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MpeaucnoBue

Llenn v npriHuMnel cTaWgapTusauun B Poccuitckon ®epepauunn ycTaHosfeHs! PeaeparnbHbiv
3akoHoM OT 27 aekabps 2002 r. Ne 184-93 «O TexHu4eckom perynuposaHuny, a npasuia paspadoTu —
noctaHoBnexnem MpasuTensctea Poccuitckoin ®enepaunu oT 19 Hosbpsi 2008 r. Ne 858 «O nopsake
pa3paboTkn 1 yTBEPXAESHWS CBOGOB Npasuny.

CBegeHun o0 ceoae NpaBut

1 UCAONHWUTENL -~ OAO «BHWWT um. B.E. BepeHeesa»
2 BHECEH TexHudeckum komuTetom no ctaHaaptnaauumn TK 465 «CtpontenbCcTBo»

3 MNOArOTOBMNEH « vyTeBepxadewno [enapTaMeHTOM  apxuTekTypel, CTpOUTENbCTBA U
rpafoCTPOUTENbHON NOANTUKM

4 YTBEPXOEH npukasom MuHWCTEPCTBA pervoHanbHoro passwntus Poccunckon deaepalinu
(MwnrpernoH Pocenn) ot 29 aekabps 2011 r. Ne 635/13 v BBeaeH B geitctemne ¢ 01 ansapa 2013 r.

5 B3APETVCTPUPOBAH ®epepanbHbiM  areHTCTBOM N0 TEXHUYECKOMY PEryanpoBaHuio  u
metponornn  (Pocctanaapt). [Mepecmotp Cr141.13330.2011  «CHuM  2.06.08-87 BeToHHble U
KeNe300eTOHHbLIE KOHCTPYKUMN MTMAPOTEXHUHECKUX COOPYKEHNAN

WHpopmauus o6 usmeneHUsIX K Hacmoswemy cgody npasun nybnukyemcs 6 exe2o0Ho u3dasaemMom
UHGDOPMAUUOHHOM yKa3amene «HayuoHanbHbie cmaHdapmbly, & Mmexkcm U3MeHeHul U ronpasok — 8
EXEMECAYHO Uu30a8aeMbiX  UHGPOPMAUUOHHbIX ykazamernsax «HauuoxaneHsle cmanOapmei». B cnyyae
nepecMompa (3aMeHsl) Unu OMMeHs! Hacmosieeo cgoda npagusn coomeememesyiowee ysedomiieHue 6ydem
Ony6IUKOBAHO 8 EXEeMECAYHO u30asaeMoM UHMOPMAUUOHHOM ykasamene «HauuoHanbHeie cmandapmety.
Coomsemcmeyrowas uHpopMayus, yeedoMneHUe U MEeKCMb! PasMelaromecs Marke 6 UHHOPMaUUOHHOU
cucmeme obuwiezo nonb3oeaHus — Ha oghuyuanbHoM caime paspabomyuka (MunpeauoHw Poccuu) e cemu
UumepHem

& Munpernon Pocewny, 2011

HacToAWwMA HOPMATUBHBIA JOKYMEHT HE MOXeT ObiTh NONHOCTEID WA WBCTHYHO BOCNPOWMIBGAEGH, TUPAXMDPOBAH ©
pacnpOCTPaHEH B KadecTBe oULMANLHOTO WIAaHNs Ha TeppuTopun Poccuiickoi Deaepsunwn Ged padpetleHus Munperuona
Poccuu
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BBepenue

Hacrosiuuit cBOJ mnpaBWi sABIACTCH aKTyaIM3HPOBaHHOM
penakuumedt CHull 2.06.08-87 «beToHHBIE M Kene300€TOHHBIE
KOHCTPYKLIMM THAPOTEXHUUECKUX COOpYKeHHI». OCHOBaHUEM IS
pa3paboTKX HOPMATMBHOrO NOKyMeHTa sBisercs DenepajipHbIi
3akoH 0T 30 nexabps 2009 r. Ne 384-D3 «TexHUUYECKH perinaMeHT
0 6€3011aCHOCTH 3/1aHUI U COOPYKEHHUIN.

AKTyaItu3upoBanHas peaaKLus CHull 2.06.08-87
pa3paboTraHa OTKpPBITBIM AKUHMOHEPHBIM OO6uecTBOM
«BHUUWI um. B.E. BenenceBa» (xaHa. TexH. Hayk A.[l. [lax —
PYKOBOIMTENbL TEeMbI, NOKTOpa TexH. Hayk FE.H. Dbennrenoup,
B.b. I'nazosckuii, B.b. Cydakog).

CI1 41.13330.2012

CBOJ IIPABHJI

BETOHHBIE U XKEJE30BETOHHBIE KOHCTPYKIIUHN
TMIPOTEXHUYECKUX COOPYKEHUHA

Concrete and reinforced concrete hydraulic structures

Jata Beeaenun 2013-01-01

1 Ob6aacTh NpUMeHEHUs

Hacrosmui cBoA MpaBuil paclpoCTpaHseTCs Ha NMPOEKTHPOBAHHUE BHOBB CTPOSIIMXCS,
PEKOHCTPYHPYEMBIX U PEMOHTUPYEMBIX PEYHBIX M MOPCKUX OETOHHBIX M Ke€1€300€TOHHEBIX
THAPOTEXHUMECKMX COOPYXKEHMH BCEX KJACCOB, BXOIMLIMX B COCTAB OJHEPTETHYECKHX U
BOJHO-TPaHCIIOPTHBIX T'MJPOY3JIOB; COOPYKEHUH 1711 GOpbObl ¢ HABOJHEHMSAMH W 3aUIUTHI
TEPPUTOPUHA OT 3aTOILICHYUS M MOATOIUIEHMS; a TaKXKE JO/DKEH HCHONb30BaTLCS TpU
PacCUCTHOH OLICHKE COCTOSIHUS 3KCIUTyaTUPYEMBIX COOPYXKEHMH (B TOM HYHCIE C Yy4eTOM
JaHHBIX HaTYpHBIX HAOI0AeHUH M 00CIeAOBAaHUM).

B mpoexTax coopyeHuH, NpenHa3HAYEHHBIX /I CTPOMTENBCTBA B CeMCMHUUECKHX
padionax, B CeBepHOW CTPOMTENbHO-KIMMATHYECKON 30HE, B paHOHAX pacrnpoCTpaHeHHs
NPOCaNOYHbIX, HaOyXalwWMX M ciadbiX MO (PUIMKO-MEXAHHYECKUM CBOWCTBAM TPYHTOB,
JO/DKHBL  cOOMIOAATBCA  JOMOJHUTENbHbIe TpeOOBaHUsA, HPEABABISEMBIE K  TaKiM
COOPYXXEHHSIM COOTBETCTBYIOILIMMHK HOPMATUBHBIMU JOKYMEHTAMH.

2 HopmaTtuBHbI€e CCHUIKH

‘B HacrositieM cBOJie NMpaBUI MCMONb30BaHbl HOPMATHMBHBIE CCBUIKM Ha ClEIyIOLIHE
HOPMAaTHBHbBIC JOKYMEHTHI;

I"OCT P 53231-2008 Beronsbl. I1paBuna KOHTPOJIA ¥ OLIEHKH TPOYHOCTH

['OCT 26633-91 beToHb! TAXE/IBIC 1 MEIIKO3EPHUCTRIE, TEXHUUECKHE YCIOBUS

CIT128.13330.2012 «CHwull 2.03.11-85 3ammTa CTPOMTENBHBIX KOHCTPYKIMH OT
KOPPO3UM»

CIT 40.13330.2012 «CH#uII 2.06.06-85" TL0THHBI GETOHHBIE H %e1e300eTOHHBIEN

CI158.13330.2012 «CHuII 33-01-2003 I'umpoTexHuveckue coopyxeHus. OCHOBHbIE
TIOJIOKEHU S

CIT63.13330.2012 «CHull 52-01-03 bBeronuble M Kejl€300€TOHHBIE KOHCTPYKLUH.
OCHOBHBIE MOJIOKEHUS

CIT 131.13330.2012 «CHulI 23-01-99" CtpouTenbHas KIMMaTONOrUs»

I1 PUHME€YaHUC — Hpn NOJB30BAHMHU HACTOAIMUM CTAHAapPTOM uenecooGpam—xo NMPpOBEPHUTH JeACTBHE
CCBUIOYHBIX CTaHAApTOB H KnaccmanaTopoa B PIHCIL)OpMaLIHOHHOﬁ CUCTEME O6[LICFO MOTb30BAHHA — Ha
obhunuansHoM caiite oprana Poccuiickon ®eepaliyiv Mo CTaHAAPTH3ALMH B ceTH VIHTEpHET MMM 10 €XKETOJHO
H31aBaCMOMY PIH(bOpMaLIPIOHHOMy yKa3aTeio «HaunonanbHble CTaHAapTh, KOTOprﬁ Oﬂy6HMKOBaH no
COCTOSIHHIO Ha 1 SIHBAps TEKYLIEro ro4a, U 110 COOTBETCTBYIOLUMM CXHEMECAYHO U3naBacMbIM m@opmaunouﬂmm
yKasaTesM, onyGIMKOBAHHBIM B TEKYLIEM Iofy. EC/IHM CCHUIOYHBIM JOKYMEHT 3aMeHeH (M3MEHEH), TO MpH
NOJAB30BAHUY HACTOALIMM CTAHZAPTOM CJIEAYET PYKOBOACTBOBATLCA 3aMEHCHHBIM (PI3MCHCHHI>IM) AOKYMEHTOM.
Ecan cenimounsnin JOKYMCHT OTMCHCH 6e3 3aMEHBl, TO MNOJOXKCHHE, B KOTOpPOM JaHa CChUIKa Ha HEro,
NIPUMCHSIETCS B YaCTH, HE 3aTPAaruBalQUICH 3TY CChUIKY.

Hsnanne opunnuannnoe
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3 TepMuHBI M onpeeIeHUSA

HJTH L[eneﬁ HaCcTOSLICrO CBOJAA [IPpaBU  UCIHO/AL3YHOTCH  CIACAYIOIHKEC TCPMHHBLI H
OIIpEEIEHMUS!

3.1 GeToHHas KOHCTPYKuus: KOHCTpYKIHMs, BBINOJHEHHAsd U3 OeToHa Ge3 apMarypsl
WM ¢ HeOONBIIMM KOJWYECTBOM apMaTypbl, YCTAHOBJIEHHON [10 KOHCTPYKTHBHBIM
cooOpaxeHUAM; pacyeTHBle YCWIMS OT COOCTBEHHOIO BECa U BHEIIHHX HAarpy3oK H
BO3/1eMCTBUI B 6ETOHHOH KOHCTPYKLMH BOCTIPHHUMAIOTCS 6ETOHOM.

3.2 xejie300eToHHAasn KOHCTPYKuusi: KOHCTpYKUHMA, BBINOJHEHHAs U3 O€TOHa H
pabouell cTalbHOM apMaTyphl, pacdeTHbIE YCHIMA OT COOCTBEHHOrO BECa M BHEIIHHX
HArpy3oK M BO3ACHCTBHMH B jXeNe300€TOHHOH KOHCTPYKLMH BOCHPHHHUMAIOTCS OETOHOM M
paboueii apMaTypoil.

3.3 cranexene3obeToHHass KOHCTPykuusi: KoHCTpykuuMs, BbINONHEHHAs U3 OETOHa,
pabouelt cTepXHEBOH apMmaTyphl W pabouedt apMaTypbl U3 JIMCTOBOTO MPOKATA; pacyeTHbLIE
yCUITHS OT cOOCTBEHHOTO BeCa 1 BHEILHUX HArpy30K M BO3JAEHCTBMH B CTajI€XKeNe300€TOHHON
KOHCTPYKLMH BOCIIPUHUMAIOTCS OETOHOM M paboueH CTEPXKHEBOH U JIMCTOBOH apMaTypOH.

3.4 craneGeToHHass KOHCTpPYkuusi: KOHCTpYKLMA, BBEINOJHEHHas M3 OeToHa WU
BHEIIHEH paboucii apMaTypbl U3 JIMCTOBOI'O IPOKATa; PACYETHBIE YCUIHUA OT COOCTBEHHOrO
BECa ¥ BHELIHHMX HATPY30K U BO3ACHCTBUI B CTa1e0CTOHHON KOHCTPYKLMH BOCIPUHUMAIOTCS
OETOHOM M JIMCTOBOW apMaTypoH.

OcHoBHble OyKBeHHBIE O0O3HAYEHMsl, IPUHATBHIE B HACTOALLEM CBOJC [PABUIL,
TIPUBE/IEHBI B TIPUIIOXKEHHH A.

4 O0HMe MOJIOKEHUA

4.1Tlpu  npoekTHpOBaHWM  OCTOHHBIX M KENE300€TOHHBIX  KOHCTPYKUMH
TUAPOTEXHUUECKUX COOPYXeHUH HeoOXoauMo cobaronaTh, KpoMme TpeOoBaHUH JaHHOIO
cBoja npasui, Takxe Tpedoanus CIT 58.13330.

4.2 Beibop Thna OCTOHHBIX U Ke1e300CTOHHBIX KOHCTPYKLUHH (MOHOJNUTHBIX, COOPHO-
MOHOJIUTHBIX, COOPHBIX, B TOM 4YHCJE PEABAPUTEILIO HAMPKEHHbIX W 33aHKCPEHHBIX B
OCHOBAHUE) JODKEH MPOU3BOAUTHCA HUCXOAS M3 TEXHUKO-IKOHOMMUUYECKOIO COMOCTABICHUS
BAPHAHTOB C YYETOM OITHMAJBHOTO MCIOJB30BAHUA TPYJAOBLIX DPECYpPCOB, MAaTEpHANOB,
CTUMYJIHPOBaHHUS 3HEProcOepexeHns, CHHKEHNS CTOUMOCTH CTPOUTEIIBLCTBA.

[Ipu  BoiGope o27eMeHTOB  COOPHBIX — KOHCTPYKLUMA  CJIedyeT  paccMaTpyBaTh
11€1eco00pa3HOCTh  TPUMEHEHUS  MPEABAapPUTEIBHO  HANPKEHHBIX  KOHCTPYKLMA U3
BBICOKOIIPOUYHBIX OETOHOB U apMaTyphl.

Turbl KOHCTPYKIMH, OCHOBHBIE pa3MeEpbl HX JJIEMEHTOB, a TaK)Ke CTENCHb HACHIILCHUS
)KENe300ETOHHBIX KOHCTPYKHHI apmarypoil HeoOXOQYMO IPHHUMAaTh Ha OCHOBAaHWH
CPABHEHMUS TEXHUKO-IKOHOMMYECKUX TTOKa3aTe/IeH BApHAHTOB,

43  DaemeHTH  COOpHBIX  KOHCTPYKUMH  HODKHBI  OTBEYAaTh  YCJIOBHAM
MEXaHW3UPOBAHHOTO U3TOTOBJICHHS Ha CrIEUNAIM3HPOBAHHBIX MPEANPUATHSAX.

Cnenyer paccMaTpuBaTh LEAeCOOOPa3HOCTE YKPYIHEHUS COOPHBIX KOHCTPYKUMA ¢
yYETOM YCJIOBHH WX M3TOTOBJICHHS, TPAHCIOPTHPOBAHMS M I'DY30MOABEMHOCTH MOHTAXHBIX
MEXaHU3MOB.

4.4 JInd MOHOJWMTHBIX KOHCTPYKLUMH ClefyeT MpefyCMAaTpUBATh YHH(QUIMPOBAHHbBIE
pasMepsbl, O3BOJIAIONINE IIPUMEHATH HHBEHTAPHYIO ONaIyOKy.
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4.5 KOHCTpYKUMH y3110B H COEAMHEHHH 31EMEHTOB B COOPHBIX KOHCTPYKUMAX JOJKHBI
obecreunBaTh HaAEKHYIO Mepesady YCUIUM, MPOUHOCTh CAMMX JNIEMEHTOB B 30HE CTHIKA, a
TaKXKe CBSI3b TOTIOIHUTEIBHO YIOKEHHOTO OETOHA B CTHIKE C GETOHOM KOHCTPYKLHH.

4.6 [lpy  MPOEKTHPOBAHMM  KOHCTPYKUMH  TMAPOTEXHMYECKMX  COOPYXKEHMIA,
HEJ0CTATOYHO anpoOMPOBAHHBIX INPAKTHKOH MPOEKTHPOBAHUS M CTPOMTENBCTBA, A
CIOXKHBIX YCJIOBMH CTaTMYECKOHM M AMHAMHUUECKOM paboThl KOHCTPYKLMM B AOTOJHEHHE K
pacueraM HeoOXOAMMO NpeaycMaTPHUBATD NTPOBEICHHE IKCIIEPUMEHTAILHBIX HCCAEN0BaHHIL.

4.7 lns  obecneueHns TpeGyemoil BOJOHENPOHMLAEMOCTH H  MOPO30CTONKOCTH
KOHCTPYKUMH HEOOXOAUMO NIpeLyCMaTpPHBaTh CIEAYIONINE MEPOTIPUATHS:

yKIaaky — 0eToHa  COOTBETCTBYIOLIMX MapoK 110  BOJOHENPOHMUAEMOCTH U
MOPO30CTOMKOCTH CO CTOPOHBI HAlOPHOH IpaHd M HApYXHBIX [TOBEPXHOCTEH (0COOEHHO B
30HaX [IEPEMEHHOIO YPOBHS BOJRI);

NPUMEHECHHE TMOBEPXHOCTHO-aKTHBHBIX [N00aBOK K OTOHY (BO3/yXOBOBJIEKAIOLIUX,
NAaCTUQULMPYIOLIMX U JIp.);

YCTPOMCTBO NPOTUBOQUILTPAUHOHHLIX IEMEHTOB (YIUIOTHEHHH) B Ae(POPMALHOHHBIX
IIBaxX ¥ MPUMEHEHHE CIIELHAIBHON TEXHOMIOTHH MTOArOTOBKH TOPU3OHTANbHBIX CTPOUTEbHBIX
LIBOB,;

YCTPOHCTBO ApEHaXa CO CTOPOHbI HAMOPHOM I'PaHy.

Boibop MeponpHsTHH cliclyeT NPOM3BOJAWTL HAa OCHOBE TEXHUKO-IKOHOMHYECKOTO
CpaBHEHHS BAPUAHTOB.

5 Marepunaiibl 17151 6 TOHHBIX H Ke/1e300eTOHHBIX KOHCTPYKUHU I

beron

5.1 beton 11 OGETOHHBIX M IKeNe300€TOHHBIX KOHCTPYKUMH THAPOTEXHHUECKUX
COOpYXeHu joJKkeH ynosiaeTBopsTh TpeboBanusM 'OCT 26633 u yka3aHHAM HACTOSLIETO
paszena.

521Ilpn  npoekTHpoBaHMM  OETOHHBIX M KeNe300€TOHHBIX  KOHCTPYKILMH
TMAPOTEXHUYECKUX COOPY)KEHHH B 3aBHCUMOCTM OT BUAA M YCJIOBHM paboThl HEOOX0AMMO
yCTaHaBIWBAThL IOKa3aTeNM KayecTBa ©OETOHA, OCHOBHBIMH U3 KOTOPBIX  SBISIFOTCS
ClIelyIOLInE!

a) Kjaccel OeToHa Mo MpOYHOCTH Ha cxatue (Mlla), KOoTopbie OTBEYAIOT 3HAYCHHIO
rapaHTHPOBAHHON MpouYHOCTH OeToHa, ¢ obecrieueHHOCTEO ¢ = (0,95. B MaccHBHBIX
COOPYXKEHMAX JIOTyCKAeTCsi IpUMEHEHHe OCTOHOB €O 3HAUEHWSIMH TI'apaHTHPOBAHHOM
MPOYHOCTH ¢ obecneyenHocThio g = 0,90,

s BHyTpeHHe#H 30HBI GETOHHBIX I'PaBUTALMOHHBIX IIOTHH AOMYCKAETCS NPUMEHEHHE
OETOHOB CO 3HAYEHUSMH TapaHTHPOBAHHOMN MPOYHOCTH ¢ obecrieueHHOCThIO g = 0,85,

B npoexrax HeOOXOAMMO NpeAyCMaTPHBATH CiIC/lyIONIME Kacchl OETOHA MO MPOYHOCTH
Ha cxarue: B5; B7,5; B10; B12,5; B15; B17,5; B20; B22,5; B25; B27,5; B30; B35; B40.

[Ipn HamnexameM o0OOCHOBAHMM JIOMTYCKACTCS YCTAHABIMBATH MPOMEXYTOUHBIE
3HaYeHHd KjlaccoB O€TOHa MO TIPOYHOCTM Ha CXaTue, OTIMYarolMecs OT BblLIE
TIepeurcIeHHbIX. XapaKTepUCTHKY 3THX OCTOHOB CeAyeT IPMHIMATh HHTEPIIOISLUEH;

6) kiaccel 6eTOHa MO MPOYHOCTH HA 0CEBOE PACTIKCHUE,

DTy XapakTEpUCTHKY YCTAHABIMBAIOT B CIy4asX, KOTZa OHa ONpEeNeNnseT MPOYHOCTb
KOHCTPYKLMHA U KOHTPOIUPYETCA Ha NPOU3BOJCTBE.

B npoekrax HeoOxonnMMo MpeaycMaTpUBaTh CIE/Ay OILUE KiIacchl GETOHA MO MPOYHOCTH
Ha oceBoe pacTskenue: 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) MapKkH O€TOHa M0 MOPO30CTOHKOCTH.

B npoekrax Heo6XoaMMO MpeoycMaTpMBaTh CHEAyIOLIMe Mapku OeToHa Mo
moposzoctoiikoetu: £50; F75; F100; F150; F200; F300; F400; F500; F600; F700; FR0O0; F1000;

I') Mapky O€TOHA MO BOAOHENPOHHLIAEMOCTH.

B mpoekrax HeoOXomuMo MpedyCMaTpHBaTh CAEAyIOIlME Mapku OeToHa 10
BomoHemnpouuuaemoct: W2; Wa; W6; W8; W10; W12; Wi4; W16; W18; W20.

5.3 K 0eToHy KOHCTPYKLHMH THAPOTEXHHUUECKHX COOPYKEHHH MOTyT MpPEAbABIATHCS
JIOMOJHUTENBHBIC, YCTAHABIUBAEMBIEC B [IPOEKTAX M MOATBEPXKIAEMbIE IKCIIEPUMEHTAIBHBIMU
UCCIEI0OBaHUSIMU TPeOOBaHUs, 10 TPOYHOCTH HA CHBUI TOPHU3OHTAIBHBIX CTPOMTENBHBIX
ILIBOB, MpeNebHON PacTsSKUMOCTH, COMTPOTUBIAEMOCTH UCTHPAHHUIO TIOTOKOM C JIOHHBIMH H
B3BEILIEHHEIMU HAaHOCAMH, CTOMKOCTH [IPOTUB KaBUTALMH, TETUIOBBIACICHUIO PH TBEPAECHHH
OeToHa, OTCYTCTBUIO BPEIHOTO B3aUMOAEHCTBUS LIEN0YEH UEMEHTA C 3aIIOJHUTENAMH M JIp.

3HauyeHHUs  TIpeleNbHOM  pacTSKMMOCTH  OeToHa M CIBHIOBOM  NIPOYHOCTH
FOPU3OHTANIBHBIX CTPOMTEJIbHBIX IHBOB MPHUBENEHbI COOTBETCTBEHHO B Tabimuax b.6 u b.8
NPUIIOKEHH b.

5.4 TpeGoBanuss k OETOHY KOHCTPYKUUH TI'MAPOTEXHUYECKUX COOPYKEHHH IO
TPOYHOCTH HA CXKATUE W PACTSHKEHUE, MOPO3OCTOMKOCTH, BOJIOHENPOHMLAEMOCTH W T.I.
HeoOXOAMMO YCTaHaBJIHWBaTh AUGGEPEHUMPOBAHHO [0 30HAM COOPYKEHHA, MPH ITOM
TpeOOBaHUss K TEXHHYECKHM XapaKTepucTHkaMm OE€TOHa JO0MKHBI  COOTBETCTBOBATbH
haxTHiecKuM yCaoBusIM paboThl OETOHA pa3UYHBIX 30H M 4acTel COOpYXEHUH B TepHO[
CTPOUTENILCTBA U IKCILTyaTaLUH,

5.5 Cpok TBepaeHust (BozpacT) O€TOHA, OTBEYANOUWIMH €ro KJaccaM II0 MPOYHOCTH Ha
CKAaTHe, Ha OCEBOE pPAcTsHKEHME W Mapke [0 BOJOHENPOHHLAEMOCTH, NPUHHUMAETCH, Kak
MPaBUJIO, A8 KOHCTPYKLHUHM peuHbIX PHAPOTEXHUUECKUX coopyxeHul 180 cyT, ans cOopHBIX
M MOHOJMTHBIX KOHCTPYKLUMH MOPCKMX M PEUHBEIX INOPTOBBIX coopyxeHuH — 28 cyr. Cpok
TBep/ieHusa (Bo3pacT) OcTOHA, OTBEYAIOLMH €ro NPOEKTHOHW Mapke MO MOPO30CTOMKOCTH,
nprHUMaeTtcs 28 cyT.

Mpumeuanune — Ecnin usBecTHB! CPOKM (AKTHUECKOTO HATPYXCHUS KOHCTPYKHHUH, crnocolbl Hx

BO3BEJEHUS, YCIOBHMS TBepaeHHs GeTOHa, BMA M Ka4eCTBO [PUMEHAEMOTO LEMEHTa, TO JOIYCKAeTes
YCTaHAB/IMBATE KNace U Mapku GETOHA B MHOM BO3DacTe,

5.6 Knaccel 6eToHa 1o NpOYHOCTH HA CXKATHE U PACTHKEHUE NOMKHBI HA3HAYATBHCH B
3aBUCHUMOCTH OT YPOBHsSl HAlpsUKEHMH B PAaCYETHBIX 30HAX COOPYXKEHHS C  y4YETOM
(paKTHYECKOIr0 BPEMEHHU HATrPYKEHHsl KOHCTPYKLHH.

Jdns  kene300€TOHHBIX  JJIEMEHTOB M3  TsKEJOro O€TOHA, pacCUMTHIBAEMBIX HAa
BO3/IEHCTBHE MHOTOKPATHO MNOBTOPSAIOIIEHCS HArpy3Kd, M IKEJIe300€TOHHBIX —CXKAThIX
CTePIKHEBBIX KOHCTPYKUMH (HabepexHble THIA 3CTakal Ha CBasX, cBasx-000jo4Kax W T.II.)
cielyeT IpUMEHATh OeTOH KJiacca 110 NPOYHOCTH Ha CxKaTHe He Huxke B20.

JUTst TIpeIBapUTENHHO HANPSKEHHBIX DJIEMEHTOB ClILYeT NMPUHUMATL OETOH Kjacca 1o
IIPOYHOCTH Ha CKaThe: He MeHee B15S — At KOHCTPYKLHMH CO CTEPKHEBOW apMaTypoH; He
meHee B30 - /s aneMeHTOB, NOrpyKaeMbIX B TPYHT 3a0UBKOH UM BUOPUPOBAHHEM,

5.7 TpebGoBanus MO0 MOPO30CTOMKOCTH NPEABABIAIOTCA TOJBKO K OETOHY, KOTOPBIH
HAXOAUTCA B 30HE MMEPEMEHHOIO YPOBHS BOJBI, H HapyXXHOMY Ha/JBojHOMY Oerony. Mapky
6eToHa 110 MOPO30CTOMKOCTH Clle/lyeT Ha3HayaTh B 3aBUCUMOCTH OT KJIMMATHYECKUX YCIIOBUH
paiioHa CTPOMTENILCTBA M YKCJIa PACYETHHIX LIMKIIOB (CMEH) MONEPEMEHHOTO 3aMOPaXMBAHHUA
¥ OTTaWBaHWs B TeyeHWe roja (0 JAHHBIM JOJIFOCPOYHBIX HAONIOAEHHH), ¢ Yy4eTOM
3KCTLIYaTalMOHHBIX YCJIOBHUI.
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JIns KOHCTPYKIMH M yacTel COOpyKEHHH B 30HE NIEPEMEHHOI0 YPOBHS BOABI (BKIIOYAs
IBYXMETPOBYIO 30HY Hal Hel) MapKy GeToHa 1o MOPO3OCTOMKOCTH Clle/lyeT MPUHUMATH 110

rabmuie 1.
Tabnuua l
Mapka 6eToHA 10 MOPO3OCTONKOCTH ITPH YUC/Ie HUKIIOB
KJ’IHM&TH‘{GCKI/IC nonepemem{oro 3aMopa>KnBaHm U OTTAUBAHHUA B I'OJ
YCJIOBHSA o 25
oT 26 -50{ 51 -100 | 101 =150 | 151 =200 | 201 =250 | 251 - 300
BKJIHOYHUTCJIEHO
YMepeHHbIe F50 F100 F150 F200 F300 F400 F600
CypoBbie F100 F150 F200 F300 F400 F600 F800
Ocobo cyposble F200 F300 F400 F500 F600 F800 F1000

Ilpumeganus

1 Knumatudeckye yCROBUS XapaKTepU3yHOTCS CPeIHEMECSHYHOH TeMiepaTypoll Haubosee XOJOZHOTO
Mecsiia: yMepeHHbie — Beitie Munyc 10 °C; cypossie — . oT muHyc 10 s10 munyc 20 °C BkIrOUMTENBHO; 0C000
cypoBble — Hibke MuHyc 20 °C. CpenHeMecsiyHble TeMriepaTypsl Hanbosee XOJOIHOro Mmecila Ana paliona
crpouTenneTBa onpeaessiores no CIT 13113330, a Takke M0 JaHHBIM TMAPOMETEOPONIOrHYECKON CITyXObI.

2 Tlpu OOHOBpPEMEHHOM BO3AEHCTBHMM 3aMOPAXHBAHUS — OTTAWBAHMA W arpeCCUBHOM BOAbI-Cpelbl
HeobxonuMo yuuThIBaTH TpeBoBanus, MpefbaBIsAeMbIe K MaTepuanaM M koHcTpykuusm CIT28.13330
u [OCT P 53231, u npuMensatt 6eTonsl Honee BRICOKMX MapoK 110 MOPO30CTOMKOCTH: NpH Bo3aecTeuy cnabo-
M CPEJHEearpecCUBHON BO/BI-Cpe/Ibl — HA OJIHY CTYIIEHb, @ MPY BO3AEHCTBUHU CUIIBHOATPECCHBHON BOLBI-CPEH ~
Ha [IBE CTYTICHH.

JIsT HamoOpHBIX KOHCTPYKUMH T'MJAPOY3J0B € BOJOXPAHWIMIIAMH MHOTOJIETHETO U
FOIOBOT'0 PETYJIMPOBaHMs CTOKA B 30HE ¢pabOTKM BOAOXpaHMJIMIIA A0 TOPU30HTA MEPTBOIrO
o0bemMa Mapku OeToHa M0 MOPO30CTOMKOCTH A0JIKHBI ObITh He HIke F150 — anist ymepeHHbIX,
F200 - m1s cypoBbix W F300 — n71st 0c000 CYypOBBIX KIMMATHYECKUX YCIIOBUH.

JInA HaABOAHOM 30HBI COOPYKEHUIT Mapky GETOHA M0 MOPO30CTONKOCTH HAa3HAYAIOTCS C
y4eTOM aTtMoc(hepHbIX Bo3aekicTBui, Ho He Huxke F100 — ans ymepennsix, F150 — nns
cypoBbix U F200 — a1t 0060 CypOBBIX KITMMAaTHYECKUX YCIIOBUH.

MMpumedadue — JI1g HAPYKHBIX 30H COOPYHEHUH U KOHCTPYKUMHA, TAC MPH OCHOBHBIX COYETAHMAX

HAarpy30K M BO3ZEHCTBUI HMMEIOT MECTO DAcTSIrMBAKOINME HAaNpmkeHns (aedopmauuu), CAENyeT NMPUMEHATH
GeToHBI ¢ D0JIee BLICOKOM (He MeHee, YeM Ha OJIHY CTYNEHb) MOPO30CTOMKOCTEO.

5.8 Mapky 6eToHa 110 BOAOHENPOHUIIAEMOCTH Ha3HAYAKOT B 3aBUCHMOCTH OT IpajIneHTa
HAropa, OIPE/CNIIEMOr0 KaK OTHOLICHWE MAKCHMaJbHOIO Hamopa, M, K TOJNIIMHE
KOHCTPYKUMH (WJIM PacCTOSHMIO OT HAMOPHOW TpaHM 10 JPEHaXa), M, U TEMIECparypbl
KOHTAKTHPYIOLEH ¢ coopyxeHueM Boabl, °C, 1o Tadauue 2 ¢ y4eTOM arpecCHBHOCTH BOJbI-
cpenst o CIT 28.13330.

B HeTpelmMHOCTOMKHX  HAMmOpHBIX  JKENE300CTOHHBIX  KOHCTPYKUHMSAX M
HETPEUIMHOCTONKUX OE3HATIOPHBIX KOHCTPYKLHMAX MOPCKHX COOPYKEHMH MPOCKTHas Mapka
GeTOHa 110 BOJIOHCIIPOHUIIAEMOCTH JJOJKHA ObITh He Hibke W4,
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Tadtnunua 2
Mapxkut 6eTOHa MO BOAOHCIPOHULACMOCTH
Temnepatypa pY IPajiueHTax Hanopa
BoAel, °C o3 CBbILIE 5 cabime 10 caere 20 10 30
BKJTFOUNTEIBHO ao 10 1o 20 BKJIFOYHTEILHO
Jo 10 BriIrOUHTENIBEHO W2 W4 W6 W8
Casite 10 g0 30 BmioynTeNbHO W4 W6 w8 W10
Cerriue 30 W6 W8 W10 W12
[Tpumeuanue — Jlas KOHCTPYKUMHA ¢ rpaiMEHTOM Hanopa cBelure 30 cIefyeT HazHa4yaTh Mapky

6eToHa no BoaoHenpeHuliaeMocTH W14 1 Belie.

