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Llenm v npuHuMnbl cTaHgapTu3auum B Poccuiickoii depepauumn ycTaHoBeHbl degepasibHbIM
3aKOHOM OT 27 pekabps 2002 r. Ne 184-93 «O TeXHUYECKOM perysimpoBaHumn», a npasuia paspaboTkm —
noctaHoBsfieHnem lMpaButensctBa Poccuiickoli ®egepaummn o1 19 HoA6ps 2008 r. Ne 858 «O nopsagke
pa3paboTky 1 yTBEPXAEHUS CBOA0B Npasusi».

CBefieHVA 0 cBOAE Npasusl

1 NCMONMHNTENb — OAO «BHUUT um. B.E. BegeHeeBax»
2 BHECEH TexHuyeckumMm KOMUTETOM Mo cTaHgaptu3aumm TK 465 «CTpouTesibCTBO»

3 TOArOTOBJIEH Kk yTBepxaeHuio JenapTamMeHTOM  apXUTEKTypbl, CTpOUTEeNbCTBa U
rpagocTponTesnbHOM NOMUTUKN

4 YTBEPXXOEH npvkazom MuHUCTEpCTBa PervoHasibHOro passuTtus Poccuiickoin depepauun
(MuHpervnoH Poccun) ot 29 gekabpst 2011 r. Ne 635/13 v BBegeH B gelicteue ¢ 01 sHBaps 2013 T.

5 3APEMMCTPNPOBAH ®efepasibHbiM  areHTCTBOM MO TEXHUYECKOMY  perysiMpoBaHuio U
meTponormn  (PocctaHgapT). [Mepecmotp CI141.13330.2011 «CHwll  2.06.08-87 BeToHHble 1
Xene3obeToHHble KOHCTPYKLMN TMAPOTEXHUYECKUX COOPYXKEHWIA»

NHbopmaumsa 06 M3MEHEHMAX K HacTOALWeMy CBOAY MNpasun NybvMKyeTCs B €XEerofHo n3gaBaeMom
WH(POPMAaLUMOHHOM YyKa3aTefne «HauumoHanbHble CTaHdapTbhl», a TEeKCT W3MEHeHWid M MonpaBoK — B
©XEMECSIYHO M3[aBaeMbIX WH(OPMALMOHHLIX YKasaTenax «HauuoHanbHble cTaHaapTbi». B cnydyae
nepecmoTpa (3aMeHbl) UM OTMEHbl HACTOSLWEro cBoja MpaBu/i COOTBETCTBYLEE YBEJOMEHe byaeT
0ony6/IMKOBAHO B EXEMECSYHO M3[aBaeMoM MWH(OPMaLMOHHOM yKasaTene «HauuoHaslbHble CTaHAapTbi».
CooTBeTCTBYyOWaa MHpopmaLms, yBeJOMIEHWE W TeKCTbl pasmMellalnTcsa Takke B UHOPMAaLNOHHON
cucTeme 06WEero nosb3oBaHWs — Ha odMuManbHOM cailTe paspaboTumka (MuHpernoH Poccun) B ceTw
VIHTepHeT

© MuHperuoH Poccun, 2011

HacToswmii HopMaTuBHBIA AOKYMEHT HE MOXEeT ObiTb MOMHOCTBI0 WM YacTUYHO BOCMPOM3BEAEH, TUPaXMPOBaH U
pacnpocTpaHeH B KayecTBe ohuumanibHOr0 u3faHus Ha Tepputopun Poccuiickoii ®efepaunmn 6e3 paspelleHns MuHpernoHa
Poccuun
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BBegeHune

HacToswmii cBog npaBun SABNSETCA aKTyaan3MpOBaHHONA
pegakumenr CHulM 2.06.08-87 «BeTOHHbIE W XKene306eTOHHbIE
KOHCTPYKLUWN TMAPOTEXHUYECKUX COOPYXKEHM». OCHOBaHUEM AN
pa3paboTKM HOPMAaTUBHOIO AOKYMeHTa sBnsieTcs PefepasibHblil
3aKkoH 0T 30 gekabps 2009 r. No 384-d3 «TeXHUYECKWIA pernaMeHT
0 6e30MacHOCTU 3[4aHUI 1 COOPYXKEHNIA.

AKTYyanM3npoBaHHas pefakuns CHwuIN 2.06.08-87
paspaboTaHa OTKpbITbIM AKLMOHEPHbLIM Ob6uiecTsom
«BHUWTI um. B.E. BepeHeeBa» (KaHA. TexH. Hayk A.ll. Mak —
pyKoBOAWTE/b TeMbl, [OKTOpa TexH. Hayk E.H. benneHgup,
B.b. Mnarosckuid, B.b. Cyaakos).
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CBO/A NPABWJI

BETOHHbIE 1 XKE/IESOBETOHHbLIE KOHCTPY KU
MAPOTEXHUNYECKIWX COOPYXXEHNU

Concrete and reinforced concrete hydraulic structures

Jarta BBefeHuns 2013-01-01

1 O6nactb NPUMeHeHNS

HactoawumiA cBog, Npasunn pacrnpocTpaHseTcs Ha NPOEKTUPOBaHNE BHOBb CTPOSALLMXCS,
PEKOHCTPYMPYEMbIX Y PEMOHTUPYEMbIX PEYHLIX M MOPCKUX GETOHHBIX U XKeNe300€TOHHBIX
rMAPOTEXHUYECKMX COOPYXKEHWUIA BCEX KMACCOB, BXOAAWMX B COCTaB 3HEPreTUYecKUx U
BOZLHO-TPaHCMOPTHbLIX FMAPOY3/I0B; COOPYXEHWUN Ans 60pbObl C HABOLHEHUAMMW W 3aLLUTbI
TEppUTOPUM OT 3aTOM/IEHU W MOATOMNMIEHNS; a Takke [AO/DKEH WCMNOob30BaTbCa Mpu
PacyYeTHON OLEHKEe COCTOSHWSA 3KCMyaTUpPYyeMbIX COOPY)XXEHWA (B TOM 4uC/le C YYeToM
[aHHbIX HaTYPHbIX HabMAeHWIA 1 06CNef0BaHNIA).

B npoekTax COOPY)XeHWI, npefHasHauyeHHbIX A9 CTPOUTENbCTBA B CEACMUYECKMX
paiioHax, B CeBepHO CTPOMTENIbHO-K/IMMaTUYeCKOW 30HEe, B pailoHax pacnpoCcTpaHeHus
MpocafoyHbIX, HabyXalowmx n cfabbix N0 (UNKO-MEXaHUYECKMM CBOMCTBAM TFPYHTOB,
[O/MKHbI  cOBMOAATLCA  AOMOMHUTENbHbIE  TPebOBaHWA, MNpeabsB/isSeMble K TaKUM
COOPY>KEHMAM COOTBETCTBYIOLLMMW HOPMATUBHBLIMU LOKYMEHTaMM.

2 HopmaTuBHbIe CCbITKN

B HacToslleM cBoAe npaswn WUCNOMb30BaHbl HOPMATWMBHbIE CCbIIKW Ha CrefyroLume
HOPMaTUBHbIE JOKYMEHTbI:

FOCT P 53231-2008 BeToHbI. MpaBunna KOHTPONA N OLEHKN NPOYHOCTU

FOCT 26633-91 BeToHbI TAXe ble U MeIKO3epHUCTLIE. TexHUYeckmne ycnosus

CI 28.13330.2012 «CHwuIM 2.03.11-85 3awmta CTPOUTENbHbIX KOHCTPYKUMIA OT
KOppo3nmn»

CIM 40.13330.2012 «CHwI 2.06.06-85" MN0TUHBI GETOHHbBIE 1 XENe306€TOHHbIE»

CI158.13330.2012 «CHwuIM 33-01-2003 MnapoTtexHuyeckmne coopy>keHuns. OCHOBHbIE
MOMIOXKEHUA»

CIM 63.13330.2012 «CHwuIM 52-01-03 BeTOHHble W ene306eTOHHblE KOHCTPYKLMK.
OCHOBHbIE MOMOXEHUA»

CM 131.13330.2012 «CHwuIM 23-01-99" CTpouTe/bHas KIMMATONOrUs»

MpumMmeyaHwune — MNpu NONb30BaHUM HACTOALMM CTaHAAPTOM LIeNeco0bpasHO MPOBEpUTL AelicTBUE
CCbIIOYHbIX CTaHAAPTOB M KNacCU(MKATOPOB B WH(OPMALMOHHON cucTeMe OOLLEro Mosb30BaHWs — Ha
otmumanbHOM caiite opraHa Poccuiickoii ©eaepaunm nNo cTaHfapTM3aunmn B ceT VIHTEPHET WM MO €XXErogHo
n3gaBaeMomy I/IHdJOpM&LI,I/IOHHOMy yKasaTesn «HaLU/IOHafIbeIe CTaHOapTbI», KOTOprI7I OI'Iy6fII/IKOBaH no
COCTOSIHMIO Ha 1 AHBaAPA TEKYLLEro rofa, 1 no COOTBETCTBYHOLLUUM €XXEMECAYHO U3aBaeMbIM VIH(*)OpMaLU/IOHHbIM
yKasaTenam, 0I'|y61'II/IKOBaHHbIM B TEKYLUEM rogy. Ecnn ccbioYHbIi LOOKYMEHT 3aMEHEH (I/I3MeHeH), TO npun
Nno/1b30BaHNN HaCTOAWMM CTaHOaPTOM CreayeT PyKOBOACTBOBATLCA 3aMEHEHHbLIM (I/I3M€H€HHbIM) OOKYMEHTOM.
Ecnn ccbinoyHblii OOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MONIOXEHWE, B KOTOPOM pfaHa CCbl/IKa Ha Hero,
NPUMEHAETCA B YaCTu, He 3anarV|Ba+0u.\e17| 3TY CCbI/IKY.

M3aaHune odmumanbHoe
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3 TepMUHbI 1 onpeaeneHns

[ns ueneli HacTosLLEro cBOAa NpaBUA MCMOMb3YKOTCA Chefylowme TepMUHbI U
onpegeneHus:

3.1 6eTOHHaA KOHCTPYKUMS: KOHCTPYKLMS, BbINOMHEHHAsA M3 6eToHa 6e3 apmaTypbl
WAN  C HebBONbLUIMM  KOMIMYECTBOM apmaTypbl, YCTAHOB/IEHHOM MO KOHCTPYKTUBHbLIM
COOBPaXKEHUAM; paCyeTHbIE YCUIMS OT COOCTBEHHOINO BeCca W BHEWHWX Harpysok W
BO34eMCTBUIA B GETOHHOW KOHCTPYKLMM BOCNPUHUMAIOTCH GETOHOM.

3.2 Kene3o0eTOHHas KOHCTPYKUMS: KOHCTPYKUMS,, BbIMNO/HEHHas M3 OGEeTOHa U
paboyeli CTa/lbHOW apMmaTypbl; PacyeTHblE YCWUAMS OT COOCTBEHHOr0 Beca W BHELLUHUX
Harpy3oK M BO3AENCTBUI B XXeNe306eTOHHOW KOHCTPYKUUN BOCMPUHUMAKOTCA GETOHOM K
pabouyeit apMaTypoW.

3.3 cTanexene3obeToHHas KOHCTPYKUMs: KOHCTPYKUWS, BbINONHEHHas M3 OETOHa,
paboyeli CTEPXXHEBOW apMaTypbl U paboyeit apmaTypbl U3 NIMCTOBOrO MpOKaTa; pacyeTHble
YCUNNS OT CO6CTBEHHOMO BECA M BHELLIHNX Harpy30K W BO3[ENCTBUIA B CTaNIeXXeNe306eTOHHOIA
KOHCTPYKLMW BOCMIPUHUMAIOTCS GETOHOM 1 paboyeli CTEPXXHEBON 1 NINCTOBOIN apMaTypoi.

3.4 cTanebeToHHasA KOHCTPYKUMS: KOHCTPyKUWS, BbIMNOMHEHHAs M3 OeTOHa MU
BHELLHeW paboyeli apmaTypbl U3 IMCTOBOrO MPOKaTa; pacyeTHble YCUANA OT COOGCTBEHHOIO
BeCa W BHELUHMX Harpy3oK 1 BO3AENCTBWIA B CTane6eTOHHOM KOHCTPYKLMM BOCMIPUHMMAIOTCA
GETOHOM ¥ NINCTOBOV apMaTypoi.

OCHOBHble OGYKBEHHble 0003HaYeHWs, MPUHATbIE B HACTOSILLEM CBOAe MpaBwn,
npuBeaeHbI B NPUNOXKeHUN A.

4 O6LMe NOMOXKEHWNS

4.1TMpn  nNpOeKTMPOBaHWM  OGETOHHLIX M HKeNe300eTOHHbIX  KOHCTPYKLMM
TMAPOTEXHUYECKMX COOPYXXEHUIA HeobxoauMmo cobnogaTb, Kpome TpebOBaHW [LaHHOIO
cBOfa NpaBus, Takxke TpebosaHnsa CI 58.13330.

4.2 Bblbop Tvna GETOHHBIX N XKeNe3006eTOHHbIX KOHCTPYKUMI (MOHOMUTHBIX, COOPHO-
MOHO/IMTHBIX, COOPHbIX, B TOM 4YMUCNe MpPeaBapuUTe/IbHO HanpPsXKEHHbIX WM 3aaHKepPeHHbIX B
OCHOBaHMWe) [O/MKEH MPOM3BOAUTLCA UCXOAA W3 TEXHUKO-3KOHOMUYECKOrO COMOCTaB/IEHNUS
BapMaHTOB C Y4YeTOM OMNTMMa/bHOr0 WMCMO/b30BaHWS TPYAOBLIX PeCcypcoB, MaTepuasos,
CTUMY/IMPOBAHWS 3HEProcOepeXxeHns, CHUXXEHUS CTOMMOCTM CTPOUTENbCTBA.

Mpn  BbIOOPE 3M1EMEHTOB  COOPHbIX  KOHCTPYKUWMIA  cneayeT  paccMmartpuBaTh
LLeNIecoobpasHoCTb  NMPUMEHEHUS  NPeLBapUTENbHO  HAMPSHXKEHHbIX  KOHCTPYKUUA U3
BbICOKOMPOYHbIX 6ETOHOB M apmaTypbl.

TWnbl KOHCTPYKLMIA, OCHOBHbIE pa3Mepbl UX 3/1EMEHTOB, & TakXKe CTerneHb HaCbILLEHNS
XKeNne300eTOHHbIX KOHCTPYKUWIA apmaTypoil HeobXOAMMO MNPUHUMATb Ha OCHOBaHMU
CpaBHEHWS TEXHNKO-3KOHOMUYECKNX MOKa3aTeneil BapuaHToB.

4.3  JOnemeHTbl  COOPHbIX  KOHCTPYKUMA  LO/MDKHbI  OTBEYaTb  YC/IOBUSM
MeXaHM3MpPOBaHHOIO U3rOTOB/IEHNS Ha CMeLMan3NPOBaHHbIX NPeSNPUATUSX.

CnepyeT paccmaTpmBath Lefecoo6pasHOCTb YKPYNHEHUSI COOPHLIX KOHCTPYKLMA C
YYETOM YC/IOBMIA UX WM3rOTOBNEHUS, TPAHCNOPTUPOBAaHUA M TPY30NOALEMHOCTA MOHTaXHbIX
MexaH13MOB.

4.4 QN MOHOMUTHBIX KOHCTPYKUMIA crefyeT npefycMmatpuBatb YHU(IULMPOBaHHbIE
pasmMepbl, MO3BONAIOLLMNE NPUMEHSATL MHBEHTAPHYHO OMasyoKy.
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4.5 KOHCTPYKLUW Y3/10B 1 COEAMHEHWNIA 3/1EMEHTOB B COOPHBIX KOHCTPYKLUMSAX LO/DKHbI
obecreymBaTb HaEXHYIO nepefady YCUIniA, NPOYHOCTb CaMUX 3/IEMEHTOB B 30HE CTbIKa, a
TaKXXe CBA3b JOMOMHUTENBHO Y/IOXEHHOrO 6ETOHA B CTbIKe C 6ETOHOM KOHCTPYKLUW.

4.6 Mpyn  NPOEKTUPOBAHUM  KOHCTPYKUMA  TUAPOTEXHUYECKUX  COOPYXKEHWIA,
HeZOCTaTOMHO anpo6MPOBaHHbLIX MPaKTUKOW MPOEKTUPOBAHWUS W  CTPOWUTENbCTBa, A1
C/TIOXKHbIX YCMOBUIA CTaTUYECKOW U AUHAMUYECKOW paboTbl KOHCTPYKUUWM B AOMOJHEHME K
pacyeTam Heo6X0AMMO NpesycMaTpuBaTh NPOBeAEHNE IKCNEPUMEHTANbHBIX UCCeA0BaHUIA.

4.7 Ona  obecnevyeHns Tpebyemoin BOAOHENPOHULLAEMOCTM W MOPO30CTONKOCTU
KOHCTPYKL 1A HeOOX04UMO NpeLycMaTpuBaTh CreaytoLLe MeponpusTus:

YKnafky 0GeTOoHa COOTBETCTBYHLIMX MapoK MO  BOLOHEMNPOHMULAEMOCTU U
MOPO30CTOMKOCTM CO CTOPOHbI HAMOPHOW rpaHM 1 Hapy>HbIX MOBEPXHOCTeN (0COGEHHO B
30Hax NnepemMeHHOro YpOoBHS BOAbI);

NMPYMEHeHNe MOBEPXHOCTHO-aKTUBHbIX [06aBOK K 6eTOHY (BO34yXOBOB/IEKAKOLLMX,
NAacTUULMPYOLWMX U ap.);

YCTPOMNCTBO NPOTUBO(PUILTPALMOHHBIX 31EMEHTOB (YMIOTHEHWIA) B LedOopMaLMOHHbIX
LUBaX U MPUMEHEHWe CneLmabHON TEXHONOr M NOAFOTOBKM FOPU3OHTaA/IbHBIX CTPOUTENBHbIX
LLIBOB;

YCTPOWCTBO ApeHaxa CO CTOPOHbI HArMOPHON rpaHu.

Bbl6bop meponpusTuiA cnegyeT MNPOU3BOAWMTL Ha OCHOBE TEXHWUKO-3KOHOMMWYECKOrO
CpaBHeHMsi BapnaHTOB.

5 Matepuanbl Ans 6eTOHHbIX U XXe1e300eTOHHbIX KOHCTPYKLNIA

BeToH

5.1 BeTOoH pAansa 6eTOHHbIX W Xene306eTOHHbIX KOHCTPYKUWUIA TMAPOTEXHUYECKUX
COOPY>XEHWUI AO/MKeH yAoBNeTBOPATb TpeboBaHmsam TOCT 26633 1 ykazaHUAM HaCTOSLLEr0
pasfena.

52Mpy  NpoekTUpPOBaHUM  OETOHHbIX W >KeNe300eTOHHbIX  KOHCTPYKLWIA
rMAPOTEXHUYECKMX COOPYXKEHWIA B 3aBMCUMOCTM OT BMAa W YCNOBUIA paboTbl HEOOXOAMMO
yCTaHaB/MBaTb [MOKa3aTe/M KayecTBa 6GETOHA, OCHOBHbIMW M3 KOTOPbIX ABMAKOTCA
crnepyroLye:

a) Knaccbl 6eToHa no npoyHocT Ha oxatve (Mla), KOTopble OTBEYatOT 3HAYEHUIO
rapaHTUPOBaHHOW MNPOYHOCTM 6eTOHa, C obecneyeHHoCcTblO g =0,95. B MacCMBHbIX
COOPY)KEHMSX [0MYCKaeTCs MNPUMEHeHMe 6ETOHOB CO  3HAYeHUAMMW rapaHTUPOBAHHOM
MPOYHOCTN € 06ecneyeHHOCTbIO g = 0,90.

[ns BHYTPeHHe 30Hbl 6ETOHHBLIX FPaBUTALMOHHBIX NIOTUH JOMYCKAETCs NPUMEHeHe
GETOHOB CO 3HaYeHMSMI rapaHTUPOBAHHOM MPOYHOCTY € 06ecneyeHHOCTLH0 g = 0,85.

B npoekTax He06Xxo4MMO npefycMaTpmBaTh CrefytoLme Knaccbl 6eToHa no npoYHOCTY
Ha oxartue: B5; B7,5; B10; B12,5; B15; B17,5; B20; B22,5; B25; B27,5; B30; B35; B40.

Mpy Hagnexawem O060CHOBaHMM [OMYCKAeTCA YCTaHaB/MBATb MPOMEXYTOUHbIE
3HaYeHWs KnaccoB O6eTOHa MO MPOYHOCTU Ha CXKaTve, OT/MYalOLLMeCs OT  Bbllle
MepevnCcneHHbIX. XapaKTepuUCTUKN 3TUX BETOHOB CriefyeT NPUHUMATL MHTEPNONALVEN;

6) Knaccbl 6eTOHa NO NPOYHOCTM Ha OCEBOE PaCTSXKEHNE.

ATy XapaKTepucTuKy yCTaHaB/MBAKOT B C/yyasx, KOrfja oHa OnpefenifieT MpoYHOCTb
KOHCTPYKLMIA M KOHTPONMPYETCSA Ha NPOU3BOACTBe.

B npoekTax Heo6xo4MMO npefycMaTpmBaTh CreytoLme Knaccbl 6eToHa no npoYHOCTY
Ha oceBoe pacTsxeHue: B:0,8; Bt1,2; Bt 1,6; B:2,0; Bt2,4; Bt 2,8; Bt 3,2;
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B) Mapku 6eToHa MO0 MOPO30CTOMKOCTH.

B npoektax Heob6xogumo MpegycmartpuBaTb  CreAyrolimMe Mapku  6eToHa Mo
mMopo3ocToikocTu: F50; F75; F100; F150; F200; F300; F400; F500; F600; F700; F800; F1000;

) Mapku 6eTOHa No BOAOHENPOHULAEMOCTMU.

B npoektax Heob6xogMmo MpefycmartpvBaTb  Crefyrolime Mapky  6eTtoHa Mo
BofoHenpoHuuaemoctn: W2; W4; W6; W8; W10; W12; W14; W16; W18; W20.

5.3 K 6eTOHY KOHCTPYKLMWA TUOPOTEXHUYECKUX COOPYXXEHUIA MOTYT MpeabsBaaThCS
[ONONHUTENbHbIE, YCTaHaB/IMBaeMble B MPOEKTaxX W NOATBEPXKAEMbIE SKCMEPUMEHTA/TbHbIMM
nccnefoBaHAMU TPebOBaHWA: MO MPOYHOCTU HA CABUT TOPU3OHTAIbHBIX CTPOUTE/IbHbBIX
LUBOB, Npefe/ibHOM PacTHXKUMOCTU, CONPOTUBSEMOCTA UCTUPAHUIO MOTOKOM C AOHHbLIMU U
B3BELUEHHbIMW HaHOCamMW, CTOMKOCTM NMPOTUB KaBUTaLMK, TENOBbIAENEHNIO NPU TBEPLEHUN
6eTOHa, OTCYTCTBMIO BPeAHOIO B3aUMOENCTBMS LeNoYelt LLeMeHTa C 3anoHUTENsSMA U Ap.

3HayeHMs  npefenbHOM  pacTSXKMMOCTM  GeToHa M CABUIOBOM  MPOYHOCTM
FOPU30HTA/IbHBIX CTPOUTE/bHBLIX LUBOB MPUBEAEHbI COOTBETCTBEHHO B Tabnuuax 6.6 n b.8
npunoXxeHns b.

5.4 TpeboBaHUA K OETOHY KOHCTPYKLUMIA TUAPOTEXHUYECKUX COOPYXXEHUI MO
MPOYHOCTM Ha ©XKaTue U PacTsHKEHWE, MOPO30CTOMKOCTW, BOLOHENPOHMLAEMOCTU WU T.[4.
Heob6XoAMMO YyCTaHaBnMBaTb AU(QepeHLMPOBaHHO MO 30HaM COOPYXXEHUS, MpU  3TOM
TpeboBaHMA K TEXHUYECKUM XapakTepucTvkam O6eToHa [O0/KHbl  COOTBETCTBOBATb
(haKTUYeCKMM YCNOBMSAM pPaboTbl BETOHA Pas3/IMYHbIX 30H M YacTei COOPYXXEHUI B Mepuof
CTPOMTENLCTBA U 3KCMyaTauuu.

5.5 Cpok TBepaeHus (Bo3pacT) GeTOHa, OTBeYatoLMii ero Knaccam rno npoyYHOCTM Ha
CKaTue, Ha OCeBOE PacCTHKEHMe M Mapke MO BOLOHEMPOHULAEMOCTM, MPUHUMAETCH, Kak
npaBuno, AN KOHCTPYKLMIA PeYHbIX MAPOTEXHUYECKMX COOpYXKeHWA 180 cyT, aNns cOOpPHbIX
M MOHONMUTHBLIX KOHCTPYKLMIA MOPCKMX M PEYHbIX MOPTOBbLIX COOPY>KeHM — 28 cyT. Cpok
TBEpAeHNs (BO3pacT) 6eTOHa, OTBEYAOLMIA €ro MPOEKTHOW MapKe Mo MOPO30CTOMKOCTM,
NMPUHUMAaETCA 28 CyT.

MpumMeyaHue — ECIM M3BECTHbI CPOKM (haKTUYECKOrO Harpy>XeHUsi KOHCTPYKLWMiA, Cnocobbl mx
BO3BEJiEHMs, YCMOBWUS TBEPAEHWS 6ETOHa, BMA W KA4yecTBO MNPUMEHSEMOr0 LEMEeHTa, TO [AOMycKaeTcs
yCTaHaBMMBATb K/1acC M MapKi GeToHa B MHOM BO3pacTe.

5.6 Knaccbl 6eTOHa Mo MPOYHOCTU Ha CXaTue W pacTsHKeHWe JO/MKHbI Ha3HayaTbCsa B
3aBMCMMOCTU OT YPOBHS HarMpsHKeHWn B pPacUeTHbIX 30HAaX COOPYXXEHWA C  YYEeTOM
(haKT1YeCKOro BPEMEHW Harpy>KeHUs KOHCTPYKLMIA.

[ns  Kene306eTOHHbIX 3M1EMEHTOB W3 TSXKENOro 6eToHa, pPacCyMTbIBAEMbIX Ha
BO3[ENCTBME MHOFOKpPaTHO MOBTOPSIIOLLUENCS Harpys3ku, W >Kene300eTOHHbLIX CXaTbIX
CTEPXKHEBbIX KOHCTPYKUWMIA (HabepeXHble Tuna 3CcTakaf Ha CBasx, CBasx-060/104Kax 1 T.M.)
crnefyeT NPUMeHNATb 6eTOH K/acca No NPOYHOCTM Ha CxKaTue He Huke B20.

[ns npeaBapuTeNbHO HaMpsHXKEHHbIX 3MEMEHTOB CneayeT NPUHUMaTbL GETOH Knacca no
MPOYHOCTU Ha CKaTue: He MeHee B15 — Anf KOHCTPYKUMIA CO CTEPXKHEBOWN apmaTtypoil; He
mMeHee B30 — 414 31eMeHTOB, MOrPY>KaeMbIX B FPYHT 3a0MBKOI UM BUOPUPOBAHUEM.

5.7 TpeboBaHMS MO MOPO30CTOMKOCTU MPedbsBNAOTCA TOMbKO K GETOHY, KOTOPbIi
HaxoAuTCA B 30He MEPEeMEHHOr0 YPOBHS BOAbI, 1 HApPy>KHOMY HafABOAHOMY 6eTOHY. MapKy
6eTOHa Mo MOPO30CTOMKOCTM CNefyeT Ha3HavaTb B 3aBUCUMOCTU OT KIMMATUYECKUX YCOBUIA
paiioHa CTPOMTENbCTBA U YMCNA PACUHETHbIX LIMKIOB (CMEH) NONepemMeHHOro 3aMopaXkmnsaHus
MW OoTTaumBaHus B TedyeHuWe roga (N0 AaHHbIM AOATOCPOYHBLIX HAOMOAEHUI), C Y4YeTOM
3KCMNyaTaUNOHHbIX YCNOBUIA.
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[N KOHCTPYKLWMIA 1 YacTell COOPYXKEHWIA B 30He NepeMeHHOr0 YpOBHS Bobl (BK/tOYas
[BYXMETPOBYIO 30HY Haji Heil) MapKy GeTOHa Mo MOPO30CTOMKOCTY crefdyeT NPUHUMATL Mo

Tabnuue 1.
Tabnuyal
MapKa 6eToHa no MOpOSOCTOI7IKOCTI/I npun ymncne UnMKnos
Knumatuyeckue nonepemMeHHOro 3aMopaXKmBaHnA N 0TTanBaHNA B o4
yenosw AO25 o o6 50| 51100 | 101150 | 151-200 | 201—250 | 251 - 300
BKHOYNTENTBHO

YMepeHHble F50 F100 F150 F200 F300 F400 F600
Cyposble F100 F150 F200 F300 F400 F600 F800
Oco60 cypoBble F200 F300 F400 F500 F600 F800 F1000

MpnmeyvaHunsa

1 Knumatuueckue yCnoBUS XapakTepusyrloTcs CpefHEMECAYHOV TemnepaTypoil Haubonee XONMO4HOro
MecsiLla: YMepeHHble — Bbille MUHYC 10 °C; cypoBble — . 0T MMHYC 10 g0 MuHyc 20 °C BK/IOUUTENLHO; 0CO60
cypoBble — HXe MuHyc 20 °C. CpefHeMecsuHble TemnepaTypbl Haubonee XO0M0AHOrO Mecsala Anisi painoHa
cTpouTenscTBa onpeaenstotca no Cr 131.13330, a Takke N0 AaHHbIM MAPOMETEOPOIOrMYECKOR CNYXKObI.

2 TMpu 0ofHOBPEMEHHOM BO34ENCTBMM 3aMOPaXMBAHUA — OTTaMBaHWS W arpeccuMBHOW BOAbI-CPefbl
HeobX0AUMO YuMTbIBaTb TpeboBaHWsA, NPeAbsBAsSEMble K MaTepuasam M KOHCTpykumsm CI28.13330
n FOCT P 53231, n npuMeHsTbL 6ETOHLI 60/1ee BbICOKMX MapoK MO MOPO30CTOMKOCTY: Npu Bo3aelicTBuM crabo-
W CpefHearpeccUBHON BOAbI-CPefbl — Ha OAHY CTYMEHb, a MPW BO3AEVCTBUN CU/IbHOAr PECCUMBHOI BOAbI-CPeAbl —
Ha [1Be CTyneHu.

[N HanopHbIX KOHCTPYKUMIA TMAPOY3/10B C BOAOXPAHWIMLLAMU MHOFONETHEro U
ro40OBOr0 PerynMpoBaHns CTOKa B 30He CPaboTKM BOAOXPaHM/IMLLA [0 FOPU30HTa MEPTBOro
o06beMa MapKy 6eToHa N0 MOPO30CTOMKOCTU AO/MKHbI ObITb He HUXKE F150 — ANs yMepeHHbIX,
F200 — ans cypoBbIX 1 F300 — an1s 0060 CypOBbIX KNMMATUYECKUX YCOBUIA.

[ns HaABOAHOW 30HbI COOPYXXEHMIN MapKy 6eTOHa MO0 MOPO30CTOMKOCTM Ha3Ha4arTCs C
Yy4eTOM aTMOC(EpPHbIX BO3AENCTBUI, HO He Hwke F100 — and ymepeHHbIx, F150 — ans
cypoBbIX 1 F200 — Ans 0c060 CYPOBbIX KNMMaTUYECKMX YCOBUMN.

MpumMmeyaHue — 15 HAPYXHbIX 30H COOPYXXEHUA N KOHCTPYKLMWIA, rae Npu OCHOBHbLIX COYETaHMAX

Harpy3oK ¥ BO3AEWCTBUIA MMEHT MECTO pacTArvMBarolme HanpshkeHus (gedopmaumm), crnefyeTr NPUMEHSTb
6eTOHbI C 60/ee BLICOKOW (HE MeHee, YeM Ha OfjHY CTyMNeHb) MOPO30CTOMKOCTbIO.

