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MpeancnoBue

Uenv w npuHuMnsl ctaHpapTusaumt B Poccuitckoil ®epepaunn ycTaHosneHs! dedeparnbHbiM
3aKoHom oT 27 gekabps 2002 r. Ne 184-®3 «O TexHU4ECKOM perynuposaHuny, a npasuna paspaboTkn ~
noctanoBnexnem fpasutennctea Poccuitckoin ®epepaunn oT 19 Hosibpst 2008 r. Ne 858 «O nopspke
pa3paboTkn 1 yTBEPKAEHUA CBOGOB Npasuny.

CBegeHun 0 cBoAe Npasu

1 UCNONHNTENDL - OAO «BHWUWTI um. B.E. Bepereesa»
2 BHECEH TexHuuecknm koMuTeToM o ctaHgapTuaaumn TK 465 «CTponTenbcTsoy

3 NOArOTOBNEH « ytBepxaexuto [enapTaMeHTOM  apXWTekTypel, CTpoUTeNnbCTBa WU
rpPafoCTPOUTENBHON NONNTUKM

4 YTBEPX[OEH npukasom MuHucTepcTsa pervoHanbHoro paseutms Poccuitckon ®epepauunu
(MuHperuoH Poccun) ot 29 gekabps 2011 r. Ne 635/13 v BBeaeH B aeicTeue ¢ 01 anBapa 2013 1.

5 3APEMCTPUPOBAH ®epepancHbiM areHTCTBOM N0 TEXHUYECKOMY PEerynuposaHuio  u
meTponormn  (Pocctangapt). [Mepecmotp Cf141.13330.2011  «CHwM  2.06.08-87 BeToHHble U
Kene3obeTOHHbIE KOHCTPYKLWNM TMAPOTEXHUHECKUX COOPYXEHNAY

Wrepopmauus o6 uIMeHeHUSX K Hacmoswemy ceody npasun nybnuxyemcs 6 exe2o0Ho usdasaemom
UHhOPMAUUOHHOM yKa3amene «HayuoHanbHbie cmandapmbly, a mexkcm u3MeHeHul U onpasoKk — 8
eXeMeCAYHO u30asaembix UHGOPMAUUOHHbIX ykasamensax «HauuoxaneHble cmaHOapmei». B cryyae
nepecMompa (3ameHsi) Unu OmMeHs! HacmoswWeao cgoda npasun coomeememeyowee yeedomrieHue 6ydem
onyBrUKOBAHO 8 EXeMECcAYHO u30aeaeMoM UHEOPMAUUOHHOM ykazamene «HayuoHassHble CmaxHoapmbly.
Coomeememeayrowan uHgopMauus, yeedOMNeHUE U MEKCMb! Pa3MeU@iomes makxe 6 UHMOPMaUUOHHOU
cucmeme obuwe20 nonb3oeaHus — Ha oguyuansHom calme paspabomuyuka (MurpeauoH Poccuu) e cemu
UHmepHem

© Mwnpernon Pocewy, 2011

HacTOAWMIA HOPMATUBHBIA JOKYMEHT HEe MOXeT ObiTb NONHOCTEI UMK WECTHUHO BOCNPOWMIBGAGH, TUPAXMPOBAH #
pacnpocTpaHeH B kadecTBe OPULMANbLHOTC WIAAHWA Ha TEpprTOpvn Poccuiicroi degepaunw Ged paspewenna Munpervoda
Poccun
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BBenenue

HacTosuini cBoa r1ipaBHi SIBASETCS aKTyaJlM3MPOBAHHOM
penakuuert CHull 2.06.08-87 «beTOHHBIE M KeJIE300€TOHHbIE
KOHCTPYKLHM THAPOTEXHUUECKUX COOpYkKeHHH». OCHOBaHMEM 7S
pa3paboTKM HOPMATHBHOIO JOKyMeHTa sisercss DenepanpHblit
3akoH OT 30 aexadbps 2009 r. Ne 384-D3 «TexHUYeCKHUH peraaMeHT
0 06€30MaCHOCTH 37aHUI U COOPYKEHUI.

AXTyanu3upoBaHHasl peaaxums CHull 2.06.08-87
pa3paboTraHa OTKpBITBIM AKUMOHEPHBIM Ob1ecTBOM
«BHUUTI um. B.E. Beneneesa» (xaHa. TexH. Hayk Al [lax —
PYKOBOAMTENL TEeMbl, NOKTOpa TeXH. Hayk FE.H. Dbennrenoup,
B.b. I'nazosckuii, B.b. Cydakoe).
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CBOJ IIPABHUJI

BETOHHBIE U )KEJIE3OBETOHHBIE KOHCTPYKIIUHN
T'AJIPOTEXHUYECKHX COOPYXEHUHA

Concrete and reinforced concrete hydraulic structures

Jata BBeaenun 2013-01-01

1 O6aacTh MpUMeHeHHUs

Hactosuuid cBoA MpaBUJI pacnpoCTpaHsAeTCss HAa IPOEKTUPOBAHHUE BHOBb CTPOSIIMXCS,
PEKOHCTPYHUPYEMBIX W PEMOHTHPYEMBIX PEUHBIX U MOPCKHX OETOHHBIX M ele300eTOHHBIX
THAPOTEXHUYECKHX COOPYIKEHHH BCEX KJ1ACCOB, BXOMALIMX B COCTAB OJHEPreTHYECKUX U
BOJIHO-TPAHCIIOPTHBIX T'MAPOY3JIOB; COOPYKEHHUH 111 OOpbObl ¢ HABOJHEHHAMH W 3alIUTHI
TEPPUTOPUM OT 3aTOIJIEHHWs M TMOATOIJIEHMs, a TakKkKe JOJDKEH HCIO0Ab30BaThes MpH
pPacyeTHOHW OLIEHKE COCTOSIHHS 3KCIUIyaTUPYEeMbIX COOpYXEHUH (B TOM YHCIE C Y4eTOM
JaHHBIX HATYpPHBIX HAOMIOEHUR U 00CIeA0BaHUM).

B mnpoexTax coopykeHWH, MpeiHa3HaYeHHBIX /ISl CTPOMTENBCTBA B CEHCMUUYECKHX
paroHax, B CeBepHOH CTPOMTENLHO-K/IIMMATUUECKON 30He, B palOHax paclnpoCTpaHEeHUs
NPOCAIOYHBIX, HaOYyXalwIKX W c1a0dblX MO (U3MKO-MEXAHUYECKMM CBOHCTBAM TPYHTOB,
JOIKHBl  COONIOAAThCA  AOMNONHHUTENbHbIE TpeOOBaHWA, IpedbABISEMblE K  TaKUM
COOpY>KEHHSM COOTBETCTBY IOIIIMMHY HOPMATHBHBIMHU JJOKYMEHTAMHU.

2 HopmaTuBHbIE CCHLIIKH

‘B HacrosuieM cBoje npaBUI UCMONL30BaHbl HOPMATHBHBIE CCBUIKM Ha CIEIYIOIHE
HOPMAaTHBHbBIE JOKYMEHTHI:

['OCT P 53231-2008 beronsl. I1paBuna KOHTPOJI U OLEHKH ITPOYHOCTH

['OCT 26633-91 beToHb! TAXKCIIBIC U MEIKO3EPHHUCTRIE, TEXHUYECKHE YCITOBUS

CI128.13330.2012 «CHull 2.03.11-85 3ammra CTPOUTENBHBIX KOHCTPYKUHMH OT
KOPPO3UM»

CIT 40.13330.2012 «CHwuII 2.06.06-85" TLn0THHbI GETOHHBIE U %e1e300eTOHHbIEN

CIT 58.13330.2012 «CHull 33-01-2003 T'unporexHuueckue coopyxeus. OCHOBHbIE
[I0JIOKEHUS»

CI163.13330.2012 «CHuIl 52-01-03 BeToHHBIC M KE€JIE300€TOHHBIE KOHCTPYKLHH.
OCHOBHBIE MOJIOKEHUS

CIT 131.13330.2012 «CHullI 23-01-99" CTpouTenibHas KIUMATONOTHsY

[Mpumeuanne — [Ipn DONB30BAHMY HACTOAIUMM CTaHIAAPTOM LENECOOOPA3HO NMPOBEPUTL AEHCTBHE
CCBUIOYHBIX CTaHAaptToB M KHaCCHq}HKaTOpOB B HHq}OpMaHHOHHOﬁ CUCTEME OG[LICFO NnNoJb30BaHUA — Ha
otunuansHoM caiite oprana Poccuiickodt ®egepaliuy no CTAHAAPTH3AMH B CeTH VIHTEPHET MM 110 €©XKErogHo
U31aBacMOMY HH(bOpMaHHOHHOMy yKa3zaTreiaro «HaunonanoHele CTaHAapThI», KOTOprﬁ Oﬂy6HMKOBaH o
COCTOSIHHIO Ha 1 SIHBApsi TEKYINEro roza, U 1o COOTBETCTBYIOUIMM €KEMECAYHO U3/1aBaCMbIM HHq)OpMaHPIOHHbIM
yKasaTensaM, onyOIMKOBaHHBIM B TEKYIUEM roay. EC/IHM CCHUIOYHBIA JOKYMEHT 3aMeHeH (M3MEHEH), TO MpH
NOJB30BAaHUH HACTOAUIUM CTaHHAPTOM CICHAYET PYKOBOACTBOBATLCS 3aMECHCHHBIM (PI3MGHGHHI>IM) JAOKYMEHTOM.
Ecnu cculiiouHsbIi AOKYMEHT OTMEHECH Oe3 3aMeHbl, TO MNOJOXCHUE, B KOTOPOM JaHa CCbUIKa Ha HEro,
NIPUMCHACTCA B HaCTH, HE 3a1parmaa}omeﬁ 3TY CCRUIKY.

H3nanue opnnnansuoe
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3 TepMuHBI M ONpeeIeHUS

HHH Heﬂeﬁ HACTOSLICIO CBOJA [IpaBujid MCIOJIB3YRHOTCH  CIACAYIOIMIHE TCEPMHUHBI H
ONpeacneHUs:

3.1 GeToHHass KOHCTPYKuUmA: KOHCTpyKLHMs, BBITIOJIHEHHAs U3 OeToHa 6e3 apMaTypbl
WIH ¢ HeOOJBIIMM KOJMYECTBOM apMaTypbl, YCTAHOBJIEHHOM I10 KOHCTPYKTHUBHBLIM
COoOOpaXeHUAM, pacueTHble YCHIHA OT COOCTBEHHOrO BeCa M BHEUIHMX HArpy3oK H
BO3AeHCTBUI B GETOHHOM KOHCTPYKLIMH BOCTTPUHUMAIOTCA GETOHOM.

3.2 xeje306eToHHasn KoOHCTpPykuus: KOHCTPYKLHMA, BBINOJHEHHAass W3 OCTOHa H
paboueli CTaJbHON apMaTypbl; pacyeTHbIE YCHIMA OT COOCTBEHHOrO BeCa M BHEIUIHMX
Harpy3oK W BO3JCHCTBHH B JKeJIe300€TOHHOH KOHCTPYKLMH BOCHPHHMMAIOTCH OETOHOM H
pabouel apMaTypoH.

3.3 cranexene3obeToHHass KOHCTPYKuus: KOHCTpyKUMs, BBINOJHEHHAs W3 O€TOHa,
pabouelt cTepxHeBOH apmaTypbl M paboued apmaTypbl U3 JIMCTOBOTO IPOKATa; pacyeTHbIE
YCHIINS OT COOCTBEHHOTO BECa M BHELIHHUX Harpy30K M BO3AEHCTBHH B CTaj1€XKENE300€TOHHON
KOHCTPYKLMH BOCTIPUHUMAIOTCS 6ETOHOM U paboueH CTEpP)KHEBOH U JIMCTOBOH apMaTypOH.

3.4 craaeGeToHHass KOHCTpPykuusi: KOHCTpYKUMs, BBHINOJHEHHas M3 OeToHa WU
BHEIIHEH pabodeil apMaTypbl U3 JIHCTOBOTO IIPOKATa; PACUETHBIE YCHIMA OT COOCTBEHHOTO
BECa M BHEHIHMX Harpy30K W BO3AEHCTBUH B cTa1e0ETOHHON KOHCTPYKLMH BOCTIPMHUMAKOTCH
©ETOHOM M JIMCTOBOH apMaTypoH.

OcHOBHbIe OyKBEHHbBIE 0003HAYEHMs, TMPHUHATBIE B HACTOAILEM CBOJE TNpaBHI,
MPUBEAEHBI B PUIOKEHNH A.

4 O01ImMe MoJI0KEHHUA

4.1 Tlpn  npoekTHpoBaHWM  OETOHHBIX M JKENE300€TOHHLIX  KOHCTPYKLHH
TMAPOTEXHHUYECKUX COOpPY)XeHHH HeoOXoauMo cobroaaTh, KpoMme TpeOOBaHMH NaHHOIO
cBoAa npapui, Takke Tpedosanus CIT 58.13330.

4.2 Bribop THna OCTOHHBIX M )Ke1e300€TOHHBIX KOHCTPYKUMH (MOHOJIMTHEIX, COOpHO-
MOHOJIUTHBIX, COOPHBIX, B TOM YHCJIC MPEABAPHTENIBHO HAMPHKEHHBIX M 3aaHKEPEHHBIX B
OCHOBaHHWE) JOJKEH NMPOU3BOAUTHCS HUCXOIS M3 TEXHMKO-DKOHOMHYECKOIrO COMNOCTaB/ICHHS
BAPUMAHTOB C YYETOM ONTHMAJbHOTO WCIOJB30BAHUS TPYHOBBIX DPECYpPCOB, MAaTEpHANOB,
CTUMYJIMPOBaHUs 3HEProcOepexkeHus, CHUKEHUS CTOMMOCTH CTPOHTENILCTBA.

[Ipu  BoiGOpe 27meMeHTOB  COOPHBIX  KOHCTPYKUMH  ClEAyeT  paccMaTpuBaTh
11e1eco00pa3HOCTh  IPUMEHEHHS  MPEABApUTEIbHO  HANpPSHKEHHBIX  KOHCTPYKLMH W3
BBICOKOIIPOYHBIX OETOHOB M apMaTyphl.

THnbl KOHCTPYKLUIA, OCHOBHBIE pa3MEpPbl UX 3JIEMEHTOB, a TAKXKE CTENECHb HACBHILICHUSA
)KENe300€TOHHBIX KOHCTPYKLHMI apMaTypoil HEOOXOOMMO [IPMHMMaThb Ha OCHOBaHHWH
CPaBHEHHS TEXHUKO-IKOHOMHHYECKUX TTOKa3aTeeH BapHAHTOB,

43  DnemeHTbl  COOPHBIX  KOHCTPYKUMM  JO/DKHBI  OTBEYaThb  YCJIOBHAM
MEXaHU3UPOBAHHOI'O M3TOTOBJICHUS Ha CTIELMAIN3UPOBAHHbIX NPCANPHATHSX.

Cnenyer paccMaTprBaTh LeJecOOOPasHOCTb YKPYNHEHHA COOPHBIX KOHCTPYKUMH ¢
YYETOM YCJIOBMH WX HM3TrOTOBJICHHS, TPAHCIIOPTUPOBAHKS U I'Py30MOABEMHOCTH MOHTaXXHBIX
MEXaHH3MOB.

4.4 ]I MOHOJMTHBIX KOHCTPYKLMH cjiefAyeT MpeayCcMaTpuBaTh YHHGHUMPOBAaHHBIE
pasMephl, [T03BOJIAIONIME TPUMEHAT MHBEHTAPHY0 ONalnyOKy.
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4.5 KOHCTPYKLHMH y3710B ¥ COEAMHEHNH ]IEMEHTOB B COOPHBIX KOHCTPYKLMSAX JOKHBI
00€eCrIeYrBaTh HANEXKHYIO NEpenady YCUIUM, MPOYHOCTL CAMMX JJIEMEHTOB B 30HE CTBHIKA, a
TaKXKe CBSI3b TOMOJHUTEBHO YIOKEHHOTO OETOHA B CTHIKE € GETOHOM KOHCTPYKLHHU.

4.6 [lpd  TMPOEKTHPOBAHMK  KOHCTPYKLMH  TMADOTCXHHUYECKMX  COOPYXKEHMI,
HEJOCTaTOYHO anpoOMPOBAHHBIX TIPAKTHKOM MPOEKTHPOBAHHS M CTPOMTENBCTBA, IS
CJIOXHBIX YCJIOBMH CTaTMYECKOH M JAMHAMHMYECKOH paboThl KOHCTPYKLMH B JONOJIHEHHE K
pacuetam HeOOXOAMMO NpeyCMaTPUBATD NPOBECHHE IKCIIEPUMEHTABLHBIX HCCIIEA0BAHHUIL.

4.7 Ins  obecrnieueHnst TpeOyeMoil BONOHENPOHHLAEMOCTH ¥ MOPO30CTOMKOCTH
KOHCTPYKLMH HEOOXOAMMO MPEAyCMaTPHUBATh CIACAYIOIIHE MEPOTIPUATHS:

yKnaaKy — O€ToHa  COOTBETCTBYIOLIMX MapoK [0  BOJOHENPOHHMLAEMOCTH U
MOPO30CTOHKOCTH CO CTOPOHBI HAllOPHOHM TPaHH M HapYXHBIX IOBEPXHOCTEH (0COOEHHO B
30Hax MEPEMEHHOIO YPOBHS BOJbI);

NPUMEHEHUC TMOBEPXHOCTHO-aKTUBHBIX [J00aBOK K OETOHY (BO3MYXOBOBIEKAIOIINX,
NIaCTUPULMPYIOLIMX U JIp.);

YCTPOHCTBO NMPOTHBOQHUILTPALMOHHBIX WIEMEHTOB (YIUIOTHEHHH) B Ae(OPMALIMOHHBIX
IIBaX U MPUMEHEHHE CIIELMAIbHON TEXHONIOTHH NOArOTOBKH TOPH3OHTAIbHEIX CTPOUTEbHBIX
LIBOB;

YCTPOMCTBO ApEHaXa CO CTOPOHBI HAOPHOM I'PaHH.

Bribop MeponpusTuii cilcoyeT NMpPOM3BOJMTH Ha OCHOBE TEXHHUKO-IKOHOMHYECKOTO
CpaBHEHHUS BapHaHTOB.

5 Marepuaiibl 111 GETOHHBIX H KeJ1e300eTOHHBLIX KOHCTPYKUH i

beron

5.1 beron nnsa OETOHHBIX M >Ke1e300eTOHHBIX KOHCTPYKUMH THAPOTEXHHUECKUX
COOpYXEUH nomKeH ynoBneTBopath TpeboBanusM ['OCT 26633 W ykazaHUsIM HaCTOSIIETO
paznena.

52Tpy  mpoekTHpoBaHMM  OETOHHBIX M JKeNe300€TOHHBIX  KOHCTPYKIMH
TMAPOTEXHUYECKUX COOPY)KEHHH B 3aBHCHMMOCTH OT BMIa U YCJIOBHH pabOTHI HEOOXOHHMO
yCTaHaBJIMBATL [IOKa3aTeNM KayecTBa OETOHAa, OCHOBHBIMH H3 KOTOPBIX SBISIOTCS
CleAYIOILHE!

a) Kjacchl G€TOHa 110 MPOYHOCTH Ha cxatue (Mlla), KOTOpble OTBEYAIOT 3HAYECHHIO
rapaHTHPOBaHHOM NpOYHOCTH ©O€TOHa, ¢ obecrieyeHHOCTIO ¢ = (0,95. B MaccuBHBIX
COOPY)KEHHMAX JIONyCKAaeTcs IMpUMEHeHHe OETOHOB €O 3HAUEHHMSIMH TIapaHTHPOBaHHOM
NPOYHOCTHU ¢ obecnevenHocThio g = 0,90.

Jins BHyTpeHHel 30Hbl OETOHHBIX 'PABUTALMOHHBIX MJIOTHH AOMYCKAEeTCsi TPUMEHEHHE
OETOHOB €O 3HAYEHUSIMH IapaHTHPOBAHHOMN NPOYHOCTH ¢ 0OeceuYeHHOCTRIO g = 0,85,

B npoekrax HeoOX0AMMO MpeaycMaTpyBaTh CAEYIONIKE KJacchl OETOHA 110 TPOYHOCTH
Ha oxatue: BS; B7,5; B10; B12,5; B15; B17,5; B20; B22,5; B25; B27,5; B30; B35; B40.

[Ipn mHagnexamem o00OCHOBaHMM JOMYCKA€TCSs YCTaHABIMBATH INPOMEKYTOUHBIE
3HaYeHUs KJjaccoB OeToHa 10 TMPOYHOCTH Ha CXKaTHe, OTIHYANOIMecs OT BbILIE
MEPEYHCIEHHBIX. XapaKTEPUCTHKN 3TUX OETOHOB CJENYET IPUHAMATL HHTEPIONALMEH;

0) ki1acchel 6€TOHa 110 MPOYHOCTH Ha OCEBOE PacTKEHHE,

DTy XapaKTEpUCTHKY YCTAHaBJIMBAIOT B CJIy4asX, KOTJa OHa ONpeAeNnseT MPOYHOCTb
KOHCTPYKLHH 1 KOHTPOJIUPYETCS Ha NPOU3BOJCTRE.

B npoexTax He0OX0AMMO MpeaycMaTpUBaTh CIEAYIOIIUE KIAcChl O€TOHA MO MPOYHOCTH
Ha oceBoe pacTsbkenue: B,0,8; B, 1,2; B,1,6; B,2,0; B,2,4; B, 2,8; B,3,2;
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B) MapKH OE€TOHa 10 MOPO30CTOHKOCTH.

B npoekrax HeoOXomMMoO TpedyCMaTpUBaTh CEAyHOLIMe Mapkd ©OeToHa Mo
Mopozoctoiikoetu: £50; F75; F100; F150; F200; F300; F400; F500; F600; F700; FR00; F1000;

I) Mapku OETOHa M0 BOJOHENPOHHLIAEMOCTH.

B npoekrtax HeoOXomMMO TNpenycMaTpuBaTh CledyIOlUME Mapkd O€ToHa Mo
BomoHemnpouunaeMoct: W2; Wa; W6; W8; W10; W12; Wi4; W16; W18; W20.

5.3 K 6eToHy KOHCTPYKLHMH THAPOTEXHWYECKHX COOPYKEHHH MOTYT MpPEAbABIATHCS
JOTIOJHUTENIbHBIE, YCTaHABIMBAaEMbIE B [IPOEKTaxX M MMOATBEPKIAEMBIE IKCIIEPUMEHTAIBHBIMH
MCCIE0BAHUAMU TpeOOBAaHMA: MO NMPOYHOCTH HAa CABMI TOPH3OHTANBHBIX CTPOMTENIBHBIX
ILIBOB, NMPENEIbHON PACTAXKUMOCTH, COIMTPOTUBIAEMOCTH UCTHPAHUIO MOTOKOM C JOHHBIMHU H
B3BEILICHHBIMH HAaHOCAMH, CTOMKOCTH NMPOTUB KaBUTALMH, TETUIOBBLIAECIEHUIO NIPH TBEPAEHHH
OeToHa, OTCYTCTBUIO BPEIHOTO B3aUMOAEHCTBHS 1IeN0oYeH IEMEHTA C 3alOJHUTEIAMH M JIp.

3HaueHMss npelesbHOM  pacTSHKMMOCTH  OeToHa M CIBMIOBOM  NPOYHOCTH
TOPU3OHTANIbHBIX CTPOMTENIBHBIX HIBOB MPHUBEAEHLI COOTBETCTBEHHO B Tabauuax b.6 u b.8
npuioxkenus b.

5.4 TpeboBaHuss K OETOHY KOHCTPYKUMH TI'MIPOTEXHHYECKHUX COOPYXEHHH IO
MPOYHOCTH HAa CXXaTHE€ W PACTHKEHHE, MOPO30CTOMKOCTH, BOJOHENPOHHLAEMOCTH M T.I.
HEOOXOAMMO YCTaHaBJIMBaTh IUGGHEPEHUMPOBAHHO [0 30HAM COOPYKEHHUSA, NpPH 3TOM
TpeOOBaHUss K TEXHMUYECKHMM XapaKTepuUcTUKaMm ©O€TOHa [OMKHBI  COOTBETCTBOBATh
(baxTHYECKUM YCIIOBUAM paboThl OETOHA pa3IMYHBIX 30H M 4acTeW COOpYXKEHWH B NEpPHOX
CTPOMTENBCTBA M IKCILTyaTaLMH.

5.5 Cpok TBepaeHUs (Bo3pacT) OETOHA, OTBEYAIOLMK €ro Ki1accam 1o MPOYHOCTH Ha
C)KaTHe, Ha OCEBOE pACTsDKeHHE M MapKe M0 BOAOHENPOHMLIAEMOCTH, NPHHHUMAETCH, Kak
MpaBHJIO, [T KOHCTPYKLIHHA peUuHbIX PHAPOTEXHHUECKUX coopyxeHui 180 cyT, ans cOopHBIX
¥ MOHOJHTHBIX KOHCTPYKLMH MOPCKMX W PEYHBIX TMOPTOBBIX COOpykeHHH — 28 cy1. Cpok
TBEp/IeHUs (Bo3pacT) OCTOHA, OTBEYANOLMH €ro NPOEKTHOH MAapKe [0 MOPO30CTOHKOCTH,
npuHUMaeTes 28 cyT.

[Tpumeuyanue — Ecam mssecThhl CpokH (aKTHHECKOTO HAarpy»eHHs KOHCTPYKHMH, cnocoObl MX

BO3BCICHUS, YCIIOBHUSA TBEPACHUSA 6eTOHa, B MU Ka4de€CTBO I[IPUMEHACMOIO LEMECHTA, TO [JOITyCKaeTCs
YCTaHaBJIMBATh KJ1acC U MapKH 6eToHa B MHOM BO3pacTe.

5.6 Knaccel 6eToHa 1Mo MPOYHOCTH Ha CXKATHE M PACTSAKEHWE NOJKHBI HA3HAYATHCA B
3aBUCMMOCTH OT YpOBHSI HampsOyKeHMH B DPACUETHBIX 30HAX COOPYXKEHHUs C Y4YETOM
(paKTH4ECKOro BPEMEHHU HATPYKEHHsl KOHCTPYKLMH.

Jdns kene300€TOHHBIX  IJIEMEHTOB M3 TsHKEJIOro O€TOHAa, pacCUMThIBAEMBIX Ha
BO3/JEHCTBHE MHOIOKpAaTHO TMOBTOPAIOLIEHCA HArpy3kH, W JKEIE€300E€TOHHBIX CHKATBIX
CTEPKHEBBIX KOHCTPYKLHMH (HabepexHbie THIA 3CTakal Ha CBasX, CcBasX-000J04KaxX H T.I1.)
clie/lyeT NIPUMEHsTh OETOH KJlacca 110 MPOYHOCTH Ha CxaTne He Hike B20,

JIns mpeBapUTEIbHO HAMpPsKEHHBIX JIEMEHTOB CIENYET NPUHUMATh OETOH Kjacca 110
INPOYHOCTH Ha CKaTue: He MeHee B15 — ai1st KOHCTPYKLMH CO CTEP)KHEBOHW apMaTypoH; He
meHee B30 - 115 a5eMeHTOB, OrpYXaeMbIX B TPYHT 3a0UBKOH MJIM BUODUPOBAHHEM,

5.7 TpeGoBaHusi MO MOPO30CTONKOCTH TMPEABABIAIOTCA TONBKO K OETOHY, KOTOPBIH
HAXOAUTCA B 30HE MMEPEMEHHOrO YPOBHS BOJBI, M HapyXXHOMY HaJBOAHOMY OeTony. Mapky
6eToHa 110 MOPO30CTOMKOCTH ClIelyeT Ha3HAYaTh B 3aBUCHMOCTH OT KJIMMaTHYECKHX yCIOBUH
paiioHa CTPOUTENHCTBA M YHCIIA PACYETHBIX LUMKIOB (CMEH) MOINEPEMEHHOTO 3aMOPAXHBAHHS
¥ OTTaWBaH¥s B TeyeHHe roja (IO OAHHBIM JOATOCPOYHBIX HaOMIOAeHUH), € Y4eTOM
3KCIUTyaTALlMOHHBIX YCJIOBUH.
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JIns KOHCTpYKIMH 1 YacTeH coOpyKeHHH B 30HE NIEPEMEHHOTI0 YPOBHS BOABI (BKIKOYas
IBYXMETPOBYIO 30HY Haj Helt) Mapky OeToHa Mo MOPO30CTOMKOCTH CJIe/IyeT MPUHUMATH 110
tabmauie 1.

Tabnuua |
MapKa OeToHa no MOpO3OCTOﬁKOCTP[ [TPHA YUCJIC LMKIIOB
KinnMaruueckue TONEPECMECHHOI0 3aMOpPAXXHBaHUA U OTTaMBaHHA B IoJl
yCJI0BHA no 25
oT 26 -50] 51 =100 | 101~ 150 | 151 -200 | 201 -250 | 251 - 300
BKJIKOYHUTCIBHO
YMepeHHEBIe F50 F100 F150 F200 F300 F400 F600
CypoBele F100 F150 F200 F300 F400 F600 F800
Ocobo cypoBbie F200 F300 F400 F500 F600 F800 F1000

Ilpumevanus

1 Knumaruyeckue yCloBHS XapakTepH3yHOTCs CPeIHEMECSYHOH TemnepaTypoil Hanbonee XOJOIHOro
Mecsia: yMepeHHBie — Beltie MuHyc 10 °C; cypossle — . oT MuHyc 10 n10 muHyc 20 °C BkIrOuMTENBHO; 0c000
cypoBble — Hinke munyc 20 °C. CpeaHemecsuHBle TeMMeEpaTypsl Haubosnee XOJOAHOrO Mecsua and padoHa
crpoutenbcTBa onpeaessiores no CIT 131.13330, a Taxeke 110 JaHHBIM THAPOMETEOPOIOTHYECKOH ClTyXObI.

2 TlpM ONHOBPEMEHHOM BO3JCHCTBUM 3aMOPAKMBAHWA — OTTAMBAHMA M arpeCcCHBHON BOJBI-CPEBI
HeOBXOUMO YUMTHIBATL TpeboBanus, MpeasABIieMble K MaTepuHanam M koHcTpykuusm CIT 28.13330
n [OCT P 53231, u npumMeHaTh 6eTOHBI Hoslee BHICOKMX MapOK 110 MOPO30CTORKOCTH: NpH Bo3neHcTBrM cnabo-
¥ CPEIHEArpeCCUBHON BOJIBI-Cpe/ibl — HA OJIHY CTYIEHb, a [IPH BO3AEHCTBUY CUIIBHOATPECCUBHON BOABI-CPEB ~
Ha JBe CTYIEHH.

JI1 HamopHBIX KOHCTPYKUWH THAPOY3JIOB C BOJOXPAaHWIMIIAMHM MHOIOJIETHETO H
rOJIOBOTO PETyJIMPOBAHUS CTOKA B 30He cpabOTKM BOJOXPAHMIMIIA IO FOPU3OHTA MEPTBOIrO
o0beMa Mapku OeTOHA MO MOPO30CTOMKOCTH A0JKHBI ObITh He HIke F150 — a1 yMepeHHbIX,
F200 — nnis cypoBbix ¥ F300 — 11 0060 CypOBBIX KIMMAaTH4YECKHUX YCIOBHH.

JI11s HAZBOIHOM 30HEI COOPYKEHHIT MapKM OETOHA MO MOPO3OCTOMKOCTH HA3HAYAKOTCS C
y4eToM atMmocthepHbIX BoszeiicTBui, Ho He Hmxe F100 — nna ymepennsix, F150 — mis
cypoBbIX U F200 — a1 0060 CypOBBIX KIMMaTHUECKUX YCIOBHH.

[TpumeuaHue — JI19 HAPYKHKIX 30H COOPYKEHHH U KOHCTPYKLMH, TA¢ PH OCHOBHBIX COYCTaHHAX

Harpy30K M BO3JEHCTBUM MMEIOT MECTO PacTArHBAXILME HanpsxkeHus (aedopmanuu), clenyeT NPUMEHSTH
6eToHBI ¢ 6oJlee BRICOKOH (He MEHEE, 4eM Ha O/IRY CTYNEHB) MOPO30CTOMKOCTHIO.

5.8 Mapky 6eToHa 10 BOJOHENPOHHI1aeMOCTH Ha3HAYAIOT B 3aBUCUMOCTH OT IpaJIMCHTa
Haropa, OMpeneNseMOr0 Kak OTHOLIEHHWE MAKCHMalbHOIO Hamopa, M, K TOJLIMHE
KOHCTPYKIMH (MJIM PacCTOSHHIO OT HAMOPHOM TpaHM 10 JpeHaxa), M, W TeMIEpaTyphl
KOHTaKTHPYIOLIeH ¢ coopyxerueM Boabl, °C, 1o TabnuLe 2 ¢ y4eTOM arpeCcCHBHOCTH BOJbI-
cpeast no CIT 28.13330.

