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Mpegucnosue

Llenu n npuHumnbl cTaHaapTu3aumm B Poccuiickoii depepauun yctaHoBeHbl ®efepanbHbIM 3aKOHOM
oT 27 pekabpa 2002 r. Ne 184-®3 «O TexHWYECKOM peryimpoBaHum», a npasuna paspaboTkm —
noctaHosneHnem lMpaButensctBa Poccuiickoii depepauun ot 19 Hoa6psa 2008 r. Ne 858 «O nopsigke
pa3paboTky 1 yTBEPXAEHNS CBOAOB Mpasu».

CBefieHnA 0 cBOAE Npasusl

1 WCMONMHUTENW: Hay4Ho-uccnenoBaTenbCkunii, MNPOEKTHO-KOHCTPYKTOPCKUIA 1 TEXHOMOTMYECKUIA
WHCTUTYT 6eToHa u xenesobetoHa um. A.A. M'Bosgea (HUVKB mum. 'Bo3geBa) — nHCTUTYyT OAO «HULL
«CTponTensLCTBO»

2 BHECEH TexHMyeckumMm KOMATETOM Mo cTaHgapTtusaumm TK 465 «CTpontenscTeo»

3 TOArOTOBJIEH kK yTBepXaeHutio [enaptameHTOM  apXuTeKkTypbl, CTpoOuUTesbCTBa U
rpafocTpouTeNIbHOM NOAUTUKM

4 YTBEP)XJEH npukazom MuWHMCTEPCTBA pPEerMoHasibHOro passutua Poccuiickoin  depepauun
(MuHpernoH Poccun) ot 28 gekabpst 2010 r. Ne 827 n BBegeH B geiictene ¢ 20 mas 2011 .

5 SAPEMNCTPUPOBAH ®efepa/ibHbiM areHTCTBOM MO TEXHWYECKOMY peryMpoBaHuio 1 MeTposiorum
(PocctaHgapT). Mepecmotp CIM 27.13330.2010

NHdopmauus 06 M3MEHEHWAX K HaCTOALEeMYy CBOAY MpaBun Ny6/IMKYeTCA B €XerofHo u3gaBaeMoMm
MHJOPMaLMOHHOM yKa3aTesne «HauuoHasbHble CTaHdapTbl», a TEeKCT W3MEHEHWA W NonpaBoK — B
©XEeMEeCSYHO M3faBaeMblX WH(OPMAUMOHHBIX YKasaTenax «HauuoHabHble cTaHgapThei». B cnyvae
nepecmoTpa (3amMeHbl) UM OTMEHbl HACTOALWEro cBoja npaswn/i COOTBETCTBYLWEee yBefoMmeHe byaeT
Ony6/IMKOBAHO B EXeMeCAYHO u3JaBaemMoOM WHAOPMAaUMOHHOM Yka3aTene «HauuoHaslbHble CTaHfapTbi».
CooTBeTCTBYLWAaA UHJOpMauns, yBeJOMIeHME U TeKCTbl pasMellalnTcs Takke B WHAOPMaLMOHHOM
cucTeme 06LWero nonb3oBaHMs — Ha odmumanbHOM cainTe paspaboTumka (MuHpervoH Poccumn) B ceTu
VNHTepHeT

© MwuHpervoH Poccun, 2010

HacToAwwmin  HopMaTuBHbIA [OKYMEHT He MOXEeT ObiTb MOMIHOCTbI0 WAM YaCTUYHO BOCMPOU3BEAEH, TUPaXKUPOBaH K
pacnpocTpaHeH B kayecTBe omumanbHOro n3gaHus Ha Tepputopun Poccuiickoli ®egepaunn 6e3 paspelleHns MuHpernoHa
Poccuun
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BBepeHne

Hactoawumii cBof nNpasBui COAEPXKUT MOSTOXKEHMS MO PacyeTy U
MPOEKTUPOBAHNIO BGETOHHBLIX W XKene306eTOHHbLIX  KOHCTPYKLWI
MPOMbILMEHHbIX ~ COOPYXEHWA M3 TSHKENOro U Ierkoro
KOHCTPYKLMOHHOIO 6eTOHa, paboTatoLmx B YCMOBUSX BO3LENCTBUS
TEXHONOIMYECKNX MOBbILWEHHbIX TemnepaTyp (ot 50 go 200 °C
BK/IIOUMTENbHO), BN@XKHOW Ccpedbl, W TENIOBbIX arperatos U3
)KapOCTOMKOro 6GeTOHa, apMMPOBAHHOIr0 OObIYHOW W >XapOCTOMNKOWA
apmatypoi, KOTOpble 3KCNyaTupyroTca B YCNOBUAX
MPOV3BOACTBEHHbIX BbICOKUX Temnepatyp (csbiwe 200 go 1200-
1400 °C).

MpuBefeHHble B Hactoswem CI1  egnHULbl  (PU3NYECKUX
BE/IMYNH BbIP@XKEHbI: CU/Ibl — B HbIOTOHAX (H) vnn B KMMOHBbHOTOHAX
(kH); nuHelHble pa3mepbl — B MM (419 CeveHWid) uam B M (gNns
3/IEMEHTOB W/IN UX YYACTKOB); HANPSHXKEHWUA, COMPOTUB/IEHNS, MOLYN
ynpyroctun — B Meranackanax (MIa), pacnpegeneHHble Harpysku u
yeunmsa — B KH/M uim H/mm; Temnepatypa — B °C, MNOTHOCTb —
B Kr/M°.

Csop npasun paspabotaH HUVDKBE um. A.A. 'Bo3geBa —
nHcTUTYTOM OAO «HUL, «CTpOoMTENnbCTBO»: PYKOBOAWUTENlb —
A-p TeXH. Hayk, npod. A.®. MunosaHoB. VICMOMHUTENN: [-pa TEXH.
Hayk, npod. A.M. Kpuuesckuii n C.A. POMUH; KaHAMAATbI TEXH.
Hayk B.H. [opsiues, H.IM. XXpaHosa, W.H. 3acnasckuii, B.H. MunoHos,
B.I.  TMetpos-fenncos, B.H. CamoiineHko, B.B.  ConomoHos,
N.C. Ky3HeuoBa; uHXeHepbl E.H. BonbHbiX, B.A. Tapacosa; npwu
yyactum OO0 «YpanHUNNCTpom» (KaHA. TeXH. HayK P. A. AXTAMOB).
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CBO/J NMPABUNN

BETOHHbIE V1 )KEJIEBOBETOHHbBIE KOHCTPYKLIW,
NMPEAHASHAYEHHBLIE AJTA PABOTbI B YC/10BUAX BOSAENCTBUA
MOBbLIWEHHbLIX N1 BBICOKX TEMIEPATYP

Concrete and Reinforced Concrete Structures intended
for the Service in Elevated and High Temperatures

Jarta BBefeHuns 2011-05-20

1 O6nactb NPUMeHeHNS

HacToswmii cBof npaBu/ pacnpoCTpPaHseTcs Ha MPOeKTMpOBaHWe GETOHHbLIX U
YeNne306eTOHHbIX  KOHCTPYKUMIA,  CUCTEMATUYeCKM  MOABEPratoLMXcsi  BO3AENCTBUSAM
noBblleHHbIX (0T 50 go 200 °C BKAOUMTENBLHO) W BbICOKMX (cBbie 200 °C)
TEXHONOrMYeCKMX Temnepatyp (fanee — BO3L4ENCTBMS TemrepaTyp) W YBI@KHEHUIO
TEXHUYECKM MapoMm.

Hopmbl ycTaHaBnnBatoT TpeboBaHWS MO MPOEKTUPOBAHMIO YKa3aHHbIX KOHCTPYKLWN,
W3rOTOBNSEMbIX W3 TSKENOro 6eToHa cpefgHell nnoTHocTM ot 2200 go 2500 kr/m®
BK/IIOUUTENbHO (faniee — 00bIYHbIA 6ETOH) U U3 XXapOCTOMKOro 6eToHa MIOTHON CTPYKTYpbI
cpeaHeit nnoTHoOCTK 900 Kr/m® 1 6oree.

TpeboBaHus HacToswero CI He pacnpocTpaHATCA Ha  KOHCTPYKUMKM 13
YapoCTOMKOro 6eToHa A4YENCTON CTPYKTYPbI.

MpoeKTMpoBaTb [AbIMOBbIE >KeNe300eTOHHbIE TPYyObl, pe3epByapbl U (PYyHLAMEHTbI
[OMEHHBIX Neyeld, paboTaroLime Npy BO3AENCTBUN TeMnepaTypbl cBbiwe 50 °C, cnegyet ¢
YyY4eTOM  [OMOSIHUTE/bHbIX  TPeboBaHWi, NPeabsaBNseMblX K  3TUM  COOPY)XKEHUSAM
COOTBETCTBYHOLLVMMN HOPMATUBHLIMWU JOKYMEHTaMM.

2 HopmaTunBHbIe CCbINKN

B HacToAawem CIT ncnonb3oBaHbl CCbINKX Ha CnefytoLine HopMaTUBHbIE JOKYMEHTbI:

PepepanbHbiii 3akoH 0T 30 aekabps 2009 r. No 384-P3 «TeXHUYECKMIA pernaMeHT o
6e30MacHOCTM 3[aHNIA U COOPYIXKEHNIN»

CI 63.13330.2010 «CHwuIM 52-01-2003 BeTOHHbIE M XeNe306eTOHHbIE KOHCTPYKLMW.
OCHOBHbIE MONOXKEHUA»

CIM 20.13330.2011 «CHwIM 2.01.07-85* Harpy3sku 1 BO34eACTBUA»

CHwuI 3.03.01-87 Hecyume 1 orpaxaaroLLme KOHCTPYKLUNN

CHwulM 23-01-99* CTtponTtenbHaa KNMmMaToormsa

CM 28.13330.2010 «CHwuIM 2.03.11-85 3awmrta CTPOUTENbHBLIX KOHCTPYKUMA OT
KOppOo3nmn»

CI116.13330.2011 «CHwIT 11-23-81* CTasibHble KOHCTPYKLUU»

FOCT 25192-82 beToHbl. Knaccugukaums v obLyme TeXHUYecKne TpebosaHus

FOCT 13015-2003 WN3penust >kene3ob6eTOHHble M GETOHHbIE A1 CTPOUTENLCTBA.
O6ume TexHMYeCKMe TpeboBaHMA

M3aaHune otmumanbHoe
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FOCT 14098-91 CoeanHeHMs CBapHble apMaTypbl W 3aKnagHbIX  W3AeNnii
Yene306eTOHHbIX KOHCTPYKLUMIA. TUMbl, KOHCTPYKLUMKX 1 pasMepbl

FOCT 20910-90 BeTOHbI XapocTolikme. TeXHNYECKme yCnoBus

FOCT 5781-82 Cranb ropsyekataHasd [0 apMUPOBaHUS  KeNe306eTOHHbIX
KOHCTPYKLNIA

MOCT 10884-94 Cranb apmaTypHad TepMOMEXaHMYEeCKM YMNpoYHeHHasa And
)ene306eTOHHbIX KOHCTPYKLMIA

FOCT 6727-80 [MpoBonoka W3 HU3KOYrNEpOAUCTON CTannM XONOAHOTSHYTas Ans
apMMpPOBaHUA Xene306eTOHHbLIX KOHCTPYKL, WA

FOCT 454371 NpokaT 13 NerMpoBaHHON KOHCTPYKLMOHHOM CTanu

FOCT 5949-75 Cranb coptoBas W KaimbpoBaHHas KOPPO3MOHHO-CTONKaS,
YKapoCTOWKas 1 XapornpoyHas

MpumeduaHue - MNpy NONb30BAHMM HACTOSALLMM CBOAOM MNpPaBWUN LiENecoo6pasHo MpPoBepUTb
[EeACTBME CCbIIOYHBIX CTaHAAPTOB M KNacCUKaTopoB B MHOPMALMOHHO CUCTEME O6LLEr0 NOMb30BaHMS — Ha
ohMuManbHOM caiiTe HauMoHanbHOro opraHa Poccuiickoli degepaumn No cTaHaapTU3aUmyu B CeTU IHTepHeT
WAX N0 EeXEerogHo u3LaBaeMoMy WH(OPMaLMOHHOMY YyKasaTento «HauuoHanbHble CTaHAapTbl», KOTOPbIl
ony6/IMKOBaH MO COCTOSHMIO Ha 1 sHBaps TEKYLLEro rofa, M Mo COOTBETCTBYHOLMM €XEMECAYHO W3AaBaeMblM
MH(OPMaLMOHHBIM YKa3aTensiM, ony6/IMKOBaHHbIM B TeKyLeM rogy. ECAn cCbiNOYHbIA [OKYMEHT 3amMeHeH
(M3meHeH), TO NpU MO/b30BaHUM HACTOSLLMM CBOAOM MpaBW/i CrefyeT PYKOBOACTBOBATLCS 3aMEHEHHbIM
(M3MEHEHHbIM) [OKYMEHTOM. ECAM CCbINOYHbIA MaTepman OTMEHeH 6Ge3 3aMeHbl, TO MOJOXEHWE, B KOTOPOM
[JaHa CCblNKa Ha Hero, MPUMEHSIETCS B YaCTW, HE 3aTParmBaroLLEeN 3Ty CCbIfKY.

3 TepMUHbI 1 onpeaeneHns

B HacTosLMX HOpMax MNpUMeHeHbl TepMMHbI MO cBogy npasun [1] u  Apyrum
HOPMaTMBHbIM AOKYMEHTaM, Ha KOTOPbIE MMEHOTCS CChINIKM B TEKCTE.

4 O6Lne yKazaH1S
OCHOBHBbIE MOJIOXKEHUS

4.1 BeTOHHble N >XeNne3006eTOHHblIE KOHCTPYKUUM [O/MKHbI OblTb 06ecrneyeHsl
TpebyeMolii HafeXHOCTbK OT BO3HWKHOBEHUA BCEX BWUAOB NpPeAenbHbIX COCTOSAHWUIA:
pacyeToM, BblOGOpOM MoKa3aTenei KayecTBa MaTepuanoB, HasHayeHWeM pasMepoB U
KOHCTPYMpPOBaHUEM COrNacHO yKaszaHuAM Hactosulero CI. MNpu 3TOM A0MKHbI ObITb
BbIMONHEHbl TEXHOMOTMYECKMe TpeboBaHWA MNPW  W3rOTOBNEHWUM KOHCTPYKUWIA W
cobntoaeHbl TpeboBaHMA NO 3KCNayaTauMn COOPYXEHWI U TennoBbIX arperaTtos, a
TakXke  TpeboBaHMsi N0  3KOMOrMW,  yCTaHaB/MBaemMble  COOTBETCTBYHOLMMU
HOPMAaTUBHbIMWU AOKYMEHTaMMU.

4.2 BeToHHble U Xene306eTOHHble KOHCTPYKLMK, NpefHa3HayeHHble A4 paboTbl B
YCNOBUSAX BO3AENCTBUA MOBbILWIEHHbIX Temnepatyp Ao 200 °C, cnefyeT npefycMaTpuBaTh,
KaK npasuso, n3 06bI4HOro 6eToHa.

dyHOaMeHTbI, KOTOpble MPU 3KCNyaTauumy NOCTOSHHO MOABEPrakTCs BO3AENCTBUIO
TemnepaTypbl 10 250 °C BKNHOUYNTENbHO, A0MYCKaeTCA NPUHUMATL U3 06bIYHOIO 6eTOHA.

BEeTOHHblE M >KeNe300eTOHHbIE KOHCTPYKUMMW, MNpeAHa3HayeHHble Ans paboTbl B
YCNOBUAX BO3AENCTBMA BbICOKMX TemnepaTyp cBbilwe 200 °C, cnefyeT npefycmarpusaTh U3
YKapOoCTOMKOro 6eToHa.
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Hecywme 3nemMeHTbl KOHCTPYKUMIA  TEMOBbIX arperatoB, BbIMOSHAEMble U3
)apoCTOMKOro 6eTOHa, CeYeHMe KOTOPbIX MOXET HarpeBaTbCsi [0 TeMMepaTypbl BbilLe
1000 °C, gonyckaeTcs NpUHMMAaTb TO/IbKO MOC/E UX ONbITHOM NPOBEPKMN.

4.3 LInknnyeckuii HarpeB — [/MTE/IbHbIA TeMMNepaTypHbIA PeXum, Npu KOTOPOM B
npoLecce 3KcnayaTaumMv KOHCTPYKUMSA MEepUOAMYECKU MOABepraeTca MoBTOPAHOLLEMYCSH
HarpeBy C KonebaHmsamu TemnepaTypbl 60nee 30 % pacyeTHOro 3HaYeHWS NMpU 4/IMTENILHOCTH
unknos ot 3 4 go 30 cyT.

MOCTOAHHbIN HarpeB — A/INTENbHbIV TeMNepaTypHbIA PeXXUM, NPY KOTOPOM B fpoLiecce
aKcnnyaTauum KOHCTPYKUMSA NOABEPraeTcs HarpeBy ¢ KonebaHusamu Temnepatypbl o 30 %
pacyeTHOro 3HayeHus.

4.4 na KOHCTPYKLMIA, paboTatolwmx Mo BO3AencTemem Temnepatypbl Bbiwe 50 °C B
YCNOBUSAX NEPUOLNYECKOTO YBIXKHEHWS MapOM, TEXHUYECKO BOAOW U KOHLEHCATOM, pacyeT
[ONYCKaeTcs MPOU3BOANTL TONbKO Ha BO3AEWCTBME TeMmepaTypbl M Harpyskm 6e3 ydeta
NepuoanYeckKoro yBnaxHeHusa. pu 3TOM B pacyeTe CeYEeHMS He [O/KHbl YYMTblBATLCA
KpaliHue cnon 6eToHa TONWMUHON 20 MM C KaXKA0i CTOPOHbI, MOABEPTratOLLMECS 3aMa4YMBaHNIO
B TeyeHue 7 Y, 1 TONLWMHOK 50 MM Npy 4MTeNbHOCTM 3aMaynBaHns 6eToHa 6onee 7 4 nnm
[O/MKHa  MpegycmaTpuBaTbCAd  3alimMTa  MOBEPXHOCTUM  OGeTOoHa OT  MepUOLMYECcKOro
3aMayvBaHus.

OkpalleHHass MOBEPXHOCTb 6eToHa WAM  TUAPOU3ONAUMOHHBIE  MOKPbITUS  3TUX
KOHCTPYKLMIA AOMKHbI ObITb CBET/IbIX TOHOB.

4.5 KOHCTpYKUMM paccMaTpuBatoTCs Kak 6eTOHHbIE, €C/IM UX MPOYHOCTb 0becreveHa
O4HVM OeTOHOM. BeTOHHble 3/1IeEMeHTbl MPUMEHSAIOT MPeVMYLLECTBEHHO Ha COXaTuve npu
pacnosioKeHn NPOAO/IbHOM CXXMMatOLLEN CUAbl B Npeseniax NornepeyHoro ceveHns afiemMeHTa
Mpy¥ NOCTOSAHHOM HarpeBe. BEeTOHHbIE 3M1EMEHTbI U3 XKApOCTOMKOrO 6eTOHa MPUMEHSIIOT B
KOHCTPYKUMAX, KOTOPbIE He ABNAOTCA HecyLmMu (PyTepoBKa).

4.6 YXapocTolikne GETOHbl B 3/1leMeHTaX KOHCTPYKLMIA TenIoBbIX arperatoB cregyet
MPUMEHSATb B COOTBETCTBUW C PEKOMEHAYEMbIM NPUIOXeHVEM A.

Knaccbl )apocToikoro 6eToHa no npegensHo AOMYCTUMON Temnepatype NpuMeHeHus
B cootBeTcTBMM ¢ OCT 20910 B 3aBMCMMOCTM OT BWAa BSHKYLLEro, 3arofiHUTeNeN,
TOHKOMOJIOTbIX [,06aBOK 1 OTBEPANTENSA NPUBeLeHbI B Tabnumue 5.1.

OCHOBHbI€e pacyeTHble TPeGOBaHUS

4.7 DBeTOHHble U >Kefe300eTOHHble KOHCTPYKLMKW, paboTatolme B YC/IOBUAX
BO3JeMCTBMA MOBbILUEHHbIX W BbICOKMX TemnepaTtyp, CrefyeT paccuMTbiBaTb Ha OCHOBE
nonoxexuin CM 63.13330 n ceoga npasun [1] ¢ y4yeTom AONOMHUTENbHBLIX TPe6OBaHWIA,
M3/T0XKEHHbIX B HACTOSLLEM CBOZE MpaBuil.

PacueTbl OGETOHHbIX W >KeNe300eTOHHbIX KOHCTPYKUWIA CnedyeT Npou3BOAUTL MO
npegeNibHbIM COCTOSHUAM, BK/THOUAOLLMM:

npeAesbHble COCTOSHWUSA NepBOW rpynmbl (MO MOHOW HEMPUroAHOCTM K 3KCnyaTaumm
BC/EACTBME MOTEPU HECYLLEW CNOCOBHOCTK);

npegesibHble  COCTOSHUA  BTOPOA  rpynnbl (MO HENPUIrogHOCTU K HOPMasibHOWA
aKcnnyatauum BCNeACcTBME 06pa3oBaHUA MM YPE3MEPHOr0 PacKpbITUS TPELUH, MOSBIeHNS
HeAonyCTUMbIX Aechopmalmi).

4.8 MMpy NpoeKTMPOBaHUM GETOHHBLIX N XKeNe306eTOHHbIX KOHCTPYKUMIA HALEXHOCTb
KOHCTPYKLMWN YCTaHaB/IMBAtOT PacyeToM MyTeM WCNO/b30BaHNA pPaCUYETHbIX 3HAYeHWi
Harpy3oK v TemMnepaTyp, pacyeTHbIX 3HAYEHWNIA XapaKTEPUCTUK MaTepUasioB, ONpeaensieMbIX ¢
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MOMOLLbIO COOTBETCTBYHOLUMX YaCTHbIX KO3((ULMEHTOB HALEXHOCTU MO HOPMAaTUBHBLIM
3HAYEeHUAM 3TUX XapaKTepUCTUK C YY4eTOM CTerneHuW OTBETCTBEHHOCTW COOPYXEHWs Wuaun
TEennoBoro arperara.

HopmaTuBHble 3Ha4YeHWs Harpy3oK W BO3LEACTBUIA, KO3MMULMEHTOB COYETaHWS,
KO3((PULMEHTOB HALEXHOCTN MO Harpyske, KO3MMULUMEHTOB HafEXHOCTU MO Ha3HAYeHWIO
KOHCTPYKLUMIA, @ TakXKe nojpasfeneHne Harpy3okK Ha NOCTOSHHbIE U BPEMEHHbIE (4/IMTeNbHble
N KpaTKOBPEMEHHbIE) CriefyeT npuHUMaTtb no nonoxexnuam CI 20.13330.

PacueTHas TeXHONOrMYyeckass Temneparypa NPUHUMAETCA PaBHOW TemnepaTtype cpegbl
uexa waM paboyero npocTpaHCTBA TeM/0BOr0 arperara, YKasaHHOMW B 3afaHUM Ha
MPOEKTMPOBaHNE.

PacueTHble ycunua v geopmaumm OT KPaTKOBPEMEHHOrO W [AJINTENbHOT0 HarpeBoB
onpeaensoT ¢ Y4eTOM KOahmLmMeHTa HaeXXHOCTU N0 TemmnepaType Vi.

KoathpmumeHT HaZeXHOCTM MO0 TemrepaType V: NPUHUMAKOT: MpWU  pacyeTe Mo
npegesibHbIM COCTOSAHMSAM MEPBOI rpynmbl paBHbIM 1,1, N0 NpefebHbIM COCTOSAHUSM BTOPOM
rpynnbl pasHbIM 1,0.

Mpwy pacyeTe Mo NPOYHOCTU B HEOOXOAMMbIX Cy4asX YYMTbIBAOT 0COOble Harpys3Ku ¢
KO3((hMLMEHTAMN HaJEXHOCTU MO Harpyske Vs MPUHUMAEMbIMA MO COOTBETCTBYHOLLUM
HOPMaTMBHbLIM [JOKYMeHTaMm. 1pn 3TOM YCW/IMS, Bbl3BaHHbIe AEWCTBMEM TemrepaTypbl, He
YUYUTbIBAKOTCA.

4.9 Mpu pacyeTe 6ETOHHbLIX W XKee306eTOHHbIX KOHCTPYKLMIA HEOOXOAMMO YUUTbIBATD
N3MEHEHWNS MEXaHMYeCKMX W YNpyronaacTUYecKMX CBOWCTB 6GeToHa M apmaTypbl B
3aBMCMMOCTW OT TeMnepaTypbl Bo3geicTeus. Mpu aTom ycunus, geopmaumm, obpasoBaHme
W pacKpbITUE TPELMH ONpeseNstoT OT BO3LECTBUSA Harpy3ku (BKIKOYas COGCTBEHHbIN BEC) U
Temnepartypbl.

PacyeTHble CXembl W OCHOBHble MNPEeAMOCbIIKU 419 pacyeTa OGETOHHbIX U
)Kene306eTOHHbIX KOHCTPYKLMIA AOMKHbI YCTaHaBIMBATLCA B COOTBETCTBUN C YCOBUAMU UX
[EeNCTBUTENbHON PaboTbl B NpefeslbHOM COCTOSIHUM, C YYETOM, B HEOOXOAMMbIX CryuyasiX,
NNacTUYECKNX CBOMCTB GETOHA M apMaTypbl, HaIMuMA TPEWWUH B PacTSHYTOM OeTOHe, a
TaKXKe BANAHUA YCaAKM W NOM3YyYecTy 6eTOHa Kak Npy HOpMasibHOW Temnepatype, Tak U npu
BO34€e/CTBMM NOBbLILIEHHBIX 1 BbICOKMX TEMMEPATYP.

4.10 PacyeT KOHCTPYKUMiA, paboTalolmX B YCNOBUAX BO3AENCTBUS MOBLILLEHHbIX Y
BbICOKMX Temnepatyp, [AO/DKeH MNPOM3BOAMTLCA Ha BCe BO3MOXHblE HebnaronpusaTHble
COYeTaHNs Harpy3oK OT COOCTBEHHOrO Beca, BHELLUHEW Harpy3ky 1 Temnepatypbl, C y4eTOM
[JIMTENBHOCTU UX AENCTBUSA U, B C/lydae HE0OXO0AMMOCTH, NOC/Ee OCTbIBAHUS.

PacuyeT KOHCTPYKLMM C YYETOM BO3LEACTBUSA MOBLILIEHHbLIX U BbICOKMX TeMmneparyp
Heo6X0AMMO NPON3BOAUTL ANA CNEAYHOLMX OCHOBHbIX PacyeTHbIX CTaguii paboTbl:

KpaTKOBPEMEHHbIA HarpeB — MepBbli  pPa3orpeB  KOHCTPYKUMU [0  pacyeTHOW
Temnepartypbl;

LANTENbHBIV HarpeB — BO3AENCTBME PacyeTHOM TemMnepaTypbl B NepUos, aKCNayaTaLuum.

PacyeT cTaTMyecku OnpefenUMbIX KOHCTPYKUWIA NO npefdesibHbIM COCTOSHUAM
MepBoOi U BTOPOWM rpynn (3a UCKNKYEHMEM pacyeTa No 06pa3oBaHMIO TPeLmH) cnegyet
BECTU TONIbKO ANs CTaguu ANUTEeNbHOro Harpesa. PacyeT no o6pa3oBaHMIO TPELLMH
Heo6X04MMO MPOU3BOAUTL ANA CTaAuii KPaTKOBPEMEHHOrO U ANUTENIbHOr0 Harpesa C
YYeTOM YCWIUI, BO3HMKAKOLWMX OT pacnpefeneHns Temneparypbl 6eTOHa MO BbICOTE
CeYEeHMA 3/IeMeHTa.

PacyeT CTaTMYecKn HeornpeaenmMbiX KOHCTPYKUWUA M UX 3/1EMEHTOB MO Npefe/ibHbIM
COCTOSHUAM MEePBOV 1 BTOPOW rpynn 4O/HKEH NMPON3BOANTLCS:
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@) Ha KpaTKOBPEMEHHbIA HAarpeB KOHCTPYKUMM MO pexxumy cornacHo CHwull 3.03.01,
KOrja BO3HMKAKOT HanbosbLLMe YCUINA OT BO3AENCTBUA TemnepaTypbl. Mpy 3TOM XKeCTKOCTb
3/IEMEHTOB KOHCTPYKLMWN OMpefensieTcs 0T KPaTKOBPEMEHHOIrO [AeMCTBUS BCEX Harpys3oK W
Harpesa,;

6) Ha [AWUTeNbHbIA HarpeB — NPV BO3LEACTBUM HA KOHCTPYKUMIO pacyeTHOA
Temnepatypbl B Mepuvoj 3Kcnayatauuu, Korga MPOUCXOAUT CHUDKEHME NPOYHOCTU U
YKECTKOCTW 3/1IEMEHTOB B pe3y/ibTaTe BO3AeWCTBUA A/IMTENIbHOrO HarpeBa U Harpysku. Mpu
3TOM >KeCTKOCTb 3/1EMEHTOB OMpeAensercs OT [/IMTeNIbHOro BO3AENCTBMA BCEX HarpysoK U
Harpesa.

4.11 OnpefeneHve YCUINIA B CTaTUYECKM HEONPEeLEIMMbIX KOHCTPYKLMSAX OT BHELLUHEN
Harpysku, COOCTBEHHOrO Beca W BO3AEWCTBMUA MOBbILEHHbIX W BbICOKMX TemrepaTyp
MPOM3BOAAT MO MpaBWiam CTPOWUTENbHOW MeXaHWKM  METOAOM  MOC/nefoBaTeNbHbIX
NpUGAMKEHNA. Tlpyv 3TOM XKECTKOCTb 3/IEMEHTOB OMNPefeNiatoT C YYETOM Heynpyrux
feopMaumii 1 HannuMa TpewmH B 6GeTOHe OT O4HOBPEMEHHOrO [eliCTBUS BHELUHEN
Harpysku, COGCTBEHHOI0 Beca 1 TemMrnepaTypbl.

4.12 Tlpun KpaTKOBPEMEHHOM HarpeBe YCWAWA OT BO3LEACTBUA TemnepaTypbl B
afleMeHTax CTaTUYeCKM Heonpefe/IMMbIX — KOHCTPYKUWUA — JO/MKHbI — ONpefensTbcA B
3aBMCMMOCTU OT cocTaBa 6eToHa (Tabnuua 5.1) v TemnepaTypbl Harpesa, Bbl3blBatOLLEN
Hanbo/bLUNe YCUNS:

a) npw Harpese 6eToHa Ne 1 cBbiwe 50 o 250 °C — no pacyeTHON TemMnepaType;

6) npu HarpeBe 6eToHOB No 2-11, 23 n 24 cebiwe 200 go 500 °C — no pacyeTHOW
Temnepartype; npw Harpese cBbiwe 500 °C — npu 500 °C;

B) npu Harpese 6eToHOB No 12-21, 29 n 30 cBbiwwe 200 fo 400 °C — no pacyeTHOWA
Temneparype, npu Harpese cabiwe 400 °C — npu 400 °C.

4.13 TemnepaTypa 6eTOHa B CeYeHMSIX KOHCTPYKLMIA OT Harpesa Mpy aKcnayaraumm
[O/MKHA ONPeAensaTbCA TennoTeEXHUYECKUM pacyeToM YCTaHOBMBLUEroCA TernaoBOro rnoToka
npu 3afaHHOM MO MPOEKTY pacyeTHOW TemmnepaType paboyero NpoCcTpPaHCTBA WKW BO3AyXa
NPOW3BOACTBEHHOIO NOMELLIEHUS.

[N KOHCTPYKLMIA, HAXOAALLUMXCA HA HapYy>XHOM BO34yXe, HambosbLuMe TeMnepaTypbl
HarpeBa 6eTOHa WM apmaTypbl ONPeAenstoT Mo pacyeTHOW NeTHel Temnepatype HapyXXHOro
BO3[yxa, MPUHMMAaEMON MO CpefdHEeNn MakKCUManbHOM TemnepaType Hapy)XXHOro BO3ayXa
Hambonee apKoro mecsiya B painioHe cTpouTenscTBa No CHwull 23-01. BblYWCNEHHbIE
TemrnepaTypbl He [O/MDKHbI MPeBbIWaTh NpPefesibHO  AOMYCTUMbIX 3HAYeHW Temnepatyp
npumeHeHust 6etoHa no FOCT 20910 n apmatypbl no Tabnuue 5.10.

4.14 Tpn pacyeTe CTaTUYECKM HeONpedeMMbIX KOHCTPYKUWIA, paboTatowmx B
YCNIOBUSAX BO3LEWCTBUS TemrnepaTyp, TeMI0TEXHUYECKNIA pacyeT AO/MKEH MPOU3BOAUTLCA Ha
pacyeTHyl0 TemnepaTypy paboyero MpoOCTPaHCTBA M Ha TemnepaTypy, Bbl3bIBAOLLYHO
HanbosbLLMe YCUnns, onpesensemble rno ykasaHmam 4.12.

Mpy pacyeTe HaMbONbLUMX YCUAWNIA OT BO3LEACTBUA TeMMepaTypbl B KOHCTPYKLMSX,
HaXOMALLMXCA Ha Hapy>KHOM BO3fyxe, TeMmnepaTypy OeToHa M apmartypbl BblIYMCMSKOT MO
pacyeTHOM 3UMHEeN TemrepaType Hapy>XHOro BO34yXa, NPUHMMAEMO Mo TemnepaTtype
Hapy>XHOro BO34yxa Haunbonee X0M0AHOM NATUAHEBKM C obecnedeHHOCTbO 0,92 no CHul
23-01.

4.15 Mpu pacyeTe COOPHbLIX XKeNe306eTOHHbIX KOHCTPYKLMIA Ha BO3LENCTBUE YCUNNIA
npu ux nofvemMe, TPAHCMOPTUPOBAHNUN N MOHTaXKe, Harpy3ky OT Beca 3/1eMEHTOB cneayet
NMPUHUMATL C KO3(PMUUMEHTOM AMHAMUYHOCTM, paBHbIM: 1,6 — mpy TpaHCNOPTMPOBaHWU;
1,4 — npn nogveme U MOHTaxe. [onyckaeTcs NpPUHUMaTL 6onee HU3KKME, 060CHOBaHHbIE B
YCTaHOB/IEHHOM MOPALKE, 3HAYEHUS KO3APMULNEHTOB AMHAMUKM, HO He HuKe 1,25.
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4.16 Mpu pacyeTe NPOYHOCTM XKeNe306eTOHHbLIX 3/IEMEHTOB Ha AENCTBUE CXKMMAtOLLEN
NPOAO/LHON CWMbI CNeayeT YYUTbIBaTb C/yYalHbIN 3KCLUEHTPUCUTET €a, NPUHUMAEMBbIA He
mMeHee: 1/600 OAWMHbI 31eMeHTa WM PacCTOAHMS MEXAY CeYEHUAMM, 3aKperieHHbIMU OT
cMmeLLeHuns; 1/10 BbICOTbI CeYEHMSA U He MeHee 10 MM.

[lns 3NeMeHTOB CTaTUYECKN HEONpPeaeNMbIX KOHCTPYKLMIA 3HAYeHWS SKCLeHTpUCUTeTa
MPOAOSILHOM CUMbl OTHOCUTENBHO LIEHTPA TSHXKECTU MPUBELEHHOTO CEYEHUS €, MPUHUMAKOT
PaBHbIM 3HAYEHWMIO 3KCLIEHTPUCKTETA, MOSIYYEHHOr0 M3 CTATMYECKOro pacyera, HO He
MEHEee €a.

[N 3NeMeHTOB  CTaTWMYeCKM ONpefe/IMbIX  KOHCTPYKUMIA  3KCLEHTPUCUTET €
NMPUHMMAKOT PaBHbIM CYMMe 3KCLEHTPUCUTETOB M3 CTATUYECKOro pacyeta KOHCTPYKLMU,
C/ly4ainiHOro 1 TeMnepaTypHOro OT HepaBHOMEPHOTO HarpeBa Mo BbICOTE CEYEHUS 3/IEMEHTA.

[ONONHUTENbHbIE YKa3aHWs Mo pacyeTy
npeaBapuTe/IbHO HaMPSKEHHbIX KOHCTPYKLNIA

4.17 PacueT npeaBapuTesibHO HaNPSHKEHHbLIX KOHCTPYKLMIA, paboTatoLmx B YCOBUSAX
BO3/ENCTBUSA NOBbLILLEHHbIX W BICOKWUX TeMNepaTyp, LO/MKEH NPOU3BOANTLCA B COOTBETCTBUM
Cc TpeboBaHMAMM cBOAA NpaBw/ [2] U ¢ y4eTOM AONONHUTENbHbIX YKa3aHui 4.18-4.23.

4.18 TemnepaTypa Harpeea nNpeABapuUTE/IbHO HarnpsKeHHOW apMaTypbl He [O/MKHa
npeBbILLaTb NpeesibHO AOMYCTUMON TemrepaTypbl ee NpUMeHeHUs, ykasaHHOW B Tabnuue
5.10.

4.19 CxvmaroLLme HanpsXXeHns B 6eTOHe Opp B CTAAMWN NpeBapuTe/ibHOro 06Xatus B
AONsAX NepefaTovyHON NPOYHOCTM GeToHa Rpp He [O/MKHbI MPeBblaTb NPy TemrepaTtype
Harpesa npeABapuTe/ibHO HaNPsXXEHHON apMaTypbl:

B0 OC oo e 0,70 Rop,
100°C ..o 0,60 Rop,
150°C ...ivie e, 0,50 Rop

B cnyyae HeOOGXOAMMOCTU 3HAYEHUS CXKMMAIOLLMX HanpshKeHWU B 6eTOHe MOryT 6bITb
MOBbILWEHbI NpPX  06ecrnevyeHn HafeXHOW paboTbl KOHCTPYKUMM OT  BO3AENCTBUSA
npeaBapuTeNbHONO HaNPSHXKEHUSA, Harpy3Kn 1 TeMNepaTypHbIX YCUMNA.

4.20 MNonHble NOTepV NPeaBapuUTENIbHOTO HaMNPSHKEHUA apMaTypbl, YUUTbIBaEMble MpU
pacyeTe KOHCTPYKLMIA, paboTalowmx B YC/OBUAX BO3AEACTBMA TemnepaTypbl Bbiwe 50 °C,
OnpeaenatoTcs Kak CymMma rnotepb:

OCHOBHbIX — MPW HOPMa/IbHOIN TeMnepaType;

[ONOMHUTENbHBIX — OT BO3AENCTBUSA TeMnepaTypbl Bbiwe 50 °C.

OCHOBHble MOTEPW MPeABapUTE/IbHOr0 HaNPSXXeHUsA apmaTypbl 418 KOHCTPYKLUWiA
13 06bIYHOro 6eToHa cocTaBa Ne 1 M XapocTolknx 6eToHOB cocTtaBoB No 2, 3, 6, 7,
10 n 11 no Tabnuue 5.1 onpeaenstoT Kak 414 TsHKenoro 6etoHa no TpebosaHuam [2].
MoTepy OT ycagku >XapoCTOMKOro 6eToHa cneayet npuHuMmaTb Ha 10 MIla 60nbLue
yKa3aHHbIX B [2].

Bpems B cyTKax cnefyeT NpuUHMMAaTh: NpW OnpegeneHnMn notepb OT NON3y4ecT — CO
[HA 06XaTus OeToHa, Mpu OrnpedeneHWn noTepb OT YCaAKM — CO [AHS OKOHYaHWs
GeTOHMPOBaHUA [0 HarpeBa KOHCTPYKLMN.

[lononHWTeNbHbIE NOTEPU NPeABapUTENbHOMO HaNpPsHKEHUS apMaTypbl MPUHUMAKOT MO
Tabnuue 4.1.
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Ta6bnunuya 4.1
BennunHa
(DaKTOp, Bbl3bIBa}0UJ|VII7I A0NONHNTENbHbIE NOTEPU O0NO/THATENIbHBIX NOTEPb
npesABapuTeNbLHONO HaMPSXKEHNA B apMaType Npu ee Harpese npeaBapuTensHOro

HanpskeHus, MIMa

Ycaaka 6eToHa 06bIYHOr0 coctaBa Ne 1 1 »KapoCTOMKMX GETOHOB cocTaBoB Ne 2,
3,6,7,10, 11 no Tabnuue 5.1 npw Harpese:

KpaTKOBPEMEHHOM 40
LNNTENIbHOM NMOCTOSAHHOM 80
LNMTENBHOM LMK/TNYECKOM 60

MonsyuyecTb 6eTOHa 06bIMHOIO cocTaBa Ne 1 M )KapOoCTOMKMX GETOHOB COCTaBOB
Ne 2,3,6,7,10 111 no Tabnuue 5.1:

€CTECTBEHHOW BNAXHOCTU MNpn Harpese:

KpaTKOBPEMEHHOM 10 app
LNWTEeNIbHOM NMOCTOAHHOM 15 app
LNUTENBHOM LMK/INYECKOM 18 app

CyXOro npu Harpese:
KPaTKOBPEMEHHOM 4 Opp
LJINTENBHOM MOCTOSHHOM 6 Onp
LOJINTENBHOM LIMKNMYECKOM 8 Onp

Penakcauns Hanps>KeHuii apmaTypbl:

NpoBon0YHOM Knaccos B,1200-Bp1500, K1400, K1500 0,0012 A t0sp
CTepXKHeBoWi knaccos A 600, A 800, A 1000 0,001 A t05p
PasHOCTb fechopmaLmii 6eToHa 1 apMaTypbl OT BO3[ECTBMS TeMNepaTypbl (Ost — Opt) A tsEsBs

O603Ha4eHuns, NpUHATbIE B TabnuLe 4.1:

Ats — pasHOCTb MeXy TeMrnepaTypoli apMaTypbl NPy 3KCnayaTauym, OnpeaesieMoi TenI10TeEXHUYECKNM
pacyeToOM 1 TeMNepaTypoii apMaTypbl NPY HATSXKEHWI, KOTOPYIO A0MYCKAeTCs NPUHMMaTL paBHoit 20 °C;
Obt — KO3(ULMEHT, NPUHMMAEMbIVi Mo Tabnuue 5.7 B 3aBUCMMOCTYM OT TeMNepaTypbl 6eTOHa Ha YpoBHE
HanpsiraeMoi apmaTypbl ¥ L/IMTENBHOCTU HarpeBa;
Es — moAynb ynpyroctv apMatypbl, NpUHUMaeMblil no Tabnuue 5.14;
Ost M Bs — KO3(PMLIMEHTBI, NPUHUMaeMble MO Tabaumue 5.13 B 3aBUCMMOCTY OT TeMMepaTyphbl apMaTypbl.