5.9 Cuenyer mnpemycMarpuBaTh LIMPOKOE IPUMEHEHHME JOOABOK IOBEPXHOCTHO-
aktuBHbIX BeutectB (JICT, C-3, CI1O, JIX u ap.), a TakkKe IPUMEHEHHE TOHKOIUCIIEPCHBIX
MHHEPaNbHBIX 100aBOK, OTBEYarolMX TPeOOBAHHUAM COOTBETCTBYIOLIMX HOPMAaTHBHBIX
JIOKYMEHTOB.

O6nacTH panmoHANbHOIO [PUMEHEHUs [00aBOK JuIi OETOHOB TMIPOTEXHUUYECKHX
COOPYIKEHNH NIPMBEIEHB! B TPUIOKEHMH B.

5.10 llpu npenbsiBieHMH K OETOHY COODPYKEHHH TpeOOBAaHUM K CONPOTHUBIISAEMOCTH
UCTHPAHUIO TMOTOKOM BOJBI C BJIEKOMBIMH HAHOCAMHM MIJIM CTOMKOCTH MPOTHB KaBUTaLMH
Knacc GeToHa MO MPOYHOCTH Ha CkaThe AOMKeH ObITh He Hmke B25, mapka 6erona no
MOpo30cTOHKOCTH ~ He Hike F300, mapka 6€TOHa 110 BOLOHENPOHULAEMOCTH — He HHke W8,

5.11 Tlpu cOOTBETCTBYIOIIEM TEXHUKO-IKOHOMHYECKOM 0OOCHOBAaHHMH Ui OETOHHBIX M
Ke1e300€TOHHBIX KOHCTPYKUMH THAPOTEXHUYECKUX COOPYIKEHUH NOMYCKAETCH UCIONb30BaTh
OeTOHBl Ha HampAraeMoM lIeMeHTe, a A CHMXXEHWS HAarpy3ku OT COOCTBEHHOIO Beca
KOHCTPYKLHH — JIETKHE OCTOHBI.

5.12 J1ng 3aMOHOJMYHMBAHHUS CTBIKOB 3J€MEHTOB COOPHBIX KOHCTPYKLMH, KOTOpbIE B
NPOIIECCE IKCILTYaTAlMH MOFYT MOJABEPraTrbCs BO3AECHCTBHUIO OTPHLATEILHBIX TEMIIEPATYP
HApYKHOTO BO3/yXa MM BO3JACHCTBHIO arpeCCUBHON BOJBI, CIELYET NPUMEHATh OETOHBI
MPOEKTHBIX MapoK 10 MOPO30CTONKOCTH M BOJOHENPOHULUAEMOCTH HE HUXKE HPUHSATBIX 15
CTBIKYEMBIX JIEMEHTOB.

5.13 Knacc OGeroHa 1o MPOYHOCTH HA CXKATHE W HA OCEBOE PACTSIKCHHE CleAyeT
NpUHUMAThL 1O TabuimuaM 3 ¥ 4 B 3aBUCHMOCTH OT 3HaY€HMH PAcYETHBIX CONpPOTHUBICHUH
OeToHa, OonpeaeaeHHbIX B COOTBETCTBUHU ¢ yKa3aHUAMM pasfenos 8, 9, 10 Hacrosuiero ceoaa
TpaBuiL.

5.14 PacueTHble CONMPOTHUBCHUS OETOHA IJIS NPeACIbHBIX COCTOSHUHN I1epBON IPYNIIbI
Ry n Ry, cHmkaoTed (MIM TIOBBIMIAIOTCS) MYTEM YMHOXKEHHMS Ha KOI(QOULMEHTH! YCIOBUH
paboTbl OeToHa Yp , YYHATBIBAIOWIUE BIIMAHUE HA €ro INPOYHOCTH COYETAHMs Harpysok,
pa3nuuus B Bo3pacre OeToHa B KOHCTPYKUMH KO BPEMEHHM €€  HarpyXeHus
OKCIIIyaTallHOHHBIME Harpy3KaMd W B BO3pacTe 0ETOHA, COOTBETCTBYIOLIEM €ro KJaccy Mo
MPOYHOCTH, Pa3dvydst B MPOYHOCTH GETOHA B COOPYXKEHMM M B KOHTPOJBHBIX oOpasuax,
CXEMBbl HarpyXeHus, rpajueHTa aehopMaluil 10 Ce4eHHuIo, GOPMBI IONEPEYHOrO CEUCHUs,
CJIOHOTO HANPSEHHOTO COCTOSHMS, THIIA H PA3MEPOB KOHCTPYKIIMHA, CTPOUTENLHBIX [IBOB,
MHOTOKDPAaTHOTO NOBTOPEHUSA HArpy3oK; CX€Mbl, KOIQQULMEHTA W  JAWCHEPCHOCTH
apMUpOBaHMs, IPYrMX (akTopoB. 3HayeHMs KOdG@ULMEHTOB yCioBMH paboThl OeTOHa
NpUBEJEHBI B Tabuue 5.

;i
Ao ¥
& ul
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PacuerHpie conpoTusienns 6eToHa A NpedeNbHBIX COCTOSHUN BTOPOH IPYIbL Ry er
1 Ry se BBOIAT B pacyet ¢ KOIPOULHMEHTOM YCI0BHH paboThl 6eTOHA ), = 1, 3@ UCKIIOYEHHEM
CJTyyaes, yKka3aHHbix B 9.2, 9.3, 10.13.

5.15 Kosdpduuuent ycnoBuil paborsl GETOHHBIX KOHCTPYKUMM, YUHTHLIBAIOLIMH
BAHAHHE Ha INPOYHOCTL pacTAHYTOro OETOHa rpaiueHTa JedopMaldii 10 CEeYeHHIo,
ornpenensierca no gopmye

'Yb3=1+0/ht (1)
Y IPHHUMaETCS He Oounee Yp3 = 2,
rae ¢ — TfapaMeTp, 3aBUCAIIMM OT Kjacca OeTOHa, €ro CTPYKTYpbl, BJIAXXKHOCTH W
Apyrux (HakTopos;
h, — BBICOTA DACTAHYTOH 30HBI CEUYEHUs, CM, ONpPEAENeHHAasd B MPE/IN0N0KEHUH

ynpyron pabotsl 6eToHa.
3HaueHMs TnapameTpa ¢ CIEAYeT ONpeAeNsATh Ha OCHOBAHUM HKCMEPUMEHTANbHBLIX
uccnenosanuit.  na  coopyxenuit I u I kimaccoB Ha npeaBapuTeNbHOH — CTaaWu
MPOEKTUpOBaHud, a Al coopyxenunn III m IV kmaccoB Bo Becex ciyvasx napamerp ¢
JIOITYCKaeTcsl IPUHUMATS 110 Tabuulie 6.

Tadbnupga 3

Hopmartusrsie u pacueTHble conpoThBiedns 6etona, MITa (xr/cm 9
HOPMAaTHBHBIE COMPOTUBJICHHUA; PaCHCTHBIC pacyeTHbIe CONPOTHBICHHS
Knacc COIIPOTUBJIEHUS 151 NPEAENBHBIX COCTOSHUM JUIA TTPEAEBHBIX COCTOAHUA
feToHa BTOPOH rpynmnsl NePBO¥ IPyNITBI
no Pactsxenue oceroe
[POMHOCTH Coxatyie Ron PactspxeHue oceBoe
ua R Cxarue Ry
ocepoe bt.ser .
oxatne Rpn; 6eToH 5 OL;BOC feToH 6eToH
Re ser BHGpHpO- cron b BHOpPUPO- yKaTaH-
BaHHBIN YKATAHHBIN BaHHEIN HBIA
1 2 3 4 5 6 7
B5 3,535,7) 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(1195) 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) | 2,1021,4) - 22,0(224) | 1,40(14,3) -
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Tabnuna 4 Oxonyanue mabauyor 5
HopmaTuBHBIe U pacueTHbIE CONPOTUBIIEHIA D€TOHA NPY OCEBOM PACTKEHUH, Koadpunnenr yenosuit
K - MITa (kr/cy °) dakropsl, 00yCi1aBIMBAOUIMC BBEICHUEC paboTb OeTona
Crace DeTona Ko duumenta ycaopui pabotel OeToHa
110 ITPOYHOCTH HOPMATUBHBIC COMPOTHBIICHHA, PAacHETHLIC CONPOTUBJICHUA (N) Y P 6YCJIOBHO€ 3HaveHue
PacHyeTHbIC COTIPOTUBICHUSA o 00O3HA4YECHNE
Ha PACTIKEHHE : iy L7151 IPEACHBHBIX COCTOAHHI
JUTA TIPEACNbHBIX COCTOSHUA N 1 2 3
9 . nepBOH TPYNILl Ry,
BTOPOH IPYIIE! Rpuy Ry, ser 3 BetoHHBIE ¥ KENEIOOETOHHBIC KOHCTPYKIMHU ,
B, 0,8 0,8 (8,1) 0,62 (6,32) a) MHOTOKPaTHOE MOBTOPEHHE HaTPy3KH Yo12 Mo 5.23
B/ 1,2 1,2 (12,2) 0,93 (9,49) 0) BAMsAHHUE HA IPOYHOCTH GETOHA CTPOUTENBHBIX UIBORB!
B, 1,6 1,6 (16,3) 1,25 (12,7) CKaTOro 6eToHa; Yb13 1,0
B, 2,0 2,0 (20,4) 1,55 (15,8) pacTsaHyTOro deroHa Yor3 Io 5.24
B, 2.4 24 (245) 1.85 (18.9) B) BJAUAHHE BO3pacTa 6€TOHA KO BPEMEHU HAarpyKEeHUS Yol4 Mo 5.25
KOHCTPYKUMH DKCILTYaTalMOHHBIMU HATPY3KaMK
B, 28 2,8 (28,6) 2,15 (21,9) I) BIMAHUE PA3IMYHA B IPOYHOCTH OETOHA B KOHCTPYKUMHU U Yois ITo 5.26
B 3,2 3,2(32,4) 2,45 (25,0) B KOHTPOJBHBIX 06pa3Lax

HpumedaHusd

Tabnuna s 1 Tlpn 0AHOBpEMEHHOM JEHCTBEYM HECKONBKMX (DAKTOPOB, BAMAIOIMX HA MPOYHOCTH OETOHA, B pacyet

Koo ®HIHEHT ye0BHit BBOANTCS [IPOM3BEACHHE COOTBETCTBYIOLIMX KOIPPHUMEHTOB YCIOBUA paboTEl, HO He MeHee v, = 0,45 u ne
daxTopsl, 00yCaBIAMBAIOLINE BBEICHHE paboTh! GeToHa Gonee v, = 2,0. 5
KoohhHLIMEHTa YCII0BHH paGoThl GeToHa Vononnoe 2 KoadduureHt 7,4 yunThIBaETCS NpH OOOCHOBAHHM IIPOYHOCTH MACCHUBHBIX KOHCTPYKLMH,
0603HAYCHIE 3nayenune BO3BOJAMMBIX B TeucHHUEe | roaa u Oosiee, } 5
3 KoadpdpuuneHT v,;5 yUUTBIBACTCA NPH 00OCHOBAHMM MPOUHOCTH KOHCTPYKUMH, MUHUMaNbHBIH pa3mep
! 2 3 KOTOpbIX He MeHee 1,5 M.
| beToHHBIE KOHCTPYKHUH
a) OCHOBHOC COUETAHUE HATPY30K U BO3ACHCTBUH Yol 0,9 Ta6auna 6
0) ocoboe coyeTaHHe HATPY30K M BO3JCHCTBHH C yUeTOM Yo 1,1
CeMCMUIECKIX Knace Gerona
B) BHELIEHTPEHHO CXATBIE 3NICMCHTBI, HE BOCIPUHNMAIOLLHE Vb2 1,3 10 IPOYHOCTH BS5 B7,5 B10 | B12,5 | BIS B20 B25 B30 B35 B40
HaIop BOJB! U He MOJBEPKCHHBIC ICHCTBUIO arpeCCHBHON fa oxarue
Cpeabl, paccUnUThIBAEMBIC 6€3 YUeTa COIIPOTUBICHHA ¢ M 8,0 7,9 7,7 7,5 7,3 6,7 6,1 5,5 4.9 44 |
pPacTAHYTON 30HbBI CEUEHUS
I) apyrue OETOHHBIC IEMEHTB! Y2 1,0 5.16 KoadduuneHt ycnoBuil paboThl OETOHHBIX KOHCTPYKLUHMH, YYHUTBIBAIOLUMH
A) BIMHKE FPAJMeHTa PacTATHBAIOLKX AehopmMainii 1o Vb3 Mo 5.13 BJIMSIHHE Ha TPOYHOCTh pacTAHyToro Oetona QOPMBI MX TOIEPEYHOTO  CE4EHus,
CCUCHUIO onpenensercs no GopmyJe
€) BiHAHKUC POPMBI MONEPEUHOrO CeYCHUS KOHCTPYKLIMH Vba o 5.16
’K) BIIMSIHHE CIIOKHOTO HAIPSKEHHOIO COCTOSHUS Ybs Mo 5.17,5.18 Ypa =1=K(1~=1/7vp3), (2)
3) BIMAHUC Pa3MEPOB KOHCTPYKLIH Yoo Mo 109 rae K — ko3 puumenT, 3aBUCALLHN OT (OPMBI CEUEHHUsI U COOTHOILIEHUs €TI0 Pa3MEpPOB.
2 Kene3o0eToHHbBIE KOHCTPYKIINKA JLiist IpsSIMOYTOJIBHBIX, KPYIOBBIX, KPECTOBBIX CEYEHHH, a TakXke 1A TaBPOBBIX CEYCHUH
a) OCHOBHOE COYeTaHHWe HArpy3oK 1 BO3AEHCTBHHA Yo7 1,1 C MONIKOI B cycaToi 3one K = 0.
0) voco6oe COYETaHUE HAIPy30K U BO3ACHCTBUM O€3 yueTa Y7 1,2 Has KoJbLEBBIX ceueHult Kod@PUUMeHT K paBeH OTHOILCHUIO PAa3sMEPOB BHYTPEHHETO
COHCMMHECKNX L JUaMETPa K HAPy’KHOMY.
iingﬁgzzccf;:-mm HArpy3oK 1 BOSACHCTBIH € yHCTOM JU1s TaBpOBBIX CEYEHUH ¢ MOJKOH B pacTAHYTOH 30HE, A KOpoOUaThIX U JABYTaBPOBKIX
IIpH pacueTe 3MEMEHTOB ¢ apMarypoi Kiaaccos A-1, A-11, Yo7 1,3 cederui KOIPPUIUERT K criejlyet onpeaendTe:
A-II1, Bp-I no HOpMaLHBIM CEYEHUAM; npu (by— b) / hy2 6 no popmyie
TO XK€ ¢ apMaTypoOil IPyTHX KIaccoB; Vb7 1,2 K=1- hf / (2}1[) , (3)
IPH pacdeTe HIEMEHTOB 110 HAKIIOHHBIM CEYEHHAM Yo7 1,1
T') BIMAHKE YHCHa PSAJOB apMaTyphl b8 Mo 5.19 npu (by — b) / hy< 6 — mo HoMorpamme NpujIoKeHus I,
1) BiIMAHHE K0d(DDHULHEHTA ¥ AUCTIEPCHOCTH apMUPOBAHHS Y59 [To 5.20 3nech byu hy— MIMPUHA M BBICOTA MONEPEYHOTO CEYEHHS PACTSIHY TOH MOJIKH,
€) BIIUSHHE HeyNpyToi paGoTsl GeToHa PacTAHYTOH 30HbI Yb10 Io 5.21 5.17 Koadduuuent ycnosuii paboTsl 6eToHa OETOHHBIX KOHCTPYKUMH, yIHUTBIBAIOIIMA
’K) BIMSTHIE TIOCKOTO HANPSKEHHOTO COCTOANMS NPU Youi Mo 5.22 BIUSHUAE Ha €r0 MNPOYHOCTb [ABYXOCHOI'O HAMNpsSOKEHHOTO COCTOSHWA ONIPEHefseTCs IO
AeHCTBUM HANPSHKEHUH pa3HOro 3HaKa dopmynam:
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a) NIpY AeHCTBUHU HANPSHKEHHH pa3HOTO 3HAKA:
IIpH MPOBEPKE POYHOCTH CIKATOTO GETOHA:

-1

Yos =1+ (01 /o3| (Ry / Ry ) | 5 @)
TIPH MPOBEPKe IPOYHOCTH PACTAHYTOro GETOoHA:!

vos = [1 + (|03 /o1) (RuRy)] ~ ', (5)

I7le 61 ¥ G3 —MAaKCUMAaJIbHBIE U MUHHMANbHBIC 3HAYEHN TTIaBHBIX HarnpsokeHuid B 6eTone, MIla;

©0) npu AeNCTBUM HANPSHKEHUIM OJHOTO 3HaKa Yps = 1,0.

5.18 Koappuument ycnouit pabotsl 6eToHa OETOHHBIX KOHCTPYKIMH, YUUTHIBAIOLIMH
BIIMAHUE Ha €ro NPOYHOCTh OOBEMHOrO HANpPSIKEHHOTO COCTOSIHUA, ONPEACTIseTCS Mo
bopmynam:

a) IPU BCECTOPOHHEM CXKATHH!

) NpH ABYXOCHOM CXKaTUM C PaCTsHKEHHEM I10 TPETbel OCH:

pY TIPOBEPKE MPOYHOCTH CKaTOro OeToHa — 1Mo popmyiie (4);
TIpY ITPOBEPKE MPOUYHOCTH PaCcTSAHYTOro OeToHa:

-1

Yos ={1+[(loz2f+lo3])/o1](Rs/Rp) } 5 (7
B) 1IPH ABYXOCHOM PACLIAKCHAH CO CAKATHEM 110 TPETbei OCH!
TIPY IIPOBEPKE NTPOYHOCTH CXKATOTO OETOHA:

-1
Yos ={1+[(01+05)/|o3| Ry / Ry, )} (8)
ITpY TIPOBEPKE MPOUHOCTH pacTsHYTOro 6eToHa — no dopmy.e (5),
rae oy — K03b¢uuueHT 3QHeKTHBHONR NOPUCTOCTH OeToHa;
o; — CpeJHee o BejMuMHe riaBHoe Hanpskenne, MIla.

Hna  coopyxenui [ u Il kiaccoB KO3GOHUUHEHT o HAICKUT ONPEACTIATH
JKCNEPUMEHTANbHBIM MyTeM. [IpH OTCYTCTBHUM DKCIEPUMEHTANIBHBIX AAHHBIX JIOMYyCKaeTCs
K03(hPULMEHT oy OTIpeNessTh 1o GopMyie

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

W IPUHUMATh He MeHee oy = (0,15,
5.19 KoodduuneHnt ycnoBuit paboThl  pacTAHyTOro OeTOHa IKeslIe300€TOHHBIX
KOHCTPYKLWH, yYUTBIBAXOIUMI BAUSHUE CXEMbI aDMUPOBAHUS, IPUHUMAETCS PABHBIM:

Yes= 1,0 — mpy OJHOPSAOHOM apMUPOBAHUM, & TAKXKE IMPH OOBIYHOM MHOTOPALHOM,
KOTJa pacCTOSHHUE MEXJy PSJIaMU apMaTypbl WM MEXKAY CTCPXHAMHU B Py
6onbiie 8d (d — nuaMeTp apMatypsl);

Ye8=1,2 — DOpU MHOTOpPSAJAHOM apMHUPOBAHUM, KOI/la PACCTOSHHME MEXIY pslaMu
apMaTyphl U MeXJy CTEPXHSIMH B psijly paBHO WK MeHbLUe 8d.

520 Kosddunumenr ycnoBuit  paboThl  6GeTOHAa  LEHTPAJBHO  PacTAHYTHIX
’K€JIE300€TOHHBIX 3JIEMEHTOB, YYMWTBHIBAIOIIUA BIUAHNME KO3(DQHUIMEHT2a W JUCIIEPCHOCTH
apMUpOBaHHUA, ONpenenseTcs no Gopmyre

Ypo =1+100uv? /d 10)
rne B - KodQOULUUEHT apMUPOBaHHSA;
vV = Es/ Eb;
d — [uaMmerp apMaTypbl, MM.

Ipu 100 wd < 0,05 cnenyet npuHUMATh Ypo = 1,0.
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521 Koadduuuent ycnopuit pabotel pacTAHyTOro OeToHa Kene300eTOHHBIX
KOHCTPYKIIMH, YUUTHIBAOIIMH BIMSHKE ero HeyNpyroi paboTsl, onpeiensercs no GopMynam:

IPY OLUHOPSAIHOM apMHPOBAHHHK PACTAHYTOH 30HBI CEUEHHMs, a TAKKC IIPH OOBIMHOM
MHOTOPSIHOM:

yb10=l+(a+4d)/h,, (11)
1 MpuHUMaeTcs He Oonee
Yoro=1+(c+4d)/ hy; (12)

IIpY MHOTOPSTHOM JHUCTIEPCHOM apMMPOBaHMH, KOIJAa DPAcCTOSHHME MEXKAY PpAAaMH
apMaTyphl ¥ CTEPXKHIMH B Psily paBHO UM MeHbLIe 8d:

Voo =1+ (a+4ad, +2a) /by, (13)
¥ IpUHUMaeTcs He Oonee
'Yb10:1+(c+4dh +Za;)//’l,. (14)
B dopmynax (13) u (14)
@ — pacCTosiHME OT pacTSAHYTOH FpaHM CE4YeHHs JI0 ocu Oumkaiiuero psja
PacTSIHYTOH apMaTyphl;
a4 —  PaCClOANME MEKAY PAAdME dpMalyPbi,
¢ - TIapamerTp, onpenesseMslil no Tabauue 6;
h, — BBICOTa PAaCTSIHYyTOM 30HBI CEYCHUS;
dy — JUaMeTp cTepkHel Onnxkaiiiero kK HEUTPaJLHON OCH PAla apMaTyphl.

Mpumeuanune — [pu onpeuenennn kodxbPUIIEHTA Y PACCMATPUBAETCS NPHBEACHHOE CEYEHHE,
[IpY 3TOM HA/IMYKE apMaTyphl B CXKaTOH 30HEe I0TTYCKAEeTCA HE YUMTLIBATD.

522 KoadduuuedT ycaoBuit paboThl  pacTAHYTOro OeroHa iKene300€TOHHBIX
3JIEMEHTOB, YYUTHIBAIOWMA BAMSHUC TJIOCKOTO HAMPSIKEHHOrO COCTOAHMA TIPH JIEHCTBUH
HaNpsYKEHUI pa3HOro 3Haka, ofpeaessercs no Gopmyie

a-1
Yo117 |:1 TYb8Yb10 (Gmc /Gmt )(Rb/,ser /Rb,ser )J ’ (15)

rac o G,y — COKUMAKOLINE W pacTArMBatoMIMC HATIPAXKCHUS.

me?
[Ipu yi8 Yp10> 2 CHEIYET NPUHUMATD Ypg Yo10 = 2,0.

523 Koapduunent ycmosuit paGotbl OeToHa OETOHHBIX M Kene300¢TOHHBIX
KOHCTPYKLUH, YYUTHIBAIOIMH BIHSHHE MHOTOKPATHOIO MX HArPYKEHHs, ONPEACNAETCS MO

dbopmyiie

v =13l N /(182:10°) |- (13752 ). (16)
rie N — 4MCI0 LUMKJIOB HArPYXKEHHS;
¥Y'512 — KOIQPUUMEHT yCJOBHH paboThl OETOHA MPH YKCIAEC LMKIOB HarpyXeHHs

N =2-10°, npunnvaemplit no Tabuie 7.
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Taonuna 7

Coctosnue Setona
O BJIAXKHOCTH

Koy duuments: yeia0suit paborel 6eToHa ¥ )2 MPH MHOTOKPATHO
NOBTOPSIOILEHCS HAaTPy3Ke 1 KOIPGHULMEHTE aCHMMETPHH LIMKJIA Py, PABHOM

0-0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
EctecTBenHOM BIAXXHOCTH 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,0
BopoHaceieHHbIMA 0,45 0,50 0,60 0,70 0,80 0,85 0,95 1,0

NMpumevanwue

Gb,min/cb,max, F'A€ Opmin U Ohmax —
HauboNbIce HAIPAXKEHHE B GETOHE B TpeJiesax HMKIA H3MEHEH!A HArPy3KH.

I Koadduument v'py; anst GETOHORB, Knacc KOTOPBIX YCTaHOBACH B BO3pacTe 28 cyT, MpuHUMaETCs B
COOTBETCTBUH C IKCTICPUMEHTATBHBIMH JaHHBIMU.

2 KoadduumeHT p, paBeH p, = COOTBETCTBEHHO HAMMEHblIee H

Tabnwuma 8
MHHUMAJIBHOE YHUCIIO LUKAOB HATPY)KEHNS Npy, MPU KO3IPOHULIMEHTE aCUMMETPHH LIUKIA Py,
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
310° 6:10° 10* 2:10° 3107 6-10* 210° 2:10° 108

I1pu yncne uvknoB N MeHee NpHBEIEHHbIX B TaOIULE 8 cielyeT NPpUHUMATh Y12 = 1,0.

5.24 Jns coopywenuit T u II knaccor koddduimenT veroruit paBoTer pacTsnyToro
OcToHa OETOHHBIX H IKeJEe300€TOHHBIX KOHCTPYKUMWHM, YUMTHIBAIOIIMHA BJIMSHUE I[LUBOB
OeTOHHpPOBAaHHUSL, ClIe/lyeT ONpe/eIsiTh Ha OCHOBAHUH KCIIEPUMEHTOB.

Hast coopyxenuit I u I1 kaccos Ha NpeABapUTENbHBIX CTAAUAX TPOSKTUPOBAHUS, a Ui
coopyxenuit Il u IV kaccos — BO Beex ciryyasx JOMyCKaeTed MPUHUMATD Yp13 = 0,5,

Jiis cxxatoro 6eToHa BO BeeX CIydasix ClieAyeT NPUHUMATE Vp13 =1,0.

5.25 Koaddunmentol ycnosuit paboTsl 0€TOHA, YYWTHIBAIONINE BIMSIHHE PAa3HULbB B
BO3pacTe 0eTOHa KO BpEMEHH HarpyXeHHs KOHCTPYKIMH 3KCMIyaTallMOHHBIMU Harpy3KkamMu ¢
BO3PACTOM TBepjcHUs O€TOHA, COOTBETCTBYIOLIMM €T0 KNaccy MO MPOYHOCTH Ha CXKATHUE WIIH
pactskeHue, 1 coopyxeHuid I u 11 kiaccoB onpeienstorcs IKCINEpUMEHTANbHO, a NpH
OTCYTCTBUM OJKCIEPUMEHTANbHBLIX AaHHBIX W I8 coopyxxkenmi III u IV knaccos
IIPUHKAMAIOTCA 1o Tadsaune 9.

Tadoanunya 9

Koadduument v, 14
Bo3pact 6eToHa Ko IpH CHKATHH 71 pafioOHOB
BPEMEHH HATPYKEHNs €O CPCHAHEr0I0BOH ¢ OTPULIATEIEHOM
COOPYKEHHNS, FOJL TEMIIEpaTypON HapyKHOTO Cpe/THEroHOBOMN IPH PACTSIKEHAH
' BO3MyXa TeMnepatypoil HapyKHOro
0 °C u Bpiie BO3AYyXa
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 n Gonee 1,20/1,15 1,15/1,10 1,15/1,10

HNpuMeuanne— B uncaurene npuBeaeHs! 3Ha4eHHs KOdbQUUKNEHTA Y, 4 DU IPOEKTHOM BO3pacTe
Gerona 180 cyt, B 3HaMeHATENIE — 1P IIPOSKTHOM Bo3pacte GetoHa 360 cyT.
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5.26 Koaddunment ycrnosuit paboTsl 6€TOHA, YUUTHIBAOIIMHN pa3avuyie B MPOYHOCTH
OcTOHA COOPYIKEHHS] U KOHTPOJIBHBIX 00pa3110B MPUHUMAETCS PABHAIM:

Yo15= 1,0 - MpH MEXaHWM3WPOBAHHOM H3IOTOBJICHUM, TPAHCHIOPTHPOBKE U nojade OCTOHHON
CMECH ¢ pacrpelesieHHeM U YIIOTHEHHEM PYyYHBIMH BUOpaTopamy,

Yois= 1,1 —p¥  aBTOMaTU3MPOBAHHOM TNPUIOTOBNEHMM OETOHHOW CMeCH, NONHOCTHIO
MEXaHU3UPOBAHHOMN €€ TPAHCIIOPTUPOBKE, YKIAJAKE U YIIOTHEHHH.

5.27 Hauaneubiii MonyJib ynpyroctv O€TOHa €CTECTBEHHOIO TBEPACHHA MaCCUBHBIX
KOHCTPYKLMI MTPU CKATUH U PacTsHKCHUN £, cliefyeT npuHUMaTs no tabmuue 10.

[lp pacdere Ha NPOYHOCTE U MO JehopMailysM TOHKOCTEHHBIX CTEPXKHEBBIX H
JIMTHBIX 9JIEMEHTOB MOAYJb YNPYrocTdH O€TOHa clelyeT BO BCeX Cily4dasX NMPUHUMATH M0
tabsnue 10 xak s 6eToHa ¢ MAKCHMAaJIbHBIM TUAMETPOM KPYNHOro 3anojgHuress 40 Mm u
ocaJIkoH KOHyca, paBHOH 8 cM u Oonee.

Mouy:b casura 6etona G, cieayeT npuHUMaTs paBHbIM 0,4 Ej.

HayajbHplii k03¢ duuneHT nonepeyHoi aedopmaimn (kodpduunent Ilyaccona) v
MPUHUMAETCS PABHBIM: A/l MACCUBHBIX KOHCTPYKUMA — 0,15, 1jist CTEPKHEBBIX M INIMTHBIX
xoHcTpykuui — 0,20.

5.28 TInoTHOCTD TsbKesoro GETOHa MPU OTCYTCTBMM OINBITHBIX AAHHBLIX JOIyCKaeTcs
IPUHUMATE 110 Tabmuue 11.

Apmarypa

529 Jlast  apMUpOBaHHMsA  KeJIe300€TOHHBIX — KOHCTPYKUMH — IMAPOTEXHHYECKHX
COOPY)KEHHH  CleayeT MNpPUMEHATb apMaTypHYl CTailb, OTBEYAIOUlYl TPeOOBaHUsM
COOTBETCTBYIOILMX TOCY/JAapPCTBEHHBIX CTAHIapTOB WIIM YTBEPXKIAECHHBIX B yCTAaHOBJICHHOM
MOps/IKe TCXHUYECKUX YCIOBUH M NPUHAICKAILYIO K OJHOMY U3 CICAYHOIIHX BHIOB!

CTepXKHEBasg apMaTypHas CTaJb.

ropsvyekaTanas ~ riaakas knacca A-I, mepuomnueckoro npoduis knaccos A-1I, A-III,
A-1V, A-V; TepMUYECKH ¥ TEPMOMEXAHUIECKU YIPOUYHEHHas — MEPUOJMUECKOro Mpoduis
iaccoB AT-IIIC, AT-IVC, A1-VCK; ynipouHenHas BEITSDKKOH knacca A-IIIB;

NIPOBOJIOYHAs apMaTypHas CTasib:

XOJIOAHOTSAHYTAsS IPOBOJIOKA OGBIKHOBEHHAs — MEPHOAMUECKOro rpoduis knacca Bp-1.

Jlns 3aKnafHpIX AeTancii W COeJAMHMTENBHBIX HAKJIAZOK CICAYET NPUMEHSTH, Kak
MpaBUIIO, MPOKATHYIO YIVIEPOJUCTY IO CTalb,

Mapky apMaTypHOM CcTaid Ul apMHUPOBAHMA JKEIC300CTOHHBIX KOHCTPYKLMH B
3aBHCHMOCTH OT YCJIOBMI MX pabOTBI U CpejiHed TeMIepaTypsl HapyKHOro BO3yxa Hanbosee
XOJIO/HON! TNATHAHEBKM B DAaHOHE CTPOUTENbCTBA CHEAYET NMPHHMMATH MO IEHCTBYIOLIMM
HOPMATHUBHbBIM JOKYMEHTaM.

Apmarypuyto cranp knaccoB A-IlIB, A-IV m A-V pexoMeHAyeTCs NPUMEHATL 1A
IIpeJBapUTEABHO HANPSKEHHBIX KOHCTPYKLMH.