B HeTpelMHOCTOHKMX  HAMOpPHBIX  JKEJIE€300€TOHHBIX  KOHCTPYKUHMSAX U
HETPEIIMHOCTONKMX O€3HAMOPHBIX KOHCTPYKLHMAX MOPCKHX COOPYXKEHMH MpOEKTHas Mapka
GeTOHa MO BOJOHEIPOHUIAEMOCTH JOJKHA ObITh HE Hrke W4,
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Tabawnua 2
Mapkut 6eTOHa MO BOAOHCIIPOHULACMOCTH
Temneparypa IpH rpajdeHTax Hanopa
BoAgl, °C a0 5 CBHILLE 5 cebiie 10 cebre 20 g0 30
BKJTIOUHTEIBHO ao 10 a0 20 BKJTFOYUTENIEHO
Jo 10 BKIIOUHTENBHO W2 W4 W6 W8
Cayimte 10 10 30 BK/IIOYHUTEIBHO W4 W6 W8 W10
Ceriizte 30 W6 W8 W10 W12
[Tpumeuganmne — Jlas KOHCTPYKUMIA ¢ rpajueHToM Haropa cselmle 30 clefyeT HazHavaTb Mapky

6eToHa Mo BOAOHENPCHUIIAeMOCTH W 14 1 BeILLE.

5.9 Cnenyer mnpeaycMarpuBaTh LIMPOKOE TpPUMEHEHHME [00AaBOK [OBEPXHOCTHO-
axtuBHBIX Beutect (JICT, C-3, CJO, JIX]I 1 ap.), a Talkoke MpUMEHEHUE TOHKOAUCIIEPCHBIX
MHWHEPAJBHBIX [J00aBOK, OTBEYArOWIMX TPEeOOBAHHUSAM COOTBETCTBYIOLIMX HOPMATHUBHBIX
JIOKYMEHTOB.

O06nacTH panMoOHAIBHOIO [IPUMEHEHUs J00aBOK [l OETOHOB TI'MIPOTEXHMYECKHX
COOPYKEHUH NTPUBE/IEHB! B IPUIIOKEHUH B.

5.10 Tlpu mpennsABiAEHHMH K OETOHY COODYKEHHH TpEeOOBAaHHHM K COMPOTHUBIAEMOCTH
UCTHPAHHUIO MOTOKOM BOJbI C BJIEKOMBIMM HAHOCAMHM MJIM CTOMKOCTH IPOTHUB KaBHUTALUH
Knacc OeroHa Mo MPOYHOCTH Ha CxaTHe JOKeH ObITh He Hmke B25, mapka GeroHa mno
MOPO30CTOHKOCTH ~ He Hike F300, mapka 6€TOHA 110 BOLOHENPOHHULAEMOCTH — HE HHXkKe W8,

5.11 TIpH COOTBETCTBYIOLIEM TEXHUKO-I9KOHOMHYECKOM 0OOCHOBAaHUHU Uit OETOHHBIX M
KEe1e300€TOHHBIX KOHCTPYKIMH THAPOTEXHUUECKUX COOPYIKEHUH JONYCKAETCs HCIOIb30BaTh
OeTOHBI Ha HampsraeMoM LeMeHTe, a Uil CHMXEHMA Harpy3ku OT COOCTBEHHOrO Beca
KOHCTPYKLMH — JIeTKHe OETOHBI.

5.12 JIng 3aMOHOJIMYMBAHHS CTHIKOB 3JIEMEHTOB COODHBIX KOHCTPYKLHH, KOTODBIE B
MpoLIECCe BKCIUTyaTallMd MOTYT MOJABEpPraTbCs BO3AEHCTBUIO OTPHULATEIbHBIX TEMIIEPATyp
Hapy»XHOI0 BO3AyXa MM BO3AECHCTBUIO arpECCHBHOW BOIBI, CIAELYET NPHUMEHATH OETOHHI
MPOEKTHBIX MapoK MO MOPO30CTOHKOCTH M BOJOHENPOHHLAEMOCTH HE HMXKE MPUHSATBHIX IS
CTBIKYEMBIX 3JIEMEHTOB.

5.13 Knacc GeroHa Mo MpOYHOCTH Ha CXKAaTHE M Ha OCEBOE DPACTHKEHHE CIEAyeT
NMpUHUMATh Mo TabaunaMm 3 W 4 B 3aBUCUMOCTH OT 3HaY€HMH PacCUeTHBIX CONMPOTHBIIEHUH
OeToHa, ONpe/eNeHHBIX B COOTBETCTBUH C yKa3aHUAMHM pa3znenos 8, 9, 10 HacToswero ceoaa
NpaBHJl.

5.14 PacyeTHbie cONMpOTHBIeHUs OETOHA [/ NpeJeIbHBIX COCTOSSHUH IIEPBOW I'PYIIIBI
Ry v Ry, cHMKAIOTCA (MJIM TOBBILIAKOTCS) MYyTEM YMHOXKEHHS Ha KO3(QOULMEHTH! YCIOBHH
paboTel OeTOHa Yy , YUMTHIBAIOIIME BIIMAHUE Ha €ro MNpPOYHOCTh COYETAHMs Harpysox,
pa3nuuust B Bo3pacTe O€TOHa B KOHCTPYKUMHM KO BPEMEHHM €€  HarpyXeHus
IKCILIyaTallUOHHBIMM Harpy3kaMd W B BO3pacTe OETOHA, COOTBETCTBYIOLIEM €r0 KJjlaccy IO
NPOUHOCTH, Pa3jivyus B MPOYHOCTH OeTOHA B COOPYKEHHM H B KOHTPOJBHBIX OOpasuax,
CXEMBl HarpyxeHus, rpajueHTa aedopMalui 110 CEUeHHIO, GOPMbI MOMEPEUHOrO CEUCHHUS,
CJIOXKHOTO HAMpPSXKEHHOTO COCTOSHUSA, THIIA U Pa3MEPOB KOHCTPYKIIMH, CTPOUTENLHBIX [IBOB,
MHOTOKpPAaTHOTO MOBTOPEHUSA HArpy3oK; CXeMbl, KOd(QQHLUMEHTa W  JAUCTIEPCHOCTH
apMUpOBaHus, Apyrux (akTopoB. 3HaueHHA KO3GQULHUEHTOB ycnoBUH paboThl OeTOHa
NpUBEICHHI B TabsuLe 5.

;i
Ao ¥
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PacuertHple conpoTusieHns 6€TOHA MNS NpedeNbHBIX COCTOSHUM BTOPOH IPYIIIE Ry er
1 Ry ser BBOIAT B pacyeT ¢ KOYPGHUHEHTOM YCI0BHi paboThl OeTOHA ), = 1, 38 HCKIIOYEHHEM
cjTyyaes, ykasaHHbix B 9.2, 9.3, 10.13.

5.15 Koadduument ycnoBud paboTel OGeTOHHBIX KOHCTPYKUHMH, YYMTHIBAIOIIMIA
BAMSHUE HA NPOYHOCTb pAaCTAHYTOro OETOHa rpalJueHTa JedopMauuii M0 CEeYeHHIo,
onpenenseTcs no popmyne

Yp3=ltc/hy (1)
Y IIpMHUMaeTcst He Gonee yp3 =2,
rae ¢ — [apameTp, 3aBUCALIMH OT kiacca OETOHA, €ro CTPYKTYpPbl, BJIAXHOCTH M
Apyrux ¢akTopos;
h; — BBICOTA DACTAHYTOH 30HBI CEUYEHUs, CM, OMpEENCHHas B MPE/INOJ0KEHHH

ynpyroi padbotsl 6eToHa.
3HaueHMs MapameTpa ¢ CleAyeT ONpEeAeNsATh Ha OCHOBAHUM HKCIEPUMEHTANILHBIX
ucenenosannit.  Jlna  coopyxxenud I u I kiaccoB Ha npeaBapUTENbHOH  CTaaWu
MpOCKTHpOBaHUsA, a a1 coopyxenun III m IV kmaccoB Bo Becex ciywadx napamerp c
JIOIYCKaeTCst MPUHUMATE 110 TabJuiie 6.

Tadonuuga 3

Hopmatusheie u pacueTHble conpoTusnenns 6etcna, MlTa (kr/cm 9
HOpPMaTHBHbIE CONPOTHUBIEHUSA; PACHETHBIE pacyeTHbIE CONMPOTHBICHHS
Knacc COIPOTUBIIEHUA 151 IPEAETbHBIX COCTOSHUM JUIS TIpefeNbHbIX COCTOAHNUI
6eToHa BTOPOH Ipy s NepBoO¥ IPyMMbI
1o Pactskenne oceroe PACTIEHIE 0CCROE
[IPOYHOCTH Crkatue Ron:
Ha R Cxarue Ry,
oceBoe bi.ser .
oxaTie Ry s 6eToH 5 oc;Boe HeToH 6eTon
Rp ser BHOPHMpO- eron ’ BNGpnpo- yKaTan-
BaHHEIN yKATaHTHbIH BAHHBIA HBIN
1 2 3 4 5 6 7
BS5 3,5(5,7) 0,55(5,61) 0,39(3,98) 2,8(28,6) 0,37(3,77) | 0,26(2,65)
B7,5 5,5(56,1) 0,70(7,14) 0,58(5,92) 4,5(45,9) 0,48(4,89) | 0,39(3,98)
B10 7,5(76,5) 0,85(8,67) 0,78(7,96) 6,0(61,2) 0,57(5,81) | 0,52(5,35)
B12,5 9,5(96,5) 1,00(10,2) 0,95(9,70) 7,5(76,5) 0,66(6,73) | 0,63(6,42)
B15 11,3(115) 1,15(11,7) 1,10(11,2) 8,9(91,0) 0,75(7,65) | 0,73(7,45)
B17.5 13,0(133) 1,27(13,0) 1,23(12,6) 10,3(105) 0,83(8,41) { 0,80(8,20)
B20 14,9(152) 1,40(14,3) 1,38(14,1) 11,7(120) 0,90(9,18) | 0,90(9,15)
B22,5 16,7(170) 1,50(15,3) - 13,1(134) 0,97(10,0) -
B25 18,5(189) 1,60(16,3) - 14,5(148) 1,05(10,7) -
B27,5 20,2(206) 1,70(17,3) - 15,8(161) 1,12(11,4) -
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) -
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Tabnuna 4
HopmaTuBHbIe U pacueTHbIE COMPOTUBIEHUA DETOHA MTPH OCEBOM PACTAKEHUH,
X . MITa (kr/cm 2)
Kiace Oetona
10 POYHOCTH HOPMAaTHBHbIE CONPOTHBIIEHMA, PACHETHBIE CONPOTHBEHNUA
Ha pacTOKEHHUE pACHCTHbIE CONPOTHBIICHAA JUTsl TIpEAEbHbBIX COCTOAHMUM
JUTA NIpeICNBHBIX COCTOAHUM epBoi rpymILI R
BTOPOH rpy bl Ry Ry ser P i
B; 0,8 0,8 (8,1) 0,62 (6,32)
B/ 1,2 1,2 (12,2) 0,93 (9,49)
B, 1,6 1,6 (16,3) 1,25 (12,7)
B, 2,0 2,0 (20,4) 1,55 (15,8)
B, 2,4 2,4 (24,5) 1,85 (18,9)
B, 2,8 2,8 (28,6) 2,15(21,9)
B, 3,2 3,2(32,4) 2,45 (25,0)
Tabnuua S

dakropsl, 00ycnaBIMBalOILNE BBEACHHE

Koadduuuent ycnosuit
paboTb! GeTOHA
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Oxonuarue mabauyol 5

Kosddutinent ycnopuii
dakropsl, 00yCi1aBIMBAOLIAC BBEICHHEC paboTLi GeTona
K03 dUIHCHTA yenosuit paboThl GeToHa YcioBHoe
obo3HaueHme Snasienue
1 2 3
3 beToHHBIE U KENEI0OCTOHHBIE KOHCTPYKIUM
a) MHOTOKPaTHOE NMOBTOPEHUE HATPY3KH Yo12 o 5.23
0) BNMsAHHUE HA NPOYHOCTL HETOHA CTPOHUTENbLHBIX UIBOB!
cxaToro 6eToHa; Yo13 1,0
pacTaHyTOro GetoHa Yor3 o 5.24
B) BAHSIHWE BO3pacTa OETOHA KO BPEMEHH HarpyKeHUS Yol4 Mo 5.25
KOHCTPYKLUHWH JKCTUTyaTaLlMOHHBEIMU HATPY3KaMH
I') BAMSIHKME PA3IHYKs B TPOYHOCTH OeTOHA B KOHCTPYKUHUH U Yois ITo 5.26
B KOHTPONBHBIX oOpa3uax

Ilpumedanus

1 Tlpy ofHOBPEMEHHOM JEHCTBHHM HECKOIbKUX (PAKTOPOB, BIUAIOIUMX HA [TIPOYHOCTH OETOHA, B pacyeT
BBOJMTCA TIPOM3BEAEHHE COOTBETCTBYIOWNX KO3)PHUUMEHTOB YCa0BHi paboTel, HO He MeHee v, = 0,45 u He
bostee v, = 2,0,

2 KoohpuUMEHT 74 YUHTHLIBAETCS NpH ODOCHOBAHMM TIPOYHOCTH MACCHBHBIX KOHCTPYKLHH,
BO3BOAMMBIX B Te4eHHe | rofia u boree,

3 KoadduumeHr y,;s yauTsisaeTca Npyd 060CHOBAHHMH MTPOYHOCTH KOHCTPYKUMH, MUHUMAaJIbHBIN pazmep

KOTOpbIX He MeHee 1,5 M.

Tabnouua 6
Krnacc 6etona
0 MTPOYHOCTH BS B7,5 B10 | B12,5| BIi5 B20 B25 B30 B35 B40
Ha CKaTHE
¢, CM 8,0 7,9 7,7 7,5 7,3 6,7 6,1 5,5 49 4,4 ]

JEeHCTBUY HAMPSHKEHHWH Pa3HoOro 3Haxa

ko3hduuneHTa ycaoBuit pabotel HeToHa Vcnosroe
0603HayeHne 3nauenne
1 2 3
| beToHHbIE KOHCTPYKUHH
a) OCHOBHOE COUYETAHME HATPY30K M BO3ACHCTBHH Ypi ,
0) ocoboe couyeTaHHe HAarpy30K M BO3AEHCTBHUH C yUeTOM Yo 1,1
CEHCMHUYECKHX
B) BHELIEHTPEHHO CXKAThble 3JIEMCHTEI, HE BOCOPHHUMAIOLIHE Yo2 1,3
Harfop BOJb! 1 HE MOABEPKEHHbIE IEHCTBHIO arpeCCUBHON
Cpensbl, pacCUnThIBaeMble 6€3 yHeTa COIIPOTHBICHHS
pacTAHYTOH 30HbI CEYEHHS
I) Apyrue OETOHHbIC 3JIEMEHTh! Yr2 1,0
1) BAVMsAHHE IPaMEHTa PACTATHBAIONINX Aepopmaiinii no Vb3 [lo5.15
CEUEHHIO
e) BIHAHNC QOPMBI MTONEPEYHOro CCUEHUS KOHCTPYKLHH Y ba o 5.16
) BIMAHHE CII0XHOIO HAMPAXKEHHOI0 COCTOAHUA Yos o 5.17,5.18
3) BAMAHHE Pa3sMEpPOB KOHCTPYKILMHA Yoo [To 10.9
2 KenezobeToHHBIE KOHCTPYKIIUH
a) OCHOBHOE cOYeTaHHEe HArpy30K ¥ BO3AEHCTBHHA Yo7 I,
0) ocoboe coueTaHye HArpy30K U BO3ASHCTBUH O3 ydeTa Yo7 1,
CEeHCMUUECKHX
B) 0coboe coyeTaHne Harpy30K ¥ BO3AEHCTBUII € yUETOM
CEHCMHYECKHUX:
TpH pacyeTe 3JIEMEHTOB ¢ apMatypol ki1accos A-1, A-11, Yo7 1,3
A-IH, Bp-I no HopMaibHBIM CEUEHHAM;
TO YK€ C apMaTypOH APYTHX KJIACCOB; Yo7 1,2
NP pacyeTe DJIEMEHTOB 110 HAaKIOHHBIM CEYEHHUIM Yo7 1,1
I') BIMSAHHE YUCIIA PAJIOB apMaTypebi Yos o 5.19
I) BIusHME K03pPULMEeHTa U TUCTICPCHOCTH apMHPOBAHHUA Y9 Mo 5.20
€) BJIUsIHYUE HEYNpYTroit paGoTsl 6eTOHa PacTAHYTOW 30HBI Yb10 Mo 5.21
) BIIMAHNE IUIOCKOTO HANPSKEHHOTO COCTOSHUSA TIPH Youi [0 5.22

5.16 KoddpduuneHt ycnosuit paGoThl OETOHHBIX KOHCTPYKLUHMH, YYWTHIBAIOLUMH
BIMSIHHE Ha TPOUHOCTh pacTaHyToro Oerona GOpPMbI MX [OHEPEYHOIO CEHEHHS,
onpeaessieTcs 1o opmyne

Ypa =1-K(1=1/7,3), (2)

rae K — ko3 puuMenT, 3aBUCILNI OT GOPMEI CEUYEHHUST M COOTHOILEHMS €r0 pa3MeEpOB.

JU1st IpSIMOYTOJIBHBIX, KPYTOBBIX, KPECTOBBIX CEUEHMH, a TAKXKe Ul TaBPOBBLIX CEYEHHH
¢ NOAKoH B cxkaTol 30ne K = 0.

s konbLeBeix ceuenHuit koddduumenT K paBeH OTHOIIEHUIO pasMEpPOB BHYTPEHHETO
AUaMETPa K Hapy>XHOMY.

JI1si TaBpOBBIX CeUEHUH C 110JIKOM B pacTAHYTOH 30HE, I KOpOOUAThIX U IBYTABPOBLIX
ceueHuH koapduiMenT K caeayeT onpeaears:
npu (by— b) / hyz 6 no dopmyie

K=1-hs/(2h), (3)

npu (by —b) / hy< 6 — no HOMorpamMMe NpHIoKEHHS .

3nech byu hy— MIMPHHA U BEICOTA MIONEPEUHOrO CEYEHHS PACTAHYTOH MOJIKH,

5.17 Koadbdunuent ycnosuii paboThl 6€TOHa GETOHHBIX KOHCTPYKUMH, YUNUTHIBAKOILUH
BIIMSIHUE Ha €r0 MPOYHOCTh [BYXOCHOTO HAaNpsDKEHHOIO COCTOSHMSA OINpPEAENAeTCs To
dbopmynam:
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a) IpY ICHCTBUYU HaNpsSHKEHUH pa3HOTO 3HaKa:
PYU POBEPKE MIPOYHOCTH CIKATOTO OETOHA:

-1
Yos =1+ (01 /|o3]) (Ry / Ry ) | @)
IIpH MPOBEPKE MPOYHOCTH PACTAHYTOIO beroHa:
vos = [1 + (03] /01) (RuR5)] ~', (5)

rlie 01 ¥ 63 —MaKCUMaJIbHbIE U MUHMMANbHBIE 3HAYEHUS TIaBHBIX HanpshkeHuid B 6etoHe, MITa;

0) npH NEHCTBUM HANPSHKEHUHN OHOTO 3HaKa Yps = 1,0.

5.18 KoapduuwreHT ycnouit paboTel 6€TOHa OETOHHBIX KOHCTPYKLMM, YUUTHIBAIOIIUT
BIIMAHUE Ha €ro NPOYHOCTh OOBEMHOIO HANpPHKEHHOTO COCTOSIHUS, ONpEACTseTcs Mo
bopmynam:

a) IpH1 BCECTOPOHHEM CXATUU:

Yps =1+4(l -0y ) (o] / Ry); (6)

0) IpU IBYXOCHOM CXATHH C PACTSHKEHUEM IO TPETHEH OCH:
TIPH NIPOBEPKE MTPOYHOCTH CkaToro 6eToHa — no popmye (4);
TIpH NIPOBEPKE NMPOYHOCTH pacTAHYTOro OeToHa:

-l
Yos ={1+[(loa[t|os])/c1](Ry/Rp)} 5 (7)

B) “pH /lByXUCHOJ\’I pdcm}i\‘CHMH CO CAkdlHCM TTO l‘pelbcfi OCH.

TPH TIPOBEPKE MTPOYHOCTH CHKATOTO HETOHa:

~1

TIpH NIPOBEPKE MPOYHOCTHU PacTsiHyTOro 6€TOHa — 1o gopmyiie (5),
rae o, — KOdQGUIHEHT 2(hhEKTHBHON MOPHCTOCTH GeTOHa;
G, — Cpe/lHee No Be/IMuKHe raBHoe Hanpskenue, Mlla.

Hns  coopyxkennt I u Il knmaccoB KOIDOHUMEHT o) HamIEKHUT ONPEAENATh
OKCIIEPUMEHTANbHBIM NyTeM. [IpM OTCYTCTBHMHM SKCIIEDUMEHTA/IbHBIX AAHHLIX JIOMyCKaeTcs
KO2(hOHLMEHT O, OTIpeNesATh Mo hopMyJie

o, =0,5(1-0)/Ry) 9)

U NPpUHUMATh HE MeHee o, = 0,15.
5.19 Koadduumenr ycrnosuit paboTel pacTaHyToro ©OeroHa xkeje300€TOHHbIX
KOHCTPYKLUWH, YUUTBIBAIOWM I BIUSHUE CXEMbI apMUPOBaHUSA, IPUHUMAETCS PABHBIM:!
Y»8=1,0 — 1npM OIHOPSOHOM apMHUPOBAHMM, a TaKXKE IPH OOBIYHOM MHOTOPAJHOM,
KOTJa pacCTOSIHHE MEXIY pAJaMH apMaTypbl MM MEXAY CTCPXHIMHU B psiLy
Honble 8d (d — nMameTp apMaTypbl);
Y»8=1,2 — TNpU MHOTOPSAHOM apMHPOBAHHM, KOTZla PACCTOAHHME MEXAY psaaMH
apMaTypsl U MeXJ1y CTEPXHSIMHU B psily paBHO WM MeHblUe 8d.
520 Kosbduumuent ycmoBuit  paboTel  6eTOHA  LEHTPAJIbHO  PACTAHYTHIX
KEJIE300€TOHHBIX 3JIEMEHTOB, YYMTBHIBAOLIMH BJMAHHE KOI(DOUIMEHTa M AMCIIEPCHOCTH
apMUpOBaHus, onpenenseTcs no Gopmy.ie

Yo = 1+100u%v? /d (10)
rne p - Kod(pGULMEHT apMUPOBaHHUS;
v = FE/Ep
d — [uamerp apMaTypbl, MM.

ITpu 100 p/d < 0,05 cnexyer NpUHUMATE Vs = 1,0.
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521 KosdduumeHnt ycnosuit paboThi pacTAHYTOro OETOHAa  KeNe300€TOHHBIX
KOHCTPYKIIMH, YUHTHIBAIOIIMH BIHsIHHE €ro Heynpyro# paboTel, onpeaensgercs 1o hopmynam:

[ipY OLHOPSAIHOM AapPMHPOBAIIMK PACTSHYTOH 30HBl CEUEHHs, a TAKKC [IPH OOBIYHOM
MHOTOPSITHOM:

Voro=1+(a+4d)/h,, (11)
M NpUHUMaeTcs He bonee
Voro=1+(c+4d)/h; (12)

IpY MHOTOPSITHOM JIMCIIEPCHOM apMHMPOBaHMM, KOTJAa DAcCTOSHHE MEXIy psAaaMu
apMaTtypbl ¥ CTEPXHAMH B Psijly paBHO HIIM MeHblIe 84

Yoo =1+ (a+4d, +3.a/)/ h, (13)
M IpUHUMaeTcs He Oollee
'Yb10:1+(c+4dh +Za;)/h,. (14)
B dopmynax (13) u (14)
a — paccTosiHMe OT pacTSIHYTOW TpaHM Ce4YeHHMd A0 Ocu OuvkaWiuero psaa
pacTSHYTOH apMaTypsl;
a4 —  PaCClOAIME MEKAY PALAMH dapMdlyPbi,
¢ — TapaMmeTp, onpejeNseMblii o Tabnuue 6;
h, — BBICOTA pacTSAHYTOH 30HBI CEUEHHUH;
dy, — nuaMeTp cTepkHel Orkaliiero K HEHTpanbHON OCH Pslla apMaTyphl.

MNpumeyanue - [pu onpeuesieHUn Kod3DPUIHEHTA Yp19 PACCMATPUBAETCS MMPUBCACHHOC CEYEHHE,
[pY 3TOM HAJIMYHe apMaTyphl B CXKATOMH 30HE I0TTYyCKAeTCA HE YUUTLIBATD.

522 KoadbduuueHT ycnopuit paboThl pacTAHYTOro OeroHa jkele300eTOHHBIX
3JIEMEHTOB, YYHUTBIBAIOWHMH BJHAHHUE IJIOCKOTO HANpPSKEHHOrO COCTOSIHUA NpW JeHCTBHH
HaTpsKEHUI pa3HOro 3HaKa, onpeaensercs no Gopmyne

-1
To117= |:l TYb8Yb10 (Gmc /Gmt )(Rbl,ser / Rb,ser )J ’ (15)

rae G,,.,0,, — CKUMAKUINC U pacTArnBatoME HANPIKCHHUA.

[IpH Yig Yp10> 2 ClieLyeT IPUHUMATH Ypg Yhi0 = 2,0.
523 Koapduunent ycnosuil pabotel OeTOHa OGETOHHBIX M KENE300€TOHHBIX
KOHCTPYKIMH, YYUTBIBAIOUIMH BIMsSHHE MHOTOKPAaTHOIO MX Harpy»Ke€HHs, ONMpPEACNAeTCs IO

¢dopmyne

yblz=1,3—{1gN/(1g2-106)](1,3—y;)12), (16)
rnie N — UMCIIO UMK/IOB HarpyXeHus,
Y'p12 — KO3IbOHUMEHT ycJIoBUH paboTbl O€TOHAa NPH 4YUCIC IMKIOB Harpy>XeHHs

N = 2:10°, npunnmaemslit no Tabmie 7.
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Tadonuuna 7

Coctosinme OeToHa
HO BJIAXHOCTH

KospduumeHnTs! yc1081it paboTel 0TOHE Y )2 [IPH MHOT'OKPATHO
NOBTOPSAIOILEHCSA HArPY3Ke U KO3 GHLMEHTE ACHMMETPHH LKA Py, PABHOM

0-0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
EcrtecTBeHHOM BIaXXHOCTH 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,0
BoaoHachleH eI 0,45 0,50 0,60 0,70 0,80 0,85 0,95 1,0

Mpumeuvanue

Gb,min/o-b,max» A€ Opmin U Ohmax —
HauGonbree Hanps>XCHUC B beroHe B npenesax HUKjIa U3MCHCHHA HArpy3KH.

I Koadduumenr v'py; st GeTOHOR, Kiace KOTOPBIX YCTaHOBAEH B BO3pacTe 28 CyT, NpUHUMAETCH B
COOTBETCTBUH C IKCIIEPUMEHTATLHBIMU JaHHBIMH,

2 Koaddwnuwent p, paseH p, = COOTBETCTBEHHO HAWMEHbBLIEE H

Tabnunpa §
MHHHMaJIbHOE YHUCA0 LIMKIOB HArPY)XEHUS Npy, HpH KOIPOHULIMEHTE aCHMMETPHHU LIUKIa Py,
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
3.10° 6:10° 10* 210" 3-10° 6:10° 2:10° 2:10° 10°

[Tpu uncne uukioB N MeHee pUBEJACHHBIX B Tabnuue 8 cielyeT NpuHUMAaTh Yp12 = 1,0.

5.24 Jlns coopyxenuit I u I1 knraccor koddhuitmeHT veroruit paboTer pacTsnyToro
6eroHa OETOHHBIX M KeJIe300€TOHHBIX KOHCTPYKUMH, YUMTBHIBAIOIUUM BJMSHUE ILBOB
OeTOHMPOBAHUs, CIEAYET ONPEACATh HA OCHOBAHWH DKCIIEPUMEHTOB.

Hnst coopyxenuit I u II knaccoB Ha npeABapUTENbHBIX CTaIMAX TPOSKTUPOBAHHUS, @ JUIf
coopyxenuit Il u IV kiaccoB — Bo Beex ciryyasix JONMyCKaeTcs NPUHAMATD Yp13 = 0,5,

Hns cxaroro 6eToHa BO BeeX CIydasx claeayeT IPUHUMATD Yp13 =1,0.

5.25 Koadduuuents: ycnosuit paloTel OETOHA, YYUTHIBAIOILME BIHMSHWE pPa3sHULB! B
Bo3pacTte 6eToHa KO BPEMEHH HarpyKeHHUs KOHCTPYKLMH 3KCIIyaTallMOHHBIMU Harpy3kamMu ¢
BO3pacTOM TBepAeHHs OeTOHa, COOTBETCTBYIOLIMM €I0 KNacCy I10 MPOYHOCTH Ha CXKATHUE MU
pactsbkeHue, s coopyxeHuid I m I ki1accoB onpeaenstorcs 3KCIIEPUMEHTANbHO, @ MpH
OTCYTCTBUHM 3JKCMEPUMEHTANbHBLIX JaHHbIX W i  coopyxenu# Il u IV kiaccos
NPUHUMaIOTCA 110 Tadauue 9.

Tadbauyga 9

Koauumest v, 14
Bospact GeTona Ko TIIPY CHKATHH 715 pafiOHOB
BpEMEHH HArpysKeHus CO CPCAHEro0BOH ¢ OTpULIATENLHOM
COOpYSKEHHUS, FOJL TeMTIEpaTypOH HapyXXHOTO CpeTHEroA0BOH NIPH PACTIKEHUH
' BO3MyXa TEMNEpaTypoH HapyKHOro
0 °C u BpiLe BO3AYXa

0,5 1,0/0,9 1,0/0,9 1,0/0,9
1,0 1,1/1,0 1,05/1,0 1,05/1,0
2,0 1,15/1,1 1,10/1,05 1,10/1,05

3,0 u Gonee 1,20/1,15 1,15/1,10 1,15/1,10

MMpumeuanue — B uncanrene npuBe/ieHs! 3Ha9eHNs KOIGOHIIUCHTA Yy 4 TPH MPOSKTHOM BO3pacre
Getona 180 cyT, B 3HaMeHaTe e — [IPHU MPOEKTHOM Bo3pacte Getona 360 cyT.
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5.26 Koaddunment ycioBuit paboTsl 6eTOHa, YUUTHIBAOIIKMHA pa3jvyle B MPOYHOCTH
OCTOHA COOPYKEHUSI U KOHTPOJIBHBIX 00pa3110B MPUHUMAETCS PABHAIM:

Yo15= 1,0 - mpH MEXaHM3WPOBAHHOM H3IOTOBJICHUM, TPAHCHOPTHPOBKE U Nojade OETOHHON
CMECH C pacnpeaeieHHeM U YIUIOTHEHUEM PYYHBIMU BUOpaTOpaMu;

Yois= 1,1 —p¥y aBTOMaTH3UPOBAHHOM MPHUrOTOBNEHHN OETOHHOW CMECH, NOJHOCTHIO
MEXaHHU3UPOBAaHHON ee TPAaHCMOPTHUPOBKE, YKIAAKE U YIUIOTHEHHH.

5.27 Hauaneuelif Moayib ynpyroctd O€ToHa €CTECTBEHHOTO TBEPAEHMA MaCCHUBHBIX
KOHCTPYKIIMH MMPU CKATHH U pacTshkeHUu £, cieqyeT npuHumath no tabuauue 10.

[lpu pacyere Ha NPOYHOCTE U MO JAcGOpPMALMAM TOHKOCTEHHBIX CTEPXKHEBBIX M
MJIMTHBIX 2JIEMEHTOB MOAYJb YNPYrocTH OeToHa cledyeT BO BCEX ClydyasX NPUHHUMATH 110
tabsuue 10 kak s 6eToHa ¢ MAKCHMMAaNbHBIM THAMCTPOM KPYMHOro 3anoaHutens 40 Mm 1
ocajKoii KoHyca, paBHOH 8 cM U Gosee.

Moayab casura 6erona G, cieayet NpuHAMaTh paBHbeiM 0,4 .

Hauaneueld k03¢ buLMCHT nonepeyHol aedopmaun (koadduuuent Ilyaccona) v
MPUHHAMAETCS PaBHBIM: 1/l MACCUBHBIX KOHCTPYKUMI — 0,15, 115 CTEpKHEBBIX M ITHTHBIX
KoHCTpyKumi — 0,20,

5.28 TInoTHOCTL Tskenoro GETOHa MPH OTCYTCTBMM ONBITHBIX AaHHBLIX JAOMYCKaeTCs
NpUHKUMATD 1o Tabmuue 11.

Apmarypa

529 Jlns  apMUpOBaHMs  KENE300€TOHHBIX  KOHCTPYKUMM  I'MAPOTEXHUYECKHX
COOpY)KEHHH  ClleAyeT NpPUMEHSTb apMaTypHYX CTailb, OTBEYAIOUIYI TPeOOBAHMAM
COOTBETCTBYIOILMX IOCY/JapPCTBEHHBIX CTAHJAPTOB WIIM YTBEPKAECHHBIX B yCTAHOBJICHHOM
TOPS/IKE TCXHUYECKHX YCIOBUH U NIPUHAISKAILYIO K OLHOMY M3 CICAYIOIIHMX BHLOB!