Mpumeyvannsa

1 MoTepn nNpefBapuTENIbHOrO HampshHKEHWSt OT  penakcauvy  HanpsbkeHuid apmaTypbl NPUHUMAaKOT  ans
KPaTKOBPEMEHHOI 0 W [IMTENIbHOIO Harpesa OAMHAKOBLIMUA U YUUTLIBAKOTCA NPU TeMnepaType apMatypbl Bbiwe 40 °C.

2 MNoTepu NpeBapuTENbHOTO HaMpPSHKEHUS apMaTypbl OT pa3HOCTY AedopmaLiii 6eTOHa 1 apMaTypbl Y4UTbIBAKOT
B 3/1eMeHTaX, BbINOHEHHbIX 13 06bIYHOrO GeTOHa Npy Harpese apMaTypbl Bbille 100 °C 1 B 3/1eMEHTaX UX XapOCTOWKOro
6eTOHa Npwy Harpese apMaTypbl Bbiwe 70 °C.
3 Ecnm 0T ycunuii, Bbi3BaHHbIX COBMECTHbIM [EVICTBMEM Harpysku, TemMnepaTypbl U NpeaBapuTenbsHOro 06xarvs, B
6eTOHe Ha YpOBHe apMmaTypbl B CTafyM 3KCMyaTalun BO3HUKAKOT pacTArvMBatoLLyie HanpshKeHUs, TO AOMOHUTENbHbIE
noTepu OT NOM3y4ecTn 6eTOHa He YUMTbIBAIOT.

MoTepy OT NON3YYECTU 6ETOHA NPU HATSHKEHUU B IBYXOCHOM HaMpaBeHUM CnesyeT YMeHbLWUTL Ha 15 %.

4.21 YCTaHOBMBLUMECSH HanpshkeHUsi B 6GETOHe Opp HA YPOBHE LEHTpa TAKECTU
NPUBEAEHHOIO CeYeHMsi Hanbonee 06XKMMAaeMO 30Hbl MOCe NPOSB/EHNS BCEX OCHOBHbIX
noTepb ONpeaenstoT no gopmyne

P Peypyy, My,
+ —
A

red I red I red
rge M — MOMEHT OT COGCTBEHHOI0 Beca 3NIEMEHTa,
P- ycunnne npeaBapuTenibHOro 06)K8.TVIFI;
€op — IKCLEHTPUCUTET yCUNINA P oTHOCUTENbLHO LeHTpa TAXXeCTU NPuBeAEHHOI0 CeHEHUA,
Ysp — PACCTOAHNE OT TOYKN NPUNOXKEHNA YCUTNA P [0 LeHTpa TAXECTU CEHYEHUA.

Obp =

, (4.1)
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[[eomMeTpuyeckme  XapakTepUCTUKW  MPUBELEHHOr0  CEYEHUs  MpeLBapUTe/IbHO
HanpPs>KeHHOro XKene3o6eToHHOro anemeHTa (Ared, Sred, lred) ONpPefeNsAOT No TpebOBaHUAM
6.16—6.21 ¢ y4eTOM NPOAONbLHOV NpeABapUTeNbHO HanpsXXEHHOM apmaTypbl S 1 S’ U BANAHMS
TeMepaTypbl Ha CHUXKEHWE MOAY e ynpyroctTu apMaTypbl U 6eTOHa.

422 Ycunma 0T  BO3AEWCTBMS  TeMnepaTypbl B CTATUYECKU HeOomnpeaenMmblX
npeABapuTENbHO HANPAXKEHHBIX KOHCTPYKLUMAX HAXOAAT N0 YKasaHnam 6.28 n 6.37.

Mpn onpegeneHUn yYCUAWIA OT BO3LEWCTBMS TemMepaTypbl >KECTKOCTb 3/eMeHTa
BbIYMCNAKOT MO YKasaHnam 8.28.

4.23 Tlpn onpegeneHun obuwero npornba npenaBapuTeslbHO  HaNPSXXeHHOro
)Kene306eTOHHOro 3/1eMeHTa He06X0AMMO YYMTbIBATb NPOrMG, BbI3BaHHbIA HEPAaBHOMEPHbIM
HarpeBoM 6eTOHa M0 BbICOTe CeYEHUS 3/1eMeHTa, Mo yKasaHuam 8.24.

4.24 B anemeHTax M3 6GeToHa Knacca B30 u Bbllle, MMEKOLMX NpPeaHanpsXXeHue
Osp = 0,4-0,6Rs, Npn Harpese apMaTypbl OCTATOK MpeLBapuTENIbHOr0 HaNpsXKeHNs B apmatype
MOXXHO OPVEHTPOBOYHO OMNpPeSeNaTh Mo CeayroLwmM hopmynam:

ANsi cTepXxHeBoM Knacca A600

Osp = 84 — 0,4 ts, (42)
Knacca A800

Osp = 87 — 0,39¢;; (4.3)
knacca A1000

Osp=92-0,26ts ; (4.4)

MPOBOJIOYHOIA Knacca Bp1200-Bp1500, K1400, K1500
Osp = 89 — 0,271s , (4.5)

rae 0sp>0 — 0CTaToK NpeABapuTe/IbHOr0 HanpsHXXeHUs B apmatype, % NUCXOAHOro
3HAYeHNs NpW N3roToBNEHUN;
ts> 20 — TemnepaTypa apmaTypbl Npu Harpese, °C.

N3 thopmyn (4.2)—(4.5) cnepyet, 4TO BO BpeMsi HarpeBa MPOMCXOAMT MOSIHas MnoTeps
npesBapuUTENIbHOTO HanpsXKeHUs B CTepXKHeBOW apmatype Knacca A600 npu ee Harpese
cebiwe 210 °C, knacca A800 — cBbiwe 220 °C, knacca A1000 — cBbiwe 350 °C u B
MPOBOIOYHOIA Knacca Bp1200, B,1500, K1400, K1500 — cBbiwwe 330 °C.

4.25 TloTepu MpenBapuTENIbHOTO HanpsXXeHUs B apmaType, BO3HUKLLWE NPW Harpese,
roc/ie OCTbIBAHUA He BOCCTaHaB/IMBAKOTCA.

5 Martepuasibl 4ns 6eTOHHbIX
N >Kene300eTOHHbIX KOHCTPYKLNI

BeToH
MokasaTenu KayecTsa 6eTOHA M UX NPUMEHEHME NPU NPOEKTUPOBaHNK

5.1 Ans 6ETOHHBIX M >ene300eTOHHbIX KOHCTPYKLMIA, NpeaHasHavYeHHbIX Ans paboTbl B
YCOBUSAX BO3AEMCTBMSA MOBbILLIEHHbIX M BICOKMX TEMMNePaTyp, CleAyeT npeaycMaTpuBaTh:

06bIYHbIA 6ETOH — KOHCTPYKUMOHHbIV TSHXKeNbIA 6eTOH cpefHeit nnoTHocTn ot 2200 o
2500 kr/m3 BKtounTenbHo no FOCT 25192;

YKapOCTONKNA BETOH KOHCTPYKLMOHHBIA U TENIOU30ALUMOHHBIA MNOTHOW CTPYKTYpPbI
cpeaHeit nnotHocty 900 kr/m® u 6onee mo FOCT 20910, cocTaBbl KOTOPbIX MPUBEAEHbI B
Tabnuue 5.1.
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YKapocTolKuii 6eToH cpedHelt NnoTtHOCTM A0 1100 Kr/mM®  BKMOUMTENLHO CregyeT
npegycMaTpyBaTb MPEUMYLLECTBEHHO [/19 HEHECYLUMX OrpaXAatoLmx KOHCTPYKUUA U B
KayecTBe TenIon30/1ALNOHHbIX MaTepuanos.

YKapocToliknii  6eTOH  cpefHeid  nnoTHocTM  Gonee 1100  Kr/M®  HagexuT
npegycmaTpuBaTh AJ1 HECYLLUMX KOHCTPYKLMIA,

5.2 Mpu NPOeKTUPOBaHWUMN BETOHHBIX U XXe1e300€TOHHBIX KOHCTPYKLMIA, paboTatoLLmx B
YCNOBUAX BO3AENCTBMS MOBbIWEHHLIX W BbICOKUX TemnepaTtyp, B 3aBUCUMOCTU OT WX
Ha3HaYeHUs W ycnoBuii paboTbl LO/MHKHbLI YCTaHaBMMBATLCA MOKas3aTeny KayecTBa GeTOHa,
OCHOBHbIMW 13 KOTOPbIX ABNAKOTCA:

a) Knacc 6eToHa no NPOYHOCTM Ha cxxaTue B;

6) Knacc 06bIYHOro GeTOHa N0 NPOYHOCTM Ha 0CEBOE pacTshkeHue Bt (HasHavaeTcs B
Cyyasx, Korfja ata XapakTepucTUKa UMeeT rN1aBeHCTBYIOLLEe 3HaYeHVE U KOHTPO/IMpYeTCA
Ha MPOV3BO/CTBE);

B) K/acC )XapoCTOMKOro 6eToHa no npesesibHO JONYyCTUMON TeMnepaTtype NpUMeHeH s
cornacHo FOCT 20910 (fo/mKeH yKa3blBaTbCA B NPOEKTE BO BCEX C/y4asX);

r) Mapka >apoCTOWKOro 6eTOHa MO TepMUYECKON CTOMKOCTU B BOAHbLIX T1 U B
BO3AYLUHbIX T2 TenjocMeHax (HasHayaeTcs A1 KOHCTPYKUMIA, K KOTOPbIM NPeLbaBstoTCs
TpeboBaHWsA N0 TEPMUYECKOIN CTONKOCTK);

[) Mapka no BofoHenpoHuuaemoctn W (HazHayaeTca /19 KOHCTPYKUMIA, K KOTOPbIM
NpeLbABNA0TCA TPeboBaHNA MO OrpaHNYeHNIO BOAOHENPOHMLAEMOCTH);

€) MapKa Nno MOpPO30CTONKOCTU F (HasHa4yaeTcs ANs KOHCTPYKLMIA, KOTOPbIE B Nepuoa
CTpOMTeNnsCTBA WAM  MPU  OCTAHOBKE  TEMJIOBOrO  arperata MOTyT  MOABeprarbes
3NMN304NYECKOMY BO3AENCTBMIO TemmnepaTypbl HUxe 0 °C);

) Mapka rno cpefHeli NN1OTHOCTY D (HasHavaeTcs AN KOHCTPYKLUMiA, K KOTOPbIM KpOMe
KOHCTPYKTUBHBIX MPeAbABAAOTCA TPeboBaHMS TEMI0M30M5AUMN, U KOHTPOIMPYETCA NpU KX
N3roTOB/IEHUN).

5.3 1111 6ETOHHBIX 1 >ene300eTOHHbIX KOHCTPYKLMIA, NpeaHasHavYeHHbIX Ans paboTbl B
YCNOBUSAX CUCTEMATMYECKOrO0 BO3LEWCTBMS MOBBIWEHHLIX W BbICOKMX TeMmnepaTyp,
npegycmatpuBatoT 6eTOHbI:

a) K/IaccoB Mo NPOYHOCTYM Ha CXaTue:
06bI4HbIV 6eTOH cocTaBoB Nel n Nela no Ta6numue 5.1 — ot B20 go B60;
)apocToikune 6eTOHbI cocTaBoB no Tabnmue 5.1:

Ne 2,3,6,7 — or B15 o B50;

Ne 10, 11, 21 - ot B15 po B40;

Ne 19, 20 - ot B15 po B35;

Ne 12,13, 14,15 - ot B12,5 go B25;

Ne 4,5, 8,9, 16-18, 23,29 - ot B12,5 go B20;

Ne 24, 27, 30 — ot B2 po B10;

Ne 22, 24, 30, 32, 35-37 - ot B1 o B5;

Ne 25, 28, 31, 32,34 - ot Bl po B3,5;

Ne 26, 33 — o1 B1 go B2,5;

M pnmeyvyaHwue - Bo3MoykHO MPUMEHEHNE BbICOKOMPOYHbIX 6ETOHOB K/1acCoB Mo MNPOYHOCTU Ha

oxatune oT B60 go B80, HO Mpv yC/OBUM OMbITHON MPOBEPKM M3MEHEHUSA X (PU3MKO-MEXAHNYECKNX CBOMCTB
npW TeMnepaTypHbIX BO3LEACTBUAX.

6) 06blYHbLIA GETOH KNACCOB MO MPOYHOCTU HA OCEBOE pacTshkeHMe: cocTaBoB Nel n Nela
no ta6nuue 5.1 ot Bt0,8 10 Bt3,2 BKNHOUNUTENLHO;
B) KapOCTONKWUIA 6ETOH MapOoK N0 TEPMMUYECKON CTONKOCTU:

13
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B BOAHbIX TenjiocMeHax coctaBoB Ne 2-21, 23 1 29 no tabnuuye 5.1 — T15, T110, T.15,
T125;

B BO34YLUHbIX TernjocMeHax coctaBoB Ne 22, 24, 27, 30, 32, 35-37 no T1abnumue 5.1 —
T»210, T»15, T»20, T»25.

[nsa GeTOHOB ApYyruMx COCTaBOB MapKa MO TePMUYECKON CTOWKOCTU B BOAHBIX U
BO3AYLLUHbIX TEMNJI0CMEHaX He HOPMUPYeTCH;

r) MapoK Mo BOLOHENPOHWLAEMOCTH:
06bI4HbIA 6eTOH cocTaBoB Nel, Nela u »xapocToiikue 6eToHbl cocTaBoB Ne 2-21, 23, 29 no
Tabnuue 5.1 - W2, W4, W6, W8.
[ns 6eToHa Apyrux cCoCTaBoOB Mapka no BOAOHENPOHULLZEMOCTU He HOPMUPYETCS;

[) MapoK Mo MOPO30CTOWKOCTH:

06bI4HbI 6eTOH cocTaBoB Ne 1, Ne 1a 1 xapocToiikue 6eToHbl cocTaBoB Ne 2-21, 23 n
29 no Tabnumue 5.1 — F25, F35, F50, F75.

[ns 6eToHa Apyrux cocTaBoB MapKa No MOPO30CTOMKOCTU HE HOPMUPYETCS;
€) XKapoCTOWNKMIA 6ETOH MapOK N0 CPeAHER NIOTHOCTU coCTaBoB No Tabnmue 5.1:

Ne 4,8 — D1800;

Ne 23,29 - D1700, D1600, D1500;

Ne 24,30 - D 1400, D1300, D1200;

Ne 22, 24, 26, 28, 30, 32, 33,36 - D1100;

Ne 25, 27, 32, 34, 35, 37 — D1000;

Ne 31, 32 — D900.

[ns 6eToHa Apyrux coCTaBOB MapKa no cpefHei NJI0THOCT He HOPMUPYETCS.

5.4 BospacT 06eTOHa, OTBevyalOLWi €ro Knaccy W Mapke, HasHayaetcs npu
MPOEKTUPOBAHNUN WMCXOAA U3 peasibHbIX CPOKOB (PaKTUYECKOro 3arpy>keHusi NpoeKTHbIMU
Harpyskamm n Harpesa KOHCTPYKLMW, CNOCOOOB X BO3BEAEHUS U YCNIOBUIA TBepLeHus. Mpu
OTCYTCTBWUW 3TUX [aHHbIX Knacc 6eToHa yCTaHaB/IMBAETCA B BO3pacTe 28 CyT.

3HayeHMe OTMYCKHOW NPOYHOCTU GETOHa B 3/1IEMEHTaX, BbIMOMHEHHbLIX U3 06bIYHOIO
TsHKenoro 6etoHa, yctaHasnmeaetcs no TOCT 13015 u xapocTolikoro 6etoHa — no MOCT
20910.

[ns >Kene3o6eTOHHbIX KOHCTPYKUMIA 13 0ObIMHOrO TSXKeNnoro 6eToHa, paboTarolmx B
YCNOBUSAX BO3LEWCTBMS MOBbILUEHHBLIX TEMMepaTyp, Knacc 6eToHa No NPOYHOCTY Ha CXxaTue
PEKOMeHAYeTCs MPUHNMATD:

A1 Kene300eTOHHbIX 3/1EMEHTOB, PAacCYMTbIBAEMbIX HA BO3AENCTBME MHOrOKPAaTHO
MOBTOPSIOLLENCA HArpy3Kkun, — He Hxe B25;

[J19 )Kene300eTOHHbIX CXKAaTbIX CTEPXHEBbIX 3/IEMEHTOB U3 THKEOro 6eToHa — He
Hxe B20;

A1 CUSIbHO Harpy>KEHHbIX CXAaTbIX CTEPXXHEBbLIX 3/1EMEHTOB (Hanpumep A5 KONOHH,
BOCMPUHMMAIOLMNX  3HAUYUTENIbHbIE  KPaHOBble HAarpysku, W KOMIOHH HMKHUX 3TaXen
MHOT03TaXXHbIX 34aHniA) — He Hke B30.

5.5 [ns »ene306eTOHHbIX KOHCTPYKLUWIA M3 XXapOCTOMKOro 6eToHa, paboTatolimX B
YCNOBUSAX BO3AENCTBUS BbICOKMX TEMMEPATYP, PEKOMEHAYETCA NPUHUMATL Kiacc 6eToHa no
MPOYHOCTU Ha CXKaTue He Hke B12,5.

[na npenBapuTeNbHO HaNPSHKEHHbIX YKeNe300eTOHHBIX KOHCTPYKLUMIA M3 0ObIYHOTO W
YKapoCTOMKOro 6eToHOB, paboTatoWwmMX B YCNOBUAX BO3AEACTBUA MOBbILUEHHLIX U BbICOKNX
TemnepaTyp, Knacc 6eToHa Mo MPOYHOCTU Ha CXaTue A0/HKeH NMPUHMMATLCS B 3aBMCUMOCTM
OT BUWJa U1 Kfiacca HanpsaraeMor apMaTtypbl, ee AnaMeTpa U Ha/IMYns aHKEPHbIX YCTPOUCTB, HO
He MeHee B25.
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[N GETOHHbIX W >KeNe306eTOHHbIX KOHCTPYKUMA, paboTalowmx B YC/IOBUSAX
BO3/ENCTBUSA BbICOKMX TeMMepaTyp:

YapocToinkue 6eToHbl coctaBoB No 2-21, 23 1 29 no tabnuue 5.1 JOMKHbI UMETH
MapKy Mo TePMUYECKOV CTOMKOCTY B BOLHbIX TEN/IOCMEHAX, He MeHee, NP Harpese:

(0 on o3 2 To ] Y I PP T15,
LUMK/INYECKOM . P N £
LIMK/IMYECKOM, C pe3va| oxnam,qumeM Bo3,qyx0|v| nnm Bo,qom ............................ T125;

YKapoCToMKme 6eToHbI cocTaBoB Ne 22, 24, 27, 30, 32, 35-37 no Tabnuue 5.1 A0MKHbI UMETb

MapKy Mo TEPMNYECKOIN CTOMKOCTI B BO3AYLLIHbIX TEMOCMEHAX, HE MEHEe, MPW Harpe.e:
MOCTOSTHHOM .uvei it ittt et eee e et iee et ere e eabaasaas T,10,
LUMKITUYECKOM ...vivevee e e eneenenenennennnneneeneensnennen 1220,

[na >Xene3o6eTOHHbLIX KOHCTPYKUMIA M3 00bl4HOrO  GeToHa cocTaBa Ne 1 u
)KapoCcToMKux 6eToHoB coctaBoB No 2-21, 23 m 29 no Tabnuue 5.1 Mapkm no
BOZOHENPOHMLLAEMOCTUN JO/MKHbI ObITb HE MEHee:

AN PyHAAMEHTOB, 60POBOB U APYrMX coopymeHmVl, HaxoAsALMXCs nog 3emnel

HUKE YPOBHSI TPYHTOBbBIX BOA «vvvvvveeees e P s
ANs TEN/OBbIX arperaTos ,u,pyrmx coopy>Keva| HaXO,ﬂ,ﬂLLI,VIXCFI Ha,q
3eMJIeil U NOABEPTratOLLMXCS ATMOCHEPHBIM OCAIKAM ....c.uvrereeeeeeeeieeieeeeeieeeeeaeeieeaeeaeeaeennns W10.

[N GETOHHBbIX W >KeNe300eTOHHBbIX KOHCTPYKUMIA, paboTalolmx B YC/IOBUAX
BO3JeMCTBMA MOBbILIEHHbLIX U BbICOKMX TEMMePaTyp, KOTOpble B Nepuog CTPOUTe/IbCTBa UN
Mpy¥ OCTaHOBKe TEMNJIOBOr0 arperata MOryT MOABepratbCA 3MU304MYECKOMY BO3LEVCTBUIO
Temnepatypbl HKe 0 °C B YC/IOBMAX BO3AYLLIHO-BIaXKHOCTHOTO COCTOSIHUSI, OObIYHbIA GETOH
coctaBa Ne 1 n xapocToilkme 6eToHbl coctaBoB Ne 2, 3, 6, 7, 13, 20, 21 no Tabnuue 5.1
[O/MDKHbI UMETb MapKy N0 MOPO30CTOMKOCTU He Huke F25.

TpeboBaHMS K  KOHCTPYKUMSM UM W3AENMSIM U3 HKapOCTOMKOro  GeToHa,
npefjHa3HayYeHHbIM A1 3KCrlyaTaumMnm B YC/MIOBUAX BO3AENCTBUSA arpeccMBHOM cpegpl
BbICOKOI TemnepaTypbl, AO/MKHbI YCTaHaBNMBaTLCA B COOTBETCTBUM C TpebosaHusMu CI1
28.13330 B 3aBMCUMOCTM OT CTEMEHN arpeccUBHOCTM Cpeabl 1 YCNOBUIA SKCMyaTauuu.

B KOHCTPYKLUMAX ¥ M3[enunsx, npeaHasHaueHHbIX 414 paboTbl B YCNOBUSAX BO3LECTBUS
BbICOKOW TemmnepaTypbl U arpecCUBHOW Cpeabl, LO/MKEH NMPUMEHSATHCSA XKapOCTONKNA BETOH,
Hambosnee CTONKWUIA B arPeCCUBHON cpefe:

HENTPaIbHON WU LLEMOYHON ra3oBOM — XKAPOCTOMKMIA GETOH Ha MOpTNaHALEMEHTE U
LLIAKOMOPT/IaHALLEMEHTE;

KMCNON ra3oBOM M B pacnsaBax LUENOYHbIX METa//loB — >KApOCTOMKMIA GETOH Ha
XWULKOM CTEK/IE;

YrnepoaHoin 1 hocopHOIN ra3oBON — XKapPOCTONKMIA BETOH Ha BbICOKOT IMHO3EMUCTOM
W TNIMHO3EMUCTOM LieMEHTaxX M hocaTHbIX CBA3KAX, HA a/IFOMOCU/IMKATHBIX 3ano/IHUTENAX C
coaepxXaHneM B HUX okuck xenesa Fe,O3z He 6onee 1,5 %;

BOZOPOAHOM ra30BOi — XapOCTOMKUIA 6eTOH Ha BbICOKOT/IMHO3EMUCTOM LEMEHTE C
3anoHUTENAMI, coaepXXalmmm okuch antommHms AloOz, He 6onee 7 %.

[ns KOHCTPYKUWMI, paboTaroLmnx B YCNIOBUSAX BO3AENCTBUSA MOBbILIEHHBIX TeMNepaTtyp 1
MOMEPEMEHHOIO YBMXKHEHUS, PEKOMEHAYETCA MNPUMEHSATb 0ObIYHbIA BGETOH Knacca Mo
NMPOYHOCTU Ha CXKaTue He MeHee B25 1 MapKu No BOAOHENPOHULAeMOCTN He meHee W6 npu
Harpese 10 120°C BK/1OUYMTeNIbHO U He MeHee W8 npu Harpese cBbiwe 120 °C.

5.6 Tlpu HepaBHOMepHOM HarpeBe O0eTOHa MO BbICOTE CEYEHUS 3/IEMEHTOB
KOHCTPYKLMIA, B KOTOPbIX HaMNpPsHKeHUA CKaTus B 6eTOHE OT CO6CTBEHHOIO BECca U HarpysKku
coctanaoT 40 0,1 MlMa BKIOUATENBHO, a TaKXKE 3/1IEMEHTOB KOHCTPYKLMWIA, B KOTOPbIX
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YCUNA  BO3HMKAKOT TOMbKO OT BO3AENCTBMA TemnepaTypbl, MpeAesibHO AonycTumMas
TemnepaTypa npumeHeHus 6eToHa yctaHasnmeaeTcs no FOCT 20910.

Mpn HepaBHOMEPHOM W pPaBHOMEPHOM HarpeBe MO BbLICOTE CEYEHWUS 3/IEMEHTOB
KOHCTPYKLWIA, B KOTOPbIX HAMPSHKEHUA CXATUA M XKapOCTOMKOM GeTOHe OT COO6CTBEHHOro
Beca W Harpysku coctasnstotr 6onee 0,1 MIlla, npefenbHO fonycTumas TemrnepaTypa
NpYMeHeHnst 6eTOHa YCTaHaB/IMBAETCS PacyHeTOM.

Mpy BO3AECTBUM TeMMepaTyp, NPeBbILLAOLLMX 3HaYeHWs], YKasaHHble B TOCT 20910,
HeobXoAnMOo NpeaycMaTpuBaTh YCTPOWCTBO 3alMTHBLIX CN0EB ((hyTEPOBOK).

57 [Ond 3aMOHO/IMYMBAHWUA CTbIKOB  3/1IEMEHTOB  COOPHbIX  Kene306eTOHHbIX
KOHCTPYKUMIA MPOEKTHYD MapKy pacTBopa CrefyeT ycTaHaBnvMBaTb B 3aBUCMMOCTM OT
YCNOBWIA paboTbl COEANHAEMbIX 3/1EMEHTOB, HO MPUHUMATL He Hxe M50.

58 [nd 3aMOHO/MMYMBAHMSA  CTbIKOB  3/1EMEHTOB  COOPHbIX  >Ke/ie306eTOHHbIX
KOHCTPYKLMIA, KOTOpble B MpOLecce 3KCMayaTauuu UM MOHTaXa Ha Hapy>XHOM BO3LyXe
MOryT MO/[BepratbCs BO3AENCTBMIO OTpULATENIbHBIX Temnepatyp, Creayet MNpUMeEHsTb
pacTBOPbl MPOEKTHLIX MapOK MO MOPO30CTOMKOCTM W BOLOHEMPOHWULAEMOCTM HE HUXE
MPUHATBIX A4/15 CTbIKYEMbIX 3/1eMEHTOB.

HopMaTwuBHbIe 1 pacye THbIe XapaKTepUCTUKN 6eToHa

5.9 OCHOBHbIMM MPOYHOCTHLIMU XapaKTepUCTUKaMu GeTOHa SBNSKOTCS HOPMATMBHbIE
COMPOTMBNEHNA GETOHa OCEBOMY CXaTut0 Rpn M HOPMaTMBHbIE COMPOTMB/IEHWUA 6GETOHA
0CEBOMY PacCTXKEHUIO Rpm, NPBEAEHHbBIE B Tabnuue 5.2.

HopMaTvBHble 3Ha4YeHUsi COMPOTUB/IEHNS GETOHa OCEBOMY CXKaTuto (MM NPU3MeHHas
MPOYHOCTL) OMpPesenstoT No hopmyne

Ron = Rg (0,77 — 0,001Rs), HO He MeHee 0,72 Rg. (5.1)

HopmaTnBHble 3HayYeHMA  COMPOTUBEHUS 6eToHa OCEBOMY pPaCTXKEHUH npu
Ha3Ha4yeHun Knacca 6eToHa no MPOYHOCTU Ha CKaTue onpeaendatoT no cbopl\/lyne

Rotn = 0,18 R 23, (5.2)

B dopmynax (5.1) n (5.2) Re — conpoTuBieHne GETOHa, YWUCMIEHHO PaBHOE Kraccy
GeToHa Mo NPOYHOCTU Ha CXKaTue B.

Ta6bnunuya 5.2

HopmaTuBHbIe 3HAYEHWS1 CONPOTMB/EHUI 6ETOHA Ron 11 Rbtn 11 PaCHETHbIE 3HAYEHNS
COMpOTMBAEHNS 6eToHa Ry 1 Rpt ANs NpefenbHOro COCTOSHKS NepPBOli rpynMbl U pacyeTHbIe
Bunp conpoTuBeHms 3Ha4YeHWs CONPOTUB/EHNS GETOHA Rb ser U Rotser 47151 NPEAENbHbIX COCTOSHMI BTOPOIA
rpynnbl (MIMa unm H/MM?) npu Knacce 6eTOHa MO NPOYHOCTM Ha CxKaTuhe

B12,5 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60

CxaTune Ron, Rb.ser 9,5 11,0 | 15,0 | 185 | 22,0 | 255 | 29,0 | 32,0 | 36,0 | 39,5 | 43,0

oceBoe Rp 7,5 85 | 115|145 | 17,0 | 195 | 220 | 25,0 | 27,5 | 30,0 | 33,0

PacTspkeHne Rbtn, 1,0 1,15 | 135 | 155 | 1,75 | 1,95 21 | 225|245 | 2,6 2,75
oceBoe Robt,ser

Rt 066 | 0,75| 09 | 1,05 | 1,15 1,3 1.4 15 1,6 1,7 1,8

5.10 PacyeTHble 3Ha4YeHWs COMPOTUBMEHMS GETOHA OCEBOMY CXaTuk R, M 0ceBoMy
pacTsHXKeHUK Ryt (Tabnunua 5.2) onpegenstot no hopmynam:

Rp= “on - (5.3)
Op
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Ror= o (5.4)

Ot

3HaueHMs KO3IPPULMEHTOB HAEXXHOCTM NO BETOHY MPK CXXATUK:

Yo = 1,3 — AN npefenbHbIX COCTOSHUIA NepBONA rPynMbl N0 HECYLLE CNOCOBHOCTY;
Yo = 1,0 — AN npeaenbHbIX COCTOSAHUIA BTOPOW FPynnbl N0 3KCNyaTauum
MPUroAHOCTK.

3HayveHNss KOAPPULNEHTOB HALEXHOCTU MO BETOHY NPU PaCTHKEHNN:

Yot = 1,5 — Ans npeaenbHbIX COCTOAHWIA NEPBOI FPyNMbl MO HECYLLE CIOCOBHOCTH Npw
HasHaYeHuK Knacca 6eToHa Mo NPOYHOCTU Ha CXaTWe;

Yot = 1,0 — Ana npefdenbHbIX COCTOSIHWIA BTOPOM rpynmnbl MO 3KCMayaTalMOHHOM
NPUroaHOCTW.

B HeKOoTOpbIX CryyasxX pacyeTHble 3Ha4YeHWs MPOYHOCTHbLIX XapaKTepuUCTUK 6GeToHa
YMHOXaI0T Ha cneayrowme KoaghuumneHTbl YCNoBms padboTsbl:

Vo1 = 0,9 — Npu NPOACIKNTENBHOM AEACTBUM Harpy3Ku;

Vo2 = 0,85 — NS KOHCTPYKLNIA, GETOHMPYEMbIX B BEPTUKa/IbHOM MOMIOXEHUN.

5.11 BnuaHMe TemnepaTypbl Ha W3MEHEHWe MNPOYHOCTM 6eToOHa nNpu  CXKaTun
YUUTBIBAKOT YMHOXEHMEM MPOYHOCTHbIX XapaKTEPUCTUK GETOHA Ha KO3IP(ULMEHT YCNOBUS
paboTbl 6eTOHA NPU CXXaTUK Yt (Tabnmua 5.3).

PacyeTHble CONPOTMB/IEHUS CXXATUIO:

ANs NpefeNbHbIX COCTOSAHWIA NEePBO FpynMbl

Rbtem = Rb Vbt ; (5.5)
151 NPefenbHbIX COCTOSHWUIA BTOPON rpynbl
Rbsert = Rbser Yot (5.6)

3HayveHns Koath(uumeHTa ycnoBus paboTbl GETOHA MPU CKATUW Yot MPUHUMAKOT MO
Tabnmue 5.3 B 3aBUCMMOCTU OT TeMMepaTypbl B CepeUHE BbICOTbI:

CXKaTol 30Hbl 6eTOHa Npu pacyeTe no opmynam (7.1, 7.6, 7.7, 7.12—-7.14, 7.23, 7.27, 7.28);

NOSIKK 1 pebpa CXXaToli 30Hbl — No opmynam (7.8— 7.10);

yacTu ceveHms — no gopmyne (6.17);

ceveHuns — no gpopmyne (7.29);

LIeHTpa TAXKECTU NPUBELEHHOr0 ceyeHus — no gopmyne (6.16).

5.12 BnusiHWe Temnepatypbl Ha M3MEHeHWe MNPOYHOCTU OGeTOHa MNpPU PacTHKEHUM
YUMTBIBAKOT YMHOXEHWEM MPOYHOCTHLIX XapaKTepucTUK 6eToHa Ha KO3((UUMEHT YCNOBMS
paboTbl 6eTOHA NPK PaCTHKEHUM Vi (Tabnumua 5.3).

PacyeTHble CONPOTUBNEHMNS PACTSHKEHWIO:

4115 NpefeNibHbIX COCTOSAHWIA NepBOoit Fpynmbl

Rbtt = Rot Vit ; (5.7)
AN NpefeNibHbIX COCTOAHWIA BTOPOK rpynrbl
Rbt,sert = Rbtser Vit (5.8)

3HayeHne KoadduumeHTa ycnoBus paboTbl 6eTOHA NPY PacTSHXKEHUN Yy MPUHUMAKOT NO
Tabnuue 5.3 B 3aBUCMMOCTV OT TemrepaTypbl GeToHa:

B LIEHTPe TSKECTW ceyeHMs npu pacyete —no dopmynam (7.3, 7.31, 7.35, 7.37,
7.39, 7.53, 7.59);

Ha YpOBHe pacTaHYTOW apMaTypbl — no gopmynam (8.3, 8.9, 8.15);

B 30He aHKepOoBKW — Mo qopmyne (9.2);

Y HUXKHEW NOMKu1 MeTannmnyeckon 6anku — no hopmyne (10.49).
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Tabnuuya 5.3
Homepa KoathpmumeHTbl ycnosuii paboTbl 6eTOHa NPY CKaTUN Yy U PACTSKEHWUN Vi,
coctaBoB | Koag- KO3(h(MLIMEHT B, NpU TemnepaType 6eToHa, °C
6eToHa huyn- Bwug Harpesa
no Ta6- eHT 50 70 100 200 300 500 700 900 1000
nmue 5.1
KpaTKoBpemeHHbIi 1,00 0,85 0,90 0,80 | 0,65 - - - -
LnnTensHebli 1,00 0,85 0,90 0,80 | 0,50 - - - -
Yot [NuUTenbHbIA ¢ yBRaXKHEHNEM 1,00 0,65 0,40 0,60 - - - - -
KpaTKkoBpeMeHHbI B BOfe 0,97 0,85 0,65 — — - — - —
KpaTKoBpemeHHbIi 1,00 0,70 0,70 0,60 | 0,40 - - - -
1,1a,2 [nnTtenbHblid 1,00 | 0,70 | 0,70 | 0,50 | 0,20 - - - -
Y& | AnuTensHblii ¢ yBnakHeHvem 1,00 | 0,50 | 0,30 | 0,40 - - - - -
KpaTKkoBpeMeHHbI B Bofe 0,95 0,75 0,60 — — - — - —
KpaTkoBpemeHHbIli 1 ganTenbHelid | 1,00 | 0,90 | 0,80 | 0,60 | 0,40 - - - -
Bo [nnTenbHblli € yBR2OXKHEHNEM 1,00 0,50 0,20 0,40 - - - - -
KpaTkoBpeMeHHbI B BOfe 0,95 0,75 0,70 - - - - - -
KpaTKkoBpeMeHHbIl 1,00 1,00 1,00 0,90 0,80 - - - -
Yo JnnTenbHebli 1,00 1,00 1,00 0,90 | 0,65 - - - -
3 Vi KpaTKOBpelvleHHblﬁ 1,00 0,80 0,75 0,65 | 0,50 - - - -
[nnTensHbIn 1,00 0,80 0,75 0,60 0,35 - - - -
KpaTkoBpemeHHbIi 1 ganTenbHblid | 1,00 1,00 0,90 0,80 0,60 - - - -
Bo KpaTkoBpemeHHbIi ¢ yBnakHeHnem| 1,00 0,60 0,30 0,50 - - - - -
KpaTkoBpemeHHbli 1,00 | 1,00 | 1,00 | 1,20 | 1,00 | 0,90 | 0,60 | 0,30 | 0,20
411 Yor [NuTenbHebIi 1,00 1,00 1,00 1,00 0,70 0,40 | 0,20 | 0,06 | 0,01
2; 2"1 Vi KpaTKOBpeMVeHHbm 1,00 0,85 0,80 0,65 0,60 0,50 | 0,40 | 0,20 -
' JnnTensHbiii 1,00 | 085 | 0,80 | 065 | 0,40 | 0,20 | 0,06 - -
Bo KpaTkoBpemeHHbI 1 gnuTenbHbIli | 1,00 1,00 1,00 09 | 075 | 0,50 | 032 | 0,22 | 0,18
KpaTkoBpemeHHbli 1,00 | 1,00 | 1,10 | 1,20 | 1,20 | 1,00 | 0,75 | 0,40 | 0,20
12-15, Yo [ONuTenbHbIi 1,00 0,80 0,80 0,55 0,35 0,15 | 0,05 | 0,01 -
17, 29, KpaTkoBpeMeHHbIi 1,00 0,95 0,95 0,80 0,70 055 | 045 | 0,15 -
30 YO navenshbiii 1,00 | 0,70 | 0,70 | 045 | 025 | 0,06 | - - -
Bo KpaTkoBpemeHHbI 1 gnuTenbHbIi | 1,00 1,10 1,10 1,10 1,00 | 0,70 | 0,30 | 0,20 | 0,05
KpaTkoBpeMeHHbIi 1,00 1,00 1,00 1,00 1,00 09 | 085 | 0,65 | 0,50
Yo JnnTensHbli 1,00 | 0,90 | 0,90 | 0,80 | 050 | 0,25 | 0,07 | 0,02 | 0,01
16, 18 KpaTkoBpemeHHbli 1,00 | 09 | 09 | 080 | 0,70 | 0,55 | 0,45 | 0,35 -
Yo | navenshbiii 1,00 | 080 | 0,80 | 0,70 | 0,40 | 0,12 | 0,02 | - -
Bo KpaTkoBpemeHHblI 1 gnuTenbHbIli | 1,00 1,10 1,10 1,10 1,10 1,00 | 0,70 | 0,35 | 0,27
KpaTKkoBpeMeHHbIi 1,00 0,90 0,80 0,70 0,55 045 | 035 | 0,30 | 0,25
Yo JnnTensHbli 1,00 | 0,90 | 0,80 | 0,70 | 050 | 0,25 | 0,20 | 0,05 | 0,02
19-21 KpaTkoBpemeHHbli 1,00 | 0,65 055 | 050 | 045 | 0,35 | 0,25 | 0,10 -
Yo | navenshbiii 1,00 | 065 | 055 | 0550 | 0,30 | 0,12 | 002 | - -
Bb KpaTkoBpeMeHHbIli 1 gantenbHblin | 1,00 0,90 0,85 0,70 0,55 0,40 | 0,33 | 0,30 | 0,27

MpumeyvaHuns

1 Mpw pacueTe Ha ANUTENbHBIA HArpeB HECYLIMX KOHCTPYKUMIA, CPOK CNyX6bl KOTOPbIX He NpeBblllaeT 5 feT,
KO3((MLIMEHT Yot CNeayeT YBENNUNTL Ha 15 %, HO OH He [JO/MKeH MpPeBbILATh BEMMUMHBI Yot MPU PAcUETe Ha KPaTKOBPEMEHHIN

Harpes.

2 [Nsl KOHCTPYKLMIA, KOTOpble BO BPEMsi 3KCM/lyaTaluu NOABEPTaloTCs LMKINYECKOMY HarpeBy, KOSDMULMEHTbI Yot 1 Bb

cnefyet CHU3NTbL Ha 15 % 1 Ko3hmumeHT yi — Ha 20 %.

[lethopMaLMOHHbIE XapaKTepUcTUKYN 6eTOoHa

5.13 OCHOBHbIMM Ae(hOPMAaLMOHHBIMI XapaKTePUCTMKaMI 6ETOHA SB/IAOTCS 3HAUYEHMS:
npefenbHbIX OTHOCUTENbHBLIX AediopmaLimiAi GETOHA NPU OCEBOM CXaTUK € W

PacTsXXEHUN Ento;
HayasIbHOro MoAyna ynpyroctu 6etoHa Ep;
Koa(huLmeHTa NoI3y4ecT Qp.cr;
KoathhmumeHTa nonepeyHol gedopmaumm (KoahuumeHT MyaccoHa) Vb p;
KO3(hthmumMeHTa MHENHON TeMnepaTypHOI aedhopmaLmm Ot
KO3 meHTa TemnepaTypHOiA ycaaKn 6eTOHa Cs.
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5.14 Tpy KpaTKOBPEMEHHOM [AeWCTBUM HarpyskM W TemrepaTypbl B pacuerax
MCNOMb3YIOT HaYabHbIA MOAY/b YNPYrocTn 6eToHa Ep (Tabnmua 5.4).

