXKEHUU;

:V.i!- K09 (GULIMEHT, YYUTHIBAIOIINKM BIUSHHE HA HPOYHOCTH
u3rubaeMoro 3JIeMeHTa TrpagueHTa mgedopmauumii 10
CEeUYEeHMI0 M 3aBUCSIIAN OT Kjacca OeTOHa U BBICOTH
PACTSIHYTOM 30HBI CEYEHUS;

:VEJ - K03 PUIMEHT, TPUHUMAaEMBIH 110 Tab. 4;
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:V.E.i! - KO9QDUIIMEHT, YUYUTHIBAIONIUN BIUSHNUE Ha MPOYHOCTH
n3rubaeMoro 3jieMeHTa (GOPMBI €0 MOMEPEeYHOr0 CEYEeHUS U
3aBUCSIINN OT COOTHOIIIEHUS Pa3MEPOB CEYEHUS;

Wt - MOMEHT CONPOTUBIEHUS [OJISI PACTSIHYTOM TPaHU CEUYEHUS,
OIIpeneiseMbli B IPEAIION0XKEeHUU YIIPYrok paboThl OeTOHA.

Koadpdunment }r.iz clenyet OmIpenendaTh Ha OCHOBaHUU
SKCIIEpUMEHTAaIbHEIX HcciegoBanuu. [Ins coopyxenuu I u II Kiaccos
Ha IIpeIBapUTEIbHOU CTaguu [FJPOEKTUPOBaHUS, a Oy coopyxenun 111
1 IV KJ1accoB BO BCeX CIydasx ! /i JOIycKaeTcs OmpenelsaTh o GopMyIe

o
A, (8)

rge c - ImapaMeTp, omnpenessieMbld mo Tabn. 14, npu ¢ > ht cinemyert
MMPUHUMATE C = ht;

ra=1t

ht - BBICOTA pPACTSIHYTOM 30HHI CEYEHUs, CM, OIpenesseMas B
MIPENNOIOKEHUY TUHENHO YIIPyroi paboThl 6eToHa.

Koadpounuuent :V.s.i:z OJid MPSIMOYTOJILHBIX, KPYTOBBHIX, KPECTOBBIX
CeYeHUM, a TaKXKe [JIsI TaBPOBBIX C TIOJKOM B CXKaTOW 30HE
MIpUHUMaeTCd paBHBIM 1. [l TaBPOBHIX CEYEHUU C TIIOJKOM B
pacTsHYTOM 30HE, OJIsT KOpPOoO4YaTHIX, ABYTABPOBBEIX CEUYEHUM, a TaK¥kKe
OJIT KOJIBLIEBBIX CeYeHU! KOo3GPUIMEHT ?fh cjiemyeT OIpenesiTh IO

dbopmyne

1
Yo =1-k(l-—)
Vi, (9)

roe k- KOS(I)(l)I/ILII/IeHT, 3aBUCSIIHUN OT COOTHOIIIEHHUS pPa3MepPoOB CEYEHUId;
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:V.i! - K03 puureHT, onpenenseMbii o dopmyine (8).

719 KOJBIEBHIX CeYeHUM KO3(pPUuIUeHT K paBeH OTHOIIEHUIO
BHYTPEHHETO0 U HaApPyXKHOTO AWaMeTPOB. [IJid TaBPOBHIX CEYEHUU C
TIOJIKOM B PACTSIHYTOM 30HE, AJIT KOPOOUYaTHIX U ABYTABPOBBIX CEUEHUMU
KO3(hGUIIUEHT k cienyeT OnpenensaTh:

pu

E;'f_f;'
hy

=6

1o popmyie

Eczl—}sz%,l (10)

roe bru hy - LIMpUHaA ¥ BEICOTA CeYEeHUsI PaCTAHYTOU IIOJIKH;
Ipu

-E;'f_b
g

< 6
- II0 HOMOT'PaMMe 00513aTeJIbHOI'O0 IPUJIOKEHUS 3.

BHeIIeHTpeHHO C2KaThbI€é 3] IeMEeHTbI

5.4. BHeIleHTPEeHHO cXKaThkle 3JIeMeHThl OEeTOHHBIX KOHCTPYKIIHWMU,
CHMMETPUYHLIE OTHOCHUTEJIbHO IIJIOCKOCTH [EeWCTBUS Harpy3KH,
clelyeT pacCUYMTHIBATh B IIPENIONIOXKEHUU yOpyrou paboThl OeToHa
(guept. 1), U3 yCIOBUS OTPaHUYEHUS BEIUYUH KPAeBBIX CKUMAIOIIUX U
pacTATUBaOIIUX HAIPSKEHUU 110 CIIeAYIOIIUM (popMyaM:
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Yeprt. 1. CxeMa yCUIUU U 3II0Pa HANPSXKEHUU B CEYEHUH,
HOPMAaJIbHOM K IIPOJOIbHOM OCH BHEIIEHTPEHHO CXKAaTOro OETOHHOTO
3JIeMeHTa

a - 6e3 yyeTa COIPOTUBIEHUs 6€TOHA PACTSIHYTON 30HEL; 0 - C y4eTOM
CONPOTHUBJIEHUS 6ETOHA PACTSIHYTOM 30HHI

Taonuna 14

Kmacc ©OetoHa
no npouHoctu| B5 |[B7,5/B10|B12,5/B15|B20|B25|B30|B35|B40

Ha CKaTue

C, CM 80,797,775 |73|6,77|6,1]55|4,9 4,4

[Tpu pacueTe 6e3 yyeTa COIIPOTUBIIEHUS PACTSAHYTOM 30HLI CEYEHUS

VelaG SOV, 1o, (11)

roe

44
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IE' - KpaéBo€e CZKHMalolllee HallIpsAZKEeHHU e,

P K03(pDUIIMEHT, YYUTHIBAIOIINY BIUSHUE TUOKOCTHU 3JIeMeHTa
1 IpUHUMaeMbIH 110 Tabs. 15.

[TpssMOyTONIbHBIE CEYEHUST PACCYUTHIBAIOTCS IO PopMyie

Vil = L3y, (03-n) B A (12)

roe A = bh - nnoilagb IIOIEPEeYHOTr0 CeYeHUs 3JIEMEHTA;

&
.33 N OTHOCHTeHbeIfI SKCHeHTpI/ICI/ITeT HpI/IHO}KeHI’IH Hal"py3KI/I.

n

[Tpu pacueTe C y4eTOM COIPOTUBIEHUS PACTSIHYTON 30HBI CEUEHUS

New N
}!I.:}'n {_D + _:I c—: Wﬂ}fb R&'
W, A ; (13)
Mo N
ViV (= =) 29, VsV ¥ R
WA ) (14)
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roe Wi = I/yt - MOMEHTEI COIIPOTUBIIEHUS CEYEHUS;

We = I/yc

:V.i!’ J/.SF! - K09 PuLMeHTH], onpenensieMble COTIacHO II. 5.3.

[To dopmyne (13) crmemyeT pacCUUTHIBAThL TaKxXKe BHEIEHTPEHHO

CXKaThle ﬁf'fcﬁmme KOHCTPYKIUHY C OJHO3HAYHOM 3MIOPOM HaNPSIXKEeHUHN
iy =
apu -1 proEe
Tabnuira 15
Koadduiment
lo/b onsa cedyeHus 1o/r pns cedyeHUud
IPSAMOYTOJIBHOU IIPOU3BOJIBHOU
popmEL CUMMETPUYHOU (POPMBEI
i
o 4 o 14 1,00
4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86
O6o3Ha4eHus, npuHamvlie 8 maba. 15:
lp - pacyeTHas OJIMHA 3JIEMEHTAQ;
b - HauMeHbIINUY pPa3Mep NPSIMOYTOJIBHOTO CEYEHUS;
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I - HAUMEHbBIIIUU PaanyC mHEepPpIun Ce4YeHu4d.

5.5. [Ipu pacuete TubKux OETOHHBIX 3JIEMEHTOB 1Ipu I0/b > 12 unu
lo/r > 35 crnemyeT y4YUTHIBaTh BIUSHUE OIUTEJIBHOTO OEWCTBUS
Harpy3Kd Ha HECYIIYI0 CIIOCOOHOCTh KOHCTPYKIIMU B COOTBETCTBUM C
TpeboBanussmu CHwull  2.03.01-84 ¢ BBeeHHMEM PACUYETHBIX
KO3 PUIIMEHTOB, IIPUHSITHIX B HACTOSIIINX HOPMaX.

5.6. B snemeHTax, paccyuThiBaeMbIX IO Gopmymam (11) u (12),
BeJINUMHA OSKCIEHTPUCUTETA pPAaCUYETHOTO VCHIIUS OTHOCUTEJIbHO
IIeHTPa TAXKECTHU Ce4YeHMus He OOoJIKHa NnpeBwimaTh 0,6y IIpyu OCHOBHOM
coueTaHuM Harpy3ok u 0,65y - mpu ocoOOM cCoUYeTaHUU Harpy3o0kK,
BKJ/IIOYAIOIleM CEeMCMUYEeCKHe BO3OEUCTBUS, I'Oe Yy - PACCTOSHHE OT
IIEHTPa TSIXKEeCTU CeYeHUs 0 ero Haubojee HaIIPSIXKEeHHOM I'PaHu.

PACYET 2KEJIE3OBETOHHBIX
QJIEMEHTOB HA TITPOYHOCTD

5.7. PacueT Ha NPOYHOCTH KeJ1e300€TOHHHLIX 3JIEMEHTOB HAJIEKUT
IIPOU3BOOUThL OIS CEYEHMHU, HOPMAaJbHBIX K HUX MPOOOJILHOW OCH, a
TakXe [JIS HAKJIOHHBIX K OCH CcedeHuM Haubojiee OIIaCHOTO
HamnpaBieHUs. [Ipy HaTU4YuM KPYTAIIUX MOMEHTOB CJIeAyeT IPOBEPUTH
IIPOYHOCTh IPOCTPAHCTBEHHLIX CEUYEHUM, OTPAHUYEHHEBIX B PaCTSIHYTOU
30HE CHOUpPaAJbHOM TpeIMHOM Hambojee OMacHOTO0 H3 BO3MOXKHBIX
HamnpaBieHuu. Kpome TOro, ciemyeT NpOU3BOOUTH pacdeT 3JIEMEHTOB
Ha MeCTHOe€ [elCTBUe Harpy3Ku (CMsaTHe, IpodaBlIuBaHUE, OTPHIB).

5.8. [Ipu ycTaHOBKE B CEYEHUM 3JIeMEHTa apMaTyphl Pa3HLIX BUIOB
M KJIaCCOB €e BBOOST B pacyeT MNPOYHOCTU C COOTBETCTBYIOIIUMU
pacyYeTHBIMU COMIPOTUBIIEHUSIMU.

PacuyeT Ha IIPOYHOCTHh CEYEHHH, HOPMa/JILHEBIX K
IPOJOJJILHOM OCH 3JIeMEeHTa

5.9. llpepenbHBIE yCUIUS B CEYEHUMU, HOPMAJIbHOM K IIPOOOJIbHOU
OCH 93JIeMeHTa, CJlefyeT OIpenesATh HNCXOOs U3 CIEeOyIIuX
IIPEIIOCHIIOK:

COIIPOTHUBJIEHHUE OeToHa PacCTAXKEeHHNIO IIPDUHUMaETCA PaBHBIM HYIIIO;

COIIPOTHUBJIEHNE OeTOHA CXKaTUIO MPENCTABIISIETCS HAIPSIXKEHUSIMHU,
paBHBIMU Rp, pacripeneieHHEIMU PaBHOMEPHO I10 CXKaToM 30He OETOHA;
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pacTIruBalpllre HaIpPsSXKeHUs B apMaType INPUHUMAITCSA He Oojee
pPacyeTHOTO COMMPOTUBIEHUS PACTSIKEHUIO Rs;

CXKUMaIoIIe HaIpsSXeHWss B apMaType IIPUHUMAIOTCSI He O0ojee
PacyeTHOTO COMPOTUBIIEHUS CKATUIO Rsc.

5.10. PacueT cedyeHuli, HOPMaJIbHBIX K IIPOOOJIBHOM OCU 3JIEMEHTA,
KOTIa BHEIIHSS CUJIa OEeNUCTBYET B INIOCKOCTH OCHU CUMMETPUHU CE€UEHUS
M apMaTypa COCpefoTOdYeHa Yy MepIeHOuKYISAPHBIX K yKa3aHHOM
IIJIOCKOCTHM TpaHeW  9JIeMeHTa, HeoO0XOOuMO IIPOU3BOAUTL B
3aBUCUMOCTHA OT COOTHOIIEHUSI MEXOY OTHOCUTEJIbHOU BHICOTOM
CcKaTou 30HHI OeTOHa

I.;- = X/hO M OTHOCHUTEJILHOI BLEICOTOM C3KATOM 30HBEI OeTOHA

gﬂ, IIPM KOTOPO¥ MpefebHOe COCTOSHHE HACTyIlaeT OOHOBPEMEHHO
C [OCTHUXKEHWEeM B PACTIHYTOM apMaType HaIpsXKEeHUsS, PaBHOTO
pacyeTHOMY CONPOTUBIIEHUIO RS, C Yy4YeTOM COOTBETCTBYIOIIUX
K09(hGUILMEHTOB yCJIoBuM paboThl apMaTypbkl. OTHOCUTEIbHAST BHICOTA
CXKATOW 30HBI OMNpEJeNseTcss ¢33 COOTBETCTBYIOIIUX YCIIOBUH
paBHOBeCHUSI IJJIeMEHTa 1o [OeWCTBUEeM CHUCTEMBI BHEIIHUX U
BHYTPEHHUX CHUII.

H3rubaemMble U  BHELEHTPEHHO PacCTSAHYTble C  OOJBIINMU
9KCIIEHTPUCUTETAMU KeJjie300€eTOHHBbIE 3JIEMEHTHI, KaK IIpaBUIIO,
OOJI>KHBI YIOBJIETBOPSATH YCIIOBUIO

(:5!;3_ I 371eMeHTOB, CUMMETPUYHBIX OTHOCUTEJIBHO IIJIOCKOCTU
OEeUCTBHUsI MOMEHTa UM  HOpPMAaJIbHOM  CHUJIBI, apMHPOBaHHBIX
HeHallpsiraeMou apmartypou. ['‘paHMYHBIE 3HAYEeHUS HaOJIEXKUT
IIPUHUMATh 110 Tabn.16, a apMUPOBAHHBIX HAIpPsSTraeMoOW apMaTypou -
o CHwuII 2.03.01-84.

5.11. Ecnu BeICOTa CKaTOM 30HHI, onpepaesisieMas 6e3 yueTa CKaTou
apMaTyphel, MeHbIIe 2d. TO CXKAaTyl0 apMaTypy B pacueTe MOXKHO He
YUYUTHIBATE.