CTepXKHEBas apMaTypHas CTallb.

ropsyeKaTanas ~ riaaakas knacca A-I, mepuoanueckoro npoduius kmaccos A-II, A-1II,
A-1V, A-V; TepMHYeCKH M TePMOMEXaHWYECKH YIPOUHEHHas — MEePHONAUIECKOTO MPOPHIIs
wiaccoB AT-IIIC, AT-IVC, A1-VCK; ynpouHennas BeITSOHKKON knacca A-I11IB;

NPOBOJIOYHASt apMaTypHas CTajib:

XOJOAHOTAHYTAs TIPOBOJIOKA OBbIKHOBEHHAs — MEPHOANUECKOro npoduis knacca Bp-1.

Tl 3akiaHbIX geTanefl W COeAMHMUTENBHBIX HAKJIAlAOK CIEAYET TPUMEHSTb, Kak
NPaBUIIO, MPOKATHYIO YIVIEPOJUCTYIO CTab,

Mapku apMarypHOM cTanu Ul apMHPOBAHMA KEJIC300CTOHHBIX KOHCTPYKLHH B
3aBHCHMOCTH OT YCIIOBMI HX pabOTBI M CpeiHEN TeMIMepaTypsl Hapy»KHOTO BO3AyXa HanboJlee
XOJIO/IHOM TATHAHEBKH B padHoHE CTPOMUTENbCTBA CHEAYET NPUHMMATH MO JCHCTBYIOLIMM
HOPMAaTHBHBIM JOKYMEHTaM.

Apmarypuyto cranp knaccoB A-IlIB, A-IV n A-V pekOMeHAyeTCs NMpUMEHATb I
1peBapUTENbHO HANPSKEHHBIX KOHCTPYKUMHA.

5.30 HopmaTuBHbIE M pacueTHble CONPOTHUBIEHWS OCHOBHBIX BH/OB apMaTyphl,
MPUMEHAEMOM B KENE306ETOHHBIX KOHCTPYKUMAX THAPOTEXHHYECKHX COOPY)KEHWH, B
3aBUCHMOCTH OT KJ1aCCa apMaTypbl JOJIKHBI NPUHUMATELCA 1o tabanne 12.

Ipumeuanne —Havanbhple  MomynM  ynpyroct  OETOHOB,  MONTY4aeMBIX M3 JHTBIX
(caMOYTIOTHAIOMMNXCA) BETORHBIX cMecedt citeayer NPUHUMATE Ha 15 % nnke.
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Tab6auma 1}

- CpeHss MI0THOCTL BeToHa p, r/em’,
TTroThHOCTS - »
B 1IPH MAKCHMATbHOW KPYNMHOCTH 3aN0THUTENS, MM
3AMONHUTEUS, I/CM
10 20 40 80 120
2,60 + 2,65 2,26 2,32 2,37 2,41 2,43
2,65+2,70 2,30 2,36 2,40 2,45 2,47
2,70 +2,75 2,33 2,39 2,44 2,49 2,50
Tabnwmua 12
HopmaTueHbIe PacueTHble CONPOTHBIICHHS apMaTyphbl
COINPOTUBJIEHUA JUJIS IPEAEIIbHBIX COCTOAHMH NepBO#
PACTAKEHHUIO U rpynnb, MITa (kre/em’ )
pacHeTHbIC PACTAXKEHUIO | CXKATHIO
COMPOTHBIEHNA
Blfiﬂ H Knacc apMmatypsl paCT}D{(eHM}O apMaTyphst nonepe\“{oﬁ
JUTs TIPEAC/IBHBIX . (XOMyTOB,
COCTOSAHHUH BTOPOH Hpoﬂ%ﬂbﬂon OTOTHYTEIX R
TpYIINH, s CTepXKHEN)
MITa (xrc / cm?), R,
R:n; Rs,ser
1 Z 3 -+ 5
CrepskHeBast apMaTypa Ki1accoB:
A-l 235 (2400) 225(2300) | 175 (1800) | 225(2300)
A-Il 295 (3000) 280 (2850) | 225(2300) | 280(2850)
A-III, nnamerpom, Mm:
6 -8 390 (4000) 355 (3600) | 285(2900) | 355 (3600)
10 - 40 390 (4000) 365 (3750) | 290 (3000) | 365 (3750)
A-TV 590 (6000) 520 (5200) | 405(4150) | 400 (4000)
A-V 785 (8000) 680 (6950) | 545 (5550) | 400 (4000)
YnpouHeHHas BHITSHXKKOHA Kiacca
A-IlIB ¢ xoHTpONEM:
HAIIPSOHKEHUH U y/IHHeHUH 540 (5500) 490 (5000) | 390 (4000) { 200 (2000)
TOJIBKO Y TUHEHHH 540 (5500) 450 (4600) | 360 (3700) | 200 (2000)
IpoBoJiouHas apmaTypa Ki1acca
Bp-1, anamerpom, mMm:
3 410 (4200) 375 (3850) | 270 (2750) | 375 (3850)
4 405 (4150) 365 (3750) | 265(2700) | 365 (3750)
S 395 (4050) 360 (3700) | 260 (2650) | 360 (3700)

[Ilpumedanue — B crapHbIx Kapkacax JUIl XOMYTOB U3 apMaTyphl knacca A-I1I, amameTp koTopbix
MeHbine 1/3 IHaMeTpa NpoMONbHBIX CTEpX)HEH, R, paBHO 255 MITa (2600 krc/ oM’ ).

[pu oTcyTcTBHY cuenieHHs apMaTypsl ¢ 6eTOHOM R, paBHO HY MO,

Ilpu pacuere apMarypbl 10 TJIaBHBIM PacTATMBAIOLIMM HANpsOKEHUAM (OallKH-CTEHKH,
KOPOTKHE KOHCOJIH U JIp.) pacyeTHble CONMPOTUBIIEHUs apMaTypbl CICAYET NPUHUMATE KaK IS
IIPO/I0JIBHOM apMaTypbl Ha J1HCTBHE U3rHOAKOIIEro MOMEHTA.,

Ilpy  HamnexameM ~ OOOCHOBAaHMM A8 KEJE300€TOHHBIX  KOHCTPYKUMH
T'MAPOTEXHUYECKUX COOPYXKEHHH [OIMYCKAeTCsi NPUMEHATH CTEPXKHEBYIO M IPOBOJIOYHYIO

16

CH 41.13330.2012

apMatypy IpYyrux KJIacCOB, WX HOPMAaTUBHBIC MU PACYETHBIE XapaKTCPHUCTUKHU CJICOYET
MNpUHUMATE 110 HeﬁCTBy}OHIHM HOPMATHUBHLIM JOKYMCHTAM.

ITpuseyanne —HayatbHble  MOZYJIM  YUpPYroCTH  OCTOHOB,  NOJAYYAEMBIX M3 IHTBIX
{caMOYnIOTHAOIMXCA) OETOHHBIX cMeceH clellyeT npuHUMaTh Ha 15% Hibxke.

5.31 KoaddbuuueHTsl ycnoBuit paboThl HEHaNpAraeMoit apMaTypbl ClieayeT IPUHUMATD
no Tabsmue 13, a HarpsraeMoi apMatypbl — 0 JEHCTBYIOLMM HOPMATHBHBIM JOKYMEHTaM.

KoaduumeHt ycnoBuit paboTsl apMaTypbl Ipy pacyeTe Mo NpeacibHbIM COCTOAHUAM
BTOPOW I'pYIIITb] MPUHKMMAETCS PABHBIM €1MHHILIE.

Tabnuua 13
®axkTopsl, 00yciaBAMBaIOLINE BBEACHHE KoadoduuuenTs! ycnoBit paboTsl apMaTyphl
KO3 QMIMEHTOB yCIOBUH PabOThI apMaTyphl YcnosHOe 0603Ha4eHNE 3Hauenue
MHOroKkpaTHOE NOBTOPEHHE HATPY3KH Ysi CwMm. 5.32
JKenezobeToHHBIE Y7IeMEHTHI Y52 1,1
Crajiexene300eTOHHBIE KOHCTPYKLHH Ys3 0,9
(OTKPBITBIE U MOJ[3€MHbIE)

ITpumeuvanue — [Ipn HanMuuKM HeCKOAbKUX (PAKTOPOB, ACHCTBYIOLMX OAHOBPEMEHHO, B pacHeT
BBOJHUTCS fIPOU3BEACHHE COOTBETCTBYIOLIMX KOIPDHUNEHTOB YCAOBUH paboTh!.

5.32 PacueTHble COMPOTHBIEHMS HEHANMpPAracMoM CTEP)KHEBOM apMaTyphbl IIpH pacyeTe
Ha BBIHOCJIUBOCTH CJelyeT ONpeNessTh o GpopMyie

Rsl ZYSIRw (17)

rae vs1 Ko3(pOUUMEHT ycl0BHi paboThl apMaTypbl, ONpeae/IseMbiii 10 GOpMyJIe
v =3,25-| lg N /(182:10°)|(3.25-7) (18)

Y IpUHUMaeMbld He 6ojee vy = 1,0,

3neck v's; — KOdhQUUMEHT yCJI0BHI paboThl apMaTyphbl IIPY 9MCIE LUKIOB HATPYKEHUA
N=2-10°

3Ha4YeHHus ¥'s) ONpeaesoTCs:

asst apmatypsl kiaccoB A-I, A-II, A-III no dopmyie (19),

IJ1st IpyTUX Kiaaccos apMaTypbl — o CIT 63.13330.

Yo =(L8nonen. )/ [1=ps (1=mgnyme /1.8) |- (19)
3nech N9 — KOID@HULMEHT, YYWTBIBAIOWMIA KIacc apmaTypbl, [IPHHAMAaEMbIH 10
Tabauue 14;
nNs — KOdOQHULUMEHT, YUHTHIBAKIIMA [IHAMETP apMaTyphl, TPUHUMAEMbIH 10
tabauue 15;
Ne — KOX(POULUMEHT, YUUTHIBAIOUIMHE THIl CBAPHOIO CTHIKA, [PUHMMAEMbIH MO
tabnuue 16;
Ps — KOIDOULIHMEHT aCUMMETPUH UHMKIIA, Ps = O min, /Os,max » TAE€ Osmin U Oy max —~
COOTBETCTBEHHO HaMMeHbLUEe M HauOOJbLICE HAMpSKEHHS B PacTAHYTOM
apMarype.

®opmyna (18) cnpasennvBa npu N <2 - 108,
Ipu ducne UUKIOB HArpyxeHus N = 2 - 10 crieyeT NPUHNMATD Vo1 = Y's1 ©
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PactaHyTasd apMaTypa Ha BBIHOCJIMBOCTH HE IMPOBEPAETCS, €CAU KOIPPULHMEHT Y's,
onpenenseMslii no gopmyse (19), 6onsule 1,0.

Tabnuua 14
Kuacc apmartypst Kosbduuuenr n o
A-l 0,44
A-T1 0,32
A-III 0,28
Tabanuua 15
JuameTp apMaTypbl, MM Jo 20 30 40 60 n 6onee
Koadduument n 1 0,9 0,85 0,8

I[IpumMeyaHue— J[as mpoMeXKyTOUHBIX 3HAYEHHUH JMaMETPa apMaTypbl 3HaYeHHe KOIGbOUIIHEHTa 1| ,
HNPHHUMACTCS JIMHEHHOR HHTEPIOISIHER.

Tabnuua 16

T cBapHOTO COEAMHEHHS CTEPKHEBOHW apMaTyphl KoadduuueHt n.

KOHTaKTHOE® CTHIKORBOE THTTOR:

KC-M (¢ mexannyeckoil 3a4HCTKOMN) 1,0

KC-0O (6e3 mexannyeckoi 3a4HCTKH) 0,8
CTBIKOBOE, BBINOTHEHHOE CHIOCOOOM BaHHOW OJTHOMIEKTPOHON
CBapKM Ha CTaNbHOM IM0/IKIa/Ke py €€ AJUHE!

5 u Oojiee AMAMETPOB HAUMEHBIUETO U3 CTHIKYEMBIX CTEPIKHEH 0,8

1,5 - 3 qaMeTpa HaUMEHbIIIErO U3 CTHIKYEMBIX CTEPXKHEH 0,6
CTBIKOBOE C NAPHBIMHU CUMMETPHYHBIMH HakJIaJIKaMH 0,55

[IpuMewanue - s apMaTyphl, HC MMCIOIICH CBapHBIX COEAMHEHHUH, 3HaYCHHC KOYPPHULHEHTa 1),

NPpUHHUMACTCA PaBHLIM CAMHHMLIC.

5.33 PacueTHBie CONPOTHBIEHMS apMmaTypbl [pW  pacdeTe Ha BBIHOCIMBOCTB
Npe/iBapUTe]bHO  HAaMpPSHKEHHBIX  KOHCTPYKLMH  ONPEAENAOTCs Mo ACHCTBYIOLIMM
HOPMATHBHBIM JOKYMEHTaM.

5.34 Mouyau yrpyroctd HEHanpsaraeMoi M CTEPXHEBOHW HampsraeMod apMartyphbl
NPUHUMAKTCA Mo Tabauue 17, a apMaTypsl ApYTMX BUAOB — 110 AEHCTBYIOIUM HOPMATHBHBIM
JOKYMEHTaM.

Tabnuua 17
Knacc Moaynb yIpyrocTi apMaTyphl |
Bun apmarypet apMaTyphl E?f 10 ‘)g, i/)lll'[a (KFC]:; cr\aTz}),p
CrepxxHeBas A-IL A-lI 210 (2100)
A-III 200 (2000)
A-IV, AV 190 (1900)
A-IlIs 180 (1800)
ApmMatrypHas POBOJOKA Bp-1 170 (1700)

5.35 Tlpu pacuere xene300€TOHHBIX KOHCTPYKLMI THAPOTEXHUHYECKUX COOPYKEHUH Ha
BBIHOCJIMBOCTh HEyNpyTHe naedhopManvd B CXaTOH 30HE O€TOHA ClIEAYET YYMTHIBATDH
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CHIXXEHHMEM MOJYJIsl yNpyrocTH 0eToHa, NpuHUMas K03 (UIMEHTH MPUBEISHUS apMaTyphl K
6eroHy V' mo tabnuie 18,

Tabnrnua 18
Krace 6eToHa 10 IpOYHOCTH Ha CxkaThe BIS B20 B2S B30 B35 B40
KoadduuueHt npuseaenns v' 25 23 20 18 15 10

6 KoncrpykruBlbie Tpe0oBaHHA

6.1 Ilpyu mNpOeKTHPOBAHMM KOHCTPYKUMH, HCIBITHIBAKOILMX TeMIlepaTypHble U
BJIAXHOCTHBIE BO3AEHCTBHS, A/ MNPENOTBpALLEHMA TPELIMHOOOPa30BaHUA HEOOXOIUMO
npefycMaTpuBaTh  CJIEAYIOUIME  KOHCTPYKTHBHBIE  pEUIEHMs M TEXHOJIOTHYEcKHe
MEpONPHUATHSL.

6.1.1 KoHCTpyKTHBHBIE PEIIEHUsL:

BbIOOp HanboJIee palMoHalbHOM KOHCTPYKIMH B JaHHBIX PUPOAHBIX YCIOBHSIX;

paspe3ka KOHCTPYKIHH IOCTOSHHBIMU A€(OPMaMOHHO-0CaI0UHbIMH [IBAMH;

pa3pe3ka KOHCTPYKUMHM TMOCTOSHHBIMM M BPEMEHHBLIMM  TEMIEPATYPHBIMM W
ycalO4YHbIMH 1LBAMHU;

}’C'I‘pﬁﬁCTR(‘ TENTOM3IOTAIMN HA MTAPVIKHEBIX AeTOHHLIX TOBEPXHOCTAX!

NMPUMEHEHUE MpE/BapUTENbHO  HAMpSKEHHOHW  apmartypbl (41  TOHKOCTEHHBIX
KOHCTPYKLHH).

TexHoMOrHUECKHE MECPOIIPUATHS:

CHWYKEHHE TeIUIOBbIIEACHH OeToHa NPHUMEHEHMEM HHU3KOTEPMHUYHBIX LEMEHTOB,
yMEHbLICIIMEM pacXoJa IIeMEHTa 3a CUYeT HCIIOIb30BaHUA BO3JAYXOBOBJEKAIOIINX U
MIaCTHOULMPYIOLIHUX j100aBOK, 30J1bI-yHOCA U JP.;

-perynupoBaHHe TeMIepaTypbl OETOHHBIX CMECEN;

MaKCHMaJIbHOE pacCCHBaHHWe HavanpHOHW TETIOTBl M 3K30TEPMHMHM 3a CUET Hambonee
BBIFO/IHOIO COYETAHHUsS BBICOTLI SIPYCOB OCTOHMPOBAHMS M HMHTEPBAJIOB MEXAY YKIaAKOH
SpyCOB NPH 3alaHHOW MHTEHCHBHOCTH POCTa COOPYIKEHHS,

pEryIMpOBaHUEe TEMIICPATYPHOrO M BIAXIIOCTHOIO PEXHUMOB MOBEPXHOCTEH GETOHHBIX
MaCCHBOB /IS 3AQIMTbI THX MOBEPXHOCTEH OT PE3KMX KOJeOaHMI TeMIepaTypbl Cpe/ibl U
COXpaHeHHs B TEIJIO¢ BPEMs roAa BO BI&KHOM COCTOSAHMM C MOMOIILK MOCTOSHHOW HIH
BPEMEHHOM TEMI0U30/SLUUH HITH TeTUIOTMAPOU30IAL1H, 110JIMBKM BOJOH, YCTPOHCTBA LIATPOB
C KOHIMIIMOHUPOBAHMEM BO31yXa U T.I1.;

MpUMEHCHHUE TPYOHOIO OXJIaXICHHs! OETOIHON KIAAKH,

[OBBLILIEHHE OJHOPOAHOCTH O€eTOHa, O0ECHEYEHHE €0 BBICOKOW pacTsHKUMOCTH,
MOBBIILLIEHHE Tpe/ieNia IPOYHOCTH Ha OCEBOE PACTKECHHUE,

3aMBIKAHME CTATHUCCKH HEONPESACNUMBIX KOHCTPYKUMH, a TaKkKe OMOHOJIMYHBAHHE
MaCCHBHBIX KOHCTPYKIMH MpH TeMmmeparypax OeToHa, ONM3KMX K €ro MHHHMAJIbHBIM
IKCIUTYaTALIUOHHBIM TEMIIEPATYPaM.

YCTPOﬁCTBO NMOCTOAHHBIX H BPEMCHHbIX IIBOB

6.2 Jlna npenoTBpalleHrs 00pa3oBaHMS TPELIMH MM YMEHBIICHUS WX PAacKpbITHs B
MOHOJIMTHBIX OETOHHBIX M K€JIe30D0E€TOHHBIX COOPYXEHHAX HEOOXOAUMO NperyCMaTpHBaTh
MIOCTOSIHHBIE TEMITEPATYPHBIE LUBBI, & TAK)KE BPEMEHHBIE CTPOUTEIIbHBIC LIBBI.

[TocTosiHHBIE BB AOKHBEI OOECIEYMBATH BO3MOXKHOCTb B3aHMMHBLIX [MEPEMELICHHH
YacTel COOpYKEHHs KaK B IIPOLECCE CTPOUTENLCTBA, TAK U B TNIPOLIECCE IKCIITyaTalvH.

BpemeHHbIe CTPOUTEIBHBIE LBbI A0KHBI 00€CIIEYHBATS:
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CHIKEHME TEMIIEpaTypHBIX HaNpsKeHWH B OeTOHE B mpouecce BO3BEAEHHs
COOPYKEHHH;

CHIKEHHE YCHIHH, BbI3BAHHBIX HEPABHOMEPHOH OCAIKOH 4acTed COopyxeHuit B
CTPOUTEJIbHBIN MEepHO;

cobmonenne TpedyeMol HHTEHCHBHOCTH PaboT MO BO3BECHHIO COOPYIKEHHS;

YHUGUKAUMIO apMOKOHCTPYKUHMH, onanyOku, COOPHBIX 371€MEHTOB U T.II,

6.3 IlocTosiHHBIE BBl B COOPYXKEHHSIX MOIYT BBIUIONHATBCS CKBO3ZHHLIMH WM B BUJE
Hape30B I10 MOBEPXHOCTSAM, MOABEPKEHHBIM 3HAYUTENBbHBIM KOIeOaHUIM TEMIEPATYPhI.

PaccTosHne Mexay MOCTOSHHBIMM M BPEMEHHBIMH IIBaMH CjiefyeT Ha3HauyaTh B
3aBUCHUMOCTH  OT  KJIMMAaTHYEeCKMX W  TEOJOTHYECKHMX  YCIOBHH, KOHCTPYKTHBHBIX
0COOEHHOCTEN COOPYIKEHHUH, MOCIEI0BATEIBHOCTH MPOU3BOICTBE paboT M T.II.

6.4 Jlns cOOpPHO-MOHOJNMTHBIX KOHCTPYKLHMH HeoOX0oauMo  IMpeaycMaTpuBaTh
MEpOTIPHUSATUSA, OOECNEYHUBAIOIME HAUIEKALLYIO CBA3b 10 [MOBEPXHOCTAM KOHTAaKTa [pH
OMOHOJIMYMBAHUH KOHCTPYKLIMH.

6.5 J11s yMEeHBLIEHHS TEMIIEPaTYPHBIX HaNPsKEHWH, a TakxkKe BIUSHUS HEPaRHOMEPHBIX
OCaJloK OCHOBaHMA TIPU COOTBETCTBYIOIIEM OOOCHOBAaHMM JONYCKAETCs YCTPAMBATH
BPEMEHHbBIE DACIUMPEHHBIE LIBBI, 3aMoJHseMbie OETOHOM (3aMblkaloule OJOKH) TMoce
BBIPABHUBAHHA TEMIIEPATYP U CTAOMIM3ALHMH OCAMIOK.

Hasnauenue 1peav.dLHOI0 1 HOHCPCHIION0 APMHPOBAHUH

6.6 B MaccuBHBIX Kesne300€TOHHBIX 3JIEMEHTaX TIHIPOTEXHUYECKUX COOPYIKEHHH,
pasMepbl KOTOPBIX NMPEBBIMIAIOT TpeOyeMble MO pacyeTy M Ha3Ha4yeHb! N0 KOHCTPYKTHBHBIM
MIIH TEXHOJOIMYECKUM COOOpaXEHUAM, a B 00JedKax TMAPOTEXHHUECKHX TyHIeied — BO
BCEX CJy4Yasix, MUHHMAaJbHbIA MPOLEHT apMHPOBAHUS HEe HOPMHUpYeTCs, U ceueHue paboyci
apMaTypbl Ha3HAYaeTCs B COOTBETCTBUU C PACUETOM.

[Inomans ceyeHuss NMpoaoJbHOH apMaTyphl OCTAIbHBIX JKeJe300€TOHHBIX 3J1eMEHTOB
A0JKHA NpUHUMATLCs He Medee 0,05 % ot niowmanu pacyeTHOro ceueHus OeToHa.

6.7 PaccTossHMe B cBeTy MeuUIy apMaTypHbIMH CTEPXHSMH MO BBICOTE W LIHPHHE
CeYeHHMs A0JDKNO obeclieunBaThL COBMECTHYIO pabOTy apMaTypel ¢ OCTOHOM M Ha3Ha4yaThCs C
y4eTOM yA00CTBa YKJIAAKU U YILIOTHEHHUS! OETOHHON CMecH.

PaccrosHne B cBeTy MEXOY CTEPXKHSMH apMaTyphl U1 HEMACCHUBHBIX KOHCTPYKIHH
cieayeT NPUHUMATE ¢ YYETOM YCJIOBUM MX OETOHUPOBAHH.

B MaccHBHBIX Ke/1e300€TOHHBIX KOHCTPYKLHUAX pacCTOSHHA B CBETY MEXLy CTEPKHIMH
paboueil apMaTypsl MO HIMPUHE CEUCHUS OMPEACTAIOTCsS KPYIHOCTBIO 3alOoNHUTEN OeTOHa,
HO He MeHee 2.5 d, r/ie d ~ tnameTp apMaTyphbl.

6.8 TomuuHy 3aIMTHOrO ¢/1051 6ETOHA CIEyeT IPUHUMATD:

JJIS JIMUEBBIX MTOBEPXHOCTEN KOHCTPYKLMH, HE MOABEPralOUIMXCS HEMOCPEeICTBEHHOMY
BO3/JICHCTBHIO BOJBI, NAPOB BOJABI MJIH aTMOC(EPHBIX 0caJkoB: He MeHee 30 MM s pabGoueit
apMaTypbl U 20 MM [Js pacnpeAenauTeNbHOM apMaTypbl M XOMYTOB B Oajikax W IUINTax
BHICOTOM 110 1,5 M, a Takye B KOJJOHHAX ¢ MEHbIIEeH CTOpOHOH 10 1,5 M;

JJIS JTMLEBBIX MOBEPXHOCTEHM KOHCTPYKUMH M yacTel cOOpY)XEHWH, IMOBEpratolnxcs
HETOCPEACTBEHHOMY BO3JACHCTBHIO BO/IBI (30HBI [IEPEMEHHOTO FOPU3OHTA BOJIbI, TOBEPXHOCTH
BOJIOC/IMBOB ¥ BOJOCOpPOCOB, 061e1KK Oe3HAlOPHBIX TyHHENEH, MIHTHl KPEMeHHs! 0TKOCOB
KaHaJIOB U T.I.) B COYETAHUU C BO3JEHCTBUEM 3aMOPAXUBAHUI—OTTaUBAHMS, KABUTALIUKA WIH
UCTHpaHUA HaHOCaMH — He MeHee 60 MM U HE MeHee IByX AMaMETpOB CTEpXHEH s paboueit
M pacnpefeauTensHol apMaTtypbl, OJT0 e TpeOoBaHME . JO/DKHO BBINOJHATBCA IS
KOHCTPYKLHMH M 3JIEMEHTOB COOPYKEHHH, 3alUUTHbIE CIOM O€TOHA KOTOPBIX CHCTEMAaTHYECKH
MOJBEPraroTCs BO3AEHCTBUIO MapOB BOBI.
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TomuuHy 3awmTHOrO cios OeTOHa B JKENe300€TOHHBIX KOHCTPYKLMSAX MOPCKHX
TUIPOTEXHHYECKHUX COOPYKEHUH HeOOX0AUMO MPUHNMATh:

Ai1st paboyel apmaTypel CTepKHEBOH — He MeHee 60 MM,

JJI pacrpeie/IMTe/IbHON apMaTypel U XOMYTOB — He MeHee 40 MM.

Jnst 3alMTHBIX c10eB OeTOHa JO/KeH NpPHMEHAThCs OETOH Kiacca MO MPOYHOCTH He
Hike B20, npu 3ToM MOpPO30CTOMKOCTH M BOAOHENPOHHULAEMOCTh 3TOTr0 OETOHA JOJIKHBI
OBITb HEe HMXKE MPENbSBICHHBIX TPOEKTOM K JIMLEBBIM MOBEPXHOCTSAM JaHHBIX KOHCTPYKLMH
MIIM YacTed COOPYIKEHHS.

Jns  cOOpHBIX  Kene300€TOHHBIX  JNEMEHTOB  3aBOJACKOTO  M3rOTOBJIEHUA IpH
MpUMEeHEeHnH OeTOHa Kj1acca Mo NMPOYHOCTH Ha ckaTue B1S W Bbilie TOMIMHA 3alIUTHOTO
CJ105 MOXKET OBITh YMEHbIIEeHa Ha 10 MM MPOTHB YKa3aHHBIX BBILIE BEJIHUYHH.

ITpu akcnyataumu xene300€TOHHBIX KOHCTPYKLHMHW B YCIOBHUAX arpecCMBHOW Cpelbl
TOJILMHY 3alllMTHOTO €10l HEOOXOAUMO Ha3HauyaTh He MeHee 60 MM,

6.9 B HeTpeuIMHOCTOMKHX >KeNe300€TOHHBIX TWIMTaX M CTEHax CEYEHHMEM BBICOTOM
60 cm u Gonee ¢ koadpduunentom apmuposanus p < 0,008 npu HaanexameM 00OCHOBaHUH
JOMyCcKaeTcsl ~ MHOTOPsJHOE  pacroyIOKeHHe  apMaTypbl [0 CEYEHHIO  JJIEMEHTA,
CMOCOOCTBYIONIEE YMEHBIIECHHIO MAKCHUMAJLHOM IUMPHMHBI PACKPBITHS TPELIMH [0 BBICOTE
CEeYEeHHst,

6.10 Ecinit CIopumim apMATyphl pA3MCILAIOTCH B ABd 1 Ooldee psid, 10 AHaMCIpLI
CTepIKHE# pALIOB AOJDKHBI OTIIMYATLCS APYT OT Apyra He 6oee, yeM Ha 40 %.

6.11 W3  yciooBust  JOArOBEYHOCTH  THAPOTEXHHYECKHX  COOpY)KeHMH  Oe3
IIPEABAPHTESLHOIO HANpsOKeHUss AMAMETp apMmaTypbl ClEAyeT HPHUHUMATh Ui padouci
CTEP)KHEBOM apMaTypbl W3 ropsyekaTaHoW cranu He Menee 10 MM, ang cnupanedn ¥ s
KapKacoB M CETOK BS3aHBIX WJIM M3rOTOBJIEHHBIX ¢ NMPUMEHEHHWEM KOHTAKTHOM CBapku — He
MeHee 6 MM.

.6.12 TIpoobHbIE CTEPKHKU PACTAHYTON M CXKATOR apMaTypbl JOMKHEI ObITh 3aBE/IEHBI
3a HOpMajbHOE WM HAaKJIOHHOE K IIPOAOJIBHOW OCH DIEMEHTA CCYEHHC, TS OHU He
TpeOy1oTes 110 pacyeTy.

6.13 PacnpenenurensHyr0 apMaTypy A 2JEMEHTOB, palOTalOIIMX B  OJHOM
HAIPABJIEHNH, CJIe/lyeT Ha3HayaTh B pa3Mepe He Gonee 10 % o nitomanu pabouen apMaTypel
B MeCTe HanOoIbIIero u3rudarolllero MOMEHTa.

6.14 Tlpy BBINOJAHEHUH CBAapHBIX COEJMHEHMH apMaTypel CIEAYeT BBIMOJHATD
TpeGoBaHus IeHCTBYIOLIMX HOPMATUBHBIX JOKYMEHTOB.

6.15 B KOHCTPYKUMSAX, paCCHUTHIBAEMBIX Ha BBIHOCIMBOCTb, B OJJTHOM CEYCHHH TOJIKHO
CTHIKOBaTbCA, KaK MpaBWIO, He OOnee MONOBMHBI CTEP)XHEBOM pacTsaHyTol paboueit
apMmaTyphl. IIpMMeHeHHe CTBIKOB BHaxJecTKy (6€3 cBapku M CO CBApKOH) IS pacTAHYTOH
paboueit apMaTypbl B 9THX KOHCTPYKLMSAX HE JOMYCKaeTCS.

6.16 B usru6aempIx sJeMeHTax MpH BbicoTe ceueHus 6onee 700 Mm y GOKOBBIX rpaHen
CJIEyeT YCTAHABIWBATH KOHCTPYKTHBHBIE NPOJOJIbHBIE CTEPXKHH. PaccTosHne Mexay HHUMH
[0 BBICOTE AOKHO ObITh He Oosee 400 MM, muomaab MOMEPEUHOIO CCYEHUS —~ HE MEHEE
0,1 % or mowaand ceueHHs OeTOHA, MMEIOIIErO Pa3Mep, PaBHLIK MO BBICOTE 3JIEMECHTA
PACCTOSIHHIO MEX/Y 3TMMH CTEPXHSMH, 110 LIKPHHE — [OJOBUHE LIMPHHBI pebpa 3/ieMeHTa,

Ho He Gosee 200 MM.
6.17 V Bcex MOBEPXHOCTEH KeNe300eTOHHBIX 3J1eMEHTOB, BOJIM3M KOTOPBIX CTABUTCS

MpoJo/bHAA pacyeTHas apMaTypa, HeoOXOAMMO NpENyCMaTpUBaTh TAKXKE MONEPeYHyIo
apMaTypy, OXBATHIBAIOLLYK KpaiHWe MNpoJoJbHBIE CTEPKHM. PaccrosHue —Mexay
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MOTIEPEYHBIMHU CTEPXKHAMHU JOJKHO OBITH He Oos1ee 500 MM M He Oonee YABOCHHOMH IMPHHEI
I'PaHH JJIEMEHTA.

6.18 Bo BHELEHTpENHO CKATHIX JMHEHHBIX IeMEHTaX, a TaKkKe B CKaTOi 30He
M3rH0AEMBIX DJIEMEHTOB NpPH HAIMYMM YUYUTBIBAEMOW B pacyere CHKaToOW IMpPOJOJLHOM
apMaTypbl HEOOXO/IMMO TIpelycMaTpUBaTh YCTAaHOBKY XOMYTOB.

