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cucmeme obujeao NoONb30eaHus — Ha oguyuansHoM calime paspabomyuka (Murpezauon Poccuu) € cemu
HHmepHem

© Munpervon Poccuu, 2011

HacTostumit HopMaTUBHBIA AOKYMEHT He MOXeT ObiTb ROMHOCTBIO UAKM HaCTUYHO BOCNPOU3BEAEH, TUPaXnposaH u
pacfipocTpaHeH B KauecTee oULMANbHOTO U3AaHnA Ha TeppuTopni Poccuniickon defepaumm 6es paspetuenus MunpernoHa
Poccuum
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BBenenne

Hactosmu#t cBo4 IPaBHI SBISETCA AaKTYaJIN3HPOBAHHOMN
penakuueit CHuIT 2.06.08-87 «BeroHHEle M xene306eTOHHBIE
KOHCTPYKLHH THIPOTEXHHIECKHX COOpYKeHHi». OCHOBaHHEM JUist
pa3paboTK¥ HOPMAaTHBHOTO JIOKymeHTa sBngercs depepaisHbiif
3akoH ot 30 mexabps 2009 r. Ne 384-03 «TexHHgYecKuit periamMeHt
0 6e301acHOCTH 30aHUl U COOPYXKEHHUID»,

AxryanusuposanHas — pemakums  CHull 2.06.08-87
paspaGoTana OTKpBITBHIM AKIMOHEPHBIM OOwecTBOM
«BHUUT um. B.E. Benenceran (kamn. TexH. Hayk AJI. Iax —
PyKOBOAMTENb TeMbl, HOKTOpa TexH. Hayk KE.H. Fennendup,
B.B. I'nazoeckuii, B.B. Cydaxos).
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CBOJ1 IPABIJI

BETOHHBLIE H )KEJE30BETOHHBIE KOHCTPYKHHH
THIPOTEXHHUYECKHX COOPY KEHUA

Concrete and reinforced concrete hydraulic structures

Jata sBeaenna 2013-01-01

1 O6nacTh NPpUMEHEHHA

Hacrosamuii cBOA MpaBHi paclpoCTPaHAETCA Ha HPOEKTUPOBaHHE BHOBb CTPOAIIMXCH,
PEKOHCTPYUPYEMBIX H PEMOHTHPYEMBIX PEUYHBIX M MOPCKHX GETOHHBIX ¥ XKele300eTOHHBIX
TUIPOTEXHUYECKUX COOPYXEHMH BCEX KIACCOB, BXONAIMX B COCTAB JHEPTETHHMECKMX M
BOAHO-TPAHCHOPTHHIX TUAPOY3NOB; COOPYXEeHUH s GoprObl ¢ HABOAHEHHWAMH W 3aLWTHI
TEPPHTOPHH OT 3aTOIUICHMA W TOATOIUICHHUd; a TakkKe NOKEH HCIONB30BaThCs TPH
PacueTHOH OLIEHKE COCTOSHHA OSKCIUTYaTHPYEMBIX COOpYXEHHH (B TOM 4YHCIE C Y4YeToM
JAaHHBIX HATYPHBIX HaOmoneHuii u o6ceJoBaHHit).

B mpoekTax coopyeHHii, MpeHasHAyeHHBIX Ui CTPOMTENBCTBA B CEHCMUUYECKHX
paiioHax, B CeBepHOHl CTPOMTENBHO-KIMMATHYECKOH 30He, B palOHaX PacnpOCTPaHEHHA
NPOCaIoOYHBIX, HalyxalolMX H CJabBIX 110 (H3MKO-MEXaHWYeCKUM CBOWCTBAM TIPYHTOB,
JOMKHEL  cOOMIONAThCA  NOTMONHHTENbHbIE TPeGOBaHWA, HNpENbSBISEMBIE K TaKUM
COOPYIKEHUSIM COOTBETCTBYHOIUHMH HOPMATHBHBIMH JOKYMEHTaMH.

2 HopMaTHBHbBIE CCHUIKH

B nacTofmeM cBoze INPaBHI HCIONL30BAHEl HOPMATHUBHBIE CCHUIKM Ha ClEAYIOLIHE
HOPMAaTHBHBIE JOKYMEHTBI:

I'OCT P 53231-2008 Betousl. [Ipaguia KOHTPOIS ¥ OLCHKH NPOYHOCTH

T'OCT 26633-91 beToHE! TAXENRIE B MENIKO3EPHUCTEIE. TexHUYECKUE YCIIOBUS

CIT128.13330.2012 «CHuIT 2.03.11-85 3ammra CTPOMTENEHBIX KOHCTPYKLHH OT
KOppO3uH»

CII 40.13330.2012 «CHulT 2.06.06-85" TInoTHHEI GETOHHBIE H XKENE306ETOHHEIE

CI158.13330.2012 «CHull 33-01-2003 I'uapotexHuueckue coopyxeHus. OCHOBHbIE
TIOJIOKEHUA»

CIT163.13330.2012 «CHull 52-01-03 BeronHble M xene306eTOHHBIE KOHCTPYKLMH.
OCHOBHBIE TOJIOKECHUD)

CII 131.13330.2012 «CHuIT 23-01-99" CTpoHTeTbHAS KTMMATOIOTHS

NMpumeyanue — IIpy NONL30BaHUM HACTOALIMM CTAHAAPTOM LeecoobPasHO NPOBEPUTH AelcCTBHE
CChIAOMHBIX CTaHO&)TOB M KJI&CCHQ)HK&TOPOB B MHQ)OpMaIIHOHHOﬁ cucTeMe oOWIEro MONL30BaHHA — Ha
obuupansHOM calite opraHa Poceuiickoit demepaiiy o cTaHAapTH3alWK B ceTH MHTepHET Wi 1o exeroaHo
u3gaBaeMoMy HH(OpMaUHOHHOMY ykasaTemo «HanuoHaNbHBIE CTaHAApTHI», KOTOPBIH ONMyGIMKOBAaH MO
COCTOAHHIO Ha | AHBApA TEKYLIEro roja, v o COOTBETCTBYIOLIUM €XXEMECAYHO U3RABAEMBIM HHQ)O})M&IIHOHHHM
yKasaTeJsiM, OfmyGIHKOBaHHEIM B TEKYIIEM rogy. EC/IM CCBUIOYHBIN AOKYMEHT 3aMCHEH (M3MEHEH), TO npu
TIONB30BAHUY HACTOSIIMM CTAHAAPTOM CHEAYET PyKOBOACTBOBATLCH 3aMEHCHHEIM (M3MEHEHHBIM) JOKYMEHTOM.
Eciu CcChUIOUHBIA JOKYMEHT OTMEHeH 63 3ameHBl, TO NOJOXEHHE, B KOTOPOM JaHa CCBUIKA Ha HEro,
TIPUMEHACTCA B YaCTH, HE 3aTpar! HBalOH.leﬁ ITY CCRUIKY.

H3nanne oprOHAILHOE
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3 Tepmuubl H onpeneIeHHA

Jna uened HacTosimero CBOAA MPABHI HCHONB3YIOTCA CHCHYIOIMHE TEPMHUHBI H
OMNpeAeICHH:

3.1 Geronnas KoHCTPYKUHsA: KOHCTPYKIMS, BhITONHEHHasA W3 6eToHa 6€3 apMmaTypbl
WM ¢ HeOONBHIIMM KOJHYECTBOM apMaTyphl, YCTaHOBIEHHOH 10 KOHCTPYKTHBHbBIM
cooOpaxkeHHAM; PacYeTHEIE YCHIMA OT COOCTBEHHOrO Beca M BHEUIHMX Harpy3ok H
BO3/IeHCTBIM B 6ETOHHOM KOHCTPYKLIMH BOCTIpHHUMAIOTCSH OETOHOM.

3.2 xene3006eTOHHAA KOHCTPyKkumMA: KOHCTPYKLMsA, BBIMONHEHHas M3 OeToHa W
pabodeit CTaIbBHOH apMaTyphl; PAacuyeTHBIE YCHIHA OT COOCTBEHHOro Beca M BHEIIHHX
Harpy30K M BO3ICHCTBUA B KeJ€300€TOHHON KOHCTPYKLHH BOCTpPHHMMAIOTCS GETOHOM U
paboueii apmMatypoit.

3.3 cranexene3ofeToHHan KOHCTPYKuuA: KOHCTpYKLMS, BBIIONHEHHas M3 OeToHa,
pabouell cTepxHeBOH apMmaTypel M pabouecii apMaTyphl M3 JHCTOBOTO IIPOKATA; PACHETHBIE
YCHJIHA OT COOCTBEHHOTO BECa M BHEIHUX HAarpy30K H BO3JEHCTBHH B CTallexkene300eTOHHOM
KOHCTPYKUHH BOCTIPUHUMAIOTCA GeTOHOM M paboyelt cTepxHeBOH U JIMCTOBO} apMaTypoi,

3.4 craneGeroHnast KOHCTpPyKumsi: KOHCTpYKLMs, BBITONHEHHas H3 OeToHAa W
BHeWIHeH pabouelf apMaTypsl U3 JIMCTOBOIO NPOKATA; PACYCTHBIE YCHIHA OT COGCTBEHHOrO
BeCa U BHELIHHX HAarpy30K U BO3AEHCTBUH B cTa/le6eTOHHON KOHCTPYKIUMH BOCIPHHHMAIOTCS
6eTOHOM H JIUCTOBOH apMaTypoi.

OcHoBHble OyKkBeHHBIE OOO3HAYEHHs, NPHHATHIE B HACTOALIEM CBOIE TIPaBui,
TMPUBE/IeHbI B IPHIOXKEHHN A,

4 O0mue MoI0KeHHS

41IIpn  npoeKTUpoBaHMM  GETOHHBIX W XKeNe300eTOHHBIX  KOHCTPYKUHMM
TUPOTEXHHYECKHX CoOpyxeHull HeoOXoOHMo cobmogaTs, kpome TpeGoBaHMM AaHHOTO
cBoa npasuJ, Taoke Tpebopanus CIT 58.13330,

4.2 BriGop Tina GETOHHBIX ¥ XKeNe300eTOHHBIX KOHCTPYKIHMIA (MOHOJNMTHHIX, COOpHO-
MOHOJIUTHBIX, COOPHBIX, B TOM 4HCIE NMPEIBApUTENbHO HANPSKEHHBIX M 38aHKEPEHHEIX B
OCHOBaHHE) MOMKEH INPOU3BOAUTHCA MCXOMS U3 TEXHUKO-IKOHOMHYECKOTO COTNOCTABICHUS
BAPHaHTOB C YYETOM ONTHUMAJbHOTO HCMOIB30BAaHUA TPYAOBBIX DPECYPCOB, MaTepHalOB,
CTHMYJIHPOBAHUSA 3HEPTOCOEPEIKSHHS, CHIKSHUS CTOMMOCTH CTPOHTENILCTBA,

IMpu BriGope oeMeHTOB cOOPHBIX KOHCTPYKUMH  crlefyeT paccMaTpHBath
eNecoobpa3sHOCTh  NPHUMEHEHHS TPEABAPUTENBPHO  HANMPMKEHHBIX  KOHCTPYKLMH  u3
BBICOKOIIPOHHEIX OETOHOB 1 ApMAaTyPBI.

Tuns! KOHCTPYKLUMH, OCHOBHBIE Pa3MEpPE! X 3JIE€MEHTOB, 4 TAKKE CTENEHb HACHIIICHUS
HKeNe300€TOHHBIX KOHCTPYKUMH apMaTypodl HEoOXOAMMO INpPHHHUMATh Ha OCHOBaHHH
CPaBHEHHS TEXHHKO-3KOHOMMIECKUX N0Ka3aTeneil BapHaHTOB,

43  OnemeHTol  COOpHBIX  KOHCTPYKUMH  JO/DKHBI  OTBEYaThb  YCIOBHAM
MEXaHHU3HPOBAaHHOTO H3TOTOBJICHHS Ha CTIELAATN3HPOBAHHBIX IPERIPUITHAX.

Cnemyer paccMaTpuBaTh Lieqecoo0pasHOCTh YKPYMHEHHs COOPHBIX KOHCTPYKUMH ¢
Y4YETOM YCIOBHH HX U3rOTOBJIEHHS, TPAHCIOPTHPOBAHHS M I'PY30NOABEMHOCTH MOHTAXKHBIX
MeXaHH3MOB.

4.4 JIns MOHONMTHBIX KOHCTPYKUMI CHERYeT MpedyCMAaTpHBAaTh YHMOUUMPOBaHHHIE
pa3sMepBbl, MO3BOJIAIONINE NPHMEHATE HHBEHTAapHYI0 onaryOKy.
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4.5 KOHCTpYKUMY Y37T0B ¥ COCAMHEHHH 3/1eMEHTOB B COOPHBIX KOHCTPYKIMSAX AOJKHBI
obecneunBaTh HANEKHYIO Ilepeiady YCHIHH, NPOYHOCTH CAMHX 3JIEMEHTOB B 30HE CTHIKA, a
TaKXe CBA3b JONOIHUTEIBHO YI0XKEHHOT0 6€TOHA B CTBIKE C 66TOHOM KOHCTPYKLIHH.

46IIpu  NpPOEKTHPOBAHHKW  KOHCTPYKLUHMM  T'MOPOTEXHHYECKHMX  COOpYXEHHii,
HENOCTaTOYHO anpoGHPOBaHHBIX MpPAKTHKONM IPOEKTHPOBAHHA M CTPOMTENBCTBA, I
CIOXHBIX YCHOBHMHl CcTAaTMYeckol W NMHAMH4YECKOH paGoThl KOHCTPYKLMM B JIOTIONHEHHE K
pacueTaM HeoOXOUMO NpeayCMaTPUBATh IPOBEACHHE SKCTIEPUMEHTANBHBIX HCCIIEAOBAHHUIA.

4.7 Ina  obecrieueHus TPeOYEMOH BOJOHENPOHMIIAEMOCTH M MOPO30CTOHKOCTH
KOHCTPYKLHH He06X0AMMO NIpeyCMaTpHBaTh CICAYIOHHE MEPOTPHSTHS:

ykaagky OeTOHa COOTRETCTBYIOLIMX MApOK IO  BOJOHENPOHHLAEMOCTH M
MOPO30CTOHKOCTH CO CTOPOHHI HANOPHOM IpaHM H HapyXHsIX MOBepXHOCTeH (ocobeHHO B
30HaX NEPEMEHHOTO YPOBHA BOJIEI);

NpPUMCHEHNE TMOBEPXHOCTHO-aKTHBHEIX H00aBoK K OeToHy (BO3MyXOBOBJEKAIOIIMX,
MAaCTHOULIUPYIOMHUX H Ip.);

YCTPOMCTBO NPOTHBOGHILTPALIMOHHEIX 3E€MEHTOB (YIUIOTHEHH) B Ae(OPMallMOHHEIX
IIBaX U IPUMEHEHHE CHIELHATLHON TEXHONOTMH TIOATOTOBKH FOPU3OHTAILHBIX CTPOUTEIBHBIX
LLIBOB;

YCTPONCTBO peHaxka co CTOPOHbI HATOPHOH I'PaHM.

Brifop MeponpusTuii ciiellyeT MNpPOM3BOAMUTb HA OCHOBE TEXHHKO-DKOHOMMYECKOIrO
CpaBHEHNA BAPHAHTOB.

5 MaTepHalbl 17151 GeTOHHbIX H Kej1€300e TOHHBIX KOHCTPYKIHH

Beron

5.1 beron nna G€TOHHBIX M JkeNe300€TOHHBIX KOHCTPYKLUMH IMAPOTEXHHYECKHX
COOPYXXEHUI JOIKEH yIoBjeTBopATh Tpebopanuam 'OCT 26633 u ykasaHHAM HacTOAMEro
paszerna.

52Tlpn  npoekTHpoBaHMM  O€TOHHBIX ¥  JKene300eTOHHBIX — KOHCTPYKLUMil
TUAPOTEXHUYECKHX COOPYXKEHWH B 3aBHCHMOCTH OT BHIAA M YCIOBHt paGoThl HeOOXORMMO
yCTaHaBIHMBAaTh [OKA3aTENM KayecTBa OCTOHA, OCHOBHBIMH H3 KOTOpBIX ABAAIOTCA
ClleyIONHE!

a) K1acchl OeToHa 1o npounocTH Ha cxatue (MIla), KOTOpble OTBEYAIOT 3HAYCHHUIO
TapaHTHPOBaHHON MpodYHocTH GeroHa, ¢ ofecnedenHocThto ¢ =0,95. B  maccuBHBIX
COOPYEHUSX [ONYCKaeTCs NpUMEHEHHe OCTOHOB CO 3HAYEHHAMH TapaHTUPOBAHHOM
IPOYHOCTH ¢ 00eCIIEYeHHOCTEIO ¢ = 0,90,

Jlns BHYTpeHHe}H 30HBI GETOHHBIX IPABUTALMOHHBIX TIOTHH AQIYCKAeTCA IPHMEHEHNE
6€TOHOB CO 3HaYEHUAMY rapaHTHPOBAHHON IPOYHOCTH ¢ o6ecneyeHHocTho ¢ = 0,85.

B rpoexTax HeoGXOAUMO MpeaycMaTpHBaTh CiEAYIOINe KIacchl 6eTOHa [0 MPOYHOCTH
Ha cxarue: BS; B7,5; B10; B12,5; B15; B17,5; B20; B22,5; B25; B27,5; B30; B35; B40.

Ilpy HamnexamieM o0OOCHOBAaHMH HONYCKARTCS YCTaHABIWBATH IIPOMEXYTOYHBIE
3HaueHHA KiaccoB OeTOHa MO MpPOYHOCTM Ha CXaThe, OTIMYaAlOWMecs OT BBIle
NEPEUHCICHHBIX. XapaKTepUCTHKH 3THX GETOHOB CliefyeT IPUHIMATD HHTEPIOJALHEH;

6) kiacchl 6eTOHa [0 NPOYHOCTH Ha OCEBOE PACTHKEHHE.

OTy XapaKTepUCTHKY YCTaHaBIMBAlOT B C/ydasx, KOTJa OHa ONMpeneNsteT NpOYHOCTh
KOHCTPYKUMH 1 KOHTPOJIUPYETCA Ha HPOU3BOACTBE.

B npoexTtax Heo6X0AUMO MpexycMaTpHBaTh CICNYIOILHe KIacck 6eTOHa M0 NPOYHOCTH
Ha oceBoe pacTdxenne: 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) Mapku 6eTOHa 10 MOPO30CTOHKOCTH.

B npoekrax Heofxogumo mpemycMaTpuBaTh CHELylOUMe Mapkh OeToHa O
Moposocroiikoct: F50; F75; F100; F150; F200; F300; F400; F500; F600; F700; F800; F1000;

T) MapkH 6€TOHa 1o BOJOHENPOHHIIAEMOCTH.

B npoekrax He00XOOHMO MNpeXycMAaTpHBaTh CACAyIOIMMe MapkH OeToHa 1o
BoiOHenpoHuItaeMocTi: W2; W4, W6; W8; W10; W12; W14, W16; W18; W20,

5.3 K 6GeToHy KOHCTPYKUHH T'MOPOTEXHHHYECKHX COODYXEHHH MOTYT NMPENbABIATHCA
JOTIOIHUTENBHBIC, YCTAHABIHBAEMBIE B IPOCKTAX H NOATBEPIKAAEMBIE IKCIIEPUMEHTAILHBIMU
HCCIIEAOBaHHAMY TpeGOBaHHA: MO MPOYHOCTH HA CHBHF FOPH3OHTANBHBIX CTPOWTENIBHBIX
IIBOB, NPEACALHON PacTDKUMOCTH, CONMPOTUBASEMOCTH UCTHPAHUIO NOTOKOM C AOHHBIMH H
B3BEUICHHLIMH HaHOCaMH, CTOMKOCTH NPOTMB KaBUTALMY, TEIIOBBIACICHHIO IPH TBEPAECHHH
GeToHa, OTCYTCTBHIO BPEIHOTO B3aUMONSHCTBHA IEI0YEli LIEeMEHTa C 3aTIOIHUTENIAMM ¥ Jp.

SHaueHHss mpeleabHOR  pacTshkMMocTH  OeToHa W CABMIOBOM  NPOYHOCTH
FOPU3OHTAJILHBIX CTPOMTENBHBIX [IBOB HPHBENEHBI COOTBETCTBEHHO B Tabuuuax B.6 u B.8
npuIoKeHus b.

5.4 TpeboBanHa X OGCTOHY KOHCTPYKUMH TMAPOTEXHMYECKMX COOPYXEHHi Mo
NPOYHOCTH Ha CXKATHE M PACTHKCHHE, MOPO30CTOUKOCTH, BOMOHEMPOHMUIAEMOCTH H T.O.
HEOOXOIMMO YCTaHaBNHBATh AUGOEPSHLUHPOBAHHO [0 30HAM COOPYXKEHHs, MPH 3TOM
TpeGOBaHMA K TEXHHYECKHM XapaKTepHcTHkaM OeToHa JO/DKHBI  COOTBETCTBOBATH
bakTHYeCKUM YCAOBHAM paboThl OETOHa Pa3NMYHBIX 30H M 4acTell cOOpYXeHuil B mepron
CTPOUTENBLCTBA H IKCILTyaTallvH,

5.5 Cpox TBepaeHMs (Bo3pacT) GETOHA, OTBEHAIOWIMIA ero KnaccaM MO MPOYHOCTH Ha
CXKaTHE, Ha OCEBOE PAacTAKEHMe M MapKe M0 BONOHENMPOHHUAEMOCTH, MpHHHMAaeTcd, Kak
TPAaBUJIO, IV KOHCTPYKLHH PEYHBIX THAPOTEXHHUECKHX coopyxeHuii 180 cyr, 4 cGopubix
Y MOHOJIMTHBIX KOHCTPYKUMH MODPCKHMX M PEYHBIX NMOPTOBBEIX coopyxeHuit — 28 cyt. Cpox
TBep/ieHuA (BospacT) GeToHa, OTBevalOIMil €ro MPOEKTHOH Mapke MO MOPO3OCTOHKOCTH,
NpUHUMaETCH 28 CyT.

NNpuMeganue — Ecnu U3BECTHBI CPOKH (aKTUYECKOTO HATPYIKEHHS KOHCTPYKHUMI, COCOOBI MX

BO3BENCHHSA, YCTOBHS TBEDACHMS OETOHA, BMA M KAadeCTBO NPHMEHSAEMOTO LEMEHTa, TO JOIMyCKAeIcs
YCTAHABIHBATH K/IACC ¥ MApKH O€TOHa B HHOM BO3PACTE.

5.6 Knaccet 6eToHa 110 NMPOYHOCTH Ha CXKAaTHE M pacTsXKeHHe NOMKHEI HAa3HAYaThCH B
3aBUCHMOCTH OT YPOBHSA HANPAXEHUH B pPacYeTHBIX 30HAX COODPYXEHHA C YUETOM
(bakTHYECKOro BPeMEHH Harpy XeHUs KOHCTPYKUHMHA.

Jina  Kene300€TOHHBIX DJIEMEHTOB M3 THXKeIoro OEToHa, pacCUMTBIBAEMBIX Ha
BO3JCHCTBHE MHOTOKPAaTHO IOBTOPAIOILEHCA HArpy3kd, M >Kene300eTOHHBIX CKATBIX
CTEPXKHEBBIX KOHCTpYKLMH (HabGepexkHble THMa 3CTakal Ha CBasX, ¢BaAX-000JIOMKAX H T.IL)
ClenyeT NpUMEeHATh OETOH Ki1acca Mo NPOYHOCTH Ha cxartue He Huxke B20.

Jind penBapuTeNbHO HAMPKEHHBIX 3IEMEHTOB CASTYET NPUHUMATEL GETOH Kiacca 1o
MPOYHOCTH HA CXAaTHe: He MeHee B15 — 1ns KOHCTPYKuMil €O cTepixHeBOH apMaTypoif; He
meHee B30 - a4 aneMenTOB, NOTpYXaeMbIX B rPYHT 326MBKOH WM BHOpHpOBaHKeEM.

5.7 TpeGoBaHus MO MOPO3OCTOMKOCTH NPEABABIAIOTCA TOJBKO K GETOHY, KOTOpBIH
HaXOJNMTCS B 30HE TIEPEMEHHOTO YPOBHA BOABI, M HapyXHOMY HaIBOAHOMY GetoHy. Mapky
OeToHa M0 MOPO30CTOMKOCTH CIICAYET HA3HAYATh B 3aBUCHMOCTH OT KIMMATHYECKHX YCNOBH#
paiioHa CTPOMTENbCTBA H YHC/IA PACYCTHBIX LIMKJIOB {CMEH) MONIEPEMEHHOTO 3aMOPAXKHBAHHS
H OTTAaWBaHMs B TedyeHUE roAa (MO JAHHBIM JOATOCPOUHBIX Habmodenuil), ¢ y4eTom
IKCTUIYaTaLHOHHBIX YCIOBHIA.
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Jns KOHCTPYKUMIA 1 yacTell COOPYKEHHI B 30HE MEPEMEHHOTO YPOBHS BOAH! (BKJIIOYas

IBYXMETPOBYIO 30HY Hal Hel) MapKy O€TOHa 110 MOpPO30CTOMKOCTH CIEAYET NpHHUMATh 1O
tabmuue 1.

Tabnuna l
Mapxka 6eTOHA 10 MOPO3OCTOHKOCTH [IPH YACIIE LUKIIOB
KﬂﬂMaTH‘{ecxue nonepeme}moro 3aM0pa7KHBaHHH Y OTTAUBaHUA B roj
yonosua RO25 o650/ 51-100 | 101-150 | 151-200 | 201 ~250 | 251 - 300
BKIAKYHUTEJILHO

YMepeHHsle F50 F100 F150 F200 F300 F400 F600
Cypossle F100 F150 F200 F300 F400 F600 F800
Ocobo cypoBsie F200 F300 F400 F500 F600 F800 F1000

INTpuMmeygaHus

1 KimmarnyeckHe YCTOBHA XapaKTEpPH3YIOTCA CpeJHEMECAHOH Temneparypod Haubonee XOMOXHOTO
MecAua: yMepeHHble — Beinie Mutyc 10 °C; cypoBsie — o1 muxyc 10 no Muryc 20 °C BiunounTensHo; 0¢o60
cypoBble — Hike MuHYc 20 °C. Cpemmemecsunble Temneparyphl HauGonee XOJIOZHOTO Mecsua ansd paloHa
cTpouTtenbeTsa onpenenatores no CIT 131,13330, a Takske no JaHHBIM THAPOMETEOPONOTHUECKON CITYKOEI.

2 Tlpu OZHOBPEMEHHOM BO3JEHCTBMH 3aMODPAXKUBAHHS — OTTAMBAHMA M arpecCHBHON BOIBI-CPEIBI
Heobxonumo yuuTHIBaTH TpeGOBaHMsA, npeApaBIfcMBE K Martepuanam M KoHctpykuuam CIT28.13330
u FOCT P 53231, v npumenaTs GeToHE! 60/1ee BRICOKMX MapOK [0 MOPO30CTOMKOCTH: NpH Bo3AeHCTBHY ciabo-
H CPe/IHearpecCUBHOM BOBI-CPe/bl — Ha OJHY CTYNCHb, a IPY BO3ACHCTBUHM CHIBHOATPECCHBHOM BOIBI-CPEIB —
Ha JIBE CTYIICHH.

Jns HamopHBIX KOHCTPYKUMH TFHIPOY3JIOB C BONOXpPAaHUIMIAMM MHOTQJIETHETO H
FOJOBOI'0 PEryJHpOBaHUA CTOKa B 30He cpabOTKH BOJOXPAHWIIMILA IO TOPH3OHTA MEPTBOTO
obbema Mapky O€TOHa O MOPO30CTOMKOCTH HOJKHEI ObITh He Huke F150 — nnis ymMepeHHBIX,
F200 — nna cypossix 1 F300 — s 0060 CypoBBIX KIHMaTHIECKUX YCIOBHH.

Jns HaABOAHOM 30HH COOpYXEHHH Mapky GETOHa MO MOPO3OCTOHKOCTH Ha3HAYAIOTCA C
y4eToM aTMOCQEpHBIX BO3feiicTBHM, HO He Hmxke F100 — mis ymepennnix, F150 — mna
cyposbix U F200 — 1y1s 0060 CypoBBIX KITMMAaTHYECKHX YCIIOBHUIA.

HpumeaaHue — [[na HapyKHBIX 30H COOPY)KEHH M KOHCTPYKLMH, Iic IPH OCHOBHBIX COYETAHHAX

Harpy3oK M BO3JEHCTBHH MMEIOT MECTO DACTSATMBAIOIIME HANPHKEHHS (Aedopmauuu), ciefyeT NPHMEHATH
6eTous! ¢ Oosiee BBICOKOH (HE MEHEe, YeM Ha OJIHY CTYTIEHb) MOPO30CTOHKOCTBIO.

5.8 Mapky 6eToHa [0 BOJIOHENPOHKLIAEMOCTH HA3HAYAIOT B 3aBUCHMOCTH OT I'PafiMeHTa
Hafopa, ONpENciseMOro Kak OTHOIICHHE MAaKCHMaJbHOTO Hamopa, M, K TONINUHE
KOHCTPYKUMH (MIM pacCTOSHHMIO OT HAamOpHOH rpaHM O JApeHaxa), M, U TE€MNEPaTyphl
KOHTaKTHPYIOWEH ¢ coopyxeHueM Bopl, °C, no tabnuue 2 ¢ y4eToM arpecCHBHOCTH BOZbI-
cpexs no CIT 28.13330.

B HeTpeWIHHOCTOHKHX  HANOPHBIX  )KeNe300€TOHHBIX  KOHCTPYKUMAX M
HETPEIMHOCTONKHX O€3HANOPHBIX KOHCTPYKLMAX MOPCKHX COOPYXEHHMH NPOEKTHas Mapka
OetoHa no BOJOHENIPOHUIAEMOCTH AOKHA OBITH He Hibke W4,
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Tabnunpa 2
Mapku 6eToHa MO BOLOHENPOHRLAEMOCTH
Temnepatypa npy rpajeHTax Hanopa
Bozsl, °C oS CcBEIMIE 5 cesme 10 cauie 20 1o 30
BKJIIOYHUTENILHO no 10 o 20 BKJIFOYHTEILHO
Mo 10 BKTIOYHTENBHO W2 W4 Wé W8
Carinie 10 10 30 BKMOYATENBHO w4 W6 w8 w10
Csoruze 30 w6 W8 W10 W12
[TpumeyvaHne — Jins KOHCTPYKUMIA C rpagueHtoM Hanopa ceelue 30 cielyer HasHauats Mapky

OeToHa no BogonenponuuaeMoctn W14 v Bole.

5.9 Crenyer npemycMaTpuBaTh LIHPOKOE IIPUMEHEHHE J00aBOK HOBEPXHOCTHO-
axtusHeIX BewecTB (JICT, C-3, CIO, JIX/] u ap.), a Taioke NpUMEHEHHE TOHKOAUCHEPCHBIX
MHHEpaJIBbHBIX H00aBOK, OTBEYalOIMX TPEOOBAHUAM COOTBETCTBYIOIUMX HOPMATHBHEIX
JIOKYMEHTOB.

O6sacTi palLMOHANBHOTO IMPHUMEHEHHT [00aBOK Ui OETOHOB TIHAPOTEXHUYECKHX
COOpY>KeHHH NpUBEIEHH! B NPHNOKEHHH B,

5.10 Ilpu npeassiBicHUM K OeTOHY COOpYXeHWH TpeGOBaHHMH K CONPOTHBIAEMOCTH
VCTHMPAHHIO TIOTOKOM BOJBI ¢ BJIEKOMBIMM HaHOCAMM MJIM CTOMKOCTH MPOTHB KaBUTAUMH
Knacc GeToHa MO MPOYHOCTH Ha CKaTHE AOJKeH ObITh He HIbke B2S5, mapka Gerona o
MOpo30cTolikocTH — He Hibke F300, Mmapka GeToHa 1o BOJOHENPOHHUIIAEMOCTH — He Hibke W8,

5.11 Tpu coOTBETCTBYIOLIEM TEXHHKO-5KOHOMHYECKOM OOOCHOBaHUHM Ui GETOHHBIX
Kene306eTOHHBIX KOHCTPYKUMH MHAPOTEXHUIECKUX COOPYKEHHH HOMYCKAaeTCs HCIIONB30BaTh
OeTOHB Ha HampAraeMoM lEMeHTe, a AN CHWKEHHS Harpy3ku OT COGCTBEHHOro Beca
KOHCTPYKIHY — JIETKHE GETOHBI.

5.12 Jlng 3aMOHOIHYMBAHUS CTHIKOB 3J€MEHTOB COOPHBIX KOHCTPYKUMH, KOTOpLIE B
NpoIiecce IKCIUTyaTalMu MOTYT MOJABEPTaThCA BO3ACHCTBHIO OTPHIATENBHBIX TEMIEPATyp
HapY’>KHOTO BO3[yXa WM BO3ICHCTBHIO arpeCcCHMBHON BOAEI, CIGAYET NMPHMEHATh GEeTOHBI
NPOEKTHBIX MAapOK 110 MOPO3OCTOMKOCTH M BOJOHEMPOHHUAEMOCTH HE HIDKE NPHHATBIX s
CTBIKYEMBIX 3JIEMEHTOB.