Taonuia 16

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 48


http://www.complexdoc.ru/ntd/388813

Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

FpaHHqHBIe 3Ha4YEeHUui

Krnacc apmatypsl
gﬂnpn KJjiacce 6eToHa

B15 u Huxe B20; B25; B30 B35 u BrIIIE

A-1 0,70 0,65 0,60

A-II, A-III, Bp-I 0,65 0,60 0,50

HN3rudaemMmsbie 3/IeMEHTbI

5.12. Pacuer wu3rubaeMnIX Kejle300eTOHHBEIX 3JIEMEHTOB JII000H
CUMMETPUYHOU (DOPMEHI (UepT. 2) Ipu

; 5;@ crenyeT MPOU3BOOUTE IO (popMyTaMm:

:I'ffﬂ:VHM & £ (:VbRbSb + 1 RMSJ ),- (15)

islqs‘qs_hlq Ar =:VE:RE:'HE:. (16)

ge
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Yeprt. 2. CxeMa yCUIIUU U 3II0Pa HAIPSXKEHUU B CEYEHUH,
HOPMaJIbHOM K IIPOOJIbHOM 0CHU M3rnbaeMoro xkejae300eTOHHOTO
3JIEMEHTAa, IIPU pacuyeTe ero o IPOYHOCTH

5.13. PacueT usrubaeMnIixX 3JIEMEHTOB IIPSIMOYTOJIbHOTO CEYeHUS IPHU

gigﬂ clemgyeT IMMPOU3BOAUTH 110 (popMynaM:

XKejne300eTOHHBIX 3JIEMEeHTOB:

Vit =y, [}’bﬂbbx(ku —051)+y RO A _ar)J; (17)

?sﬂsﬂs _;VsRsﬂA; - }’bR&'E}x; (18)

CcTajiexkene300eTOHHBIX 9JIEMEHTOB:
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1

d
FIﬂF”M E}"’ }IE‘R'E'E;II('SED - D,ﬁ}'{:l T, R.ﬁﬂ'ﬂ; Ii";!zl:l - Gﬁr) +¥, R.sz'ﬂ.:' I:'SEU B §]j|
; (19)

Yy Rs Jqs ~1 RMA; + 7y Rsz"qsz' ~1 Rsz’ A.:z = }’53555{’ (20)

roe Asi, A¢si - TJIOIagu CEeYEeHUM COOTBETCTBEHHO PACTSIHYTOM U
CXKaTOM CTaJIbHBIX 000JI0YEK;

dsi - TOJIITMHA CTAJIbHOM’ OGOHOHKI/I;

Rsi - pacyeTHOe COIPOTUBJIEHWE CTaJIbHOM 00OI0YKH,
onpepgensiemMoe B coorBeTcTBumM co CHwuII I1-23-81.

PacueT kene300eTOHHBIX M CTajie’kele300eTOHHBIX 3J1€MEHTOB
13 OeToHa Kiacca B30 u HUXKe mpu

g Egﬂ OOIIyCKaeTCs MPOuU3BOOUTE 110 popmynam (17), (19), npuHUMas

&= gﬁhﬁ IIns snmemeHTOB U3 OeTOHa Kiacca Briliie B30 pacueT cienyeTt
IIPOU3BOAUTL B COOTBETCTBUU C TpebOoBanmsmu CHull 2.03.01-84 c
y4eTOM paCYeTHHIX KO3(QPUIIMEHTOB, IPUHATHIX B HACTOSIIINX HOPMaX.

BHeIIeHTpeHHO C2KaThbI€é I3 IeMEeHTbI

5.14. PacueT BHEIIEHTPEHHO CXKATHIX KeJ1e300eTOHHBIX 3JIEMEHTOB
J11000¥ CUMMEeTPUYHOU (QopMbI (4epT. 3) mpu

‘55 éﬁ clenyeT IIPOU3BOOUTH 10 (hOPMYyJIaM:
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?Iﬂ}fnfll‘rs E:I'fﬂ (}’bRbSb +:V5‘R.mS.s ) 21)

?Iﬂ?nf\f: Ve (}'E:'RE:'A& ﬂj.sRsﬂA.: B y.sf?‘.s‘q.s ) (22)

Yepr. 3. CxeMa yCUJIUU U 3MIOP HaAIPSAXKEHUN B CEYHEeHUM, HOPpMaJIbHOM
K IIPOAOJILHOM OCU BHEIIEHTPEHHO CXKAaTOT0 XKej1e300€TOHHOT 0
9JIEMEHTa, IIPU pacyeTe ero o NPpO4YHOCTH

5.15. PacueT BHELIEHTPEHHO CXKATHIX 3JIEMEHTOB MPSIMOYIOJIBHOI'O
ceudeHUs cjiefyeT IPOU3BOAUTH

npu

; = gﬁ.‘ o popmynam:

v, <l Rubain ~ 050 7, Ry dl O o)) (23)
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}fﬂﬂ}’HN: I (?EJREJE:'I-I-YJ R.w A; ~7 Rs "qs ); (24)

pu

Exbp

mpu Kjtacce 6etoHa B30 u Huxke - mo dopmyne (23) u hopmynam:

}/Iﬂj{nwzyﬂ @bﬁbbxﬂfﬁqsﬂﬂ; _}'555‘45), (25)
g=@1"§—ua
1-£g ; (26)

mpu Kiacce OeToHa Boimie B30 pacueT crneayeT IIPOU3BOOUTL B
cooTBeTcTBUM C TpeboBauusaMu CHull 2.03.01-84 ¢ y4yeTOM paCUeTHHIX
KO3(hGUIINEHTOB, IPUHATHIX B HACTOSIIIUX HOPMax.

5.16. PacueT BHEIIeHTPEHHO CXKATHIX 3JIEMEHTOB IIpu rudkocTtu 10/r
3 35, a 371IeMeHTOB NpPSAMOYTOJIbHOTO cedeHusa npu lg/r 2 10 cnemyet
IIPOU3BOAUTL C Y4eTOM mporuba KaK B IIJIOCKOCTH SKCLEHTPUCUTETA
IIPOAOJILHOTO YCHJIKMS, TaK M B HOPMaJIbHOM K HEMW IIJIOCKOCTH B
cooTBeTCcTBUM C TpeboBauusmu CHull 2.03.01-84.

IHeHTpPa/JIbHO PAaCTSAHYTHIE 3JIEMEHTHI

5.17. PacueT 11eHTPaIbHO PACTSIHYTHIX XKeJ1e300€ TOHHLIX 3JIEMEHTOB
cienyeT MPOU3BOAUTH IO hopMyIie

?Iﬂ?nwiyﬂlsﬂsﬂs. (27)
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5.18. PacueT mpoOYHOCTH Ha PACTSIXKEHHE CTajiexkene300eTOHHBIX
000/I04YEeK KPYTJIBIX BOJOBOAOB IIPM MOEUCTBUM pPaBHOMEPHOTO
BHYTPEHHEr O OaBJIeH!S BOMOLI CJIeAyeT IPOU3BOOUTD 110 (popMyJie

?IJHNEK: (j'.s Rs ‘q.s +:V5 Rsz"q.sz'). (28)

raoe N - ycunue B 000JI0UKe OT TUAPOCTAaTUUYECKOT0 IaBJI€HUS C YYEeTOM
TUAPOOMHAMMNYECKOM COCTaBISAIOMIEN.

BHBHBHTPEHHO PaCTsAHYTbHI€ 3JIEMEeHThI

5.19. PacueT BHELEHTPEHHO pPACTSIHYTHIX XKeJe300eTOHHBIX
3JIEMEHTOB CJIelyeT IIPOMU3BOAUTL B 3aBUCHUMOCTH OT IIOJIOXKEHUS
IIPOOOJIbHOM CHUIIHI N.

Ecnu npopgonbHasa cuna N IpUiokeHa MeXAy PaBHOOEUCTBYIOIIUMU
ycunuui B apMmatype S u S¢ (4uept. 4, a), pacyeT HOPOU3BOOAT IIO
dbopmymnam:

&
o {}rﬂ}r.sﬂsﬂ.:

N =
Vel n o tg , (29)

f

L=
}ffﬂ}rnﬂ‘r_ < el R.s A.s

gt+e' (30)
(U3MeHeH. pedaKIusi).
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 54
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YeprT. 4. CxeMa yCUJIUU U 3MI0Pa HAlIPSIXKEHUU B CEYEHUH,
HOPMaJIbHOM K IIPOAOIBHOM OCHU BHEIIEHTPEHHO PACTSIHYTOTO
2Kene300eTOHHOTO 3JIeEMeHTa, IIPU pacyeTe ero 10 IPOYHOCTHU

a - npomonbHasa cusia N IpuioXkeHa MeXOy PaBHOAEUCTBYIOIIUMUA
ycunuu B apMatype S u S¢; 6 - mpoAoJibHas CUJjia IIpUIoXkKeHa 3a
IIpenejaMy PpacCTOSITHUSA MeXAy PaBHOLEUCTBYIOIIUMYU YCUTIUU B

apmatype S u S¢

Ecnu npoponpHas cuna N OpUIOXKeEHa 3a IIpefejiaMy PacCTOSHUSA

MeXK[y PaBHOIOENCTBYIOIIMMM yCUIUU B apMaTtype S u S¢ (ueprt. 4, 06)
IpU

‘EE ‘§R pacyeT IPOU3BOAAT 110 (popMyJiaM:

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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:I'ffﬂ:!f?!NEE}’ﬂ (:VE:IRbSb +?5R5ﬂgs ), (31)

}riﬂ}'nﬂ‘rgj@ (}r.sf?‘s"q.s _}rsﬂsﬂﬂ; _}rbﬂbﬂb). (32)

II71s1 TPSIMOYTOJIBHBIX CeUYeHUH pPacyeT MPOU3BOOAT 110 (popMysiaMm:

Vi <7, 7, Rkl - 050 +7, B 4 (hy - )] (33)

?Iﬂ?nf\f: Ve (}'.s R.s A.s e R.ﬁﬂﬂ; B }’E:'Rbb;{:l. (34)

[Tpu

g > ‘5&' pacueT Ipou3BomsT no hopmynam (31), (33), mpuHUMas & gﬁhﬂ

PacuyeT Ha IIPOYHOCTH CEYEHHH, HAK/IOHHBIX K
IIPOJOJIHLHOM OCH 3JIEMEHTAa, Ha IeMCTBHE IOoIePeYHOH
CWIBI M U3ru0aroiiero MoOMeHTa

5.20. IIpu pacyeTe Ha [OEUCTBUE IIONEPEYHON CHIIBI dOJIKHO
co0OTI0maThCSA YCIIOBUE

Vitol £0.2y v Kby (35)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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rge b - MUHMMalbHas IMHPUHA 3JIEMEHTa B CEYEHUH.

5.21 Pacuyer 110 IPOYHOCTHU CEeUYEeHUNM, HAKJIOHHBIX K IIPOOOJIbHOM OCH
9JIeMeHTa, Ha [eWCTBUE IIONEPEeYHON CHUITBI MOXKHO He ITPOM3BONOUTH,
ecnu coOI0Ial0TCS YCIIOBUS:

a) Ons TIUTHBIX KOHCTPYKLMWM, paboTalolliMX HPOCTPaHCTBEHHO, U

OJIAd KOHCTPYKHI/IfI Ha YIOPyroMm OCHOBAHUWHM, 3d MHCKIIOYEHHUEM
BEPTHUKAJIBHBIX KOHCOJIeH IIOOIIOPHEIX CTEH

Vituld S 7.7l by, (36)

0) my1s BCceX OCTaJIbHBIX KOHCTPYKIIMH

}’I.:}’HQ = 025}/.:?&3@5, (37)

rae Qp - TIoliepevyHoe yCUuIne, BOCIpUHIMaeMoe OETOHOM CKaTOU 30HHI
B HAKJIOHHOM CeYeHUH, OoIlpeaesiseMoe mo ¢hopmyiie

0y = R bintef (38)

30echb

gy =0,3+2¢

OTHOcuTeNnbHAsT BBICOTA CXKATOW 30HBI CEUYEHHS OMNpPeHesiseTCs IIO0
dbopmymam:

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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OJIsA n3rudaeMbBIX 3JIEMEHTOB

R
£=p—-
£, (39)

OJId BHEIIEHTPEHHO C2KAThIX U BHEIIEHTPEHHO PACTAHYTHIX 9JIEMEHTOB
C OOJILIIUM 9KCIIEHTPUCUTETOM

R . N
g:Ju’—+

By - ’E:"EEEIR.E-, (40)

'oe 3HaKH «IIJII0C» W «MHHYC» CJiegyeT IIPHUMEHSATH COOTBETCTBEHHO
OJId BHEIIEHTPEHHO C2XKAThIX 1 BHELIEHTPEHHO PACTAHYTHIX 3JIEMEHTOB.

Iist BHEIIEHTPEHHO PaCTAHYTBIX J3JIEMEHTOB C MaJIbBIM
9KCOEHTPUCUTETOM CliegyeT IIPUHUMATh Qb = 0.

Yrom MexXy HaKJIOHHBIM CeYeHHeM U ITPOA0JIbHOM OChIO 3JIeMeHTa ﬁ
ompenensieTcs 1mo Gopmyie

2

tgfle— o

1+ Mk wo we Gomee 1,5 u me menee 0,5 (M u Q - ycumnus
B HOpPMa/JIbHOM CEYEHHH, MIPOXOMSIIEM dYepe3 KOHeI] HaKJIOHHOIO
CedyeHHusd B C2KATOH 30He).

Il 92JIeMEeHTOB C BBICOTOM CeYeHUsd ,33 > 6[] cM BenuuuHy Qp,
onpepnensgeMyio o ¢gopmyne (38), cieayeT YyMeHBIINTE B 1,2 pa3za.

5.22. Tlpu HaIW4YUU CTPOUTENbHBIX IIBOB B 30HE [OENCTBUS
IIOTIEPEeYHBIX CUJI B IIPaByI0 YacTh«popmyn (36) u (37) crnenyeT BBOOUTH
OOIIOJTHUTENbHBIN K03 duiineHT ! J, mpuHUMaeMbIi o Taba. 17.

TaoOonuma 17
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0,45 1 MmeHbIIIE

0.45 0,55 0,65 u BhIIIE

Li/hj

1,0 0,9 0,8

}r H

O6o3HaveHus, npuHsamvle 8 maba.17:

lj - PaCCTOsddHHE MeXKNOYy CeYeHHneM II0 IIIBYy U HOPMaAJIbHBEIM CE€4YEeHHueEM,
IIPOXOOAIIIMM depe3 KOHeIl HaKJIOHHOT'O CEeYEeHHUsA B Cc2KaTou 30HE,
B ITpefejiaX HAaKJIOHHOT'O Ce4YeHUnd,;

hJ - BEICOTa Ce4YeHuddg IIO IIIBY.

5.23. PacyeT mornepedyHOW apMaTypbl B HAKJIOHHBIX CEYEHUSAX
3JIEMEHTOB MOCTOSHHOM BBICOTHl (UepT. 5) ciemyeT MPOU3BOAUTH IO

dopmyne

hﬂ?HQI & ! (2 Iy stﬂsw +Z ?'faR "“'A 5 + ?&Qb), (41)

rge Q1 - rnonepeyHas Cuja, OEUCTByWOIlasd B HAKJIOHHOM
CeYeHUH, T. €. PpaBHOAEMNCTBYIOIIAsA BCEX MOMEPEYHBIX CUJI
OT BHEIITHEW Harpy3KH, PACIOI0XKEHHBIX [0 OJHY CTOPOHY
OT pacCcMaTPUBAEMOI'0 HAKJIOHHOTO CEUYEHUS;

Z }’5 stﬂsw - CYMMEI ITOIIEPEYHEBIX YCHHHﬁ, BOCIIPMHHUMAEMBIX
COOTBETCTBEHHO XOMYTaMM W OTOTHYTBIMM CTEPXKHIMU,
IIepeceKaninyuMi HAaKJIOHHOE CE€4YEeHHue;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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a - YT'OJI HAaKJIOHa OTOTHYTBIX CTep}KHefI K HpOJIOJ'IBHOﬁ oCcHu
9JIEMEHTa B HaKJIOHHOM CE€4YE€HHH.