PaccTostHMe Mexay xoMyTaMy cieAyeT MpUHUMATh B BA3aHBIX Kapkacax He Qosee 154,
B CBapHbIX ~ He Oonee 204 , rae d — HaMMEHBIIMI IMaMETpP CKaTOH MPOAOIBHOM apMaTyphl.
B o6oux ciayuasx paccTosiHre MeXIy XOMyTaMu J0/DKHO OBITh He Gonee 500 MM,

KoHcTpykumust monepeyHol apMmaTypbl A0/DKHA OOECIEUMBATH 3aKPEIUIEHHE CHKATBIX
NPOJOJBHBIX CTEPKHEH OT OOKOBOTO BBITYYHBaHUSA B IIOOOM HampaBlIeHHH,

B MecTax CTbIKOBKM pabouell apMmaTypbl BHaxJecTKy 0€3 CBapkM MM eciu obiiee
HACBILIEHHE J/1EMEHTA MPOJOJIbHON apMaTypol cocTamisieT Gonee 3 %, XOMYThI CleAyeT
yCTaHaBJIUBATh Ha paccTosiHuu He O6ojiee 104 u He 6osee 300 MM,

B MaccuBHBIX BHELEHTPEHHO CKATBIX JJIeMEHTaX, PAaCCUMUTaHHBIX 0e3 yyeTa CKaToM
apMaTyphl, pAaCCTOSIHUE MeXAy KOHCTPYKTHBHBIMU IONEPEYHBIMH CBS3AMHM (XOMYTaMH)
JOMYCKAETCs YBEINYMBATh 10 ABYX BBICOT (ILIMPHH) dJIEMEHTA.

6.19 PaccTosiHie Mexay BEPTHKATbHBIMH MOMEPEYHBIMH CTEPIKHAMH B JJIEMEHTAX, He
MMEIOUIMX OTOTHYTOM apMaTyphl, M B CIydasiX, KOrla MnonepedHas apmarypa Tpedyercsi no
pacyeTy, He0OXOAMMO MPUHUMATB!

) Hd OPHOMOPUBIN y4aCTRAN (He aMcHee LY HPOIC L) HPH BLICOLC CCUCHHA MCIHCY kL ik
paBHOM 450 MM — He GoJiee A/2 u He Gonee 150 MMm;

npu BeicoTe cedeHus Gosee 450 MM — He Gostee 4/3 1 He Oonee 500 Mm;

IIPU BBICOTE ce4eHHs, paBHOH unu 6osee 2000 MM, — He Bosee A/3;

0) Ha ocTanbHOM YacTH mponerta npu BeicoTe cedeHust 300 — 2000 MM — He Gonee
(3/4) h v "e 60nee 500 MmM;

npu BeicoTe ceueHus Oosee 2000 mm — He Oonee (3/4) & .

6.20 B anemenrax, paboTaromMx Ha M3rub ¢ KpydEHHEM, BS3aHble XOMYTHI JOJKHBEI
OBbITh 3aMKHYTBIMHM C MEpenyckoM MX KOHLOB Ha 30 IMaMETpOB XOMYTOB, a IIPH CBapHBIX
Kapkacax Bce MONEPeYHbIE CTepXKHH OOOMX HampaBlIeHUH AOMKHBI OBITH MPUBAPEHBI K
YTJIOBBIM IIPOJOJBHBIM CTEPXKHSM, 00pa3yst 3aMKHYTBIH KOHTYP.

6.21 OtBepcTust B sKeae300€TOHHBIX DJIEMEHTaX clelyeT pacrojarath B Mpeaesiax
SYEEK apMaTypHBIX CETOK M KapKacoB.

OtTBepcTiss ¢ pasMepamy, NpPEBBIIAIILMMHA pa3Mepbl  AUEEK CETOK, JOJIKHBEI
OKaMMJIATBCS AOMONHUTENBHON apmaTypoit. CyMMapHas IUIOLIa/ib €€ CEeUCHUs! J0MKHA ObITh
HE MEHEE CEYEHHs npepBaHHON pabouel apMaTyphl TOrO e HalpaBJIeHUsL.

6.22 Ilpy npOeKTHPOBAHMM  CTa1€XkKeNe300€TOHHBIX  KOHCTPYKLUHH  HaIUIEKHUT
obecrneynBaTh COBMECTHYIO paboTy apMaTyphl U CTalnbHOH 0OIUIOBKH, TOo/NuUNHY O0IHLIOBKH
CIelyeT NPUHUMATh MHHHUMAJbHOW IO YCIOBHAM MOHTaXXa M TpPaHCHOpTHpoBaHMs, B
CTaj1eXeNe300€TOHHBIX 3JeMeHTaX BojomnoAsonsgiwero tpakrta ['OC TommmHa CTanbHOM
O0JIMLUOBKM JOKHA MPUHUMAThCS U3 YCoBus Ay < As (3mech Ay v A _ Momans ceyeHus
COOTBETCTBEHHO CTalbHOW OOJMIIOBKM M CTEP>KHEBOM apMaTypbl B PacyeTHOM CEYEHHM
3JIEMEHTA).

6.23 ApmaTypa xejie300€TOHHBIX KOHCTPYKLUMH NOKHA TIpedyCMaTpUBAThCS B BHIE
apMoGepM, apMOTIaKETOB, CBAPHBIX KApPKACOB, CETOK M LITYYHOH apMaTyphl.

Tvnel  apMOKOHCTPYKLHMM clleMyeT Ha3Ha4aTb C YUYETOM MPUHATOrO crnocoba
npou3BoAcTBa paboT. OHM AOKHBEI 00eCTIeYHBaTh BOZMOXKHOCTh MEXaHU3UPOBAaHHOMN NOJauH
O€TOHa M TILATEJIBHOM ero NpopaboTKH.
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YCcTaHOBKY apMaTyphl B kKeJ1€300€TOHHBIX KOHCTPYKLHMSIX HEOOXOAWMO MPOU3BOJAMTH
MHAYCTPUAIbHBIMM METOJaMM MPH MaKCHUMaJlbHOH 3KOHOMHH MeTajjla Ha KOHCTPYKTHBHBIC
37EMEHTHI /LISt 3aKpeniienns ee B 0.10ke OeTOHUPOBAHUA.

YBenuueHve TUIOMAIM  CEYEHWs  apMaTyphl, ONpPEAENICHHOW  pacyeToM  Ha
3KCIUTyaTaliMOHHBIE HArpy3KH, AJIs BOCIPHUATHS Harpy3oK CTPOMTEIBHOro Mepuoja, Kak
NpaBUJIo, He JOMyCKaeTcs,

6.24 OTKpbITbiE TOBEPXHOCTH OETOHHBIX COOpPY)KEHMH, Haxojasuecs B 30He
TIEPEMEHHOT0 YPOBHS BOJbl ¥ MOJBEprarolIMecs BO3AEHCTBHIO OTPULIATEIbHBIX TEMIIEPATYP,
a TaKKe OTKPBIThIE MOBEPXHOCTH COOPYXEHHH, BO3BOAUMBIX B YCIOBHSX )KapKOI'O CYXOro
KJIMMaTa, J0MYyCKaeTCsl apMHUpoBaTh CETKaMM M3 apMaTyphl kiacca A-II quamerpom 16 mm.
Bo Bcex oOCTanbHBIX Clydasx KOHCTPYKTHBHOE apMHpPOBAHHE OTKPBITHIX MOBEPXHOCTEH
OETOHHBIX COOPY KEHH I HOMyCKaeTCsl TONBKO MPH CIELIHATBbHOM 000CHOBAaHUH.

IlOﬂOJ'lHHTEJleble YKa3aHHUsA no KOHCTPYHUPOBAHHIO npeaBaprHTeJabHO
HANpPsAXEHHLIX 2JI€EMECHTOB

6.25 Ilpu KOHCTPYMpOBaHMM TPEABAPUTENBLHO HAMPSKEHHBIX DJIEMEHTOB ClEIYeT
BBIMOJIHATE TpeOOBaHUsA AEHCTBYIOUIMX HOPMATHMBHBIX JOKYMEHTOB Ha IPOEKTUPOBAHHE
OTACTBHAIX BUIOB COOPYKeHUi U TpeboBaHus 6.26 — 6.31.

6.26 TlpuBapka W npHxBaTKa K HATIHVTOH apmartvpe Kakux-iubo neraned He
JOMyCKaeTCH.

D10 TpeboBaHVe HE pacrpOCTpPaHsAeTCs Ha MPUBApKy AeTasieill K KOHIaM HalpsraeMomn
apMaTypsl, BEICTYMAOILIMM U3 H3MeUd, TT0c/Ie Nepeiadn yCunui o0xaTus OeToHa.

6.27 IlponoibHYyi0 HEHANMpAraeMyr apmaTypy CleayeT paclionaratb Ommke K
HAPYXKHOW TOBEPXHOCTH 3JIEMEHTa ¢ TeM, YTOOBl TromnepedyHas apmaTypa (XOMYThI)
OXBaTbiBaJla HANPAraeMylo apMarypy.

6.28 CrepxHeBYyl0 HampsraemMyr apmaTtypy B pPeOPUCTHIX DJJIEMEHTax ClenyeT
pacrionarath Mo ocu Kaxaoro pedpa 3JeMCHTa WIH CUMMETPHYHO €H.

6.29 CoeavHeHMe MO IJIMHE 3aTOTOBOK apMaTypHBIX CTEP)KHEH H3 ropsuyeKaTaHoH
CTanu neproaMyeckoro mnpoduas amamerpom 10 MM M Oonee, kak npaBuiio, Cleayer
MPOU3BOJUTH KOHTAKTHOW CTLIKOBOH CBapKOH.

[Ipu orcyrcTBUM 0OOPYNOBAHMS 1/ KOHTAaKTHOM CBapKH JOMYCKaeTCs NPUMEHSATh
ayroByio cBapky. Ctepknu apMatypbl kiacca A-IIIB HeoOx0aumMo ¢BapuBaTh 10 BBITAKKH.
CBapHble CTBHIKM paCTAHYTBIX CTEPXKHEH He pEKOMEHIyeTcs pacrojaraTe B MECTax
HaWOOJIBIIUX YCUIIHUH,

6.30 YV KOHLOB [1peABapUTENILHO HANPSDKEHHBIX 3JEMEHTOB NO/KHA OBITh YCTAHOBJIEHA
JIOTIOIHUTEIbHAS MONepeyHas apMarypa (CBapHblE CETKM, OXBaThIBaIOUIME BCE MPOJIObHBIC
CTEPHHM apMaTypbl, XOMYTHI 1 T.II. ¢ lwarom 5-10 cM) Ha JnuHe ydacTka He MeHee 60 %
30HbI MIepefiad HanpshkeHui 1 He menee 20 eM.

Ecin HampsiraeMas TpoJoJbHas apmaTypa Yy TOPUOB 3JIEMEHTa pacrosaraercs
COCPEJIOTOYEHHO Y BEPXHEW WM HIDKHEH I'PaHHM, TO Ha KOHLEBBIX YYacTKax HEOOXOAMMO
MpeayCMaTpUBaTh MONEPEYHYI0 apMaTypy (HE YYMTBIBAEMYKO B pacyeTe Ha NONEPEUHbIE
CHJIBL).

CyMMapHas TIomab MoNepeyHoi apMaTyphbi 10/KHA Ha3HAYATLCA TAakoH, 4ToOb! 3Ta
apMaTypa MOIjla BOCIPHHSTh B KOHCTPYKLMSAX, HE DPAacCYMTBIBACMBIX Ha BBIHOCIHMBOCTD,
20 %, a B KOHCTPYKLMSAX, PACCUMTHIBAEMBIX Ha BBIHOCIMBOCTE, 30 % yCHius HaTsKCHHS B
TIPOJIOJIbHOM HampsiraeMoil apMaType, KOTOpas pachojoXeHa Yy OJHOH TIpaHM CHEHud, C
YUYETOM NEPBBIX MOTEPb.
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CyMMapHyo TUIONIa/b CCUSHUs JOMOTHUTEIBHOH MonepeyHoi apMaTypsl He0OX0AUMO
onpenensTs 1no Gopmyam:
AJISL KOHCTPYKLMH, HEe pacCYUThIBAEMBIX Ha BBIHOCIUBOCTD!

Asw,ad =0, 2(Gsp / st) Asp > (20)
JJ1s1 KOHCTPYKHHﬁ, pacCYUTHIBACMEIX Ha BEIHOCIIMBOCTD:
Asw,ad =0,3 (Gsp /st) Asp ’ (21)
rac oy, — NpE€aABaApUTCIIBHOC HAIPSXKEHUE B apMaType € YIETOM IEPBLIX MOTEPb,
As, — Haubonbluas M3 TUIOIIAAECH CEYEHHs HAaNpAraeMoH NPOAOJBLHOM apMarypbl,

pacItoOXEHHON BHYTPHU XOMYTOB Y OBHOM IPaHy CEYEHMS.
6.31 JIoNoNHUTEIBHYIO MOMEPEUHYI0 apMaTypy PEKOMEHIYETCs IpeayCMaTpHBaTh
B BH/I€ CBApHBIX 3aMKHYTBIX XOMYTOB U3 apMaTypHOH cTanu kiaaccos A-II win A-IIIL
Ecnn w3 ycloBust onupaHHsl DlIE€MEHTa Ha €ro KOHLEBOM Y4YacTKe YCTaHaBIMBAKOT
CTaJbHYIO OMOPHYIO MIUTY, TO JONOIHUTENbHYIO MONEPEUHYIO apMATYpPy CIEeLyEeT COEANHATD
C HEH CBapKOW,

7 OcHOBHBIC pacHeTHRIE MONOKEHHA

7.1 Pacyernl OETOHHBIX M XKeNe300eTOHHbIX KOHCTPYKLHH HEOOXO0IMMO MPOU3BOAUTD
o METOAY NpefenbHbIX cocTosiHui B cooTBeTeTBuu ¢ CIT 58.13330.

beroHHble U Keae300eTOHHbIE KOHCTPYKUHMH JODKHBI YROBIETBOPATL TpeOOBAHUAM
pacuera Mo MpeAelbHbIM COCTOSIHMAM MEPBOH TIPYMMBl MPH BCEX COYETAHMAX HArpy30kK
1 BO3JCHMCTBHIA, a MO NpeaeNbHBIM COCTOSSHMAM BTOPOH I'PYIIBl — TOJNBKO NPH OCHOBHOM
COYETaHMH Harpy30K U BO3AEHCTBUH.

Pacyer mo npejienbHbIM COCTOSHUSM, KaK MPaBUIIO, CleyeT 1TPOW3BOIUTE Ui BCEX
CTa/1Mil BO3BEICHHUS, TPAHCIIOPTHPOBAHHS, MOHTaXa U SKCIUTYaTaLlUH KOHCTPYKIIHH,

7.2 beToHHblE KOHCTPYKLUMH HEOOXOANMO PacCYUThIBATD:

MO0 MpeAeNbHBIM COCTOSIHUSIM TI€pBOM TIpyNnbt — MO NPOYHOCTH C HPOBEPKOH
YCTOWYUBOCTH TMOJOKEHHUS U (POPMBI KOHCTPYKLIMM B COOTBETCTBUU C PA3AEIIOM §&;

MO TpeJiebHBIM COCTOSHMAM BTOpPOH Tpynrbl — M0 00pa3soBaHUIO TPEeUIMH — B
COOTBETCTBHH ¢ pazaenamu 9 u 10.

XKene3o6eToOHHBIE U CTaNEXKe1e300€TOHHBIE KOHCTPYKLMH CIIELYET PACCYUTBLIBATD!

M0 TMpelefbiiblM COCTOSHUSIM [€PBOM IpyNIibl — MO MPOYHOCTH ¢ MPOBEPKOH
YCTOMYHUBOCTH MOJIOKEHHS ¥ GOPMbI KOHCTPYKLHH M IO BBIHOCJIMBOCTH ITPH MHOTOKPATHO
MOBTOpSIIOLIEHCS HArPY3Ke B COOTBETCTBHH C Pa3fesoM §;

Mo Npede/bHbIM COCTOSHHAM BTOPOH TpyNNbl — MO 00pa30BaHMIO TPEWMH B TEX
cllyuyasix, KOrja no ycJlOBUAM HOPMaJbHOM JKCIUTyaTallMM COOPYKEHMA He NONYCKAETCs HX
oOpa3oBaHHe (TpelIMHOCTOHKHE KOHCTPYKLUMH) MM [0 OTPaHUYEHHUIO BEAUUMHBI PACKPBITHS
TpeIMH (HETPEeUIMHOCTOMKME KOHCTPYKLMHM) M MO JAehopMalMaM B TeX Clydasx, Koria
BEJMUMHA MEPEeMELICHHH MOXET OrpPaHMYMTh BO3MOXKHOCTh HOPMAabHOM IKCIIyaTaluH
KOHCTPYKLHH WM HaXOAAIMXCS HA HEH MEXaHM3MOB B COOTBETCTBHH C Pa3aenom 9,

Ilpy  mpoeKTHpOBaHMM  CTANEXeNe300€TOHHBIX  KOHCTPYKLMH  JOTOJHHUTEIBLHO
HEOOXOAMMO pacCUYMTBIBATb NPOYHOCTH METAIMYECKOH OOJMLIOBKM Ha [eHcTBHE
TPAHCIIOPTHBIX, MOHT@XXHBIX W CTPOMTEIBHBIX Harpy3ok (B COOTBETCTBHH CO CIELIMATBHO
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pa3pabOTaHHBIMH TEXHHYECKHMHU YCJIOBUAMM) H aHKEPOB, 0OCCIIEUMBAIOIIMX COBMECTHYIO
paboTy nMcTOBOW apMaTyphl 1 OeToHa.

7.3 CO0OPHO-MOHOJHTHBIC KOHCTPYKIIMH, A TaKXKe KOHCTPYKLUMH ¢ Hecyiell apMaTypoil
HAJICKUT PaCCYMTRLIBATD )i ABYX CTaaui paboThl KOHCTPYKLHUH:

N0 MpHOOpETeHHs GETOHOM, YIOXKEHHBIM HAa MECTE HCIIOJIB30BaHMA KOHCTPYKLMH,
3a[laHHOW MPOYHOCTH — Ha AEHCTBHE COOCTBEHHOro Beca 3TOro OETOHA M APYTHX HArpys3oK,
JACHCTBYIOILMX HA JaHHOM 3Tarfl€ BO3BEACHHUS COOPYKEHUS,

rocjie MpHOOPETeHUs: GETOHOM, YNOXKEHHBIM Ha MECTE MCIIONB30BaHHA KOHCTPYKLHH,
3aaHHOM TMpPOYHOCTM — Ha HArpys3kd, NEHCTBYIOIUIME TNPH OKCILIyaTaLUH KOHCTPYKIMUH,
BKJIIOYast COOCTBEHHBIN BeC.

PacueT Ha MpOYHOCTH MPOW3BOAMTCSA HA PacueTHbIC HArPY3KH pasleibHO MO [BYM
rpynmnam 6€3 CyMMUPOBaHUs YCHIIHI U HAMTPSKEHUH.

7.4 Ilna coopyxennit 1 u Il knaccos, 3aaHKepeHHBIX B OCHOBaHWE, HAapALy C pacyeToM
KOHCTPYKLHMH CICAYeT NPOM3BOAMTH IKCIIEPUMEHTANbHBIE UCCIEA0BAaHUS /IS ONpeaeIeH s
HeCyleR cnocoOHOCTH aHKEePHBIX YCTPOHCTB, peNakcaliny HanpsHkeHUH B GeTOHE, CKaNnbHOM
OCHOBaHWH W aHKepax. Heo6xoanMo npeaycMaTpuBaTh MEPONPUATHS 110 3aLIUTE AaHKEPOB OT
KOPPO3HH.

JUia  npeBapUTENbHO HANPSKEHHBIX KOHCTPYKLUMH PEKOMEHAYeTCS B IMPOEKTE
Npe/lyCMaTpuBaTh BO3MOKHOCTL TIOBTOPHOTO HATSAXEHHS aHKEpOB MJIM MX 3aMeHbI, a TaKkKe
LPOBCACHME KOH IPOIbHbIX HA0MIEHUH 32 COCTOSIHHEM aHKepUB B OCTOHE,

7.5 Ilpy pacuere 371eMeHTOB COOPHBIX KOHCTPYKLMH Ha YCHJIMS, BO3HHUKAIOUME MpPU
NOJbEeME, TPAHCIIOPTUPOBAHWM M MOHTaXK€, Harpy3ky OT COOCTBEHHOro Beca 3jieMEHTa
ClIelyeT BBOAUTD B pacyeT ¢ KOOPPHIUMEHTaAMH AUHAMHUHOCTH.

7.6 Crioco0 OUEHKHM MPOYHOCTH M TPEIIMHOCTOMKOCTH GCTOHHBIX M Kelie300€TOHHBIX
3JIEMEHTOB (110 YCHUIIMAM WM 10 HANpPSHKEHUM) ONPEessieTcss COOTHOIEHUEM UX Pa3MepOB.
B rabnnue 19 npuBeaeHa knaccudUKalns 31EMEHTOB M COCOOB! OLEHKH HACTYIUIEHHS MX
TpEAENbHBIX COCTOSHUI B 3aBHCUMOCTH OT COOTHOINEHHUS HX Pa3MEpPOB.

7.7 TIlpun rmpoBepke HecyumieH CcnocoOHOCTM ¥ MNPUTOAHOCTH K  HOPMAlbHOM
OKCIUIyaTallMd COOPYKEHHUSI BHYTPEHHME YCHIMA (M3rubaroumide M KpyTsimue MOMEHTHI,
HOpMaJIbHLIE H NEPEPE3bIBAIOILINE CHIIbI), HAMpPSDKEHUs, NMEPeMELIEHHs U YIJbl MOBOPOTa
ClICNYET ONpEeNeATh, KaKk MpaBHIO, C YYETOM HEYNpYroro MOBEACHHUS KOHCTPYKLHUH,
O0YCJIOBJIEHHOTO  TpewMHOOOpa3oBaHWEM M IMOJ3YyYeCTbl0  OeToHa,  HeJMHEHHOM
3aBUCHMOCTLI0 MEX/Y HaNpsHKEHHAMH U AebOpMaLMsMM MaTEPHUaloOB, a TAKXKE C YYETOM
T10CJIEIOBATEIbHOCTH BO3BECHHUS M HaIPYXEHUS COOPYIKEHHS.

HomyckaeTcs ycuiads M HampshKeHHs B CEUEHHAX NIEMEHTOB ONMpedessaTh B
MPEINONOKEHHH YIIPYrod paboThl KOHCTPYKLIMH B Te€X CJy4yasx, KOI/Ia pacyeT BbIMIOJHSICTCS
Ha NpeIBAPUTENILHON CTaluM NTPOCKTHPOBAHUS COOPYKEHHUS.

7.8 Ilpu onpeneiieHMM JIMHEHHBIX MEpPEMEUICHHH M YIJIOB IOBOPOTa HEOOXOIMMO
YUYHUTBIBATh W3MEHEHME XKECTKOCTH CEYEHHH B pe3yJbTaTe TpEeLIMHOOOpa3oBaHHs B OeTOHe.
VYcnoBus tpemwimHooOpa3oBaHus ClielyeT PUHUMATh B COOTBETCTBHH € paszaenoM 9.

B crarudecky HeolpeneMMBIX CTEPXKHEBBIX KOHCTPYKLHMAX, TOHKMX IIMTAaX M apKax
BHYTPEHHHME YCWIHMA M [EPEMEIUCHUA CIIeNyeT ONpeAeiaTb METOAaMH CTPOMTEILHOH
MEXaHWKM C Y4Y€TOM, KaK MpaBHUIO, HEeynpyroil paboTbl, 0OyCIOBIEHHOW H3MEHEHHEM
)KECTKOCTH CEYEHUH B pe3ysbTaTe TPEeLMHOO0Pa30BaHus B OETOHE.

7.9 Ilpu oLEHKE NPOYHOCTH M TPEUIMHOCTONKOCTH 3JEMEHTOB (OalKU-CTEHKH,
KOHCOJIBHBIE CTEHKM, TOJICTBIE apku ¥ TpyObl M OOBEMHBIE OJIEMEHTHI) TOC/IEIHHE
OTIPEAENATCS METOJaMU TEOPHH YIIPYTOCTH.
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7.10 TlpoBepky MNpOYHOCTH M TPELIMHOCTOMKOCTH KOPOTKMX ©0aJoK M KOHCOJEH,
TOJICTBIX TUTUT ¥ apOK CpeJHEH TOJIIMHBI JOMYCKAETCs NPOU3BOAUTD KakK I10 HaNpDKEHUAM,
TaK ¥ 1o yCuinsam, HanpsizkeHus B paCHETHBIX CEUCHHUSIX DEMEHTA OMNPENCIAIOTCS METOaMH
TEOPUH YNpyroctd (cM. 7.7), a yculuMs — MO BelUYHHAM PaBHOAECHCTBYIOLIMX 3MHOp
HanpsbkeHuit B ceuennn: N = D — Z; M = Dz (3necb D U Z — paBHOAEHCTBYIOLLUHE JITIOP
CKUMAKOWHMX K PaCTATHBAIOUMX HATIPSKEHHU; Z — TUI€Y0 Napbl BHYTPEHHHUX CHUJT).

7.11 TInuTHBIE 3JEMEHTbl KOHCONBHOIO THIA MM ONUPAKOUIMECT M0 ABYyM
IPOTHBOMONOXHBIM CTOPOHAM, Harpy3ka Mo HIMPUHE KOTOPBIX PaclpeleneHa paBHOMEPHO,
PaCCUYHUTHIBAIOTCA 10 TMPOYHOCTH M TPELUMHOCTOMKOCTH aHAJOrMYHO KOHCOJIBHBIM HIIH
0alouYHBEIM djeMeHTaM. PacueTbl B 3TOM Ciydae INPOM3BOAATCA JJI ydacTKa [UIMTHI
€IMHUYHOW LIMPHHBL.

Tabnuma 19
No OtHoIenne Crnocof OUEHKH HACTYIICHUS
I pasmepos HanmeHoBaHue 31eMeHTa NPEAENLHOr0 COCTOSHAS
YICMeHTa MO YCHIMAM | IO HAMPAKEHHAM
A. BajoyHble KOHCTPYKUMK ~ b <3 /
I/h2>26 CrepxHeBOH 21eMeHT — faiika + -
2 3<I/h<6 |Koporkas Ganka +
3 1/ h<3 Basnka-cTeHka -
B. KoncobHbIE KOHCTPYKIHK — b <3 A
I/h=3 CTepKHEBOH 2IEMENT — KOHCOJIb + -
5 1,5<1/h<3 |Koporkas KOHCO/b + +
1/h<1,5 KoHconpHas cTeHka - +
B. ILintHble KOHCTPYKUMH — b > 3 h
a’hz26 Tonkas runra + -
8 3<a/h<6 |Toacras nimra + +
al/h<3 OO6beMHBIR 3TEMEHT - +
I". ApouHble ¥ KONBLEBBIE KOHCTPY KLU
10 t/R<0,1 Tonkast apka, KONbLO + _
11 ] 0,1<t/R < 0,25 |Apka, KONbIIO CpeHEH TONIIHHBI + +
12 t/R>0,25 |Toncras apka, Kob10 -

[TpumedaHnue—-B rabanue NpuHATH ClleayrOLIHe 0003HAUYEHNS:

! — nnvHa (nposer) 6anku WIH KOHCOIH,

b 1 h — COOTBETCTBEHHO IWIMPHHA M BBICOTA MOMEPEHHOTO CEYEHHS INEMEHTa;
@ ~ MIMHA MEHbLIER CTOPOHBI TIIKTHI,

{ - TONIIMHA apKH, CTEHKH KOJIbLIA;

R — pagnyc oceBoii TUHNH apKH, KOJIbLA.

7.12 BennuuHy NpoOTMBOAABJIECHUS BOJBI B PACUETHBIX CEYEHHUAX 3JIEMEHTOB CJIEHYET
OTIPEAEATh C YYEeTOM YCI0BUM pabOThl KOHCTPYKLMH B OKCIUTyaTallMOHHBIA NIEPUOL, a TAKXKe
C YYETOM KOHCTPYKTUBHBIX M TEXHOJIOTOUECKHX MEPOIIPUATHH, YKa3aHHBIX B 4.7,

B a37eMeHTax MacCHBHBIX HamopHbIX OETOHHBIX M )KeN1e300€TOHHBIX KOHCTPYKLUH
T'HAPOTEXHUYECKHX COOPYXKEHHI TPOTHBOAABIEHHE BOJABl HEOOXOAMMO YUHTBIBATH Kak
00beMHY0 cuy U onpeaeats o CIT40.13330.
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B cTep»HEBEIX M IUIMTHBIX 2JIEMEHTAX IPOTUBOAABIEHHE BOJIb! CIEYET YUUTHIBATh KaK
PacTArMBaIOLLYIO CHITY, MPHJIOKEHHYIO B PacCCMaTPHBAEMOM PaCUCTHOM CEUYEHHH, MpH 3TOM
00beMHBIN BeC MaTepHalla lprHUMaeTcsa 0e3 yuera B3BEIIMBAHUS.

[TpoTuBOaBNEHHE BOJIBI CJIEAYET YUMTBIBATH KaK MPHU pacyeTe CEUEHUH, COBIAAaIOLINX
CO LIBaMU OETOHHWPOBAHMA, TAK U MOHOJIMTHBIX CE4EHHH.

7.13 Vcunve NpOTHBOJABIEHHS B pACUETHBIX CEYEHMAX HAIIOPHBIX CTEPIKHEBBIX,
TUTUTHBIX, apOYHBIX W KOJIBLIEBBIX MJIEMEHTOB CIEAYET MPUHUMATh paBHBIM IUIOIIAAH JITIOPHI
HarpsHKeHWH, 00yCIOBIEHHBIX BO3AEHCTBUEM MTPOTHBOAABIEHUs. YKa3aHHBIE HAIPSXKEHHUS B
OTAC/IbHBIX TOYKAX CEYEHHS MPUHUMAIOTCS paBHBIMH pOop, TAE p — HWHTEHCHUBHOCTH
FUAPOCTaTHYECKOTO JaBJIEHUS, Olop — KOIPDHULIMEHT 3QPeKTHBHOH noain
MPOTUBOJABJIEHHA B OETOHE.

J18 TpEeWMHOCTONKUX DJIEMEHTOB CJIedyeT NMPUHUMATH JIMHEHHBIH 3aKOH U3MEHEHHMS
MHTEHCUBHOCTH TMAPOCTaTHYECKOTO AABIEHHS BOJbI OT BEJIMYMHBI JABJCHHS Ha HallOpHOM
(BepXOBOM) rpaHu 10 BEJIMYMHbI AaBJIEHHS Ha HU30BOH I'PaHU.

Jl18 HeTPEIUMHOCTONKHMX 31EMEHTOB JMHEHHBIN 3dKOH M3MEHEHUst TUAPOCTATHUECKOTrO
JaBJIEHUs CJeAyeT MPUHMMaTb TOJBKO B MpEAenax CKaToW 30HbI cedeHus. B npenenax
TPEILUMH MPUHUMACTCA PABHOMEPHOE JaBlEHHUE, OMNpEAcIAeMoe 3arayOJeHHEM TPELUH MOJ
YPOBEHB BOJIBI.

KorbduumenTs! 30 dekTHBHON MIOWAAN MPOTUBOAABICHUS 0Ly, A1 coopyxeHuid 1 1 11
KJIaCCOB CJIeyeT OMpPEeACNATh HAa OCHOBAHHMM 3KCMEPUMEHTAIBHBIX HUCCICNOBHHMH C YYETOM
MPOTUBOPUILTPALMOHHBIX YCTPOUCTB.

[Ipy OTCYTCTBMM [aHHBIX OKCIMIEPUMEHTAIBHBIX MCCIENOBAHMH B  CEYEHHMAX
U3rubaeMbIX, BHELICHTPEHHO CXKATHIX ¥ BHELEHTPEHHO PACTAHYTBIX JIEMEHTOB AOIYCKAETCH
NMPUHUMATB CJIE/TYIOLME 3HAYEHHUS Aoy, |

1,0 — B paCTAHYTOH 30HE CEHEHUM U B 30HE pacripoCTpaHeHHs TPEUINH,

0 — B coKAaTOW 30HE CEYEHHUMN IJIEMEHTOB.

Bricora ¢xatoit 30Hs 6eTOHA OTpeneNseTCs UCXOAA U3 IUMOTE3bI MIIOCKUX CceueHui. B
HETPELIHHOCTOMKHUX 3jieMeHTaXx paboTa pacTAHYyTOro OeTOHa He YUYMThIBaeTcs, a (opma
3MOPBI HANPSHKEHHUH OeTona B CxkaTON 30He CedeHHs IPUHMUMAETCS TPEYToJIbHOM.

Bua HampsokeHHOro COCTOSHMA CEYEHHS HpH  OMPEAETIEHWM  JIOIOJTHUTENbHBIX
HanpsOKEHHH YCTaHABIMBAETCS WCXOsl M3 TMIIOTE3BI MIIOCKMX CEUEHHMH NpH AEHCTBHM BCEX
Harpy3ok 6e3 yueTa cUJbl IPOTMBOAABICHHUA.