5.8 Mapky 6eToHa No BOAOHENPOHNLAEMOCTM Ha3Ha4atoT B 3aBUCMMOCTW OT rpaMeHTa
Hanopa, OnpefenseMoro Kak OTHOLUEHWe MakKCMMalbHOro Hamnopa, M, K TOJLMHE
KOHCTPYKUMWN (MM PacCTOSHUKO OT HaropHOW rpaHu [0 ApeHaxa), M, WU TemrepaTypbl
KOHTaKTVpPYIOLLEN C COOpYXKeHVeM BoAbl, °C, No Tabiuue 2 ¢ y4eTOM arpeccMBHOCTM BOfbI-
cpeabl no CI1 28.13330.

B HETPeWMHOCTOMKUX  HAMOPHbIX  >KeNe300eTOHHbIX  KOHCTPYKUMSX U
HETPELLMHOCTONKNX 6e3HANOPHbLIX KOHCTPYKLMAX MOPCKUX COOPYXKEHWI MPOEKTHas Mapka
6eToHa No BOLOHEMNPOHULIAEMOCTM LO/MKHA ObITb He Huxe W4,
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Tabnunuya 2
Mapkwu 6eToHa No BOLOHENPOHMLAEMOCTM
TemnepaTypa npv rpagueHTax Hanopa
Bofbl, °C no5 CBbIlLe 5 cBblile 10 cBbile 20 g0 30
BK/HOUNTE/BHO fo 10 o 20 BK/TOUNTE/IbHO
[0 10 BKIOUYMTENBHO w2 W4 W6 W8
Csbiwe 10 g0 30 BKIHOYMTESILHO W4 W6 W8 W10
Cablwe 30 W6 W8 W10 W12

MpumeyaHune — N9 KOHCTPYKUWIA C rpagueHTOM Haropa cBbie 30 cregyeT HazHayaTb MapkKy
6eToHa no BogoHenpoHuuaemocT W14 v BbiLue.

5.9 Cnepyer npegycmarpuBaTb LUMPOKOE MPUMEHeHMEe [06aBOK MOBEPXHOCTHO-
akTuBHbIX BelwecTs (JICT, C-3, COO, JIXA v Ap.), a Takke NpYMeHeHne TOHKOANCNEPCHbIX
MUHepasibHbIX 406aBOK, OTBevaloWMx TPebOBaHWAM COOTBETCTBYHIOLUMX HOPMATUBHbIX
[OKYMEHTOB.

O6nacT paumMoHaIbHOTO MPUMEHeHUA [06aBOK 15 GETOHOB TMAPOTEXHUYECKMX
COOPY>XEHWIA NpuBefeHbI B MPUNOXeHUN B.

5.10 Mpv npeabsBneHUN K BETOHY COOPYXXEHWUI TpebOBaHWA K CONPOTUBASAEMOCTM
NCTUPAHMIO MOTOKOM BOAbl C B/IEKOMbIMU HaHOCaMW WM CTOMKOCTWU MPOTUB KaBuTaLMu
Knacc 6eTOHa MO MPOYHOCTU Ha CXaTue A0MKEeH ObiTb He Hke B25, mapka 6eToHa Mo
MOPO30CTONKOCTU — He Hke F300, mapka 6eTOHa N0 BOAOHEMPOHMULAEMOCTIN — He Hke W8,

5.11 Mpw cOOTBETCTBYIOLLEM TEXHUKO-3KOHOMMYECKOM 060CHOBaHWUW A1 GETOHHBIX U
)ene306eTOHHbIX KOHCTPYKLMIA TMAPOTEXHUYECKNX COOPYXKEHUIA [OMYCKAETCA UCMOb30BaTh
OETOHbI Ha HanpsAraemoMm LEeMeHTe, a AN CHWKEeHWUS HarpyskM OT COOGCTBEHHOro Beca
KOHCTPYKLUW — Nerkne 6eTOoHbI.

5.12 [nd 3aMOHONNYMBAHMS CTbIKOB 3/IEMEHTOB COOPHBLIX KOHCTPYKLWIA, KOTOpble B
npoLecce 3KcnayatauuMm MOryT MNOABepratbCs BO3AENCTBUIO OTPULATENbHBLIX Temneparyp
Hapy>XHOro BO3[yxa WX BO3AENCTBUIO arpeccvBHOM BOAbl, CNefyeT NPUMEHATb OGETOHbI
MPOEKTHLIX MapoK MO MOPO30CTOMKOCTU M BOLOHEMPOHMULAEMOCTN HE HWXKE NMPUHATLIX AN
CTbIKYeMbIX 3/IEMEHTOB.

5.13 Knacc 6eToHa MO MPOYHOCTM Ha CXaTMe U Ha OCEBOe PaCTSHKEHWe cnepyert
npuHMMaTb No Tabnmuam 3 1 4 B 3aBUCUMOCTM OT 3HAYEHWIn pacyeTHbIX COMPOTUB/EHWI
6eToHa, onpesesnieHHbIX B COOTBETCTBUM C YKasaHuAMM pasgenos 8, 9, 10 HacTosLLero csoja
npasui.

5.14 PacyeTHble CONPOTUBNEHUS 6eTOHA A1 MpefeNibHbIX COCTOSHWIA NepBON rpymnnbl
Rb 1 Rpt CHMXAKOTCA (MM NOBLILIAKOTCA) NYTEM YMHOXEHUS Ha KO3IP(PULMEHTbI YCN0BWiA
paboTbl 6eTOHa Ybi , YUMTLIBAIOLME BWAHME HA €ro MNPOYHOCTb COYETaHWUs Harpysok,
pasnuMa B BO3pacTe OeTOHa B  KOHCTPYKUMM KO BPEMEHM €e  Harpy>XeHus
3KCMNyaTauMoOHHbIMK Harpyskamu 1 B BO3pacTe GeTOHa, COOTBETCTBYHOLLEM ero Knaccy no
MPOYHOCTU, Pas3Inuna B MPOYHOCTU BETOHA B COOPYXXEHUW N B KOHTPOJ/IbHbIX 06pasuax,
CXEeMbl Harpy>eHus, rpagueHta geopmauuii No cevyeHuto, opMbl MOMEPEYHOro CeYeHMs,
C/TIOXXHOI0 HaMNpPsXKeHHOro COCTOSAHMS, TUMa U Pa3mMepoB KOHCTPYKLUWIA, CTPOUTE/bHBIX LLUBOB,
MHOTOKPATHOrO  MOBTOPEHWUSA  HAarpy3oK; CXeMbl, KO3((uUMeHTa W  AMCMEPCHOCTU
apMUpoBaHus, Apyrux (akTopoB. 3HaYeHWs KO3IPPULUMEHTOB YCoBUI pPaboTbl 6eToHa
npuBegeHbl B Tabnuue 5.
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PacuyeTHble CONPOTUB/EHMS 6eTOHA ANA NpefeSibHbIX COCTOSAHWIA BTOPOW TPYmnbl Ro ser
W Rbt,ser BBOAAT B pacyeT ¢ KO3WULMEHTOM YCOBUIA paboTbl 6ETOHA Vi = 1, 38 UCK/THOUYEHNEM
Cny4aeB., yKasaHHbIX B 9.2, 9.3, 10.13.

5.15 Koath(hmumeHT ycnoBuidi paboTbl BGETOHHbLIX KOHCTPYKLMIA, YUUTbIBAKOLLMIA
BANSHME HA MPOYHOCTb PacTAHYTOro 6eTOHa rpagveHTa fAeopMaunii No  CeyveHuto,
onpeaenseTcs no opmyne

Yp3 =1+C/hy (1)
W NPUHUMAETCS He GOMee Yba = 2,

roe ¢ — napameTp, 3aBUCALLMIA OT Knacca 6eTOHa, ero CTPYKTYPbl, BA@KHOCTM W
ApYrux (hakTopoB;
hi — BbICOTA PAaCTAHYTON 30HbI CEYEHWUs, CM, OMpeaeneHHas B MNPEeANOOXKeHUN

yrpyron paboTbl 6eTOHa.
3HayeHUs napameTpa C cnegyeT Onpeaendtb Ha OCHOBAHUW 3KCMEPUMEHTaIbHbIX
nccnepoBaHnin.  na  coopyxxeHuin | m Il KnaccoB Ha npeaBapuTe/lbHOM  CTaavu
NPOeKTUPOBaHNA, a And coopyxeHuid 1l n IV KnaccoB BO BCeX Cryyasx mnapameTp C

[0NyCKaeTcs MPUHUMaThL No Taénuue 6.

Ta6bnunuya 3
HopmaTuBHbIe 1 pacyeTHbIe CONPOTUBAEHNA GeToHa, MIMa (Kr/cm 2)
HOPMaTUBHbIE CONPOTUB/IEHNS; PacyeTHble pacyeTHble CONPOTMBNEHNA
Knacc COMPOTUB/IEHUA [/ NPefe/ibHbIX COCTOSAHUIM A0S NpefieNbHbIX COCTOAHUI
6eToHa BTOPOW rpynnbl MepBoii rpynnbl
o Pactsxerve ocesoe PacTskeHve oceBoe
MPOYHOCTK CxaTtue Ron ;
Ha R Cxatune Rot
0CceBoe bt,ser ocesoe
Cxarne Ron ; GeTOH 6 R GeTOH 6eToH
Rbser BUGPMpO- €ToH ; BUGpPMpO- yKaTtaH-
BaHHbII ykaTarHesllt BaHHbII HbIlA
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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Ta6bnunuya 4

HopMaTyiBHbIe 11 pacyeTHbIE CONPOTMBNEHUS GETOHA NPU OCEBOM PACTSKEHNN,
MnMa (kr/cm 2)

Knacc 6eToHa

Mo NPOYHOCTYU Hor;“gzzsr:’e'igg”g?;gigﬁzzﬂ’ pacuyeTHbIe CONPOTUBNEHUS
Ha pacTsxeHue P P . [N15 NpefeNbHbIX COCTOAHNIA
415 npefenbHbIX COCTOAHUN [EDBOJ DV R
BTOPOM rpynmbl Rom; Rot, ser P Py bt
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)
Tabnunuyab

daKTOpbl, 06YCNABNNBAIOLLME BBEEHNE

KoathumumeHT ycnosuii
paboTbl 6eTOHa

KoahpmumeHTa ycnosuii paboTbl 6eTOHa YCnoBHoe Havenme
0603HayeHve
1 2 3
1 BeTOHHbIe KOHCTPYKLUN
a) OCHOBHOe COYeTaHVe Harpy3oK 1 BO3felicTBuri Yb1 0,9
6) ocoboe coyeTaHMe Harpy3oK 1 BO3AENCTBUI C y4eTOM Yb1 11
CelCMMYeCKNX
B) BHELIEHTPEHHO CXKaTble 3/1IEMEHTbI, HE BOCMPMHMMAIOLLME Yb2 1,3
Harop BOZbl U He NoABEPKeHHbIE AeNCTBUIO arpecCUBHOM
cpefpbl, paccunTbiBaeMble 6e3 yyeTa CONpoTUBIEHNS
PacTAHYTON 30HbI CeYeHns
I Apyrue 6eTOHHbIE 3/1EMEHTbI Vb2 1,0
[) BAVSIHVE rpaieHTa pacTaruBaroLmx gedopmaimia no Vb3 Mo 5.15
CeYeHUto
e) BNmsHKE (DOPMbI NMOMEPEYHOI0 CEYEHWS KOHCTPYKLWA Yba Mo 5.16
X) BAUSHUE CNOXHOIO HaMpsXXeHHOro COCTOAHUA Vo5 Mo5.17,5.18
3) BNUSHWE Pa3MepoB KOHCTPYKLMI Vb6 Mo 10.9
2 YKene306eTOHHbIE KOHCTPYKLUN

a) OCHOBHOe COYeTaHVe Harpy3oK 1 BO3LelicTBuri Yb7 11
6) 0coboe coueTaHne Harpy3oK 1 BO3AENCTBIIA 6e3 yyeTa Yo7 1,2
CeCMMYeCcKNX
B) 0C060€ COYeTaHMe Harpy3oK v BO3AENCTBUIA C yUeToM
CENCMUYECKUX:

npu pacyeTe 3/1eMEHTOB C apMaTypoit knaccos A-1, A-11, Vb7 1,3

A-l1l1, Bp-I N0 HOPMa/IbHbIM CeYEHUAM;

TO Xe C apMaTypoii Lpyrux Knaccos; Yb7 1,2

npwu pacyeTte 3/IEMEHTOB MO HAKMNOHHbIM CEYEHUAM Vb7 11
r) BNUAHWE Yncna pasoB apMaTypbl Vos Mo 5.19
4) BNnsHWE KoathduLmeHTa n AUCnepcHOCTV apMUMpPOBaHmUA Ybo Mo 5.20
e) BIMSIHWE Heynpyroi paboTbl 6eTOHa PaCTAHYTOMN 30HbI Yb10 Mo 5.21
X) B/IMSIHVE M/I0CKOrO HanpsXXeHHOro COCTOAHMSA Npw Yb11 Mo 5.22
[eNCTBUN HanpsHKeHUIA pasHOro 3HaKa
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OkOHYaHue Tabnuupl 5

KoathdumumeHT ycnosuii
dakTopbl, 06yCNaBIMBaloLLMe BBEAEHNE paboTbl 6eTOHa
Ko3ahpmumeHTa ycnoBuii paboTbl 6eTOHa YCcnoBHoe Havenme

0603HayeHve
1 2 3
3 BeTOHHbIe 1 XXenie306eTOHHbIE KOHCTPYKLMM

a) MHOTOKPaTHOe NOBTOPEHVE Harpy3Ku VYb12 Mo 5.23
6) BNUAHWE Ha NPOYHOCTbL 6ETOHA CTPOMTESIbHBIX LLIBOB:

CXKaToro 6eToHa; Ybi3 1,0

pacTaHyTOro 6eToHa Yb13 Mo 5.24
B) B/IMSIHWE BO3pacTa 6eTOHa KO BPEMEHW Harpy>XeHus Vb14 Mo 5.25
KOHCTPYKLUMW 3KCMyaTalMOHHBIMU Harpy3Kamm
r) BVSIHWE pa3/inumnsa B NPOYHOCTY GETOHA B KOHCTPYKLMN 1 Vb15 Mo 5.26
B KOHTPO/IbHbIX 06pa3Lax

MpumeyvyaHunsa

1 Mpy O4HOBPEMEHHOM [EMCTBUM HECKOMbKUX (HaKTOPOB, BMSIOLLMX Ha NPOYHOCTL BETOHa, B pacyeT
BBOAWTCA MPOM3BEAEHNE COOTBETCTBYHOLMX KOIPHULMEHTOB YCNOBUIA PaboTbl, HO He MeHee Y, = 0,45 1 He
6onee yp=2,0.

2 Koa(hpuuMeHT Vb4 YUWUTbIBAETCA MPW  OOOCHOBAHWM MPOYHOCTM MACCUBHbIX KOHCTPYKLMA,
BO3BOAMMbIX B TeueHue 1 roga n 6onee.

3 Koath(MUMEHT Ypis YUMTbIBAETCA MPY 060CHOBAHMM NPOYHOCTW KOHCTPYKLMIA, MUHUMAbHBIV pasmep
KOTOpbIX He MeHee 1,5 m.

Tabnunuya 6
Knacc 6eToHa
Nno NPOYHOCTH B5 B7,5 B10 B12,5 B15 B20 B25 B30 B35 B40
Ha cxaTue
C,CM 8,0 79 1,7 7,5 7,3 6,7 6,1 55 49 4.4

5.16 KoaththmumeHT ycnoBuid paboTbl BGETOHHbLIX KOHCTPYKLMIA, YUUTbIBAKOLLMIA
BAMAHME HA TMPOYHOCTb PacTAHYTOro GeToHa (OPMblI  UX MOMEPEYHOrO  CeYeHWs,
onpeaenseTcs no opmyne

Ypg =1-K(@-1/vy3), (2

roe K — KoaghguumeHT, 3aBucaWmiA 0T (hOPMbl CEYEHUS U COOTHOLLIEHWS €r0 Pa3MepoB.

[N NpsSAMOYTO/bHbIX, KPYTrOBbIX, KPECTOBbLIX CEYEHWIA, @ TaKXKe [/19 TaBPOBbIX CEYEHWI
C NOJIKOM B cxkatoi 30He K = 0.

[ns KonbLeBbIX cevyeHni KoahuumeHT K paBeH OTHOLLEHUIO pa3MepoB BHYTPEHHErO
AvameTpa K Hapy>KHOMY.

[ns TaBPOBbLIX CEYEHWIA C MOJSIKOIN B PacTAHYTON 30He, A4/ KOPo6UaTbIX 1 ABYTaBPOBbIX
ceyeHuin KoadduumeHT K cnegyet onpenensitb:
npu (bt —b) / hs> 6 no popmyne

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

npu (bs- b) / hs< 6 — No HOMorpamme nNpuIoXeHus I,

3pech br 1 hs— WMpKHa 1 BbICOTa NONEPEYHOr0 CeYEHNS PaCcTAHYTOMN MOJKM.

5.17 KoaththmumeHT ycnoBuin paboTbl 6eTOHa GETOHHBLIX KOHCTPYKLMIA, YUUTLIBAOLLMIA
BNNAHME HA €ro MPOYHOCTb [ABYXOCHOrO HanpsXXEHHOro COCTOSHWUA OnpejenseTca no
(hopmynam:
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a) NPy AECTBUM HaMpPSHKEHWIA PasHOTO 3HaKa:
MPW NPOBEPKE NMPOYHOCTM CXATOro GeToHa:

1
Vb5 =[1+(51/|03|)(Rb / Rbt)] ; (4)
NPy NPOBEPKE NMPOYHOCTY PACTAHYTOro 6eToHa:
vos = [1 + (o3| /01) (RetRo )] ()

rfe 614 63—MakKCuMasibHble U MUHUMa/IbHbIE 3HAYEHWS TNTaBHbIX HanpsHKeHWUiA B 6eToHe, MIa;

0) Npv AeNACTBUM HanNPSHXXEHNIA O4HOr0 3HaKa Yos = 1,0.

5.18 KoaththmumeHT ycnoBmin paboTbl 6ETOHa GETOHHBLIX KOHCTPYKLMIA, YUNTbIBAOLLMIA
B/IMSIHAE HA €ro MPOYHOCTb OOBLEMHOIO HarnpsXXEHHOro COCTOAHMS, OrpeaenseTcs o
(hopmynam:

a) MPU BCECTOPOHHEM CXaTUMU:

Tbs =1+ 41 -0y)(01/ Ry); (6)

6) Npy ABYXOCHOM CXaTWKW C PaCTSHXKEHMEM MO TPETbEN OCK:
NpPU NPOBEPKE MPOYHOCTN CXKaToro 6eToHa — no opmyne (4);
Npy NPoOBEPKE MPOYHOCTN PaCTAHYTOro 6eToHa:

s ={1+[(|oz2]+|o3|)/o1] (Ret /Ro) } 7% (7)
B) NP ABYXOCHOM PaCTSHKEHMI CO CXKaTMEM MO TPEeTbeli ocu:
MpW NPOBEPKe NPOYHOCTM CXKATOro 6eTOHa:

-1
Yos = {1+ [(01+02)/]o3| J(Ry / Rey )} (8)
NpU NPOBEPKE MPOYHOCTU pacTAHYTOro 6eToHa — no gopmyne (5),
rge oz — KO3(MMUUUEHT 3((EKTUBHOIN MOPUCTOCTN GETOHE;
G2 — CpefHee No BeNMYMHE rNaBHoe HanpsxeHue, Mla.
Ons  coopyxeHud | wn 1l KnaccoB KOIMUUMEHT o HaIEeXWUT OnpefensTsb

9KCMepUMeHTabHbIM NyTeM. [lpy OTCYTCTBMM 3KCMEPUMEHTA/IbHbIX AaHHbLIX A0MYCKAeTCs
KO3((MLMEHT o2 ONpesenaTb no opmyne

(05)) :0,5(1—01/ Rb) (9)

N NpuHUMaTb He MeHee o = 0,15.
5.19 KoahuumeHT YycnoBuin paboTbl pPacTAHYTOr0 OETOHa >Kene306eTOHHbIX
KOHCTPYKLMIA, YYNTbIBAOLLMIA B/IMSIHWE CXEMbI aDMUPOBAHMWS, MPUHUMAETCS PaBHbLIM:
ybe=1,0 — npu OAHOPSLAHOM apMUPOBaHUK, a TaKkXKe MNpu O06bIYMHOM MHOrOPSLHOM,
KOrfa pacCTosiH1e MeXay pafamu apMaTypbl U MeXAy CTEPXXHAMU B pAgy
6onbLe 8d (d — anameTp apmatypbl);
ybs=1,2 — nMpVv MHOrOPALHOM apMMpOBaHWUKM, KOTAa pPacCcTosHME Mexay pagamu
apmatypbl 1 MeXAY CTEPXXHAMU B Py paBHO 1N MeHbLUe 8d.
520 KoathdumumeHT  ycnoeuidi  paboTbl  6eTOHA  LEHTPaNbHO  PacTAHYTbIX
YKeNne306€TOHHbIX 3/IEMEHTOB, YUUTLIBAIOLWMIA BAUSAHME KO3((ULMEHTA W LUCMIEPCHOCTU
apMUpOoBaHUA, ONpeaenseTcsa rno opmyse

Ypo =1+100uv2 /d (10)

roe M — KOIPUUMEHT apMUPOBaHUS;
Vv Es/ Eb;
d AMaMeTp apmaTypbl, MM.
Mpwn 100 p/d < 0,05 cnepyeT NpUHUMATD Yoo = 1,0.

10
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521 KoaththmumeHT ycnoBuii paboTbl PacTAHYTOrO GETOHa  >Kene3006eTOHHbIX
KOHCTPYKLMIA, YUMTbIBAIOLLMIA BIIUSIHWE €r0 Heynpyrow paboTsl, onpeaenseTcs no gopMmynam:

npy¥ OAHOPSALHOM apMUPOBAHWUM PACTAHYTOM 30Hbl CEYEHUs, a TakXXe Mpu 06bIYHOM
MHOTIOPALHOM:

N NMPUHNMaETCA HE bonee
Ypro=1+(c+4d)/h; (12)

MNP MHOrOpPsSAHOM AMCMEPCHOM apMMpOBaHUM, KOFfa PaccTOsiHUE MEXAy psaamm
apMaTypbl 1 CTEPXHAMM B psfy PaBHO UK MeHbLLe 8d:

Yo =1+ (@+4d, +X>a))/ hy, (13)
 NPUHMMaETCA He 6onee
Yoo =1+ (C+4d, +X &) /h,. (14)
B hopmynax (13) n (14)
a — paccTosiHMe OT pacTAHYTOW rpaHWM CeYeHus A0 ocu BGavkaiero psga
pacTAHYTON apmatypbl;
ai" — paccTosiHMe MeXAay psaaMu apmaTypbl;
C — napameTp, onpeaensiemblii No Tabnumuge 6;
ht — BbICOTa PACTSAHYTON 30HbI CEYEHUS;
dv — AnameTp CTepXXHEN GNMKAMLLIEro K HEMTPaNbHOM OCK psifa apMaTypbl.

MpumeyaHune — Mpy onpeaeneHNA Ko3hPULMEHTA Yoio PACCMATPUBAETCA MPUBEAEHHOE CEYEHME,
npu 3TOM HaM4KMe apMaTypbl B CKATON 30He AOMYCKAETCA He YUUTbIBATb.

522 KoapduumeHT ycnosuidi paboTbl pacTAHYTOro GeToHa )Kene3ob6eTOHHbIX
3/1EMEHTOB, YYUTbIBAIOLLMIA BAIMSIHWE MIOCKOTO HANPSHXKEHHOrO COCTOSHWUSA Mpy LencTBUm
HanpsXKEeHWIA pa3HOro 3Haka, onpeaensieTcs no opmyne

1
Yp11= [1+ Yb8¥b10 (Gmc IOt )( Rbt,ser / Rb,ser )] ' (15)

TA€ Gy Omt — CKVMAIOLLME M PaCTATMBAIOLLIME HAMPSXEHNS.
[1pW Ybs Y10 > 2 CneayeT NPUHUMATD Yos Yoo = 2,0.
5.23 KoahguumeHT ycnouii paboTbl 0OeTOHa OETOHHbLIX W XKeNe306eTOHHbIX
KOHCTPYKLUMIA, YUYNTbIBAIOLLMIA BANSHME MHOFOKPaTHOIO MX Harpy)XeHus, onpeaensetcs no
(hopmyne

yblz=1,3—[IgN/(IgZ-lO6)J-(1,3—yglz), (16)
roe N —  4MCno LMKNOB Harpy>KeHus;
Y'b12 — KO3((ULUMEHT YCNOBWIA paboTbl GETOHA MPWU YUC/E LMKIOB Harpy>XeHus

N = 2-10°, npuHumaembIii Nno Tabnuue 7.

11
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Tabnuya 7

CocTosiHME 6eTOoHa
Mo BAaYXHOCTN

KoathpmumeHTbl yenoBuid paboTsl 6eTOHA Y 'b12 MPW MHOTOKPATHO
MOBTOPAIOLLEICA Harpy3Ke 1 KOIPHULMEHTE aCUMMETPUN LIMKNA P, PABHOM

0-0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
EcTecTBeHHOIA BNaXXHOCTH 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,0
BoaoHacbILWeHHbI 0,45 0,50 0,60 0,70 0,80 0,85 0,95 1,0

MpumeyaHune

1 KoahpuumeHT y'pi2 AN GETOHOB, KnacC KOTOPbIX YCTaHOBMEH B BO3pacTe 28 CyT, NPUMHMMAETCA B
COOTBETCTBUM C SKCNEPUMEHTANTbHLIMU JaHHLIMM.

2 KoathmumeHT pp paBeH pp = Ob,min/Cbmax, TAE Obmin U Gbmax — COOTBETCTBEHHO HaVMEHbLUEE U
HanbosbLLee HanpsXkeHUe B 6eTOHe B Npefeniax LUKna U3MeHeHNUs Harpysku.

Ta6bnunuya 8
MUHMManbHOE YACIO LUKIIOB Harpy>eHUst Nimin MPY KO3PMULVEHTE aCUMMETPUN LIUKNA pp
0,1 0,2 03 0,4 05 0,6 0,7 0,8 0,9
3-10° 6-10° 10* 2-10* 3-10* 6-10* 2:10° 2-10° 108

Mpw uncne umMknos N MeHee NpvBefeHHbIX B Tabnuue 8 creayet npuHUMaTh Ypi2 = 1,0.

5.24 [ns coopy>XeHnin | n Il KnaccoB KOAPMUUMEHT YCNOBUIA paboTbl PacTAHYTOro
6eTOHa OETOHHbIX W XXeNe306eTOHHbIX KOHCTPYKLMIA, YUAUTbIBAKOLWIMIA BAUSIHWE LUBOB
GeTOHMpOBaHUA, criefyeT onpefensTb Ha OCHOBaHMMW 3KCNEPUMEHTOB.

[ns coopyxeHnii | n 1l kKnaccoB Ha NpefBapuTe/bHbIX CTaaMsAX NPOEKTUPOBaHWS, a ANs
coopy>keHuia 111 n 1V KnaccoB — BO BCeX Cy4asx A0MYCKaeTcs NPUHNMATh Ypiz = 0,5.

[N oxaToro 6eToHa BO BCEX Cy4vasx crefyeT npuHMMaTh Y1z =1,0.

5.25 Koah¢uumeHTbl ycnosuii paboTbl 6ETOHa, YYMTbIBAKOLIME BAMSIHUE pPa3HULbl B
BO3pacTe 6eTOHA KO BPEMEHWN Harpy»XeHUsi KOHCTPYKLMIA 3KCNyaTauMOHHbIMU Harpy3KaMm ¢
BO3pPacTOM TBepAeHUs 6eTOHa, COOTBETCTBYHOLLMM €ro Kaccy no npPoYHOCTU Ha oxxaTue uam
pacTshkeHue, Ans COopy>XeHwuid | n Il KnaccoB onpeaenstoTCA 3KCNepUMEHTanbHO, a npu
OTCYTCTBMM  3KCMEPUMEHT/bHLIX AaHHbIX W Ansa  coopyxeHuin 1l n IV Knaccos
NPUHUMAOTCS No Tabnumue 9.

Ta6bnunya 9
KospMUMEHT Yo14
Bo3pacT 6eToHa Ko Mpy CXXaTum 415 paioHoB
BPEMEHI HarpyXeHus CO CpeAHerofoBoi C OTpu1LAaTENLHOM
COOpYKEHNS, [0z TeMNepaTypoii Hapy»XHOro CpefHerogoBoii Mpwy pacTsXXeHUm
’ BO34yXxa TeMNepaTypoli HapyXXHOro
0 °C u BblLwe BO3fyXa
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 1 6onee 1,20/1,15 1,15/1,10 1,15/1,10

MpumeyaHwue — B uucautene npueegeHbl 3HaUYEHNS KOIMHULMEHTA Y14 NPU MPOEKTHOM BO3pacTe
6eToHa 180 cyT, B 3HameHaTese — Npu NPOEKTHOM Bo3pacTe 6eToHa 360 cyT.

12
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5.26 KoaththmumeHT ycnoBmin paboTbl 6€TOHa, YUUTLIBAIOLLMIA passinyme B NMPOYHOCTM
6eTOHa COOPYXXEeHMS Y KOHTPO/IbHLIX 06pa3L0B MPUHUMAETCS PaBHbIM:

Ybis = 1,0 — MpW MexaHW3MpOBaHHOM W3rOTOB/IEHWUMW, TPAHCNOPTUPOBKE W Mojadve GETOHHOM
CMeCK C pacnpefefieH1eM 1 yrnaoTHEHNEM PYYHbIMU BUOpaTopamu;

Ybis=1,1—Npn aBTOMATU3MPOBAHHOM MPUrOTOB/IEHUN GETOHHOW CMecW, MOIHOCTbIO
MEeXaHW3MPOBaHHOM ee TPaHCMOPTUPOBKE, YKNaaKe U YNIOTHEHWUN.

5.27 HauyanbHblii MOAy/Nb yrpyrocT 6eToHa eCTeCTBEHHOro TBEPAEHUS MAacCUMBHbIX
KOHCTPYKLMIA NpY CXXaTum 1 pacTskeHumn Ep cnegyet npuHUMaTh no Tabnmue 10.

Mpy pacyeTe Ha MPOYHOCTb U MO AehopmMauvsaM TOHKOCTEHHBIX CTEPXKHEBbIX |
MANTHBIX 3/IEMEHTOB MOAY/b YNpPYyroctn GeToHa criefyeT BO BCEX Cy4asaxX MpUHMMaThb Mo
Tabnuue 10 Kak ana 6eToHa C MakCUMalbHbIM AVaMeTpoM KPYNHOro 3anonHutens 40 MM v
0CaKol KOHYyca, paBHOM 8 cM 1 6onee.

Mogynb casura 6eToHa Gp cnefyet NpuHUMaTh paBHbIM 0,4 Ep.

HauyaibHblil  KO3guumeHT nonepeyHoin geopmauymn (KoaghguumeHT lMyaccoHa) v
MPUHUMAETCA PaBHbIM: 15 MAcCUBHbIX KOHCTPYKUMiA — 0,15, ANs CTEPXKHEBBLIX U MUTHbIX
KOHCTpYKuuii — 0,20.

5.28 TNOTHOCTb TAXeNoro 6eToHa Mpu OTCYTCTBUM OMbITHbIX JaHHBbIX [OMYCKaeTcA
npuHMMatb no tabnuue 11.

ApmaTtypa

529 [Ond  apMuMpoBaHUS  XKENe300eTOHHbIX  KOHCTPYKUMIA  TMAPOTEXHUYECKUX
COOPY)KEHWIn  cneflyeT MNPUMEHATb apMaTypHyl CTallb, OTBeYalolyt TpeboBaHWAM
COOTBETCTBYIOLLMX TOCYAapCTBEHHbIX CTaHZapTOB WM YTBEPXAEHHbIX B YCTaHOB/IEHHOM
nopsfKe TEXHUYECKNX YCNOBUIA U NPUHAANEXALLYIO K O4HOMY 13 ClefyHoLLMX BUOB:

CTepXXHeBas apmaTtypHas CTa/lb:

ropsiyekaraHas — rnagkas knacca A-l, nepmognyeckoro npoguns knaccos A-Il, A-lll,
A-1V, A-V; TepMUYECKN N TEPMOMEXAHUYECKM YMPOUYHEHHAsA — MepuoaMyecKoro npogunis
knaccoB AT-111C, AT-1VC, AT-VCK; yrnpouHeHHas BbITSXKKOW Knacca A-111B;

MpPOBOJIOYHAA apMaTypHasa CTaslb:

XO/I04HOTAHYTasA MPOBO/IOKa 06bIKHOBEHHAsA — MePUOAMNYECKOro npoduns Knacca Bp-I.