Ecnu BHeIIHsSSI Harpy3ka [OeNWCTBYeT B CTOPOHY 3JIeMeHTa, Kak

IIOKA3aHO Ha 4YepT. 5, a, pPacyYeTHYI0 MOIEPeYHYI0 CUIy HaOJIeXKHuT
orpenensiTh Mo ¢popMyIie

Q1=Q—Q§+Vmsﬁ, (42)

roe Q - ITI0IIepedYHas ChJjla B OITOPHOM CEYEHUH,

Qg - DPaBHOMOEHUCTBYIOIAsl BHEIIHEM HArpy3KH, AEeUCTBYIOIIEeHd Ha
9JIEMEHT B Ipefenax OJIWHBI IPOEKIINM HAaKJIOHHOTO CeYeHUs Ha
IPOOOIBHYIO OCh 3JIEMEHTA;

V - cuna IIPOTUBOOABIIEHU, HeﬂCTBYIOHIaH B HAKJIOHHOM C€4Y€HUH,

oripepgeiisieMas B IIPEOIIOJIO2KEeHHU JINHENHOTO paciipeneieHunusd
IIb€30METPHUYECKOI'O JaBJIEHUA U

Ecnu BHeIIHss Harpy3Ka OENCTBYEeT B CTOPOHY OT 3JIEMEHTa, Kak
II0Ka3aHo Ha 4epT. 5, 6, To Qg B Gopmyrie (42) He YUUTEIBAETCS.

a
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Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 60



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

&/

YepT. 5. CxeMa yCUJIUU B CEYEHUHU, HAKJIOHHOM K IIPOAOJIbHON OCHU
Kene300eTOHHOTO 9JIEMEHTA, ITPU pacyeTe ero Io IIPOYHOCTH Ha
OelCTBUE IIOIePEeYHOU CUJIBI

d - Harpy3Ka JIefICTByeT B CTOPOHY 3JIEMEHTa, 0 - Harpy3Ka HeﬁCTByeT
B CTOPOHY OT 3JIEMEHTa

5.24. B cny4dae eciu COOTHOIIEHME PacyeTHOU [OJIMHBL 3JIEMEHTa K
ero BEICOTE MeHee 3, pacueT xkene300eTOHHBIX 3JIEMEHTOB Ha JIeMCTBHE
TIOTIEPEYHON CHUJIBI CJIeAYyeT ITPOM3BOOUTH KaK CTEHOBOM KOHCTPYKIIMU
10 TJIABHBEIM PACTSATHUBAIOIIUM HAIIPSIXKEHUSIM.

5.25. Pacuer u3rubaeMblXx U BHEIEHTPEHHO CXKAaThIX 3JIEMEHTOB
IIOCTOSTHHOM  BBICOTHI, APMUPOBAHHBIX XOMYyTaMH, [OOMYCKaeTCH
ITPOU3BOAUTE B COOTBETCTBUU C TpeboBanmsiMu CHull 2.03.01-84 c
y4eTOM paCYeTHHIX KO3(QPUIIMEHTOB HACTOSIIUX HOPM.

5.26. PaccTossHMEe MeXAy NONEepPeYHBIMU CTEPKHAMHU (XOMyTaMH),
MEeXIOYy KOHIIOM IIPeNBIAYIero M HadaJoM Ilociemyiollero orruba, a
TakKKe MeXKOy OIIOpOM U KOHIIoOM oTruba, OmuzKaMllIero K OIOope,
OOJI2KHO OBITH He 00 BHBI Smax, OIIPemensaeMou no popMmye

Doty by P bopry

Smax = }ffﬂ}fngl . (43)

5.27. PacyeT 371eMEHTOB HepeMeHHOﬁ BBICOTHI CEYEHUS Ha JeNCTBUE
HOHGpG‘-IHOfI CHUIJIBI ITPOU3BOOUTCHA CIIEOYIOIITUM o6pa30M:

€ClIM OfHa W3 IpaHel 3JIeMeHTa IOpPU30HTaJlbHa MJIW BEePTHUKAJIbHA,
a BTOpas HaKJIOHHA, TO OCh 3JIeMeHTa IIPUHUMAaEeTCsI COOTBETCTBEHHO
TOPU30HTAJIbHOW UJIM BEPTUKAJIbHOM. 3a pabouyio BHICOTY HAKJIOHHOTO
ceyeHUs cienyeT IIPUHMMAThL MPOEKIINI0 pabodyeil 4acTu HaAKJIOHHOTO
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CcedeHMs Ha HOpMajJb K OCH 3JIeMeHTa: OJis 3JieMeHTa C HaKJIOHHOM
CKaTOHU I'PaHBIO - Y KOHIIa HAaKJIOHHOTO CeYEeHMUS B CKaTOU 30HE (UepT.
06, a), O 37eMeHTa C HaKJIOHHOW pPacCTSAHYTOM T'paHbIO - Y Haydaja
HAKJIOHHOTO CeYeHHUs B PACTSIHYTOM 30He (uepT. 6, 6);

ecnu o0e TpaHM 3JIeMeHTa HaAKJIOHHBIE, 3a OCh 3JIeMEeHTa CJiemyeT
IPUHUMAaTh TEeOMETPHUYEeCKOe MeCTO TOuYeK, paBHOyOaJIeHHBIX OT
rpaHel 9jeMeHTa. 3a pabouyyio BBICOTY CEYEHUsS IIPUHUMAETCS
IIPOoeKInss pabodel YacTU HAKJIOHHOTO CEYEeHUs Ha HOpPMalb K OCHU
3JIeMEeHTa.

8
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Yeprt. 6. CxeMa yCUJIUY B CEYEHUHU, HAKJIOHHOM K IIPOJOJIBHOU OCH
XKene300eTOHHOTO 3JIeMeHTa, HaKJIOHHOU I'PaHbIo ITPY pPacyeTe ero 1o
MMPOYHOCTU Ha AENCTBUE IIOIIEPEYHON CUIIHI

d - HAaKJIOHHAas I'PaAHBb C2KaTa; 0 - HaKJIOHHAas I'PaHb PACTAHYTa

) PasdelweHle peknarsl B A0KVHEHTAX M HA caiiTe www.complexdoc.ru
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5.28. PacueT KOHCOIHM, OJIMHa KOTOPOM Ic paBHA HUJIM MEHBLIIE €e
BBICOTEL B OIIOPHOM cedyeHUH h (KOpoTKasg KOHCOJIb), CJiegyeT
npousBoguTsh 1o CHwuIl 2.03.01-84.

5.29. PacyeT ceyeHUl, HaKJIOHHBIX K IIPOOOJILHOU OCU 3JIeMeHTa, Ha
mecTBUE U3rubalolero MoOMeHTa CJIeqyeT ITPOU3BOOUTE [JISI CEYEHUH,
IIPOBEPSIEMBIX Ha MPOYHOCTh IIPU OEWCTBUM MOIEPEYHBIX CUJI, a TaKXKe
OIS CeYeHUW, MIPOXOOAIINX dYepe3 TOYKH U3MEHEHHUS MOIomanu
IIPOAOJILHOM PaCTAHYTOM apMaTyphl (TOYKKM TEOPETUUYECKOTro OOpHIBa
apMaTypbel WM H3MEHEHHS ee [OuaMeTpa), U B MeCTax pPe3KOoro
M3MEHEHUS pa3MepOB IIONIEPEYHOTr0 CeYEeHUs 3JIeMeHTa 10 popMyJie

?Iﬂj/nM 5 if (41/5 RJE T E i L 5:"”'535,:}:{: + Z 7y st‘qﬁwzaw) (44)

7’

roe M - MOMEHT BCexX BHEHIHHX Cuia (cC y4eToM
IIPOTUBOJABJIEHHNSI), PAaCOOJIOKEHHBIX 1[I0 OOHY
CTOPOHY OT pacCcMaTpUBaeMOI'0 HaKJIOHHOI'O Ce4YeHUs
OTHOCHUTEJIBHO OCH, KOTOpas IIPOXOOUT 4Yepe3 TOYKY
IIPUJIOKEHUS PaBHOOEUCTBYIOILEU YCUJIUU B CKaTOU
30HE U I[epIeHOUWKYyJIIpHa IIJIOCKOCTU [OeuCTBUS
MOMEHTAa;

¥ R.s 4":152
E ¥s R.sw'ﬂ.s,z'ncz.s Ane

nriRa Az, - CYMMBI MOMEHTOB OTHOCUTEJIBHO TOU
e OCU COOTBETCTBEHHO OT YCUJIUU B IIPOLOJIBHOU
apMaType, B OTOTHYTBIX CTEPXKHIX U XOMYyTax,
IepeceKamlluX pPacTAHYTYI0 30HY HAaKJIOHHOI'O
CEeYeHus;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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77,

z y .
MU0 - mmeun yCUIMM B IPOOOJILHOM apMaType, B
OTOTHYTBIX CTEPXKHSIX M XOMYTaX OTHOCHUTEJILHO TOH
XKe ocH (4epT. 7).

<
ﬁ;i X
r— S
< [ TR I
X 4\
o 2l 2
T <N b0 i
T 18NS #4
ot EEBEA B0 IEER R EEEE
Zow
sw

Yeprt. 7. CxeMa yCUIHN B CEUEHUN, HAKIIOHHOM K ITPOOOJIbHOM OCH
Kene300eTOHHOT0 3JIEMeHTa, IIPU pacyeTe ero o IPOYHOCTH Ha
OercTBHe U3rubaloIero MOMeHTa

Ecny HakJIOHHOE cedeHH’e PacloJioKeHO B 30He M3MeHeHUs 3HaKa
n3rubawinero MOMEHTa, IIPOBapKy Ha Hu3rub ciegyeT HPOU3BOOUTH
OTHOCUTENIbHO TOYEK TIepecedyeHrus HaKJIOHHOTO CeYeHUus C
IIPOAOJILHOM apMaTypoOM, pPacIiojioXKeHHOU y 00eux rpaHeu. [Ipu aTom
crnepyet npuHuMaTh Qp = 0.

BricoTa CXXaToOM 30HBI B HAKJIOHHOM CEYEeHUM, HU3MEepeHHas IIo0
HOPMAaJIX K ITPOJOIbHON OCH MOMEHTA, OIIPENeIIeTCss B COOTBETCTBUU C
TpeboBaHusAMMU 1. 5.12-5.16.

5.30. JOneMeHTHl C IIOCTOSIHHOM MM IIJIAaBHO M3MEHSIOIeNCcs
BBICOTOM Ce4YeHUs [OOIIyCKaeTCsd He PpaCCUYUTHIBaTh [0 IIPOYHOCTHU
HaAKJIOHHOT'O CeYeHHsI Ha OeMCTBHe U3rudaroInero MoOMeHTa B ODHOM H3
CIIeQyIOIINX CIIy4YaeB:

€CJIK BCHA IIPOOOJIbHAA apMaTypPa HJOBOOUTCA OO OIIOPHI MJIKM OO0 KOHIIA
3JIEMEHTa U UMeeT NOCTAaTOYHYIO aHKEPOBKY,

B IIJIMTHEIX ITPOCTPAHCTBEHHO pa6OTaIOH_[I/IX KOHCTPYKIIHNAX;

€CJIi IIPOOOJIbBHBEIE PACTAHYTEIE CTEP2KHU, O6prBaeMbIe II0 OJINHE
3JIEMEHTa, 3aBOOATCA Ha HOPMaJIPHOE Ce4YeHHne, B KOTOPOM OHH HE

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57, 64
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TpebyloTcsL IO pacyeTy, Ha ONUHY lg u 0Oojiee, OmIpenessieMyio IIO

dbopmyne

ﬂﬂ }’-"! Q - D’?j}!c F.s R.sw ﬂs,z’nc Sﬁl 22
) 154,,

+5d
) (45)

g

rae Q - ronepeyHasi cujia B HOPpMaJIbHOM CEYeHHUH, IPOXOIOsIIeM
yepe3 TOYKY TeOPEeTUYECKOro OOPHLIBA CTEPIKHS;

As,inc, a - COOTBETCTBEHHO MJIOIIalb CEeYEeHUS M YyroJl HaKJIOHa
OTOTHYTHIX CTEepPKHEH, PacHoJIOKEeHHBIX B Mpeaesax
ydacTKa OJINHOM Ig;

(sw - YCUJIMEe B XOMyTaX Ha eqUHUIY [JINHLI 9JIeMeHTa Ha Y4aCTKe
OIUHOM 4, ompemernseMoe 1Mo hopMyie

q - }-"5 Rﬁwﬂsw
" 5, (46)
3mech d - quaMeTp 00PLIBAEMOI'0 CTEPKHSI, CM;
€CJIN BHITIOJTHAETCHA YCIIOBUE:
}’Iﬂ}’?!Q g D’zﬁ}rc}iﬁ'# Rbt,.ssrbhﬂ; (47)

B KOHCTPYKHOUSAX Ha VIIPDYITOM OCHOBAHHH, 34 MHCKIIIOYEHHuEeM
IIOOTIIOPHEIX CTEH.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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PacueT kejie300eTOHHBIX 3JIEMEHTOB Ha
BBIHOC/IMBOCTbD

5.31. PacuerT 37IeMeHTOB KeJIe300€TOHHBIX KOHCTPYKIUU Ha
BBIHOCJIMBOCTh CJIegyeT IIPOU3BOOUTH IIyTEM CpPaBHEHUS KpaeBhIX
HaIpsXkKeHul B 6eTOHE U PaCTSIHYTOU apﬁ(;aTyﬁe C COOTBETCTBYIOIINMHA
pacueTHHIMH COIIPOTUBIIEHUSIME OeToHa ‘% ~ %4/ u apMaTypEL

R =

i Rs}’sl, omnpenensaeMbIMU B COOTBeTCTBUHU C m.2.13 u 2.19. CxkaTasa
apMaTypa Ha BEIHOCJIMBOCTH HE PaCCUUTHIBAETCH.

5.32. B TpeEIIMHOCTOUMKHUX O3JIeMEHTaX KpaeBhle HaIPSAXEHUS B
OeToHe U apMaType OIPeNesiaioTCs 10 pacyeTy Kak OJisd YIPYyTroro Teja
10 IPUBEEHHEIM CEeYEeHUSAM C Y4eTOM yKa3aHUU 1M.2.22.

B HETPEIUMHOCTOUKUX 3JIeMeHTax Jioangb u MOMEHT
COIIPOTUBJIEHUS IIPUBEIEHHOTI0 Ce4YeHHUs CcJiedyeT oIpenessaTh 0e3
y4yeTa pPacTsSHYTOM 30HLI OeToHa. HamnpsxXkeHus B apMaType CleoyeT
OIIpenesATh COTrJIacHO I1.6.9 HaCTOAIUX HOPM.