Ta6bnunuya 5.4
Homepa cocTaBoB 1 CpefHsis HauanbHble MOAYNM YNPYrocTu GETOHA NP CXXATUM U PACTSXKEHUU NPUHMMAIOTCS PaBHbIMU
NJIOTHOCTL 6eTOHa B Kr/m® Ep-10% (MMa) npu Knacce 6eToHa No NPOYHOCTY Ha CXKaTue
(no Tabnuue 5.1) B125 | B15 B20 B25 B30 B35 B40 B45 B50 B55 B60

1-3,6,7,13, 20,21
ecTecTBeHHoOro TeepgeHua | 21,0 | 24,0 | 27,5 | 30,0 | 325 | 345 | 36,0 | 37,0 | 38,0 | 39,0 | 39,5
2200-2500
1-3,6,7,20,21
MoageprHyTole
TenJioBoi o6paboTke 19,0 | 20,5 | 24,0 | 27,0 | 29,0 | 31,0 | 32,5 | 340 | 350 | 36,0 | 37,0
npu aTMocthepHoM
fasneHunn 2200-2500

23,29

1500-1700 132 | 140|148 | - | = | - | = | = | -
4,8,9

1800-1900 147 | 155|163 | - | - | - | = | = | -

5,10-12, 14-19

20002300 17,0 | 18,0 | 19,5 | 21,0 | 22,0 | 230 | 240 | 250 | -

Mpu KpaTKOBPEMEHHOM HarpeBe 3HAYeHWs HayalbHOro MOAYNS YNpyrocT GeToHa
onpeaenstoT no dopmyne

Ent =Eb Po . (5.9

3HaueHne KoaduumeHta B» nNpuHMMaoT no Tabnuue 5.3 B 3aBUCMMOCTM OT
TemnepaTypbl 6eTOHa:

B LIEHTPE TSXKECTU CevyeHns npu pacyete no opmynam (6.16, 6.17, 6.48, 7.19, 8.39);

B CepeAuHe BbICOTbI ceveHns — (10.9, 10.11, 10.12, 10.18, 10.29);

Ha YpOBHe pacTsHyToW apmaTypbl — (8.6, 8.7);

KpaliHero BonokHa 6etoHa — (5.11, 8.47).

5.15 Mpu panTensHOM [elCTBMM Harpysku W TemnepaTypbl 3HaUYeHWs HayaslbHOro
mMoayns fedopmaumii 6eToHa Enr onpefenstoT no hopmyse

E,

= —2 5.10
1+j b,cr ( )

KoapthuueHT  nonsyuect 6eTOHa  Qper MOMYYEH KaK OTHOLLUEHME  MOSHbIX
OTHOCUTESIbHbIX AedhopMaLuii CxaTna 6eToHa Npu AAMTeNbHOM BO3AeACTBUM TeMMepaTypbl K
ynpyrum fedopmaumsm 6eToHa eCTeCTBEHHOW BNaXXKHOCTW [0 BO3AENCTBUA TemrepaTypbl
(Tabnuua 5.5).

3HayeHns KoaduLmeHTa Mon3yyect GETOHA @pcr NMPUHUMAKOT AN AIUTENbHOMO
Harpesa B 3aB1CMMOCTHY OT TeMnepaTypbl 6eTOHa:

B LEHTPe TSXKEeCTU MpUBEAEHHOro ceveHuWs npu pacdete no opmynam (5.10, 6.16,
6.17, 6.20, 6.21);

B CepeAuHe BbICOTbI ceveHns — no gopmynam (10.11, 10.12, 10.18, 10.29).
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Ta6bnwunuya 55
Howmepa cocTasoB Ko3(ULMEHT No/3y4ecTy 6ETOHA Pb.er MPU AMTENBHOM Harpese 6eToHa, °C
6eToHa no Tabsn. 5.1 50 70 100 200 300 500 700 900
1-3 3,35 8,0 8,0 10,0 12,0 - - -
4-11,23,24 3,57 4,17 4,17 51 6,3 28,5 62,5 227,0
12-18, 29, 30 4,17 3,70 4,37 57 7,94 8,3 150,0 333,0
19-21 2,86 4,35 4,55 4,55 16,6 57,0 — —

5.16 Mpwn pacyeTe MPOYHOCTU, 0OPA30BAHUA U PaCKPbITUA TPEWWH U Aethopmaunii
)ene306eTOHHbIX KOHCTPYKUMUIA C YY4eTOM BAMSAHWS TeMnepatypbl No  AeopmaLoHHOM
MOZeNn [A/18 OUEHKM Harps>KeHHO-4eOpMUPYEMOro COCTOSIHUA CXaToro 6eToHa Kak
Hanboiee NpocTas MOXeT 6bITb MCMO/b30BaHA ABYX/IMHENHAA AuarpaMMa COCTOsSHUSA 6eToHa
(prcyHok 5.1).

Mpwn TpexnunHeHON AuarpaMme (PUCYHOK 5.1, a) CXUMaroLmMe HanpshxeHns 6eToHa Op B
3aBMCUMOCTU OT OTHOCMTENbHbIX fAethopmauunii YKOpoueHUs 6eToHa &, ONpeaenstoT Mo
(hopmynam:

npn 0< ep < &m Ob = Ebt &b ; (5.11)

(¢ €, —¢& (@)
MPW €p1 < € < €no o, =||1-—2 |2+ LR (5.12)
R €o—€y R ’

b,tem b,tem

MPN €00 < € < En1 Ob = Rb, tem. (5.13)

3HaueHUs HaMpPSHKEHUS Opy MPUHUMAIOT:

0b1= 0,6 Ro,tem . (5.14)
3HayeHWst OTHOCUTENbHBIX AethopMaLnii €y MPUHUMAKOT
S bl
e, =0 (5.15)
bl Ebt

Mpy ABYXNUHEHON anarpaMmme (PUCYHOK 5.1, 6) CXnMMatoLme HanpsHKeHns 6eToHa Op
B 3aBMCMMOCTM OT OTHOCUTENbHbIX AedhopmaLnii €, ONPeaenstoT No popmynam:

npn 0= &p < &plred Ob = Eb,redt €b; (5.16)

MPU  Eblred < €b < €p2 Ob = Ro, tem . (5.17)

3HaueHvie NPMBEAEHHOTO MOAY NS YNPYroCTU Ep red« ONPEAENSIOT MO (hopmyne
R

Eb.redt = blem (5.18)

ebl,red

PacTarvBatolie HanpskeHUss OGeTOHa Ohe B 3aBUCMMOCTM  OT  OTHOCUTE/bHbIX
AeopMauuii  pacTsXKEHWS €pe OMPEAeNsaT Mo AuarpaMme Ha pucyHke 5.1. Mpu aTom
pacyeTHble COMPOTMB/EHUS GETOHA CXaTU Rp 3aMEHSIOT Ha pacyeTHble 3HauYeHus
COMPOTUB/IEHUS PACTSKEHUIO Ro.
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a — TpexuHeliHas; 6 — AByxnmHeliHas; 1 — npm 20 °C; 2 — npw Harpese

PucyHok 5.1 — inarpammbl COCTOSIHUSI CKaTOro 6eToHa

5.17 OTHOCKTeNbHbIE Aethopmauumn 6eTOHA NPU CKATUW U PACTSHKEHUW B 3aBUCMMOCTY
OT TemnepaTypbl 6eTOHA NPU KPaTKOBPEMEHHOM W AIMTeNIbHOM BO3AEACTBUM TeMnepaTypbl 1
Harpysks faHbl B Tabnuue 5.6. TemnepaTypy 6GeTOHa MNpu OMpeaeneHun HamnpsHKeHHO-
AeOopMMPOBAHHOIO COCTOSIHMSA CXaTOro 6eTOHa NPMHMMAKOT MO HaMMEHbLLIE TeMnepaType
oKaToro 6eToHa W MNpu  ONpeAeneHUn  HanpsKeHHO-AehopPMUPYEMOr0  COCTOSIHWSA
pacTAHYTOro 6eToHa — N0 HanbosbLUEN TeMnepaType pacTAHYTOro 6eToHa.

5.18 IMpu pacyeTe >Xene3o6eTOHHbLIX 3/1EMEHTOB MO HENMHEHON AedopMaLOHHON
MOJENN CTPOSIT [ABYX/IMHEVHYK AuMarpaMMy COCTOSIHMS 6GeToHa € AethopMaLMOHHbIMM
XapaKTePUCTMKaMK, OTBEYAHOLLIMMMN:

KpaTKOBPEMEHHOMY BO3[EACTBMIO TemnepaTypbl U Harpy3ku — WCNOMb3YHT MNpu
pacuyeTe MPOYHOCTM W PaCcKpPbITUS HOPMasbHbIX TPEeWUH AN onpefeneHns HanpsXeHHO-
AehOpMMPYEMOr0  COCTOSIHMSI — ©KaToli  30HbI  GETOHa, a TaKke npu  pacuete
TpewmHoobpa3oBaHmst  ANd  ONpefeneHns  Hanps>KeHHO-AeOPMUPYEMOr0  COCTOSIHUSA
pacTAHYTOro 6eToHa Npu ynpyroi paboTte cXaToro 6eToHa;

KpaTKOBPEMEHHOMY W [ANUTENbHOMY BO3AENCTBMIO TemrepaTypbl W Harpyskm —
NCNoNb3yHT NpW pacyeTe Aedopmaunii ans onpefeneHns HanpsXeHHO-AethopMUPyeMoro
COCTOSIHWSA CXKATOro 6eToHa.

TpexnvHeiHy0 ~ AvarpaMMy  COCTOSiHMS  GeToHa ¢ AedhopMaLMOHHbIMK
XapaKTepUCTMKaMK, OTBEYAHOLLMMA:

KpaTKOBPEMEHHOMY BO3[EMCTBMIO TemrnepaTypbl U Harpy3kum — WCNOMb3YHT MNpu
pacueTe TpewmHOo6pa3oBaHus;

KpPaTKOBPEMEHHOMY W [ANUTENbHOMY BO3AEACTBMIO TemrnepaTypbl WM Harpyskm —
MCNONb3YHT NpW pacueTe AedopMaunii >Kene300eTOHHbIX 3/1EMEHTOB 6e3 TpeLyMH, Ans
onpeaeneHnst HaNPsHXXeHHOro Ae)opMMPYEMOr0 COCTOSIHWS CXKATOro GeTOHa.
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Tabnuuya 5.6
Homepa | Temnepa- PacuyeT Ha OTHocUTeNbHbIE AedhopmaLMmn 6eTOHa
cocrasa Typa Harpes u npu cxxatum NMpW pacTaHXeHUN
ng;?/l':; I'éol 6e(T)gHa' HArpyxeHme €po-103 €n2-103 €1 red-103 €nt0-103 €pt2-103 €ntt,red- 10°
20 KpaTtkoBpem. 2,0 3,5 15 0,10 0,15 0,08
[nvTenbHoble 3,4 4,8 2,8 0,24 0,31 0,22
1-3 100 KpaTtkoBpem. 2,5 4.4 19 0,17 0,29 0,15
JvTenbHble 4,3 6,0 3,5 0,3 0,39 0,27
200 KpaTkoBpem. 3,5 6,1 2,6 0,25 0,39 0,20
JvTenbHble 6,0 8,4 4.9 0,42 0,54 0,38
20 KpaTkoBpem. 2,0 3,5 15 0,10 0,15 0,08
JvTenbHble 3,4 4,8 2,8 0,24 0,31 0,22
200 KpaTkoBpem. 3,0 4.2 3,0 0,20 0,24 0,16
4-11, 23, JnvtencHole 4,5 6,3 3,8 0,30 0,36 0,20
24 400 KpaTtkoBpem. 4,3 6,0 3,6 0,38 0,52 0,36
JvTenbHble 6,4 9,0 54 0,57 0,78 0,54
600 KpaTkoBpem. 6,4 9,0 5,8 0,44 0,57 0,40
JvTenbHble 9,6 13,5 8,2 0,67 0,87 0,63
20 KpaTtkoBpem. 2,2 3,7 1,7 0,15 0,22 0,10
JvTenbHble 3,6 5,0 3,0 0,25 0,32 0,23
200 KpaTkoBpem. 2,4 3,4 2,0 0,19 0,26 0,15
12-18, JnvtencHole 3,6 51 3,0 0,25 0,33 0,23
29, 30 400 KpaTkoBpem. 4,1 5,8 3,5 0,28 0,38 0,26
JvTenbHble 6,2 8,7 5,2 0,43 0,56 0,40
600 KpaTkoBpem. 54 7,5 4,5 0,38 0,49 0,33
JnvTenbHble 8,1 11,4 6,8 0,57 0,74 0,53
20 KpaTkoBpem. 2,0 3,5 1,5 0,10 0,15 0,08
JvTenbHble 3,4 4,8 2,8 0,24 0,31 0,22
200 KpaTkoBpem. 2,9 4,0 2,4 0,20 0,26 0,18
JnntencHole 4,0 5,6 3,4 0,28 0,36 0,26
) KpaTkoBpem. 4,7 6,6 4,0 0,33 0,42 0,30
19=21 400 JnntencHole 6,6 9,2 55 0,46 0,59 0,42
600 KpaTkoBpem. 5,7 8,0 4,8 0,42 0,54 0,31
JnntencHole 8,0 11,2 6,7 0,59 0,72 0,52
800 KpaTkoBpem. 12,1 17,0 10,2 0,84 1,10 0,48
JnntencHole 19,3 27,0 16,2 1,35 1,74 1,25

5.19 KoahmmeHT nnuHeliHol TeMnepaTypHOI Aeopmauum 6eTOHa Oyt B 3aBUCMMOCTY
OT TemnepaTtypbl cneayer npuHuMaTb no Tabnuue 5.7. KoahMUMEHT One ONpeaeneH ¢
Y4YeTOM TeMMepaTypHOI ycaakn 6eToHa Npy KPaTKOBPEMEHHOM W 4/IMTEIbHOM Harpese. [pu
Heob6X0AMMOCTM OnpefenieHns TeMnepaTypHOro pacwvpeHms GeToHa Mnpu  MOBTOPHOM
BO3ZENCTBUM TemnepaTypbl MOC/Me KPaTKOBPEMEHHOrO WAW  [/MTENbHOr0 Harpeea K
KO3 pULMEHTY NMHENHO TeMnepaTypHOW fedopMaLm Ob: CegyeT NpubaBuTb abCcooTHOE
3HauyeHMe Ko3ahuumeHTa TeMMepaTypHOI ycaaKn OGeTOHA Ocs ANA KPaTKOBPEMEHHOIO MM
[JIMTENbHOMO HarpeBa COOTBETCTBEHHO.

5.20 KoahdpmumeHT TemnepaTypHOI ycafkn GeTOHA Ocs MPUHUMAOT No Tabnuue 5.8.
KoathhmumeHT TemnepaTypHOW ycaiku 6eTOHa MPUHAT:

MPW KpaTKOBPEMEHHOM Harpese A1 nogbema TemnepaTypbl Ha 10 °C/4 1 6onee;

npu ANUTeNbHOM HarpeBe — B 3aBMCMMOCTU OT BO3AECTBUA TeMnepaTypbl BO Bpems
aKcnayatauuu.
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521 Mapky N0 CpefHEA nNNOTHOCTM  6GeTOHa  ECTECTBEHHOM  BNAXHOCTU
npuHumaroT  no Tabnuue 5.1. CpefHIOK MIOTHOCTL 6ETOHA B CYXOM COCTOSIHUW MPU ero
Harpese Bblille 100 °C yMeHblIatoT Ha 150 Kr/m3. CpefHIO0 MIOTHOCTb XKeNe306eToHa npy
U < 3 % npuHumaloT Ha 100 Kkr/m® 60/blue CpedHeil MAOTHOCTY COOTBETCTBYHOLLErO
COCTOSIHWA 6ETOHa.

5.22 KoaduumeHT TENn/sonpoBoAHOCTM A GeToHa B CYXOM  COCTOSIHMM
NPUHUMAOT  NO Tabnuue 5.9 B 3aBUCUMOCTM OT CpefHein TemnepaTypbl 6eTOHA B CEYEHUM
anemeHTa. Koah(hmumMeHT TennonpoBOLHOCTA A OFHEYMOPHbIX W TEmnouU30MALNOHHBIX
MaTepuanoB NPUHMMAOT No Tabnumue 6.2.

Ta6bnuuya 5.7
Homepa Ko3hmumMeHT nnHeiHOM TeMnepaTypHoOii fedhopMaLymn 6eToHa
COCTaBOB PacueT Ha Harpes apt - 106 - rpag™ npu Temnepatype 6eToHa, °C
betona o 50 100 | 200 300 500 | 700 | 900 | 1100
Tabnmue 5.1
KpaTKoBpeMeHHbIl 10.0 10.0 95 90 - _ _ _
1 1a [nuTenbHbIit To_ 75_ 75 ;g
26 KpaTKOBpeMUeHHbM 9,0 9,0 8,0 7,0 6,0 5,0 - -
' LnutenbHbIn 3,0 35 57 55 - -
37 KpaTKOBpeNLeHHbM 8.5 8,5 75 7.0 55 45 40 | 3,0
! JnnTenbHbIn 25 3,0 52 55 - - - -
8 KpaTKOBPEMEHHBI 9,0 9,0 8.0 7.0 6,0 6,0 - -
AnnTenbHbIi 2,0 3,0 54 53 5,0 5,0
4,5,9-11, 23— | KpaTKOBPEMEHHBII 8.5 8,5 75 7.0 55 45 40 | 3,0
25 AinuTenbHbIi 1,5 2,5 4,9 53 4,5 35 | 31 | 20
12-18, 27, 29, | KpaTKoBpeMeHHbIl 5,0 5,0 55 6,0 7.0 6,5 6,0 | 5,0
30 AinuTenbHbIi -4,0 0 3,0 43 60 | 58 | 54 | 45
1691 KpaTKOBpelvleHHblﬁ 8.0 8,0 7.0 6,5 55 45 40 | 35
AnnTeneHeIn 3,0 45 53 5,2 4,7 36 | 31 | 26
29 KpaTKOBpeMUeHHbM 4,0 4,0 35 3,0 2,0 1,0 - -
AnnTensHbin -3,0 0 1,5 1,5 1,0 0
26 KpaTKOBpeMUeHHbM 4,3 4,3 3,8 3,3 3,2 2,4 1,6 0,8
AnvTenbHbli -0,7 0,3 1,8 2,0 2,2 14 0,6 | -0,7
98 KpaTKOBpeMUeHHbM 5,0 5,0 55 5,0 7,0 6,8 6,6 -
AnvTensbHbli -4,0 0 3,1 3,3 6,0 6,1 5,9
3132 KpaTKOBpeMveHHblf/'l 1.2 1.2 1,3 1,0 -1,2 0,7 0,8 -
' AnvTensbHbi -7,8 -3,8 -11 0,7 -0,2 0 0,1
33 KpaTKOBpeMveHHblf/'l =3,0 =-3,0 =-3,5 -4,5 =-3,0 -2,8 | =35 | 4,7
AnvTensbHbln 8,0 -6,5 -5,3 -5,8 -45 | -3,7 | -45 | -5,7
3435 KpaTKOBpeMveHHblf/'l 55 55 4,5 3,3 3,2 2,4 1,6 0,8
' AnvTensbHbi 0,5 2,5 15 2,0 2,6 15 0,6 | -0,2
36.37 KpaTKOBpeNLeHHbM 2.0 2.0 15 1,0 0,6 04 | -3,7 | -8,6
' AnvTensbHbi -3,0 -15 -0,8 -0,7 -12 | -05 | 46 | 95

MpumeyaHune— [And 6eToHOB cocTaBa Ne 1 ¢ KapOOHATHbLIM LLEOHEM (AOOMUT, N3BECTHAK) KOSPPULMEHT Oint
yBenuumBaeTcs Ha 1- 10 - rpag™.
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Tabnuuya 5.8

Howmepa coctasos
6eToHa Mo Tabnuue 5.1

PacyeT Ha Harpes

KoaththmumeHT nnHeliHOM TeMnepaTypHOR aethopMaummn 6eToHa
acs - 10 - rpag™ npu Temnepatype 6eToHa, °C

50 100 200 300 500 700 900 1100
1-a KpaTkoBpemeHHbIn | 0,0 0,0 0,7 | 1,0 3 3 3 3
LnuTenbHsbIi 6,0 5,5 30 | 25
5 11 23-95 KpaTtkoBpemeHHbIi | 0,0 0,5 0,9 1.1 15 14 2,3 3,2
' LnuTenbHsbIi 7,0 6,5 3,5 2,8 2,5 2,4 3,2 4,2
12-18, KpaTtkoBpemeHHbIn | 2,0 3,0 2,5 2,0 1.3 1,0 0,8 0,7
27,29, 30 LnuTenbHsbIi 11,0 8,0 50 3,7 2,3 1,7 1,4 1,2
19-21 KpaTtkoBpemeHHbIi | 0,5 2,0 15 1.3 14 1,6 2,1 2,3
LnuTenbHsbIi 55 55 3,2 2,6 2,2 2,5 3,0 3,2
29 KpaTtkoBpemeHHbIn | 4,0 5,0 4,7 4,2 3.7 3,6 - -
LnuTenbHsbIi 11,0 9,0 6,7 57 47 4,6
2 KpaTkoBpemeHHbIli | 6,6 7,6 7,1 7,1 55 4,3 5,0 6,0
LnuTenbHsbIin 116 | 11,6 9,1 8,4 6,5 53 6,0 7,0
28 KpaTtkoBpemeHHbIn | 4,0 5,0 4,6 4,1 1.3 1.2 1,0 -
LnutenbHebli 130 | 10,0 | 70 | 58 2,3 1,9 1,7
31 32 KpaTkoBpemeHHbIn | 4,0 4,0 35 | 3.0 2.0 1,0 - -
' LnuTenbHebli 3,0 0 15 | 15 1,0 0
33 KpatkoBpemeHHbid | 10,5 | 12,0 | 11,5 | 11,3 | 10,7 | 99 | 104 | 107
LnutenbHebli 155 | 155 | 13,3 | 12,6 | 12,2 10,8 114 | 11,7
34 35 KpaTKkoBpemeHHbIn | 6,3 7.8 73 | 71 55 4,3 5,0 52
' LnuTenbHebIi 11,3 | 10,8 | 10,3 | 8,4 6,1 5,2 6,0 6,2
36. 37 KpaTkoBpemeHHbIn | 1,7 3.2 30 | 48 5,0 51 9,3 143
' LnutenbHebli 6,7 6,7 53 | 51 6,8 6,0 10,2 | 15,2

MpumeuaHmne — 3HayeHNe KOIPHULMEHTA O cs MPUHUMAIOT CO 3HAKOM «MUHYC.

Tabnuuya 5.9
HoMepa CoCTaBoB 6eToHa KoaththmumeHT Ten10npoBOAHOCTU V)\ BT/(M-°C) , 0BbIYHOIO 1 XXapOCTONKOr0 GETOHOB B
no TabAnLe 5.1 CYXOM COCTOSIHAMN NpW CPeHeii TeMnepaType 6eTOHa B CeYeHUM 31EMEHTa, °C
50 100 300 500 700 900
1, 1a 1,51 1,37 1,09 - - -
20 2,68 2,43 1,94 1,39 1,22 1,19
21 1,49 1,35 1,37 1,47 1,57 1,63
2,3,6,7,13 1,51 1,37 1,39 1,51 1,62 -
10,11 0,93 0,89 0,84 0,87 0,93 1,05
14-18 0,99 0,95 0,93 1,01 1,04 1,28
19 0,87 0,83 0,78 0,81 0,87 0,99
4,5,8,9 0,81 0,75 0,63 0,67 0,70 -
12 0,93 0,88 0,81 0,90 - -
23 0,37 0,39 0,46 0,52 0,58 -
0,43 0,45 0,52 0,58 0,64
29 0.44 0,46 0,52 0,58 0.64 0.70
0,50 0,52 0,58 0,64 0,70 0,76
24 0.27 0.29 0,34 0.40 0.45 0,51
0,38 0,41 0,45 0,50 0,55 0,59
30 031 0,34 0,37 043 0.49 -
0,44 0,46 0,51 0,56 0,60
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OkoHuaHue Tabnuupl 5.9

H 6 KoathuumeHT TennonpoBogHocTH A, BT/(M-°C) , 06bIMHOTO U KapoCTOKOro GETOHOB B
0M€£:f;g;38235 fTOHa CYXOM COCTOSIHAW NpW CPefHeii TemnepaType 6eTOHa B CeYeHUM anieMeHTa, °C
Hes. 50 100 300 500 700 900
26, 28 0,21 0,23 0,28 0,33 0,37 0,42
22,25, 27,31, 32,36 0,29 0,31 0,36 0,42 0,48 0,53
33 0,21 0,22 0,25 0,29 0,33 0,37
34, 35, 37 0,24 0,27 0,31 0,37 0,43 0,49

Mpumeyvannsa

1 KoathpmupmeHTbl TenionpoBogHOCTY 6eToHOB cocTaBoB Ne 23 1 Ne 29 npuBefeHbl: Hag YepToit 41 6eTOHOB CO
cpefHeit nnoTHocTbio 1350, nog uepToid 1550; ans 6eToHOB cocTaBoB No 24 1 Ne 30 cooTBETCTBEHHO 950 1 1250 Kr/me.
Ecnv  cpefHss NNOTHOCTL 6eTOHA OT/AMYAEeTCA OT  YKa3aHHbIX BeMYMH, TO B 3TOM Clyyae KO3(h(uUMeHT
TENI0MNPOBOAHOCTY MPUHUMAIOT UHTEPMONALMEN.

2 KoathmumeHT TennonpoBogHOCTU A 06bIYHOTO 1 XapOCTOMKOro GETOHOB C ECTECTBEHHOW BNIAXKHOCTbLIO MOC/e
HOPMa/IbHOrO TBEPAEHWS WM TEMI0BON 06paboTKM Mpu aTMOC(EepPHOM AaBfEHUMM W CpefHein TemnepaType 6eTOHa B
ceyeHun anemeHTa 4o 100 °C cnefyeT NpUHUMATL MO AaHHbLIM TabauLbl, yBeAnYeHHbIM Ha 30 %.

ApmaTtypa
[Moka3aTenu KayecTBa apMaTypbl

5.23 [ns apmupoBaHUs TeMMnepaTypOCTOMKUX ENe300eTOHHbIX KOHCTPYKLWN
NPUMEHAIOT apmarypy, OTBEeYaroLLyto TpeboBaHUAM COOTBETCTBYHOLLUX
rocygapcrteeHHbix ctaHgaptos NOCT 5781, TOCT 10884, TOCT 6727, TOCT 4543,
FOCT 5949 1 TexHumueckux ycnosuii CTO ACUM 7 [3], cnegytowmx Knaccos u
MapoK:

CTepXXHeBas apMaTypHas CTasb:

ropsyekaraHasa rnagkoro npoguna knacca A240, nepvogmMyeckoro npouns c
MOCTOSHHOW ¥ NEePEMEHHOI BbICOTOM BbICTYMNOB (COOTBETCTBEHHO KO/bLLEBOI 1 CEPNOBUAHBIIA
npodunn) knaccos: A300, A400, A500, A600, A800, A1000;

XonogHoAehopMmpyemas neprmogmyeckoro npotunsa knacca B500;

MPOBO/IOYHAA apMaTypHas CTaslb:

XO/0AHOTAHYTasA BbICOKOMpPOYHaa rnagkas W MepuoaMyecKoro npoguns
knaccos Bp1200 — Bp1500;

apMaTypHble KaHaTbl CnunpasibHble CeMUMPOBO/IOYHbIE Knaccos: K-1400 (K-7), K-1500
(K-7) n peBsiTHagUaTMnpoBonoYyHble Knacca K-1500 (K-19).

[ns >kene306eTOHHbIX KOHCTPYKLMIA 13 )XapOCTOMKOro 6eToHa Npu Harpese apMatypbl
BbiLle 400 °C npesycmaTpuBatoT CTEPXXHEBYIO apMaTypy v NpoKaT u3:

NernpoBaHHon ctann mapkn 30XM;

KOPPO3MOHHO-CTOMKNX ~ XKapOCTOMKUX U XKapOomnpoYHbIX cTasled  Mapok
12X13, 20X13, 08X17T, 12X189HIT, 20X23H18, 45X14H14B2M.

5.24 W3-3a pa3BUTUSA MNAaCTUYECKUX fedopMaumii U U3MEHEHUS CTPYKTYpbl CTain
Temriepatypa MpYMEHeHMs apMaTtypbl IMMWUTUPYeTCA cornacHo Tabnmue 5.10. B
npesBapuTeNlbHO  HAaMNPSHXKEHHON apmaType C MOBbILEHWEM TemnepaTypbl MPOUCXoaaT
[OMNO/MHUTENbHBbIE MOTEPU NPeABapUTENIbHOrO HanpsXKeHus, YTO elwe 6onee orpaHU4YMBaeT
[0NycKaeMyto TemnepaTypy Harpesa npegHanpsHKeHHON apMaTypbl.
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Ta6nuuya 5.10

MpenensHo gonycTumas Temnepatypa, °C,
B NPVYIMEHEHNSA apMaTypbl U NPOKaTa, YCTaHOB/IEHHbIX
N4 1 KNacc apmatypbl, MapKa CTasiv 1 npokarta
no pacyery MO KOHCTPYKTUBHbIM
C006paKEeHNAM
CTrepxxHeBas apMaTypa K/1acCos:
A240, A300 400 450
A400, A500, A600, AT600, A800, A1000 450 500
Harnparaemas 150 -
MpoBonoyHas apMaTypa Knaccos:
B500, Bp1200-B,1500, K1400, K1500 400 450
Hanpsaraemas 100 -
MpokaT 13 cTanm Mapok:
BCt3kn2, BCt3I'nc5, BCr3cn5, BC13nc6 400 450
CTep>kHeBas apmarypa 1 Npokat 13 CTaam Mapok:
30XM, 12X13, 20X13, 500 700
20X23H18 550 1000
12X18H9T, 45X14H14, B2M, 08X17T 600 800

HopMaTUBHbIE U pacyeTHbIE XapaK TepUCTUKM apMaTypbl

5.25 OCHOBHOM MPOYHOCTHOM XapaKTepUCTUKOW apmatypbl ABMSETCS HOpMaTUBHOE
COMPOTUB/IEHNE HAMPSXEHUIO Rsn, NPUHUMaEMOe pPaBHbIM rapaHTUPOBaHHOMY 3HAYEHUIO
npegena TeKy4yecTu C o0becnevyeHHOCTbIO He MeHee 0,95 (Tabnuua 5.11). HopmaTtuBHble
3HayYeHUs COMPOTUB/IEHNA CXaTUO Rsen NPUHMMAKOT pPaBHbIM HOPMATWMBHBLIM 3HAYeHUAM
COMNPOTMB/IEHNA PACTSHKEHUIO, HO He 60/ee 3HaYeHWid, OTBeYaloWMX MNpefesbHbIM
feopmMaumam  cokKatoro 6eToHa, OKpYXatoLWEero coxartyl apmatypy. HopwmaTtuBHble
COMNPOTKMB/EHMA NpoKaTa 13 cTasin Mapok BCT-3 npuHumaroT no CI1 16.13330.

5.26 PacueTHble 3Ha4YeHMs COMPOTUB/IEHNS apMaTypbl Rs onpeaenstoT no popmyne

R, = (5.19)
g,

KoathhmumeHT HaLeXHOCTU Ys MO apmaTtype ANs NpefesibHbIX COCTOSHWIA NepBou
rpynmbl MPUHUMAKOT PaBHbIM:

ys = 1,1 — ana apmatypsl knaccos A240, A300, A400, A500;

ys = 1,15 — anga apmatypsbl knaccos A600, A800;

ys = 1,2 — pna apmatypsl knaccos A1000, B500, B,1200-B,1500, K1400, K1500;

ys = 1,3 — ana apmatypbl Mapok 30XM, 12X13, 20X13, 12X18H9T, 20X23H18,
45X14H14B2M, 08X17T.

PacuyeTHble CONPOTUBIEHNSA MPOLO/LHON apMaTypbl PaCTHXKEHUIO Rs 1 CXXaTuto Res Ans
npefenibHbIX COCTOSHWUIA MepBOW rpynnbl NpuBefeHbl B Tabnuue 5.12, ang npepenbHbIX
COCTOSIHUIA BTOPOI rpynnbl NpuBegeHbl B Tabnmue 5.11 (C OKpyrieHnem 3HaueHui).

PacyeTHble 3Ha4YeHMsi CONPOTMB/IEHNSA MOMEPEYHOM apMaTypbl (XOMYTOB U OTOrHYTbIX
CTEPXXHEN) Rsw CHMKAIOT MO CPABHEHUIO C Rs MyTeM YMHOXeHWS Ha KO3((ULMEHT YCNOBMUS
paboTbl ys1 = 0,8, HO NPUHMMALOT He 60nee 300 MIMa.

5.27 BnuaHve TemnepaTypbl Ha W3MEHEHWe HOPMATMBHbIX W PaCYeTHbIX
COMPOTMB/IEHUA  apMaTypbl  YYMTbIBAOT YMHOXEHWEM MPOYHOCTHLIX  XapaKTepUCTUK
apmatypbl MpyY PacTsSXXeHUU N COKaTUKU Ha KO3IPMULMEHT ycnoBus paboTbl apmaTypbl Vs,
onpeaensieMbli no Tabnuue 5.13.
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Ta6bnuuya 511

HopMaTMBHbIE 3HAUYEHIS COMPOTMBIEHMA
o PaCTSHKEHMIO Rsn 11 pacHETHbIE 3HAYEHNS!
ApMmartypa, Kacc 1 Mapka HomnHanbHbIM AMavieTp COMPOTUB/IEHNSI PACTSKEHMIO A4/1S1 NPEAE/bHBIX
apMatypel, MM COCTOSIHMIA BTOPO#A Fpynmbl Rs ser,
MnMa (H/mMm?)
A240 6-40 240
A300 6-40 300
A400 6-40 400
A500 10-40 500
A600 10-40 600
A800 10-32 800
A1000 10-32 1000
B500 3-12 500
B,1200 8 1200
B,1300 7 1300
B,1400 4,56 1400
B,1500 3 1500
K1400 (K-7) 15 1400
K1500(K-7) 6,9, 12 1500
K1500(K-19) 14 1500
30XM - 590
12X13 - 410
20X13 - 440
20X23H18, 12X18H9T, - 195
08X17T
45X14H14B2M - 315
PacueTHble CONPOTMBEHNS NPOAO/bHON apMaTypbl
Rst = Rs Vst ; Rsct = Rsc Vst - (5.20)
PacueTHble CONPOTMBEHNS NOMNEPEYHOI apMaTypbi:
Rswt = Rsw Vst (5.21)

3HaueHNs Ko3(ULMEHTOB YCnoBUA paboTbl apMaTypbl Yst NMPUHMMAOT Mo Tabnuue
5.13 B 3aBUCUMOCTMU:

OT TeMrepaTypbl B LLEHTPe TSHXKECTU PacTAHYTOM apMaTypbl Npu pacyeTte no opmynam
(6.17, 7.5, 7.7,7.8, 7.10, 7.11, 7.13, 7.14, 7.24, 7.26, 7.28, 7.43, 8.48);

oxaToi apmatypsbl — no opmynam (5.17, 7.6-7.10, 7.12-7.14, 7.23, 7.25, 7.27, 7.28);

MaKcUMasbHOW ts nonepeyHol — no hopmynam (7.33, 7.57);

KOCBEHHOW apMaTypbl — no gopmyne (7.50);

B 30He aHKepOoBKU — 1o gopmynam (9.1, 9.4).

27



CI27.13330.2011

Ta6bnuuya 512

PacueTHble CONPOTUB/EHNS apMaTypbl A1 NpefesibHbIX COCTOsIHMIA NepBoii rpynmbl,

MMa (H/mm?)
Apmartypa, Knacc 1 Mapka PacTsHKEHNHO OKATUIO
NPOAOC/bHOM, nonepeyHol (XOMyTOB 1 Re
Rs OTOTHYTbIX CTEPXKHEN), Rsw

A240 215 170 215

A300 270 215 270

A400 355 285 355
A500 435 300 (400) 435
A600 510 300 (360) 450
A800 680 300 (400) 500
A1000 815 300 (400) 500
B500 415 300 (360) 400
Bp1200 1000 300 (400) 500
Bp1300 1070 300 (400) 500
Bp1400 1170 300 (400) 500
Bp1500 1250 300 (400) 500
K1400 (K-7) 1170 - (400) 500
K1500 (K-7) 1250 - (400) 500
K1500 (K-19) 1250 - (400) 500
30XM 450 - (400) 500

12X13 325 260 325

30X13 345 275 345

20X23H18, 12X18H9T,
08X17T 150 120 150
45X14H14B2M 245 195 245

MpumeyaHue— 3HaueHUs Rsc B CKOGKAX UCMO/b3YHOT TOMBKO NPU pacyeTe Ha KpaTKOBPEMEHHOE BO3/EHCTBIE

YCUMNIA.

Ta6bnuuya 5.13

Buz 1 Knacc apmatypbl,

KoaththmumeHTbl ycnoBuid paboTel apmMaTypbl Yst, IMHEHOTO

.20 | Koaghdm- TeMMepaTypHOro pacLLunpeHns apMatypsbl Ost U Bst Npy
zlaMp;(_l: )KZDV?ETO:KK;FM&I LNEeHT Pacuer Ha Harpes TeMnepaType ee Harpesa, C
pmaTypbl v P 50-100 | 200 | 300 | 400 | 450 | 500 | 550 | 600
A240, BCr3kn2, KpaTkoBpemeHHbIi | 1,00 | 0,95 | 0,90 | 0,85 [0,75 | 0,60 | 0,45 | 0,30
BCT3[ rics, [LuTenbHbiil 1,00 | 085|065|035(015 | - | - | -
BCt3cn5, BCt3nic6 ' ' ' ' '
B500 Vst KpatkoBpemeHHbIn | 1,00 | 0,90 | 0,85 | 0,60 (0,45 | 0,25 | 0,12 | 0,05
[OnutenbHbii 1,00 | 0,80 | 0,60 | 0,30 |0,10 — — —
Bp1200-B,1500, KpaTkoBpemenHsIii | 1,00 | 0,85 | 0,70 | 0,50 |0,35 | 0,25 | 0,15 | 0,10
K1400, K1500 [nuTenbHbIi 1,00 | 0,75 | 0,55 | 0,25 |0,05 - - -
A240, B500,
Bp1200+B,1500,
SoTaenz, O ﬂfm":;ﬁvj;”b”" 115 | 12,5 | 130 | 135 [136 | 137 | 138 | 13,9
BCt13nc5, BCT3nc6,
K1400, K1500
KpaTkoBpemeHHbid | 1,00 | 1,00 | 0,95 | 0,85 |0,75 | 0,60 | 0,40 | 0,30
A300, A400, AS00 v | Dorenstiii 100 | 0.90 | 0,75 | 040 |0.20 | - | - | -
st <
KpatkoBpemeHHbld | 1,00 | 0,85 | 0,75 | 0,65 |0,55 | 0,45 | 0,30 | 0,20
AB00, A800, A1000 [nutenbHbii 1,00 | 0,80 | 0,65 | 0,30 |0,10 — — —
A300, A400, A500, KpaTKoBpeMeHHbIi
AGOO, AB00. A1000 Olst W ANATENbHBI 12,0 | 13,0 | 13,5 | 14,0 |14,2 | 14,4 | 146 | 148
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OkoHuaHue Tabnuupl 5.13

KoathdpmupmeHTb! ycnoBuii paboTbl apMaTypbl Yst, TMHEAHOTO

Koathu- TeMMepaTypPHOro PacLLVpeHist apMaTypbl Ost U Bst NPy
PO | bacuer Ha Harpes paryp P P pMmaTypel s 1 B P
LMeHT TeMrepaType ee Harpesa,

Bua v knacc apmaTtypel,
MapKW >KapoCTONKo

apmartypel 1 npokata 50-100 | 200 300 400 | 450 | 500 | 550 |600

KpaTkoBpemeHHbln | 1,00 | 0,90 | 0,85 | 0,78 |0,76 | 0,74 (0,72 |0,70

Vst LnuTenbHebli 1,00 | 0,85 | 0,80 | 0,25 (0,15 | 0,08 | — -

30XM

KpaTkoBpemenHbin | g 5 | 105 | 107 | 112 115 | 11.8 [12.1 [12.4

ast V)
N ANNTENbHbIN

KpaTkoBpemeHHbln | 1,00 | 0,95 | 0,86 | 0,80 |0,73 | 0,65 (0,53 |0,40
12X13, 20X13 Vst [nvTenbHbIN 1,00 | 0,93 | 0,83 | 0,70 |0,45 | 0,13 | - -

KpaTkoBpeMEHHbI | 15 ) | 156 | 133 | 140 143 | 147 150 [153

ast %)
N DNNTENIbHbIN

KpaTtkoBpemeHHbln | 1,00 | 0,97 | 0,95 | 0,92 (0,88 | 0,85 |0,81 |0,75

Yst <
SOX23H18 ﬂn:TTEQ:H;:IeHHbm 1,00 | 097 | 093 | 0,77 0,50 | 0,30 0,18 [0,08
Gy | PATKOBPEMEr 103 | 11,3 | 12,4 | 136 141 | 14,7 [152 15,7
U JIUTENbHbI
V KpaTtkoBpemeHHbln | 1,00 | 0,72 | 0,65 | 0,62 (0,58 | 0,60 |0,57 |0,56
st

JnnTenbHbli 1,00 | 0,72 | 0,65 | 0,62 0,58 | 0,55 0,50 |0,40

12X18HIT, 08X17T

KpaTkoBpeMeHHbIN | 145 | 191 | 174 | 116 118 | 12,0 [12.2 [12.4

ast %)
N NTENbHbIN

KpaTtkoBpemeHHbln | 1,00 | 0,86 | 0,78 | 0,72 (0,68 | 0,64 0,60 |0,56
Vst LnuTenbHebIi 1,00 | 0,86 | 0,78 | 0,70 (0,63 | 0,55 |0,43 |0,30

45X14H14B2M

KpaTkoBpemenHbin | 165 | 191 | 194 | 116 118 | 12,0 12,2 [12.4

ast v
N ANNTENbHbIN

A600, A800, A1000,
B1200-B,1500,
K1400, K1500,

BCt3kn2,
BCt3I'nc5, o

BCT3cn5, BCT3nc6, | p, | KPATKOBPEMEHRAI | 5y | g9q | 088 | 0,83 (0,80 | 0,78 [0,75 [0,73
30XM, 12X13, N ANNTENbHbIN

20X13, 20X23H18,

12X18H9T,
08X17T,
45X14H14B2M

[edopmaloHHble XapakTepucTVKI apMaTypbl

528 Tpu  BO3feicTBUM  TemnepaTypbl  OCHOBHbIMW  Ae(hOpMaLMOHHbIMM
XapaKTepUCTNKaMM apMaTypbl SBNAKOTCA 3HAYEHWSs OTHOCUTESIbHbIX AedhopMaunii Yo/ IMHEHNS
apMaTypbl €o MPU AOCTVXKEHUWN HAMPSOXKEHUAMU PacUYETHOrO COMPOTMBNEHUA Rst M mMoAayns
yrnpyroctn apmatrypbl Est 1 KoapuumeHTa NMHEAHOrO TemrepaTypHOro paclunpeHus
apmatypbl Os.. 3Ha4YeHWs OTHOCUTENbHbIX AehopMauMini apMaTypbl €o OMNPELENsAtoT Kak
ynpyrve npy 3Ha4eHUM CONnpoTMUBEHNA apMaTypbl Rst.