[na 3aknagHbIX AeTanell U COeAMHUTENbHLIX HaKMNafoK CrefyeT MPUMEHSTb, Kak
npasuIo, NPOKaTHYH YrNepoanUCTYHO CTalb.

Mapkn apmaTypHOi CTann A1 apMUPOBaHWS HKene300eTOHHbIX KOHCTPYKUMIA B
3aBMCUMOCTU OT YC/0BUIA MX PaboThbl 1 CPeAHEN TemnepaTypbl HAPY>KHOI 0 Bo3Ayxa Hanbonee
XONIOAHOM NATUAHEBKN B pailoHe CTPOWUTENbCTBA CrefyeT MPUHUMATb MO Le/CTBYHOLLMM
HOpPMaTMBHbLIM AOKYMEHTaM.

ApmaTtypHyto cTasib knaccoB A-llIB, A-IV 1 A-V pekomeHAyeTcs MPUMEHATb 4114
npesBapuUTeNbHO HaNPSXKEHHbIX KOHCTPYKLMWIA.

5.30 HopmaTuBHble K pacyeTHble COMPOTUBMIEHUA OCHOBHbLIX BWAOB apmaTtypbl,
NPUMEHAEMOM B )KeNe306eTOHHbLIX KOHCTPYKUMAX TUAPOTEXHUYECKUX COOPY>KEHWI, B
3aBMCMMOCTU OT K/lacca apMaTypbl AO/HKHbI MPUHUMATLCA MO Tabnvue 12,

MprvmeyaHne —HavyanbHble  MOAYNW  YNPYrocTM  GETOHOB,  MOMYYaeMblX M3 JIUTBIX
(camoynoTHstOLLMXCS) GETOHHBIX CMeceli CefyeT NPUHUMATh Ha 15 % Hike.
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Tabnunuya 11

[MNoTHOCTb

CpefiHsis NNOTHOCTL GETOHA p, T/CM3,
MpW MakCUMasIbHOW KPYMHOCTY 3anofiHUTENS, MM

3anonHnNTENA, r/cm®

10 20 40 80 120
2,60 + 2,65 2,26 2,32 2,37 2,41 2,43
2,65+ 2,70 2,30 2,36 2,40 2,45 2,47
2,70 + 2,75 2,33 2,39 2,44 2,49 2,50
Tabnuya 12
HopmaTuBHbIe PacueTHble COMPOTMBNEHUS apMaTypbl
CONPOTUB/EHNS ONs NpefeNbHbIX COCTOSHUIA NepBOiA
PacTsXeHUo 1 rpynnbl, MMa (krc/cm?)
pacyeTHble paCcTHKEHMNIO ] oKaTUIo
CONPOTMB/EHUS
Bug 1 knacc apmaTypbl PacTSHKEHWIO apMaTypbl nonepeyHoii
ana npenenbHbIX . (XOMyTOB,
COCTOSHWIA BTOpOI npop,%anom OTOrHYTIX Rsc
rpynnbil, s CTEPXKHEN)
Mra (krc / cm?), Raw
Rsn; Rsser
1 2 3 4 5
CrepxHeBas apmartypa K/iaccos:
A-l 235 (2400) 225 (2300) | 175(1800) | 225 (2300)
A-ll 295 (3000) 280 (2850) | 225 (2300) | 280 (2850)
A-lll, guameTpom, 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)
YNpoyHeHHas BbITSHKKOM Knacca
A-1l1B C KOHTpONEM:
HanpPsHKEHWUIA U YA/TMHEHWT 540 (5500) 490 (5000) | 390 (4000) | 200 (2000)
TOMbKO YA/IMHEHWA 540 (5500) 450 (4600) | 360 (3700) | 200 (2000)
MpoBoNOYHaA apmaTypa Knacca
Bp-I, gnametpom, Mmm:
3 410 (4200) 375 (3850) | 270 (2750) | 375 (3850)
4 405 (4150) 365 (3750) | 265 (2700) | 365 (3750)
5 395 (4050) 360 (3700) | 260 (2650) | 360 (3700)

MpumeyaHune — B cBapHbIX Kapkacax A XOMyTOB 13 apMaTypbl kKnacca A-l11, gnameTp KOTopbIX
MeHbLLe 1/3 auameTpa NPoaosibHbIX CTePXHEN, Ry paBHO 255 MMa (2600 Krc/ cm?).

Mpu OTCYTCTBUM CLENIEHUS apMaTypbl C GETOHOM Rsc PaBHO HYJTHO.

Mpwn pacuyeTe apmaTypbl MO FNaBHbIM PACTArMBAKOLLMM HaNPSHXKeHUAM (6anKn-CTEHKM,
KOPOTKME KOHCOMN 1 [1P.) pacyeTHble CONPOTUBNEHNS apMaTypbl CielyeT NPUHMMAThL Kak ans
MPOAONbHOI apMaTypbl Ha Je/CTBME U3rOAtOLLIEr0 MOMEHTA.
YKENEe3006eTOHHbIX
TMAPOTEXHNYECKNX COOPY>KEHWI [0MYCKAeTCa MPUMEHSTb CTEPXKHEBYHO U MPOBOIOYHYHO

Mpwn Hagnexatlem
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apMaTtypy ApYrux KnaccoB, WX HOPMaTVBHblE W pacyeTHble XapaKTePUCTUKW cheayet
MPUHUMATb MO AECTBYHOLMM HOPMATUBHBLIM JOKYMEHTaM.

MpumeyaHune —HavyanbHble  MOAYAM  YNPYrocTM  GETOHOB,  MO/yYaeMblX M3 JIUTbIX
(camoynnoTHsAOLWMXCA) GETOHHBIX CMeCeii cnefyeT NPUHUMATL Ha 15% Huxe.

5.31 KoahpmLMeHTbI YCNOBWIA paboTbl HEHaNpsiraemoli apMaTtypbl CneayeT NPUHUMATb
no Tabnuue 13, a HanpsraeMoi apMaTtypbl — N0 AECTBYHOLLIMM HOPMATUBHBLIM [JOKYMEHTAM.

KoaththmumeHT ycnoBuii paboTbl apMaTypbl NPU pacyeTe Mo npefebHbIM COCTOSIHUAM
BTOPOIA rpynMbl NPUHUMAETCA PaBHbIM eAVHNLIE.

Ta6bnunuya 13
dakTopbl, 06yCcnaBIMBatOLLME BBEAEHME KoathdpmumeHTbl yenosuii paboTsl apMaTypbl
KO3(P(hULLMEHTOB YCNIOBWIA paboTbl apMaTypbl YcnoBHOe 0603HaYeHVe 3HaueHue
MHOrokpaTHOe NMOBTOPeHME Harpys3ku Vst Cwm. 5.32
Kene3o6eToOHHbIE 31EMEHTHI Vs2 1,1
Cranexene3o6eToHHbIE KOHCTPYKLMK Vs3 0,9
(OTKpbITbIE W MNOLA3EMHBbIE)

MpumeyaHwue — MNpyY HAIMUYUN HECKONMBKUX (PAKTOPOB, AEMCTBYIOLMX OAHOBPEMEHHO, B pacyeT
BBOAMTCS MPOU3BEEHNE COOTBETCTBYHOLLMX KOIDPMLMEHTOB YCIIOBUIA paboThl.

5.32 PacyeTHble COMpPOTVBEHNST HEHANPAraeMoii CTePXKHEBOI apMaTypbl MpW pacuyeTe
Ha BbIHOC/IMBOCTb CMieAyeT onpeaensitb no opmyne

Rs =7sRs. (17)

[ Vs1 - KO3DMULMEHT YCOBUIA paboTbl apmMaTypbl, ONpeaensemblii no hopmyne
ysl=3,25—[|gN/(|g2~106ﬂ(3,25—y'51) (18)

M NPUHUMaeMblii He 6onee ys1 = 1,0.

30ecb Y's1 — KO3DPULMEHT YCNOBKNIA pab0oTbl apMaTypbl MPU YNUC/E LMKIOB Harpy>KeHUs
N=2-10°

3HaueHus y's1 OnpeaenstoTCs:

Ansa apmatypsl knaccos A-I, A-11, A-111 no dopmyne (19),

Ans apyrux knaccos apmatypbl — no CI 63.13330.

Vs =(L8ngngne ) /[ 1-ps (1-monsne /1,8) |- (19)

3aecb Mo — KOIMMULMEHT, YUMTbIBAIOWMIA KNacc apmartypbl, MPUHUMaEMbIid M0
Tabnuue 14;

Ns — KOIPMULMEHT, YUMTHIBAIOWMIA AnaMETP apMmaTypbl, MNPUHUMEEMbIA MO
Tabnuue 15;

Ne — KO3MMULMEHT, YUMTbIBAIOLMIA TUM CBAPHOTO CTbIKa, MPUHUMAaeMblii Mo
Tabnuue 16;

pPs — KOQCbCleU'VleHT AdCUMMETPUN UUKNA, Ps = Osmin, /Gs,,max, rAe osmin N Gs, max —

COOTBETCTBEHHO HaMMeHbLUee N Hanbo/ibLuee HanpskeHWs B PacTAHYTOM

apmarype.

dopmyna (18) cnpasegmsa npu N < 2 - 10°.
Mpw uncne UMKNoB HarpykeHust N > 2 - 10° creayeT NpuHUMATL Ys1 = Vs .
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PacTsHyTas apmaTypa Ha BbIHOC/MBOCTb He MPOBEPSIETCS, €CAN KO3PWPULMEHT Y's1,
onpeaensiemblvi no hopmyne (19), 6onbLue 1,0.

Ta6bnunuya 14
Knacc apmarypsl KoathdmumeHT n o
A-l 0,44
A-ll 0,32
A-ll1I 0,28
Ta6nunuya 15
[vameTtp apmaTypbl, MM [o 20 30 40 60 1 6onee
Koath(hnumeHT n s 1 0,9 0,85 0,8

MpumeyaHue— [Ing NPOMEXYTOUHbIX 3HAYEHWIA AMameTpa apMaTypbl 3HaUeHe Koa(uLMeHTa 1 s
MPUHUMAETCA TMHEHON NHTEPNONALMEN.

Ta6bnunuya 16
Tun cBapHOro COeAMHEHUS CTEPXKHEBOW apMaTypbl KoappmumeHT ne
KOHTaKTHOe CTbIKOBOE TUMOB:
KC-M (C MexaHW4YeCKOI 3a4MCTKOW) 1,0
KC-O (6€e3 MexaHN4eCKoi 3a4n1CTKM) 0,8

CTbIKOBOE, BbIMO/THEHHOE CNOCO60M BaHHOI 0AHO3MEKTPOAHON
CBapKW Ha CTa/IbHOI NOAKNaAKe NpU ee A/INHe:

5 1 6onee AnameTPOB HaAVIMEHBLLLEr0 U3 CThIKYEMbIX CTEPXKHEN 0,8
1,5 — 3 grameTpa HaMMeHbLLErO U3 CTbIKYeMbIX CTEpPXHEN 0,6
CTbIKOBOE C MapHLIMU CUMMETPUYHBIMW HaK/Ma4KaMu 0,55

MpumeyaHwue — [1na apmaTypbl, He UMEIOLLEA CBApPHbIX COEAMHEHUN, 3HaYeHUe KOapULMEHTA 1
NPUHUMAETCS PaBHbIM eUHULE.

5.33 PacuyeTHble COMPOTMBAEHWS apmMaTypbl MNPWU pacyeTe Ha BbIHOC/MBOCTb
npesBapuTeNlbHO  HanpshKeHHbIX — KOHCTPYKUMIA  ONpedenstoTcss  No  AelCTBYHOLMM
HOPMaTVBHbIM JOKYMEHTaM.

5.34 Mopgynn ynpyroctu HeHarnpsraeMmor W CTEePXXHEBOW Hanpsraemom apmatypbl
NPYHUMAOTCA MO Tabnuue 17, a apmaTypbl APYruX BULOB — MO AEMACTBYHOLLMM HOPMATUBHbLIM
[OKYMEHTaM.

Ta6bnunuya 17
Knacc Mopgynb ynpyroctu apMatypbl
Bup apmatypel apmarypsbl EAZlO*y% R%I'Ia (Krcp/ cmz))lp
CrepxxHeBas A-l, A-ll 210 (2100)
A-l1 200 (2000)
A-1V, A-V 190 (1900)
A-lliB 180 (1800)
ApmatypHas NpoBo/ioka Bp-I 170 (1700)

5.35 lMpu pacyeTe »ene306eTOHHbIX KOHCTPYKLUMIA TMAPOTEXHNYECKUX COOPYXKEHMIA Ha
BbIHOC/IMBOCTb Heympyrue [edopmalmn B CXaToli 30He 6eTOHa CneayeT Y4WTbIBaTh
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CHWKEHUEM MOAYNA YNpYrocT 6eToHa, NPUHMMas KO3PMULMEHTbI NPUBEAEHMS apMaTypbl K
6eToHy V' no Tabnmue 18.

Ta6bnunuya 18
Knacc 6eToHa No NPOYHOCTY Ha cXaTume B15 B20 B25 B30 B35 B40
KoahduumeHT npmeegeHns v’ 25 23 20 18 15 10

6 KOHCTPYKTUBHbIE TPe6OBaHUS

6.1 Tpn nNPOeKTUPOBaHUN KOHCTPYKLMIA, WCMbITbIBAIOWMNX TeMrnepaTypHble 1
BNaXXHOCTHbIE BO3AEWCTBUS, ANA NPeAoTBpaLleHMsl TPeLLMHOo6pa3oBaHMst HeobXxoanmo
npefycmarpvBaTb  Clefytolime  KOHCTPYKTMBHbIE — PELleHuss U TEXHO/OrMYecKume
MEepPOnpUATHS.

6.1.1 KOHCTPYKTMBHbIE peLleHns:

BbIGOp Hambosee paLMoHa/IbHON KOHCTPYKLUMW B AaHHBIX NMPUPOAHBIX YCOBUSX;

pa3pe3ka KOHCTPYKLMW NMOCTOAHHBLIMU Led)OpMaLMOHHO-0CaA04HbIMU LLIBAMU;

paspe3ka KOHCTPYKLUMW MOCTOSAHHbIMW W BPEMEHHbLIMW  TemnepaTypHbIMU  ©
yCaloYHbIMU LLIBaMK;

YCTPOWCTBO TEMI0M30NALMN HA HAPY>KHbIX 6ETOHHbIX MOBEPXHOCTSX;

NMPUMeHeHVe  NpeLBapuTeNibHO  HanpshKeHHOW  apmatypbl (41 TOHKOCTEHHbIX
KOHCTPYKLWIA).

TexHoMornyeckne MeponpuUaTUS:

CHWKeHMe TennoBblheneHns 6eToHa MNPUMEHEHWEM HU3KOTEPMUYHBLIX LEMEHTOB,
YMeHbLLUEHVEM pacxoda LeMeHTa 3a CYeT WCNOMb30BaHWA BO3LYXOBOBMEKAOWMNX W
nnacTUUumMpyowmx fo6aBok, 30/bl-yHoca v ap.;

perynMpoBaHue TeMnepaTypbl 6ETOHHbIX CMeCel;

MakKCUMa/IbHOe paccevBaHMe Haya/lbHOW TeraioTbl U 3K30TepMUM 3a CYET Hambonee
BbIFOAHOMO COYETaHWs BbICOTbI APYCOB OETOHMPOBAHWS W WHTEPBAIOB MEXAY YKIaLKOW
APYCOB NpW 3aaHHON NHTEHCUBHOCTM POCTa COOPYXKEHWS;

perynMpoBaHue TeMnepaTypHOro U BNaXXHOCTHOMO PEXMMOB MOBEPXHOCTEN GETOHHbIX
MacCcVBOB [/11 3alUMTbl 3TUX MOBEPXHOCTEN OT Pe3KMX KonebaHwin TemnepaTtypbl cpefbl U
COXpaHeHMs B TeMn/oe BPeMs rofa BO BMI&XXHOM COCTOSHWM C MOMOLLbH0 MOCTOSAHHOM WK
BPEMEHHOI Tena013014LMN UK TENIOrUAPOU30ALNN, NOMMBKA BOLOW, YCTPOMCTBA LIATPOB
C KOHAMUMOHMPOBaHEM BO34yXa U T.M.;

NpYMeHeHne TPYOHOr 0 OXNaXKAeHUs 6eTOHHON KNaaKu;

MOBbILLEHNE OAHOPOAHOCTM 6€eTOHa, ObecrievyeHMe ero BbICOKOM PacTHKMMOCTH,
MOBbILLEHME Npejena NPOYHOCTN Ha 0CEBOE PACTSHKEHNE,;

3amMblKaHWe CTaTUYeCKM HeonpefenMblX KOHCTPYKUMIA, a Takke OMOHOINYMBaHME
MacCCUBHbIX KOHCTPYKUWUIA npu Temrnepatypax 6eToHa, 6/M3KUX K ero MUHMMa/IbHbIM
3KCMnyaTaunoHHbIM TeMrnepaTypam.

yCTpOVICTBO NOCTOAHHbIX N BPEMEHHbIX LLIBOB

6.2 [l npenoTBpaLleHMs 00pa3oBaHNS TPELMH UM YMEHbLUEHUSt UX PacKpbITUs B
MOHOMNTHbIX GETOHHBIX U YKeNe306eTOHHbIX COOPYXKEHUSX HEOBXOAMMO MpeLycCMaTpuBaTh
MOCTOSIHHbIE TEMMNEPATYPHbIE LBbI, @ TAKXKE BPEMEHHbIE CTPOMTE/bHbIE LLBbI.

MOCTOSIHHbIE LLUBbI AO/MKHbI 06ecneumBaTb BO3MOXHOCTb B3aMMHbIX MepeMeLLeHNit
yacTeii COOpPY>KeHWs Kak B MPOLLECCe CTPOMTENBCTBA, Tak M B MPOLLECCe KCMNyaTaLmnu.

BpemMeHHble CTPOUTENbHbIE LLBbI 0/KHbI 06ECMeUNBaTb:
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CHWXEHME TemnepaTypHbIX HanpskeHuii B 6eTOHe B Mpouecce BO3BeAEHUS
COOPY>KEHWNIA;

CHV)XEHME YCUNWIA, BbI3BAHHbIX HEPaBHOMEPHON 0CAAKON 4YacTeli COOPY>KEHWI B
CTPOMTENbHBIV Nepuog;

cobnogeHne Tpebyemori MHTEHCUBHOCTY paboT Mo BO3BEAEHWNIO COOPYXKEHMS;

YHU(IUKALMIO apPMOKOHCTPYKLUMIA, OnanyoKu, CO0PHbIX 3/1EMEHTOB U T.1.

6.3 TMOCTOSiHHbIE LUBbI B COOPYXXEHWUAX MOTYT BbINOMHATLCA CKBO3HbIMU WM B BUAE
HaApe30B MO NOBEPXHOCTAM, NOABEPKEHHbIM 3HAYMTE/bHLIM KO/lebaHMAM TeMnepaTypsbl.

PaccTosHMe MeXAy NOCTOSAHHbIMW M BPEMEHHbIMW LUBAMW ClefyeT Ha3HayaTb B
3aBUCUMOCTU  OT  K/IMMATUYECKUX W TeO/IOTUYECKUX  YCNOBWUA,  KOHCTPYKTUBHBIX
0COGEHHOCTE COOPY>XKEHWIA, NOCNe0BaTe/IbHOCTU NPOM3BOACTBA PaboT 1 T.M.

6.4 [na CcO0PHO-MOHOMUTHBLIX  KOHCTPYKLMIA  HEobXoaumo  npegycmarpuBaThb
MeponpusaThs, obecreunBaroLLme HaLeXallyro CBA3b MO MOBEPXHOCTSAIM KOHTaKTa npu
OMOHO/IMYMBAHNN KOHCTPYKLWIA.

6.5 [15 yMeHbLUeHNA TeMnepaTypHbIX HanpsiXXeHWUIA, a TakxKe BIUAHUA HepaBHOMEPHbIX
0Caflok OCHOBaHMSi MpW COOTBETCTBYHOLLEM OOOCHOBaHUWM [OMYCKAaeTcsa YycTpauBaTb
BPEMEHHbIE PaCLUMPEHHble LUBbI, 3arofHsemMble GeTOHOM (3amblkarolme 6710KK1) nocne
BblpaBHMBaHUA TeMMEePaTyp 1 cTabuamsaumnm ocafok.

Ha3HaueHune NpoLosIbHOro U NOMNePevYHOro apMmMpoBaHmA

6.6 B MaCCMBHbIX >Xene300eTOHHbIX 3MeMEHTaX TUAPOTEXHUYECKMX COOPYXKEHUIA,
pasMepbl KOTOPbIX MPEBbILLAOT TpebyeMble MO pacyeTy M Ha3HaueHbl MO KOHCTPYKTUBHbIM
WA TEXHOMOTMYECKUM COOOPaXKEHUSM, a B 064eNKax MAPOTEXHUYECKUX TyHHeneli — BO
BCEX CNyYasX, MUHUMa/IbHbIA NPOLEHT apMMUPOBaHNS HE HOPMUPYETCS, U CeyeHne pabouyelt
apMaTypbl Ha3HAYaeTCs B COOTBETCTBUM C PaCUETOM.

Mnowanb cevyeHUs NPOAO/bLHOM apmaTypbl OCTa/lbHbIX XKEe/1e306eTOHHbIX 3/IEMEHTOB
AO0/MKHA NPUHUMaTLCS He MeHee 0,05 % OT nnowagm pacHeTHOro cevyeHns 6eToHa.

6.7 PaccTosHMe B CBETY MeXAy apMaTypHbIMW CTEPXKHSAMW MO BbICOTE M LUMPUHE
CeyeHust JO/MKHO 06ecneynBaTb COBMECTHYHO paboTy apmaTypbl C 66TOHOM N Ha3Ha4aTbCcs C
y4eTOM y06CTBa YKNaaKN 1 YNAOTHEHNS GETOHHON CMeCK.

PaccTosiH/e B CBETY MeXJy CTEPXKHAMW apMaTypbl AJ1i HEMACCUMBHbIX KOHCTPYKLMIA
cnefyeT NPUHMMATb C YY4ETOM YCNOBUIA X GETOHMPOBAHMS.

B MacCuBHbIX Xene306eTOHHbIX KOHCTPYKLUMSAX PacCTOSHNA B CBETY MEXAY CTEPXKHAMM
pabouein apmaTypbl MO LUMPMHE CEYEHUS ONPeaenstoTcsa KPYMHOCTbIO 3amnonHuTeNs 6eToHa,
HO He meHee 2,5 d, rge d — gnameTp apmarypebl.

6.8 TONLMHY 3aLUMTHOrO cos 6eToHa cnegyeT NpUHUMaTb:

A1 IMLEBBIX MOBEPXHOCTEN KOHCTPYKLMIA, He NoABepratoLLmMxcs HernocpescTBEHHOMY
BO3AEMCTBMIO BOAbI, MapoB BOAbl NN aTMOCHEPHbIX 0CAAKOB: He MeHee 30 MM Ans pabouyeit
apmatypbl 1 20 MM 415 pacnpefennTenibHON apMaTypbl U XOMYTOB B Ga/slkax M naMTax
BbICOTOM 40 1,5 M, a TaK)Xe B KOJIOHHAX C MEHbLLIEA CTOPOHOI Ao 1,5 m;

ANA NULEBbLIX MOBEPXHOCTEN KOHCTPYKLUMIA M YacTelr COOPYXXEeHUIA, NOABEPratoLLmnXCs
HenocpeAcTBEHHOMY BO3AENCTBUIO BOAbI (30HbI MEPEMEHHOMO FOPU30HTA BO/bl, MOBEPXHOCTU
BOAOC/IMBOB M BOAOCOPOCOB, 06K Be3HAMOPHbLIX TYHHENEN, NANTbI KPerjaeHns 0TKOCOB
KaHa/10B 1 T.M.) B COYETAHUN C BO3AENCTBMEM 3aMOPaXKMBAHNS—0TTanBaHWs, KaButTauum unm
NCTMPaHMS HaHOCaMK — He MeHee 60 MM 1 He MeHee [IByX ANaMETPOB CTEPXKHEN Ans pabouel
M pacnpeaennTenbHOW apmMaTypbl. OTO >Ke TpeboBaHMEe AO0MKHO BbINOMAHATLCA ANA
KOHCTPYKLMIA 1 3/1EMEHTOB COOPY)KEHWH, 3aLLMTHbIE C/ION 6ETOHA KOTOPbIX CUCTEMATUYECKU
NO/JBEepratoTCcs BO3AENCTBMIO NapoB BOAbI.
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ToNWMHY 3alUMTHOrO Cnosi GeToOHa B HKene300eTOHHbIX KOHCTPYKLMAX MOPCKUX
rMAPOTEXHUYECKMX COOPYXKEHWNIA HEOOXOAMMO MPUHUMATD:

4715 paboueii apmaTypbl CTEPXKHEBON — He MeHee 60 MM;

A1 pacrnpefenunTesibHoM apMaTtypbl 1 XOMYTOB — He MeHee 40 M.

[ns 3alUMTHBIX CN0eB GeTOHa LO/MKEH NPUMEHATLCA GETOH K/acca Mo MPOYHOCTU He
Hxe B20, npu 3TOM MOPO30CTOMKOCTb W BOLOHENPOHMLAEMOCTb 3TOr0 6eTOHA A0/HKHbI
ObITb He HVXe MPeAbsB/EHHbIX MPOEKTOM K NINLEBbIM MOBEPXHOCTAM AaHHbIX KOHCTPYKLMIA
NN YacTel COOPYXXEHNS.

Ona  cO0pHbIX >Kene300eTOHHbIX 3/IEMEHTOB  3aBOACKOrO  W3rOTOBMIEHWUA  NpW
NprMeHeHMN 6eTOHAa Klacca Mo NPOYHOCTU Ha okaTtve B15 v Bbile TO/LWMHA 3alMTHOIO
C/108 MOXET ObITb YMeHbLUeHa Ha 10 MM NPOTMB YKa3aHHbIX BbILLE BE/IMYUH.

Mpy akcnnyaTaumm >ene300eTOHHbIX KOHCTPYKLMWIA B YCMOBUSAX arpeccMBHON cpegpl
TO/NLMHY 3aLMUTHOrO CNos He06X0AMMO Ha3HauaTb He MeHee 60 MM.

6.9 B HeTpewmHOCTOMKNX >Kene300eTOHHbIX MANTaX W CTEHaX CEYEHMEM BbICOTOW
60 cM 1 6onee ¢ KoaduumreHToM apMmmpoBaHna Y < 0,008 npu HagnexalleM 060CHOBaHMM
[OMYCKaeTcs  MHOrOpA4HOE  PacrosioKeHWe  apmatypbl MO CEYEHUIO  3/IEMEHTAa,
CMOCOOGCTBYHIOLLIEE YMEHbLUEHNIO MAaKCUMa/IbHOW LUMPUHBI PacKpbITUS TPELMH MO BbICOTE
ceyeHus.

6.10 Ecnn cTepXHu apmatypbl pasMelLaroTcd B ABa M 6ofiee paga, TO AMaMeTpbl
CTEPXKHeN pAA0B LO/MKHbI OT/IMYATLCA APYr OT Apyra He 6osee, YeM Ha 40 %.

6.11 W3 ycnoBms  [ONTOBEYHOCTM  TUAPOTEXHWUYECKMX  COOPYXXeHuin  6e3
NpesBapuUTENIbHOTO HaMPsHXKEHUA AMaMeTp apmatypbl cnefyeT nNpuHMMaTb A1 paboueint
CTEPXXHEBOIN apmaTypbl M3 ropsyekataHoi CTaam He meHee 10 MM, And cnvpaiein n ons
KapKacoB M CETOK BSi3aHbIX WM M3rOTOB/IEHHBLIX C NMPUMEHEHWEM KOHTAKTHOW CBapKu — He
MeHee 6 MM.

6.12 MpofonbHble CTEPXHW PACTAHYTON M CXKaTOM apMaTypbl AO/MKHbI ObITb 3aBefeHbI
32 HOpPMa/bHOE WM HaKNOHHOE K MPOLO/IbHOM OCU 3/1eMeHTa CeuveHue, FAe OHU He
TpebyoTCS NO pacyeTy.

6.13 PacnpefenuTenbHyt0 apmaTypy A4S 37EMEHTOB, paboTalowmx B OAHOM
HanpaBfeHun, cneayeT HasHavaTb B pasmepe He 6onee 10 % OT niowagmn paboyeii apmaTypsbl
B MECTe Hanmbo/bLUEro n3rnbaroLero MOMeHTa.

6.14 Tpy BbLIMOMHEHNN CBapHbIX COEAMHEHWIA apMaTypbl CregsyeT  BbIMOIHATD
TpeboBaHNA AeNCTBYHOLMX HOPMATUBHbIX JOKYMEHTOB.

6.15 B KOHCTPYKLMSX, PaCCUNTbIBAEMbIX HA BbIHOC/IMBOCTb, B OHOM CEYEHWMN [O/MKHO
CTbIKOBATbCS, KakK npaBwio, He 060/5ee MOMIOBMHbI CTEPXHEBOM pacTAHYTOM paboyel
apmaTypbl. MMpuMeHeHVe CTbIKOB BHaxX/ecTKy (6e3 CBapKu M CO CBapKOW) ANA PacTAHYTOM
paboyeii apMaTypbl B 3TUX KOHCTPYKLMSAX HE AOMYCKAeTCs.

6.16 B n3rnbaemMbIx aneMeHTax npu BbicoTe ceveHns 6onee 700 MM y 60KOBbLIX rpaHeli
cnefyeT ycTaHaBnMBaTb KOHCTPYKTUBHbIE MPOAO/bHbIE CTEPXHW. PacCTOsHNE MeXAY HUMM
Mo BbICOTE [JO/MKHO ObITb He 60see 400 MM, Nowanb MOMEPEYHOro CeYeHUss — He MeHee
0,1% oT nnowagn ceyeHus GETOHA, MMEIOLLErO pa3Mep, PaBHbIA MO BbICOTE 3/1EMEHTA
PacCTOAHNIO MeXAY 3TUMU CTEPXHSAMU, MO LUMPUHE — MOJIOBMHE LUMPUHBI pebpa 3N1eMeHTa,
HO He 60nee 200 MM,

6.17 Y BCex MOBEPXHOCTEN XKeNe306eTOHHbIX 3/1EMEHTOB, BO/IM3N KOTOPbIX CTaBUTCA
NpPoAo/bHas pacyeTHas apmatypa, Heo6XxoAMMOo npeaycMaTpuBaTb TakKXKe MOMNepeyHyto
apmatypy, OXBaTblBalOLYK KpaiHue nNpofO/bHble CTEPXHMW. PaccTosiHMe — Mexay
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MOMePeYHbIMM CTEPXXHAMUN A0MKHO 6bITb He 60/1ee 500 MM 1 He 60/€ee YABOEHHOW LUNPUHBI
rpaHu anemMeHTa.

6.18 BO BHELEHTPEHHO CXaTbIX /IMHEAHbIX 37IEMEHTaX, a TaKXKe B CXaTOM 30He
M3rnbaemMblX 3/1EMEHTOB NPV HaMYMKA  YUUTHLIBAEMON B pacyeTe CXKaToM MpPOA0sSbHOM
apMaTypbl He06X04MMO NpeaycMaTpuBaTb YCTaHOBKY XOMYTOB.

PaccTosiHMe MeXay XOMyTaMu cnefyeT NPUHMMaTh B Bsi3aHbIX Kapkacax He 6onee 15d,
B CBapHbIX — He 6onee 20d , rae d — HaMMeHbLUWIA AnaMeTp CXXaToi NPOAONbLHOW apMaTypbl.
B 060m1x cnyyasx pacCTosHMe MeXAy XOMyTamu A0/KHO 6bITb He 601ee 500 MM.

KOHCTpyKUMA nonepeyHolr apMaTypbl A0/KHa 06ecrneunBaTb 3aKpensieHue CKaTbiX
NPOAO/bHbLIX CTEPXKHEN OT GOKOBOI0 BbIMy4YMBaHNSA B HO60M HanpaB/ieHNN.