7.14 Tlpu pacyere JJIeMEHTOB OETOHHBIX M JKeJIC300€TOHHBIX  KOHCTPYKUMH
THIPOTEXHHUYECKUX COOPYIKEHHM JOIMyCKaeTcs MpH CHEeLMaabHOM 00OCHOBAHMM YYMTbIBATE
JOTONHNTENBHDBIC CBS3M  CTPOMTENBHOTO MEpHOJa, HOCAWME T[MOCTOAHHBIA  XapaKTep
(3cTaKa/Ibi, Ma30Bbie KOHCTPYKLMH, OAJIKM IOAKPAHOBLIX NYTEH, J0LOAHUTEIbHAS apMaTypa
JUTS TIPOU3BOACTBA PaboT U T.IL.).

7.15 Pacuersl 3J€MEHTOB OETOHHBIX U JKeJe300€TOHHBIX KOHCTPYKLMH, MOMLIEXKALIUX
YCHJIEHHIO, TIPH WX PEMOHTE WJIM PEKOHCTPYKLMH, CIEAYET IPOBOJUTH C Y4YETOM
(bakTHUeCKHX KiIaccoB OeTOHa, HanpsbKeHHH B OGE€TOHe W apMarype, WMEBIIMX MECTO K
MOMEHTY Hayaja PEKOHCTPYKLUH, U AUarpaMm JeopMHUpPOBaHHA OETOHA U apMaTYPBI.

7.16 Tlpu NpoeKTHPOBAaHMM THAPOTEXHUYECKMX COOPYIKEHHH pacyeThl, KOTOpbIE He
perilaMeHTUPOBaHbl HACTOALIMMHM HOPMaMM (pacyeThl MNPEABAPUTENBHO HAMPAXKCHHBIX
KOHCTPYKLMH, pacueT cedeHHWiH B obueM cioyvae, B TOM UHCIE pacueT Ha KOCoe
BHELICHTPEHHOE C)KAaTHe M KOCOH M3rub, pacdeT KOPOTKMX KOHCOJICH, pacyeT Ha
TIPOJIABIMBAHNE M OTPbIB, pacyeT 3aKNafHbIX AeTaleH U Ap.), PEKOMEHAYETCs BHIIONHATL 10
VKa3aHHAM JeHCTBYIOIMX HOPMATHBHBIX JOKyMeHTOB. Ilpy 5TOM HeOOX0AMMO YYHTBIBATH
K0>hOULIMEHTHI, IPUHATEIE B HACTOALIMX HOpMaX.
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7.17 PacueT 371eMeHTOB KOHCTPYKLMH Ha BBIHOCIMBOCTH HEOOXOAMMO NPOM3BOIMTH
NpU 4YHCIe [HKIOB M3MEHEHHUS Harpysku 2-10° u Gomee 3a Bech pacdeTHbId CpoK
DKCILTyaTallid COOpy)KeHHUsl (Harmpumep, [POTOYHBIE YaCTH TI'MIpoarperaros, BOAOCOPOCHI,
TUIMTBI BOA00OS, OJAreHepaToOpHbie KOHCTPYKLIMH U Ap. ).

8 Pacuernl 3jeMeHTOB OETOHHBIX H ’KeJe300€TOHHBIX KOHCTPYKLHiH Ha
NPOYHOCTh U BHIHOC/IMBOCTD

Pacuer GeTOHHBIX JJ1IeMEHTOB HA MPOYHOCTL

8.1 Pacyer mpoYHOCTH 3JIEMEHTOB, YCJOBHMs, HACTYIJICHHS IMpeJebHBIX COCTOSHHH
KOTOpBIX BbIpaXkaloTcsi yepe3 ycuiaus (Tabnuua 19), cinenyeT Npou3BOAMTH Ul CEYEHMH,
HOPMaJIbHBIX K UX TPOJOJBHON OCH, B COOTBETCTBHM € YKa3aHUSAMU JAHHOTO I10JIpa3/iena.

PacyeTbl NMpo4YHOCTH 3JIEMEHTOB, B KOTOPBIX YCJIOBUS HACTYIUIEHUS INPEAe/]bHOrO
COCTOSIHUSL HE MOTYT OBITh BBIPaXKE€HBI 4€pe3 YCUJIMA B CEYEHMAX, CIEAYET BBINOJHATH NJis
MIOWAA0K AEHCTBHUA TNIaBHBIX HanpspkeHUH (Tabauua 19) B COOTBETCTBHMM C yKa3aHUAMH
JaHHOIO TMoApasjena.

8.2 BHeUEHTpPEHHO CXaThle 3JEMEHTBI, B KOTOPBIX 110 YCJOBHAM OJKCIUIyaTalluH
Jonyckaercs oOpa3oBaHHe TpEIIMH, paccYUTHIBalOTCA O€3 yueTa CONpOTUBRJIEHHS OeToHa
PAaCTAHYTOH 30HBI CEUEHUS.

Bce usrnbaemble aneMeHTHI, a Takke BHELIEHTPEHHO CKATble 371EMEHTHI, B KOTOPLIX MO
YCJIOBHSIM 3KCIITyaTallMd He JomyckaeTcsi 0Opa3oBaHUe TPELMH, PACCUUTHIBAIOTCS € Y4eTOM
CONpOTHBIEHHSA OETOHA PACTHKEHUIO,

8.3 beTOHHBbIE KOHCTPYKIIMH, MMPOYHOCTH KOTOPBIX OnpejenseTcs MPOYHOCTRI0 OeToHa
pacTAHYTOH 30HbI CEYEHHs, AOIMYCKAeTCs] MPUMEHATbL B TOM cCllyuyae, ¢clu o0Opa3oBaHHE
TPEIMH B HHUX HE NPHUBOAMT K paspylUeHUIO, K HENOMYCTHUMBIM JAedopMalMsiM WIH K
HAapyLIEHHIO BOJOHENPOHULIAEMOCTH KOHCTpYKIMU. Ilpu 3TOoM aomikHa OBITH TpOBEiEHa
[IPOBEPKa TPEIMHOCTOMKOCTH ?J1€MEHTOB TaKMX KOHCTPYKLMH ¢ y4eToM TemmepaTypHO-
BjIQJKHOCTHBIX BO3JIEMCTBUI B COOTBETCTBHHU € TpeOOBaHUAMH pasuena 10.

8.4 PacueT OETOHHBIX H3rMOGAEMBIX 3MEMEHTOB CHMMETPHUYHBIX OTHOCHTEIBLHO
MJIOCKOCTH AEMCTBUSI HAarpy3kH, yClIOBHSA, HACTYIJIEHHMA NPEAEIbHOTO COCTOSIHUS KOTOPBIX
BBIPAXKAIOTCA U€pe3 YCHIIHs, HE0OX0AHMO POU3BOAUTS 110 hopMyie

YieYnM <Y Ry, (22)

rue Yie s Yn— KO3 dUUMEHTHI, TpHHUMaeMble mo CIT 58.13330;
Yo — KO9hOUUMEHT  ycJIOBHI  pabOTbl  COOpYXKEHHS,
NPUHUMAEMBbIl 110 CTPOMTENBHBIM  HOpMaM H
MpaBUIaM Ha IPOEKTHPOBAaHUE OTAEJbLHBIX BHIOB
I'MAPOTEXHUYECKHX COOPYKEHHUH;
Yo Yol t Ye2 YB3 Yb4 " Yb13 * Yb14® Yb1s — KOIDOUIMEHTH YCIIOBHH paboThbi OeToHa,
npyuHMMaeMble 1o Tabauiie 5;
Ry, — pacyeTHOe conpoTuBIeHHe OeTOHA Ha pacTsHKEHHUeE;
W, - MOMEHT COTIPOTHUBIICHUS Il pPACTSAHYTOH TpaHu
CEYEHHUS, ONpeeAseMBIH B MIPEANION0KEHUHN YIPYTrOn
paboThl 6eToHa.
8.5 BHeLeHTpeHHO cCxkaTble 37€MEHTHl OETOHHBIX KOHCTPYKUMH, CHMMETPHYHBIE
OTHOCHTENBHO AEHCTBUS HArpy3KH, YCIIOBUS HACTYIUIEHHS TPEJENIBHOIO COCTOSTHUSA KOTOPBIX
BBIPAXAIOTCA 4Yepe3 YCUJIMA, CelyeT PacCUMUTHIBaTh B MPEANOJOXKEHUU YNpyrod paboTel
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OetoHa (pucyHOK 1) W3 yClOBHMA OIpPaHMYEHHMS BENMYWMHBI KpPACBHIX CKUMAKOIMX H
PacTATMBAIOIUMX HANPSDKEHUH 110 ceayomuM hopmynam.
[Tpu pacuerc 6e3 yucta COITPOTHBICHUS OCTOHA pacTsHyTOH 30HDI:

YieYnOp = (PYcYbRb > (23)
rge Cp — KpaeBoe CXKUMAKoILEe Hanpﬂxcel-me;
¢ — KO>QOQHMUMEHT, YUHTHIBAIOLIMKA  BIAMAHWE TMOKOCTH  3JIEMEHTOB H

NpUHUMaeMbiit 1o Tabuumue 20,

Yo = Yb1 " Yb2 Vb4 YbiS,
Rb — pacdYe€THOC COHpOTI/IBHeHI/IC OeToHa Ha CXKaTHe.,
Tabnuua 20
[O /b [0 /I‘
JUTA CEUEHUA JUISL CEYEHHS TIPOU3BOIIBHOH Kordduument ¢
NPAMOYTOJIBHOM OPMBI CUMMETPHUHON (POpMBI
Ho 4 Ho 14 1,0
4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86
Mpumeuanue — OBosnauenus, npuuarele B tabnuue: /; — pacderHas AAMHA AEMEHTA, b —
HAUMEHBLIUH pasMep NMPAMOYTONLHOrO CEUEHNS; ¥ — HAMMEHBILHH PaJiyC MHEPLMH CCUCHMUA.

4 Rh

a — 6e3 y4eTta CONpOTUBIIEHHA 6ETOHA PACTAHYTOH 30HBI,
6 — ¢ Y4ETOM CONPOTHBJICHUs OeTOHA PacTAHYTOH 30HEI
Pucynok 1 — Cxema ycunnii 1 3niopa HANps’KeHHil B CEYEHHH, HOPMAJILHOM
K NPoo0/ibHON 0CH BHELIEHTPEHHO CKATOrO OETOHHOIO 3J1eMEHTA
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[pAMOyToJIEHBIE CEUeHHs paCCYHUTBIBAIOTCA 10 GOpMyJIe
VN S L57 7,005 -mR, F, (24)

rae  F=bh— nnowaap NONEpeyHOro CEYEHH HIEMEHTA;
N = ey/ h — OTHOCUTE/IbHBIA YKCUEHTPUCUTET NPHJIOKEHUS HATPY3KH.
[Tpu pacuere ¢ yueToM cONpOTHBIIEHH OETOHA PACTAHYTON 30HBI:

Y/cYn (NeO /VI/I _N/F) < (pYC'YbRb/ ’ (25)

rne W, — MOMEHT CONpOTHMBIEHHA JUIS PACTAHYTOM IpaHH CeYEHHs, OlpelensieMbli B
NPEeANoI0KEHUH YIIpyroi paboTsl 6eToHa,

Yo = Vb1 Y62 Vb3 Vb4 Yb13 " Vb14 " Ybl15-

o dopmyne (25) cneayeT paccYMTBLIBATH TaKKe BHELIEHTPEHHO CxXaTble OETOHHBIE
3JEMEHTBI ¢ OZIHO3HAUHOM 3MIOpoit HanpskeHuH npu eg < W,/ F.

8.6 Ilpu pacueTe ruGKUX GETOHHBIX 31eMEHTOB NpH [y / b > 12 wimm [y / ¥ > 35 cnenyer
YYUTLIBATH BJIMSHWE UIMTENBHOrO JIEMCTBMS HArpy3kM Ha HECYLIyl CHOCOOHOCTb
KOHCTPYKLIMH B COOTBETCTBUH ¢ TpeOOBaHHUAMH AEHCTBYIOLIMX HOPMATHBHBIX JOKYMEHTOB C
BBEJICHUEM PACHETHBIX KOOQPULHUEHTOB, MPUHATLHIX B HACTOAUIMX HOPMaX.

8.7 B aneMeHTax MpPSIMOYTrOJBHOTO CEHEHHs, PACCUMTBIBAEMBIX MO Qopmyne (24),
3HAYEHHE JKCLUEHTPUCUTETA PACYETHOTO YCHIIUS OTHOCHTEIBHO LIEHTPA TAKCCTH CEUCHHUS HE
AOJKHO rnipeBbiath 0,3 /4 Mpu OCHOBHOM COYETAHMH HArpy30K M IPH 0cOo0OM COYETAHUH
Harpy3ok, He BKIHOYAIoIeM celcMHuueckue Bo3aencTaus, U 0,325 A — npu ocobom coueTaHuu
HaIpy30K, BIJIIOUYAIOLLIEM CEHCMUYECKUE BO3ACHCTBHUS.

BHeuenTpeHHo cxatbie 6eTOHHBIE 3JeMEHTHI IIPH e > 0,3 A (M e > 0,325 h) nomxHel
IIPOBEPATBLCA MO YCJIOBHIO HEIONTYLEHHS 00pa3oBalts IIPOAOJILHBIX TPEILHH OTKOJIA:

YicYnOyr < OYcYpRe; s (26)

TA€ Oy — pacTATUBAIONICE HAIIpsDKEHME, JAEHCTBYIOLIEE 110  1IPOAOIBHBIM  IUIOIIAAKaM
Ha rpaHULE CKATOM 30HBI.

PactaruBaroline HanpseHus Oy, a TAKXKE BBICOTA 30HbI /1, B MPEAENax KOTOPOH OHH
JNEHCTBYIOT, OINpENCstoTCs B OOILUEM clyyae pacuyeToM I0 METOAY KOHEUHLIX JIEMEHTOB
(MKD).

Jns 31eMEHTOB, M3roTOBJIEHHBIX M3 OeToHa kiacca B20 W Bblle, NpoBEpKy IO
YCJIOBHIO HEONYUIEHHsI 00pa30BaHUs MPOLOJBHBIX TPEHWIMH OTKOJa MOXHO HE JIeNaTh, €CIIH
BBITIOJIHACTCS YCJIOBHE!

YieYnOp S1207.Y, R, (27)

TAC Yy =Yb1 Vb5 V613 " Vb14 " Vb1s-

8.8 beroHnble U3arnbaeMbic ¥ BHELEHTPEHHO CKAThIE 3JIEMEHTHI, YCIOBUS HACTYIUICHHUS
NpENEIbHBIX COCTOSIHHI KOTOPBIX BBIPAXAIOTCA Yepe3 YCHUIMA, B Clyvae AEHCTBUS B
PACUETHBIX CEYEHHSAX 3HAUMTEIBLHBIX TOMEPEYHBIX CHJI CIELYET MPOBEPATL IO NPOUYHOCTH
HAKJIOHHBIX CEYEHHI U3 YCIIOBUSL:

YieY nCme < YcYbRbt s (28)
TAC Yp =Yp1*Yb2 Vb3 Vb5 ' Yb13 Y14 " Vbis:s
Cmt — TJIABHOC paCTHFI/IBaI-OHIeC HaHpH)KeHHC B 6CTOHC, neﬁCTBy}omee o HakKJIOHHBIM
[IoMiaAKaM.
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I'maBHpIe PACTATMBAIOLIME HANPSIKEHUs ONpPENENAIOTCS Ha YpPOBHE HEMTpainHOM OcCH,
Ha YpOBHE LEHTpa THKECTH CEYEHHs], a TaKKe B MECTaX PC3KOI0 M3MEHEHUsS MIHPUHBI
CEYCHHSI, UTO XapaKTEPHO Ul TaBPOBbLIX, ABYTABPOBbIX, KPECTOBBIX, KOpOOUAThIX K APYTHX
CEUeHUH.

I'1aBHBIE pacTArMBalOUIME W CKUMAIOIMIME HANpshKeHHS B OETOHE BBLIYMCIAIOTCA MO

dopmyie

1
| Y
C(me) (0, +0,) /2% [(ox—cy)/zJ T (29)
rae o.M 6, — HOPMalbHble HANpsKeHUd B OETOHE Ha IUIOLIANKAX, NEePNEHANKYIIPHBIX
COOTBETCTBEHHO MNpPOAONBHOM W  NapajiebHOM NpPOJOABHOH  OCH
3JIEMEHTA;

Ty — KacaTesibHbIe HAlpshkeHUs B OETOHE.

Hanpsxenus o, o, U 1y, ONpeensoTes B NPEINONOKeHHM YIpyroi paboTel GeToHa.
Hanpsokenus o, U o, nojcraBasiotes B dopmyny (29) co 3HAKOM «IIIOCY», €CIM OHH
PacTATMBAIOIIME, U CO 3HAKOM «MUHYC» — €CJIH CKUMAIOLIHE,

Jns 371€MEHTOB ¢ MEpeMEHHON BBICOTOM CEYeHMs KacaTeNbHbIe HANPSKCHHS Ty
ClleAyeT OnpeAenaTs no treopun ynpyroctd uam MKD. Ilpu 3HaueHHsX yria Hak/IoHa OAHOH

TPAHH 110 OTHOLIEHMIO K Apyro# 0 110 30 © nomyckaerces Ty, ONpe/IesTh Mo Gopmye

_ 2
Ty =05, /(b) +[M tg@/([h)]~(1,5y —hy), (30)
r¢ Yy - PAacCTOSHWME OT NOPU30OHTAIBHOM (BEPTUKAIBLHOM) TpaHy 3eMeHTa 10 TOUYKH,
B KOTOPOH ONMpEAENAOTCA 3HaUEHHS KacaTelbHbIX HaNpshKeHUH;
S, — CTaTMYECKHA MOMEHT 4YacTH cedellus, OrpaHMUCHHOH TOpHU3OHTANLIO

(BEPTUKANBIO) HA PACCTOAHUM Y OT FOPU30HTANBHOM (BEpTHKANBHON) rpanu,

IIpy onpenenenun ko3hdUUHEHTA V53 BHICOTA PACTAHYTOH 30HbI CEYEHHS A, HAXOAUTCS
10 3MI0PE HATNIPSKEHUH B IJIOCKOCTH AGHCTBHS MIABHBIX PACTATHBAIOIIMX HaNpshkeHHH, Ecnu
KacaTe/NbHbIE HAIpPSKEHUSA B MOMNEPEYHOM CEYEHHMM IIEMEHTA BBI3BAHBI TOJLKO JACHCTBHEM
repepesbIBatolIEH CUIBI, ClleflyeT MPUHUMATE Yp3 = 1,0 (TO ecTh A, = ).

8.9 beronnble 21€MeHTHI, YCJIOBHSA HACTYIUICHHS MpeAe/bHBIX COCTOSIHMH KOTODBIX
BBIPXKAIOTCA YEPE3 HANPSKEHH, CIIelyeT pacCUMThIBATE U3 YCIOBHUs OTPAHUYEHUS BEIUYUH
IJIaBHBIX PACTATHBAIOUIMX Oy M TIABHBIX CXKUMAKOIIUMX Gne HanpsbkeHud. [lpoepka
MIPOYHOCTH IO INIABHBIM PACTATMBAIOLIMM HaNpsHKEHUAM TMPOU3BoAUTCS 110 dopmyne (30).
[IpoBepKy NpPOYHOCTH MO IJ1aBHBIM CXKUMAIOUIMM HAMPSHKCHUAM CJIEAYeT BBITOIHSTE 110

(popmyne
YicY nOme S YcYbRb ’ (31)

TAC Yp =Yp1 Vb2 VY14 " Vbis-

Pacuer keJie300€TOHHBIX 3J1EMEHTOB HA IIPOYHOCTD

8.10 Pacuer mnpoyHOCTH »KEJE300ETOHHBIX JJIEMEHTOB, YCIOBHUS HACTYMUIEHUS
NpeAENbHBIX COCTOSHUI KOTOPBIX BBIpaXkaloTcsi uepes ycunus (cM. Tabnuuy 19), Hagnexut
ITPOU3BOAMTE 1151 CEYeHH, HOPMATBHBEIX K HX MPOJONBHOM OCH, & TaKke IS HAKIOHHBIX K
OCH CEueHMH Hambojiee OMacHOro HampaBleHHA B COOTBETCTBMM C YKa3aHMSAMHU AaHHOT'O
no/ipaszea.
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[Ipy HamU4MK KpPYTAIMX MOMEHTOB CHENYET [POBEPUTH NPOYHOCTh CEYEHHMH,
OrpaHMYEHHBIX B pACTAHYTOH 30HE CHMPANbLHOM TpelMHOHW Haubornee ONAcHOro W3
BO3MOJKHBIX HAIPABICHHH.

Kpome Toro, ciienyer npou3BOAUTE pacyeT JIEMEHTOB HA MECTHOE JEHCTBUE HArpy3KH
(cMATHE, NMPOAABIMBAHUE, OTPEIB).

PacueT NMpoyHOCTH Kes1e300€TOHHBIX JJEMEHTOB, B KOTODBIX YCJIOBUSI HacTYTUICHHUS
NpeAeNbHBIX COCTOSSHUH He MOTyT OBITh BBIP@XEHBI YE€pE3 YCUIMA B CEUYEHHUSAX, CIEedyeT
BBIMOJHATL JUIA TUIOMIA 0K AEHCTBMSA TJIABHBIX PACTATMBAOLUMX HAMpPsKEHUH B O€TOHE B
COOTBETCTBUM C YKA3aHUSMMU JJaHHOIO NOApa3Jena.

8.11 IlpemenvHble yCHIMs B CEYEHWH, HOPMAJIBHOM K IPOAONBHOH OCH 3JIEMEHTA,
CJIE/lyET OMpPEENATh, UCXOAS U3 CAEAYIOLIMX IIPEANOCHIIOK:

COMpPOTHBJIEHHE OETOHA PACTSPKEHHIO [IPUHUMAETCS paBHBIM HYJIIO;

CONMpOTHBIEHHUE OETOHA CXaTUIO NPEACTABIAETCS HANpPSXKEHUSAMM, pPaBHBIMH Ry,
pacnpeleaeHHbIMA PABHOMEPHO T10 C)KaTOH 30He OeToHa;

pacTArMBAIOIIME HANpsDKEHH B apMmaTrype MpUHUMAKOTCs He Oosiee pacueTHOTro
COTIDOTUBIIEHHS! DaCTsHKEHHIO R, (M1 CTEpXKHEBOH apmaTypel) M Ry (M1 JIMCTOBOM
apMaTyphl);

CKMMAWOLIME HaNpsHKeHHss B apMaType INPUHUMAIOTCS He Oonee  pacyeTHOro
COTIPOTHUBJIEHHUS CKATHIO Ry U R, ;

PU YCTAHOBKE B CEUEHMH 3JIEMEHTa apMaTyphl pasHbIX BUAOB U KJIACCOB €€ BBOJAT B
pacyeT NMPOYHOCTH ¢ COOTBETCTBYIOIIMMHU PACYETHBIMU COMPOTUBICHUAMU.

I puMe€dYaHHuC — I[onycxaercq MACCHBHBIC J3JCMCHTBI, BBICOTA ITOTIEPEHHOrO CEYCHUSA KOTOPLIX
[IpCBbIllIACT 1,5 M, PaCCHHTLIBATE B IIPCAIIOJIOKECHUN ’I’prI‘OﬂbHOﬁ KOPhI Ha[IpH)KC‘HHﬁ B 6ETOHE CKATOU 30HbL.

8.12 Pacuer ceyeHUH, HOpMabHBIX K [IPOJOIBHON OCH 3J1€MEHTa, KOT/Ia BHELIHSIsE CHla
JOEUCTBYET B ILIOCKOCTH OCH CHUMMETPHH CEYEHHs M apMaTypa CcOCpe/oTOYeHa y
NePIIEHAUKYJIAPHBIX K YKa3aHHOW TIOCKOCTM TpaHeH d1eMeHTa, HEOOX0AMMO NPOM3BOANTD B
3aBUCHUMOCTH OT COOTHOLICHHUS MEXAY OTHOCHUTENbHOM BBICOTOH CxaToOM 30HBI O€TOHA
§ = x / hy M OTHOCHTEBLHOH BBICOTOH CKaTOM 30HBI GeTOHA & , MPH KOTOPOH NPEAENBHOE
COCTOSIHME HACTYTIAeT OJIHOBPEMEHHO C JIOCTHIKEHHCM B PACTSHYTOH apMaType HanpskeHus,
PaBHOTO pacyeTHOMY COMPOTHBIEHUIO Ry ¢ Y4ETOM COOTBETCTBYIOWIMX KO3(D(HHLHEHTOR
ycnoBuit paboTel apmarypel. OTHOCHMTENbHAss BBICOTA CXKATOH 30HBI & onpenensercs M3
COOTBETCTBYIOUIMX YCIOBUI PaBHOBECHS 3jieMEHTa 1104 AEHCTBMEM CUCTEMBI BHEUIHMX H
BHYTPEHHHUX CHJI.

M3rubaemble ¥ BHEUCHTPCHHO pacTAHYTble ¢  OONBIIMM  3KCLUEHTPUCHTETOM
KEJIE300€TOHHBIE 3EMEHThL, KakK MPaBUI0, [OKHEI YIOBIETBOPATH yenosuio & < &g . Jins
3JIEMEHTOB, CHMMETPUYHBIX OTHOCHTENIBHO IUIOCKOCTH ACHCTBHS MOMEHTA M HOPMAaJbHOMH
CU/IbI, apMHUPOBAHHBIX HEHANPATacMOW apMaTypod, TI'paHUYHBIE 3HAYEHUS HAAJEKHUT
npuHuMath 110 Tabnvue 21, a apMUpOBaHHBIX HanpsiraeMoi apMaTypol — Mo JeHCTBYOIIUM
HOPMAaTHBHBIM JOKYMEHTaM,

Tabdbauna 21
['panuuHble 3HauUeHHs £ PK Knacce OeToHA
Kiace apmarypur
B17,5 n Huxe ot B20 no B30 B35 u Brile
A-l 0,70 0,65 0,60
A-II, A-II1, Bp-1 0,65 0,60 0,50
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8.13 Ecam BBICOTa CxcaTol 30HBI OeTOHa, oNpeaeneHHas 0e3 yueTa CKaToi apMaTyphl
MeHblile 2 a', TO CXKaTYI0 apMaTypy B pacueTe CleayeT HE YUUTLIBATh.

8.14 HMarubGaemble crasiexene300eTOHHbIE (KeI€300€TOHHbBIE) DJIEMEHTBI M3 OETOHa
knacca B30 ¥ Huxe, CUMMETPUYHOrO OTHOCHUTENBHO BEPTHKANBLHOH OCH MOMEPEYHOrO
ceueHus (pucyHok 2), npu & < &z HOKHBI YIOBIETBOPATL CIEAYIOIIEMY YCIOBHIO

NPOYHOCTH:
! f ¥
ylcynM < Ye (YbRbSb +ysRsch + YsRsz'Ssi) ' (32)
I1pu 5TOM MONOXKEHHE HEUTPATBHON OCH ONpeNeNseTCs U3 YCIOBHUS:
i roat
YbRbAb +Y5RscAs +YsRsiAsi - YSRSAS‘ +Y5RsiAsz" (33)
B dopmynax (32) u (33)

Ry, Ree, Ry, R's  — pacyeTHble COMPOTHBIIEHUS COOTBETCTBEHHO PACTIHYTOH U CKATOH
CTEP)KHEBOM  apMaTypbl, pacTIHYTOH M  C)Xarod JIMCTOBOH
apMartypsl;

Ap, Ay A's, Asiy Ay — TUIOMIAAb I[ONEPEYHOT0 CEeYeHMsl COOTBETCTBEHHO C)KaTOM 30HbI

0eTOHa, paCTAHYTON U C)KATOM CTEPXKHEBOH apMaTypbl, pacTAHYTOH
M C)KaTOMW JIMCTOBOH apMaTypBhl;

Sp, 8%, 8~ crarmyeckMe  MOMEHTHI  IUIOINAAM  TONEPEUHOI0  Cedelius
COOTBETCTBEHHO C)KaTOW 30HBl OETOHA, CXKAaTOM CTepKHEBOH W
JIUCTOBOW  apMaTypbl ~ OTHOCHTENIBHO  TOYKH  TNPHUJIOKEHHA

PaBHOAEHCTBYIOLUEH YCHNMH B  DPaCTAHYTOW CTEp)KHEBOH U
JIMCTOBOM apMarype.

A

N d

A,

<

Pucynox 2 — Cxema ycuimi 1 31iopa HanpsiKeHHid B Ce4eHHH, HOPMAJIbHOM
K NPOA0/ILHOI 0cH M3rubaemMoro e/ 13006 TOHHOI 0 3J1eMEHTA,
npy pacueTe ero no nNpoYHOCTH

PacueTHble conpoTuBieHHs JMCTOBOH apMaTypbl ONpPEAESIOTCS MO ASHCTBYIOIMM
HOPMAaTHBHBIM JTOKYMEHTaM.,
s 371eMEHTOB IPSIMOYTOIBHOTO CEYEHHS

Ay =bx; Ay =bdy; Ay =bdy;

Sy, = Ay (hy ~0,5x); Si=Al(hy—a'); Sy =Ay(hy+0,5d),
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rue hub — COOTBETCTBEHHO BHICOTA U LIMPHHA MTONEPEYHOIO CEUEHHUS 3JIEMEHTa;
a,a - pacCTOSHHE OT paBHOAEHCTBYIOMEH YCHWIMH COOTBETCTBEHHO B
PACTSHYTON A; M CKATOR A, CTEpKHEBOH apMatype 40 Onmkaiilen

I'paHHu OCTOHHOTO CCUCHHS,

dii,d'; - TONUMHA COOTBETCTBEHHO PAcTAHYTOM A, M cxartolt A’ nucToBoit
apMaTypel;
ho=h-y,—d'; — pabo4as BbICOTA CEUEHHU.

[TonoxeHne TOYKM MPWIOXKEHMS PABHOAECHCTBYIOUIEH YCHIMM B  pacTAHYTOH
CTEPXKHEBOH U IMCTOBOH apMaType (PUCYHOK 2) OIPEAENAETCS U3 YCIOBUA

vy =[ Red, (a+dy)+0,5R, Ayd; |/(Rod, + Ry A ). (34)

[Ipy oTcyrcTBMM B paccMaTpuBaeMOH  KOHCTPYKUMH — Kakoro-nubo  3jeMeHTa
apMHpOBanMs (CkaTol JIMCTOBOW W CTEp)KHEBOM apMaTyphl, pacTSHYTOW JIMCTOBOM
apmarypsl) B hopmynax (32) u (33) ciaegyeT NpUHUMATh PABHBIMH HYJIFO COOTBETCTBYHOLIHE
5THM 3JIEMEHTaM apMHUPOBAHUS T€OMETPHUECKHME XapPAKTEPUCTUKH CEUEHMUsE,

Hns  xene300eTOHHBIX  (HE  MMEKOWIMX  JIMCTOBOH  apMaTypol)  9JIEMEHTOB
NpsAMOYTOJIBHOTO ceyeHus ycnoBus (32) u (33) IpUHUMAKOT BUA!

YICYITM < Ye [YbRbbx(hO - O,Sx) +y.9RscA; (hO - a{)] ) (35)

YbRbbx + YSR A = YSRSAS : (36)

SCT7S

ITpoBepky MpOYHOCTH CTanexene300eTOHHBIX (Kene300eTOHHBIX) 3JeMEHTOB U3
Getona kiacca B30 u Hinke npu & > £ n0onycKaeTcst NPOU3BOAUTH 1o Gopmynam (34) — (38),
npUHUMas x = Eg Ay,

[IpoBepKy OPOYHOCTH Kee300eTOHHBIX 3EMEHTOR M3 OETOHa kjacca Bhinmie B30
CIIENYeT IPOM3BOAUTL € YUYETOM pacyeTHbIX KO3(DOUIMEHTOB, MPUHATHIX B HACTOALIMX
IpaBujax.