R
€0 = ESt , (5.22)

st

3HaueHNa Mopyns  ynpyroctu apmartypbl Es NpUHUMAaOT  OAWHAKOBbIMK  MpW
pacTshkeHUn n oxatum (Tabnmua 5.14).
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Ta6nwnuya 5.14

Knacc 1 mapka apMaTypsbl MOAI)E’?'_’ {Onf {;I?_(I:;?:/pmmjg)ypb'
12X13, 20X13 2,2
A240, A300, 30XM 2,1
A400, A500, B,1200-Bp1500, 20X23H18, 08X17T, 20
12X18HIT, 45X14H14B2M '
A600, A800, A1000, 19
B500, K1400, K1500 1,8

5.29 BnusHve TemnepaTypbl Ha U3MEHEHWst MOAY NS YNPYrocT apMaTypbl YUUTbIBAKOT
YMHOXXEHMEM MOAY/A YNPpyrocTy apMatypbl Es Ha KO3(h(ULMEHT s

Est = Es Bs. (523)

3HaueHna KoauumeHTa Bs MNpuHUMaOT no Tabnuue 5.13 B 3aBUMCUMOCTU OT
TEMNepPaTypbl B LLEHTPE TAXKECTU:

pacTsHyTOlM apMmaTypbl — npu pacyeTe no dgopmynam (5.18, 6.20, 7.5, 7.19, 8.10, 8.13,
8.15, 8.37, 8.47);

cxaToi apmaTypbl — no gopmynam (5.18, 6.21, 8.14, 8.38).

5.30 B KauyecTBe pacuyeTHO AmarpaMmbl COCTOSAHWA (OethopMUPOBaHMSA) apmaTtypbl,
yCTaHaB/IMBaIOLLEl CBA3b MeXAy HanpsXKeHUsMU Ost U OTHOCUTENIbHbIMU AethopMaunsMy €s
apmatypbl, NPUHUMAIOT ABYX/IMHENHYIO Auarpammy (PUCYHOK 5.2), KOTOPYHO MCMONb3YHT
npyu pacyeTe >ene306eTOHHLIX 3/1EMEHTOB MO AedopMaLMOHHOM Mojgenu. J[umarpamMmmbl
COCTOAHMA apMaTypbl MPU PACTSXKEHUN N CXKATUM NPUHUMAKOT 0LMHAKOBbLIMU.

20-300°C

/ >300-800°C

=, arctg Es

&

- —
g &y £a Eg

PucyHok 5.2 — IByxX/IMHeNHas guarpamMmma pacTsHyTOn apmaTypbl

HanpsskeHns B apmaTtype Os ONpeaenstoT B 3aBUCUMOCTU OT OTHOCUTE/bHbIX
AeopMaLmin s COrnacHo gmarpamMmmMe COCTOSAHMS apMaTypbl Mo hopmy/iam:

npu 0 < g < & Os = & Est; (5.24)

npn &so <& < €& Os = Rst . (525)

3HauyeHmne oTHOCUTENbHOM Aedhopmaunm & = 0,025.

3HayeHus Est npyHumatoT no dopmyrne (5.23) n Rst — no gopmyne (5.20).

5.31 C noBbiweHneM TeMmnepatypbl KOIPQULMEHT TemnepaTypHOro paclunpeHus
apmatypbl Ost YBEMUMBAETCA U 3HAYEHUS ero NPUHMMAatOT Nno Tabnmue 5.13 B 3aBUCUMOCTM
OT KJ/1acca U MapKu apmaTtypbl ¥ TeMNepaTypbl ee Harpesa.
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6 PacueT 3/1eMeHTOB GETOHHbIX U XKe1e306eTOHHbIX KOHCTPYKLWIA
Ha BO3/eiCTBWe TemnepaTypbl

PacueT TemnepaTypbl B 6eTOHE Xe/e300eTOHHbIX KOHCTPYKLWIA

6.1 PacueT pacnpefeneHus TemnepaTypbl B OKeNe300€TOHHbIX KOHCTPYKLMAX
NMPOM3BOAAT [A/19 YCTaHOBMBLUErOCS TEMNJI0BOro MoToKa METOAOM pacuyeTta TemnepaTypbl
OrpaxatoWwmx KOHCTPYKUMiA. TemnepaTypy apmatypbl B CEUYEHUAX Kene306eTOHHbIX
KOHCTPYKLMIA NPUHUMAKOT PaBHOW TeMnepaType 6eToOHa B MeCTe ee PacrnosoXeHNS.

6.2 [N  KOHCTPYKUMIA, HaxOLAMXCA Ha OTKPbITOM BO34yxe, KO3((PULMEHT
TEN/00TAa4YN HapYXKHOI MOBEPXHOCTM O, BT/(M?-°C), B 3aBUCMMOCTW OT MnpeobnagatoLLeit
CKOpPOCTW BETPa 3UMOWA 1 SIETOM ornpeaenseTcs no opmyne

e = 5,8+11,6 U , (6.1)
rae u — CKOpoCTb BeTpa, M/C.

Mpy onpegeneHnn HambosbLLUMX YCUNIA B KOHCTPYKLMM OT BO3AEACTBUS TeMMepaTypbl, a
TaKKe Npy onpefeneHnn MakCMMasbHON TeMnepaTypbl HarpeBa 6eTOHa U apMaTypbl UCXOAAT U3
MaKCVMasTbHOW CpefHNX CKopocTeit BeTpa (pyMObl) 3a Mo/b MW SHBaPb, MOBTOPSEMOCTb KOTOPbIX
cocrasnset 16 % un 6onee, cornacHo CHuIM 23-01, Ho He meHee 1 m/c.

6.3 TemnepaTypy 6eTOHa B CeYeHMsSIX KOHCTPYKLMIA Npu ero Harpese B npoLecce
aKcnnyatauum onpeaenstoT TenJOTEXHNUYECKMM pacyeTOM YCTaHOBMBLLErOCA MOTOKa Tenna
npy 3aflaHHON MO NPOEKTY pacyeTHOW TemnepaType paboyero NMPOCTpaHCTBA MM BO3AyXa
MPON3BOACTBEHHOIO NMOMeLLEHNSA. [NA KOHCTPYKLUIA, HAXOLAALMXCA HA OTKPLITOM BO3AYXe,
HaMMeHblUMe W  HaubonbluMe TemnepaTypbl 6GeTOHa W apmaTypbl  OnpeAensoT
COOTBETCTBEHHO NPV MWHUMATLHON 3MMHEM W MakCUManbHOW JIeTHE TemnepaTypax
Hapy>XHOr 0 BO3JyXa paioHa CTpoUTeNbCTBa.

6.4 TennoTexHWYecKUi  pacyeT  CTaTUYECKM  HeOMpeaesMMbIX  KOHCTPYKLWIA,
paboTalolmx B YCNOBUSAX TeMnepaTypHbIX BO3L4ENCTBUIA, MPOM3BOAAT Ha pPacyeTHYHo
TemnepaTtypy, Bbi3blBatOLLlyt0 Hambonbwmve ycunusa (B 4.12). Mpu pacyeTe HaMbOMbLUNX
YCUNIMIA OT TemnepaTypHbIX BO3AEACTBUA B KOHCTPYKUMAX, HAXOAALUMXCA Ha OTKPbITOM
BO34yxe, Temnepatypy 6eTOHa BbIYMCNAKOT COOTBETCTBEHHO MO PacYeTHOM JIeTHEN wunu
3MMHel TemnepaTtype Hapy>XHOro BO3Ayxa.

6.5 KoathmuymeHT TennonposogHOCTN 6GeToHa A, BT/(m:°C), B cyXxom COCTOSHUM
NPUHMMAKOT B 3aBMCMMOCTM OT CpefHeld TemnepaTypbl GeTOHA B CEYEHWM 3NleMeHTa
(tabnuua 5.9).

AN KOHCTPYKUMI, HaxofAawmxca B MNOMELWEHUN WM  Ha BO3JYyXe, HO
3alMLLEHHbIX OT BO34ENCTBUS BeTpa, KOIPPUUMEHT TennooThaun HapyXHOWA
MOBEPXHOCTU O MPUHMMAIOT B 3aBUCUMOCTU OT TEMMEePaTypbl HapY>XXHON NOBEPXHOCTY
n BO34yxa no tabnuue 6.1.

Ta6bnunuya 6.1
3HaueHns Ko3th(hULMEHTOB TEMN00TAAUM HAPYXXHOI O 1 BHYTPEHHEN Oi MOBEPXHOCTEN
KoahthuumeHTbl KOHCTPYKLUMM BT/(M-°C) Npu TeMMepaType NOBEPXHOCTM 1 BO3ayXa, °C
-50 0 50 100 200 300 400 500 700 900 1100 | 1200
Oe 6 8 10 12 17 22 - - — — - -
Qi - - 10 10 10 12 15 20 40 70 120 | 150

6.6 Koah(hmLMEHT TennooTaaunm BHYTPEHHE MOBEPXHOCTW KOHCTPYKLIMK O HAXoasT
METOZOM pacyeTa Tensonepefady Kak [Ans Cayyas CAOXKHOIO TernsjoobmeHa, U npu
onpefeneHUn pacnpeaeneHns TemnepaTypbl 6eTOHA MO CEUYEHMIO 3/IEMEHTA [0MYCKaloT ero
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MPYHUMATL B 3aBUCUMOCTW OT TemnepaTypbl BO3AyXa MNPOU3BOLCTBEHHOIO MOMELLEHUS UK
paboyero NpocTpaHCTBa TEM/I0BOro arperara, Kak ans de .

6.7 Tepmuyeckoe conpoTueneHne Ro (M?-°C/BT) HeBEHTUAMPYEMOI BO3AYLLHOI
MPOCMOVKMA NPUHUMAKOT HE3aBUCMMO OT ee TOJILWMHbI U HanpasneHns pasHbiM 0,140 npw
50 °C; 0,095 — npwn 100 °C; 0,035 — npu 300 °C 1 0,013 — npm 500 °C.

6.8 Mpu cTaumMoHapHOM HarpeBe KOHCTPYKLWW, COCTOSLLEN M3 N-CNOEB, CO CTOPOHbI
6onee HarpeTo/i NOBEPXHOCTVM TemnepaTypy Mmartepuana t, mexgy cnosmv n-1 u n
onpeaensoT no opmyne

n-1
ty =1 _Q£i+ZRn]; (6.2)
ai
TemnepaTypy matepuana 60ee HarpeTon NOBEPXHOCTY t, — N0 opmyne
=t -Q ; (6.3)
a.

a TemMnepaTypy matepuana MeHee HarpeToli MOBEPXHOCTU tes — MO (hopmye

o= t, —Q(ai+ > RnJ - (6.4)

B TpexcnoiHoii KOHCTPYKUMW TemnepaTypy MaTepuana Mexay NepBbiM 1 BTOPbIM
CNOSIMK, CYMTas CNom OT 60Nee HarpeTol NOBEPXHOCTK, BbIYMCASAKOT NO hopMyne

oy = t —Q(i+ RJ, (6.5)
a;
a MeXxay BTOPbIM 1 TPETLUM C/I0AMU — M0 hopmye
thy =t, —Q[ai+ R1+R2j. (6.6)
TemnepaTypa MeHee HarpeToi NOBePXHOCTM TPETLErO C/I0SA paBHa
tes = —Q(i+ R, +R, +R3j. (6.7)
ai
Tennosoii noTok Q (BT/M?) ONpeaensitoT U3 BbIPaKeHS
1
Q=_—-(t-t), (6.8)
RO

rae ti — TemnepaTypa Bo3ayxa NpPoM3BOACTBEHHOIrO MOMELLIEHMS UM PaBoyero NPOCTPaHCTBa
TEN/0BOro arperara;
te — TEMMepaTypa Hapy>KHOro BO3AyXa.
ConpoTveneHue Tennonepegade Ro (M?-°C/BT) MHOFOCMOHOM KOHCTPYKLIMW PaBHO

Ro:i+Rl+R2+...+RH+Rn+i, (6.9)
a‘i ae
d d d d
roe Ri= =, Re= =2, .., Rn1= "= Rn= 1,
Il I2 Infl In

R1, R2, ..., Rn1, Rn — TEpMUYECKOE COMPOTUBIEHVE MaTepuaa B OTAE/bHbIX CNI0SAX
KOHCTPYKLUW, NPOHYMEPOBaHHbIX CO CTOPOHbI HarpeBaemoi
MoBEPXHOCTY, M?-°C/BT;
01, 02, ..., On-1, On — TONLLMHA OTAENbHBIX C/IOEB, M;
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A1, A2, .oty Anc1, An— KOS(D(MLMEHTBI TEMNIONPOBOAHOCTY MaTepUasioB B CNIOSX KOHCTPYKLUK,
MPUHMMaeMble B 3aBUCMMOCTY OT CpeAHeit Temnepatypbl cnosi, Bt/(m - °C).

6.9 Tlpn pacuyete pacnpefeneHns Temnepatypbl MO  TOJMLWMHE  KOHCTPYKLUMUU
HEeo6X0AMMO YUMTbIBaTL pasnnyme Nowagelt Tenao00TLatOWe BHYTPEHHE U HapYXXHOM
MOBEPXHOCTENA:

Mpy KPYroBoM ouYepTaHunu, eciv ToMLMHaA CTeHKM 6onee 0,1 Hapy)XKHOro AnameTpa;

Npy KBaAPaTHOM WM MPAMOYro/IbHOM OYepTaHUK, ecnv TOJLWMHA CTeHKN 6onee 0,1
[/ IMHBI 60/bLUEN CTOPOHDI;

Npy  NPOW3BOSILHOM OYepTaHUW, €ecnyM pasHuua B MOLWAAAX  Terao0TAatoLMX
BHYTPEHHEN 1 Hapy>KHOI noBepxHocTel 6onee 10 %.

[N TPexCNnomMHOM KOHCTPYKUUWM OFPaXAeHUs C YYeTOM pas3finumsi B MOLLaAsx
TEM/00TAAOWMNX BHYTPEHHEN Ais N HaPYXKHOW Aes MOBEPXHOCTEIA:

TemrepaTypa marepuana 60nee HarpeToil NOBEPXHOCTM

th=ti- 2 (6.10)
a i Ais
TemnepaTypa MaTepuana Mexzy nepebIM 1 BTOPbIM CI0AMM
th1=ti-Q [ 1 + 2R, ]; (6.11)
a i Ais Ais + Al

TemnepaTtypa MaTepuana Mexay BTOPbIM 1 TPETbUM C/OSIMY

the=1t-Q ( L 2R, + 2R, ]; (6.12)

WA AA ATA

TemrnepaTypa MeHee HarpeToi NoBepXHOCTY TPETLErO C/ost

es = 1i— Q [ L + 2Rl + 2R2 + 2R3 j . (613)
aif, A+A A+A A tA
ConpoTue/eHne Tenonepeaaun KOHCTPYKLIMM PacCUMTbLIBAOT MO hopmyre
1 2R 2R, 2R, 1

R, = + + + + ,
aiAis Ais+A1 A1+A2 A2+Aes aeAes
rae Ais N Aes — pacyeTHble NIOWaAN TeN00TAAOLWMX BHYTPEHHEN U HAPY)KHOM
MOBEPXHOCTEN;
A1 n Ay — pacyeTHble NNOLWAAN KOHCTPYKLMM Ha rpaHuLLe MeXay nepsbiM 1 BTOPbIM U
MeX[y BTOPbIM U TPETbUM C/IOAMM.

6.10 BbluncneHHble TeMnepatypbl He LO/HKHbI MPEBbIWATb NPefesibHO LOonyCTUMble
Temnepatypbl NpumeHeHns 6eToHa no FOCT 20910 m apmatypsl no Tabnuue 5.10.

6.11 B pebpuCTbIX KOHCTPYKLMSAX, KOr4a Hapy>Hble NMOBEPXHOCTU BETOHHbLIX pebep u
TENNOBOW M30N1ALMN COBMAJA0T, pacyeT Temrepartypbl B 6ETOHE MPOU3BOAAT MO CEYEHUIO
pebpa. Ecnn 6eTOHHbIe pebpa BbICTYMAKT 3a HAPY)XXKHYHO MOBEPXHOCTb TEM/I0BOW M30MALMK,
pacueT TemnepaTypbl B GeTOHe pebpa BbIMOMHAT MO METoAaM pacyeTa TeMrepaTypHbIX
NoNei nam No COOTBETCTBYHOLLMM HOPMATUBHBLIM AOKYMEHTAM.

6.12 PacyeT pacnpefeneHns Temnepatyp B CTeHKax OOpPOBOB W  KaHa/lO0B,
pacnonoXeHHbIX Moj 3eMel, 4oNYCKaeTCs NPON3BOANTD:

[NA KPaTKOBPEMEHHOr0 Harpesa — NPUHMMasa ceyeHue no BbICOTe CTeH HepaBHOMEPHO
HarpeTbiM C MNPSIMO/IMHEHbIM pacrpegeneHMem TemnepaTyp 6GeToHa W KoaduumeHTa
TENN00TAauN HapPY>KHOW NOBEPXHOCTM CTEHKM (e — NO Tabnuue 6.1;

(6.14)
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AN ANUTENbHOTO HarpeBa — MPUHMMAOT CeyeHMe MO BbICOTe CTEH PaBHOMEPHO
HarpeTbIM.
6.13 Ko3huUUMeHT TennonpoBOAHOCTM A OTHEYMOPHbIX U TEMn0oM30NALMOHHbIX

MaTepuanoB NPUHUMAOT No Tabnumue 6.2.

Tabnuuya 6.2
Koa WUWEHT TennonpoBoAHOCTH )\,
nn%gi%?:?z B MpegensHo q)Bq')l'/(Ll:'/I C), orHeynpoleﬂx n
Ne MaTepman cyxom aonyctnmas TENTOU30NALNOHHBIX MaTngIaI'IOB B CyXOM
n.mn. COCTOSHAM Temneparypa COCTOAHUW NpW CpefHen Temnepartype
K/ ' | npumeHeHus, °C MaTepuasioB B CE4EHUM 3/1EMEHTa, °C
50 100 | 300 | 500 | 700 900
1| Vshenua orxeynopHbie 1900 - 073|077 | 0,88 | 1,01 | 1,14 | 1,27
LLIaMOTHbIE
2 | Vispenws WwamoTHbie 400 1150 0,13 | 0,14 | 0,17 | 0,20 | 0,23 | 0,27
NErKOBECHbIE
3 | Toxe 800 1270 0,23 10,24 0,29 | 0,34 0,38 | 0,43
4 » 1000 1300 0,34 1035|042 | 0,49 | 0,56 | 0,63
5 » 1300 1400 0,49 | 0,56 | 0,58 | 0,65 | 0,73 | 0,81
6 | Vispenua orneynopHbie 1900 - 1,60 | 1,62 | 1,70 | 1,78 | 1,85 | 1,93
JVHacoBble
7| Vispenwa puracosele 1200-1400 1550 0,57 | 0,58 | 0,64 | 0,70 | 0,75 | 0,81
NErKOBECHbIE
8 | V3genus kaosiMHOBbIE 2000 — 1,791180|186 | 190|195 | 2,01
9 | Vispenns 2600 - 1,76 | 1,74 | 1,68 | 1,65 | 1,60 | 1,555
BbICOKOT/IMHO3EMUCTbIE
10| Vapenma orHeynopHele 2700 - 6,00 | 5,90 | 536 | 4,82 | 4,30 | 3,75
MarHesuToBble
11 | N3penns BbICOKOOTHeYMNopHbIe 2800 3 402|394 136013281294 260
NepuKIa3oxXpoMmnTOBbIE ' ' ' ' ' '
12 | 34enms BbICOKOOrHEYMNOPHbIe 2950 3 2741271254 12361 218 | 201
XPOMOMAarHe3unToBble ' ' ' ' ' '
13 | Kutpnis ruksanbIi 1700 - 056|059 | 070|081 | - | -
06bIKHOBEHHbIT ' ' ' '
14 | Vi3gennsa neHoANaToMUTOBbIE 350 900 009 | 01010131015 018 3
TENA0U30NAUNOHHbIE ' ' ' ' '
15 | Toxe 400 900 0,10 | 0,11 | 0,14 | 0,26 | 0,19 | -
16 | Vapenma pnaromnTosele 500 900 012 013|019 | 023|028 | -
TENA0U30NAUNOHHbIE ' ' ' ' '
17 | Toxe 600 900 0,14]1015)0,21]0,25|0,30| -
18 | MaTtbl MMHepanoBaTHble
MPOLUNBHbIE Ha 75-100 600 0,05|006 0,11 |0,15| - -
METa/IIMYECKON CeTKe
19 | Matbl MMHepanoBaTHbIe 195 600 005! 006101110161 - _
MPOLUNBHbIE ' ' ' '
20 | Toxe 150 600 0,05 0,06 |0,11|0,16 | - -
21 | MAnTbl 1 mMaTbl
TEMN/I0U30NALMOHHbIE 13 50-75 400 005|007 013| - B B
MVHepabHO BaTbl Ha
CUHTETUYECKOM CBSA3YHOLLEM
22 | Toxe 125 400 0,05 ] 0,07 ] 0,11 | - - -
23 » 175 400 0,05 ] 0,07 ] 0,11 | - - -
24 | Marbl Ten/IoM30NAUMOHHbIe 150 1100 0,05 | 0,06 | 0,12 | 018 | 0,24 | 0,31
13 BaTbl KAa0/IMHOBOI0O COCTaBa ' ' ' ' ' '
25 | Toxe 300 1100 0,06 | 0,07 | 0,13 | 0,19 | 0,25 | 0,35
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CpepHss

KoaththmumeHT TenaonpoBoAHOCTY A,

MpepgensHo BT/(m °C), OTHEYNopHbIX 1
No Matepuarn I'II'I(z:TI-)I((())(')\;II'b B ponyctnmas TENI0M30NALNOHHBIX MaTepnasioB B CyXoMm
mn.n. P COC'I)'IOFIHI/IM Temneparypa COCTOSIHWW NpW CpefHeli TemnepaType
KEIM ' | npumeHeHus, °C MaTepu1asnoB B CEYeHWN 3nemeHTa, °C
50 100 300 500 700 900
26 | N3penms ns cTekNaHHOro 170 450 0,06 | 007 | 0,14 3 3 3
LUTaNeIbHOro BOSIOKHA
27 | Mepnutodoctorenesble
M3[iens 6e3 rMApOU3ONs- 200 600 0,07 | 0,08 | 0,10 | 0,12 | - -
LIMOHHO-YMNPOYHSIOLLETO
MOKPbITWS
28 | Toxe 250 600 0,08 | 0,09 | 0,11 | 0,14 - -
29 » 300 600 0,08 | 0,09 | 0,24 | 0,16 - -
30 | lNMepnMTOLEMEHTHbIE U34eNNs 250 600 0,07 | 0,09 | 0,13 | 0,16 -
31 | Toxe 300 600 0,08 | 0,10 | 0,24 | 0,17 - -
32 » 350 600 0,09 | 0,11 | 0,15 | 0,18 - -
33 | MepnnToKepammnyeckue 250 875 0,08 | 0,09 | 0,12 | 0,16 | 0,19 -
n3genms
34 | Toxe 300 875 0,09 | 0,10 | 0,23 | 0,17 | 0,20 -
35 » 350 875 0,10 | 0,11 | 0,24 | 0,18 | 0,21 -
36 » 400 875 0,11 | 0,12 | 0,45 | 0,19 | 0,22 -
37 | V13BECTKOBO-KpeMHE3EMUCTbIE 200 600 0,07 | 0,08 | 0,10 | 0,22 - -
n3genms
38 | W3penmsa Ha ocHoBe 120 1200 0,06 | 0,07 | 0,10 | 0,24 | 0,17 | 0,21
KpemMHe3eMHOr 0 BOJIOKHa
39 | CaBe/iMTOBbIE N3aENA 350 500 0,08 | 0,09 | 0,11 - - —
40 | Toxe 400 500 0,09 | 0,10 | 0,12 - - -
41 | BynkaHuTOBblE U3LeNNsA 300 600 0,08 | 0,09 | 0,11 | 0,13 - —
42 | Toxe 350 600 0,08 | 0,09 | 0,11 | 0,14 - -
43 » 400 600 0,09 | 0,10 | 0,212 | 0,14 - -
44 | TeHOCTEKNO 200 500 0,08 | 0,09 | 0,13 | - - -
45 | AcbecToBEepMUKY/NTOBbIE 250 600 0,09 | 0,11 | 0,16 | 0,21 - -
NAnTbI
46 | Toxe 300 600 0,10 | 0,11 | 0,26 | 0,21 - -
47 » 350 600 0,10 | 0,12 | 0,17 | 0,22 - -
48 | V3genvsa myniMTokpemHe-
e 350 1150 011|012 | 015|019 | 0,22 | 0,29
LMOoHHbIe Mapkn MKPB - 350
49 O%':')‘;"KT)"’(';":;;’B&” KpoLLKa 500 900 0,01 | 0,03 | 0,06 | 0,10 | 0,13 | 0,17
50 | BepMWKyuUT BCMYYEHHbII 100 1100 0,07 | 0,09 | 0,24 | 0,20 | 0,26 | 0,31
51 | Toxe 150 1100 0,08 | 0,09 | 0,15 | 0,21 | 0,27 | 0,32
52 » 200 1100 0,08 | 0,10 | 0,45 | 0,21 | 0,27 | 0,33
53 | Ac6osypuT 600 900 0,17 | 0,18 | 0,21 | 0,24 - -
54 | KapToH ac6ecToBblit 1000-1300 600 0,16 | 0,18 | 0,20 | 0,22 - -

MpumeuyaHune— Koah@uumyeHT TENNONPOBOAHOCTM A OrHEYNOPHbIX (MO3uumun 1-13) 1 TennoM30NSLMOHHbIX
(nosvuun 14-54) maTepuanoB C €CTECTBEHHON BNAXHOCTLID MPWU CPeaHel TemnepaType HarpeBa maTepuasia B CEYEHUn
anemeHTa go 100 °C cnefyeT NpUHUMATL NO Tab/IMYHBIM AaHHBIM, C YBEIMYEHMEM COOTBETCTBEHHO Ha 20 1 10 %.

35




CI27.13330.2011

PacueT gechopmalmii 0T BO3felicTBUSI TeMMepaTypbl

6.14 PacueT pedopmauumii, BbI3BaHHbIX HarpeBaHWMEM U OXNaXKAEHWEM GETOHHbLIX W
XKene306eTOHHbIX 3/IEMEHTOB, [O/IKeH NMPOV3BOANUTLCS B 3aBUCUMOCTM OT HA/IMYUS TPELLVH B
pacTsHyTOM 30He OeTOHa W pacrpefeneHust Temnepatypbl GeTOHa MO BbICOTE CEYEHUA
aNemMeHTa.

6.15 lNpwn pacyeTe 3n1eMeHTOB, NoABEPratoLLMXCA HarpeBy, NOOXKEHNe LeHTPa TAXeCTH
BCEro ceyeHuss 6ETOHA WM €ro CXKaTOM 30Hbl, a TaKXKe CTaTUYECKUA MOMEHT U MOMEHT
VNHEPLMW BCEro CeYEHMs cneayeT onpeaensitb, NPMBOASA BCE CEYEHME K HEHarpeTomy, 6onee
MPOYHOMY GETOHY.

6.16 [ anemeHTa, BbINO/IHEHHOrO U3 OAHOMO BMAa 6eTOHa, ec/in TeMneparypa 6eToHa
Hambonee HarpeTol rpaHun He npesbiwwaeT 400 °C, ceyeHne He pa3bmBatOT Ha YacTU Y MOMEHT
NHepuunn NpuBeLeHHOr0 CeYeHNs NPUHUMAETCA PaBHbIM

h2
Ired = Ar% . (615)
[pu KPaTKOBPEMEHHOM HarpeBe NPUBEAEHHas! N/OLLAA4b 6ETOHA
Area = 5w (6.16)
Eb

rae Ept — Moaynb ynpyrocTu Harpetoro 6etoHa onpeaenstoT no gopmyne (5.9).

6.17 Korga Temnepatypa 6eToHa Hambonee HarpeTtoi rpaHu CeYeHMs MpeBblLaeT
400 °C B NpPSIMOYroOfIbHOM CEYEHWW 3MEMEHTA, BbIMOHEHHOM W3 OAHOr0 BMAa GETOHa,
CeyeHue Mo BbICOTe Pa3bMBalOT Ha [iBE YacTu, IMHNA pa3fena LO/HKHA NMPOXOAUTL Mo BETOHY,
nverowlemy Temnepatypy 400 °C. B AByTaBpOBbIX W TaBPOBbIX CEYEHUSAX 3/IEMEHTOB,
BbIMOJIHEHHBIX W3 OAHOrO BWAa GeTOHa, NMHWA pasfena LOo/MKHAa MPOXOAWTbL MO rpaHuLe
MeXzay pebpom 1 Nonkoi. B anemeHTe, ceyeHne KOTOPOro Mo BbICOTE COCTOUT U3 Pas3/IyHbIX
BUAO0B 6ETOHA, IMHUA pa3fena Lo/MKHA NPOXOAUTb MO rpaHuLLe 6eTOHOB.

Mpy KpaTKOBPEMEHHOM HarpeBe npuBeAeHHas naowagb Aredi i-M 4acTU CeYeHUs, Ha
KOTOpOe pa3bmBatoT BCe CEYEHVE 3/1eMEHTA, OMNPeLeNatoT Mo opmyre
Ai Ebt,i

Eb
rae Eoti — MoAynb ynpyrocty 6eToHa i-i YacTu ceveHns onpegensatot no gopmyne (5.9), B
KOTOPOI KO3(MULMEHT Bbi NPUHUMAIOT B 3aBUCUMOCTY OT COCTaBa M TemnepaTypbl
0eTOHa B LEHTpe TSHKECTW nnowagn i-in 4vactm cedeHus. KosathmumeHT Lo
[OMNyCKaeTcs onpeensTb B 3aBUCMMOCTU OT CpefHei TemmnepaTypbl 6eToHa i-i
4acTu ceyeHus.

6.18 [lna aneMeHTa, CeYeHrie KOTOPOro fno BbICOTE COCTOUT U3 TPexX BUAOB 6eTOHa Mu
[BYTaBpOBOr0 CEYEHWs], BbINO/IHEHHOrO M3 OJHOro BWAA 6GeTOHa, ecim Temnepatypa OeToHa
HanGonee HarpeToii rpaHK npesbiLLiaeT 400 °C, ceveHwe pasbrBatoT Ha Tpu vacTu (PUCYHOK 6.1).

6.19 Bo Bcex C/y4yasx pacyeTa apmatypy paccMaTpuBaroT Kak CaMOCTOATE/IbHYH YacTb
ceyeHus. lnowaab HarpeTo pacTaHyTo As W oKaTol As'  apmaTypbl NPUBOLAT K
HeHarpeTomy, 6o/1ee NPOYHOMY GETOHY MO (hopMynam:

As,red =AsQ ; (618)
As1,red =As C(’, (619)
roe AS,red ) As',red — COOTBETCTBEHHO NpuBeAeHHaA nnowiaib paCTﬂHyTOVI N CXKaToi apmMmatypbl.

Ared;i = ) (6-17)
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KoathmumeHTbl NprBefeHNs apMaTypbl K 60/1ee NPOYHOMY GETOHY:
PaCTSHYTON apMaTypbl:

E
a=—=L; (6.20)
Eb
CXXaToin apmaTypbl:
o= = , (6.21)
Eb
roe Est, Est — Mogynv ynpyroct pacTsHyTOR M CXKaTol apMaTypbl, KOTOPble OnpeaeNnstoTCs
no gopmyne (5.23).
6.20 MprBeAeHHbIA MOMEHT UHEPLLMN i-11 YacTU ceveHns
A h?
Ireq,i = 1"—2 . (6.22)

PacCTosiHME OT LieHTPa TSXKECTU i-TOW YacTU CeYeHWUs A0 HaMMeHee HarpeToil rpaHu
3/1EMEHTa, OTHOCUTE/IbHO KOTOPOI ONPeAensitoT LEHTP TSHXKECTU CeUYeHUs

yi=h-2hi+0,5 h;. (6.23)

PaccTosiHMe OT LEHTpa TSKECTM i-TOM 4acTW CeyeHus A0 LEeHTpa TSHKECTU BCEro
NPVBEAEHHOTO CeYeHUs

Ybi = Yi—VYt. (6.24)

6.21 TemnepaTypHOe YAJIMHEHME LEHTPa TSHKECTU (- 4acTu OETOHHOro CeyeHus
(prcyHOK 6.2)

& = abtl bi +abt|+l bi+1 (625)
0,5

(lj — abtitbi _abti+1tbi+l (6 26)
ry h ’ |

A€ Obti, Obti+1 — KOAPPULMEHTBI, NPUHMMaEMbIe Mo Tabnumue 5.7 B 3aBUCUMOCTHU OT
TemnepaTypbl 6eTOHa 60/71€e U MeHee HarpeToi rpaHu i-i YacTu CeYeHus.
C y4yeTOM KaXK[AOW 4acTu ceyeHus 6eTOHA W apmatypbl OnpeaenstoT nnowanb Ared,
CTaTUYECKUA MOMEHT Sred M MOMEHT WHEpPUMM lred  BCETO MNPUBEAEHHOIO CEYeHMS
OTHOCUTE/IbHO ero LeHTPa TAXKECTK:

1 ero TeMrepaTypHas KpuBusHa

Ared = 2 Aredi + Astl + A'stl; (6.27)
Sred = Z Arediyi + Astl + A'sa’ (h-a); (6.28)
lred = Z lredi + Z Ared,i Ybi® + s + Is’; (6.29)
rae
Is = (v — a)°Asa; (6.30)
Is' = (h -y —a)°Asa. (6.31)

PacCTosiHME OT LEHTPa TSKECTU MPUBEAEHHOrO JKeNe300eTOHHOr0 CeueHUs [0
HaVIMeHee HarpeToro UM Hawbornee PacTsHYTOro BO/IOKHA ONpeaenstoT no gopmyne

S
= . 6.32
. (6:32)

Yt =

red
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a—Ha2u4actn; 6—Ha3uacty; B—Ha4uactu; LL.T.— LeHTp TSHKECTU NPUBELEHHOTO CEYEHMS;
tp1, th2, ..., tbi — HAMBOMbLLIAs TeMnepaTypa 6eToHa 1-iA, 2-i4, ... i-i1 YacTell ceyeHms

PUCYHOK 6.1 — CxeMbl pa3bMBKM Ha YacTy MO BbICOTE MPSIMOYT0/IbHOr0, TABPOBOI0
W ABYTaBPOBOI0 CEUEHUi 3N1EMEHTOB
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a — TemnepaTypbl 6eToHa; 6 — AehopMalMM YANMHEHUS OT HArpesa; B — HaNpsbKeHUs B GETOHe OT Harpesa; © —
JethopMaLi YKOPOUEHUS OT OCTbIBAHUS; [} — HAMpPsKeHUs B GETOHE OT OCTbIBaHWS MPY HENMHEAHOM U3MEHEHUM
TEMMepaTyp Mo BbICOTE GETOHHOIO CeYeHUs 3NeMeHTOB; LL.T. — LIeHTP TSHKECTU NPrUBEAEHHOTO CeUeHMs!

PrcyHok 6.2 — Cxembl pacnpegeneHus

6.22 [ns y4yacTKOB GETOHHOIO W Xene306eTOHHOI0 3/1IEMEHTa, e B PaCTAHYTON 30HE
He 06pa3ytoTCsi TPeLiMHbl, HOpMasbHble K MPOAO/bHOM OCKM 3nemeHTa, Aedopmaumm oT
Harpesa paccynTbIBalOT C/iefyroLWwmnm 06pasom:

a) CeuyeHMe a3neMeHTa MpMBOAWTCS K 6onee NPOYHOMY GETOHY, YA/IMHEHME & OCU

1
3MEeMEHTA 11 €8 KPUBU3HY (—j onpeaenstoT no opmysnam:
r t

! !
& = z Ared,ieti + As,red es + As,redes

: 6.33
Ared gt ( )
1
1 K+ Z Aca i Yhi€ t+ Z(J ' | eq
. L o2
r t Ired

rae K= ~A'sredY's€s + Asred Vs Es .

B dopmynax 6.16-6.34: Ared, Aredi, Asred, A'sred, Ybi, ¥Ys, Y's, lred, lredi MPUHUMAIOT MO
yKasaHuam 6.16-6.22.

Y [/IMHEHWE € U €'s COOTBETCTBEHHO apMaTypbl S 1 S’ HAX0AAT 13 PopMyn:

€s = Ost ts;

(6.35)
€s = st ts,

(6.36)

rae Ost — KO3h(MUMEHT, NPUHMMaEMbIA No Tabnuue 5.13 B 3aBUCMMOCTM OT TEMMEPaTypbl
apmaTypbl Sun S’;

Yt — KOI(ULMEHT HaI-XXHOCTM NO TeMMepaType, NPUHNMaEMbI Npu pacyeTe Mo
npefenbHbIM COCTOSIHUAM: NePBOIA rpynnbl — 1,1; BTOpoiA rpynnbl — 1.

Mpn pacueTe GETOHHOrO CeyeHWs B (HOpMynax YAMHEHME apMaTypbl € W €'s HE
YUYMTbLIBAKOT;
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6) Npu HepaBHOMEPHOM HarpeBe 6eTOHa C MPAMONMHENHbIM pacnpeaeneHnem
TemnepaTypbl M0 BbICOTE CEYEHMs aneMeHTa (PUCYHOK 6.3, a) YA/IMHEHVe OCK 3NIeMEHTA & U

1
ee KPUBU3HY (—j [0MYCKaeTCs onpedensTb no GopMynam:
r t
aylt, (h - y)+abt1tb1y )

& = n 0., (6.37)

a .t,—a,t
(}j = bt1*bl bt *b gt , (638)
r, h

rae ty, thy — TEMMepaTypa 6eTOHa MeHee U 60/1ee HarpeToli rpaHn CeYeHNS;
Ot U Optr — KOULMEHTBI, NPUHMAEMbIe B 3aBUCUMOCTY OT TeMrepaTypbl 6eTOHa MeHee U
6onee HarpeToii rpaHn ceyeHms no Tabnuue 5.7,
B) NPW OCTbIBAaHWM HEPABHOMEPHO HArpeToro 6GeToHa C  NPSAMOSIMHEWHbIM
pacnpefieneHvieM TeMrepaTypbl Mo BbICOTE CEYEHUS 3/IEMEHTA OT YCaaKn 6eTOHA YKOPOUeHNe

1
€cs OCU 3/IEMEHTA 1 €8 KPUBU3HY (—j [0MNYCKaeTCst onpeaensTb no hopmynam:
r cs

Ecs =

acstb (h - y)+acsltb1y .
h Q:s

a_t,—a._t
(lj - csltbl csbgt, (640)

(6.39)

r h

rAe Ocs M Ocst — KOIPPULMEHTBI, NPUHMMaeMble Mo Tabnuue 5.8 B 3aBUCMMOCTU OT
TemnepaTypbl 6eTOHa MeHee 1 60/1ee HarpeTol rpaHn CeYeHUs.