5.13 Knacc GeroHa mo NPOYHOCTH Ha CXKATHE W Ha OCEBOE pacTsKEHHE CleayeT
NpUHUMATh 1o TabmuuaM 3 ¥ 4 B 3aBHCHMOCTH OT 3HAaYeHWIl PACYETHBIX COMPOTHBICHHH
0eToHa, ONpeneneHHBIX B COOTBETCTBUM C YKasaHUsAMHM paszaenoB 8, 9, 10 Hacrosmero csoaa
NpaBuJI,

5.14 PacueTHsle COTIPOTHBACHUS OETOHA [/11 NPENENbHBIX COCTOSHMI NMEepBOM IpyIsL
Ry ¥ Ry cHmxaroTes (WM TOBBIIIAIOTCA) IMyTeM YMHOXEHHS Ha KO3dGUIMeHTH YcaoBHit
paboTel GeToHa Ys , YUMTHIBAIOIIME BIMSHHE Ha- €r0 MPOYHOCTh COYETAHUS HArpysok,
pasnMymMs B Bo3pacTe OCTOHa B KOHCTPYKUMM KO BPEMEHHM €€ HarpyXeHHA
SKCIUIyaTaUHOHHBIMU Harpy3kaMu M B BO3pacTe 0eToHa, COOTBETCTBYIOIUEM €ro KIaccy [0
TPOYHOCTH, Pasiiuypsl B MPOYHOCTH GeTOHA B COOPYXEHHWH M B KOHTPONBHBIX 0fpasuax,
CXEMB! HarpyXeHHs, rpaiueHTa AedopManuil Mo cedeHuio, GpOpMbI MOMEPEUHOro CeYeHHH,
CJIOXHOTO HANIPSXKEHHOTO COCTOSHMA, THNA U Pa3MEPOB KOHCTPYKIHH, CTPOUTENbLHBIX ILIBOB,
MHOTOKPAaTHOrO  [IOBTOPEHMSI HArpy30K; CXeMBl, Ko3QduuueHTa W  AUCIEPCHOCTH
apMHpOBaHHKs, IPYrUX (akTOpoB. 3HaueHus KodbOULUWEHTOB ycioBUH pabGoTel GeToHa
TIpUBeieHb! B Tabnuue 5.



CII 41.13330.2012

PacyerHble conpoTHBICHHS OETOHA IS MpPEeNCIbHbIX COCTOAHHH BTOPOH rpymnminl R s
U Rps.ser BBOIAT B pacuer ¢ kodbduuueHToM ycnosuit paboTsl 6eTOHA Yp; = 1, 32 HCKIIOUEHHEM
ciyyaes, ykasaHHbIX B 9.2, 9.3, 10.13.

5.15 Koad¢puumentr ycnouit paboTEl GETOHHBIX KOHCTPYKUMI, YYHTHIBAIOLIMI
BIMAHHE Ha HPOYHOCTh pacTAHyToro OeToHa rpamueHta pedopMauui Mo cedeHHio,
onpeznenserca no hopmyine

Vo3 =1+c/hy M

¥ npuHNMacTcs He 6onee yp3 = 2,
roe ¢ - TapaMeTp, saBHcAmIMH OoT Kmacca GETOHa, €ro CIPYKTYpBI, BAAXHOCTH H
Ipyrux ¢paxTopos;
BBICOTA PAcCTAHYTOH 30HBI CEYEHUSH, CM, ONpEACICHHas B NMPEXNOIOKECHUN
ynpyro# paboTs 6erona.

3naueHns mapamerpa ¢ ClelyeT ONpPEAENITh Ha OCHOBAHHH IKCTIEPHMEHTANbHBIX
uccaenosanuit, s coopyxkenn#r 1 wu Il knaccoB Ha npeaBapuUTeNbHOH CTaiuH
NpOeKTUpPOBaHuA, a s coopyxenuit III u IV kmaccoB Bo Bcex cnydaix napaMeTp ¢

h -

IOMycKaeTcs IPUHUMATH 1o Tabnuue 6.

Tabnrua 3
HopmaTueHeie i pacdeTHBIE ConpoTHBieHus GeToHa, MITa (kr/eM %)
HOPMATHBHBIE COTIPOTHBIICHHSI; PACYETHBIE pacyeTHbIE COMPOTHBICHAA
Knace CONPOTHBJICHNAN 1is PEICTBHEIX COCTOSHMIA JUISL NPEAENBHBIX COCTOAHMI
Getona BTOPOH TPYNITEI nepBoW rpynims!
no Pacrsxxenue oceBoe PacTIKEHHE OCCROE
MPOYHOCTH Cixatue Rbln 3
Ha R Cikatne Ry,
ocenoe biser oceBoe
okatve Ry s 6eToH 6 R 6eTon 6eToH
Ry ser BHGpHpO- CTOH ¢ BuGpHpo- yKaTaH-
BaHHBIA YKaTaHHLIH BaHHBIA HBIH
1 2 3 4 5 6 7
BS 3,5(35,7) 0,55(5,61) | 0,39(3,98) 2,8(28,6) 0,37(3,77) | 0,26(2,65)
B7,5 5,5(56,1) 0,70(7,14) | 0,58(5,92) 4,5(45,9) 0,48(4,89) | 0,39(3,98)
B10 7,5(76,5) 0,85(8,67) | 0,78(7,96) 6,0(61,2) 0,57(5,81) | 0,52(5,35)
B12,5 9,5(96,5) 1,00(10,2) 0,95(9,70) 7,5(76,5) 0,66(6,73) | 0,63(6,42)
B15 11,3(115) 1,15(11,7) 1,10(11,2) 8,9(91,0) 0,75(7,65) | 0,73(7,45)
B17,5 13,0(133) 1,27(13,0) 1,23(12,6) 10,3(105) 0,83(8,41) | 0,80(8,20)
B20 14,9(152) 1,40(14,3) 1,38(14,1) 11,7(120) 0,90(9,18) | 0,90(9,15)
B22,5 16,7(170) 1,50(15,3) - 13,1(134) 0,97(10,0) -
B25 18,5(189) 1,60(16,3) - 14,5(148) 1,05(10,7) -
B27.,5 20,2(206) 1,70(17,3) - 15,8(161) 1,12(11,4) -
B30 22,0(224) 1,80(18,4) - 17,0(173) 1,20(12,2) -
B35 25,5(260) 1,95(19,9) ~ 19,5(199) 1,30(13,3) -
B40 29,0(296) 2,10(21,4) - 22,0(224) 1,40(14,3) -
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Ta6nuua 4
HopMaTusHble ¥ pacyeTHEIE CONPOTHBACHNS 6€TOHA NIPH OCEBOM PaCTKEHUH,
MITa (kr/cm 2)
Knace Getora HOPMAaTHBHbIE COMPOTHBRIICHAA
MO NPOYHOCTH i Pac4eTHEIC COMPOTUBIICHUA
Ha PACTAXCHHE PACuETHBIC CONPOTHBIEHHS JU1% PENENBHEX COCTORHHH
JUIA TIPEAETBHBIX COCTOAHUA NePBO MoYHNEL R
BTOPOH FPYIINL! Ry Ry ser PBOM TPy b
B, 0,8 0,8 (8,1) 0,62 (6,32)
B, 1,2 1,2 (12,2) 0,93 (9,49)
B, 1,6 1,6 (16,3) 1,25(12,7)
B, 2,0 2,0 (20,4) 1,55 (15,8)
B,2,4 2,4 (24,5) 1,85(18,9)
B, 2,8 2,8 (28,6) 2,15 (21,9)
B, 3,2 3,2(32,4) 2,45 (25,0)
Tabnuua s
Koapdunment ycnomnit

®akropsl, 00yCNaBIHBAOIINE BBEACHHE

paboTe! 6eToHa

JehcTBIH Hanpsmce}mﬁ Pa3HOT0 3HaKa

koadduunenta ycnopuii paboTel 6eToHa YcnosHoe
3naycHue
o6o3HaueHue
1 2 3
1 BeToHHBIE KOHCTPYKUUH
a) OCHOBHOE COYETaHHE Harpy3oK M BO3AeHCTBHA Vo1 0,9
6) ocoGoe coueTaHHe HArpy30K ¥ BO3ACHCTBHIA € y4eTOM Yo 1,1
ceficMHUYeCKHX
B) BHELIEHTPEHHO C)KATble YIEMEHTHl, He BOCIPHHHMAIOILYE Y2 1,3
HaTop BOJbI ¥ HE IOABEPKEHHBIE NEACTBHIO arpecCHBHOM
Cpellpl, pacCYnThIBacMble 6€3 yueTa CONnpOTHBICHHUS
pacTAHyTOHN 30HEI CeYeHUS
T) Apyrue OeTOHHBIE 3IEMEHThI Vo2 1,0
1) BAMSHHE IPafHeHTa PaCTATHBAIOWINX AedopMaruii o Yo3 [To 5.15
CEUEHHIO
€) BIUsHYUE (OPMBI TONEPEYHOr0 CEYEHHA KOHCTPYKUMH Y4 [To 5.16
) BIHAHHAE CIOXHOTO HANPSDKEHHOTO COCTOSHMUS Yos M0 5.17,5.18
3) BIMAHUE pa3sMepOB KOHCTPYKLMHA Yo ITo 10.9
2 XKene3o6eTOHHBIE KOHCTPYKIIHH

a) OCHOBHOE COYETAHME HArPY30K M BO3LEHCTBUI Yo1 1,1
6) ocoboe coueranue Harpysok u Bozaeficteuit 6e3 yuera Yo7 1,2
CceHCMHYECKHX
B) ocoBoe coueTanne Harpy3oK 1 BO3AEHCTBHIL ¢ yueTOM
CEHCMUYECKUX:

TIPH pacyeTe SIEMEHTOB ¢ apMaTypo# KiaccoB A-I, A-II, Vo7 1,3

A-III, Bp-I o HopManbHEIM CEUSHUAM;

TO K€ C apMAaTypOH IPyrHX KIIACCOB; Y7 1,2

[IpY pacyeTe SASMEHTOB 110 HAKIIOHHBIM CEYCHUAM Yo7 1,1
T') BIMSHHE YUCTIA PSIOB apMaTyphl Yes ITo 5.19
) BIusHAE K030 dUIHUEHTa 1 JUCTIEPCHOCTH aPMHUPOBAHKA Yb9 Mo 5.20
€) BIHAHHE Heynpyroi paboTel GeTOHa pacTAHYTOM 30HbI Y10 Mo 5.21
%) BIMAHUE THI0CKOTO HANPSXXEHHOTO COCTOAHUSA NpU Yo Mo 5.22
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Oxonuanue mabauyvt 5

Koadpuunent yenosuit
DakTopk!, 00ycIaBaNBaIOIUNE BBECHHE paboTe! GeToHa
ko3 duumenTa ycnosuit pabotst GeToHa VYcaoBHoe
3HayeHHe
obo3HaveHHe
1 2 3
3 BeTOHHBIE H e1e300€TOHHBIE KOHCTPYKIUH
&) MHOTOKP&THOE TOBTOPEHHE HAaIrPy3KH Yo12 ITo 5.23
6) BIMAHKE HA MPOYHOCTh GETOHA CTPOMTENBHEIX LIBOB:
ckaToro 6eToHa, Y13 1,0
pacTaHyToro 6eToHa Yo13 Ilo 5.24
B) BIMSHHE Bo3pacTa GeTOHa KO BPEMEHH HAarpyXeHU Yo14 Mo 5.25
KOHCTPYKUMH 3KCIUTY aTaAMOHHBIMY HAIPY3KaMH
I') BIMAHHE Pa3IHYKA B IPOYHOCTH GETOHA B KOHCTPYKLMHU ¥ Yois Mo 5.26
B KOHTPOJIbHBIX 0Gpasnax

llpumeuanus

1 Ilpn onHOBpEMEHHOM XEHCTBMM HECKONLKHX (DaKTOPOB, BIMAIOWMX Ha NMPOYHOCTs GETOHa, B pacyeT
BBOJIUTCS NMPOM3BEAEHHE COOTBETCTBYIOUIMX KOIPMLMEHTOB ycnopuii paboTsl, HO He MeHee v, = 0,45 U He
6onee v, = 2,0.

2 KodhdUUHEHT 7Yy14 Y4WTHIBAETCd NpH OGOCHOBAaHMH TPOYHOCTH MACCHBHBIX KOHCTPYKUMHA,
BO3BOAMMBIX B TeueHue 1 roxa u Gonee,

3 KoaphHUMEHT ;5 YUHTHIBaCTCA NPpU 060CHOBAHMY NPOYHOCTH KOHCTPYKUMH, MUHUMATbHBIN pa3mep
KOTOPBIX HE MeHee 1,5 M,

Tabauna 6
Knacc 6etona
10 IPOYHOCTH BS B7,5 | B10 | B12,5| BI5 | B20 | B2S B30 | B35 | B40
Ha CXKaTHe
¢, CM 8,0 7,9 7,7 7,5 73 6,7 6,1 5,5 49 44

5.16 Koadpduiment ycnosuii paboTel OGETOHHBIX KOHCTPYKLHMH, YYHMTBIBAIOIIMH
BAUAHHE Ha HOPOYHOCTh pAcTAHYTOro OeToHa (OPMBI HMX IONEPEYHOr0 CEUCHHH,
onpenensercs no popmyne

Voa =1=K(1=1/743), 0]

rae K — ko3hduuuneHT, 3aBHcAILIH 0T GOPMBI CEYEHHA W COOTHOILICHHA €0 pa3MepoB.

Jst IpAMOYTOJIBHBIX, KPYTOBBIX, KPECTOBBIX CEYECHHH, a TaKKe 14 TaBPOBBIX CEUCHUH
¢ MOJNKOH B cxxaToi 30He K = 0.

Jnst KonbueBbIX cedeHuit koadduuueHT K paBeH OTHOLICHHIO pasMEpOB BHYTPEHHErO
JuaMeTpa K HapyXHOMY.

JUisi TABPOBBIX CEYEHMI ¢ TTONKOI B PACTAHYTO 30He, AnA KOpOGUATHIX ¥ ABYTaBPOBBIX
ceueHnd koddduument K cnefyer onpeaenaTs:
ipu (by— b) / hy2 6 mo dopmyie

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

npu (by —b) / hy< 6 — 1o HoMoTrpamme NpUIOKeHus I,

3neck by ¥ hy~ MpHHA ¥ BBICOTa NIONIEPEYHOTO CEUEHHA PACTAHYTOH MOJIKY.

5.17 Kosdduuuenr ycnosuii paboTsl 6eToHa GETOHHBIX KOHCTPYKIMH, Y4HTHIBAIOMIHEH
BIMSHUE HA €r0 MPOYHOCTb JABYXOCHOTO HANpPKCHHOTO COCTOAHHA ONpEASNAeTca Io
tdopmynam:
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a) npu ACHCTBAN HaNpsh XeHHUI pa3HOTO 3HAKa:
HpH TPOBEPKE MPOYHOCTH CHKATOTrO GeTOHA:

~1
Ybs =[1+(<’1 o3|} (R, / Ry )] ; )
NIpH NpoBEPKE NPOYHOCTH pacTAHyToro 6eToHa:
Yos = [1 + (o3| /o1) (R R5)] ™', ©)

TJie G1 ¥ 63— MaKCHMaJIbHbIE H MHHUMAJILHBIE 3HaYEHWA rIaBHBIX HAaNpsokeHuH B 6eTone, MITa;

6) ipu delcTBHY HAPsDKCHUH OHOTO 3HaKa Yps = 1,0.

5.18 Koaddunuent yeaosuit paboTsi 6eToHa GeTOHHBIX KOHCTPYKUMH, YIHTEIBAIOIMH
BIMAHME HA €ro MPOYHOCTh OOBEMHOI0 HANPHXKEHHOrO COCTOSHHUSA, OIpEACHsIeTCS MO
dopMmymam:

a) IPH BCECTOPOHHEM CHATHH:

Yps =1+4(1-0)(01/ Ry); (6)

) TipH ABYXOCHOM CXATHH C PaCTAKECHHEM MO TpeThe OCH:
[IpU NIPOBEPKE MPOYHOCTH CxaToro 6eToHa ~ mo dopmyie (4);
TIpH IPOBEPKE NPOUHOCTH PAcTAHYTOro GeToHa:

1
Yos ={1+[(lo2l*|o3])/ 011 (Rer /Rs) } 5 ™

B) OpH ABYXOCHOM PACTAKEHHH CO CXKAaTHEM N0 TpeThelt ocH:

[PY IIPOBEPKe POYHOCTH CKATOrO HETOHa:

-1
Ybs = {] +[(01+02)/[o3]J(Ry /Rbt)} ; ®)
TIpH NPOBEPKeE IPOHHOCTH PacTAHYTOro 6eToHa — no popmyie (5),
rae o, — koadduuneHT 3¢pdekTHBHOM NOPHCTOCTH GeToHa,;
Oy — CpenHee o BeIXUYMHE IaBHOE HanpshxeHue, MITa.

Hns coopyxennit 1 u II kmaccoB kodpdHUMEHT op HALJEKHUT ONPERENATH
OKCIIEPUMEHTANbHEIM IyTeM. IIpM OTCYTCTBHM SKCNEPHUMEHTAIBHBIX NAHHBIX JOMYCKAeTCsH
K0dQbHUMEHT 0, ONpeaessTs 10 hopMyIIe

o, =0,5(1-0,/Ry) ©®

¥l TIPUHAMATE He MeHee o = 0,15,
5.19 KoadduimeHt ycaosuit paboTBl pacTAHYTOro GeTOHa Kene300€TOHHBIX
KOHCTPYKUHH, YYUTHIBAIOIIMHN BIMAHME CXEMB] aDMUPOBAHNA, IPUHUMAETCS PaBHEIM!
V8= 1,0 — TOpU ONHOPANHOM apMKUPOBAHMH, a TAkXKE IHPH OOLIYHOM MHOrOPSIHOM,
KOT/la PACCTOAHHE MEXCTY PANaMK apMaTyPhl HIH MEXIY CTEPXKHAMIA B Py
Gonsme 84 (d — nuamerp apMatypsl);
Ys8=1,2 — ©NpH MHOTOPSAHOM AapPMHPOBAaHMH, KOTJA pAcCCTOAHHE MEXAY PANaMH
apMaTypbl H MEXJY CTEP)KHAMM B PALY PaBHO WM MeHbIIE 8d.
520 KosdduuueHnr ycuosud  paGoTel GeroHa  LEHTPAaNbHO  PACTAHYTHIX
KeIe300€TOHHEIX JJIEMEHTOB, YUYMTHIBAIOIMI BIHAHHE KOIQQHUMEHTa M AUCMEPCHOCTH
apMHpOBaHu4, onpesessetcsa no gopmyie

Ypo =1+100p2v2 /d, (10)
rae B — Ko3(QUUHMEHT apMUPOBaHHS;
v = ES/ Eb;
d [IMaMETP apMaTyphl, MM.
Ilpu 100 wd < 0,05 crenyer npunuMars yyo = 1,0.
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521 KoadpduuueHr ycnomuii paboTel pacTaHyToro OerToHa  kene300€TOHHBIX
KOHCTPYKIWMIA, YIUTHIBAIOIIMIN BIHAHKE €T0 Heynpyro# paboTsl, onpeaensercs mo hopmystam:

TP OJHOPAJHOM aPMHPOBAHHH PACTSHYTOH 30HBI CEYEHHA, 3 TAIOKE NPH OOBIYHOM
MHOTOPSIHOM:

W NPHHHAMACTCA HE Gomee
‘yb10=1+(c+4d)/h 5 (12)

OpY MHOTOPSAHOM AHCIEPCHOM AapMHUPOBAHMH, KOT[a PacCTOAHHE MEXAy pAdamu
apMaTypBl M CTEPXKHAMH B DALY PABHO HAH MeHbile 84"

Yoo =1+ (a+4d, + X a) ! by, (13)
Y IpHHMMaeTcs He Gonee
Yoo =1+(c+4d, +Xa;)/ b, (14)
B dopmynax (13) u (14)
@ — PpaccTOSHHE OT DAcTAHYTOM rpaHH cedeHMa O ocd Omwxaiimero psna
PacTAHYTOH apMaTyphl;
a' — pacCTosHHE MEXZIY pAIaMM apMaTyphl;
¢ — TapaMeTp, onpenesseMslii no Tabauue 6;
h; — BBICOTA PACTAHYTOM 30HBI CEUCHMS;
dy — n*uamerp cTepxHel Gmipkaitiero k HeHTpanbHOR OCH PANa apMaTypEI.

MMpumeuanue — [Ipu onpenencHui kod(hGHIMEHTa ;1o PACCMATPHBACTCA MPUBCACHHOE CEYEHHME,
TP ITOM HAMYHE apMaTYpEI B CXATOH 30HE JOMYCKAeTCA HE YYHTHIBATH.

522 KosdpouumeHt ycmosuii pabGoThl pacTaHyToro GeroHa iKkene300eTOHHBIX
SJIEMEHTOB, YYHTHIBAIOWIMI BIMAHHC TJIOCKOTO HAMPSKEHHOTO COCTOAHMA TpPH JeHCTBHM
HAIpshDKEHWH pa3HOro 3HaKa, OTNpeeNseTcs o Gpopmyne

—1
You1= [1 +Y58Y510 (omc /Gmt)(Rbl,ser / Rb,ser ):I H (1 5)
rae CmcrOme — CXHMAKOLINEC H PACTATUBAONINE HANIPKECHHA.

TIpH Y58 Yp10 > 2 CIEAYET NPHHUMATE Yig Y10 = 2,0.
523 Koabduumenr ycnosuit paGorel 6GeToHa OETOHHBIX W Kene306€TOHHBIX
KOHCTPYKLMHA, YYUTHIBAIOIMA BIMAHIE MHOTOKPATHOTO WX HArpyXEHUs, ONPENENseTCs Mo

dopmyne

Yoz =13-| 1g N /(1g2-10°) | (1.3-7}2 ), (16)
roe N - YHCIO LUMKIIOB HAarpyXeHud;
Y'siz — Koabduuuent ycnoBuii paGoTsl GeToHa npH 4UCe LHMKIOB HArpy)XeHus

N =2-10°, npusnmaeMbiii 1o TaGmarte 7.

11
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Tab6nuua 7

Koaduuuents: ycnosuii paGotsl GETOHA ¥ 512 TPH MHOTOKPATHO
NOBTOPAIONIEHCS Harpy3ke U kodhHUIHMEHTE ACHMMETPHH LMKIIA Py, PABHOM
0-0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
EcTecTReHHOM BNaXXHOCTH 0,65 0,70 { 0,75 | 0,80 | 0,85 0,90 0,95 1,0
BonoHackIIEHHBI 0,45 0,50 | 0,60 | 0,70 0,80 0,85 0,95 1,0

IIpumeyanue

1 KoapmumeHT 7’512 AN GETOHOB, Kmacc KOTOPEIX YCTaHOBJIEH B BO3pacTe 28 CyT, IPUHMMAETCH B
COOTBETCTBHH C YKCIIEPUMEHTAILHBIMY A2HHBIMH.

2 KoodUuueHT Py PaBEH P, = Opmn/Obmaxs TAE Obmin ¥ Opmax — COOTBETCTBEHHO HAMMEHBINEE H
HauboblLIee HANpspKeHNE B GeTOHE B NpefeNax LHK/Ia H3MEHEHNs HaTrPy3KH.

CocrosHue 6eToHa
110 BIAXKHOCTH

TaGnunpa 8
MHuHMMaIbHOE YUCIIO0 LIKIIOB HATPYXEHUS Npyin TP KO3OOUIMEHTE aCHMMETPHY LHKIIA ),
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
310° 6-10° 10* 210 3.10° 6-10° 2:10° 2:10° 10°

IIpu uncne UMKIOB N MeHee NIPHBEJCHHBIX B TabiHlle 8 cnemyer MpUHUMATSE Yp12= 1,0.

5.24 JIna coopyxenuit 1 u II knaccoB ko3pduUMEHT ycnoBui paGoOTHl pacTAHyTOro
OeToHa OETOHHBIX M JKejIe300€TOHHBIX KOHCTPYKLMH, YUHTHIBAIOIUMMIH BJMAHHE [IBOB
GeToHHpOBaHMS, CIELYET ONPEACIATh Ha OCHOBAHUH IKCIIEPHMEHTOB.

s coopyxenuii I u 11 kraccor Ha npeaBapUTENBbHBIX CTAIHAX POCKTUPOBAHMS, 2 i
coopyxenuii 111 u IV knaccor — BO Bcex cirydasx JOIyCKaeTcs MPUHUMATD Yp13 = 0,5.

Jist cxatoro 6eToHa BO Beex ciIydasx CIeAyeT IpHAUMATE Y13 =1,0.

5.25 Koapdupents! ycnouit paGorsl GeTOHa, YYUTHIBAIOMME BAMAHUE PA3HHIB! B
Bo3pacTe 6eTOHA KO BPEMEHH HAarpyXCHMsi KOHCTPYKIMHA SKCITyaTALMOHHBEIMA HATPY3KaMu ¢
BO3pacTOM TBEPAEHHUSA OETOHA, COOTBETCTBYIOLIHM €T0 KJacCy 110 MPOYHOCTH Ha CKaTHe HIH
pactaxenue, A coopyxeHuit I u II kiaccoB onpenensiorcs 3KCNEPHUMEHTANBLHO, a MpU
OTCYTCTBUM OKCIIEPHMEHTANbHBIX JaHHBIX ¥ 1aa coopyxeHufi III u IV  kmaccos
NPUHKAMAIOTCA 110 Taduuie 9.

Ta6nuua 9
Koadduumenr y,14
Bospact 6etona ko NpH CKATHH 1A paiioHOB
BpEMeHH HATPyXKEHHA €O CpeJHErofOBOMN ¢ OTpHLIATENBbHON
COOPYIKEHHS, TON TeMIIepaTyPOit HapyKHOTO CpeHErofoBoMH TNIpH pacTsHKEHUH
' BO3HyXa TeMIepaTypoi HapyXHOTO
0 °C u Beiue BO3AYXa
0,5 1,0/0,9 1,0/0,9 1,0/0,9
1,0 1,1/1,0 1,05/1,0 1,05/1,0
2,0 1,15/1,1 1,10/1,05 1,10/1,05
3,0 u 6onee 1,20/1,15 1,15/1,10 1,15/1,10
IpumMeuanne — B uncaurene npueneHH 3HaYEHHs K03GOUUMEHTA Y54 IPU MPOEKTHOM BO3pACTE
Getouna 180 cyT, B 3HAMEHaTENe ~ PK NPOSKTHOM Bo3pacTe Getona 360 cyT.

12
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5.26 Koadduument ycnosuit paborsl 6eTOHa, YUHTHIBAIOMHH pasivdde B NPOYHOCTH
6eToHa COOPYMEHNA H KOHTPOJIBHEIX 00pa3LoB NPHHAMAETCS PaBHBIM:

Ys15= 1,0 — IpH MEXaHH3UPORAHHOM H3TOTOBJICHHH, TPAHCIIOPTHPOBKE M mojaue GeTOHHOMH
CMECH C pacnpeleeHHeM H YTUIOTHEHHEM PYYHBIMH BHOpaTopaMH;

Yo1s= 1,1 —py  aBTOMaTH3UPOBAaHHOM IPUrOTOBJIEHHMH OETOHHOW CMECH, TNOJHOCTHIO
MEXaHH3HUPOBAHHOMN €€ TPaHCIIOPTUPOBKE, YIUIAZKE H YIIIOTHEHHH.

5.27 HavanbHeif Moxydb YIpYrocTH GeTOHa €CTECTBEHHOTO TBEPAEHWS MAaCCHBHHIX
KOHCTPYKIMH npu C:kaThu u pacTsxeHn Ep ciefyet npuanmath no taGnuue 10.

Ilpu pacuere Ha mpoYHOCTE M MO [AeOPMALMAM TOHKOCTEHHBIX CTEPXKHEBBIX U
MAMTHBIX 3MEMEHTOB MORYIb YNMPYrocTH GETOHa CHENYET BO BCEX ClrydasX NMPMHAMATHL MO
tabnuue 10 xak pis GeToHa ¢ MAKCHMAIBHBIM JHAMETPOM KPYMHOTO 3amonHuTens 40 Mm u
ocafikof KOHyca, paBHoii 8 cm u Gonee.

Monyns cusura GetoHa G cnesyer npuHuUMaTs paBHbM 0,4 Ej.

HayanpHert koadouumuent nonepeusoii nedbopmanmu (kosdduuuent IMyaccona) v
MPHHUMAETCSA PABHBIM: JUIA MACCHBHBIX KOHCTpYKuHi — 0,15, 115 CTep)KHEBBIX H IUIMTHBIX
KoHcTpykuwuii — 0,20.

5.28 TlnotHOCTH TAXenOro OETOHA MPH OTCYTCTBHM ONBITHBIX NAHHBIX HOIMYCKAETCA
TIpUHKUMATH 110 Tabmuue 11.

Apmarypa

529 [Jlna apmupoBaHMA  XeNe300€TOHHBIX KOHCTPYKUMH  TMAPOTEXHHYECKHX
COOPYXEHHH CclefyeT TPUMEHATh apMaTypHylo CTalb, OTBEYAIOUIyl0 TpeGOBaHUAM
COOTBETCTBYIOLIMX TOCYJapCTBEHHBIX CTAHAAPTOB WM YTBEPXKACHHBIX B YCTaHOBJICHHOM
HOpsAAKE TEXHHYECKUX YCI0BHil ¥ NPHHAMIEKALIYIO K ONHOMY U3 CAEAYIONHUX BUJOB:

CTep)KHeBas apMaTypHas CTalb:

ropsuyekaTanas — riankas kiacca A-l, nepumonmueckoro npoduns ximaccos A-II, A-III,
A-IV, A-V; tepMu4ecKkH ¥ TEPMOMEXaHHYECKH YIPOYHEHHAsA — MEPHOAHYECKOro Hpoduis
xnaccoB AT-1IIC, AT-IVC, A1-VCK; ynpounenHas BoiTskkoi knacca A-IlIs;

NIPOBOJIOYHAs apMaTypHas CTallb:

XOJOJHOTAHYTas MPOBOJIOKa 0OBIKHOBEHHAA — Neproau4eckoro npodusa xiacca Bp-I.

Jing 3aKigamHBIX neTanelt ¥ COSNMHHTCNBHBIX HAKNAJOK CleXyeT NpHMEHATb, Kak
NPaBHIIO, IPOKATHYIO YIIEPOAUCTYIO CTalb.

Mapku apMaTypHOM cTanu [If apMHUpOBaHMS xene3c6eTOHHBIX KOHCTPYKUMH B
3aBHCHMOCTH OT YCJIOBU# uX pabOTEL M CpeAHEH TeMIIEpaTyphl HapyXKHOro BO3yXa Hanbosee
XOJOAHON MATHIHEBKY B palOHE CTPOMTENBCTBA CleNyeT MPHUHUMATh MO AEHCTBYIOLMM
HOPMATHBHBIM JOKYMEHTaM.

ApmarypHyro crans xiaccoB A-IIIB, A-IV u A-V pekoMeHAyeTCss MPUMEHATL Ans
NpPeABAPUTEHHO HANIPSKEHHBIX KOHCTPYKLHH.

5.30 HopmaruBHBIE M pacyeTHBICE CONPOTHBIEHHS OCHOBHBIX BHMAOB apMaTypHI,
NPUMEHAEMON B JKENe300E€TOHHBIX KOHCTPYKUHAX THAPOTEXHUYECKHX COOpYXKEHHH, B
3aBHCHMOCTH OT K/Iacca apMaTyphl HOJDKHBI NPUHAMATBCA MO Tabmuue 12.