5.30 HopmaTvBHBIE M pacueTHbIE CONpPOTHBIECHHS OCHOBHBIX BHJIOB apMaTyphl,
NpUMEHAEMOM B KeNe300eTOHHBIX KOHCTPYKUMAX THAPOTEXHHYECKHX COOPY)XEHHH, B
3aBUCHMOCTH OT KJIacca apMaTyphl JIOJDKHBI IpUHUMATECA 1o Tabauue 12,

MMpuMeuanue —Havanbuble  MomynM  ynpyrocTu  OETOHOB, — MONTY4aeMBIX M3 JATHIX
(caMOYTIIOTHAIOMHMXCA) HETORHBIX cMecedt cieayer IPUHUMATB Ha 15 % nrke.
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Tatnauma 1}

- CpeaHsist nA0THOCTL GeTOoHa p, F/CM3,
TTnoThOCTS - »
K IIPpH MAKCUMaTbHOW KPYNHOCTH 3aTIOTHHTEMSA, MM
3AMOJIHHUTCIA, I/CM
10 20 40 80 120
2,60 + 2,65 2,26 2,32 2,37 2,41 2,43
2,65 +270 2,30 2,36 2,40 2,45 2,47
2,70 +2,75 2,33 2,39 2,44 2,49 2,50
Tabauna 12
HopmaTvBHEIE PacueTHBle COMPOTHUBIICHHS aPMATYpPbl
COIPOTHBJIEHUA JUIs NIPEAEIIbHBIX COCTOAHUM TIEpBOH
PaCTAKEHHUIO U rpynnsl, Mlla (KI‘C/CMZ)
pacqcTHbIC PacTSKEHHIO | CKATHIO
COMPOTHBIEHHUS
Bun v knace apMaTypsl PACTAMEHUIO apMaTy Dbl nonepeqﬁoﬁ
AJIsL IPe e IbHBIX . (XOMYTOB,
COCTOSHWI BTOPO#H npOﬂZMHO” OTOTHYTBIX Ry
Tpyniiel, | CTEPIKHEN)
MITa (xrc / cm®), R..
R:n; Rs,ser
1 Z 3 -+ 5
Crepsxuesast apMaTypa KiaccoB:
A-] 235 (2400) 225(2300) | 175(1800) | 225(2300)
A-Il 295 (3000) 280 (2850) | 225(2300) | 280 (2850)
A-III, nnametpom, Mm:
6-8 390 (4000) 355 (3600) | 285 (2900) | 355 (3600)
10 - 40 390 (4000) 365 (3750) | 290 (3000) | 365 (3750)
A-IV 590 (6000) 520 (5200) | 405 (4150) | 400 (4000)
A-V 785 (8000) 680 (6950) | 545 (5550) | 400 (4000)
VYpouHeHHAs BLITSDKKOH Kiacca
A-IIIB ¢ xoHTpOAEM:
HAMpPHKCHUA U yUIMHCHUH 540 (5500) 490 (5000) | 390 (4000) { 200 (2000)
TOJILKO Y UTUHEHUH 540 (5500) 450 (4600) | 360 (3700) | 200 (2000)
IpoBonouHas apmaTypa Knacca
Bp-1, nnamerpom, mm:
3 410 (4200) 375 (3850) | 270 (2750) | 375 (3850)
4 405 (4150) 365 (3750) | 265 (2700) | 365(3750)
5 395 (4050) 360 (3700) | 260(2650) | 360 (3700)

IIpuMeuaHne — B cBapHsIX KapKacax /Ut XOMYTOB ¥3 apMaTyphl kiacca A-llI, anamMeTp KOTOpBIX
MeHbile 1/3 nnametpa NpoaobHEIX cTepikHel, Ry, paBHO 255 MIla (2600 krc/ cM?).

I1pu OTCYTCTBHY CUEILICHNMs apMaTyPBI ¢ OETOHOM R, PaBHO HYJIIO.

Ilpy pacyere apMarypsl MO TJIaBHBIM PacTATUBAIOIMM HAMPOKEHUAM (OalKH-CTCHKM,
KOPOTKHE KOHCOJIM U JAp.) pacyeTHBIC COMPOTUBICHUs apMaTypbl CICAYeT NPUHUMATh KaK s
IIPO/IOJILHOM apMaTyphl Ha AeHCTBUE U3rHOatoIero MOMEHTa.

Ilpu  wHamnexanmieM  0OOCHOBaHMM  JUIs  JKENE300E€TOHHBIX  KOHCTPYKUMH
TMIPOTEXHUYECKUX COOPYXKEHHH JIOMYyCKaeTCs TPUMEHATh CTEPXKHEBYIO M IPOBOJIOYHYIO
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apMaTypy /JpYrux KJIacCoB, MX HODMATHUBHbIC M PACYETHBIE XAPAKTEPUCTHKHU CJIEMYET
TIPUHUMATE 10 AEHCTBYIOMMM HOPMATHBHELIM JOKYMEHTAM,

IT puMeyanune — Haua:teHelie MOAY.TH YIPYIoCcTH 6C'I‘OHOB, 1OAYYACMEBIX U3 JAMTBIX
{camoynnoTHAOIMXCA) GETOHHBIX cMecel clelyeT IpUHUMATh Ha 15% Hike.

5.31 KoaddbuurenTsl ycnoBui paboThl HeHaNpAraeMoit apMaTypsl CliefyeT NpUHUMATh
no rabauue 13, a Hanpsraemoil apMaTypsl — o AeHCTBYIOLIMM HOPMATHUBHBIM JJIOKYMEHTAM,

Koadpduuuent ycnosull paboTel apMaTyphl IIpU pacueTe M0 MPeAeibHBIM COCTOSTHUAM
BTOPOH I'pyTITbl NIPUHMUMACTCS PABHBIM €IHHHULIE.

Tabnuua 13
dakTopE!, 00yCiaBIHBAIOLINC BBEICHHE KoadhuuueHTs! ycoBuil paboThl apMaTyphl
k03(duIMEHTOB yCI0BIA paboThl apMatypsl | VcnoBHOE 0603HAYEHHE 3HayeHHe
MHOroKpaTHOE MOBTOPEHHE HATPY3KH Vsl Cm. 5.32
KenezobeTOHHBIC YT1eMEHTEI Ys2 1,1
Crajiexene300eTOHHBIE KOHCTPYKUMH Ys3 0,9
(OTKPBITBIE U MOJ[3EMHBIE)

ITpumeuanue — [lpy Hannuuu Heckoabkpx (akTOpOB, ACHCTBYIOWNX ORHOBPEMEHHO, B pacHeT
BBOJIUTCS NTPOU3BEAEHHE COOTBETCTBYIOLIMUX KOIPGDHUMEHTOB YCIOBHI paboTh!.

5.32 PacueTHble CONPOTHBIIEHHUs HEHANPAracMOH CTEPKHEBOM apMaTyphl 1P pacyeTe
Ha BBIHOCJIMBOCTB CJIE/IyET OIIPEEATh 110 hopMyie

Ry =vak;, (I7)

rae Y51 K03 PHUUMEHT ycioBUH paboThl apMaTypbl, ONpeAeIseMbli 110 GopMmyJe
v =3.25- (g N/ (1g2:10°) (3,25 -74) (18)

¥ MpUHKMMaeMsbIi He Gojee ys; = 1,0,

3aech y's1 — K0dQPUUMEHT yca0BHI paboThl apMaTyps! NPU YUCIIE LUKIOB HAIPYKEHUS
N=2-10°

3Ha4YeHHUA Y's] ONPEAEIIAIOTCA:

st apmatypsl kiaaccoB A-1, A-II, A-III mo gopmyine (19),

1J1st APYTHX KiaccoB apMaTypel — no CIT 63.13330.

Yo =(1L.8ngnn. )/ [1-p, (1=ngn,n. /1.8) . (19)
3pecb Ny — KOIQQUUHEHT, YUMTBIBAIOIIMH KJacC apMarypbl, [PHHMMAeMbld NoO
Tabnuue 14;
Ns — KODOOUUMEHT, YUMTHIBAIOLWIMA [AHaMETp apMaTypbl, NPUHUMAEMBIH 110
Tabmuue 15;
Ne — KOXDOUUHMEHT, YYMTHIBAIOWMH THIl CBAPHOIO CThIKa, IIPUHUMAEMBIH MO
Tabuve 16,
Ps — KOIDPUUMEHT aCUMMETPHU LIMKIA, Ps = Oy min, /Os,max » TAE Osmin U Oy max —~
COOTBETCTBEHHO HaWMeHblllee W Haubosbluee HaNpsHKEHHS B PACTAHYTOM
apMarype.

®opmyna (18) cipaseanvba npu N <2 - 108,
ITpu yucne uukaOB HarpyxkeHus N =2 - 10° cneayeT nmpuHAMATD Y1 = V's1 .

17




CII 41.13330.2012

PacraHyTas apMaTypa Ha BBIHOC/IMBOCTH HE IMpPOBEPAETCS, €CIH KOXPPHULHEHT Y's,
onpenenseMbiit no popmyse (19), 6oasuie 1,0.

Tabnuua 14
Kunacc apmartypst Kosbduuuenr n o
A-l 0,44
A-I1 0,32
A-III 0,28
Tabnuua 15
JinameTp apMaTypsl, MM Jo 20 30 40 60 n Gonee
Koadduumenr n 1 0,9 0,85 0,8

[pumeyanue— J[as npoMeXXyTOUHBIX 3HAUCHHMH JMaMETPa apMaTypbl 3HaueHHe KO3bGUIIHEHTa 1| ,
NIPHHUMAETCS JIMHEHHOR HHTepNOsme.

Tadbnuuwa 16

Twum cBapHOTO COEAUHEHUS CTEPSKHEBOR apMaTypeI Kosdduiment n,

KOHTAKTHO® CTRIKOROE THTTOB®

KC-M (c MexaHu4ecKom 3a4HCTKOM) 1,0

KC-O (6e3 mexaHnuecko# 3a4HCTKH) 0,8
CTBIKOBOE, BEINOTHEHHOE CIIOCOGOM BAHHOH OJIHOIIEKTPOAHON
CBAPKH Ha CTaJLHOM ITOAKIIAJIKE NIpH €€ JJIHHE:

5 u 0oJiee AMAMETPOB HAUMEHBIUETO U3 CTHIKYEMBIX CTEPXKHEN 0,8

1,5 - 3 nuaMeTpa HaUMEHbLIIErO U3 CTHIKYEMbIX CTEPXKHEH 0,6
CTBIKOBOE ¢ MAPHBIMM CHMMETPHHYHBIMH HaK/IaAKaMH 0,55

[IpumMevanue ~ [lis apMaTyphl, He HMEIOLICH CBapHBIX COENMHEHHH, 3HA4YCHHUC KOYDQHULHEHTA 1),

[IPHHUAMACTCA PABHBIM CAHMHULE.

5.33 PacueTHble CONPOTHUBICHHA apMaTypbl [pW  pacdeTe Ha  BBIHOCIMBOCTD
MPE/BAPUTENBHO  HANPSDKEHHBIX  KOHCTPYKUMH  OMPENENdroTes 1Mo AeHCTBYHOMM
HOPMAaTHUBHBIM JOKYMEHTAM.,

5.34 Monyau ynpyrocTd HEHAlpsAraeMol M CTEPXKHEBOHW HampsaracMod apMarTyphl
NnprHUMarTes no Tabauue 17, a apMarypsl IpYTHX BUJIOB — 10 A€HCTBYIOLMM HOPMATUBHBIM
JOKYMEHTaM.

Tabnuma 17
Knacc Monyas yripyroctn apMaTyphl |
Bun apmatyper apMaTypsl Eil 10 ‘};, Iﬁna (Krcr; CM?)Ip
CrepxxHeBas A-1, A-II 210(2100)
A-HI 200 (2000)
A-IV, A-V 190 (1900)
A-llIB 180 (1800)
ApwmatypHas pOBOJOKA Bp-1 170 (1700)

5.35 Ilpu pacyere xene300€TOHHBIX KOHCTPYKUMH THAPOTEXHUYECKHUX COOPYKEHUM Ha
BBIHOC/TMBOCTh Heymnpyrue JjedopMalyd B CKaToM 30He O€TOHA CleNyeT YUYMTHIBATH
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CHIDKEHHMEM MOJIYJIsl yIpyrocTi 0eToHa, NpuHuMas Ko3GGUIIMEHTE! MPUBEISHHUS apMaTyphl K
6etony v' o tabnuie 18,

Tabnuua 18
Knacc 6eToHa 110 IPOYHOCTH Ha CykaTHe B1S B20 B2S B30 B35 B40
Koadduumenr npuseneuus v' 25 23 20 18 15 10

6 KoncrpykTuBlbie Tpe0oBaHus

6.1 TIlpu [OpoeKTUPOBAaHMW KOHCTPYKUMH, HCIBITHIBAIOIIMX TeMIIEpaTypHble U
BIQXHOCTHBIE BO3JCHCTBHMSA, A4 NPEAOTBpAlLEHUs TpEelHHOOOpa3oBaHui HeoOX0IUMO
pefycMaTpuBaTh  CIEAYIOHIME  KOHCTPYKTHMBHBIE  pEUIEHHs U TEXHOJIOTHYEcKHe
MEpPOIIPUATHA.

6.1.1 KoHCTpyKTHBHbIE PEIIEHUS:

BbIOOp HauboJee paloHalbHOM KOHCTPYKLUMHU B JaHHBIX IPUPOAHBIX YCIOBUAX;

paspe3ka KOHCTPYKLHH NOCTOSHHBIMU 1€(OPMAaUMOHHO-0CaI04HBIMY LIBAMH;

pa3pe3ka KOHCTPYKIMM TMOCTOSHHBIMH M  BPEMEHHBLIMH  TEMIICPATYPHBIMH H
yCa0UYHBIMH 1LIBAMU;

}’C'I‘pﬂﬁCTR(‘ TENTOM3OTAMI HA MAPVIKHELIX AeTOHHLIX TOBEPXHOCTAX!

NpUMEHEHHUE TMPeBApUTEIbHO  HANpsKEHHOHW  apMarypel (A48  TOHKOCTEHHBIX
KOHCTPYKLIMH).

TexHonoruueckne MCpOIPUATHA:

CHIDKEHHE TEIUIOBBIACACHU O€TOHa NPUMEHEHMEM HU3KOTEPMHUHBIX LEMEHTOB,
YMEHBIICHMEM pacXoda IIEMEHTa 3a CUYeT HCIOAL30BAHHSA BO3AYXOBOBIEKAIOINX U
AacTUGUIUPYIOIMX 100aBOK, 30Jbl-yHOCA U JIp.;

-peryJiupoBaHHe TeMIEPaTypbl OETOHHBIX CMECEH;

MaKCHMaJbHOE PaCccCHBaHUE HavaibHOW TEIIOTBl M JK30TE€pMHM 3a cdeT Hanbosee
BBLITO/IHOTO COUYETAHMS BBICOTBI SIPYCOB OCTOHMPOBAHUSL M MHTEPBAJIOB MEXIY YKIaAKOH
SIPyCOB NpPH 3alaHHONH MHTEHCHBHOCTH POCTa COOPYIKCHHS,

PEryIMpOBAHUE TEMIEPATYPHOIO U BIAXHOCTHOTO PEXHUMOB TOBEPXHOCTEH OETOHHBIX
MAaCcCHBOB ISl 3AIlIMTBI HTUX MOBEPXHOCTEH OT pe3KMX KojieOaHHWU TeMIlepaTyphl Cpejibl U
COXpaHEHHs B TEIJIOC BpeMs rofa BO BIKHOM COCTOSHMH C IOMOUIBKO MOCTOSHHOH MK
BPEMEHHON TEeIUTON30JISALMH WK TETIOrMIPOU30IIALIMY, II0OJUBKH BOJAOH, yCTPOHCTBA 1IATPOB
C KOHIAMLMOHUPOBAHUEM BO3AyXa U T.I1.;

NIPUMEHCHHE TPYOHOTO OXJIAX/IeHUs OETOHHON KIAIKH,;

[OBBLILIEHHE OJHOPOAHOCTH O€TOHa, 00eCHneYeHHe €10 BBICOKOH pacTsHKUMOCTH,
MOBBIIEHUE NTPeJie/ia IPOUYHOCTH Ha 0OCEBOE PacTIKEHHE,

3aMBIKAHHAE CTATHYCCKM HEOMPEASHMMBIX KOHCTPYKUUHE, a TaxkKe OMOHOIMYMBAHKE
MacCHBHBIX KOHCTPYKUMH TIpH TeMmmeparypax O€eTOHa, ONU3KMX K €ro MHHHMabHBIM
9KCIIYaTaLMOHHBIM TEMIIEPATYPaM.

YCTPOﬁCTBO NMOCTOAHHBIX H BPEMEHHbIX IIBOB

6.2 J1as npeAoTBpallieHuss o0pa3oBaHMst TPEIUMH KM YMEHBLICHHS MX PACKpbITHA B
MOHOJIMTHBLIX GETOHHEIX W XKeNe300eTOHHBIX COOPYKEHHMSIX HEOOXOAMMO MpelyCMaTpUBaTh
MIOCTOSIHHBIE TEMIIEPATYPHBIC LIBBI, @ TAKXKE BPEMEHHBIC CTPOUTE/IbHbIC HIBI.

[TocTosHHBIE IIBHI JOMKHBI 00ecreynBaTh BO3MOXHOCTb B3aHMHBIX MEpeMELIEHNH
YacTel COOpyKeHHst KaK B ITPOLIECCE CTPOUTENBCTBA, TaK M B IIPOLCCCE IKCIUTyaTalliH.

BpeMenHbie CTPOUTENIBHBIE LIBbI JOKHBI 00€CIEYHMBATE:
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CHW)KECHWE TEMIIEPATYPHBIX HalpskeHHH B O€TOHE B Npouecce BO3BEACHHMS
COOPYXEHHH;

CHI)KEHHE YCHIMH, BbI3BAHHBIX HEPABHOMEPHOH OCAIKOW HacTel coopyXeHuit B
CTPOUTEBHBIN MEPHOL;

cobmonenne TpedyeMol HHTEHCUBHOCTH paboT MO BO3BEICHHIO COOPYIKEHHS;

YyHUGHUKALMIO APMOKOHCTPYKUMHA, onanyOKu, COOPHBIX 3JEMEHTOB U T.1I,

6.3 IlocTosiHHBIE BBl B COOPYXKEHHUSIX MOTYT BBINOMHATHCS CKBO3HBIMHM WM B BHJE
HaJPE€30B 110 IOBEPXHOCTAM, NOABEPKEHHBIM 3HAUMTENBHBIM KOJICOAHUAM TEMIIEpaTyphI.

Paccrognne MeXIy TMMOCTOAHHBIMM ¥ BPEMEHHBIMM ILBAaMH CJICAyeT Ha3HayaTh B
3aBUCUMOCTH  OT  KJIMMATMYECKHX M TEOJOTMYECKHX  YCIOBMH, KOHCTPYKTHBHBIX
0COOEHHOCTEN COOpYKEHUH, TOCIEI0BAaTEABHOCTH NPOU3BOACTBA paboT U T.1I.

6.4 Jlna cOOpPHO-MOHOJNMTHBIX  KOHCTPYKUMH HEOGX0MMMO  [peayCMaTpHUBATDH
MEpOIIPUATHSA, OOECNEYHMBAIOIME HAMIEKALIYIO CBA3b 110 HOBEPXHOCTAM KOHTAKTa IpH
OMOHOJIMYMBAHUH KOHCTPYKLHUH.

6.5 i yMeHpLIEHUS TeMIIepaTyPHbIX HaMpPsDKEHUH, a TaKXKe BIWSHUS HEPARHOMEPHBIX
OCaJIoK OCHOBAHMA TIPH COOTBETCTBYIOWIEM OOOCHOBAHMHM JIONYCKAaeTCs YCTPauBATh
BPEMEHHbIE DACIUMPEHHBIE LIBbI, 3amojHseMble OETOHOM (3aMbikawolye OJ0KH) TMocie
BBIPABHMBAHUS TEMIIEPATYP U CTAOWIM3aLMH OCa10K.

Hasnauenue 1peav.ILHOIO 1 HOHCPCHIION 0 APMHPOBAHMH

6.6 B MaccuBHBIX kene300€TOHHBIX 3JIEMEHTaX TIMOPOTEXHUYECKUX COOPYIKEHHH,
pasMephbl KOTOPBIX MPEBBIAOT TpeOyeMble MO pacyeTy M Ha3HAYeHb! N0 KOHCTPYKTHBHBIM
MM TEXHONOIMYECKNM CcOOOpaKeHMAM, a B 00AeNKaX IMAPOTEXHUUYECKHX TyHHeneh — Bo
BCEX CiIyyasX, MUHUMAJIBHBIA NMPOLEHT apMUPOBAHUsA HE HOPMHPYETCH, U cedyecHUe pabouci
apMaryphbl Ha3Ha4aeTcs B COOTBETCTBUM C PacUETOM.

[Tnomane ceyenust MpoaoabHOM apMaTypbl OCTAJIBHBIX Kelne300eTOHHBIX 3JIEMEHTOB
A0JKHA pUuHKUMaThes He MeHee 0,05 % ot rlowmaam pacueTHOro ceueHus GeToHa.

6.7 PaccTosiHME B CBETYy MeXy apMaTypHbIMHM CTEPXHSMM MO BBICOTE W LIMPHHE
CeUeHHs JOJDKHO 00ECIICUMBATL COBMECTHYIO paboTy apMaTyphl ¢ GETOHOM M HAa3HAYaThCH C
y4€eToM ya0o0cTBa YKJIAAKH M YILIOTHEHHS OETOHHON CMecH.

PaccrosiHue B CBETY MeXAY CTEPXKHAMH apMaryphl Ui HEMACCUBHBIX KOHCTPYKIHM
clellyeT NIPUHMMATD € YYETOM YCIOBUM UX OETOHHUPOBAaHUS.

B MaccHBHBIX jxene300€TOHHBIX KOHCTPYKLMAX pacCTOSHUS B CBETY MEXK/Ly CTEPIKHAMHU
paboyeil apMaTyphl MO HIMPUHE CEUSHHS ONPENENIOTCS KPYMHOCTBIO 3alOIHUTENA OeTOHa,
HO He MeHee 2,5 d, riie d ~ tnameTp apMarypsl.

6.8 TonmuuHy 3a0IMTHOrO ¢/105 OETOHA CJIE/IyeT IPUHHUMATD:

JUIS JIMIEBBIX TMOBEPXHOCTEN KOHCTPYKUMM, HE NOABEPrarIUXCS HEMOCPEICTBEHHOMY
BO3JEHCTBMIO BOIBI, APOB BOIBI MK aTMOC(EpHBIX ocalkoB: He MeHee 30 Mm s pabGouei
apmatypbl U 20 MM s pachpeAeIuTeNLHON apMaTypel M XOMYTOB B Oajikax H IUIMTax
BLICOTOM 10 1,5 M, a TAKKE B KOJOHHAX C MEHbIIEH CTOpoHO 110 1,5 Mm;

JUIS JIMLEBBIX NMOBEPXHOCTEH KOHCTPYKLMA U 4acTEH COOPY)XEHUH, MOABEpraroILuxcs
HENOCPEACTBCHHOMY BO3JEHCTBHIO BOIBI (30HBI IEPEMEHHOTO MOPU30HTA BOJIbI, IOBEPXHOCTH
BOJIOCIMBOB M BOJOCOPOCOB, 06J€IKH Oe3HANOPHBIX TyHHENEH, IUIMTHI KPEIUICHH OTKOCOB
KaHaJIOB U T.I.) B COUYETAHUHU C BO3JCHCTBHEM 3aMOPaXXMBAHHUA—OTTAWBAHYS, KABUTALMK WIH
UCTHPAHUA HaHOCAMH — He MeHee 60 MM U He MeHee JABYX AMaMETPOB CTEpXHEH st paboyeit
U paclnpeleluTeNnbHON  apMmatypel. OJT0 K€ TpeOOBaHHWE . JODKHO BBINOJHATBCS IS
KOHCTPYKLUUH M 3JIEMEHTOB COOPYXKEHUH, 3aLIMTHEIE CI0M OETOHA KOTOPBIX CHCTEMATHUECKH
TNIOJIBEPralOTCsl BO3ACHCTBUIO NapOB BOIBI.
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TomuuHy 3amuTHOrO cios OeTOHa B JKEJIE300€TOHHBIX KOHCTPYKLMAX MOPCKHX
TUIPOTEXHHYECKUX COOPYKEHHH HeoOX0AMMO MPUHNMATh:

AJist pabouelt apMarypbl CTEp)KHEBOH — He MeHee 60 MM;

QUL pacIpeIeIUTeJIbHON apMaTypel U XOMYTOB — He MeHee 40 Mm.

Jnst 3alMTHBIX c10eB GeTOHa JOmKeH NpUMEHIThes OETOH Kjacca MO MPOYHOCTH He
Hwke B20, npu 3TOM MOpPO30CTOMKOCTH M BOAOHENPOHHULAEMOCTh 3TOr0 OETOHA JOJDKHBI
OBITh HE HW)KE TPEABABICHHBIX [IPOEKTOM K JIMIEBBIM ITOBEPXHOCTAM JaHHBIX KOHCTPYKLMHA
WM HaCTEH COOPYKEHHUA.

Hns cOOpHBIX  XENEe300€TOHHLIX  JIEMEHTOB  3aBOJACKOTO  W3rOTOBNEHHS  ITPH
npuMeHeHnH OeTona Kjacca mo NPOYHOCTH Ha Ckathe B1S M Bbillie TOMIMHA 3aMUTHOTO
CJI0S MOXET OBITh YMeHbHIeHa Ha 10 MM IPOTHB YKa3aHHBIX BbIILE BEIHUMH.

ITpu skcrutyatauuy xene300eTOHHBIX KOHCTPYKLMH B YCIOBMSIX arpECCUBHON CpENbl
TOJILIMHY 3alIMTHOTO CJI0s1 HE0OX0AMMO Ha3Ha4yaTh He MeHee 60 MM.

6.9 B HeTpeIUMHOCTOMKHUX XeJIe300€TOHHBIX MJAMTAX W CTEHaX CEYEHUEM BLICOTOH
60 cm n Gonee ¢ koadduuuentom apmupobanus p < 0,008 npu HaanexameM 060CHOBaHUU
JIONYCKaeTCsl  MHOTOPSJHOE  pacrojOKeHHe  apMaTypbl [0 CEYEHHIO  JIEMEHTA,
CNOCOOCTBYIONIEE YMEHBIICHUIO MaKCHMAJLHOH IUIMPHHBl PACKPBITHA TPELIMH 10 BBICOTE
CEYEHHUSI.

6.10 Econit CIopumimt apMArypbl pA3MCILAIOTCH B ABd 1 Ooldee piid, 10 AHAMCIpLI
CTEPKHEH PAAOB JODKHB! OTIIMYaThCs APYr OT Apyra He Oosee, yeM Ha 40 %.

6.11 M3  yciaoBUs  JIOJFOBEYHOCTH  TMAPOTEXHHUYECKMX — COOpYXeHMH  Oe3
IIPCABAPHUTENBHOIO HANpPHKEHUs AMAMETp apMaTypbl ClIEAyeT HPHHUMATh JUIA paboucH
CTEP)KHEBOW apMaTyphl M3 ropsuekataHoi cramu He Menee 10 MM, and cnmpaneit M s
KapKacoB M CETOK BS3aHBIX MJIM M3TOTOBJICHHBIX C NPUMEHEHHEM KOHTAKTHOW CBApKM — HE
MeHee 6 MM.

.6.12 TIpoiobHbIe CTEPKHM PACTAHYTOM U CXKATOH apMaTypbl JIOMKHE! ObITh 3aBEACHbI
32 HOPM@IbHOE WM HAKIOHHOE K IIPOJONBHOM OCHM JAEMEHTA CEUEHMC, IAC OHU He
TpebyloTCs 10 pacyeTy.

6.13 PacrpenennrenbHylo apMaTypy IS DJEMEHTOB, palOTaloMX B OJHOM
HAIpaBJIeHNH, CJle/lyeT Ha3HadaTh B pasMepe He 6osee 10 % oT momwaan paboyent apmMaTypbl
B MeCTe HanOOoNblIero n3rndaero MOMeHTa.

6.14 Tlpy BbBINOJHEHUHM CBapHLIX COCJAMHEHHWH apMarypsl CIEeYeT BBIMOIHATE
TpeGoBaHUst JIEHCTBYIOIIMX HOPMATHBHAIX JOKYMEHTOB.

6.15 B KOHCTPYKLMSX, PACCHHTLIBAEMBIX Ha BBIHOCIMBOCTH, B OQHOM CEYEHUH [IODKHO
CTBLIKOBaThCA, Kak MpaBuio, He Oojiee IOJOBMHBI CTEPXKHEBOH pacTaHyTod paboueh
apMaTyphl. [IpMMeHeHHe CTHIKOB BHaXJIecTKy (6€3 cBapKM M CO CBApKOH) IS pacTAHYTOH
paboueil apMaTypbl B 9TUX KOHCTPYKLUAX HE JOITYCKAETCA,

6.16 B u3rubaembIX >1eMenTax npu Beicote ceueHus 6onee 700 MM y G0KOBBIX TpaHe
CJle/lyeT YCTaHaBJIMBATh KOHCTPYKTHBHBIE NPOJOJBHBIE CTEPXKHU. PaccrosHie Mexay HUMH
Mo BEICOTE AOIKHO OLITh He Gonee 400 MM, rutomanb NONEPEYHOrO CEYCHHS — HE MEHeEe
0,1 % or muomany ceueHus OGeTOHA, UMEIOIIETO pa3Mep, PaBHBIA M0 BBICOTE 3JICMEHTA
PACCTOSHUIO MEXAY STHMH CTEP)KHAMH, 110 IIMPYHE — IOJOBUHE IUMPUHBI pebpa d1eMeHTa,

Ho He Gonee 200 MM.
6.17 V BCeX MOBEPXHOCTEW eNe300eTOHHBIX 3IEMEHTOB, BOJIM3Y KOTOPBIX CTABUTCH

IpoJoJbHas pacueTHas apMarypa, HEoOXOoJMMO INpeAyCcMaTpUBaTh TakXke IONCPEYHYIo
apMaTypy, OXBATHIBAIOUIYK KpaiHHE NPONOJLHEIE CTEKHM. Paccrosnwe — mexay
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MOTICPEYHBIMHU CTEPKHAMMU JO/DKHO OBITH He Goj1ee 500 MM n He Gosee YABOCHHOM WINPHHEI
IPaHH DJIEMEHTa.

6.18 Bo BHELEHTPEHHO CKATBIX JMHEHHBIX JIEMEHTaX, a TAKKe B CKaTod 30HE
U3rHOAEMbBIX 3/IEMEHTOB [pPH HAAMYMKM YUYMTHIBAEMOH B pacyere CKaTOH MpOA0JbHOM
apMaTypsl HeOOXO0AMMO IpelyCMaTpUBaTh YCTAHOBKY XOMYTOB.

PaccrosiHne MeXxay XOMyTaMH cliefyeT NPUHUMATh B BSI3aHBIX Kapkacax He Gosee 154,
B CBapHbIX ~ He Gonee 204 , rae d — HaMMEHBIIMI JMAMETpP CKATOH MPOIOJIBLHOM apMaTyphl.
B ofoux ciayuasx paccTOsSHHUE MEXIY XOMyTaMu JOJDKHO OBITE He 6ostee 500 MM,

Konctpykuus nonepeuHoil apmaTypbl A0/KHa 0OecleynBaTh 3aKpEIUICHHE CHKATHIX
NPOJONBHBIX CTEPXKHENH OT GOKOBOrO BBUTYYHBAHHUS B NIOOOM HampaBJeHUH,

B MecTrax cThIKOBKH pabouyeil apMmaTyphl BHaXJeCTKy Oe3 CBapku MM eciu obuiee
HACBILECHUE O€MEHTa IPOJOJABHOW apMaTypol cocTasiseT Gonee 3 %, XOMYThI cileayeT
YCTaHABJIMBAThL Ha paccTosiHUM He Oosiee 10d u He Gosee 300 Mm.

B MaccHBHBIX BHELEHTPEHHO CXKATBIX JMEMEHTaX, PACCUMTaHHBIX Ge3 ydeTa CKaToM
apMaTyphbl, pPACCTOAHHE MEXAY KOHCTPYKTHBHLIMM IIONEPEYHBIMU CBSI3AMH (XOMYyTaMH)
JAOMYCKACTCs YBEJIMYUBATD JI0 JBYX BBICOT (LLHUPHH) DJIEMEHTA,

6.19 PaccrosiHue MeX/y BEpTHKATbHBIMH MONEPEYHBIMH CTEPIKHAMH B IEMEHTAX, He
VMCIOUIMX OTOrHYTOH apMaTyphl, M B ClIydasX, KOrla IonepedHas apMmarypa Tpedyercsi no
pacyeTy, Heo6X0AUMO MPHHUMATD!

Q) Hd OPIHOMOPULIN y4aCTRax (He aciee LY HPOdCLd) HPH BLICOLC CCUCHHA MCHCY kL ik
paBHo# 450 MM — He Gostee /2 u He Gonee 150 mm;

1pu BbICcOTE ceueHus Gonee 450 MM — He Gostee /4/3 v He Oonee 500 mm;

NpH BLICOTE ceyeHus, paBHO# unu 6osee 2000 MM, — He GoJtee A4/3;

0) Ha ocTanpHOM wacTi mponeta npu BeicoTe ceueHust 300 — 2000 mm — He Gonee
(3/4) h v He 60nee 500 MMm;

npu BelcoTe ceveHus 6onee 2000 mm — He Gonee (3/4) h .

6.20 B anemenrax, paGortaroiunx Ha M3ru® ¢ KpydeHHEM, Bsi3aHble XOMYTBI JOJIKHBI
ObITb 3aMKHYTBIMH € TEpernyckoMm MX KOHLOB Ha 30 IMaMeTpOB XOMYTOB, a IPH CBapHbIX
KapKacax BCe TONEpeYHble CTepXHU OO0OWX HampaBlI€HUH AOKHBI OBITH MPUBAPEHBI K
YTJIOBBIM [TPOIOABHBIM CTEPHHSIM, 00pa3yst 3aMKHYTBIH KOHTYP.