B MecTax CTbIKOBKM pabouyeli apmaTypbl BHaxnecTKy 06e3 CBapku unv ecnu obuiee
HacblLeHne 3N1eMeHTa NPOJO/bHON apMaTypoii cocTasnsieT 6onee 3 %, XOMyTbl crefyeTt
yCTaHaB/MBaTb Ha PacCTosHMM He 60nee 10d 1 He 601ee 300 M.

B MacCMBHbIX BHELLEHTPEHHO CXaTbIX 3/1EMEHTax, PacCUMTaHHbIX 6e3 yyeTa CXaToi
apmaTtypbl, PacCTOsiHME MeXJY KOHCTPYKTMBHbLIMW [OMEPeUHbIMK CBA3AMU (XOMYTamu)
[OMNYCKaeTCs yBeNnumMBaTh A0 ABYX BbICOT (LUMPUH) 3/1EMeHTa.

6.19 PaccTosHve mMexX/y BEPTUKa/IbHbIMU MOMEPEUHbIMU CTEPXKHAMMW B 3/1EMEHTaX, He
MMEIOLLMX OTOTHYTOW apMaTypbl, U B Cny4vasx, Korfa rnornepeyHas apmatypa Tpebyerca no
pacuyeTy, He06X04MMO NPUHUMATb:

a) Ha NPUOMOPHbLIX yyacTkax (He MeHee 1/4 nponeta) NpW BbICOTE CEYEHUS MEHee U
paBHoW 450 MM — He 6onee h/2 n He 6onee 150 mwm;

npw BbicOTe ceyveHns 6onee 450 mm — He 60nee h/3 n He 6onee 500 Mm;

Mpu BbICOTE CeYeHUs, paBHou nnmn 6onee 2000 MM, — He 6onee h/3;

6) Ha oCTa/lbHOI 4YacTu nposneta npu BbicoTe cedeHns 300 — 2000 mm — He Gonee
(3/4) h n He 6onee 500 mwm;

npu BbicoTe ceyveHns 6onee 2000 mm — He 6onee (3/4) h .

6.20 B anemeHTax, paboTalolimxX Ha U3rnb C Kpy4veHueM, Bs3aHble XOMYTbl LO/DKHbI
ObITb 3aMKHYTbIMW C MePernycKoM MX KOHLO0B Ha 30 AvaMeTpoB XOMYTOB, a MpW CBapHbIX
Kapkacax BCe MOMepeyHble CTEPXHM 060MX HanpasBfeHWin A0MKHbI ObiTb MpPUBapeHbl K
Yr10BbIM MPOAO/IbHLIM CTEPXKHSM, 06pasys 3aMKHYTbIA KOHTYP.

6.21 OTBepCTVS B >XeNe306eTOHHbLIX 3/1eMeHTaxX CriefyeT pacrnofnaratb B npegenax
A4eeK apMaTypHbIX CETOK M KapKacoB.

OTBepcTMA C pa3mepamy, MPeBbILLAOLWMMA  pa3mepbl  SAYeeK CeTOK, LO/MKHbI
OKaM/IATLCA AOMNOMHUTENbHOM apmaTtypoil. CymMmMapHas niowafb ee CeYeHns JomkHa ObiTb
HEe MeHee CeyeHuns NpepBaHHOl paboyeli apMaTypbl TOTO XKe HarpaB/eHNs.

6.22 T[lpy NPOEKTMPOBaHWUN  CTANIEXENE300ETOHHbLIX  KOHCTPYKUMIA  Hag/IexuT
ob6ecneyrBaTb COBMECTHYHO paboTy apMaTypbl 1 CTa/lbHOM 06/MNL0BKW. TOMLWMHY 06/ML0BKM
cnefyet MpPUHMMaTb MWHUMaJIbHOM MO YCMOBUAM MOHT&Xa W TpaHCNopTMpoBaHus. B
CTa/IeXeNe300€TOHHBbIX 3/leMeHTaxX BOZOMOABOAALWEro Tpakta MOC TONWMHA CTanbHOM
06/1LLOBKM [O/MKHA NPUHMMATLCA U3 YenoBusa Asi < As (34ecb Asi M As - niowaab ceveHus
COOTBETCTBEHHO CTa/lbHOW OO/IMLOBKN N CTEPXHEBON apmaTypbl B PAacYeTHOM CeYeHUM
3/IEMEHTA).

6.23 ApmaTypa ene306eTOHHbIX KOHCTPYKLUMIA [O/MKHA MpeaycMaTpuBaTbCs B BUAE
apMochepM, apMONakeToB, CBapPHbIX KapKacoB, CETOK U LUTYYHON apmaTypbl.

Tunbl  apMOKOHCTPYKUMWIA crefyeT Ha3HayaTb C  YYeTOM MPUHATOrO  cnocoba
NpPomn3BoACTBa PaboT. OHM JO/MKHBLI 06ecneynBaTb BO3MOXXHOCTb MEXaHN3MPOBAHHOW Mogayun
GeToHa ¥ TLWaTeNbHOM ero NnpopaboTKu.
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YCTaHOBKY apmatypbl B >Ke/f1e300eTOHHbIX KOHCTPYKLMSAX HeobX0AMMO Mpou3BOAUTb
WHAYCTPUATIbHLIMU MeTOAaMM NPy MakCUMasibHOM 3KOHOMUWM MeTasifla Ha KOHCTPYKTUBHbIE
3NeMeHTbI 419 3aKpensieHns ee B 6/10ke 6eTOHUPOBaHUS.

YBenuvyeHne  NnowaaM  CeYeHUs  apmatypbl,  OMNpPefAesieHHOM  pacyeToM  Ha
9KCNJlyaTaunOHHbIe Harpysku, A0S BOCMPUATUA Harpy3oK CTPOUTENbHOro nepuoja, Kak
npaBuno, He JOMYCKaeTCs.

6.24 OTKpbITblIe MNOBEPXHOCTM GETOHHbLIX COOPYXEHWIA, HaxoAsWMecs B 30He
NepeMeHHOro YPOBHSA BOAbl U NOABEPraroLLmMecs BO3LENCTBMIO OTpuLaTeNbHbIX TeMmnepartyp,
a TaKXe OTKPbITble NMOBEPXHOCTW COOPY>KEHWIA, BO3BOAUMbBIX B YCNOBMSIX XXapKoro Cyxoro
KnMmara, JONyCKaeTcs apMUpPoBaTh CETKaMu U3 apmatypbl knacca A-ll auametpom 16 mm.
Bo BCex OCTa/lbHbIX ChyyasxX KOHCTPYKTMBHOE apMMpPOBaHWE OTKPbITbIX MOBEPXHOCTEN
GETOHHbIX COOPYXXEHUIA AONYCKAETCA TOMbKO NpK cneunanbHOM 060CHOBaHUMN,

[ononHWTeNbHbIE  YKa3aHUsi MO KOHCTPYMPOBAHWIO  MNpeaBapuUTeNlbHO
HanpPsKeHHbIX 3/1EMEHTOB

6.25 TMpn KOHCTPYMPOBaHWW NpPeABapUTeNIbHO HaMpsXKeHHbIX 3MEMEHTOB Cnefyet
BbINOMHATL TPe6OBaHWUA [eMCTBYIOLMX HOPMATUBHBLIX AOKYMEHTOB Ha MPOEKTMPOBaHMe
OTAENbHbIX BUA0B COOPYXXEHWIA N TpeboBaHMA 6.26 — 6.31.

6.26 lpuBapka W npuxBaTKa K HaTAHYTON apmatype Kakux-mbo [fetaneill He
[onycKaeTcs.

370 TpeboBaHWe He PacrpoCTPaHAETCA Ha NPUBAPKY feTaslel K KOHLAM Hanpsaraemoi
apmartypbl, BbICTYNalOLLMM U3 U3LeNns, Nocne nepegadun ycunmin 06xatus 6etoHa.

6.27 TlpofonbHY0 HeHanpsraemMyto apmatypy CchefyeT pacnonaratb 61mke K
Hapy>XHO/ MOBEPXHOCTW 37IeMeHTa C TeM, u4TOGbl MonepeyHas apmartypa (XOMyTbl)
0XBaTbIBa/1a HaMNpsAraeMyo apmarypy.

6.28 CTep)KHeBYIHO HanpsaraemMyto apmatypy B pPeOpucTbiX 3M1eMeHTax Cchegyet
pacrosiaraTb Mo 0CK KaKAoro pebpa aneMeHTa uamnm CUMMETPUYHO eil.

6.29 CoefuHeHVe NO [/MHE 3arOTOBOK apMaTypHbIX CTEPXXHENW W3 ropsyekaTaHoid
CTa/li nepuogmyeckoro npoguns guametpom 10 MM 1 6Gonee, Kak npaswuio, crefyet
NPOV3BOANTL KOHTAKTHOW CTbIKOBOW CBapKOMA.

Mpn OTCYTCTBMM 060pPYAOBaHUA [ KOHTaKTHOW CBapKW [OMYCKAeTcs MPUMEHSTb
AyroByto cBapky. CTep)kHM apmaTypbl Knacca A-l11B He06X0AMMO CBapuBaTb [0 BbITSXKMU.
CBapHble CTbIKM PacTAHYTbIX CTePXXHeld He peKOMeHAyeTcsi pacnonaraTb B MecCTax
HanMb0/bLLNX YCUITWIA.

6.30 ¥ KOHL0B npeaBapuTe/ibHO HaNpPsHKEHHbIX 3/IEMEHTOB [JO/MKHA ObITb YCTaHOB/EHA
[ONOMHUTENbHAA NorepeyHas apmarypa (CBapHble CeTKW, 0XBaTblBatOLLMe BCE MPOLO/IbHbIE
CTEPXXHU apmatypbl, XOMyTbl U T.N. ¢ warom 5-10 cm) Ha AAnHe yyacTka He meHee 60 %
30HbI Nepefaymn HanpsXKeHWn n He MeHee 20 cwm.

Ecnn  Hanparaemas npogosibHas apmartypa Yy TOPLOB 3/71eMeHTa pacriofiaraercs
COCPeSOTOYEHHO Y BEPXHEN WM HUDKHEW rpaHW, TO Ha KOHLEBbIX y4yacTKax Heob6XoauMmo
npesycMarpueath MOMepeyHyro apmMaTtypy (He y4yumTbiBaeMyK B pacyeTe Ha MorepeyHble
CU/bl).

CymmapHas nsowiaab nonepeyHolr apmaTtypbl AO/MHKHA Ha3HayYaTbCA TakoW, YToObl 3Ta
apmatypa Morfia BOCMPUHATL B KOHCTPYKUMAX, He PacCUMTbIBAEMbIX Ha BbIHOC/MBOCTD,
20 %, a B KOHCTPYKLMAX, pacCUMTbIBaeMbIX Ha BbIHOCAMBOCTb, 30 % yCUNNA HaTAXKEHUA B
NPOAO/IbHOM HanpAraemMo apmaTtype, KOTOpas pPacrofiokeHa Y OAHOW rpaHU CYeHusi, C
Y4YeTOM NepBbIX NOoTepb.
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CyMMapHyo niowaab ceveHns JONOMHUTENbHOM MOnepeyHoi apMaTypbl HEO6X0AMMO
onpefensatb No opmynam:
A1 KOHCTPYKLMIA, HE pacCUMTbIBAEMbIX Ha BbIHOC/IMBOCTD:

Asw,ad =0, 2(Gsp / st) Asp (20)
[1151 KOHCTPYKLWIA, pacCUMTbIBAEMbIX Ha BbIHOC/MBOCTb:
Asw,ad = O’3<Gsp / st) Asp (21)
roe osp — TMNPEABAPUTENIbHOE HAMpPsHKEHWE B apMaType C yHeTOM NEPBLIX MOTEPD;
Asp — Hanbonbluaa n3 ﬂﬂOLlJ.&,U.EVl ceyeHunq HarlpﬂraEMOVI I'IpO,CI,OﬂbHOI'/'I apMatypbl,

pacrosioXKeHHOW BHYTPU XOMYTOB Y OHOW IpaHn CeveHus.
6.31 [lono/nHuTeNbHYIO MOMEepeyHyo apMaTtypy pekoMeHAyeTca npedycmaTpuBatb
B BMAE CBapPHbIX 3aMKHYTbIX XOMYTOB M3 apMaTypHoI ctanm Knaccos A-11 nnmn A-l11.
Ecnn u3 ycnosua onupaHua 3nemMeHTa Ha ero KOHLEBOM Y4acTKe YycTaHaB/MBaloT
CTa/IbHYHO OMOPHYIO NIUTY, TO AONOSHUTE/ILHYIO MOMNEPEYHYI0 apMaTypy CleayeT COeJMHATL
C Hei CBapKOoiA.

7 OCHOBHbIE pacyeTHbIe NMOI0XEHUA

7.1 PacyeTbl 6ETOHHbIX W XKeNne306eTOHHbIX KOHCTPYKLMIA HEO6X0AMMO NPOM3BOAMTb
no MeToAy NpeaenbHbIX COCTOAHMI B cooTBeTCTBMM ¢ CIM 58.13330.

BeTOHHblE U Kene306eTOHHbIE KOHCTPYKUMW [LO/MKHbI YAOB/ETBOPSATL TPeboBaHWUAM
pacyeta Mo npegesibHbIM COCTOSIHUAM MEPBOW TPYMMbl MPU BCEX COYETaHUAX Harpysok
1 BO3AENCTBMIA, a NO NpeaeibHbIM COCTOSIHUAM BTOPOM rPynmnbl — TOMbKO MPY OCHOBHOM
COYeTaHMMN Harpys3oK 1 BO3AENCTBUNA.

PacyeT no npefesnbHbIM COCTOSAHWAM, Kak MpaBwio, creayet Mpov3BOAUTbL A1 BCEX
CTaauii BO3BEAEHWS, TPAHCMOPTUPOBAHNSA, MOHTaXa 1 AKCMyaTauMm KOHCTPYKLNN.

7.2 BETOHHbIE KOHCTPYKLMM HEOOXOAMMO pacCUMTbIBaATD:

Mo npeAenbHbIM COCTOAHMSAM MEPBOM rPYMMbl — MO MPOYHOCTU C NPOBEPKON
YCTOMYMBOCTU MOMOXKEHMS 1 (HOPMbI KOHCTPYKLMM B COOTBETCTBUM C pa3aeniom 8;

No npefenbHbIM COCTOSHUAM BTOPOM Tpyrnnbl — MO 06pa30BaHWO TPeWwWH — B
CO0TBeTCTBUM C pasgenamn 9 u 10.

YKene3o6eToHHbIE U CTa1eXene306eTOHHbIE KOHCTPYKLMW CliefyeT pacCUUTbIBATb:

No npeaenbHbIM COCTOSHMSIM MEPBOM FPYMMbl — MO MPOYHOCTU C MNPOBEPKON
YCTOMYMBOCTU MONOXEHUA N (HOPMbI KOHCTPYKLMN M MO BbIHOC/IMBOCTW MPY MHOTOKPATHO
MOBTOPSIOLLIENCA Harpy3Kke B COOTBETCTBMM C pa3aesiom 8;

No npefenbHbIM COCTOSHUAM BTOPOW rpynmnbl — M0 06pa3oBaHUI0 TPewuH B TeX
Cnyyvasx, Korga no ycnoBusim HOPMaJibHOM 3KCMyaTauumn COOPY>KEHWUS HE A0MYCKaeTca UX
o6pasoBaHune (TPELYMHOCTOMKME KOHCTPYKLUMW) UK MO OTPaHNYEHNIO BETMYUHBI PacKPbITUS
TpewmH (HETPELLMHOCTOMKNE KOHCTPYKUMM) M MO AedopmaumsaMm B TeX Ciay4vasix, Korga
BEMUYMHA MNEPEMELLEHNIA MOXET OrpaHMYMTb BO3MOXXHOCTb HOPMa/IbHOW 3KCM/yaTauymm
KOHCTPYKLMUN NN HAXOAALLMXCA Ha Hell MexaHU3MOB B COOTBETCTBMU C pa3genom 9.

Mpy  NPOEKTUPOBaHWUM  CTaNIEXKeNIe300eTOHHbIX  KOHCTPYKUMIA  AOMNOMHUTENIbHO
HeoOX0AMMO  pacCuMTbiBaTb MPOYHOCTb  META/IIMYECKOW OONMLOBKM Ha  AEWCTBUE
TPaHCMOPTHBIX, MOHTAXHbLIX W CTPOUTESIbHBIX HArpy3oK (B COOTBETCTBUWM CO CreunasibHO

24



CI 41.13330.2012

pa3paboTaHHbIMKM TEXHUYECKUMW YCNOBUSMM) U aHKepPOB, 06ecnevmBaloLnX COBMECTHYHO
paboTy NMCTOBOIN apmaTypbl U 6eTOHA.

7.3 CO60pHO-MOHONMUTHbIE KOHCTPYKLMK, a TakXKe KOHCTPYKLMMW C HECYyLLEen apMaTypoii
HaZ/IeXNT paccynTbIBaTb ANA ABYX CTaauid paboTbl KOHCTPYKLNN:

A0 NpUoBpeTeHNss 6ETOHOM, YNIOXKEHHbIM Ha MeCTe WCMO/b30BaHNA KOHCTPYKLMK,
3afjaHHON MPOYHOCTU — Ha AeNCTBME COOCTBEHHOIO Beca 3TOro GETOHa M APYrmMx Harpysok,
AENCTBYHOLLMX Ha AaHHOM 3Tare BO3BEAEHMWS COOPY>KEHNS;

nocne NpUobpeTeHNss GETOHOM, YNOXEHHLIM Ha MeCTe UCMO0/b30BaHUS KOHCTPYKLMK,
3a[laHHON MPOYHOCTN — Ha Harpysku, AENCTBYHOLME MNPW 3KCNAyaTauunm KOHCTPYKLWK,
BK/It04ast COGCTBEHHbIN BEC.

PacyeT Ha MPOYHOCTb MPOM3BOAMUTCA Ha PacyUeTHble Harpy3ku pasfefibHo Mo AsyM
rpynnam 6e3 CyMMUpPOBaHUS YCUINIA N HANPSHKEHWIA.

7.4 Onsa coopyxeHuii | n Il KnaccoB, 3aaHKepPeHHbIX B OCHOBaHWeE, Hapsay C pacyeToM
KOHCTPYKLUWIA crieflyeT MpOn3BOAUTL 3KCNEepUMEHTa/IbHbIE UCCNEA0BaHUSA 411 OnpeaeneHus
HEeCYLLIen CNOCOBHOCTM aHKEePHbIX YCTPOMCTB, penakcauumn HanpsXKeHWin B 6eTOHE, CKa/lbHOM
OCHOBaHWMW 1 aHKepax. HeobxoanmMo npegycmarpmsaTb MEPONPUATMS MO 3alUMTe aHKEPOB OT
KOppo3uu.

[ns  npefBapuTeNlbHO  HAaMNPSHKEHHbIX  KOHCTPYKLUMIA  peKOMeHAYeTCcs B MPOEKTe
npegycmarprBatb BO3MOXXHOCTb MOBTOPHOIr0 HaTsXKEHWUA aHKEPOB U/IM MX 3aMeHbl, a TakXke
NpPoBefeHNe KOHTPO/IbHbLIX HabMOAEHWIA 38 COCTOSAHEM aHKEPOB B GETOHE.

7.5 Tpun pacyete 31eMEHTOB COOPHbIX KOHCTPYKLMIA Ha YCUNWUS, BO3HMKAKOLLME MpW
nogbeme, TPaAHCMOPTUPOBAHUM W MOHTAaXe, Harpysky OT COOCTBEHHOro Beca 3/leMeHTa
cneayeT BBOAMUTL B pacyeT ¢ KO3(h(hMumeHTaMn JUHAMUYHOCTW.

7.6 Cnocob OLEHKN NPOYHOCTU M TPELMHOCTOMKOCTM GETOHHBLIX W XXene306eTOHHbIX
31EMEHTOB (N0 YCUAMAM WX NO HaNPsHXKeHWAM) onpeaenseTcsl COOTHOLLIEHMEM NUX pa3MepoB.
B Ttabnunue 19 npusefeHa KnaccuguKkaums 3NeMEHTOB U CNOCOObI OLEHKN HaCTYMNIeHNs KX
npefeNibHbIX COCTOSAHWI B 3aBUCUMOCTM OT COOTHOLLIEHMS X pa3MepoB.

7.7 Tpn npoBepke HECYLEN CNOCOGHOCTM W MPUTrOAHOCTM K  HOPMabHOW
aKcnnyaTauum COOPYXKEHUS BHYTPEHHME Yycunus (M3rnbatowjme n KpyTALME MOMEHTI,
HOpMa/lbHble U Mepepe3blBaloLLme CUIbl), HaMNPsSHKEHUS, MepemeLleHns M Yribl NoBopoTa
cnefyeT onpeaenatb, Kak MpaBWIo, C YYETOM HEeYnpyroro MoBeAeHUs KOHCTPYKLWNA,
06YyCNOBNMEHHOIO0  TPEWMHOOOpa3oBaHMEM M MOM3Y4ecTbld  GETOHa,  HENMHEWHOMN
3aBMCUMOCTBIO MEXAY HanpshKeHuaMr 1 feopmauusamy MaTepuasioB, a TakKXe C YYeTOM
nocnefoBaTe/lbHOCTU BO3BEAEHNSA U HarPY>XXEHUS COOPYXKEHNS.

JlonyckaeTcs ycunma W HanpshkeHUs B CEYEHWUAX 3/1EMEHTOB ONpeenstb B
NPeANONOXKEHNN YNPYroi paboTbl KOHCTPYKLMMN B TEX Cly4asx, KOrga pacyeT BbIMOMHAETCA
Ha npesBapuTeNbHON CTaaum NPOEKTUPOBAaHUS COOPYIXKEHNS.

7.8 Mpun onpegeneHMn NNHENHbIX MNEpPeMELLEeHWI A U YrnoB MOBOpPOTa Heo6XoAuMo
YUNTbIBAaTb M3MEHEHME XECTKOCTU CeYeHWin B pesynbTare TpeLmHoobpa3oBaHusi B GETOHE.
Ycnosus TpewmHoobpa3oBaHns crnefyeT NPUHUMaTL B COOTBETCTBUM C pasgesiom 9.

B cTatnyeckn HeonpeaenMbIX CTEPXKHEBbLIX KOHCTPYKUMSAX, TOHKMX NANTaX U apKax
BHYTPEHHME YCUNMS W MepPeMELLeHNs credyeT OnpeaensTb MeToAaMu CTPOUTENbHON
MEXaHWKN C Y4YeTOM, KakK MNpaBW0, HEeynpyroim paboTbl, 06YCNOBNEHHON W3MEHEHVEM
YKECTKOCTW CeYeHuii B pesy/bTaTe TpewmHoobpa3oBaHns B GETOHE.

7.9 Tlpu OuUeHKe MNPOYHOCTM W TPELLMHOCTOMKOCTU 31eMEHTOB (GasIKM-CTEHKM,
KOHCO/IbHble CTEHKW, TO/NCTble apkKu W TPybbl U OO6bEMHbIE 3/1EMEHTbI) MOCNeLHUe
onpeaenstoTCs MeTo4aMu TEOPUN YrPYrocTu.
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7.10 TpoBepKy MPOYHOCTM M TPELLMHOCTOMKOCTN KOPOTKMX Oa/l0K U KOHCOMEN,
TONCTbIX M/IAT U apOK CPeAHEN TOMLLMHBI JOMYCKaeTCA NPOM3BOAUTL Kak MO HarpsXKeHusMm,
TakK 1 No ycunuam. HanpsXeHns B pacyeTHbIX CEYEHNAX 3/lEMeHTa ONpeaensaTca MeTogaMu
Teopumn ynpyroctn (cMm. 7.7), a ycunms — MO Be/MYMHAM PaBHOAENCTBYIOLMX 3MHOp
HanpsbkeHnin B ceveHnn: N = D — Z; M = Dz (3gecb D n Z — paBHOAeNCTBYtOLME 3MHOP
COKUMAKOLLMX U pacTArMBAtOLLMX HANPSHKEHWIA; Z — NIeY0 Napbl BHYTPEHHUX CUT).

7.11 T1AnTHble 3NeMEeHTbl KOHCO/IbHOrO TWMa WAM  Onupalowuecs no AByMm
MPOTUBOMOJIOXHLIM CTOPOHAaM, Harpyska rno LMpUHe KOTOPbIX pacrnpegeneHa paBHOMepHO,
paccunTbLIBAOTCA MO MPOYHOCTM WM TPELYMHOCTOMKOCTM aHa/IorMYHO KOHCO/bHBIM  U/IN
6aslouHbIM  3n1emMeHTaM. PacyeTbl B 3TOM C/lydae MPOM3BOAATCA A9 Yy4yacTka NuTbl
eAMHNYHON LUINPUHBI.

Ta6nunuya 19
No OTHOLLEHME Cnoco6 OLeHKN HacTynieHns
FI.I:I. pasmepos HaumeHoBaHue anemeHTa npesenbHOro CoCTosAHUA
afeMeHTa no ycunusm | Mo HamNpsHKeHUAM
A. BanioyHble KOHCTPYKUMM —b <3 h

1 I/h>6 CTep>KHEBOW 3/1eMEHT — Gasika + —

2 3<1/h<6 |KopoTkas 6anka + +

3 I/h<3 basika-cTeHka - +

B. KoHCOosbHbIE KOHCTPYKUMK —b < 3 h

4 I/h>3 CTep>KHEBOWA 3/1EMEHT — KOHCO/b + —

5 15<1/h<3 |KopoTKas KOHCO/b + +

6 1/h<1,5 KoHconbHas cTeHKa - +

B. MNAnTHbIE KOHCTPYKUMM —b > 3 h

7 alh>6 ToHKas nauTa + _

8 3<al/h<6 |Toncraa naura + +

9 a/h<3 OOGbEMHbIA 3NEMEHT - +

I". ApPOYHbIE N KOJbLEBbIE KOHCTPYKLIMM

10 t/R<0,1 |ToHKas apKa, KO/bLO - _

11 | 0,1<t/R < 0,25 |ApKa, KONbLO CpeaHeli TOMLLMHBI + +

12 t/R>0,25 |Toncraa apka, KosbLO - +

MpuMmeyaHue— B Tabnnue NPUHATLI CeaytoLLme 0603HaYeHNS:

| — pnvHa (Nponet) 6asiku UM KOHCONK;

b 1 h — coOTBETCTBEHHO LUMPUHA M BbICOTA NOMEPEYHOIO CEYEHNS 3MEMEHTE,;
a — J/IMIHa MeHbLLUER CTOPOHbI NANTBI;

t — TONLMHA apKK, CTEHKW KOMbLIA;

R — painyc 0CceBOW IMHUN apKu, KOMbLA.

7.12 BenvuvHy npoTMBOAABNEHNA BOAbl B PACUETHbIX CEYEHUSX 3/1EMEHTOB CrefyeT
OrnpeaensTb C Yy4eTOM YCNOBUIA paboTbl KOHCTPYKUMIA B 3KCMyaTaLMOHHBIA MepUoS, a Takxe
C YYETOM KOHCTPYKTUBHBIX U TEXHO/IOMOHYECKNX MEPONPUATUI, YKa3aHHbIX B 4.7.

B anemMeHTax MacCMBHbIX HaropHbIX OGETOHHbLIX W >Kee306eTOHHbIX KOHCTPYKLMMA
TMAPOTEXHUYECKUX COOPYXKEHWI MPOTMBOAAB/EHVE BOAbl HEOOXOAMMO YUWTLIBATb Kak
06beMHYH0 cuny 1 onpepensTs no CI 40.13330.
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B CTepXXHeBbIX M NANTHbLIX 3/IEMEHTaX NPOTMBOAABNEHME BOAbI CNeAYeT yUMTbIBaTb Kak
pacTArvBatoLLyto CUy, NPUIOXEHHYHO B PacCMaTpMBaeMOM PacHeTHOM CeYeHuM, Mpu 3TOM
06bEMHBI BEC MaTepuaia NPMHNMaeTCs 6e3 yyeTa B3BELLNBAHMS.

MpoTrBOAaB/EHNE BOAbI CNeAyeT YUUTbIBaTb KaK Npu pacyeTe CeYeHuid, CoBNajatoLwmnx
CO LUBamMy 6ETOHMPOBaHUSA, TaK Y MOHOMUTHBIX CEYEHMWIA.

7.13 Ycunme nNpoTMBOAABNEHMS B PaCUETHbIX CEYEHMSAX HAmMOPHbIX CTEPXKHEBbIX,
MANTHBIX, aPOYHbIX N KOMbLEBbLIX 3/1EMEHTOB CNeAyeT NPUHMMATb PaBHbIM MOLLAAW 3MHOPbI
HanpPsXeHWiA, 06YCNOBNEHHbIX BO3AENCTBMEM NPOTMBOAAB/EHNS. YKa3aHHble HarpsXKeHus B
OTAENbHbIX TOYKaX CEYEHUS MPUHMMAKOTCS PaBHbIMUA Poizb, FAE P — WHTEHCUBHOCTb
rMAPOCTaTUYECKOrO [aBneHns, ol2b — KO3(PULMEHT 3(htheKTUBHON nnowaam
NPOTUBOAAB/NEHUSA B OETOHE.

[ns TPEeWwmMHOCTOMKNX 3NEMEHTOB CneayeT NPUHUMAaTb NNHENHbIA 3aKOH M3MEHEHMS
WHTEHCMBHOCTM TMAPOCTATUYECKOro [aB/feHUA BOAblI OT BEe/IMYMHBI AaBNEeHUSt HA HaropHOM
(BEPXOBOW) rpaHn A0 BENNYUHBI AABNEHNS Ha HN30BOW rPaHu.

[Nns HETPELMHOCTOMKNX 3NIEMEHTOB NIMHEWHbIN 3aKOH M3MEHEHUS TMAPOCTaTUYECKOro
[aBneHns cnedyeT MNpPUHMMATb TONbKO B Mpefdenax CXaToill 30Hbl ceveHus. B npegenax
TPeLMH NPUHUMAETCA paBHOMEPHOe AaBieHue, ornpeaenseMoe 3arnybneHnem TpewmH nog
YPOBEHb BOAbI.

KoathpmumeHTb! aeKTMBHOM Niowaan NpoTUBOAABIEHUSA owb /11 COOPYXKEHWIA | 1 11
K/1accoB cnefyeT onpefensTb Ha OCHOBaHWMW 3KCMNEPUMEHTa/IbHbIX WUCCNEA0BHUIA C YYETOM
NPOTUBOGUNLTPALMOHHbIX YCTPOWCTB.

Mpy  OTCYTCTBUM  [@HHBLIX  3KCMNEPUMEHT/IbHbIX  WUCCMELOBaHWA B CEYEHUAX
N3rmbaemblX, BHELIEHTPEHHO CXKaTbIX M BHELEHTPEHHO PacTAHYTbIX 31EMEHTOB A0MNYyCKaeTcs
NPUHMMATL CNefytoLLMe 3Ha4YeHNS o :

1,0 — B pacTSIHYTO 30He CeYeHWIA 1 B 30He PaCNpPOCTPaHEHNS TPELLMH;

0 — B CXKaTO 30He CeYeHWI 3/1IeMEHTOB.

BbicoTa cXaToli 30Hbl 6eTOHa OnNpeAenseTcs NCX0Aa U3 TMNoTe3bl NIOCKMX CeYeHuid. B
HETPELMHOCTOMKMX 3MIEMEHTaX paboTa pacTsHYTOro 6eToHa He yuuTbiBaeTcs, a hopma
3MOPbl HANPSXXEHNA 6ETOHA B CXKATOM 30HE CEYEHUS MPUHNMAETCS TPEYro/bHOA.

Bug Hanps)KeHHOro COCTOSIHMS  CeYeHUs Mpu  OnpefeNieHnn  JONOMHUTENbHBIX
HanpPsHKEHWIA yCTaHaB/IMBAETCA UCXOAS M3 TMNOTE3bl NAOCKMX CEYEHUIA NMpU AENCTBMN BCEX
Harpy3ok 6e3 yyeta Cu/bl NPOTUBOAAB/EHNS.

7.14 Tlpn pacyeTe 3NEMEHTOB OETOHHbIX W >KENe306eTOHHbIX KOHCTPYKLMIA
rMAPOTEXHUYECKMX COOPYXKEHWIA [OMYCKaeTca npu cneumasbHOM 060CHOBaHUW YUUTbLIBATb
[ONO/HUTENbHbIE  CBA3W  CTPOMTENbHOIO MNepurofa, HOCALWME MOCTOSHHBIA — XapakTep
(acTakagbl, Na3oBble KOHCTPYKLMMW, GafKM NOAKPAHOBbLIX MyTei, AONOMHUTENbHAsA apMaTypa
AJ15 NPOM3BOACTBA paboT U1 T.1.).