MMpumeuanne —Havarbusie mogynu  ynpyroctw  G€TOHOB,  NONydaeMbIX M3 JHTHIX
(caMOYIIOTHSIOLUMXCA) GETOHHEIX cMecel cleayeT NMPUHEMATh Ha 15 % Hrke.
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Tabnuugalld
Cno- Ocanxa | Maxkcuma- HavanpHbie MOXYIH YIIPYrocTH 6€TOHA NPH CKATUH W PACTSREHHUH E, 107, MIla (Kl‘c/CMZ),
cob KOHYCa JIbHBIA npH kiacce 6€TOHa 110 MPOYHOCTH Ha CHKATHE SIS
yioT- | 6erou- pasmep
HEHUA HOM KpYITHOTO
Geron- | cmecu, | 3anonuu- B5 B7,5 Bl0 | BI12,5 | BIS | B175 | B20 | B22,5 | B25s | B27,5 | B30 | B325 | B35
HOH CM TENA,
CMECHU MM e
1 2 3 7 5 6 7 8 9 10 1 12 13 14 15 | 16 |
Bu6- 40 230 | 28,0 | 31,0 | 33,5 | 355 | 37,0 | 385 | 395 | 41,0 | 42,0 | 43,0 | 44,5 | 460
pHpo- (235) | (285) | (315) | (340) | (360) | (380) | (395) | (405) | (420) | (430) | (440) | (455) | (470)
BaHHe | MeHee 80 26,0 | 30,0 | 340 | 36,5 | 38,5 | 40,0 | 415 | 42,5 | 435 | 44,5 | 450 | 465 | 475
4 (265) | (305) | (345) | (375) | (395) | (410) | (425) | (435) | (445) | (455) | (460) | (475) | (485)
120 285 | 33,0 | 36,5 | 27,0 | 40,5 | 42,0 | 435 | 445 | 455 | 46,5 | 47,0 | 485 | 49,5
(290) | (340) | (365) | (275) | (415) | (430) | (445) | (455) | (465) | (475) | (480) | (495) | (505)
40 195 | 24,0 | 270 | 29,5 | 31,5 | 33,0 | 345 | 36,0 | 370 | 38,0 | 39,5 | 41,0 | 425
(200) | (245) | (275) | (300) | (320) | (335) | (350) | (365) | (380) | (385) | (405) | (420) | (435)
48 80 225 | 280 | 300 | 325 | 345 | 360 | 375 | 39,0 | 40,0 | 41,0 | 42,0 | 440 | 455
(230) | (285) | (305) | (330) | (350) | (370) | (380) | (400) | (410) | (420) | (430) | (450) | (465)
120 24,5 | 290 | 325 | 350 | 37,0 | 385 | 40,0 | 41,0 | 42,0 | 43,0 | 44,0 | 455 | 46,5
(250) | (295) | (330) | (355) | (380) | (395) | (410) | (420) | (430) | (440) | (450) | (465) | (475)
40 130 { 160 | 180 | 21,0 | 23,0 | 255 | 27,0 | 285 | 30,0 | 31,5 | 32,5 | 34,5 | 36,0
(135) | (165) | (185) | (215) | (235) | (260) { (275) | (290) | (305) | (320) | (330) | (350) | (365)
816 80 155 | 19,0 | 22,0 | 245 | 26,5 | 28,5 | 30,0 | 315 | 33,0 | 340 | 350 | 36,5 | 375
(160) | (195) | (225) | (250) | (270) | (290) | (305) | (320) | (335) | (345) | (360) | (370) | (385)
120 17,5 | 21,5 | 24,5 | 27,0 | 29,5 | 31,0 | 32,5 | 340 | 350 | 360 | 37,0 | 38,0 | 390
(180) | (220) | (250) | (270) | (295) | (315) | (330) | (345) | (350) | (365) | (380) | (390) | (400)
40 - 130 | 16,0 | 18,0 | 21,0 | 23,0 | 255 | 27,0 | 285 | 30,0 | 31,5 | 32,5 | 345
Cabinie (135) | (165) | (185) | (215) | (235) | (260) | (275) | (290) | (305) | (320) | (330) | (350)
16 80 - 155 1 19,0 | 22,0 | 24,5 | 26,5 | 285 | 30,0 | 31,5 | 33,0 | 34,0 | 350 | 36,5
(160) | (195) | (225) | (250) | (270) | (290) | (305) | (320) | (335) | (345) | (360) | (370)

LI0TOELET IV D
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Oxonuanue mabauyol 10

HavanbHbie MOyN| YHIpyrocTi 6€TOHa HPH CKATHH 1 pactsokermu £,-107, MIa (krc/cm),

Cro- | Ocamka | Maxcuma-
cob KOHYyCa NBLHBIA npH xnacce 6eToHA MO TPOIHOCTH Ha CXKATHE
ynior- | 6eron- pasmep
HEHMs Hoi KPYTHOro
6eton- | cmecH, 3ANOAHH- BS B7,5 B10 B12,5 B15 B17,5 B20 B22,5 B25 B27,5 B30 B32,5 B35
HoOM cM e,
cMecu MM
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Vkar- Bposb croep 6eTOHMpOBaHUsA
Ka - 40 20,5 25,0 28,0 30,0 | 32,0 33,0 35,0 36,0 37,0 38,0 39,0 40,5 -
210) | (255) | (285) | (310) | (325) | (340) | (355) | (365) | (375) | (385) | (400) | (415)
- 80 23,0 27,0 30,5 33,0 35,0 36,5 38,0 39,0 40,0 41,0 | 42,0 44,0 -
(235) | (275) | (310) | (335) | (350) | (375) | (390) | (400) | (410) | (420) [ (430) | (450)
Honepek cnoes 6eTOHMPOBaHUA
- 40 16,0 18,5 20,5 22,0 | 23,5 25,0 26,0 27,0 28,0 29,0 30,0 31,5 -~
(165) | (190) | (210) | (225) | (240) | (255) | (265) | (275) | (285) | (295) | (305) | (320)
- 80 18,0 20,5 22,5 24,0 | 255 27,0 28,0 29,5 30,5 31,5 325 34,0 -
(185) | (210) | (230) | (245) | (260) | (275) | (285) | (300) | (310) | (320) | (330) | (345)

HoToOLEET 1Y LID



CII 41.13330.2012

Ta6auma 11

CpenHss NNOTHOCTS BETOHa P, r/cm’,
ITnoTHOCTE o
SAMORHITENs, T/om’ TpH MAKCHMAIBHOM KPYITHOCTH 3aNONHUTENS, MM
10 20 40 80 120
2,60 + 2,65 2,26 2,32 2,37 2,41 2,43
2,65 +2,70 2,30 2,36 2,40 2,45 2,47
2,70+ 2,75 2,33 2,39 2,44 2,49 2,50
Tab6anuma 12
Hopmarusisie PacueTHbIe COMPOTHBACHMSA apMATYDHI
COTIPOTHB/ICHNUS OIS MPEENbHBIX COCTOSHAN NepBoi
PacTAKEHHIO U rpynnsl, MIla (KI‘C/CMz)
paceTHbie pacTIKeHHIO | CKATHIO
COMPOTUBACHUS
Bua u kiacc apMarype PACTKEHHUIO apMaTypbl MOTEPEUHON
IU14 TIpEeNbHBIX .| (xomyTos,
COCTOSHMI BTOPOi TPOROMILHOR | oo rhryTBIX R,
rpynmsl, ks CTepIKHEH)
MTITa (kre / cm?), R..
R.m; R:,ser
1 2 3 4 5
CrepxueBas apMaTypa KIIaccoB:
A-l 235 (2400) 225(2300) | 175 (1800) | 225 (2300)
A-ll 295 (3000) 280 (2850) | 225 (2300) | 280 (2850)
A-III, niuameTpoM, 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)
V1pouHeHHas BBITHKKOH Kiacca
A-1IIB ¢ KOHTpONEM;
HANPSKEHAH U Y ITMHEH | 540 (5500) 490 (5000) | 390 (4000) | 200 (2000)
TOJIBKO Y UTHHEHNH 540 (5500) 450 (4600) | 360 (3700) | 200 (2000)
IposonoyHas apmMaTypa Kjacca
Bp-I, tnamerpom, mMm:
3 410 (4200) 375 (3850) | 270 (2750) | 375 (3850)
4 405 (4150) 365 (3750) | 265(2700) | 365 (3750)
S 395 (4050) 360 (3700) | 260 (2650) | 360 (3700)

IIpumeuwanne — B cBapHBIX Kapkacax JIs XOMyTOB U3 apMaTyphl kiacca A-III, quamerp KOTOpBIX
meHbIe 1/3 AMaMeTpa NPONOBLHEIX CTEPIKHE, Ry, paBHO 255 MITa (2600 krc/ cM?).

IIpwr oTCYTCTBHH CUENIEHNs apMaTypsl ¢ GETOHOM Ry, paBHO HYJIIO.

ITpu pacyere apMaTypsl MO TNIABHBIM PACTATHBAIOLIMM HANpPXEHUSIM (GajKu-CTEHKH,
KOPOTKHE KOHCO/M ¥ Ap.) PaCHETHbIEC COTIPOTUBICHUS apMaTyphl ClISAYeT NPUHUMATh KaK A
TIPOOJIBHOM apMaTyphl Ha JelicTBUe U3THOAIONIEr0 MOMEHTA.

Ilpu  nHa;gnexameM — oGOCHOBaHMH NI Kene300€TOHHBIX  KOHCTPYKUMIA
THAPOTEXHHUYECKUX COOPYKEHHH JOIYCKAeTCA NPUMEHNTH CTEPXKHEBYIO H IPOBOJOYHYIO
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apMaTypy JIpyrux KIaccoB, WX HOPMAaTHBHBIE M pacyeTHbIE XapaKTEPHUCTHKH CleNyeT
HIPUHUMATS [10 ASHCTBYIOLINM HOPMATHBHBIM JOKYMEHTaM.

INlpumeyanue —HayambHple  MOAYAM  ynpyroctd  GETOHOB,  NONYYAEMBIX M3  JIHTEIX
(caMOyTUIIOTHAIOMHMKCA) GETOHHBIX cMecelt crieayer NnpHHUMaTh Ha 15% Hixke.

5.31 Koaddunments! ycnosuil paGoTs HEHANpPAraeMoi apMaTyph! ClIELyeT IPUHUMATh
o taGmuue 13, a HanpsATaeMoit apMaTypbl — N0 AEHCTBYIOIMM HOPMATHBHBIM JOKYMEHTaM,

Koadduumenr ycrnouit paboTsl apMaTyphbl NpH pacdeTe MO NPEAeIbHEIM COCTOAHHAM
BTODO# IPYNB! NPUHKMAETCA PABHBIM SIMHULC.

Tabnuua 13

®axTops!, 00yCNaBIMBAIOLIKE BBEACHHE Kospuuments! yenouit pabors! apMaTyps
K0 OUIHUEHTOB yCIOBUN paGOTEI apMaTyphl Ycnosroe o6o3nauenne 3uageHue
MHOTOKpaTHOE NTOBTOPEHHE Harpy3KH Ys1 Cm. 5.32
Kene306€TORHBIC 3IEMEHTHI Ys2 1,1
Cranexene306eTOHHbIE KOHCTPYKIHK ¥s3 0,9
(OTKpHITBIE ¥ TTOA3EMHEIE)

Mpumeuanue — [lpn HaTHuMH HeCKOAbKMX (aKTOPOB, AEHCTBYIOMIMX OJHOBPEMEHHO, B PACHET
BBOJNTCS [POM3BEAEHNE COOTBETCTBYIOIMX KOIDHHULHMEHTOB YCIOBHI paGoThI.

5.32 PacueTHbIE CONMPOTHUBICHUS HEHANPATACMON CTEPKHEBOM apMaTyph! IIpU pacyeTe
Ha BBIHOCJIMBOCTB CJIEIyeT OIPEREIIATh N0 GopMylie

Ry =yqR;, an
/€ Ys1 - K03 OHUIHEHT yeaoBuit paboTsl apMaTypel, ONpeaeaIeMbIi O popMye
” .—.3,25—[lgN/(1g2-106)](3,25—y'sl) (18)

U IpuHUMaeMBlil He Gonee v = 1,0.

3nech ¥'si — KO3(DQUIHMEHT yca0Bui paboTHl apMaTyphl NPH YKCIE LHKIOB HAIpY KEHHUs
N=2-10%

3HaueHU V's) ONPEAEAIOTCH:

1 apMaTypsl kiaccoB A-I, A-I1, A-III mo dopmymne (19),

I APYTHX Kiaccos apMaTypsl — o CIT 63.13330.

¥or =(L8ngnsne ) /[1-p5 (1-monm. /1.8) |- (19)

3pece 1y — KOIQQHUMEHT, YUMTHIBAIOWIMA KIAaCcC apMaTyphl, NpPHHUMAEMbIR 1O
Tabauue 14,

Ns — KOIQOHUMEHT, YUHTHIBAIOLIMA [HaMeTP apMaryphl, MPUHUMAEMBIH 110
Tabmuue 15;

Ne — KodbOUUMEHT, YYUTHIBAIOWMI TUN CBApHOTO CTHIKA, MPUHHMAEMBIA 110
Tabmue 16;

ps — KOI(QOHINEHT aCHMMETPHH LHUKIA, Ps = Ogmin, /Os,max » TAE Osmin B O, max —

COOTBETCTBEHHO HauMeHbillee W HauGonbliee HANpPsHKCHHS B PacTAHYTOH

apMarype.

®opmyna (18) ciipaseqisa npu N < 2 - 10,
ITpu 4ucne UMKIOB HarpyxeHus N > 2 - 10° ClieyeT TIPHHAMATD Ys1 = Y'st .
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PactaHyTas apmaTypa Ha BBIHOCIMBOCTb He MpOBEPSETCH, ecid KodGPUUMEHT 7'y,
onpeaenseMslit 1o popmyne (19), 6onse 1,0.

Ta6nuua 14
Knacc apMarypst Koadduuuent n o
Al 0,44
A-I1 0,32
A-II 0,28
Ta6bnumna 15
JluameTp apMaTyphl, MM Jlo 20 30 40 60 u 6onee
Koapduiment n 1 0,9 0,85 0,8

Tpumeyvanue~ J{ns NPOMEKYTOUHBIX 3HAUEHUH UaMeTPa apMaTypbl 3HaUeHHe KOIDHLHMEHTa 1)
NIPHHUMAETCS TMHENRHON MHTEPIIOIALMEH.

Tabnuna 16
Tun cBapHOro coenpHeHHs CTEPKHEBOH apMaTyph! Koaddumment n,
KOHTaKTHOC CTBIKOBOC THIIOB.
KC-M (¢ MexaHH4ECKOH 3aYHCTKOMN) 1,0
KC-O (6e3 MexaHMuYeCKO# 3a4UCTKH) 0,8

CTEIKOBOE, BBINOIIHEHHOE CIIOCOOOM BaHHOH OJHOZNEKTPONHOM
CBapKH Ha CTAILHOM TOAKIAAKE NpH ee AJIHHE:

S 1 6ostee IMaMeTPOB HANMEHBIIErO U3 CTHIKYEMbIX CTepIKHeH 0,8
1,5 — 3 anameTpa HAUMEHDBILErO U3 CTHIKYEMBIX CTEPXKHEN 0,6
CTEIKOBOE ¢ MAPHBIMU CHMMETPHYHBIMH HAKJIAAKaMU 0,55

Ilpumeuyanue— [lns apMaTyphi, He UMEIOLICH CBAPHBIX COSAWHEHHMIA, 3HaYeHHEe KOIPDHIMEHTA 1),
IIPUHIMAETCS PaBHBIM €IHHULIE.

5.33 PacueTHble CONpOTUBIEHHS apMaTypbhl MNpPH pacyeTe Ha BbIHOCIMBOCTD
Npe/IBApUTENBHO  HAaNPSKEHHBIX  KOHCTPYKLMH  ONMpefieNialoTes Mo  AeHcTByrommM
HOPMATHBHBIM JJOKYMEHTaM,

5.34 Moaynu ynpyroctd HEHarpsraeMoW W CTEPXKHEBOH HanpsraeMol apMaTyphbl
NpHHIMAIOTCA 1o Tabmuie 17, a apMaTypsl Apyryux BUAOB — 10 ASHCTBYIOLIMM HOPMATUBHEIM
JOKYMEHTaM,

Tabauna 17
Knace Monyas yrnpyrocTy apMarypel
Bup apuatypi: apMaTypel Ef-/ 10 ');, ﬁna (xrcr; CMT;),p
CrepxHepas A-1, A-T1 210 (2100)
A-I1 200 (2000)
A-IV, A-V 190 (1900)
A-Ills 180 (1800)
ApmarypHas npoBOJIOKa Bp-I 170 (1700)

5.35 Tlpu pacuere xene306eTOHHBIX KOHCTPYKUMH THAPOTEXHUUECKUX COOPYXCHUMA Ha
BBIHOCIMBOCTh HEyNpyrue pedopMauvu B CKarod 30He O€TOHa CleAyeT YUYMTHIBATH
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CHMJKEHHEM Moayis ynpyrocti GeTona, npuHUMas Kodb(uUHeHTs! IpUBEeHHS apMaTyphl K
6etony V' o Tabauue 18.

Ta6nounpa 18
Knacc 6eToHa o IPOMHOCTH Ha CxKATHE B15 B20 B25 B30 | B3S B40
Kosdduument npusenenns v' 25 23 20 18 15 10

6 KoncTpyKraBHbIe TpeGOBaHH

6.1 Ilpy mpPOEKTHPOBaHMM KOHCTPYKIMi, HWCNBITHIBAIOLIMX TEMIIEPaTYpHElE M1
BNAXHOCTHBIC BO3NEWCTBHS, IS TpPEOTBPALICHHA TPEIIHHOOGPa3oBaHHA HEoGXOAUMO
NpeIycMaTpUBaTh  CIEAYIOIME  KOHCTPYKTHBHBIE  DEIUEHHS M TEXHOJIOTHYECKUE
MEPONPHATHSA,

6.1.1 KoHCTpYKTHBHBIE pEHICHHS:

BbIOOp Haubonee pauuoHaNbHOR KOHCTPYKLMH B IAHHBIX IPHPOLHBIX YCIOBUSAX;

pa3spe3ka KOHCTPYKLHMH NOCTOSHHBIMH Ae(hOpMALMOHHO-0CAROYHBIMHY IUBAMH;

pa3peska KOHCTPYKIMH TIOCTOSHHBIMM M  BPEMEHHBIMH TEMMEPATYPHBIMM U
YCag04HbIMH IBaMy;

YCTPOHCTBO TEILIOM3OMSLMH Ha HApYXKHBIX GETOHHBIX TOBEPXHOCTAX;

OPHMEHEHHE MNpPeNBApUTENbHO HANPAKEHHONW apMarypbl (s  TOHKOCTEHHBIX
KOHCTPYKLIHIA).

TexHonOrN4eckie MepONPUATHS:

CHIDKCHHE TEIIOBbIACICHH] OETOHa NPHMEHEHHEM HM3KOTEPMHYHBIX LIEMEHTOB,
YMEHBIIEHHEM PAcXO0Ja II€MEHTAa 3a CYEeT WCHOJb30BAHUA BO3MYXOBOBIEKAIOWMX M
I1aCTHQUUMPYIOLIKX 100aBOK, 30MbI-YHOCA H Jp.;

PperyIMpoBaHKe TEMNEPaTyphbl OETOHHBIX CMECEH;

MaKCHMAJbHOe pacceMBaHHe HayaabHOH TENIOTHI M JK30TEpMHHM 3a cyeT Haubonee
BBITOJJHOTO COYETAHMA BEICOTHL APYCOB OCTOHHPOBAHWS M MHTEPBANOB MEXIY YKIAIKOH
APYCOB IpH 3aJaHHOH MHTEHCHBHOCTH POCTA COOPYKEHHS;

PeryIMpoBaHHe TEMIIEPaTyPHOTO U BIAXHOCTHOTO PEXKHMOB NOBEPXHOCTEH 6€TOHHBIX
MacCHBOB IS 3allUTHl 3THX NOBEPXHOCTEH OT pe3KMX KoneOaHHil TeMIepaTypsl Cpeasl H
COXpaHCHHA B TEIUIOe BpeMs IOZa BO BIAXHOM COCTOSHHH C MOMOUIGIO TIOCTOSHHOM MM
BPEMEHHON TEMIOH30MALMK MIH TEIIOMHAPOM3OIALUMY, TOJIMBKH BOJAOH, YCTPOICTBA MIATPOB
¢ KOHAULMOHUPOBAHUEM BO3AYXA U T.IL.;

TIpUMEHEHHE TPyOHOro oXJax/eHHs OETOHHON KIaaKy;

TIOBBIIEHHE OXHOPOXHOCTH OeToHa, o0ecHeueHHE ero BBICOKOH pacTSKMMOCTH,
TOBBILICHHE NPEAEIa POYHOCTH Ha OCEBOE PACTHKEHYE,;

3aMbIKAHHE CTATHYECKH HEONpCNENUMBIX KOHCTPYKLHMH, a TAKKe OMOHOIMYHBaHHE
MAaCCHBHBIX KOHCTpYKUMI IpH TeMmepaTypax OeroHa, OAM3KHX K €r0 MMHHMAIBHBIM
9KCIUTyaTaMOHHBIM TEMIIEpaTypaM.

YCTpﬂﬁCTBO MOCTOKHHDBIX H BPEMEHHLIX IBOB

6.2 JIna npenoTspanieHns 06pa3oBaHus TPEWMH WM YMEHBUIEHUA MX PACKpBITHA B
MOHONHUTHBIX GETOHHBLIX ¥ XKeNe300eTOHHBIX COOPYXEHHIX HEOOXOIMMO MpenycMaTpHBaTh
TIOCTOSTHHBIC TeMIIEPATYPHBIE LIBHI, 8 TAKXKE BPEMEHHBIE CTPOHMTE/bHBIE IUBBL.

[TocTosisHbIe WIBBI JO/DKHBI 00ECUCYMBATh BO3MOXHOCTb B3aHMHBIX M€peMeIUeHHi
gacTel COOPYXKEHUs KaK B [IPOLIECCE CTPOUTENBCTBA, TaK H B IIPOLIECCE IKCILTYaTallHH,

BpeMeHHBIC CTPOHTE/BHbIE LIBB! JOIKHB 00€CHEeTHBATE:
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CHHXKCHME TEMIIEPATYpHBIX HampsXeHMH B OeToHe B Mpoiecce BO3BEACHHMS
COOPYKEHUH;

CHIKEHHE YCHIIMI, BBI3BAHHBIX HEPABHOMEDHOH oOcaakod wYacTedl COOpYXEHHH B
CTPOMTEIBHEIN EPHOL;

cobmofenue TpeGyeMoil HHTEHCHBHOCTH paboT 110 BO3BEICHHIO COOPYKEHHS;

YHHUKALMIO apMOKOHCTPYKLMIA, 01ayOK#, COOPHBIX 37€MEHTOB H T.II.

6.3 IlocTosKrHBE MBBI B COOPYXXEHHAX MOTYT BBINONHATHCS CKBO3HBIMH WJIH B BHIE
HA/PE30B MO OBEPXHOCTAM, OABEPKEHHBIM 3HAYHTEIBHBIM KOJIE0aHUAM TeMIIepaTypEl.

PaccrosiHve Mexy NOCTOSHHBIMH M BPEMEHHBIMHM IIBAMH ClIeAyeT HasHa4yaTh B
3aBHCHMOCTH OT KIHMATHYECKHX M  TCOJOTHYCCKHX  YCNOBHH, KOHCTPYKTHBHBIX
0COGEHHOCTER COOpYIKEHHH, OCIEROBATENLHOCTH IPOU3BOACTBA paboT U T.1,

6.4 Jlna cOOpHO-MOHONMTHBIX KOHCTPYKUMH HEOGXOIMMO MpelycMaTpHBaTh
MEPONPHATHSA, 00ECTeUHBAIOIME HAMIEKAINYIO CBA3D [0 NOBEPXHOCTAM KOHTAKTA IPH
OMOHOJIMYMBAHUH KOHCTPYKIMH,

6.5 Jlns yMeHBLICHAS TEMIEPATYPHBIX HaNPUKEHHH, a TAaloKe BIMAHUA HEPABHOMEPHBIX
OCAaZi0K OCHOBaHMA TPH COOTBETCTBYIOMIEM OOOCHOBAHMM JONYCKaeTcs yCTpamBarh
BPEMEHHBIC DAacIIMpPEHHBIE IIBBHI, 3aMonHAeMble OeTOHOM (3ambikamomke OJ0KH) mocie
BBIPaBHHBAHHS TEMIIEPATYP U CTaOMIN3ANAH OCAOK.

HasHauenne NpoACJALHOr0 H MONEePeYHOro apMHPOBAHNUA

6.6 B MacCHBHBIX Xene300€TOHHBIX SJIEMEHTAaX THAPOTEXHWYECKHMX COODPYIKEHHIA,
pa3sMepbl KOTOPHIX MPEBBIUAIOT TPeGyeMble 0 PaCueTy M HA3HAYEHBI TI0 KOHCTPYKTUBHEIM
HJIM TEXHONOTHYECKMM COOOpakeHMsAM, a B OOJeNKax TMAPOTEXHHYECKHX TYHHENeH — BO
BCEX CIydasX, MUHMMAIbHBIA MPOLEHT apMUPOBAHHs HE HOPMHpYeTCs, H cedeHne pabodei
apMaTypbl HA3HAYAETCA B COOTBETCTBUH C PaCYETOM,

[Inomans cedenust MPOTONBHOM apMaTyphl OCTANBHBIX JKele300eTOHHBIX 3JIEMEHTOB
JOIDKHA NTpUHUMaThes He Menee 0,05 % oT nnomaay pacyeTHoro cedeHus 6EToOHa.

6.7 PaccTosiHME B CBETY MEXJy apMaTYpPHBIMH CTepXKHSAMH HO BBICOTE U ILHMPHHE
ceqenus JomKHO ofecneunBarh COBMECTHYO paboTy apMaTyphi ¢ 6ETOHOM M Ha3HAYaThCs ©
y4eToM yAoOCTBa YKIAAKH U YIUIOTHEHHS OETOHHOHN CMecH.

PaccrosHue B cBery MeXIy CTEPXKHAMH apMaTyphl sl HEMACCHUBHBIX KOHCTPYKIHMI
ClIeAyeT NPHHUMATh C Y4EeTOM YCIOBUI UX GETOHHPOBaHUS.

B mMaccHBHBIX ke1e3006TOHHBIX KOHCTPYKIHAX PACCTOSHUS B CBETY MEXY CTEPKHAMU
paboueit apMaTyphl MO LIMPHHE CEICHUSA ONpENeNIAoTes KPYNMHOCTBIO 3aM0IHuTeNs GeToHa,
HO He MeHee 2,5 d, rie d — iuaMeTp apMartyphl.

6.8 TonuHy 3alUTHOTO Cjiog GETOHA ClieAYET MPUHHMATD:

IJIs1 JIMOEBEIX TOBEPXHOCTEH KOHCTPYKUMH, HE NHOABEPTAIOMIMXCS HENOCPEACTBEHHOMY
BO3/IEHCTBUIO BOJBI, TAPOB BOIbI UM aTMOCHEPHBIX 0cankoB: He MeHee 30 MM A paGoueit
apMaTypsl M 20 MM JUIs paclpeleNUTENsHOH apMaTypsl M XOMYTOB B faikax M IUTHTax
BBICOTOH 10 1,5 M, a Takoke B KOJIOHHAX C MeHbLIeH cTtopoHo# 70 1,5 M;

JUIsl JIMLEBBIX MOBEPXHOCTEH KOHCTPYKLMA M 4acTed COOpPYXEHHH, IOABEPraromIMXcs
HEMOCPEJCTBEHHOMY BO3AEHCTBHIO BOMIB! (30HBI IEPEMEHHOTO T'OPHU3OHTA BOMBI, IIOBEPXHOCTH
BOZOCIMBOB K BOROCOPOCOB, 061€NKH Ge3HANOPHBIX TYHHENeH, TIMTEl KPEIUIEHHA OTKOCOB
KaHaJIOB H T.I..) B COYETAHHM C BO3ICHCTBHEM 3aMOPaXMBAHHS—OTTAUBAHNSA, KABUTALIUY HIIH
HCTHPaHMA HAHOCAMH — He MeHee 60 MM ¥ He MeHee ABYX OHaMeTpoB cTepxHel s paGoueii
M pacnpefieNuTeNbHOM apMaTypel. JTo k¢ TpeOoBaHHE MHODKHO BBUIONHATHCH VIS
KOHCTPYKLM U 371€MEHTOB COOpYKEHHH, 3alUTHBIC CI0U GETOHA KOTOPBIX CHCTEMATHYECKH
TIOABEPTaIOTCA BO3AEHCTBUIO IAPOB BOMKI.
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TonuuHy 3allUTHOTO €10 OETOHAa B KeJe306€TOHHBIX KOHCTPYKUHAX MOPCKHX
THAPOTEXHUYECKHX COOPYXKEHHH HeOOXOOUMO NPHHHUMATD!

s paboueit apMaTypbl CTEPXKHEBO#H — He MeHee 60 MM;

JUIA pacripeieMTeIbHOM apMaTypsl H XOMYTOB — He MeHee 40 MM.

JIna 3alMTHEIX c1oeB GeToHa HOMIEH NPUMEHAThCS GETOH kjlacca NO NPOYHOCTH He
ke B20, npy 5ToM MOpO3OCTOMKOCTE M BOJOHEIPOHHLAEMOCTb 3TOr0 GETOHA NOKHBI
OBITE HE HMXE TPEBABICHHBIX POEKTOM K JIMIEBBIM HOBEPXHOCTAM JaHHBIX KOHCTPYKLMA
WM YacTed cOOpyXEeHUA.

Jna  cOopHBIX xene300ETOHHBIX JJMEMEHTOB  3aBOJACKOIO  M3TOTOBIEHHMS IIpH
npuMeHeHNH 6€TOHa Kilacca MO MPOYHOCTH Ha okathe B15 W Bbllle TONLIMHA 3aIMUTHOTO
CJ104 MOXET OBITE yMEHBIIEHa Ha 10 MM NIPOTHB YKa3aHHBIX BBIIUE BENHYHH,

TIpu 3xcruTyaTauuy jxene300€TOHHBIX KOHCTPYKLHMH B YCNIOBHAX arpecCHBHOH Cpemb!
TONLUHHY 32LIKTHOTO /105 HEOGX0AMMO Ha3HayaTh He Mexee 60 MM,

6.9 B HeTpelIUMHOCTONKMX XKeNe300€TOHHBIX TUIHTaX M CTEHaX CEYEeHHEM BBICOTOM
60 cM n Gonee ¢ xoapduunentom apmuposanug 4 < 0,008 npu HajanexameM 060CHOBAHHH
JOMyCKaeTCs. ~ MHOTOPAIHOE  PAcloNOXEHHE apMaTyphi [0  CEYCHHMIO  JJICMEHTa,
CTIOCOBCTBYIONEE YMEHBIICHHIO MAKCHMANbHOH LIMPMHBI PACKDBITHS TPEHUIMH IO BHICOTE
ceueHus.

6.10 Ecnu crepxHHM apMmarypsl pa3Melaiorcs B jBa ¥ Gojee pAda, TO AHAMETPH
CTEpPXKHEH PANOB NOIKHBI OTAXMYATECA APYT OT Apyra He Gosee, yeM Ha 40 %.

6.11 HW3 ycnoBMs  JONTOBEYHOCTH TI'MAPOTEXHHYECKHX  COOpYMKeHWH  6e3
NPEABAPUTENLHOTO HANPKEHUA JMaMETp apMaTyphl CliedyeT NpUHHMMATh Jis pabouei
CTEpP)KHEBOM apMaTyphl M3 ropAdeKaTaHodl cramu He Menee 10 MM, Mg coupaneit H s
KapKacoB M CETOK Bs3aHBIX WM M3TOTOBIECHHBIX C IIPUMEHEHHWEM KOHTAKTHOH CBapKu — He
MeHee 6 MM.

.6.12 TIpononbHble CTEpXKHA PACTAHYTON M CHKATOH apMaTyph! NOKHE GbITH 3aBeJEHBI
3a HOPMAIBHOE WM HAKIOHHOE K MpPOMOAPHOH OCH 3JIEMEHTa CEYEHHE, TAE OHHM He
TpebyoTes N0 pacyeTy.

6.13 PacnpeienutensHylo apMaTypy IS 3J€MEHTOB, pafoTalolMX B OJHOM
HanpaBJeHUH, clelyeT Ha3Ha4aTh B pasMepe He Oonee 10 % ot ruiolnaau paboueli apMaTypsl
B MECTe HAUOOJIBIIETO H3THOAIOIEro MOMEHTA.

6.14 Tlpu BBINMONHCHMH CBapHBLIX COCAHHEHWH apMaTyphl CIEAYeT BHITIOIHATH
TpeboBaHus JIeHCTBYOIIMX HOPMATUBHEIX NOKYMEHTOB.

6.15 B KOHCTPYKUMAX, PACCYUTHIBAEMBIX Ha BBIHOCJIMBOCTH, B OJHOM CEUEHHH JOMKHO
CTHIKOBATHCA, KaK TNpaBulo, He 6olnee IONOBUHBI CTEpXKHEBOH pacTsHyTod pabodeii
apmaTyphl. IlpumMeHeHre CTHIKOB BHaxnecTky (6e3 cBapku H co CBapKoH) mjif pacTAHYTOH
paboueif apMaTyphl B 3THX KOHCTPYKLHAX HE ROMYCKaeTCA,

6.16 B usruGaemsix 31eMeHTax NpH BbicoTe ceuerus 6onee 700 MM y GOKOBBIX rpaHeit
clieyeT yCTaHaBIMBaTh KOHCTPYKTUBHbBIE NIPOJOJBHBIE CTEPXKHH. PacCcTOfHHEe MEXAY HUMHU
no BwicoTe JOMKHO ObiTh He Gonee 400 MM, mIoWALb TONEPEYHOTO CEYCHHS — HE MeEHee
0,1 % ot mnomagy cedeHus GeTOHA, MMEIOLIETO pasMep, PaBHBIN 110 BBICOTE 3JEMEHTa
PacCTOSAHMIO MEXIY STHMM CTEPXKHAMM, MO MIAPHUHE — MOJOBHHE IIMPHHBI pebGpa sieMeHTa,
HO He Gonee 200 mm.

6.17 ¥V Bcex moBepXHOCTeH XKene3006TOHHBIX 31E€MEHTOB, BOIM3H KOTOPHIX CTABUTCA
TpONOIbHA pacueTHas apMaTypa, HEoOXOZMMO TPEAyCMAaTpHBATL TAKXKE MOIEPEYHYIO
apMaTtypy, OXBATHIBAlOLIYI0 KpaliHMe INpOJONBHBIE CTepXHM. PaccrosHHe Mexzay
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NIOTIEPEYHBIMY CTEPKHAMH JOMKHO OBITE He Oosee 500 MM 1 He Gonee YABOCHHON LIMPHHEI
Ipany dJieMeHTa.

6.18 Bo BHELEHTPeHHO CXKaThIX JMHEHHBIX 3IeMEHTaX, a TakKe B CKAaToil 30He
H3rHOaeMbIX JJICMECHTOB IpM HAJMYHK YYUTHIBAEMOH B pacyere CXKaTodl NpPOAO/bHON
apMaTypel HEOOXOIUMO NPy CMATPHBATh YCTaAHOBKY XOMYTOB.