5.33. B anemMeHTax XKene300€TOHHBIX KOHCTPYKLMWHM NIPU pacyeTe
Ha BBIHOCJIMBOCTh HAKJIOHHBIX CEYEHUU TJIaBHBIE pacTATUBaloIue
HaIPsSXKEHUs BOCIPUHUMAIOTCS OETOHOM, €CIU UX BeJIMYMHa He
IIPEBHIIIAET

f
'R-E'L". Ecnu rnaBHBIE PacCTATuBalOIIEe HaAIIPAZKEHHNA IIPEBBIIMIAlOT

f

i, TO UX pPaBHOJENCTBYIOIAs MOJI>)KHa OBIThH ITOJTHOCTHIO IlepefaHa Ha
IIONIEPEeYHYI0 apMaTypy NPU HAIPSAXKEHUSIX B Hel, PaBHBIX PacYeTHHIM
COIIPOTUBJIEHUSIM

B

5.34. Benu4uHy IrjIaBHBIX PACTATUBAIOIINX HANPSIXKEHUN

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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W cregyeT ompenensaTh mo popMyie

oy oy 2
Ty = — ta/—F

2 4 , (48)
roge
LMW

frsd' Amé (49)
N
r= Q red
fm&'b . (50)

B dopmynax (48)-(50):

iu

T - COOTBETCTBEHHO HOpPMaJbHOE M KacaTeJbHOe HAalpsKeHUs B
OeToHeE;

Ared, Ired - mnomamb ¥ MOMEHT HWHEPIUU NPUBEOEHHOrO0 CeYeHUs
OTHOCHUTEJILHO ero IieHTPa TSIXKeCTH;

Sred - CTaTU4YeCKUM MOMEHT 4YaCTU IIPHUBEAEHHOIO CeYeHUs,
jleXalllud II0 OOHY CTOPOHY OT OCHU, Ha YypPOBHE KOTOPOU
OIpenensaTCsa KacaTeJIbHble HallPSIXKEHUS;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57, 67
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V - PaCCTOsTHHME OT IEeHTPa TAXKEeCTHU IIPUBEJEHHOIO0 CeYeHHud 00
JINHWUHM, Ha YPOBHE KOTOpOfI OIIpenesId0TCAd HallIPpAXKEeHUd,;

b - IIMPHWHA CeYEeHHUd Ha TOM 2K€ YPOBHE.

Iist J3JIEMEHTOB IIPAMOYTOJIBHOT O CedeHud KacCaTeJIbHO€Ee
HalIpsA2KeHne

T momyckaeTcs OImpenesaTs o GopMyJie

bz, (51)
roe z = 0,9h0.

B dopmyne (48) pacTsAruBaroliie HaOpPsiKeHUs CIeayeT BBOOUTHL CO
3HAKOM «IIJIIOC», @ CKUMaIOIIie CO 3HaKOM «MUHYC».

B dopmyne (49) 3HaK «MHHYC» IIPUHUMAETCS OJIs1 BHEILIEHTPEHHO
CXKAaThIX, @ 3HaK «IIJIFOC» - OJIsI BHEIIEHTPEHHO PacTAHYTHIX 3JIEMEeHTOB.

[lpy y4yeTe HOPMAJbHBLIX HANPSIXKEHUMN, [OeHUCTBYIOIIUX B
HaIlpaBJIeHUU, TEPIEeHOUKYISIPHOM K OCH 3JIeMeHTa, TIJIaBHBIE
pacTsTUBaoIe HalpsXKeHUs CIenyeT OIpenesisiTbh B COOTBETCTBUU CO
CHulII 2.03.01-84.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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6. PACYET 9JIEMEHTOB
KEJTEZOBETOHHBIX
KOHCTPYKIIUMA 11O
OBPA3O0OBAHHUIO A
PACKPBLITHUIO TPEIIIHUH U 110
OJE®@OPMAIINUAM

PACYET 2KEJIE3OBETOHHDBIX
QJIEMEHTOB 110 OBPA3OBAHHUIO
TPEINIAH

6.1. PacueT Xkene300€TOHHLIX 3JIEMEHTOB II0 00PA30BaHUIO TPEIINH
cremyeT MPOU3BOOUTE:

B CJy4asiX, KOrfla IO YCJIOBHSIM OSKCIIJIyaTalluM TPEIINHbB He
OOTYCKaITCH;

IJIs1 BRISIBJIEHUSI 30H TPEIINHOOOpPa30BaHus IIPU pacyeTe CTaTUYeCKHN
HEOIIpeaeIMMbIX CTEPKHEBBIX U  MACCUBHBIX KOHCTPYKLHU B
cooTBeTcTBUU c 1.4.11.

YcnoBue TpemmHOOOpPa30BaHUS COOTBETCTBYET 3HAKY PaBEHCTBA, a
YCIIOBHE TPEIIMHOCTOMKOCTH COOTBETCTBYET 3HAKy HEpaBeHCTBa B
ITPUBOOUMBIX HUXKE (popmyiax.

6.2. PacueT no oO0pa30BaHUIO TPEIIWH, HOPMAJIbHBIX K IPOOOIbHOU
OCH 3JIEMEHTa CTEPKHEBBLIX KOHCTPYKIIUU, CIIeAyeT IIPOU3BOAUTh:

a) OJid LeHTPaJIbHO PACTAHYTHIX 3JIEMEHTOB 1O (popmyie

}FIGNS}PG}FI?ERM,JEFAFSE" (52)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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roe :!ff - KO3 GUIIUEeHT, paBHBIU IIpU OOHOPSAOHOM apMmupoBaHuu 1,0;
IIPpY MHOTOPSIOHOM apMupoBaHuu 1,2;

;Vd - KO3 GUIIMEHT, YYHUTHIBAIOIIUN  BIUSHUE  Ha
TPEIIMHOCTOMKOCTh OSJeMeHTa KOJIMYeCTBa apMaTyphl H
OUCIIEPCHOCTb apMUPOBAHUS, OIIPefesisieTcs Mo ¢popmyne

yo=1+uv’ L
d, (53)
3mech M - K0abOUIMEeHT apMUPOBaHUs CeUeHNS;
V - OTHOILIIEHUE MOMYJIEeH YIIPYTOCTU apMaTyphl U OETOHA;

d - TMaMeTp apMaTyphsl, MM.
[Tpu igid > 2 clenyeT IpUuHUMaTh Yird = 2;
0) mst u3rubaeMbIX 3JIEMEHTOB 10 popMyIie

riM Eh}'f}'rﬂm,m%d, (54)

roe }rf - KO9(ppuureHT, onpenensaeMblii COTJIacHO I. 6.2 a;

:l'f:" - K03 PuimeHT, yYUTHIBAIOIINN HEyIpyryio paboTy OeToHa
PacTsSIHYTOM 30HBI CEYEHUS U ompenessieMbllt 1o popmyie

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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ct+ia
b (55)

v, =1+

3[€eCh C - TapaMeTp, OoIIpeaensieMblli 1o Tabmn. 14;

ad - pacCTosiHHMe OT LIeHTpa TAXKECTU PacCTIHYyTOW apMaTyphl IO
pacTaHyTOU I'PDaHU;

ht - BEICOTa paCTHHYTOﬁ 30HEI ITPUBEOEHHOT'O CEYEHU;

Wred - MOMEHT COIPOTHUBJIEHUS TNPUBEOEHHOTO CEYEHUS MOJis
PacTsSHYTOM I'PaHMU.

IIpu Cify > ciaepnyeT NPUHUMATh i 2,-

B) IJIsI BHEIIEHTPEHHO CXKAaThIX 3JIEMEHTOB I10 (hopMyIie

M N
iz {_ + _:' = Yell RE:' SE¥
Woeg  Hhed e (56)

roe

}’f ’:V:" - K09 UIIMEHTHI, OIIpeNesiaeMble COTIacHo II. 6.20;

T') 07151 BHEIIEHTPEHHO PAaCTSIHYTHIX 3JIEMEHTOB I10 GOpMYyJie

M N
Vi { 17 + :I = F.:FIREI!,J.&?
FeWoed  Td Ami , (57)
rge
rj PazneWweHe PEKNaMbl B DOKYHEHTaX M Ha CaiiTe -
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;VI ’}/d - KO3 PUIIMEHTH, ONpedensieMble COTJIaCHO I. 6.2a
KakK [JIs lIeHTPaJIbHO PACTSHYTOTO 3JIEMEHTa;

??’ - K03 GUIIMEHT, OIpeaensieMblli COrjIacHO m. 6.20 Kak
oysi u3rubaeMoro 3JjieMeHTa TaKoro e IIONepPedYHOoTro
CeYeHusl.

[Ipumeuanue. [Ipu onpegenenuu KoapduimeHTa

}‘.?" II0 @opMyHe (55) paCcCMaTpHUBaAETCsA IIPUBEIEHHOE CeYEHHUeE.

6.3. PacueT nmo oO6pa30BaHUIO TPEIIWH, HAKJIOHHBIX K IIPOOOIBHOM
OCH 3JIEMEHTA, OOIXKEeH ITPOU3BOAUTHCS 110 popMyJie

¥ 1%t % Vol bt 11y Rbr,.ssrl (58)

roe

:VE'J - K09 GUIMEHT yCIIOBUM PaboTH OETOHA;

Jmnﬁﬁﬂﬁ

Yo, = (1477,
Tt R.E',.ssr , (59)

30eChb

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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}/!1’:'/?’ - CM. IL. 6.26.
TIpu /iy * 2 crlenyeT NPUHUMATH { i d — 2

3HAYEHUsT TJIABHBIX PACTATUBAIOIINX W TJIABHBIX CXKUMAIOIINX
HaMOpsiKeHul B OeToHEe

mtu

Wi cremyeT onpenensaTh Io Gpopmyne

F, +F F, —F
T nttme) = "‘2 s+ 5 2 m‘

) (60)

roge

4

4 - HOpMaJIbHOE HaIpsXkeHWe B OeTOHe Ha IJIOIIaAKe,
MIEePIeHOUKYJISIPHON ITPOMOJIBHOM OCH 3JIeMeHTa, OT
BHEITHEHN Harpy3KU U YCUJIUS IPEeOBapUTEIbHOT0 00XKaTHS;

F

J - HOpMaslbHOE HalpsikeHHe B 0OeTOHEe Ha IUIOIafKe,
rmapasjaenbHOM IIPOOOJIBHOM OCH 3JIeMeHTa, OT MEeCTHOI'O
OEeUCTBUSI OIOPHBIX peaklnd, COCPEeOOTOYEHHBIX CHUII U
pacipeqesieHHONM Harpy3KM, a TaKXe YCUJIUS 00KaTus
BCJIE[ICTBUE IIPEOBaAPUTEIbPHOTO HAIPsIXKXEeHUsA XOMYTOB U
OTOTHYTEHIX CTEPXKHEU;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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A¥ - kacaTenbHBIE HAIpPSAXEHUs B OETOHE OT BHEIIHEH
Harpy3Ku u yCUIUSA o6xkaTus BCJIE[ICTBUE
IIPEeOBapUTEIILHOTO HAIPSIXKEHUSI OTOTHYTHIX CTEPXKHEH.

Hanpsaxenusa
F 5
F
Y u A} ommpenensaTcs LIS IIPUBEOEHHOI0 CeyeHusa B

IIPEeAIoNoXKEeHUH YIIPyroi paboTh MaTepuaria.

Hanpsxenus

Au
F

Y mopcraBnsooTcsa B Gopmyny (60) cO 3HAKOM <IIJIIOC», €CJIIA OHH
pacTsaruBampIe, U CO 3HAKOM <«MHHYC» - €CIH CXKUMaloIlue.
Hamnpsaxerue

Mt B dopmyrie (59) nmpuHUMaeTCs 10 aOCONMIOTHOM BeJIMYUHE.
(U3MeHeH. peaaKiusi).

[IpoBepka ycmoBusd (58) NpPOU3BOOUTCS [OJid HaApPYXKHBIX T'paHeNd
9JIeMeHTa B TO4YKaX IIepeCedyeHUs] UX C TJIaBHBIMU ILeHTpPalbHBIMU
OCSIMM MHEPINU NPUBEOEHHOI0 CEeYEeHUs, a OJId 3JIEMEHTOB TaBPOBOTO
WJIM OBYTAaBPOBOI'O CEYEHUU TaK¥XKe B MeCTaxX NPUMBIKaHUS CXKaTbIX
II0JIOK K CTEHKe.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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6.4. PacueT mo oOpa30BaHUIO TPEIIUH IIPU OEeHCTBUU MHOTOKPATHO
TIOBTOPSIOIIENCS HAarPy3KH CJIeAyeT IMIPOU3BOAUTDL UCXOS U3 YCIIOBUSI

Vi0n 2Vl srRu o (61)

roe EE:: - MaKCHMaJIbHO€ HOpMaJIbHOEe pacCTATHUBaIoIlee HalpsXKeHHEe B
OeToHe, oIpemensieMoe pacyeToM COTJlacHO 1II. 5.34
HaCTOSIINX HOPM.

6.5. IIpu pacueTax 1mo oOpa30BaHUIO TPEIINH HaIUu4due apMaTyphl B
CXKaTOU 30HEe CeUYeHUs OONMyCKaeTCs He YUYUTHIBATh.

6.6. IIpu pacuetax mo 0o0pa30BaHUIO TPELIWH CIEOYyeT YYUTHIBATh
IIOHWKEHHYIO IPOYHOCTh Ha pPacCTsAXKeHNe CTPOUTEJIBHLIX IIIBOB, BBOAS B

ycrnoBud (52), (54), (56), (57) u (58) BMecTO

& BeTUUNHY

WRE:: A
(U3MeHeH. pedaKIusi).

Onss coopyxeHuu I u Il KmaccoB KO3hIUIMEHT, yUYUTHIBAIOIIUNA
BIIUSIHUE IIIBOB OETOHUPOBAHUS Ha ITPOYHOCTh OETOHHHEIX 3JIEMEHTOB Ha
pacTsKeHue, cilenyeT ONpeneisaTh Ha OCHOBaHUU 3KCIEPUMEHTOB.

s coopyxenuu I u Il KimaccoB Ha IIpedBapUTENIbHBIX CTagUsIX
MIPOEKTUpPOBaHus, a anda coopyxenuu III u IV kimaccoB Bo Bcex cinydasax
OOIyCKaeTCs IPUHUMATh W= 0,5.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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PACYET 2KEJIE3OBETOHHBIX
QJIEMEHTOB 110 PACKPBITHUIO
TPEINIAH

6.7. B HeTpPEIVHOCTOUKUX CTEepPXKHEBEIX 3JIeMeHTaX pacyeT II0
PaCKpBITUI0 HOPMAJIbHBIX K IIPONOJIBHOM OCH TpeLIVH CJenyeT
BBITIOJIHATH U3 YCJIOBUS

& oy S}rﬂ'&ﬂ?’, (62)

rIe dcr - pacyeTHas HIMPUHA PACKPBITUS TPEIIUH, MM;

‘ﬂ.:-r - omyCKaeMas IIMPUHA PAaCKPBITUS TPEIIUH, MM, oIipefesisieMast 1o
m. 6.10.