8.15 BHeleHTpeHHO CKaThie cTajlexene300eTOHHbIe (Kene300eTOHHBIC) JJIEMEHTbl U3
Oetona B30 M nmke CHUMMETPUYHOrO OTHOCHTE/BIIO BEPTHKAIBHOM OCH MONEPEYHOro
ceyeHus (PUCYHOK 3) IOJKHBI OTBEUATD ClIEAYIOLIEMY YCIOBMIO IPOYHOCTH:

ylth1Ne < Ye (YbRbSb + YSRSCSSI‘ + YSRSiS&"[ ) > (37)

[Jic € — 9KCLIEHTPUCUTET MPUIIOKEHHUSI BHEIIHEH NPOJOJLHON CHIIBI OTHOCHTEIBHO TOYKH
NPWIOXKEHUS paBHOAEHCTBYIOLIEH YCHIIMH B PACTAHYTOH apmartype.
IIpy 5TOM nonoxeHne HelTpanbHOM OCH OMpeesseTCs:
npu § < Ep U3 ycnoswus:

YZCYIIN s Ye (YbRbAb + YsRscA; + 'YsRsiA;i - YSRSAS - YSRsiAst' ) ) (38)
pH & > &z U3 yCIIoBus:
YICYHN SYe (YbRbAb + YSRSCA; + YSRsiA;i - YSOSAS - YSGS,-ASI- ), (39)

TI€ O U Oy — HANpsDKEHUs COOTBETCTBEHHO B PACTAHYTOH CTEPXHEBOW W  JIUCTOBOM
apMarype, onpeensemble o GopMynam:

o, ={[ 2(1-8)/(1-&x) ] -1} R, (40)
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o ={[ 2(1-8)/(1-&x)] -1} R,,. (41)
,H.H}I DJIEMEHTOB HpﬂMO}/FOHbHOFO CCUCHHUA!
Ay =bx; Ay=bdy; A, =bdy; S, =bx(hy—0,5x);
St = A (hy—a'); S, =bd;(hy-0,5d)

[Ipy  oTCyTCTBMM B  paccMaTpUBacMOM  KOHCTPYKUMM  Kakoro-iubo sjeMeHTa
apMHUpOBaHUst (CKATOM JIMCTOBOW W CTEPXHEBOW apmarypbl, pPacTIHYTOW JMCTOBOH
apmatypsl) B popmyax (37) — (39) ciaenyer NpuHHMaTh PaBHBIMH HYJIFO COOTBETCTBYIOLIHE
3THUM DJIEMEHTaM apMHPOBaHHs TEOMETPUYECKUE XaPAKTEPHUCTHKH NTOMEPEYHOIO CEUEHHS.

A

s

Pucynox 3 — Cxema yCHIMH U 3MIOP HANPSIZKEHHUH B C€4€HUHU, HOPMAJIbHOM
K NPO0JIbHOI OCH BHEUEHTPEHHO CXKATOI0 7Kej1e300eTOHHOT0 J/IeMEHTa,
fpU pacuyeTe ero nNo NPO4HOCTH

HAns  kene3006eToOHHBIX  (HC  MMEIOIMX  JIMCTOBOM  apMaryphbl)  3JeMEHTOB
MPSMOYTONBHOIO CeYeH s yCIOBHE MPOYHOCTH (37) MPHUHUMAET BHA
VieYuNe Sy [y Rybx (g —0,5%) +y R, A; (g — ') . (42)
Ipu 3TOM MonoXeHHe HEHTPAILHON OCH ONpeaeNseTCs:
npu § < Eg U3 yCnoBus:
Y1CYHN = YC( YbRbbx +YSRSCA; ~YSRSA3') : (43)
npu & > &g U3 YCIOBHUA:
VieYnV ¥ CrpRobx +vs Ry g = 7,0, 4) (44)

TJie 05— HaNpsXKeHHe B PAaCTAHYTOM CTEPKHEBOH apMaType, onpesensemoe 110 hopmyie (40).
[IpoBepKy MPOYHOCTH BHELEHTPEHHO CXKATHIX XKeJIe300eTOHHBIX 31EMEHTOB M3 GeToHa
knacca Boime B30 cienyeT MpOM3BOAMTL B COOTBETCTBUHM C TPEOOBAHHUAMM JCHCTBYHOLIHX
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HOPMATHBHBIX JOKYMEHTOB C YYETOM PacyeTHBIX KO3()(OUUHECHTOB, MPUHATHIX B HACTOAMIMX
NpaBuiax.

.16 Pacder BHELEHTPEHHO CXKATBIX DJEMEHTOB 000N GOpMBI IpU TMOKOCTH [/ 2 35
M DJIEMEHTOB MPSAMOYTOJBHOTO ceveHus npu ly / h 2 10 npousBoautcs ¢ yyetoM mpornba
3JIEMEHTA KaK B IVIOCKOCTH 3KCIIEHTPUCUTETA NMPOJOABHOIO YCUTIUS, TaK U B HOPMAIBHOU K
HeH MIIOCKOCTH B COOTBETCTBUM ¢ TpeOOBaHUAMHM ACHCTBYIOLMX HOPMATHBHBIX JOKYMEHTOB.

8.17 [TIlpoBepky TNpOYHOCTH BHELEHTPEHHO PpACTAHYTHIX CTanexene300eTOHHBIX
(kene300eTOHHBIX) 2JIEMEHTOB CJIeyeT MPOU3BOAUTE B 3aBUCHMOCTH OT MOJIOXKEHHS
HOpOAOJIBHOHN CHUJIbI .

Ecau npononbHas cuna N mpujioxkeHa MeXIy paBHOAECHCTBYIOLUEH yCHIMI B apmaType
As; n Ag ¢ ogHOM cTopoHbl U Ay U A'y; ¢ ApYrod CTOpOHBl (PUCYHOK 4, @), BHELIEHTPEHHO
PACTAHYTBIE 3JIEMEHTH! ZOJHKHBI OTBEYATH CJCAYIOWIMM YCHOBUAM MPOYHOCTH:

VieYaNel(e+e') Sy, (VR Ay +v R Ay ); (45)
chYnNel / (e + €’) < Yc (YSRSAS + YsRsiAsi) ' (46)

[Tosioxenue paBHOAeHCTBYWILEH YCHIMM B apMarype A; U Ay onpenensercs IO
dopmyne (34).

[Monoxenue paBHOmeHcTByrollleld ycuiMi B apMaType A's u A’ onpeaensercs u3
yCJIOBHS:

Vi =[ R Al (d +d}, )+ 0,5R Aydy; 1/ (RoAy + Ry Ay). (47)

IIpu nposepke npouHocTH Kene300€TOHHBIX (HE MMEKIUMX JIKCTOBOH apMatyphbi)
3/1EMEHTOB B Qopmynax (45), (46) cneayer NpUHHMMATh PaBHBIMU HYJIIO BEeJMUUHBL Ay, A'y;,
dsi H dlsi-

Ecnu npomonpHas cuma N OpuiIokKeHa 3a  MpeJesiaMM  pacCTOSHMs — MEXAy
PaBHOAEHUCTBYIOUWIMMHU YCUIHH B apMmatype As U A, ¢ 0OOHON cTopolibi U A’y u A’y ¢ apyroi
CTOPOHBl  (PUCYHOK  4,6)  BHEUEHTPEHHO  pacTAHyThble  CTajexesle300eTOHHbIE
(xene300eToHHbIe) 3neMeHTsl nmpu & < &r JOMKHBI OTBEYATh CJICAYIOWIEMY YCIOBUIO
IIPOYHOCTH:

Y/cYnNe < Ye (YbRbSb + YSRSCS;‘ + YSR;I’S;‘I' ) (48)
[pu 3TOM MONOKEHKHE HEHTPALHON OCH ONPEIENSeTCs U3 YCIOBHS:
chynN < Ye ( Y.S'RS As + YsRsiAsi _YbRbAb *YSRSCA; _YSR;iAs’i ) (49)

IIpy oTcyTcTBUM B paccMaTpUBacMOM KOHCTPYKLMH  Kakoro-iubo anemeHTa
apMUpOBaHMsl (CKATOW JIMCTOBOM M CTEPXKHEBOM apMarypbl, pacTAHYTOH JUCTOBOH
apMmatypsl) B popmynax (48) u (49) cnenyer IPUHUMATh PaBHBIMU HYJIFO COOTBETCTBYIOLIME
3THUM 3JIEMEHTAM apMHUPOBAHUS TEOMETPUUECKUE XaPAKTEPUCTUKU MOMEPEYHOTO CEYEHHUSI.
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oL R.A,
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—— R A,

4,

a - IpojIoNbHas cuna N NpUIoKeHa MKy PaBHOACHCTBYIOIMMH yCHIIMH B apMaType A 1 Ay;
6 — npofonbHas cuna N NpuioXeHa 3a MpejieiaMi PacCTOSHUS MEXY PABHOAEHCTBYIOUIMMU YCHITHH

B apmarype A; n A

Pucynok 4 — Cxema yCHJIMI H 311I0PA HANPSZKEHWI B CEYEHNH, HOPMATILHOM K
NPoA0JILHOM 0CH BHEUEHTPEHHO PACTAHYTOr0 ejie300eTOHHOro 31eMeHTa,
npu pacyere ero no NpoO4YHOCTH

Jina  kene300eTOHHBIX  (HE  MMEIOLIMX  JIMCTOBOHM  apMaTyphbl) — 3J€MEHTOB
TIPSIMOYTOJILHOTO CEYEHUS yCIOBHE NPOYHOCTH (49) MPUHMMAET BUA:

VieYalVe Sy [VpRobx (B —0,5%) + v Ry Ay (hy - ) ]. (50)
[Tpu 3TOM OJIOKEHUE HEUTPATBHON OCH OMPEACINISETCS U3 YCIOBHSL:

37




CI1 41.13330.2012

Y[CYMN < Ve (YSRSAS _YSRSCA; ‘“'YbRbbx)' (51)

[lpu & > & pacdel MPOYHOCTM BHELECHTPEHHO PACTSAHYTBIX CTaIeKeNe300CTOHHBIX
(xene300eTOHHEBIX) 3JICMEHTOB ClIeAyeT MPOU3BOAMTS 110 hopmyie (50), npuHumas x =Ex hg .

8.18 LleHTpalbHO pacTAHYTBIE CTaNEXKeEAe300eTOHHBIE (MKeNIe300€TOHHBIE) 3JeMEHTHI
JOJDKHbBI YAOBIETBOPATH CIICAYIOLIEMY YCIOBHIO MPOYHOCTH:!

’Y/cyn]v < Ve (YsRsAs + YsRsiAsi ) (52)

Jlns aneMeHTOB APAMOYTOJIBHOTO ceueHUs Ay = b d; .
[ xene300eTOHHBIX (HE MMEIOIIMX JIMCTOBOW apMaTypbl) Dl1EMEHTOB ycnoBue (52)
NPUHUMAET BUA;

chYnNSYchRsAS' (53)

NNpumeuyanue — K LeHTpadbHO PacTAHYTHIM OTHOCATCS 37EMEHTH], B KOTOPHIX JHHHS NEHCTBUA
npoAosibHOH Cuitbl N cOBNagaeT ¢ PaBHOACHCTBYIOWICH YCHIIMA BO BCceH apMaType MONEPeYHOro CEUYEHHs
31eMeHTa (e’ = e; PUCYHOK 4, a).

8.19 Cranexene3obeToHHBIC 35eMEHTHl Bojononasoasmero tpakia [D9C u TADC
(Typ6HHHbIe BOJOBOAEI, UX pa3BHJIKM U KOJICHA, ’I‘yp6HHHBIe 6.1101(1/1, 3aTBOPHLIC KaMEpPhl U
I[p.), cTanexene3obeToHHbBIE KOHCTPYKUHWH, PACHOJIOKCHHBIC B MACCHUBC TPaBUTALIMOHHBIX
IUIOTHH U APYTHX COOPYXKEHMH, YCIOBHUs HACTYIUIEHUS IIPEAE/IbHBIX COCTOAHHH KOTOPBIX
BBIPAXAIOTCA 4Yepe3 HalpsHKEHHs, [IpU OJHO3HA4YHOH DIIIOpe HAMNpPSKEHHH B pacyeTHbIX
CCYCHHAX PAaCCHHUTLIBAIOTCA U3 yCHOBHI‘le

chY}1Gs < YchRs; (54)
YieYnOsi S ’Yc’YsRsi’ (55)

TI€ O5 U Oy — PACTATHBAIOLIMC HAMPSKEHUS COOTBETCTBEHHO B CTEP)KHEBOM apmaType
1 B 00JIMLIOBKE,
8.20 [Tpu pacyete Ha AeHCTBHE MONEPEUHOH CHITBI AOJKHO COBIII0ATBCS YCIOBHE:

chYnQ < 0’25YcYb7RbbhO’ (56)

rae b — MuHUMasbHas LIMPUHA JICMEHTA B CEUEHUH,

8.21 PacueT MpOYHOCTH CEYEHHH, HAKJIOHHBIX K UPOJOJBHOM OCH 3JeMeHTa, Ha
JAEHCTBHE NOMEPEYHON CHIIBI MOYKHO HE TIPOU3BOIMTD, ECIIH CODIOAAI0TCS YCIOBHA:

a) 4JI IJIMTHBIX KOHCTPYKIMH, paGoTaloLMX NPOCTPAHCTBEHHO, M 1)1 KOHCTPYKLMH Ha
yNpyrom OCHOBaHMH, 3a UCKIIFOUEHHEM BCPTHKAIBHLIX KOHCOJIEH ITOANIOPHBIX CTEH:

VieYn@ < 0,257 7477 Ry bhy, (57)
0) A5 BCEX OCTa/IbHBIX KOHCTPYKLHH:
Y/CYNQSYCyb7Qb’ (58)

rae O, — NonepeyHoe yCHiMe, BOCIPHHMMAeMoe OETOHOM C)KaTOH 30HEI B HAKJIOHHOM
Ce4YeHHH, orpeaensieMoe 1o popmyJie

Op < 02937 ; Ry bhytep, (59)
PIS O = 0,5+2¢;
¢3=1,0 -~ 111 21eMEHTOB C BBICOTOM ceuenus £ < 0,6 m;
0,83 - #nd >7eMeHTOB ¢ BBICOTOM ceuenns A = 0,6 M;
Y, —  KO03(QQUIMEHT, yUYUTHIBAIOIINH BIUAHNE CTPOUTEIBHLIX LIBOB

B 30HE JIeHCTBUS MOMEPEYHBIX CHII, TPUHUMAaeMBbIH 1o Tabnuue 22.
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TaGnuma 22

L1k 0,45 u MeHbUIE Ot 0,46 no 0,64 0,65 ¥ BLILLC

Y 1,0 L= [(}/h)-045] 0,80

OO6o3HaueHus, NpUHAThIe B Tabnume 22:

i — DpaccTOsHME MeXIy Ce4YeHHeM 10 WBY W HOPMAIbHBIM CEYEHHEM,
MPOXOMIIMM  Yepe3 KOHEL[ HAKJIOHHOTO CeYeHMs B CXKaTOH 30HE
(pucyHoK 5, a);

h; — BBICOTA CEYEHHUA IO LIBY.

Y i
Q/)

/l/
o
—
- :
= A
L
RoAL
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hq
h

] it t Lt
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o Qg
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-<> . N‘f’ . 2 . -
x 28 & B R
< =
z £ Wy
Q Q/) x
a
J
LYYy vy ¢ v Yy YV ¢ v v ¥ vly ]
\.
4
Q

a ~ Harpy3ka IefiCTBYET B CTOPOHY 3/1EMEHTA;
6 — Harpy3Ka UE¥CTBYET B CTOPOHY OT 3/1EMEHTA, IJIE 3HAKH «IUIHOCH W «MHHYC» CleyeT NIPHUMEHATD
COOTBETCTBEHHO JIIsi BHELICHTPEHHO CXATBIX H BHELEHTPEHHO PacTAHYTHIX 3JIEMEHTOB

Pucynok 5 — Cxema ycuamii B ce4eHHHM, HAKJOHHOM K TNPOAOIbLHOH OCH
XKeJIe300eTOHHOro 3JIeMeHTa, MNpH  pacyeTe ero 1m0 MNPOYHOCTH Ha AEHCTBHE
nonepevHoN CUJIbl
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OTHOCHTENBHAS BHICOTA CKATOM 30HBI CeUeHUs & onpejiensercs 1o popmynam:
JU1s1 13ru0aeMbIX 2 1€MEHTOB

éZHRs/Rb; (60)

JJ1s1 BHELICHTPEHHO CXKaThIX BO BCEX CIydadX W BHECUEHTPCHHO pacTsAHYTBIX DJIEMEHTOB
¢ GONBIINUM IKCUEHTPUCHUTETOM

E= uR, /Ry £ N/(blyRy). (61)

Jl1ss BHEUEHTPEHHO PACTAHYTBIX 3JIEMEHTOB C MaJibiM IKCLEHTPHCUTETOM CJENAYET
npuHuMaTh Q) = 0.
Yron Mexay HakJOHHBIM CEUEHHEM U MPOAONBHOM OCBIO 3JIEMEHTA ONpPEAENAETCA 10

bopmyne
tgh=2/[1+M/(Q hy)]. (62)

3Hauenue tgf npunnmacrcs He 6oee 1,5 1 ne menee 0,5.
Honyckaetcs nonepeyHoe ycunue Qp B ycioBuH (60) onpeaensts 1o GpopmyJiam:

0u1= [0,60,05(1+9, )7, Ry bl |/, (63)
Ho e Gostee Op1 = 9,93 (1 TP, )Yijtbho; (64)
O = 0.80,95 (10, )7 Rybhy |/[ 1+ M 1 (Qhy)], (65)

rae @, —KodQUUHUCHT, YUHTHIBAIOIIMI BAWSAHUE IPOJOJILHOM apMaTypsl, OIpeic/sieMblH
no opmyJe

o, =1+504, / (bhy) (66)

 IIpuHKMMacMBbIi He Ooutee 2,0;

¢©y— KOOOOULMEHT,  YUYUTHIBAIOIIMK  BIMSHME  MNPOAOJIBHBIX  CHI (€ y4eTOM
NPOTHUBOJIABNEHHS ), ONpe/iesisieMblit Mo GopMynam:
MpH JEHCTBUH NPOAOJBHBIX CKUMAOLMX CHIT:

¢, =0,IN/ (Rbrbho)’ (67)

npuHKHMaeMbli He Oontee 0,5;
NpH AENCTBUM NPOJOILHBIX PAaCTATUBAOILMX CHIT:

©, =0,2N /(Ry,bhy), (68)

NpUHUMaeMblii He Gosiee 0,8 o abCOIIOTHON BETHUHHE;
¢ — JUIMHA MPOCKLMH HAKJIOHHOTO CEYCHHMS Ha MPOJOJBHYIO OCb JJIEMEHTA, OTCUWUTHIBAS
OT OMOPBHI.
B dopmynax (62) u (65) M n Q — coOTBETCTBEHHO H3r1MOarOIMi MOMEHT U MOTNEpeYHas
CHJNa B HOPMAIbHOM CEYEHHH, MPOXO/AIIEM Yepe3 KOHEel HAKJOHHOTO CEYEHHs B CXKATOW
30He. -
B obumem criyuae pacuera 3jeMeHTa CJedyeT 3afaBaThCsl DPANOM CEYeHWH ¢ U
onpeaetsite Oy no Qopmysae (63), [Ipy neHCTBHH Ha DJIEMEHT COCPEAOTOYEHHBIX CHJI
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3HAYEHHUSA ¢ MPUHUMAKOTCS PaBHBIMH PACCTOSHUSAM OT ONOPbI 10 TOYKH MPUIOKEHUS ITUX
CHIL
[lpy nefcTBHM Ha 3J1€MEHT pacnpeAc/ICHHON Harpy3KW HHTEHCUBHOCTBIO g 3HAYEHUE ¢
ofnpefaeseTcs no popmyse
}%

¢ = {1060, (1+9,)7 Rubhs” | 121} (69)

Ecmu ycnosue (58) npu moacraHoBke B MpaByK 4vacTb BMecTo Oy () He
YJOBIETBOPAETCS, CIEAyeT 3aJ4aThCs DPSIAOM HAKJIOHHBIX CEYEHHMH, AT KOTOPBIX HalTH
3HayeHus M u Q, 110 bopmyiie (65) onpenenuts 3HaueHHe Oy U TPOBEPUTH yci10BHe (58) npu
Op=0h .

Pacyer nonepe4Hoi apMaTyphl He IPOU3BOANTCSA, €CIM ycnoBHe (58) cobntogaercs npu
MOACTAaHOBKE B €T0 NPaBYIO YaCTh OJHOIO U3 MONEPEYHBIX YCUIUR Oy UK Opy.

8.22 Pacder nmonepevyHON apMaTypbl B HAKJIOHHBIX CEYEHMAX BJIEMEHTOB MOCTOSHHOM
BBICOTBI (PUCYHOK 5) CIIENYET IPOU3BOJIMTH 110 popMyIe:

Yiec Yn Ql < Ye ( 2 Ys stAsw +2 Ys stA s, inc Sil’l o+ Y7 Qb )a (70)

rae (1 ~— nmomepeyHas cuia, JAEHCTBYWINAas B HAaKJIOHHOM
CEUEHHUH, T.€. PABHOJAEHCTBYIOIIAA BCEX MOMEPEUHBIX
CHJI OT BHEIIHEN HArpy3KH, paclojIoKeHHBIX N0 OJHY
CTOPOHY OT pacCMaTPHBAEMOr0 HaKJIOHHOTO CEYCHMS,

2YsRowAsys 2¥ s RoAs ineSIN0L —  CYyMMbI MOMEPEUHBIX  YCHIIMH,  BOCNPHHHMAEMBIX
COOTBETCTBEHHO XOMYyTaMH u OTOTHYTHIMH

CTEeP KHAMH, [IEPECEKAOIMMH HAKIOHHOE CeUeHHE;
O — Yrojl HakK/AOHAa OTOTHYTBIX CTE€pPXHEH K MPOAOILHOM

OCH 2JIEMEHTa B HAKJIOHHOM CCUCHHHU.
Ecimu  BHewnss Harpyska JeHCTBYeT B CTOPOHY OJJICMEHTA, KaK [I0Ka3aHO Ha
PHCYHKE 5, @, pacUETHYIO MOTIEPEUHYI0 CUITY Ha/UIEXKHT ONpeAessiTh no hopmyne

O =0-0, +Vcosp, (71)
rae  — TonepcyHas CHia B OIIOPHOM CEUeHHH;

Oy — paBHOJAEHCTBYIOWIAs BHEUIHEH HArpy3kH, JACHCTBYIOIUEH Ha 3JeMCHT B
npeaenax [UIMHBL TMPOEKLUMKH HAKJIOHHOTO CEUEHHMs Ha INPOAOJbHYI0 OCh
3JIEMEHTA;

V' — cnna npoTHBOAABAeiins, ASHCTBYIONIAs B HAKJIOHIIOM CCYEHHHU, OlpeiensemMast
B NPEANOJIOKEHUU NMHEHHOTO pachpe/leleHusl Tbe30MEeTPHUYECKOTO JaBIeHHS
H Qp = 1,0.

Ecan BHewHsAss Harpyska JeHCTBYET B CTOPOHY OT 3JIEMEHTa, Kak [O0Ka3aHO Ha
pucyHke 5, 6, To Oy B Gopmyie (71) He yuHTBIBaETCH,

8.23 Ecau ycnosue (58) npu Op = Qp1 1 Op = Oy HE BBINOJIHAETCS, PACYET DJIEMEHTOB,
apMHMpPOBAaHHBIX XOMYTaMH, AOMYCKAETCs MPOW3BOJMTb O HauboJiee OMaCHOMY HaKJIOHHOMY
CEYECHUIO U3 YCNIOBUH:

chYnQ s Ye (Yb7Qb1 + st); (72)
V1eYnQ SV (Y579p2 + Qs ) (73)
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rac st — MOMNMEPEYHOE YCHIINE, BOCIIpHHUMACMOC XOMYTaMu B Nnpelciax HanboJIee ONMacHoOro
HaKJIOHHOTIO CEYEHU U ONpeaeaaemMoce no (bopmyne

Ve, (74)

2
st = Gsw {[07 6(Ps (1 + (pn )ijbtbhO :l / 9w
III€ g — YCHINE B XOMYTaX Ha AMHHUIY JUIMHBI IEMEHTa B [IPE/IE/IaX HAKIOHHOTO CEHEHNM,
onpeaenseMoe 1o Gopmyie

Gow = Vs RowAsw /'S (75)

Swaisw 4

€ § — [ar XOMyTOB.

ITpy pacueTe >eMEHTOB NPMHUMAETCS HAHMEHBIIEE YHC/IO XOMYTOB, MOJTYH4eHHBIX U3
yciaosuii (72) u (73).

8.24 PacCToAHHE MEXIy IONEepeUHbIMYA CTEPKHAMM (XOMYTaMH), MEXIY KOHUOM
MPEIbLAYLIETO M HAYaIoM [0CIe Iy OMEro oTriba, a TakKe Menly Onopoit U KOHLOM OTrHba,
GDKaRIIero K ONope, J0KHO ObITh HE O0JIee BETHYHHBI Smax, onpene1seMoH rmo GpopmyJe

Smax = chb'/(PZRblbhg /YICYan ' (76)

8.25 Pacuer >1eMeHTOB NlepEMEHHO# BHICOTbI CeUenns Ha IeMCTBHE NOTNEPEYHOH CHllbl
NPOU3BOANUTCA CIEAYIOILIHM 00pa3oM:

€C/TM OJ[HA M3 IpaHel dieMeHTa FOpU30HTabHA WK BEPTHKAJIbHA, @ BTOpasA Hak/JIOHHa,
TO OCh SJEMEHTA NPHHUMAETCS COOTBETCTBEHHO TOPW3OHTANbHON WIM BEPTHKANBHOM. 3a
paGouyto BHICOTY HAaKJIOHHOTO CEYEeHHs C/elyeT MPHUHUMATh NpoeKkuuio padodedt yacTH
HAKJOHHOrO CEYEHHUS Ha HOpMab K OCH 3JIEMEHTA!

JUTSt SNEeMEHTa C HAKJIOHHOM CKaToil I'PaHbio — y KOHUA HAKIOHHOTO CEYeHHs B CHaTOH
30He (PUCYHOK 6, a);

JUISL 3J1eMEHTA ¢ HAKJOHHOM pacTAHYTOH IpaHbio — y Hayajna HaKJIOHHOrO CEYCHMS B
pacTAHyTOH 30HE (PUCYHOK 6, 6);

ecan obe TIpaHM OJJIEMEHTa HAKJIOHHpIE, 338 OCb JJIEMEHTA CICAyer MpUHUMATDH
FeOMETPHHUECKOE MECTO TOUEK, PABHOYIANICHHBIX OT rpauci siemeHTa. 3a pabodyio BHICOTY
cedeHHs NMpUHUMAcTCs Tpoekuus pabodei 4acTH HAKJIOHHOrO CEYCHMA Ha HOpMalb K OCH
3JIEMEHTA,
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a - HaKJIOHHad TpaHb CXKaTa; 6 — HAaKIOHHAsA IPaHb PaCTAHYTa
Pucynok 6 — Cxema ycuiivii B ce4eHHH, HAKJOHHOM K NIPOJOJTLHON OCH

KeJe300eTOHHOI0 JIEeMEHTA, C HAKJIOHHOH I'PAHBLIO NPY pacyeTe ero rno NPpo4HOCTH HA
AeiicTBHE Monepe4HoN CHJIbI
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826 Pacuer cedeHui, HAKIOHHBIX K TpPONOJNBHOM OCH OJIEMEHTa, Ha JICHCTBHE
U3THGAIOLEr0 MOMEHTA CIEAYeT MPOM3BOIMTH AJA CEYCHWH, MPOBEPAEMBIX HA MPOYHOCTH
IpW AeWCTBHM TIOTICPCUHBIX CHIL, a TaKke i cedelnlf, NpOXOAINIMX Hepes TOUKH
M3MEHEHUs IUIOMA[M TMOMEPEUHOro CEYeHHs MPOMOJBHOH DACTAHYTOH apMaTypl (ToukH
TeopeTHUeCKOro OOpbiBa apMaTyphl WIM H3MEHEHHA c€ JMamerpa), ¥ B MECTax PE3KOro
W3MEHEHHs pa3MepOB MOTEPEYHOr0 CeUeHHs MEMEHTa 110 QopmyJie

’Y/c’YnM < Ye (YS Rs Asz + z YsstAs,inch,inc + z ¥s stAstsw) ’ (77)

rae M — MOMEHT BCEX BHEILHHX CHJ (C y4eToM
MPOTMBOJABIECHUA), PACIIOJ0KEHHBIX T10
ONHy CTOPOHY OT paccMaTpUBaEMOro
HAKJIOHHOTO CE€YeHHs OTHOCHTEIBHO OCH,
KoTopas ~ TpPOXOAMT  Yepe3  TOYKY
MPUIIOKEHUA paBHOAEHCTBYIOICH
yCUIINH B CKaTOM 30HE 4
MepreHMKY/IApHa TIOCKOCTH ACHCTBUSA
MOMEHTA;
v R Az, ZYsstAs,chs,inc;ZYsstAstsw — CYMMBbI MOMEHTOB OTHOCHTEJIbHO TOH K€
OCM COOTBETCTBEHHO OT YCHJIHMH B
MPOAOJBLHOH apmaType, B OTOTHYTBIX
CTEPXHSAX M XOMYTaX, MEPECeKaromnX
PAcTAHYTYIO 30HY HAaK/IOHHOTO CCHYEHHS;
2} Zginc, Zsw — TUIEYM YCHJIMH B TPOJOJIbHOH apMarype,
B OTOTHYTBIX CTEpPXHAX M XOMyTax
OTHOCHUTENIBHO TOM e OCH (PUCYHOK 7).

/i

Rb Ah+R\( A ’\

q"‘"i L A

RNy

ed

Ty

Pucynox 7 - Cxema ycunuvii B CeYeHHH, HAKJIOHHOM K Npo10JIbLHOH OCH

JKeJ1e300e TOHHOT0 JJIEMEHTA, npu pac4yere €ro 1no Npo4YHOCTH HA ZleﬁCTBHe H3rndauero
MOMEHTA
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EciM HAKJIOHHOE CEUEHHE DACTIONIOKEHO B 30HE H3MEHEHMs 3HaKa M3rubarollero
MOMEHTa, TPOBEpKY Ha W3O ciiedyeT MPOM3BOAMTH OTHOCHTEJBHO TOYCK TIEpeceHCHs
{AKAOIIION0 CEYCHHs ¢ IIPO;10:IbLON apMaTypoit, pacrosioxkeHHoH y obeux rpauei. Ilpu sTom
cnenyet npunumath Q= 0.

BhicoTa CKATOH 30HBI B HAKJIOHHOM CEUEHHH, U3MEPEHHAs M0 HOPMANH K TIPOJOJIbHON
OCH 3JIEMEHTA, OTpefieNieTcs B COOTBETCTBMM ¢ TpeboBaHusamMy 8.14.

827 DieMeHThl ¢ TOCTOSHHOM WIM IUIaBHO HW3MEHSIOLIEHCS BBICOTOW CeHeHUs
JOMYCKAETC HE PAcCYMTBIBATH 110 INPOYHOCTH HAKIOHHOrO CeHEHUA Ha neHcTeue
M3r1baoLIero MOMEHTa B OJHOM M3 CIIEAYIOIIHX C1y4aeB!

eCJIM BCsl MIPOIONBHAs apMaTypa AOBOAMTCSA 10 OMOPbI HJIM 10 KOHL@ JIEMEHTA U HMEET
JOCTATOYHYIO aHKEPOBKY,

B TJIMTHBIX TIPOCTPAHCTBEHHO PadOTAOIIMX KOHCTPYKUHUAX,

eI MPOAOJBHbIE PACTAHYTbIC CTEPXKHH, 0OpbIBACMBIE 110 ATMHE 3IEMEHTA, 3aBOAATCA
3a HOPMaJIbHOE CEYCHHE, B KOTOPOM OHHM He TPeDyIoTcs MO pacuery, Ha ANHHY l, n boxee,
ofpeAeNseMyto 1o dopmyiie

Iy = (1i¥n@ = 0. 751 Ry Ay nesiner) / (1,5,,) | +5d. (78)

rge Q — T1onepeuHas CHIa B HOPMAJIbHOM CEYEHHMH, TMPOXOMAIEM HEpe3 TOUKY
TEOPETHUCCKOro 0OpBIBA CTEPIKHS;
Asine; 0. — COOTBETCTBEHHO IUIOLIA]b CCYEHHA W YTOJ HAKIOHA OTOTHYTHIX CTEepXHEN,
PACIIOIOXKEHHBIX B MPEIeaX yHacTka JIHHOH [g;
gsw — YCHIME B XOMYTax Ha €IMHHILYy AJIMHBI JICMCHTA Ha ydacTke OIUHOHR [y
ompe/essieMoe 1o popmyie
s = Vs RowAsww /5, (79)
rae d — qnameTp 0OpBIBACMOTO CTEPIKHS, CM;
€CJTH BBITIOJHAETCS YCI0BHE
V¥ Q< 0>25Yc7b7sz,serbho (80)

B KOHCTPYKIMAX HAa yPYTOM OCHOBaHMH, 38 HCKJIIOYECHHEM MOATIOPHBIX CTCH.

8.28 PacuyeT KOHMCOJM, ANHHA KOTOpPOW paBHa WJIM MEHbIUE €€ BbICOTHI B ONMOPHOM
ceyeHMH s (KOpOTKas KOHCOJb), CledyeT MPOM3BOAMTHL 10 ACHCTBYIOLIMM HOPMATHBHBIM
JOKYMEHTaM.

8.29 TIpu NpOEKTHUPOBaHMM MACCHUBHBIX JKENE300STOHHBIX 3JIEMEHTOB MPSIMOYTOJIbHOIO
cedeHMs, TIpe/le)IbHBIE COCTOSHUS KOTOPhIX BbIPAKAIOTCS YEpEe3 YCUIHs, CIC1yeT MpOBEPATL
[POYHOCT MPOAOIBHBIX CEUeHUH 11a yPOBHE HCHTPambHOH OCH M HA ypOBHE NPOXONLHBIX
CTPOMTE/bHBIX LIBOB /10 M 10C/Ie 00pa3oBatis TPEILMH B pACTAHYTO! 30HE ICMEHTA.