PaccTosiHne Mex Iy XoMyTaMy cllelyeT NpUHUMATH B Bi3aHBIX Kapkacax He Gonee 15d,
B CBapHbIX — He Gosee 204 , rie d — HauMeHBIIMIA JUaMeTp CKaTOM NMPOJOJIBHOM apMaTyphl.
B ofoux cnydagx paccTosHUE MEXIY XOMyTaMH ZOJDKHO GbITh He Gonee 500 M.

KoHeTpykuus momepeyHod apMaTypsl JOMKHA OOCCIEYMBATH 3aKPEILICHHE CKATHIX
IPOJONBHEIX CTEPXKHEH 0T GOKOBOrO BHITYYMBAHKA B MOGOM HanpaBIeHHH.

B Mectax cThiKOBKM paGoueil apmaTyphl BHaxjecTKy 0e3 cBapku WM eciH obumiee
HACBILEHHE JJEMEHTa TNMPOAONBHOH apMarypod coctaBiser Gomee 3 %, XOMYTBI clexyer
YCTaHaBJIMBATh Ha paccTosHUH He 6osee 10d u He Gonee 300 mm.

B MaccuBHBIX BHEUEGHTPEHHO CXKATBIX JNeMEHTaX, paccuuraHHbix 0e3 yueta cxaroit
apMaTyphbl, DPAacCTOSIHHE MEXIY KOHCTPYKTHBHBIMK [IONEPEUHBIMH CBA3AMH (XOMYTamu)
JOITYCKAeTCs YBEIMYUBATh IO ABYX BBICOT (IIMPHH) JJIEMEHTa.

6.19 PaccTosiHue MeXIy BepTHKaIbHBIMH ITOTICPEYHBIMH CTEPXKHSAMU B 3IEMEHTaX, He
MMEIOILMX OTOTHYTO! apMaTypsl, M B ClIy4asx, KOTJa IMolepedHas apMaTypa TpebyeTcs mo
pacyery, HeoOX0AUMO IIPUHUMATS!

a) Ha NPHOIOPHBIX yyacTKax (He Menee 1/4 mposiera) Npu BEICOTE CeUeHHS MeHee WK
paBHo#t 450 MM — He Goree h/2 U He Gonee 150 MM;

IpH BhIcOTe ceyeHus Gonee 450 MM — He Gonee A/3 u He Goaee 500 Mm;

TIpH BBICOTE CeveHus, paBHOH mimH Gosee 2000 MM, - He Gonee A/3;

6) Ha ocTanpHOM wacTH npoieta npu BeicoTe ceveHus 300 — 2000 MM — He Gonee
(3/4) h u He Gonee 500 mM;

npu BeIcoTe ceyeHns Hosiee 2000 MM — He Gonee (3/4) .

6.20 B snemenTax, paGoralouux Ha W3rHG ¢ KpyueHHEM, BA3aHBIE XOMYTBI [JOJDKHBI
GBITH 3aMKHYTBIMH C TIEPSIYCKOM HX KOHLOB Ha 30 AHaMETpOB XOMYTOB, & IPH CBAapHBIX
KapKacax BCe MONepeyHble CTepXKHHW 0GOMX HampaBieHWH MOMKHBI OBITH TpPHBapeHbl K
YIJIOBBIM MPOJIONBHBIM CTEPXKHAM, 06pasys 3aMKHYThIH KOHTYD.

6.21 OtBepcTus B Kene300€TOHHBIX JMIEGMEHTaX ciefyeT pacroyiaraTh B Mpelenax
SYEEK ApMATYPHBIX CETOK M KapKacoB.

OtBepcTHsi ¢ pasMepamy, MpPEBHINIAIOIIMMU pasMephl fAYEeEK CETOK, HOJKHEI
OKalMNIATLCA ROTONHUTENbHOH apMaTypoil. CymMMapHas IUIOmajis €€ Ce4eHus J0JDKHA OBITh
HE MEHEe CeYeHHs NpepBaHHoOi paGoueli apMaTyphl TOTO XKE HAIIPaBICHHS.

6.22 Ilpn 1NpPOESKTHPOBAaHHH  CTaNEeXeNe300€TOHHBIX KOHCTPYKUMH  HaIeXUT
ofecnieunBaTh COBMECTHYIO paboTy apMaTyphl ¥ cTanbHOIN 06uLoBKy. TonmuHy 06IMIOBKY
cleflyeT NpHUHUMaTh MHHHMAIBHOM IO YCIOBHAM MOHTaXa M TpaHCHOPTHpOBanus. B
cTajexene300eTOHHBIX 3JeMEeHTax BojonoaBofiantero Tpakra ['DC TONNMHA CTANBHOM
OGNIMIIOBKY JOMKHA NPHUHUMATECH W3 yCnoBus Ay < A; (30ech Ay v A, - Niomans cedeHus
COOTBETCTBEHHO CTalbHOW OCJIMUIOBKM M CTEPXKHEBOH apMaryphli B PacdeTHOM CCYCHHH
JNE€MEHTa).

6.23 Apmatypa xene300eTOHHBIX KOHCTPYKLMI JOJDKHA MpelyCMaTpHUBaThCH B BUIE
apModepM, apMOTIAKEeTOB, CBAPHEBIX KapKacoB, CETOK U MITY4YHO! apMaTyphl.

THMB  apMOKOHCTPYKLMIT clieyeT HasHa4aTh C Y4YeTOM IIPUHATOro crocoba
npou3BoAcTBa paboT. OHHU HOMKHB! 00€CNEeYNBATE BOIMOXHOCTH MEXAaHN3UPOBAHHON NOAAYH
6eToHa U TLIATENBHOM ero IpopaboTKH.
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YCTaHOBKY apMaTypsl B Xele300eTOHHBIX KOHCTPYKUMSX HeOGXOAMMO MPOM3BOAMTE
HHIYCTPHANTLHEIMH METONaMH MpPH MaKCUMATbHOH SKOHOMHH MeTajlia Ha KOHCTPYKTHBHEIE
3IEMEHTHI JJIf 3aKpenneHus ee B 6aoke HeTOHUpPOBaHMS.

VBenuueHne IUIOWIAAM  CEHEHHMST  ApMaTyphl, ONpPEHENCHHOM  pacyeToM Ha
SKCITYyaTaUMOHHBIE HArPy3KH, JUIS BOCHIPHUATHS Harpy30K CTPOMTENBHOrO MePHOAa, Kak
PaBWIIO, He NONyCKaeTes,

6.24 OTKpbITHIE TNOBEPXHOCTH OETOHHBIX COOPYKEHMH, HaXOmAIMecs B 30HE
IIEPEMEHHOTO YPOBHS BOABI U NOIABEPralolyecs BO3NEHCTBAIO OTPULIATENLHEIX TEMIIEPaTyp,
a TaKXKe OTKDHITHIE TIOBEPXHOCTH COODYXEHHIl, BO3BOAMMEIX B YC/IOBHAX KapKOro CYXOro
K1HMaTa, DOMYCKAETCA apMMpOBaTh CETKAaMH M3 apMaTypsl kiacca A-II guamerpom 16 M.
Bo BceX OCTANbHBIX CIy4YadX KOHCTPYKTHBHOE apMMpPOBaHHE OTKDHITHIX MOBEPXHOCTEH
GeTOHHEBIX COOpYXEHHH JOMycKaeTcs TONBKO MPH CHeLHaNbHOM 060CHOBaHUH.

JomonnuTe bHble  YKa3aHMsi NO  KOHCTPYMPOBAHMIO  MpeABapUTENbHO
HANPSKEHHBIX 21eMEHTOB

6.25 Tlpn KOHCTPYMpOBaHWM IpEIBAPHUTEIBHO HAMPAKCHHBIX OJIEMEHTOB CIEAYET
BBINONHATh TPeGOBAHMA NSHCTBYIOIMX HOPMATHBHBIX HOKYMEHTOB Ha HPOEKTHPOBaHHE
OTAEJIbHBIX BUAOB COOpYeHU# u TpeGoBanus 6.26 — 6.31.

6.26 TlpuBapka ¥ HNpHXBaTKa K HATAHYTOH apmaType Kakux-mubo netaneif He
JOMyCKaETCs.

D10 TpebGoBaHKE HE PacNpOCTpaHAETCs Ha NPUBAPKY JeTanell K KOHLAM HarpsraeMoii
apMaTypbl, BRICTYTAIOMKM U3 H3/eNH, ITocie nepenayy ycunuit obxatus 6etona.

6.27 TlpomonpHylo HeEHamlpsATaeMyl apMarypy CiefyeT pacrnojarath Omke K
HEpYXKHO! TOBEPXHOCTH »JIIEMEHTa ¢ TeM, 4TOOBI NomepedHas apMaTypa (XOMYTBI)
OXBaTbIBajIa HANPATAEMYIO apMaTypy.

6.28 CrepxHEBYI0 HampsTacMyl apMatypy B peODHCTBIX 3J€eMEHTax ClemyeT
pacrnoararh o oc¥ Kaxaoro pebpa IeMEHTa Ui CHMMETPUYHO €H.

6.29 CoenuHeHwe mo JUTHHE 3arOTOBOK apMaTyPHBIX CTEp)KHEH M3 ropsdeKaTaHOH
cTajgM nepuopudeckoro mpodwuns numametpoM 10 MM M Gonee, Kak NpaBWIIO, ClETyeT
MPOU3BOIMTE KOHTAKTHOH CTHIKOBOH CBapKOH.

Ipu otcyTcTBUM 00OpPYHOBaHHA N7 KOHTAKTHOH CBAapKH NOIYCKA€TCA NPHUMEHATH
ayrosyio cBapky. CTepxnu apMaTypsl kiacca A-IIIB HeoOXoAMMO cBapuBaTbh JO BBITSKKH.
CBapHbIE CTBIKM pacTAHYTBIX CTEPKHEH He pPEKOMEHIYETCA pacronaratb B MeECTax
HauOOoBIIMX YCUIHH,

6.30 V KOHIIOB IIpeABapUTENBHO HAMPSXKEHHBIX JIEMEHTOB HODKHA OBITH YCTAHOBJIEHA
JOIIOHUTEIbHASN NONIEPeyHas apMaTypa (CBapHbIE CETKH, OXBATHIBAIOMIHE BCC IIPOAOJLHEIE
CTCPXHY apMaTyphl, XOMYTHl ¥ T.1. ¢ maroM 5—-10 cM) Ha JUIMHe yyacTka He menee 60 %
30HH! Ticpefiadn HanpspkeHui u He menee 20 ¢M.

Ecnu Hampsiraemas NpOJO/ibHa# apMaTypa Yy TOPHOB 3J€MEHTa Pacronaracres
COCPENOTOYEHHO y BepXHeW MM HIDKHeH IpaHd, TO Ha KOHIEBBIX YYacTKax HEOGXOZHMO
NpenycMaTPHBATh NONEPeYHyo apMarypy (He YUHTHIBAEMYIO B pacueTe Ha [ONepedHbIe
CHUJIBI).

CyMMapHas TIomiafb Nonepeysoll apmMatypsl I0IDKHA Ha3HAYATBCS TakKoH, yTobkl 3Ta
apMarypa MOLJIa BOCIPHMHATh B KOHCTPYKLMSX, HE DAacCYMTHIBAEMBIX Ha BBIHOCIMBOCTD,
20 %, a B KOHCTPYKUMSX, PACCYMTHIBAEMEIX Ha BBIHOCIHBOCTb, 30 % yCWIHA HATKCHUS B
NPOMIOIbHOM HanpsracMoii apMaType, KOTOpas pacroioeHa Y OAHol IpaHM CHEHHS, C
y4eTOM MEPBLIX NOTEP,
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CyMMapHyIo TLI0Iab CeYEeHHs JOMOMHNTENLHOM N0TEpeuHol apMaTypsl HE0OX0AHMO
OITpeenaTk no GopMynam:
ans KOHCprKHHﬁ, HE paCCUUTBIBAEMbIX HA BBIHOCINBOCTE,

Ay 00 =0.2(05, / Ry, ) Ay, (20)
J711 KOHCTPYKLWMH, pACCUNTBIBAEMBIX Ha BHIHOCIHBOCTD:
Aswaa =0, 3(Gsp / st) 4y, 2D
rie ©;, — HpeABapHTEbHOE HANPSXKEHNE B apMATYpe C YUETOM MEPBBIX [IOTEPD;
Ay - Haubonpluas W3 NUIoOLNAneH CeYeHHs HANPAracMoi NPOIONBHON apMaTyphl,

PacTioNoXKEHHOH BHYTPH XOMYTOB Y OJHOH TDaHHU CEIEHM.
6.31 JIOnONHMTENBHYIO NOMEPEYHYI0 APMATYpy pPEKOMEHAYeTCs NpEXyCMATpHBaTh
B BH/I€ CBAPHBIX 3aMKHYTBIX XOMYTOB U3 apMaTypHO# cTaiu xiaccos A-I1 uan A-TIL
Ecnn u3 ycnoBus ONMHMpaHHMs DE€MEHTa Ha €ro KOHIIEBOM y4acTKe YCTaHaBIMBAIOT
CTAJBHYIO OIIOPHYIO ILIATY, TO AOTOJHUTEIbHYIO NONEPEYHYIO apMaTypy CledyeT COSAHATD
¢ Heil cBapKoH.

7 OcHoBHBIe pacueTHbIE MOJIOKEHU

7.1 Pacuerni 6ETOHHBIX U Ke€Ae300€TOHHBIX KOHCTPYKLMHA HEOOXOXMMO NMPOW3BOIUTH
MO METOAY NpeleNbHbIX cOcToAHUI B coorBetcTBHH ¢ CIT 58.13330.

BeroHHBle M kene300€TOHHBIE KOHCTPYKUMM JIOIDKHBI YAOBJICTBOPSATh TPeOOBAHUAM
pacyera Mo MpeAeTbHBIM COCTOSHHMSM INEpBOM TPYNNb MPH BCEX COYETAHHAX HArpy3oK
¥ BO3JEHCTBHI, a IO NpeAeNbHBIM COCTOSAHMSM BTOPOH TpyINbl — TONBKO NPH OCHOBHOM
COYETAHNMH Harpy3oK 4 BO3JAEHCTBHHA.

Pacuer no npenenabHEIM COCTOSHUSAM, KaK TIPABUIIO, CIEAyeT NPOM3BOIMTH AJNA BCEX
cTauit BO3BENCHHUA, TPAHCIIOPTHPOBAHYSA, MOHTAXA M SKCILTyaTallHi KOHCTPYKIIUH.

7.2 BeToHHbIE KOHCTPYKLMH HEODX01MMO PacCYUTHIBATD:

MO MNpefenbHBIM COCTOSHMAM IepBOA TPYNIBI — MO MNPOYHOCTH C NPOBEPKOH
yCTORYMBOCTH NOJOXKEHHA U (POPMBI KOHCTPYKLIHMH B COOTBETCTBUM C pas3feiaoM §;

[0 NpeAeibHBIM COCTOSAHHMAM BTOPOM TIPYNNBl — N0 0OpasOBaHHIO TPEUIMH — B
COOTBETCTBHH ¢ paszaenamy 9 u 10.

XKenesobeToHHbIE ¥ CTaNIEKENE300ETOHHBIE KOHCTPYKLHH CIIEAYET PACCUHUTHIBAT!

M0 NpeleibHbIM COCTOAHMUAM IEPBOH IPYNAsl — TO TNPOYHOCTH C HpPOBEPKOH
YCTOHYUBOCTH TOJIOXEHHA M GOPMBI KOHCTPYKUMU M MO BBHIHOCIMBOCTH MPH MHOTOKPaTHO
MOBTOPSAIOILEHCS HaIPy3Ke B COOTBETCTBHU € pasaesioM §;

N0 NPERENbHBIM COCTOSHMAM BTOPOH Tpymmsl — 1o 00pa3oBaHHIO TPEWIHH B TEX
Cltydasix, KOT/ia TI0 YCJIOBHAM HOPMAIBHOM IKCTITyaTallly COOPY)XEHHS He NOIyCKaeTcs HX
obpazoanne (TPeMHOCTORKME KOHCTPYKIMH) WX 10 OTPAHMYEHHIO BETUYUHBI PACKPHITUA
Tpeliy (HETPEWMHOCTONKIE KOHCTPYKIHH) ¥ No xebopMalMAM B TeX CIydadx, Korza
BEIMYMHA MEPEeMEMEHNH MOXET OIPaHW4UTh BO3MOXKHOCTE HOPMAJIBHOHM OBKCIUTyaTanuu
KOHCTPYKIHH WIH HaXOAAIIMXCA HA HEH MEXaHH3MOB B COOTBETCTBHH C pa3aeiiom 9.

IIpd  NpPOEKTUPOBAHHH  CTAEKENE300E€TOHHBIX  KOHCTPYKUMEH  HOTOJHHTEIBHO
HeoOXOONMO pacCUMTHIBATL HNPOYHOCTE METALIMYeCKOH oONMUoBKM Ha  AeicTBHe
TPAHCIIOPTHBIX, MOHTAXHBIX M CTPOMTENBHBIX Harpy3oK (B COOTBETCTBMH CO CHELHMAILHO
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pa3palOTaHHBIM¥ TEXHUYECKHMH YCIOBUAMHM) M aHKEpOB, 00eCIedHBaIOIINX COBMECTHYIO
paboTy MCTOBOM apMaTyphl 1 6eToHA.

7.3 COOpHO-MOHOIMTHEIE KOHCTPYKUMH, & TaKkxke KOHCTPYKLUHHU C Hecylle#t apMaTypoit
HaJUIeXNT PacCUUTHIBATE 114 ABYX CTaNUi pabOTHl KOHCTPYKUHH:

JO TpHoGpeTeHns GEeTOHOM, YNOXKEHHBIM HAa MECTe HCIIONb30BaHHA KOHCTPYKLMH,
3a[aHHOM NPOYHOCTH — Ha AelicTBHe cOGCTBEHHOTO Beca 3TOTO GETOHA M JPYrHX HArpysok,
JeHCTBYIOIMX HAa NAaHHOM 3Talle BO3BEACHHUA COOPYHEHHS;

nocne npHoOpeTeHus OETOHOM, YIOXKCHHBIM Ha MECTe MCMOJIb30BAHUA KOHCTPYKIHH,
33JJaHHOH MPOYHOCTH — HA HATPY3KH, AGHCTBYIOIIME TNPH IKCILTYaTalMHM KOHCTPYKUHH,
BKJIIOYast COOCTBEHHEIH Bec.

Pacyer Ha NPOYHOCTH NMPOM3BOIMTCS Ha PAcUeTHbIC HAarpy3KH pasfenbHO MO ABYM
rpynnaM 6e3 CyMMUPOBaHUS YCHAHH U HATIPSKECHUR.

7.4 Jins coopyxennit I u II xnaccos, 3aaHKEpeHHBIX B OCHOBaHHUE, HapaAy C PacyeToM
KOHCTPYKUMH CeRyeT NpOU3BOAUTE SKCIEPHMMEHTANbHBIC HCCISIOBaHMA NN ONpEnCNeHUs
HecyIleH crnoco6HOCTH aHKEPHBIX YCTPOHCTB, peNlakcaliiid HanpskeHui B 6eToHe, CKanbHOM
OCHOBaHMH M aHkepax. Heobxoxumo npexycMaTpiBaTh MEPONPHATHS 1O 3aMIUTE HKEPOB OT
KOPPO3HH.

Juis  npenBapHTeNbHO HANpSDKEHHBIX KOHCTPYKLMM pPEKOMEHAYETCA B MPOEKTE
NpeAyCMAaTPHBATh BO3MOXXHOCTh [TOBTOPHOTO HATSXKEHHS aHKEPOB HIH MX 3aMEHBI, a TakoKe
IPOBEICHHE KOHTPOIBHBIX Hab0eHHit 3a cOCTOSIHIEM aHKepoB B Getone.

7.5 TIpu pacuere 21eMEHTOB COOPHBIX KOHCTPYKUMH Ha YCHJINS, BO3HHKAIOUIHE NPH
ToAbLEME, TPAHCIIOPTUPOBAHWH M MOHTaXe, HArpy3Ky OT COGCTBEHHOTO Beca JJIEMEHTa
ClIeIyeT BBOAUTE B pacyeT ¢ Ko3pOULHEHTaMH IMHAMUYHOCTH.

7.6 Crioco6 OLEeHKH NMPOYHOCTH H TPELIHHOCTOMKOCTH GETOHHBIX M Kene300eTOHHBIX
3JIEMEHTOB (110 YCUIHAM WIH 10 HAaNPSHKEHHAM) OTIpefieisieTcd COOTHOINEHHEM HX Pa3MepoB.
B tabmune 19 npuseneHa KnaccudUKalKsa 31€MEHTOB M CHOCOOH OLICHKH HACTYTICHHUA HX
HpeAeIbHEIX COCTOSHHIA B 32BHCHMOCTH OT COOTHOILEHHSA X pa3sMepoB.

7.7 Tipn nmnpoBepxe HecymeH cHOCOOGHOCTM W TNPHFOZHOCTH K HOPManbHO#M
9KCITyaTallMi COOPYXEHHS BHYTpeHHHe YCHIMA (M3rubaroliie W KpPYTALIHE MOMEHTEI,
HOpPMaJIbHBEIE ¥ IEPEPe3BIBAIONIME CH/BI), HANPSKEHHSA, NEPEMEILCHUA M YIIB HOBOPOTA
CHEAYeT ONpefenaIb, KaK NpaBWio, ¢ YYETOM HEYNPYroro NOBENEHWS KOHCTPYKLMi,
00yCNIOBNEHHOrO  TPEIMHOOOPa30BaHMEM M TON3Yy4YecThio  OeToHa,  HeMHHEiHoM
33BUCHMOCTBIO MEXIY HAaNpSOHKSHHIMH H AeopMauusMu MaTepHanoB, a TaKKE C YYETOM
LI0C/IEA0BATEIBHOCTH BO3BEACHUSA U HATPYXKEHHS COOPYKEHUS.

JlomyckaeTcss YCWIMS ¥ HamlpsKEHHS B CEYEHUAX OJJIEMEHTOB ONPENesTh B
NPeaTIONOXEHHH YNIPYTro# paboTsl KOHCTPYKIMH B TeX CTy4asX, KOrAa pacuyeT BHIMONHSAETCS
Ha NMpeABAPUTEIbHOM CTafuH IPOSKTHPOBAHUSA COOPYIKEHHS.

7.8 Tlpu onpemeneHuyn NUHEHHBIX NEPEMELICHHHA U YIVIOB NOBOPOTa HEOGXOAMMO
YUHTBIBATE U3MEHEHHE KECTKOCTH CEYEHHMH B pe3yiarTaTe TpellHHooOpazoBaHus B GeToHe.
YcnoBus TpeHHOOOPa3oBaHHA CeAYeT NPUHUMATD B COOTBETCTBHH C Pasaeniom 9.

B cTaTHuecKM HEOMpENENMMEIX CTEPXKHEBBIX KOHCTPYKLHAX, TOHKHX ILINTaX H apkax
BHYTPEHHME YCHIMA M TECPEMCIUCHHS CJIEAYeT ONpEAeNATh METOAaMU CTPOHTENbHOH
MEXaHHKH C YYETOM, KaK MpaBHIIO, HEYINpYrod paborbl, oOYCNOBIECHHOH H3MEHEHHEM
HECTKOCTH CEeYEHHH B pe3y.IbTaTe TPEIMHOOO0pa3oBaHus B GETOHE.

7.9 Tlpu oleHKE NPOYHOCTH W TPEIIMHOCTOMKOCTH 3JIEMEHTOB (GalKH-CTEHKH,
KOHCONBHBIE CTEHKH, TOJCTBIE apkh M TpyOhl M OGBEMHBIE OJEMEHTH) MOCIEIHHE
ONpenesIfOTCA METOAAMH TEOPUH YIIPYTOCTH.
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7.10 IlpoBepKy NPO4HOCTH M TPELWIMHOCTOMKOCTH KOPOTKMX Oalok M KOHcouei,
TOACTBIX ILIMT ¥ apOK CPEAHEH TOMIKMHEL JOMYCKAETCS MPOM3BOLUTS KakK 110 HANpPAKEHUAM,
Tak ® 1o ycunuaM. HanpsokeHus B paCueTHBIX CEHEHHAX TEMEHTa ONpPEACIATCA METOAAMH
Teopun ynmpyroctd (cM. 7.7), a ycHIMS ~ NO BeJMYHHAM PaBHOJACHCTBYIOIIMX OMIOP
Hanpsokenui B ceyenun: N = D — Z; M = Dz (3nece D ¥ Z — paBHOACHCTBYIOILHE 3MIOpP
CKUMAIOIIMX M PaCTATHBAIOILMX HANPAKEHUH; z — IEH0 Napbi BHYTPEHHHX CHI).

7.11 TlnuTdble 3MEMEHTBI KOHCOJBHOTO THIA WM ONHpAaKoIuecs MO  ABYM
IPOTHBOMNO0XKHBIM CTOPOHAM, Harpy3ka Mo LIMPHHE KOTOPHIX pacrpejeneHa paBHOMEPHO,
PAcCYUTHIBAIOTCS 110 TPOYHOCTH U TPEIMHOCTOMKOCTH aHANOFMYHO KOHCONBHBIM HITH
6ajlo4HbIM 3TeMeHTaM. PacueThl B 3TOM Cliydae NpOU3BOASTCS [UIS YYacTKa ILIMTH!
€IMHUYHON IHPUHEL.

Tabnuma 19
No OrHoluenune Crioco6 OLEHKH HaCTYIUIEHHUS
. pasMepos HaumeHoBaHue 1eMeHTa NpPeaensHOr0 COCTOAHMA
IMEMEHTa 10 yCHAMAM | 0 HAPDKEHHAM
A. BanoyHeie KOHCTpYKIMH ~ b <3 A
1 1/h26 CrepxueBoi 21eMeHT —~ anka + -
3<//h<6 |Kopotkas 6anka + +
3 I/h<3 Banka-cTeHka - +
B. Konconptsie KoHCTpYKUHH —b £ 3 h
1/h23 CtepxKHeBOH 3eMEHT — KOHCOMb + -
5 1,5<1/h<3 |KopoTKas KOHCOfb + +
6 [/h<1,5 KouconbHag cTeHKa - +
B. TInuruble koHcTpyKkunu —b >3 h
7 a/h=6 ToHkas nuTa + -
8 3<a/h<6 |Toscras munra + +
9 a/h<3 O6beMHDIH 37IEMEHT - +
I". ApouHble B KONbLEBbIe KOHCTPYKIHUH
10 t/R<0,1 |ToHkas apka, KONbIO + -
11 | 0,1<¢/R 0,25 |Apka, KONIBIO CpeiHEH TONIHHEL + +
12 t/R>025 |Toncras apka, KoabLo - +
IIpuwmeuanue— B rabnvue npHHATH ClexyIONHe 0003HAYEHHA:
{ - nvHa (mposier) GanKy WM KOHCOW;
b ¥ h - COOTBETCTBEHHO IIMPHHA U BBICOTA MONEPEYHOr0 CCUCHUR JJICMCHTA,
a — IJINHa MEHBIICH CTOPOHBI TUIMTHI;
¢ — TOJIIMHA aPKH, CTEHKH KONBLIA;
R — panuyc oceBoii TMHUM apKH, KOJIbLA.

7.12 BennuuHy npoTHBOAABJAEHUS BOJABI B PACUCTHHIX CEYEHHAX NEMECHTOB CHERYET
ONpENENATh C YYETOM YCIOBHI paGoThi KOHCTPYKIMH B 3KCILTyaTallMOHHBIHA IIEPHOJ, & TAIOKE
C Y9eTOM KOHCTPYKTUBHBIX H TEXHOJOTOUECKUX MEPONPHATHH, yKa3aHHEIX B 4.7.

B 3emMeHTax MAacCHBHBIX HAaIOPHBIX OCTOHHBIX M )KelI€300€TOHHBIX KOHCTPYKUMi
THAPOTEXHUYECKHUX COODPY)KEHHH MPOTHBOAABICHHE BOXBI HEOOXOAMMO YYHTBIBATH KaK
o6seMHyI0 Ty U onpenensts no CIT 40.13330.
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B cTepxHEBBIX M ITHTHBIX 3JIEMEHTaX IPOTHBOJABIECHHE BOAB! CIELYET YUHTHIBATH KaK
PacTArMBAOWIYI0 CHIY, NPUIOKEHHYIO B PACCMATPHBAEMOM PACYETHOM CEUCHMUM, NPH ITOM
00BeMHBIH Bec MaTepHania PHHUMaeTcs 6e3 y4eTa B3BeIIHBAHHS.

ITpoTrBOAaBNEHHE BOAKI CIICAYET YYHTHIBATE KaK NPH pacdeTe ce4eHUH, CoBNajalomux
co mBaMu 6€TOHMPOBAHHA, TaK H MOHOJIHTHBIX CEHEHHIA.

7.13 Vcunne npoTHBOJABAEHHA B DPACUETHHIX CEYEHWAX HAMOPHBIX CTEPKHEBBIX,
TUIMTHBIX, 3POYHBIX M KOJIBLIEBBIX 31€EMEHTOB CJIEAYET NPUHUMATH PAaBHBIM INIOIIAKH SITIOPhI
HanpsHKEHHUH, 06yCIOBICHHEIX BO3AEHCTBUEM NPOTHBONABNEHHS. YKa3aHHbIE HANPSDKEHUS B
OTACNIBHBIX TOYKAX CEYEHHs MNPHHHMAIOTCA PAaBHBIMH pOgp, TAE p — WHTEHCHBHOCTB
THIPOCTaTHYECKOTO JlaBIICHAA, Oz — k09 dHLHEHT ¢ dexrurHoH HRER
MPOTHBO/ABJIEHHS B GETOHE.

Jina TPemMHOCTORKHX HJIEMEHTOB CNCAYeT NPUHUMATE JIMHEWHBIH 3aKOH H3MEHEHUS
HHTEHCHBHOCTH THAPOCTATHYECKOTO JaBACHHA BOIb! OT BEJMYMHBE! NaBJICHMA Ha HaNoOpHOH
(BepxoBO#) rpaHH 10 BeIMYHMHb] HaBTeHHA Ha HU30BOH IPaHH.

Jlns HETPEUMHOCTOHKHX JJIEMEHTOB JIMHENHEIH 3aKOH H3MEHEHHSA I'HAPOCTATHHECKOTO
JABJICHUs CleXyeT NPUHUMATh TONBKO B Mpenenax CXaTod 30HEI ceuenua. B npepenax
TPELUMH TPHHMMAETCS PaBHOMEPHOE NABJICHME, ONPENEAEMOe 3arnyOaeHHEM TPEILVH Ok
YPOBEHB BOJBI.

Koadduunents! s¢dexrrBHOM niuomany npoTHBOAABIEHHS Oz IUISL coopyxkeruit I u 11
KJIaCCOB CIEHYET ONPCHENATH HA OCHOBAHMH SKCIEPUMEHTANBHBIX MCCIENOBHHM ¢ Y4eTOM
NPOTHBOQUILTPALMOHHBIX yCTPOMCTB,

Ilpu OTCYTCTBHM [JaHHBIX OKCHEPHMEHTAJIBHBIX HCCIEJOBAaHHM B  CEUSHHAX
n3rN0aeMBIX, BHELIGHTPEHHO CKATBIX M BHELICHTPEHHO PACTAHYTHIX MEMEHTOB [OITyCKAETCH
TIPUHUMATH CIICAYIOLNE 3HAUCHHUSA Olgp

1,0 — B pacTAHYTO# 30HE CEeYEHHIi U B 30He PaclpoCTPaHEeHHs TPEIHH;

0 — B cxaTO 30HE CeYeHHH IIEMEHTOB.

BricoTa cxxatoi 30HE O€TOHa OMpeNeseTCs MCXOAA U3 FPUIIOTE3b] IUIOCKHX cedyeHHH. B
HETPEUMHOCTOMKUX 2leMeHTaXx paboTa pacTAaHyToro OeToHa He YYHTHIBaeTcd, a Qopma
3MIOpHl HAaNPXKEHHH GeToHa B CKATOH 30HE CeueHHsA PHHUMAETCS TPEYTOIBHOM.

BHA HanpsOKEHHOTO COCTOSHMA CEYEHHs NpPH ONpelNENeHHH JONOIHHTENBHBIX
HaNPKCHUWH YCTAHABIMBACTCA HCXOAA M3 TMIOTE3bl MIOCKMX CedeHMi mpM JSHCTBHM BCEX
Harpy3ok 6e3 yuera CHIIBI IPOTUBOAABICHHS.

7.14 Tlpm pacuere 37eMEHTOB OETOHHBIX M IKeNE300€TOHHBIX KOHCTPYKUMiL
THAPOTEXHHYECKUX COOPYXCHMH HOMyCKaeTCsA MPH CIIELHANBHOM OOOCHOBAHMM YYMTHIBATh
JOTONHUTENBHBIE CBA3M CTPOUTENBHOIO MEpPUOJA, HOCANME TOCTOAHHBIA XapakTep
(3cTaxajibl, Na30BLIE KOHCTPYKIMH, Oanky MOAKPAaHOBLIX MyTei, AOMONHUTENbHAA apMaTypa
JUIs TIPOM3BOACTBA paboT M T.IL.).