6.8. [IIupuHy PacKpPBLITHUS TPEIIuH dcr, MM, CJIeOyeT OIIpenessaTh II0
dbopmyne

F — 0
4, = =" 14~ 100m)fd

; , (63)
roe 5 - KOC—)(I)(I)I/ILII/IGHT, HpI/IHI/IMaeMBIﬂ PaBHBIM OJId 9JIEMEHTOB:
Uu3rubaeMueIxX 1 BHEIIEHTPEHHO CZKAThIX 1,0
IDEeHTPAJIbHO M BHEIIEHTPEHHO PACTAHYTHEIX 1,2,’
rj\. PaznelleHe peKnaMbl B AOKYHEHTax M Ha caiite 76
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IFI - KO3 GUIUEeHT, TPUHUMaeMbId PaBHBIM:
IIpU y4yeTe BPEMEHHOT0 AeuCTBUs Harpy3ok 1,0
« FI/Fc<?2/3 1,0
« FyYFc32/3 1,3,

3mech Fc u F] - Haubomnbire 0600I1IeHHbIe YCUus (U3rubdaioniui
MOMEHT, HOpMaJibHas CUJia U T. I1.) COOTBETCTBEHHO OT IENCTBUS

IOJTHOU Harpy3Ku (mocTossHHOU, OJIUTEIbHOU,
KPaATKOBPEMEHHOW) U OT OEUCTBUSA IMOCTOSHHOU W [OJIUTEIbHOU
Harpy3o0kK;

IIPYU y4eTe MHOTOKPATHO IIOBTOPSIOIIEHCS
HArpy3KH IPU BO3OYIIHO-CYyXOM COCTOSTHUU
OeToHa 2 - ps,

371eChb Ps - KO3GGUIIMEeHT CUMMETPUHU 1TUKJIA;

. KO03(hUIINEHT, TPUHMMaeMbIi paBHLIM IPU apMaType:
CTEPKHEBOU IIEPUOOUYECKOT0 TPOPUIA 1,0
rIIagKOM CTEepPKHEBOU 1,4

IIPOBOJIOYHOM Mepuoguydeckoro npopunsa 1,2;

J - HampsiZkeHHe B PaCTSIHYTOM apMmaType, OIpefessieMoe B
COOTBETCTBUM C IHI. 6.9 6e3 ydeTa COIPOTUBIIEHUS OeToOHa
PacTSIHYTOM 30HBI CEeYeHHUs; C y4YeToM (QUILTPAIIMOHHOTO
OaBJIEHUS BOMLI, OIIPeesIseMoro B COOTBETCTBUH C In. 4.6 u 4.7;

77
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i
J;bg - Ha4YaJIbHO€ PacCTATHUBAIOIIEee HAIIPpAXKEeHHEe B apMaType OT
Ha6y'XaHI/IH OeToHa. Iist KOHCTpYKI.IPIﬂ, HaXOOAIIUXCs B BOOE,

a0 .
€ = 20 MTIla; gnst KOHCTPYKIIUM, ITIOABEPKEHHBIX AJIUTETHbHOMY
BBICBIXaHUIO, B TOM YMCJIE BO BpEMS CTPOUTEIILCTBA,

Eﬁ:bg = 0;

K. Ko3(ddULMeHT apMupoBaHus cedenus, M =As/bhp, Ho He Golee
0,02;

d - quamMeTp CTepXKHEeU apMaTyphl, MM. [Ipyu pa3nuyHEIX uaMeTpax
CTepXKHeu cienyeT IpUHUMATh

k
Tad’
1
d=—
E '}Ez":fz'
1

7’

3[eCh N - YUCJIO CTEPXKHEH OOHOro JuaMeTpa.

6.9. HanpsixkeHuss B apMaType IIpU pacyeTax LIUPUHBI PACKPBITUS
TPEeIIuH CJIenyeT ONpenessaTh 0 CIeayoIuM GopMyIaM:

OJIsA n3rudaeMbeIX 3JIEMEHTOB

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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F =

M
YAz

OJId IeHTPaAJIbHO PAaCTAHYTBEIX 3JIEMEHTOB

(64)

(65)

OJId BHEIIEHTPEHHO PACTAHYTHIX 1 BHELIEHTPEHHO C2XKATHIX 9JIEMEHTOB

Ipu OOJIBIIINX IKCIOEHTPUCHUTETAX

OJIsA BHEILIEHTPEHHO PaCTAHYTBIX J3JIEMEHTOB
9KCIOEHTPUCHUTETAX:

IOJIsl apMaTypel S

jl.IJITEI'
T, =—-
A.s I:'EEI:I — i :',
OJId apMaTyPHI SI
Ne
F, =—
Ay —al,

(66)

IIpu MaJIbIX

(67)

(68)

B dopmyne (66) 3HaK «mOaioc» NPUHUMAETCS IIPU BHEIEHTPEHHOM

PaCTd2XKeHnr, <KMUHYC>» - IIPDXM BHELIEHTPEHHOM CXKaTHUH.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,
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B dopmynax (64) u (66) 2z (mjmedo BHYTPEeHHEU maphl CHII)
OOTyCKaeTcsi NpWHUMATh II0 pe3ylabTaTaM pacyeTa CedYeHUUW Ha

IIPOYHOCTD ITPHU PACUYETHBIX HAT'PY3KaX.

6.10. [JonmycKaeMy1o IIUPUHY PACKPHITUS TPELIUH

ﬂl"ﬂ?’ MM, cienyetT onpepensathk mo CHwull 2.03.11-85, a a1 MaCCUBHBIX
HAITOPHBIX KOHCTPYKIIUY IIPUHUMATL He 00Jjiee BeIUYUH, IPUBEeOeHHBIX
B Tabn. 18, 19 u 20 10 YyCJI0OBUSIM KOPPO3UOHHON CTOMKOCTH,
COXPaHHOCTH apMaTypHl U I10 BIMSHUIO IIPOILECCOB 3aMOpaXKUBaHUA U
OTTavBaHWUS.

IOns coopyxenuu II-IV kmaccoB npenenbHas IIUPUHA PaCKPBITUSA

TPEUIMH OmnpemenseTcss YMHOXKXEeHHeM TIOJIy4YeHHHIX 10 Tabauiam
3HAQUYEeHUH

ﬂﬂ?’ MM, Ha KO3(pPuIIMeHTH, paBHBIEe COOTBETCTBEHHO 1,3; 1,6; 2,0. [Ipu
9TOM IIIMPHUHA PACKPBITHS TPEIINH IpuHUMaeTcs He 6osee 0,5 MM.

[TpuBenmeHHble B Tabnuiiax 18, 19 u 20 3HaYeHUs

ﬂﬂ?’ IIPUHUMAIOTCA C Yy4YeTOM IIpUMeHeHUusd apMaTyphl KiaccoB A-I, A-II,
A-ITI, Bp-I. Ilpu npuMeHeHUU apMaTyphl OPYTrUX KJIaCcCOB IIpenesibHas
IIMPHYHA PacKphITUS TPELIUH MIpUHUMaeTcsa B cooTBeTcTBUM co CHull
2.03.01-84, HO He Ooylee BENIUYUH, IIOJIyYEHHBIX II0 HACTOSIIUM
TabIuIlaM.

Taonuia 18

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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luoppokapOoHaTHasA
I1eJTIOYHOCTDH BOMBI
W, M X3KB/n

i

HHomyckaeMas mmpuHa
PaCKpHBITUS TPELIUH

&, MM, B COOPyKeHUAx I
KJlacca I10 yCJIOBUIO

KOPPO3UOHHOM CTOUKOCTHU

MaxkcumajibHoe
3HadeHue B/1]

OeTOHa ITpU HAIoOpe

H M

10 50 200

oo 0,25 BKIIOU.

0,4

0,4

0,8

0,8

0,8

0,8

0,8

0,8

0,8

1,6

1,6

He ponyckaeTcsa

0,05

0,10

0,05

0,10

0,15

0,20

0,25

0,35

0,50

0,05

0,10

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
* Ten.: +7 {(495) 506-71-51, +7 (105) 506-78-57,

0,50 | 0,48 | 0,45

0,55 | 0,50 | 0,45

0,48 | 0,45 | 0,42

0,63 | 0,48 | 0,52

0,59 | 0,55 | 0,50

0,56 | 0,52 | 0,48

0,54 | 0,50 | 0,46

0,52 | 0,49 | 0,45

0,50 | 0,47 | 0,44

0,48 | 0,45 | 0,43

0,70 | 0,69 | 0,64

0,70 | 0,66 | 0,62
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HomyckaeMas IIUpUHA MaxkcumanbHOE
PaCKpPBITUSA TPELINH 3Ha4yeHue B/1]
OeToHa IIpu Hamope
l'uogpokapOoHaTHAasI H M
I1eJIOYHOCTh BOIEI
W, M X3KB/n A
&, MM, B COOPYyXKeHUuax I
KJlaCCa I10 YCJIOBHIO 10 50 200
KOPPO3UOHHOM CTOUKOCTHU
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 | 0,60 | 0,57
1,6 0,35 0,62 | 0,58 | 0,55
1,6 0,50 0,60 | 0,56 | 0,53
2,4 0,05 0,70 { 0,70 | 0,70
2,4 0,10 0,70 { 0,70 | 0,69
2,4 0,15 0,70 { 0,70 | 0,66
2,4 0,25 0,70 | 0,66 | 0,62
2,4 0,35 0,68 | 0,64 | 0,60
2,4 0,50 0,66 | 0,62 | 0,59
3,2 u OoJjblIe He orpannuyuBaeTcs
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 82
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Taonuia 19

YcnoBus
BO3[ENCTBUS CPEeObl
Ha KOHCTPYKILIMIO

['pagueHT
Hamopa I

Ilomyckaemasi IIUPUHA PAaCKPBITUS

A

TPEeIuH

&, MM, B COOpPYXeHUdX | Kjtacca 1o
YCJIOBUIO COXPAHHOCTU apMaTypBhl,
Ipyu CyMMapHOU KOHIIEHTpaluu
noHoB [Cl¢] + 0,25[SOs¢¢] B BomHOUI

cpene, Mr/m

MeHee

50 100 200 |400-1000
ITocTostHHOE oo 5 0,50 0,40 0,35 0,30
BOOOHACHIIIIEHUE
50 0,45 0,35 0,30 0,25
300 0,40 0,30 0,25 0,20
[lepuoguyeckue
HaCHIIIIEHUuS  BOIOOM
IIPU 4YUCIIe LUKIIOB B
rom:
Menee 100 oo 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
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe g3
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Ilonmyckaemasi IIUPUHA PAaCKPBITUS
TPEeIuH

JEL.:-r, MM, B COOpPyXKeHuax I Kkiacca o

I'PaIMeHT| ycoBHIO COXPAHHOCTH apMaTypEL

Hamopa I Ipyu CyMMapHOU KOHIIEHTpaluu

noHoB [Cl¢] + 0,25[SOs¢¢] B BomHOUI
cpene, Mr/m

YcnoBus
BO3[EUCTBUS CPEeObl
Ha KOHCTPYKILIMIO

M%%ee 100 200 |400-1000
200-1000 o 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
KanunnsapHbeii - 0,20 0,15 0,10 0,05
II0JICOC, OPHI3TH

[Tpu OuKapOOHATHOM IEJIOYHOCTH BOOBI CPeIbl, MeHbINel 1 MI X3KB/
JI UM CyMMapHOM KoHIeHTpauuu noHoB Cl¢ u SO4¢¢, 6onbmieit 1000
MT/JI, 3HAYeHUsI

ﬂcr clegyeT YMeEHbIIATh B [Ba pa3la. [Ipu CpemHerogoBOM 3HAYEHHUU
OuKapOOHATHOM IIEJIOUHOCTU BOALI-Cpenbl, MeHbInel 0,25 MrXsKB/i,
¥ IIPU OTCYTCTBUHU 3IAIIUTHLIX MEPONPHUSATHUN HAIIOPHBEIE KOHCTPYKIINU
CclemyeT MPOEKTUPOBATh TPEIINHOCTOUKHUMHU.

Taonuima 20

84
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HomyckaeMas mmpuHa
PaCKpBITUS TPELIUH

i

¢¥, MM, B COOpYyXeHusax [ Kjacca
10 YCJIOBUIO 3aMOpaxXKuBaHUs U

OTTAaWBaAHUSA
PacueTtHOE
N —— Mapka 6eToHa 110 -
MOPO30CTOMKOCTH 3 a BO3NlyXe B
3aMoOpazxKuBaHUA B npecHou BOZE 30HEe
B 30He IIpUIlasi | KalluIJIsIPHOTO
nbOa IIpu MMOOHSATHUS BOIBI
TeMIepaType mpu
Bo3ayxa, °C TeMIiepaType
Bo3ayxa, °C
9+ |-19|-30 |-9 x| -19 |-30 =
4 +5|x5| 4 |£5| 5
50 F50 0,05 O 0 |0,15/0,10f O
F100 0,10 0,05 0 1(0,20/0,15| 0,10
F200 0,20 {0,15/0,05(0,30/0,25| 0,15
F300 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

®

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,
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HomyckaeMas mmpuHa
PaCKpBITUS TPELIUH

i

¢¥, MM, B COOpYyXeHusax [ Kjacca
10 YCJIOBUIO 3aMOpaxXKuBaHUs U

OTTAaWBaAHUSA
PacueTHoe
N —— Mapka 6eToHa 110 -
MOPO30CTOMKOCTH 3 a BO3NlyXe B
3aMOpaxWBaHWs B npecHou BOZE 30HEe
B 30He IIpUIlasi | KalluIJIsIPHOTO
nbOa IIpu MMOOHSATHUS BOIBI
TeMIepaType mpu
Bo3ayxa, °C TeMIiepaType
Bo3ayxa, °C
9+ -19 | -30 |-9 x| -19 |-30 =
4 +5|x5| 4 |£5| 5
100 F50 0 0 0 0 0 0
F100 0,05 O 0 |0,15/0,10f O
F200 0,15(0,10{0,05(0,25/0,15| 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

®

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,
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HomyckaeMas mmpuHa
PaCKpBITUS TPELIUH

i

¢¥, MM, B COOpYyXeHusax [ Kjacca
10 YCJIOBUIO 3aMOpaxXKuBaHUs U

OTTAaWBaAHUSA
PacueTHoe
N —— Mapka 6eToHa 110 -
MOPO30CTOMKOCTH 3 a BO3NlyXe B
3aMOpaxWBaHWs B npecHou BOZE 30HEe
B 30He IIpUIlasi | KalluIJIsIPHOTO
nbOa IIpu MMOOHSATHUS BOIBI
TeMIepaType mpu
Bo3ayxa, °C TeMIiepaType
Bo3ayxa, °C
9+ -19 | -30 |-9 x| -19 |-30 =
4 +5|x5| 4 |£5| 5
200 F50 0 0 0 0 0 0
F100 0 0 0 0 0 0
F200 0,10 0,05 0 1]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

®

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,
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HomyckaeMas mmpuHa
PaCKpPBITUS TPEUIUH
ﬂl"ﬂ?’, MM, B COOpyXkKeHuax I kiacca
10 YCJIOBUIO 3aMOpaKUBaHUS U
OTTauBaHUA
PacueTHoe
CHCIIO LIKIIOR Mapka 6eToHa 110
1 MOPO30CTOMKOCTH 3 Ha Bospyxe B
3aMOpaxWBaHWs B npecHou BOZE 30HEe
B 30HE NIpuMas | KaluIJIsapHOTO
JibJa Ipu MMOOHSITUS BOOHI
TeMIlepaType mpu
Bo3ayxa, °C TeMIiepaType
Bo3ayxa, °C
9+ -19 | -30 |-9 x| -19 |-30 =
4 +5| 5| 4 |£5| 5
300 F50 0 0 0 0 0 0
F100 0 0 0 0 0 0
F200 0,05 O 0 |0,15/0,05| O
F300 0,15|0,05f 0 1|0,25/0,10| 0,05
F400 0,25 (0,10(0,05(0,30/0,20| 0,10
3HayeHusa
ﬂcr IMPpH  HCIIOJIb30BaHUU 3aAIUTHBIX  MEPONPUSITUN crenyetT
yCTaHaBIUBaTh Ha OCHOBAHUU CII€LIMaIbHBIX UCCII€IOBaHUM.
r‘j\ PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 28
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[Tpu muameTpax apMmaTyphl 40 MM u Gojlee 3HaYEHUE

il

&¥ IOIYCKAaeTCs yBeInu4uBaTh Ha 25 %.