6.23 bnarogapsa cuenneHnto GeToOHa C apmaTypoil Ha yyacTKaxX MexXay TpeLiHamu
aedopmaumm apMaTypbl YMEHbLLAKTCS. TeMnepaTypHble AeopMauuy apmatypbl Mo ANnHe
MEXAY TPeLMHamMy HENOCTOsHHBI. CpefHee TemnepaTypHOe YAIMHEHNE apMaTypbl B 6eTOHE
COCTaBUT

€m = Ostm s . (6.41)

MpUHSB U3MEHEHUs TeMnepaTypHbIX fedopmauuii apMaTypbl B 6eTOHE OT Harpesa o
TOMY >X€ 3aKOHY, YTO W TMpW PacTArMBAOLIEM YCWUUW, HaxO4UM 3HauyeHWe CpPeaHero
KO3(h(hMLIMEHTA TEMMEPATYPHOTO PACLUMPEHUs apMaTypbl B GETOHE /151 NePBOro Harpesa o
(hopmyne

Ostm = Ot + (Ost — Olbt) Ys . (6.42)

KoapthnLmeHT, yumTbIBatOLLMIA paboTy pacTAHYTOro GeToHa MeXAy TpewmHammn s, ans
MPaKTUYeCKMX PacyeToB AOMYCKalOT MPMHMMATL B 3aBMCUMOCTU OT MPOLEHTa apMUpPOBaHuS
NPOAOC/bHOW PacTAHYTON apMaTypbl 31eMeHTa Un onpeaensTb no opmyre (8.22):

npupy=03% yYs=0,7,
npupy=05% yYs=0,8;
npupy=08% Ys=0,9;
npup=10% yYs=1,0.
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a — OGETOHHOro W >ene3ob6eTOHHOro 6e3 TPewwH; 6 — >Kene306eTOHHOro C TPEeLMHamMW B PacTAHYTOW 30HE,
PacnoNOXeHHOM Y MeHee HarpeToii rpaHn; B — TO Xe, y 60/iee HarpeToii rpaHu; I — )ene3o06eTOHHOro C TPeLLHaMK
1o Bcelt BbicOTe ceueHnst; LLT. — LUeHTP TSHXKECTV NpUBEAEHHOTO CEYeHNS

PucyHok 6.3 — Cxembl pacnpegeneHmst Temnepatyp (1), gechopmanmii 0T HepaBHOMEPHOI0 Harpesa (2)
0CTbIBaHMA (3) NPy NPAMONNHEAHOM M3MEHEHUW TeMepaTyp Mo BbICOTE CEYEHMS 3/1EMEHTOB
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6.24 [ina y4aCTKOB >e1e300eTOHHOrO 3/1IeMEeHTa, Fe B PacTAHYTON 30He 06pasyroTcs
TPEeLWMHbl, HOPMa/lbHble K NPOAONbHOW OCW 3femMeHTa, fedopmauuy OT  Harpesa
paccumTbIBatOT CreAyoLWwmM 06pasoMm:

a) 4119 >KeNe306eTOHHOO 3/1eMEHTA C TPeLLMHaMW B PaCTAHYTOW 30HE, pacroNOXeHHOM
Yy MeHee Harpeton rpaHu ceveHusi (PUCYHOK 6.3, 6), YOAIMHEHWe € OCU 3/1eMeHTa U ee

KPUBU3HY [%) onpenenaroT no dJOpmynaM:
t

_ abttb Ys +astmts (hO - ys)
h

a, t —a_t
(Ej = bt *b stm™s gt ’ (644)
r t hO

9 (6.43)

&t

6) ANs y4aCTKOB XXeNe306eTOHHOIO 3/1eMEHTA C TPELLMHAMM B PACTSHYTON 30He GETOHA,
PacrnonoXeHHON y 60/ee HarpeTon rpaHu cevyeHus (PUCYHOK 6.3, B), YA/IMHEHUE & OCU

1
aneMeHTa  onpefenstoT no opmyne (6.43) U ee KpUBU3HY (?) onpeaenstoT  no
t

(hopmyne

t,—a,t
(EJ = a'stm s abt b gt; (645)
ri hO

B) /19 YYaCTKOB Ke/€300eTOHHOI0 3/1eMeHTa C TPELLMHAMM MO BCEl BbICOTE CEYEHMS

1
(PUCYHOK 6.3, T) YA/IMHEHWE & OCY 3N1EMEHTA U €e KPUBW3HY (—j onpeaensitoT Nno opmynam:
r t

a’l ti+a_t
Et = stm™s stm™s gt’ (646)
2
1 t.—al t!
(_j - (x‘stm S aftm S ,Yt’ (647)
r), h, —a

rge ts v ts' — TemMnepatypbl apMaTypbl COOTBETCTBEHHO S U S ;
tp — TemnepaTtypa 6eTOHa CXKaTON rpaHN CEYEeHWS;
Ostm, O'stm — KO3(I(PULLMEHTBI, OnpeaensemMble no opmyne (6.42) ond apmatypol Sn S';
bt — KOI(W(PULMEHT, MPUHUMaEMBIIA 1Mo Tabnuue 5.7 B 3aBUCUMOCTI OT TemnepaTypbl
6eToHa 60/1ee UM MeHee HarpeToii rpaHn CeveHus;
Yt — NPUHMMAETCA NO YKa3aHUAM 6.22;
a’ — TO/ILLMHA 3aWMTHOrO c/ios 60n1ee HarpeTon rpaxu;

1
r) NpuM pPaBHOMEPHOM HarpeBe XXefe300eTOHHOro0 3MeMeHTa KPUBU3HY [— ocu
r t

afleMeHTa [OMyCKaeTca MNPUHMMATb PaBHOM HyM. B )Kene300eTOHHbLIX 3M1eMeHTax W3
06bI4HOrO 6eTOHa Npy Temnepatype apMatypbl Ao 100 °C 1 13 >apocTonKoro 6eToHa npu
TemnepaType apMaTypbl 4o 70 °C, gna y4yacTKOB C TpewuHaMn B pacTsHYTOM 30He 6eTOoHa

1
YA/IMHEHVE OCU 3/IEMEHTA & W ee KPUBWU3HY (— [0nycKaeTcs onpefensTs no gopmynam
r t

(6.37) 1 (6.38), Kak /1 6ETOHHbIX 3/1EMEHTOB 6€3 TPELLMH.
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6.25 [nA Yy4aCTKOB >Kene300eTOHHbIX 3/IEMEHTOB, FAe B PacTAHYTOM 30He 06pasyroTcs
TPELLMHbI, HOpMa/TbHbIE K MPOAOBHOI OCU 3NIEMEHTA OT YCaAKM GETOHA, NPU OCTbIBAHWN YKOPOUEHWE

€0 OCM 9/IEMEHTA 1 ee KPUBU3HY (%j [I0MyCKaeTcA HaxoauTb no dopmynam (6.39) un (6.40).

Cs

6.26 MpeaensHO gonycTumMble gedopmaum OT BO3AENCTBUA TeMMNepaTypbl B 3/1EMEHTax
KOHCTPYKLUMIA, B KOTOPbIX TPeOYeTCs UX OrpaHWyeHWe Mpu HarpeBaHUM W OXNaKAEHUN,
[O/MKHblI  YCTaHaB/MBaTbCA  HOPMATUBHbIMK  JOKYMEHTaMU MO NPOEKTUPOBaHUIO
COOTBETCTBYHOLLUMX KOHCTPYKLWIA, a NpX UX OTCYTCTBMU AO/MKHbI YKa3blBaTbCS B 3adaHNM Ha
NMPOEKTUPOBAHNE.

6.27 PaccTosiHMe MexXay TemnepaTypHO-ycafOvYHbIMM LUBaMW B OETOHHbLIX W
XKeNne300eTOHHbIX KOHCTPYKUMAX M3  0ObIYHOIO W XKApOCTOMKOro GETOHOB  [O/MKHbI
yCTaHaB/IMBaTb pPacyeToOM. PacyeT [OMyCKaeTCA He BbIMOMHATb, €C/M MPUHATOE PacCTOsHUe
MEeXZyY TemMnepaTypHO-yCcagouHbIMU LLIBAMU He MPeBbILLAaeT 3HaYEHWNIA, yKa3aHHbIX B Tabnuue
6.3, B KOTOpPOV HanbonbLUNE PACCTOSHUA MEXAY TemnepaTypHO-yCcagouHbIMU LIBaMW [aHbl
A1 6ETOHHbBIX W >KeNe306eTOHHbIX KOHCTPYKLMIA C HeHanpsraemon u ¢ npeaBapuTeNbHO
HanpPsHXEHHON apMaTypoOWi, NPX PacyeTHON 3MMHEl TeMMepaType Hapy>KHOro BO3ayXxa MUHYC
40 °C, OTHOCUTENLHOW BNaXKHOCTU BO3ayxa 60 % W BbiLLE U BbICOTE KOIOHH 3 M.

Ta6bnunuya 6.3

HanbonbLumne pacCTOAHMA MeXAY TeMMNepaTypHO-yCafoUHbIMU LLBAMU, M,
TUN KOHCTPYKLWA Jonyckaemble 6e3 pacyeTa Ans KOHCTPYKLMIA, HAXOAALLMXCS
BHYTPU OTan/MBaeMbIxX BHYTPW HEOTan/MBaeMbIxX Ha Hapy>XHOM
30aHWIA UK B TPYHTE 30aHUIA BO34yXe
BeToHHbIe:
a) c6opHble 40 35 30
6) MOHO/IUTHbIE NPY KOHCTPYK-
TUBHOM apMUPOBaHUK 30 25 20
B) MOHO/ITHbIE 6€3 KOHCTPYK-
TUBHOI0 apMMUPOBaHNS 20 15 10
YKene3o6eToHHbIe:
a) cOopHble N COOPHO-KapKacHble
OLHO3TaXKHble 72 60 48
6) c60pHbIE 1 COOPHO-KapKacHbIe
MHOrO3TaXHble 60 50 40
B) C60OpHO-6104HbIE, COOPHO-
naHesibHble 55 45 35
r) c60PHO-MOHONNTHbIE W
MOHO/IMTHbIE KapKacCHbIe 50 40 30
[l) CO60PHO-MOHOMUTHbBIE U
MOHOJ/INTHbIE CM/IOLIHBIE 40 30 25

MpunmeyvyaHunsa

1 [ns »ene3o06eTOHHbIX KOHCTPYKLWIA (Mo3uums 2), pacyeTHas Temnepatypa BHYTPY KOTOPbIX He npeBbitaeT 50 °C,
paccTosHWS MeXay TeMMepaTypHO-yCa04HbIMY LLBaMMW MPU PACHETHON 3UMHEN TEMMEPATYPE HapY>KHOr0 BO3AyXa MUHYC
30, 20, 10 1 1 °C yBennunBsatoT COOTBETCTBEHHO Ha 10, 20, 40 1 60 % 1 Npn BNXHOCTU HapPY>KHOI0 BO3Ayxa B Hambonee
XapKuii mecsil, roga Huwke 40, 20 1 10 % yMeHbLUAIOT COOTBETCTBEHHO Ha 20, 40 1 60 %.

2 [ins >xene306eTOHHbIX KapKacHbIX 3f4aHnii (no3uums 2, a, 6, ) pacCTosHWUS MeXAy TemnepaTypHO-YCaf0UHbIMM
LIBAMW YBEINYMBAOT NPU BbICOTE KOMOHH 5 M — Ha 20 %, 7 M — Ha 60 % 1 9 M — Ha 100 %. BbICOTY KONOHH OMNpesenstoT:
[N OJHO3TAXHBIX 34aHWI — 0T Bepxa (hyHAaMeHTa [j0 HW3a NOAKPaHOBbIX 6aloK, a Npu MX OTCYTCTBUM — [0 HK3a (hepm
NN 6aNOK NOKPbITUA; A1 MHOFO3TXHbIX 34aHWI — OT Bepxa (hyHAaMeHTa 40 HM3a 6asloK NepBOro aTaxa.

3 [ns >kene306eTOHHbIX KapKacHbIX 34aHnid (Mo3uums 2, a, 6, ) paccTosHUA Mexay TeMnepaTypHO-ycafo4HbIMM
LUBaMK OMpefeNieHbl Mpy OTCYTCTBMM CBA3E NMB0 MpW PacrofiOXEHWN CBSA3e B CepeayHe TemnepaTypHOro 6s1oka.
PaccTosHMA MeXay TemnepaTypHO-yCafjouHbIMM LUBAMU B COOPY)XXEHMSX W TEnoBblIX arperatax C pacyeTHOW
TemnepaTtypoii BHyTpu 70, 120, 300, 500 1 1000 °C ymeHbLIAOT COOTBETCTBEHHO Ha 20, 40, 60, 70 1 90 %.
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PacueT ycunmin oT BO3AeNCTBUSA TeMNepaTypbl

6.28 PacueT CTaTMYeCKM HeOoNpeaenuMbIX >Kene300eTOHHbIX KOHCTPYKUWIA Ha
BO3/le/iCTBME TEMMEPATYPbl MPOM3BOAAT OAHMUM W3 METOA0B CTPOUTENIbHON MEXaHVKU, MyTeM
nocneoBaTeNbHbIX NPUGMKEHWIA, C NPUHATUEM AENCTBUTENLHO XECTKOCTM CeUYeHnid. Ecnm
OnpeaeneHne YCUNWIA B NNOCKOI CTaTUUECKI HEOMPeAeNMOiA cMCTeMe NPOU3BOAST METO0M
cun, To B 06LLEM Cyyae NepeMeLLeHs NO HanpaBAeHWIO NINLLIHUX HEU3BECTHBIX B CUCTEME
KaHOHMYECKMX YPaBHEHWIA BbIYMCASIOT MO hopmyre

Sik= ), j—dx+ZJ-4dx+ZJ.m%dx (6.48)

b red X red,x

rae Aredx, Dx — NpMBEeAEHHbIE NOLWAAb W XKECTKOCTb 3/1eMeHTA B CeUEHUSX, OonpesensemMble
no dopmynam (6.18) un (8.33).
B BblpaxeHun (6.48) 418 HEMaCCUBHbIX CTEPXHEBLIX KOHCTPYKUWI  TPeTbUM
WHTErpasiom, YYuTbIBAKOLWMM [edopMaumy caBura, MOXHO npeHebpedyb. [pu pacueTe

M
Xene306eTOHHbIX U3rnbaeMblX, CXKaTbIX UK pPacTAHYTbIX 3JIEMEHTOB, KOIrda €o = W > 0,8ho,

C [OCTaTOYHOW [ANs pacyeTa TOYHOCTHIO MOXKHO He Y4MTbiBaTb WM BTOPOW WHTerpasn,
BblpaXXaroLLMi1 MPOAONbHbIE AedopMaLn 3NEMEHTOB.

6.29 EcnvM MCKNIOUMTL BO3MOXHOCTb XPYMKOro paspyLueHus, TO, COr/laCHO Teopuw
MPOYHOCTK, 3a NpPeAe/bHOe COCTOSIHME KOHCTPYKUMM MPUHMMAKOT Takoe COCTOsHMe, Korga
MpU NOCTOAHHOM YCW/IMW 3HAYUTE/IbHO YBENMYMBAKOTCA dehopMaumn. Takoe COCTOSHUE
KOHCTPYKUMWN XapakTepuayeTcsd 06pa3oBaHMEM MIaCTUYECKMX LUAPHUPOB C NpeBpaLLeHnem
CTaTUYeCKOM CUCTEMbl B MexaHu3M. [pu BO3LEACTBUM TONbKO TeMMePaTypHbIX YCUINIA
npesenbHbIM COCTOSHUEM KOHCTPYKUWUWN SABNSETCS 06pa3oBaHMe MIacTUHeCKMX LUapHUPOB C
MepexofomM CUCTEMbl B CTaTuyeckn onpegenumyto. C  06pa3oBaHMEM MNIACTUYECKMX
LLIAPHMPOB CHWXKAKOTCA TeMmrepaTypHble YCUNUA, HO pPaspyLUEeHUss KOHCTPYKLMU He
MPOUCXOANT.

6.30 [na KOHCTPYKUMWIA, 3a NpefeibHOe COCTOSHME KOTOPbIX MPUHMMAOT 06pa3oBaHue
MepBOro NIM Takoro KOoMmMyecTBa MaacTMYeCKMX LLapHUPOB, KOorfa cucTema npespailaeTtcs B
CTaTUYEeCKN ONpefe/IMMYt0 KOHCTPYKLMIO, pacyeT MO Hecyllei CrnocobHOCTU BedyT Ha
COBMECTHOE [ENCTBME YCWIMIA OT TemnepaTypbl WM Harpysku. [Ons KOHCTPYKUWIA, 3a
npefenbHOe COCTOAHME KOTOPbIX MNPUHMMAOT 06pa3oBaHMe MOCefHero MniacTuyeckoro
LapHMpa, Korfga cuctema MpeBpallaeTcs B MEXaHu3Mm, pacuyeT MO Hecylleld CnoCco6HOCTM
Be4yT METOAOM MpefenbHOro paBHOBECUS Ha [ENCTBME YCWUAWUIA OT Harpysku 6e3 yderta
TemnepaTypHbIX YCUNIA.

6.31 [1ns 60nbLUEi YacTN XKene306eTOHHbIX 3/IEMEHTOB NPU BO3AENCTBUM TEMMNepaTypbl
MOXHO [OMYCTUTb OMpefenieHne >XXecTKOCTU [A1A Hambosiee Harps>KeHHOro ceyeHuUs OT
COBMECTHOI0 BO3JeCTBUA TeMMepPaTypbl U Harpy3Kun, NpUHUMas ee NOCTOSHHON NO AAnHe
OQHO3HAYyHOM 3NKOPbl MOMEHTOB. [na 6Gonee TOYHOTO OMNpeAeneHus  ycunuii B
NpesBapuTeNIbHO  HAaMpPSHXKEHHbIX 3/IEMEHTaX, a TakKke B CXKaTbIX WAU  U3rnbaembixX
cnaboapmMMpoBaHHbIX 3/1EMEHTAX C HeHanpsiraemMoi apmaTypoil, Y KOTOPbIX y4acTKu 6e3
TPEWMH 3aHUMAIOT 3HAYUTE/IbHYIO AJIMHY MPO/eTa, >XEeCTKOCTb OMNpPeaenstoT C Y4eToM
pacnpefeneHns TPewWwmH No AnnHe 0T COBMECTHOMO BO3AECTBUA TemMnepaTypbl U Harpy3Ku.
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6.32 KpuBu3HY ene306eTOHHbIX 3/1EMEHTOB MOCTOSAHHOIO CEeYeHUs C TPeLLMHamu B
PacTAHYTOW 30HEe BbIYUCASIOT 419 Hanbosiee HaNPSXXEHHOrO CeYeHUs, a A1 APYTrUX CeYeHWii
MPUHMMAOT NPOMOPLMOHATILHO N3MEHEHMIO M3rM6atOLLEr0 MOMEHTA.

6.33 3HauMTeNbHaA 4acTb >Ke/e306eTOHHbIX 3/IEMEHTOB B YC/IOBMSIX BO3AENCTBUA
TemnepaTypbl paboTaeT C TpewmHamy B PacTaHYTOM 30He. [pu pacyete UX CNOCO60OM
nocnefoBateNbHbIX NPUGIMKEHWIA BHauane CTaTUYeCKU HeOonpeaesMMyt0 KOHCTPYKLUIO
paccunTbIBAOT Ha [AeWCTBME Harpysku W Temneparypbl NpU MUHUMaIbHOW YECTKOCTU
anemMeHTa. [na npefBapuTeNlbHO HAMNPSXKEHHbIX 3/EMEHTOB, paboTarolmx 6e3 TpeLyuH,
LileniecoobpasHo A8 NepBoro NPUOAKeHUS MPUHMMATb XKECTKOCTb 3/1EMEHTOB, KakK Ans
ynpyrom ctagum paboTsbl.

6.34 Tlpu KpaTKOBPEMEHHOM HepaBHOMEPHOM Harpese MO BbICOTe CeYeHUs
)ene306eTOHHOr0 3/1eMeHTa TEMMNEPATYPHbIA MOMEHT C MOBbILLEHNEM TeMMNepaTypbl CXKaToM
30Hbl HapacTaeT, M TEM MWHTEHCMBHEe, 4Yem O60/blle MPOLEHT apMMpOBaHWUSA W Bbllle
MPOYHOCTbL GeTOHa. MpK KPaTKOBPEMEHHOM HarpeBe KpainHero BO/IOKHA CXXaToi 30HbI 6eTOHa
10 500-600 °C HabntogaloTca HanboMbLL e TeMNepPaTypPHbIE MOMEHTBI.

MOMEHT OT HepaBHOMEPHOro Harpesa 6eTOHa MO BbICOTE CeYeHWs NPV PaBHOMEPHOM
Harpeee 6eTOHa MO [J/IMHE 3/MeMeHTa, 3ae/laHHOro Ha onopax OT MOBOPOTa, a TakXe B
3aMKHYTbIX paMax KO/bLEeBOro, KBagpaTHOro v MpsMOYrofibHOro O4YepTaHUi, MMEHOLLMX
O[MHAaKOBble CeYeHUs, ONpeaenstoT no opmyrne

1
Mt,cs,c = (Fj D, (6-49)
t

1
rge (— — KPUBKU3HaA OCK 3NEMEHTA OT USMEHEHNA TEMMNEPATYPbI, KOTOPYHO onpeaenatoT no
ri

(hopmynam (6.38, 6.40, 6.44, 6.45, 6.47);

D — XecTKoCTb ceveHus, onpeaensemas no opmyne (8.33).

6.35 MOMEHT npu OCTbIBAHUW OT YCAfKW W MOM3Yy4ecTn 6GeTOHa OMpefensatoT Mo
(hopmyrne (6.49), cunTas KpMBM3HY paBHOM CyMMe KPUBU3H OCK 3/1EMEHTA NPU OCTbIBaHWMN OT
yCaiKv 1 OT Mosi3yyecTn 6eToHa. KpMBU3HY OCU 3/1eMEHTA NPK OCTbIBAHWUW OT YCafLKu 6eToHa
BbIUMCNAKOT MO hopmyrne (6.40) 1 0T nonsyyecTy 6eToHa No hopmyne

(E) __08M, -M)) (6.50)
r), D ’ '

roe My 1 My — MOMEHTbI, BO3HMKatOLLME COOTBETCTBEHHO NMPU KPaTKOBPEMEHHOM U

[ANNTENbHOM BO3AENCTBUN TEMMNEpPaTypbl.

Hanbonblune TemnepaTypHble MOMEHTbI BO3HMKAKOT MpW MePBOM KpaTKOBPEMEHHOM
Harpese. [1py NOBTOPHbLIX KPaTKOBPEMEHHbIX Harpesax W A/IATEIbHOM Harpese
TemnepaTypHble MOMEHTbI MeHbLLe, YeM NPY NepBOM Harpese.

6.36 TemnepaTypHble MOMEHTbl B COOPHbIX XeNe306eTOHHbIX 3/1IEMEHTax TenoBbIX
arperaToBs 3aBUCAT OT BUAA CTbIKa apMaTypbl M NMPOYHOCTM pacTBopa B LUBe. TemnepaTypHble
MOMEHTbI B 3/1eMeHTaX CO CTbIKOBbIMW HaKNagKkaMu U3 apMaTtypbl 1 B LUBE:

C XKECTKMM pacTBOPOM MNPOYHOCTbO, PaBHONM MPOYHOCTM GETOHa, Takue XXe, Kak 1 B
MOHO/IMTHOM 3/IEMEHTE;

C pacTBOPOM MNAaCTUYHON KOHCMCTEHLMMW, MPOYHOCTb KOTOPOro B 3 pasa MeHbLue
MPOYHOCTN OETOHa, CneayeT YMeHbLUTb Ha 15 % ;

C Tenou30ALMOHHbLIM PacTBOPOM — YMEHbLUNTL Ha 30 %.
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TemnepaTypHble MOMEHTbl B 3/1EMEHTaX CO CTblKaMy apmaTypbl M3 KOCbIHOK W
HaKNafoK M3 NIMCTOBOW CTa/M U M3 YronkoB Ha 50 % MeHblle MOMEHTOB B 3/1eMeHTe 6e3
CTblKa.

6.37 [Mpn COBMECTHOM BO3AEACTBMM YCWAWIA OT TeMmnepaTypbl U Harpysku c
YBE/IMYEHNEM HArpy3Kn MPOUCXOAUT CHWKEHME TeMnepaTypHbIX YCUAWA  BCneacTeume
Pa3BMTUSA NNACTUYECKMX AethopmaLinii GETOHA M apMaTypbl. B anemMeHTe, KeCTKO 3aeNaHHOM
Ha onopax, Korfa MOMEHTbl OT Harpy3ku W TemnepaTypbl CYMMUPYHOTCS B OMOPHbIX
CEUeHUsX, TeMMepaTypHble YCWUAMS BAUSKOT Ha 06pa3oBaHMe MepBbIX MNAACTUYECKMX
LLIAPHMPOB, HO 3HaYeHMe KX CHMKaeTcs Ha 50 % K3-3a PasBMUTMSA NIACTUYECKMX AethopmaLuii
CXKaTns GETOHA M apMaTypbl, HarpeTbIX 10 BbICOKMX TeMMepaTyp. Ycunus npu 06pasoBaHnm
MepBbIX NNACTUYECKMX LLIAPHUPOB BYAYT PaBHbI

Mow = Mo + 0,5M , (6.51)

rae Mow, Mo M Mt — MOMEHTbI COOTBETCTBEHHO NpY 06pa3oBaHNK NePBbIX NIACTUYECKNX
LLIAPHMPOB Ha oropax, 0T Harpy3Ku 1 TeMnepaTypHOro BO3AeNCTBUS.

[lo 06pa3oBaHNA MepBbIX MIACTUYECKUX LUAPHWPOB Ha OMopax >XeCTKO 3afieflaHHOro
3/leMeHTa B MPO/eTe MOMEHT OT Harpy3kyM CHUXKAeTCs M3-3a 06pa3oBaHMsi TeMnepaTypHOro
MOMeHTa [pyroro 3Haka. [locne 06pa3oBaHWA OMOPHbLIX MIACTUYECKUX  LLAPHUPOB
YKene306eTOHHbIN 3N1EeMEHT MNPeBpaLlaeTcss B CTAaTUYECKM ONpPeAenMyt0 KOHCTPYKLUMIO.
TemnepaTypHbIiA MOMEHT B NpoJieTe NpPonajaeT, M OCTaeTCs TOMbKO MOMEHT OT Harpysku.
MonHoe paspyLUeHne 3fieMeHTa MPOUCXOANUT MpK 06pa3oBaHUM NIACTUYECKOro LiapHMpa B
cepeAvHe npofeTa, KOrfa B HArpeTom [0 BbICOKMX Temnepatyp apmaType pesKo
YBe/IMYMBAIOTCSA MNIaCTUYecKne aeopmanun.

6.38 PacuyeT 34aHuii U3 MOHO/IMTHOIO >KeNe306eTOHa, MOABEPraeMbIX BO3AENCTBUIO
MOBLILLIEHHbLIX TEXHOMOIMYECKUX TemnepaTtyp, CneayeT npou3BOAUTbL C UCMOMb30BaHWEM
cepTUdnLMpoBaHHbIX B PoccMM KOMMbIOTEPHbLIX MporpaMM, corniacoBaHHbix ¢ HUMKE.
CornacHo CIT 52-103 [7] npocTpaHCTBEHHas  KOHCTPYKTMBHas  cuUCTema  34aHuA
paccmaTpmBaeTCs Kak CTaTUYecKu HeornpegenvMmMas, cocTodlas W3 B3auMOCBA3aHHbIX
HECYLUMX KOHCTPYKTUBHbIX 3/IEMEHTOB, 06€ecneynBatOLMX MPOYHOCTb W YCTONYMBOCTb
34aHnA Npy aKcnyatauun B YCNOBUAX TEXHOMIOMMYECKOro Harpesa.

7 PacueT 3/1eMeHTOB GETOHHbIX M YKeNe306eTOHHbIX KOHCTPYKLIMIA
Mo npefesibHbIM COCTOSIHUAIM MepPBOA Fpynnbl

PacuyeT 6ETOHHbIX 3/1EMEHTOB MO MPOYHOCTN

7.1 BeTOHHble 3/1IeMEHTbl PacCUUTbLIBAKOT MO MPOYHOCTU Ha [eNCTBME MPOAOSbHbLIX
CKMMaKOLLMX CUT U HA MECTHOE CXXaTue Mpu NMOCTOSSHHOM HarpeBe W TeMnepatypax Bbllle
npefenbHO JoMYCTUMBIX 418 NpUMeHeHNns apmaTtypbl (Tabnuua 5.10).

7.2 PacyeT MO MNPOYHOCTW 3/71EMEHTOB OETOHHBLIX KOHCTPYKLUMIA, NOABEpPraroLmxcs
BO3JENCTBMIO  MPOAO/IbHOM  CXKMMAKOWEA CWUMbl M BbICOKMX  Temnepatyp, AO/DKeH
MPON3BOANTLCA 19 CEYEHMIA, HOPMasIbHBIX K UX NPOAO/bHOM OCK 6€3 yyeTa CONpPoTUBIEHNS
6eTOHa PaCTAHYTOIA 30HbI.

PacyeT BHELEHTPEHHO OCXaTblX 3/1eMEHTOB 6e3 Yyyera COMPOTUBNEHUA O6eToHa
PacTAHYTOM 30Hbl MPOM3BOAUTCH, MPUHUMAS, YTO AOCTMDKEHWE MNpefebHOro COCTOSHUA
XapaKTepu3yeTca paspyLueHnem cxaToro 6etoHa. ConpoTus/eHVe 6eTOHA CXKaTUI YCN0BHO
NpeLCcTaBNAeTCA HaNPSHXKEHUAMU, PaBHbIMU Rp tem, PABHOMEPHO pacnpesenieHHbIMU MO CXKaToi
30He ceyeHus (PUCYHOK 7.1).
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Rb,tem
N - Rb,lemAb

>

PrcyHOK 7.1 — Cxema ycunuii 1 antopa HanpsiXXeHWi B ce4eHU, HOPMasibHOM K MPOJ0/IbHON ocu
BHELIEHTPEHHO CXKaTOro 6eTOHHOI0 3/1EMEHTA, PacCYMTLIBAEMOrO0 6e3 yUeTa CONPOTUB/IEHUS
6eTOHa PacTsIHYTO 30HbI

7.3 Tlpn pacyeTe BHELEHTPEHHO CXAaTbIX GETOHHbIX 3/1EMEHTOB [JO/DKEH YUYUTbIBATHCSA
CMyYaiHbIin SKCLEHTPUCUTET NPOAO/bHONM CUMbI €4, ONPEAENSeMbIV COrNacHO YKasaHuaM 4.1.

SKCUEHTPUCUTET NPOAO/SBHOW CUMbI €g OTHOCUTE/IBHO LiEHTPa TSHXKECTU MPUBELEHHOIO
CeYeHVs paBeH CyMMe 3KCLEHTPUCUTETOB MNPOAO/bHOA CW/bl — OMNpeAenseMoro u3
CTaTMYECKOro pacyeTa KOHCTPYKLMM U cnyvainHoro. CnefyeTt yunTbiBaTh Takxe gedopmavum
OT HepaBHOMEPHOro HarpeBa 6eTOHa MO BbICOTE CeYeHWs, ONpeaensiemble corfacHo 7.15,
CYMMUPYA WX C 3KCLEHTPUCUTETOM MPOLO/bHON cunbl. Ecnv geopmaumm 0T Harpesa
YMEHbLLAIOT IKCLEHTPUCUTET NPOLO/BLHOM CUMbI, TO YUET UX HE NMPOU3BOAUTCS.

7.4 Ona 6eTOHHbLIX BHELEHTPEHHO CXaTbIX 3/1eMEHTOB Mpwu rmokoctn lo/i > 14, ana
MPAMOYTO/bHbIX cedeHnin npu lo/h > 4 1 pacnonoXKeHUn NPOLOSIbHON CXXMMatOLLel CUMbl B
npegenax rMorMepeyHoro CeyvyeHWs Heob6XOAUMO YUMTLIBATb B/IMSAAHWE HAa WX HECYLLYH
CNOCOBGHOCTbL MPOrnMBOB MYTEM YMHOXEHWNS 3HAYEHUS €9 HA KOAPMULMEHT 1.

PacyeT  BHELEHTPEHHO  COXaTblX  GETOHHbIX  3/IEMEHTOB,  MOABEPraLLMXcs
paBHOMEPHOMY 1 HepaBHOMEPHOMY Harpesy Mo BbICOTe CeYeHUs, NPOU3BOAUTCA U3 YC0BUSA

N < Rotem Ab, (7.1)

raoe Rotem — onpegenstot no opmyne (5.5);
Ap — NNoLaab CeveHMs CKaToi 30HbI 6ETOHA, OnpesensemMas U3 yC/ioBus, YTo ee
LIEHTP TSXKECTU COBMAAAET C TOUKOW NPUIOXKEHNS PaBHOAENCTBYHOLLENA BHELLUHNX
cun. N aneMeHTOB NPSMOYTO/IbHOIO cedeHuns A, onpegensietca no gpopmyne

% h
Ap = bh (1— eﬁ’ j (7.2)

7.5 BHELEHTPEHHO CXaTble 6ETOHHbIE 3/1EMEHTbI, B KOTOPbIX 06pa3oBaHMe TPELLWH He
[0MYCKAKOT MO YC/IOBUSM 3KCN/yaTalym, He3aBUCMMO OT pacyeTa no ycroButo (7.1) JoMKHbI
OblTb NPOBEPEHbI C YYETOM CONPOTMBIEHNS GETOHA PACcTAHYTOW 30HbI. NS NPSIMOYrO/bHbIX
CeueHuii Takas MpoBepKa BEAETCA U3 YCNOBUS

N < R,.bh |
Geh 1
h
rae Roe onpeaenstot no opmyne (5.7);
N — KO3(h(hMLMEHT onpeaenstoT no gopmyne (7.17), B KOTOPOW 3Ha4YeHNs Ner 1 D BbIUMCNSAIOT
no opmynam (7.18 n 7.19) 6e3 yueta apmatypbl.

(7.3)
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PacueT »e/1e306eTOHHbIX 3/1EMEHTOB M0 NPOYHOCTHN
OCHOBHBbIE NOIOXKEHUS

7.6 PacyeT No NpPOYHOCTU >Kee3006eTOHHbIX 3/1EMEHTOB B YCNOBUAX BO3AENCTBUA
TemnepaTtypbl Ha [e/iCTBME W3rnbaroLMx MOMEHTOB, MPOAONbHbLIX CUN (BHELEHTPEHHOE
oXatue UK pacTsXkKeHne) NPOU3BOAAT A/ CEYEHUIA, HOPMasTbHbIX K MX MPOLO/IbHON 0CK, Ha
OCHOBe NpefenbHbIX yeunuia. MpeaenbHble YCUINS B CEYEHUN, HOPMAbHOM K MPOAO/bHOM
OCW 3/1EMEHTA, OMpeAeNnstoT UCX0AA U3 CNeAyoLMX NPeLnoCbIIOK:

COMPOTMBNEHNE BETOHA PACTSHXKEHNIO NPUHMMAIOT PaBHbIM HY/IO;

COMPOTMBNEHNE OETOHA CXKAaTWUK MPeACTaBNAOT HaNPSHKEHUSMU, PaBHbIMUA Rptem W
paBHOMEPHO pacrpefenieHHbIMU M0 CXKaTol 30He BETOHa;

fehopMaLmn U HanpshkeHWs B apMatype OnpejenstoT B 3aBUCMMOCTM OT BbICOTbI
CXXaTON 30HbI BETOHE;

pacTArmBaloLLMe HanpsXKeHUs B apmatype MNpUHUMalOT He 06onee  pacyeTHOro
COMPOTUBNEHUA PACTAXKEHUIO Ryt ;

OKUMAKOLWMe  HanpshKeHNs B apmatype MNpUHMMalOT He 6ofiee  pacyeTHOro
COMPOTUB/IEHNA CXKATUIO Rt .

7.7 PacyeT MO MNPOYHOCTM HOPMa/bHBIX CEYEHWIn MPOM3BOAAT B 3aBUCUMOCTW OT

o X
COOTHOLLEHNA MexXaYy 3HaYEeHUAMU BbICOTbI CXKaTOM 30HbI 6eToHa X = h—, onpepenaemMbiMun
0

M3 COOTBETCTBYHLLMX YCNOBMIA pPaBHOBECUS, U TPaHUYHbIM 3HAYEHWEM OTHOCUTENbHON
BbICOTbl CXATOW 30HbI &r, NPV KOTOPOM Mpefe/ibHOe COCTOSIHME 3M1eMEeHTa HacTynaet
0JHOBPEMEHHO C JOCTVKEHMEM B PacTAHYTON apmaType Hanps>KeHus, paBHOTO pacyeTHOMY
COMPOTUB/EHNUIO Rst.

3HaueHue &g onpeaenstoT no gopmyne

X 0,8
fp= R (7.4)
ho 1+ es,el
eb,ult
OTHocUTeNbHas fedopMaLms PacTAHYTOM apMaTypbl MPU HANPSHXKEHNSAX, PaBHbIX Rst
R
Esel = == (75)

st
OTHOCUTENBbHYIO [edhopMauMio CKaTtoro 6eToHa Mpu KpaTKOBPEMEHHOM HarpyXXeHuu
Epult M HAMPSHKEHUAX, PaBHbIX Rp tem, MPUHUMAIOT PaBHOW €n2 MO Tabnuue 5.6.
3HaueHue &g ONpeaenstoT B 3aBUCMMOCTM OT K/acca apmatypbl no tabnuue 7.1.
Ta6bnuuya 7.1

Knacc Bpr1200 K1400
apwarypsr [A240 | A300 | A400 | AS00 | B500 | AS40 | AGOD | ABOD | AL000 | %S [B#1400 | BRLS00|\ o
3'“22”"‘” 061 | 058 | 0,53 | 0,49 | 050 | 0,62 | 0,43 | 041 | 039 | 037 | 036 | 030 | 0,33

[MPOYHOCTb CEYEHNIN N3rMbaeMbIX 31EMEHTOB

7.8 T1poBepKy NPOYHOCTM NPAMOYrO/IbHOTO CEYEHNSA U3rMbaeMblX 3/1IEMEHTOB (PUCYHOK 7.2)

o X
NP1 BO3AECTBUM TeMMePaTypbl MPOU3BOASAT U3 YCoBMS Npu & < h—s &r Mo thopmyne
0

M < Rb,tem b x (ho - 0,5)() + Rsct A's (hO 'a.'). (76)
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R.A,

Rb.tem Ai:

Ll R.A,

A

PucyHOK 7.2 — Cxema yCWUIuiA 1 antopa HanpsiKeHU B CEHEHWM, HOPMasIbHOM K MPOA0/IbHOMN OCK
N3rn6aemMoro »ene306eTOHHOIO 3/1EMEeHTa, NMPW pacyeTe ero rno NPOYHOCTU

BbICOTY CXaToW 30HbI X ONPEeAENstoT No popmyne

X = RStA‘S - RSCt'A% , (77)
Rb,temb

roe M — MOMEHT OT BHELLHEV Harpysku 1 TeMNepaTypHbIX YCUMNIA.
7.9 Ons n3rnbaemblx 3MEMEHTOB, UMEIOLLMX MONMKY B CXAaTOW 30HE (TaBpOBble M

X
[BYTaBPOBble CeuYeHus)) npu & < h—s &k , NPOBEPKY NMPOYHOCTU CEYEHWs| ONPedenstoT B
0

3aBMCMMOCTM OT MOJIOXKEHUS TPaHNLbI CXKATOl 30HbI (PUCYHOK 7.3).
Ecnu rpaHumLa cxaToii 30Hbl MPOXOAUT B MOJIKE, TO COBNOAAETCS YCN0BUE

Rst As £ Rbtem b's 't + Rset A's . (7.8)
PacuyeT npomn3BogsaT no cdopmyne (7.6), Kak Ana NpsSMOYrosibHOro CeYeHNs LIMPUHOW b's.
Ecnu rpaHmua cxxaTol 30Hbl MPOX0oANT B pebpe, To ycnosume (7.8) He cobnodaeTcs, 1 pacyeT
NPOM3BOAST NO hopmyrne

M < Rb,tem b x (ho - 0,5X) + Rb,tem(b1f - b) h's (ho - 0,5h’f) + Rsct A's (hO - 3-1)- (79)

BbICOTY C)KaToi1 30HbI 6eTOHA X ONpeaenstoT no Gopmyne

_ RuA ~RuA Ry b —b)

= —— (7.10)

b,tem
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PucyHok 7.3 — MonoxxeHne rpaHunLbl CKaToi 30HbI B CEUEHMM N3rnbaemoro
XKesie306eTOHHOT 0 31eMeHTa

7.10 3HayeHue b’s, BBOAMMOE B pacyeT, NPUHUMAaOT M3 YC/OBUS, YTO LLUMPUHA CBeca
MOJIKM B K&XAYH CTOPOHY OT pebpa fo/mkHa ObiTb He 60nee 1/6 nponeta afnemeHTa npu
Ha/IMummM nonepeyHbix pedep nnm npu h’s = 0,1 h — He 60/1€e NONOBUHBI PACCTOAHUS B CBETY
MeXZAy NPOoLO/bHbIMK pebpamu.

Mpy OTCYTCTBMKU MOMEPEYHbIX pebep WAn Npu pacCTOAHUAX MeXAY HUMK GO0NbLUKX,
4yeM paccTosHUA MeXAy NPoAobHbIMK pebpamu, 1 npn h’s< 0,1 h npuHumaetca b’sr =6 h's.

[Py KOHCOMbHBIX CBECax MOJIKU:

npy h’y 20,1 h npuHumaeTca b’s=6 h’;

npn 0,06h<h’t<0,1h npuHumaeTca b’s=3 h’;

npn h’s <0,05h cBecbl MOMIKM He YUUTbLIBAIOT.

7.11 Tpun pacyeTe MO MPOYHOCTN U3rMbGaembiX 3/1EMEHTOB HeoOX0AMMO cob6t0A4aTb
ycnosue X < &rho. B cniyyae Korga no KOHCTPYKTUBHbLIM COOOPaXKEHUAM WM MO pacyeTam rno
npefenibHbIM - COCTOSAHWAM  BTOPOM  FPyNnnbl M/oWaAb PacTAHYTON apmaTypbl MpUHATA
6onbLUeR, Yem 3TO TpebyeTcs Ans cobnogeHNs ycnoBms x < &rho, AonyckaeTcs npeaenbHbIi
n3rmbaroLmin MomeHT M onpegensTb nNo gopmynam (7.6 n 7.8), NOACTaBNAS B HUX 3HAYEHUA
X < &ho.

3HaueHue & onpeaenstoT no gopmyne (7.4) n no Tabnuue 7.1.