8.30 PacyeT BBIHOCIMBOCTH CEYEHHH, HOPMAJIbHBIX K ITPOAOJBHOW OCH J/IEMEHTA,
JIOJDKEH TIPOU3BOANTLCS U3 YCIOBHH:

ANs ¢xaToro 6eToHa

V1eYnOs VYol (81)
JUlsl pacTSIHYTOM apMaTyphI
YicYnOs b3 YCYSIRS’ (82)

[1e O, 1 O — MAKCHMAJILHBIE 3HAUYCHHA COOTBETCTBEHHO CKUMAKOLIMX HAlPSHKCHHH B OeToHe
¥ pacTATMBAIOLLUX HATIPXKEHNH B apMaType;

Yo =Yp7 Yh12 Vb4 V15
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Cxaras apMaTypa Ha BbIHOCIMUBOCTb HE PACCUMTBLIBAETCS.

8.31 B TpemmHocTOMKHX 3reMEHTax HanpsKenun B O€TOHE G, M B apMmaType o,
OIpeesSIFOTCS B 30He JeACTBUSI MAKCUMaIbHOIO U3rHOAOLIEro MOMEHTA MO pacyeTy Kak AjIs
YNpyroro Tena 1o NpuBeJCHHBIM CEYEHHUAM C YUETOM YKazaHui 5.35.

B HeTpelIMHOCTONKUX 3JIeMeHTaX MJOWadb U MOMEHT COMPOTHBIEHUS MPHUBEAEHHOTO
CEUEHUs clelyeT onpenesaTh Oe3 ydera pacTsaHyTo# 30HE OeToHa, HanpshkeHus B apMaType
CIIeQlyeT ONpeAeNsiTh cornacHo 9.7 HacTOsAMEro cBOAa NPaBHUIL.

8.32 Pacyer BBIHOCAMBOCTH CEUEHWH, HAKIOHHBIX K MNPOAOJBHOM OCH 3JIEMEHTAa,
CIEyET BHIIOJIHATh U3 YCIOBUS

VieYnOme S VYo R (83)

FAC Gy — INIABHBIC PACTATHBAIOIIUC HAMPAXKCHUSA B 6CTOH€;

Yo =Ybs Yo7 V12 V613 Vb14 VIS
BenuuuHy riaBHBIX pacTATMBAIOILKMX HANpshkeHUH B OeTOHE ClEdyeT OnpeieNsaTh Mo
dopmy:te (29) ¢ yueTom yxazaHuii 8.8.
JIns cTepXHEBBIX 31EMEHTOB MPSMOYTOJILHOTO CEYEHHS C MapaliebHBIMU pacTsHYTOM
M CKaTOH TIpaHsAMH JIONMYCKAETCsl MPHU OTNPEAENEHHH TJaBHBIX PAaCTATHBAIOLIMX HaNpsHKeHHH
NPUHUMATS Oy, = (), a HATIPHKEHHS Oy U Ty ONPENIENATH 10 PopMyIam:

o, =My/l,,;tN/4,.,, (84)
Ty = OSyeq | (egb), (85)
rae Ared M lreg — 1UI0IAAB M MOMEHT MHEPUMH HPHBEAEHHOIO CEYEHHWS OTHOCHTEIBHO
€ro 1ICHTPA TSKECTH;
Sred — CTATHYECKHH MOMEHT YacCTH [TPHUBEAECHHOTO CEUYEHMS, JIeXKAILEH 110 OJIHY
CTOPOHY OT OCH, Ha YPOBHE KOTOPOH OIlpeAeNstOTCA KacaTejibHbie
HanpsOKeHHs;
Y — PpaccTOsHHE OT UEHTPA THKECTH NIPUBENCHHOIO CCHYEHUS J10 JIMHMH, Ha
YPOBHE KOTOPOH ONpeneIIAOTCs KacaTelbHbIE HalIPSKEHHS
b — IMpHHA CeueHHs Ha TOM JKe YPOBHE.

B dopmyne (84) 3nak «miroc» MpUHUMAETCst Ui BHEUEHTPEHHO PAaCTAHYTHIX, a 3HAK
«MHUHYC» — J1JISl BHELIEHTPEHHO CXKATBIX JIEMEHTOB,

['eomeTpuueckue rapamMerpbl NMPUBEACHHOTO CEUYEHHMS CIEAYET ONPEACNATb C YYETOM
yKazaHuit 5.35.

g sneMeHTOB ¢ MepeMEHHON BLICOTOHW CEYeHHs KacaTebHbie HANpAXKEHHS Ty,
C/IEYET ONPENENATh C YUeTOM YKa3aHUi 8.8.

Ecnu ycnosue (83) He BHINIOJTHAETCH, TO PABHOACHCTBYOLIAA IViaBHBIX PaCTIATHBAOILHX
HalpsHKeHUH Jo/bkHa OBITh TONHOCTBK MepenaHa Ha IOMNEpevyHyr apMaTypy NpH
HanpsHKEHUAX B Hell 05 < v, Ry .

9 Pacuer »21eMeHTOB OETOHHBIX M  KeJe300eTOHHBbIX KOHCTPYKUMIA
no 00pa3oBaHMI0 U PACKPBITHIO TPEMHH U 110 AeGOpMaALHAM

PacueT 6eTOHHBIX U Ke1e300eTOHHBIX 3JI€eMEHTOB 110 00Pa30BAHUIO TPEIHH

9.1 Pacuer GeTOHHBIX W Kele300€TOHHBIX 3JEMEHTOB MO OOpa3’oBaHHIO TPEIIUH
CllelyeT NPOU3BOIUTD:

a) B ClIyvasx, KOT/a 110 yCIOBUAM KCILTyaTalMK TPELIMHBI He JOMYCKArOTCH,
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0) 14  BBIABIGHHS 30H TpewMHOOOpAa3’oBaHMA MpPM  pacdyeTe  CTaTHYECKH
HEOIIPEACAUMbBIX CTEPHKHEBBIX U MACCUBHBIX KOHCTPYKIINHA;

B) NIPH HaJIMYMH CIIELMANBHBIX TPeGOBaHHI HOPM NMPOEKTUPOBAHMS OTAEIbHBIX BHUIOB
THAPOTEXHUUECKUX COOPYIKEHHH,

K uncny KOHCTpykumH, B KOTOPBIX HE [OMYCKAalOTCS TPEIMHBI C PacKphITHEM
Ooinee 0,2 MM, OTHOCATCH:

HaropHeie ¥ Ge3HanopHble 31EMEHTHI, HaXOAAIIMECs B 30HE TEPEMEHHOTO YPOBHS BOJbI
M NOJBEPTalLIHeCs CHCTEMATHYECKOMY 3aMOPaXKMBaHHIO U OTTAaUBAHHIO.

K 4ncny KoHCTpYKLMH, B KOTOPBIX TPEIMHbBI HE AOMYCKAKOTCS, OTHOCATCS:

KOHCTPYKLMH, K KOTOPbIM NPEABABIAETCS TpeOOBaHWE BOJOHENPOHMLUAEMOCTH B TEX
cllyyasX, Koraa 03T0 TpeOOBaHME HEBO3MOXHO 00ECNEYHTh KOHCTPYKTHBHBLIMH U
TEXHOJIOTHYECKUMHU MEPONPUATHAMH,

3JIEMEHTBI ITIPUYAIbHBIX HAOEpEXHBbIX, IOTpykaeMble B TPyHT 3a0MBKOHM WM
BUOpHUPOBAHUEM;

JIMLEBBIE 3JEMEHTHI NMPUYAJIbHBIX HaOepexHbIX, CBaW W CBaH-000IOYKM JUIS CTaJHH
M3TOTOBJIEHHS, TPAHCTIOPTUPOBKH U MOHTaXa.

9.2 Pacuer cTepxHEBBIX >KE1€300€TOHHBIX 3MEMEHTOB MO OOPa3OBAaHUIO TPELIHH,
HOpPMaJIbHBIX K UX NPOAOJIBHOH OCH, CJIEAYET MPOU3BOIUTE!

JUIS1 LIEHTPaJIbHO PACTAHYTBIX 2JIEMEHTOB 1O GopMyie

Y/CN < YLY[) Rbl,.&erAred ? (86)
TAC Yb= Vb7 " Y68 " Y69 " Yb13 " Yhld * Yb15.
IIpH ypg * Yp9 > 2 cAenyeT NPUHUMATD Ypg * Yoo = 2,0;
AT U3rubaeMbiX 3JIEMEHTOB N0 hopMyrie
Y/cM < YcYbRbt,serI/Vt,rea’ > (87)
TAC Ys= Yb7 " Yb8 " Yb10 " Y613 " Yb14 " VbIsS.
IIpH yps * Ys10> 2 clIeAyeT IPUHUMATD g * Voi0 = 2,0; ,
JUTSl BHEUEHTPEHHO CXKATBIX 3JIEMEHTOB N0 (hopmyie
Yie (M/VVt,rea’ _N/Area’) < chbRbl,ser’ (88)
TOC Yb= Yb7 ' Y68 " Y610 " Y613 " Yb14 * Ybis-
IIpH ypg - Yp10 > 2 cnenyeT NpUHUMATD Ypg * Y10 = 2,0;
JUIl BHELEHTPEHHO PacTAHYTBIX JIEMEHTOB 110 GopmyJie
Yic (M/Yblon/(,rea’ + N/Yb9Area’) < YcYbRbt,ser ’ (89)

TAC Vb= Yb7 * Y68 * Y613 " Vb14 * Vbls.
I1pu pacuere no gopmyine (89) caenyet npuHUMATh:
Yp9 — KaK 1JIs LEHTPAJIBLHO PACTAHYTOTO JJIEMEHTA TAKOI'0 JKE MMONEPEYHOTO CCUCHUA,
Yb10— KaK AJ1 U3rubaemMoro 1eMeHTa TaKoro )K€ MONepeyHOro CeYeHHUS.
MMpumeuanue - B bopmynax (86) — (89) 3HaK paBeHCTBa COOTBETCTBYET yC/AOBUIO oOpa3opaHMs
TPCIIMH, 3HAK HEPABCHCTBA — YCJOBUIO TpeUJHHOCTOﬁKOCTI/I.

9.3 Pacuetsl no o6pa3oBaHHIO TpPEUIMH, HOPMalbHbBIX K MPOMOJILHOH OCH GETOHHBIX
3NEMEHTOB, NPEENbHbIE COCTOSHHUA KOTOPBIX BBIPAXKAKOTCA YEPE3 YCWIMA, CIEeRyeT
npou3BoAuTs o dopmynam (22) u (25), npunumas B HUX ¥, = 1,0 , vie = 1,0 ¥ Rprser
BMeCTO Ry,
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9.4 PacueTsl no 06pa30BaHMIO TPELIMH MO TNABHBIM PacTATHBAIOLIMM HaNpPSXKEHHAM
BBITIOJTHAIOTCSL:

A5 OLCHKH TPEIHHOCTONKOCTH CEYCHHH, HAKIIOHHBIX K IIPO{OILHON OCH CTEPXKHEBBIX
OETOHHBIX U XeJe300eTOHHBIX KOHCTPYKIIMH;

UL OLIEHKM TPEIIMHOCTOMKOCTH OOBEMHBIX OETOHHBIX H  KeNe300€TOHHBIX
KOHCTPYKLHH, NpeaenbHble COCTOSHUS KOTOPBIX HE MOTYT OBbITh BBIPAXKEHBI UEPE3 YCHIIHS;

JUISl OLEHKH TPEILIMHOCTOHKOCTH OETOHHBIX M )KEJIE300CTOHHBIX KOHCTPYKLUHH MpH
JEHCTBUY MHOTOKPaTHO MOBTOPSIOLEHCS Harpy3KkH.

PacueTsl no 06pa30oBaHHIO TPELIMH B 3THX CITy4asX BBIMONHAKOTCS U3 YCJIOBUS

YieOm S VYo Ry (90)

TOC Yb="Yb1 " Vb2 Yb3 " Ybs " Vb3 Ybi4 * Yb1s — IPH pacyeTax OCTOHHBIX 3JIEMEHTOB;
Yb= b7 Y68 Y610 " Yb11 * Yb13 " Vbl * Ybis — MIPH PACUETAX KEJIE300ETOHHBIX 3JIEMEHTOB,
Yo = Yb1 " Yb2 " Yb5  Yb12 T Yb13 " Yb14 Y15 — NPHU  pacHeTax OETOHHBIX  JJIEMEHTOB NnpH
JeHCTBHU MHOI'OKPaTHO [TOBTOPAIOLICHCS
Harpys3KH;
Yo = Y67 " Vb1l Yb12 * Yb13 " Ybl4 * Ybis — IPH pacuyCTax JKeNe300€TOHHBIX JJIEMEHTOB pn
JIEHCTBHH MHOI'OKpaTHO [OBTOPAIOLLIEHCS
HarpysKHu.

HanpsixeHHOe COCTOSIHHE 3JIEMEHTOB ONpPEAC/IAETCS B COOTBETCTBUM C YKazaHUsAMHU 8.8,
[Tposepka ycnoBusi (90) mpousBOAMTCS [Jsl HAPYKHBIX I'DaHEH JJIEMEHTOB, B TOYKaX
NIEPECEYEHHs UX C MMABHBIMK LIEHTPAJIbHBIMU OCSAMHU WHEPLIHH MPUBEJCHHOI0 CEYEHHUS, a 1S
3JIEMEHTOB TaBPOBOTO, ABYTaBPOBOr0 M KOPOOYATOro CEUEHHH TAKKE B MECTaX NMPUMbIKAHHUS
CXATBIX MOJIOK K CTCHKE.

ITpu onpenencHun KO3IGOULUHMEHTOB Yp3 — AN OETOHHBIX KOHCTPYKLMH U Ypi0 — JUIS
KEJIE300€ TOHHBIX KOHCTPYKLUMI BBICOTA pAacTAHYTOW 30HBI CEYEHHUA /h, HAXOAUTCA 110 dMOpe
HaIpsHKEHUH B IIOCKOCTH MIaBHBIX pacTAMBAIOLIMX HATPSHKEHUH.

3HaueHne Ko3(DUUMEHTA Ypg 3aBUCHUT OT CXEMbl apMHUPOBAHMSl (OAHOPSAHOE WIH
MHOT'OpS/IHOE, JUCIIEPCHOE MM OObIUHOE) 00JACTH JNEMEHTa, A/ KOTOPOHW MPOU3BOJAUTCH
[IPOBEPKa TPELIMHOCTONKOCTH.

Pacuer xej1e300e TOHHBIX 3JIEMEHTOB MO PACKPLITHIO TPELIHH

9.5 B HeTPEIIMHOCTOMKHX CTEP)KHEBBIX JJIEMEHTAX PACUYET 110 PACKPBITHIO HOPMallbHbIX
K MPOJONBHON OCH TPEWIMH CJIEAYCT BBINOIHATE U3 YCIOBHUS

Aoy S YC‘ACI" oD
rae d, — pacueTHas [MPHHA PACKPBITHS TPELHH, MM;
A, — JIOMyCKaemas HIMpHHa PacKpbITUs TPEILIMH, MM, olpeiensemas 1o 9.8.
9.6 lllupHHy pacKpBITHS TPEIIUH d,, MM, CIIEAYET ONPEAEIATE 0 GOpMyJie
l
4, =89 (o, ——Gs’bg)/Es]-7(4—100p)dA, 92)
rae & — koopULKEHT, MPUHUMAEMBIH paBHBIM IS 2JIEMEHTOB:

3rnbaemMbix U BHELEHTPeHHO cxkaTelX — 1,0;

LICHTPAJIbHO U BHELICHTPEHHO pacTAHYTHIX — 1,2;
@; — KOPbOOQUUMEHT, NPUHUMAEMBIH PaBHBIM: IIpH yYeTe BPEMEHHOIO NEHCTBHA
Harpysok: nput F;/ F,<2/3-1,0;npu Fi/ F.22/3-13;
HanboJbIIHe 0000LICHHBIE YCHIHs (M3rHOaloLMi MOMEHT, HOpMallbHas CHiIa
M T.I.) COOTBETCTBEHHO OT JCHCTBMSA TMOJHOH HArpy3ku (IOCTOSHHOM,

(FCI/IFl

{
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JUIMTENBLHON, KPATKOBPEMEHHOW) M OT JICHCTBUA MOCTOAHHON U JUIMTENbHOM
Harpy3oK);

NpH y4eTe MHOTOKPATHO ITIOBTOPSAIOLEHCS HATPY3KH:

MPU BO3AYLIHO-CYXOM COCTOSIHWMM OeTOHa 2 — p; (py — KOIDPUUUEHT aCMMMETPHUH

LHKJIa);

NPH BOJOHACHIIEHHOM COCTOSIHMM OeToHa — 0,9;

N — KkOdQOULHEHT, TPUHUMAEMBIH PaBHBIM IIPU apMaType:
CTEPXKHEBOH Nepuoandeckoro npodbuis — 1,0,
IJ1aJiKOH CTep>KHEBOH — 1,4,

MPOBOJIOYHOH NEpHOANYECKOro mpodus — 1,2;

O; — HanpshKeHHe B PaCTAHYTOH apMmaType, ONpenesieMoe B COOTBETCTBUU ¢ 9.7 6e3
y4€Ta CONPOTHBJICHHS O€TOHa pPaCTAHYTOH 30HBI CEYEHHs; C YYETOM
(GMILTPALIMOHHOTO JaBIEHHUs BO/IbI, ONPENEIIEMOr0 B COOTBETCTBHM ¢ 7.12 1
7.13;

Ospg — HAYaJbHOE PACTArMBAIOLICE HANPsYKEHHE B apMaType OT Habyxanust 6eToHa. [l
KOHCTPYKUMH, HaXOMALMXCA B BOAE, Ogp, = 20 MIla; ansg koHCTpykumi,
MOABEPXKEHHBIX  [UIMTCIBHOMY  BBICBIXAaHHIO, B TOM YHWCJI€ BO BpeMs
CTPOUTENBCTBA Oy pe = 0;

L — K0d(hOULUUEHT apMHUPOBAHUS CCUCHNS,
u=As/ (b hy), Ho He bonee 0,02;
d - JMaMeTp CTEPXKHEBOH apMaTypbl, MM.

ITpy pasnuuHBIX JUaMeTpax CTEPXKHEH CleayeT MPUHUMATh

d= in,.df /Zk:n,d,. ,
/ li

€ 1 — YUCJIO CTepXKHEH OJIHOro AUaMeTpa.

‘9.7 HanpskeHus B apMaType NpH pacueTax IIMPHHBI PACKPLITHA TPEIUMH CleayeT
OIPEAENAT 10 CIAEAY UMM QopMyaM:

1 M3THOAEMBIX DIIEMEHTOB

oy,=M/ (4 2), (93)
JUJTA HEHTpaHbHO paCTHHyTbIX JIEMCHTOB
oy=N/As (94)

A1 BHCUCHTPEHHO pacTAHYTBHIX U BHELHEHTPCHHO CXXATHIX 3JIEMEHTOB I1PpH
O0nbILINX SKCHEHTPUCHUTETaX

o, =N(etz)/Az, (95)
JUIS BHELEHTPEHHO PACTAHYTHIX 2JEMEHTOB MPU MaJIbIX SKCIIEHTPUCUTETAX:
JUTA apMaTypsl S

c,=Ne /A (h,—a); (96)
JUTst apMaTypel S’

o, =Ned (hy—a). (97)
B dopmyne (93) 3Hak «IrOC» MPUHUMAETCA INPU BHELEHTPEHHOM pacTsSKEHHH,

«MHHYC» — IIPHU BHELIEHTPEHHOM CXKaTHH.

B bopmynax (93) u (95) z ( mnedo BHyTpeHHEH mapbl CUJT) AOMycKaeTcs NPUHUMATh 110
pe3ynbTaTaM pacueTa CeUEHHH Ha IPOYHOCTh MPH PaCYETHBIX Harpy3Kax.
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9.8 JlomyckaeMyto MIMPHHY PACKPBITHS TPEUMH Ag,, MM, [UII MACCHBHBIX HaMOPHBIX Oxonvanue mabauywi 23
KOHCTpYKLMH CIEAyeT HUPMHMMaTI’ He 001c¢ BEANHH, MPUBEACHHBIX B Tabanuax 23, 24. I'uapokapboHaTHas MaxcumanipHoe 3Ha4yenue B/L] 0ctona Hornyckaemas LIKPUHA pacKPbiTHA
s coopywennit 1l — IV xnaccoB mnpeienpHas WHPUHA PAcKpHITHS TpeuiuH LETOYHOCTD BOBI npv nanope H, M TpewuH A,,, MM, B coopyxkernsax I knacca
ONpEAEieTCs YMHOXEHHEM IIOJIyYeHHBIX no TabnuuaMm 3HayeHW#H A,, MM, Ha W, Mr - 3KB/n 10 50 200 10 yCJIOBHIO KOPPO3HOHHOM CTOMKOCTH
k032G duuuenTs, paBHble coorBercTBeHHO 1,3; 1,6; 2,0. Tlpu 3TOM WIMPWHA pPACKPBLITHA 1,6 0,66 0,62 0,58 0,20
TpELMH npuHAMaceTcs He 6oiee 0,5 MM, 1,6 0,64 0,60 0,57 0,25
JInst TOHKOCTEHHBIX KOHCTPYKLUMHA TIpH OTCYTCTBHM arpeCcCHBHONM Cpeapl JOMYCTHMas 1,6 0,62 0,58 0,55 0,35
LIMPHHA PACKPBITHSA TPEIUMH [IPMHAMACTCA B COOTBETCTBHH C YKA3aHHAMH ACHCTBYIOIINX 1,6 0,60 0,56 0,53 0,50
HOPMaTHUBHBLIX JXOKYMEHTOB.
Ilpusenennsie B Tabnuuax 23 u 24 3HaueHUs A, IPUHUMAIOTCS C YUETOM NpUMEHEHHs 2.4 0,70 0,70 0,70 0,05
apmatypel knaccoB A-I, A-II, A-III, Bp-I. Ilpy npumeHeHUH apMaTypbl ApYTUX KIAcCOB ;’j 8;8 8;8 822 8’12
npeaeabHas LUMPUHA PACKPLITUs TPEUIMH NPHHUMAETCS HE (osee BEMUUYMH, MOTYyYEHHBIX MO 24 0.70 0766 0.62 0’25
HACTOAILMM TaG/IMLaM. 24 0.68 0.64 0.60 0.35
[Tpn  OukapOOHATHOW IICJIOUHOCTH  BOJBI-CPEIbI, MEHbuIeH | MI - KB/, WM 2.4 0,66 0,62 0,59 0,50
cymMMapHoi koHueHTpauuu MoHoB Cl u SOy, Gonswmedt 1000 mr/n, 3naueHus A, ciaeiyer
YMEHbBIIATh B [1Ba pasa. 3,2 u 6onee He orpannuusaercs
Ilpn cpennerogoBom 3HaueHuu GUKapOOHATHOM WIETOYHOCTH BOABI-CPE/BI, MEHbILEH
0,25 Mr - 9kB/, W OpPU OTCYTCTBHM 3aIUUTHBIX MEPOMNPHUATHH HAamoOpHble KOHCTPYKLMH Tabauua 24

CIIENly€ET MPOEKTUPOBATE TPEILIMHOCTOHKHUMH. — Y ———————— .
3Ha4yeHHs A, MIPH UCII0/b30BAHHH 3AILUTHBIX MEPONPUATHI ClleyeT YCTAHABIUBATh Ha y 5 Tpamment | B coopykerusx I K1acca 110 YCTOBHIO Coxpa;};’ocﬂ;
OCHOBAHUHU CHELUHANLHBIX HCClIeLOBaHUH, CHOB::I?(?:?:;‘;;%; Cpelibl Baropa apMaTypB! [IPH CyMMApHOH KOHLICHTDALIM HOHOB
ITpu nnametpax apmaTypsl 40 MM 1 Gosiee 3HauCHHE A, JIOITYCKAETCS YBEIHUHBATDL HA [Cl ]*0,25[SO. ] B oMMk cpene, Mr/
259, menee 50 100 200 400 - 1000
JUisi TOHKOCTEHHBIX KOHCTPYKUME (C BBICOTOM CceueHHs Menee 1,5 M) LIMpuHY Hocrosukoe BoAOHACHICHHE HSOOS 82(5) 8"3“5) 8;(5) 8;(5)
JOIYCKaeMOT0 paCKphITHS TPEILMH A, ClIe/lyeT YMHOXATh Ha kodhduuueHt 0,5. 300 0.40 0.30 0.25 0.20
TleproanUecKne HACHILIEHHS BOMOM
Tabauuna 23 TIPY YMCTIC HMKIIOB B TOM:
I'mapokapGoHarHas Makcumanbroe sHauenme B/1] Getona JlomycKaemas [UMPHHA PACKPBITHS meree 100 Ho 5 0,30 0,25 0,20 0,15
IETOUHOCTE BOJBI fipu Hanope H, m TPENIMH A, MM, B COOpYXeHHsX | kiacea 50 0,30 0,20 0,15 0,10
W, MI * 5KB/71 10 50 200 110 YCHOBMIO KOPPO3MOHHO#M CTOHKOCTH 300 0,30 0,20 0,10 0,05
Ho 0,25 Bxmrou, 0,50 0,48 0,45 He nonyckaeres 200 - 1000 Ho 5 0,25 0,20 0,15 0,10
50 0,20 0,15 0,10 0,05
0,4 0,55 0,50 0,45 0,05 300 0,20 0,10 0,10 0,05
0,4 0,48 0,45 0,42 0,10 Kanunnapseiit noacoc, 6pbl3ry - 0,20 0,15 0,10 0,05
0,8 0,63 0,48 0,52 0,05 Pacuer 2JieMeHTOB Xkejie300eTOHHBIX KOHCTPYKLHH 1Mo aedopmanusim
0,8 0,59 0,55 0,50 0,10 .
0.8 0.56 0.52 0.48 015 9.9 Hedopmauuu xene300€TOHHBIX KOHCTPYKLUMH, a TAKXe YCUIMS B JJeMEHTax
0’8 0’54 0.50 0746 0’20 CTATHYECKH HEONPEAETUMBIX KOHCTPYKLUHH ONpeAeNsoTes METOLAMH  CTPOMTEIIbIOH
0,8 0,52 0,49 0,45 0,25 MEXaHHKH C YYETOM TPEIHH U HEYIPYTUX CBOWCTB OETOHA.
0,8 0,50 0,47 0,44 0,35 IIpy COXHBIX CTAaTHUECKH HEONPEAEIUMBIX CHCTEMax JOMYyCKAaeTCs ONpeiciaTh
0,8 0,48 0,45 0,43 0,50 : nepeMenieHua 1o GopmyJiaMm COPOTHBIIEHUS! MAaTEPUAIIOB.
9.10 Tlpu KpaTKOBpeMEHHOM JeHCIBUM HArpy3KH IKECTKOCTH — M3rubaeMsIX,
1,6 0,70 0,69 0,64 0,05 BHELIEHTPEHHO CXKATBIX M BHELIEHTPEHHO PACTAHYTBHIX DJIEMEHTOB CIEAYET ONPEAECNATH MO
1,6 0,70 0,66 0,62 0,10 : bopMyTam:
1,6 0,68 0,64 0,60 0.15 IJIS TPEIIMHOCTOMKHX 3JIEMEHTOB MJIM UX YYaCTKOB
BK = 059 Eb Ired 3 (98)
JUTsl HETPEWMHOCTONKUX 3JIEMEHTOB HIIM MX Y4aCTKOB
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Be= 11 Ey (L+v1) (99)

J1:19 onpejenenins )KECTKOCTH HETPELUIMHOCTONKUX YYaCTKOB M3rMOaeMblX 3.1€MEHTOB
NIPSIMOYTOJILHOTO  [IOMEPEYHOr0  CeYEeHHMs AOIYCKAeTCs MCI0Ab30BaTh 3aBUCMMOCTh M
HOMOTpaMMYy, NMPUBEAECHHbIE B IPHUIOKeHUH 1.

9.11 Ilpy OAHOBpEMEHHOM JEMCTBUM KPAaTKOBPEMEHHBIX M JIHUTENLHBIX Harpy3ok
’KECTKOCTh M3rHOaeMbIX, BHEHEHTPEHHO CXKATBIX M BHELEHTPEHHO PACTAHYTHIX 3JEMEHTOB
CJIEAYET ONpeaeaTh o GopMyiam:

JUISl TPELLIMHOCTOHKHX IEMEHTOB HJIH HX Y4aCTKOB

B:O’8 Eb Irea’; (100)
JUTSL HETPEIIMHOCTOMKHMX 3JIEMEHTOB MIIM UX YYacTKOB
B=B, (C+V)/ (dC+V), (101)
e C — 0000lIeHHOE YCHIIWE OT JUIMTEIBHO JEACTBYIOMIMX HAarpy30K;
V' — 00061IeHHOE YCHIIHE OT KPaTKOBPCMEHHO IEHCTBYIOIINX HAIPY30K;
S — KOdDOHUUMEHT CHIDKEHHMS XECTKOCTH. [l TaBpPOBBIX CEUEHHH ¢ MOJKOH B

cikatolt 30He & = 1,5, B pacTsHYTO# 30He & = 2.5, mjis NpsIMOYTONbHBIX,
IBYTaBPOBBIX, KOPOOYATHIX M APYTHX 3aMKHYTBIX CEYEHUMH & = 2,

10 Pacuer »jeMeHTOB OETOHHBIX M 2KeJe300€eTOHHBIX KOHCTPYKIMHA Ha
TeMmepaTyplible H BJaKHOCTHbIC BO3AeHCTBHA

10.1 YueT TemnepaTypHBIX BO3AEACTBUH ITPOM3BOINTCS

a) npy pacycTe MPOYHOCTH OETOHHBIX KOHCTPYKUMHA B COOTBETCTBHM ¢ 9.3, a Takxe MpH
pacueTe uX 10 00pa3oBaHWIO (HEJOMYILEHMIO) TPEWMil B ClydasX, KOIJa HapyuleHue
MOHOIIMTHOCTH 3THX KOHCTPYKLHMH MOXET HW3MEHMTh CTATHYECKYIO CXeMY MX padoThi,
BBI3BATh JONOJHUTENbHEIC BHEWIHWE BO3JACHCTBUA HIAHM VBEJIWYEHWE MPOTUMBONABEHHUS,
TIPUBECTH K CHMXKEHUIO BOJOHEIPOHHULIAEMOCTH U JOJINOBEYHOCTH KOHCTPYKLUMH,

6) Npu pacyeTe CTATHYECKH HEONPEASTMMBIX XKeNe300€ TOHHBIX KOHCTPYKLMH, a Takxke
MpH pacyere xeJe300eTOHHBIX KOHCTPYKLHMH MO 00pa3soBaHHIO (HENONYIUEHHIO) TPELKH B
caydvasiX, ykazaHHbIX B 9.1;

B) npy omnpeieneHuu AehopMalMii ¥ TNEpEMEIEHHH DJEMEHTOB COOPYXKEHHH Ui
HA3HAYEHHS KOHCTPYKLUMI TeMITepaTypHBIX IIBOB U NIPOTHBO(MUIBTPALMOHHEIX YIIJIOTHEHHH,

I) [J15 Ha3HaYeHUs TEMIIEPATYPHBIX PEXKHUMOB, TPEOYEMBIX IO YCIOBHUAM BO3BEICHHS
COOpYXEHHs 1 HOPMaJIbHOH €ro KCIUTyaTalltH,

J) TpW pacyeTe TOHKOCTEHHBIX JKEJE€300ETOHHBIX JJICMEHTOB HENPAMOYTOJIbLHOTO
CeUEHHS (TaBPOBBIX, KOJBLEBBIX ), KOHTAKTHPYIOIIHX C TPYHTOM.

TeMnepaTypHble BO3ACHCTBHS NOMYCKAETCA HE YYUThIBATH B PACYETaX TOHKOCTEHHBIX
KOHCTPYKIIHMH, eciin obecriedeHa cBo001a NMEPEMEILEHHH ITHX KOHCTPY KLIMH.

10.2 TIpu pacuete OETOHHBIX M KEJIE€300E€TOHHBIX KOHCTPYKUHMH CliefyeT yYUTHIBATH
TEMIICpaTyPHble BO3AEHCTBHA KCIUTYaTaLIMOHHOTO U CTPOUTEIBHOTO MEPHO/IOB.