6.21 OtBepcTust B skeae300€TOHHBIX DJIEMEHTax CJeldyeT pacrojaraTh B Npeaenax
AYEEK apMaTypHBIX CETOK M KapKacoB,

OrsepcTust ¢ pa3Mepami, TNPEBBIIAKIMMH  pasMepbl  AYEeK CETOK, JOJKHBI
OKaHMJIATBCH JOMOJHATENIBHOH apMaTypor. CymMMapHas Iolais €e ce4eHHs J10JDKHA OBITh
HE MEHEE CeYeHUs! MpepBaHHOMN paboyell apmMaTypbl TOTO K€ HAIIPABJICHUS.

6.22 Tlpn TIpOEKTUPOBAHWM  CTaNeXKeJNe300€TOHHBIX  KOHCTPYKLMH  HAaIEKUT
ofecneynBaTh COBMECTHYIO paboTy apMaTyphl U cTalbHOM 001110BKH, ToumuHy 00JMH0BKHY
CIEAYST NPUHMMATE MHHHMAJBHOW [0 YCIOBMAM MOHTaXXa M TpPaHCHOpTUpOBaHUs, B
CTAIeXKENE300€TOHHBIX 3EMEHTaX BogomoaBoasilero Tpakta ['OC TommmHa cTanbHOH
00JIMIIOBKY JOJDKHA TPUHUMATHCS U3 YCIOBHS Ay £ A, (31ech Ay 1 Ag - TIOMIAAL CEYSHUS
COOTBETCTBEHHO CTaJbHOW OOJMIIOBKM M CTEP)KHEBOM apMaTypbl B PAacHeTHOM CEYEHUHU
9/1EMEHTA).

6.23 Apmatypa xKene306eTOHHBIX KOHCTPYKUMH AODKHA MpeaycMaTpUBaThCs B BUAC
apModepM, apMOTIaKeTOB, CBAPHBIX KapKacoOB, CETOK M LITYYHOH apMaTypsl.

Tunsl  apMOKOHCTPYKUMH cjiefyeT Ha3Ha4aTb C Y4YeTOM TIIPUHATOrO crocoba
npou3BoJcTBA paboT. OHU HOJKHEI 06eCcTIedrnBaTh BO3ZMOXHOCTh MEXaHU3UPOBAaHHON N0/1auH
O€TOHA U TIATENBHOM €ro NpopaboTKH.
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YcTaHOBKY apMaTypbl B XKen€300€TOHHBIX KOHCTPYKLMSAX HEOOXOAUMO MPOHU3BOIUTH
UHJYCTPHATBbHBIMU METOJaMH TIPpU MaKCUMalbHOH IKOHOMHUM METaljia Ha KOHCTPYKTHBHbBIE
ITEMEHThI JLIs 3aKperienus ee B 6:.10ke HeTOHUPOBAHMS.

VYBejiMUeHME  TUIOMIAAM  CEUEHWsI apMaTyphl, OMNPENETeHHONW  pacyeToM  Ha
IKCIUTyaTallMOHHBIC HArpy3kd, Ul BOCIIPUSTUA HArpy30K CTPOWTE/IBHOrO fepuoja, Kak
NPaBUJIO, HE JOMYCKAeTCs,

6.24 OTKpbITbIE TMOBEPXHOCTH OETOHHBIX COOPYJKEHMH, Haxo4slecs B 30HE
MIEPEMEHHOI0 YPOBHS BOJIb ¥ MOABEPrarolliMecs BO3AEHCTBHIO OTPHULIATEIbHBIX TEMIIEPATYp,
a TAK)KE OTKPBITHIC TOBEPXHOCTH COOPYXEHMH, BO3BOAMMBIX B YCJOBHAX XKapKOI0 CyXOro
KJIMMaTa, JOMYCKAeTCsl apMUpOBaTh ceTKaMM M3 apMaTypkl kiaacca A-II guamerpom 16 mm.
Bo Bcex oCTanpHBIX cly4yasx KOHCTPYKTHBHOE apMUPOBAHME OTKPBITBIX [1OBEPXHOCTEH
OCTOHHBIX COOPYKEHHH AOMYCKASTCs TONBKO MIPH CIIELHaNbHOM 000CHOBAHUH.

JIOTIOJIHMTEIbHbIE  YKA3aHUSI MO  KOHCTPYHPOBAHHIO  NpeJBapHTE/bHO
HANPSKEHHDIX )JIEMEHTOB

6.25 IlpM KOHCTPYWpOBAaHUM TPEIBAPUTENIBHO HANpPSIKEHHBIX DJECMEHTOB CIENYeT
BBINONHATE TPeOOBaHUS NEHCTBYHOUIMX HOPMAaTHUBHBIX [IOKYMEHTOB Ha IPOEKTHUPOBAHHUE
OT/ICBHBIX BUIOB COOpYKeHUi U TpeboBaHus 6.26 — 6.31.

6.26 TlpuBapka W TnpuxBaTKa K HATAHVTOW apmaTtvpe kakux-yubo neraned He
JOIMyCKaeTCs.

D10 TpeboBanue HEe PacNpOCTPaHAETCA Ha MPUBAPKY A€Talieil K KOHIAM HaMpsraeMou
apMarypsl, BBICTYMAIOMIUM U3 W3V, ITOC/Ie NIepe/iadn YCUIni 00xatus 6eToHa.

6.27 TlpomonbHyl0 HeEHANMpAraeMylo apMaTypy CJefyeT pacnosiaraTb Ombke K
HapyXKHOH TIOBEPXHOCTM OJeMEHTa ¢ TeM, 4TOOBl IonepeyHas apmartypa (XOMYTHI)
OXBaTbIBaJIa HAIPAraeMylo apMartypy.

6.28 CrepkHeBYI0 HanpsraeMyr apMmatypy B pPeOpPUCTHIX JJIEMEHTax Clielyer
pacrioyarath o 0CH Kaxaoro pedpa 3JeMeHTa Wik CHMMETPHUHO €M,

6.29 CoennHeHue IO AJAMHE 3ArOTOBOK apMaTYPHBIX CTEPIKHEH M3 ropAvexaTaHOM
CTanu neprofmMyeckoro npoduist auamerpom 10 mMm m Gonee, kak NpaBuilo, clegyer
MPOU3BOAUTH KOHTAKTHOW CTHIKOBOW CBapKOH.

[Tpu orcyrtcTBuM 06OpYAOBaHMA 1/ KOHTaKTHOM CBapKu JOIMYCKaeTcs MPUMEHATh
ayroByro ceapky. Crepxuu apmartypbl kiaacca A-IlIB neobxoanmo ¢BapuBath 10 BBITSKKH.
CBapHble CTBHIKM PpACTAHYTBIX CTEpXKHEH HE DEKOMEHIyeTcs pacrojaraTe B MeECTax
HanOOIBIINX YCUITUH.

6.30 V KOHUOB IpeaBapuTe/ibHO HAMPSHKEHHBIX 2JEMEHTOB H0JDKHA OBITh YCTAHOBICHA
JOIOMHUTCE/IbHAs MoNepeyHas apMarypa (CBapHblE CETKH, OXBATLIBANOUIKE BCE MPOLOJIbHBIE
CTEPXKHH apMaTypbl, XOMYTHl 1 T.I. ¢ warom 5-10 cM) Ha AnuHe ydacTka He menee 60 %
30Hb! Iepefiauk HanpshHxeHuit u He menee 20 eM.

Ecay Hanpsraemas npojiojlbHas apMmaTypa y TOPLOB 3JEMCHTa pacnoyaracrcs
COCPENOTOYEHHO y BEPXHEH MM HWXKHEH IpaHH, TO Ha KOHLEBBIX y4acTKax HEOOXOIMMO
MpeayCcMaTpUBaTh IONEPEUHYI0 apMaTypy (He YUYMTbIBAEMYIO B pacueTe Ha TOTEpEUHbIe
CHJIbl).

CyMMapHas TUIOWIa/b [0NIepeuHOH apMaTyphbl J0MKHA Ha3HAYaTbCs TAKOH, 4T00bI 9Ta
apMarypa MoOria BOCTIPUHATH B KOHCTPYKLMSX, HE PacCYMTHIBACMBIX Ha BBIHOC/IMBOCTD,
20 %, a B KOHCTPYKIMSAX, PACCYUMTHIBAEMBIX Ha BBIHOCIMBOCTB, 30 % yCHins HATXKCHHS B
TIPOZIOJBHOM HanpsraeMod apmaType, KOTOpas PacHoloXeHa Yy OJHOW TIpaHH CYEHHd, C
YUYETOM NEPBBIX MOTEPh.
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CyMMapHy10 TUIOMAb CeYeHUs JONMONHNTETLHON TTONepeyHOH apMaTypsl HE0OX0IUMO
OMpeaesiTh Mo hopMmyiam:
AJISL KOHCTPYKLIMH, HEe pacCYMTHIBAEMBIX Ha BLIHOCIMBOCTD!

Agyas =0,2(05, 1 Ry ) A (20)
JUI KOHCTPYKLMH, pacCUMTHIBAEMbIX Ha BEIHOCIUBOCTD,
Asw,ad =0, 3(05;7 /st) Asp ’ (21)
rac Oy — NpeABAPUTEIILHOC HANIPHKEHNUE B apMaType C yHETOM IICPBLIX MOTCPD,
Asp — Hambonbluas W3 MUIOIaneil cedeHHs HampAraeMod NpoAoabHONW apMaTypel,

PAaCIOJIOKEHHON BHYTPU XOMYTOB Yy OQHOH I'PaHU CEYEHMUSI.
6.31 JlonosHUTEIBHYIO MNOMEPEYHYI0 apMaTypy PpEKOMEHIYETCs NpeayCMaTpUBATh
B BH/IC CBapHBIX 3aMKHYTBIX XOMYTOB M3 apMaTypHO#H cTany kiaccos A-II win A-IIL
Ecnu w3 ycinoBUs OmMpaHus dJEMEHTa Ha €ro KOHLUEBOM Y4YaCTKE YCTaHaBJIUBAIOT
CTAJIBHYIO OTIOPHYIO TUIUTY, TO JAOTOJHUTEIbHYIO NONEPEUHYIO apMaTypPy ClielyeT COCANHATD
C HEH CBApKOH,

7 OcHOBHBIE pacHeTHRIE MONOKEHHA

7.1 Pacyersbl OCTOHHBIX U XKEIe300ETOHHBIX KOHCTPYKLUH HEOOXOIUMO MPOU3BOAUTE
110 METOAY NpeaebHbIX cocTosiHui B cootBeTeTBuM ¢ CIT 58.13330.

berounple ¥ keae300eTOHHBIE KOHCTPYKUUHM JOJKHBI YJOBJICTBOPATH TpeOOBaHUAM
pacuera [0 MpedeibHbIM COCTOSHUSAM MEPBOH IPYMINbl MPH BCEX COYETAHHUAX HArpy30kK
¥ BO3ACHCTBHM, a MO MpelebHbIM COCTOSTHUSIM BTOPOM IPYIIBI — TOABKO NPH OCHOBHOM
COYETaHMH Harpy30K M BO3AECHCTBUM.

Pacyer 1o npesienbHBIM COCTOSHUSAM, KAaK NPaBUIO, ClEyeT NPOW3BOAUTEL UIf BCeX
CTa/JuH BO3BECHUS, TPAHCIIOPTUPOBAHUS, MOHTAXKA U KCTITYaTalMh KOHCTPYKIIHH,

7.2 beToHHbIE KOHCTPYKLMH HEOOXOAMMO PacCUHTHIBATD:

MO MpeAeibHBIM COCTOSHMAM TMepBOH TpPYMIBI — [0 TNPOYHOCTH C INPOBEPKOH
YCTOWYHUBOCTH MOJIOKEHHS U (POPMBI KOHCTPYKLIMH B COOTBETCTBHH € pas3jleioM &;

[0 TpPEACALHBIM COCTOSHMSIM BTOPOH TpyIibl — MO OOpa3’oBaHUIO TPEUIMH — B
COOTBETCTBUH ¢ paszaenamu 9 u 10.

Keneso6eToHHBIE U CTANEKETC300€TOHHBIE KOHCTPYKIMH CIELYET PAaCCUMTBIBATE!

MO TpeJe/bHbIM COCTOSHHSAIM IEPBOH IpYyINIBEl — MO MPOYHOCTH C MNPOBEPKOH
YCTOHYMBOCTH MOJIOKEHUS ¥ GOPMbI KOHCTPYKLMH U [10 BHIHOCJIMBOCTH NPH MHOTOKPATHO
MOBTOpstIONIelcs HArpy3Kke B COOTBETCTBHHU C pasesioM 8,

0 NpelelbHbIM COCTOSHHSAM BTOPOM TPYMilbl — MO 0Opa3s0OBaHHMIO TPEIIMH B TEX
cllyyasix, KOrja 1o yCJlIOBHUsAM HOPMaJbHOH IKCIIYyaTalMH COOPYKEHUS HE JNONYCKAETCs HX
obpa3oBanue (TPelIMHOCTOHKHE KOHCTPYKLMH) WK [0 OTPAaHUYEHHIO BEJMYUHEI PACKPBITHS
TPEILMH (HETPEIMHOCTONKHE KOHCTPYKIMHK) M 10 JAedopManusM B TeX CiIydasx, Koraa
BEJIHYMHA MNepeMelIeHHH MOXET OrpaHHuMTh BO3MOXXHOCTH HOPMAABHON OKCITyaTauMu
KOHCTPYKIMY WIH HaXOMILMXCS HAa Hell MeXaHU3MOB B COOTBETCTBUH C Pa3aeiaom 9.

Ilpy  DPOCKTHPOBAHMH  CTANEXKENE300€TOHHBIX  KOHCTPYKUMH  JOINOJHHUTENBHO
HEOOXOAMMO pacCUMTBIBATh NPOYHOCTh METAUIMYECKON OOIMLIOBKM Ha  JCHCTBHE
TPaHCIIOPTHBIX, MOHT@XHBIX U CTPOUTENBHBIX HAarpy3ok (B COOTBETCTBHU CO CHELIUAJIBHO
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paspaboTaHHBIMU TEXHMYECKHMH YCIOBHAMH) U aHKEPOB, 0GECTIEUMBAIOIIMX COBMECTHYIO
paboTy 1HCTOBOH apMaTypbl 1 GeTOHa.

7.3 COOPHO-MOHOIHTHBIC KOHCTPYKIIMH, A TakKe KOHCTPYKLHM ¢ Hecyiuell apMaTypoii
HAJICKUT PACCYMTBIBATH VI ABYX CTaaui paboThl KOHCTPYKUHH:

[0 TpHOOpeTeHHs OETOHOM, YJIOKEHHBIM HA MECTE HCIIOJB30BAaHUA KOHCTPYKLMH,
3aJIaHHOM NPOYHOCTH — Ha JEHCTBHE COOCTBEHHOTO Beca 3TOro GEeTOHA M APYTHX Harpysok,
JEHCTBYIOILMX Ha JaHHOM 3Tare BO3BEAEHUS COOPYKEHHUS;

rnocse MpHOOpeTeHns GETOHOM, YIOKEHHBIM Ha MECTe MCIIONB30BaHMA KOHCTPYKIHUH,
33JaHHOW MPOYHOCTH — HA HArpy3KH, ASHCTBYIOILME TIPH OIKCIUTYyaTallMh KOHCTPYKIMH,
BKJIIOYast COOCTBEHHBIN BeC.

Pacuetr Ha TMpOYHOCTH MPOM3BOAWTCA HA PACUETHBIE HAIPY3KH PasfeNbHO 110 ABYM
rpymnmnam 0e3 CyMMUpPOBaHUs YCUIHH U HANMPSKEHUH.

7.4 Jlna coopyxennit 1 u II knaccos, 3aaHKEPEHHBIX B OCHOBAaHHE, HApSAy ¢ pacyeToM
KOHCTPYKLMH CJICAyeT NPOM3BOAMTh IKCTIEPUMEHTAIbHBIC UCCIEN0BAHUS AJIs1 ONpeaesIeHus
HECYIER crnocOOHOCTH aHKEPHBIX YCTPOWCTB, peNaKcalmy HaNpsHKeHUH B GETOHE, CKanbHOM
OCHOBaHMHM M aHKepax. Heo0x0aumo npeaycMaTpHBaTh MEPONPUATHSA MO 3aIIUTE aHKEPOB OT
KOPPO3HH.

Huist  npenBapuTenpHO HANpPSKEHHBIX KOHCTPYKLHH PEKOMEHAyeTcs B IPOEKTE
NpeayCcMaTpyuBaTh BO3MOXHOCTL MOBTOPHOIO HATSHKEHHS aHKEPOB MJIM MX 3aMeHbl, a TaKKe
HPOBCACHME KOHIPOIIbHBIX HAOIACHUH 33 COCTOSIHHEM aHKEPOB B OETOHE,

7.5 Ilpu pacuyere 571€MeHTOB COOPHBIX KOHCTPYKLMH Ha YCHJIHS, BO3HUKAIOUIME [PU
NOABEME, TPAHCIOPTUPOBAHMM M MOHTaXe, HArpy3Ky OT COOCTBEHHOTO Beca 3JIEMEHTa
ClIe/TyeT BBOJANTH B pacyeT ¢ KOdPhULUEHTAaMU AMHAMUYHOCTH,

7.6 Croco® OUEHKH NMPOYHOCTH ¥ TPEIIMHOCTOMKOCTH GCTOHHBIX M kKeae300eTOHHBIX
3JIEMEHTOB (10 YCHUIIMAM WM 10 HANPSDKEHUSIM) ONPEeseTess COOTHOIEHUEM UX Pa3MEPOB.
B rabimue 19 npuBeneHa knaccudUKalus 3E€MEHTOB U COCOOBI OUEHKH HACTYIUIEHUs KX
TPEACHALHBIX COCTOAHUN B 3aBHCHMOCTH OT COOTHOILICHHUS WX PasMEPOB.

7.7 Ilpu mpoBepke Hecymed CcnocoOHOCTM M MPUTOAHOCTH K HOPMaibHOM
OKCIIIyaTallMu COOPYXKEHHMS BHYTPEHHME Ycuiaua (u3rubarouive U KPyTAILIHE MOMEHTHI,
HOpMaJbHLIE W IIEPEPE3BIBAIOIIME CUIIbI), HANpSOHKEHHUS, MepeMelleHHs M YTIibl MOBOPOTa
ClIeNyeT ONpEeNessaThb, Kak [pPaBUIO, C YYETOM HEYNPYroro MNOBEICHHS KOHCTPYKLHH,
00YCIOBJIEHHOIO  TPELIMHOOOpa3oBaHMEM ¥ MOJ3YYeCTbIO  OeToHa,  HeJMHEHHOMN
3aBUCUMOCTBIO MEXy HANpSOKCHHAMM K JAeQopMalMsIMKM MaTepUanoB, a TaKXKe C YYETOM
T10C/I€10BATEILHOCTH BO3BEACHUS W HAIPY)KEHUS COOPYKEHHUS.

HomyckaeTcs ycunaus M HampsHKeHHs B CEUCHHAX NIEMEHTOB ONPEHeNsTh B
MPeUIONT0KEHHH YIIPYrod paboThl KOHCTPYKLIMM B TeX Clydasx, KOI/Ia pacyeT BBIMIOIHACTCS
Ha NpeaABapUTE/IbHON CTAIMU MPOCKTUPOBAHUS COOPYIKEHMS.

7.8 Ilpu onpeneieHuMM JMHEHHBIX MEPEMELICHUWI U YIJIOB IOBOPOTa HEOOXOLMMO
YYHUTBIBATE U3MEHCHHE HECTKOCTH CEUEHHH B pe3y/bTaTe TPelMHOOOpa3oBaHUs B OEToHe.
VYcnosus tpeminHooOpa3oBaHus Clie/lyeT IPUHUMATh B COOTBETCTBUU € pazaenoM 9.

B cratndecky HeoNmpeaenrMBbIX CTEPKHEBBIX KOHCTPYKLHMAX, TOHKMX TUTMTaX M apKax
BHYTPEHHHME YCUJIMA W TIEPEMELUCHHUs CIIeAYeT OIpeAcyaTh METOAAMHU CTPOUTENBLHOH
MEXaHWKM C YYEeTOM, Kak MpaBHUiI0, Heynpyrod paboTel, 00YCIOBIECHHON W3MEHEHHEM
XKECTKOCTH CEUEHHUH B pe3ybTaTe TPEIUMHOO0Pa30BaHus B OETOHE.

7.9 Tlpu oOLEHKE NPOYHOCTH W TPEHIMHOCTOMKOCTH JJIEMEHTOB (0alIKH-CTEHKM,
KOHCOJIbHbIE CTEHKH, TOJCTbIE apku U TpyObl W OOBEMHBIE OJJIEMEHTHI) MOCIEIHUE
OlIPEAEIAIOTCS METOJaMU TEOPHHU YIIPYTOCTH.
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7.10 TIpoBepKy MpPOYHOCTH M TPEHIMHOCTOMKOCTH KOPOTKMX ©OalloK M KOHCOJEH,
TOJICTBIX TUIUT ¥ apOK CpeJHEH TOJLIMHBI TOMYCKAETCs NPOU3BOAUTDL KakK I10 HaNPSKEHUAM,
TaK ¥ N0 yCuiauam, HanpsizkeHus B paCYeTHBIX CEUCHHUSAX 31EMEHTA ONPENCIAIOTCA METOMaMH
Teopuu ympyroctd (cMm. 7.7), a ycunus — IO BEJIMYMHAM DaBHOJEHCTBYIOWIMX 3ITIOP
HanpsbkeHni B ceuenun: N = D — Z; M = Dz (3aece D u Z — paBHOJLEHCTBYIOLIME 3MIOP
CKUMAIOLIMX U PacTATUBAIOLIMX HAMPSDKEHH; z — IIEY0 Napbl BHYTPEHHUX CHUII).

7.11 TlauTHeBIC 3J€MEHTHl KOHCONBHOTO THMA WM ONUpaKoUIMecst 10 ABYM
MPOTHBOIIOJIOKHEIM CTOPOHAM, HAarpys3ka 1o LUMPUHE KOTOPLIX pacrpejlesieHa paBHOMEPHO,
PACCUYMTBIBAIOTCA 110 MPOYHOCTY M TPELUMHOCTOMKOCTH AaHAJOrMYHO KOHCOJBHBIM HITH
OanouHBIM dleMeHTaM. PacueThl B 3TOM cilyyae IHpOM3BONATCA [UI ydacTKa ILIMTHI
€IMHUYHOW HIMPHHBI.

Tabnuya 19
No OtHoenue Cnocof OUEHKH HACTYIICHUS
“'1;. pasMeposB Hanmernoganmne amemeHTa pEACABHOro COCTOSIHUSA
YICMEHTa 10 YCHJIMAM | [I0 HANPSKEHUAM
A. BajioyHble KOHCTPYKUMU ~ b <3 A
[/h>6 CrepBEBOH JIeMEHT —~ Oalika + -
2 3<I/h<6 |Koporkas Ganka +
3 [/h<3 Banka-crenka -
B. Konconnuble KOHCTPYKLIHM — b <3 4
4 [/h>3 CrepiKHEBOM 3/1eMEHT — KOHCOb + -
5 1,5<//h<3 |Koporkas koHCONB + +
6 [/h<1,5 KonconpHasg cTeHka - +
B. I[linTHble konCcTpyKkUMH — b > 3 h
a’h=26 Toukas rnra + -
8 3<a/h<6 |Toncras nmra + +
al/h<3 OO0BeMHBIN 2TEMEHT - +
I". ApouHble ¥ KOJIBLIEBBIE KOHCTPYKLHH
10 t/R<0,1 ToHKas apKa, KONbIO + _
11 ] 0,1<t/R £0,25 |Apka, KOJIbIO CPeHEH TOTHHE + +
12 t/R>0,25 |Toncras apka, KoipL0 -

[TpumMeyanne- B rabnnue fApUHATS! CleLYIOHHE 0003HAUYSHHS!

! — nnwHa (mponer) Gajnku UK KOHCOJH,

b 1 h — COOTBETCTBEHHO LIMPHHA M BhICOTA ONEPEYHOI0 CEHECHMS IEMEHTA;
a - BJIMHa MEHbLICH CTOPOHBI TUIMTBI;

{ - TONIIMHA apK#, CTEHKH KOJIBLA;

R — pannyc oceBoil TUHUH apKH, KONIbLA.

7.12 BeauyuHy NPOTUBOAABIEHMS BOJBI B PACUETHBIX CEUEHHUAX INEMEHTOB CIELYET
OMNPENIE/ISTh C YYETOM YCIOBHH padoThl KOHCTPYKLMH B 9KCILTyaTallHOHHbIN NEPHUO/, a TAKKE
C y4€TOM KOHCTPYKTHBHBIX M TEXHOJIOMOUECKUX MEPOTIPHATHH, YKa3aHHBIX B 4.7,

B aneMeHTax MacCHBHBIX HamoOpHBIX OCTOHHBIX M JKeI€300€TOHHBIX KOHCTPYKLHMH
FUAPOTEXHUYECKUX COOPYXKEHHMH TMPOTUBOAABICHHE BOJABI HEOOXOAMMO YYUTBIBATH KaK
obweMHy10 crity v onpenenats no CIT40.13330.
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B cTep)HEBBIX U UIMTHBIX 3AEMEHTaX IPOTHBOJABIIEHHE BOABI CIICAYET YYUTHIBATh KaK
PaCTArUBAIOLLYIO CHITY, MIPHIOKEHHYIO B pACCMaTPUBAEMOM PACUETHOM CEYEHHH, MPH ITOM
0O0beMHBIH Bec MaTepuara npuHUMaeTcs 0e3 yuera B3BeILUBaHHUS.

IIpoTuBoaaBneHye BOABI CICAYET YUYUTHIBATE KaK NIPH pacyeTe CEUEHHUH, COBIIANAIOMMNX
CO LIBaMM OETOHHUPOBAHUA, TAK U MOHOJIMTHBIX CEYEHUM.

7.13 Vcunue NpOTUBOJABIEHHA B pACUYETHBIX CEUEHMAX HAIOPHBIX CTEPIKHEBBIX,
TUIMTHBIX, apOYHBIX ¥ KOJIbLEBBIX JJIEMEHTOB CICAYET NPUHUMATL PaBHbBIM IUIOLUAAH JIIOPbI
HanpspKeHUH, 00yCIOBNIEHHBIX BO3AEHCTBUEM ITPOTHBOJABIECHHUS. YKa3aHHbIE HANPSHKEHHS B
OT/€NbHBIX TOYKAaX CEYEHHsl MPUHUMAIOTCA pAaBHBIMM pOop, TAE p — HWHTEHCUBHOCTH
THAPOCTATHYECKOTO JaBJICHUS, Ol2p — KOIGDHULIMEHT 3¢ ¢eKTUBHON EHQUER
NPOTHBO/IABJIEHH B OCTOHE.

JUist TpeMHOCTOMKMX 3JE€MEHTOB ClAeLYET NPUHHUMATh JIMHEHHBbIA 3aKOH M3MEHEHHS
MHTEHCUBHOCTH TMAPOCTaTMYECKOTO JABIEHHUs BOJBI OT BEJIWYMHBI JaBJICHHS Ha HallOpPHON
(BepXOBOH) rpaHM A0 BEJIWYMHBI AABJICHUS Ha HU30BOM TPaHH.

J1st HETPEIUMHOCTONKUX 371€MEHTOB JMHEHHBIN 3aKOH M3MEHEHHUs TUAPOCTATHYECKOTrO
JaBfeHUs CledyeT MPUHUMaTh TOJBKO B MpEAenax cCKaTol 30HBI cedenus. B rnpejgenax
TPEILMH NMPUHUMACTCA PABHOMEPHOE JaBIEHHE, OnpeaenseMoe 3arny0/eHUeM TPELUUH TNOJ
YPOBEHb BOJBI.

Koadduuyents! 3QpdexTuBHON M0waan mpoTUBOAABIEHUA Oy, A1 coopyxkenui 1 n 1l
KJIaCCOB CJIey€T ONMPEAENATh HAa OCHOBAHUH JKCIIEPUMEHTAIBHBIX HUCCIENOBHHH ¢ YyYETOM
NPOTUBODWIBLTPALIMOHHBIX yYCTPOUCTB.

[TIpn  OTCYTCTBMM [AHHBIX OKCIIEPUMEHTANBHBIX HCCIENOBAHMH B  CEYEHHAX
U3rubaeMbIX, BHELICHTPEHHO CKATBHIX ¥ BHELEHTPEHHO PACTAHYTHIX JIEMEHTOB NONYCKACTCH
NIPUHUMATD CJICAYIOLINE 3HAUEHUSA Olgp |

1,0 — B pacTAHYTOH 30HE CEHEHUHU U B 30HE pACTpPOCTPaHeHus TPEUINH,

0 — B CKaTOM 30HE CEUEHUHN 3JIEMEHTOB,

Bricorta cxatoit 30HEI GeTOHA ONpeneNseTcs UCXOIA U3 TUMOTE3bI INIOCKUX ceueHul. B
HETPEINMHOCTOMKUX djIcMeHTax paboTa pacTAHYTOro OeToHa He Y4MThIBaeTcsi, a (opma
MIOPBI HAMIPSKEHHI OeToHa B C:KATON 30HE CeYEeHUs TPUHUMAETCA TPEYTOJIbHOM.

Bua HanpsokeHHOro COCTOSIHMA —CEYEHHS [IpH  ONpeAeIEHUH  JOTOJHUTENBHBIX
HanpsHKEHWH yCTaHABIMBACTCA MCXOIS M3 THIIOTE3bl MUIOCKUX CEUEHUH NPU JeHCTBUM BCeX
Harpy3ok 0e3 y1era CH/Ibl IPOTHBOAABIICHHS.

7.14 Tipu pacyere oJIeMEHTOB OCTOHHBIX M  KeJIE300€TOHHBIX  KOHCTPYKUMH
THAPOTEXHUYECKHX COODPYKEHHH TOIYyCKaeTCs NPH CHEeLHaabHOM 000CHOBAHMM YYMTbIBAThH
JIOMOMHUTEABHBIC  CBA3M  CTPOMTE/IBHOTO MEpuoja, HOCANME IOCTOSHHBIA — XapakTep
(9CTaKa/Ibl, Ma30Bble KOHCTPYKUMH, OallKM MOAKPAHOBLIX TYTEH, JOLIONHUTEIbHAs apMaTypa
JJ1s1 HPOM3BOACTBA paboT U T.IL.).

7.15 PacueThl 2€MEHTOB OETOHHBIX M JKee300€TOHHBIX KOHCTPYKLMH, MOMIeKAIIHUX
YCWICHHIO, TIPH KX PEMOHTE WIM DPEKOHCTPYKLNM, CJEAYCT TMPOBOAMTE C YUETOM
dakTHYeCcKUX KiaccoB OeToHa, HanmpsbKeHUH B O€TOHE W apMmarype, WMEBLIMX MECTO K
MOMEHTY Hayajia PEKOHCTPYKLMH, U IuarpaMm JeOpMHUpPOBaHNA OETOHA ¥ apMaTypBl.

7.16 Tlpu MpoeKTUPOBAHUH TMIAPOTEXHUYECKUX COOPYXKEHHH pacyeThl, KOTOpbIE HE
perNIaMeHTHPOBAHbl  HACTOSIIMMM  HOpMaMH (pacyeThl MPEJBAPUTEIbHO HAIPSKEHHBIX
KOHCTPYKLHMH, pacyeT ceuyeHUWH B oOlweM ciayvae, B TOM YHCIE pacueT Ha KOCOe
BHELIEHTPEHHOE CXaTHe M KOCOW H3rub, pacdeT KOPOTKMX KOHCOJIeH, pacyeT Ha
TIPOZIABIMBAHME ¥ OTPbIB, PacyeT 3aKNafHbIX AeTaleH M Ap.), PEKOMEHAYEeTCs BHIIONHATE 11O
YKa3aHUAM JICHCTBYIOIIMX HOPMATHBHBIX JOKyMEHTOB. IIpy 5TOM HEOOXOAUMO YYHTHIBATH
K0>GOULIMEHTHI, IPUHATHIE B HACTOAIIMX HOPMaX.
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7.17 PacueT 31eMEHTOB KOHCTPYKLMH Ha BBIHOCIMBOCTH HEOOXOAMMO NpPOHM3BOAUTH
NPy YHUCile LUKIOB M3MEHEHHS! Harpys3ku 2-10° u Gonee 3a Bech pacueTHbI CpPOK
DKCILIyaTallik COOpYXKeHUs (HampuMep, IIPOTOYHBIE YaCTH THAPOArperaTtoB, BOAOCOPOCHI,
TUIMTBI BOJO0Os], IOAreHepaTOpHble KOHCTPYKLIMH U Ap. ).

8 PacueTnl 3j1eMEeHTOB OETOHHBIX H ’Ke1e300€TOHHBIX KOHCTPYKUHH Ha
NPOYHGCTHL U BHIHOCAUBOCTD

Pacuer GeTOHHBIX JJIeMEHTOB Ha INMPOYHOCTL

8.1 Pacyer mpo4YHOCTH 3JEMEHTOB, YCJOBHs, HACTYILIEHHS MpPEJeJbHBIX COCTOSHMNA
KOTOPBIX BbIpaXkaioTcsl yepe3 ycunus (rabnuua 19), ciaegyeT Npou3BOAMTE Ui CEYEHUH,
HOPMaJIbHBIX K UX NPOJOJBHOM OCH, B COOTBETCTBUH ¢ YKA3aHUSIMU AAHHOTO OApa3Aesa.