7.15 PacyeTs >neMeHTOB OETOHHBIX M KeJe300€TOHHBIX KOHCTPYKIHMH, NOMIeKAMHUX
YCHICHHIO, NPH MX DPEMOHTE HIM pPEKOHCTDYKUHH, CHIEAYeT TpPOBOAUTH C YYETOM
takTHuecKHX KinaccoB GeTOHA, HaOpsKeHWil B OETOHe M apMaType, HMEBILIMX MeCTO K
MOMEHTY Hauana peKOHCTPYKLMH, U JHarpamMM AchopMHpOBaHHA 6ETOHa 1 ApPMATyPHL.

7.16 Tlpy DPOEKTHPOBAHHM TMAPOTEXHUYECKHX COOPYKEHWH pacyeTsl, KOTOPHIE HE
pErNaMEeHTHPOBAaHBl HACTOALWIMMKM HOpPMamMu (PacdeTsl NpeABApHTENBHO HAMpSKEHHBIX
KOHCTPYKLMH, pacyeT cedeHumit B obmeMm ciydae, B TOM YHCJIE pacdeT Ha KOCO€
BHELICHTPEHHOE CXaTHe W KOCcOH m3rub, pacdeT KOPOTKMX KOHCOJEH, pacueT Ha
NPOJaB/HBaHKE H OTPHIB, pacyer 3aKIaIHbIX JeTajeH U Ap.), pEKOMEHAYETCA BBIIOIHATE O
YKa3aHHAM JeHCTBYIOIMX HOPMATHBHEIX MOKYMEHTOB. IIpn 3TOM He0oOXOAMMO Y4YMTBHIBAThH
K03bGUUMEHTH], PUHATEIE B HACTOAIIUX HOPMax.
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7.17 PacueT 31eMEHTOB KOHCTPYKUHMA Ha BEIHOCIMBOCTH HEOOXOMMMO NPOH3BOIAHTH
NpyY 4YuCiIe UMKIOB HM3MEHEHHS HAarpysku 2 - 10% u 6omee 3a Bech pacueTHsI CpOK
9KCITYaTalli¥ COOPYXKEHUs (HalpuMep, MPOTOYHEIE YACTH TMAPOarperartos, BOAOCOPOCEHL,
nauThi BOA0604, MoAreHepaTopHble KOHCTPYKLHH H JP.).

8 PacueTnl 371eMEHTOB O€TOHHBIX M 3Kee300eTOHHLIX KOHCTPYKIMII Ha
NPOYHOCTH H BRIHOC/IMBOCTD

Pacuer GeTOHHBIX 2JIEMEHTOB Ha MPOYHOCTDL

8.1 Pacuer nNpo4HOCTH SNEMEHTOB, YCIOBUs, HACTYIUICHHS NpPEAENbHBIX COCTOSHHH
KOTOpBIX BBIpaxaroTcs uepes ycuiausa (tabmmua 19), cienyer NMpOH3BOAMTH IS CEUCHHHA,
HOPMAIBHBIX K HX IPOJOILHON OCH, B COOTBETCTBUM ¢ YKa3aHUAMHU JAHHOTO NoJpa3fesa.

PacyeTsl Npo4yHOCTH 3/1€MEHTOB, B KOTODPLIX YCIOBHSA HACTYIUICHHS [MPEACIBHOTO
COCTOSHHA HE MOTYT ObITh BBIDaXEHBI 4EpEe3 YCHIHA B CEUEHHAX, CACAYET BBINOMHATH A
IIOMEA0K NeHCTBHA I7aBHBIX HanpsbkeHuil (Tabnuua 19) B COOTBETCTBMH ¢ yKa3aHHUAMH
[JaHHOTO MOApas/ena,

8.2 BHeueHTPeHHO CXaThle ONEMEHTE, B KOTOPbIX IO YCIOBHAM IKCILTYaTalliu
Jomyckaercs o0pasoBaHUE TpEIUMH, paccudThbiBaloTcsa 6Oe3z ydera compoTuBieHHs OeroHa
PacTAHYTOH 30HBI CEYEeHHA.

Bcee usrubaeMble 2EMEHTSI, @ TAKXKe BHELCHTPECHHO CIKATBIE JJIEMEHTHI, B KOTOPHIX 110
YC/IOBHAM 3KCIUTyaTallMK He JOmycKaeTcs o0pasoBaHHe TPELIMH, PACCYATBIBAIOTCA C YIETOM
COMpOTHBJIEHNS 6ETOHA PACTAKEHHIO.

8.3 BeTOHHbIC KOHCTPYKUUH, IPOYHOCTE KOTOPHIX ONPEAeNACTCS NPOYHOCThIO GeToHa
pacTsHyTOH 30HBI CEYEHHd, JOMYCKAeTcsd NPHMEHSTh B TOM Clydae, ecid obpazoBaHHe
TPEeUlMH B HHX He IIPMBOAMT K pa3PYLICHWIO, K HENONYCTHMBIM AedopMauyaM WM K
HApyLICHHIO BOJOHENMPOHULAEMOCTH KOHCTPYKUuH. Ilpu 3tom momkHa OBITB NpoBeaeHa
NPOBEPKA TPELIMHOCTOMKOCTH 37EMEHTOB TAaKMX KOHCTPYKLMH C Y4YeTOM TeMIepaTypHo-
BJIQXHOCTHBIX BO3AEHCTBUH B COOTBETCTBHM ¢ TpeGoBaHuAMH paszena 10.

8.4 Pacuer OCTOHHBIX M3rMOaeMBIX 3JIEMEHTOB CHMMETPHYHBIX OTHOCHTENBHO
IJIOCKOCTH JIEACTBUSI HArPy3KH, YCIOBHs, HACTYILICHUS NPEACIbHOTO COCTOSHHA KOTOPBIX
BRIPAXXAIOTCH Yepes YCHIINA, HeoOXOMMMO NPOU3BOAUTS 10 hopMyJie

chYnM s Yc'YbRbtW} ’ (22)

rae Yies Yn— K03 uMenTs], npuHuMaemsle 1o CII 58.13330;
Yo — KOpOULHEHT  ycioBuii  pafOTHl  COOPYXKEHHS,
NMpUHMAMAEMBIl 110  CTPOMTENBHBIM HOPMam W
NpaBUNaM Ha MPOEKTUPOBAHME OTHENBHBIX BHIOB
THAPOTEXHMHECKHX COOPYKEHHH;
Y= Yol " Ye2 " Yo3 " Yea * Yei3 * Yor4* Yois — KO duipenTe  ycnopui paboTsl GeroHa,
npuHUMaeMsIe no Tabnuie 5;
Ry — paceTHOe COMPOTUBICHHE GeToHa HA PacTHKEHHUE;
W,— MOMEHT CONPOTHBIEGHHUA M pacTAHYTOH rpaHu
CEYEHHS, OTpee/seMBIi B NPEeANOJOXEeHUY YIPYToH
pabotsl GeroHa.
8.5 BHeLEHTpEHHO CXAaThie JIEMEHTHl GETOHHBIX KOHCTPYKUMH, CHMMETpHYHEIE
OTHOCHTENEHO JCHCTBHA Harpy3kH, YCHOBHA HACTYNICHUS NPENEIBHOIO COCTOSHHS KOTOPBIX
BBIPAXKAIOTCA 4EPE3 YCHIMA, CIEYeT PacCuMTHIBATH B MPEANONONKEHUHM YIpyroi paGoTsl
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GeroHa (pucyHOK 1) M3 YCIOBHS OFpaHHYGHHS BENMYMHBI KDAEBBIX CKMMAIOWMX U
PacTArMBaIOIMX HAPKEHUH 10 ClleTytomM GopMyaaM.
ITpu pacuete Ge3 ydera conpoTuBaeHHs 6€TOHA PACTAHYTOH 30HBI:

Yic¥nSb = (PYCYbRb ’ (23)
roe O, — KpaeBoe CXKHMAIollee HanpshKeHHe,
¢ — Ko3pbMUMEHT, yuuTHIBAOWMA BAMAHME TrHOKOCTH  3JIEMEHTOB U

TIpHHUMaeMBIH 1o Tabauue 20;
Yo = Yo1'Ye2'Ybi4 ' Yois;

R, - pacuerHOe conpoTHBicHue GeToHa Ha cxaTHe.
Tabnuua 20
l/b L/r
JUTA CCHEHHA AA CCYEHHA NMPOH3BOTLRON Kosgpduument ¢
HPAMOYTONBbHOH (GOPMBI CHMMETPUYHOI GopMBI
Ho 4 Jo 14 1,0
4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86
IMpumeuanue - OGo3naueHud, NpuHATHIE B Tabnuue: /) — pacyeTHas ANMHA 3NEMEHTa; b ~
HAUMCHBIIHI pasMep NPIMOYTOJIBHOrO CeYEHM, F — HAMMEHBLIK PaHyC MHEPLIMH CEYEHUS.

a — 6e3 yuera CONpOTHBIIEHUA GeTOHA PACTAHYTON 30HBI;
6 — ¢ y4eToM conpoTHBIeHU GeTOHa PacTAHYTOH 30HBI
Pucynok 1 - Cxema ycusInii 1 5Mopa HANPSKEeHU# B CeYeHUN, HOPMATLHOM
K [IPO0JbLHO 0CH BHELEHTPEHHO CKATOr0 GETOHHOrO dj1IeMEeHTa
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HpﬂMoyFOJIbeIe CCUYECHHUSA paccqmsmalorcx no (bopMyne
VY. N <157, 7,005-nR,F, (24)

roe  F = bh— nnomanp MonepevHOro CEMEHNs IEMCHTa,
N = ep/ h — OTHOCUTENBHBIH SKCUCHTPHCUTET NPUIIOXKEHHSA HArpy3KH.
Ilpu pacyere ¢ y4eToM CONPOTHBIAEHHS OETOHA PACTAHYTOH 30HBL:

VieY,(Ney /W, ~NIF) <oy 1, R, (25)

rae W, — MOMEHT CONpOTHBIEHUA [UIA PACTAHYTOM TIpaHM CedeHHs, OMpeJlenseMbli B
HPENNON0KEHUH yRPYToit paboTsl GeToHa;

Yo =Vb1 Vb2 Y63 Vb4 Yb13 " Yb14 Vh15-

ITo dopmyne (25) cnemyer pacCUMTHIBATE TAloKe BHELEHTPEHHO CKaThle OETOHHBIE
3/IEMEHTEI ¢ OJHO3HAYHOM 31MI0poit HanpsxeHuH pu eq < W,/ F.

8.6 Ilpn pacuere rubKux GETOHHBIX JEMEHTOB IpH lo / b > 12 v [y / r > 35 cuenyer
YYHTHIBATh BIHMSHME JIMUTEIBHOTO [OEHCTBHA HArpy3KH Ha HECYIYlo CrOCOOHOCTB
KOHCTPYKLIMH B COOTBETCTBHU ¢ TpeOOBaHUAMH HGHCTBYIOMMX HOPMATHBHBIX HOKYMEHTOB C
BBEJEHHEM PACUETHBIX KOIQOHLHUEHTOB, IPHHATHIX B HACTOAILMX HOpMaX.

8.7 B aneMeHTax NpAMOYrONBHOIO CCYEHHS, PacCUHTHIBaEMbIX MO Gopmyrae (24),
3HAYECHHE IKCICHTPUCUTETA PACYETHOrO YCHIIMS OTHOCHTENBHO HEHTPa TAMKECTU CEHEHUS He
JomxHo npesbimarh 0,3 /4 mpU OCHOBHOM COYETaHHWM HATpYy30K M IIpH 0coOOM COYeTaHUH
Harpy3oK, He BKIIOYaromeM ceficMuueckue Bosaeiicraus, 1 0,325 & — npu ocoboM coyeTaHun
Harpy3oK, BKIIOYAIOIeM CeHCMUYECKHEe BO3AEHCTBH.

BreneHTpeHHO cxaTele GeTOHHBIE SIEMEHTHI NpH eo > 0,3 A (an eg > 0,325 A) HOMKHBY
MPOBEPATHCS IO YCIOBHIO HEAONYIEHNS 06pa3oBaHys NPOAOIbHBIX TPEIIMH OTKOJIA:

VieYnOyr S Y Yp Rt (26)

Ii¢ Oy — PAacTATUBAIOLICe HANPDKEHHE, MeHCTBYIOIIEE WO NPONONBHEIM  IUIOMAAKaM
Ha IPAHKULE CKATOH 30HEL

Pactaruparomye HanpsokeHUs Gy, @ Tak)Xe BBICOTA 30HBI /iy, B Npeesax KOTOPOH OHH
JEHCTBYIOT, ONpeleIsioTes B O6LIEM Clyyac PAacyeToOM [0 METOXY KOHEYHHIX IJIEMCHTOB
(MKD).

s smeMeHTOB, W3roToBNeHHBIX M3 OeToHa Knacca B20 M Beime, nposepky no
YCIIOBHIO HeJOMyIeHUs o0pa3oBaHHs NPONOIBHEIX TPELIMH OTKONIA MOXHO He [eNaTh, eCiIy
BBINOJIHACTCA YCIOBHE;

YieYaOs <1297, R, 27)

TOC Yp =Yb1 Vb5 Yb13 ' Vb14 " Vh15 -

8.8 BeroHHEIe H3rHbaeMble ¥ BHELIEHTPEHHO CXKATBIE JIEMEHTEH], YCIOBHA HAaCTYILIEHUS
NpelebHbIX COCTOSHMEI KOTOPBIX BBIPAXKAIOTCS HEpe3 YCWIMA, B Ciyuyae [EHCTBUS B
PaCcUCTHBIX CCUCHUAX 3HAYUTC/IbHBIX ITOIICPEHHBIX CHJI CICAYET MPOBEPATH 10 ﬂpO‘{HOCTH
HAKJIOHHBIX CeUEHUH U3 YCAOBHA:

YieYnOm: <YcYoRpr » (28)
TAC Yp =Yb1 Y62 Y63 Ybs ' Yo13 " Yo14 " Yb15>
Om  — TJIABHOE pAacTATMRBAIONICE HanpskeHHe B OeToHE, ACHCTBYrollee MO HAKIOHHBIM
IIOMAAKaM,
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I'maBHBIE pacTATHB2IOIME HAMPSKEHHSA ONPEAENAIOTCS HA YPOBHE HEHUTpaNbHOM ocH,
Ha YPOBHE LEHTpPa THKECTH CEYEHHMs, a TaKK€ B MECTaX pPE3KOr0 HM3MEHEHHS ILHMPHHBI
CEYCHHUA, YTO X3PAKTEPHO Ui TABPOBBIX, IBYTaBPOBBIX, KPECTOBBIX, KOPOGUATHIX M APYTHX
CEeYECHHIk,

I'naBHBie pacTAruBaiomie M CKHMAIOWME HANpsOHKeHHs B GETOHE BHLIYMCIAIOTCA 10
tdopmyne

Gm,(m)=(cx+csy)/21{[(cx—G),)/Z] +1, } , (29)
rie C;U G, — HOPMANbHBIEC HAMPAKEHNA B OETOHE Ha IUIOMIA/KAX, NEPIECHIHKYAAPHBIX
COOTBETCTBEHHO MpONOJBHOM M MNapalNelsHOH NpoJONBHOH OCH
3/IEMEHTa,
T,y — KacaTelbHEIE HanpshkeHus B GeTowe.

HanpsxkeHus oy , G, U Ty, ONPEALIAIOTCA B NPEANONOKEHHH YIPyroi paboTel GeToHa.
HampsokeHus ©x M O, MOACTaBIAWTCA B dopmyny (29) co 3HAKOM «IMIOCY, €CHH OHH
PacTATHBAIOIIHE, M CO 3HAKOM «MHHYC)» — eCITH CXKMMANOIIHE,

Ins 37eMEHTOB ¢ MepeMEHHOHW BHICOTON CEYECHMS KacaTelbHbIC HAIPKEHHA Ty
CrieAyeT onpenensTh no Teopuu ynpyrocr Han MKD. Ilpu 3nadeHusx yria HakjioHa OHOM
IPaHH N0 OTHOMIEHHMIO K Apyrofi 10 30 ° nonyckaetcs Ty, ONpeAeNnaTs no dpopmye

T =0S, / (Ib)+[M tg0/ (Ih)]- (1,59*  hy), (30)
Ile ¥ — DpaccTOfHUE OT FOPU3OHTANIbHOM (BEPTHKANBLHON) rpaHU JIeMEHTa JO TOYKH,
B KOTOPOH OMNpeJIeNoTC SHAYESHHS! KacaTeNbHbIX HaNpshKeHuUi;
S, — cTaTM4yeckuii MOMEHT 4YacTH CEYEHHs, OIpaHWYCHHOW T'OPH3OHTANBIO

(BepTHKANBIO) HA PACCTOSHHMM ¥ OT FOPU3OHTAJIbHOM (BepTHKAIBHON) rpaHy.

Ilpn onpenenenny kodhPUIMEHTA Y53 BHICOTa PACTAHYTOH 30HBI CEUCHHS A, HAXOMUTCH
110 3MHOPE HanpsKeHUH B IIOCKOCTH AeHCTBUA IMABHBIX PACTATHBAIOMINX HanpskeHud. Ecan
KACaTeNbHBIC HAIPSKCHUA B HOMEPEYHOM CEYCHHMH JJICMEHTA BBI3BAHBI TONBKO AefiCTBHEM
riepepe3nIBaloIeil CHThl, ClIelyeT MPUHIMATH ¥p3 = 1,0 (TO ecTh A, = o).

8.9 BeToHHBIC DNEMEHTHI, YCHOBHA HACTYIUICHMA MPEACTBHBIX COCTOSHHH KOTOPBIX
BBIPAXAIOTCS 4epe3 HANPAKEHHH, CEAYET PACCUMTLIBATE U3 YCIOBHS OTPAaHHYCHHA BETHIHH
IJIABHBIX DAacTATHBAIOIIMX O M THABHBIX CHKHAMAOMUX On HanpsxeHwi. Ilpoeepka
TPOYHOCTH 110 I[VIaBHBIM PaCTATMBAIOIMM HanpskeHMsM npousBomutcs mo dopmyne (30).
ITpoBepky NMpOMHOCTH MO TIABHEIM CKUMAIONIMM HAMPSKEHUAM CHCAYET BBINOJHATH [0
topmyne

Y1cYuOme S Yo Rp» (31

TAC Yy =Yp1 Yb2 Yb14 - Vb15-

Pacuer xe/1e300e TOHHBIX 3TEMEHTOR HA APOIHOCTH

8.10 PacueT npovHOCTH KKeNe300GETOHHBIX OJIEMEHTOB, YCIOBHMA HACTYTUIEHHS
NpeJENbHBIX COCTOAHUIA KOTOPBIX BBIpaXaroTca uepes ycumus (cM. Tabmuuy 19), Hapnexur
NPOU3BOAUTE JJI CEeYCHUH, HOPMAILHBIX K MX NTPOJOALHOH OCH, a Taioke AN HaKJIOHHBIX K
ocH cedeHuii HaubGosjee OMAacHOrO HanpaBiieHHUd B COOTBETCTBHU C yKa3aHHAMH HaHHOIO
noapaszena.
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Ilpy Hanu4uM  KPYTAWUMX MOMEHTOB CEAYeT TPOBEPHTh IPOYHOCTH CEUEHUH,
OTPaHMYCHHBIX B pPAacCTAHYTOH 30He CHHpanbHOH TpeluuHoN HauGosiee ONACHOrO M3
BO3MOXHBIX HallpaBIeHHH.

Kpome Toro, cieayeT NpOM3BOAHT PacueT MIEMEHTOB Ha MECTHOe AEHCTBME Harpys3Ku
(cMsATHE, IPONIABITUBAHKE, OTPHIB).

Pacyer npourocTH KeNne300€TOHHBIX NE€MEHTOB, B KOTOPBIX YCJIOBHA HACTYILICHHS
[peNeNbHBIX COCTOAHMI He MOTYT OBITh BEIpaKeHB! Hepe3 YCHIMS B CEUYCHHAX, Cledyer
BBINOJIHATL /IS IUIOLIANOK NEeHCTBHS IIaBHBIX DACTATMBAIOIMX HanpsbkeHui B Gerone B
COOTBETCTBHH C YKa3aHMAMH JAHHOTO MOApasjena.

8.11 TlpesensHbie YCHIHA B CEYEHHMH, HOPMaNbHOM K MPOJOJBHOH OCH 3JIEMEHTa,
CIIE/IyeT OTPEeEHATh, MCXOAA U3 CIELYIOMMX PEATIOCEUION:

conpoTnBneHHe 6eTOHa PaCTAKEHHIO IIPHHIMAETCS PABHBIM HyIIIO;

COTIpOTHBIICHHE OeTOHa CXKaTHIO INIPEACTABIACTCA HANPKCHUAMH, PaBHBIMH Rj,
pacnpe/eneHHBIMU PABHOMEPHO MO cxkaToH 30He OeToHa;

PacTATHBAIOLIME HanmpsXKCHUS B apMaType NPUHUMAIOTCA He Goniee pacuyeTHOTo
CONPOTHBICHUA pacTxeHuo K, (A1d crTepkHeBoH apmarypel) H R, (14 JAHCTOBOM
apMaTyphl);

CKMMAIOIIAE HANpHKEHUs B apMaType TPUHMMAIOTCA He 0onee pacdeTHOTo
CONPOTHUBIICHUSA CXaTUIO R, U R, ;

NIPH YCTaHOBKE B CEYEHHHM DJIEMEHTa apMaTypbl pasHbIX BHIOB M KJIaCCOB €€ BBOJAT B
pacyer NPOYHOCTH C COOTBETCTBYIOLIMMH PACYETHEIMK COMPOTHBICHUAMH.

IIpuMeyanue — JIOMycKkaeTcs MAacCHBHBIE JJIEMEHTH!, BEICOT2 MONEPEYHOTO CEYECHHS KOTOPBIX
OPEBBUNAET 1,5 M, pacCYUTHIBATS B NPEANONOXKEHHH TPEYTONBHOM MIOPHl HANPSDKEHUA B OCTOHE CKATOM 30HSI.

8.12 PacueT ceueHHi, HOPMaNBHBIX K [IPOJOIBHOM OCY 3IIEMEHTAa, KOrja BHEIHAS CHUNa
JOEHCTBYET B IUIOCKOCTH OCH CHMMETPHM CCYeHMA M apMaTypa COCpPeJoTOYeHa Yy
TEPIIEHANKYIAPHEIX K YKa3aHHOW MIOCKOCTH I'PaHEH dJieMeHTa, HeoOX0ANMO TIPOM3BOINT B
3aBHCHMOCTH OT COOTHOLICHHMS MEXIY OTHOCHTETbHOM BBICOTOH CxaToi 30HEI GeToHa
& = x / hp 1 OTHOCUTEIBHOM BHICOTON CXATOM 30HE! OeTOHA &g , TIPH KOTOPOH MpedenbHOe
COCTOSIHHE HACTYITAaeT OJHOBPEMEHHO C JOCTHXKCHHEM B PACTAHYTON apMaType HampsKeHus,
PaBHOTO PACUETHOMY CONPOTHBICHHIO R; ¢ y4YeTOM COOTBETCTBYIOIHX K03(hQHIIMEHTOB
ycnoBui paboTel apMmaTypsl. OTHOCHTENBHas BhICOTA CKaTOM 30HBI & ompeaensercs us3
COOTBETCTBYIOIMX YCIOBHH PABHOBECHA 3IEMEHTa NOA JeHCTBHEM CHCTeMBbl BHEIIHHX H
BHYTPEHHUX CHIL.

HsrnbaemMele ¥ BHELUEGHTPEHHO pACcTAHYTHIE C OONBUIMM  IKCLEHTPUCUTETOM
#ene306eTOHHbIe 31eMEHTH], KaK NPaBKio0, JOMKHL! YIOBNETBOPATL ycloBuio & < & . ng
3JE€MEHTOB, CHMMETPHYHBIX OTHOCHTENBHO IUIOCKOCTH NEHCTBHMSA MOMEHTa M HOPMANBHOM
CHNBl, APMHPOBAHHBIX HEHATIpAraemoi apMarypod, TIpaHWYHBIE 3HAYEHWS HaJUICHKHT
TIPUHUMATE 10 Tabiuue 21, a apMUPOBAHHBIX HAMpATaeMoi apMaTypoil — no AeHCTBYIOMMM
HOPMAaTHBHEIM JIOKYMEHTaM.

Tabauua 21
D I'panu4HbIe 3HaYeHHs Eg TIPY Knacce 6GeToHa
PMATYP B17,5 u mixe ot B20 go B30 B35 u Beie
A-l 0,70 0,65 0,60
A-II, A-I1, Bp-1 0,65 0,60 0,50
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8.13 Ecnu BBICOTa cxaTol 30HBI 6eTOHa, OnpeseseHHas Ge3 ydeTa CKaTOH apMaTyphl
MeHblIE 2 a', TO CXKATYIO apMaTypy B pacyeTe ClledyeT He YUHTHIBATh.

8.14 H3rubaeMsle cranexxene3o0eToHHBIE (Kene300€TOHHEIE) JIEMEHTHl M3 0eToHa
kracca B30 M HuXKe, CHMMETPUYHOrO OTHOCHTENIHO BEPTHKAILHOM OCH ITOTIEPEUHOro
ceueHust (PUCYHOK 2), mpu & < &g JOKHEl YHOBIETBOPATH CIACAYIOUIEMY YCIOBHIO
NPOYHOCTH:

ylcynM s Ye ('YbRbSb + YSRSCS; +’YsR.;iS.;i) . (32)
I1py 3TOM MONOXKEHKE HENTPATHLHON OCH OLPEREISAETCS U3 YCIOBHUA:
' 1 !
YoRy Ay + v RooAs +Y R A = YR As + Y Ry Ay (33)
B dopmynax (32) u (33)

Rs, Ry, Rsi, R’y — pacueTHBIE CONPOTHBIEHKS COOTBETCTBEHHO PACTAHYTOM M CXKATOH
CTEP)KHEBOW  apMaTypbl, pacTAHYTOH M CKaToW JHCTOBO¥H
apMarypsl;

Ap, A, A's, Ag, A’y — TUIOIAAB IONEPEYHOro CEYeHHs COOTBETCTBEHHO CXKAaTOM 30HEI

6eToHa, pacTAHYTON U C:KATON CTEPXKHEBOH apMaTypsl, pacTAHYTOM
U CXaTOM JTUCTOBOM apMaTypHI;

Sp, 8%, S's  — craTMdeckue  MOMEHTH  TJIOWIAAM  NONEPEYHOrO  CeYEHMsA
COOTBETCTBEHHO CXKATOM 30HBI O€TOHA, CXKATOM CTepKHEBOH H
JHCTOBOX  apMaTypbl  OTHOCHTENLHO  TOYKM  IPUIIOXKEHHUA
paBHOREHCTBYrOWEH ycwiMii B pacTAHYTOH CTEpXHEBOH M
JIMCTOBOH apmaType.

e ey : <

(d

Pucynox 2 — Cxema yCHIHIi 1 INI0PA HANIPSKEHHH B Ce4EHHH, HOPMANLHOM
K NPOA0ILHON 0CH H3rnbGaeMoro kes1e300eTOHHOTO JIeMeHTa,
[IPM pacyere ero 1o MpoUHOCTH

PacyeTHsle CONpPOTUBJIEHMS IUCTOBOW apMaTypsl ONPENENAIOTCA [0 ASHCTBYIOLLMM
HOPMATHBHBIM JOKYMEHTaM.

JAns 371eMEHTOB PAMOYTO/BHOI0 CEYEHMA
Ay =bx; Ay =bdg; Ay =bdy;

si?

Sy = Ay (hy —0,5x); Sg = Ay(hg—a'); S5, = A (g +0,5d;),
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rae hub — COOTBETCTBEHHO BHICOTA U IIMPHHA [TONIEPEYHOro CCHCHHSA IJICMEHTA,
a, a - paccTossHpue OT panﬂoneﬁcrsy!omex‘fx yCHJ‘IHﬁ COOTBETCTBEHHO B
pacTAHyTOM A ¥ CKaTol A; cTepXHeBOi apMmarype fo Gumxalinieit

rpaHu GeTOHHOTO CCUCHUA,

dsi,d's — TOJNILMHA COOTBETCTBEHHO PAcTAHYTOH Ay M cxaTol A'; JIUCTOBOM
apMaTyphl;
ho=h=-y,—d’; — pabouas BHICOTa CEYEHH.

[TonokeHue TOYKM TIPHUIONEHMS pPaBHOJEHCTBYIOHIEH YCHIMH B  pacTAHYTOH
CTEep)KHEBO# M JIMCTOBOMN apMaType (PUCYHOK 2) ONPEAENIeTC H3 YCIOBHS

vy =[ R4 (a+dy)+0,5R;Azdy; |/ (RoAs + Ry Ayy). (34)

Ilpy otcyrcTBMM B paccMaTpHBaeMOH KOHCTPYKLUHMM KaKOTO-AMOO  3/eMeHTa
apMHUpOBaHUs (CXAaTOM JTHCTOBOH M CTep:KHEBOM apMaTypel, PacTAHYTOH JMCTOBOW
apmatypsl) B Gopmynax (32) u (33) cienyer NpuHUMATh PaBHBIMH HYJIFO COOTBETCTBYHOILHE
ITHM J1EMEHTaM APMUPOBAHUA FEOMETPUHECKHE XAPAKTEPUCTUKY CEUCHHS,

Jns  xene3o0eToHHBIX  (He  MMEIOWMX  JMCTOBOM  apMaTypbl)  BI€MEHTOB
NPAMOYTOJIbHOTO ceueHus yeaoBus (32) u (33) npuHuMaroT BUL:

chYnM =Y. [YbRbbx(hO -0,5x) + YsRscA.; (h() - a’)] ; (35)
YbRbbx + yJRscAs’ = 'YsRsAs : (36)

IIpoBepky NpPOYHOCTH CTaJeXKeae300€TOHHBIX (KENe3006TOHHBIX) O3MEMEHTOB M3
6eroHa Kiacca B30 u Hinke npu & > &g nomyckaeTcs HpousBoIuTh 110 dopmynam (34) — (38),
npuHuMas x = &g Ag.

Iposepky npodHOCTH JKene3o0eTOHHBIX 37eMeHToB M3 OeToHa wiracca Beime B30
CHEMYeT NPOWIBOAWTE C YYETOM PpACYETHBIX KOI(QGHUHEHTOB, MPHHATHIX B HACTOAINMX
TIpaBHI&X.

8.15 BHelneHTPEHHO cxaThie cranexene300eToHHble (3Kee306eTOHHRIE) HJIEMEHTH H3
6etona B30 M HmXXe CHMMETPHYHOTO OTHOCHTENBHO BEPTHKAABLHOH OCH HONEPEYHOro
ceueHHs (PUCYHOK 3) ZI0JDKHBI OTBEYATh CNERYIOLIEMY YCIOBHIO IPOMHOCTH:

‘chynNe < Ye (YbRbSb +YstcS.; +Y5RsiS.;i ) > (37)

TJ€ € — OKCLUCHTPHCUTET NPHIOKEHUA BHEWIHEH NPONONLHOM CHIIBI OTHOCHTENBHO TOYKH
TIPHIIOKEHUA paBHOAEHCTBYIOIEH YCHIIHiT B pacTAHYTOH apMaType.
Ipu sToM nonoxxeHHe HeHTPaJILHO#H OCH ONpeneNnseTcs:
1pH & < ER M3 YCIOBHA:
YieYnN <7, (YbRbAb +73RscA.; + YsRsiA;i —~YsReA; —v R A5 ) 5 (38)
npu §> &z U3 YCITOBUA:
chYnN < Ye (YbRbAb +7sR A+ YsRsiA;i —YscsAs —YscsiAsi ) ’ (39)

S¢S

IJIe Oy U O5, — HalpSDKEHUs] COOTBETCTBEHHO B PpAacTAHYTOW CTEPXKHEBO W  JIMCTOBOHM
apMatype, onpezensemMsle 1o GopMmynam:

o, ={[ 2(1-&)/(1-&z)] -1} &, (40)
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oq ={[ 2(1-8)/(1-8)] -1} Ry (41)
Jlns1 311eMEHTOB IPSIMOYTONBHOTO CEUEHHS:
Ay, =bx; Ag=bdy; Ay =bdy; S, =>bx(hy—-0,5x),
Sy = Ai(hy—a'); Sy =bdy, (hy=0,5d5;)

Ilpy OTCYTCTBHM B paccMaTpHBaeMOM KOHCTPYKLMH Kakoro-mubo snemeHTa
apMHpoBaHus (CKaToH JHCTOBOH M CTEPXKHEBOH apMaTtypsl, DacTAHYTOH JHCTOBOMH
apmatypsi) B popmynax (37) — (39) cnemyer npuHUMATh PAaBHEIMK HYJII0 COOTBETCTBYIOIIHE
9THM 3JIEMEHTAM apMHUPOBAHUA FEOMETPHYECKHIE XapaKTEPUCTUKH [IOTIEPEYHOTO CEUEHUS.