7.15 PacueTbl 31eMEHTOB GETOHHbIX U XeNe306eTOHHbLIX KOHCTPYKLUMIA, MOANEXaLlmX
YCU/IEHUIO, TMpPU  UX PEMOHTE WM PEKOHCTPYKUMKM, ChefyeT MNpPOBOAUTL C  Y4YeTOM
(haKTUYECKMX KMNacCoB 6GeTOHAa, HanmpshkeHWi B GETOHe WM apmaType, MMEBLUMX MECTO K
MOMEHTY Havaa PEKOHCTPYKLUMK, U anarpaMm Led)opMmpoBaHms 6eTOHa 1 apMaTypbl.

7.16 Tpy NPOEKTMPOBAHUN TUAPOTEXHUYECKUX COOPYXKEHWUI pacyeTbl, KOTOpble He
PernaMeHTMpoBaHbl HaCTOALMMIW  HOpMamy  (pacyeTbl MNpeABapUTeNIbHO  HAaMNPSHKEHHbIX
KOHCTPYKLWIA, pacyeT CeyeHWin B O06LLEM Cly4vae, B TOM YMCNE pacyeT Ha KOCoe
BHELEHTPEHHOE CXaTue W KOCOM M3rmb, pacyeT KOPOTKMX KOHCOMeW, pacyeT Ha
NpoAaBNMBaHNE N OTPbIB, pacueT 3aKNaAHbIX AeTaneil U ap.), PEKOMEHAYETCS BbIMOMHATL MO
yKa3aHWsAM [eCTBYHOLMX HOPMATUBHBLIX LOKYMEHTOB. Mpu 3TOM Heo6X0AUMO Y4MTbiBaTb
KO3 UL MEHTbI, MPUHATLIE B HACTOSALLMX HOPMaXx.
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7.17 PacuyeT 3/71€MEHTOB KOHCTPYKLMIA Ha BbIHOC/IMBOCTb HEOOXOAMMO MPOM3BOAUTH
NPy YnUcNe LMKIOB M3MeHeHUs Harpysku 2 -10° n 6Gonee 3a Becb pacyeTHbIA CPOK
aKcnayaTauumy COOPYXXeHUs (HarnpuMep, MPOTO4YHbIE YacTW FUApoarperaTos, BOLOCOPOCH,
NANTbI BOLO60S, NOAreHepaToOpHble KOHCTPYKLUMA 1 Ap.).

8 PacueTbl 3/1EMEHTOB GETOHHbIX M XXene306eTOHHbIX KOHCTPYKLUMIA Ha
MPOYHOCTb M BbIHOC/INBOCTb

PacuyeT 6eTOHHbIX 3/1EMEHTOB Ha NMPOYHOCTb

8.1 PacueT NpOYHOCTM 3MEMEHTOB, YCNOBMS, HACTYMMEHUA MpPeAenbHbIX COCTOSAHWIA
KOTOpbIX BblpaXatoTcs uepe3 ycunusa (tabnuua 19), cnegyeT nNpousBOAWTbL A5 CEYEHWIA,
HOpPMasbHbIX K UX MPOAO/bHON OCK, B COOTBETCTBMM C YKa3aHUAMM AaHHOro nogpasjena.

PacueTbl MPOYHOCTM 3MEMEHTOB, B KOTOPbIX YCMOBUS HACTYMNMEHUS MNPeAenbHOro
COCTOSIHUA He MOTYT ObITb BbIP@XEHbI Yepe3 YCUNSA B CEUYEHUAX, CNedyeT BbIMOMHATL AN
NAoWAAoK AeMCTBMS FNaBHbIX HanpshkeHui (Tabnuua 19) B COOTBETCTBUM C YKa3aHWUAMM
AaHHOr 0 nogpasgaena.

8.2 BHELEHTPEHHO CXXaTble 3/71EMEHTbI, B KOTOPbIX MO YCMOBUAM 3KCMyaTauun
AOnycKaeTcs 06pa3oBaHMe TPELUMH, pacCcuMTbiBalOTCA 6e3 yyeTa COMPOTMBIEHUS GETOHa
PacTAHYTOM 30HbI CEYEHMSI.

Bce n3rnbaemble 3NEMEHTbI, & TAK)Xe BHELIEHTPEHHO CXaTble 3/1eMEHTbI, B KOTOPbIX N0
YCNOBUSAM 3KCM/yaTalmn He A0MYyCKaeTcs 06pa3oBaHMe TPELLUH, PacCUMUTLIBAKOTCS C YYETOM
CONPOTMBEHUN GETOHA PaCTHXKEHMIO.

8.3 BeTOHHbIE KOHCTPYKLMK, MPOYHOCTL KOTOPbIX OMpefenseTcs NPOYHOCTbIO 6eTOHa
PacTAHYTOM 30HblI CeYeHWs, AOMYCKAeTcsa MPUMEHSTb B TOM Cfy4ae, ecnm 06pas3oBaHume
TPEWMH B HUX HE MNPUBOAMT K paspyLUEHWMO, K HedonycTUMbIM Aedopmaumsm Wanm K
HapyLLEeHNO BOAOHENMPOHMLAEMOCTM KOHCTPYKUMMK. Tlpn 3TOM [A0/MKHa ObiTb MpOBeAeHa
NpoBepKa TPELUMHOCTOMKOCTN 3/IEMEHTOB TaKMX KOHCTPYKLMIA C Y4eTOM TemrepaTypHo-
BTAXKHOCTHbIX BO3AE/CTBUIA B COOTBETCTBUM C TpeboBaHMAMM pa3aena 10.

8.4 PacueT OETOHHbIX W3rNM6GaeMbIX 3/1EMEHTOB CUMMETPUYHBLIX OTHOCUTENIbHO
NNOCKOCTU [EeNCTBUA Harpy3ku, YCN0BUSA, HacTYMNeHUst NPeaenbHOro COCTOSIHUSA KOTOPbIX
BbIpaXXaroTCs Yepes ycunms, HeobxoAMMo NPoM3BOAUTbL NO hopmyne

YieYnM < vcVpRoeWe (22)

rae Yic, Yn— KO3(hpuLmeHTbI, nprHMmaeMble no CI1 58.13330;
Yc — KOAMUMEHT  yCNnoBMiA  paboTbl  COOPYXKEHWS,
MPUHUMAEMbIA MO  CTPOUTE/IbHBIM ~ HOpMaM 1
nMpaBuiamM Ha MPOEKTMPOBaHME OTAE/bHLIX BWA0B
TMAPOTEXHNYECKNX COOPYXKEHWIA;
Yb=Yb1 * Vb2 * Vb3 * Vb4 - Yb13 - Yb14 * Ybi5s — KOAPPULMEHTI YCNOBWIA paboThl 6€eTOHa,
NpYHUMaeMble rno Tabnuue 5;
Rbt — pacyeTHOE CONPOTUB/IEHNE GETOHA HA PACTSHXKEHWE,;
Wi — MOMEHT  COMPOTMB/IEHNUA ANS  PacTAHYTON rpaHu
CeyeHust, onpegensieMblii B NPeAnosioXXeHUN yrpyrow
paboTbl 6eTOHA.
8.5 BHEUEHTPEHHO ©XaTble 3/1eMEHTbl OETOHHbLIX KOHCTPYKUWIA, CUMMETPUYHBIE
OTHOCUTENbHO [eMCTBUS Harpy3Ku, YCI0BUS HACTYNEHNS NPeaelbHOro COCTOSHUS KOTOPbIX
BbIPXXAKTCA 4Yepe3 YCUNus, CneayeT paccuMTbiBaTb B MPEANOSOXEHUN Ynpyro paboThbl
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6eToHa (PUCYHOK 1) M3 yYCMOBMSI OrpaHUYEHUs BESMUMHBLI KPAeBbIX CXUMAOLMX W
PACTArMBAIOLLMX HANPSHYKEHWIA MO CNeayoLyM hopmynam.
Mpw pacyeTe 63 yueTa CONPOTUB/EHUS GETOHA PacTSHYTOIN 30HbI:

VicYnOb = PYc¥bRy. (23)
roe  ob KpaeBoe CXKMMaloLLee HanpsaXeHue;
¢ KOIPMULMEHT,  yuMTbiBaOWNIA  BAUSHME  TUOKOCTM  3/IEMEHTOB W
npuHMMaeMblii no Tabnuue 20;
Yb Yb1 - Yb2 - Ybi4 * Ybi5,
Rb pacyeTHOE COMPOTMB/IEHNE GETOHA Ha CXKaTue.
Tabnuya 20
|o /b |o /r
[Nd ceveHns ONA CeveHnst MPOM3BOJILHONM KoadhuupeHT ¢
MPAMOYrO/IbHO (POpPMbI CYMMETPUYHOI (hopMbI
Do 4 o 14 1,0
4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86
M pumedyaHune — 0O603HaYeHNs, MNPUHATbIE B Ta6J'IVILI,eZ lo — pacyeTHaa A/IMHa 3NEMEHTA, b -
HaMMeHbLUNIA pasMep NpPAMOYrosibHOro Ce4eHua; r — HaVMEHbLLINIA pagnyc NHepunn ce4eHumA.

Ly
1

L

it

(e

a — 6e3 yyeTa ConpoTmB/ieHNs GETOHA PaCTAHYTOM 30HbI;
6 — C y4yeTOM CONpOTUB/EHNS BETOHA PACTAHYTON 30HbI

PucyHok 1 — Cxema yCUnuii 1 anopa HanpsiKeHWii B ce4eHU, HOPMaslbHOM

K I'IpO,EI,OfIbHOVI OCU BHELUEHTPEHHO CKaTOoro 6eTOHHOI0 3/1IeMeHTA
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MPSMOYro/bHbIE CEYEHSI PACCUMTLIBAKOTCS MO hopMyre
Tie¥oN <157.7,0(05-mR,F (24)

roe  F =Dbh - nnowaab nonepeyHoro ceveHns snemeHTa;
N = eo/ h — OTHOCUTENbHbIN 3KCLEHTPUCUTET NPUNOXKEHNS HArpPy3KHM.
Mpwn pacyeTe C y4eTOM COMPOTUBNEHNS BETOHA PaCTAHYTOW 30HbI:

V1Yo (NEg /W, =N /F) <oy v, Ry, (25)

roe W, — MOMEHT CONPOTWB/IEHWA [ANA PaCTAHYTOW TpaHU CeyveHus, Oonpefensembli B
NPesnonoXeHUn ynpyrom paboTbl 6eTOHa,;

Yo = Vb1 Vb2 Vb3 Vb4 V13 Vb14 " Vbi15-

Mo dopmyne (25) cnefyeT pacCuMTbiBaTb TakXKe BHELEHTPEHHO CXaTble 6eTOHHbIe
3/1eMEHTbI C OHO3HAYHOM 3NOPO HanpPsHXKeHW npu eo < Wt / F.

8.6 Mpu pacuete rMOKMX GETOHHBIX 3neMeHTOB npu lo / b > 12 nnn lo / r > 35 cnepyet
YUNTbIBaTb B/USHUE [A/IATENIbHOrO [AENCTBMS HAarpy3kM Ha HeCyLllyr Crnoco6HOCTb
KOHCTPYKLMWN B COOTBETCTBUM C TPe6OBaHUAMUN AENCTBYHOLLMX HOPMATUBHbLIX JOKYMEHTOB C
BBeJEHMEM PaCcUETHbIX KOI(W(ULMEHTOB, NPUHATBLIX B HACTOALMX HOPMaX.

8.7 B anemeHTax MNpsAMOYro/ibHOro CeYeHUsi, paccuuTbiBaeMbiX Mo qopmyne (24),
3HaYeHue IKCLEHTPUCUTETA PACUETHOIO YCU/IUA OTHOCUTENIbHO LIEHTPA TSHXKECTU CeYeHUs He
[O0/MKHO npesbiwartb 0,3 h Npy OCHOBHOM COYETaHMU HArpysoK W mpy 0CO60M COYeTaHUu
HarpysoK, He BK/IHUatoLeM cencmmnyeckune Boaenctems, n 0,325 h — npu ocobom coveTaHmm
HarpysoK, BK/HOYatoLLEeM CEMCMUYECKIMe BO3LEACTBNS.

BHeLEHTPEHHO CXaTble 6ETOHHbIE 3N1EMEHTbI NpU € > 0,3 h (Wnn eo > 0,325 h) AOMKHBI
MPOBEPATLCA MO YCMIOBUIO HeLoMYyLLeHNs 06pa30BaHNsA NPOLO/bHbIX TPELLUMH OTKONa:

YicYnOyt < PYcYbRot (26)

rAe oyt — pacTarvBarollee HanpsbkeHue, [AeWCTBYHOWEe MO  NPOLOMbHLIM  NOWagKam
Ha rpaHunLe CXKaTol 30Hbl.

PacTarvBatoLLme Hanps>KeHUs Gy, a TakXKe BbICOTa 30HbI hy, B Npefenax KOTOPO OHK
[ENCTBYIOT, OMpefensoTcs B OOLLEM Cnyvae pacyeToOM MO METOAY KOHEYHbIX 3/1eMEHTOB
(MKD3).

[ns 3neMeHTOB, W3roTOB/IEHHbIX M3 GeToHa Knacca B20 u Bbilwe, MNPOBEPKY Mo
YCNOBUIO HEAOMYLLEeHNA 06pa30BaHNA NPOLO/bHbIX TPELLMH OTKO/a MOXHO He [enaTb, ecnu
BbIMOJIHAETCA YC/OBUE:

Y1cYnOp <1207, 7, Ry (27)

FA€ Vb =7Yp1 Vb5 Y13 " Yb14 " Vbi5-

8.8 BETOHHbIE N3rnbaeMble N BHELLEHTPEHHO CXKaTble 3/1IEMEHTbI, YCOBUSA HACTYMNEHMS
npefenbHbIX COCTOSHUMIA KOTOPbIX BbIPAXAKOTCS Yepe3 Ycunus, B Ciayyae AEWCTBUS B
pacyeTHbIX CEYEHMSX 3HAUMTENbHbIX MOMEepPeYHbIX CUA CreayeT NpPOBepPsATb MO MPOYHOCTU
HaK/TIOHHbIX CEYEHUI U3 YCNOBUS:

VicYnOmt < YcVbRot » (28)
FA€ Yy = Vb1 Vb2 *Yb3 Yb5 " Yb13 " Vbis " Vbi5:
Omt  — [NIaBHOE PaCTArMBalOLLEe HanpshkeHue B GETOHe, AECTBYIOLLEE MO HaK/IOHHbIM
naoLagKam.
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"NaBHble pacTArMBaroLLMe HanpsKeHMs ONpefenstoTCca Ha YPOBHE HeWTpasbHOM ocw,
Ha YPOBHE LIEHTPa TSHKECTU CEYEHWs, a Takke B MECTax Pe3KOro W3MEHEHMSI LUMPUHBI
CeYeHMst, YTO XapaKTepHO A/ TaBPOBbIX, ABYTaBPOBbIX, KPECTOBbIX, KOPOOUATbIX N APYrnX
CEYEHNN.

[NaBHble pacTArvBalOLLMe N CXKMMAtOLME HanpsHXKeHWs B OETOHE BbIYMCASKOTCA MO

(hopmyne

2 )
cmt(mc):(cx+cy)/2i{[(cx—cy)/z] Ty } , (29)
rae oxM oy — HOPMaIbHbIE HAMPSHXKEHNA B 6ETOHE Ha M/oLaaKax, NepreHANKyNapHbIX
COOTBETCTBEHHO MNPOAONLHOIN W  MapanfieNnbHO  NPOAONbLHOW  OcK
3/IEMEHTa,
Txy — KacaTe/lbHble HaI'IpFI)KGHVIFIB6ETOHe.

HanpspkeHns oy, oy U Txy ONPeAeNsatoTCa B NPeAnonoXKeHUn ynpyroin pabotbl 6eToHa.
HanpskeHns ox U oy MOACTaBAATCA B (popMyny (29) CO 3HAKOM «M/KOC», €Ci OHU
pacTArvBaroLLMe, N CO 3HAKOM «MUHYC» — EC/IN CXKMMAtOLLMe.

[ns 3MemMeHTOB C MepeMeHHOM BbICOTOM CeYeHUs KacaTe/lbHble HANPsHKEHUN Tyy
cneayeT onpeaensatb No Teopun ynpyroct nnm MKQ. Mpun 3HaUYeHMsX yrnia HaknoHa OfHOW
rpaHu no OTHOLLEHWIO K apyroi 6 ao 30 ° AonycKaeTcs txy ONpeaensTb No gopmyne

Ty =QSy/(Ib)+[M tgel(lh)]-(1,5y2—hy), (30)
rge Yy — paccTosHWe OT ropu3oHTaNbHOW (BEPTUKA/IbHOW) rpaHu 3NeMeHTa 10 TOUKMK,
B KOTOPOIi ONpeAensitoTCcA 3HaUYeHMS KacaTe/lbHbIX HaMpPsHKEHWIA;

Sy — CTaTMYECKWIA MOMEHT 4aCTW CeYEeHWsl, OrpaHWYeHHON TrOPU30HTAsbIO

(BepTUKasbIO) HA PaCCTOSHUM Y OT FOPU30OHTA/IbHOIN (BEPTUKA/IbHOR) rpaHu.

Mpwn onpefeneHnn KO3MPULMEHTA Vb3 BbICOTA PACTAHYTOR 30HbI CeveHms hy HaxoauTcs
Mo 3Mope HanpsHXKeHWn B MIOCKOCTU LeCTBUA INaBHbIX PacTArMBatOWMX HanpsXkKeHWin. Ecnn
KacaTe/lbHble HanpsHkeHWs B NOMEepPeYHOM CEYEHWM 3/IeMeHTa Bbli3BaHbl TOMIbKO AEACTBUEM
nepepesbIBatoLLEn Cusbl, CneqyeT NPMHUMATL Yoz = 1,0 (TO eCTb ht = ).

8.9 BeTOHHble 3/1EMEHTbI, YCNOBUA HACTYNIEHWUS MNpefenbHbIX COCTOSAHUIA KOTOPbIX
BbIpaXKatOTCA Yepe3 HanpsXXeHus, CneflyeT pacCumTbiBaTb M3 YCI0BUA OrpaHUYeHUs BeJIMYMH
FNaBHbIX PacTArMBaKOWMX Omt WM TNABHbIX CXKAMAOWMX Omc HanpskeHuid. [poBepka
MPOYHOCTU MO [/IaBHbIM PaCTATMBAIOLWMNM HaMPsHXKeHUAM npomssogutca no qopmyne (30).
MpoBepKy MPOYHOCT MO [/1aBHLIM CXXMMAIOLMM HaNPsHKEHUAM CnefyeT BbIMOHATL MO

(hopmyne
T1cYnOme < VeV Ro s (31)

FAE Yb = Vb1 Vb2 " Vbi4 " Ybis-

PacueT »ene306eTOHHbIX 3/1EMEHTOB Ha MPO4YHOCTb

8.10 PacueT nNPOYHOCTM >KENe300ETOHHbIX 3/1EMEHTOB, YCNOBWS HACTYMNeHUs
npefenbHbIX COCTOSIHUIA KOTOPbIX BbIPAXatOTCs Yepe3 ycunus (cM. Tabnuuy 19), Hagnexur
NPOM3BOANTbL [N11 CEYEHMIA, HOPMabHBIX K X MPOAONLHOW OCK, a TaKXKe A/ HAK/OHHbIX K
OCW CeuyeHMii Hambonee OMAcHOr0 HamnpaB/feHWst B COOTBETCTBUM C YKa3aHWsSMW [aHHOrO
noapasgena.
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Mpn  HaMuMM  KPYTAWMX MOMEHTOB C/leflyeT MNpPOBEPUTb MPOYHOCTb CEYEeHWUi,
OrpaHMyeHHbIX B PaCTAHYTON 30He CNUpabHOM TPewWwmHOW Hanbonee OnacHoro u3
BO3MOXHbIX Hanpas/ieHWIA.

Kpowme TOro, cnegyeT Npovu3BOAWUTL PacyeT 3/1eMEHTOB HA MECTHOE [ENCTBUE Harpy3Ku
(cmsTve, NpofasnvBaHne, OTPbIB).

PacyeT NpPOYHOCTU >KeNe300eTOHHBIX 3/1EMEHTOB, B KOTOPbLIX YC/MIOBUA HACTYMNIEHUS
npeaesbHbIX COCTOAHWUIA He MOTYT ObiTb BbIPaXXEHbl Yepe3 YCWINA B CeYeHUsX, cregyeTt
BbINOMHATL 415 MNMIOWAA0K AeACTBUA NaBHbIX PacTArMBAlOLMX Hanps>keHW B GETOHe B
COOTBETCTBMW C YKa3aHUAMMW [JaHHOro nogpasjena.

8.11 lMpepfenbHble YCUNUA B CEYEHWUM, HOPMa/lbHOM K MPOAOSIbHOM OCU 3/1EMEHTa,
creflyeT onpesenstb, UCXOLAA U3 CNeAYIOLWMX NPeanoChbIIoK:

CONPOTMB/IEHNE GETOHA PACTSHKEHNIO NPUHUMAETCH PaBHbLIM HYHO;

COMPOTMB/IEHNE 6GETOHA CXKaTUK0 NPEeACTaBNAETCA HanPsXXeHUAMU, paBHbIMU Ry,
pacnpeaeneHHbIMY paBHOMEPHO MO CXaToi 30He 6ETOHa;

pacTArvBaloLLMe HanpsKeHUs B apmatype MNpUHUMAKOTCA He 60/iee  pacyeTHOro
CONPOTMB/IEHUA PaCTHKEHUIO Rs (4N CTepXKHeBOW apmaTypbl) M Rsi (415 NMCTOBOM
apmMatypsbl);

OKMMaloLMe HanpshkeHus B apmaTtype MpUHMMAtOTCH He 60/ee  pPacyeTHOro
COMPOTUB/IEHUS CXKATUIO Rse N R'si;

Npyn YCTaHOBKE B CEYEHWM 3/1eMeHTa apMaTypbl pasHbIX BUAOB U K1acCoB ee BBOAAT B
pacyeT NPOYHOCTY C COOTBETCTBYHOLLMMU PACUYETHLIMU CONPOTUBIEHUAMMU.

MpumeyaHune — [ONycKaeTC MacCUBHbIE 3/1EMEHTbI, BbICOTA MOMEPEYHOrO CEYEHUS] KOTOPbIX
npeBbIllaeT 1,5 M, paccunTbIBaTb B MPEAMNONOXKEHNN TPEYTONbHOM 3Ntopbl HANPSHKEHNIA B GETOHE CXKATON 30HbI.

8.12 PacueT ceyeHnii, HopMasibHbIX K MPOAO/IbHOA OCU 3/IEMEHTA, KOTAa BHELLHSAS cuna
[eACTBYeT B MNOCKOCTU OCKM CHMMMETPMM CEYEHUS W apmaTypa CocpefoTo4YeHa Y
NepneHANKYNAPHbIX K YKa3aHHOW NIOCKOCTW rpaHei aneMeHTa, HeobXxoanmMo Npon3BoanTb B
3aBMCUMOCTU OT COOTHOLLEHWUS MeXAY OTHOCUTENbHOM BbICOTOM CXKaTol 30HblI 6GeTOHa
& = X / ho N OTHOCMTENbHO BLICOTON CXKATOWN 30HbI 6eTOHA Er , MPWU KOTOPOI NpefesibHoe
COCTOSIHME HacTynaeT OAHOBPEMEHHO C JOCTUXKEHVEM B PACTSHYTON apMaType Hanps>KeHus,
PaBHOro pac4yeTHOMY COMPOTUB/IEHNIO Rs C YYETOM COOTBETCTBYHOLUMX KO3DDMLMEHTOB
YCNoBUA paboTbl apmaTtypbl. OTHOCUTENbHAs BbICOTA CXATOM 30HbI & Onpefensercs w3
COOTBETCTBYHOLUMX YCNOBWIA PaBHOBECUA 3M1EMEHTa NOA AEVWCTBMEM CUCTEMbI BHELLUHUX W
BHYTPEHHUX CU.

N3rmbaemble M  BHELEHTPEHHO pacTAHYTble C  OOMbLUMM  3KCLEHTPUCUTETOM
)Kene306eTOHHbIE 3/1eMeHTbI, KakK MpaBwo, LO/MKHbI YA0BNETBOPATb YCNOBUIO & < Er . ANA
3/1EMEHTOB, CUMMETPUYHbLIX OTHOCUTENbHO M/IOCKOCTU [EeACTBMA MOMEHTA M HOPMa/IbHOM
CUMbl, apPMMPOBAHHbIX HEHaNPsAraeMoil apmaTypol, [PaHWYHbIE 3HAYEHUSI HaLNEXUT
NpUHMMaTbL No Tabnuue 21, a apMMPOBaHHbIX HaNpPAraemMow apmMaTypoli — Mo AelCTBYHOLLUM
HOPMAaTUBHbLIM OKYMEHTaM.

Tabnunuya 21
"paHUYHbIE 3HaYeHMs Er NPU Knacce 6eToHa
Knace apmarypbl B17,5 1 HWxe ot B20 1o B30 B35 v BbiWwe
A-l 0,70 0,65 0,60
A-Il, A-111, Bp-I 0,65 0,60 0,50
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8.13 Ecnu BbICOTa CXaToi 30HbI 6eTOHa, onpefenieHHas 6e3 yyeTa CXKaToi apmaTypbl
MeHbLLE 2 @', TO CXKaTyHo apMaTypy B pacyeTe crieflyeT He YUnUTbIBaTb.

8.14 W3rnbaemble cTanexene3o6eToHHble (XKefe300eTOHHbIE) 3/1eMeHTbl U3 6eTOHa
kKnacca B30 u HWXe, CUMMETPUYHOrO OTHOCWUTE/IbHO BEPTMKA/IbHOM OCU MOMEPEeYHOro
ceyeHus (pucyHoK 2), npu & < E&r [O/MKHbI YAOB/ETBOPATL ClEAYIOLWEMY YC/IOBUIO
MPOYHOCTK:

VicYnM <7¢ (YR Sp +7sRseSs +vsReiSi) - (32)
Mpy 3TOM NONOXKEHWNE HEWTPASIbHOM OCK OMpPeaenseTcs U3 ycnoBus:

TbRo A +VsRse A +VsR A = YsRs A +¥sRGi Ay - (33)
B hopmynax (32) n (33)

Rs, Rsc, Rsi, R'si — pacyeTHble CONPOTUB/IEHNSI COOTBETCTBEHHO PacTAHYTOMN U CXaTol
CTEP)KHEBON  apmaTypbl, pPacTAHYTOM W  CKaTOA  NIMCTOBOIA
apmatypbl;

A, As, A’s, Asi, A’si — nnowaab NOMnepeyHoro CevyeHusi COOTBETCTBEHHO CXATOW 30Hbl

0eTOHa, PaCTAHYTOW M CXATON CTEPXKHEBOW apMaTypbl, PaCTAHYTOW
W CXXaTON NNCTOBOI apMaTypbl;

Sh, S’s, S'si — CTaTMyeCcKMe  MOMEHTbl  MoOWaaM  MOMEepeyHOro  CeyeHus
COOTBETCTBEHHO CXaTOW 30Hbl GETOHA, CXaTON CTEepPXKHEBOW W
NINCTOBOA  apMaTypbl  OTHOCWUTENIbHO ~ TOYKW  MPUIOXKEHUS
PaBHOAENCTBYIOLLEA YCUNIA B  PacTAHYTON CTEPXKHEBON 1
NINCTOBOW apmarype.

A,

PucyHok 2 — Cxema yCUNniA 1 anopa HanpsiKeHWi B ce4eHU, HOPMaslbHOM
K NPOA0/IbHOM 0CK M3rnMbaeMoro »ene306eTOHHOI O 3/1EMEHTA,
Npwv pacyeTe ero no NPOYHOCTY

PacueTHble COMPOTUBMEHWS NIMCTOBO apMaTypbl ONpefenstoTcs No Ae/CTBYHOLMUM
HOPMaTVBHbIM [JOKYMEHTaM.
[nsi 3NeMeHTOB NPSMOYTO/IbHOTr0 CeYEHNS

A, =bx; A =bdg; Ay =bdg;
Sp = Ay(hy —0,5x); Sg=Ai(hg—a’); Sg =Ay(hy+0,5dg;),
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roe hnb - COOTBETCTBEHHO BbICOTA M LUMPVHA MOMEPEYHOTO CEYEHNS 3N1EMEHTA;
a,a — paccTosiHMe OT PaBHOAEWCTBYIOLLEA YCUNWUIA COOTBETCTBEHHO B
PacTAHYTON As 1 CXaTol A; CTEPXKHEBOW apmaType Ao GrvKaiiuei

rpaHn GETOHHOI0 CeveHus;

dsi, d'si — TOMAWMHA COOTBETCTBEHHO PacTAHYTOW Asi M CKaToi A’s NMCTOBOM
apmarypbl;
ho=h-ys—ds — paboyas BbICOTa CEYEHMS.

MMoNOXeHWe TOYKM MPUIOXKEHNS PaBHOAENCTBYIOWEA YCUAMA B PacTAHYTOM
CTEPXXHEBOI M NUCTOBOM apMaType (PUCYHOK 2) ONpesenseTca U3 ycnosus

Ys :[RsAs(a+dsi)+O’5RsiAsidsi]/(RsAs + RsiAsi)- (34)

Mpy OTCYTCTBMM B  paccMaTpuBaeMol  KOHCTPYKLMW  Kakoro-nbo anemeHTa
apMupoBaHus  (CXKaTO NINCTOBOM W CTEPXKHEBON apmaTypbl, PacTAHYTOW IMCTOBOM
apmatypsbl) B thopmynax (32) u (33) cnefyet NPpUHUMATL PaBHLIMU HY/KO COOTBETCTBYHOLLME
3TVM 3/1EMEHTaM apMUPOBaHMNs TeOMETPUYECKME XapaKTEPUCTUKIN CEUEHNS.

[na  Kene3o6eTOHHbIX  (HE  MMEKOLWMX  /IMCTOBOW  apMmatypbl)  3/1EMEHTOB
MPSAMOYTrO/IbHOrO ceveHuns ycnosus (32) u (33) NpuHUMaroT BUA;

YieYnM < v¢ [y Robx(hg —0,5x) +vsRec Al (hy — ') ]; (35)

YpRpbX +VsRec A¢ = 15 RGA; - (36)

MpoBEPKY MPOYHOCTU CTas1eXene300eTOHHbIX (>KeNe306eTOHHbIX) 3/1eMEHTOB U3
6eToHa Knacca B30 1 Huxe npu & > Er AONyCKaeTcs Npov3BOAMTL Mo opmynam (34) — (38),
npuHumas X = &g ho.

MpoBepKY MNPOYHOCTU >KeNne300eTOHHLIX 3/1EMEHTOB M3 6eTOHa Kracca Bblwe B30
crnefyeT MNPOM3BOAWUTL C YYETOM PaCUETHbIX KO3MMULMEHTOB, MPUHATHIX B HACTOALLMX
npasunax.