PacyeTsl NpoYyHOCTH 3JEMCHTOB, B KOTOPBIX YCIOBHUS HAcTYIUIEHHS MPEAeTbHOrO
COCTOSHHUSA HE MOTYT ObITb BBIPaXXECHbI YEPE3 YCHIUS B CEYEHHSX, CIEAYET BBINOJHATL s
NJIOMIa0K AEHCTBHA TIIaBHBIX HanpsokeHW# (Tabiauua 19) B COOTBETCTBHH C yKa3aHUAMM
JTAHHOTO NoJpas/iena.

8.2 BHEUEHTPEHHO CXKaThle O3JCMEHTBI, B KOTOPBIX 110 YCJOBMSAM OJKCILlyaTraluu
Jonyckaercs o0pa3oBaHME TPELIMH, PacCYMTHIBAIOTCA 0€3 yueTa CONpOTHBAeHHA OeTOHa
PacTAHYTOH 30HBI CEUCHUS.

Bce nsrnbaembie aneMeHTH, a TakKe BHELIEHTPEHHO CXKAaThle 3E€MEHTH], B KOTOPHIX MO
YCJIOBUSAM 3KCITyaTallMy He AOMyckaeTcsd 00pa3oBaHUE TPELLMH, PACCUUTBIBAIOTCS C YUETOM
COMNpOTHBIEHNSA DETOHA PACTHKEHHUIO,

8.3 BeToHHBIE KOHCTPYKUMH, MTPOYHOCTH KOTOPLIX ONpeAeseTcs MPOYHOCTbIO OeToHa
PacTAHYTON 30HBbI CEYEHHS, JOIYyCKaeTca MNMPHUMEHATb B TOM Clydae, cciu obpasoBaHue
TPELMH B HHUX HE MPHUBOAMT K pa3pylIeHWIO, K HEAONYCTHUMBIM JAedopMalvsM WIH K
HAPYLIEHHUIO BOJOHETIPOHMIIAEMOCTH KOHCTpyKUuM. Ilpu 3TomM posmkHa OBITH TpoBejaeHa
IIPOBEPKA TPELUMHOCTOMKOCTH 37IEMEHTOB TaKMX KOHCTPYKUMH € Y4YETOM TeMHepaTypHO-
BJI&XKHOCTHBIX BO3/JIEMCTBHH B COOTBETCTBUHU € TpeOoBaHUAMH pasuena 10.

8.4 Pacuer OeTOHHBIX H3rHOaeMBbIX JJIEMEHTOB CHMMETPHUUHBIX OTHOCHUTEIbHO
[JIOCKOCTH AEHCTBUSI HArpy3KH, YCJIOBHA, HACTYIJICHHs TIPEAEIbHOIO COCTOSHHS KOTOPBIX
BBIPAXKAIOTCA Yepe3 YCUIIUS, HEOOXOAMMO POU3BOIUTE 110 (hopMyJie

VieYnM SvYpRp Wy, (22)

rae Yie s Yn— KO3 duumentsl, mpuauMaemble no CI1 58.13330;
Yo — KOOQOUUMEHT  ycCJOBMH  paloTel  COOpYXEHHH,
MIPUHUMAEMBIH 110  CTPOWTE]BHBIM  HOpMaM M
MpaBWIaM Ha NPOEKTUPOBAHHWE OTHEJIbHBIX BHUJIOB
I'UAPOTEXHUUECKHX COOPYXKEHHUH;
Yb=Ybl Y62 Y63 Vb4 " Yo13 * Yb14 * Ybis — KOIQOULMEHTEI YCIIOBUH paboTsI OcTOHa,
IpUHUMaeMsle 110 Tabnurie 5;
Ry, — pacyeTHOE CONpoTHBICHHE OETOHA Ha pacTsHKEHUE;
W, - MOMEHT CONpPOTHUBIEHUS Ui pPACTAHYTON TIpaHu
CedeHUs, ONpeesIsieMblil B IPEANION0KEHUH YIPYTOi
paboTs! 6eToHa.
8.5 BHeUeHTpeHHO CxkaTble OJACMEHTBl OETOHHBIX KOHCTPYKUMH, CHMMETPUYHBIE
OTHOCHUTENLHO JEHCTBUS HArpy3KH, YCIIOBHUs HACTYIUICHMUS NIPE/EILHOTO COCTOSIHUS KOTOPBIX
BBIPQXAIOTCA YEpe3 yCWIUA, CIedyeT PacCUUTBIBATL B MPEATIONOXKEHHH YNpyrod paboThl
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OetoHa (pUCYHOK 1) W3 ycnOBHA OTpaHWYEHMS BEJIMYWMHBL KPAeBHIX CKUMAKIUX U
pPacTArMBAIOLLMX HalPKERUH 110 CeayIoWUM hopmynam.
[Tpu pacuere 6e3 yucra COPOTHBICHUS OCTOHA PaCcTAHY TOH 30HbI:

YicYnOp = (PYCYbRb H (23)
rae O, — KpaeBoe COKUMAIOLLEE HAlIPSIKEHHE,
¢ — KOIDQUUMEHT, YyYMTBIBAIOLMKA  BAMAHME TMOKOCTH  JJIEMEHTOB U

npuHUMaeMslil no Tadsmuue 20,
Yo = Ybr " Yb2 ' Ybi4a " YbIS,

R, — pacueTHoe conmpoTHBIEHUE OETOHA Ha CXKATHE,
Tabnuna 20
L/ b lo/r
JUTs CEYEHUs JUIS CEYEHHA TIPOU3BOJILHOH Kosdduument ¢
pAMOYTo/1bHOH HOpMEI CHMMETPUUHOH QOpMBI
Ho 4 Ho 14 1,0
4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86
Mpumeuanune — OBoznauenus, npurstele B Tabnuue: /; — pacderHas AAMHA dNEMEHTA, b —
HANMEHBUINH pa3Mep NMPAMOYTONLHONO CEYEHUS, ¥ — HAMMEHBILUH PajHyCc HHEPUUH CeUeHus.

4 Rl>

a — 6e3 yuera CONPOTUBIIEHHs OETOHA PACTAHYTOW 30HEI;
6 — ¢ y4eTOM CONPOTUBIICHHS OETOHA PACTAHYTOH 30HEI
Pucynok 1 — Cxema ycunmii v 31iopa HaANpsizKeHHil B Ce4EeHHUN, HOPMAJILHOM
K NMPOo0JibHOI 0CH BHELIEHTPEHHO CKATOrO OSTOHHOIO 3J1eMEHTA
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[IpsAMOYTONIBHBIE CEYESHUS PACCUHTHIBAIOTCA 110 OpMyJIe
VYN S L57 7,005 -mR, F, (24)

rae  F=bh— nnomaap MonepeyHoro CeHeHus 3IEMEHTa;
N = e/ h — OTHOCHTE/bHBIH IKCUECHTPUCHTET NPUJIOKEHUA HArPY3KH.
[Tpu pacyere ¢ y4eTOM COMPOTHUBRIICHNS OCTOHA PACTAHYTOH 30HBI:

V.Y, (Ney /W, —N/F)<¢y.v,R,,, (25)

TAe W, — MOMEHT COTMPOTUBICHHA MNA PACTAHYTOH TPAaHU CEYEHMA, OMNpeAeseMbld B
MPENoI0KEHUH ypyroi paboTsl 6eToHa,;

Yo = Vb1 Y52 Vb3 Vb4 V613 Vb14 V15"

ITo dopmyne (25) caeayer paccuUTBIBaTh TaKXKe BHELIEHTPEHHO CXKaThle OCTOHHbIE
3JEMEHThI C OHO3HAYHOH SMIOPON HalNpskeHUN pu eg < W,/ F.

8.6 Tlpu pacuere rubkux GEeTOHHBIX 31€MEHTOB NpH [y / b > 12 wimu [y / ¥ > 35 cnenyet
YVUUTBIBATH BJIMSAHME UIMTENLHOTO JEHCTBMA HAarpy3kd Ha HECYUIYI0 CHOCOOHOCTb
KOHCTPYKUMH B COOTBETCTBHU ¢ TPeOOBaHUAMH JACHCTBYIOIIMX HOPMATHUBHBIX JOKYMEHTOB C
BBE/IEHUEM pacyETHBIX KOX((OULIUEHTOB, IPUHATHIX B HACTOALIMX HOPMaX.

8.7 B aneMeHTaX MPSMOYIOJBHOTO CEYEHHs, PACCUMTHIBaeMbIX 110 Qopmyne (24),
3Ha4YEHHUE IKCICHTPUCUTCTA PACUCTHOTO YCHIIMS OTHOCHTENBHO LIEHTPA TAKCCTH CEUCHHUSA HE
AOKHO mpesbimath 0,3 4 npu OCHOBHOM COYETAHMK HArpy30K U NPU 0coOOM COYETaHUM
Harpy3o0kK, He BK/IFYAIOIIEM celficMHUYecKue Bo3aencTUs, 1 0,325 4 — npu ocobom couetaHuu
Harpy3oK, BKJIIOYaIOLEM CEHCMUUECKHe BO3ACHCTBHA.

BreuenTpeHHo cxarbie 6eTOHHBIE 3IeMenTh! IpH ep > 0,3 A (umn eg > 0,325 /) nonxHbl
[IPOBEPATHCS MO YCIOBUIO HEIOMYLEHUS 00pa30Baus IPOAOJIBHBIX TPEIUUH OTKOJIA:

YZCYnGy( < (PYcYbRb( > (26)

r€ Oy — pPacTATUBAIONICE HAlpsHKEHHe, ACHCTBYIOLIEE 110  1IPOAOABHBIM  IUIOLIAAKAM
Ha rpaHHLE CIKATON 30HBI.

Pacrarusatoliye HanpsHkeHUs Gy, a TAKKe BBICOTA 30HBI /1, B TIPEJEax KOTOPOH OHK
JNEHCTBYIOT, OMNpEC/sioTCs B OOILUEM Cllyyae pacueToM IO METOAY KOHEUHbLIX 3JIEMCHTOB
(MKD).

JUIs 27eMeHTOB, M3roTOBJIEHHBIX M3 OeToHa kiacca B20 wm BbIle, NIPOBEPKY IO
YCII0BHIO HEJOITYIIEHHs] 00pa30BaHKs MTPOJONBHBIX TPEIMH OTKOIa MOXKHO HE JIeaTh, €ClIU
BBIMOJHACTCS YCIIOBHE!

Yie¥uOp 12077, R, , (27)

TAC Yy =Yp1 Vb5 VY613 Vb14 " Yb1S-

8.8 beronnwie u3rudaemele u BHCHUCHTPECHHO CKaTbIC 2JIEMCHTHI, YCJIOBHUSA HACTYIJICHUA
MPpECaACIbHBIX COCTOSHUHN KOTOPBIX BRIPpAXKAIOTCA YCpC3 YCUIHA, B cliy4dac I[ef;lCTBI/IH B
paC‘-IeTHbIX CCUCHHAX 3HAUYUTECIbHBIX MOMNCPCYHDBIX CHJI cneuyeT HpOBepﬂTb o ITpO‘{HOCTl/l
HAKJIOHHBIX CeYeHUH U3 YCIIOBUA:

YicY nOme < 'YcYbRbt s (28)
TAC Yy =Yp1Yb2 Vb3 Vb5 Y13 Y14 Y155
Ot — TJIaBHOC paCTﬂI“I/IBaIOH_ISC Haﬂpﬂ)KCHI/Ie B 6CTOH€, neﬁCTBy}omee 10 HaKJIOHHBIM
IUIOIaAKaM.
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I'taBHEIE pacTATMBAIONIME HANpPSHKEHUS ONpPEeNAIOTCs Ha YpOBHE HEHTpasnbHOM ocH,
Ha YpOBHE LIEHTpa THKECTH CEYEHHUs, a TaKKe B MECTaX PC3KOIO HM3MEHEHHUsS IHPUHbI
CEYCHHS, YTO XAPAKTEPHO Ui TaBPOBbIX, ABYTABPOBbIX, KPECTOBBIX, KOPOOUATBIX M APYTHX
CEeYEeHHH.

I'naBHbBIE pacTaruBalomde M CKHUMAIOMKME HAMPSOKEHHS B OCTOHE BBLIYUCIAIOTCA 10

bopmye

om[(mcf(cx+0y)/2i{[(c5x—cy)/2} +1y } , (29)
rae OyM G, — HOpMAajbHbIE HANpSHKEHUS B OCTOHE Ha MIOLIAAKAX, NEPIEHANKYJIAPHBIX
COOTBETCTBEHHO MPOJONBEHOM UM Napajule/IbHOH  NpOAOJbHOW  OcH
JJIEMEHTA;
T,, — KacaTeJbHple HAIIPHKEHUS B OETOHE.

Hanpsokenus o, G, U Ty, ONPEACIAOTCA B MPEANONIOKEHUU YIIPYTroi paboTsel GeToHa.
HanpsokeHus o B o, nojAcTaBisiorcs B ¢opMyiay (29) co 3HAKOM «ILIHOCY», €CNH OHM
PaCTATHUBAIOILME, U CO 3HAKOM «MHUHYC» — €CJIM CKUMAIOLIHE,

JUIst 371EMEHTOB ¢ MEpeMEHHON BBICOTOM CEYEHMS KacaTelbHbIe HANpPSKCHUS Ty
CllelyeT ONpEeACIATL o Teopuu yrpyroctu wid MKD. Ipy 3HavyeHusx yria HakjioHa oHOM
TPaHH 110 OTHOLIEHMIO K Apyroi 0 10 30 © nomnyckaeTces Ty, ONpesesIaTh o GopMmyie

2
Ty =05, /(b) +[M tg@/([h)]-(l,Sy - hy), (30)
re ¥ - PpacCTOSHUE OT MOPU3OHTAIBHON (BEPTHKAIBHOM) FpaHy 3NeMEHTa IO TOUYKH,
B KOTOPOH ONMpPEAEIAOTCS 3HAUEHHUS KacaTeabHbIX HAIPSKEHHUN;
S, — CraTuueckmii MOMEHT YacTH Ce4eHMs, OrPaHMUYCHHOH TOPHU3OHTANBIO

(BEPTUKANBIO) HA PACCTOAHUHM y OT TOPU3OHTANLHON (BEPTHKANBHON) Ipanu,

IIpu onpenenenun ko3pprumenTa y,3 BbICOTa PacTIHYTOM 30HBI CEUEHMs h, HAXOIUTCS
MO 3MIOPE HANPSHKEHWH B TJI0CKOCTH AEHCTBUS IVIaBHBIX PACTATMBAIOLIMX HanpshkeHuH. Ecin
KacaTeJbHble HANPDKEHHUs B IONEPEYHOM CEYEHHHM DJIEMCHTA BbI3BAHBI TOJILKO JACHCTBHEM
nepepesbIBAXONICH CHITBL, CJle/lyeT IPUHUMATE Yp3 = 1,0 (TO ecth A, = ).

8.9 berounele dNEMEHTH, YCIOBHsS HACTYIUICHHS MpeNelbHBIX COCTOAHHM KOTOPBIX
BBIP@XAIOTCS Y€PE3 HANIPKEHUS, CIISYET pACCUMTBIBATE U3 YCIOBHS OPPAHUYCHUS BETHUYHMH
IJaBHBIX DPaCTATMBAIOWUMX Gy, W TIABHBIX CXKHMAIOIIMX Ope HanpsxeHuit, Ilposepka
MPOYHOCTHU 110 IVIABHBIM PACTATMBAIOLIMM HaNpsHKEHUAM NpousBoautes no gopmynie (30).
IIpoBepky MpPOYHOCTM MO IJIABHBIM CXUMAIOIM HAMPSHKEHUSIM CJICAYET BBINTOAHATh 110

(popmye
YicY nOme £ YcYbRb ’ (31)

FAC Yp =Yp1 "Yb2 "Yb14 " Y15-

Pacuer :keJjie300eTOHHBIX 3J1eMEHTOB HA IIPOYHOCTH

8.10 Pacuer npoyHOCTH ’Ke€1e300€TOHHBIX JJIEMEHTOB, YCJIOBUS HACTYIUICHUS
IpeNeNbHbIX COCTOSHUIA KOTOPBIX BBIpaXkaroTcs vepe3 ycunus (cM. Tabmuuy 19), Hagnexur
[IPOU3BOAMTE VIS CEYEHMH, HOPMANLHBIX K HX MPOJAOILHON OCH, & TAKKe IS HAKIOHHBIX K
OCH cedeHuil HauboJsiee OMacHOTO HampaBieHUs B COOTBETCTBMM C YKa3aHMAMM AAHHOIO
1o/|pasjena.
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[lpy HanMuMu KpPYTSAIIMX MOMEHTOB CHENYyeT [POBEPUTE TNPOYHOCTH CEUEHHH,
OrpaHMYEHHBIX B pAcTAHYTOW 30HE CHUPANBLHON TPEeWMHONW Haubonee ONacHOro W3
BO3MOJKHBIX HallpaB;ICHHH.

Kpome Toro, cnenyer mpou3BOJUTE pacyeT IEMEHTOB Ha MECTHOE AEHCTBUE HArpy3KH
(cMsITHE, IPOAABIUBAHKE, OTPHIB).

PacueT mpouyHOCTH »Kes1e300€TOHHBIX DJEMEHTOB, B KOTODPBIX YCJIOBHS HACTYIUICHHA
NpPEACTbHBIX COCTOSHUH HE MOTYT ObITh BBIPAXXEHBI 4Yepe3 YCHIUA B CEUYECHHUSX, CledyeT
BBITONHATE IS TJIOMIAA0K AEeHCTBHUA TJIaBHBIX PACTATMBAXOMMX HanpspkeHUMH B OeToHe B
COOTBETCTBHH € YKa3aHHUAMH JIaHHOI'O [10pa3ierna.

8.11 IlpenesibHble ycUIMs B CEYCHMHM, HOPMAIBHOM K TMPOAOCJIBHOM OCH BJIEMEHTA,
CJIEyeT ONMPEAENATh, UCXOAA U3 CIEAYIOIUX NPEANOCHLIOK!

CONpOTHUBIICHHE DETOHA PACTANKEHHUIO [IPUHMMAETCS PaBHBIM HYJIIO;

compoTuBieHre OeTOHAa CXKaTHIO NPEACTaBIAETCS HAINpPSHKEHUSAMM, DPaBHBIMU  Rp,
pacnpeieleHHbIMU PaBHOMEPHO MO CXKaTOH 30HE OeToHa;

pacTATMBAIOLIME HANpsDKEHWs B apMaType [pUHUMAIOTC He Oosiee pacueTHOTro
COTIPOTHBJICHUS] pacTsHKeHWI0 Ry (Ans CTepXHeBoM apmatypbl) W Ry (Wis JUCTOBOM
apMaTypbl);

CKMMAIOUIME HaNpsDKEHHst B apMaType TNpPUHMMAKOTCd He OoJjiee  pacueTHOTo
COTIPOTHBJIEHHS CxaTHIO Rye U R, ;

MpY YCTAHOBKE B CEYEHMM HJIEMEHTA apMaTyphl Pa3HbIX BUIOB M KJIacCOB €€ BBOJSAT B
pacyeT NMPOYHOCTH ¢ COOTBETCTBYIOIUMMHU PACUETHBIMH CONMPOTHBIEHHUAMH.

Ipumeuanne — JomyckaeTcsl MAacCHBHBIE IMEMEHTLI, BBICOTA TIOMEPEYHOrO CEYEHHS KOTOPLIX
IpeBbilaet 1,5 M, pacCUMTLIBATL B IPEANONOKEHUN TPEYI'ONBHOI MIHOPh! HANPSKEHHH B 6eTOHE CKATOM 30HbL.

8.12 Pacuer ceueHunit, HOpMasbHBIX K [IPOAOJIBHON OCH MJIEMEHTA, KOr/la BHEUIHSA CHia
JEHCTBYeT B IUIOCKOCTH OCH CHUMMETPHM CEUEHHMS H apMaTypa COCpeloToveHa Y
TepIIeHANKYIAPHBIX K YKa3aHHOW TIOCKOCTH TPaHel 31eMeHTa, HEOOXOAUMO MPOM3BOANTD B
3aBUCUMMOCTH OT COOTHOIIGHHUS MEXAY OTHOCHTENBHOH BBICOTOM cxarod 30HBl OETOHA
€ = x / hy n oTHOCUTEILHON BBICOTOH CxiaTOH 30HBI GeTOHA & , MPH KOTOPOH NpelenpHOe
COCTOSIHME HACTYIIAeT OAHOBPEMEHHO C JIOCTHKEHUCM B PACTAHY IOH apMaType HanpsKeHMs,
PaBHOrO pacyeTHOMY CONPOTHBIEHUIO Ry C YYETOM COOTBETCTBYIOWMX K03DGULHEHTOB
ycnoBuit paboThl apmarypel. OTHOCHTENBHAss BBICOTA CXATOH 30HBI & Ompeaensercs M3
COOTBETCTBYIOLIMX YCJIOBUI pPaBHOBECHS DJIEMCHTA I10J [EHCTBUEM CHCTEMbI BHEIIHMX U
BHYTPEHHHX CHJL.

M3rubaemble U BHEICHTPCHHO PAacTAHyTble ¢  OOJNBIIMM  3KCLEHTPHUCHTETOM
KEJIe300€TOHHBIE 3TEMEHTBI, Kak TMPaBUiI0, NOKHLI YIOBIETBOPATh yenoBuio & < g . Jlas
ICMEHTOB, CUMMETPHYHBIX OTHOCHTENBHO TUIOCKOCTH AEHCTBUS MOMEHTa M HOPMaJbHOH
CHJIBI, apPMHPOBAHHBIX HEHANpsraeMoW apMarypoi, TpaHHWYHble 3HAa4YCHHUs HAJICHKHT
NPUHUMATE 110 Tabnuue 21, a apMUPOBAHHBIX HANpsraeMoil apMaTypod — Mo JeiCTBYIOHNM
HOPMAaTHBHBIM JIOKYMEHTaM,

Tabnunua 21
["panyuHbIe 3HaYeHNs £p NPy Kaacce GeToHa
Kracc apmartypst
B17,5 n Huxe ot B20 a0 B30 B35 u Brile
A-l 0,70 0,65 0,60
A-11, A-I1, Bp-1 0,65 0,60 0,50
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8.13 Ecam BBICOTa cykaTol 30HBI OeToHa, ompenesneHHas 6e3 yueTa CxKaToi apmarypsl
MeHblile 2 a', TO CKaTyIo apMaTypy B pacueTe CleayeT He YUHTLIBATE.

8.14 HMsrubGaemble cTasiexesne300€TOHHbIE (K€I€300€TOHHBIE) JJICMCHTB M3 0O€TOHa
knacca B30 u HMXKE, CHMMETPHYHOrO OTHOCUTENBHO BEPTHKANbHOM OCH MONEPEUHOro
ceueHns (pucyHok 2), npum & < &z NODKHBI YIOBIETBOPATH CICAYIOUMIEMY YCIIOBHIO

MPOYHOCTH:
H f 2
ylcYnM < Ye (YbRbSb +YSRSCSS + YsRsz'Ssi) ' (32)
ITpu 5TOM nONOKEHUE HENTPATBLHON OCH ONpelIeNAeTCsA U3 YCJIOBHSA!
' T
YbRbAb + YSRscAs + YSRSiASi - YSRSAS‘ +YsRsiAsz" (33)
B dopmynax (32) u (33)

Ry, Ry, Rsi, R’y — pacueTHBIE COMPOTHBIEHUS COOTBETCTBEHHO PACTSHYTOH U CXKATOM
CTEP)KHEBOM  apMaTtypbl, pacTAHYTOM M  CXKAaTOH  JIMCTOBOH
apMaTyphl;

Ap, Agy A's, Agiy Ay — 1nomans IMOTIEPEYHOrO CEYEHMsl COOTBETCTBEHHO CHXKATOH 30HbBI

OeToHa, PaCTAHYTOH U CKATOH CTEPKHEBOH apMaTypbl, pacTAHYTOM
Y CKAaTOM JINCTOBOW apMaTypsl,

Sp, 8%, S~ cratmdeckMe  MOMEHTBI  IUIOINAJM  TONEPEHHOIO  Cederius
COOTBETCTBEHHO CXXKaTOW 30HB OETOHA, CXKAaTOM CTepKHEBOH H
JUCTOBOH  ApPMATypel ~ OTHOCHTENIBHO  TOUKH  TIPHUIOKEHUS

PaBHOAEHCTBYIOIIEH YCHMIMH B DPACTAHYTOW CTEpXKHEBOW M
JIMCTOBOM apMartype.

A,

N d

A,

<

Pucynok 2 — Cxema yeumii v I110pa HanpskeHHN B CEYEHUH, HOPMAJIbHOM
K NPOAOJIbHOI 0CH M3TH0aemMoro xene300eTOHHOT0 YJ1IeMEeHTa,
Ipu pacyeTe ero Mo NPO4HOCTH

PacueTHble CONPOTHBIIEHHS JUCTOBOM apMaTypbl OfIPENENAIOTCS 110 ACHCTBYIOLIMM
HOPMAaTHBHBIM J1OKYMEHTaM.
JI7151 57IEMEHTOB NPSMOYTONBHOTO CEYEHHA

Ay =bx; Ay =bdy;, Ay =bdy;
Sy = Ay(hy—0,5x); Sy = Aj(hy—a'); Sy = Ay (ko +0,5d;),
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roe hub — COOTBETCTBEHHO BHICOTA W LIMPHHA MOTIEPEYHOIO CEUEHHS IJIEMEHTA;
a,a - pacCTOAHWE OT paBHOAEHCTBYIOWEH YCHWIMH COOTBETCTBEHHO B
pacTAHYTON A; M CKATOH A, cTepiKHEBOI apmarype io Oankakiiiei

IpaHi OETOHHOTO CeYeHUS,

di,d'sy — TOJNLIMHA COOTBETCTBEHHO PACTAHYTOR Ay W CxaTo A'; MUCTOBOM
apMaTypbl;
ho=h—-y,—d's — pabo4as BbICOTA CEUEHHUA.

Ionoxxenne TOUKM MNPWIOKEHUA pPAaBHONEHCTBYIOHIEH YCHIMH B pacTAHYTOH
CTEPXKHEBOH U JIMCTOBON apMaType (PUCYHOK 2) ONPECIAETCS U3 YCIOBHS

vy =[ Rod,(a+d;)+0,5R, Ady; |/(RoA, + Ry A ). (34)

IIpn otcyrcTBMH B paccMaTpuBaeMOM  KOHCTPYKLMH — Kakoro-nubo  3jeMeHTa
apMUpOBaHMUsA (CkaTOM JIMCTOBOM UM CTEpXKHEBOW  apmarypel, PacTAHYTOH JIMCTOBOMH
apmatypbl) B hopmynax (32) u (33) cneayer NpUHUMATL PaBHBIMH HYJIIO COOTBETCTBYIOLIME
3THM JIEMEHTAM apMHUPOBAHUsI FTEOMETPHUECKNE XaPAKTEPUCTUKK CEYEHMUS,

Hns  xene300eTOHHBIX  (HE  HMMEKOWHMX  JUCTOBOH  apMaTypbl)  DJIEMEHTOB
NpAMOYTOJILHOTO cedyeHHs ycnoBus (32) u (33) npuHUMaioT BUL!

V1Y M <7, [V Rybx(hy —0,5%) +v R A; (hy - a)]; (35)

bebbx +YSR A = YSRSAS : (36)

SC°°8

IIpoBepky NpOYHOCTH CTalekeae300eTOHHBIX (KeNe300€TOHHBIX) J1€MEHTOB U3
Oerona kiacca B30 u Hinke npu & > & nonyckaeTcs IpOU3BOAUTL 1o Gopmynam (34) — (38),
npuHuMas x = Eg g,

[IpoBepKy OpOYHOCTH Kene300eTOHHBIX 31EMEHTOR M3 OETOHA Kiacca Boinic B30
C/ICAYET NPOM3BOJUTH C YUETOM pacyeTHBIX KOIDOUIMEHTOB, NPUHATBIX B HACTOAIIMX
NpaBuiiax.

8.15 BueleHTpeHHO cKaThle cTajiexene300eToHHble (KeNe300eTOHNbIC) DIeMeHThl U3
Oetona B30 u nwKe CHMMETPUYHOrO OTHOCHTEIBHO BEPTHKAIBHOH OCH MONEPEYHOIro
ceueHus (PUCYHOK 3) JIO/DKHBI OTBCUATD ClICAYFOIEMY YCIOBHIO POYHOCTH:

YicYn Ne < Ye (YbRbSb + YSRSCS.; + YsRsiS;i ) > (37)

TJ¢ € — SKCUEHTPUCUTET TPUJIOKEHHUS] BHELIHEH NPOAGJILHOH CHIbI OTHOCHTEILHO TOUKH
MPWIOKEHHUA paBHOAEHCTBYIOILEN YCHIIUK B PACTAHYTOH apmaType.
IIpu 5TOM nonokeHUe HeMTpasbHON OCH OfpeeNseTCs:
npu & < Ep U3 YCIOBHSA:

Y/C'YIIN < Te (bebAb + YsRscA; + ysRsiA:vi - YSRSAS - ysRsiAs[ ) ; (38)
npu &> &r U3 yCaoBus:
YICYnN s Ye (YbRbAb + ySRSCA; + YsRsiA;i - YsOsAs - YSGSiASi ) ’ (39)

IJIe Oy ¥ Oy — HATIPSDKEHHs. COOTBETCTBEHHO B PACTAHYTOH CTEP)KHEBOM W JIMCTOBOM
apMartype, onpeensemble 1o hopmynam:

o, ={[ 2(1-&)/(1-&g)] -1} R,, (40)
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o ={[ 2(1-8)/(1-&x)] -1} R, (41)
,HJIH QJIEMEHTOB NPAMOYI'OJIbHOI'O CCHYCHUAL
Ay =bx; A,=bd; Ay =bdy; S, =bx(hy—0,5x);
Sg=Ag(hy—a'); Sg =bd;(hy—0,5d;)

[Ipy OTCYTCTBHM B paccMaTpuBacMOl  KOHCTPYKUMHM Kakoro-iubo ajieMeHTa
apMHUpOBaHMs (CokaTOH JIMCTOBOW W CTEPXKHEBOW apmaTypbl, pPACTAHYTOW JHMCTOBOH
apmatypsl) B popmynax (37) — (39) caenyer NnpuHHMaTh PaBHBIMH HYJIFO COOTBETCTBYIOLLIHE
3TUM 3JIEMEHTAM apMUPOBAHUSA F€OMETPHUUECKUE XapaKTEPUCTHKHU I10IIEPEHHOTO CEYEHHUS.

A

s

Pucynor 3 — Cxema ycUanii ¥ 3M10p HANPSIIKEHUT B Ce4eHUH, HOPMAJIBbHOM
K NPOJ0JIbHOIN 0CH BHELEHTPEHHO CKATOIO 7Ke/1e300eTOHHOT0 )1eMEHTa,
pU pacyere ero no MPOYHOCTH

Jiast xene300eTOHHBIX  (HC  MMEIOIIMX  JIMCTOBOM  apMmarypbl)  3JEMEHTOB
! IPSIMOYTONBHOTO CEYEHHs YCAOBHE IPOYHOCTH (37) MPUHUMAET BHJ
VieYuVe Sy [ vy Rybx (g —0,5%) + v, R Ai (g — ') . (42)
ITpu 3TOM nonoOXKeEHUe HEUTPAIILHON OCH OlIpeeNsIeTCs:
npu & < &z U3 yCnoBus:
WcYnN < YC( YbRbbx + ySRSCA.; ~YSRSA3') : (43)
npH & > Eg U3 YCIIOBHAL:
chYnN S Yc( YbRbbx + YSRscAé ~ Y5O As) ) (44)

IJie Gs— HANPSOKEHKE B PACTAHYTOM CTep)KHEBOI apMatype, onpeaensemoe no popmysne (40).
[IpoBepKy MPOYHOCTH BHELIEHTPEHHO CXKATHIX Kene300eTOHHBIX 2eMEHTOB U3 GeToHa
knacca Beime B30 cienyer mpoM3BOAMTE B COOTBETCTBUM € TpeOOBAHUAMH NEHCTBYFOIMX
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HOPMATHMBHBIX JOKYMEHTOB C YYETOM PacuUeTHBLIX KOYPPULMEHTOB, MPHUHATHIX B HACTOAIMINX
rnpaBuiax.

.16 Pacuer BHELEHTPEHHO CXKATBIX 3JEMCHTOB [1000M HopMbl IIpu TUOKOCTH Jo/ 2 35
¥ 3JE€MEHTOB MPSMOYTOJBHOrO ceueHust npH fy / h > 10 npoussoautes ¢ yyetoM nporuba
3JIEMEHTA KaK B MJIOCKOCTH KCUEHTPUCUTETA MPOAOJIBHOTO YCHIIMS, TaK U B HOPMAIBHOH K
HEH MI0CKOCTH B COOTBETCTBUM C TpeOOBaHUAMHU AEHCTBYIOLMX HOPMATHBHBIX JOKYMEHTOB.

8.17 IlpoBepky TNpPOYHOCTH BHELEHTPEHHO PpACTSHYTHIX CTaNEXKEIe300eTOHHBIX
(Kene300€TOHHbIX) JJIEMEHTOB CJeAYyeT MPOU3BOAWTH B 3aBUCHMOCTH OT I10JIOXKCHHS
IPOAOABHOM CHJIBI V.