4

5

Pucynox 3 — Cxema ycnimii v S1i0p HanpsikeHUA B CeUCHUH, HOPMATLHOM
K NPOJ0JIbHOMH 0CH BHELIEHTPEHHO CKATOTO XKeJ1e300eTOHHOT0 YIeMeHTa,
NpH pacyere ero Mo NPOHHOCTH

Jdns  xene3o0eToHHBIX (HE  WMEIOWIMX  JINCTOBOH  apMarypbl)  JJEMEHTOB
HpAMOYTOJIBHOTO CEeYeHHUs YCToBHe MPodHOCTH (37) MPHHUMAET BUA

YieYnNe v, [ Vo Robx (g —0,5%) + ¥, R, 4; (Hy - a') |- (42)

ITpw 3TOM NONOXEHHE HENTPAILHON OCH OMpeJelseTcs:
npu & S & U3 YCIOBUA:

YieYaN SY(YpRpbx +y R A — VR AS) s (43)
npy & > &g U3 yCIOBUS:
VieYaN Sy (vpRbx +y R A = 1,04, (44)

T Os— HANPHKSHUE B PACTSAHYTOM CTEPKHEBOH apMarype, olpesensemMoe no dopmy.e (40).
TIpoBepky MPOYHOCTH BHELUEHTPEHHO CXKATHIX XKE/Ie300CTOHHBIX 3N1eMEHTOB U3 GeToHa
Kiacca seiie B30 ciefyeT nmpon3BomuTh B COOTBEICTBHM € TPEOOBaHHMAMM AEHCTBYIOLIMX
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HOPMATHBHBIX AOKYMEHTOB C YYETOM PacueTHbIX K03(h(HLMEHTOB, NPUHATHIX B HACTOMIINX
MpaBuiax.

8.16 Pacyet BHELEHTPEHHO CKATHIX 3MEMEHTOB 1r000H opMb! npu rbkocTH Ip/ r= 35
H 3JIEMEHTOB MPAMOYTONBHOro ceueHd mpH ly / h > 10 mpomssoxutes ¢ yuerom nporuba
3JIEMEHTA KaK B MUIOCKOCTH SKCHEHTPHCHTETa NIPOJOJBHOTO YCHIMS, TaK U B HOPMAIBHOMK K
Hell IITOCKOCTH B COOTBETCTBHH ¢ TpeOOBaHHAMM AeHCTBYIOIMX HOPMATHBHBIX JOKYMEHTOB.

8.17 IlpoBepky TPOYHOCTH BHEUEHTPEHHO pACTAHYTHIX CTalexkeNe300€TOHHBIX
(ene306eTOHHbIX) 31EMEHTOB CJIENYET NPOM3BOAHTE B 33BHCHMOCTH OT MONOKEHHUA
NPOAOJIBLHOM CHIIB! N.

Ecnu npononbHas cuna N NpuHIIokeHa MeXAy paBHOIEHCTBYIOWEH ycuimit B apmMaType
A u Ay ¢ onHo#t cropoHsl B A's M A’ ¢ Apyro# cTopoHsl (PUCYHOK 4, @), BHELEHTPEHHO
PAcTAHYTBIE 31EMEHTEI JODKHBI OTBEYATH CAEAYIOIHM YCIOBUAM NPOYHOCTH:

chYnNe/(e"'e')S’Yc (’YSRSA; +YstiA;i); (45)
ch'YnNel / (e +e’) < Ye (ysRsAs + Y:Rsi si ) . (46)
[Mosoxenne paBHONEHCTIBYIOIIEH YCHIMH B apMatype A; M A, onpepensercs Io

dopmyne (34).
IMonoxenue paBHoaelcTBYlOmIeH ycwimi B apMarype As m A'; onpemenserca u3
YCIIOBHS:

y; = [RscAs' (al + d;i)"' 07 SRsiAs,‘id;i] / (RSA.; +RsiAs’i)~ (47)

[Ipy npoBepke MPOYHOCTH JKENe300€TOHHBIX (HE HMEIOWMX JIHCTOBOM apMaTypsl)
31E€MEHTOB B opMyiax (45), (46) cienyeT NPHHUMATE PABHBIMH HYTIO BEJHUYMHEL Ay, A',
dyud'.

Ecnn npoponbHas cuna N OpwioXeHa 3a MpeleliaMH  pPacCTOSHHSA MEXAY
PaBHOJEHCTBYIOMUMH yCUIHH B apMaType As M 4 ¢ onHOH cTopoHl U A5 1 A’y ¢ apyro#
cropoHbl  (pMCyHOK  4,6)  BHELEHTPEHHO  pacTAHyThle  CTaliexeNne300eTOHHbIe
(xene3obeTonHbIe) dneMedTh NpH & < Ep NOMKHBI OTBEYATH CIENYIOUIEMY YCIOBUIO
TPOYHOCTH:

chYnNe < Te (YbRbSb +YsRscS.’v +YSR.;iS.;i)' (48)
TIpu 3TOM 1ONOXKEHHE HEHTPATBHON OCH ONPEeNenAeTCs U3 yCIOBHUSL:
chYnN < Ye ( YSRs As +YsRsiAsi —YbRbAb _YSRSCA.; _YsR;iA;i)' (49)

Tlpy oTcyTcTBHM B paccMaTpuBaeMOM KOHCTPYKLMM KaKoro-iubo aneMeHTa
apMHUpOBaHUA (CKAaTOM JIMCTOBOM M CTEPKHEBOW apMaTyphl, pacTAHYTOH JIMCTOBOH
apmatypsl) B popMyuax (48) u (49) ciexyer npMHUMATh PaBHBIMH HYJIIO COOTBETCTBYIOIIHE
ITHM JJIEMEHTaM apMHPOBaHHs TEOMETPHUECKHE XAPaKTEPHUCTUKH MTOTIEPEYHOTO CEHEHHS.
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Al
|
|
V'
4,
6 | Al
e .
I NN
R, A,
. ~
- “ a4l

a — nponobHas cuna N nprIokeHa MexIy PaBHOASHCTBYIOWIMMH yCHIuit B apMatype 4; u 4
6 — npononbHas cusa N npussoxeHa 3a MpexeIaMi paCCTOAHHA MEXIY PaBHOACHCTBYIOMHMH YCHAHH

B apmatype A u A

Pucynok 4 — Cxema yeunnii H 3M0pa HanpPAXKeHUi B ce4eHNH, HOPMAILHOM K
NPO0ILHOM 0CH BHEUEHTPEHHO PACTAHYTOrO 7Ke/1e300eTOHHOTO JJIeMEHTA,
NpH pacdere ero Mo NPOYHOCTH

His xene3o0eToHHBIX  (HE  WMEIOIIMX  JIACTOBOH  apMaTypbl)  DJIEMEHTOB
NPAMOYTONIBHOTO CEUEHHS YCJIOBHE IPOYHOCTH (49) mpUHHMAaeT BUA:

ylcYnNe < Ye [’YbRbbx(hﬁ -0, 5)() + YsRscA.; (hO - al):[' (50)

[Ipu 5TOM NONOXKEHNE HEATPATBHOH OCH ONpPeleIACTCS H3 YCIOBHA:

37



CII 41.13330.2012
YVieYnN S Yo (VsRods —YsRs Ay — 1y Rybx). D

Tlpu & > &g pacueT NMPOYHOCTH BHELEHTPEHHO PACTAHYTHIX CTaNexene300eTOHHBIX
(xene300eTOHHBIX) SNEMEHTOB CIIeyeT NPOH3BOAMTS 110 (opMyie (50), npurumad x =Ephg.

8.18 IleHTpambHO pacTAHYTEIE CTalexeNne300cTORHbIE (XKene300€TOHHbIE) MIEMEHTHI
JIOJDKHBI YAOBNETBOPATH CIEAYIOMWEMY YCITOBHIO MPOYHOCTH:

VieYn N SV (VR As + ¥R A ). (52)

JUist 31€eMeHTOB NPAMOYrONBHOTO cedeHus Ay = b d; .
Jns xene306eTOHHBIX (HE MMEIOMMX JHCTOBOH apMaTtyphbi) 2IEMEHTOB yciosue (52)
TIPMHUMAET BUJL

YieYnN SV YR Ay (53)

Mpumedanue — K USHTpanbHO pacTAHYyTEIM OTHOCSTCS JIEMEHTH], B KOTOPHIX JIHHUA AEHCTBUA
NpONOABHOA chmbl N coBnajgaeT ¢ paBHOACHCTBYIOUIEH yCHIMH BO BCEH apMaType MOMEPEHHOTO CEYEHHA
IeMeHTa (e’ = e; PACYHOK 4, a).

8.19 Cranexene300eToHHble 2€MEHTH BomonoABoasiero tpakta I'9C n 'ADC
(TypOHHHBIE BOZOBOAEI, MX Pa3BHIKH M KONEHA, TYpOHHHBIE GIOKM, 3aTBOPHBIE KaMEpH U
Ip.), CTanexene3o0eTOHHBIE KOHCTPYKUHMH, PAcTiONOXCHHBIE B MACCHBE IPAaBHUTALIMOHHBIX
IUIOTHH M IPYTHX COOPYXEHHH, YCIOBUS HACTYIUIEHHA MPENENbHBIX COCTOSHHUI KOTOPBIX
BBIPAXKAIOTCs YEPE3 HANPsIKCHHA, NPH O/THO3HAYHOM 3Mmpe Hanpxmeﬂuﬁ B PaACYCTHBIX
CEUEHHSAX PAaCCYUTHIBAIOTCS U3 YCIOBHH:

YicYnOs < YchRs; (54)
Y1cYnOsi S YcYsRsis (55)
TIO€ Os U Oy ~ PaCTArABAOILME HaNpPAXKECHHUA COOTBETCTBEHHO B CTer(HeBOI?'I apMarype

U B OGJIMIOBKE.
8.20 Ilpu pacyere Ha IeficTBHE NMOTIEPEHHON CHIIBI JOIDKHO CODMIONATLCH YCIOBHE:

YicYn@Q < 0,25y, yp7 Rybhy, (56)

rae b — MUHMMaJIbHas UIMPHHA 3IeMEHTA B CCUCHHH,

8.21 PacueT MpOYHOCTH cedeHMi, HAKIOHHBIX K MNPOJONBHON OCH 3JIEMeHTa, Ha
JefCTBHE MONEPEYHON CHIIBI MOXKHO HE IIPOU3BOMMTD, €CIH COOIOIAIOTCA YCIIOBHA:

a) 1A ITUTHBIX KOHCTPYKUMiA, paGoTaonuX NpoCTPaHCTBEHHO, M JUIS KOHCTPYKLMH Ha
yIpyroM OCHOBAaHHH, 32 HCKIIOYEHHEM BEPTHKANBHBIX KOHCOICH MOANOPHEIX CTEH:

YieYn@ < 0,25Y, 777 ;Resbhy, (57
6) JUIs BCEX OCTAIBHBIX KOHCTPYKIMIL:
YieYa@ S Y Y1Ds (58)

rae Op — MONEpeyHoe YCHIHE, BOCHpHHMMAaeMoe OETOHOM CXaTO¥ 30HBI B HAKIOHHOM
CeyeHHUH, onpeaenaemoe 1o Gopmyne

Oy < 02037 j Ry bhytep, (59)
rre ¢ = 05+2¢&;
@3=1,0 — 4 2]EeMEHTOB C BHICOTOH cedehns A < 0,6 M;
0,83 —  ans aneMeHTOB ¢ BEICOTOM ceuenus i 2 0,6 M;
¥, -  k03(dUIMEHT, yYUTHBAIONIMA BIMARAE CTPOUTE/BHHX LIEOB

B 30He AeWCTBUA MOMEPeYHbIX CHII, IPHHUMaeMbl o Tabauue 22,
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Tabnuwima 22
Lk 0,45 u menblue Ot 0,46 no 0,64 0,65 ¥ Bolle
Y 1,0 1-{([/h)-045] 0,80

O6o3HaueHus, NpuUHATHIE B Tabauue 22:
l; — paccrosHHe MexJay CCYeHHeM IO IUBY M HOPMAIBHBIM CCUCHHEM,
MPOXOMSIMM Yepe3 KOHEW HAaKIOHHOTO CEYeHHs B CXaToH  30He
(pucyHok 5, a);

h; — BBICOTA CEYEHHS MO LIBY.
a
$
a~
s W
<} -
T AN R CEE B
X
p ~
: il
A / \g
B4
6 Oy
< < .
Q

L 4
LY ¥V v ¥ ¢ b1 v ¥ ;J—-‘
— F i1y ¥ Yy vy v ¥%

hd

o

@ — Harpy3ka AeHCTBYET B CTOPOHY JJICMEHTA,;
6 — Harpy3ka AeHCTBYET B CTOPOHY OT 3JI€MEHTA, i€ 3HAKH «ILIIOCH U «MHHYC» CIEXYET IIPUMEHATD
COOTBETCTBEHHO U1 BHENEHTPEHHO CXKATHIX U BHELIEHTPEHHO PAaCcTAHYTHIX JNEMEHTOB

Pucynox 5 - Cxema ycunvifi B ceyeHMH, HAKJIOHHOM K NPOAGJLHOA ocH
#Kene300eTOHHOTO JeMeHTa, NpPM  pacyeTe ero N0 MNPOYHOCTH Ha ACHCTBHME
noxnepeyHoii CHIbI
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OTHOCHTEIBHAA BEICOTA CxATOW 30HHI ceueHus & onpenenserca o GopMymam:
ANt u3rHGaeMbIX 3TEMEHTOB

E<uR,/Ry; (60)

AJI8 BHEUCHTPCHHO CXKATBIX BO BCEX CIYHaAX U BHCLUCHTPCHHO PACTAHYTRIX JJIEMCHTOB
¢ GonmpKuM SKCUCHTPUCHTETOM

E= uR, /Ry, £ N/(bhyRy). (61)

Jins BHELEHTPEHHO pPAaCTAHYTBIX 3IEMEHTOB C MalbiM 3KCLEHTPHCHTETOM ClefyeT
npuHuMaTh Qp = 0.

Vron MexXAy HakIOHHBIM CEYCHHEM M IPOJONBLHOH OCBIO 2NEMEHTa ONpEAeseTcs 1o
bopmyne

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

3nauenue tgf npuHumMaerca He 6onee 1,5 u He Menee 0,5.
Honyckaerca nmonepeunoe ycuine Oy B yeioBuu (60) onpeaeanTs no GopMynam:

Op = [0?6([’:([)3(1+(pn)Yijtbh02]/c7 (63)

HO He 6osiee Op1 = 0593 (140, )y Rubhy; (64)

Oz =] 0,80,03 (1+0, )y, Rybhy |/[ 1+ M/ (Qhp)), (65)

rae Qs —Ko3hOULHMEHT, YUHTHIBAOIMI BIMSHHE NPOIONBHOH APMATYphi, ONpenciAeMbIi
no dpopmyne

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

Y TipuHUMaemsiii He Gosee 2,0;

Qn— K02GOOHIUMEHT, YUMTHIBAIOIUMA  BIMSHUE TNPONOJBHEIX CcHN  (C  yueToM
IPOTHBOJAB/ICHHUS), ONpEACIIAeMBIH 110 GopMyam:
IIpH ZeHCTBMY NPOJOJBHEIX CKUMAIOILMX CHIL:

9, =0,IN/(Rybhy), (67)

npuHUMaeMhlif He Gonee 0,5;
npu AefcTBiM NPOAOTLHBIX PACTATHBAIOLUINX CHIL:

¢, =0,2N/(Rybhy), (68)

IpHHAMaeMBIi He Gonee 0,8 110 aBCOMOTHOH BeTHUHHE;
¢ ~ OJMHA NPOEKIHM HAKIOHHOTO CeYeBHUs Ha IPOJOIBHYIO OCh 3JEMEHTA, OTCUMTHIBAK
OT OMNOpBI.
B dopmynax (62) u (65) M u Q — cootBeTcTBEHHO M3rMbaromunii MOMEHT U NONEPEYHas
CHa B HOPMAlbHOM CEYCHUM, NPOXOAAIIEM Yepe3 KOHELl HAaKJIOHHOTO CEYeHHs B CHKATOH
30HE.
B ofmem cioyyae pacuera 3JI€MEHTa CrleldyeT 3aJaBaThCs PANOM CEYEHHH ¢ W
ompenensts Qp 1m0 dopmyne (63). Ilpu neficTBUM Ha 3NEMEHT COCPEAOTOYCHHBIX CHI

40



CII 41.13330.2012

3HAYCHUA ¢ TPHHMMAIOTCS PABHBIMH PACCTOAHHAM OT ONOPHI [0 TOYKH IpPUIOKEHUA STHX
CHIL

ITpu pefictBun Ha MEMEHT pacHpeNeaeHHON Harpy3KH HHTCHCHBHOCTBIO g 3HAYEHHE ¢
onpeaenseTcs no gopmyne

c= {[[0, 60, (1+9,)y ijrbhOZ] /gl}}% . (69)

Ecmn ycnoue (58) npu mnoxacraHoBke B mnpaByio 4vacts BMecto (Op Op He
YAOBJETBOPAETCA, CleAyeT 3alaThes PANOM HAKIOHHBIX CCUEHMH, JUIS KOTOPBIX HAlTH
3Hauenns M u Q, no dopmyae (65) onpenenuts 3HaueHHe Oy, ¥ n1poBepuTh yenosue (58) npu
Ov= 02 .

Pacuer nonepeunoit apmMaryps! He NPOU3BOAUTCA, eciv ycnoBue (58) cobmonaercs npu
NOJCTAHOBKE B €TO IPaBYIO YacTh OAHOTO U3 ITONEPEYHbIX Yeuan# Qp win Q.

8.22 Pacuer nomepe4Hol apMaTyphl B HAaKIOHHBIX CEYEHHSX 3/IEMCHTOB HOCTOSHHOH
BEICOTH! (PHCYHOK 5) clledyeT IPOU3BOIKTE 110 GopMye:

Yic Yn Ql Y (XY RowAsw T X Ys Row A s, ine sino + Yv7 Qb ), (70)

rae Q1 - nomepeuHas cuila, JENCTBYIOIAs B HAKIOHHOM
CEUCHUH, T.€. PABHOMECHUCTBYIOUIAA BCEX INOMNEPEIHBIX
CHJl OT BHENIHEH Harpy3KH, PacrioyoXeHHEIX MO OIHY
CTOPOHY OT PaCCMaTPUBAEMOro HAKIIOHHOTO CEYEHHH,
2V sRowAgws TV sRopAs jneSINQL = CYMMbBI  MOTIEPEHHEIX yCHWJMH,  BOCTIpHHMMAaeMBIX
COOTBETCTBEHHO  XOMYTaMH 7 OTOTHYTBIMH
CTEP)KHAMH, TTEPECEKAIOLIMMH HaKNIOHHOE CEYEHHE;
o — Yron Hak/lOHa OTOTHYTHIX CTEPXHEH K NpPOJONLHOH
OCH DJIEMECHTA B HAKJIOHHOM CEYEHHH.
Ecnn BHemHsa Harpyska JeiiCTByeT B CTOpOHY O/€MEHTa, Kak ITOKa3aHO Ha
PUCYHKE 5, @, PACUETHYIO MONICPEUHYIO CHITY HANEKHT ONpeleNATh o dopmylie

O =0-0, +Vcosp, (Tn
rae 0 — nonepeyHas CHia B OTIOPHOM CEYCHHUM;

Qg —~ paBHOJCHCTByIOmad BHEIIHEH Harpy3ky, AeHCTBYIOMIEH Ha OJ/IEMEHT B
npeAenax [IMHBI TMPOEKIMH HAKIOHHOTO CEYEHUs Ha HOpOJONBHYI0 OCh
3JIEMEHTa;

V -~ cuna npoTHBOAABACHMA, IEHCTBYIOIAs B HAKIOHHOM CeYeHuH, OTpeseseMan
B [IPEAMNON0KEHUN THHEHHOTO PacpeaeIeHUs be30METPHYECKOTO NaB/IEHHS
uog=1,0.

Benn pHemnss uarpyska AefcTBYeT B CTOPOHY OT 93/eMeHTa, Kak [MOKAa3aHO Ha
pucyrke 5, 6, To Qg B opmyite (71) He yuuTEIBaETCH,

8.23 Ecnu yenosue (58) nipet Qp = Qp1 ¥ Op = Jpz HE BBINOJHAETCA, paceT JEMEHTOB,
ApPMHPOBAHHBIX XOMYTaMH, HOIYCKACTCSA MPOU3BOJUTE 110 Hanboslee ONACHOMY HaKIOHHOMY
CEUCHMIO U3 YCIIOBHH:

'chYnQ < Ye (Yb7le + st); (72)

YIcYnQ < Ye (Yb7Qb2 + st) ’ (73)
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rae O, — NONIePeyHOe yCHIue, BOCIPMHUMAaEMOE XOMYTaMH B TIpefenax Haubosee onacHoro
HAKJIOHHOI'Q CEYCHHNA U OHpeﬂeﬂﬂeMOC 1o (bOpMyHe
[
}A

QSW = 5w {[07 6(95 (1 T, )Yijtbh(% ] / Isw

TZIE 5w — YCHIIME B XOMYTaX Ha eMHMILY [UIMHBI JIEMEHTA B IIpe/ie/laX HAKJIOHHOFO CeYeHus,
onpeznenseMoe 1o hopmyine

Isw = YsstAsw /s, (75)

, (74)

TA€ s — Lar XOMyTOB.
IIpu pacueTe 3meMEHTOB MPUHMMAETCA HAUMMEHBIIEE YHCIO XOMYTOB, TIONYYEHHbIX U3
yenoBuit (72) u (73).
8.24 PaccrosHHE MEXTY MONEPEYHBIMU CTEPXKHAMH (XOMYTaMH), MEKIy KOHIOM
NpeaIYyIIEro ¥ HagajoM MocHeoyomero oTruba, a Takke MeXy OHOpOH U KOHLIOM OTruba,
GmKalIIero K omope, TOKHO GBITh He Goilee BEMUIUHBI Spay, OPELEIIAeMOit o Gopmyine

Smax :'Yc'Yb7(p2Rl7lbh(;Z /YICYan . (76)

8.25 Pacuer 3MeMEHTOB nepEMEHHOH BRICOTB! CEYCHHUS Ha NEHCTBHE MONEPEYHON CHIIbI
NPOM3BOLHTCSH CIEAYOLNM 00pazoM:

€CJIM OJJHA M3 IpaHel 2ieMeHTa ropu30HTAIbHA WIIM BEPTHKAIBHA, 8 BTOpas HaKJOHHa,
TO OCh IEMEHTa NMPHHHMAETCs COOTBETCTBEHHO TOPHU3OHTANLHOW MM BepTHKANLHOH. 3a
pabouylo BBICOTY HaKJIOHHOIO CEUEHMs ClledyeT NpHHHUMATh NMpoekuHio paboyeit yacty
HaKJIOHHOTO CEYEHHUs Ha HOPMAITh K OCH dJIEMEHTa:

QU1 3JIEMEHTA C HAaKJIOHHOH CXaTOHM IPaHBIO — y KOHIA HAKJIOHHOIO CEYEHHs B CXKATOM
30He (PUCYHOK 6, a);

IUIS 3IEMEHTa ¢ HAKJIOHHOM PACTAHYTOM IPaHblO — Yy Havala HAKJIOHHOTO CEYeHHS B
pacTAHYTOM 30He (PUCYHOK 6, 6);

ecnd o0e rpaHH OIEMEHTa HAKIOHHBIE, 33 OCh OJIEMEHTA CNeXyeT NpPUHUMATh
FeOMETPUYECKOE MECTO TOYEK, PaBHOYJAICHHBIX OT rpaHel snemeHTa. 3a paGouyio BEICOTY
CEYECHHA NIPUHUMACTCA MPOEKUHs pabouell 4acTH HAKIOHHOTO CEYCHHS HAa HOPMaib K OCH
3JIEMEHTA.

42



CIT 41.13330.2012

AT T T T T T T 1T %
"y
< 2 § Ky é
<=
B V o
0 —
Al/ """‘“——F“”
Ql) 5 ‘i ‘;f
' 1 ’ :i. S S

\
BY

=

-

-

©
RSHAFH’ q

R)‘M'A.m —-

RS\\A-SH

a — HAaKJIOHHAA IPaHb CKaTa; 6 — HAKIOHHAsS TPaHb PacTAHYTa

Pucynok 6 — Cxema yCHJIHI B CEHeHUM, HAKJOHHOM K MPOAOJIbHOH 0CH
#ene306eTOHHOI0 /1EMEeHTa, ¢ HAKJIOHHOMN TPaHBI0 NPH pacyeTe ero Mo NPOYHOCTH Ha
AefCTBHE NONEpevHON CHIIbI
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8.26 Pacuer cedecHMH, HaKIOHHBIX K NpPONONBLHON OCH OJEeMEHTa, Ha JCHCTBHE
U3ruGaromero MOMEHTa CIEAYeT MPOU3BOAMTH I/ CEYEHHH, NMPOBEPAEMBIX Ha NMPOYHOCTH
[pH HEHCTBHM NOMEPEHHBIX CHJ, a TaKKe A CeyeHHH, NPOXOMAALHX Yepe3 TOYKH
H3MEHEHWs! TUIOMAAN NOMNEePEeYHOTO CEYEHHS MPONOJBHOH pacTAHYTOH apMarypbi (TOUKM
TeopeTHIecKoro ofphiBa apMaTyphl WM M3MEHEHMA €¢ AMAMETpa), H B MECTaX PE3KOro
H3MEHEHHs Pa3MepOoB MOTIEPEYHOro CEYEHU IEMEHTa 10 hopmyIte

YIcYnM < Ye (YsRsAsz +2 Y:stAs,inczs,inc +2 YxR:wAstsw)’ an

rae M - MOMEHT BCEX BHEWIHWX cul (C YYeTOM
NPOTHUBOAABJIEHHA), PACHONOKEHHBIX IO
OfHy CTOPOHY OT paccMaTpHBaeMOro
HaKJIOHHOTO CEYEHUs OTHOCHTENIBHO OCH,
KOTOpas  TPOXOMWT  4Yepe3  TOUKY
NPUITONKEHHSA PaBHOAEHCTBYIOLIEH
ycunui B CKaToi 30HE 174
TepreHanKyIspHa TUIOCKOCTH JeHCTBHS
MOMEHTa;
Ys R Aszs TV R As incZs,ines 2V sRowAswZsw — CYMMBI MOMEHTOB OTHOCHTENIBHO TOH Xe
OCH COOTBETCTBEHHO OT YCWIHA B
NpPORONABHOW apMarype, B OTOTHYTEBIX
CTEPXKHAX M XOMYTaX, MNEPECCKAIOMUX
PaCTAHYTYIO 30HY HAKIOHHOTO CEHEHH;
Z, Zginc) Zsw — TUICUHM YCWIMH B MPOZONbHOM apMaType,
B OTOTHYTHIX CTCXKHAX M XOMYyTax
OTHOCHTENBHO TOH e OCH (PHCYHOK 7).

iy
h

SN ERENEN
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-
“sw
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Pucynox 7 - Cxema ycwimii B Ce4YeHHM, HAKJIOHHOM K TPOJOAbLHOR ocH
XKeJ1e306eTOHHOT0 31eMeHTa, NIPH pacyeTe ero 1o NPOYHOCTH HA AeiicTBHE H3rndarmero
MOMeHTa
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Eci¥ HAaKIOHHOE CEYEHHME PaclolOKEHO B 30He M3MEeHeHus 3Haka uarubaromero
MOMEHTA, MPOBEPKY Ha H3ru0 ClieAyeT MPOM3BOJMTE OTHOCHTEIBHO TOYEK NEPECEIEHUS
HaKJIOHHOT'O CEYEHHS ¢ IIPOJOIbHOH apMaTypoH, pacnonoxeHHoi y o6enx rpaneit. Ilpu atom
cnenyet npuHUMath Oy = 0.

BricoTa C:KAaTOH 30HBI B HAKIIOHHOM CE4EHHH, U3MEPEHHas 110 HOpMaiiu K MPOROJIBHOH
OCH 2JIEMEHTA, ONpeeNseTcs B COOTBETCTBUY ¢ TpeboBaHUAMY 8.14,

8.27 OneMeHTHl ¢ MNOCTOAHHON WM TUIABHO M3MEHAIOIIEHCS BBICOTOH CcedeHus
OOMyCKAaeTCs He pacCYMTBIBATE MO MPOYHOCTH HAKJIOHHOIO CeYeHHs Ha HelicTue
H3THGA0ILEro MOMEHTA B OHOM K3 CIEAYIOIUX CIy4aes:

€C/IM BCsA NPOJOJIBHAA apMaTypa 10BOAUTCA J10 ONOPbI WM 110 KOHIA 2JIEMEHTa U HMEeT
JOCTATOYHYI0 aHKEPOBKY;

B MTMTHEIX MPOCTPAHCTBEHHO paboOTaIOLMX KOHCTPYKLHAX;

€CJIM IPOAONIbHEIE PAacTAHYThIe CTEP)XKHU, OOphIBagMble O AJMHE dJIeMeHTa, 3aBOAATCA
3a HOpMaJlbHOE CeueHHe, B KOTOPOM OHHM He TpebyloTcs MO pacuery, Ha ANHHY [, u 6onee,
olpezenseMylo o opmyie

Iy =[(y,cynQ—0,757Cy,R,.wAs,,-,,csina)/(l,quw)}+5d, (78)
roe ( ~ HomepeyHas CHIA B HOPMAJIBHOM CEYEHHM, NPOXOISILEM dYepe3 TOYKY
TEOPETHIECKOIo 06pBIBa CTEPKHS,;
Agme; 0. — COOTBETCTBEHHO MUIOIIAAL CEYEHHS M YToJl HaKJIOHa OTOTHYTHIX CTEpKHEH,
PACNONIOKEHHBIX B peJenax y4acTka JUIMHOHA g ;
gsw — YCWIHE B XOMYTaX Ha €AMHHMLY JUIHHBI 3IEMEHTA Ha Y4acTKe MNHHOH g ,
orpeaenseMoe o Gopmyiie
9w = Vs RowAsw ! S, 79)
rae d — nuameTp 06PEIBAEMOTO CTEPIKHS, CM;
€CJIM BHINONHACTCS YCIOBHE
ViY@ S 0,257,757 Ry, oo Oby (80)

B KOHCTPYKLHAX Ha YNIPYroM OCHOBaHMH, 33 UCKIIOUYEHHEM NOANOPHBIX CTEH.

8.28 Pacuer KoHCONM, [UIMHa KOTOPOH paBHa WIH MEHbIIE €€ BBICOTBI B ONOPHOM
CCYCHMH /1 (KOpOTKas KOHCOMb), ClieAyeT NMPOU3BOAMTb MO AEHCTBYIOLIMM HOPMATHBHbBIM
JOKYMEHTaM.

8.29 Ilpu mpoeKTUpOBaHHUH MACCHBHBIX XKee300€TOHHBIX NEMEHTOB MPAMOYTOILHOTO
CEYEHH, NMpPEACNBHBIE COCTOSAHUS KOTOPBIX BBIPAXAKTCA YEPe3 YCHIIMS, CIACAYET NMPOBEPATH
NPOYHOCTb NMPOJOJBHBIX Ce4eHMH Ha ypoBHE HEHTpanbHOH OCH M Ha ypoBHE NPOIONLHBIX
CTPOMTENBHEIX MIBOB JIO ¥ Nocie 06pa3oBaHus TPELLMH B PaCTAHYTOH 30HE 3IEMEHTa.

8.30 Pacuer BBIHOCIMBOCTH CEUYCHHH, HOPMAJBHBIX K NPOJOJBLHOH OCH JJIEMEHTA,
JIOJDKEH TPOM3BOUTHCS U3 YCIOBUIA:

JUis cxaToro GeToHa

YicYnOs SVcYoRs, 1)
VISl paCTAHYTOH apMaTypsl
YieYnOs s YCYSIRJ’ (82)

TA€ Og U O5 — MAKCHUMaJIbHBIC 3HAYCHHMA COOTBETCTBEHHO CXXHMAKONX Hanpxmeﬂnﬁ B 6eTone
¥ pacTATrUBAOINX HaHpﬂ)KeHPlﬁ B apMarype,

Yo =Yb7 " VYb12 " Y614 * VIS
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CixaTas apMaTypa Ha BBIHOCIMBOCTb HE PaCCHUTHIBAETCS.

8.31 B TpemMHOCTOHKHX 3JIEMEHTaX HanpskeHus B OETOHE Oy M B apMaType O
ONpeReAIoTCs B 30HE ACHCTBHA MaKCMMATLHOTO H3rHOarIero MOMEHTA 110 pacyeTy Kak JIs
YIpYToro TeNa Mo MPHBEACHHBIM CEYEHMAM C Y4€TOM yKasaHuH 5.35.

B HeTpemMHOCTOMKHX deMEHTaX IUIOMah U MOMEHT CONPOTHBIEHHS MMPHBEAEHHOTO
ceueHus CleqyeT onpencaTh 6e3 yyera pacTaHyTo# 30HE 6eToHa, HanpsykeHus B apMaType
crenyer onpeensiTh coriacHo 9.7 HaCTOAIEro CBOAA IpaBUL.