8.15 BHeLEHTPEHHO CXaTble CTa/IeXeNe300eTOHHbIE (KeN1e300€TOHHbIE) 3/1EMEHTbLI 13
6eToHa B30 “ HWXKe CMMMETPUYHOIO OTHOCUTENIbHO BEPTUKA/IbHOM OCK MOMepevyHoro
ceyeHns (PUCYHOK 3) JOMKHbI OTBEYaTh CeAYHOLLEMY YC/IOBUIO MPOYHOCTH:

YicYnNe <y (Yb RpSp +¥sRseSg +1sRsi Ssi ) ' (37)

rAe € — 9KCLUEHTPUCUTET MNPUIOXKEHUS BHELUHEN MPOLOSIbHOM CW/bl OTHOCUTENIbHO TOYKM
NPUNOXEHNS PaBHOLENCTBYIOLLEN YCUINIA B PaCTAHYTOW apMaType.
Mpwn 3TOM NONOXKEHWe HeATPasIbHOM OCK OnpesenseTcs:
npn & < &r U3 yCoBUA:

YicYnN <7v¢ (YbRbAb +7sRse A T VsRei Al — TsReAs —1sRGi A ); (38)
npu &> &r U3 YCNOBUSA:
YicYnN <7v¢ (YbRbAb +7sRse A +VsRi Al V505 As — V50si Ay )' (39)

A€ os N Gsi — HanpshkKeHUsi COOTBETCTBEHHO B PAacTAHYTOW CTEPXXKHEBOA W JIMCTOBOM
apmarype, onpegensemble no opmynam:

oy ={[ 2(1-8)/(1-&r)] -1} R;, (40)
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o ={[ 2(1-8)/ (1-x)] -1} Ry. (41)
NS 3n1eMeHTOB NPSAAMOYrO/IbHOMO CEYEHNS:
A, =bx; A;=bdg; Ay =bdg; S, =bx(hy—0,5x);
S¢ =As(hy—a’); Sg =hdg;(hy —0,5dg;)

Mpn OTCYTCTBMM B pacCMaTpMBAeMO  KOHCTPYKUMM  KakKoOro-nmbo 3nemeHTa
apMupoBaHus  (CXKaTO NINCTOBOM W CTEPXKHEBON apmaTypbl, PacTAHYTOW /IMCTOBOM
apmarypsl) B thopmynax (37) — (39) cnegyet nNpUHUMAaTb PaBHbLIMK HYNHO COOTBETCTBYHOLLME
3TUM 3/IeMEHTaM apMUPOBaHUSA reOMEeTPUYECKINE XapaKTEPUCTUKIN MOMNEPEYHOro CEYEHNS.

R.A |

el

PucyHOK 3 — Cxema yCUniA 1 3nop HanpsKeHWi B CeYeHUN, HOPMasIbHOM
K NMPOAI0/1IbHOM 0CK BHELIEHTPEHHO CXXATOr0 YKe/1e306eTOHHOIO 3/1eMEHTA,
npw pacyeTe ero rno NPOYHOCTH

Ona  >kene3o6eTOHHbIX  (HEe  MMeKLMX  IMCTOBOW  apMaTypbl)  3/IEMEHTOB
NPAMOYTO/IbHOr0 CeYEeHUs YCnoBme NPoYHoCcTH (37) NpUHMMaET BUA,

YicYnNE < v¢ [ vpRobX (Mo —0,5%) +vsRec AL (g —a') |- (42)

Mpun 3TOM MOMOXEHWNE HEWTPaIbHON OCU ONpeSenseTcs:
npn & < &r U3 yCNoBUS:

VicYaN < v (YpRobX+ 7R Ac = VsRAS) 5 (43)
npu & > &r U3 yCoBus:
YieYnN < 7c (vpRpPX + 1R Al — 1506 A ) (44)

rfe os— HanpskeHne B PacTAHYTON CTePXKHEBOI apmaType, onpeaensemoe no gpopmyne (40).
MpoBePKY MPOYHOCTU BHELIEHTPEHHO CXKATbIX YKeNe306eTOHHbIX 3M1EMEHTOB 13 GeTOHA
Knacca Bbile B30 cneayeT nNpou3BOAUTbL B COOTBETCTBUM C TPeGOBAHMSAMU [eACTBYHOLLMX
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HOPMAaTUBHbLIX JOKYMEHTOB C YYETOM PacUeTHbIX KO3IP(PULNEHTOB, NPUHATLIX B HACTOALLMX
npasunax.

8.16 PacyeT BHELEHTPEHHO CXaTbIX 31EMEHTOB Nt060I thopmbl Npu rnbkocTn lo/ r> 35
W 371EMEHTOB NPAMOYrofibHoro ceyeHus npu lo / h > 10 npow3soguTca ¢ y4eTom nporuba
3/leMeHTa Kak B M/IOCKOCTM 3KCLEHTpUCMTETA NPOAOLHOMO YCUINSA, TaK U B HOPMa/IbHOW K
HEeil MNOCKOCTW B COOTBETCTBUM C TPE6OBAHNAMM [LEACTBYHOLLMX HOPMATUBHbIX AOKYMEHTOB.

8.17 TIpoBepKy MPOYHOCTM BHELIEHTPEHHO PaCTAHYTbIX CTaNeXene306eTOHHbIX
(>Kene300eTOHHbIX) 3/MEMEHTOB CnefyeT MPOM3BOAUTL B  3aBUCUMOCTM OT  MOJIOXKEHUS
NpoAonbHON cunbl N.

Ecnn npogonbHas cuna N NnpuioXxeHa MeXay paBHOAENCTBYIOLLEN YCUNWIA B apMaType
As 1 Asi C OOHOW CTOPOHbI U A’'s 1 A'si C APYrol CTOPOHbI (PUCYHOK 4, @), BHELIEHTPEHHO
pacTAHYTbIE 3/1EMEHTbI AO/HKHbI 0TBEYaTb CNeAyHLWMM YCI0BUAM NPOYHOCTH:

YicYnNe/ (e + e,) <Ye (YsRsAs’ +7sRsi A ) ; (45)

YICYnNe,/(e"'e')SYc (YsRsAs +YsRsiAsi)- (46)

MonoXeHne paBHOAENCTBYIOLLEN YyCuUnMii B apmaType As U Asi onpefensietcs no
topmyne (34).

MonoxeHne paBHOAENCTBYHOLLEA ycunuii B apmatype A’s m A’si onpeaensietca u3
YCNOBUS:

Vs =[ Rec Al (a'+d§ ) +0,5Rg AGdg |/ (RAS + R A ). (47)

Mpy NpoBepKe MNPOYHOCTU >KENe300eTOHHBbIX (He WMEKLWMX JIMCTOBOA apMaTypbl)
3NeMeHTOB B (hopmynax (45), (46) cnefyeT NPUHUMATL PaBHLIMW HY/O Be/IMYMHbLI Asi, A'si,
dsi n d’si.

Ecnu  npofonbHas cuna N npunoxeHa 3a npejenamm  paccTosHUS — MeXAy
PaBHOAENCTBYIOLWMMY YCUIniA B apmatype As U Asi C OGHON CTOPOHbI U A's 1 A'si C Apyroin
CTOPOHbI  (PUCYHOK  4,6)  BHELEHTPEHHO  pacTAHyTble  CTa/ieXene300eTOHHbIe
(>Kene306eTOHHbIE) 3neMeHTbl Npu & < &Er [O/MKHbI OTBEYaTb ClefyHoLleMy YC/0BUIO
MPOYHOCTK:

TicYnNe <7 (YpRySp +¥sRse S +¥sRiSgi )- (48)
[py 3TOM NOMOXeHWe HelATPabHOM 0CK OnpeaensieTcs U3 YCroBUS:
YicYnN < Vc( YsRAs +7sRsi Asi = Vb RoAp = VsRec A — 15 Rei A ) (49)

Mpn OTCYTCTBMM B pacCMaTpMBAeMO  KOHCTPYKUMM  KaKoOro-nmbo 3nemeHTa
apMupoBaHus  (CXKaToO NINCTOBOM W CTEPXKHEBON apmaTypbl, PacTAHYTOW IMCTOBOM
apMaTypbl) B hopmynax (48) u (49) cnefyeT NPUHUMATL PaBHLIMU HY/KO COOTBETCTBYHOLLME
3TUM 3/IeMEHTaM apMUPOBaHUA reOMEeTPUYECKINE XapaKTEPUCTUKI MOMEPEYHOro CEYEHNS.
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a — npofonbHas cuna N NpunoxeHa MeXx iy paBHOAENCTBYHOLWMMN YCUNWIA B apMaType As 1 Asi;
6 — npogonbHas cvuna N NpunoXxeHa 3a npefenamy pacCTOAHUA MeXAy PaBHOAENCTBYOLLMMU YCUINIA

B apmatype A; n A

PucyHok 4 — Cxema YCUNNIA 1 antopa HanpsiXXeHWii B ce4eHUn, HOpMaslbHOM K
NPOAO/IbHO 0CY BHELLEHTPEHHO PacTSIHYTOr0 Xene306eTOHHOI 0 3/1EMEHTA,
Npwv pacyeTe ero No NPOYHOCTY

Ona  >kene3o6eTOHHbIX  (HEe  MMeKLMX  IMCTOBOW  apMaTypbl)  3/1IEMEHTOB
MPAMOYTObHOr0 CEYEHUs YCNOBME MPOYHOCTU (49) NPpUHMMAET BUA;

YicYnNe <y [Yb Rbe(ho -0, 5X) +7vsRsc As (g — al)} (50)
[pY 3TOM NONOXeHWe HeTPaIbHOM OCK ONpPeensieTcs U3 YCIoBUS:
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YicYnN <ve (YsRsAs —YsRsc Al _YbRbe)- (51)

Mpu & > & pacyeT MPOYHOCTM BHELEHTPEHHO PAaCTAHYTbIX CTasieXxe1e300eTOHHbIX
(>Kene306eTOHHbIX) 3N1IEMEHTOB CrieAyeT nponssoauTb no gopmyne (50), npuHUMas X =Er ho .

8.18 LleHTpanbHO pacTsHyTble CTanexene300eTOHHble (XKene306eTOHHbIE) 3/1EMEHTI
[O/MDKHbI Y0BNETBOPSATH CEAYHOLLEMY YCI0BUIO NPOYHOCTH:

Yic¥nN <7ve (YsRsAs +YsRiAsi ) (52)

[N 3nemMeHTOB NPSAMOYTro/IbHOr0 ceveHns Asi= b ds; .
[ns )Kene3o6eTOHHbIX (HE MMEHLMX NMCTOBON apMaTypbl) aneMeHToB ycnosue (52)
NPUHUMaET BUL;

YicYnN <7cvsReAs. (53)

MpumMmeyaHune — K LeHTpaIbHO PacTAHYTLIM OTHOCATCS 3/IEMEHTbI, B KOTOPbIX IMHWS AeACTBMA
MpoAonbHON cunbl N coBnagaeT C paBHOAECTBYIOWLEN YCWAMIA BO BCE apMaType MOMEepeyHOro CeuveHus
anemeHTa (&' = e; pUCYHOK 4, a).

8.19 Cranexene3obeToHHble 3/1eMeHTbl BogonogsoAdwero Tpakta MNC n FA3C
(TypOUHHbIE BOAOBOAbI, UX Pa3BUIKN U KOMeHa, TYpOVHHbIE 6/10KM, 3aTBOPHbIE KaMepbl U
Ap.), CTasiexxene306eTOHHble KOHCTPYKUWMW, PacrofiOXeHHble B MaccuBe rpaBMTaLMOHHbIX
MNNOTUH WU APYTUX COOPY>KEHWI, YCNOBUA HACTYMNIEHUA NpefesibHbIX COCTOSAHWUIA KOTOPbIX
BbIPXKAKOTCA UYepe3 HanpsXkeHWs, Mpu OLHO3HAYHOM 3MNHope HanpsXKeHWn B pacyeTHbIX
CEYEHUAX PacCUMNTLIBAIOTCA U3 YC/IOBUIA:

Y1c¥nOs < YcYsRss (54)
Y1c¥nOsi < YcVsRsi (55)
rge os U osi — pactarnparowine Hanps>xeHna COOTBETCTBEHHO B CTep)KHEBOVI apmMmatype

N B 06NLIOBKE.
8.20 Mpw pacyeTe Ha AeMCTBIE NONEPEYHOI CUbl AOMKHO COBNAATLCS YCOBUE:

Y1e¥nQ < 0,25y, v,7R,bhy, (56)

rae b — MUHUManbHas LWYPUHA 9N1EMEHTA B CEUYEHNN.

8.21 PacyeT MPOYHOCTM CEYEHWI, HAKMIOHHLIX K MPOAONMbHOWM OCU 3MeMeHTa, Ha
[EACTBME NONEPeUHOl CUMbI MOXHO He MPOV3BOAUTb, EC/IN COBNIOAAOTCS YCIOBUS:

a) ANs NIUTHBIX KOHCTPYKLWIA, paBoTatoLLmMX NPOCTPAHCTBEHHO, U /151 KOHCTPYKLMIA Ha
YNpyrom 0CHOBaHWM, 3a UCK/HOUYEHNEM BEPTUKa/bHbIX KOHCONE NOAMNOPHbIX CTEH:

YVic¥nQ < 0,25y, v77  Rotbhy, (57)
0) ANs BCeX OCTa/IbHbIX KOHCTPYKLWIA:
VieYnQ <Vc¥7Qp (58)

rae Qp — NMONepeyHoe ycuave, BOCTMPUHMMAeMOe 6GETOHOM CXKaToli 30Hbl B HAK/MOHHOM
ceueHum, onpeaensemoe no opmyne

Qb < P203Y jRytbNotgp, (59)
rne ¢ = 05+2¢;
@3=10 — /19 31EMEHTOB C BbICOTOI ceyeHuns h < 0,6 m;
0,83 —  [114 9N1EMEHTOB C BbICOTOI cedeHnst h > 0,6 M;
Vi —  KO(MLMEHT, yUNTbIBAIOLLIA BNSIHWNE CTPOUTENbHBIX LLIBOB

B 30He AelCTBMA NONepeYHbIX CU/I, MPUHUMAaEMBIA No Tabnuue 22.
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Tabnunuya 22

li / 0,45 1 MeHbLUe 070,46 1o 0,64 0,65 v BbiLe

Yi 1,0 1-[(l/h;)-0,45] 0,80

O603Ha4veHus, NPUHATLIE B Tabnmue 22:

|j — pPacCcTtoaHne Mexay cedyeHnmem no wBy W HOPMa/ibHbIM CEYEHUEM,

NMPOXOAALMM  Yepe3 KOHeL, HaK/IOHHOTO0 CeYEHUst B CXKATOM  30He
(pucyHoK 5, a);

hJ — BblICOTa CeYEHNA NO LLBY.
a
v ;
Q.r,.
"-': 43
; b ol S5
--.u":z_- 1 _:J ==
o |
o=
) p
i 4 & & |/ ittlj 4 & L4 & & *
L N
A"
6 Qe

¥
y v.1 “I‘_j—"
\ i,

fo.

a — Harpyska [iefiCTBYeT B CTOPOHY 3/1EMEHTA;
6 — Harpyska [eiicTByeT B CTOPOHY OT 3/IEMEHTA, FAe 3HaKM «MJIC» U «MUHYC» ClefyeT NPUMEHSTH
COOTBETCTBEHHO [/151 BHELLEHTPEHHO CXKaTbIX Y BHELLEHTPEHHO PacTAHYTbIX 3/1EMEHTOB

PucyHok 5 - Cxema Yycuimin B CEYEHUM,

HaK/IOHHOM K MNPOAO/SIbHOM  OCU
)Kene306eTOHHOIO  3/1EMEHTA,

npu pacyeTe ero Mo MNPOYHOCTU Ha [eilcTBue
NnonepeyvHon cunbl
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OTHOCUTE/bHAs BbICOTA CXKATOI 30HbI CeUeHUs & onpeaenseTcs no gpopmynam:
ANSi N3rGaembIX 3M1EMEHTOB

&=pR, /Ry; (60)

0NA BHELLEHTPEHHO CXaTbIX BO BCEX ClydasaAX U BHELEHTPEHHO PaCTAHYTbLIX 3/1EMEHTOB
¢ 60/1bLINM IKCLEHTPUCUTETOM

&= PRy /Ry N/ (bhyRy). (61)

[N BHELEHTPEHHO PacTAHYTbIX 3/IEMEHTOB C Ma/lblM 3KCLEHTPUCUTETOM CriefyeT
npuHUmMaTh Qp = 0.
YTron Mexay Hak/OHHbIM CeYeHUeM W1 MPOLO/LHOM OCbi0 3/1eEMeHTa OMpesenseTcs no

(hopmyne
tgB=2/[1+M/(Q hy)]. (62)

3HaueHue tgp npuHMMaeTcs He 6onee 1,5 n He meHee 0,5.
[onyckaeTcs nonepeyHoe ycunme Qp B ycnosuu (60) onpefenatb no gopmynam:

Q= [O'G(Ps(Pe (1+(Pn)Yijtbhﬂ/C’ (63)

HO He Goree Qp1 = PsP3 (1+@p ) v jRotbhy; (64)

rAe @s — KO3MMULMEHT, YUMTHLIBAIOLMIA BAWSHUE MPOJO/LHON apMaTypbl, OnpeensemMblii
no gopmyne

¢os =1+50A /(bho) (66)

1 NPUHUMaEMbIA He 6onee 2,0;

On— KOI(D(ULMEHT,  YUMTbIBAIOWMIA  BAMSHWE  MPOAOSbHBIX  cun - (C yYeToM
NPOTUBOAABNEHMS), ONpeAenseMblil Mo hopmynam:
npv 4eNCTBUM NPOLONBHBIX CXKUMAKOLLNX CUIT:

¢, =0,IN /(Rybhy), (67)

npuHMMaeMblii He 6onee 0,5;
npu JecTBUM NPOAObHBIX PacTArMBatOLLMX CUN:

O = O, 2N /(RbtbhO)’ (68)

nprHMMaeMblin He 6onee 0,8 N0 abCONOTHOM BESIMYMHE;
C — A/IMHA MPOEKLMN HaKNOHHOTO CeYeHNs Ha NPOLO/bHYKO OCb 3/1IEMEHTa, OTCUMTbIBAS
OT Onopbl.

B hopmynax (62) n (65) M 1 Q — COOTBETCTBEHHO M3rMbatoLLiA MOMEHT U NoMnepeyHas
cuna B HOPMaIbHOM CEeYeHWM, MPOXOAALLEM 4Yepe3 KOHEL, HaK/OHHOro CeYEeHUs B CXaTou
30HeE.

B obuwem cnyyae pacuyeta afnemMeHTa CrefyeT 3afaBaTbCAd PALOM CEYEHWA C ”
onpesfenste Qp1 no qopmyne (63). Mpu AENCTBUM Ha 3MEMEHT COCPEAOTOYEHHbIX CUI
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3HaYeHNs C NPUHUMAKOTCA PaBHbIMW PaCCTOAHMSAM OT OMOPbl A0 TOYKWU MPUNOXKEHUS 3TUX
cun.

Mpy AECTBUM Ha 3NEMEHT pacnpeAeneHHON Harpy3Kn MHTEHCUBHOCTBIO g1 3HAYEHWE C
onpeaenseTcs no opmyne

(69)

7

C= {[[0, 605 (1+ @y )Yijtbhoz} l9:}

Echn ycnosme (58) npu noactaHOBKe B npaByrd 4acTb BMeCTO Qn Qb1 He
YAOBNETBOPSETCS, CneayeT 3afaTbCs PSAOM HAK/IOHHbLIX CEYEHWA, AN KOTOPbIX HalTu
3HayeHns M n Q, no popmyne (65) onpeaennTs 3HadYeHe Qo2 1 NpoBepuTh ycnosue (58) npu
Qb= Q2.

PacueT nonepeyHol apmatypbl He npousBoauTcs, ecnm ycnosme (58) cobnogaetcs npu
MOACTaHOBKE B ero npa.yH 4acTb OAHOr0 13 NonepeyHbIX yeunuii Qpi nm Qpa.

8.22 PacueT nonepeyHon apMaTypbl B HAK/IOHHbIX CEYEHUSX 3/1eMEHTOB MOCTOSHHON
BbICOTbI (PUCYHOK 5) cnefyeT Npon3BoAMTb Mo popmyre:

Yie YnQ1<vyc(Z ysRswAsw + Z ys RswAss, inc Sin o + yp7 Qp ), (70)

roe Qi1 - nonepeyHas cuna, [eiCTBYHOWAs B  HAKIOHHOM
CeYeHUNn, T.e. PaBHOAEWCTBYHOLLAsA BCEX MOMEPeUHbIX
CWN OT BHELLUHEel HarpysKu, pacronoXeHHbIX Mo ofHYy
CTOPOHY OT PacCMaTPMBaEMOro HaK/IOHHOTO CEYEHNS;
Y YsRawAwi Z¥sRewAsincSine. = CYMMbl  MOMEPEYHbIX  YCUAMIA,  BOCTIPUHNMAEMbIX
COOTBETCTBEHHO ~ XOMyTaMW M OTOTHYTbIMU
CTEPXKHAMM, NEPECEKAOLLIMMUN HAKIOHHOE CEUEHME;
o — YrON HaK/MOHAa OTOTHYTbIX CTEPXXHEA K MPOA0sbHOMA
OCV 3/1eMeHTa B HaKNOHHOM CEUYEHNMN.
Ecnn  BHeLWHsAs Harpyska [AeiCcTBYeT B CTOPOHY 9/1EMeHTa, KaK MoKasaHO Ha
PUCYHKE 5, a, pacyeTHYIO MOMNepeUHYH Cy HaANEXWUT onpeaensiTb no opmyne

Q =Q—-Qq +Vcosp, (71)
roge Q — nonepeyHas cunia B ONOPHOM CEYEHWU;

Qg — paBHOAENCTBYHOLLAS BHELUHEN Harpysku, [AeCTBYHOLIEN Ha 3NeMeHT B
npegenax [AAvHbI NPOEKUMM HAK/IOHHOTO CeYeHUs Ha MpPOAONbHYK OCb
3NIeMEHTa;

V - cuna npoTuBOAaBNeHWs, Ae/CTBYOLAsA B HAK/IOHHOM CeYeHMK, onpeaensemas
B NPeANONOXKEHUN NIMHENHOTO pacnpesienieHns Nbe30MeTPUYECKOro AaB/eHns
non=1,0.

Ecnn BHeWHss Harpyska AeicTBYeT B CTOPOHY OT 3/1EMeHTa, KakK MoKa3aHO Ha
pucyHKe 5, 6, T0 Qg B thopMmyne (71) He yunTbIBaeTCS.

8.23 Ecnu ycnoswe (58) npu Qb = Qbr 1 Qb = Qb2 HE BLINOJHAETCA, PacyeT 3/1eMEHTOB,
apMMPOBaHHbLIX XOMyTaMu, LONycKaeTcs NPOU3BOAUTL MO Hanbosiee ONacHOMY HaK/IOHHOMY
CeYeHMUH0 13 YCNOBUIA:

Y1cYnQ < 7¢ (Yb?le + st); (72)

Y1cYnQ < v (Yb?QbZ + st)’ (73)
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rge QSW — nonepe4vyHoe ycunune, BOCNnpnHMMaemoe XoMmytamin B rnpegenax Hamnbosiee onacHoro
HaKMOHHOIO CeYeHNs 1 OMpegenseMoe o opmMyne
}%

Qsw = sw {[O’ 6¢; (1+ Pn )Yj Rbtbhg ] IOgw i~ (74)
rAe Qsw — YCUME B XOMYTaX Ha eAuHNLLY A/IMHbI 31eMeHTa B Npeaenax HakoOHHOTO CeYeHus,
onpegenseMoe no hopmyne

Osw = YsRewAsw /'S (75)

rfe s — Lar XoMyTOB.
Mpwn pacyeTe 3M1EMEHTOB MPUHMMAETCA HaMMEHbLLEE YMCNO XOMYTOB, MOMYYEHHbIX U3
ycnosuin (72) n (73).
8.24 PaccTosHME MeXay MOMepeyHbIMU CTEPXHSAMU (XOMyTaMK), MeXay KOHLIOM
NpeAabIAYLLErO U HaYasioM NOCeAYHOLLEr0 0Trvba, a TakkKe MexXay OMopoii U KOHLIOM 0Trvoa,
OGNMKAMLLIErO K OMOpeE, A0/MKHO 6bITh He 60/1ee BENNUNHBI Smax, ONPEAENSEMOI N0 hopmy/e

Smax = VeVp7P2ReebNg /7,07, Q; (76)

8.25 PacueT 3/1eMeHTOB NepemMeHHOI BbICOTbI CEYeHUsI Ha AeNCTBME MOMepeyHOn CUsbl
NMPON3BOAMTCS CNeaytoLwmnM 06pa3oMm:

eC/N 0fHa U3 rpaHen anemMeHTa ropusoHTa/IbHa UK BEPTUKA/IbHA, a BTOPast HaK/IOHHa,
TO OCb 3/IeMeHTa MPUHUMAETCA COOTBETCTBEHHO TOPU30HTAIbHON WM BEPTUKANIbHOW. 3a
paboyyto BbICOTY HAK/IOHHOINO CeyeHWs cnefyeT MNPUHMMAaTb MPOEKLMI0O paboyelt YacTu
HaK/IOHHOr 0 CeYeHMs Ha HOPMasib K OCM 3/1eMEHTa:

A1 3NIeMeHTa C HaK/TOHHOM CXaTOM rpaHblo — Y KOHLA HAKNIOHHOMO CEYEHUS B CXATOM
30He (PUCYHOK 6, a);

A1 3NIeMeHTa C HaK/IOHHOW PacTAHYTOW rpaHbio — Y Hadana HaK/IOHHOro CevyeHuns B
pacTsHYTOl 30He (PUCYHOK 6, 6);

ecnn 06e TrpaHM 3M1eMeHTa Hak/IOHHbIE, 3a OCb 3/1IeMEHTa ChejyeT MpUHUMATb
reoMeTpuYecKoe MecTo TOYeK, paBHOYAANEHHbIX OT rpaHeli aneMeHTa. 3a pabouyto BbICOTY
CeyeHUst MPUHMMAETCA MPOeKUMs paboyeit YaCcT! HAKIOHHOIO CEeYEeHUsi HAa HOPpMalb K OCK
aNleMeHTa.
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a — HaK/IOHHas rpaHb Cxata; 6 — Hak/IOHHas rpaHb PacTaHyTa

PucyHok 6 — Cxema ycuanii B Ce4eHUN, HAK/TOHHOM K MPOAO0/IbHOM 0CK
)Kene306eTOHHOIO 3/1eMeHTa, C HAK/IOHHOM rpaHbio NpU pacyeTe ero No NPoYHOCTU Ha
AeNCTBME NOMNePeYHON CUbl
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8.26 PacueT CeYEHWIA, HAKMOHHbIX K MPOAOTbHOM OCM 3MeMeHTa, Ha AelicTBue
M3rMbaroLLero MoMeHTa CrefyeT NpPou3BOAWTL [ CEUYEHWIA, NPOBEPSEMbIX Ha MPOYHOCTb
Npu [eACTBUM TONEPEYHbIX CWM, a TaKKe A8 CeUYeHWUl, MPOXOAALMX Yepe3 TOUKM
M3MEHEHMs1 NJOLAAN MOMEPeYHOro CeYeHUst NPOAO/bHOM PacTAHYTOW apMaTypbl (TOUKM
TEOPETNYECKOro 06pbIBa apMaTypbl WM M3MEHEHWs ee AMamMeTpa), ¥ B MecTax PesKoro
M3MEHEHMs Pa3MEPOB NMOMEPEUYHOr0 CeUYEHs aleMeHTa no dopmyne

YieYaM <7 (YSRSASZ +22Ys stAs,inc Zginc T ZYSRSWASWZSW)’ (77)

roe M — MOMEHT BCEX BHELHWX cun (C y4eTom
NPOTVMBOAABNEHUS), PACMOMIOXKEHHBIX MO
OAHY CTOPOHY OT paccMaTp1MBaemoro
HaK/IOHHOrO CEYEHUS1 OTHOCUTENBHO OCH,
KOTOpas  MPOXOAMT  4epe3  TOYKY
NPUIOXKeHNS PaBHOAENCTBYHOLLENA
yCcunuii B cXKaTon 30HE 7
nepneHAVKynsapHa Ma0CKOCTU AeicTBus
MOMEHTE;
YsRsAZ VsRawAs incZsiines 2 VsRowAswZsw — CYMMbl MOMEHTOB OTHOCUTE/IbHO TOV e
OC/  COOTBETCTBEHHO OT yCWMA B
NpofoNbHOM apMaType, B OTOMHYTbIX
CTEPXKHAX W XOMyTax, MNepeceKatoLmx
PaCTAAHYTYH 30HY HAaK/IOHHOIO CEYEHNS;
Z; Zsjnc, Zsw  — NJIEYN YCUNWIA B MPOLO/LHON apmaType,
B OTOTHYTbIX CTEPXHSX W XOMyTax
OTHOCUTE/bHO TOW XKe 0Ch (PUCYHOK 7).
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PucyHok 7 — Cxema YCUINA B CEYEHUW, HAK/IOHHOM K MPOAONbHOM 0OCcK
)Kene306eTOHHOIo 3/1EMeHTa, NPW pacyeTe ero No NPOYHOCTU Ha LeNCTBME N3rnbatoLLero
MOMeHTa
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Ecnn HaknoHHOe ceyeHMe pPacrofioKEHO B 30HE WM3MEHeHMs 3Haka W3runbaroLlero
MOMEHTa, NPOBEPKY Ha M3rmb cnegyet NPOWM3BOAUTL OTHOCUTE/IbHO TOYEK MepeceyeHus
HaKNOHHOr0 CeYEHNs C NPOAO/bHOV apMaTypOiA, PaCroNOXKEHHON y 06enx rpaHeit. Mpu aTom
cnepyet npuHumats Qp = 0.

BbicoTa CXKaTol 30Hbl B HAK/IOHHOM CEeYeHUMW, 3MEPEHHas Mo HOPMann K NPOAO/bHOM
OCM 3/1IEMEHTA, ONPeAensieTcs B COOTBETCTBUN C TpeboBaHUsMI 8.14.

8.27 3nemeHTbl C MOCTOSHHOM WAW NNaBHO W3MEHSIIOLLENCA BbICOTON CeYeHUs
[ONYCKaeTCs He pacCcuMTbiBaTb MO MPOYHOCTM HAK/IOHHOrO CeYeHWs Ha [AelcTBUe
M3rnbatoLLero MOMeHTa B O4HOM M3 CNefyoLwmnx Cny4vaes:

€CNN BCA NPOAO/bHAaA apMaTypa A0BOAUTCA 40 ONOPbI UK L0 KOHLA 31eMeHTa U UMeeT
[LOCTaTOYHYH aHKEepOBKY;

B M/IATHBLIX NPOCTPAHCTBEHHO PaboTatOLMX KOHCTPYKLUAX;

€C/IM MPOAO/bHbIE PaCTAHYTbIE CTEPXKHM, 0OPbIBAEMbIE MO AJ/INHE 3/IEMEHTA, 3aBOAATCA
3a HOPMa/IbHOE CeyeHue, B KOTOPOM OHK He TPpebytoTca Mo pacuyeTy, Ha A/IMHY lg 1 6onee,
onpegensemyto rno opmyrsne

Ig = [(VIcYnQ —0,75y.7s stAs,incSina) / (1: S0y )} +5d, (78)
rage Q — nomepeuHas cuna B HOPMaZbHOM CEYEHUM, MPOXOASALLEM Yepe3 TOuKY
TEOPETNYECKOIO 06prBa CTEPXHA,
Asinc; 0 — COOTBETCTBEHHO MAIOWIAfb CEYEHU U YrON HaKMOHa OTOTHYThIX CTepXHEiA,
PaCcMONOXKEHHbIX B Npefenax yyactka AnnHoi Iy ;
Qsw — YCWUIME B XOMYyTax Ha eAvHULY ANVHbI 3NEMEHTa Ha yyacTKe AMNHOM lg
onpesensieMoe no opmyre
Osw = YsRewAsw /'S (79)
rae d — AnameTp 06PbLIBAEMOrO CTEPXKHS, CM;
€C/N BbIMO/HAETCA yC/10BUE
YICYnQ < 0125YcYb7 Rbt,serbho (80)

B KOHCTPYKUMAX Ha YNPYroM OCHOBaHMK, 3a UCK/TKOUEHNEM MOAMOPHbLIX CTEH.

8.28 PacuyeT KOHCONW, [A/MHA KOTOPOW paBHa WM MeHbLUe ee BbICOTbl B OMOPHOM
cedeHMn h (KOpOTKas KOHCOMb), CneayeT NPOW3BOAWUTL MO AENCTBYIOLWMM HOPMATUBHLIM
[AOKYMEHTaM.

8.29 lNpun NpoeKTMPOBaHUN MACCUBHbIX YKe/1e300eTOHHbIX 3/IEMEHTOB MPAMOYr0/IbHOIO
ceyeHus, npegesibHble COCTOAHNUA KOTOPbLIX BbIPaXatOTCA Yepe3 YCunus, creayer npoBepaTb
MPOYHOCTb MPOAO/bHLIX CEYEHUI HA YPOBHE HEMTPa/IbHOW OCKM M Ha YPOBHE MPOAO/bHbIX
CTPOMTENbHBIX LUBOB A0 M NOC/e 06pa30BaHNs TPELWMH B PaCTAHYTON 30HE 3/1EMEHTa.