7.12 Tpy CUMMETPUYHOM apMMPOBaHUN M3rnMbaemoro aneMeHTa, Korga Rst As = R'sct
A’s, MPOYHOCTb CEYEHMNS ONPeSenatoT no gopmyse

M <Rst As(ho-a’). (7.11)
Ecnn BbluncneHHas 6e3 y4yeTa cxaTtoil apmaTypbl (A’s = 0) BbICOTA CXaTOW 30Hbl
X < 2a’, To B thopmyny (7.11.) noacTaBNsaOT BMeCTO a’ 3HaveHue 0,5X.
[MPOYHOCTb BHELLEHTPEHHO CXKAaThbIX 31eMEeHTO0B

7.13 TlpoBepKY MPOYHOCTM MPSAMOYTONbHBIX CEYEHWIA BHELIEHTPEHHO CXKaTbIX
3M1EMEHTOB CMeAyeT NPOU3BOANTbL U3 YC/IOBUS
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N e < Rpem b X (ho - 0,5X) + Rgct As (hO - a’), (712)

rae N — NpoAonbHas cuna OT BHELLHEW Harpy3Kun 1 TeMnepaTypHbIX YCUWIA.
BbICOTY CXaToii 30HbI (PUCYHOK 7.4) onpeaensitoT

X
npn § = = <x
pu & . <%

X = N + RstAs B RsctAs ; (713)
Rb,tem
nprnE= 2 > &
ho
1+Xg ,
N + RstAs 17_ RsctAs
— —Xg

X = T . (7.14)

R
biem ho (1_XR)

PaccTosH1e OT TOYKM MPUIOXKEHUS NPOAOMLHON cubl N [0 LeHTPpa TSHXKECTU CeYeHus
PacTAHYTOM U MeHee CXKaToi apMaTypbl paBHO

0

!

+e,; (7.15)

e=60l’]+ t

M
eo=—. (7.16)
N
3HayeHune KOBde)I/ILI,I/IeHTa, y4nTbiBaroLWEero BanaHne npoaonbHoro n3rnba anemMeHTa Ha

ero HecylLyto crnoco6HOCTb, OnpeaensitoT Nno opmyne

1
n=—x - (7.17)
1- 4
Ncr
YCOBHYIO KPUTUYECKYHO CUMTY OMPEAEenstoT no opmysne
p’D
Ner = > (7.18)
I0
N
‘-m Rh.h"lh
) [ —— R
-
!
== o
| RA, e
y I __/’J:""
P

PUCyHOK 7.4 — Cxema yCunuii u antopa HanpshkeHuii B CeYeHUN, HOPMasibHOM K MPOoA0/IbHONM 0CK
BHELIEHTPEHHO CXKaToro Xene306eTOHHOI0 3/1eMeHTa, MPU pacyeTe ero No NPOYHOCTYU
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7.14 YKeCTKOCTb »Kene306eTOHHOI0 3/1eMeHTa [JoNyCcKaeTcs onpeaensTb no hopmyne

=— 015E, J +0,7E,J,, (7.19)
I (0’3"' d, )

rae J, Js— MOMEHTbI UHEPLMUN COOTBETCTBEHHO GETOHHOIO CEYEHNSA U CeYEHNS BCel
MPOLONLHON apMaTypbl OTHOCUTE/IbHO LIEHTPa TSHXKECTMU MOMNEePeYHOro ceyeHms
3NEMEHTE,;

Ebt, Est—mogynm ynpyroctu 6eToHa 1 apmaTypbl, orpegenstoT no gopmynam (5.9 n 5.18);
@1 — KO3((DULMEHT, YUNTbIBAIOLMNIA BIUSHUE A/IUTENILHOMO AENCTBUS HArpy3Ku Ha

nporun6é anemeHTa B NpeAe/ibHOM COCTOSHWUW, ONpesenseTcs no gopmyne

o= 1+ﬂ , (7.20)
Ml
rae M1, Miz — n3rubaroLyie MOMeHTbI BHELLHMX CUT OTHOCUTE/IbHO LIEHTPA TSXXECTU CeYeHMs
pacTAHYTOM (MM MEHee CXAaTOi) apMaTypbl COOTBETCTBEHHO OT AENCTBUSA
MOJIHOW Harpy3Ku v OT LeCTBMS MOCTOSAHHBIX U A/INTENIbHBIX Harpy3oK.
OTHOCUTENbHOE 3HAYEHME IKCLEHTPUCMTETA NPOLO/IbHON CUSTbI

e
e = FO HO He MeHee 0,3. (7.21)

7.15 TlpomonbHbIA M3rM6 (Npormé) anemeHTa OT HEPaBHOMEPHOrO BO3AENCTBUS
TemnepaTypbl M0 BbICOTE CEYEHUS ANEMEHTA ONPeAenstoT no dopmyne

6 = Gj 12/8, (7.22)
t

1 o
rae (—j — KPVBW3HA NPOAO/LHON OCU 3N1EMEHTa OT TEMMePaTypbl, ONpeaensieTcs no
r t

(hopmynam (6.34, 6.38, 6.44, 6.45, 6.47);
lo — pacyeTHas gnuHa anemeHTa (7.17).
7.16 MpoBepKy MNPOYHOCTU NPAMOYTO/bHbIX CEYEHUI BHELEHTPEHHO CXaTbIX 3/IEMEHTOB C
apMaTypoi, pacrnonoXeHHON Yy NPOTUBOMO/MOXKHbLIX B MAOCKOCTU U3rnba CTOPOH CEYeHWs,

o h I
MPU 3KCLEHTPUCUTETE MPOAONBHON CUMbl €y < 20 M TMBKOCTM FOSZO, MPOU3BOAST MO

(hopmyne
N = @t @ (Rotem Ared + ZRest As), (7.23)

rae Ared — NPUBELEHHAA MOLLAAb NPSAMOYTO/IbHOrO CeYeHUs, onpegensemas no opmyne
(6.16);
>Rest As — CyMMa Mpou3BeAeHuUid nnoLafeli Npofo/bHOM apMaTypsbl, YCTaHaBIMBaeMOM
MO KaXX0i CTOPOHE CEYEHUS, Ha pacyeTHbIe COMPOTUBEHNS, ONpefeniseMble B
3aBMCMMOCTU OT TemnepaTyp no opmyne (5.20);
@ — KO3DPULMEHT NPOAONLHOIO U3rnoba;
@t — KO3(D(ULMEHT, YUNTbIBAIOLLMIA BNIMSHME HArpeBa Ha NPOA0/bHbIA U3rmb. Mpw
TemnepaType 6eTOHa B LieHTPe TSHXKECTU CeUEHNSA:
100°C =0,95, 200°C ¢=0,90, 300°C @:=0,85,
500°C @=0,75, 700°C :=0,65;
lo — pacueTHas g/ivHa anemeHTa, cm. 7.17.
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Ta6bnuuya 7.2
lo/h 6-12 16 20
lo/d 5-10 14 17
Q 0,90 0,80 0,70

7.17 PacyeTHYt0 AnMHY lo BHELEHTPEHHO CXaToro 3/emMeHTa OnpeaensalT Ans
KOHCTPYKLMW C Y4eTOM ee [edhOpMMPOBAHHOTO COCTOSHWUA MpY Hanbosee HeBbITOAHOM A5
[AHHOr0 3/1IeMeHTa pPacrofiOKEHUN  HArpys3ku, MpPUHMMAs BO BHUMaHWE Heynpyrue
AeopmMaummn MaTepraios 1 HAIMYME TPELLMH.

Jonyckaetca pacyeTHyr0 AAMHY lo 3nemeHTa MOCTOSAHHOTrO MOMepPeYyHOro CevyeHus Mo
AnvHe | npu geincTBum NPOAOLHOW CUMbI NPUHSATL PaBHOIA:

a) [14 3/1EMEHTOB C LUAPHMPHBLIM ONMpaH1eM Ha ABYX KoHuax — 1,01,

0) 4Na 31eMeHTOB C XKECTKOW 3afeNikoli 6e3 noBopoTa OMOPHOI0 CeYeHWUs Ha OAHOM
KOHLLe 1 He3aKpeneHHbIM ApYrMMm KOHLOM (KOHcosb) — 2,01;

B) A/191 3/1EMEHTOB C LUAPHUPHbIM ONUPaHEM, HECMELLAEMbIM Ha O4HOM KOHLIe:

C XKECTKOW, 6€3 NOBOPOTA 38JEMKOM ... ..v v veeeevneveneeeneeanenens 0,71;

C NOAAT/IMBOM, C OrpaHUYeHHbIM MOBOPOTOM 3a€e/KOMA. ..... ........ 0,91;

r) [ANA 3NeMEHTOB C NOAAT/IMBbIM  LUAPHUPHBLIM  OMUPaHWeM, LOMYCKaroLWMM
OrpaHWYeHHOe CMeLLeHKe onopbl Ha OAHOM KOHLE, & Ha APYrom KOHLE:

C XKECTKOM, 6e3 NoBopoTa 3a€e/KOiA. . P <

C NoAaTAMBON, C OrpaHNYeHHbIM I'IOBOpOTOM 3a,u,em<om ............. 2,0l;

[) 4N 3/1eMEHTOB C HeCMeLLaeMbIMM 3afe/IKaMU Ha [BYX KOHLax:
XeCcTKnmMu, 6e3 noBopoTa... T ) N <1
nogatMBbIMU, C orpaqueHHbuvl I'IOBOpOTOM .......................... 0,8l

€) O/151 3/1leMEHTOB C OrpaHNUYeHHO CMeLLaeMbIMM 3afe/IKaMu Ha ABYX KOHLaX:
XeCTK1Mu, 6e3 noBopoTa... P 0 <] I
nogatMBbIMK, C OI'paHVIl-IEHHbIM I'IOBOpOTOM ............................ 1,2l.

[MPOYHOCTb PaCcTAHYThIX 3N1eMEHTOB

7.18 TpoBepKy MPOYHOCTU Xene3006eTOHHbLIX 3/IEMEHTOB MPAMOYIO/IbHOMO CEeYeHUs
MPOBOAAT NO (hopMynam:
MPpW LEHTPa/IbHOM PacTsHXXeHUN:

N < Rst Asitot (7.24)

rae Astot — NIOLLAAL BCE NPOAOLHON apMaTypbl;
MPU  BHELEHTPEHHOM PacTHXKEHWM W MPOAOSbHOM Cue, MNPUIOXKEHHOW MeXay
ycunuamu B apmaType S n S’ (pUCYHOK 7.5, a):

N e<Rg A (hO - a’); (725)
N e < Rst As (ho —a); (7.26)

NpU NPOAONLHON cune, NPUNOXEHHOW 3a Npeaenammn PacCcTOAHUA MEXAY YCUNNAMU B
apmatype Su S’ (pUCyHOK 7.5, 6):

N e< Rb,tem b x (hO - 0,5)() + Rsct As’ (hO - a.') . (727)
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BbICOTY CXaToli 30HbI ONPeAenstoT No gopmyne
X = RstAs _RsctAs, -N ;
Ry enD
ecnu X > &g ho, TO B ycnosue (7.27) noAcTaBAstoT X = &g ho.

PaccTosiHMe OT pacTArnBaroLlelri NPOAO/bHON CUMbl O PaBHOAENCTBYHOLLEN YCUNIA B

apmaType onpefenstoT no gopmyne (7.15) 6e3 KoahpuumeHTa 1), T.K. HET AONONHUTENLHOIO
NPOAONLHOr0 13rnba OT pacTArMBatoLLel CUnbl, 1 6€3 et .

(7.28)

ajl

“w _:\AI‘
3 E:‘.’ = .';* l“h
- =
._{:N |
. e R.A, - L
) N
a)
o R _ Al
1 B A
| ——| RumAuf A
.F'u T '.:
ﬂ" R—uf"l
!__ ‘?*Jl - "y /..’f__.-.
i . i
-l IN i ﬁ/f_ b

a — npogonbHas cuna N NpuioXeHa MeXay paBHOAEWCTBYOLWMMM yeunuii B apmatype Su S';
6 — TO e, 3a Npegenamy pacCTOAHMA MeXAy PaBHOAEMCTBYOLLMMI YCUWiA B apmaType S un S'.

PucyHoK 7.5 — Cxema ycunuii u antopa Hanps>keHuii B CEYEHNN, HOPMasIbHOM K NMPOA0bHO 0cK
BHELIEHTPEHHO PaCTSAHYTOrO >Ke/1e306eTOHHOI 0 3/1EMEHTA, MPWU pacyeTe ero No NPOYHOCTU

MpoBepKa NPOUYHOCTN HOPMa/IbHbIX CeYEHNIA
Ha OCHOBe AehopMaLMOHHOM Moaenn

7.19 Mpy pacyeTe NPOYHOCTU B YCNOBUAX BO3LEWCTBUS TemnepaTypbl YCuUius u
AehopMaLmn B Ce4eHUN, HOPManbHOM K MPOLO/LHOM OCU 3/1eMeHTa, OMpeenstoT Ha OCHOBE
AethopMaLMOHHON MOAEeNN, UCMONb3ya YPaBHEHUS PAaBHOBECUS BHELLHMX CU U BHYTPEHHUX
YCUNIMIA B CEeYEHUM 3/leMeHTa C Y4YeTOM W3MEHEHMsi CBOMCTB 6GeToHa W apmatypbl OT
BO3/eNCTBUA TeMMNepaTypbl.

O6Lme MOMOXKeHWsT pacyeTa, pacyeTHble 3aBUCUMOCTM  MeXAY YCUIUAMU  W”

AechopmaLmsmm, METOAMKA pacyeTa Nno NPOYHOCTY HOPMa/bHBIX CeueHUiA NpuHMMatoT no Crl
52-101 [1].
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BeTOH Mo BbICOTE CeuyeHMsi pa3dMBalOT Ha 3/7EMEHTapHbIE Y4acTKM C Of4MHAKOBO
AeopMUpyeMbIMI CTEPXKHAMM apMaTypbl. Juarpammy aeopMnpoBaHns 6eTOHa Ha cXKaTue
CTPOAT AN CpefHeil TemnepaTypbl 6GeTOHa CXaTol 30Hbl (pUCyHOK 5.1). [Auarpammy
AeopMUpoBaHUS apMaTypbl CTPOAT And TemrnepaTypbl ee HarpeBa (pucyHok 5.2). o
MOMEHTa paspyLleHns CO6MH0AAeTCa YC/OBME PABHOBECWS BHELUHMX CUT U BHYTPEHHMX
YCUIA C Yy4ETOM NAOCKOro AehopMmnpoBaHns ceveHmsi. MOMEHTHYHO OCb YA0GHO BbIGMPaTh
Ha CXXaTol rpaHn CeYeHus.

Kputepvem ucuyepnaHus MNPOYHOCTM HOPMaNbHOIO CeYeHWst SBNSIETCS [LOCTUKEHUE
KpaeBoW gepopmalimein cxkatoro 6eToHa ee NpeAenbHOro 3Ha4YeHUS €py.

B cXKaTbIX KO/IOHHAaX NPW YeTbIPEXCTOPOHHEM BO3AENCTBMM TeMnepaTypbl ONpeaenstoT
pacnpefeneHve TemnepaTtyp MO CEYEHUK KOMOHHbI. CeyeHne pa3buBalOT Ha Mofble
NPAMOYTONbHUKN C  OAMHAKOBOW TemnepaTypoli Harpesa, [A1s KOTOPbIX MPUHUMAOT
paBHOMEPHOE pacnpefeneHne HanpshkeHuid. CTpoAT guarpaMmbl 4eOpMMpoBaHUS GETOHa
AN TemnepaTypbl HarpeBa CepefivHbl TONWMHBI KaXA0ro y4yacTka 6eToHa M guarpammbl
AethopMMpoBaHNs apMaTypbl 419 TeMMepaTypbl ee Harpesa.

3a npefgenbHoe 3HauyeHve [fedopMaunii  YKOPOYeHMs C  OfLHO3HAYHOW  3MHOPON
HanpsHXKeHWn 1 aedopMaumini NPMHMMAOT MpeAenbHY0 AehopMaLMio HarMeHee HarpeToro
6eTOHa B CeYeHMM Nnpy OAHOPOAHOM HanPSHKEHHOM COCTOSIHUM €pp MPWU HYNEBOW KPUBU3HE B
CeYeHUN.

Mo Auarpamme Aed)OpMMPOBaHMS ANS KaXKAOr0 yyacTKa OMpeaensitoT HanpsHXKeHus B
6eToHe W B apmaType, COOTBETCTBYHOLME Mpede/sibHON Aedopmaumm 6GeTOoHa HaMMeHee
HarpeToro y4yacTka.

MpPOYHOCTL CeYeHMs MPOBEPSETCS 13 YPaBHEHWSI PaBHOBECKS.

PacueT npoyHoOCTH YKeNe300eTOHHbIX 3/1eMEHTOB
Ha ,U,GI7ICTBI/I€ nornepeyHbIX CJ1

OO6LuUme Nono>KeHus

7.20 PacyeT rno NpPOYHOCTM XKene306eTOHHbLIX 3/1EMEHTOB MNP AENCTBMM NOMepeYHbIX
CUN NPOM3BOAAT Ha OCHOBE MOAENM HAK/IOHHbIX CevyeHWil. MMpu pacyeTe MO MOLeM
HaKNOHHbIX CeYeHUIn LO/MKHbI ObITb 06ecrneveHbl NMPOYHOCTL 3/IEMEHTA MO MOSI0Ce MEXAY
HaK/IOHHbIMW CEYEHUAMU W MPOYHOCTb MO HAK/IOHHOMY CEYEHMIO Ha AelCTBME NOMepeyHbIX
CWN, a TaKXKe NPOYHOCTb MO HAKNOHHOMY CEYEHWNIO Ha [JeiACTBME MOMEHTA.

MPOYHOCTL MO HAK/IOHHOW MOM0OCe XapaKTepu3yeTCs MaKCUMa/lbHbIM  3HaYeHUeM
MOMEPEYHON CU/bl, KOTOPOE MOXET ObITb BOCMPUHATO HAK/IOHHOW MOJSIOCOM, HaxXoAALlencs
nof BO3LEVCTBMEM CXMMAIOLLMX YCUAMIA BLOMb MONOCHI W PacTATMBAKOLMX YCUINIA OT
MOMNepPeyYHon apmatypbl, nepeceKkatoLleil HaKNOHHYI nosocy. Mpyu 3TOM NPOYHOCTbL BeTOHa
OMpeaenstoT Mo COMPOTUB/IEHNIO GETOHA OCEBOMY CXATUIO C YYeTOM B/MNAHUS C/IOXXHOIO
HanpPsYXXEHHOr0 COCTOSHMSI B HAK/NOHHOW NOMOCce W CpefHei TemrnepaType HarpeBa 6eTOHa
HaK/I0HHOM MONOCHI.

7.21 PacyeT Mo HaK/NOHHOMY CEYEHWMIO Ha AECTBME MOMEPEYHbIX CU MPOM3BOAAT Ha
OCHOBE YpaBHEHMSI PABHOBECUSI BHELLHMX WU BHYTPEHHUX MOMNepeyHbIX CU/, AeNCTBYIOLMX B
HaK/IOHHOM CEeYEeHUW, C A/IMHON MPOEKLMN «C» Ha NPOAONbHYIO OCb 3NemMeHTa. BHyTpeHHMe
rnorepeyHble CU/bl BKIKOYAKOT MOMNEPEYHYHO CUY, BOCMIPUHUMAEMYIO 6ETOHOM B HaK/IOHHOM
CeYeHUM, U TMOMEepPeYHy0 Cuy, BOCMPUHUMAEMYH Mepecekarolleil HaK/IOHHOe CeyeHue
nonepevyHon apmatypbl. pyv 3TOM MNOMNepeyHble CU/bl, BOCMPUHUMaEMble 6GETOHOM W
MoMepeyHon apmaTypoi, onpesenstoT No CONPOTMUBIEHNAM BETOHA M NOMepeYHor apMaTypbl
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PACTSXKEHUIO C YYETOM [/IMHbI MPOEKLMM «C» HAK/IOHHOTO CEYEHUs M MaKCUMaslbHOl
TemrnepaTypbl Harpesa NnonepeyHon apMaTypbl U 6eToHa.

7.22 PacyeT M0 HakNOHHOMY CEYEHWIO Ha [eiCTBME MOMEHTAa NPOW3BOAAT Ha OCHOBE
YpaBHEHWS! PaBHOBECUS MOMEHTOB OT BHELUHWMX W BHYTPEHHUX CWJ, [eACTBYHOLWMX B
HAKNOHHOM CEeUYEHUN, C [/INHOIN MPOEKLMMN «C» Ha NPO/O/LHYIO OCb 31eMeHTa. MOMEHTbI OT
BHYTPEHHMX CU/T BK/IKOYAKOT MOMEHT, BOCMPUHUMAEMbI NMEPeceKatoLLeil HaKNOHHOE CeUeHne
NPOAONbHOM  PacTAHYTOW apMaTypoi, W MOMEHT, BOCMPMHUMAEMbIA MepeceKatoLeli
HaK/IOHHOE CeyeHMe TMOoMepeyHol apMaTypoil. Mpu 3TOM MOMEHTbI, BOCMPUHMMAaeMble
MPOLONLHOM M NOMNepPeyHOr apmaTypoi, ONpesenstoT No COMPOTMBEHWAM NPOAO/LHON 1
MOMepeYHon apMaTypbl PaCTSXKEHUIO, C YHETOM A/IMHbI MPOEKL MM «C» HAKNOHHOIO CEYEHUS U
TemnepaTtypbl Harpesa MpPOLOSLHOM apMaTypbl M MakCUMa/bHOW TemmnepaTypbl Harpesa
MonepeyHon apMaTypbl.

PacueT >Kene306eTOHHbIX 3N1eMeHTOB MO NOM0Ce MeXK/Y HAKNOHHLIMU CEYEHUSIMU

7.23 PacueT M3rnbaemMbix Xene3o6eToHHbIX 3/1eMEHTOB MO GETOHHOW MOM0ce MeXay
HAKMOHHBLIMU CEYEHUSIMM MPOU3BOASAT U3 YC/IOBUS

Q < @o1Rotembho, (7.29)
rae Q — nonepeyHas cuna B HOPMasIbHOM CEUEHUU 3MIEMEHTA; KO3MMULIMEHT Pp1 = 0,3.

PacueT >kene306e TOHHbIX 31eMEHTOB MO HaK/NOHHbIM CEYEHUAM Ha ,D,eVICTBMG
nonepevHbIX Cun

7.24 PacuyeT u3rnbaembix 3/1€MEHTOB MO MPOYHOCTM B HAK/IOHHOM CeYeHUn (PUCYHOK
7.4) Npou3BOAAT U3 YCNOBUSA

Q < Qb + st (730)

rae Q — norepeyHas cuia B HAKNOHHOM CeYeHUM C A/IMHHOM NPOEKLUN «C» Ha MPOAOSIbHYH
OCb 3/1EMEHTA, PaCcnONOXEHHYO MO OfHY CTOPOHY OT pacCMaTpUBaeMoro
HaK/IOHHOIO CEYEHMS.
Qb — nonepeyHas cuna, BOCNpUHMMaemas 6eTOHOM B HAK/TOHHOM CeYeHUK, onpesensemas
no chopmyne

b= J b2Reubg

Q , (7.31)

HO NPUHMMAIOT He 6osee 2,5Rpu bho v He MeHee 0,5Rpt b ho; Qb2 =1,5.
PacyeTHOe conpoTuBeHne 6eToHa pacTsXXeHUIo Ruy onpegenstot no dopmyne (5.7).
Qsw — nonepeyHas cuia, BOCMPUHUMAEMas MOMEPEYHON apmaTypoli B HaK/IOHHOM
CeyeHuK, onpegensemas no opmyne

Qsw = @sw Qsw C, (7.32)
rae @sw = 0,75 1 ycunve B NnornepeyHoit apMaType Ha euHuILY ANHbI 3NeMeHTa

R
Qow = —“S“ A (7.33)

w
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PacueT npou3BOAAT AN psfga PacrnofNoXXeHHbIX MO [A/IMHe 3M1eMeHTa HaKIOHHbIX
CeYeHWUi i Mpu Hambosnee OMacHON ANMHEe MPOEKLMW HAKMOHHOTO CEYEHWS  «C», KOTOPYHO
NMPUHUMAIOT He MeHee ho 1 He 6onee 2ho.
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PucyHoK 7.6 — Cxema ycunuii B HAKNMOHHOM CEYEHUM 3/1EMEHTA C XOMyTamMu NP pacyeTe Ha feicTBue
MoMepeyHbIX CUN

7.25 J[lonyckaeTca NPOM3BOAWTL pPacyeT HAaK/IOHHbIX CeYeHWi, He paccMmaTpuBas
HaK/IOHHble CeYeHWs MpY OMnpefeneHNn MOMEepeyHOn CUMbl OT BHELUHEN Harpysku, u3
ycnosus

Q1 < Qo1+ Qsw1, (7.34)
rae Q1 — MonepeyHas cunia, B HOPMasbHOM CEUEHMM, He PacCMaTprBaeMas OT BHeLLHel
HarpysKu;
Qor=0,5Rnt b ho; (7.35)
Qsw1 = Gsw ho . (7.36)

Mpy pacnonoXeHU HOPMasbHOrO CEYEHUS, B KOTOPOM YUMTbIBAKOT NOMNEPEYHYHD CUNYy
Q1 B6/M3M OMOPbI Ha PaccToOsHUKM a MeHee 2,5ho, pacyeT u3 ycnosus (7.34) npon3BoasT,
YMHOXas 3HayeHus Qpi, orpegensemoe no gopmyne (7.35), Ha KoapduuymeHTt 2,5 ho/a, HO
NPUHMMatOT 3HaveHne Qb1 He 60nee (2,5Rnibho). Mpn pacnonoXkeHn HOPMabHOrO CeYeHus,
B KOTOPOM Y4MTbIBatOT NOMEPEYHyo cuniy Qi, Ha pacCTOAHUN a MeHee ho, pacueT 13 ycnoBus
(7.34) npou3BOAAT, YMHOXas 3HaveHus Qswi, onpegensemoe no opmyne (7.36), Ha
koathmumeHT a/h, . MonepeuHyo apmaTypy y4uTbIBalOT B pacyeTe, ecm CobnoAaeTcs

ycnosune
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Osw > 0,25Rpit bho . (7.37)

MOXHO yuMTbIBaTb NOMEPEYHYIO apMaTypy ¥ NPV HEBbIMOIHEHWM 3TOMO YC/I0BUA, EC/N
B ycnosuu (7.30) NpyHUMATb

Qv=4¢2hZ qeu/cC. (7.38)

o o S
LLIar nonepeyHo apMaTypbl, y4UTbIBaEMbINA B pacyeTe, h—W [O/MKeH ObITb He 60/1bLue
0

3HayeHunA
sw.max - RbttbhO

h Q

(7.39)

Mpy OTCYTCTBMM MOMEPEYHO apmatypbl WM HapyLeHWM YKa3aHHbIX BblLle
TpeboBaHWin pacyeT nNpom3BogsaT u3 ycnosus (7.30) unm (7.34), npuHmumas yeunus Qsw vnu
Qswi paBHbIMW Hyno. [lonepeyHas apmatypa [O/DKHA OTBeYaTb KOHCTPYKTUBHBLIM
Tpeb6oBaHMAM.

PacueT >kene306e TOHHbIX 31EMEHTOB N0 HAK/IOHHbIM CEYEHMAM
Ha lD,GVICTBVIE MOMEHTOB

7.26 PacyeT »ene306eTOHHbLIX 3/IEMEHTOB MO HAK/MOHHLIM CEYEHUSIM Ha [AelcTBue
MOMEHTOB (PUCYHOK 7.7) NPOU3BOAAT 13 YC/I0BUA

M < Ms + Msw, (7-40)

rage M — MOMEHT B HaK/IOHHOM CEYEHWU C A/IMHHON MPOEKUMU C Ha NPOAO/bHYK OCh
3M1eMeHTa, OnpeaensieMblii 0T BCEX BHELUHUX CWA/1, PACMOIOXKEHHBIX MO OAHY CTOPOHY
OT pPacCcMaTPMBAaEMOr0 HAKMOHHOFO CEYEHWsl, OTHOCMTENIbHO KOHLA HaKMOHHOIo
ceyeHns (Touka 0), MPOTMBOMOMIOXHOTO KOHLY, Y KOTOPOro pacrofaraercs
npoBepsiemMasi NPo/0/bHas apMaTypa, UCTbIThIBAIOLLAS PaCcTSHKEHUE OT MOMEHTa B
HaKNOHHOM CEYeHWW, NPU 3TOM YUMTbIBAOT HauWbGO/ee OMacHOe 3arpyXkeHue B
npefenax HakNoHHOrO CeUYeHMS;

Ms — MOMEHT, BOCMPUHUMAEMbIA NPOAONLHON apMaTypOid, NepeceKatoLLeil HaKNOHHOe
CeueHue, OTHOCUTENbHO NMPOTUBOMO/OXHOIO KOHLIA HAKNIOHHOTO ceueHus (Touka 0)

Ms = Nszs, (7.41)

rae zs — nneyo BHyTPeHHel napbl CU/; AONYCKaeTCs MPUHMMATb
25 = 0,9ho. (7.42)

Ycunue B Npo/i0/ibHON pacTsHYTO apMaType
Ns = Rst As (7.43)
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B 30He aHKepoBKM Ns onpesenatoT rno opmyrne (9.4).

MOMEHT [ns MOMNepeyHon apmMaTypbl, HOPMasibHOM K MPOAO/IbHOM OCU 3NEMEHTA,
onpeaensoT no opmyne

Msw = 0,5 Qsw C. (7.44)
Ycunve B NonepeyHoii apmatype paBHO

Qsw=0sw C, (7.45)

rae Qsw — ONpefenstoT ¢ yyetom dopmyrnbl (7.37);

C — NPMHUMALOT B Npegaenax ot ho 4o 2ho.

JlonyckaeTcsi NpoM3BOAWTL PacyeT HaK/OHHbLIX CEYEHWiA, NpUHKMMas B ycnosun (7.40)
MOMEHT M B HaK/MOHHOM CEYEeHUW MpW A/IMHE MPOEKUMM C Ha NPOAO/bHYIO OCb 3/1IEMEHTA,
paBHoi 2ho, @ MOMEHT Msw , PaBHbIii 0,5Gsw ¢ .

PacyeT Npon3BOAUTCS AN HAK/NOHHbLIX CEYEHWIA, PacnONOXKEHHbIX MO A/MHE 3N1eMeHTa
Ha ero KOHLEBbIX Yy4yacTKax M B MeCTaX 06pbiBa NPOAOMLHOW apMaTypbl, Npu Hanbonee
OMacHoOW ANNHE MNPOEKUUM HAK/IOHHOFO CEYEHUS C, NPUHUMAEMON B YKa3aHHbIX BblLLE
npeaenax. Mpu oTCYTCTBUN NONEPEYHOW apMaTypbl PacYeT HaKMOHHBIX CEYEHWNIA NPOM3BOAAT
n3 ycnosus (7.40), npyHMMass MOMEHT B HAK/IOHHOM CeYeHWUW Mpu AANHE MPOeKUMn C Ha
NPOAO/bHYHO OCb 3neMeHTa M = 2ho, @ MOMeHT Mgy = 0.

y
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PyCYHOK 7.7 — Cxema YCUniA B HAK/IOHHOM CEYEHUW 3/1EMEHTA C XOMyTamu Mpy pacyeTe
Ha feiicTBME MOMEHTA
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PacueT >ken1e306eTOHHbIX 3/1IEMEHTOB Ha MECTHOE CXKaTue
OO0LLUMe NoNo>KeHNs

7.27 PacyeT ene306eTOHHbIX 3/1EMEHTOB Ha MECTHOe CKatue (CMATUE) MPOU3BOAAT
npun AeACTBAN CXKMMAOLLEN CU/TbI, MPUIOXEHHON HA OrpaHUYeHHO NIoWaaN HOPMa/IbHO K
MOBEPXHOCTN  KeNIe306eTOHHOIO  3femMeHTa. [lpy  3TOM  YUYWTHIBAtOT  MOBbILUEHHOE
COMPOTMBNEHNE CXaTuo 6eToHa B Npejenax rpy3oBoi niowaam (N1owanm cMaTns) 3a cuert
06BEMHOr0 HanpsHXKeHHOr0 COCTOSHUA 6eTOHa Mof rpy30BO MNOWAAbH, 3aBuCsLLee OT
pacnonoXeHns rpy30Boi NIOLLaAM Ha MOBEPXHOCTU 3/1EMEHTA.
Mpy HaMyMM  KOCBEHHOM apmaTypbl B 30HE MECTHOIO CXaTusf YYWTbIBaKOT
[OMO/IHATENbHOE MOBbILLEHNE COMPOTUB/IEHNSA CXKaTUIO GETOHA MOJ rPY30BOI NIOLWaabo 3a
CYeT COMPOTUB/IEHNSA KOCBEHHOM apMaTypbl.

PacuyeT 3/1eMeHTOB Ha MECTHOe CXKaTue Npu 0TCy TCTBUN
KOCBEHHOI apMmaTypbl

7.28 PacueT 371eMEHTOB Ha MECTHOe CXaTue Mpu OTCYTCTBUM KOCBEHHON apMaTypbl
(PMCYHOK 7.8) Npou3BOAAT U3 YCNOBUS

N < Y Rb,iok Ab,lok , (7.46)

rge N — MecTHas CKUMAKOLLAs Cina OT BHELLHEN Harpy3Ku;
Ap lok — NOWAAb NPUIOXKEHUS CXKMMAKOLLER CU/bl (MN0LaAb CMATUS);
Rblok — pacyeTHOE COMpPOTMB/IEHNE BETOHA CXXATUIO MPU MECTHOM [EMCTBUUN CXXUMALOLLEN
cunbl;
¢ - KOA(PMUMEHT, NpUHUMaeMbln paBHbiIM 1,0 npu paBHomepHoM ¥ 0,75 npwu
HepaBHOMEPHOM  pacrnpegeneHnn MeCTHOW HarpysKu rno naowagmn CMAaTus.
3HaueHwue Ry, ok ONPesensatoT no opmyrne

Rb,lok = @b Rob tem , (7.47)

rae Rotem — Onpefenstot no qopmyne (5.5), npuHnUMas KOaQOUUMEHT Yot N0 Tabnuue 5.3 B
3aBMCUMOCTW OT CpefHeli TemnepaTypbl 6eTOHa MaowWaau CMATUA NpU CXeme
NPUNOXEHNS  Harpy3ku no (puUCyHKy 7.8a, 6, B), M B 3aBUCMMOCTU OT
TemnepaTypbl 6eTOHa Havbonee HarpeTor rpaHn NIoWaaM CMATUA M0 CXeme
(pcyHOK 7.8, T, A, €);

@b — KO3DULMEHT, onpeaensiemblin no gopmyne

0= 0,8 | omax (7.48)

Jloc

HO NPUHNMaeMbIi He 6onee 2,5 1 He MeHee 1,0.

B topmyne (7.48): Abmax — MakCUMa/lbHas pacyeTHas Miowafb, MUMeroLwas TOT Xe
LeHTP TAXKECTW, YTO U nnowanp Abloc, ¥ FPaHWLbI PacyeTHOW Nnowaan Apmax OTCTOAT OT
KaKZ,0M CTOPOHbI NoLaamn Aploc HA PACCTOSIHWM, PaBHOM COOTBETCTBYIOLLIEMY pasMepy 3ThX
CTOPOH (pPUCYHOK 7.8).
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JelCTBYeT MeCTHaA Harpyska; 2 — nowafb cMATUA Aploc; 3 — MaKCUMasbHas pacyeTHas nnowagb Aomax; 4 —

LIEHTP TSKECTW N/owaneii Ab loc U Apmax; 5 — MUHUMANbHAs 30Ha apMUPOBaHUS CETKaMU, MPY KOTOPOI KOCBEHHOE
apMUpOBaHYe YUYUTBIBAETCS B pacyeTe

PucyHoK 7.8 — CxeMbl /151 pacyeTa 3/1eMeHTOB Ha MECTHOE CXKaTwue Mpu pacnonoxXeHnn
MECTHOW Harpy3sKu

PacueT 3nemMeHTOB Ha MECTHOe c>KaTwue Npu Hannyumum KOCBEHHOM apmMaTypsbl

7.29 PacyeT 31eMeHTOB Ha MECTHOE CXaTwe NMPW Ha/IMUYMU KOCBEHHOW apMaTypbl B BUAE
CBapHbIX CETOK MPOV3BOAAT 13 YCI0BUS

N < U Rosok Ab,lok, (7.49)

rae Ros ok — NPUBEEHHOE PacUeTHOE COMPOTUB/EHME BETOHA CKATUIO C YYETOM KOCBEHHO
apMaTypbl B 30He MECTHOIO CXaTwsi, onpeaensiemMoe no popmyne

Rbs,lok = Rbjlok + 2 Qsxy Rsxy Hsxy ; (7.50)
@sxy — KOIPMULMEHT, onpesensemblii no hopmyne

Ab loc,ef
Ab,loc ( )

Psxy =
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Ab,locef — NOLLAAb, 3aK/THOUYEHHASA BHYTPU KOHTYpPa CETOK KOCBEHHOI O apMUPOBaHuS,
CUMTas Mo MUX KPanHMM CTEPXKHAM;
Rsxy — pacyeTHOe COMPOTMBEHME PaCcTSXXEHMIO KOCBEHHOI apmaTypbl, onpeaensieMoe
no dgopmyne (5.20);
Hsxy — KO3(W(IMLIMEHT KOCBEHHOIO apMUPOBaHKS, onpeaensieMblii No gopmyne

n Al +n Al
Msxy = = YAsy L (7.52)

Ab,loc,ef S

Nx, Asx, Ix — COOTBETCTBEHHO YMC/IO CTEPXKHEN, MNOLAAb CEYEHMS U A/IMHA CTEPXKHSA CETKMU,
CUMTas B 0CAX KpaHUX CTePXKHeN B HanpasieHnm X;
Ny, Asy, ly — TO e, B HanpasneHun Y;
S — LLIAr CeTOK KOCBEHHOI0 apM1POBaHWS.

3HaueHne MEeCTHOM CXMMatoLWed Cubl, BOCMIPUHUMAEMON 3/1IEMEHTOM C KOCBEHHbLIM
apMupoBaHueM (Mpasast YacTb yC/oBusA 7.49), NPUHUMAIOT He 60/1ee YABOEHHOIO 3HayYeHUs
MECTHOW CXXMMatoLell Cusbl, BOCMIPUHMMAEMON 3/1IEMEHTOM 6e3 KOCBEHHOI0 apMUpOBaHUA
(npaBas YacTb ycnosus 7.46).

PacueT »kene306eTOHHbIX 3/1eMEHTOB Ha Npojas/vBaHue
OO6LuUmMe Nono>KeHus

7.30 PacueT Ha npojasnnBaHne NPon3BOAAT AJ1 NIOCKMX XKeNe306eTOHHbIX 3/1EMEHTOB
(NAMT) npuM  OencTBMM  Ha HUX (HOPMabHO K MOCKOCTU  3/7IEMEHTA) MECTHbIX,
KOHLEHTPMPOBaHHO MPUIOXEHHbLIX YCUINIA B BUAE COCPESOTOUEHHbIX CUMbI U U3rnbatoLLero
MOMEHTa.

Mpy pacyeTe Ha MpofaBnVMBaHME PacCMaTpMBAKOT PacyeTHOE MOMepPeyYHoe CeyeHue,
pacrnofnioXXeHHOe BOKPYr 30Hbl MNepefjayn YCWAWA Ha 3neMeHT Ha paccTosHuM 0,5 hg
HOPMa/lbHO K ero MpoAosibHOM OCK, MO MOBEPXHOCTU KOTOPOro [AENCTBYIOT KacaTe/lbHble
YCUNS OT COCPEAOTOUEHHON CUAbI 1 M3rMbatoLLEr0 MOMEHTA.

[encTeytowme Kacate/bHble YCUIMa MO MNAOWAAM PacYeTHOro MonepevyHoro
CeYEeHMA [O/MKHblI OblTb BOCMPUHATHI GETOHOM C COMNPOTMB/IEHWEM 6eTOHa OCEBOMY
PacTsXKEHUIO Rpi M pacronoXeHHOW no o06e CTOPOHbI OT PacyeTHOro MonepevyHoro
ceyeHmns Ha paccTosHuKM 0,5hg monepeyHolr apMaTypoil ¢ CONPOTMBAEHNEM NOMNEPEYHOIA
apmaTypbl PacTSXKeHU Rswt.