8.32 Pacuer BBIHOCIMBOCTH CE4eHMi, HAKIOHHBIX K TNPOIHOJIBHONW OCH BJIEMEHTa,
ClIeRYeT BBIIONHATD H3 YCIOBUA

YicYnOmt < YcYbRbr: (83)

TIE Om— IIAaBHBIE PACTATABAIOLINE HATIPAXKEHHA B GeTOHE;
Yo =Ybs " Yb7 Y12 Yb13 Y14 Vb5
Be/MynHy IaBHBIX PACTATMBAIOLIMX HanpskeHUll B OETOHE CAEAyeT ONpeAesTh 110
tdopmyne (29) ¢ yuetom ykasauwuii 8.8.
Jna CTepiKHEBbIX 3NEMEHTOB NPAMOYTOJILHOTO CEYeHHs C Mapalle/IbHbIMH PacTAHYTOH
U CKaTOH IpaHsMH JOIYCKAeTCs NPH ONpPENENCHHUM INaBHBIX PACTATHBAIOIMX HANPMHKEHUH
TIPHHUMATE G, = (), a HATIPSXKEHNS Oy U Ty, OMPEJENATH 110 popMyaMm:

o, =My/l, N/ A4,, (84)
Txy = 08,04/ (Lreab), (85)
rue .Argd“]red — Inoaak ¥ MOMEHT WHCPUWH TIPUBECACHHOIO CCYECHMA OTHOCHUTE/ILHO
€ro UCHTPAa TAKECTH;
Sred — CTATHYECKMH MOMEHT YaCTH NPHBEJEHHOTO CeYeHus, NEKAILEH 110 Oy
CTOpPOHY OT OCH, Ha YPOBHE KOTOPOH OMpEeNensioTCA KacaTeibHbIC
HANPAKEHUS;
Y ~— PacCTOAHHUE OT LEHTPA TAKECTH INPUBCICHHOIO CECUCHUA IO JIMHWK, HA
YPOBHE KOTOPO# ONpPEAEAOTCS KacaTeIbHbIE HAIPSDKCHHUA,
b — IUMPHHA CEYEHUS HA TOM e yPOBHE,

B dopmyne (84) 3Hak «mmoc» NPUHUMAETCS Ul BHELEHTPEHHO PACTAHYTHIX, & 3HAK
«MHHYC» — [UIsl BHELIEHTPEHHO CXKAThIX 371eMEHTOB,

T'eoMeTpueckHe napaMeTpbl PHBEJECHHOTO CEdeHMs CIeAyeT ONpeAeiiTh ¢ YYeTOM
ykazanu# 5.35.

Jnst 57eMeHTOB ¢ IEpeMeHHOH BBICOTOH CEYeHHMs KAacaTeNbHBIC HANPSDKEHUA Ty
CleyeT ONMpeleNiTh C yIeToM ykasauuii 8.8.

Ecmu yenoBue (83) He BBIMONHAETCA, TO PaBHOACHCTBYIOILIAN [NIaBHBIX PACTAIUBAIOLUUX
HalpsXCHUH JOoDkHa OBITh TMONHOCTBIO IlepelaHa Ha [ONEPEYHYI apMaTypy mpu
HanpmKeHUX B Hell 6, < v R; .

9 Pacuer dJneMeHTOB GeTOHHBIX M  Kexe300€TOHHBIX KOHCTPYKIMH
1o 06pa3oBaHAI0 M PACKPBITHIO TPEMIMH U 110 JedopmManusam

Pacuer GeTOHHBIX M Ke1e306eTOHHBIX 2JIeMEHTOB 10 00pa3oBaHMIO TPeIHH

9.1 Pacuer OeTOHHBIX M JXeNE300ETOHHBIX OJEMECHTOB MO OGPa3OBAHMIO TPELIMH
CIELYET IPOH3BOIHTE:

a) B CJIy4asx, Koraa no yCIOBHAM 3KCIUTYaTaLMH TPEIMHBI He OMyCKaloTes;
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6) mnd  BLIABAEHMA 30H TPEIIMHOOODa3OBaHMA TMPW  pacyeTe  CTATHYECKH
HEOTIPEeIETMMBIX CTEP)KHEBBIX M MACCHBHBIX KOHCTPYKLIHH;

B) Npy HAJMYHUM CHEUMANbHBIX TPeOOBAHUH HOPM MPOEKTHPOBAHMA OTAEIBHBIX BHIOB
THAPOTEXHUYECKHX COOPYXKEHHIA.

K uymciy KOHCIpYKUHMH, B KOTOPHIX HE JOMYCKAOTCA TPEIUMHBI C PacKpHITHEM
6onee 0,2 MM, OTHOCATCS:

HaropHble U 6e3HaNOpHEIE SIEMEHTH], HAXOAAILMECT B 30HE IIEPEMEHHOTO YPOBHA BOJIBI
¥l IOJBEpPraioLMecs CHCTEMATHYECKOMY 3aMOPaXKMBaHHIO ¥ OTTAUBaHMUIO.

K uncny KOHCTPYKIuiA, B KOTOPBIX TPELIUHBI HE JOIYCKAIOTCH, OTHOCATCS:

KOHCTPYKLMH, K KOTOPEIM lipeqbABIseTCs TpeGOBaHUE BOUOHETIPOHULAEMOCTH B TEX
coy4asx, Korga 9To TpeGOoBaHME HEBOSMOXHO OOECMEYHTh KOHCTPYKTHBHBIMH H
TEXHOJOIHYECKUMH MEPONPUATUAMY,;

TEMEHTH! NPHYATBHBIX HaOCpeXHBIX, MOTpyXaeMple B TIPYHT 3a0WMBKOH HIH
BHOPHPOBaHHEM;

JHIEBHIE IEMEHTH TPHYANbHEIX HAOEpPeXHBIX, CBAaM M CBaW-000NOUKH LIS CTafui
H3TOTOBJICHHS1, TPAHCTIOPTHPOBKH ¥ MOHTAXa.

9.2 Pacuer CTepXHEBBIX X€Ie300€TOHHBIX 2JIEMEHTOB 1O OOpa30BAHHIO TPEINIMH,
HOPMAJIBHBIX K MX MPOAOJILHOMN OCH, CIEAYET IPOU3BOAUTH:

JUIs HEHTPAIIBHO PACTAHYTHIX MEMEHTOB 1o hopMyIe

YI(:N < YcYbR Arzd 4 (86)

bt ,ser

TIOC Yb="b7" Y68 ' Yb9 " Y613 * Yb14 " Yb15-
TIpu yi8 * Yoo > 2 CNEXYET IPHHUMATE Ypg * Yoo = 2,0;
JIs U3rn0aeMBIX 2JIEMEHTOB 110 popMyJie

chM < YcYbRbt,serVI/I,red . (87)

THC Yo = Y7 * Y8 * Y610 * Yb13 * Y14 * Yb15.
TIpu Ysg * V10> 2 cERyeT NPUHUMATE Vs * Yp10= 2,0;
JUIsk BHELIEHTPEHHO CXATHIX 3JIEMEHTOB 110 hopMyJie

Yie (M / Wr,red -N/ Ared) < yL'YbRbl,ser > (88)

TAC Yb= Yb7 " Y68 * Yb10 * Yb13 * Yb14 * YhiS-
TIpu Y8 * Yo10 > 2 CHEAYET NPHHUMATS Ypg * Y10 = 2,0;
JUIsl BHELEHTPEHHO PAaCTAHYTBIX 3/IEMEHTOB 1O hopMyIe

YieWM 1Y 1P, e + N 1 ¥p94red) S VYo Rpr ser » (89)

THC Y6= Yb7 " Y68 * Y613 ' Vb14 * Vb15:
Ilpu pacuere no gopmysnc (89) cieayer npuHUMATE:
Yoo — KaK JIA EHTPAIHLHO PACTAHYTOrO 3JEMEHTA TAKOTr0 XKe IONEPEYHOro Ce4eHus,
Yo10— KaK /I M3rH62eMOTro JIEMEHTA TaKOTo JKe MONEPEYHOTO CEUeHHA.
ITpumeuanne — B dopmynax (86) — (89) 3Hak paBEHCTBA COOTBEICTBYET YC/I0BHIO 0GPasOBaHUsA
TPEIIKH, 3HAK HEPABEHCTBA — YCIOBUIO TpCLuVlHOCTOﬁKOCTH.

9.3 Pacuethi no 06pa3oBaHMIO TPELIWH, HOPMANBHBIX K NMPOLONBHOH OcH GeTOHHBIX
3JEMCHTOB, TNPEACNLHBIE COCTOSHMS KOTOPBIX BBIPAKAIOTCA depe3 YCHINA, CIenyer
Npou3BOANTH Mo QopmynaM (22) u (25), mpuaumas B HUX ¥, = 1,0 , Yic = 1,0 ¥ Rprser
BMECTO Rp;.
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9.4 PacueTsl o 06pa3oBaHHIO TPEUIMH MO IVIaBHBIM PACTATHBAIOLIMM HATIPSOKEHHUAM
BEHIONHAIOTCS:

J1st OLIEHKH TPEIMHOCTONKOCTH CeueHui, HAKITOHHBIX K MPOAOTBHON OCH CTEPXKHEBBIX
GETOHHEIX M XKes1e3006 TOHHEIX KOHCTPYKLHi;

I8 OLEHKH TPCIIMHOCTOMKOCTH OOBEMHBIX OETOHHEIX H  KeNe306eTOHHBIX
KOHCTPYKIUMH, NpeenbHbIe COCTOSHUSA KOTOPbIX HE MOTYT OBITh BEIDa)KEHBI Yepe3 YCHIIHS,

JJIs. OLEHKH TPEWMHOCTOHKOCTH OCTOHHBIX M JKEJNE300€TOHHBIX KOHCTPYKLHMM TIpH
JeHCTBHH MHOTOKPATHO MOBTOPAIOLIEHCS HATPy3KH.

Pacuernl no 06pa3oBaHKIO TPEUIMH B 3THX CIyYasX BEIIOJHAIOTCA H3 YCIOBHA

YO m SYeYsRers %0

THE Y5 =Vbt * Y62 Yb3 ' Y65 * Yb13  Yb14 * Yb15 — IPH pacueTax OCTOHHBIX NEMEHTOB;
Y6 = b7 " Y8 * Yb10 * Yb11 " Y613 * Yb14 * Ybis — TIPH pacueTax XKeJ1e3006 TOHHBIX 3JIEMECHTOB,
Y5 ="Yb1 " Y2 ' Y5 Yb12 ' Yb13* Yoi4® Yeis—TPH pacuerax OETOHHBIX OSNEMEHTOB NpH
OEHCTBAMM  MHOTOKDaTHO  HOBTOpsoleics
HarpysKH;
Yo ="Yb7 " Y11 " Yb12 " Y13 " Ybl4 * Y15 — IPH PACUETaX XKeNE300ETOHHBIX dIE€MEHTOB MU
JIEHCTBUH MHOTOKPaTHO noBTOpstoUIeHcs
Harpy3Kku.

HarmnpsxeHHOE COCTOSHHE 31EMEHTOB OlpeieNIeTcs B COOTBETCTBHH ¢ YKa3aHHAMH 8.8,
Iposepka ycnosus (90) mpousBoauTCs ANA HAPYXKHBIX IpaHel 3IEMEHTOB, B TOYKax
MEPECEUEHHS UX C IJIaBHBIMU LIEHTPANbHBIMU OCIMH WHEPLIMH IPHBEICHHOTO CEYEHHU, a IS
3JIEMEHTOB TaBPOBOTO, ABYTaBPOBOro ¥ KOpo69aTOro ce4eHuit TaKkKe B MECTaX NPHMBIKAHH
CKATHIX NOJIOK K CTEHKE,

Tlpu onpexenennu ko3hOUUMEHTOB Yp3 — M GETOHHBIX KOHCTPYKIME M Ypi0 — JUIS
Kene300€TOHHBIX KOHCTPYKIMH BBICOTa PACTAHYTOH 30HBI CEHEHHA h; HAXOIUTCA MO SMIOpe
HaNpKEHUH B MIOCKOCTH INIAaBHBIX PACTATMBAIOIMMMX HanpshKeHHUH.

3HayeHue KkodbdHUMEHTA Ypg 3ABUCHT OT CXEMbl apMHPOBAHMA (OLHOPANHOE WIH
MHOTOPAIHOE, AUCIEPCHOE HIX OObIYHOE) 001aCTH MEMEHTa, Ul KOTOPOH NMPOM3BOAMTCA
NpPOBEPKA TPEIMHOCTORKOCTH.

Pacuer kene300eTOHHBIX 3TEMEHTOB MO PACKPbITHIO TPELIHH

9.5 B HETPEIUHOCTORKHX CTEPKHEBbIX JTEMEHTaX PACyeT N0 PACKPHITHIO HOPMAIBHBEIX
K TIPOJONBHOM OCH TPEHIMH CIIEAYeT BBIMONHATH H3 YCIOBHUA

ay SY A ©éD
roe a, — pacueTHas IHPHHA PACKPBITHA TPEIIHH, MM;
A, — JoIyckaeMas LIMPHHA PaCKPBITHA TPELIHH, MM, onpeaendemas no 9.8.
9.6 LlIupuHy pacKpsITHA TPEIIHH 4., , MM, CIIEAYET ONPEAENATH 1o GopMye
4 =8| (o, ~cs'bg)/Es]-7(4—100p)d%, (92)
rne 8 - K03QdUUKHEHT, IPHHAMAEMBIH PaBHBIM Ui 3JIEMEHTOB!

U3rn6aemMblX H BHEIIGHTPEHHO CXaThX — 1,0;
LEHTPAJBHO U BHELIGHTPEHHO PacTAHYTHIX — 1,2;

¢; — Kod(QdUUMEHT, PHHUMAEMBIH paBHBIM: TIPH YYeTe BPEMEHHOIO IEHCTBHA
Harpy3ok: npu F)/ F,<2/3-1,0;npu F;/ F.22/3-1,3;
(Feu F; - HauGonvine o6061eHHEIe yCuIHA (M3rubaroIinii MOMEHT, HopMalibHas CHa

M T.L) COOTBETCTBEHHO OT J€HCTBHA TMOJHOH Harpysku (IOCTOSHHOM,
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JUTUTENbHON, KPaTKOBPEMEHHOM) ¥ OT ACHCTBHS IOCTOSHHOM M ATHTENBHON

Harpysoxk);
TIPH y4eTe MHOTOKPATHO [IOBTOPAIOLIEHCS Harpy3KH:

NpH BO3AYIIHO-CYXOM COCTOfHHHM OeToHa 2 — p; (ps — KO3ddHIMEHT acumMMeTpun

HKa);
TIpY BOJOHACHIIEHHOM cocTosHuM OeToHa — 0,9;
N — KO03()(UIHEHT, IPUHUMaeMbIH PaBHBIM IIPH apMaType:
CTEpXKHEBOH meproandeckoro npodus — 1,0,
riaaxoit crepxueBoi — 1,4,
TPOBOIOYHOM MepHoanIecKoro mpodus — 1,2;

O, — Hamps)KeHHe B PacTAHYTOH apMaType, ONpeleaeMoe B COOTBETCTBHH ¢ 9.7 6e3

yuera COMPOTHBNCHUA O€TOHa pAcTAHYTOH 30HBI CEYECHMS;

C Yy4YeTOM

GUIBTPALMOHHOTO NaBJIeHUS BOABI, ONPENEIIEMOr0 B COOTBETCTBMH ¢ 7.12 m

7.13;

Osbg — HAYANBHOE PACTATHBAIOLLEE HANPKEHUE B apmaType oT Habyxanus Getona. [ns
KOHCTPYKUMH, HAXONAMMXCA B BOAE, Ospe = 20 MIla; mia koHCTpykumi,

NOABEPKEHHBIX  VIUTCABEHOMY  BBICBIXaHWUK), B TOM 4YHC/iE BO

CTPOMTENLCTBA Oy pe = 0;
. — KOQ(HIMEHT apMUPOBAHHA CEUCHHUA,
p=As/ ( b hy), Ho ue 6onee 0,02;
d — n$uaMeTp CTepXkHEBOH apMaTyphl, MM.
ITpy pasnuyHBIX JHaMeTpaX CTepKHEH ciefyeT IpUHUMATh

d= irzid‘2 /in,di ,
I !

TZ€ 1 — YUCIIO CTEPXKHEH 0JIHOTO THaMETpa.

BpeEMH

9.7 HanpsokeHuss B apMarype NpH pacyerax IIMPHHBI PacKpHITHA TPEIMH CJISHYyeT

OTIpEJIeNATh M0 CAERYIOUIAM popmynam:
JU1st U3TMOAeMBIX JNEMEHTOB

o= M/ (42);
ANA USHTPAJIbHO PACTAHYTHIX AIEMEHTOB

o;=N/A;
IV BHELIGHTPEHHO PACTAHYTHIX i BHELICHTPEHHO CKATHIX 2IEMEHTOB NpH
GOonBUINX SKCHEHTPHCHTETAX

o,=N(etz)/A,z;
[J1s BHELIENTPEHHO PACTAHYTHIX JIEMEHTOB MPH MANBIX SKCUECHTPUCHTETAX:
11 apMaTypel S

c,=Ne /A (hy,—a);
I1st apMaTypsl S'

o, =Ne'd(h, —a).

93)

o4

(95)

(96)

)

B dopmyne (93) 3Hak «wOC» NPUHAMAETCA IPH BHELICHTPEHHOM paCTMKEHMH,

«MMHYC» — IIPH BHELEHTPEHHOM CXKATHH,

B dopmynax (93) u (95) z ( miedo BHYTpeHHE! Maph! CUT) AOMyCKaeTCs IPHHMMATE MO

pe3ylbTaTaM pacueTa cedeHHH Ha MPOYHOCTH MIPY PACYETHBIX HAarpyskax.
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9.8 lomyckacMyi0 WIHPHHY PACKPHITHA TPEWMH Ay, MM, MUI1 MACCHBHBIX HAMOPHBIX
KOHCTpYKUMH clieayeT IPUHMUMATh He 6oslee BENUYMH, IPHBEACHHBIX B Tabnuuax 23, 24.

s coopyxennit I — IV kiaccoB npenenbHas WHPHHA PAacKpHITHA TPeLMH
onpefenieTcs YMHOXEHHEM INONYYeHHbIx mno Tabmuuam 3HauyeHMH A, MM, Ha
k03(hduuMeHTsl, paBHbie coorBercTBeHHO 1,3; 1,6; 2,0. IIpu sToM mmpuHa pacKpeITUA
TPEIHH NpHHHMaeTcs He Gonee 0,5 MM.

J18 TOHKOCTEHHBIX KOHCTPYKLMH NMPH OTCYTCTBMHM arpeCCHBHOH cpeibl NOMyCTHMas
IIMPHHA PAcKPHITHA TPEIUMH NMPHHUMAETCA B COOTBETCTBHH C YKa3aHMSMH ACHCTBYIOIIMX
HOPMAaTHBHBIX JOKYMEHTOB.

[TpuBeneHHble B TaOMuLUax 23 W 24 3Ha9eHHA A, IPUHUMAIOTCSA C YYETOM NPHUMEHEHHS
apmatypel KkiaccoB A-I, A-II, A-III, Bp-I. Tlpy npumenenun apmaTypel ApYTHX KiaccoB
npe/iefbHas IMHPUHA PacKpPHITHA TPELIUMH NPUHHMAaeTCa He Golee BEHYHH, MOMYYEHHBIX 1O
HACTOALIMM TabIHLaM.

IIpn OGukapOOHATHOH INEJOYHOCTH BOABI-CPEABI, MEHbUICH 1 Mr-3KkB/I, WM
CyMMapHoi koHueHTpauud KoHOB Cl u SOy, Gompuwieit 1000 mr/n, sHauenus A, cnenyer
YMEHbIIIATh B [Ba pa3a.

Ipu cpenneronoBoM 3HaueHMH OMKapOGOHATHOM ILENTOYHOCTH BOABI-CPENB], MEHBbLIEH
0,25 Mr* 3kB/, W IpPU OTCYTCTBHM 3alIUTHBIX MEPONPUATHH HAMoOpHble KOHCTPYKUHH
clelyeT NpOeKTHPOBATH TPEHIMHOCTONKUMH.

3HaueHHs A, NPH HCTIONB30BAHHUH 3ALIHTHEIX MEPONIPUATHH ClefyeT YCTaHaBIUBaTh Ha
OCHOBAHHH CTIeLMaNbHbIX HCCIIe10BaHMIA.,

Tlpu mnametpax apMartypsl 40 MM u Gonee 3HaueHHE A, JIONYCKAeTCs YBETHUHBATh Ha
25 %.

J1s TOHKOCTEHHBIX KOHCTPYKUHMH (C BBICOTOH ceueHHs MeHee 1,5 M) WMpHHY
JOMYCKAEMOro PacKpbITHs TPEIUH A, ClleAyeT YMHOXATh Ha Koadduument 0,5,

Tabnuna 23
I'nnpoxap6oHaTHas MaxcumansHoe 3Ha4enne B/l 6eTona JlomyckaeMas MMpPHHA PACKPHITHA
IETOYHOCTE BOIBI npu Hanope H, m TPEWMH A, MM, B COOpYXeHusix | kiacca
W, Mr - 3KB/21 10 50 200 M0 YCNOBHIO KOPPO3IHOHHON CTOHKOCTH
o 0,25 Bttou. 0,50 0,48 0,45 He nonyckaercs
0.4 0,55 0,50 0,45 0,05
0,4 0,48 0,45 0,42 0,10
0,8 0,63 0,48 0,52 0,05
0,8 0,59 0,55 0,50 0,10
0,8 0,56 0,52 0,48 0,15
0,8 0,54 0,50 0,46 0,20
0,8 0,52 0,49 0,45 0,25
0,8 0,50 0,47 0,44 0,35
0,8 0,48 0,45 0,43 0,50
1,6 0,70 0,69 0,64 0,05
1,6 0,70 0,66 0,62 0,10
1,6 0,68 0,64 0,60 0,15
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I'napoxapGoHaTHas MakcumanbHoe 3uauenue B/l Gerona Jomnyckaemas WUpHHA PaCKPBITHA
HIETIOYHOCT BOABI npy Hanope H, M TPELMH A,,, MM, B coopyxeHnsx I kiacca
W, mr - 3x8/n 10 50 200 110 YCJIOBHIO KOPPO3HOHHOH CTOMKOCTH
1,6 0,66 0,62 0,58 0,20
1,6 0,64 0,60 0,57 0,25
1,6 0,62 0,58 0,55 0,35
1,6 0,60 0,56 0,53 0,50
2,4 0,70 0,70 0,70 0,05
2,4 0,70 0,70 0,69 0,10
2,4 0,70 0,70 0,66 0,15
2,4 0,70 0,66 0,62 0,25
24 0,68 0,64 0,60 0,35
2,4 0,66 0,62 0,59 0,50
3,2 u Gonee He orpanuunBaercs
Tabnuua 24
JloryckaeMas LUHPHHA PACKPHITHS TPEILUH A, MM,
Venosus s03neACTBRs cpeti I'pannent B coopyxeHusx I knacca TIO YCTIOBHIO COXPAHHOCTH
Hanopa apMaTypbl IpH CyMMapHOH KOHLICHTPALMH HOHOB
Ha KOHCTPYKUMIO [C1']+0,25[SO,''] & BONMOI cpene, MF/ &
meHee 50 100 200 400 - 1000
ITocToanHOE BOAOHACHIIIIEHHE Ho5 0,50 0,40 0,35 0,30
50 0,45 0,35 0,30 0,25
300 0,40 0,30 0,25 0,20
Tlepronnyeckue HachleHus BOAOH
IpH 4¥Ce HUMKIOB B FOX!
Menee 100 Ho 5 0,30 0,25 0,20 0,15
50 0,30 0,20 0,15 0,10
300 0,30 0,20 0,10 0,05
200 - 1000 Ho S 0,25 0,20 0,15 0,10
50 0,20 0,15 0,10 0,05
300 0,20 0,10 0,10 0,05
Kanmnnapssiii nogcoc, Gpeisru - 0,20 0,15 0,10 0,05

PacueT 3/1eMeHTOB XKe/1e300eTOHHBLIX KOHCTPYKUHiA o Aedopmanusam

9.9 JlebopManmu xene300eTOHHBIX KOHCTPYKUMH, & TakKe YCHINA B JIE€MEHTax
CTAaTHYECKH HEONpPEJEeTUMBIX KOHCTPYKHUH ONpEejeNndioTcss METOAaMM  CTPOUTENbHOH
MEXaHHKH ¢ YYeTOM TPeIHH 1 HeyNpYyrux CBOUCTB OeToHA.

Ilpu CHOXKHBIX CTaTUYECKHM HEONPEJSIMMBIX CHCTEMAX JOIyCKAeTCH ONpeneiaTh
TepeMEIeHHS TI0 HOpMyIaM CONPOTUBICHHA MaTEPHAIIOB.

9.10 Ilpm xpaTKOBpEMEHHOM J€HCTBUM HATrpPy3KH JKECTKOCTB
BHELIGHTPEHHO CXAThIX M BHCIEHTPEHHO PACTAHYTBIX 3JEMCHTOB CIEAYET ONPEACHATH IO

tbopmynam:

A TpemHHOCTOﬁKPIX JJIEMCHTOB WM HX Y4aCTKOB

By=09 Ep Irea,

g HCTpeII.lHHOCTOﬁKI/IX 3JICMEHTOB HJIX UX Y4aCTKOB

M3rubaeMeIX,

(93)
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Be=11Ey(L+vI). 99

Jns onpeleNeHns KECTKOCTH HETPeIUMHOCTORKNX YYaCTKOB M3ruOaeMblX 3J1EMEHTOB
MPAMOYTOJIBHOTO  IOTIEPEYHOT0 CEYeHHs JOMYCKaeTcs MCMOoab30BaTh 3aBHCHMOCTb W
HOMOTpaMMY, IPHBEICHHbIE B npuiioxenuu [,

9.11 Ilpu omHOBpeMeHHOM [IeHCTBHH KPaTKOBPEMEHHBIX M IJIMTENBHBIX HArpy3oK
XKECTKOCTh M3rin0aeMBIX, BHELICHTPEHHO CXATHIX ¥ BHELEHTPEHHO PACTSIHYTBIX DJIEMEHTOB
CIIelyeT ONPEASNATD 1o hopMytam:

J1s TPEIMHOCTOHKHX JIEMEHTOB X MX Y4aCTKOB

B=08Eplred; (100)
JUIA He’I‘peHJHHOCTOﬁKPIx QNIEMEHTOB UK HX y4YaCTKOB
B=B.(C+V)/(8C+V), (101)

rae C - o0600meHHoe YCUaUe OT ANUTENbHO AEHCTBYIOMNX HATPY30K;
V - 00606LieHHOE YCHITHE OT KPATKOBPEMEHHO NEHCTBYIOINX HATPY30K;
8 — KOI(QOWUKEHT CHIKEHHS XKECTKOCTH. J[Nf TAaBPOBRIX CeHEHWH C MOJKOH B
cxkaroil 3oHe 8 = 1,5, B pactanyTo#l 30He & = 2,5, A8 NIPAMOYTrONbHBIX,
JBYTaBPOBBIX, KOPOGYATHIX ¥ APYTrHX 3aMKHYTHIX CeUeHHH & = 2.

10 Pacuer »3jieMeHTOB OETOHHBIX H KeJ1€300€TOHHLIX KOHCTPYKUHMH Ha
TeMIepaTypHbIe H BIAKHOCTHBIE BO3eHCTBAN

10.1 Yyer TeMnepaTypHbIX BO3ASHCTBHIH IPOH3BOAUTCA:

a) TIpM pacyeTe MPOYHOCTH GETOHHBIX KOHCTPYKIHMH B COOTBETCTBHHE ¢ 9.3, a TakKe NpH
pacueTe MX 1O 00pasoBaHMIO (HEAOMYMICHHIO) TPelMH B ClydasX, KOTJa HapylleHHe
MOHOIMTHOCTH 3THX KOHCTPYKIMH MOXET WM3MEHHMTh CTaTHYECKYI0 CXeMy uX paboTh,
BbI3BATH JOTIOJHUTENbHbIE BHEINHHE BO3NEHCTBHS WM YBENHYEHHE HPOTHBOJAABICHHUS,
TIPUBECTH K CHIDKEHHIO BOJOHETIPOHHLAEMOCTH U A0ITOBEYHOCTH KOHCTPYKLIMH;

) npu pacuere CTaTHUYECKH HEONPENCIIUMBIX XKe1e300eTOHHBIX KOHCTPYKLMi, a Takxke
npy pacdere xkene300eTOHHRIX KOHCTPYKUMI Mo 06pasoBaHHI0 (HEROMYILEHHUIO) TPEIIHH B
ciIyyasx, ykasaHHbIX B 9.1;

B) NpH ompejeneHuu JedopMauui M NEPEMELIEHUH 3MEMEHTOB COOPYXXEHHH A
Ha3HAYEHUs KOHCTPYKLMH TeMIepaTypHBIX MIBOB K MPOTHBO(QMIBTPALIMOHHBIX YIUIOTHEHHIA;

I) Ui Ha3HauYeHWA TEMIIEPATYPHBIX PEKHMOB, TpeGYEMBIX MO YCJIOBHAM BO3BEACHHA
€OOPYKEHHA X HOPMAJILHOM €ro SKCILTyaTaluy;

1) TpH pacyeTe TOHKOCTCHHBIX JKENIEC300ETOHHBIX JNEMEHTOB HEMPAMOYTOJILHOIO
Ce4eHH (TaBPOBBIX, KOJBLEBEIX), KOHTAKTHPYIOLIUX C TPYHTOM.

TemnepaTypHble BO3eHCTBHS AONMYCKaETCA HE YIHTHIBATH B PAacuCTaX TOHKOCTEHHBIX
KOHCTpPYKIMI, ecii obecrneuena cBoGoa epeMelleH T 3TUX KOHCTPYKIHEA.

10.2 Tlpu pacuere GeTOHHBIX U JKeNe300€TOHHBIX KOHCTPYKIMH ClEIyeT yYHTHIBATh
TeMIepaTypHbIe BO3ASHCTBUA IKCIUTYaTAllHOHHOrO i CTPOHTENBHOTO IIEPHOLOB.

TemnepaTypHble BO3JCHCTBHSA CTPOMTENBHOTO MNEPHOAA OMPEACIAIOTCA C YUYETOM
3K30T€PMHH M [APYTMX VCIOBHM TBepAcHHs OeToHa, BKJIOYas KOHCTPYKTHBHBIE K
TEXHOJIOTHUECKHE MEPONPHUATHS IO PEryIHPOBAHHIO TEMIIEPATYPHOTO PEXXHMa KOHCTPYKLIMH,
TEMIEPaTypsl 3aMbIKAHMS CTPOUTEILHBIX IIBOB, MOJIHOTO OCTHIBAaHHUA KOHCTPYKLMH [0
CPEIHEMHOTOJIETHHX 9KCILTYaTallMOHHBIX TEMIEPaTyp, KoneGaHHH TeMIepaTypsl HapyKHOTO
BO3/IyXa H BOJb! B BOJOEMaX.
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K rTemmeparypHbiM  BO3NCHCTBMAM  IKCIUIYaTalMOHHOTO MEpHOda  OTHOCATCH
KITMMaTH4eCKHE KojeGaHHA TeMnepaTypbl HapyKHOTO BO3NyXa, BOOBI B BOJOEMaX W
9IKCTUTYaTalHOHHEIH NTOJ0rpeB (MM OXJIAKAEHHE) COOPYKEHHS.

KoHKpeTHBIH MepeueHh TEMIICPaTYpHbIX BO3AeMCTBHH, YYWTHIBAEMBIX B pacyerax
OCTOHHBIX M Xene306eTOHHBIX KOHCTPYKUMH OCHOBHBIX BHJIOB THIPOTEXHHYECKHX
COOpYKEHHH, JOMKEeH YCTAaHABIMBAThCA B COOTBeTCTBHM ¢ TpeboBanuamu CII 58.13330 u
CTPOHTENILHBIMH HOPMaMH Ha NPOCKTHPOBaHHE COOTBETCTBYIOLIMX BUIOB COOPY>XEeHMH.

10.3 B pacyerax GeTOHHBIX M XEIe300€TOHHBIX KOHCTPYKUMH TIMAPOTEXHHYECKHX
COOpYXEHHHl Ha TeMNepaTypHble BO3AGHCTBHS HpPH COOTBEICTBYIOWEM O00OCHOBaHHH
JOMYCKaeTCs YYUTHIBATh TEIUIOBOE BIMAHUE COTHEYHOM paayaLliuy.

10.4 Vyer BIaXXHOCTHBIX BO3JCHCTBHH npu pacueTe GETOHHHIX M JKene300eTOHHBIX
KOHCTPYKIIMI JOMKeH GHTh 0GOCHOBaH B 3aBUCHMOCTH OT BO3MOXHOCTH Pa3sBHTHS YCAAKH
UM HabyxaHud 6ETOHA 3THX KOHCTPYKIHH.

JlomyckaeTcs He y4YHTBIBaTh yCasiky OeToHa B pacyerax:

MAaCCHBHBIX KOHCTPYKUMIA;

TOHKOCTEHHBIX KOHCTPYKUMH, HaXONAIMXCS MOI BOAOH, KOHTAKTHPYIOUIMX C BOAOH
MM 3aCHINIAaHHBIX TPYHTOM, €ClNH OBUIM NPEXyCMOTPEHBl MEpH MO NpPENOTBPAILEHHIO
BBICBIXaHUA OeTOHa B MEPHOX CTPOHTENBCTBA,

10.5 TemnepaTypHEIe H BI2XHOCTHBIE 10/ KOHCTPYKIHH PaCCYUTHIBAIOTCS METONAMH
CTPOMTENbHOH (HM3UKM C HCOONB3OBAHHEM OCHOBHBIX [OJNOXKEHHH, NPUHATHIX JUIA
HECTaLMOHaPHAIX NPOLECCOB.