PACYET 93JIEMEHTOB ;
KEJIEBOBETOHHbBIX KOHCTPYKIIUHA
110 JE®OOPMAILINAM

6.11. Jledopmamuu Kenme300€TOHHBIX KOHCTPYKIIUM, a TaKxkKe
YCUNIUS B OJJIeMeHTaX CTaTUYEeCKM HeOoNpemeluMblX KOHCTPYKIUHN
OIIPENENSIIOTCS METOHaMU CTPOUTENILHOM MeXaHUKHU C Y4eTOM TPEIluH
1 HEYIIPYyTUX CBOMCTB OETOHA.

[Ipu CHIOXKHBIX CTAaTUYECKU HEOIPede/IMMbIX CUCTEMaX AOMYCKaeTCs
OIIPENENsITh IepeMEIeHs IT0 (OopMYylaM COIIPOTUBIIEHUSI MaTepPUasioB.

6.12. IIlpu KpaTKOBPEMEHHOM [OEWCTBUM Harpy3KH XKeCTKOCThb
n3rubaeMblX, BHEIIEHTPEHHO CIKaThIX M BHEILEHTPEHHO PaCTSIHYTHIX
3JIEMEHTOB CJIEAyeT OIPEeHensaTh Mo GopMysaM: OJIs TPEIINHOCTOMKUX
3JIEMEHTOB UJIM UX y4aCTKOB

B.i: :UﬁEbfmé; (69)

OJIsA HGTpGH.[PIHOCTOfIKHX 3JIEMEHTOB UJIN UX Y4daCTKOB

B =118, (L, +v ) (70)

Ins1  omnpenesleHUsT KECTKOCTU HETPEIIWHOCTOMKUX YYaCTKOB
n3rubaeMbIX 93JIEMEHTOB IIPSIMOYTOJIBHOTO IIONEPEYHOI0 CeYeHUS
OOIIyCKaeTCs KCIIOJIb30BaTh 3aBUCUMOCTbD u HOMOI'paMMy,
IIpUBeEeHHbIE B CIIPABOYHOM IIPUIOXKEHUN 4.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 89



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

6.13. IIpu OOHOBPEMEHHOM MOEWCTBUU KPATKOBPEMEHHBIX U
OJIATENbHBIX HarpPy30K KECTKOCTh N3rndaeMbIX, BHELIEHTPEHHO CIKaThIX
M BHEIEHTPEHHO paCTSAHYTHIX SJIEMEHTOB CJIeAyeT ONpPeNensiTh II0
dopmymnam:

OJIA TpGH.IHHOCTOfIKHX JJIIEMEHTOB UJIN UX Y4daCTKOB

B.i: :U=8Ebfrsd; (71)

OJIsA HGTpGH.[PIHOCTOfIKHX JJIEMEHTOB UJIN NX Y4daCTKOB

By =B (C+VN M4V (72)

roe C - 060011IeHHOE YCUINe OT OJIUTENIbHO OeNCTBYIOUINX Harpy3o0K;

V - 000011eHHOe YyCHUJIMe OT KpPAaTKOBPEMEHHO MIeNCTBYIOIINX
Harpy3o0kK;

£F - KO3(ppUIMeHT CHUXKEHUS KECTKOCTH. [l TaBpPOBHIX
CedeHHil C IIOJIKOH B CXKATOH 30HE ¢* = 1,5, B PacTsIHyTOU 30HE
& = 2,5, mis IIPSIMOYTOJIPHLIX, IOBYTABPOBBLIX, KOPOOYATHIX U
OPYIrUX 3aMKHYTEIX CEYEHUU (F = 2.

7. PACYET 9JIEMEHTOB
BETOHHbLIX A
KEJIEBOBETOHHDbBIX

90

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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KOHCTPYKIIUM HA
TEMIIEPATYPHBIE U
BJIA2KHOCTHBIE
BO3IEUCTBUA

7.1. YueT TeMIlepaTypPHBIX BO3OEUCTBUM ClIeOyeT IPONU3BOOUTh:

a) Inpu pacyeTe OETOHHBIX KOHCTPYKIMM II0 IIPOYHOCTH B
COOTBETCTBUM C I. 5.1, a TakXke IIpM pacueTe UX II0 0Opal30BaHUIO
(HeZomyIIeHNI0) TPEIUH B CIydasX, Korfga HapylleHrue MOHOIUTHOCTHU
9TUX KOHCTPYKIIUM MOXKET M3MEHUTb CTaTUYECKYIO0 CXeMy UX PabOTHI,
BHI3BATh [OMOJIHUTEJIbHbIE BHEIIHWE CUJIOBBIE BO3OEUCTBUS WU
yBeIU4YEeHUE IIPOTUBOMIABIEHUS, IIPUBECTH K CHUKEHUIO
BOJOHEITPOHUIIAEMOCTH U [0JITOBEYHOCTU KOHCTPYKIINHU:

6) IIpU pacdyeTe CTaTHUYEeCKH HeOolIpegeInMbIX }Keﬂe306eTOHHBIX
KOHCTPYKHHﬂ, da TaKXe IIpHu pacdeTe }Keﬂe306eTOHHBIX KOHCTPYKHI/II;I
10 00pa30BaHUIO (HEeNOMNyIeHNI0) TPEIUH B CIydasx, YKa3aHHBIX B IL.
6.1;

B) IIpU OIpefeneHuu pedopMaluii M MepeMelleHUU 3JIeMEeHTOB
COOPYXKEHUM OJId Ha3Ha4YeHUS KOHCTPYKIUN TeMIlepaTypPHHBIX IIBOB U
MIPOTUBOMUIILTPAIIMOHHBIX YIIIOTHEHUH;

) OpU Ha3HAYEHUU TEMIEPaTYPHBIX PEXKUMOB, TPeOyeMBIX IO
YCIIOBUSIM BO3BEMIEHUST COOPYKEHUS U HOPMAJIbHOM €ro SKCIIJIyaTalluu;

o) TIIpU pacyeTe TOHKOCTEHHBLIX XKelne300€TOHHBIX JJIEMEHTOB
HEIIPSIMOYTOJIbHOTO ceyeHus (TaBpPOBEHIE, KOJIbIIEBHIE),
KOHTaAKTUPYIOIIUX C TPYHTOM.

TeMriepaTypHbBle BO3OEUCTBUSA [OONYCKAeTCsI He VY4YUTHIBATh B
pacueTax TOHKOCTEHHEBEIX KOHCTPYKIHM, eciau obecliedeHa cBoOoma
IepeMeIleHu 3TUX KOHCTPYKLIUH.

7.2. Tlpu pacyere OETOHHBEIX U KeJIe300eTOHHBIX KOHCTPYKIIMIH
crenyeT YYUTHIBATh TeMIIepaTypPHbIe BO3OEUCTBUS 9KCIIIyaTalluOHHOTO
¥ CTPOUTENbHOrO IepuomoB. K TeMIepaTypHHIM BO3IEHUCTBUSIM
9KCIUTyaTAIlMOHHOTO MepPHOoOda OTHOCSTCS KIIMMaTHYeCKue KojneOaHus
TeMIIepaTyphl  HaApPyXKHOTO  BO3[dyXa, BOOHI B BOogOoeMaxXx W
9KCIUTyaTaAIlMOHHLIN IOJOTPeB (MITH OXJIaXkKOeHue) COOPYKeHU .
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TemmnepaTtypHbIE BO3JENCTBUS CTPOUTEJILHOTO reprona
OIPENENSIIOTCSA C YYEeTOM 3K30TEPMHUU M APYTUX YCIOBUM TBEPHECHUS
0eToHa, BKJII0Yasi KOHCTPYKTUBHBIE ¥ TEXHOJIOTUYECKUE MEPOIPUATHUS
110 PEeryJIupoBaHUI0 TEMIEPATYPHOTO peXuWMa KOHCTPYKIIUH,
TEeMIOEepPaTyphbl 3aMBIKAHUSI CTPOUTEJIbHBIX IIBOB, MOJIHOTO OCTHIBAHUS
KOHCTPYKIIUU oo CpPeOHEMHOT OJIETHUX SKCIIJTyaTallMOHHBIX
TeMmnepaTyp, KojebaHuil TeMmnepaTyphl Hapy>KHOTO BO3[yXa U BOMBI B
BOJIOEMaX.

KOHKpeTHBIN riepevyeHb TEMIEPATYPHBIX BO3TIENCTBUH,
YUYUTHIBAEMBIX B pacyeTax OETOHHBIX U XKele300eTOHHBIX KOHCTPYKIUHM
OCHOBHBIX  BHIOOB THUOPOTEXHUYECKUX  COOPYXKEHWHH,  HOOJIKEH
yCTaHaBJIMBAThbCI HOPMaMM Ha MNPOEKTHUPOBAHUE COOTBETCTBYIOIINX
BUJIOB COOPYKEHUH.

7.3. B pacuerax OETOHHBIX U IKeJIe300€TOHHBIX KOHCTPYKIUHU
TUOPOTEXHUYECKUX COOPYXKEHHUM Ha TEMIIepaTypPHbIE BO3IENUCTBUS IIPU
COOTBETCTBYIOIIIEM OOOCHOBAHUM [OITYCKAETCS YYHTHIBATh TEIIJIOBOE
BIUSTHUE COJTHEYHOU pamualliu.

7.4. Y4eT BIaXXHOCTHBIX BO3IOEUCTBUM NPU pacuyeTe OETOHHBLIX U
Kene300eTOHHBIX  KOHCTPYKIIMM  HONMXKeH ObITb 000CHOBaH B
3aBUCUMOCTH OT BO3MOXKHOCTU Pa3BUTUSA yCagKM HUIU HaOyxaHUS
0eToHa 5TUX KOHCTPYKIIUM.

IlomyckaeTcs He YYUTHIBaTh yCalKy OeTOHA B pacueTax:
MaCCUBHBIX KOHCTPYKIIUH;

TOHKOCTEHHBIX KOHCTPYKITUH, HaXOIOSIINXCS TIOfI BOIIOM,
KOHTAKTUPYIOIIUX C BOOOM WM 3aCBIIIAHHBIX T'PYHTOM, €CIU OBLIHN
MIPeayCMOTPEHBl MEPHl II0 IIPEOOTBPAIleHUI0 BHICHIXaHUS OeToHa B
IIePUOL CTPOUTENILCTRA.

7.5. TemmnepaTypHble ¥ BJIaXKHOCTHBIE TIIOJIA KOHCTPYKIUU
PacCCUYUTHIBAIOTCS METOOaMMt CTPOUTENbHOU (PU3UKU C UCIIOIb30BaHUEM
OCHOBHBIX IIOJIOXKEHUM, IPUHATHIX OJI1 HeCTallMOHapHbBIX IIPOLIECCOB.

7.6. IlaHHBIe O TeMIepaType U BJIaXHOCTU HApPYXKHOI'O BO3Oyxa U
Opyrve KJIUMaTOJIOTUYeCKUe XapaKTEePUCTUKU OOJIXKHBEI IIPUHUMATHCA
Ha OCHOBE METeOpOJIOTUYEeCKUX HaOII0IeHUY B palioHe CTPOUTEILCTBA.
[Tpu oTCyTCTBUHU TaKux HaOJIOOeHUN HEOOXOOMMble CBEEHHUS CIIeOyeT
npuauMath o CHwull 2.01.01-82 u mo oduuanbHBIM OOKyMeEHTaM
I'ocymapCTBEHHOU THAPOMETEOPOJIOTUYECKOM CITyKOHL.
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TeMHepaTypa BOOBI B BOOOE€MaX HOOJIZKHa OIIpeneiiaTbCd Ha OCHOBEe
CIiIeIaJIbBHBEIX PACYETOB U IIO0 aHaJIOT'aM.

7.7. Ina coopyxeHuu I Kinacca tennopusndeckre xapakKTePUCTUKU
0eTOHa yCTaHaBIMUBAIOTCSA Ha OCHOBAHUU CHelHaIbHBIX MCCJIeqOBaHUN.
s COOpyXKeHuM OPYyTrux KJjacCOB UM IpH [OpeaBapUTEIbHOM
IIPOEKTUPOBAHUU COOPYXKeHHUHU | Kiacca yKa3aHHBIE XapaKTEPUCTUKU
0eTOHa OOIyCKaeTCsd MNpUHUMATh IO Tabn. 1 u 2 peKoMeHOyeMOoTo

IPUIOXKEHUS 2.

7.8. JedbopmaTuBHBEIE XapaKTEePUCTUKU OeTOHA, HEOOXOOUMEIE IS
pacdeTta TEPMOHANPSIKEHHOTO0 COCTOSTHUS KOHCTPYKIHUK, JOMYCKaeTCs
MIPUHUMATh:

HavaJbHBIN MOAOYJb yOpyroctu 6etoHa, Mlla, B Bo3pacte meHee 180
CyT - 1o popmyIie

10°
360
+
2lIn(¢/180) +5,2] | (73)

By t) =

]

rge

X 0e3pa3MepHHBIN MapaMeTp, NpPUHUMAaeMbBIM 10 Tabn. 3
PEKOMEHIYyEeMOT'0 IPUIOKEHUS 2;

t - Bo3pacT OeToHa, CyT;

HavaJIbHBIM MOAYJIb YIPyrocTu 6eToHa B Bo3pacTe 180 cyT u Gosee
cjlefyeT IIPUHUMATh B COOTBETCTBUM C II. 2.15.