Ecnu npoaoneHas cuna N ApUIIoKeHa MEXAY paBHOAECHCTBYIOLIEH YCUIMH B apMaType
As; n A ¢ onHOW cropoHsl 1 A’y u A'; ¢ Ipyrod CTOpOHB! (PUCYHOK 4, @), BHELHEHTPEHHO
pacTAHYTBIE 3JIEMEHTB! JOJHKHBI OTBEYATh CJIEAYIOMIUM YCIOBHUAM NPOYHOCTH:

YICYnNe/(e+eI) s Te (YSRSA; +YSRSiA;f) ; (45)
ylcy,,Ne’/(e+e’)Syc(ysRsAs +y, Ry A ). (46)

[Monoxkenue paBHOAEHCTBYIOWEH YCHIMI B apmatype A; M Ay orpeaensetIcs IO
dopmyne (34).

[Monoxenue paBHOAeHcTBYyoWEH ycunnd B apmatype A U A’y onpeaensercss u3
YCIOBUS:

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

[lpu nposepke MPOYHOCTH KeAe300€TOHHBIX (HE HMELIUX JIUCTOBOM apMmatypbl)
3JIEMEHTOB B Qopmynax (45), (46) cnenyer HpUHHUMATh PaBHBIMU HYJIIO BEAMUYHHBI Ay, A'y;,
diud'.

Eciu npomonpHast cujga N TOpUIoKeHa 3a TIpeAeSaMHM  pPAcCTOSHUS — MEXIy
PaBHOAEHUCTBYIOIMMH ycunuid B apmatype A; 1 4y ¢ oHON croponsl U Ay u A’y ¢ apyro
CTOpPOHBl  (pucyHOK  4,6)  BHELEHTPEHHO  pacTAHyTble  CTajlexesle300eTOHHbIE
(xene300eToHHBIE) 351eMeHThl Npn & < &r AOMKHBI OTBEYATh CHEAYIOIIEMY YCIOBUIO
IIPOYHOCTH:

Y/CYHNe < Ye (YbRbSb + YSRSCS; + YsRAIISlz) (48)
le/l ITOM IMOJIOXKCHHUEC HeﬁTpaﬂbHOﬁ OCH OIPCACIIACTCA U3 YCIIOBUA!
Y/cYnN < Te ( Y.S'RS As + YsRsiAsi _bebAb *YSRSCA; _YSR;[AS’i)‘ (49)

IIpy orcyrcTBHM B paccMaTpuBacéMOM KOHCTPYKHUMH  Kakoro-im0o 3jeMeHTa
apMUpoBaHMs (CXKaTOW JMCTOBOM M CTEPXKHEBOM apMatypbl, pacTAHYTOM JUCTOBOH
apMmatypsl) B popmynax (48) u (49) ciienyeT NpMHUMAaTh PABHBIMU HYJIIO COOTBETCTBYIOLLHE
3THUM JIEMEHTaM apMUPOBaAHUS TEOMETPUUECKHE XapAaKTEPUCTUKH TTONIEPEYHOTO CEYEHHUA.
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A
RSCA.:'

Yla = <
N
e e R.A,
Q‘)-\ oy
\a
A
o Al
a?
R
— R A

As

a - NIpoIoIIbHAs cHnta N NpUIIoKeHa MEXKIY PaBHOACHCTBYIOIMMHE yCHIIUH B apMaType A 1 Ay;
6 — npofobHas cuta N IpUIOKeHa 3a MpejesiaMH PaCCTOSHUA MEX/LY PABHOAEHCTBYIOLMMH YCHIMH

B apmatype A; n Ay

Pucynok 4 — Cxema yCH/IMI 1 31I0PA HANPSZKEHUHA B CEYEHHH, HOPMATLHOM K
NPOA0JILHON 0OCH BHELEHTPEHHO PAaCTSHYTOrO ej1e300€TOHHOI0 3/1eMeHTa,
npu pacyere ero no NPOHHOCTH

Jina  xene3o0eToHHBIX  (HE  MMEIOLIMX — JIMCTOBOM — apMaTypel) — DJIEMEHTOB
IPAMOYTOJILHOTO CEYEHUs YCIOBHE NPOUHOCTH (49) NPUHUMAET BU;

YIcYnNe S Ye [YbRbbx(hO -0, Sx) + YSRSCA.; (h() - a’)]° (50)
[Ipu 3TOM noNoXXeHNe HEUTPAIBHOM OCH OMPEACNSICTCS U3 YCIOBU:
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Y[cYnN < Ye (YSRSAS _YSRSCA; ‘“’YbRbbx)' (51)

[pu & > & pacyel NMPOYHOCTM BHELEEHTPEHHO PACTAHYTBIX CTalekene300CTOHHBIX
(xene300e TOHHEBIX) 31CMEHTOB clleyeT MPOU3BOAUTS 110 hopmyte (50), npunumas x =Ex hg .

8.18 LleHTpanbHO pacTAHYThIE CTalEXKENe300€TOHHBIE (KEIE300E€TOHHBIE) ITIEMEHTHI
JOJKHbBI YAOBJIETBOPSATD CIIEAYIOUIEMY YCIOBHIO NPOHHOCTH:

'Y/cYn]v < Ve (YSRSAS + YsRsiAsi ) (52)

Jlnst 31eMeHTOB APAMOYTOJIBHOTO cedeHus Ay = b d; .
Jns xene300eTOHHBIX (HE UMEKUIMX JIMCTOBOM apMaTyphl) DJACMEHTOB YycioBue (52)
NPUHUMAET BUJ;

YieYnV S VoY Ro A (53)

HDpumeuyarnue — K LeHTpadbHO pacTAHYTHIM OTHOCATCS 37E€MEHTH], B KOTOPLIX JHHHA NEHCTBUA
npoAoneHOA cuiibl N cOBrajaeT ¢ PaBHOJCHCTBYIOWICH yCHIMH BO BCEH apMaType MOMEpPEeHYHOro CeYEHMs
3jIEMEHTa (e’ = e; PHCYHOK 4, a).

8.19 Cranexene300eTOHHBIC 3j1eMEHTHl BojonojBoasitero tpakrta ['9C u ITADC
(TypOMHHBIE BOJOBOJEI, UX Pa3sBWIKH M KOJ€Ha, TypOUHHBIE OJIOKH, 3aTBOPHbLIE KaMephbl M
Ap.), cTanexene300eTOHHBIE KOHCTPYKUHH, PACTONOXEHHBIE B MacCHUBE TI'PaBUTALIMOHHBIX
TUIOTUH M JAPYIMX COOPYXKEHUH, YCIOBHSI HACTYIMJICHHs Ipe/esIbHbIX COCTOSHUH KOTOpBIX
BBIPQ)KAIOTCS Yepe3 HANPsKEHWs, MPU OJHO3HAYHOW DIMIOpE HAMPSHKEHUH B pacyeTHBIX
CEYECHUSIX PACCUMTHIBAKOTCS U3 YCIOBUI:

Y1 nOs < YchRs; (54)
YicYnOsi s chSRsi’ (55)

TI€ Og U Oy — PacTATMBAIOUIMC HANpSOHKEHHMs COOTBETCTBEHHO B CTEPIKHEBOH apmatype
1 B 00IMLIOBKE.
8.20 [Tpu pacuere Ha AeHCTBHE MMONEPEUHON CUITBI JODKHO COOMI0/IATLCS YCIOBHE:

VieYn@ < 0,25y, Y7 Rpbhy, (56)

rjae b — MUHUMaJIbHAS LIMPUHA JICMEHTA B CEUCHUH,

8.21 PacyeT NMpOYHOCTHM CEUYEHMH, HAKJIOHHBIX K OpPOJIONEHOM OCH JJieMeHTa, Ha
JAeNCTBUE NOTIEPEYHON CHIIbI MOYKHO HE MPOU3BOJUTD, €CIIM COOMIOAAIOTCS YCIOBUS:

a) 4J1s INIUTHBIX KOHCTPYKUMH, paboTaloMX MPOCTPAHCTBEHHO, B U1l KOHCTPYKUMH Ha
yNpyroM OCHOBaHMH, 32 UCKIIOYEHHEM BEPTUKAIBHBIX KOHCOJIEH ITOAIOPHBIX CTEH:

Vie¥n®@ S 0,257 . ¥477 Ry Oy, (57)
0) 115 BCeX OCTAIbHBIX KOHCTPYKLHMH:
Vie¥u@ <YV 01Gs (58)

rae (Jp — NONepeyHoe yCuiiMe, BOCHpPHHMMAaemoe OETOHOM C)XaTOM 30HBI B HAaKJIOHHOM
Ce4eHHH, ONpelernseMoe 1o popmyJie

Oy < 92937 Ry, bhytep, (59)
rne ¢ = 05+2¢&;
@3=1,0 — A4 310eMEHTOB C BBICOTOMH ceuenus 1 < 0,6 m;
0,83 — 114 2MeMEHTOB ¢ BBICOTON ceuenus h = 0,6 M;
Y, — K03QOULUKEHT, yHYHTBHIBAIOLINI BAMAHNUE CTPOUTENLHBIX LIBOB

B 30H€ IeCTBUS MONMEPEYHBIX CUIl, IPUHUMaeMBbl no tabnnue 22.
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TaGnuma 22

L1h 0,45 u MeHbUIE Ot 0,46 10 0,64 0,65 v BBIILIC

Y 1,0 L=[(4/h)-045) 0,80

O6o3Ha4eHus, MPUHATHIC B TabIrue 22:
i — paccTOsHME MEXIy CEUCHHEM [0 IWIBY U HOPMAIbHBIM CEUYEHHEM,
NPOXOAAIIMM  4epe3 KOHENl HaKJIOHHOTO CEYEeHHs B  CKATOM  30HE
(pucyHok 3, a);

h; — BBICOTa CEUEHHS IO LUBY,
a
A 1,
4
Q/)
5
Wi
&~
) St I W
-
S

/l/
i)
—
- :
= J
L
RoAL
_/L
g
h

] it t 1t
. y, N
"4
o Qg
J
v
N
‘<> 5 ’V{’//’ wﬁ < -
o ) A = 5
= =
z - &
Q Q/) x
a
J
LYYy vy ¢ v Yy YV ¢ v v ¥ vly ]
\.
'
f

a ~ Harpy3ka efCTBYET B CTOPOHY 3/IEMEHTA;
6 — Harpy3ka LeHCTBYET B CTOPOHY OT 3/IEMEHTa, [JIC 3HAKH «ILTHOC) ¥ «MHHYC» CHELyeT NIPHMEHATh
COOTBETCTBEHHO UL BHELICHTPEHHO CXKAThIX U BHELIEHTPEHHO PACTAHYTHIX JIEMEHTOB

Pucynok 5 — Cxema ycwamii B Ce4eHHH, HAKJOHHOM K TMPOAGJIbLHOH OCH
XKelie300eTOHHOro 3JIeMEeHTa, NpW  pacuere ero M0 MNPOYHOCTH Ha JeHCTBHE
NONePEeYHON CHIIbI
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OTHOCHUTENBHAS BBICOTA CXKATOM 30HBI ceueHus & onpenensercs rno Gopmynam:
J7s1 13rHOaeMbIX 3.1EMEHTOB

EFHRS/Rb; (60)

JUIs BHELIEHTPEHHO CXKATBIX BO BCEX ClydasX W BHELUECHTPEHHO PACTAHYTHIX 3EMEHTOB
¢ OOJBIIKM 3KCLIEHTPUCUTETOM

£= uR, /R, £ N/(bhyRy). (61)

JIns BHEUEHTPEHHO pPACTAHYTHIX 3JIEMEHTOB C MaJblM JKCUEHTPUCHTETOM CIENyeT
npuHuMate O, = 0.
Yron Mexay HaKJOHHBIM CEUEHHWEM U MPOJONBHON OCBIO JIEMEHTA ONpEAeNsercs 1o

dopmyne
tgh=2/[1+M/(Q h)]. (62)

3Hauenue tgf npuunmactcs He 6onee 1,5 u He Menee 0,5.
Honyckaetcs nonepeyroe ycuiaue Qp B ycaoBuu (60) onpeacasts 1o GopmyJiam:

Qui= [ 0,60,05(1+9, )7, Ry bl |/, (63)
HO He Golice Oy = 0,03 (1 +q),,)ijb,bh0; (64)
O = 0.80,95 (10, )7, Rybhg |/[ 1+ M 1 (Qhy)], (65)

rae @y —KodQOUUHEHT, YUWUTHIBAIONINI BIUSIHIE NPOJOJILHOW apMaTypel, ONpEJerseMbIi
no gpopmyine

0, =1+504, /(bhy) (66)

1 IIpUHUMacMBId He 6onee 2,0;
@y — KOOQOHULUEHT, YYUTHIBAIOWIMA  BIMAHME NPOAOJIBHBIX  CHl (¢ y4eToM
: NPOTUBO/IABJICHHS ), OTIpeeJIsieMblit 0 opMyam:

py JAEHCTBUHU ITPOAOIBHBIX CKUMAIOLIMX CHIT:

¢, =0,IN/ (Rb,bho), (67)

npuHuMaeMbli He Honee 0,5;
Npy AEHCTBUHM MPOJIOJIBHBIX PACTATUBAIOIIUX CHIL:

¢, =0,2N/(Rybhy), (68)

IpUHIMaeMblid He Goee 0,8 o abconroTHON BENNYMHE;
¢ — IUTMHA NMPOEKLMH HaKJIOHHOTO CEUCHUs HAa NPOAOABHYIO OCh DJEMEHTA, OTCYMTLIBAS
OT OMOPHI.
B ¢opmynax (62) u (65) M u Q — cOOTBETCTBEHHO M3rHOaIOILMHA MOMEHT U NoTepeyHas
CHa B HOPMAalbHOM CEYCHHHM, MPOXO/IIEM Yepe3 KOHel HAKJOHHOTO CEYEHHs B CKATOW
30HE. -
B ofmem ciyyae pacuera j€MEHTa ClelyeT 3a4aBaThCs DPsJOM CEUEHUH ¢ H
ompeneastb Qp no ¢opmyne (63). Ilpu nelcTBur Ha 3NEMEHT COCPEAOTOYCHHBIX CHJI
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3Ha4YEHHUs ¢ NMPHUHUMAIOTCA PaBHBIMH PACCTOSHUAM OT OMOPBI O TOYKHW MPHIIOKCHHUS ITHX
CHIL

fpy aefcTBHM Ha 21E€MEHT pacnpeAc/ICHHON Harpy3KU HHTEHCHBHOCTBIO g 3HAYEHUE ¢
onpezensiercs no popmyne

(69)

s

c= {[[0,6@5 (1 +(Pn)Yijrbh02] /81}

Ecim ycaoBue (58) npu noacraHoBke B npaByro uvacTh BMecTo Oy (1 He
YAOBIETBOPAETCS, CIEAYeT 3alaTbCs PSJOM HAKJIOHHBIX CEYEHHH, IS KOTOPBIX HaiTH
3Havenus M u Q, 1o dopmyie (65) onpenenuts 3HaueHue Oy U MPOBEPUTH YcaoBHe (58) npu
Ov= 02 .

Pacyer nonepednoi apMaTypel He NPOU3BOANTCA, €CIIH yCnoBHeE (58) cobatonaercs npu
IIOICTAHOBKE B €r0 MPaBYIO YacTh OJHOTO U3 MOMEPEHHBIX YCHIUHA Op Wk Opy.

8.22 Pacyer norepevyHON apMaTypbl B HAKJIOHHBIX CEUEHHSX IJIEMEHTOB IOCTOSAHHOMN
BBICOTBI (PUCYHOK ) ClIEy€eT IPOU3BOJIMTH 110 popMyJie:

Yie Yn Ql < Ye ( Z Ys stAsw +2 Ys stA s, inc sin o + Yb7 Qb ), (70)

rae Q1 ~— nmomepedHas CuWja, JeWCTBYIOIIas B HAKJIOHHOM
CEYECHHUH, T.€. PABHOMAEHCTBYIOILAS BCEX MOMEPEUHbIX
CHJI OT BHELIHEH HArpy3Ky, pacroyIOKEHHBIX MO OJHY
CTOPOHY OT pacCMaTpUBAEMOI0 HaKJIOHHOTO CEHYCHHS,
2 YR Ag i ZYsstAs,incsma —~ CYMMBbl [IONEPEYHBIX YCHUJIMH, BOCIPHHUMACMBbIX
COOTBETCTBEHHO XOMYTaMHU u OTOTHYTBIMH
CTEPKHIMHU, NIEPECEKAIOLIMMH HAKIOHHOE CEUEHHUE,
o — YTOJl HakK/IOHAa OTOTHYTBIX CTEPXKHEH K MPOROILHOU
OCH 3JIEMEHTA B HAKJIOHHOM CCYEHHH.
"Ecnn  BHewHss Harpyska JgeficTByeT B CTOPOHY OJIEMEHTAa, Kak [I0Ka3aHO Ha
pPHUCYHKe 5, @, PaCYETHYIO MONEPEUHYIO CUITY HALJIEKHT OTIpeAeaATh no hopMmye

O =0-0, +Vcosp, (71)
rae 0 — T1ONepcyHas CUIa B OIIOPHOM CEUCHHUH;

(); — paBHOACHCTBYIOWIAs BHELIHEH HArpysku, AeHCTBYMOIIEH Ha 3JIEMEHT B
npejienax JUIMHbL MPOEKLUMH HAaK/JIOHHOIO CE4YEHUs Ha MPOAONBHYK 0Ch
2JIEMEHTA;

V' — cuia npoTHBOAABACHMS, NeHCTBYIOWAA B HAKJIOHHOM CEYEHHH, Onpeeasemast
B NPEANOIOKEHHUH JUHEHHOTO PACMPENEIEHHUS NTbe30METPUUECKOTO JIaBICHUS
u o, =1,0.

Ecnu BHewHsAs Harpyska AeHCTBYeT B CTOPOHY OT JJIEMEHTa, KakK [O0Ka3aHO Ha
pucynke 5, 6, To Qg B hopmy.ie (71) He yUUTBIBAETCH,

8.23 Ecnu yenosue (58) npu Op = Qp1 ¥ Op = Oy HE BBINONHAETCS, PaCUeT 3JEMEHTOB,
apMHpPOBaHHBIX XOMYTaMH, AONYCKAETCSA MPOU3BOAMTH 110 HanboJee OMaCHOMY HAaKJIOHHOMY
CEYCHHUIO U3 YCIIOBUM:

YZCYIiQ < Ye (Yb7Qb1 + st); (72)
chYnQ < Ye (Yb7Qb2 + st)’ (73)
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rae st — [MonepeyHoe yCuine, BOCIIpHHUMAEMOC XOMyTaMu B Npeaciax HauboJiee OMacHoOro
HaKJIOHHOIO CEYEHUS K ONIpeae1deMoc 110 Q)OpMy.TIG

Ve, (74)

2
st = Gsw {[07 6(Ps (l + ¢y )ijbtbhO :! / 95w
A€ gsw — YCI/IHI/IC B XOM}’T&X Ha ¢AUHHILLY JJIMHBI 3JIEMEHTa B MPEACIax HAKJIOHHOI'O CE€YCHNA,
onpeeisieMoe 1o GpopmyJie

Do = Vs RowAs 1 8 (75)

SWeIsw 4

rJe s — Har XOMYTOB.

ITpy pacueTe >MeMEHTOB MPMHUMAETCA HAUMEHBIICE YHC/I0 XOMYTOB, NMOTYH4EHHBIX U3
ycnosuit (72) u (73).

8.24 PaccTosHne MEXTY NONEPEYHBIMA CTEPKHAMK (XOMYTaMH), MEKIY KOHUOM
[peABIAYILIEro M HAYaIoM NOCHeAYOWEro oTruba, a TakKe Mex /Ly OMOPOH N KOHLOM otruoa,
GKaliLIero K Onope, JOKHO ObITh He GoJiee BETHUHHBI Smax, onpejeseMoi o GopmyJie

Smax = chb7(P2Rblbh§ /YICYan M (76)

8.25 Pacyer >1EMEHTOB ITePEMEHHOM BLICOTBI CEUECHUA Ha NEHCTBUE NONEPEIHON CHbI
POK3BOAUTCS CIEAYIOIHMM 00pasoM:

€CITH OJHA U3 rpaHel dIeMeHTa ropu30HTalbHa WM BEPTHKAJIbHA, @ BTOpas HaKk/JIOHHa,
TO OCb JEMEHTA NPHHUMAETCS COOTBETCTBEHHO FOPU3OHTANLHON UMM BEPTHUKAIBHOM. 3a
pabouyto BHICOTY HaKJIOHHOTO CEYEHHMs CIEeyEeT MPUHUMAThL MPOCKUHIO paboyell YacTH
HAKJOHHOTO CeYeHHUS Ha HOPMAJb K OCH JJIEMEHTA:

JUTSt SMEeMEHTa C HAKJIOHHON CXKAToil I'PaHBl0 — y KOHLA HAKIIOHHOTO CEYEHHUs B CHATOH
30He (pUCYHOK 6, a);

JUISL HJIEMEHTA ¢ HAKJIOHHOW pacTAHYTOH IpaHblo — y Hauajla HaKJOHHOTO CEYCHUS B
PacTSIHYTOH 30He (PUCYHOK 6, 0);

ecnM o0e IpaHd 3JEMEHTa HaKJIOHHBIE, 3a OCh DJIEMEHTA CJICAYCT [PHHUMATD
FeOMETPUUECKOE MECTO TOUEK, PABHOYIANCHHBIX OT rpaucil semeHTa. 3a pabouyio BRICOTY
CEUEHHS NIPUHMMACTCS MPOEKLMs paboyel 4acTH HAKJOHHOIO CCHCHMs Ha HOpMajb K OCH
3JIEMEHTA,
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d — HaKJIOHHag rpaHb CXKaTa; 6 — HaKNoHHAsA IpaHb pacTiHyTa
Pucynok 6 — Cxema ycuiiuii B ce4eHHH, HAKJIOHHOM K IPOAOILHON ocH

XKeJ1e300€ TOHHOr0 YIEMEHTA, ¢ HAKJIOHHOH rPaHbIO MPYU PacyeTe ero Mo NPOYHOCTH HA
AeficTBHE NONEPEe4HON CHJIbI
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826 PacueT cedeHumif, HAKJIOHHBIX K MPOLOJNBHOM OCH 3JIEMEHT4, Ha JICHCTBHE
U3rHGAOLEr0 MOMEHTA CIIAYeT NPOM3BOAMTH ANs CEUYCHHH, MPOBEPAEMBIX Ha MPOYHOCTH
NpW  ACHCTBAKM TIOTCPCHUHBIX CWIL, & TaKke i cedeluil, MPOXOAANIMX depe3 TOUKH
M3MEHEHHs TUIOM@ALd NOMEPEYHOro CeYeHHs MpPOJOJIBHON pacTsHyTol apmaTypsl (TOUKH
TEOPETHYECKOTO OOpbIBa apMaTyphl WIM WU3MCHEHHA ¢€ AMAaMeTpa), 1 B MECTax pPe3KOro
M3MEHEHHs Pa3MeEPOB [10NEPEYHOTO CEYCHHUS DIEMEHTa 10 hopmyrne

Y/CYIIM £ Ye (’YSRSASZ + ZYsstAs,inczs,inc + ZYSRS)‘»’AS\if'ZSM‘)’ (77)

rae M — MOMEHT BCEX BHEIUHMX cHI (C y4eTOM
ITPOTHBOMABJIEHHUS), PACIOIOKEHHBIX [0
OfHY CTOPOHY OT paccMaTpuBaeMoro
HAaKJOHHOTO CCYCHHSI OTHOCUTENIBHO OCH,
KOTopass ~ TPOXOAMT  uepe3  TOUKY
NPUIOKEHHA paBHOJEHCTBYIOICH
yCHIIN# B CHKATON 30HE U
MepreHAMKYJISIpHA TIOCKOCTH AeHCTBUSA
MOMEHTA;
Vo R A2 TV RowAg ineZs imes 2V sRowAsyZsyy  —  CYMMBI MOMEHTOB OTHOCHUTEJIBHO TOH XKe
OCH COOTBCTCTBEHHO OT YCWIHH B
[IPOIOJIbHOW  apMaType, B OTOTHYTBHIX
CTEPXKHSX M XOMYTax, IepeceKarlnx
pacTAHYTYIO 30HY HAKJIIOHHOTO CEHECHHUS;
2} Zgineh Zsw — TUICHH YCHJIMH B TPOJOJILHOH apMarype,
B OTOTHYTBIX CTEPXHAX H XOMYyTax
OTHOCHTEJIBHO TOM ke 0CH (PUCYHOK 7).

/i

Rb A/7+R\( A ’\

g"‘"i L A

RNy

ed

Ty

Pucynok 7 — Cxema ycwiMd B CeYeHHH, HAKIOHHOM K npoao/IbHOW OCH

JKeJIe306e TOHHOT0 2IeMeHTA, P pacueTe ero N0 NPOYHOCTH Ha AeHCTBHE H3rHbatoIero
MOMeHTa
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Eci¥ HAKJIOHHOE CEYEHHE DACTIONOKEHO B 30HE H3MCHEHMS 3HAKa M3rMOAIoLIero
MOMEHTa, NpOBEpKY Ha M3rHO ciielyeT NpOM3BOAMTE OTHOCUTEJIBHO TOHYEK MEPeceHdeHms
{AKAOHIIOTO CEUYCHMs C IPOI0TbLION apMaTypoit, pacnoiokeHHoH y oGenx rpaHeh. IIpu sToM
cnenyet npuauMate Op= 0.

BhicoTa CHKATOH 30Hbl B HAKIOHHOM CEYEHMH, M3MEPEHHAS 110 HOPMAIHU K NPOJIOIbHON
OCH DIIeMEHTa, ONIpeAeNseTCs B COOTBETCTRBIM ¢ Tpebopauuimu 8.14.

827 DieMeHTbl ¢ I[OCTOSHHOM WM IUIABHO HM3MEHSIOIEHCA BBICOTOH CCYCHUA
JOTYCKAETC HE PACCUHTBIBATH 10 NPOYHOCTH HAKJIOHHOIO CeHYeHUA Ha JeAcTBHE
U3rubaroIero MOMEHTa B OHOM M3 CICAYIOMINX CIY1aeB:

eC/TM BCsl TPOJIOJIbHAS apMaTypa JJOBOAMTCA 10 OMOPbI MM 10 KOHUA 3/IEMEHTa 1 UMCCT
J0CTATOYHYIO aHKEPOBKY,

B IJIMTHBIX MPOCTPAHCTBEHHO PabOTAIOILHNX KOHCTPYKUMAX;

eclH MPOAO/BHbIE PACTAHYTBIC CTEPKHM, OOpbIBAaEMBIE 110 JIMHE JJIEMEHTA, 3aBOAATCA
3a HOpMANbHOE Ce4eHHE, B KOTOPOM OHHM HE TPEOyIOTCs M0 pacyery, Ha UIMHY l, u 6onee,
onpeAenseMyto no dopmyie

lg = [:(YZCY)’ZQ - O: 75YchstAs,incSin0“) / (1’ SqSW ):} + Sd’ (78)

rie @ — nonepeyHasd CHWIa B HOPMAQIbHOM CCUEHMH, MPOXOMSIEM Tepe3 TOUKY
TEOPETUHECKOro 00pBIBA CTEPIKHS;
Asine; 0. — COOTBETCTBEHHO IUIOINA/b CEUYCHHsS M YTOJl HAKIOHA OTOTHYTHIX CTEepXHEH,
PACIONOMKEHHBIX B [IPE/IeIaX YHacTKa JUTHHOH [g;
Gsw — YCHJIME B XOMYTax Ha €MHMLY IIMHBI dJIEMEHTA Ha yqacTke ANUHOHR [y ,
onpe/le/seMoe 1o hpopmyJe
s = VsRowAs /', (79)
rae d — quameTp oOpBIBACMOTO CTEPIKHS, CM;
€CJTH BBITIOJIHSAETCS Y CIOBHE
VY @ < 0>257cYb7sz,serbho (80)

B KOHCTPYKLMAX HA YIPYTOM OCHOBaHHH, 33 UCK/IIOUEHHEM MOATIOPHBIX CTCH.

8.28 PacueT KOHCOJM, AJIHHA KOTOPOHM paBHA WM MCHbLIE €€ BbICOTHI B ONOPHOM
cedeHUU h (KOPOTKas KOHCOJb), ClielyeT MPOM3BOAUThL [0 ACHCTBYIOLMM HOPMATHBHDLIM
JIOKYMEHTaM.

8.29 Ilpu MPOEKTUPOBAHUH MACCHBHbIX KEIE300CTOHHBIX IEMEHTOB NPSAMOYTOJILHOIO
CEYCHMS, TPE/ICIILHBIC COCTOSHHS KOTOPBIX BBIPAKAIOTCA HEPE3 YCUIIUS, CNCAYCT NpOBEPATH
[POYHOCTL HPOJOIBHBIX CEYeHHH 11a yPOBHE HCHTPANTbHOH OCH ¥ HA ypOBHC MPOAOMBHBIX
CTPOMTENBLHBIX LIBOB /10 M [10c/e 00pa3oBatys TPEUMH B PACTAHYTOH 30HE JIEMCHTA.

8.30 PacueT BBLIHOCAMBOCTH CEYEHHH, HOPMAJbHBIX K ITPOMOJIBHOH OCH J/ICMEHTA,
JIOJDKEH MPOU3BOAUTHCA U3 YCIIOBHH:

JUIS1 ¢KaToro OeToHa

Y1cYnOs s YCbeb > (81)
11l PacTSIHYTOH apMaTyphbl
Yic¥nOs b YCYSIRS’ (82)

IE O, il O5 — MAKCHMAJIbHBIE 3HAUCHIS COOTBETCTBEHHO CXKMMAIONIMX HAMPSKEHHUH B OeToHe
¥ pacTArUBAIOIIMX HANPSHKEHNUH B apMaType;

Yo =Yb7 Yp12 Vb4 V15
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Cxaras apMaTypa Ha BbIHOCIHUBOCTH HE PACCYMTBIBAETCS.

8.31 B TpemmnocTofKKMX 30eMeHTax HanpskeHus B OeToHE G, M B apmartype o,
OMpPEe/AIOTCS B 30HE AeHCTBUS MAKCUMAIbHOIO H3rHOA0LIEro MOMEHTA 0 pacyeTy Kak s
YIpYroro Tena 1o MNpuBeJCHHBIM CEYEHMAM C YYETOM YKa3aHuh 5.35.

B HeTpeIMHOCTONKHX 3JIeMEHTax ILIOWaAb U MOMEHT COMPOTHBIEHHS TIPHUBEAECHHOTO
CEeUeHUs clleflyeT onpeneisaTh 0e3 yuera pacTsaHyTol 30Hp 6eToHa. Hanpsxenus B apMaType
CIIElyeT ONPEAENATH COTNACHO 9.7 HAaCTOAMIETO CBOJA TIPABHUIL.

8.32 Pacyer BBIHOCIMBOCTH CEUEHWH, HAKIOHHBIX K NPOAOABHON OCH 3JIEMEHTa,
CJIEYET BBIIOJIHATD U3 YCIOBUS

VieYnOm <YYo Rpes (83)

/1€ Gy — IVIABHBIC PACTITUBAIOLLNE HANPSXKEHHUs B OETOHE;
Yo =Ybs Yo7 Yo12 V613 VYb14 " VhIS-
BenuuuHy riaBHBIX PACTATHBAIOILMX HANpsOKeHUH B OETOHE CJEAYeT ONnpeieNaTh M0
hopmy.ie (29) ¢ yuetom yxaszanwmii §.8.
JIst CTEPXKHEBBIX 31EMEHTOB MPSAMOYTOILHOTO CEYEHNS C MapallyIesbHbIMU PACTAHYTOM
¥ CKaTOH IPaHsIMU JIOTYCKAEeTCs MPU OTNPEACNeHUH TIaBHBIX PACTATHBAIOLIMX HAMPHKEHHH
NPUHUMATE Oy = (0, a HAIPSHKEHUA Gy U Ty ONPEJIEISTH 110 GopMyJTam:

o, =My/l,,;tN/4,.,,, (84)
Ty = OSyeq | (eqb), (85)
rae Ared M lreq — T10II@AB U MOMEHT MHEPUMH IIPUBEIEHHOIO CEUEHUS] OTHOCHTEIBHO
€ro LIEHTPa TSAKECTH;
Sred — CTATHUECKUH MOMEHT YaCTH NIPUBEAEHHOIO CEUEHHS, JeXKalUeH Mo OjIHY
CTOPOHY OT OCHM, Ha YpPOBHE KOTOPOIt OTpenesnsitoTes KacaTeiibHbIe
HaITPSIKEHMSA;
Y — paccTOsHHUE OT LEHTPa TSIKECTH NPUBEIACHHOIO CCUCHMS 0 JIMHHMM, Ha
YPOBHE KOTOPOH ONPEAENSIOTCS KacaTebHblE HAIIPSKEHUS;
b — UIMpHHA CEeYEHUs Ha TOM XKeE YPOBHE.

B dopmyne (84) 3Hak «miaroc» npuHUMAeETCs Ui BHELEHTPEHHO PACTSHYTHIX, @ 3HAK
«MHUHYC» — [JIsl BHELIEHTPEHHO CXKATBIX 3JIEMEHTOB,

['eomeTprueckue napamerpsl MPUBEAECHHOTO CEHEHHUsS CICAYeT OMPENeNsiTh C Y4YETOM
ykaszanui 5.35.