Mpy AeiCcTBMM COCPEAOTOYEHHOWN CUMbl KacaTeflbHble YCWIUS, BOCMPUHUMaEMble
OGETOHOM W apMaTypoi, NPUHMMaKOT PaBHOMEPHO pacrpefenieHHbIMKU MO BCe Nowanm
pacyeTHOro MOMepeYyHoOro ceyeHus. Mpu OencTBMM M3rMbatoLWero MOMEHTa KacaTeflbHble
YCUNNS, BOCMPUYHUMaeMble GETOHOM W MOMepPeyHOn apMaTypor, MPUHUMAIOT JIMHEWHO
MEHAIOLMMUCA MO ANMHE PaCYETHOro MNOMEepevyHOro CeYeHWs B HampaBfeHWM AelcTBUS
MOMEHTa C MaKCMMaJIbHbIMW KacaTe/lbHbIMW YCUIMSAMM NPOTUBOMOOXHOIO 3HaKa y Kpaes
pac4eTHOro NornepeyHoOro CeYeHns B 3TOM Harnpas/eHUW.
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PacueTHbIi KOHTYP NMOMEePeYHOro CeYeHrst MPUHNMALOT:
MPX PacnofioXXeHnn NOWAAKN Nepefayun HarpyskM BHYTPM MIOCKOrO 3/1eMeHTa —
3aMKHYTbIM 1 PacrosioXKeHHbIM BOKPYF N/OLLAAKM nepefayn Harpysku (pUCyHoK 7.9, a);
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a — MoLaaKa NpUIoXKEHNS Harpy3ky BHYTPM NIOCKOTO 3/IEMEHTA; 6, B — TO XKe, Y Kpasi N/I0CKOr0 3/1EMEHTa; T — Npu

KpecToo6pasHOM PacnofioXXeHW NonepeyHoli apMatypbl; 1 — Miowaab NPUIOXKEHNUST Harpysku; 2 — pacyeTHbIN

KOHTYP MOMEPeYHOro CeyeHns; 2 — BTOPOI BapuaHT PacrofoXXeHUsi PacUeTHOrO KOHTYPa; 3 — LEHTP TSKECTM

pacyeTHOro KOHTypa (MecTo nepecedeHus oceil X1 W Yi; 4 — LEHTP TSHKECTW MIOWAAKA NPUMIOXKEHUA Harpy3Ku

(mecTo nepeceueHus oceli X M Y); 5— nonepeyHas apmaTtypa; 6 — KOHTYp pacyeTHOro MOMepeyHoro ceveHus 6e3
yueTa B pacyeTe NonepeyHol apMaTypsbl; 7 — rpaHuua (Kpai) naocKoro anemMeHTa

PrCYHOK 7.9 — Cxema pacyeTHbIX KOHTYPOB MOMEPEYHOro CeYeHNs NPy NPOAaBINBaHNN
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MpWY PacrofioXXeHUn MIOLAAKN Mepefayn Harpyskv y Kpas WavM yrna njaocKoro
afleMeHTa — B BMAE [BYX BapMaHTOB: 3aMKHYTbIM W PacnofOXeHHbIM BOKPYT M/OLaaKu
nepefayn Harpyskm 1 He3aMKHYTbIM, C/efyHLWMM OT KpaeB MIOCKOro 3/ieMeHTa (PUCYHOK
7.9 6, B). B 3aTOM cnyyae yyuTbIBAKOT HaMMEHbLUYHO HECYLLYH CMOCOOHOCTb Mpu ABYX
BapmMaHTax pacro/ioXeHUs pacYeTHOro KOHTYpa MomnepeyHoro CeveHus.

Mpy pacnonoXeHUN MonepeyHo apmaTypbl He paBHOMEPHO MO KOHTYPY pacyeTHOro
MOMEepPeYHOro CeyeHWsl, a COCPeLOTOYEHHO Y OCel NIOWaAKM nepefaynm Harpysku
(KpecTo06pa3HOe pacrofioXeHne MornepeyHon apmMaTypbl) PacyeTHbIA KOHTYP MOMepeyHoro
ceyeHnss 6eTOHA NMPUHMMAKOT PACMO/IOXEHHbIM MO AMaroHa bHbIM IMHUAM, CNeAYHOLWMM OT
Kpasi pacnonoXeHus NonepeyHoin apmatypsbl (PUCYHOK 7.9, T).

Mpn peictBuM MomeHTa M B MecTe MNPUIOXKEHUA COCPELOTOYEHHON Harpysku
MOJIOBMHY 3TOr0 MOMEHTA YUMTLIBAOT MPU pacyeTe Ha NPOAaB/InBaHWe, a APYTYHO MOIOBUHY
YUUTLIBAIOT MPU pacyeTe N0 HOPMa/bHbIM CEYEHWSM MO LUMPUHE CeYeHWs, BKIOYatoLLel
LWMPUHY MOWAAKA MNepefjayn HarpyskM U BbICOTY CEYeHWs MJIOCKOro 3/ieMeHTa Nno obe
CTOPOHbI OT MNJIOLAAKN Mepesaym HarpysKku.

Mpy [OeACTBUMM COCPEAOTOYEHHBIX MOMEHTOB M CW/bl, B YCNOBMSX MPOYHOCTM
COOTHOLLEHME MeXAY AeNCTBYIOLLMMM COCPESOTOUEHHBIMU MOMEHTaMU, YUUTLIBAEMbIMA NPK
NpoAaBNMBaHUN, N NpeAesibHbIM MOMEHTOM MPUHMMAKOT He 60/iee COOTHOLLEHUS MeXAy
[ENCTBYIOLLMM COCPeLOTOUYEHHBIM U NPeLeNbHbIM YCUNUSMU.

PacueT anemeHTOB 6€3 NoMNepeyHoii apMaTypbl HA NPOAABNMBaHME
npwn AeiCTBUN COCPEAO0TOUYEHHOI b

7.31 PacueT aneMeHTOB 6e3 NnonepeyHor apMaTypbl Ha NpoJaBnvBaHWE NPU AenCcTBUM
COCPEAOTOYEHHON CUMbI NPOM3BOAAT M3 YCNOBMS,, B KOTOPOM COCpPeAOTOYEHHast cuna oT
BHELLHE Harpy3kum [o/mKHa OblTb MeHblUe WM paBHA NPeAebHOMY  YCUINIO,
BOCMPUHMMAEMOMY 6ETOHOM

Fo < Rott Ap, (7.53)

rae R — NPOYHOCTL 6ETOHA Ha pacTshKeHWe, onpeaensatoT no gopmyne (5.7) B 3aBUCUMOCTH
OT CpeAHel TemnepaTypbl NIOLWAAN KOHTYPa PaCYETHOrO MOMEPEYHOro CevyeHus;
Ap — nnowadb pacyeTHOro MorepeyHoOro CeyeHus, PacrosioKEHHOr0 Ha pPaccTOAHWUU
0,5ho OT rpaHMUpbl NOWAAMN MPUIOXKEHUA COCPeLOTOYEHHOW cunbl F (PUCYHOK
7.10).
Mnowaab Ap OnpeaenstoT no opmyre

Ab=u ho, (7.54)

rge U — NepUMETP KOHTYpa pac4eTHOro NnornepeyHoro ceveHus;
ho — NprBeAeHHas paboyas BbicoTa ceveHns ho = 0,5(hox + hoy);
hox 1 hoy — paboyas BbicOTa CeyYeHuns 419 NPOAO/IbHOM apMaTypbl, PacnoN0XeHHON B
HanpaBneHun ocen X n'Y.
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0.5M

0.5k, G 0,5k,

oo s ol e
0,3k,

b

1 — pacyeTHOe MOMEPEYHOE CEUYEHNE; 2 — KOHTYP PacyeTHOrO MOMNEPEYHOTO CEYEHUS;
3 — KOHTYp N/IOLAAKY NPUIOXEHUS HArpy3Ku

PucyHok 7.10 — Cxema A5l pacyeTa »Kesie306eTOHHOW NANTbI Ha NpogaBnnBaHme 6e3 NonepeYHoii
apmaTypbl Npy TemnepaTypHOM BO34EACTBMM CHU3Y MINTbI

PacueT 37eMeHTOB C NONepeyHon apmaTypon
Ha NpoasnuBaHve Npu LeNCTBUN COCPEA0TOYEHHONR Cunbl

7.32 PacyeT 371eMeHTOB C MOMepeYyHoin apMaTypoit Ha NpoAaBaMBaHue Npu 4elCTBUN
COCPefOTOYEHHO CU/ibl (PUCYHOK 7.11) NPOM3BOAAT M3 YC/IOBUS

F < Fp+Fsw ) (755)

rae Fsw — NpeenbHoe ycunme, BOCMPUHMAEMOE MOMepeYHO apMaTypoii npu
NpO/iaBNBaHUK;
Fp — NpefenbHOe ycunne, BOCMPUHMaeMoe 6eTOHOM, OnpefensieMoe cornacHo (7.53).
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1 — pacyeTHOe NoMepeyHoe CeYeHNe; 2 — KOHTYP PacyeTHOrO MOMepPeYHOro CeUeHUs; 3 — rpaHMLa 30Hbl, B Npeaenax
KOTOpOIi yunTbIBAETCA MoMepeyHas apmartypa; 4 — KOHTYP pacyeTHOro MonepeyHoro ceueHuns 6e3 yyeta B pacyeTe
MONepeyHoit apMaTypbl; 5 — KOHTYP NOLLAAKM NPUNOXKEHNS HArPY3KN

PucyHok 7.11 — Cxema Ansi pacyeTa Ha NpogaB/iMBaHWe Xe1e306eTOHHOM NIUTbI C BEPTUKa/IbHOM
paBHOMEPHO pacnpefesieHHOM NonepeYHoOn apmaTypoi Npyn TemnepaTypHOM BO3AEACTBUM CHU3Y NANUTDI

Yeunue Fsw, BOCNPYHUMAEMOe MOmNepeyHoi apmaTypoii, HopMaibHOM K NpoAosbHOV

OCV 3/1EMEHTA U PACMOOXKEHHO PAaBHOMEPHO B/OSIb KOHTYypa PacyeTHOro MonepeyHoro
ceueHus, onpeaenstoT no opmyne

Fsw = 0,8QswU , (7.56)

e Qsw — YCWUNME B MOMEePeYHoii apmaType Ha eAWHULLY A/MHbI KOHTYpa PacuyeTHoOro
MONepeYHOro CeueHms, pacrnonoXXeHHo B Npeaenax pacctosiHmsa 0,5ho no o6e
CTOPOHbI OT KOHTYpa PacyeTHOro CeYeHus
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R
Qsw = —S\g ASW , (757)

w

roe Rswt —onpegenstot no gopmyne (5.15);

Asw — NNoWaab CeYEeHUs MOMEepeyHon apmaTtypbl C LIArOM Sw, PacrnonoXeHHON B
npegenax paccrosaHua 0,5ho mo ob6e CTOPOHbI OT KOHTypa pacyeTHOro
MonepeyHoro ceyeHus;

U — MepMMEeTP KOHTYpa pacyeTHOro MonepeyHoro ceyeHus, onpeaenseMblii CornacHo
7.31.

Mpy  pacnonoXeHUM MOMEPeyYHon apmaTypbl He pPaBHOMEPHO MO  KOHTYpy
pacyeTHOro MOMNEepeyYHOro CeyvyeHMs, a COCPefOTOYMEHHO Y OCeil nnowaau nepegaymn
Harpysku (KpectoobpasHoe pacrosioXKeHvie NoMnepeyHoin apMaTyphbl), NepumeTp KOHTypa u
NS MOMepeyHon apmaTtypbl  NPUHMMAKOT MO (PaKTUYECKMM  AJIMHaM  Y4acTKOB
pacnosnoXxeHnsa nonepeyHor apmartypbl Lswx U Lswy MO pacyeTHOMY KOHTYpY
npogasnuBaHus (PUCYHOK 7.9, T).

3HaveHne Fp+Fsy NpyHUMAlOT He Gonee 2F,. MonepeyHyto apmaTtypy y4mMTbiBaHOT B
pacyete npun Fsw He meHee 0,25Fy.

3a rpaHuUelt pacnonoXXeHusi MOMEPeYHOn apmaTtypbl pacyeT Ha NpoAaBvBaHME
MPOu3BOAAT corfiacHo 7.31, paccmartpuBas KOHTYP PacyeTHOro MOoMepevyHoro CevyeHuWs Ha
paccTosiHum 0,5ho OT rpaHMLbl PacnonioXXeHns NonepeyHor apMaTypbl (PUCYHOK 7.11).

Mpy cocpesoTOYEHHOM PACcnONOXEHUM MOMEPEYHO apmaTtypbl MO OCAM M/0LLaAm
nepefayn Harpysku, Kpome 3TOro, pacyeTHbIi KOHTYP MOMEpeYHOro ceyeHus 6GeTOHa
NMPUHMMAIOT MO AMaroHasIbHbIM JIMHUAM, CNEAYHOLMM OT Kpas pacrosioKeHUs MornepeyHow
apMaTypbl (PUCYHOK 7.9, ).

MonepeyHas apmaTypa Ao/KHa YA0BNETBOPATL KOHCTPYKTUBHBIM TPeO6OBaHUAM.

PacueT 3neMeHTOB Ha NPOAaBNMBaHue Npu AeCTBIAN COCPEA0TOUEHHbIX
CUMbI U N3rMGatoLLLEro MOMeHTa

7.33 PacueT a3nemMeHTOB 6e3 ToOMepeyHoil apmaTypbl Ha MpPOAaB/IMBaHME MpPU
COBMECTHOM [eCTBMM COCPEAOTOUEHHBIX CWMbl U M3rNGAKOLLEr0 MOMeHTa (pUCYHOK 7.10)
MPOM3BOAAT M3 YC/IOBUS

M (7.58)
Fb Mb

roe F n M — cocpefioTOUeHHble cuta M M3rnbalowmii MOMEHT OT BHELLHEW Harpysku,
YyUnTbIBaEMbIE MPY pacyeTe Ha npofasnveaHue (7.30);

Fb M My —npegensHble 3HaYeHUsi COCPEAOTOYEHHOM CUIbl M M3rnbatoLero MOMEHTR,
KOTOpble MOTYT 6bITb BOCMPUHATHI GETOHOM B paCHETHOM MOMEPEYHOM CeYeHUN
npu nx pasgensHOM AeCTBUN.

B »ene306eTOHHOM KapKkace 3f4aHWii ¢ MAOCKUMU MEepeKpbITUSAMIA COCPeLOTOUEHHbIN
N3rmbaroLLMin MOMEHT paBeH CyMMapHOMY M3rnbatrolieMy MOMEHTY B CeYeHMsIX BepXHel u
HVKHEl KOMOHH, NPUMbIKAOLLMX K MEPEKPLITUIO B paCCMaTprBaeMoM Y3Je.

MpenencHyto cuny Fy onpefenstoT cornacHo 7.53.

MpesenbHbli nsrnbatowyii MOMeHT My ONpesenstoT no opmMyse
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Mp = RpitWh ho, (7.59)

rae Wo — MOMEHT CONPOTMBIEHUS PAaCUYETHOrO MOMEPeYHOro CeveHnst, Onpeaensemblii
cornacHo 7.35.
Mpy  [geiAcTBUM M3rMbGaroLLMX MOMEHTOB B [BYX B3aUMHO MNeprneHAUKYSPHbIX
MNJI0CKOCTAX pacyeT NpPousBOAAT U3 YC0BUA

M
i+&+—y£1, (7.60)
Fb be

rge F, Mxn My — cocpefoToueHHble cuia n n3rnbaroLme MOMeHTbI B HanpaeneHuax ocein X
MY OT BHELUHel Harpy3Ku, y4nTbIBaeMble Npu pacyeTe Ha NpogaB/iMBaHme
(7.30);

Fb, Mbx 1 Moy — Npefie/ibHble  COCPeAOTOYEHHbIE CuMa U u3rnbarowme MOMEHTbI B
HanpaeneHnax ocein X n'Y, KOTOpble MOTYT ObITb BOCMPUHATLI GETOHOM B
pacyeTHOM NONepevyHOM CEYEHUN NPU NX pasfe/IbHOM LeNCTBUN.

Ycunue Fp onpegenatoT cornacHo 7.31.

Yeunnua Mpx 1 Mpy ONpegenstoT COrfacHoO YKasaHWAM, MNpuBeAeHHbIM Bbllle, Npu
[EeNCTBMN MOMEHTa COOTBETCTBEHHO B M/IOCKOCTN OCU X 1 B MIOCKOCTN OCK Y.

Mpy pacnonoXeHU COCPEAOTOUYEHHON CWAbl BHELLEHTPEHHO OTHOCUTENIbHO LeHTpa
TSKECTM  KOHTypa  PacyeTHOro  MOMEepPeYHOro  CeYeHUs  3HayYeHus  U3rnbaroLmx
COCPefOTOYEHHBIX ~ MOMEHTOB  OT  BHELUHE  Harpysks  ONpefensitoT € Y4eToMm
[OMNOHATENIBHOTO MOMEHTA OT BHELEHTPEHHOr0 MNPUIOXKEHUA COCPEAOTOYEHHOW CUfbl
OTHOCUTE/ILHO LIeHTpa TAXKECTN KOHTYpa PacYeTHOro NonepeyHoro ceveHus.

7.34 PacyeT NpOYHOCTY 3N1EMEHTOB C MOMEPEYHO apMaTypoil Ha NpoAaBMBaHue nNpu
[eVCTBUM COCPEAOTOUYEHHbIX CU/bl U N3rMbaroLLero MoMeHTa (PUCYHOK 7.11) npovn3BoasaT 13
ycnosus

F M

+
F+F, M,+M,

<1, (7.61)

rae F n M — cocpefioTOUEHHble cuna U U3rnMbatowmnini MOMEHT OT BHELUHE Harpysku,
YyUnTbIBaEMbIE MPY pacyeTe Ha npofasnveaHue (7.30);

Fb 1 My — npefienibHble COCPeSOTOUEHHbIE CUIa N M3rMbatoLwniA MOMEHT, KOTOPble MOTYT
ObITb BOCMPUHATHI GETOHOM B PacYeTHOM [MOMEPEYHOM CEYEHUW MpU KX
pasaenbHOM AeNCTBUN;

Fsw 1 Msw — NpefenbHble COCPef0TOMEHHbIE CUMa U M3rMbaroLLuii MOMEHT, KOTOpbIe MOTYT
ObITb BOCMPUHATLI MOMEPeYHON apmaTypoil Npu MX pasfesibHOM [AenCTBUN.
Yeunnua Fo, My 1 Fsw 0npegendoT cornacHo 7.32 u 7.33.
Ycunme Msw, BOCNPUHMMAEMOE MOMEPEYHON apMaTypoii, HOPMasibHOM K NPOLO/bHOW
OCU 3/1eMeHTa W pPacnosioKeHHON paBHOMEPHO BLO/Ib KOHTYpa pPacyeTHOro CeyeHus,
onpeaensoT no opmyne
Msw=0,8qswWsw , (7-62)

rae dsw 1 Wsw — ONpeaenstoT cornacHo 7.32 n 7.35.

Mpn  OeACTBUM  COCPEAOTOYEHHBbIX M3rMOaoLWMX MOMEHTOB B [ABYX B3alMHO
nepneHAVKYNSPHbIX MI0CKOCTAX pacyeT NPOM3BOAAT 13 YCNIOBUS
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F M M,

X

+ +
I:b + st M bx + M SW, X M by + M SW,y

<1, (7.63)

roe F, My My  — cocpefioTOUeHHbIe cuia U U3rnbaroLie MOMeHTbI B HanpaB/ieHNsX
oceit X 1 Y OT BHELUHMX Harpy3oK (7.34);

Fb, Mox ¥ Moy  — MipefenbHble COCPefOTOYEHHbIE CWUMa U U3rmbarolime MOMEHTbI B
HanpasneHnn oceii X 1 Y, KOTOpble MOTyT ObITb BOCMPUHATbLI GETOHOM B
pacyeTHOM [MOMEPEYHOM CEYEeHMU TMpU WX pasfe/lbHOM [AelCTBUM,

Fsw, Mswx U Msw,y — NpefenibHble  COCPefOTOYEHHbIE Cuna U u3rnbarole MOMEHTbl B
HanpaBneHnax ocein X u Y, KOTOpble MOryT ObiTb  BOCMPUHATbI
NonepeyYHon apMaTypoii Npu nx pasfe/lbHOM AencTBUN.

Yeunua Fo, Mpx, Mby U Fsw ONpeaensoT cornacHo ykasaHuam 7.32 u 7.33.

Yeunve Mswx U Mswy OMpefensoT COrnacHoO ykasaHusM, NPVBEAEHHbIM Bbille, Npu
[eCTBUM U3rnbatoLLlero MOMeHTa, COOTBETCTBEHHO B M/IOCKOCTM OCM X W B M/OCKOCTU
ocn Y.

B ycnosusax (7.61 n 7.63) NnpyHMMAIOT 3HaYeHNA:

Fo+ Faw < 2Fp; (7.64)
Mp+ Msw < 2Mp ; (7.65)
Mbx+ Mow,x < 2Mbx; (7.66)
Mby+ Mswy < 2Mpy. (7.67)

7.35 B 06LleM C/yyae 3HaYeHMe MOMEHTA COMPOTUB/IEHMS PacUYeTHOTO KOHTypa GeToHa
npu npogasnmBaHUN Whoyy) B HanpaBfeHUsX B3aMMHO MEepPreHAVKYNsapHbIX oceid X n Y
onpeAensoT No opmyne

Whigy= 20 (7.68)
Y (X) ma
rae lbxy) — MOMEHT MHEPLUM PaCYETHOI0 KOHTYpPa OTHOCUTENbHO 0Ceil Xo U Yo, MPOXOAALLMX
yepes ero LeHTP THKeCTU (PUCYHOK 7.9);
Y(X)max — MaKCMMaJIbHOE PacCTOAHME OT PaCHETHOro KOHTYpa [0 ero LeHTpa TAXECTW.
3HayeHne MOMeHTa MHepuuK loxy) ONPemensoT Kak CyMMY MOMEHTOB WHEPUUN lpxy)i
OTAEeNbHbIX YYaCTKOB pPacYeTHOro KOHTypa MOMepeyHoOro CeyeHUss OTHOCUTENbHO
LIeHTPa/IbHbIX OCeiA, MPOXOAALLMX Yepes LEEHTP TSHKECTUN PaCUYETHOr0 KOHTYpa.
[MONOXEHNE LEHTPa TSXKECTU PacYETHOro KOHTypa OTHOCUTENbHO BbIGPAHHOW OCK
onpegenstoT no hopmyne
X(Y)o = ELX—(y)O (7.69)
2L,
rae Li — 4/iMHa OTAeNbHOro yyacTKa pacyeTHOro KOHTYpa;
Xi(Yi)o — pacCTOsiHME OT LEHTPOB TSXKECTW OTAE/bHbIX Y4aCTKOB PacyeTHOro KOHTypa Ao
BblOpaHHbIX OCENA.
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7.36 [ns 3aMKHYTOro npsIMOYrofbHOrO KOHTypa (PUCYHOK 7.9, a, ) C AANHOWA
yyacTKoB Lx M Ly B HanpaBneHun oceid X M Y LEHTP TSKECTU pPacrioniokeH B MecTe
rnepeceyeHnst oceli CUMMETPUM KOHTYpa.

3HaueHne MOMeHTa MHepLMy pacyeTHOrO KOHTYpa OMpeaenstoT no gopmyne

lox)= lox)1+ loxy)2 » (7.70)

e lbx(y)1,2— MOMEHT MHEPLUN YHACTKOB KOHTYpa AJIMHON Ly 1 Ly OTHOCUTENBHO Ocelt X1 U
Y1, coBragatoLLme c ocamm X n Y.
3HaueHus lox(y)1,2 ONpeaenstoT no gopmynam (7.71 n 7.72), npuHUMasn YCNOBHO LLUNPUHY
KaXK[,0r0 yyacTKa KOHTYpa A/IMHOM Lx 1 Ly paBHOW eguHULLE:

loxyp= L3, /6; (7.71)
Ibx)2 =0,5LyL %) . (7.72)

3HaueHNa Why(y) ONpeLenstoT rno opmye:
|

Wix(y)= — 7.73
bx(y) 05L,,, (7.73)
Whxy) = (Lxy) Lyog+0,33 Lyw). (7.74)

7.37 [Ans HEe3aMKHYTOr0 pacuYeTHOro KOHTYPa, COCTOSILLEro M3 TPex MNPSMOIMHENHbIX
YYaCTKOB [A/MHON Ly n Ly (pucyHoK 7.9, B), Hanpumep npuv pacrofioXXeHUV MNJIOLLa[KM
nepefayn Harpy3ku (KOJIOHHbI) Y Kpas Ma0CKOro anemMeHTa (NnTbl NepekpbITUSA), MOM0XKEHNEe
LIeHTpa TSHXKECTW PaCYETHOIO KOHTYpa B HaNpPB/IeHUN OcK X OMpesenstoT rno opmyne

2
_Le+L L

=, 7.75
2L, +L, (7.79)

Xo

a B HanpasneHU ocu Y — LEHTP TSHKECTU PacrofiokeH Mo OCY CUMMETPUM PacyeTHOro
KOHTYpa.
3HayeHNss MOMeHTa MHEPLMN PacYeTHOro KOHTypa OTHOCUTENbHO LeHTPasibHbIX OCei
X1 1 Y1 onpefenstoT no gopmyne (7.70).
3HaueHus lpxa 1 lbxe ONPeSenstoT no opmynam:
3

L
et = €X+ 2L, (X, —0,5L,)%; (7.76)
loxz = |—y(|-X'X0)2 . (7.77)

3HaueHus lny1 U lby2 ONpeaenstoT no opmynam:
Ibyl = 0,5|_x Ly2 ; (778)
Ipy2=L3,/12 . (7.79)

3HaueHus Wpy 1 Wpy OnpesenstoT no opmMynam:

I I
Whx = b N Wp= b ; (7-80)
Xo Lx — Xy
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21,

y

Wiy = (7.81)

X

[Mpwn pacyeTe NPUHNMAKOT HAMMEHbLLNE 3HAYEHNA MOMEHTOB COMPOTMBAEHNS Wi.

7.38 [Ins HE3aMKHYTOr0 pacyeTHOro KOHTYpa, COCTOALLEro M3 ABYX MPSIMOSIMHENHbIX
Yy4YacTKOB [/MHOW Ly n Ly (pucyHoK 7.9 6), Hanpumep npu pacrnofiokXeHun MNoLaaKu
nepegayn Harpysku (KONOHHbI) BOG/M3W Yyrnia MioCKoOro 3nemeHTta (MAWTbl NEPEKPbITUS),
MOJIOXKEHME LIEHTpa TAXKECTU PacyYeTHOro KOHTypa B HanpasieHun ocerd X v Y onpegenstoT
no gopmyne

Ly Ly +0,5L2

S (7.82)

y(x

L +L

X y

x(y)

Xo(Yo) =

3HauyeHNss MOMeHTa MHEPLMN PacyeTHOro KOHTYypa OTHOCUTENbHO LieHTPasibHbIX OCei
X1 1 Y1 onpefenstoT rno gopmyne (7.70).
3HaueHus lox(y)1 U lbx(y)2 ONPEAenstoT no gpopmynam:

It = %+ L, (x, —05L,)?%; (7.83)

oz = L, (L, —X,)7; (7.84)

loy1 = L, (L, = ¥,)*; (7.85)
L3

lby2 = é+ L, (y, —05L,)?. (7.86)

3HaueHus Wy 1 Wyy ONpeaenstoT no gopmynam:

I I
Whx = b N Wp= —x ; (7-87)
Xo Lx =X

Wby:Iﬂ N Wy :IL; (7.88)
yO Ly - yO

Mpy pacyeTe NPUHUMAKOT HaMMeEHbLUME 3HAYEHWS MOMEHTOB COMPOTUBAEHUS Why W
Wby.

7.39 3HayeHnss MOMEHTOB COMPOTMB/EHUS NMOMNEPEYHO apMaTypbl NPV NPOLABIMBAHNN
Wswxy) B TOM Cflyyae, Korga nornepeyHas apmarypa pacrosfioXeHa paBHOMEPHO BAOSb
pacyeTHOro KOHTypa MpofasnnBaHus (PUCYHOK 7.9) B npefenax 30Hbl, FpaHULbl KOTOPOi
OTCTOAT Ha paccTosHum 0,5ho B KaKayt CTOPOHY OT KOHTypa NpoAaBnvBaHWs GEeTOHa,
MPUHMMAIOT PaBHbIMU COOTBETCTBYIOLLMM 3HAYEHUAM Whx 1 Why.

Mpn pacrnonoXxeHWn NOMepeyHon apmaTypbl B M/I0CKOM 3/1EMEHTE COCPEeLOTOYEHO NO
OCAIM TPY30BOI MNNOLALKK, HanpumMep MO OCKM KOMIOHH (KPecToobpasHoe pacronoXeHue
MOMepPeyYHon apMaTypbl B MePeKpPbITUM), MOMEHTbI COMPOTUB/EHNS MOMEPEYHO apMaTypbl
OMpeaenstoT, NMPUHMMas COOTBETCTBYIOLLYIO (PAKTUYECKYHO A/IMHY OrpaHMYeHHOro yyacTka
pacnosioKeHns NoMnepeyHon apMaTypbl N0 PacHETHOMY KOHTYPY NPoAaBiMBaHUSA Lswx U Lswy
(pcyHOK 7.9 T).
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8 PacueT 3/1eMeHTOB »e/1e306e TOHHbIX KOHCTPYKLMIA
Nno npesesibHbIM COCTOAHUAM BTOPOM rpynnbl

O6ume NoNoXKeHNs

8.1 PacueTbl N0 Npeae/bHbIM COCTOSAHWAM BTOPOW TPYNMbl BKAHOYAtOT:

pacyeT Mo PackpbITUIO TPELUUH;

pacyet no gegopmauuam.

8.2 PacyeT no 06pa3oBaHMIO TPELLMH NPOU3BOAAT A1 NPOBEPKM HEOOXOAMMOCTY
pacueTa no PacKpbITUIO TPELLUMH, a TaKkXKe A5 NMPOBEPKM HEOOXOAUMOCTM yyeTa TPeLuH npu
pacueTe no feopmauusm.

Mpwn pacyeTe NO NpefesibHbIM COCTOAHUAM BTOPOM TPYNMbl Harpy3kv NPUHUMAKOT C
KO3(h(MLMEHTOM HaZEXHOCTH Mo Harpyske ys=1,0.

PacueT »e/1e306eTOHHbIX 3/1EMEHTOB MO PacKpbITUKO TPELWH

8.3 PacueT ene3o6eTOHHbIX 3/1EMEHTOB MO PACKPbITUIO TPELLMH MPOU3BOAAT B TeX
cnyyasx, Korga wusrmbatowmii MOMEHT OT BHELHel Harpysks u  Temnepatypbl M
OTHOCUTE/IbHO OCW, HOPMa/lbHOM K MIOCKOCTWM AEWCTBMS MOMEHTA U NPOXOAALLEN Yepes
LUEHTP TSHKECTU MPUBELEHHOrO MOMEPEYHOro CeYeHUs 3flemMeHTa, 0Oofblue M3rnbaroLLero
MOMeHTa Mcre, BOCMPUHMMAEMOrO HOPMa/IbHbIM CeYEeHMEM 3fieMeHTa npu 06pa3oBaHUn
TPeLmH 1 onpegensemoro rno gopmyne (8.3).

[ns  LeHTpabHO PacTAHYTLIX 3/1EMEHTOB LUMPUHY PaCcKPbITUA TPELLMH Onpeaenstor,
Korfa npoAosibHoe pacTArvBaroLlee YCuamne oT BHELUHeW Harpysku v TemnepaTypbl 60/bLue
npoAosibHoro  pactarmsatowiero  ycunms  Nere, BOCMPUHUMAEMOrO  3/1EMEHTOM  MpU
06pa3zoBaHMK TPELLMH 1 onpeaenseMoro no gopmysne (8.9).

8.4 PacuyeT »ene306eTOHHbIX 3/IEMEHTOB MPOU3BOAAT MO HEMPOLO/DKUTENILHOMY W
NPOAO/IHKUTENILHOMY  PacKpbITUO  TPewwmuH. Henpogo/mkuTesibHOE  pacKpbiTUe  TPeLyH
OnpesfenstoT OT COBMECTHOrO [AeNCTBUA MOCTOSHHbIX W BPEMEHHbIX (4AUTENbHbIX U
KpaTKOBPEMEHHbIX) Harpy3oK npu KpaTKOBPEMEHHOM Harpese, NPOLO/MKMUTENIbHOe — TO/IbKO
OT MOCTOSIHHbIX M BPEMEHHbIX A/IMTESIbHbIX HArpy3ok npu AantesibHOM Harpese. LUvpuHa
PacKpbITUS TPELWWH acre OT AECTBUSA BHELLHEN Harpysku U TemnepaTypbl, onpegensemas rno
(hopmynam (8.3 n 8.9), He fo/MKHA NPeBbILLATb NPefebHO A0NYCTUMYHO LUMPUHY PacKpbITUA
TPELLMH, KOTOPYHO NPUHUMAIOT PaBHOWA:

a) W3 ycnoBus obecnevyeHns COXpaHHOCTN apMaTypbl:

0,3 MM — NpY NPOAO/MKUTENBHOM PACKPbITUN TPELLMH;

0,4 MM — NPV HENPOLO/PKUTENIbHOM PacKpbITUN TPELLUH;

6) 13 yCNoBMS OrpaHNYeHNs NPOHNLLAEMOCTI KOHCTPYKLMIA:

0,2 MM — NpY NPOAO/HKUTENIBHOM PACKPbITUN TPELLMH;

0,3 MM — NpY HENPOAOMKUTENBHOM PACKPLITUN TPELLMH.

8.5 LLUnprHY packpbITUS TPELWWUH acrc ONPEAENstoT UCXOAA U3 B3aMMHbIX CMeELLEHWi
pacTsHyTOM apmaTypbl U 6eTOHa No 06e CTOPOHbI TPELMHbI Ha YPOBHE OCK apmatypbl U
NMPUHMMAOT:

NpW NPOLO/MHKMNTENBHOM PaCKPbITUMN TPELLMH

dcrc= dercl, (8-1)
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MNPV HEMPOAOMKNTENbHOM PACKPbITAMN TPELLWH

Acrc= Acrc,1t Acre,2 - dere,3, (8.2)

rAe acrc1 — LUIMPUHA PACKPbITAS TPELUMH OT MPOAO/MKUTENbHBIX MOCTOSHHLIX U BPEMEHHbIX
HarpysoK Npu ANMTeNbHOM HarpeBe;
acre,2 — LUIMPUHA PACKPLITMS TPELWMH OT MPOAO/MKUTENLHOTO AECTBUS MOCTOSHHBIX W
BPEMEHHBIX (A/INTENbHBIX U KPAaTKOBPEMEHHbIX) HAarpy30K Mpu KpaTKOBPEMEHHOM
Harpese;
acre,3 — LUMPUHA PACKPbITWS TPELWMH OT MPOAO/MKUTENBHOIO AeACTBMS MOCTOSHHbLIX U
BPEMEHHBIX ANNTENbHbIX HArpy30K NP KPaTKOBPEMEHHOM HarpeBe.

OnpeaeneHrie MOMeHTa 06pa3oBaHNs TPELUMH, HOPMa/bHbIX
K MPOLOJIbHOWN OCK 3/1eMeHTa

8.6 MsrnbatoLyin MOMeHT Mecrc NP 06pa3oBaHMM TPELLMH ONPeLenstoT cornacHo 8.9.

Ecnm  ycunms B )Kene3o6eTOHHOM  3/leMeHTe  Bbi3BaHbl TO/IbKO  BO3LEACTBUEM
TeMrnepaTypbl, TO pacyeT 00pa3oBaHWS TPELWUH CnefyeT MPOU3BOAUTL: B 3/IEMEHTaX
CTaTUYeCKN HEeOomnpeaennmMbIX KOHCTPYKLUMIA, Korga mnepenag TemrepaTypbl MO BbICOTE
ceveHus 6onee 30°C; B CTaTUYECKM OMpeLenMMbIX KOHCTPYKUMAX — 6onee 50 °C; npu 3Tom
Temnepatypa pacTsaHYTOM apmaTypbl B 3MEMEHTaxX M3 06bIYHOr0 TSXKENoro 6eToHa BbllLe
100°C 1 13 XXapOoCTOMNKOr0 »ene306eToHa — BbiLue 70 °C.

Mpy COBMECTHOM BO3AEWCTBUM Harpy3ku u Temnepatypbl TpewmHa obpasyeTcs OT
BHELLHeN Harpysku npu 6051ee HU3KMX TeMnepaTypax.

PacueT no 06pa3oBaHMIO TPELWMH Npu  TemnepaTypax Bbiwe 200 °C, 3neMeHTOB
CHu > 04 % MOXHO He MPOV3BOAMTbL, TaK KaK 3TV 3/1eMeHTbl paboTaloT C TpewuHaMmun B
PacTAHYTON 30HE.

8.7 OnpepeneHne MoMeHTa 06pa30oBaHMA TPELUMH MPOU3BOAAT C YYETOM HEeYynpyrux
AeopMaumin pacTaHyTOro 6eToHa cornacHo 8.8. jonyckaeTcsd MOMEHT 06pa3oBaHNsA TPELLMH
onpesensaTb 6e3 yyeTa Heynpyrux gedopmauuii pactaHyToro 6eToHa no 8.9. Ecnun npu aTtom
ycnosus 8.4 n 8.20 He ya0BNETBOPAKOTCA, TO MOMEHT 06pa3oBaHUs cneayeT onpeaensTtb ¢
YYETOM Heynpyrux gethopmaLmii pacTaHyToro 6eToHa.

8.8 MOMeHT 06pa3oBaHMA TPELMH C YY4eTOM Heynpyrux aeopmauunin pacTHyTOro
GeTOHa ONPefenstoT C YUeTOM CeLYHOLLMX NOMOXKEHWIA:

ceyeHus rnocne fed)opmMmnpoBaHMs OCTaOTCA NIOCKUMU;

3MOPY HanpsHXeHWI B CKATOM 30He 6eTOHA NPUHMMAIOT TPEYro/ibHOWN (hopMbl;

3MNOPY HanpsXKeHWn B PacTAHYTOW 30He MPUHUMAKOT TpaneymeBngHoOn (opmMbl C
HanpsXKeHWsIMW, He MPEBbILLAOLLMMN  PaCYETHbIX 3HAYEHWI CONPOTUBNEHMS 6eTOHa
PacTsXKEHNIO;

Hanpsb>keHWsi B apMaType NPUHUMAKOT B 3aBUCMMOCTU OT OTHOCUTE/bHBIX Aedopmainii
Kak fns ynpyroro tena (pUcyHok 8.1);

OTHOCUTENbHYIO [edopMaLunio KpaliHero pacTaHYTOro BOJIOKHA 6eTOHa NpUHMMaroT
paBHON ee npefesibHOMY 3HAYEHWU €t MPU KPATKOBPEMEHHOM [AeWCTBUM Harpysku W
HarpeBa; Npu ABYX3Ha4YHOM 3ntope fedopmaLnii B CEUEHNUIN 3/IeMEHTA — NPUHUMAIOT PaBHOIA
Ebt2.
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1 — ypOoBEHb LIEHTPA TSHKECTU NPUBEAEHHOTO MOMEPEYHOT0 CEUEHNS!

PucyHok 8.1 — CxeMa HanpsikeHHO-AehiopM1POBaHHOI0 COCTOSIHWUS CEHEHUST 3/1EMEHTA MpU NpoBepKe
06pa3oBaHns TPELWMH NpY AeACTBMM M3rMbatoLLero MoMeHTa (a), n3rnbaroLlero MoMeHTa
N NPOAONLHOM cnnbl (6)

8.9 MomeHT 06pa3oBaHUsi TPeLIMH 6e3 yyeTa Heynpyrux gegopmauumii pacTAHYTOro
6eToHa Mcrc ONpefenstoT Kak A4/1d CnoWHOro ynpyroro Tea no gopmyne

Mere=(Rbtsert — Obt + Ocs)WENex . (8.3)

B dopmyne (8.3) 3HaK «naKOC» NPUHUMAIOT MPY CXKMMAKOLLEN CUME N 3HAK «MUHYC» —
npu pacTtarusatoweii cune N.

MOMEHT CONPOTUBNEHUA NPUBEAEHHOIO CEYEHNs AN KPaHEero pacTsaHYTOro BOMIOKHA
6eToHa W, onpefenstoT no opmyse

J
W= y;ed 1 (8'4)
t

i€ ex — PacCTOSHNE OT TOYKM NPUIOXKEHMS MPOAONbHON cunbl N, pacnonoXXeHHON B LIEHTpe
TSDKECTU NPUBEAEHHOIO CEYEeHUs 3/eMEHTa, [0 SAPOBOA TOYKW, Hambonee
YAANEHHON OT PacTAHYTOM 30HbI, TPELLMHOOOPa30BaHMe KOTOPOIA NMPOBEPSIOT.
3HaueHue ex onpeaenseTcsa no opmyne

W
6= —— . (8.5)

red

MOMEHT MHepLmMKn NpPUBEAEHHOr0 NOMEPEYHOro CeUYeHUs Jred ONPEAENAOT Mo hopMyne
(6.27). PacctosiHMe OT Hambonee pacTIHYTOrO BOJIOKHA 6GeTOHAa A0 LEHTPa TSXKECTU
NMPUBEAEHHOrO MOMepPeYyHOro CeyeHWUs 3neMeHTa Y onpedensatoT no qopmyne (6.32).
HanpskeHns cxkaTus OT paclLuMpeHmnsi 6eTOHa Ha YPOBHE PaCcTSHYTOW apmaTypbl NpU Harpese
Opt JONYCKAETCA OnpeaenaTb no opmyne

Obt = Ot th Ebt . (8.6)
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Hanpsi)keHnst pacTsKeHUs OT COKpallleHUsi 6eTOHA Ha YPOBHE PacTAHYTOW apmaTypbl
MPW OCTbIBaHWM Ocs AOMYCKAETCA ONpeaensTb No popmyne

Ocs= Ocstp Ebt . (87)

B opmynax (8.3, 8.6, 8.7) Rutsert ONpesenstot no gopmyne (5.8), Ent — no opmyne
(5.9), obt NPUHMMAKOT Mo Tabn. 5.7, des — NO Tabnuue 5.8 B 3aBUCUMOCTM OT TemrepaTypbl
OeTOHa Ha YPOBHe PacTAHYTOI apMaTypbl.

8.10 [onyckaeTcs MOMeHT conpoTueneHns W onpegenstb 6e3 yyeTa apmaTypbl. B
3TOM cniyyae 3HayeHus Is u I's B opmyne (6.29) n As n A’s B hopmyne (6.27) NnpuHUMaroT
PaBHbIMU HY/MO. 15 N3rmbaeMbix 31EMEHTOB MOMEHT CONMPOTMBAEHMS ceueHns W 6e3 yyeTa
apmartypbl onpeienstoT no popmyne

bh?
w 5 (8.8)

8.11 Ycunne Nere NpU 06pa3oBaHNM TPeWMH B LeHTPasibHO-PaCTAHYTLIX 3/leMeHTax
onpeaensoT no opmyne

Nerc= Ared (Rotsertt - Obt + Ocs). (8.9)

3HayeHus Ared, Rotsertt, Obt, Ocs MPUHUMAIOT MO 8.9.