XapakTepuCTUKU I0I3ydyecTu OeTOoHa cledyeT IMpPUHUMATL I10 TalIl.
4 PEeKOMEHOYEeMOT 0 IPUIOKEHUA 2.

s coopyxkenuti I kimacca medpopMaTUBHBIE XapaKTEPUCTUKU OeTOHa
clemyeT VTOYHSTH HCCIIefOBaHMSMH Ha oOpa3nax u3 0OeToHa
ITPOM3BOICTBEHHOT'O0 COCTAaRBA.
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7.9. Pacuer OETOHHBIX U KeJIe300€TOHHBLIX KOHCTPYKLUUH TII0
oOpa3oBaHUIO (HEIOIYIIEHWI0) TeMIIepaTyPHBIX TPEIINuH ClenyeT
IIPOMU3BOAUTE IO (popMyIaM:

a) Ipu IpoBepKe 00pa30BaHUS TPEIIUH U OIIpedeIeHUH UX Pa3MepoB

[ycmr? W(jjﬁbm ]2

Ay =
2E 8 (74)

IInsi oOpa3oBaHUS ITOBEPXHOCTHOM TPEHIMHBI HEO0O0XOOMMO, YTOOHI
ycrioBre (74) BBIMIONHSAJIOChL B Ipedesiax 30HBI PAcTSaKeHUs, TIyOuHa
KOTOPOM B HaIlpaBIeHUHU, NEPHEHONKYJIIPHOM IIOBEPXHOCTH, Oblia OB
He MeHee 1,3dmax, TO€ dmax - MaKCHUMaJIbHBIKM pa3Mep KPYIIHOIO
3amnoaHuTeNnsa 0eToHa;

0) npu HegONYyIIeHUH TPEUIUH B KOHCTPYKIUAX, PACCUYNUTHIBAEMBIX I10
BTOPOU I'PYIIIe NpPeaeIbHbIX COCTOSTHUMY,

.ﬂl:f,:l < [ycmi:‘['r(j) Rbm]z
2B ) (75)

B) IIPY HEOMYIIIEHNY TPEIUIVH B KOHCTPYKUMUSAX, PACCUYUTHIBAEMBIX I10
[IePBOU I'PYIIIe NPeaeIbHBIX COCTOSTHUMY,

2B, ) (76)
roe Rptn U Rpt - COOTBETCTBEHHO HOPMaATUBHOE U pacyYeTHOe

COITPOTUBJIEHNST OeTOHa Ha OCEeBOe pacTsIkKeHUe,
ompenensieMble B COOTBEeTCTBUuM Cc 0. 2.11;
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T? - KOS(I)(l)I/ILII/IeHT Imepexoaa oT HOPMAQTHUBHOTO
COIIPOTUBIIEHUA OeToHa Ha OCeBoOe pPacCTdXXeHune K
CpeJIHGfI IIPOYHOCTH Ha O0CeBO€ pPACTAXKEeHHe O0eToHa

IIPOMU3BOAOCTBEHHOTI'O COCTaBa, onpenenﬂeMHﬁ

cooTrBeTcTBUU Cc 0. 7.10;

W@'- KO3 PUIIMEeHT, YUYUTHIBAIOIINMI

B

3aBHCHMOCTHB

IIPOYHOCTH OeToHa Ha oceBoe PacCTd2KeHne OT BO3pacCTa

t ¥ IpUHUMaeMBbIN B COOTBETCTBUM C 1. 7.11;

Ep(t) - w™Momynb ympyroctu OeTOHa, OIpenessieMblii B

COOTBETCTBUU C II. 7.8;

:Vﬂm - K03pGUUUEHT YyCrIoBuUM pabOThl, paBHBIM, OIS
MaCCUBHEIX COOpyxkeHuu - 1,1 nisa octanbHBIX - 1,0;

A(t) - paboTta pacTsATruBarOIInuX HamnpsaXXeHuu

Ha

COOTBGTCTBYIOH.IGI;I Pa3HOCTH IIOJIHBIX WM BBIHY2KIOEHHBIX

TeMIepaTypHHIX Aedopmaluii B 6eToHE:

4= 16 Flee)-oT(m)]
i 7

7

roe

T - Tekymee BpeMs;
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T(
T) - TeMepaTypa 6eTOHa B MOMEHT BpEeMEHH!

T;
a - TeMIlepaTypHLIi K03hGUIMEeHT IMHEeHHOT0 paclIupeHus 6eToHa;

e(

T) - nedopmaruu 6eToHa, ONpeneseHHbIEe C Y4ETOM IIePEeMEeHHBIX
BO BpeMEeHHU MOy YIIPYTOCTH U MOJI3y4yecTu OEeTOHaQ;

*
T (7). pacTAruBalolue HalpskeHus B 6eTOHe:
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o) =0

roe

a(T) . HalpsiXKeHUsI B OeTOHe, oIpefefieHHLIE C YIEeTOM
IIepeMeHHBIX BO BpEMEHU MOJYJIS YIPYTOCTH U IOJI3yYeCTH
0eToHa.

7.10. Koapdumnmenrt

T} onpenensercs no gopmyie

n=(1-uv)" (78)

rae u - KoadduimeHT, 3aBUCAIINN OT YCTAaHOBIEHHON 00€CIIeYeHHOCTH
q TapaHTUPOBAHHOM ITPOYHOCTU OeTOHA U paBHEIM 1,64 npu q =
0,95 u 1,28 ipu q = 0,90;

Y - K03 duimeHT Bapualuu MTPOYHOCTH 6eToHa
IIPOM3BOACTBEHHOI'0 COCTaBa.

B 1mpoekTax OETOHHBIX U  KeJIe300€TOHHBIX KOHCTPYKIIMU
TUOPOTEXHUYECKUX COOPYXKEeHUu cienyeT npuHumarts v = 0,135 nipu g
=0,95,v=0,17 opu q = 0,90.

7.11. 3HaueHnue

W('ij B 3aBHCHMMOCTH OT BO3pacTa OeTOHa ciiefyeT NPUHUMATh OIS
CTPOUTEJILHOTO Meprofa Io Tabjl. 5 PeKOMEHAyeMOro IIPUI0XKEeHUsd 2,
IJIs1 9KCIJIyaTallMOHHOI'0O Iepuoaa, Kak IIpaBuiio, paBHeM 1,0.
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s coopyxenuii I u Il kimaccoB koappueHT

W® clemyeT YTOYHSITH MCCIEOOBAaHMSIMU HA KPYIHOMACIITAOHBIX
oOpa31iax u3 6eToHa MPOU3BOACTBEHHOTO COCTAaBa.

7.12. JInsa coopyxkenuu I u Il KimaccoB B TEXHUKO-3KOHOMHUYECKOM
o0oCHOBaHMH, a Oy coopyxkeHuit III u IV KmaccoB - BO BceX CIIydasx

OOMyCKaeTcsi pacyeT 10 oOpa3oBaHUIO (HEOOMYIIEHWI0) TPELIUH OT
TEMIEPaTYPHBIX BO3OENUCTBUM ITPOU3BOAUTH 110 (popMyIie

() ZY 15 P8 B (79)

roe

alr). TeMIlepaTypHble HaIpsSKEeHHUS B MOMEHT BpeMeHH t;

:I'f.i! - KO3 PUIUEHT, onpefesseMbll COTJIaCHO YKa3aHUAM II. 5.3;

elim - TIpefesibHas PacTsIXKUMOCThL OeTOHa, onpenenseMast 1o TabJl.
6 PEKOMEHOYeMOT 0 IPUIIOKEHUS 2;

'?}(f)- KO03(pPUIIMEHT, YYUTHIBAIOIIUKA 3aBUCUMOCTE €[im OT
BO3pacTa OeToHa, oIpenesieMblid 110 TabI. 7

PEKOMEHOYyEeMOI'0 IIPUIOXKEHNST 2.
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[Tpu onpeneneHuu KoadpduimeHTa }’Fz 3HAYEHUS

e

t clegyeT — IIPUHUMATh  pPaBHBIMM  [JIMHE  y4YacCTKa  JIIIOPHI
pacTAruBamwIIuX HaNPsSXEHUU B ?ﬁenenax 6510ka. B pacueTtax 1o

dopwmyne (79) cnepyet npuHUMaTh ! i = 1 ipu

-
';3! - 1[][] CM HWJIX IIPDW HAJIMYKWMKW HA Y4YadCTKE€ O3IIIOPBEI PACTATHUBAIOIIINX
HaHpH}KeHI/Iﬁ 30HEI C HYJIEBBIM I'DAIUEHTOM HaHpﬂ}KeHI/IfL

ITPUJIO2KEHHME 1
CnpasouyHoe

OCHOBHbLIE BYKBEHHDIE
OBO3HAYEHMUA

Ycunusi or BHEIIHUX Harpy30K H BO3I[6fICTBI/IfI B IIOIIEePpEeIYHOM
Ce4YeHHH I IEeMEHTa

M - usrubarouiuii MOMEHT;

N - ipoponbHas cUia;

Q - nomnlepeyHas cuJa.

XapakTepuCTHKH MaTepHuajioB

RB, Rb,ser - pacuyeTHBIE COIPOTUBJIEHUS OETOHA OCEBOMY CKATHUIO
COOTBETCTBEHHO [JIi NIpeOebHbBIX COCTOSHUMN IIE€PBOU U
BTOPOU T'PYIIII;

Rbt, Rbt,ser - pacdeTHBHE CONPOTUBJIEHUSI OeTOHa OCEBOMY

pacTAXKEHUI0 COOTBETCTBEHHO LISt IIpeneIbHEBIX
COCTOSIHUY IIE€PBOU U BTOPOU I'PYIIIL;
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Rs, Rs,ser - pacyeTHble COIPOTUBJIEHUS apMaTyphl PacTSAXKEHUIO
LIS IpefesIbHBIX COCTOSTHUY IIePBOU U BTOPOU I'PYIII;

Rsw - pacyeTHOEe COIPOTHUBJIEHUE IIOIEePEeYHOU apMaTyphl
PacCTAXKEHUIO OJIs IpeneIbHBIX COCTOSTHUYU IePBOU IPYNIIEL
IpYU pacyeTe CeYeHUlY, HAKJIOHHBIX K MPOOOJIbHOU OCH
3JIEMEHTA;

Rsc - pacueTHOe CONPOTHUBJIEHWE apMaTyphl CXKATUIO [JIs
MIPeenbHBIX COCTOSHUM ITEPBOM I'PYIIMIHL;

Ep - HavanbHBIM MOOY/b YIPYTOCTH OeTOHA NPU CXKATUU U
pacTIXKEeHUH;

Es - MogyJib YOIPYTOCTH apMaTypPhI;

¥ - oTHOIIeHMe COOTBETCTBYIOMIUX MOAYJel YIPYroCTH
apmatypsl Es u 6eTtoHa Ep.

XapaKTepHUCTHKH IOJI0KEeHHUsI MPOI0JILHOM apMaTyphbl B
IONMEePEeYHOM CeYeHHH IIeMeHTa

S - o6o3HaYeHUe IIPOOJILHOM apMaTyPHI:

a) mass wul3rubaeMBIX 3JIEMEHTOB - PacCIOJIOXKEeHHOM B 30HeE,
PaCTAHYTOU OT OEUCTBUS BHEIIHUX YCUITIUY;

0) OIS cKaThIX 3JIEMEHTOB - PACIIOIOKEHHOU B 30HE, PaCTIHYTOU
OT JEeUCTBUU YCUJIMYU UJIU Y HAUMeEHee CXKaTOU CTOPOHLL CEYEeHUSd;

B) I/ BHEIEHTPEHHO pPaACTAHYTHEIX O3JI€MEHTOB - HauMeHee
yOaJeHHOU OT TOYKU IIPUJIOKEHUS BHEIIHEU IIPOLOJIbHOU OCH;

T') O71s1 IIeHTPaJIbHO PACTSHYTHIX 3JIEMEHTOB - BCEU B IIOIIEPEYHOM
Ce4YeHHUH 3JIEeMEeHTa;

S¢ - o603HaYeHUe NTPOOOIbHOM apMaTypPHI:

a) myist u3rubaeMuIX 39JIEMEHTOB - PACIIOIOKEHHOHN B 30HEe, CXKaTou
OT OEeUCTBUS BHEIIHUX YCUJINU;
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0) OJist CXKAThIX 3JIEMEHTOB - PACIIOIOKEHHOM B 30HE, CXKATOM OT
OEeMCTBUS BHEIIHUX YCUIUM UM y Haubojee CXKaTOU CTOPOHBI
CeYeHUs;

B) [JIsI BHELIEHTPEHHO PACTIHYTHIX 3JIEMEHTOB - Haubolee
yOaJeHHOM OT TOYKM IPUI0KEHUS BHEITHEN TPOOOJIbHOM CUJIHI.

T'eoMeTpHUUYEeCKHE XapaKTEPUCTHKH

b - mMpuHa IPSIMOYTOIbHOTO CeUYeHHs, ITMpUHa pedpa TaBpPOBOTO
WUJIN OBYTaBPOBOTO CEYEHUS;

h - BricoTa IIPAMOYTOJIBHOTO, TaBPOBOTO HIINM OBYTaBPOBOI'O
CedyeHud;

a, a¢ - paccTossHHE OT PaBHOOEUCTBYIOIIEN YCUIIUU COOTBETCTBEHHO
B apMaType S u S¢ mo OnuxKauilel rpaiu CeYeHus;

ho, h¢o - pabouas BeicoTa ceuenusi (h0 = h - a; h¢0 = h - a¢);

X - BLICOTA C2KAaTOHM 30HLI ceueHus (0eToHa);

5 - OTHOCHUTEJIbHAS BLICOTA CXKaTOl 30HBI OeTOHA, paBHAs x/h(;

S - PacCCTossHHMEe MexXKOy XOMYyTaMHK, H3MEpPpEeHHO€ II0 OJINHEe
J3JIEMEHTOB;

e() - 9SKCIUEeHTPUCUTET IIPONOJIbHON CUubl N OTHOCUTEIIBHO IIeHTpa
TSI2KECTU IIPUBEIEHHOTO CEYEHUS;

e, e¢ - pacCTosiHEe OT TOYKM ITPUJIOKEHHUS ITPOIOOJIbLHON CHIIBI
COOTBETCTBEHHO [0 PaBHOOENCTBYIOIIEN YCUIUY B apMaTtype S
uS¢;

d - HOMUHAJIbHBIM OUaMeTp apMaTypPHBIX CTEPXKHEN;
A - ytoiazab Bcero 6eToHa B IIOIIEPEYHOM CEeYeHUH;

Ap - Ioiagb CEe4eHUs CKaTOU 30HBI 0eToHa;

Ared - nnouiagb IIPUBEOEHHOI'O CEYEHHNA OJIEMEHTAQ;
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As, A¢s - Iionianb CeYeHUM apMaTypPhl COOTBETCTBEHHO S U S¢;

Asw - MJoLlagb CeYeHUus XOMYTOB, PacCIIOJIOZKEHHBIX B OOHOM
HOpMaHBHOﬁ K HpO)IOJ'IBHOIjI OCH DJJIEMEHTa IIJIOCKOCTH,
HepeceKafomeﬂ HaKJIOHHOE CE4YEHHue,

As,inc - Toilagb CeYeHUusI OTOTHYTHIX CTEP2KHEU, PaCIOI0XKEeHHBIX
B OJHOM HaKJIOHHOM K MPOOOJIbHOUW OCHU 3JIEMEHTa MIOCKOCTH,
repecekKawlel HaKJIOHHOe CeYeHUE;

I - MoMeHT HHepnoun cCcedeHus 0eToHa OTHOCHUTEJILHO IDeHTPa
TA2KECTH CEYEHHUsI 3JIEMEHTAQ;

Ired - M™MOMEHT WHepoun IIPpUBEOJEHHOI0 Ce4YeHHud OJJIEMEHTa
OTHOCHUTEJIBHO €TI0 IEHTPa TAXKEeCTH;

Is - MOMEHT WHEePIIHH IIJIOIMag CeYEeHUsA apMaTyPhbl OTHOCUTEJIBHO
ODEeHTPa TA2KEeCTHU CEYEeHUs 3JIEMEHTaQq;

Ip - MOMEHT HWHepIuun CKaTOM 30HEI OETOHA OTHOCUTEJIHEHO IDeHTPa
TAKECTHU CEYEHU,;

Sp - cTaTUYEeCKUM MOMEHT TIJIOIAAN CEYEeHUs CXKaTOoM 30HH OETOHA
OTHOCUTENIbHO TOYKM TPUIOKEHUS pPaBHOOEUCTBYIOIIEN
YCUJIUU B apMaTtype S;

Ss, Sst¢ - cTaTU4YeCKUe MOMEHTHl IUIOIIaAu CeYeHUus BCeu
MIPONOJILHOM apMaTypbl OTHOCUTEJIBHO TOYKU IIPUJIOKEHUS
PaBHOIEUCTBYIOIEN YCUJIUU COOTBETCTBEHHO B apMmartype S u
S¢.