Jns aneMeHTOB ¢ NEpEMEHHON BLICOTOM CeYeHMs KacaTebHblE HaNpPAKEHMA Ty,
CJICAYET ONPENeIIATh C YUeTOM YKazaHui 8.8.

Ecnn ycnosue (83) He BBIONHAETCS, TO paBHOIAECHCTBYIOLIAS TNIABHBIX PACTIATrMBAIOLIMX
HANpsuKeHUH  JIODKHA OBITH  TIOJTHOCTBIO TEpe/laHa Ha INONEPEYHYK apMaTypy NpH
HaTnpsyKEeHUsX B Hell 0, < v R; .

9 Pacuer D21eMeHTOB OeTOHHBLIX M XKeJe300eTOHHBIX KOHCTPYKUMiA
no 00pa3soBaHMI0 U PACKPBITHIO TPEIHH U 110 AedOopMaLHAM

PacueT GeTOHHBIX U JKej1e300eTOHHBIX 3JIEMEHTOB 110 00Pa30BaAHNIO TPEINH

9.1 Pacyer OeTOHHBIX W Xejie300€TOHHBIX 3JEMEHTOB M0 00pa3oBaHHIO TPEIIUH
CllelyeT TIPOU3BOUTE:

a) B CITy4asx, KOraa M0 YCIOBHAM 3KCIUTyaTalKy TPELHHBL He JONYCKAKTCS;
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0) ana  BbISABAEGHMA 30H  TPEUMHOOOPA3sOBaHUA [NPH  pacyeTe  CTATHYECKH
HEOTIPEACTUMBIX CTEPHKHEBBIX ¥ MACCHBHBIX KOHCTPYKIIMIA;

B) IPY HaJIW4YMH CNIEUMABHBIX TPeOOBAHUI HOPM IPOEKTHPOBAHHMS OTAEIBHBIX BUJOB
I'MAPOTEXHUYECKUX COOPYIKEHHUH,

K 4ueny xoHCTpykuwmi, B KOTOpBIX HE JONYCKAOTCS TPEUIMHBI C pACKPHITHEM
oonee 0,2 MM, OTHOCATCS:

HamopHeie ¥ Ge3HanOpHbIe 31EMEHTb], HAXONALIMECS B 30HE [IEPEMEHHOTO YPOBHS BOJBI
1 [TOJIBEPratoLIHecs CACTEMATUYECKOMY 3aMOPXXUBAHUIO U OTTaUBAHMIO.

K 4ncimy KOHCTpYKUMH, B KOTOPBIX TPEIMHbBI HE JOMYCKAKOTCS, OTHOCATCS:

KOHCTPYKUUH, K KOTOPBIM NpPEAbABIsAeTCs TPeOOBAHUE BOJOHENPOHHLUAEMOCTH B TEX
ciay4asx, Korga 3T0 TpeOOBAHWE HEBO3MOXKHO 00ECNEYUTh KOHCTPYKTHBHBIMH W
TEXHOJIOTHIECKUMU MEPOTIPUATHAMH;

3J€MEHTBI TIPUYAIBHBIX HAOEpeXHbIX, I[OTpykaemble B TIPyHT 3a0HMBKOW WM
BUOPUPOBAHUEM;

JMUEBBIC 3JIEMEHTHl MPHUYAJIbHBIX HAaOEPEXKHBIX, CBaM M CBaM-000JIOUKM IS CTaJMH
M3TOTOBJICHHS, TPAHCIIOPTUPOBKH U MOHTaXa.

9.2 PacyeT CTEPKHEBBIX JKENE300€TOHHBIX 3JIEMEHTOB MO O00pa3oBaHUIO TPELIMH,
HOPMAJIbHBIX K MX [POROJIBHON OCH, CIE€AYET NPOU3BOANTD!

JUIst IEHTPAJIbHO PACTAHYTHIX 2JIEMEHTOB 110 Gopmyie

Y/CN < chb Rbl,.ser Ared ? (86)
TOC Vb= Vb7 " Y68 " Y69 " Y613 " Yhl4 " Yb15.
Ipu ypg - yp9> 2 cenyeT NPUHAMATD Ypg * Yoo = 2,0;
JUls U3rMOaeMbIX 3JIEMEHTOB N0 hopmyne
V[cM < YCYbRbt,serVVt,red > (87)
TAC Yp= Vb7 " Yb8 " Yb10 " Y613~ Yibr4 " Yois.
Ipn s * V510> 2 clienyeT MPUHUMATE Vg * Yoi0 = 2,0; ,
JUISL BHELEHTPEHHO CXATHIX JIEMEHTOB 110 GopMmyJie
Yie (M/VVt,m)d _N/Ared) < YCYbRbl,ser’ (88)
TAC Yb= Yo7 " Y8 " Y610 " Y613 ' Y14~ Ybi5-
IpH yps - Yp10 > 2 crieqyeT NpUHUMATD Vag * Vo0 = 2,0;
JJI1 BHELIEHTPEHHO PacTAHYTBIX 2JIEMEHTOB 110 GopmyJie
Yic (M/YbIOVVt,red + N/Yb9Ared) < YCYbRbI,Sel‘ ’ (89)

FOC Yo = Yb7 " Y68 * Yb13 " Ybi4 * Ybis.
I[Ipu pacuere no popmyie (89) cnemayer npUHUMATE!
Ys9 — KaK JUIS HEHTPANBbHO paCcTAHYTOrO 3JIEMEHTA TAKOT0 XK€ MONEPEUHOTO CCUCHHS,
Yb10— KaK AJist M3rubaemMoro 3 IeMeHTa TaKoro JKe MONEePeyHOro CEYEHUS.
Mpumeuanue - B dopmynax (86) — (89) 3Hak paBeHCTBAa COOTBETCTBYET YC/AOBUIO oOpa3oBaHMs
TPELUMH, 3HAK HEPABEHCTRA — YCIIOBHIO TPELMHOCTORKOCTH,

9.3 Pacuersl o 00Opa3oBaHUIO TPEUIMH, HOPMAaJBHBIX K IPOAONIBHOH OcH GETOHHBIX
9JIEMEHTOB, TIPEAEIbHBIE COCTOSIHUA KOTOPBHIX BBIPaXAIOTCA 4Yepe3 YCWIHs, ClelyeT
npou3BoauTh o dopmynam (22) u (25), mpunumas B HUX ¥, = 1,0 , vie = 1,0 ¥ Rpser
BMECTO Ry,
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9.4 Pacuersl no 006pa3oBaHHIO TPEIIKMH IO TVIABHBIM PACTATMBAIOIIUM HANPKEHUSIM
BBITOJHSIOTCS:

A5 OLEHKH TPEUWHOCTOMKOCTH CeYEeHHH, HAKIOHHBIX K [TPOOILHONW OCH CTEPHKHEBDBIX
OETOHHEIX U XKene300eTOHHBIX KOHCTPYKIUH;

I8  OUEHKH TPEIIHHOCTOMKOCTH O0OBEeMHBIX OETOHHBIX U JKeae300€TOHHBIX
KOHCTPYKLUMH, NpeaebHble COCTOSHHUS KOTOPbIX HE MOTYT ObITh BBIPAYKEHBI UEPE3 YCHIIHSA;

JUIsL OLEHKH TPELIMHOCTOMKOCTH OETOHHBIX M )KENE300E€TOHHBIX KOHCTPYKUHH mOpH
JEeHWCTBHY MHOTOKPATHO MOBTOPSIOLLEHCS Harpy3Ky.

PacueTsl mo 06pa3oBaHuIO TPELMH B 9TUX CIy4asX BITOJIHAIOTCA U3 YCIOBHUS

YieOm SV Yo R (90)

TAC Yb = Ybt * Yb2 " ¥b3 " Ybs * Y613 " Yb14 * Yb15 — IPH pacuCTaX OCTOHHBIX 3JICMCHTOB;
Yo =57 Y68 " Y610 * Ybi1 * Yb13 * Yhl4 * Yois — [IPH PACUETax KeIe300€TOHHBIX 3JIEMEHTOB;
Yo = Yb1 " Yb2 " Ybs Y12 " Yb13 " Ybi4 * Yeis — IIPU pacHeTax OCTOHHBIX  JJIEMEHTOB pu
JCHCTBHM  MHOFOKPATHO [IOBTOPAIOLIEHCS
HarpyskH;
Yb=Yb7 " Yb11 " Yb12 ° V13" Vb14* Ybis — IIPH pacueTax Kejae300€TOHHBIX INEMEHTOB [IpH
JCHCTBMHM  MHOTIOKPAaTHO MOBTOPSIOLICHCS
HarpysKH.

HanpshkeHHoe cOCTOsIHUE 1EMEHTOB OIpe/IeNIeTCA B COOTBETCTBUM € yKa3aHUAMH 8.8,
[Tpoepkxa ycnoeus (90) npousBoAMTCS AJIi HAPYXKHBIX I'paHEd 31EMEHTOB, B TOYKax
nepeceveHts UX ¢ IVIaBHBIMU LIEHTPAJbHBIMU OCAMYU WHEPLIUH NPUBEACHHOIO CEYEHMH, a /IS
3JEMEHTOB TABPOBOI'0, IBYTABPOBOTO M KOPOOUYATOrO CEYEHUH TAKXKE B MECTaX NMPHUMBIKAHUSI
CKATBIX NOJIOK K CTCHKE,

[Tpu onpeneneHun K03OOULUHMEHTOB Yp3 — WIS OETOHHBIX KOHCTPYKLMH H Ypio — VIS
KeNe300€TOHHBIX KOHCTPYKLMH BbICOTA PACTSHYTONH 30HBI CEYEHHs /i, HAXOAMTCS MO 3IIope
HaIPSYKEHUH B TUIOCKOCTH [VIaBHbIX pacTArMBAIOLIMX HANPSIKEHUH,

3HadyeHre K0IDGHULMEHTA Ypg 3@BUCHT OT CXEMBl apMHPOBAHUS (OJHOPAAHOE HIIH
MHOTOpsiIHOE, JAMCIIEPCHOE MM OOBIYHOE) 00NaCTH MIEMEHTA, I KOTOPOH MPOM3BOANTCA
MpOBepKa TPEIMHOCTOHKOCTH.

Pacuer xej1e300€ TOHHBIX 3J1IEMEHTOB MO PACKPbLITHIO TPELIHH

9.5B HCTpemnHOCTOﬁKHX CTCPYKHEBLIX 3JIEMCHTAX PACYCT IO PACKPBITHIO HOPMAJIbHBIX
K HpOHOHLHOﬁ OCH TPCLUHUH CJIEAYCT BRITTOJHATH U3 YCJIOBUS

Qer < Y(‘ACV’ (91)
ri€ d, — pacyeTHas WIMPHHA PACKPHITUS TPEIMH, MM,
A, — [ONycKaemas HIMPUHA PacKpbITHs TPEIMH, MM, Olipeensemas 1o 9.8.
9.6 lllvpuHy packpbITHs TPELIMH d,, , MM, CJIEAYET OTIPEAEATH 10 PopMyJe
]
a,, =6cp,n[(cs ~cs’bg)/Es]7(4—100p)dA, (92)
rae & — Kk03hQULMEHT, NPHHUMAEMBbIN PaBHBIM ISl 3JIEMEHTOB!

M3rubaemMpiX U BHELGHTPEHHO ckaThlX — 1,0;

LIEHTPAJIBHO M BHELEHTPEHHO PAcTAHYTHIX — 1,2;
¢; — K03hQULMEHT, IPUHAMAEMBIH PAaBHBIM: NPU y4eTe BPEMEHHOrO ACHCTBHS
Harpysok: npu F;/ F,<2/3-1,0;npu Fy/ F.22/3-1.3;
HaubosbIIKe 06001EHHbIE YCHIHS (M3rHOaloInil MOMEHT, HOpMasibHas CHia
M T.OL) COOTBETCTBEHHO OT JAEHCTBHS NOJHOH HAarpy3ku (IOCTOSHHOMH,

(FCI/IFl

{
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JUTMTETIbHOM, KPATKOBPEMEHHOM) U OT JACHCTBUS MOCTOSHHON M IUTUTENbHOMN
HArpy30K);
IpH Y9€Te MHOTOKPATHO I1I0BTOPSIOILENCS HArPY3KHU:
MPH BO3AYLIHO-CYXOM COCTOSIHUM OeToHa 2 — ps (ps — KOIQOUUUEHT aCMMMETPUH
1MKJa);
IpH BOJAOHACHIILEHHOM COCTOSHHH GeToHa — 0,9;
N — KOPOHULHMEHT, MPUHUMAEMBIH PaBHBIM [IPU apMaType:
CTEP)KHEBOH NMEPUOANYECKOro rnpoduis — 1,0,
IJIaJIKON CTEpKHEBOH — 1,4,
MPOBOJIOYHOH NEPUOANYECKOTO ripoduns — 1,2;

Os — HanpsHKeHWe B pacTAHYTOH apMaType, OIMpeesieMoe B COOTBETCTBUU ¢ 9.7 6e3
y4eTa CONpOTHBJICHUA O€TOHa pacTAHYTOW 30HBI CEYEHWs; C  Y4YETOM
(GUILTPALMOHHOTO JaBICHHUs BOJIbl, OINPEAEISEMOr0 B COOTBETCTBUM ¢ 7.12 u
7.13;

Ospg — HAYAIBHOC PACTATMBAIOLIEE HANPSHXKEHUE B apMaType oT Habyxauus GeToHa. Jlns
KOHCTPYKUMH, HaXOMAMXCA B BOAE, Ospe = 20 MIlla; a1s kOHCTpyKUMH,
MNOJABEPKCHHBIX  JJIMTCIBHOMY  BBICBIXaHHMIO, B TOM YHUCIE BO  BpeMms
CTPOMTEINIBCTBA Oy g = U;

L — KO>(hGULUMEHT apMUPOBAHHS CEHUCHMUS,
u=As/ (b hy), o "e 6onee 0,02;
d — JAMaMETpP CTePKHEBOH apMaTypbl, MM.

ITpu pasnuuHbIX IHaMeTpax CTepIKHEH cliedyeT MPUHUMATE

d= ﬁn,df /ﬁn,d, ,
/ li

TJ€ 11 — YUCJIO CTEpXKHEN OJHOTO AUameTpa.

9.7 Harnpsokenus B apmarype TNpH pacueTax LIMPHHBI PACKPLITHA TPEIUMH CIEAyeT
OIIPEESATD 110 CIAEAYOUIAM QopMyIaMm:

JUI U3rndaeMelX DI1eMeHTOB

oy=M/(4sz), (93)
JUIA UEHTPAJIbHO PaCTSHYTBIX 3JEMEHTOB
os;=N/Ay (94)

AJIs1 BHCLUCHTPCHHO PACTAHYTBHIX U BHEHEHTPCHHO CXAThIX JJIEMEHTOB MNpPU
OOoNBIIMX SKCLEHTPHUCHTETAX

o,=N(extz)/Az; (95)
IJ1S1 BHELIEHTPEHHO PACTAHYTBIX 3JIEMEHTOB TIPU MAJIBIX IKCIEHTPUCHTETAX:
11 apMaTypsl S

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

o,=Ned (h,—a). 97)
B dopmyne (93) 3Hak «mwioc» NPUHUMAETCA INPH BHEICHTPEHHOM pAacTsSHKEHUM,

«MHUHYC» — [IPY BHELIEHTPEHHOM C3KaTUU.

B dopmynax (93) u (95) z ( ieyo BHyTPEHHEH Maphbl CHJI) IOITYCKAECTCA NMPUHUMATE T10
pe3yibpTaTaM pacdera ceueHUil Ha MPOYHOCTh NMPH PACHUETHHIX HarpysKax.
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9.8 JlomyckaeMyto IIMPHUHY PACKPBITHS TPEUMH A.., MM, UL MACCHUBHBIX HAMOPHBIX Oxonuarue mabauyvi 23
KOHCTpYKLUMH CEAYET nupMHMMaTb He 00:1¢€ BEMUIH, NIPUBCACHHBIX B 1abanuax 23, 24, ['mapoxapbonaTHas MaxcumanipHOE 3Ha4enne B/L] Octona Horyckaemas MINPHHA PACKPBITHA
Ins coopywennit 1l — IV knaccoB mnpenenpHas WHPUHA PAcKPHITHS TpPeLIMH [IEIOYHOCTb BOLIBI npv nanope H, M TpetmuH A,,, MM, B coopyxkernsx I knacca
ONpPECAEAETCS YMHOXKEHMEM IIOJNyYEHHBIX 10 TaluuMuam 3HaYeHHH A,, MM, Ha W, Mr - 9x8/n 10 50 200 10 YC/IOBHIO KOPPO3HOHHOM CTOMKOCTH
ko3 duunentsl, paBHele coorBercTBeHHO 1,3; 1,6; 2,0. Tlpn 3TOoM LIMpUHA PACKPHITHA 1,6 0,66 0,62 0,58 0,20
TPELMH NpUHUMaeTres He Gosice 0,5 mm, 1,6 0,64 0,60 0,57 0,25
Jnst TOHKOCTEHHBIX KOHCTPYKUME NMPH OTCYTCTBMH arpecCUBHON Cpenbl AOMyCTUMAs 1,6 0,62 0,58 0,55 0,35
IIHPHHA PACKPBITHS TPEUIMH MPUHHMAETCA B COOTBETCTBUM C YKA3aHMAMHU IEHCTBYHONIMX 1,6 0,60 0,56 0,53 0,50
HOPMaTUBHBIX JIOKYMEHTOB.
Ilpusencnubie B Tabnuiax 23 v 24 3HaueHus A, NIPUHUMAIOTCS € YUETOM NPUMEHEHNUS gj 8;8 838 828 8?(5)
apmatypbl kiaccoB A-I, A-II, A-III, Bp-I. Ilpy npumeHeHuH apmatypbl APYTHX KIaccos 2’4 0’70 0’70 0,66 0’15
npeenbHas IMPHUHA PACKPBITUS TPELIMH NIPUHMMAETCA He 6oJiee BEIMUMH, MOTYYEHHBIX 110 24 0.70 0766 0.62 0’25
HacTosILUM Tabaunam. 2:4 0:68 0i64 0:60 0:3 5
Ilpn OukapOoHATHOH ICJIOYHOCTH  BOJBI-CPEABI, MEHbuIeH | Mr - 3KB/JI, WK 2.4 0,66 0,62 0,59 0,50
cymmapHo# konueHtpauuu noHoB Cl u SOy, Oonbment 1000 Mr/n, 3Hauenus A, cieayer
YMEHBIIATH B JBa pasa. 3,2 u bonee He orpannunsaerca
Ipu cpenterooBom 3HaueHuy OMKapOOHATHOM IIETOYHOCTH BOABI-CPE/B!, MEHbILEH
0,25 Mr - akB/l, W OpU OTCYTCTBHHM 3alUWTHBIX MEPONPUATUH HaMoOpHBIE KOHCTPYKLHH Tabauuya 24

ClIeAyeT NPOEKTUPOBAThH TPEIIMHOCTOMKUMH. e Y ——————— S
3HaueHust A, IPH UCHIOJIB30BAHHUH 3AILUTHBIX MEPONPHSITHH ClieyeT YCTAHAB/IMBATh Ha N 5 Tpanuent | B coopyskerusx I ©1acca 1Mo YCIOBHIO Coxpa;;,’om;
OCHOBAHHHU CHEUUANLHEBIX HCCIEIOBaHWH, CHOB:::SSSSS;;BI!;; Cpelsl Baropa APMATYDB! [IH CyMMAPHOH KOHLICHTDALIAM HOHOB
Ipn nnamerpax apmatyphbl 40 MM 1 Gosee 3Ha4YCHUE A, JO1YCKAETCA YBEINYHBATh HA [Cl ]*0,25[SO, ] B BoMrO# cpene, Mr/
25 %, menee 50 100 200 400 - 1000
JI1s TOHKOCTEHHBIX KOHCTPYKUHMI (C BBICOTONM ceueHms Menee 1,5 M) LWHMpHHY HocTosnnoe BonoHackinenue ESOOS 83(5) 8’;"(5) 838 832
JOTTYCKAEMOTO PaCKPBITUS TPELIMH A, ClleflyeT YMHOXKaTb Ha koddduuueHt 0,5. 300 0.40 0.30 0.25 0.20
[lepHoaudeckue HACHILIEHHS BOJOH
Tabamua 23 TIPY YKCJIE LIMKIIOB B O
I'mapoxapGonarsas Makcumanbroe 3Hauenue B/l 6eTona Jlonyckaemas [UUPHHA PACKPBITHS menee 100 Ho'5 0,30 0,25 0,20 0,15
L1ETOYHOCTD BOIBI npu Harnope H, m TpeIMH A,,, MM, B COOpyxenusx | kiacca 50 0,30 0,20 0,15 0,10
W, Mr - 3K8/a 10 50 200 110 YCJIOBHIO KOPPO3HOHHOM CTOMKOCTH 300 0,30 0,20 0,10 0,05
Jo 0,25 B0y, 0,50 0,48 0,45 He nomyckaetes 200 - 1000 Ho S 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 Kanunnspselit noacoc, 6pel3ry - 0,20 0,15 0,10 0,05
0,8 0,63 0,48 0,52 0,05 Pacuer 2JieMeHTOB kej1e300eTOHHBIX KOHCTPYKUUH 1Mo aedopMausm
0,8 0,59 0,55 0,50 0,10 o
0.8 0.56 0.52 0.48 015 9.9 Hedopmaumy >xene300€TOHHBIX KOHCTPYKLHH, a TaKXkKe YyCWIHs B dIIEMEHTax
0.8 0’54 0’50 0746 0’20 CTaTUYECKH HEONpeNesIMMbIX KOHCTPYKUMH ONpeNeNsloTcss METOJaMH  CTPOUTEIbHOH
0,8 0,52 0,49 0,45 0,25 MEXaHHKH ¢ yYETOM TPEIMH U HeyNIpyrHX CBOHCTB GETOHA.
0,8 0,50 0,47 0,44 0,35 [Ipn cHOXHBIX CTaTHYECKHW HEONPEACTIUMBIX CHCTeMax JIONyCKaeTCs ONpelenarhb
0,8 0,48 0,45 0,43 0,50 : nepeMelleHus Mo GopmMyJlaM CONpOTHBIICHUS MATEPHATIOB.
9.10 Tlpu KpaTKOBpEMEHHOM JeHCTBMM HArpy3km IKECTKOCTh — M3rubacMbiX,
1,6 0,70 0,69 0,64 0,05 BHELICHTPEHHO CXKAThIX M BHEIEHTPEHHO DPACTAHYTHIX 3JIEMEHTOB CIICAYET OMNpPENENATh 10
1,6 | 0,70 0,66 0,62 0,10 1 hopMmyam:
1,6 0,68 0,64 0,60 0,15 JJ1st TPELIMHOCTONKHMX 9JIEMEHTOB WIIM UX YYACTKOB
BI\‘ = 059 Eb Ired > (98)
JUISE HETPELIMHOCTOMKMX 2JIEMEHTOB UJIM UX Y4aCTKOB
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Be=1L1Ey (I +tvli) (99)

JI1s onpesenenus KECTKOCTH HETPEUIMHOCTONKMX YYacTKOB M3rHMOAeMBIX 31€MEHTOB
NPSIMOYTOJBHOTO  IONEPEYHOro CEeYEHMs OIMYCKAETCs MCIO0Ib30BaTh 3aBUCHMMOCTD U
HOMOTPaMMY, IIpUBeJICHHbIE B IpUIoKeHuH [,

9.11 IIpy omHOBpEeMEHHOM [ICACTBUM KPAaTKOBPEMEHHBIX W JJIUTENBHBIX HAarpy3okK
)ECTKOCTh M3rnOaeMbIX, BHELICHTPEHHO C)KATbIX W BHEUEHTPEHHO DPACTAHYTBIX 3JEMEHTOB
ClIelyeT onpenensiTh o GopMyiam:

AJIs TPELIMHOCTONKMX 3JIEMEHTOB MIIM MX yHAaCTKOB

B:0’8 Eblrea’; (100)
JUIsl HETPEIIMHOCTOMKHUX 2JIEMEHTOB MJIM X YYaCTKOB
B=B, (C+V)/ (dC+V), (101)
e C — 0000IEeHHOE YCUIIHE OT JUTHTEIbHO JENCTBYIOMIMX HArPY30K;
V' — 00600meHnHoe yCHIue 0T KpaTKOBPEMEHHO JIEHCTBYIOILMX HAIPY30K;
S — KOdDGHULUMEHT CHIDKEHHS XECTKOCTH. JIIs TaBpOBBIX CEUEHHH C MOJIKOH B

cikatolt 30He & = 1,5, B pacTsHyTo# 30He & = 2.5, mis NPIMOYTOJbHbIX,
ABYTABPOBBIX, KOPOOUYATEIX Y APYTHX 3aMKHYTHIX CEYEHHMH & = 2,

10 Pacuer 7J1eMeHTOB OETOHHBIX M 2Kejle300eTOHHBIX KOHCTPYKUHH Ha
TeMIepaTyplble U BIAXKHOCTHbIC BO3ACHCTBUS

10.1 Yuer remrniepaTypHBIX BO3AEHCTBHUH NPOU3BOANTCS:

a) NpH pacyeTe MPOYHOCTH OETOHHBIX KOHCTPYKUMH B COOTBETCTBUM ¢ 9.3, a TakKe npu
pacueTe ux 10 06pa3oBaHHK (HENOMYLIEHMIO) TPEWMH B CIydYasx, KOTAa HapylieHMe
MOHOIMTHOCTH OTHUX KOHCTPYKLHMH MOXET M3MEHHTh CTATHYECKYIO CXEeMY HX padoThl,
BBI3BATH JONOJHUTEIBHBIC BHEUIHWE BO3JEHCTBUMS WIM YBEJWYEHHE ITPOTUBOAABIIECHUS,
TMIPUBECTH K CHIDKEHMIO BOLOHEITPOHUIIAEMOCTH ¥ HOJITOBEYHOCTH KOHCTPYKLIMH,

6) MpH pacuere CTaTHUECKU HEOIPEASTUMBIX KeNe300€TORHBIX KOHCTPYKUMH, a TakKe
PH pacueTe Kele300eTOHHBIX KOHCTPYKLMHA 10 00pa3soBaHUI0 (HELONYIUEHUIO) TPEILHH B
clTyJasx, ykazaHHbIX B 9.1;

B) Npu ompelenenud AehopMalMii M NEPEMELICHUE DAEMEHTOB COOPYXEHWH JUld
Ha3HAYEHHs KOHCTPYKLMI TEMIIEpaTypHbIX IBOB U NPOTHBOGMHUIBTPALIMOHHBIX YIIOTHEHHUH,

r) [UIs Ha3HaYCHUsS TEMIIEPATYPHBIX PEXUMOB, TPeOYEMBIX MO YCIOBUAM BO3BEACHHS
COOPYXEHUs 1 HOPMATBLHOM €ro dKCILTYaTalluH;

J) TpH pacyeTe TOHKOCTCHHBIX JKEJE300€TOHHBIX JJICMEHTOB HEMPAMOYTOJIBLHOTO
CEYCHH (TaBPOBBIX, KOJIBLIEBBIX), KOHTAKTUPYIOLIMX C TPYHTOM.

TemmneparypHble BO3NEHCTBUS AOMYCKAeTCA HE YYMUTBLIBATH B pacyeTax TOHKOCTEHHBIX
KOHCTPYKLHMHM, ecnut obecriedeHa cBo001a NEPEMEILEHUA STUX KOHCTPYKLMHA.

10.2 Tlpu pacuere GETOHHBIX U XKENE300ETOHHBIX KOHCTPYKIMHA CIENyeT y4UTHIBATH
TEMIICpaTyPHbIC BO3IEHCTBISA KCILTYaTallMOHHOTO U CTPOUTENLHOTO [TEPHOJIOB.

TemnepaTypHbie BO3ICHCTBUs CTPOMTENBHONO MEPUOAA ONPEACIAIOTCH C  YYCTOM
3K30TEPMMM W Opyrux ycnoBuii TBepJcHHs Oe€TOHa, BKIIOYas KOHCTPYKTHUBHbBIE M
TEXHOJIOTHIECKHE MEPOIIPUATHS 110 PErYJINPOBAHUIO TEMIIEPATYPHOTO PEXKUMA KOHCTPYKLHH,
TEMIIEPATYPsl 3aMBIKAHWS CTPOMTENbHBIX ILIBOB, MOJHOrO OCTHIBAHHMA KOHCTPYKUMH IO
CPEHEMHOTOJIETHHX JKCIUTYaTALMOHHBIX TEMIIEPATYD, KoNeDaHn! TeMIepaTyphl HAPYKHOTO
BO3yXa ¥ BOJibl B BOJOEMAX.
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K rteMmeparypHeM  BO3NEHCTBMAM  OKCIUTyaTAUMOHHOTO — MEPMOA  OTHOCSTCHA
KIMMAaTHYECKHUE KOJTEOAHHs TEMIEPATYPhl HAPYXKHOTO BO3JAYXa, BOAB B BOIOEMax W
JKCIITYaTaLHOHHBIH MOI0IPEB (MM OXTaKACHHE) COOPYIKEHUS,

KoHKpeTHEI# nepedeHs TemrepaTypHbIX BO3AEHCTBMH, YYMTHIBAEMBIX B pacueTax
OCTOHHBIX M XKeNe300€TOHHBIX KOHCTPYKLMH OCHOBHBIX BHIOB TI'MAPOTEXHHYECKUX
COOpPYXXEHHH, NOJDKEH YCTaHaBIMBAThC B COOTBETCTBMH ¢ TpeGoBanuamu CIT58.13330 u
CTPOMTEILHEIMH HOPMaMH Ha MPOCKTHPOBAHUE COOTBETCTBYIOIMX BHIOB COOPYIKEHHIA.,

10.3 B pacyetax OETOHHBIX M KENE300ETOHHBIX KOHCTPYKUMH TMIPOTEXHHYECKHX
COOPY)KEHHH Ha TEMIIEpaTypHble BO3ACHCTBHSI MPU COOTBETCTBYIONIEM OGOCHOBAaHUM
AONYCKAeTCs YYUTBIBATh TEIIOBOE BIUSHUE COTHEUHOMN paaualiinu.

10.4 VyeT BnaXHOCTHBIX BO3NEHCTBHMIA IpU pacyeTe GETOHHBIX U Kene306eTOHHBIX
KOHCTPYKLHH ROMKEH GbITh 000CHOBAH B 3aBUCHMOCTH OT BO3MOXHOCTH PasBUTHS YCaAKH
unM HaOyXaHHs 6ETOHA 3THX KOHCTPYKUMIA,

Honyckaercs He yuuTHIBAaTh ycaaky GETOHA B pacyeTax:

MAaCCUBHBIX KOHCTPYKIIHH;

TOHKOCTEHHBIX KOHCTPYKLMH, HaXOISLMXCs I101 BOJOW, KOHTAKTHPYIOIIMX C BOAOMH
WM 3aCBIIaHHBIX [PYHTOM, €CAu ObUIM NPENyCMOTPEHBI Mepbl [0 MPEAOTBPALIEHUIO
BBICHIXaHUs OETOHA B MEPUOJL CTPOUTENILCTBA.

10.5 TemnepaTypHble U BIaXXHOCTHBIE T0MIsI KOHCTPYKLMH PaccUUTHIBAIOTCS METOAaMK
CTPOUTENBHOM (QU3MKM C MCTIOJIB30BAHMEM OCHOBHBIX MOJOXEHWH, HPUHATBIX I
HECTaLMOHAPHBIX MPOLIECCOB.

10.6 J[lannple o TemnepaType ¥ BI2KHOCTH HAPYXHOTO BO3IyXa M JpYrHe
KIIMMATOJIOTM4CCKUE XapaKTePUCTUKU AOJKHBI TPUHUMATHCS HA OCHOBE METEOPOJIOTHUECKUX
HaOIIOACHAN B paloHe cTpouTenbeTBa. [Ipu OTCYTCTBMH TakUX HaGIHOAEHUH HEOOXOAUMBbIE
CBEJCHMS  CIACAYeT NPHHMMATL 110  OQUUMAIBHBIM  JIAaHHBIM  T'OCYIApCTBEHHON
T'HAPOMETEOPOJIOTHYECKOH CITYH OB,

‘TemnepaTypa BO#BI B BOJOEMax [O/DKHA OINPENENATbCA HAa OCHOBE CTIELMAIbHbIX
pacueToB M I10 aHaJIoTaM,

10.7 [na coopyxenuit I kiacca rterutoQusnueckue XapakTEPUCTUKH —OETOHA
YCTAHABJIMBAKOTCS. HA OCHOBAaHMM CIICLMANBHBIX MCCAeN0BaHUH. [l coopykeHuH Apyrux
KNaccoB W NpH IIPEABAPUTENIBHOM IPOEKTHPOBAHHM COOpykeHMH | kmacca ykasaHHbIE
XapaKTePUCTHKH 6eTOHa JoMycKaeTes puHUMaTh 1o tabiuuam b.1 u B.2 npunoxenns b.

10.8 JlepopmaTHBHEIE XapakTepHCTWKM OeTOHA, HeOOXOOMMbIE [JIs  pacyera
TEPMOHATIPSHKEHHOTO COCTOSHHS KOHCTPYKIMH, T0ITYyCKaETCs MPUHUMATS!

HauaabHBIA MOAYJIb yiipyrocTn 6etona, Mlla, B Boszpacte menee 180 cyt — no hopmyie

Ey(t) =10 /{1,7+360/x {o[In(t /180)+5,21}}, (102)
rae y — OespasmepHbli napamerp, nprHUMaeMblil o tabuuue b.3 npunoxenus B;
t — Bo3zpacT OeTOHa, CyT.