TemnepaTypHble BO3IEHCTBHS CTPOMTEIBLHOTO [E€PHOJA ONPENCAsIOTCS ¢ Y4eTOM
IK30TEPMHH W JPYrMX YCIOBHH TBepieHHs O€TOHa, BKIHOYas KOHCTPYKTHBHbIE H
TEXHOJIOTHYECKHE MEPOTIPHSATHS 10 PETYIHPOBAHUIO TEMIIEPATYPHOTO PEXKUMA KOHCTPYKIHH,
TEMIEPATypsl 3aMBIKAHUA CTPOMTENBHBIX ILUBOB, IOJHOTO OCTHIBAHMS KOHCTPYKUHMH [0
CPEIHEMHOTOJIETHUX JKCIUTyaTallHOHHBIX TEMIEPATyp, KonebaHui TeMnepaTyphbl HapyKHOTO
BO3JlyXa ¥ BOJBI B BOJOEMAX.
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K teMmepaTypHeM  BO3JEHCTBHAM  9KCIUIYyaTAUMOHHOTO  TEpHONA  OTHOCSATCH
KIIMMAaTHYECKHE KO/NeOaHUs TEMIICPATYPBl HApYXXHOrO BO3AyXa, BOJbl B BOJOEMAaxX U
JKCI.1yaTalMOHHBIN [10,10TPEB (M/IM OXJ1a/KACHUE) COOPYIKEHHUS,

KOHKpEeTHBIH TmepedyeHb TEMIEpaTypHbIX BO3NEHCTBHH, YUHTHIBAEMBIX B pacuerax
OCTOHHBIX W XKENE300ETOHHBIX KOHCTPYKLMA OCHOBHBIX BHIOB THMAPOTEXHHYECKHX
COOpPYKCHHH, JI0JDKEH YCTaHaBJIMBATBCH B COOTBETCTBUH ¢ TpeGoaHuamu CIT 58.13330 u
CTPOMTEIEHEIMH HOPMAaMH Ha MPOEKTUPOBAHNE COOTBETCTBYIOILMX BHIOB COOPYKEHHUIH,

10.3 B pacuetax GETOHHBIX M KeNE€300€TOHHBIX KOHCTPYKIMH TMAPOTEXHHYECKHX
COODPY)KEHHH Ha TEMIEpaTypHble BO3ACHCTBUSI NPH COOTBETCTBYIONIEM 0GOCHOBaHHH
AOMYCKaeTCs yUYUTHIBATh TEIIOBOE BIMSAHUE CONHEUHON pajiHatiui.

10.4 VYueT BNaXHOCTHBIX BO3ACHCTBMI NpH pacdeTe GETOHHBIX W KEIe300eTOHHBIX
KOHCTPYKLHH 10JKeH ObITh 0G0CHOBAaH B 3aBHCHMOCTH OT BO3MOXHOCTH Pa3BUTHS YCaiKu
uin HabyXaHWsa O€TOHA ITUX KOHCTPYKLUMH,

Honyckaercs He yUUTHIBATh Ycaaky GeToHa B pacyeTax:

MaCCHUBHBIX KOHCTPYKLHIA;

TOHKOCTEHHBIX KOHCTPYKLUH, HaXOAALMXCA MO BOMOH, KOHTAKTHUPYIOLIMX C BOAON
WX 3aChIIAHHBIX TPYHTOM, €CIH OBbUIM NPEelyCMOTPEHBl MEpHl 10 MPEAOTBPALEHHIO
BBICBIXQHUS OETOHA B MIEPUO/] CTPOUTENILCTBA.

10.5 TemnepaTypHble W BIaXHOCTHbIE TOJISI KOHCTPYKLHMIH paccuMTLIBAIOTCA METOAaMu
CTPOUTENBHOM (QM3MKM C KCIIONB30BAHHEM OCHOBHBIX IOJIOXKEHHWH, NPUHATBIX IS
HECTALIMOHAPHBIX MPOLIECCOB.

10.6 [lanHbie o TcMmepaType M BI&XHOCTH HapyXHOTO BO3yXa M Apyrue
KJIMMATOJIOTHUCCKHE XapaKTCPUCTUKH JOJKHBI IPUHUMATBHCS HAa OCHOBE METEOPOJIOTHUECKHX
Habmoaenni B paiione cTpouTenbeTBa. [Ipn OTCYTCTBUM TakuMX HaGIoAeHUH HEOOXOAMMbIE
CBEJEHMs  cjelyeT NpUHMMATh 110  OQHLUHAJBHBIM  JAHHBIM  TOCYJAPCTBEHHON
THAPOMETEOPOIOTHYECKOHN CITYKOBI.

‘TemnepaTypa Bomel B BOmOeMax [O/DKHA OMNPENENATbCA HA OCHOBE CIIELUATbHBIX
pPacyeToB U 110 aHaJIoTaM,

10.7 Jlna coopyxennii I kiacca Teruousnueckve XapakTEPUCTHKH OeToHa
YCTAQHABJIMBAIOTCsSl Ha OCHOBAaHMM CIIELMANBHBIX HCCNENOBAaHUH. [l COOpYKEHUH JpYyrux
KJIaccoB M MpH TMpPEABAPUTEIBHOM IPOEKTHPOBAHMM COOpPYKeHWH | Kiacca ykasaHHbIE
XapaKTePUCTUKK DETOHA JoMycKaeTcs HpUHUMATh 110 TabiuuaM b.1 u B.2 npunoxenus B.

10.8  JledopmaTHBHBIE XapaKTepUCTHKM O€TOHa, HeOOXOOUMBIE [JIs  pacyeTa
TEPMOHATIPSHKEHHOTO COCTOAHUS KOHCTPY KLU, 10NMYCKaeTCsl MPUHUMATE!

HavanbHbIK MOAYyb ynpyroctu 6etona, MIla, B Bo3pacte Menee 180 cyT ~ o dopmyiie

Ey(1) =10 /{1,7+360/x {o[In(t /180) + 5,21}, (102)
rae x — 0Oe3pasMepHblil napameTp, NpuHUMaeMslii o Tabmuue b.3 npunoxenus b;
t — Bo3pacT 6eToHa, CyT.

HauvaneHelit Momyns ynpyrocti GertoHa B Bospacte 180 cyt u Gonee cremyeT
[IPUHHMATBL B COOTBETCTBUHM € 5.27.

XapakTepUCTUKKM Moy3ydecTH OeToHa cieAyeT npuHMMaTh mo Tabnuue b.4
npunoxenus b.

Hns coopyxennit I kacca neopmMaTHBHBIE XapaKTEPUCTHKH GETOHA CllelyeT YTOYHSATh
UCCIIEI0BAaHUAMH Ha 00pasiax u3 6eToHa MPOM3BOICTBEHHOTO COCTABa.

10.9 Pacyer OeTOHHBIX M 3Ke1e300€TOHHBIX KOHCTPYKUME Mo 06pa3soBaHHIO
(HeaoMyIIEHHIO) TEMIIEPATYPHBIX TPEILHH CIEAYET IPOU3BOAUTE MO GOpMyJIaMm:

a) IpU MpoBepKe 00pa30BaHUA TPELLMH U OIPE/ICICHUH UX Pa3MepOB:
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A 2 [y, W (DR, 1 12E, (1) . (103)

Jins o0pa3oBanusi MOBEPXHOCTHOM TpeUIMHBl He0O6X0aMMO, 4TOoObl yciaoBue (103)
BBHIMOJIHAIOCh B Npefejiax 30Hbl pacTsKeHWs, TIJIyOMHa KOTOpoiH B HalpaBicHHH,
TMEPIIEHANKYJIIPHOM TTOBEPXHOCTH, Oblia Obl HE MeHee 1,3 dipax, 1€ dmax — MAKCHMANBHBIN
pa3Mep KpyIHOro 3anosiHUTeNd OeTOoHa;

6) Mpu HEAOMYIIEHUH TPEIIMH B KOHCTPYKLMAX, PACCUMTBIBAEMBIX 110 BTOPOH IpyIiie
NpelebHbIX COCTOSHUI:

AW <[y, W(OR,, I 1 2E, (1) (104)

B) MpPH HEJONYLIEHHH TPEUiMH B KOHCTPYKLMAX, PACCUNUTBIBAGMBIX MO MEPBOii rpymnme
Tpee/IbHBIX COCTOSTHUM!

AW <YW (OR, ¥ 12E, ). (105)

B atux gopmyaax:

A(t) — pabora pacTATMBAIOMWIMX HANpSXKEHHH, HOPMAIBHBIX K  [UIOCKOCTH
TPEUIMHBI, HA COOTBETCTBYIOLIEH MM PAa3HOCTH IOJHBEIX M BBIHYK/IECHHBIX
TCMIIEpATYpHBIX  HedopMauui;  3Hadenue  A(f)  onpelensercs B
coorBeTcTBUH ¢ 10.10;

Rpm, Ry — COOTBETCTBEHHO HOPMAaTUBHOE M PacueTHOE COMpPOTHUBIEHUE OeToHa Ha
0CeBOE PacTsHKEHHE, ONIpeae/IsIeEMOe B COOTBETCTBHHU ¢ 5.13 n 5.14;
n - KodQQHUMEHT nepexoga OT HOPMATHBHOTO COMpOTHBIEHMS OeTOHa Ha

0CEBOE pacTsHXKEeHHE K CpeJHEH NMPOYHOCTH Ha OCEBOC PAaCTSHKEHHE OETOHa
MPOU3BOJCTBEHHOIO COCTABA, ONPEAEIIeMbIA B COOTBETCTBUM ¢ 10.11;

(1) — KOIPOHLHEHT, yUUTBIBAIOUIMA 3aBUCUMOCTD MIPOYHOCTH OETOHA HA OCEBOE
pacTshKeHHe OT Bo3pacTa ¢ M TPUHUMAEMBIA B COOTBETCTBHH ¢ 10.12;
Ex(t) - w™oaynp ynpyroctu 6€ToHa;
Yoo — KOO(GUUHEHT ycIoBUH pabOThl, paBHBIM I MACCHUBHBIX COOPYXEHHHA —

1,15, ans ocranpnex — 1,0.
10.10 3Hauenue paborsl A(f) HAXOAUTCS MO CAeAYIOWUM hopMynaMm:
IS CITydasi 0THOOCHOTO PACTSHKEHHs W MIOCKOTO HANPSXKEHHOTO COCTOSHMS:

A= [o"(v)

14

¢ d[e(r) -aT(1)] - (106)
ot ’

0

AT [1106K0/1e HOPMHUPOBAHHOIO COCTOAHHS:

! '()[8(‘[) —o(l+v)T'(1)] s

AW = [o7 (1) , (107)
2 ot
rge Tt — TEKylliee Bpems;

to — BpeMs CXBaTbIBaHMs OeTOHA;

T(tr) — Temmeparypa 6€TOHa B MOMEHT BPEMEHH T;
o — TeMIepaTypHbIA KO3QOULHEHT TMHEHHOTO PaCIIMpeHHs HETOHa,

g(t) — nedopmauLuu OETOHA, ONMPEACTAEMBIE C YYCTOM TMEPEMEHHBIX BO BPEMEHH

MOJyJIsl YOPYTOCTH U 103y4ecTy OeToHa;
o'(t) — pacTArMBalOIMe HAMPsHKEHHS B OETOHE:
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o' (1) =0 (1) npu o (1) >0,
c(t)=0nmpuo(1)<0,

roe o (1) — HampHKEHUs B OETOHE, OMPEENEHHbIE C YIETOM [EPEMEHHbBIX BO BpEMEHH
MOZYJIA YIIPYrOCTH U 10I3Y4ecTH DETOHa.
10.11 KoadduumeHt n onpesensercs no Gopmy.ie

n=>1-uv)", (108)

rae U - KOXPOULHMEHT, 3aBUCAWMH  OT  YCTAHOBIEGHHOH  06eCMeYeHHOCTH
rapaHTHPOBAHHOW NPOYHOCTH OGETOHA U PaBHbIH
1,64 npu q = 0,95;
1,28 npu g = 0,90
1 1,04 npu g = 0,85;
V2 — KOOQGbHMUMEHT BapHallui IPOYHOCTH OETOHA TPOU3BOACTBEHHOT'O COCTABA,

Hus coopysxennit I n II ki1accoB 3HadeHus Kod3hGUUMEHTAa Vv, YCTaHABIMBAKOTCS
MCCIIENOBAHUAMYU Ha KpyNHOMacIITaOHBIX 06pasiiax U3 6eTOHa NPOM3BOACTBEHHOIO COCTaBa.
Jlng coopyxeHH# Apyrux KIaccoB M MpH MPEIBapUTEIBHOM [IPOEKTHPOBAHUH COOPYIKEHHIT
I n II xaccoB gonyckaeTcs MPUHUMATD:

v2= 0,135 mpu g = 0,95,

v2 = 0,173 mpu g = 0,90,

v2 = 0,213 npu ¢ = 0,85,

10.12 3navenns y(t) B 3aBUCHMOCTH OT BO3pacTa O€ToHa cleAyeT NMPUHUMATH IS
CTPOMTEJNILHOTO neproja 1o Tabanue b.5 npunoxenus b, 114 skcmiyaTallMoHHOro nepuoaa,
Kak 1npaBuno, paBHbM 1,0.

Ans coopywenudt [ wu Il knaccor kodbdHLMEHT (/) cleayeT yTOUHATH
HCCIICIOBAaHUSMHU Ha KpynHOMacTabHbIX 00pa3iiax U3 6€TOHa MPOU3BOACTBEHHOIO COCTABA.

10.13 Tnsa coopysxennit [ v I k1accoB B TeXHHUKO-3KOHOMUYECKOM 0OOCHOBAHUH, a IS
coopyxenndt III u IV kiaccoB — Bo BCex clyuyasX AOMYCKAeTCst pacyeT Mo o6pa30BaHMIO
(HeRONMYICHAIIO) TPELIMH OT TeMIIEPaTyPHbIX BO3ACHCTBUM MTPOM3BOANTE 110 GopMYy.Ie

S(8) < Vb3 Voo * Elim - @) - Ep(t) ‘ (109)
rae o(f) — TEeMIEpaTypHbIC HANPSXKEHUSI B MOMEHT BPEMEHH f;
€im — TpeaeabHas pacTsHKUMOCTh OeToHa, ompeaensemas mno Tabnuue b.6
NpuJIoXeHus b;
@) — KO0dDOHUMEHT, YUMTHIBAIOWMH 38BUCHMOCTH £, OT BO3pacTa OETOHA,

onpeaensemMpii no Tabauue b.7 npunoxenus b.
IIpu onpenenennn kKodoGhUIMEHTA Y53 3HAYEHUS A, CIIEIYET IPUHUMATD PABHBIMH AJIMHE
y4acTKa OITIOpbl pacTArMBAIOLUIMX HAMpsKEHWH B mpenesax O0Ka WIH NMPU HaIH4YMU Ha
y4acTKe JMIOPbI PaCTATMBAIOLIMX HaNPsSXKEHHH 30HbI C HYJIEBBIM PaAMEHTOM HANpPsDKEHHUH,
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ITpunoxkenue A
(o6s3aTesibHOE)

OcHoBHblIe GYKBeHHbI¢ 0003HAYEHHHA

YCHINA OT BHELIHNX HATPY30K M BO3ACHCTBHI B NOMEPEYHOM CEYEHHH DJIEMEHTA

M -
N —
0 -

U3rubaroui MOMEHT;
NpOAOJIbHAS CUIIA;
riepepe3bIBaoLas CHIA.

XapakTepUCTHKH MaTepHAI0B

Rby Rbt, Rb,ser, Rbt.ser

R.s', Rsi -

st -

Rsc -
Ey -
E, -

Vv —

v, -

vV, -

pacuyeTHbIE COMPOTHBIEHUS OETOHA OCEBOMY CIKATUIO U OCEBOMY
PacTHKEHHIO COOTBETCTBEHHO MUl MpPEAEbHBIX COCTOSHUH
repBO# U BTOpOH pynn B Bo3pacte 6etona 180 ¢yt (umu 1 ron);
pacyeTHble CONPOTUBIEHUA COOTBETCTBEHHO CTEP)KHEBOH H
JUCTOBOH apMaTyphl,

pacueTHOE CONPOTUBIIEHHE NOTIEPEUHON apMaTypbl PACTKCHHIO
JUISi TIpEeNIBHBIX COCTOSHMII TIEPBOW IPYNMbl [PH pacyeTe
CEYEHHH, HaKJIOHHBIX K TMPOJ0JILHONW OCH 3JIEMEHTA;

pacyeTHOe COTNPOTHB/IEHHE apMaTypPbl CKATHIO JUI NPEACTbHBIX
COCTOSIHUHM NEPBOH rpyIIbl;

Ha4ajbHBId MOMAYJb YNPYrocTd OCTOHa TpU CKATUH H
pPAaCTSXKEHHH;

MOJIyJIb YIIPYTOCTH apMaTyphi,

ko3t duuuent Iyaccona;

OTHOLUEHWE COOTBETCTBYIOLIMX MOJIYJCH YINpPYrocTd apMmarypebl
E u Getona Ey;

KO3(Q(OULHEHT BapHaLU{ TPOYHOCTH OETOHA NMPOU3BOICTBEHHOTO
COCTaBa.

XapaKTepuCTHKH M0J10KeHHsI MPOJOJNILHOA apMaTypbl B MONEPEeYHOM CeveHHH

3JIEMEHTA
S -
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0003HaUCHHE NMPOJOJBHON apMaTypBhl:

a) I W3rM0aeMBIX 3JEMEHTOB — DACIOJIOXKEHHOH B 30HE,
pacTAHYTOM OT NeHCTBUS BHELIHUX YCHITHHM;
6) I8 COKaTelX JJEMEHTOB — DPAaclIONOKEHHOM B 30HE,

PacTAHYTOH OT MASHCTBHMA YCHAMH WM y HaWMeHee CHKaToH
CTOPOHBI CEYEHHS,

B) [UIsi BHEUEHTPEHHO pacTAHYTHIX 3JIEMEHTOB — HaWMEHee
yIaJeHHOM OT TOUKH MPUIOKEHHUA BHELMHEH TPOJOIBHON CHIIBI,
r) JUi  LEHTPaJbHO pacTAHYTBIX DJJIEMEHTOB — BCEH B

TIOTIEPEYHOM CEUEHHH DJIEMEHTA;
0603HavYeHHe NPOoI0JIbHON apMaTyphI:

a) s u3rnbaembIX SJIEMEHTOB — DACIOJIOKEHHOW B 30HE,
CKATOW OT KEeHCTBHS BHEIUHUX yCHIINH;

) U1 CXKATBIX JIEMEHTOB — PACIIOJIOKEHHOH B 30HE, CKATOH OT
ACHCTBUA BHEINHMX YCWIMHA wiad Yy Haubojee C)KATOH CTOPOHbI

CEUCHNSI;

S —
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B) I8 BHENEHTPEHHO pAaCTAHYTBIX OSJ1EMEHTOB — Haubolee
YAANeHHOM OT TOUKH NPHIIOKEHHS BHENIHEN MTPOIOIBHON CHILI,

I'eomeTpuyeckue xapakrepucTukn

b

Ry~

Ap
Ared
A, 45!
A,

AS‘HYC

Ss, S5

|

WIHPWHA MPAMOYTOABHOIO CEYEHMs, WHPHHA pebpa TaBpPOBOroO
HJIK ABYTaBPOBOI'O CEUEHMUS;

BBICOTA  MPAMOYTOJBHOrO, TABPOBOrO WM  JABYTaBPOBOIO
CEUCHUS;

PacCTOssHUE OT PAaBHOACHCTBYIOLIEH YCUJIHM COOTBETCTBEHHO B
apMmaType S'u S’ 10 6anmxkaiiineit rpaHn cedyeHus;

paboyas BeicOTa ceueHust (hg=h —a; hy'=h —a");

BBLICOTa CXKATOH 30HbI ceveHust (GeTona);

OTHOCHUTEJIBHAs BBICOTA C)KATOM 30HBI O€TOHa, paBHas x / /g ;
PacCTosiHHE MKy XOMYTaMH, U3MEPEHHOE 110 JUTHHE IIEMEHTA;
OKCUCHTPUCHTET MPOAONBHON CHILI N OTHOCHTENBHO LEHTpa
TSAXKECTH NPHUBEICHHOTO CEUECHHS;

pPacCTOfHUE OT TOYKH NPUIOKEHUS IIPOJOJIBHON  CHJIBI
COOTBETCTBEHHO JI0 PaBHOACHCTBYIOIMX YCHIIHUI B apmatType S 1
A
HOMHHAJIbHBIA IHaMeTp apMaTyPHbBIX CTEPXKHEH;

TJIOUIAZb BCETO GETOHA B OTMIEPEYHOM CEYEHHHU;

NJI0IaAb CEYEHUs CKATOM 30HBI OETOHA;

TI0ILAAb NPUBEACHHOTO CEYEHUS 3/IEMEHTA;

MaoWanab CE4eHUH apMaTyphl COOTBETCTBEHHO S U S

lJomanb  CEYCHUS XOMYTOB, pacIlOIOKEHHBIX B OJHOM
HOpMaibHOW K MNpPOJONBLHOM OCH  3JleMeHTa  IJIOCKOCTH,
IepeceKarolle HaKJOHHOE CeYeHue;

MJIOMIAAL CEUEHHS OTOTHYTBIX CTEp)KHeH, pPACIIONOKEHHBIX B
OAHOM HAKJIOHHOW K MNPOAOJBHOM OCH DIEMEHTa MIOCKOCTH,
niepecexarouedl HaKJOHHOE CeYeHHe;

MOMEHT WHEPLMH CCYEeHHs OeToHa OTHOCHUTEIBHO LEHTpa
TAXKECTH CEUCHHUS IJIEMEHTA,

MOMEHT MHCPLUMHM TNPHBEACHHOTO CEYCHHS OTHOCHTENBHO €ro
LUEHTpA TAKECTH,

MOMEHT WHEPLMH IIIOMIaAN CEUEHUsT apMaTypbl OTHOCHTEILHO
LEHTpa TSHKECTH CEYEHUS IJIeMEHTa;

MOMEHT HMHEPLMH CXKAaTOH 30HBI OETOHA OTHOCHUTENLHO LEHTpa
TAXKECTH CEHECHHS;

CTATHYECKUH MOMEHT IUIOUIalld CEUYEHHs CxaTOH 30HBI OeToHa
OTHOCHUTENIbHO TOUYKH IPUIOXKEHHUSA PaBHOJAEHCTBYIOILEH YCHIHI

B apmarype S;
CTATHYECKME MOMEHTBI IUIOIAJM CeueHMs BCeH MpOaOJIbHOM
apMatTypsl OTHOCHTEIBHO TOYKU NPUJIOKEHHS

PaBHONEHCTBYIONIEH YCHIMH COOTBETCTBEHHO B apMmarype S; U
Sy,
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Ilpunoxenne b

1
Kosdpgpuunents (pexomeHnayemoe)
Yie COYETaHMH Harpy3oK; . . , .
) HAZIEHKHOCTH 110 HATHAYCHHIO COOPYIKEHMI; XapakTepucTHky 0eToHa A5 pacyeTa KOHCTPYKUMH HA TeMNepaTypHble
n ’ o
Ye yCIOBUH paboThl COOPYKEHNH; BO3JelCTBHS
crnoBuii paboTh! O€TOHa;
b Y [ ga60TLI apMaTy}JbI' Ta6nuua b.1 - Tennopusnyeckune xapakrepucTuky deTona
s ye ’
1} apMHMpOBaHUA, OnpeAensieMbli Kak OTHOWIEHHE  IUIOLLAAM XapaxTepuCTHKH BykBennoe PasmepHoCTS JHaveme
ceyeHus apMmatypel S K IUIOWAAW IONEPEYHOr0 CEHEHUS fetona 0603HaYeHNE
< ~1 _
sneMenTa bhg, 6€3 y4uera CBECOB CKAThIX U PACTSHYTBIX NOJIOK. Temnepatypubiit k03dGuumeHT Qlpy °C 1-10°°
NUHEAHOro paciupenus
.o
Xumuueckue 106aBKH 17191 6ETOHOB Tennonposoanocts A BT/('\; &) 2,67
JICT JMrHO-CYNb(OHATEI TEXHUYECKHUE; TemnepatyponposoasocTs ar m/c 11-10°7
e
CII0 CMOJIa JIpeBecHas OMbLIEHHAS; Y JenbHas TeMmI0eMKOCTb Cp KH)K/(I;F O) 1
.0
NX71 ecOXUMMYecKas 106aBKa; Koaq)q)mfuem TEIJIOOTAa4YH C § Bt(m® - °C)
. OTKPBITON MOBEPXHOCTH
C-3 cynepracTudukarop; 6eTEHa~ p
CHB (CB3K) CMOJ1a HeHTpalM30BaHHas BO3LYXOBOBJICKAKOLIAs, . Ha.]f)y)KHbe;I - 24
] 1 JIECOXMMUYECKUIA; :
[TDIX TIOHHU3UTENID BH3K'OCTI/I (eHOJBHBIH J1e ; B BO3/yX BHYTPH MOMBIX
)C(l{(l caxaphai fnaroxa, LIBOB, WAXT, WIATPOB (7-12)
XJOPHUCTBIW KaJIbLIH, B BOJlY o0
CBDK CMO0J1a BO3JyXOBOBJICKAOIIask 9KCTPAaKUMOHHAasA KaHNOIpHAas.

58

Tabauma b.2 - XapakTrepucTHKH TenyI0BbIgeeHIs GeTOHA

Tun Mapra TensoBblnenenne 6eToHa, k/lx / Kka,
HemenTa Lemera Ha | KT ieMeHTa B BO3pacTe HeToHa, CyT
3 7 28 90
IToptnanement 300 210750 250760 295770 300/ 72
400 250/ 60 295770 345/ 82 355/85
500 295/170 335/80 385/92 400/95
IIyuuonanoserit 300 175742 230/ 55 270765 280/ 67
MOPTJIaH/IIIEMENT,
LITaKOMOPTIaHIEMEHT 400 210/50 265763 320777 335/80
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IIpuioxenue B

Tabnuua b.8 ~PacuerHble 3HaYeHHUS CABMIOBBIX XapaKTePUCTHK 0ETOHHOH KJaaAKH (peomennyemoe)
110 CTPOUTEIbHBLIM IBAM O6u1acTH PaUMOHAIBHOTO NPUMEHEeH s £06ABOK il 0ETOHOB THAPOTEXHUYECKUX
CoopyxeHus ¢o -
CoopykeHHs ¢ CEKLIMOHHOMN pa3pe3koi Ha 610KH CT0n6ano6ﬁ paspeskon Ha coopyxenui
XapakTepucTika . AL Ta6bnuua B.1
caBura BuGpuposaHHEi# VkaTaHHbIHA Bubpnpopanubii
GeTOH KJacca OeroH Kknacca GeToH kracca Haumenosanne no6asok
B5-B17.5 | B20:B40 | BS:Bl17,5 | B20-B30 | B5:B17,5 Bz(i+;340 Tnactuduuu- | Bosayxososie- I}g&‘;ﬂ;%‘;‘;ﬂy 3ameasio-
KoapduumeHt 1,1 1,2 1.0 L1 Ho ’ HacTu COOpYKEHHH NN KOHCTPYKIHit pyrouero Kaotuero BOBJIEKAIOLIETO tero
TpeHHﬂ' ACHCTBUA ACUCTBHA RelCTBHS ACHCTBUSA
3auernaeHus tge JIX 1, CI0,
Cuennenvie C, MITa 0,3 0,4 0,2 0,3 0,1 0,2 JICT 1 C3 1 g (CéISK) HPJIX cil
MMpumeuanue — OOGeCreyeHHOCTh PACUETHBIX 3HAYCHWH CIBMFOBBIX XapaKTECPUCTHK NpPHHATA 1 BeToH U xe1e306eTon ]
paHoii 90 %. PHAPOTEXHUHECKUX COOPYKeHHMI —
YacTel, pacrnooKeHHbIX B 30HE
NEPEMEHHOTO TOPH30HTA BOBI
a) B 0c000 CypoBbIX + +
KIMMaTH4ECKHUX YCIOBHAX;
0) B CypPOBBIX KJIMMATHYECKHX ® + + (+)
YCJOBHAX;
B) B YMEPEHHbBIX KIMMAaTHYECKHX @ + + (+)
YCIOBHAX:
4acTeit, MoCTOAHHO + + + + (+)
HaXOJSUMXCS MO BOMOIA;
HaBOJIHBIX YacTeH, + + + + (+)
3MHU30AHUYECKH OMBIBAEMBIX
- BOJOH;
4acTed BHY TPEHHHX 30H + + + + (+)
2 beton BOOBOIOB U ApyTHX + + + + (+)
KOHCTPYKIHHI, UCTIBITBIBAIOLLIX
pPacTArMBAOLIME HATIPIKEHHS
3 KaBurauuoHHo-cTOMHKHE U + + (+)
H3HOCOCTOMKME GETOHEI
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Oxonuanue mabauyel B. 1 Mpuaoxenue I
HanmenoBanue 106aBok ; (pexomenayemoe)
Veko- ) Homorpamma
KomnekcHoro Mukpo JIst OTIpegesieH
ACHCTBUSA pﬂ}f)mero HaﬂOIIHIl?XTCIIb E 6eTOHl]i)le 3J]euMeHTOIB) THaeB omon Koaq)q)"u"eHTa g AT pacueTa nquHOCT\,"
JeHcTBUA , POBOro, ABYTaBPOBOI'0 H KOPOGYATOr0 CeyeHMI
3+
Yacty coopyXeHUN HITH KOHCTPYKIMH HC’E;HJ}XH ¢ 3HHJ,I4X'H §
. C-3+C10 g k
et | T | —
C-3+CHB =
JICT+CHB CB3K) o
(CBDK) ( 5 ,
C-3+TIBJIX i 77
1 betoH n xene3006eToH L/, 2 b
FHleO;FCXHH‘iCCKHX COOpYXKEHUH — v 3
yacTeil, pacroN0KEHHbIX B 30HE — A___.
NIEPEMEHHOIO MOPH30HTA BOABI! 0.8 I~ -
a) B 0000 CypOBBIX + + (+) < /
KJIMMATHYECKHX YCIIOBHSIX;
0) B CYpOBBIX KIMMAaTHYECKUX + + (+) -
YCIOBHSX;
B) B YMEPEHHbBIX KTUMATHYECKUX + + (+)
YCIIOBHUSX ! 0.6
yactei, NOCTOSHHO + + (+) '
HaXOMSIUUXCS MO BOJIOH;
HAJBOIHBIX YacTeH, + + (+) +
3MU30IUUCCKH OMBbIBAEMBIX
BOJIOH;
4acTei BHYTPEHHUX 30H + (+) +
2 beToH BOJOBOIOB H APYTHX + * 0,4
KOHCTPYKLIMH, HCIIBITEIBAKOLLIUX
PacCTITMBAIOUIHE HATIPSKEHUS
3 KaBUTanuoOHHO-CTOMKHE U + + +
H3HOCOCTOMHKHE GETOHDI
IIpumeuanue— 3uax + ozHadaeT UenecoodpasHOCTb BBEAEHHS A00aBKH;
+ — no6aBKa MOXeT 6BITh HCIIOIB30BAHA TOABKO I10C/E COOTBETCTBYIOLIETO TEXHHKO-IKOHOMHYECKOTO 0,2
000CHOBaHNS,
( +) - nobaBKa MOXKET OBITH KCIOJIH30BAHA TOJBKO KAK PEry/IATOP CPOKOB CXBATLIBAHUS B COUCTAHNM ¢
apyrofl nob6aBkoH, obecneuuBaromeil KoMruieke TpeGoBaHMil, NPeABABNAEMBIX K OETOHY B KaXAOM
KOHKPETHOM clyyae,
@ - nobaska ucnonb3yercs 6o B 0ORIYHOMN, THOO B MOBBILIEHHON NO3UPOBKE.
f 0
6
b+ b
* R
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CII 41.13330.2012 . CII 41.13330.2012
Npunoxenue J | BuGaunorpadus
(pexomenayemoe)

Homorpamwva qiist onpeneneHust KoOYGPHIHEHTA KeCTKOCTH HETPEIHHOCTORKHX
Y4aCTKOB 3J1eMEHTOB NPAMOYT0J1bHOI'0 CEYECHH A, PACCYHTLIBAEMBbIX 110
PACKPBLITUIO TPEILHA

[1] Dexepaivunit 3akon PO or 30 aekabps 2009 . N 384-03 «Texnmnyeckuit
PEraMeHT 0 6e30MTaCHOCTH 3aHUA M COOPYKEHUI».
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rae ly — MOMEHT HHEPLIMK CEYEHHs IEMEHTa C BBICOTOH .
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CIH 41,13330.2012

VIIK 627.8.012.4 (083.74)

OKC 93.160

KittodeBbie C0OBa: KeNe300eTOHHBIE KOHCTPYKLUMM, O€TOH, apMmarypa, KOHCTPYHpOBaHHUE,
pacueTsl Ha NpPOYHOCTB, BEIHOCIHHBOCTH NO 00pa30BaHMIO M PACKPHITUIO TpPEHIMH, MO
nedopMauuaM, Ha TEeMIIEPATYPHbBIE U BIaXHOCTHBIE BO3AEHCTBUS

WNsnanue opuuHanbnoe
Ceoa npaBun
CIT 41.13330.2012
beToHHbIE U KeJ1e300eTOHHbIC KOHCTPYKIHHK
FHAPOTEXHHYECKHUX COOPYKEHHUI
AKTYya/Iu3npoBaHHA# peJaKuns
CHunll 2.06.08-87
IoaroroBieHo Kk u3ganuio ®AY «DLC»
Teu. (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

®opmat 60x84"/5. Tupa 230 3x3. 3akas Ne 1656/12.

Omnevamarno ¢ Q00 «Ananumuxy
2. Mockea, Jlenungpadckoe wi., 0.18