KosdpunueHnTol

:l'/fﬂ - COUeTaHUU HArpy3o0K;
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:V:"! - HAOEe2KHOCTH I10 Ha3HAYEHHUIO COOPYZXKEHU I,

:l'fﬂ - yC1oBU#M pabOThHI COOPYKEHUS;

IVEJ - ycroBuit paboThl 6€TOHA;

}r.ﬁ - ycroBu# paboOTHl apMaTypPhI;

B apMUPOBaHUS, OIPEHEeNsieMblli KaK OTHOIIEHWE TMJIOIagu
ceyeHUs apMaTypbl S K TIIJIOUIagM TIOMEPEeYHOro CedYeHUu
aneMeHTa bh(, 6e3 ydeTa CBECOB CXKAaThIX ¥ PACTSIHYTHIX ITOJIOK.

I[TIPUJIOKEHHUE 2
PexomeHOyemoe

XAPAKTEPUCTUKMHA BETOHA
OJisd PACHETA
KOHCTPYKIINHA HA

103
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TEMIIEPATYPHDIE
BO31IEUCTBUA

Taonuia 1

TelIJIO(l)I/I3I/I'-IeCKI/Ie XdpPaKTEepHCTHKH OoeToHa

BykseHHOE
XapakTepucTuku 6eToHa Pa3smepHoCTh|3HaueHUe
o003HauYeHue
TeMiiepaTypHBIU o 1-10°
Koo puiimeHT JTUHEUHOTO
pacuIupeHus
Ly
TernmonpoBOOHOCTh Bt/(MX°C) 2,67
KKall 2,3
(Mmxux°C)
Ay
TeMnepaTypOnIpOBOOHOCTh ar M2ZC 111077
M2 /g 41073
YoenbHas TEIJ1I0EMKOCTD Ch KK/ 1
(xkrx°C)
0,24
KKaj/
(M2 Xx4yX°C)
Kosdpdumment Ttennoormadyu B1/(M%x°C)
C OTKPBITOU IIOBEPXHOCTHU
O6eToHa: 2KKaH/
(M“xXux°C)
m PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
) 104

 Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

BykBeHHOE
XapakTepucTuku 0eToHa Pa3smepHoCTh|3HaueHUE
ob003HauYeHUe
e
B HapyzKHEIN BO3OYX 24
20

B BO3OyX BHYTPH [IOJIBIX 7-12
IIIBOB, IIIaXT, IIIAaTPOB

5-10
B BOOY ¥

[IpumMmedyaHue. Pa3aMepHOCTH 3HAaYeHUS XapaKTEPUCTUK OeTOHa
IIpUBeNeHbl: Ha 4yepTou B equHullax CH, mon yepTou B IeliCTBOBABIIIUX
cucteMax (TeXHUYeCKOM CHUCTEeMbl eQUHUIL).

(U3MeHeH. peaaKiusi).

TaOnuma 2

XapaKTEepHUCTHKH TEIJIOBbIAE/IeHUsI OeTOHa

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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TennosuigeneHue 6eToHa, KK/
KKaJ, Ha 1 Kr ieMeHTa B BO3pacTe
T Mapka O0eToHa, CyT
UII IleMeHTa
IeMeHTa
3 7 28 90
[TopTnangumeMeHT 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
[TynonaHOBEIN 300 175/42 | 230/55 | 270/65 | 280/67
MMOPTIaHOIIEMEHT,
IIJTAKOIOPTIAHOIIEMEHT
400 210/50 | 265/63 | 320/77 | 335/80
Tabnwuira 3

ITapamMmeTp c

Ocapgka |MakcuMalnbHBIN|C IpU Kilacce 6eTOHa 110 MPOYHOCTH Ha CXKaTue
KOHYycCa pasMep
OeTOHHOM| KPYIHOTO
CMecH, | 3allOJIHUTEIL, |pg5ipgy 5/B10|B12,5/B15|B20|B25|B30|B35|B40
CM MM
o 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
m PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
) 106
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Ocapgka |MakcuMalbHBIN|C IPpU Kilacce 6eTOHA M0 MPOYHOCTHU Ha CXKaTHue

KOHYyCa pasmMep

OEeTOHHOM| KpPYIHOIO

CMeCH, | 3aLOIHUTENS, \p5ipy 51810|B12,5/B15|B20|B25|B30|B35|B40

CM MM

4-8 40 201 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

Cs. 8 40 11| 15 | 19| 23 |26 |35 |42 |50 |62 |74
80 15| 19 |24 | 29 | 3342 |52|60| 72|86
120 17/ 24 | 29| 35 |40|50|60|69]|83]|98

(U3MeHeH. pedaKIusi).
Tabnuina 4

XapaKTEPUCTHKH II0JI3y4eCTH OeToHa

Mepa nonsydectu 6eToHa c (t, t)-10°, MITa™?, npu
Bospact OJIUTENTbHOCTH 3arpyxkeHusd (t - t), cyT
3arpyKeHus,
CyT

0 10 | 25 50 | 100 | 200 | 500 {1000|1500

0,125 0 10,9016,00{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

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Mepa nonsydecTtu 6eToHa c (t, t)-105, MHa’l, npu
Bospact OJIUTEJIbHOCTU 3arpyxkenud (t - t), cyT
3arpykeHus,
CyT
0 10 25 50 | 100 | 200 | 500 |{1000|1500
30 0 |085(1,41,1,80|2,18|2,52(2,89] 3,00 3,00
112 0 |050(080/1,18/1,45|1,70|1,92|1,98 1,98
205 0O /0,35/0,67]0,88(1,09|1,26 1,42 1,46 | 1,46
512 0 (0,21/0,46]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
(U3MeHeH. peJaKIusi).
Taonuia 5
Kos¢dpdbunuenr
i)
m PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
) 108
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Bo3spacT gocTuxkeHusd
0eTOHOM IPOYHOCTH II0
KJlacCy Ha cXKaTue, CyT

Koaddurnment

() IIpu Bo3pacTe 6eToHA, CYT

3 7 14 | 28 | 45 | 90 | 180 | 360
180 0,31/0,47/0,621]0,78|0,85/0,93|1,00|1,07
360 0,29(0,4410,59/0,7210,80/0,86|0,93|1,00
Tadbmnuiia 6
IIpenenbHasi pacTsA2KHMOCTHh OeToOHa
. 5
Y E R —— [IpemenbHas PaACTSIXKUMOCTEL OeToHa elimX10
Ocapnka IIPU Kjlacce OeTOHA IO IIPOYHOCTH Ha CXKaTHe
pa3mep
KOHYCa,
oM KPYITHOTO
SAlIONHUTENA | g5 \p7 5/810|B12,5/B15|B20|B25|B30|B35|B40
Mo 4 40 3,5/ 3,714,0| 4,2 |4,5/5,0/5,5/6,0/6,5|7,0
80 3,01 3,213,5| 3,7 |4,0/4,5/5,0/5,5/6,0|6,5
120 2,703,013,2| 3,5 |3,7|4,2|4,7/5,2/5,76,2
4-8 40 4,0/4,2|4,5| 4,7 |50|55/6,0|6,5|7,0|7,5
80 3,5/ 3,714,0| 4,2 |4,5/5,0/5,5/6,0/6,5|7,0
120 3,21 3,5(13,7| 4,0 |4,214,7|5,2|5,7/6,2|6,7
m PazHeleHHe PEKNAKE] B JOKYHMEHTAX M HA CalTe
) 109
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0eToHa,

Bo3pacTe 180 cyT

CyT !Pi‘ﬁ:l IIPHU KJIaccCe OeToHa 1O IIPOYHOCTH Ha CXKaTue B

M .| IIpemenbHas pacTAXKUMOCTb OeTOHa elimx10°
aKCHUMaJIbHBIU
Ocapmka IpHU Kjacce OeToHa MO0 IIPOYHOCTU Ha CKaTHue
pa3mep
KOHYyCa,
oa KPYIIHOTO
SAMONIHATENA | B51B7,5/B10|B12,5/B15|B20|B25|B30|B35|B40
Cs. 8 40 6,0/6,2|6,4| 6,5 |6,7/7,0,7,4(7,7|8,0|8,5
80 505,2(54| 56 |58/6,2|6,6(7,0|7,5|7,8
120 4,5/ 4,7 (4,9| 5,1 [5,3|5,8|6,2|6,7,7,0]7,5
Taonuima 7
Kosdppunuenr ‘F':-f:'
Bo3spact

B5 |B7,5|B10 |B12,5| B15 | B20 | B25 | B30 | B35 | B40

3 0,94/0,89|0,84| 0,80 |0,76|0,710,66|0,63|0,61|0,60

7 0,95/0,90|0,86| 0,83 |0,80(0,760,73]0,710,70|0,70

14 0,96/0,92/0,89| 0,86 10,84|0,810,79|0,780,77|0,77
28 0,97/0,95/0,93| 0,91 10,90/0,880,87|0,86|0,86|0,86
r‘j\ Pa3MelleHHe pernawbl B J0KYHEHTaX W Ha caifTe 110
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Bospact
06eToHa, CyT

‘P‘if:' Ipu Kyiacce 6eToHa II0 IPOYHOCTU Ha CXKaTHe B
Bo3pacTe 180 cyT

B5 |B7,5/B10 |B12,5| B15 | B20 | B25 | B30 | B35 | B40
45 0,98/0,97|0,96| 0,95 {0,94(0,93/0,92/0,91/0,91|0,91
90 0,99/0,99|0,98| 0,98 {0,98/0,98|0,98|0,98|0,98|0,98
180 u 1,00(1,00(1,00| 1,00 {1,00|1,00|1,00|1,00/1,00|1,00
Oombie
(U3MeHeH. peJaKIusi).
r'j PazHelweHne peknambl B JOKYMeHTax W Ha cailTe 111
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[TPUJIOKEHHME 3
Obsa3amesvbHoe

HOMOI'PAMMA 1IJId
OIIPENEJIEHUA
KOOPUIIUEHTA k 1JId
PACYETA ITPOYHOCTH
BETOHHDBIX 9JIEMEHTOB
TABPOBOTI'O, IBYTABPOBOI'O
N KOPOBYATOI'O CEYHEHHAA
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I[TPUJIO2KEHHUE 4
CnpasouyHoe

HOMOI'PAMMA 114
ONPENEIEHUA
KO3®OUIIMEHTA
XKECTKOCTH
HETPEIIAHOCTOMKUX
VYACTKOB 3JIEMEHTOB

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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IPAMOYI'OJIBHOI'O
CEYEHNA],
PACCHUTBIBAEMBbBIX I10
PACKPLITHUIO TPEIIINH
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roe 10 - MOMEHT MHEPIIUN CeYEeHUsI IJIEMEHTa C BBICOTOM hO.

COOEP2KAHUE

1. O01Iue MON0oXKEeHU

2. MaTeQI/IaJ'IbI OJIA OETOHHBIX M JKeJIe300eTOHHEIX KOHCTQyKHI/Iﬁ

BetoH
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ApmMmaTtypa
3. KOHCTPYKTHUBHEIE TPeOOBaHUSA
ITocTOdHHEBIE ¥ BpEMEHHEIE IIIBBL

HQOEOJ’IBHOG U TI0TIEepedYHOoe daPpMHUPOBaHNWE

OIIOJIHUTEIJILHBIE Ka3dHWA I10 KOHCTPYHUPOBAHWIO
IIPEIBAPUTETIEHO HAITPAKEHHBIX KeJie300eTOHHLIX 9J1€MEHTOB

4. OCHOBHBIE pPaCUYeTHBIE MOJIOXKEHUST

5. PacueT 351eMeHTOB OETOHHBIX M Ke1e300eTOHHBIX KOHCTPYKITUN
Ha IIPOYHOCTh M BEIHOCJIUBOCTh

PacueTt 6€TOHHBIX 3JI€eMEHTOB Ha IIPOYHOCTD
HsrubaeMble 3JIeMEeHTEI

BHeHeHTpeHHO CXKAThI€ BJTIEMEHTHI

Pacuert xkene300eTOHHBIX 3JIeMEHTOB Ha IIPOYHOCTD

Pacyetr Ha IIPOYHOCTD CEYEeHUH, HOPMaAJIBEHBEIX K HQOEOJ’IBHOI;I ocHu
QJIEMEHTA

HsrubaeMble 3JIeMEeHTEI

BHeHeHTpeHHO CXKAThI€ BJTIEMEHTHI
HGHTQHHBHO PACTAHYTHIE SJIEMEHTHI

BHeneHT PEHHO PACTAHYTEIE 3JIEMEHTEIL

PacyeT Ha OPOYHOCTH CEYEHWMH, HAKJIOHHBLIX K MPOOOIBHOM OCH
9JeMeHTa, Ha JeWCTBHEe NOIePeYHOM CUIbl ¥ M3rubdarolnero MoMeHTa

Pacuer xkene300eTOHHEIX 971€MEeHTOB Ha BRIHOCIIMBOCTD

6. Pacyer 231eMeHTOB kene300eTOHHBIX KOHCTPVKIIMHM 110

O6Qa3OBaHI/IIO W PACKPLEITHUIO TPEITWH W TI0 ﬂGQ)O[!MauHHM

Pacuert xkene300eTOHHBIX 3J1eMEHTOB 10 00Pa30BaHMIO TPEIIUH
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Pacuert xkene300eTOHHBIX 3JIEMEHTOB 110 PACKPBLITHUIO TPEITTWH

Pacuert 3JIEMEHTOB JKene300eTOHHBIX KOHCTDPVKITUA 10
edbopMaIugM

7. PacuyeT 371eMeHTOB OETOHHBIX M Ke1e300eTOHHBIX KOHCTPYKITUN
Ha TeMIlepaTyPHbIE U BIaXKHOCTHBIE BO3OENCTBUSI

HQI/IHO}KGHI/IG 1. OcHOBHEIE 6§ZKBeHHI:>Ie 0003HaYEHHUST

[Mpunoxenne 2. XapaKTEePUCTUKN OeTOHa s pacyeTa
KOHCTDPYKIIUA Ha TeMOepaTypPHble BO3OENCTBUSI

[Mpunoxenre 3. HoMorpaMMa [Ojisg onpeneneHus KoadduiirmeHTa
k nnsi pacueTa TPOYHOCTU OETOHHBEIX 3JIEMEHTOB TaBPOBOTO,
IBYTABPOBOT'0 M KOPOOYATOTO CEYEeHUN

[Mpunoxenne 4. Homorpamma JIA OIIpeneyIeHnudA KO3 UITMEHTA

KECTKOCTH HeTpeEI/IHOCTOI;IKI/IX V49aCTKOB 9JIEMEHTOB
IIPAMOYTOJILHOTO CEYEHNWA, PACCUYUTHEIBAEMEIX TTO PACKPLITHUIO TPEIITWH
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