Havaneneidi monmyns ynpyroctu Gerowa B Bospacte 180 cyr u Gosee ciemyer
[IPUHHAMATL B COOTBETCTBHH € 5.27,

XapaKTepHCTUKH TMON3yyecTd OeToHa CHeayeT npuHumare 1o Tabauue b.4
NpUIoKeHHs b.

s coopyxenuif I kiacca nehopMaTHBHbIC XapaKTEPUCTUKU GETOHA CIIEAYET YTOUHSATD
UCCIe0BaHUAMY Ha o0paslax u3 6€TOHa IPOU3BOJCTBEHHOTO COCTaBa.

10.9 Pacuyer OeTOHHBIX M ’KeJe300€TOHHBIX KOHCTPYKUMA 1o oGpa3oBaHU
(HemOMyIEHHIO) TEMIEPATYPHBIX TPEIUHH CIIEAYET NPOU3BOIUTS 10 HOPMYJIaM:

a) NpH MpoBepke 00pa3oBaHUs TPELIMH M ONPEIeICHHH X Pa3MepOB;
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A) 2Ty, (OR,, 1P 12E, (1) (103)

Jins obpazoBanusi MOBEPXHOCTHOM TpeUIMHBl He00X0aMMO, 4ToObl ycioBue (103)
BBITIOJHANIOCh B IIpefesiax 30Hbl PacTsHKEHMS, ITyOMHAa KOTOpOH B  HAIpaBICHHH,
TePIICHANKYISIPHOM TTOBEPXHOCTH, Obl1a Obl He MeHee 1,3 dipax, THE dmax — MAKCHMaNbHBIN
paszMep KpyITHOTO 3anoHuTeN OETOHa,;

0) npu HEAOMYIIEHHH TPEIIMH B KOHCTPYKLMAX, PACCUNUTBIBAEMBIX IO BTOPOH rpymIie
IpelebHBIX COCTOSHUM!

AW L[1,0¥(OR,, T 12E,(1); (104)

B) NpA HEAONMYIICHHUHU TPCUIUH B KOHCTPYKIMAX, pacCUUThIBACMBIX NO nepBoﬁ rpynrme
MpeaAC/IbHBIX COCTOSIHUH:

A <YW (OR, P 12E, (1), (105)

B atux dopmynax:

A(f) — pabora pacTATMBAIOMWIMX HANPSIKEHWH, HOPMAIbHBIX K  IUIOCKOCTH
TPEIIMHbI, Ha COOTBETCTBYIOILEN MM PA3HOCTY MOJHBIX M BBIHYXJIEHHBIX
TEMIIEpaTypHBIX  JAedopMmauui;  3HaYeHHe  A(t)  omnpenensercs B
coorBeTcTBHM ¢ 10.10;

Rpm; Ry — COOTBETCTBEHHO HOPMATHBHOE M PacHETHOE COMpPOTHBIEHHE OeToHa Ha
0CEeBOE PaCcTsHKEHMKE, ONpeeaseMoe B COOTBETCTBUH ¢ 5.13 u 5.14;
N~ KkodbdUUMEHT Iepexofa OT HOPMATHUBHOILO COMNPOTHBiICHHUS OeToHAa Ha

0CEBOE PaCTHKEHHE K CPeHEH MPOYHOCTH Ha OCEBOC PacTshkeHHe OeTOHa
MPOU3BOJCTBEHHOTO COCTABA, ONPEAENAEMbIN B COOTBETCTBUM ¢ 10.11;

y(f) — KO0IDOUIUEHT, yUHTLIBAIOLWIMA 3aBUCUMOCTD MIPOYHOCTH OETOHA Ha 0CEBOE
pacTskeHHe OT Bo3pacTa ¢ M MPUHUMAeMBbIH B COOTBETCTBHH ¢ 10.12;
Eyt) - wmoaynas ynpyroctu 6eToHa;
Yre — KoodduiMeHT ycaoBui paboThl, PaBHBIA I MACCUBHBIX COOPYXEHUH —

1,15, mis ocranbusix — 1,0.
10.10 3nauenue pabotol A(f) HAXOIUTCA MO CIELY UMM hopMyIaM:
IS CITy4ast OJHOOCHOTO PACTXKEHHS M IIOCKOT0 HAIPSHKEHHOTO COCTOSHHUA!

A(r) = tfcf (1) Ae(x) ;TOLT(T) ] -dr; (106)

fy

JJI TDTOCKO1C (i)OpMI/IpOBaHHOI‘O COCTOAHUA!

! '(>[8(T)-—(1(1+V)T(’C)] dr

A)=[o" (1) , (107)
t ot
rae t — TEKyllee Bpems;

fy — BpeMs CXBaTbiBaHMs OeTOHa,;

T(tr) — rtemmepaTypa 6€TOHA B MOMEHT BPEMEHH T,
0 - TeMIEpaTypHBIH KO3()UIIMEHT THHEHHOro pacluupenns 6eTona,

g(t) — nedopMauuy GETOHA, ONPENEISEMBIE C YYETOM TNEPEMEHHBIX BO BPEMCHH

MOJTyJIsl YIIPYTOCTH | TToN3yyecTH OeToHa;
o'(t) — pacTArMBaIOLINE HAIPSHIKEHUs B OETOHE:
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o' (1) =0 (1) npu o (1) >0
c(t)=0mpuoc(1)<0,

rae 6 (t) — HanmpmKeHHs B OCTOHE, ONPE/IENEHHBIE C YHETOM MEPEMEHHBIX BO BPEMEHH
MOy YIPYrOCTH U NOJA3y4ecTH OETOHA.
10.11 Koadduuunent n onpeaensiercs 1mo Gopmyie

n=01-uw)", (108)

rae u - x05pduuueHT, 3aBUCAWMH  OT  YCTAHOBIEHHOH  0OGECHeYeHHOCTH
rapaHTHPOBAHHOM NMPOYHOCTH GETOHA M PaBHBIM
1,64 npu g = 0,95;
1,28 npu ¢ = 0,90
u 1,04 nmpu g = 0,85;
V2 —  KOOYQGUMUMEHT BapHaLMH IIPOYHOCTH GETOHA TPOU3BOACTBEHHOI'O COCTABA.

Hust coopyxenuit 1 n II xiaccoB 3Havenus ko3bQUUEEHTa v, YCTaHABIMBAIOTCA
MCCIE0BAHUAMYU Ha KpYITHOMACIITaOHBIX 06pa3lax 13 6eTOHa IMPOM3BOACTBEHHOIO COCTABa.
Jlns COOpy>KEHHUIM ApYTMX KIAcCOB Y MpPH MPEIBAPUTEIBHOM IIPOEKTHPOBAHUU COOPYIKEHHIT
I n II xmaccoB nomyckaercst MPUHUMATD:

v2 = 0,135 npu g = 0,95,

v2= 0,173 nipu g = 0,90,

v> = 0,213 npu ¢ = 0,85,

10.12 3navenus y(t) B 3aBHCUMOCTH OT BO3pacTa OeToHa cieayeT MPUHHMATh AN
CTPOMTENBHOrO nepuoja 1o tabsiuue b.5 npunoxenus b, 114 sKcnIyaTalMHOHHOrO 1epHoAa,
KaK 1npaBuno, paBHbM 1,0,

Has coopysmenudt 1 wu II kmaccor koabduuuent w(f) cleayer yTOUHATH
HCCIICIOBAaHUSIMHU Ha KpyTHOMaclITabHbIX 00pa3uax u3 6eToHa MPpOoU3BOACTBEHHOIO COCTABA.

10.13 Jlnst coopyxennii [ n I k11accOB B TEXHUKO-DKOHOMUYECKOM OOOCHOBAHHH, a TS
coopyxenuid Il u IV kiaccoB — Bo Bcex cilydasix AOITYCKaeTCsi pacuer Mo 06pa3zoBaHMIO
(HEAOMYUICHNIO) TPELLMH OT TeMIEPaTyPHEIX BO3ACHCTBHI IPOM3BOAUTS 110 hopMyIIe

O(f) < ¥p3 " Vo6 * Elim " Q1) - Ep(1) , ‘ (109)
rae o(f) — TeMmIepaTrypHbie HaNPHKEHUS B MOMEHT BPEMEHH f;
€im — [TpeleibHas pacTsXUMOCTh OeTtoHa, ompejensemas 1o Tadauue b.6
NpUIIOKEHHS b;
¢(f) — KodDOUUMEHT, Y4YUTHIBAIOIIMHA 3aBHCHMOCTH £, OT BO3pacTa OETOHa,

onpenesempli no Tabnuue b.7 npunoxenus b.
Ilpu onpeaenenny kodQhULHEHTA Y3 3HAUCHUS A, CIIEAYET NIPUHUMATH PABHBEIMH JJIMHE
y4yacTKa DIIOpBI pacTATMBAIOUIMX HANpsHKEHWH B mpenenax Oioka WIM TPU HATMYMM Ha
Y4acTKe SMIOPhI PACTATUBAOIINX HANIPSIKEHUH 30HBI C HYJIEBBIM I'PaMEHTOM HaNpsKEHHH,
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IMpunoxkenue A
(obs3aTesbHOE)

OcHoBHbIe OYKBeHHbIC 0003HAYEHHUS

YCuaus oT BHELIHMX HATPY30K H BO3AEHCTBHIl B MONIEPEYHOM CEHEHUU JIEMEHTA

M — wusrubaromui MOMEHT;
N — r1npojojbHas CUIa;
Q - mnepepespBaOIad CUaa.

XapaKTep"CTI/lKH MaTEPUHATIOB

Ro, Ry, Rp ser, Rorser pacueTHbIC COMPOTHBIEHUT GETOHA OCEBOMY CXKATHIO U OCEBOMY

PacTHKEHHIO COOTBETCTBEHHO IS MpPENENbHBIX  COCTOSHUMA
nepBoi U BTOpO# rpyrm B Bozpacte 6¢erona 180 cyt (uav 1 rop);

R,, R; — pacueTHble COIMPOTHBIEHUA COOTBETCTBEHHO CTEPXKHEBOH U
JIUCTOBOM apMaTyphi;
Ry — PpacyeTHOE COMPOTHBJIECHHE NONEPEYHON apMaTyphl PACTKCHUIO

JUIS TIpelefibHBIX COCTOAHMI IIEpBOW TIPYMIIBI [IPM  pacueTe
CEeYCHMH, HAKJIOHHBIX K MPOJ0JILHON OCH 3JIEMEHTA;

R,. — pacyeTHOE CONPOTHUBIIEHHE apMaTypbl CXKATHIO Ui MPEACTbHBIX
COCTOSIHUM NEPBOH IPyTIIbL,
E, ~ HavaibHBIH MOAYJdb YIPYrocTd OCTOHa MpH CKATUM |
PACTSKECHUU;
E, — MOyJib YyIPyroCcTH apMaTyphi,
v — xoatdduument [lyaccona;
V] — OTHOIUEHHE COOTBETCTBYIOLIMX MOIYJEH yNpyrocTH apMaTypbl
E;u Getona Fy;
v, — KOOOPUUMEHT BapHallMK NIPOYHOCTH OETOHA TPOU3BOACTBEHHOIO
COCTaBa.

XapaKkTepUCTUKK MOJIOKEHHUS NPOJ0ILHOA apMaTypbl B NONEPeHHOM CeYeHHH
JJIeMeHTa

S — o6o3HaucHHE NPOAOIbHON apMaTyphL.
a) s W3rnbaeMbIX SJEMEHTOB — DAclOIOKEHHOH B 30HE,
PACTAHYTOH OT ACHCTBUA BHENIHUX YCHITHH;
6) L4Jas  CKAThIX 3JEMEHTOB — DACIONOXKEHHOH B 30HE,
PacTAHYTOW OT MACHCTBHMA YCHMIIMA WM y HaWMeHee CKaToH
CTOPOHB! CEYEHNH,
B) Ui BHEUECHTPEHHO pACTAHYTHIX 3JIEMEHTOB — HanWMeHee
yAaJIEHHOM OT TOUKH NPHJIOKEHUA BHEIIHEH POAOIBbHON CHIIBL;
r) O7s8 UCHTPAJbHO pacTAHYTHIX OJIEMEHTOB — BCeH B
MOTNEPEYHOM CEUEHHHU DJIEMCHTA,

S — o6o3HaueHue NPoJI0IBLHON apMaTyphl:
a) aius u3rubaeMbIX SJIEMEHTOB — DACIONOXEHHOW B 30HE,
CKATOM OT IeHCTBHS BHEIIHUX YCHIIHH,
6) /A CHKATBIX JIEMEHTOB — PACTIONIOKEHHON B 30HE, CKATOH OT
ACHCTBHUA BHEIUHMX YCWIMi il y Haunbonee CXaTod CTOPOHBI

CEUCHHS;
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B) I8 BHEIEHTPEHHO pPACTAHYTHIX OSJIEMEHTOB — Haubolee
YAANCHHOH OT TOUKH NPHIOKEHHS BHEIIHEN MPOIOIBHON CHUTLI,

I'eomeTpuyeckue xapaktepucTuku

b

YIS

Ap
Ared
AS) A.Y’
A

AS‘HYC

SS7 SS’

|

WHMPUHA MPAMOYTOJBHOIO CEYeHHs, WHMpPHHA peOpa TaBpPOBOrO
WY JBYTAaBPOBOTO CEUEHMS;

BBICOTA  MPAMOYTOJBHOTO, TAaBPOBOrO WM  JABYTaBPOBOTO
CEUEHHS;

PAacCTOAHUE OT PABHOAEHCTBYIOIUEH YCHIMH COOTBETCTBEHHO B
apmatype S'u S’ 1o 6mmkaiiineit rpany cedenus;

pabouyas BeicoTa ceuenus (ho=h—a; hy'=h - a’);

BBICOTa CXKATOM 30HbI cedeHus (Getona);

OTHOCHTEJIbHAs BBICOTA CKATOW 30HBI OeTOHA, paBHas x / Ay ;
PacCTostHUE MEKY XOMYTaMH, U3MEPEHHOE I10 JUTHHE IIEMEHTA;
OKCUEHTPUCHTET MPOAOJBHON Cu/ILl N OTHOCUTEIBLHO LEHTpa
TSOKECTH IIPUBEIICHHOTO CEUEHHUS;

paccTossHHe  OT  TOYKH  [IPWIOKEHUS  TMPOAOJALHON  CHJbI
COOTBETCTBEHHO JI0 PaBHOAEHCTBYIOIMX YCHIIUH B apMaType S 1
S’

HOMHHAJIBHBIH IHAMETD apMaTYPHBIX CTEPIKHEMH;

TTOUIaAb BCEro GETOHA B HOIICPEUHOM CEYEHHH;

NJIOILAAb CEYEHUSI CXKATON 30HLI OETOHA;

TUIOWAAb IIPUBEIEHHOTO CEUEHHS DIIEMEHTA;

MJI01a1b CEYEHNH apMaTyphl COOTBETCTBEHHO S U S

njlomans  CEYEHUA  XOMYTOB, DACIOJIOXKEHHBIX B OJHOM
HOpMaJIbHOM K  MPOJONLHOM OCH  3JIeMEHTa  IJIOCKOCTH,
nepecexaronleit HaKJIOHHOE CeueHue;

njomaab CeUEHUss OTOTHYTBIX CTCPXKHEH, pacroyiOKeHHBIX B
OIHOW HAKJOHHOW K MPOAOJILHOM OCH 30€MEHTa MIIOCKOCTH,
NIEPECEKAIOIEH HAKIIOHHOE CEUEHUE;

MOMEHT MHEpLUY CeYEeHUs OETOHa OTHOCHTEIBHO LEHTpa
TSOKECTH CEUCHUS DIIEMEHTa,

MOMEHT HWHCPUMH TPUBEACHHOIO CEYCHUS OTHOCHUTEBHO €ro
LIEHTpa TAKECTH,

MOMCHT WMHEPLUMHM MIOMIaAH CEUEHUS apMaTyphl OTHOCUTENLHO
LEHTpa TAXKECTH CeYEHUS IIeMEHTa;

MOMCHT MHEPIMU CKATOM 30Hbl GETOHA OTHOCHTEILHO LEHTPA
TAXKECTH CEUCHHUS;

CTaTUYECKUI MOMEHT IUIOLIalM CEeYeHHUsl CxaToil 30HBI GeToHa
OTHOCHUTENIBHO TOYKH NPHIIOKEHHUS PaBHOJCHCTBYIOMICH yeumi
B apmarype S;

CTaTMYECKUE MOMEHTHl IJIOWAAM CEYeHHs BCel MpOAOILHOMN
apMaTypsl OTHOCHTENBHO TOUKU PUIOKEHUS
PaBHOJEHCTBYIOILEN YCHIUI COOTBETCTBEHHO B apMaTtype S; M
Ss'.
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Koa¢dpduuueHrnt

Yie
Yn
Ye
Yo
Ys

T

COUETaHUH Harpy3oK;

Ha/IeKHOCTH 110 Ha3HAYECHUIO COOPYIKEHHH,

ycnoBuit paboThl COOPYIKEHUS,

ycnoBuit paboTel O€TOHA;

yCJI0BUH pabOThl apMaTyphl,

apMUpPOBaHUs, ONpPEACNAEMBII KaK OTHOLIEHME MIIOLIALH
CeyeHHs apMaTtypbl S K IUIOWAAM IONEPEYHOrO  CEYCHHS
sneMenTa bhg, 63 yueTa CBECOB CKATBIX U PACTAHYTHIX MOJIOK.

Xumuueckue 100aBKH /151 0ETOHOB

JICT

cao

JIX

C-3

CHB (CBOK)
[OJIX

ClI

XK

CBDK
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JMTHO-CYNb(OHATEI TEXHUYECKHUE,;

CMoJ1a IpeBeCcHas OMBIIECHHAS,

necoxumuyeckas 100aBKa;

cynepruiacTu(uKaTop;

CMOa HeTpaJIM30BaHHAas BO3AYXOBOBJIEKAKOLas,
MTOHU3UTENb BA3KOCTH (PEHONIBHBIN JIECOXUMUYECKHUH,
caxapHas 1aToka,

XJIOPUCTBIN KaNbLHH;

CMOJIa BO3AYXOBOBJICKAIOIIAs IKCTPAaKUMOHHAs KaHKDOsIbHas.

Ilpunoxenne b
(pexomeHnayemoe)

XapakrepucTuiu 0eToHa Ist pacyeTa KOHCTPYKUMI Ha TeMNepaTypHble

BO3JeHCTBUS

Ta6nuua b.1 - Tennopusnyeckune xapakrepucTuku GeTona

CII 41,13330.2012

Xapaxrepuctuxn BykeenHoe p 3
OeToHa obo3HaueHne A3MEPHOCTE Hadenne

TemneparypHbiit KoadduumeHT gy oC ™! 1-10°°
JMHEHHOTO pacIliupeHus
TennonpoBogHoCTh Ap Bt/(m - °C) 2,67
TemnepatypomnposoanocTs ar mc 11-1077
VY nenbHas TENIOEMKOCTD cy kJx/(kr - °C) 1
Kosdduuumenr rennooraaun ¢ B Br(m* - °C)
OTKPBITOH MOBEPXHOCTH
OeroHa:

B HapyKHbIH BO3TyX 24

B BO3JyX BHYTPH IOJIBIX

LIBOB, WIAXT, IIATPOB (7-12)

B BOY 0

TaGaunma b.2 - XapakrepucTuku TenjaoBb1ge eHHs GeTOHA

Tun Mapxa TensoBelnenenue GeTona, k/lx / Kka,
LeMeHTa LemenTa Ha | Kr nemenTa B Bo3pacTe GeToHa, CyT
3 7 28 90
ITopTnanjpement 300 210750 250/60 295770 300/72
400 250/ 60 295770 345/ 82 355/85
500 295/170 335/80 385/92 400/ 95
Iyuuonanossi 300 175742 230/55 270/ 65 280/ 67
HOPTIaH/IIIEMEHT,
IIJIaKOMOPTIaH JLUEMEHT 400 210750 265763 320777 335/80

59




CII 41.13330.2012

CI1 41.13330.2012

o
00" 00°1 00°1 00°1 00°1 00°1 00°1 00°1 00°1 00°1 00°t 00°1 00°1 Irog U (g §
wowc 860 86°0 860 860 860 860 860 86°0 860 860 660 66°0 06
S,o Sﬁo 160 160 760 760 60 60 £6°0 ¥6°0 $6°0 L6°0 860 Sy
980 980 98°0 98°0 L8°0 L8°0 88°0 68°0 060 16°0 £6°0 S6°0 L6°0 8¢C
?”o Rwo mnwo wm”o oﬁo 08°0 18°0 80 ¥8°0 68°0 68°0 60 960 4!
0L°0 0L°0 IL°0 o €L°0 vL0 9L°0 8L°0 08°0 £8°0 98°0 06°0 $6°0 L
09°0 19°0 £9°0 ¥9°0 99°0 690 [L°0 12 9L°0 08°0 ¥8°0 68°0 v6°0 13
| ovd et 0cd S'izd Y43 ¢zzd 0cd sLid slg czid ord s'Ld cd 142 ‘eHO13¢g
| 145 081 a1oedeod 4 oMLEXS BH NLOOHKOdL ow BHOL29 200BIY Mdu (7) & Loedeog
(1) & rounudpeo) - ;g eI QR |
m”m owu ﬁ,o mwo 9 09 8¢S 9°¢ £s g (% L'y Sy 0zl
8L S 0°L 89 99 b9 9 09 8's 9°g S TS 0°S 08
$'8 08 L'L 9L VL L 0°L 69 L9 c9 ¥'9 79 09 v § SUn9a’
L9 9 LS Y s 0°s Ly Sy Ty 0% L€ g'¢ 43 0TI
0L §°9 09 8c S £ 0°s 8v ¢y Ty 0y L€ g'¢ 08
SL | 0L $9 £9 09 8°c ¢s £¢ 0°¢ Ly 4% 4% 0t 14 8V
[ Am T's 0°s Ly Sy iy 0t L€ 3 ¢ 0°¢ L't 0Z1
m,o o,o mam Y 0% 8y Sy € 187 LE S'¢ Al 0'¢ 08
| 0L . $9 09 8¢ s £s 0°G 8 Sy Ty 0y L€ ¢'¢ 0y v oY
ove | sed | oed | ¢'izd | sTa | <Ted | ozd | suld | osig | sTid | olg | sug | gg | WW EIALMHbOUES | WO MOaWD W
— } oloHnAdy damweed HMOHHOL239 W,
SULIRXD BH HID00HKOAH OH BHOLag 900k udu <01 - ™3 eHorag 100mwmxeLoed geHaiorad] | UIGHIRWRONEB]A] | BOAHOM BATBO() w
EHOL39 1LYOWI¥BLIed Benaravadif —9'q eI HI QR | |
LT | €T | 61°T | SI°T | 011 | SOt | 00l €60 | 980 | 080 | L0 | 650 | ¥4'0 | 670 09¢
LEL | 2L | LTT | €1 | 81T | TI'l | LO1 | 00°1 | €6 $8°0 | 8L°0 | 790 | Lt'0 | 1£0 081
0t L g'¢ 0'¢ $C 0T $1 09¢ 081 06 Sy 8¢ vl L £ 1AD “QULEXD BH AD0BIN Ol H190HKodL
143 ‘eHOL99 s108dsod udu (7) h LHOUNHbPEOY g WOHO13g BHHOXHLOOY Loedeog
(@) h Lrounnddeo) —¢'q enurge |
O 00°1 00°1 860 16°0 08°0 $9°0 9v°0 17°0 0 0061
00°1 00°1 86°0 160 08°0 $9°0 9%°0 17°0 0 (48
9t°1 91 'l 971 60°1 880 mowo e 0 S0C
86°1 86°1 T6°1 0L°1 Syl 81°l 080 050 0 Cll
00°€ 00°¢ 68°C ST 81°C 081 191 mw”o 0 0¢
09°¢ 09°¢ 8¢ 90°¢ L9T €TT 9L°1 o_ﬂ_ 0 ow
00°Z¢ 00°CE 00°1€ 00°LT 00vT 00°0C 00°91 S0°0 0 ST 0
0051 0001 00¢ 00T 001 0% 5¢ 0l 0 1Ko ‘sunaxAdres 1oedeog
1A5 (1 — 1) snHoxAdres uiooHdraLuiy ndo ¢, eIfN ‘. 01 - (2 7) > eHOLDQ MLOakAsrON BdON
BHOL3Q HLI3IbAtIron myxHLdndoryedey —q ennurge |
86 £8 69 S9 09 ss | o Sy )4 G¢ 6T 1L M& 0cl
98 L 09 9¢ [4S Ly w LE €g 6T ¥T 61 Sl 08
vL 79 0¢ or [44 8¢ SE 0¢ 9T £ 61 Sl i1 14 § omgd
A3 el 911 0l1 [44]! vo 98 LL 69 09 | 0¢ oy 6C 0ci
6¢1 0¢l 701 £6 98 6L L S9 8¢ 0s [44 LE ¥4 08
Slt v6 08 VL 69 €9 8¢ [4S Ly 8% S¢ 8¢ 0C 4 8—¥
91¢C 161 791 6¢1 6¢t1 STl 911 €01 06 LL L9 [4S Lt 0¢l
081 €Sl cel STl 911 901 86 LS LL L9 9¢ 4% [43 08
91 STl 901 86 06 £8 LL 69 9 125 Sy L€ LT 4 A
W ‘BIFOLUHIIOLEBE WO 103N
ovd sed otd | S'Lcd | sza | s'tzd | ozd | s'Lid | sid | sTlg | o019 ¢Ld cd ouoHIAdy donerd mo:mws@
BOAHON
QULEXD BH ULOOHKOdII OB BHOL3Q 300ery udu X HITHALENUEIN eAred)
Y drowedeyy —¢'q enurge] Q




CII 41.13330.2012 CH 41.13330.2012

IIpuioxenue B

Ta6nuua 5.8 -~ PacuerHble 3HAYEHUS CABHUIOBBIX XapPAKTEPHUCTHK GeTOHHOM KJIAAKH (pexomennyemoe)
110 CTPOUTE.ILHBIM IBaM Ob.1acT pauMOHAIBLHOTO NPUMEHeHUs 106aBOK A1 6ETOHOB THAPOTEXHUYECKHX
Coopysxenus co o
CoopykeHHs ¢ CeKLIMOHHOMN pa3pe3koi Ha 610ku CTon6ano6ﬁ paspe3Ko Ha coopyeHun
XapakTepHcTHKa _ oKH Tabnuua B.1
ciBura Bu6pupoBaHHEIA VxaTaHHBIN BubpuposanHsit
GeToH Kiacca beron knacca Geron xnacca Haumenoanne no6asok
B5+B17,5 | B20+B40 | BS+BI7,5 | B20+B30 | B5+BI75 Bz(;+;340 ITnactupmim- | Bosayxoosie- I}(J:Sfen;f;luiiy' 3amesro-
KoaddunuenTt 1,1 1,2 1,0 L1 1,0 ’ Hactu COOpyKeHHH WM KOHCTPYKIH# pyrotero Karomero BOBneKaloZIero Hero
TpeHus- ACUCTBUSA JACUCTBUA neficTeus ACUCTBUA
3aUenueHns tge JXJ, CAO,
Cuernnenne C, MIla 0,3 0,4 0,2 0,3 0,1 0,2 JCT | C-3 CHB}I(CBHBK) HPJIX ctl
Mpumeuanne — OBGecrieyeHHOCTh PAacHETHBIX 3HAYCHWH CIBMIOBBIX XaPAaKTEPUCTHK NPHHATA 1 BeToH U xene306eTox
paBHoit 90 %. THAPOTEXHUECKNX COOPYXKEHHH —
YaCTeM, PacroN0XKEHHbIX B 30HE
NEPEMEHHOTO TOPU3OHTA BOIBI:
a) B 0c000 CYypOBbIX + +
KNUMATHUECKUX YCITOBHAX;
0) B CypOBBIX KIMMAaTHYECKHX <) + + (+)
YCJIOBHSIX;
B) B YMEPEHHBIX KJIMMATHYECKUX @ + + (+)
YCIOBHAX:
yacTel, NOCTOSHHO + + + + ()
HaxOJSAHXCA NOA BOAOH;
HaJIBOJHBIX YacTeH, + + + + (+)
SMU3OAUYECKH OMBIBAEMbIX
- BOAOH,;
4acTed BHYTPEHHHX 30H + + + + (+)
2 beToH BOMOBO/IOB M IPYTHX + & + + (+)
KOHCTPYKLHH, UCITLITBIBAIOLINX
PacTAruBaroLIMe HAMPIKEHNs
3 KaBuTanuoHHO-CTOHKHE 1 + + (+)
H3HOCOCTOMKHE OEeTOHB!
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Oxonvanue mabauysl B. 1 Mpunosenue I
HanmMeHnoBaxue 106aBok ; (pexkomenagyemoe)
Yeko-
Ko::;:;;c:ﬂoro ptomEro Ha:}\gzgggéu I;Z:dooﬂrgfngi s;::ﬂ(;ggeueneunﬂ KO3 puunenTa k ais pacuera IPOYHOCTH
HeficTBus , TaBPOBOro, ABYTABPOBOI0 H KOPOOUATOro ceyeHuil
3+
YacTu coopyEHUH HITH KOHCTPYKIMH HC’I;;];]XH ¢ 3HHJI£X’H g
. C-3+CJ10 g k
e I S T el I —
C-3+CHB =)
JICT+CHB (CBDK) g
(CB3K) 3 -
C-3+IBJIX o //1,1,, 7,
1 BeroH  xene3o6eToH L/, 2 5
THIPOTEXHUHECKHX COOpYXKEeHHH — v 3
4acTel, pacnoNOKEeHHbIX B 30HE — A___.
[EPEMEHHOT0 TOPH3OHTA BOABI: 0.8~ -
a) B 0c060 CypoBbIX + + (+) < /
KJIMMAaTHYECKUX YCIIOBHSAX;
0) B CypOBBIX KIHMATHYECKAX + + (+) -
YCIOBUAX;
B) B YMEPEHHBIX KIMMaTHYECKHX + + (+)
YCIOBUAX: 0.6
yacTei, NOCTOAHHO + + (+) '
HaXOAALUKUXCA 1101 BOJIOH;
HAJIBOJHLIX YacTeH, + + (+) +
3MU30AMUYCCKH OMBIBAEMBIX
BOJIOMU;
4acTeil BHYTPEHHUX 30H + (+) +
2 beToH BOOBOIOB H APYTHX + + 0,4
KOHCTPYKIMH, HCIBITHIBAIOLINX
pacTATMBAIOIINE HANPsKEHUs
3 Kasurannonno-croiixue u + + +
U3HOCOCTOHKHE OETOHDI
IIpumedatue— 3Hax + o3na4aeT Ueaeco0bpasHOCTh BEEAEHHS A00aBKy;
* — n06aBKa MoXeT OBITh UCIONB30BAHA TOABKO I0CIE COOTBETCTBYIOMIENO TeXHHKO-IKOHOMHHECKOTO 0,2
060CHOBaHNUA,
(+) - nobaska MOXKET GbITh UCTIONB30BAHA TOIBKO KAK PETYIATOP CPOKOB CXBATHIBAHMS B COHETAHUH C
ApYro# no6aBkOM, obecrieudBaromeil KOMIUTEKC TpeDOBaHMH, IPENBABNAEMEIX K OeToHy B KaXIOM
KOHKDPETHOM ClIyuae;
® - noGaska ucnonayercs nuGo B 0661uHOM, MO0 B MOBBILIEHHOHA T03UPOBKE,
i 0
: 6
b-b
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CIT 41.13330.2012 : CII 41.13330.2012
Npanonenue | | BuGanorpadus
(pexomenayemoe)

Homorpamwva s onpeaenedust KOYPPHUIHEHTA KeCTKOCTH HETPEIHMHOCTORKHX
Y4ACTKOB 3JIEMEHTOB NPAMOYTOJILHOI0 CE4EHHNA, PACCYUTBIBACMBIX 110
PACKPBITUIO TPEILHA

[1] Dezepaavubit 3axon PO or 30 aekabps 2009 r. Ne 384-3 «Texuunyecknii
PErIaMeHT O Oe30MaCHOCTH 3aHMM M COOPYKEHMI».
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66

67




CIH 41,13330.2012

VK 627.8.012.4 (083.74)

OKC 93.160

KittodeBbie ClioBa: Kene300eTOHHBIe KOHCTPYKLUMM, O€TOH, apmaTrypa, KOHCTPYHPOBaHHUE,
pacyeThl Ha NpPOYHOCTh, BBIHOCIHBOCTH MO OOpa3’0BAHMIO M PACKPBITHIO TPEUIMH, MO
AeQopMauaM, Ha TeMIIEPATYPHbIC U BAAXKHOCTHBIEC BO3IEHCTBUA

WNinanue opnunanbnoe
Ceoa npaBun
CIT 41.13330.2012
beToHHbIE U KeJ1e300eTOHHbIE KOHCTPYKINHU
FHAPOTEXHHYECKHUX COOPYKEHHUI
AKTYyaan3npoBaHHas peJaKumns
CHull 2.06.08-87
IMoaroroBaeno k uzgannio DAY «OIC»
Teur. (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

®opmat 60x84 /5. Tupan 230 k3. 3akas Ne 1656/12.

Omnevamaro ¢ Q00 «Ananumuicy
2. Mockea, Jlenunepadckoe wi., 0.18