10.6 [anHple o TeMmepaType M BI@XHOCTH Hapy)XHOro BO3XyXa M JApyTHe
KIIHMaTOJOTHYECKHE XapaKTCPHCTHKY KOJDKHBI IPHHUMATHCA HA OCHOBE METEOPOIOTHYECKHX
HabJrosiennit B paifone crpourensctsa. Ilpn oTcyTeTBHH Takux HabnoaeHHH HeoGXOaMMBIE
CBefeHHsA  CledyeT NPHHMMATeE 110  ODMIMANBHBEIM  JAHHEIM  TOCYJApCTBEHHOM
THIPOMETEOPOIOTHIECKOH CITy OBl

TemnepaTrypa BoABl B BOZOEMaX [O/DKHA ONpeHeNATbCA Ha OCHOBE CIEUMalbHBIX
PacueToB U MO aHAJIOTaM.

10.7 [Mna coopyxenuii I xmacca TerjiohusHYeCKHe XapaKTEepUCTHKH OeroHa
YCTaHABIHMBAIOTCA Ha OCHOBAHMH CMEUMAJbHBIX HccaenoBaHui. Jns coopyxeHHH Apyrux
KIaccOB ¥ MpH TPEABAPUTENEHOM NPOSKTUPOBAHHH COOpYeHuit I khacca yka3aHHEIE
XapaKTepUCTHKH 6eToHa nomyckaeTcs npuHUMaTh mo Tabauuam B.1 u B.2 npunoxenus b.

10.8 JlebopmaTuBHBIE XapaKTEPUCTHKH O€TOHa, HeOOXOOMMBIE MM pacyera
TEPMOHANPMKEHHOTO COCTOAHMA KOHCTPYKLMH, HOIyCKAeTCs PUHIMATS!

HavalnbHLIA Moxyab ynpyrocti 6erona, Mlla, B Bospacte Meree 180 cyT — no dopmyne

Ey(t)=10°/{1,7+360/x {e[In(:/180)+5,21}} , (102)
rme y - Oe3pasmepHEIH napaMeTp, npunuMaeMeli 1o Tabnuue B.3 npunoxenus b;
t — Bo3pact 6eToHa, CYT.

HavaneHeiif momyns ynpyroctu OeroHa B Bospacte 180 cyr u Oonee cienyer
[pUHKMATH B COOTBETCTBMH ¢ 5.27.

XapakTepuCTUKH non3ydectd OeroHa cinexyeT npuHHMath no Tabmuue b4
npuioxeHus b.

Hnst coopyxeruit I knacca qeopMaTHBHBIE XapakTepHUCTHUKY GeTOHA CEAYET YTOUHSATh
yiccrne1oBaHKsIMH Ha o6pasiax u3 6eToHa IIPOM3BOACTBEHHOTO COCTaBa.

10.9 Pacyer OGCTOHHBIX M IKENE300CTOHHBIX KOHCTPYKLHMIA Mo 00pa3oBaBMIO
(HeZOMYLIEHHIO) TEMINEPATYPHBIX TPEILMH CieAyeT IPOH3BOAMTE N0 hopMynaMm:

a) NIpH npoBepke 06pa3oBaHuA TPEIHH U ONPEACTSHNH HX Pa3sMepoB:
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AQ) 2 [y, MY OR,, 1 12E, (2) . (103)

s o0pa3oBaHHA TOBEPXHOCTHON TpemmHsl HeoGxoammo, utobel ycnosue (103)
BBIMIONIHAZIOCE B Npelenax 30HHl pPacTdkeHMsA, IIIyOMHA KOTOpoii B HAaNpaRICHHH,
HepIeHAMKYIAPHOM MOBEPXHOCTH, Oblna 6bl He MeHee 1,3 dmax, THE dmax — MAKCHMAIBHEI
pasmep KpYHHOTO 3anoHuTend 6eToHa;

0) npu HeJONMYIUEHHH TPELMH B KOHCTPYKLUHUSAX, PACCYUTHIBAEMBIX 110 BTOPO# rpynmne
TIPEAENBHBIX COCTOSHHUM:

AOS[sW(OR,, ) 12, (1) 5 (104)

B) NpH HEJOMYINEHUH TPEIUHH B KOHCTPYKUMSX, PACCUMTBIBAEMbIX 110 NEPBOil rpynie
NpefebHEIX COCTOAHUM:

A <[y W (R, ' 12E,(0). (105)

B aTux popmyiax:

A(f) — paboTa pacTArMBAIOILMX HANpPMKEHWH, HOPMAIBHBIX K [UIOCKOCTH
TPELIMHL], Ha COOTBETCTBYIOLIEH MM pa3HOCTH MOJHBIX M BBIHYXXIEHHBIX
TEMNEPATypHBIX  AeQopMaLui; 3HadeHWe A(1) ompezmensercs B
cooteercTBuM ¢ 10.10;

Rom; Rpy — COOTBETCTBEHHO HOPMATHBHOE M PacuyeTHOE CONpPOTHBICHHE OeToHa Ha
0CEBOE PACTKEHHUE, ONPENETIIEMOE B COOTBETCTBHH € 5.13 u 5.14;
n — KodpduuuenT nepexola OT HOPMATHBHOTO CONpPOTHBICHUA O€TOHAa Ha

0CeBOE pacTdKeHHe K cpefiHel NPOYHOCTH Ha OceBOe pacTsKeHHe GeToHa
TIPOM3BOACTBCHHOTO COCTAaBa, ONpe/ensemblii B coorBercTuu ¢ 10.11;
K03GdUUMENT, YINTHIBAIOWMIA 32BHCHMOCTE MPOYHOCTH GETOHA HA 0CEBOE
pacTsDKEHHE OT BO3pacTa ! ¥ IPHHUMaeMBblii B cooTBeTCTBHHE ¢ 10.12;
Ey(f) — wmonyns ynpyroctu 6eToHa;

Yee — KoduuueHt ycnoBuil paboTel, paBHBIN IS MAacCHBHBIX COOPYXEHHH —

1,15, nns ocransusix — 1,0,

10.10 3nayenue pabotsl A(f) HAXOAUTCA TI0 CIEAYOIMM dhopMyam:
IUIs CiTydasi OAHOOCHOTO PAacTKEHHS U MIOCKOTO HANPSHKEHHOTO COCTOSHUS:

w(D)

t .
A() = f0+(t)~M-dt; (106)
f ot
A7 II0CKOAe(DOPMHUPOBAHHOTO COCTOAHUS:
t —
At = Ic*(r)-a[a(r) a(l+v)T(r)}_dt’ (107)
s ot
rae T — TeKyllee BpeMs;
ty — BpeMs CXBaThIBaHUs OETOHA;
T(t) — TemnepaTypa 6eTOHa B MOMEHT BPEMEHH T,
o — TeMMepaTypHsIi K03QdUIHEHT TMHENHOTo paciiupenus OeToHa;
g(t) - nedopmanmu GeToHa, ONpelesEMble C YUYETOM MEPEMEHHBIX BO BPEMCHH

MOJYJA yNPYFOCTH U MTo3ydecTd GeToHa;
PacTATHBAIOIIME HAIPSKERHA B OeTOHe:

{

o'(7)
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c(t)=c@)uprao (1)>0;
6'(1)=0npuc(1)<0,

rie o (t) — HampskeHHs B GeTOHE, ONPEACNECHHEIE C YYETOM NEPEMEHHEIX BO BPEMEHH
MOyl YHPYTOCTH U TNON3y4ecTH GeToHa.
10.11 KoaduuueHT 1 onpenensercs no popmyne

n=(l-uw)’, (108)

rae u — KOIpOUUHEHT, 3aBUCAIUMA  OT  YCTaHOBIEHHOH  O0ECIIEYEHHOCTH
rapaHTHPOBAaHHOH MPOYHOCTH GETOHA ¥ paBHBIH
1,64 npu g = 0,95;
1,28 npu g = 0,90
u 1,04 npu g = 0,85;
v; —~ K03(UUMEHT BapHaLHH POYHOCTH OETOHA TPOU3BOJCTBEHHOTO COCTaBa.

Hdns coopyxenuit I u Il wiaccoB 3HaueHus kodddHUMEHTa v, YCTaHaBIUBAIOTCA
HCCAeOBaHUAMY Ha KpyNHOMacITabHbIX oOpasiax u3 6eToHa NPOU3BOLCTBEHHOTO COCTABA.
JU14 coopy>KeHHH APYTHX KJAacCOoB H NPH NPEIBAPHTEABHOM NPOCKTHPOBAHNH COOPYXEHUH
I u II xnaccoB nonyckaeTcs MPUHMMATD:

v = 0,135 npu g = 0,95,

v2=0,173 npu ¢ = 0,90,

v, = 0,213 npn ¢ = 0.,85.

10.12 3navyenns y(t) B 3aBUCHMOCTH OT Bo3pacTa OeToHa cledyeT NPUHHMATh AJ1s
cTpouTenbpHOro nepyona o tabauue b.5 npunoxkenns b, nas sKciuryaTallioHHOTO NEpHOAA,
KaK MpaBHiIO, paBHbIM 1,0.

Jna  coopyxenuit 1 wu Il xmaccoB xoadpdunment w(f) cneayer yTOUHATH
HCCNENOBaHUAMH Ha KpYNHOMACIITaOHBIX 06pasiax u3 6eToHa NPOM3BOACTBEHHOTO COCTaBa.

10.13 Jns coopyxenuit I u II xmaccoB B TEXHUKO-9KOHOMHUYECKOM 000CHOBaHNH, @ 115t
coopyxenu#t III n IV kimaccoB — Bo BCeX ClIy4asx AOMYCKaeTCs pacder 1o o0pa3oBaHUIO
(HeaONyNMIEHHIO) TPEUIHH OT TEMIIEPATYPHEIX BO3ACHCTBHI NPOU3BOJUTE 1O hopMye

a(?) < ¥s3* Vo6 * Elim - (1) - Eb(t) (109)
rie o(f) — TeMIEpaTypHbIE HaNpsHKEHNA B MOMEHT BPEMEHH £,
€wn — TpelenbHas pacTHKMMOCTE OeroHa, ompenensemas no Ttabmuue bB.6
npunoxeHus b;
¢(f) — xod>pdHUMEHT, YUWTHIBAIOWIMHA 3aBHCHMOCTb € OT BO3pacTa 6eToHa,

onpenensemeiit no Tabmmue b.7 npunoxenus b.
I1pu onpenenenuy Ko3hGUUMEHTA Ys3 3HAUCHHUSA A, CIIEAYET NPUHUMATE PABHBIMH JIMHE
y4acTKa SIOpbl PACTATHBAIOIIHX HaNpsDKeHME B npexenax ONOKa WIM NPH HaIUdHM Ha
Y9aCTKe JMIOPH PACTATHBAIOIMX HANPKEHHH 30HEI C HyJIEBBIM IPaUEHTOM HANPAKEHMI.
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Ipuioxenne A
(o6a3aTenbHoe)

OcHoBHbIe GyKkBeHHbIe 0003HaAYEHHA

Ycuaus ot BHEINHUX HarpysokKk u BO31eHCTBHII B NnonepevYHoOM CEHeHHH IIEMEHTA

M - wusrubaroyi MOMCHT;
N - npoponpRas cuia;
Q - mnepepessiBaiouias CHIa,

XapakTepUCTHKYE MATEPHAJIOB

Ry, Ry, Roser, Rbvser — pacueTHBIE CONPOTHBIEHHS GETOHA OCEBOMY CIKATHIO H OCEBOMY
PacTAXKEHHIO COOTBETCTBEHHO JJIS TNpeHeNbHBIX  COCTOSHHI
nepsoit ¥ BTopoit rpymn B BospacTe 6etona 180 cyr (unu 1 rox);

Ry, R ~ pacueTHble CONMPOTHBICHHS COOTBETCTBEHHO CTEPIKHEBOW M
JIMCTOBOM apMaTyphl,
Ry - pacueTHOE COMPOTHBICHHE NONEPEYHOH apMATYPHI PACTKEHUIO

JNs NpEAeNbHBIX COCTOAHHH fepBOH rpymmbl NpH pacdyeTe
CeHEHHI, HAKIIOHHBIX K POAONIGHOM OCH MEMEHTA;

Rsc — Pacd€THOC COIIPOTHBIICHUEC apMATYPhl CKATHIO LIS NMPEACIIBHBIX
COCTOSHHUH NEPBOH TPy,
E, - mnpavaneHBIi MOZYTb yNpyroctH OeToHa TIIpH CXKATHH M
PacTHKEHNH;
E; — wmomynb ynpyrocTv apMaTyphl;
v — xoapduuuent IyaccoHa;
V| — OTHOMEHHE COOTBETCTBYIOIUMX MOJXYJEH YIPYrocTH apMaTyphl
E;u GeToHa Ej,
v, — KO3(QGHUMEHT BapHaLlli MPOYHOCTH GETOHA POU3BOACTBEHHOIO
cocrasa.

XapakTepuCTHKA NOJIOKEHNs NPOAOIBbHON apMaTYpsl B NONEPE HOM CeueHHH
3JIeMeHTa

S ~— o00o03HaueHue NpooabHON apMaTyphl:
a) a1 u3rubaeMBIX DIEMEHTOB — pAacliONOXEHHOHW B 30HE,
pacTsAHyTOH OT AHCTBHS BHEIUHUX YCHIHI;
6) 1 CKaTBIX OJEMEHTOB — pACMONIOXKEHHOH B 30HE,
pacTAHyTOH OT JeiiCTBHA YCHIMA HIM Y HaMMeHee CXaroi
CTOPOHBI CEHEHHU;
B) JUI1 BHELEHTPEHHO pPACTAHYTBIX 3/MEMEHTOB — HaMMEHEe
yJaNeHHOH OT TOYKK NPHIIOXKEHHA BHEIIHEH NPOJOIEHOH CHIIBL,
r) AAs LEHTPAIBHO PacTAHYTBIX JJIEMEHTOB — BCeH B
HonepeyHOM CEUYCHHH JJIEMEHTa;

S’ — o06o03HayeHHE POJIONBHON apMaTyphl:
a) Juis W3rHGaeMBIX DJIEMEHTOB — pPACIOJIOKEHHOH B 30HE,
CKaTo# OT ACHCTBHS BHEIIHUX YCHIINIA;
6) [ CXKATHIX 3JEMEHTOB — PaCHONOXECHHON B 30HE, CKATOH OT
OeiCTBUA BHENIHMX YCHJIMH wiM y Hamboiee CKaTOH CTOPOHBI
CeUeHHS,;
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B) i BHELIEHTPEHHO DAaCTAHYTBIX 3JIEMEHTOB — Haubosiee
YJIANE€HHON OT TOYKH [PHIOKEHNS BHEIHEHN NMPOAOJIBHON CHIIELL,

I'eomeTpHyecKkHe XapaKTEPUCTHKH

b

eI

Ap
Ared
AS, AS'
Agw

Ax,inc

I, red

I

Sp

SS’ SS,

IIMpYHA MPAMOYTONBHOTO CEYeHMd, LIMpHHa pebpa TaBpOBOroO
WJIM JBYTaBPOBOTO CEUCHUS,
BBICOTA  [PAMOYTOJBHOIO,
CEHEHHS;

paccTosHHe OT PaBHOACHUCTBYIOLIEH YCHIMHA COOTBETCTBEHHO B
apmaType S H S’ o Gnykaiimeit rpaHy ceYeHus;

paboyas BeicoTa ceyeHus (=h—a; h)'=h-a’);

BBICOTA CXKaTOH 30HLI ceueHHs (OeToHa);

OTHOCHTENbHAsA BBICOTA CXKaTo# 30Hb! 6eTOHA, paBHas x / Ay ;
PacCTOSHHE MEXIY XOMyTaMH, U3MEPEHHOE MO AJIMHE 3/IEMEHTAa;
9KCLEHTPUCHTET NpOAOAbHON Cuibl N OTHOCHTENBHO LIEHTpa
TAXKECTH NPUBEACHHOTO CEYEHHNH,

paccTosH{e€ OT TOYKH TNPUIOKEHHA TPOAOJIBHON  CHJbI
COOTBETCTBEHHO IO PaBHOJACHCTBYIOLIMX YCHIIHiA B apMaType S U
S';

HOMHHAJIBLHBIA IaMeTp apMaTYPHBIX CTEPXKHEI;

IUIOMazb Bcero GeToHa B NONEPEYHOM CEYEHHUY;

IVIOWIa/b CEYCHHs CKaTOM 30HHBI 6eToHa;

IUTOLIAAb IPUBEAEHHOTO CEYEHHS DJIEMEHTa;

TIoagb CEHEHHH apMaTyphl COOTBETCTBEHHO S U S

womaab CCYCHUA XOMYTOB, paCHOﬂO)KGHHbIX B OHHOﬁ
HOpDMaIbHOM K TIPONOJBHOM OCH  3JIEMEHTAa  IIOCKOCTH,
TiepeceKaroIleil HaKJIOHHOE CeYeHue;

TUIOLaab CEYEHHUs OTOTHYTBIX CTepXKHEH, pacroOKEHHBIX B
ONHOM HaKJIOHHOHW K MPOXOJABHOM OCH 3JIEMEHTa TMJIOCKOCTH,
MepeceKarole HakIOHHOE CeYCHUE;

MOMEHT HHEPLMM Ce4YeHHA OEeTOHa OTHOCHTENbHO LEHTpa
TSHKECTH CEYECHHS DJIEMEHTA,

MOMEHT HMHEpPLUMH TMPUBEACHHOTO CEYEHHUS OTHOCHUTENIHHO €ro
IIEHTpPa TAXKECTH;

MOMEHT MHEpLIMH IUIOLIAJM CeYeHHS apMaTypbl OTHOCHTENBHO
LEHTpa TAKECTH CCHEHUA DJIEMEHTa;

MOMEHT HMHEpLHUM CXaTo¥ 30HBI OETOHA OTHOCHTENBHO ILIEHTpa
TAKECTH CEUYCHUS;

CTATHYECKMI MOMEHT IUIOLIAJM CEYeHUS cxaroll 30HBI OETOHA
OTHOCHTE/BHO TOYKM HPHIOKEHUS PAaBHONCHCTBYIOIIEH yCHIIUH

TaBpPOBOIO WM ABYTaBPOBOTO

B apMaType S,
CTATHYECKUE MOMEHTH IUIONIaAM CeYeHHs Bcel NPOAOIbHON
apMaTypsl OTHOCHUTENIBHO TOYKH TIPUI0KEHUA

PaBHOZENCTBYIONIEH YCHIMHA COOTBETCTBEHHO B apMmaType S; H
S,
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Ko3¢¢duumeH Tl
Yie — COYeTaHMI Harpy3ok;
Y» — HaACKHOCTH 10 HA3HAYECHHUIO COOPYKEHMI;
Yo — YCHOBHWI paGOTHI COOPYKEHHUS,
Ys ~ ycnoBuii paGotsl 6eToHa;
Ys — YCHOBHH pabOTEI apMaTyphI;
} — apMUpOBaHHsA, ONpEJENfeMbIi Kak OTHOUIEHHE TIUIOIEAH

CCUCHHUA apMaTypsl S x miomau nonepeyHoro Ce4YCeHus
JJICMCHTa bho s Oe3 y4eTa CBECOB C)KATBIX M PACTSAHYTBIX MOJIOK.

Xumuueckue 106a8KH Ajist 6eTOHOB

JICT - nurHO-CYJIb(OHATH TCXHHIECKHE;
CIO - cmona apeBecHas OMBLUICHHAS,
JIXJI - necoxumuueckas nobaBka;
C-3 - cynepmacTuHKaTOD;
CHB (CBOK) - cMona HelfTpanu3oBaHHas BO3LYXOBOBJIEKAIOILAs;
MOJX - [1OHU3MUTENH BA3KOCTH (PEHOMBHbIN J1€COXHMUYECKHI;
CIl - caxapHas nmaToxa,
XK - xmopucThiif KanbUMi;
CB3OK - cMouna BO3XyXOBOB/IEKAOIAs 3KCTPAKIMOHHAA KaHH(OIbHasA.
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IIpunoxenne b
(pexoMenayemoe)

XapaxkTepncTuKH 6eTOHa /1 pacyeTa KOHCTPYKIMH Ha TeMIlepaTypHble
BO3JeHCTBHA

Ta6nwuua B.1-Tennodpusnueckne xapaktepucruku GeTona

CII 41.13330.2012

XapaKTepHCTHKY Byxsexnoe PasMepHoCTs RHavenme
GeToHa 0603HaueHUE

TemnepatypHeIit KoddduupenT o oc™! 1:107
JIMHEHHOI O pacHIUPEHN
TennonpoBoanoCTh b Bt/(m - °C) 2,67
TeMnepaTyponpoBOJHOCTh ar mc 11-1077
YV iensHan TemoeMKoCThb Cs kJox/(kr - °C) 1
Koappnunent tennoornaus ¢ B Br(M - °C)
OTKPBITOH NMOBEPXHOCTH
6etoHa:

B HapY XHBIH BO3XYX 24

B BO3JyX BHYTPH MOJBIX

IHBOB, HIAXT, LIATPOB (7-12)

B BOAY ©

Ta6nuua B.2 - Xapakrepucruku Tenjosbiaeenns 6eTona

Tennopunenenue 6eTona, kI / Kkai,

Tun Mapxka Ha ] KT [leMEHTa B BO3pacTe 6eToHa, cyT
LIEMeHTa eMeHTa 3 5 o8 50

{TopTnanpnement 300 210/ 50 250/ 60 295/70 300/72

400 250/ 60 295770 345/ 82 355/85

500 295/70 335/80 385/92 400/95

Iyruonanossii 300 175/42 230/ 55 270/65 280/67
NOPTNAHIIEMEHT,

IUIAKOMOPTIaHALEMERT 400 210/50 265/ 63 320/77 335/80
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2 Ta6nanuna b.3-IMapamerp y

TI0T'0LEET' IV IIO

(K);:yn:: MaKCHMATbHbI % TipH Knacce GeToHa Mo NMPOYHOCTH HA CKAaTHe
. azMep KPYITHOTO

S;:Z};flgs Eanonﬁmenx, MM B5 B7,5 B10 | BI25 B15 B17.5 B20 | B225 B25 | B27,5 B30 B35 B40
Ho 4 40 27 37 45 54 62 69 77 83 90 98 106 125 146
80 32 44 56 67 77 87 98 106 116 125 133 153 180
120 37 52 67 77 90 103 116 125 139 150 162 191 216
4-8 40 20 28 35 41 47 52 58 63 69 74 80 94 115
80 25 37 42 50 58 65 72 79 86 93 102 120 139
120 29 40 50 60 69 77 86 94 102 110 116 132 154
Casie 8 40 11 15 19 23 26 30 35 38 42 46 50 62 74
80 15 19 24 29 33 37 42 47 52 56 60 72 86
120 18 24 29 35 40 45 50 55 60 65 69 83 98

Ta6nuua b.4—XapakrepucTHKH 11013y9eCTH O€TOHA

Mepa nonsyuectu 6eTona ¢ (¢, 7) * 10 3, MIla ™', npu anurensroctn 3arpyeHus (¢ — 1), cyT

Bospact sarpyxeimus, ¢yt 0 10 25 50 100 200 500 1000 1500
0,125 0 0,05 16,00 20,00 24,00 27,00 31,00 32,00 32,00

10 0 1,10 1,76 2,23 2,67 3,06 3,48 3,60 3,60

30 0 0,85 1,41 1,80 2,18 2,52 2,89 3,00 3,00

112 0 0,50 0,80 1,18 1,45 1,70 1,92 1,98 1,98

205 0 0,35 0,67 0,88 1,09 1,26 1,42 1,46 1,46

512 0 0,21 0,46 0,65 0,80 0,91 0,98 1,00 1,00

1500 0 0,21 0,46 0,65 0,80 0,91 0,98 1,00 1,00
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Ta6nuuna B.5—Kospduuuent y (7)

BospacT noctikeHHs 6eToHOM Koadpmument y (£) npu Bospacre 6etona, cyt
OPOTHOCTH MO KIACCY Ha CXKATHE, CYT 3 7 14 28 45 90 180 360 1,5 2,0 2,5 30 35 20
180 0,31 | 047 { 0,62 { 0,78 | 0,85 | 0,93 | 1,00 | 1,07 | 1,12 | 1,18 | 1,23 | 127 | 132 1,37
360 029 { 044 {0,559 | 0,72 | 0,80 | 086 | 093 | 1,00 | 1,05 { 1,10 | 1,15 | 1,19 | 123 1,27
Ta6nuna 5.6 Ilpenenpnan pactxnamocts GeToHa
Ocapka konyca | Makcumanbubiit TIpenenbHan pacTIKEMOCTb GETOHA €, - 10° MpH KNacce GETOHA O NPOYHOCTH Ha CxKATHE
GeTOHHOH Me] TIHOrO
CMECH, CM Z::lwﬁﬂ?;{lﬂ, MM BS B7.S Bi10 B12,5 B15 B17,5 B20 B22,5 B25 B27,5 B30 B35 B40
Jo4 40 3,5 3,7 4,0 42 4,5 438 5,0 5.3 55 5.8 6,0 6,5 7,0
80 3,0 3,2 3,5 3,7 4,0 43 4.5 438 5,0 53 5,5 6,0 6,5
120 2,7 3,0 32 3,5 3,7 4,0 42 4.5 4,7 5,0 5,2 5,7 6,2
4-8 40 4,0 4,2 4,5 4,7 5,0 53 5,5 5,8 6.0 6,3 6,5 7,0 7,5
80 3,5 3,7 4,0 42 4,5 4,8 5,0 5,3 5,5 5,8 6,0 6,5 7,0
120 32 3,5 3,7 4,0 4,2 45 4,7 5,0 5.2 5,5 5,7 6,2 6,7
Cebeime 8 40 6,0 6,2 6,4 6,5 6,7 6,9 7,0 7,2 74 7,6 7,7 8,0 8,5
80 5,0 5,2 5,4 5,6 58 6,0 6,2 6,4 6,6 6,8 7,0 7,5 7.8
120 4,5 4,7 4,9 5,1 53 5,6 5,8 6,0 6,2 6,5 6,7 7,0 7.5
Ta6nuna b.7- Koydpduuuent ¢ (1)
Bospact ¢ (¢) npu Knacce 6eToHa MO MPOYHOCTH Ha CxaTHe B Bo3pacte 180 cyt
6eToHa, cyT B3 B7.5 B10 B12,5 B15 B17,5 B20 B22,5 B25 B27,5 B30 B35 B40
3 0,94 0,89 0,84 0,80 0,76 0,74 0,71 0,69 0,66 0,64 0,63 0,61 0,60
7 0,95 0,90 0,86 0,83 0,80 0,78 0,76 0,74 0,73 0,72 0,71 0,70 0,70
14 0,96 0,92 0,89 0,89 0,84 0,82 0,81 0,80 0,79 0,78 0,78 0,77 0,77
28 0,97 0,95 0,93 0,91 0,90 0,89 0,88 0,87 0,87 0,86 0,86 0,86 0,86
45 0,98 0,97 0,95 0,94 0,93 0,92 0,92 0,92 0,92 0,91 0,91 0,91 0,91
90 0,99 0,99 0,98 0,98 0,98 0,98 0,98 0,98 0,98 0,98 0,98 0,98 0,98
180 u Gosee 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

TI0TOLEET I IO
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Ta6auua b.8—Pacuernbie 3HaueHUS CABUIOBLIX XapaKTepHCTHK GeTOHHOH Kaaaxn
N0 CTPONTENbHBIM IIBaM

CoopyxeHus co
CoopyxeHus ¢ CeKIHOHHOM pa3peskoil Ha 610kH cTOIGYATOMN paspeskol Ha
XapakrepHcTiKa Gnoku
crura BubpuposaHnHzIii VkaTaHHbIH BubpupopaHHsli
6eTor wiacca 6eron Knacca Heron xnacca
BS5+B17,5 B20+B40 B5+B17,5 B20+B30 B5+B17,5 B20+B40
Koadpuument 1,1 1,2 1,0 1,1 1,0 1,1
TPEHHUS-
3aLeeHus tge
Cuennenne C, Mlla 0,3 0.4 0,2 0,3 0,1 0,2

pasHoit 90 %.

I1 puMeYyaHHune - OBecneyeHHOCTD PacyeTHBIX 3HAYCHHH CHBUTOBBIX XApaKTCPUCTHK [PHUHATA
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IIpanoxenne B
(pexomennyemoe)

CIX 41.13330.2012

ObaacT palMoOnaiLHOr0 NPUMEHEHNs K00aBOK 1 6ETOHOB rHAPOTEXHAYECKHX

COOpYXeHHH
Tabnunua B.1
Hanmenoanne noGasok
Tnactaduuy- | Bosayxoeose- T&iﬁ?:;’:g' Sameanio-
YacTi COOPYXEHHH W KOHCTPYKLMi pyromero katomero BOB/EKAIOWIErD ero
RelicTRUs neHcTBHA o nedcTBaS
JIX4, Cao,
JCT | C-3 CHB (CB3K) MoJxX CI1
1 beToH u xene306eToH
THAPOTEXHUYECKNX COOPYKEHUH ~
yacTel, pacnosIOKEHHbIX B 30HE
MEPEMEHHOro ropu30OHTa BOJbBI:
a) B 0c060 CypOBEIX + +
KIAMaTHYECKUX YCIIOBHAX;
6) B CypOBBIX KIIMMATHYECKHX &) + + (+)
YCJIOBHAX;
B) B YMEPEHHBIX KJIMMATHYECKHX @ + + (+)
YCIOBHAX:
yacTei, MOCTOAHHO + + + + (+)
HaXOASIMNXCA IOA BOJIOK;
HAOBOJAHBIX YaCTeH, + + + + (+)
3MH30AUYECKH OMBIBAEMBIX
BOJIOH;
yacTeif BHyTPEHHUX 30H + + + + (+)
2 beToH BOAOBOAOB M APYTHX + % + % )
KOHCTPYKIMH, HCHBITHIBAIOIIHX
pacTArMBalOLLIHE HANPAXKEHHA
3 KaBUTalHOHHO-CTORKHE H + t (+)
H3HOCOCTOMKUE GeTOHBI
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Oxonvanue mabauywv B, 1

HaumenoBanue 106aBox
KommnekcHoro Yexo- Mukpo-
nercTBUA pAtoLero HaNoJHHUTEND
neicTBus
3+
YacTi COOpYKEHHIA M KOHCTPYKLWMMA HCE:P{D(R ¢ 3,”{5( A é
JICT+CQI0 C-3+Cho 3ona %
WIH c wim XK yHOCa g
JICT+CHB (ggg}}ga g
(CB3K) =
C-3+BJIX z
1 betoH u xene3o0eToH
THAPOTEXHUYECKHX COOPYIKECHHH —
yacTell, paclONOKEHHbIX B 30HE
NIEPEMEHHOTO FOPHU30HTA BO/ISI:
a) B 0000 CypoBBIX + + (+)
KINMATHYECKHX YCIOBHAX;
6) B CYpOBBIX KJIMMATHYECKHX + + (+)
YCIOBHSAX;
B) B YMEPEHHBIX KTHMATHYECKUX + + (+)
YCNOBHSAX:
yacreil, NOCTOAHHO + + (+)
HAXOALIUXCA MTOJ BOAOH,
HAJBOAHEIX YACTEH, + + (+) +
SMM30XUYECKH OMBIBAEMBIX
BOJOM;
vacTell BHYTPEHHHX 30H + (+) +
2 BeroH BOZOBOIOB U APYTHX + £
KOHCTPYKUH#H, HCTIBITBIBAIOLIMX
pacTATUBAIOIINE HANIPAKEHHA
3 KaBurauyoHHO-CTONKHE U + * +
U3HOCOCTONKHE OETOHBI

IMpuMeanye - 3Hax + o3xagaeT HenecooOpa3HOCTh BBEACHHS A006aBKY;

+ — goGaBka MOXKET OLITH MCMONIL30BAHA TOMBKO MOCIE COOTBETCTBYIOLETO TEXHUKO-3KOHOMHYECKOTO
ofocHOBaHUA,

( +) — moGaska MOxeT GbITh HCTIONB30BaHA TONBKO KAK PEry/IATOP CPOKOB CXBATHIBAHUS B COHETAHHH C
apyroit moOapko#, obecneumBaioledl KOMIUTEKC TpeGoBaHMM, NpeXBABNACMBIX K OC€TOHY B KamIoM
KOHKPETHOM CJy4dae;

@ - pobGaska ucrionb3yeTcs 160 B 06BIYHOM, OO B NOBBILIEHHO! JO3UPOBKE,
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INpunoxenne I’
(pexomenayemoe)

Homorpamma nas onpesenenns ko3bpduunenta k s pacuera npoynocTy
6eTOHHDBIX 371eMEHTOB TABPOBOTO, ABYTABPOBOI0 # KOPOGIATOTO cCevennii
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Ipunoxenne I
(pexomenyemoe)

Homorpamma a1st onpesesienus K03 huuuenTa ;KecTKOCTH HETPELHHOCTORKHX
YHMACTKOB 31€MEHTOB IPAMOYIOILHOIO CEHEHH S, PACCIHTHIBACMBIX 110
PACKPBITHIO TPELHH
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\\‘ 0) \ \\\
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Q’% ! \
< TR -
N
Pog \\
. > '
g ™ \1
P 03 o
0,5 \N '\ I‘
o 0 \1 —
o4 Sy —tr—
1 %"‘x
{0,
s 7 9 Wk E
v=E /B,
a=4,48% +13 2vu(1-£)2, An
By —atyly n2)

raie Io — MOMEHT HHEPLIMH CEYEHHs 3AEMEHTA ¢ BRICOTOH A
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Bub6aunorpadpns

[1] ®enpepanbueiii 3akon PO or 30 mexabpst 2009 r. Ne 384-03 «Texuuueckuii
peryiaMeHT o 6e30MacHOCTH 30aHHH H COOPYIKEHHHY.
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