8.30 PacueT BbIHOC/IMBOCTU CEYEHWUI, HOPMalbHbLIX K MPOAONLHON OCU 3NEMEHTA,
A0/MKEH NPOV3BOANTLCA U3 YCTOBUIA:

QNS CXXaToro 6eToHa

Y1c¥nOs < YcYbRp (81)
[N PacTAHYTOI apMaTypbl
Y1c¥nOs < YcYsaRs) (82)

rfe cs U Gs — MaKCMa/lbHble 3Ha4eHNs COOTBETCTBEHHO CXXMMAIOLLMX HaNpshKeHWUiA B GETOHe
1 pacTArvBatoLLMX HanpsXeHW B apMaType;

Yo =Yo7 "Vb12 *Vb14 " Yb15-
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CxaTas apmaTypa Ha BbIHOC/IMBOCTb He pacCUMTbIBAETCS.

8.31 B TPeMHOCTONKNX 3/1eMEHTaX HarpsXKeHns B GETOHe oz U B apmaType os
onpefenstoTcs B 30He AeNCTBUA MaKCUMa/lbHOrO M3rnbaroLLero MOMeHTa Mo pacyeTy Kak ans
YMpyroro Tena rno NpvBeAeHHbIM CEYEHNAM C YHeTOM YKasaHuin 5.35.

B HETPELMHOCTOMKMX 3M1IEMEHTAX NAOWAAb U MOMEHT CONPOTUBNEHUA NPUBEAEHHOIO
ceyeHuns cneayeTt onpeaensTb 6e3 yyeTa pacTAHYTOM 30HbI 6eTOHA. HanpskeHnsi B apmaType
cnefyet onpeaenstb cornacHo 9.7 HacToALLEro csoja rnpasuii.

8.32 PacueT BbIHOC/MBOCTM CEYEHWI, HAKNOHHbIX K MNPOAOSBbHON OCWU 3/71EMEHTa,
CnefyeT BbINOMHATL U3 YC0BUA

Y1c¥nOmt < Yc Yoot (83)

rae omt— rnNaBHbIE pacTArnearoLine Hanps>XxeHna B OeTOHe;

Yo =Yb5 Yo7 "¥b12 " Vb13 " Vb14 " Yb15
BennunHy rnaBHbIX pacTArMBatOLMX HanpsHKeHUA B GETOHE cnefyeT onpeaenstb no
thopmyne (29) ¢ yueTom ykasaHwuii 8.8.
[ns CTep)XKHEBbIX 3/IEMEHTOB MPAMOYIO/IbHOM0 CEYEHUs C Napa/liefibHbIMU PacTAHYTOM
M CXKaTOW rpaHsMM AOMYCKAeTCs Npu ONpeAeneHnn rNaBHbIX PacTArMBatOLLMX HanpPsXKeHWiA
nprHUMaTh oy = 0, a HaNPSXXeHWs ox U Txy ONPeLeNaTb Mo HOopMy/iam:

Oy =My/leg N/ Argq, (84)
Tyy = QSreq I (1regb). (85)
e Ared M e — M/IOWAAL Y MOMEHT MHEPLMN MPUBEAEHHOTO CEYEHNS OTHOCUTENbHO
ero LieHTpa TAXKECTH;
Sred — CTATUYECKMIA MOMEHT YacTu npnBeaeHHOro ce4yeHnd, ﬂe)KaLU'eM no oaHy
CTOPOHY OT OCK, Ha YPOBHE KOTOpOii OMpefensioTcs KacaTesbHble
Hanps>KeHus;
Yy — pPacCToAHME OT LEHTPa TAXECTU NMPUBEAEHHOIO CeYEHNA A0 JIMHUKN, Ha
YPOBHE KOTOpOVl onpenenarnTca KacaTe/lbHblE HAlMpPsAXXeHUA,;
b — LIMPWHA CEYEHNA Ha TOM XE YPOBHE.

B copmyne (84) 3HaK «MOC» NPUHUMAETCS A/ BHELEHTPEHHO PacTAHYTbIX, a 3HaK
KMUHYC» — 11151 BHELLEHTPEHHO CXXaTbIX 3/IEMEHTOB.

"feoMeTpryecKne napameTpbl NPUBEAEHHOIO CEYEHUS CriefyeT OnpefensTs C y4eToM
yKa3zaHuit 5.35.

[na 21eMeHTOB C MEPEMEHHON BbLICOTOW CeYEHWUS KacaTe/lbHble HarpsiXXeHUs Txy
crefyeT onpefensiTb C y4eTOM yKasaHuii 8.8.

Ecnun ycnosue (83) He BbINOMHAETCH, TO PAaBHOAENCTBYHOLAA T1aBHbIX PacTArMBaroLLMX
Hanps>KeHWn [o/MKHa OblTb MOMHOCTLIO MNepefaHa Ha MomnepeyHyrd  apmatypy npu
HanpsHXeHMsX B Hell 6s< Ys1 Rs .

9 PacueT 9/1eMEHTOB GETOHHbIX W  >KeNne306eTOHHbIX  KOHCTPYKLMI
no 06pa3oBaHNI0 U PACKPbITUIO TPELLMH 1 Mo Aethopmalunsiv

PacueT 6ETOHHbIX U )e/1e306eTOHHbIX 3/1EMEHTOB M0 06pa30BaHNI0 TPELLUMH

9.1 PacueT GETOHHbIX W >Kene3o6eTOHHbLIX 37EeMEHTOB MO 06pa3oBaHMi0 TPELLWH
cneflyeT NPOV3BOAUTS:
a) B C/lyyasix, Korfia no ycrioBusiM aKcnayataLum TPeLyHbI He A0NyCKatoTCs;
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6) [AN9  BbISBNEHWS 30H  TpewmHOoobpasoBaHWUs MpW  pacyeTe  CTaTUYECKU
HeonpeaeIMMbIX CTEPXKHEBLIX N MAaCCUBHbIX KOHCTPYKLWIA;

B) NPV HaNMYMK creumanbHbIX TpeboBaHUA HOPM MPOEKTUPOBaHWSA OTAENbHbIX BUAOB
TMAPOTEXHNYECKNX COOPYXKEHWIA.

K uncny KOHCTPYKUMIA, B KOTOPbIX He [AOMNYCKalTCA TPELWMHbI C pacKpbITUEM
6onee 0,2 MM, OTHOCATCS:

HarnopHble 1 6e3HaNoOpPHbIe 31EMEHTbI, HAXOLALLMECS B 30HE NMEPEMEHHOI0 YPOBHS BOAbI
1 NOABePraroLLMecs CUCTEMaTUYECKOMY 3aMOPaXKMBAHUIO U OTTanBaHWIO.

K uncny KOHCTPYKLMIA, B KOTOPbIX TPELLMHbI HE JONYCKatTCs, OTHOCATCS:

KOHCTPYKLMW, K KOTOpPbIM MpPeabaBnseTca TpeboBaHWe BOAOHEMPOHMLAEMOCTM B TeX
cnyyasix, kKorga 9To TpeboBaHME HEBO3MOXHO 06ecrneunTb KOHCTPYKTUBHbIMUA U
TEXHO/IOMMYECKUMMN MEPONPUATUSAMM;

3N1eMeHTbI  MPUYaNbHbIX  HabepeXXHbIX, MOrpyXkaemble B TPYHT 3a0MBKON  Wu
BUOGPMPOBaHMEM;

NALEBbIE 31EMEHTbI MPUYa/IbHBIX HAOEPEeXHbIX, CBau W CBan-000/104KN ANS CTafuiA
M3rOTOBMEHMS, TPAHCMOPTUPOBKM N MOHTaXa.

9.2 PacyeT CTepPXXHEBbIX >Ke/le300eTOHHbIX 3/1IEMEHTOB MO 00pa30BaHMIO TPELYyH,
HOPMa/IbHbIX K X NPOA0ALHON OCK, CefyeT NPOVN3BOANTD:

AN15 LLeHTPa/IbHO PacTAHYTLIX 3/1eMEHTOB N0 (hopmyne

Y|CN S’Yt:’YbR A (86)

bt,ser * ‘red !

rAe Yo = Yo7 - Ybs - Yb9 * Yb13 * Yb14 * Yb15.
[1pu Ybs - Ybo > 2 CeayeT NPUHUMATD Yog - Yoo = 2,0;
ANs N3rnbaemblix 3N1EMEHTOB MO Gopmy e

Y1eM <vevp Rbt,serWt,red , (87)

A€ Yb = Yo7 * Ybs * Yb10 * Yb13 * Yb14 * Ybis.
[pW Ybs - Yb1o> 2 cnepyeT NPUHUMATD Ybs - Ybio = 2,0;
AN191 BHELIEHTPEHHO CXKaTbIX 3/IEMEHTOB M0 opmysie

Yic(M /Wt,red =N/ Aeg) <vc¥p Rbt,ser ) (88)

A€ Yb = Yo7 * Ybs * Yb10 * Yb13 * Yb14 * Ybis.
[1pW Ybs * Ybio > 2 cnegyeT NPUHUMATD Ybs - Ybio = 2,0;
[/191 BHELLEHTPEHHO PacTAHYTbIX 3/1EMEHTOB Mo popmyre

YIc('VI /Yblowt,red +N /ngAred )< Yc¥b Rbt,ser ' (89)

rae Yo = Yo7 - Ybs * Yb13 * Yb14 * Ybis.
Mpu pacyeTte no opmyne (89) cnefyet NpMHUMATD:
Ybo — KaK 419 LLEHTPa/IbHO PaCTAHYTOrO 3/1eMeHTa TaKoro e MonepeyHoro ceYeHus;
Yb10 — KaK A4 N3rnbaeMoro sfemMmeHTa Takoro e nonepevyHoro cevyeHus.
MpumeyaHune — B hopmynax (86) — (89) 3HaK paBeHCTBA COOTBETCTBYET YC/IOBUKO 06pa30BaHUS
TPELLMH, 3HaK HEPABEHCTBA — YC/OBUIO TPELLMHOCTOMNKOCTY.

9.3 PacueTbl M0 06pa30BaHMI0 TPELLMH, HOPMa/bHbLIX K MPOAO/SIbHON OCU 6GETOHHbIX
3/IEMEHTOB, MNpefe/ibHble COCTOAHUA KOTOPbIX BbIPAXAKOTCA 4Yepe3 YCuius, cnefyet
npou3sBoanTb no dopmynam (22) un (25), npyHuMas B HUX Yn = 1,0 , yic = 1,0 M Rptger
BMECTO Rpt.
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9.4 PacuyeTbl N0 06pa30BaHNIO TPELWH MO TNlaBHbIM PacTArMBaOLWMM HaNPsHKEHNSM
BbINO/THAKOTCS:

A1 OLLEHKMN TPELLMHOCTOMKOCTI CEeYEHWi, HAKMOHHBIX K NPOAO/bHON OCU CTEPXKHEBbIX
GETOHHBIX 1 XKeNne306eTOHHbIX KOHCTPYKLWIA;

018 OLEHKN  TPELUMHOCTOMKOCTM  OOBEMHbLIX GETOHHBIX U >KeNe306eTOHHbIX
KOHCTPYKUWIA, NpefesibHble COCTOSHUA KOTOPbIX HE MOTYT ObITb BbIPQXXEHbI YePe3 YCUNS;

[/ OLEHKN TPELLMHOCTOMKOCTU OETOHHBIX W KeNe300€TOHHbLIX KOHCTPYKUMIA npu
[eCTBNM MHOTOKPaTHO MNOBTOPSAIOLLENCS Harpy3Ku.

PacueTbl N0 06pa30BaHMIO TPELLUMH B 3TUX Cy4YasX BbIMOMHAOTCA U3 YCI0BUSA

Y1ieOm < VeVpRots (90)

FAe Yb = Yb1 - Yb2 - Yb3 - Vb5 - Yb13 - Yb14 - Ybis — MPY pacyeTax 6EeTOHHbLIX 3/1EMEHTOB;
Yb = b7 * Yb8 * Yb10 * Vb1l * Yb13 * Yb14 * Ybis — MPW pacyeTax >Kene3006eTOHHbIX 3/1EMEHTOB;
Yb = Yb1 - Yb2 * Yb5 * Yb12 - Yb13 * Yb14 - Ybis — MPU  pacyeTax OETOHHbLIX  3/1EMEHTOB npu
AencTBUn MHOFOKPAaTHO  MOBTOPSIHOLLENCS
HarpysKu;
Yb = Yb7 * Yb11 - Yb12 - Yb13 -+ Yb14 - Ybis — NPU pacyeTax >Xene3o0eTOHHbIX 3/IEMEHTOB Mpw
JencTBun MHOrOKpaTHO NoBTOPSAOLLENCA
Harpysku.

Hanps>keHHOe COCTOAHWE 3/1eMEeHTOB ONpeaensieTcs B COOTBETCTBUN C yKasaHMAMU 8.8.
Mpoeepka ycnosus (90) NPoOM3BOAWUTCA ANS HAPYXXHbIX [PaHen 3M1eMEeHTOB, B TOYKaX
nepeceyveHnst UX C rNaBHbIMU LEHTPaSIbHbIMU OCAMU UHEPLUW NPUBEAEHHOTO CeYeHns, a ans
3/1EMEHTOB TaBPOBOr0, [ABYTaBPOBOIr0O U KOPO6GYATOro CeYeHWn TakKe B MECTax NPUMbIKaHWS
CXaTbIX MOMOK K CTEHKe.

Mpy onpeaeneHnn KoIPPULMEHTOB Yb3 — AN GETOHHBIX KOHCTPYKLUWIA U Ypio — ANA
Yene306eTOHHbIX KOHCTPYKUWIA BbICOTA PacTAHYTOM 30Hbl CEYeHUs hy HAXOAMTCSA MO 3rnope
HanPSs>XXEHWA B NIOCKOCTMN FNaBHbIX PaCTArMBaOLLMX HaNPSXKEHWNIA.

3HayeHVe KO3(ULMEHTA Ybhg 38BUCUT OT CXeMbl apMmupoBaHus (OLHOPAAHOE WK
MHOropsiAHOE, ANCMEPCHOE MM 06bIYHOE) 061aCTN 3NEMEHTa, AN KOTOPOM MPOM3BOAUTCS
NpoBepKa TPEeLMHOCTONKOCTMH.

PacueT )ene306eTOHHbIX 3/1EMEHTOB M0 PACKPbITUIO TPELMH

9.5 B HETPELLMHOCTOMKMX CTEPXKHEBBIX 3/IEMEHTAX PacyeT Mo PacKPbITUIO HOPMa/IbHbIX
K NPOAOMbHOI OCK TPELLWH CNeAYyeT BbIMOMHATL U3 YCI0BUSA

Acr <YcAcr, (91)
rge acr — pacyeTHast LWMPUHA PACKPbITUA TPELLMH, MM;
Agr — [OMYyCKaeMas LUMPWHA PacKpbITUs TPELLMH, MM, onpeaensemas no 9.8.
9.6 LLINpyHY pacKpbITWS TPELLWH acr, MM, CieayeT onpeaensiTb No opmyne
8 = 30| (o —csibg)/Es}-7(4—lOOu)d%, (92)
rgoe & — KOa(hMUUMEHT, NPUHUMAEMbIV PaBHbIM /151 3/IEMEHTOB:

M3rnbaembIX 1 BHELEEHTPEHHO CXKaTbIX — 1,0;
LeHTPaNbHO ¥ BHELEHTPEHHO PacTAHYTbIX — 1,2;

@1 — KO3MMULMEHT, NPUHUMAEMbIA PaBHbLIM: MPU yyeTe BPEMEHHOrO [eiCcTBuSA
Harpy3ok: npn Fi/ Fe<2/3-1,0;npuF/F¢>2/3-1,3;
(Fen Fi — Hambonblume 0606LLeHHbIE Yeuns (M3rnbaroLLmini MOMEHT, HOPMa/lbHas cua

M T.N.) COOTBETCTBEHHO OT [elCTBMS MONMHOW Harpysku (MOCTOSIHHOM,
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ANMTENbHOW, KPaTKOBPEMEHHOR) M OT AENCTBUSA NOCTOSHHOW U A/INTENbHOA
Harpysok);

Mpy y4yeTe MHOrOKPaTHO NOBTOPSIOLLEACS Harpy3Ku:

Mpy BO34YLUHO-CYXOM COCTOSHUM 6eToHa 2 — ps (ps — KO3(MULMEHT acuMMeTpun

Lnkna);

npy BOLOHACBILLEHHOM COCTOSIHUM 6eToHa — 0,9;

n — KO3MPUUMEHT, NPUHNMAEMbIN PABHBLIM MPY apMaType:
CTEPXXHEBOI nepuogmyeckoro npotuns — 1,0,
rnagKon ctepxxHesom — 1,4,
MPOBOIOYHOI NEePUOAMYECKOro npoduns — 1,2;

os — HanpsbkeHue B pacTAHYTON apmarype, onpeaensieMoe B COOTBETCTBMM C 9.7 6e3
yyeTa COMPOTMB/EHWUA GETOHAa PacTAHYTOW 30Hbl CEYEHUS; C  Yy4eTOM
(hnNbTPaUMOHHOIO AaBNeHnst BOAbl, ONpefenseMoro B COOTBETCTBMM C 7.12 ©
7.13;

Gspg — HavaIbHOE PacTArmBatoLLee HanpsXKeHne B apmatype OT HabyxaHus 6eToHa. [1a
KOHCTPYKUMIA, Haxogawmxcsa B BOAE, oOspg = 20 MMa; Ansa KOHCTPYKLMA,
MOABEPXKEHHbIX  [A/INTENIbHOMY  BbICbIXaHWIO, B TOM 4YuC/le BO BpeMS
CTPOUTENLCTBA Oshg = 0;

U — KO3(h(hMLIMEHT apMUPOBaAHUS CEUEHWS,
u=As/ (b ho), HO He 6onee 0,02;
d - [JuameTp CTEPXXHEBOI apMaTypbl, MM.

Mpu pa3nMyHbIX AMaMeTpax CTePXKHEN cneayeT NpUHUMaTb

d :Zk:nidflzk:nidi ,
| |

rfe n — 4ncno cTepXkHeli 0HOro AvaMeTpa.

9.7 HanpsbkeHust B apmaType Mpu pacuyeTax LUMPWHbI PacKpbITUS TPELWH cneayet
onpeaensTh No creaytoLmum hopmynam:

ANSi N3rGaembIX 3M1EMEHTOB

os=M/(As2); (93)
AN19 LeHTPa/IbHO PacTAHYTLIX 3/1EMEHTOB
os=N/A;; (94)

ANS BHELIEHTPEHHO PacTAHYTbIX W BHELEHTPEHHO CXKaTbIX 3/1EMEHTOB NP
60/bLUMX 3KCLEHTPUCUTETAX

o, =N(etz)/Az; (95)

[NA BHELLEHTPEHHO PacTAHYTbIX 3/1eMEeHTOB NPU MaslbIX 3KCLEHTpUCUTeTax:
NS apmatypbl S

c,=Ne /A (h,—a); (96)
Ans apmatypbl S’
o, = Ne'A(h, -a). (97)

B ¢opmyne (93) 3HaK «nnOC» MPUHUMAETCA NPU BHELLEHTPEHHOM pPacTsXeHuU,
KMUHYC>» — MPU BHELEHTPEHHOM CXXaTuw.

B dopmynax (93) u (95) z ( n1e4o BHYTPEHHEN Napbl CU) LOMYCKAETCA NPUHUMATL MO
pesy/ibTaTam pacyeta CeYeHWn Ha NPOYHOCTb MPU PacyeTHbIX HarpysKax.
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9.8 [onyckaeMylo LUMPUHY PacKpbITUA TPEWUH Acr, MM, A7 MACCUBHbIX HamopHbIX
KOHCTPYKLMIA crieflyeT NPpUHMMaTh He 60/1ee BEIMUUH, NMPUBELEHHbIX B Tabnmuax 23, 24.

Ons  coopyxeHuid 1l — IV KnaccoB npegenbHas LUMPUHA PAaCcKpPbITUS  TPELLUH
onpesensieTcs YMHOXEHVWEM MOMyYeHHbIX MO  Tabnuuam 3HayYeHuid  Acgr, MM, Ha
KO3(h(OMLUMEHTbI, paBHble cOOTBeTCTBeHHO 1,3; 1,6; 2,0. lMpy 3TOM LIMPUHA PaCKPbITUSA
TPELWMH npuHMmaeTcs He 6onee 0,5 MM.

[N TOHKOCTEHHbLIX KOHCTPYKUMIA NpU OTCYTCTBUM arpeccvBHOW Cpefbl 4OMYCTUMAs
LWMPMHA PaCKPbITUS TPELLMH MPUHUMAETCS B COOTBETCTBUM C YKasaHUAMU [Le/iCTBYHOLLMX
HOPMAaTMBHbIX [JOKYMEHTOB.

MpviBefeHHble B Tabnmuax 23 1 24 3Ha4YeHNA Acr MPUHUMAIOTCA C YHETOM MPUMEHEHWS
apmaTypbl Knaccos A-l, A-1l, A-lll, Bp-l. MNpn npumeHeHWn apmaTypbl APYrux Knaccos
npefenibHas LWMpUHa PacKpbITUSA TPewWwmH NPUHUMAeTCs He 6o1ee BEIMYMH, NOMYYEHHbIX MO
HacToALMM Tabnuuam.

Mpyn 6UKApOOHATHOM  LUENOYHOCTU  BOAbI-CPeAbl, MeHbLUen 1 Mr - 3KB/N, Wu
CyMMapHON KoHUeHTpauun noHoB Cl n SO4, 60nbleit 1000 Mr/n, 3Ha4eHUs Acr crnefyet
yMeHbLLAaTh B ABa pa3sa.

Mpn cpefHerofoBOM 3HaYeHUU GMKapOOHATHOW LLENOYHOCTU BOAbI-CPefbl, MeHbLUEN
0,25 Mr - 3kB/N, W NpU OTCYTCTBUM 3aALUMTHBIX MEPOMNPUATUIA HaropHble KOHCTPYKLUM
cnefyeT NPOeKTUPOBaTh TPELLUHOCTONKNMM.

3HaueHnsa Ac¢r MPY MCMOJb30BaHMN 3aLMTHBIX MEPOMPUATUIA CNeayeT yCTaHaBIMBaTb Ha
OCHOBaHWW cneunanbHbIX UCCNef0BaHuUM.

Mpy gruameTpax apmatypbl 40 MM 1 6051ee 3HaYeHME Acr JONYCKAETCS YBeNNUMBaTL Ha
25 %.

[Ns TOHKOCTEHHbIX KOHCTPYKUMIA (C BbICOTON CeYeHMss MeHee 1,5 M) wWMPUHY
[0MYCKaeMOro packpbITUS TPeLUH Acr CNefyeT YMHOXaTb Ha KoathguumeHT 0,5.

Tabnunuya 23
"'Mapokap6oHaTHast MakcumanbHoe 3HaueHue B/L, 6eToHa Jonyckaemas LLMpMHa packpbITuS
LL|eNI0YHOCTb BOAbI npu Harope H, M TPELLMH Acr, MM, B COOPYXeHMaX | Knacca
W, mr - 3KB/N 10 50 200 M0 YCNOBWIO KOPPO3VMOHHOM CTOMKOCTH

[o 0,25 Bkntou. 0,50 0,48 0,45 He ponyckaetca

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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OkoHuaHue Tabnuupl 23

"Mapokap6oHaTHast MakcumanbHoe 3HaveHve B/L, 6eToHa Jonyckaemas LLnMpuHa packpbITus
LLIe/IOYHOCTb BOAbI npu Hanope H, m TPeLLMH Acr, MM, B COOPYXeHuax | Kknacca
W, mr - 3KB/N 10 50 200 Mo YCNOBWH KOPPO3WOHHOW CTOMKOCTM
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
2,4 0,68 0,64 0,60 0,35
2,4 0,66 0,62 0,59 0,50
3,2 1 6onee He orpaHunumnBaeTcs
Tabnunuya 24
Jonyckaemas LUMpUHA PacKpbITWS TRELUUH Acr, MM,
YCr0BYR BO3ENCTBS CPembl pagneHT B COopy>keHmsax | knacca N0 YCNOBMIO COXPAHHOCTY
Ha KOHCTPYKUMIO Hanopa apmarypbl NP1 CYMMapHOI KOHLEHTPaL M MOHOB
[CI’]1+0,25[SO4''] B BOAHOI Cpeae, Mr / n
meHee 50 100 200 400 - 1000
MocTosAHHOE BOAOHACHILWEHNe Jo5 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
Mepnoanyeckme HacbILLEHWS BOAOW
npv yncne LIMKOB B Fof:
meHee 100 Jo5 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 Jo5 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
KanunnspHblit nogcoc, 6pbi3run - 0,20 0,15 0,10 0,05

PacueT 3/1eMeHTOB »e/1e306eTOHHbIX KOHCTPYKLMIA MO AedhopmaLnsiv

9.9 [edopmaunn >xene3006eTOHHbIX KOHCTPYKLMA, a Takke YCUIUA B 3/eMeHTax
CTaTUYEeCKN HeonpefesIMMbIX  KOHCTPYKLMIA  ONpefenstoTcd  MeTo4amu  CTPOUTE/IbHOM
MEXaHVKM C YYEeTOM TPeLyH 1 Heyrnpyrux cBOKCTB 6eTOHa.

Mpy  CNOXHbIX CTAaTMYECKN HeomnpedesMMbIX CUCTEMax [OMyCKaeTcs Onpeaenstb
rnepemeLLeHns Mo (hopMynam ConpoTUBAEHUS MaTepPUasIoB.

9.10 Tpu KpaTKOBPEMEHHOM [EACTBMM  HArpy3ku >KECTKOCTb  U3rnmbaemblx,
BHELIEHTPEHHO C©XKaTbIX W BHELEHTPEHHO PaCcTAHYTbIX 3/1EMEHTOB CheayeT onpeaensTb Mo
(hopmynam:

[/151 TPELLMHOCTOMKNX 3/1IEMEHTOB M/ UX YYaCTKOB

Bk = 0,9 Eb lred , (98)

anAa HeTpeLIJ,l/IHOCTOVIKVIX IIEMEHTOB UJIN X YHaCTKOB
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Be=1,1Ep (lp+Vls). (99)

[ns onpeaeneHns KECTKOCTU HETPELLMHOCTOMKUX YYaCTKOB U3rMGaeMbIX 371EMEHTOB
MPSIMOYrO/IbHOTO  MOMEPEYHOr0  CeYeHMst [OMyCKAeTCs WCMO/b30BaTb 3aBUCUMMOCTb U
HOMOrpaMmy, NPUBEAEHHbIE B MPUIOXKeHNN .

9.11 Mpn OAHOBPEMEHHOM [elCTBMM KPATKOBPEMEHHbIX W ANMTENbHBIX Harpy3oK
YKECTKOCTb M3rGaeMbIX, BHELIEHTPEHHO CXaTbIX U BHELIEHTPEHHO PACTAHYTbIX 3/EMEHTOB
CcneflyeT onpefensTb Nno hopmynam:

ONS TPELMHOCTOMKUX 3M1EMEHTOB UM X YYaCTKOB

B=0,8Eplred; (100)
ANSt HETPELLIMHOCTONKNX 3/1EMEHTOB MM UX Y4acTKOB
B=B«(C+V)/(8C+V), (101)
roe C — 006006LIeHHOE yCuve oT ANUTENbHO AENCTBYHOLLMX HArpy3oK;
V - 00606LLEHHOE Yycune 0T KPaTKOBPEMEHHO AEUCTBYHOLMX HArpy3oKk;
& — KO3(ULMEHT CHVDKEHWS >KECTKOCTW. [ns TaBPOBbIX CEYEHWI C MOMKOW B

OKaTon 30He & = 1,5, B paCTAHYTOW 30He & = 2,5, ANA NPSAMOYrO/ibHbIX,
[BYTaBPOBbIX, KOPOOUATbIX M APYrMX 3aMKHYTbIX CEYEHUIA & = 2.

10 PacyeT 311eMeHTOB 6GEeTOHHbLIX W >Kes1e306eTOHHbIX KOHCTPYKUMA Ha
TemrnepaTypHble U BNaXXHOCTHbIE BO3AENCTBUSA

10.1 YueT TemnepaTypHbIX BO3AENCTBUIA NPON3BOAUTCS:

a) Npy pacyeTe NPOYHOCTU GETOHHbIX KOHCTPYKLMIA B COOTBETCTBUM C 9.3, a TakxKe npu
pacyeTe MX MO 006pa30BaHWIO (HEJONYLLEHNIO) TPELWMH B Chydyasx, Korfa HapylueHue
MOHO/MTHOCTU 3TUX KOHCTPYKLUMIA MOXET M3MEHUTb CTaTUYECKYHD CXemy WX paboTbl,
Bbl3BaTb [OMO/IHUTENbHbIE BHELUHWE BO3AEACTBUA WM YBE/IMYEHWE MNPOTUBOAAB/IEHNS,
MPUBECTUN K CHUXKEHWIO BOAOHENPOHMUL,AEMOCTM 1 LO/ITOBEYHOCTU KOHCTPYKLUMU;

6) Npun pacyete CTaTUYECKN HEOMNPEAENNMbIX YKENe300eTOHHbLIX KOHCTPYKLMIA, a TakKxXe
Mpy pacyeTe >ee306eTOHHbIX KOHCTPYKUMIA M0 06pa30oBaHUiO (HELOMYLUEHNIO) TPewuH B
cnyyasx, ykasaHHbIX B 9.1;

B) Mpw onpejeneHny fedopmauuii 1 MNepemMeLLeHNiAi 3N1IEMEHTOB COOPYXKEHWIn ans
Ha3HaYeHNs KOHCTPYKLMIA TeMMNepaTypHbIX LWBOB M NPOTUBOMUIbTPALMOHHbIX YIIOTHEHWIA;

r) 4NA Ha3HayYeHUs TemnepaTypHbIX PEXMMOB, TpebyembIX MO YCN0BUAM BO3BELEHUA
COOPYXXEHUS 1 HOPMa/IbHOM ero aKcrnayaraunu;

L) Npy pacyeTe TOHKOCTEHHbIX >KeNe300eTOHHbIX 3/1EMEHTOB HENPSMOYro/bHOM0
ceyeHuns (TaBpOBbIX, KOMbLEBbLIX), KOHTAKTUPYOLLMX C FPYHTOM.

TemnepaTypHble BO3LENCTBUA JOMYCKAETCH He y4MTbiBaTb B pacyeTax TOHKOCTEHHbIX
KOHCTPYKLMIA, ecnn obecriedeHa cB060Aa NepeMeLLLEHNIA TUX KOHCTPYKLWIA.

10.2 Mpu pacuyeTe GETOHHbIX W >XeNe300€TOHHbLIX KOHCTPYKLMIA CrefyeT y4uTbiBaTb
TemnepaTypHble BO3AeCTBUA 3KCMN/TyaTalMOHHOIO 1 CTPOMTENbHOIO NepUOAO0B.

TemnepaTypHble BO3LEACTBUA CTPOUTENILHOTO Mepuoja OMpeaenstoTcd C Yy4YeToM
9K30TEPMUN U APYrUX YCNOBWMIA TBepAeHWUs OeTOHa, BKAKOYAs KOHCTPYKTUBHbIE U
TEXHO/IOrMYecKne MepONpUATAS NO PErysIMpoBaHUI0 TeMNEePaTypPHOro PeXXmMma KOHCTPYKLMH,
TemnepaTypbl 3amblKaHWs CTPOWUTE/IbHLIX LUBOB, MO/IHOrO OCTbIBAHWUA KOHCTPYKUMW [0
CpeHEMHOrONETHUX 3KCMNJTyaTalMOHHbIX TeMnepaTyp, KonebaHuii TemnepaTypbl Hapy>XHOro
BO34yXa V1 BObl B BOAOEMAX.
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K TemnepaTypHbiM  BO3AENCTBMAM  3KCM/yaTalMOHHOrO  Mepuoja  OTHOCATCS
Knmmatumyeckue KonebaHusi TemnepaTypbl Hapy)XKHOro BO3fyxa, BOAbl B BOgoemax W
3KCMNyaTauMoHHbIA NoAorpes (MNN OXNaXAEHNE) COOPYXKEHMS.

KOHKpeTHbIA nepeyeHb TemrepaTypHbIX BO3AENCTBUI, YUYUTbLIBAEMbIX B pacyeTax
GETOHHbIX W >Kene306eTOHHbIX KOHCTPYKLUMA  OCHOBHbIX BWAOB  FMAPOTEXHUYECKUX
COOPY>KEHWUIA, [O/MKEH YyCTaHaBMBaTbCA B COOTBETCTBUM C TpeboBaHusimm CI158.13330 u
CTPOMTENbHBIMM HOPMaMK Ha NPOEKTMPOBaHMe COOTBETCTBYHOLMX BUAOB COOPYXKEHWIA.

10.3 B pacyetax OETOHHbIX U >Kee300eTOHHbIX KOHCTPYKUWUIA TUAPOTEXHUYECKMX
COOPY)XEHMIA Ha TemnepaTypHble BO3AEWCTBMA MpPW  COOTBETCTBYHOLIEM 060CHOBaHUM
[ONYCKAeTCs y4YnTbIBaTb TEM0BOE B/IMSIHWE COMTHEYHON paguaumn.

10.4 Yu4eT BNaXXHOCTHbIX BO3AEWCTBUIA MpPU pacyeTe GETOHHbIX W XKeNe306eTOHHbIX
KOHCTPYKLUMIA [O/MKEH ObiTb 060CHOBaH B 3aBMCMMOCTM OT BO3MOXHOCTU Pa3BUTUA yCaaKu
NN HabyxaHMs GETOHA 3TUX KOHCTPYKLMA.

JlonyckaeTcs He yunTbIBaTb YCaflKy 6eTOHa B pacyeTax:

MaCCUBHbIX KOHCTPYKLWNIA;

TOHKOCTEHHbIX KOHCTPYKLMI, HaXOAALMXCA MO BOAOW, KOHTaKTMPYHOLWMX C BOAOM
WNN  3acbiNaHHbIX TFPYHTOM, €civ Obliv MpefycMOTPeHbl Mepbl MO NpefoTBPaLLEHUNIO
BbICbIXaHWs 6eTOHa B Nepuo CTPOUTENbCTBA.

10.5 TemnepaTypHble 1 BNAXKHOCTHbIE NOMA KOHCTPYKLMIA PpacCUMTbIBAOTCA METO4AMM
CTPOMTENbHOA  (IM3MKM € WCMOMb30BAHWEM OCHOBHbLIX MOJIOKEHWI, MPUHATBIX  AN1s
HecTaLMOHapPHbIX NPOLECCOoB.

10.6 [aHHble 0 TemnepaType W BNWKHOCTM HAPY>XHOro BO3gyXa W Aapyrue
KIMMAaTO0rMYeCKME XapaKTePUCTUKIN AO/MKHbI NPUHUMATLCA HA OCHOBE METEOPO/IOMMYECKIMX
HabN4eHN B palioHe CTpouTenscTBa. pn OTCYTCTBUM TakKMX HabMOAEHWUI A HEOOXOAMMbIE
CBefleHWs  cneayeT  MNpUHMMaTb N0 O(MUMaNibHbIM ~ AaHHbIM  FOCYAApPCTBEHHOM
rMAPOMETEOPOIOrMYECKOI CYXKObI.

Temnepatypa BOAbl B BOLOEMax [JO/DKHA OMpPefensTbCa Ha OCHOBe CreuuanbHbIX
pacyeToB 1 MO aHasioram.

10.7 [Ona coopyxeHui | Knacca Tennom3anyecKne XapaKTePUCTUKM 6GeTOHa
yCTaHaBNMBAKOTCA Ha OCHOBaHWM CneumanbHbIX WCCNeAoBaHWin. s COOPYXEHWUA Apyrux
KfaccoB M MNpu npefBapuUTe/IbHOM MPOEKTUPOBAHUM COOPYXXEHUIA | Knacca YKasaHHble
XapaKTepuUCTUKM 6eTOHa A0onycKaeTcsa NpUHMMaTh no tabnuuam b.1 n b.2 npunoxeHus b.

10.8 [edopmaTvBHble XapakKTepUCTUKM 6GeTOHa, Heobxoaumble [ns  pacyeTa
TEPMOHaNPSHXKEHHOr0 COCTOSHUA KOHCTPYKLMIA, AONYCKAeTCs NPUHMMATD:

HavanbHbIA MOAYNb YNPYrocTn 6eToHa, MIMa, B Bo3pacTe meHee 180 cyT — no opmyne

Ey (1) =10°/{1,7+360/ % {¢[In(t /180)+5,2]}} , (102)
roe x — 6e3pa3mepHblii mapameTp, NpuHUMaeMblii no Tabnuue b.3 npunoxenus b;
t — BO3pacT 6eTOHa, CyT.

HauanbHblii mMogynb ynpyroctn 6GeToHa B Bo3pacTe 180 cyT u 6Gonee cnegyet
NMPUHUMATL B COOTBETCTBUN C 5.27.

XapakTepucTMKM Mosi3ydecTm GeToHa cnefyer npuHMMatb no  Tabnuue bB.4
npunoXxeHns b.

[ina coopy>keHunin | knacca gethopmaTrBHble XapaKTepUCTUKM GETOHA CNeayeT YTOUHATb
“ccnefoBaHMAMM Ha 06pa3Lax 13 6eToHa NPOM3BOACTBEHHOrO COCTaBa.

10.9 PacuyeT O6ETOHHbIX W >KEeNe300eTOHHbIX KOHCTPYKUMIA MO  06pa3oBaHMIO
(HegonylLLeHWIO) TeMNepaTypHbIX TPELLMH CeayeT NPou3BOAUTL MO (hopMy Iam:

a) Np1 NpoBepKe 06pa3oBaHUA TPELLMH U ONpeaeneHnn X pasmMepos:
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A) 2 [y (R, 1° /2B, (1) - (103)

[ns o6pa3oBaHNA MOBEPXHOCTHON TpPELWWHbI Heobxoaumo, 4Tobbl ycnosme (103)
BbIMOMHANOCL B Mpefenax 30Hbl PAacTHKEHUs, [y6uHa KOTOPOW B Hanpas/ieHWM,
neprneHAnMKYNSIpHOM NOBEPXHOCTU, 6bina 6bl He MeHee 1,3 dmax, FAe dmax — MaKCUMasbHbIN
pasmMep KpYMHOro 3anosiHuTens 6eToHa;

6) NpW HeaoNyLeHUN TPewWmH B KOHCTPYKLMAX, PacCUMTbIBAEMbIX MO BTOPOW rpymnne
npeaenbHbIX COCTOAHMIA:

A) <[vpsW ()R, 17 1 2E, (1) (104)

B) MpW HeAONYLEHUN TPELMH B KOHCTPYKLMAX, pacCUMTbIBaEMbIX MO NepBOi rpynne
MpefeNbHbIX COCTOSIHMIA:

A) <[y W(DR, 1" 1 2E, (1) (105)

B atux hopmynax:

A(t) — pabota pacTArMBalOWMX HarpsHKeHWn, HOPMaSibHbIX K MI0CKOCTY
TPeWMHbl, Ha COOTBETCTBYIOLLEA MM Pa3HOCTW MOMHBLIX U BbIHYXAEHHbIX
TemrepaTypHbIX  geopmMaumin;  3HadeHne  A(t)  onpegensercd B
cooTBeTCcTBUM € 10.10;

Rbtn; Rt — COOTBETCTBEHHO HOPMAaTMBHOE WM pacyeTHOEe COMpPOTMB/IEHME 6eTOHa Ha
0CeBOe pacTsXXeHue, onpefenseMoe B COOTBETCTBUM € 5.13 n 5.14;
n — KO3(MUMEHT nepexofa OT HOPMATMBHOIO COMPOTMB/IEHWSA GeTOHa Ha

0CEeBOE pPacTsHKEHMe K CPeAHEein MPOYHOCTM Ha 0CEBOE PaCTsHKeHMe 6eToHa
NpPOV3BOACTBEHHOIO COCTaBa, ONpeaensieMblin B cootBeTcTemm ¢ 10.11;

y(t) — KOIP(PULMEHT, yUNTbIBAIOLLMIA 3a8BUCMMOCTb MPOYHOCTU 6ETOHA Ha OCeBOe
pacTshKeHne 0T BO3pacTa t 1 NpMHUMaeMbIi B cOOTBETCTBUM € 10.12;
En(t) — mofynb ynpyroctu 6eToHa;
Ybs — KOIMMMUMEHT YCNoBUIA paboTbl, pPaBHbIN /19 MaCCUBHbIX COOPYXXKEHUI —

1,15, pna octasibHbIX — 1,0.
10.10 3HauyeHme paboThl A(t) HAXoAMUTCS NO CneayroLMM (hopMynam:
A8 CNyyast O4HOOCHOTO PACTAXKEHWUSA U NIOCKOr0 HaMNpsXXeHHOro COCTOAHUA:

t _
A = [ ot (). AE@ =0T 4. (106)
t At
AN NN0CKoAedOpMUPOBAHHOIO COCTOAHWS:
t _
A(t) — J' G+ (‘C) . A[S(T) OL(1+V)T (T)] . dt , (107)
ty T
roe t — Tekyllee Bpems;
to — Bpems cxBaTblBaHMS GETOHA;
T(t) — TemnepaTypa 6eTOHa B MOMEHT BPEMEHN T;
o — TemnepaTtypHbIi KO3W(HULMEHT NIMHEAHONO PacLLUMPEHNs 6ETOHA;
g(t) — pdedopmauum GeToHa, onpedesnsiemble C YYeTOM MEPeMEHHbIX BO BPeEMEHM

MOZyNs YNPYrocT U NON3y4ecTn 6eToHa;
pacTArnBaroLLme HanpsHKeHNs B GETOHE:

o' (1)
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c'(t)=c(x)Npn o (1) >0;
c'(x)=0npno (1) <0,

roe o (t) — HanpsXeHus B G6ETOHE, onpefe/neHHble C YYEeTOM MepeMeHHbIX BO BPEMEHU
MOAYNSA YNPYrocTn 1 Non3yyectn 6eToHa.
10.11 KosthpuLmeHT 1 onpegenseTcs no opmyne

n=0-uvw)", (108)

rge U — KO3(P(MUMEHT, 3aBUCAWMIA  OT  YCTAHOBNEHHOM  06ecneyYeHHOCTU
rapaHTUPOBaHHON MNPOYHOCTY GETOHA M PaBHbI
1,64 npu q = 0,95;
1,28 npn g =0,90
n 1,04 npu q = 0,85;
V2 — KO3(puLMeHT Bapmauum Npo4HOCTM 6eTOHa NPOM3BOACTBEHHOIO COCTaBa.

Ons coopyxeHnidi | n 1l KnaccoB 3HayeHMsi KO3uUMeHTa Ve YyCTaHaB/IMBAtOTCS
nccnefoBaHMAMI Ha KpynHoMaclTabHbIX 06pasyax u3 6eToHa NpPon3BOACTBEHHOIO COCTaBa.
[ns coopy>XeHWii Apyrux KnaccoB v Mpw npeLsapuTe/lbHOM NPOEKTUPOBAHUN COOPYXKEHWI
I n 1l KnaccoB gonyckaetca NpUHUMaTb:

v2 = 0,135 npn q = 0,95,

v2=0,173 npn q = 0,90,

v2 =0,213 npn q = 0,85.

10.12 3HayeHus y(t) B 3aBUCMMOCTW OT BO3pacTa GeTOHa crefyeT NPUHUMATb ANs
CTpOUTENBHOrO nepuoda no Tabnuue b.5 npunoxeHns b, Ana akcnayaTaynmoHHOro nepuoaa,
Kak npasuno, pasHbiM 1,0.

Ons  coopyxxeHnidi | wn Il knaccoB  KoapuumeHT y(t) cnegyer  YTOUHATb
1ccnefoBaHMAMM Ha KpynHoMacLITabHbIX obpasuax 13 6eToHa Npou3BOACTBEHHOMO COCTaBa.

10.13 s coopyxeHuin | n 11 KnaccoB B TEXHUKO-3KOHOMMUYECKOM 060CHOBaHUW, a ANns
coopy>eHuin 1l n IV KnaccoB — BO BCeX Cly4yasix AOMYCKAeTcs pacyeT Mo 06pa30BaHMIO
(HeLoMyLLEHWIO) TPELLMH OT TeMMepaTypHbIX BO3AENCTBUIA MPOU3BOAUTL MO POpMyIe

o(t) < Yb3 - Ybe - &iim - (t) - En(t) (109)
rae o(t) — TemneparypHble HanPAXeHUst B MOMEHT BPEMEHM t;
gim — MNpPeaenbHas pacTHXKMMOCTb 0eToHa, onpegensemas no Tabnuue b.6
NnpunoXeHns b;
o(t) — KO3POUUMEHT, YuUMTbIBalOLIMIA 3aBUCUMOCTb &im OT BO3pacta OEeTOHa,

onpegensieMblii no Tabnuue b.7 npunoxexus b.
Mpv onpegeneHn KoahuLUmMeHTa Yo 3HaYeHns he cnefyeT NpUHMMATL PaBHbIMU ANHE
yyacTKa 3ropbl pacTArMBatoLWMX HanpshkeHWn B npefenax 6/10Ka UAn nNpu Hainumm Ha
y4acTKe 3Mopbl PACTArMBAIOLLMX HAMPSXKEHWUIA 30HbI C HYNIEBbIM FPaAVEHTOM HaMNPSXKEHWIA.

55



CI141.13330.2012

MpunoxeHne A
(obsazaTenbHoE)

OCHOBHbIe 6yKB€‘HHbIe 0603Ha4veHns

YCcunus oT BHELUHUX Harpy3oK 1 Bo3AeliCTBUIA B MOMepPeYHOM CeYeHMM 3/1leMeHTa

M -
N -
Q_

M3rnbaoLLMii MOMEHT;
NpoAo/bHas CUNa;
rnepepesbIBaroLLas cuna.

XapakTepUCTUKN MaTepmasioB

Rb, Rot, Roser, Rotser —

RS) RSI -

Rsw -

Rse -
E, -
Es -

V —_—
Vi -—
Vo —

XapaKTepUCTUKN
anemeHTa

S -
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pacyeTHble COMPOTMB/IEHNS GETOHA OCEBOMY CXKaTUK 1 OCEBOMY
PacCTSHXKEHUIO COOTBETCTBEHHO [A/11  NpefefibHbIX  COCTOSAHMWIA
nepBovi U BTOPOI rpynn B Bo3pacTe 6eToHa 180 cyT (unm 1 rop);
pacyeTHble COMNPOTUB/IEHUS COOTBETCTBEHHO CTEPXXHEBON W
NMCTOBOIA apMaTypbl;

pacyeTHOe COMPOTUBEHWE MOMEPEYHON apMaTypbl PACTHKEHNIO
0NS NpefenbHbIX COCTOSAHWIA MePBO rpynmnbl MpY  pacyeTte
CEYEHWIA, HAaK/TOHHBIX K NPOJO0/IbHON OCK 3/1EMEHTE;

pacyeTHOE COMPOTMB/IEHNE apMaTypbl CXKATUIO 41 Npefe/bHbIX
COCTOSIHWIA NePBOI rpynnbl;

HayYa/lbHbIA  MOAY/Nb  YNPYrocT 6GeToHa npu  oxatum "
pacTHXKEHUN;

MOZY b YNPYrocTy apmatypsbl;

KoahomumeHT lMyaccoHa;

OTHOLLEHWE COOTBETCTBYHOLMX MOLY/EN YNPYyroctu apMatypbl
Es v 6eToHa Ep;

KO3puLMeHT BapuaLmmn npoyHoCTN 6eToHa NPOM3BOACTBEHHOIO
cocTasa.

NnoJsioXKeHnA I'IpO,CI,OI'IbHOVI apmMatypbl B ronepe4HomMm ceyvyeHunun

0603Ha4veHme NPoAOLHON apmaTypbl:

a) AN M3rnbaembiX 9/1EMEHTOB — PacrofioKeHHON B 30HE,
PacTAHYTOM OT AeCTBUA BHELLUHUX YCUNIA;

0) [4NA ©KaTblX 3/1EMEHTOB — pacno/iOKeHHOW B  30HE,
pacTAHYTOM OT [AeWCTBUA YCUAUA WM Y HaUMeHee CXKaTow
CTOPOHbI CeYeHus;

B) A/ BHELEHTPEHHO PaCTAHYTbIX 3/1EMEHTOB — HauMMeHee
YAANEHHON OT TOYKM NPUIOXKEHNS BHELUHEN NPOJ0bHON CUNbI;
) AN9 UeHTPa/lbHO PacTAHYTbIX 3/eMEHTOB — BCed B
MOMepeyHOM CeYEHUN 3/IEMEHTA;

0603Ha4veHme NPoAO/bLHON apmaTypbl:

a) 4N M3rnbaembiX 9/1EMEHTOB — PacrofioKeHHON B 30HE,
CXKaTON OT AENCTBUSA BHELUHUX YCUITNIA;

0) 4Ns CKATbIX 3IEMEHTOB — PACMO/IOXEHHOI B 30He, CXKaTOW OT
[EeACTBUA BHELUHUX YCUAUA UKy Hanbosee CXAaTOM CTOPOHbI
ceyeHus;
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B) ANA BHELUEHTPEHHO PacTAHYTbIX 3MEMEHTOB — Hambonee
YAANEHHOW OT TOUYKM NPUNOXKEHNS BHELLHEN NPOAO/IbHOW CUMbI.

["eomMeTpUYeCKNe XapaKTEPUCTUKMN

Ap
Avred
As, As'
Asw

As,inc

Ss, Ss'

LUMPUHA NPSMOYTO/IbHOrO CeYeHus, LWKNpUHa pebpa TaBpoOBOro
VNN 4BYTaBPOBOIO CEYEHUS;
BbICOTa  NPSAMOYrO/bHOIO,
CeyeHus;

paccTosiHNE OT PaBHOAENCTBYHOLLEA YCUINIA COOTBETCTBEHHO B
apmatype S 1 S’ 4o 6navKaliLLIen rpaHn CeYeHNs:;

paboyas BbicoTa cedeHuns (ho=h —a; ho'=h-a’);

BbICOTA CXKAaTOM 30HbI ceyeHus (6eTOHa);

OTHOCUTE/bHAsA BbICOTa CXKaToM 30HbI 6eTOHa, paBHas x / ho;
paccTostHUe MeXAy XOMyTamu, U3MEPEHHOE MO JJIMHE 3/IEMEHTA;
9KCLLEHTPUCUTET MPOLONLHOM cubl N OTHOCUTENIbHO LEHTpa
TSXKECTW NPUBELEHHOMO CEYEHUS;

paccTosiHMe OT  TOYKM  MPUIOXKEHWUS  NPOAOMbHON  CUSbI
COOTBETCTBEHHO 0 PaBHOAEMCTBYHOLMX YCUNNIA B apmaType S u
S

HOMWHa/IbHbIN AuaMeTp apMaTypHbIX CTEPXXHENR;

nnoLaab Bcero 6eToHa B NOMepeyHoM CeYeHUH;

nnowaab Ce4eHns CXKaToi 30HbI BETOHE;

nnowaab NpuMBeLeHHOr0 CeYEHNS 3/1EMEHTE;

nnowaab cevyeHuii apmatypbl COOTBETCTBEHHO S 1 S,

nNowWaab CeYeHWs XOMYTOB, PaCMONIOXKEHHbIX B OfHOA
HOPMa/lbHOM K MPOAO/IbHOM  OCWM  3/71eMeHTa  MJIOCKOCTH,
nepeceKaroLLell HaKNOHHOE CeYeHNe;

nnowagb CeYeHUst OTOrHYTbIX CTEPXKHEN, PacrofiokeHHbIX B
OAHOM HaK/MOHHOM K MPOLONbHOM OCK 3/7eMeHTa MIOCKOCTH,
nepeceKatoLLeil HaKIOHHOE CeYeHMe;

MOMEHT WHepLMN CceyeHNs 6eToHa OTHOCUTE/IbHO LEeHTpa
TSXKECTU CEYEHUS 3/IEMEHTE;

MOMEHT WHEepuUnU MNPUBELEHHOIO CeYeHUs OTHOCUTENIbHO €ero
LIeHTpa THXECTY;

MOMEHT MHepUMM NOWAAN CeYeHUs apMaTypbl OTHOCUTE/IbHO
LIeHTpa TSHKECTU CeYEeHUS 3/IEMEHTE,;

MOMEHT WHEPLUMMN CXKATOW 30HbI 6ETOHA OTHOCWUTE/IbHO LEHTpa
TSXKECTU CEeYeHUSs;

CTaTMYECKUIA MOMEHT MIOWAAM CEYEHMUSI CXATOW 30Hbl GeTOHa
OTHOCUTENIbHO TOYKM NPUIOXKEHWNSA PaBHOAENCTBYHOLLEN YCUNIA
B apmarype S;

CTaTMYecKme MOMEHTbI MN/OWaAN CeYeHUs BCeli NPOAO0SbHOIA
apmarypsl OTHOCUTENIbHO TOYKU NPUIOXKeEHNS
PaBHOAENCTBYIOLLEN YCUWIA COOTBETCTBEHHO B apmaType Ss U
Ss'.

TaBPOBOr0O WM [ABYTaBPOBOrO
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KoathgmumeHTbl

Yic
Yn
Ye
Yb
Ys

U

COYeTaHWIn Harpysok;

HaZleXXHOCTM MO Ha3HAYEHWIO COOPYXKEHWIA;

YCNOBUi1 paboTbl COOPYXKEHUS;

YCNOBWI paboTbl 6ETOHA;

YCNOBUI paboTbl apmaTypsbl;

apMMpoBaHus,  OnpefensieMbli  Kak — OTHOLUEHWEe  MAoLaam
ceyeHMs apmaTypbl S K MAOWAAM MNOMNEPEYHOro CeYeHus
anemeHTa bho, 63 yyeTa CBECOB CXaTbIX U PACTAHYTbIX NOMOK.

Xumunyeckue fobaBku anst 6eTOHOB

ncT
ile

NX[,

C-3

CHB (CB3K)
NeNX

cn

XK

CB3K
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NITHO-CYNb(IOHATLI TEXHUYECKUE;

CMo/1a fjpeBecHast OMblNIEHHas;

NecoXMMmnYeckas Jo6aBKa;

cynepniactTugmkarop;

CMONa HeMTpann30BaHHasA BO34yXOBOB/EKatOLLas;
MOHU3UTE/b BA3KOCTU (DEHO/bHbIN TECOXUMUYECKUI;
caxapHas naToka;

XNTOPUCTBIN KaNbLWiA,

CMONa BO34YXOBOB/IEKatOLLas KCTPaKLMOHHAs KaHN(ObHas.
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MpunoxkeHne b
(pekomeHzyeMoe)

XapaKTepucTMKKN 6eTOHa A1 pacyeTa KOHCTPYKLNI Ha TeMnepaTypHble
BO3AeNCTBUSA

Tabnuya b.1-Tennounsmyeckme xapakTepucTmkm 6eToHa

XapakTepucTuKn BykBeHHOe
6eTOHA 0603HaUEHME Pa3mepHoCTb 3HayeHve

TemnepaTypHbIi KOAPPUUUEHT Olbt °c! 1-10°
NIVHENHOT O pacLUMpeHns
TennonpoBogHOCTb Ab B1/(m - °C) 2,67
TemnepaTyponpoBOAHOCTb ar m?/c 11-10-7
Y [enbHas Tens0eMKoCTb Co KIDK/(Kr - °C) 1
KoaduumeHT Tennootaum ¢ B Bt(m? - °C)
OTKPbITOW NOBEPXHOCTM
6eToHa:

B HapYXXHbIli BO34yX 24

B BO3[YX BHYTPM MOJIbIX

LLBOB, LLAXT, LLATPOB (7-12)

B BOLY ©

Tab6nunuya b.2 - XapakTepucTKKM TeNN0BbIAeNIEHNS GETOHA

Tvn Mapka TennosblaeneHne 6eToHa, KX / Kkan,
LemeHTa LemeHTa Ha 1 Kr LemeHTa B Bo3pacTe 6eTOHa, cyT
3 7 28 90

MopTnaHauemMeHT 300 210/50 250/ 60 295/70 300/72

400 250/60 295/70 345/82 355/85

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

MyLL,01aHOBbIN 300 175/ 42 230/55 270/ 65 280/ 67
NopTNaHALEMEHT,

LLNAKOMOPTNAHALEMEHT 400 210/50 265/ 63 320/ 77 335/80
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Tab6nunuya b.8-PacueTHble 3HAUEHWNS CABUIOBbIX XapaKTepUCTUK GETOHHON KnaaKu
Mo CTPOUTE/IbHbIM LLIBaM

Coopy»xeHus co
CoOopy)XeHMS C CEKLIMOHHO pa3pe3Koii Ha 610KM cTON6YaTON pa3pesKoit Ha
XapakTepucTuKa 6noku
capura BubprpoBaHHbIl YKaTaHHbIl BunbpnpoBaHHbIii
6eToH Knacca 6eTOH Knacca 6eTOH Knacca
B5+B17,5 B20+B40 B5+B17,5 B20+B30 B5+B17,5 B20+B40
KoaduumeHT 1,1 1,2 1,0 1,1 1,0 1,1
TpeHus-
3alenneHus tgp
CuenneHuve C, MlMa 0,3 0,4 0,2 0,3 0,1 0,2
MpumeyaHune — OBGeCNeYEHHOCTb PacUeTHbIX 3HAYeHWIA CABMIOBLIX XapaKTEPUCTMK MpPUHSATA
pasHoii 90 %.
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O61acTV paLNOHa/IbHOI0 NPUMEHEHMUS 106aBOK AN151 66TOHOB MMAPOTEXHNYECKUX

COOPY>XEHNA
Tabnuya B.1
HanmeHoBaHue g06aBOK
Mnactnduum- | BosgyxoBosse- ngi?;??ﬂ@”}(%% 3ameansto-
o o pytoLero KatoLLero Liero
Yactu COOPYXEHUN NNTN KOHCTPYKLNN < o BOBJ/IEKAIOLLIETO o
nencTeuA [OeENCTBumA o [OeNcTBmA
[encrens
NXA, cOo,
NCT C-3 CHB (CB3K) MNeax cn
1 BeToH n »kene306eToH
FMAPOTEXHUYECKMX COOPYXKEHUI —
yacTeld, PacroOXKeHHbIX B 30He
MepeMeHHOro ropy3oHTa BOb!:
a) B 0C060 CypOBbIX + +
K/IMMaTUYeCKMX YCNOBUSIX;
6) B CYpPOBbIX KNMMAaTUYECKNX @ + + (+)
YCNOBUAX;
B) B YMEPEHHbIX KTMMaTUYECKNX @ + + (+)
YCNOBUAX:
yacTei, NOCTOSAHHO + + + + (+)
HaxOA4ALLMXCA MOJ, BOLOW;
HaJBOAHbIX YacTe, + + + + (+)
3NM3041YECKM OMbIBAEMbIX
BOAOI;
yacTei BHYTPEHHMX 30H + + + + (+)
2 beToH BOA0OBOOB M ApYruX + + + + (+)
KOHCTPYKUWMI, UCMbITbIBAOLLMX
pacTArMBatoLme HanpsHKeHNs
3 KaBWTaLMOHHO-CTOKME W + + (+)
M3HOCOCTONKMNE BETOHBI
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OKoHyYaHve Tabaumupl B.1

HaumeHoBaHWe [06aBOK
KomnekcHoro Ycko- MWKpo-
,CI,GVICTBVIH pFItOLLI,EI'O HaNnoO/MHUTENb
LencTems
-3+
YacTun COOpPY>KEeHWI NN KOHCTPYKLI HCL;;"XH ¢ 3[4,1];)('& %
NCT+CAO C-3+CA0 sona =
nnmn v XK yHoCa o2
C-3+CHB =}
NICT+CHB S
(CB3K) (CB3K) z
C-3+MBJX =
1 BeToH 1 »kene306eToH
rMAPOTEXHUYECKMX COOPYXKEHUI —
4acTeid, pacroOXXEHHbIX B 30He
MepeMeHHOro ropy3oHTa BOb!:
a) B 0C0060 CYpPOBbIX + + (+)
K/IMMaTUYeCKMX YCNOBUSIX;
6) B CYpPOBbIX KNMMATUYECKNX + + (+)
YCNOBUAX;
B) B YMEPEHHbIX KTMMaTUYECKNX + * (+)
YCNOBUAX:
yacTei, NOCTOSHHO + + (+)
HaxoA4ALLMXCA MOJ BOLOW;
HaZIBOAHbIX YacTel, + + (+) +
3MNM304UYECKM OMbIBAEMbIX
BOAOWA;
4acTeil BHyTPeHHUX 30H + (+) +
2 beToH BOAOBOAOB M ApYrux + *
KOHCTPYKLWMIA, UCNbITbIBAIOLLMX
pacTArMBatoLme HanpsHKeHNs
3 KaBuTaLMOHHO-CTOKNME 1 + * +
M3HOCOCTONKMNE BETOHBI

MpUMeyYaHWe— 3HaK + 03HA4aET LIe/IeCO006Pa3HOCTbL BBEAEHUS J06aBKY;

+ — [106aBKa MOXET 6bITb MCMOMb30BaHA TO/ILKO MOC/E COOTBETCTBYIOLLETO TEXHUKO-3KOHOMMUYECKOTO
060CHOBaHMS;

(+) — pobaBka MOXeT 6bITb MCMOb30BaHa TOMbKO KaK PErynsTop CPOKOB CXBaTblBaHMSI B COUETaHUU C
[pyroii po6aBKoi, o6ecneumBatolleil KOMMEKC TpeboBaHWiA, MPeabsBASEMbIX K OGETOHY B Kaxaom
KOHKPETHOM Ciyyae;

@ — pobaBKa MCNOMb3YETCS MO0 B OObIYHON, MO0 B MOBbILLEHHON J03MPOBKE.
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MpunoxeHwe I
(pekomeHzyeMoe)

Homorpamma ans onpegeneHns KoadguumneHTa k gns pacyeTa Npo4HOCTU
GETOHHbIX 3/1EMEHTOB TaBPOBOIO, 1By TABPOBOI0 1 KOPO6UYATOr0 CeUEHWA
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MpunoxeHwe [
(pekomeHzyeMoe)

Homorpamma ans onpegeneHnst KoapguLneHTa XXeCTKOCTU HETPELLIMHOCTOMKMX
YYaCTKOB 3/1EMEHTOB NMPSMOYr0/IbHOI0 CEYEHUS!, PacCHUTbIBAEMbIX M0
PACKPbITUIO TPELLMH

b % \ e
NIRRT

v NEAE

K

JARAPD

4

bl
/!’
.q/
il
/
7
1.4 ]

1.0

)L/
L

[
0.5 = q"}\"‘h h-.‘.-ﬂ'-._ =
{ """---....""'-........__“‘| S
|
)2 o g
9 |
T —
: ! 2 L E. | E,
o = 4,453 +13, 2vu(1-£)?, (0.1)
B, =aE,lg, (4.2)

rae lo — MOMEHT VHEPLIMK CeUYeHUs 3IeMEHTA C BbICOTOA ho.
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Bubnuorpadus

[1] PepepanbHbii 3akoH PP o1 30 pgekabps 2009 r. No 384-d3 «TexXHMYECKUI
pernaMeHT o0 6e30MacHOCTY 3[aHNI 1 COOPYXKEHNIA».
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YK 627.8.012.4 (083.74) OKC 93.160

KntoueBble CMoBa: XXene306eTOHHbIE KOHCTPYKLMKW, GETOH, apmaTypa, KOHCTPYWpOBaHUE,
pacyeTbl Ha MPOYHOCTb, BbIHOC/MBOCTb MO 06pPA30BaHWID 1 PACKPbITUIO TPELWH, MO
fedopmaLusim, Ha TemnepaTypHble U BNXKHOCTHbIE BO3AMCTBHS

68



M3paHne ouumanbHoe
Csopg npaBun
CrIn 41.13330.2012
BeTOoHHbIe 1 Xene300eTOHHbIe KOHCTPYKLMK
rMAPOTEXHUYECKMX COOPYXKEHWUI
AKTyanM3npoBaHHas pefakums
CHwuIM 2.06.08-87

MoarotoBneHo K nsgaHuio PAY «dLIC»
Ten. (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

®opmart 60x84%/s. Tupax 230 3k3. 3aka3 Ne 1656/12.

OTneyaTaHo B OO0 «AHa/IMTUK»
r. Mocksa, JleHuHrpazckoe L., 4.18