8.12 OnpepeneHne MOMeHTa 006pa30BaHWA TPEWWMH Ha OCHOBE HEVMHENHON
AeopMaLMOHHOM MOAENV NPOU3BOAAT, UCXOAA U3 0OLLMX MOSTOXKEHWA, NpuBeAeHHbIX B 5.16,
HO C y4yeToMm paboTbl 6eTOHA B PacTAHYTON 30HE HOPMaSIbHOIO CeYeHWs, OnpesenseMol
TPEX/MHENHON  AMarpammoit  COCTOSIHUA.  PacyeTHble  XapakTepucTUKM — MaTepuaioB
MPUHUMAIOT ANA NpefefibHbIX COCTOAHMIA BTOPOW rpynnbl NpyY MakCUMasibHON TeMnepaType
HarpeBa KpaviHero BOJIOKHA 6eTOHa pacTAHYTON 30Hbl. 3HayeHUs Mcre OMpesensoT U3
peLLeHns ypaBHEHWIA, NpeacTaBneHHbIX B CIM 52-101 [1].

PacuyeT LUMPUHbI PacKpbITUA TPELLUMH, HOPMa/IbHbIX
K NPOZO/IbHOW 0CU 3/1EMeHTa

8.13 LLUnpunHY packpbITUSA HOPMa/IbHbIX TPELLMH ONpPeaenstoT no gpopmyne

S
Acre=Q1(P2(3Ys [E—S —€, +€, JIS . (8.10)

st

rae @1 — KO3((UUMEHT, YUNUTLIBAOLLMIA MPOLO/IKUTENBHOCTbL AENCTBUS HArpy3Ku 1
Temnepatypbl:

¢@1=1,0 —nNpun KpaTKOBPEMEHHOM [EACTBUN HArpy3Kun 1 TemMnepaTypbl;

©1=14 —npv 4AMTeNbHOM eCTBMUN Harpy3Ku 1 TeMMNepaTypbl;

@2 — KO3(W(ULMEHT, yUMTbIBAIOLLMIA NPOPUIL NPOLO/ILHON apMaTypbl:

¢2=0,5 - ona apmatypbl NepruoamMyecKoro Npomuns;

¢©2=0,8 - ana rnagkoi apmartypsl;

@3 — KO3((ULMEHT, YUNTHIBAIOLLMIA XapaKTep Harpy>XeHus:

©3=1,0 — ons n3rnbaembIX N BHELLEHTPEHHO CXaTbIX 3/IEMEHTOB;

(03=1,2 — ona pacTAHYTbIX 3/IEMEHTOB.

KoathpmumeHT, yuMTbIBAIOLMIA HepaBHOMEPHOE pacrpefenieHne OTHOCUTENbHbIX

aecopMaumin - pacTAHYTON apmaTypbl MeXay TpewmuHamn s, AONYCKaeTcs MNpPUHMMATb
paBHbIM 1. ECiM Mpu 3TOM pacyeTHOe pacKpbiTve TPewimH npesbillaeT npegencHoe (8.4),

3HauveHwue Ys onpegenstot no opmyne (8.21).
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8.14 HanpsbkeHve B NPOAONLHOW PacTSHYTOW apmaType B HOPMa/lbHOM CEYEHWUN C
TPELLMHOM, COOTBETCTBYIOLLEM BHELLHEN Harpy3Ke 1 TemnepaTtype, onpeaenstoT no gopmyne
M (ho — yc)

0= Ay, (8.11)

red

rae Jred — MOMEHT MHEPLMW NPUBEAEHHOIO NOMNEPEYHOro CeYeHMs OTHOCUTE/NIbHO ero LieHTpa
TSHKECTM C YHETOM NJIOLWAaAmM ceyeHns 6eToHa TO/IbKO CXXATOM 30HbI, MoLaiein
CeYeHNs CXKaTol apmaTypbl C KOI(WPULMEHTOM NPUBEAEHUSA CXKATOM apMaTypbl K
GETOHY ('s1 U PacTAHYTOIN apMaTypbl C KOAPMULMEHTOM NPUBELEHNS PACTAHYTOM
apmartypbl K 6TOHY Osi:

Jred= Jp+ Js Qs1+J’s Os1. (8.12)

3HayeHune Jp onpegenatoT no ykasaHmam 8.30. 3HauveHua Js U J's onpegenarT no
topmynam (8.35) n (8.36) u yc— no gopmyne (8.40). [N n3rnbaeMbiX 3N1EMEHTOB Yc=X
(pncyHOK 8.2), rfe X — BbICOTa CXXaToi 30HbI 6eTOHa, onpegensemMas no 8.31 Npu ds>= 0is1.

al

A

.

1 — LEHTP TSXKECTU NPUBELEHHOTO CEYEHUS

PucyHok 8.2 — CxeMa HanpskeHWi 1 gechopmannii B CeHeHMM C TPELLMHOW Npy AeACTBUN
n3rnbaroLero MomeHTa (a, 6), M3rnbaroLero MoOMeHTa 1 NPOAO/IbHON cunbl (B)

3HaueHns KOIM(MLMEHTOB NpPUBEAEHUS apmaTypbl K GETOHY OMnpeaenstoT Mo

(hopmynam:
[/ pacTAHYTON apMaTypbl

Et
Q1= — - (8.13)
Eb,red,t
A0S CKaTor apmaTypbl
E.
a’slz S . (814)
Eb,red,t

3HayeHMs Moayns YNpyrocTu pacTsaHyToM Ex 1 cxatoi E'ss apmaTypbl onpeaenstoT no
(opmyne (5.23).
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MpvBeAeHHbIN  MOAyNb  AedopMaumy  GeToHa Ebtredt YYMTbIBAOWMIA  Heynpyrue
aedopmanmm cxxaToro 6eToHa, onpeaenstoT no gpopmyne
R
Ebred = —=L (8.15)

ebl, red

MpoyHOCTb 6eToHAa Rpsert oONpegenstoT no qopmyne (5.6), OTHOCUTENbHYHO
Aedopmarmio 6eToHa Epired MPUHUMAKOT MO Tabnmue 5.6 415 KpaTKOBPEMEHHOIO Harpesa.
HanpseHns s 4ONYCKaeTcs onpeaensiTe No gopmyne

M
A

e Zs— PacCTOsHME OT LEHTPa TSHKECTM pacTAHYTOM apMmaTypbl A0 TOYKM MPUIOXEHNS
PaBHOAEMCTBYIOLLEN YCUNIA B CXKATOM 30HE 3MEMEHTA.
[ns 3neMeHTOB NPsSIMOYrO/IbHOMO MOMEPEYHOro ceveHms 6e3 yuyeTa CKaToil apmaTypbl
3HaYeHMne Zs ONpeLenstoT no hopmyne

zs=ho— X/3. (8.17)

[lns 3nemMeHTOB NPSMOYrO/IbHOr0, TaBPOBOI0 C MO/KOIN B CXXaTOI 30He M ABYTaBPOBOr0
MonepeyHoro ceYeHns LONyCcKaeTcs 3HayeHue zs NpuH1UMath pasHbIM 0,8ho.

8.15 Mpwn gelricTBmmM n3rmbaroLLero MoMeHTa M 1 NpogonbHON cuibl N HanpsiXXeHWst Os B
pacTAHYTOM apMaType onpeaenstoT no opmyne

os{M (ho=¥e) , N }aﬂ, (8.18)

Os=

(8.16)

‘] red Are

rae Ared, Jred, Yc— COOTBETCTBEHHO MN/OWAa4b, MOMEHT WHEPLMUN NPUBEAEHHOrO MNOMepeYyHoro
CeYeHNs 3/1eMeHTa U paccTosiHMe OT Hanbosee CXXaToro Bo/I0KHa 6eToHa o
LEeHTpa TSHKECTM MPUBEAEHHOrO CEYEHUs, KOTOpble  OMnpefenstoT
COOTBETCTBEHHO Mo hopmynam (6.27,8.12 n 8.40), ¢ yyeTom njowiaan
CeYeHMs TO/IbKO CXKaToM 30Hbl 6ETOHA, MOLLAAEN CeYEHUS PaCTAHYTOW W
CKaTor apmatypbl, MPUHUMAsA KOI(PPUUMEHT NPUBELEHUS PaCTAHYTOM
apmatypbl K 6ETOHY Os1 1 CKaTON apMaTypbl O's1.

[lonyckaeTcs HanpsXXeHUs ds ONPesenaTb no opmMyrne:

oo N £z.) (6.19)
Az,
rfie es — PaCCTOSAHME OT LieHTpa TAXKECTU PacTAHYTON apMaTypbl 40 TOUKM NPUSIOXKEHWNS
MPOLONLHOM cubl N C YYeTOM 3KCLeHTpucKTeTa, paBHoro M/N.

[ns 3aneMeHTOB MPSIMOYrO/IbHOIO CeYeHUs 6e3 yyeTa CXKaTol apMaTypbl 3HaYeHue Zs
[ONycKaeTcs onpeaensts no gopmyne (8.17), B KOTOPO 3HaYeHUe X NPUHMMAETCS PaBHbIM
BbICOTE CXaTOW 30Hbl 6ETOHA C YYETOM BAVUAHMS NPOAO/BLHON cunbl, onpeaensemoi no 8.31,
MPUHUMAA KO3MPULMEHTbI NPUBEAEHUS apMaTypbl K 6ETOHY 0Os2, O'st.

[ns aneMeHTOB NPSMOYro/bHOro, TaBPOBOrO C MOMKOW B CXKaToW 30HE, ABYTaBpOBOIo
MOMepPeYHbIX CEYEHNI AONYCKAETCS 3HaUYEHMe Zs NPUHUMATL paBHbIM 0,7.
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B dopmynax (8.18 n 8.19) 3HaK «NAOC» NPUHUMAOT NPU PacTArnBatoLLER, a 3HaK
KMUHYC» — MPU OKUMAKOLLEN NPOAONbHOW cue. HanpskeHWs Os He JO/MKHbI NPeBbIwaTh
Rs,ser,t-

8.16 3HaueHMs 6a30BOro PaccToAHNSA MeXAY TpeLmMHamu |s onpegenstoT no gpopmyse

=05 . (8.20)
A

M NpuHUMatoT He meHee 10ds n 10 cm 1 He 6onee 40ds n 40 cm Ana 3NEMEHTOB C paboueii
BbICOTO MOMEePeYHOro ceveHmst He 6osnee 1 M.

Mnowass ceveHns pacTAHYTOro 6eToHa Ast OMPeAeNatoT Mo BbICOTE PaCTAHYTOW 30HbI
Xt, UICMO/Mb3YyA NpaBuia pacyeTa MOMeHTa 06pa3oBaHns TPELMH cornacHo 8.6-8.12.

B nto6om cnyyae 3HayeHne Apt MPYHUMAKOT PaBHbLIM MJIOLWAAN CEYEHUs NPU ee BbICOTe
B npejenax He MeHee 2a v He 6onee 0,5h.

8.17 3HaueHune Koa(hduLmeHTa Ys ONpesenatoT no opmyne

Ps=1-0,8 Ssere : (8.21)
S S
I€ Os,crc — HANPSHKEHVE B NPOAO/bHON PacTAHYTOIN apMaType B CeYeHUU C TPELLMHOIA cpasy
nocsne 06pasoBaHMs HOPMasibHbLIX TPELMH, onpeaensemoe no 8.14;
Os — TO e , NpW Le/iCTBMM pacCMaTpP1BaeMoi Harpy3kun 1 TeMnepaTypb.
[N n3rnbaemMblx 3NEMEHTOB 3Ha4YeHMe KoaduumeHTa Ps AONYCKaeTCa onpeaensTtb Mo
(hopmyne

Pe=1-08 MN;“, 8.22)

rae Mcrc — cM. o 8.9.

8.18 [N >kene306eTOHHbIX 3/1EMEHTOB M3 0ObIYHOrO OeTOHa nNpu TemmnepaType
apmaTypbl 6onee 100 °C ¥ M3 XapoCTONKOro 6eToHa Npu Temnepatype apMatypbl 6onee
70 °C B (popmyrie (8.10) yumTbiBatOT TEMMepPaTypHbIE AeOPMaLUN €, Bbl3BaHHbIE PA3HOCTbHIO
TemnepaTypHbIX fJedopmauunii  apMaTypbl K 6GeTOHa Mpu HarpeBe W  Jehopmauum
TemrnepaTypHOW ycafiKu 6ETOHA s NPW OCTbIBaHUMN.

TemnepatypHble fedopMaLy paclUnpeHns Npu Harpese

€= (Ofstm - Obt) tb, (8.23)
M TemnepaTypHble AethopMaLi YKOPOUeHKst 6ETOHA NP OCTbIBAHUM MOC/E Harpesa:
€cs=0lcs th (8.24)

r4e  Ostm — ONPeAensatoT no gopmyne (6.42);
Opt U Ocs — MPUHMMAKOT COOTBETCTBEHHO N0 Tabnunuam 5.7 n 5.8;
tp — TeMnepaTypa 6eTOHa Ha YPOBHE pPacTAHYTOW apMaTypbl.

PacueT 3/1eMeHTOB »e/1e306eTOHHbIX KOHCTPYKLMIA No fethopmaumnsm
8.19 PacueT 3/1eMeHTOB »e/1e300eTOHHbIX KOHCTPYKLUWMIA MO Aethopmauusam nponsBogaT

C YYETOM 3KCMyaTalMOHHbIX TPe60oBaHWiA, NPeabABNSEMbIX K KOHCTPYKLUSIM.
PacueT no feopmauysm cnefyeT NPOM3BOAUTL Ha AENCTBME:
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MOCTOAHHbLIX, BPeMEHHbIX AIUTE/bHLIX U KPATKOBPEMEHHbLIX  Harpy3ok n
KpaTKOBPEMEHHOIO Harpesa MpU OrpaHWYeHUn fedopmaunii  TEXHONOTMYECKUMU UK
KOHCTPYKTUBHbIMU TpeboBaHUAMMU;

MOCTOAHHbIX W BPEMEHHbIX A/IMTENbHbLIX Harpy3oK W AJMTeNIbHOTO0 Harpesa npu
orpaHvyeHumn fedopmaLmii 3CTeTUUECKUMU TpeboBaHUAMMU.

3HayeHMs npefenbHO ONYCTUMBIX AehopMaumini 3neMeHToB npuHumaroT no CI
20.13330 ¥ HOpPMaTMBHbLIM JOKYMEHTaM Ha OT/Ae/bHble BUAbl KOHCTPYKLMIA.

PacueT »en1e306eTOHHbIX 3/1EMEHTOB MO r|p0r|/|6a|\/|

8.20 Pacuer >kene300eTOHHbIX 3/1EMEHTOB MO Mporméam npousBOAAT W3 YC/OBUS:
nporné >ene3ob6eTOHHOro 3fleMeHTa OT [eVCTBUS BHELUHeW Harpysku u Temnepatypbl He
[O/MKEH MNpeBbIlaTb 3HAYeHWs npefdesibHO  JOMYCTUMOro npornba >Kene3o6eToHHOro
aNleMeHTa.

Mpn  AENCTBUMM MOCTOSIHHBIX, [A/IMTENbHbIX W KPaTKOBPEMEHHbLIX Harpy3oK 1
KpaTKOBPEMEHHOIO M [/IMTENIbHOro Harpesa nporné 6asok uav NAUT BO BCEX ClyyasX He
[I0/KEH NpeBbILWaTh /150 Nponetan /75 Bbineta KOHCOMMN.

8.21 IMporn6 >kene3ob6eTOHHbIX 3/1EMEHTOB, 06YCNOBMEHHbIA Aeopmalmein 1M3rnoa,
onpeaensoT no opmyne

f :jmx(lj dx, (8.25)
0 r X

rae M x— U3rnGatoLLmii MOMEHT B CEYEHUM X OT AeiCTBUS eAMHNYHOM CUNbl, MPUNOXEHHO
MO HanpaBfEHUIO MCKOMOFO MepPeMELLEHMS 3/IeMEHTA B CEYEHUM X MO ANMHE
nponeta |, Ans KOToporo onpeaenstoT NPoruoe;

1 o o
(— — NOJIHaA KPUBWN3Ha 3/1EMEHTAa B CEYEHUU X OT BHELUHEW HArpy3ku, npu KOTopowu
r X

onpeaensoT Nporuo.
[N KOHCTPYKLMIA TENMOBbIX arperatoB M3 >KapOCTOMKOro »Kene3obeToHa B KaXaoM
KOHKPETHOM Cnyyae Nporubé snemMeHTa ycTaHaB/IMBaETCA MPOEKTOM.
B o6uwem cnyyae ans »xene3o6eToHHbIX M3rnbaemMbiX 3/1EMEHTOB BbIUMCIEHNE NpPOrnba
NPOM3BOAAT MyTeM pa3bUeHUs 3MeMeHTa Ha psf Yy4yacTKOB, ONpeAeneHns KPUBM3HBbI Ha
rpaHuLax aTUX y4acTKOB (C Y4ETOM OTCYTCTBMSI MW HAIMYMS TPELLMH W 3HaKa KPUBU3HDI) 1

— 1 o
NnepeMHOXEHMA 3Mop MOMEHTOB M x U KPUBU3HbI (— no gaunHe afieMeHTa nNpu TMHENHOM
r X

pacnpefieneHnn KpUBK3HbI B Npefenax Kakaoro yyacTka. B aTom cnydae npormé B cepeamHe
MponeTa aNeMeHTa onpeaenstoT no Gopmyne

f= 1;]2 Gjpl + [%)p + 6221: iﬂ%)n + GH +(3n- 2)(%) , (8.26)

1 1 o o
rae (—j : (—j — KPMBW3HA 3/1eMeHTa, COOTBETCTBEHHO Ha /IEBOW M MPaBoW ornopax;
sup,| sup,r

r r
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1 1 .
(- y | — | — KPUBU3HbI 3JITEMEHTA B CEHEHUN | C/IEBA U CnpaBa OT OCU CUMMETPUN
r il r ir

(cepeanHbl nNponeta);

r

N — YeTHOEe YMC/O PaBHbIX Y4aCTKOB, Ha KOTOPbIE pa3aenstoT NpPoseT, NPUHMMAEMOe He
MeHee 6;
| — nponet anemeHTa.

1
(— — KPUBU3HaA 31EMEHTA B CEPeANHE MPOJIETA,
c

B topmynax (8.25) u (8.26) KpuBM3HbI 1 OnpeaenstoT Npu AeWCTBUM Harpy3kKn no
r

1
yKazaHuam 8.25-8.35 COOTBETCTBEHHO [/ Y4aCTKOB 6e3 TpewmH 1 ¢ TpewmHaMmmn, 3HaK —
r

NPUHMMAIOT B COOTBETCTBUM C 3MHOPOIA KPUBU3HBI.

8.22 Ana mn3rmbaembiX 3M1EMEHTOB MOCTOSHHOIO MO [AJIMHE 3/IEMEHTA CeYeHUs, He
VMEILLMX TPELMH, NPorMobl onpeaenstoT No o06LWMUM npaBuiam CTPOMTENbHON MEXaHMKKM C
MCMOMb30BAHNEM >KECTKOCTU MOMEPEYHbIX CeYeHWnin, onpegensemor no copmyne (8.33),
NPUHMMas KPUBU3HY W3MEHSIOLLEACAS N0 AANHE 3N1EeMEHTa MPONOPLMOHANbHO 3HAYEHUAM
N3rnbaroLLero MOMeHTa.

[ns cBOGOAHO OMEPTbIX WM KOHCOMbHBLIX 3/1IEMEHTOB MaKCUMaslbHbI  NPOruno
onpeaensoT no opmyne

1

f :SI (ijax y (827)

1
rge (— — NOJIHadA KPnBM3Ha B CEYEHNN C Han60bLLNM I/I3FVI68.IOLLI|I/IM MOMEHTOM OT
r max

Harpysku n Temnepatypsbl, NpU KOTOPOi onpeaenstoT nporuo.

[ns n3rmbaembIx 31eMEHTOB AJ19 MOCTOAHHOIO MO [/IMHE 3/IEMEHTA CeYEHUS, UMEIOLLIUX
TPeLMHbI, Ha K&XXA0M y4acTKe, B npefenax KOTOporo n3rnbatowwmii MOMEHT He MEHSET 3Hak,
KPVBU3HY [OMYCKAETCA BbIYNCNATL 411 Hanbosee HaNpPsXKeHHOro CeYeHNs, NPUHUMas ee A/1s
OCT&/IbHbIX CEYEHW TaKOro Yy4yacTKa W3MEHSIOWENCcs NPOnopLMOHa/IbHO  3HAYEHUAM
N3rnbaroLLEero MOMeHTa.

8.23 Ko03th(hMUMEHT S 3aBUCUT OT BMAA Harpy3KM MU pacyeTHOM CXeMbl 3fiemMeHTa. Ans
CBOOGOAHO OMNepTbiX 6anoK W paBHOMEPHO pacrpefeneHHo Harpysku s = 0,1, npw
COCpefoTOYeHHON cune B cepeanHe nponeta s = 0,08, Npu ABYX COCPefOTOYEHHBIX CUMaX,
MPUNOXKEHHBIX HA PACCTOSHWM & OT K0 onopbl s=a%/48e%. [Ins KOHCOMbHOM 6anku npu
paBHOMEPHO pacrpefeneHHoi Harpyske s = 0,25, npy cOCpeOTOUYEHHONW CUIe Ha KOHCOMN
s = 0,33, Npu cocpeoTOUEHHOW CUle Ha pacCcTosHMM a oT onopbl $=0,17a/(3 —ale);

8.24 Mporn6 fi, 06ycnoBneHHbIN fedopMaLmsamMm OT HepaBHOMEPHOr0 Harpesa 6eToHa
MO BbICOTE CeYeHUs 3IeMeHTa, OnpeaenseTca no opmyrne

f, :jﬁ{lj dx (8.28)

r

1 o
roe [— — KPUBW3HA 3/1EMEHTA B CEYEHUN X OT BO3/E/CTBMS TEMMEPATYpPbI C YUETOM
X

Ha/in4ynAa B JaHHOM Ce€4YEHUN TPELLMH, BbI3BaHHbLIX YCUTUAMU OT ,qel\/'ICTBI/Iﬂ

80



CIn 27.13330.2011

Harpysku nnm TemnepaTypbl, OnpeaenseTca cornacHo ykasaHusam 6.25-6.28;

M x —cm. 8.21.
Mpu pacueTe CBO60,U|H0 OﬂepTOM NN KOHCO/IbHOM OankyM MOCTOSIHHOM BbICOTbI C
OAMHAKOBbLIM pacrpejeneHemM TemrepaTypbl 6eTOHa MO BbICOTE CeYeHWUs! Ha BCeil AnnHe
RENRY |_|p0|—l/|6, BbI3BaHHbI BO3,U|6[/J|CTBV|eM TemMnepartypsbl, onpeaenatoT Mno daopmyne

f = [}j 1%, (8.29)

r

1 o
roe (Fj — KPMBM3Ha OT BO3AENCTBUA TEMMEPATYpPbI, ONnpeaenseTca cornacHo 6.26—-6.38;
t

S — KO3 hMLMEHT, NPUHMMaEMbIn No 8.23 ans cB06OAHO ONEPTbIX M KOHCO/bHbIX
6anoK.

Mpornbbl COOPHBLIX 3/1EMEHTOB KOHCTPYKUMIA M3 XKApOCTOMKOro 6eTOHa, MMEHLLMX
0AHOCTOPOHHEE apMMPOBaHME W CBapHble CTbIKM apmaTypbl B PaCTAHYTON 30HE CeYeHus,
onpefenstoTcs C YY4eTOM MOBbILLEHHON AehopMaTUBHOCTM CTbIKOB. IMpu 3TOM KpWBM3HA
afleMeHTa B npefenax CTblKa, OnpefeneHHas Kak A4 Lenoro afiemMeHTa, yBe/munsaeTca B 5
pas npu 3ano/IHEHNK LLIBa PACTBOPOM NOC/IE CBAPKMN CTbIKOBbIX HaKNadO0K.

8.25 KpuBnsHy un3rnbaembliX, BHELLEHTPEHHO CXaTbIX W BHELEHTPEHHO PacTAHYTbIX
3N1EMEHTOB [N BbIUMC/IEHMS UX NPOTrMO0B ONPEAenstoT:

a) AN 3NEMEHTOB WM Y4YaCTKOB 3/1EMEHTA, A€ B PacTAHYTOM 30He He 06pa3yroTCs
HOPMa/lbHble K MPOAO/NBLHON OCY TPELLMHBI;

0) AN5 3/1EMEHTOB MM yYacTKa 3/1IeMeHTa, rae B pacTAHYTON 30HE MMEHOTCA TPELLMHDI.

SNEeMEHTbI UM YYaCTKN 3/1IEMEHTOB pacCMaTpuBarOT 6e3 TPewnH, ecin TPELWMHBbI He
06pasytoTcs Mpyv AENCTBMM MOMHON HarpysKun, BKAKOYAHOLIEA MOCTOSHHYH, BPEMEHHYHO
ANUTENBHYIO U KPATKOBPEMEHHYHO Harpysku 1 ycunmns ot TemMnepaTypsbl.

8.26 TT0oNMHYK KPWMBWM3HY WM3rMGaeMbIX, BHELEHTPEHHO CXaTblX W BHELEHTPEHHO
PacTAHYTbIX 3/1eMEHTOB OMpPeaAenstoT No Popmynam:

ANS y4aCTKOB 6€3 TPeLLMH B pacTAHYTON 30HE:

1 (1 1)
?Z(?l*[?l’ (8:30)

QNS YYaCTKOB C TPELLMHaMMN B PacTSHYTO 30He:
1 (1 1 1
L (94 (2). -
ro\r); \r), \r);

1 1 o
(— v | — | — KPWUBWU3HbI COOTBETCTBEHHO OT HEMPOAO/DKUTENBHOIO AENCTBUA
r 1 r 2

B dopmyne (8.30)

KpaTKOBPEMEHHbIX Harpy30K 1 OT NPOAO/MKUTENIbLHOTO AeACTBUA NOCTOAHHbIX
N BPEMEHHbIX A/INTE/NbHbIX Harpy3oK.
B hopmyre (8.31)

1 o o
(— — KPMBK3Ha OT HENPOJO/MKUTENIbHOI O AENCTBUA BCEN Harpy3Ku, Ha KOTOPYIO
r 1

NPOu3BOASAT pacyeT no aehopmaLusm;
81



CI27.13330.2011

1 o
(— — KPMBU3Ha OT HEMNPOAO/MKUTENBbHOIO AENCTBUA NOCTOAHHbIX U BPEMEHHBIX
r 2

ONNTENbHbIX HAarpy3o0K;

1 o
(— — KPMBU3Ha OT NPOAO/IKUTENTIbHOIO AENCTBUA NOCTOAHHbLIX N BPEMEHHBLIX O/INTE/TIbHbIX
r 3

HarpysoK.

1

1 1
KpnBU3HbI (—j : (—j n (—j onpefenstoT cornacHo 8.27.
r 1 r 2 r 3

1 o
8.27 KpuBM3HY >KeNe306eTOHHbIX 3/1EMEHTOB — OT [AeiCTBUS COOTBETCTBYHOLMX
r

Harpysok (8.26) onpeaenstot no gopmyne

i_M , (8.32)
r D
rge M — nsrnbatowyii MOMEHT OT BHELLUHEe Harpysku (C y4eTOM MOMeEHTa OT NMPOLAO0/bHOM
cunbl N) OTHOCUTENIbHO OCW, HOPM&/IbHOW MIOCKOCTU AENCTBUS  M3rMbatoLLero
MOMEHTA W MPOXOAALLEA Yepe3 LEHTP TAKEeCTU MpUBELEHHOro NonepeyHoro
CeYeHMs 3/IEMEHTR;
D — u3rnbHasd >ecTKOCTb MPVBEAEHHOro [MOMEPEYHOro CeYeHUs 3M1eMeHTa,
onpeaensemMas no opmyne

D = Ep1 lred, (8.33)

rae En1 — Mogynb gethopmanmmn 6eToHa, onpesensemblii B 3aBUCUMOCTY OT
MPOLO/MKUTENBHOCTIN AENCTBUA Harpy3Ku 1 TeMnepaTypbl;
Ired — MOMEHT UHEPLMW MPUBEAEHHOrO MOMEPEYHOro CeYeHNsi OTHOCUTESIbHO ero LieHTpa
TSXKECTW, ONPeSeNseMblil C yHETOM H/IMUMS UK OTCYTCTBUA TPELLUH.
3HaveHns mofmyns pedopmaumm 6etoHa Epi M MOMEHTa WHepuun NpUBELEHHOrO
ceyeHus lreq NS 3N1EMEHTOB 6e3 TPELLUMH B PacTAHYTON 30He M C TpelyuHamy onpeaenstoT
COOTBETCTBEHHO Mo 8.28 n 8.29.

YKecTKOCTb »Ke1e306eTOHHOMO 3/1EMEHTA Ha y4YacTKe
6e3 TPEeLUNH B PacTsIHYTOWN 30He

8.28 XKecTKOCTb »kene306eTOHHOro afieMeHTa D Ha yyacTke 6e3 TpelimH onpesenstot
no gopmyne (8.33).

MOMEHT uHepuun lreg NPUBEAEHHOIO CeYeHWUs 3/1eMeHTa OTHOCUTE/IbHO ero LeHTpa
TSDKECTM ONpefenstoT Kak An1s CrnoWwHOro Tena no o6wyM npasuiam ConpoTUBIEHMS
yNpyrux 37eMeHTOB C Y4eTOM BCeli M/oWaan cevyeHWUs 6eTOHa W Mowafeil pacTAHYTOM
apmatypbl C KoapduumeHTamy NpuBeLeHNS PacTAHYTOW apMaTypbl K 6eTOHY O 1 CXaTou
apmatypbl o

Ired:| + Is o+ |1s (X’, (834)

rge | — MOMeHT MHepLUmMmn 6EeTOHHOTO CeYeHUst OTHOCUTE/IbHO LIEHTPA TSHXKECTU NPUBELEHHOTO
MOMNEepPeYHOro CeYEeHMs 3NeMeHTa, KOTOPbIA npu TemnepaTypax Harpesa o 400 °C
onpeaenstoT no opmyne (6.15) 1 npu 605ee BbLICOKOIN TemnepaType — cornacHo 6.16,
6.20 n 6.21,;
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Is, I's — MOMEHTbI MHepuuM NNoLiafent CeYeHNs COOTBETCTBEHHO PAaCcTAHYTOM W CXaTon
apmaTypbl OTHOCWUTENIbHO LEHTpa TSXXECTU NPUBELEHHOrO MOMEPeYHOro CevyeHus
aneMeHTa

ls= As (ho- Yc)?; (8.35)
I’s: A1s (y(:—a.’)2 . (836)

KoathumumeHTbl NpuBeaeHNs pacTSHYTO apMaTypbl K 6ETOHY

E
oa=—2 (8.37)
Ebl
M CXKaTol apMaTypbl K 6eTOHY
E’
a=—% (8.38)
Ebl

roe Est n E'ss — Mofynn  ynpyroct pacTAHYTOW W CXaTou apMaTypbl OMpeaenstoT no
(opmyne (5.18) B 3aBMCMMOCTM OT TeMnepaTypbl PacTAHYTOW U CXaToW
apMaTypbl.
[lonyckaetcs onpefensiTe MOMEHT MHepUMn g 6€3 yuyeTa apmatypbl cornacHo 6.16,
6.20 1 6.21. 3HayeHus moayns peopmauyun 6etoHa B hopmynax (8.33), (8.37) u (8.38)
MPUHUMAIOT PaBHbLIMU:
Npyn KpaTKOBPEMEHHOM [eACTBUN HArpy3Ku 1 Harpese

Eb1=@uEp, (8.39)

roe @p — KO3(h(MUMEHT, YYMTbIBAKOLINIA BAUAHME KPATKOBPEMEHHOW NON3y4yecT GeToHa u
NpUHMMaeMblin 4na 6eToHa cocTaBoB (Tabnuua 5.1):

Ne 1-3,6,7,10,11,19-21.................. 0,85
Ne 4,5,8,9,23,24 ............ceevveveeee. 0,80
Noe 12-18,29,30 ...ovvivieiii e e, 0,70

npyu NPOACIKUTENBHOM AEACTBMN HAarpy3Kn 1 Harpese Epi= Ept, KOTOPbIV OnpeaenstoT
no dopmyne (5.10) B 3aBUCMMOCTM OT TemnepaTypbl OETOHA B LEHTPE TSHKECTU
NPUBEAEHHOIO CEYEHUS.

PaccTosiHVe OT Hambosiee CXKaToro Bo/IOKHa 6eTOHa [0 LeHTpa TSHKECTU NMPUBEAEHHOrO
MOMEPEYHOro CeYeHNs aNeMeHTa onpeaenstoT no gopmyne

_ S<:,red (8 40)
yc Ared , .

Ffe Scred — CTATUYECKUI MOMEHT NPUBEAEHHOIO CEUeHNS 3N1eMeHTa OTHOCUTENbHO HanGonee
CXKaToro BO/IOKHa 6eTOHa, paBHbIVI
Scred = Sc+Ssc0+S'scd’ ; (8.41)

Ared — NNOWWAAL NPUBEAEHHOIO MOMEPEYHOro CeYeHUs N1IeMEHTa, ONpeaenseTcs no Gpopmyne
(6.27), a ee CTAaTUYECKMI A MOMEHT OTHOCMTE/IbHO HaMBOee CXKATOro BOIOKHA 6eToHa

Sc = Ared O,5h ; (842)

As, Ssc, A’s, S'sc — N/I0LLLAAN MOMNEPEYHOT0 CEYEHNSA N UX CTaTUYECKME MOMEHTbI OTHOCUTE/IbHO
Hambonee CXXaToro Bo/I0KHa 6eTOHa, COOTBETCTBEHHO PaCTAHYTOMN M CXaToM
apMaTypsl
Ssc: As hO ; (843)
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S'se= Asa’. (844)

YKecTKOCTb »Ke1e306eTOHHOMO 3/1EMEHTA Ha y4YacTKe
C TPEWMHAMN B PACTSIHYTO 30He

8.29 XKeCTKOCTb Xene306eTOHHOr0 3/1eMeHTa Ha y4acTKax C TpeLyyHamu B pacTsHYTOM
30He ONpeAenstoT C YH4eTOM CeAYHOLLMX MOMOXEHWIA:

ceyeHus nocne Ae)opMUPOBaHUS OCTAKOTCS MIOCKUMY;

HanpshXeHne B 6ETOHE CXXaTou 30Hbl ONPeAeNstoT Kak ANa yrnpyroro Tena;

paboTy pacTAHYTOro 6eTOHa B CEYEHUM C HOPMa/TbHOW TPELLMHON He YYUTbIBAIOT;

paboTy pacTAHYTOro 6eTOHa Ha y4acTKe MeXAY CMEXHbIMU HOPMa/TbHbIMW TPELLMHAMK
YUUTLIBAIOT MOCPEACTBOM KOahhuLmeHTa Ys.

YKecTKoCTb Xene306eTOHHOr0 afiemeHTa D Ha yyacTkax ¢ TpewHamu onpeaenstoT rno
(hopmyne (8.33) M NpMHUMAIOT He 60siee XKECTKOCTN 6e3 TPeLLMH.

MOMEHT MHepUMK lred MPUBEAEHHOTO MOMEPEYHOro CeYEHUS 3NeMeHTa OTHOCUTE/TbHO
ero LeHTpa TSKeCTV ONpeaenstoT no o6wyM npasuiam CONpPoTUBIEHNS YNPYTUX 3/1EMEHTOB
C YYeTOM MNoWaan ceyeHUss 6GETOHa TOMbKO CXKATOM 30HbI, MAOLWAAE CEUYEHUSI CXKATOM
apmatypbl ¢ KO3PMULUMEHTOM MPUBULEHNS apMaTypbl K 6ETOHY Os1 ¥ pacTAHYTON apMaTypbl
C KO3(pprLMeHTOM NPUBEAEHNS apMaTypbl K 6eTOHY Os2 MO opmyse

Irea=lp+ Is Os2+ I's 051, (8.45)

rae lp, Is, I's — MOMEHTbI MHEPLUW NOWaei CeveHNs COOTBETCTBEHHO CXATOM 30Hbl GETOHa,
PacTAHYTOW W CXaToOl apmaTypbl OTHOCUTE/NIbHO LEHTpa TSXKEeCTu
NPUBEAEHHOIO NOMEPEYHOr0 ceveHns 6e3 yueta 6eTOHa PacTAHYTOM 30HbI.
3HaueHus |, onpegendoT cornacHo 8.30.
3HaueHusa Isu I's onpegenatot no gopmynam (8.35) u (8.36), NPUHMMAA Yem PaBHbIM
paccTosHMIO OT Hambosiee CXAaTOro BOJIOKHA 6eTOoHa [0 LeHTpa TSHKECTU MPUBEAEHHOro
MOMepPeYHoro ceveHns 6e3 yyeta 6eToHa pacTAHYTOW 30HbI (PUCYHOK 8.3).
[ns n3rmbaembIxX 3/1eMeHTOB

Yem = Xm , (8.46)

rfe Xm — CPe/IHSN BbICOTA CXKATOl 30HbI 6ETOHA, YUUTbLIBAIOLLIAS B/USHME PabOThI
PaCTSHYTOro 6eToHa MexXay TpeLLMHaMK 1 onpeaensiemas coriacHo 8.31.

aj fi)
Ep O ™ €5E, s Ep Gy = 6y nas
g 7 S 0 1 T
. o =g £, ;:[ o, =iEE
> M ;j
W .".-I-_e’ = i i HE
: ' | 1
L 4 /A / / d
g 1 . |
A F ",E f-"'r
G T f—"" | —_— el
e — -T —— g, =LK e o, =E f-_,
i i i ! (% e B N

1 — UEHTP TSHKECTM NMPUBEAEHHOTO CEYEHMS

PucyHok 8.3 — CxeMa HanpsbkeHWi 1 gechopmaunii B NpuBeLeHHOM MOMNePeYHOM CEUEHUN 3/IeMeHTa ¢
TpewmHaMmm Npu pacyeTe no gedopmauymsm, Npu AencTBUN N3rmbaroLLero MomMmeHTa (a), 3rmbaroLlero
MOMEHTa 1 NPOA0SLHON cubl (6)
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3HaueHns KoahuLMeHTa NPUBEAEHNS CXATOM apMaTypbl K OETOHY O'sy ONPeenstoT no
topmyne (8.14) n KO3((UUMEHT NpUBEAEHMS PaCTAHYTON apmaTypbl K 6GETOHY Os2 MO
(hopmyne

E
Oy =—2"0L (8.47)

Eb,red t

MprBeAeHHbIN Moaynb Aehopmalmn cxxaToro 6eToHa onpefenstoT no gopmyne (8.15).
MpvBeAEHHbIN MOAYNb AedhopMauuy pacTAHYTON apmaTtypbl Esredt ONpefenstoT ¢ y4eToM
BNNAHUA PACTAHYTOro 6eTOHa MeXAy TpeLLMHamMu no gopmyne:

E
Es redt= 2 ) (848)

S

raoe Es — onpegenatoT no dopmyne (5.18). 3HauveHue kKoahduumeHTa Ys onpeaenstot no
thopmyne (8.21). JonyckaeTca NpuHUMaTh Ys = 1, CiefoBaTeNnbHO Os2 = Os1. [1py 3TOM, ecm
ycnosue 8.20 He yAOBMETBOPSAETCH, pacyeT MPOM3BOAAT C YY4eTOM KoaguumeHTa Ys no
(hopmyne (8.21).

8.30 MOMEHT MHepuun NoLLAAM CEUYEHUS CXKATOM 30HbI 6eTOHa Ip ONpeaenstoT:

a) Npu AerCTBUM TONbKO M3rnbatowero MomeHTa M:

L9 3N1IEMEHTOB MPSAMOYr0/IbHOrO NOMEPeYHOro ceveHns no hopmyne

bx®
3

[N 3NEMEHTOB TaBPOBOI0 (CO CXaTow NOMKOW) U [ABYTaBPOBOr0 MOMEPEYHbIX CEUYEHWI
C HYNEBOW NNHWEN, pacnoNOXXeHHON B pebpe HIKe CKaToil Nonkun (Xm > h’r), no dhopmyne
2

5 (b, —bh?
bx, +( | —bhi 1412 X 05
3 12 h

; (8.49)

ly=

J— 4 J—
Iy =1y + 15 =

; (8.50)

0) npv gercTBUMM U3rnodaroLLero MoMeHTa M 1 NPoLo/bHOM cuibl N (CXXUMALOLLENA 1K
pacTaruearoLLein):
[J151 3/1IEMEHTOB NPSMOYT0/IbHOIO NMOMEPEYHOro ceveHms rno gopmyrne

bx?

I,

2
1+12(y°—m—o,5] ; (8.51)
X

m
47151 3N1IeMEHTOB TaBPOBOI O (CO CXKATO MOMKOWA) 1 ABYTaBPOBOrO NMOMEPEYHOr0 CeUYEHNI
C HYNeBOWN NNHWEN, PacnofIoXKeHHOW B pebpe HIbKe CKaTon Nosiku (xm=>h'’s), No opmyne

3

2 i 3 2
b, —b
1, = 2o 1419 Yem g5 L)L P Yoo _o5] |, (8.52)
3 X 12 ht

m

B Tex cnyuvasx, Korga onpegensiemast cornacHo 8.31 BbICOTa CXaTol 30Hbl Xm < h'f,
MOMEHT MHepUmMK |p BbIYMCNAKOT KaK A4/19 3/IEMEHTOB NPAMOYrO/IbHOr0 NMOnNepeyHoro ceveHns
no opmynam (8.49) n (8.51), npuHmumas b = b's.

8.31 [ns wm3rnbaeMblX 3/1EMEHTOB MOJIOXKEHME HeWTpasibHOW ocu (CpefHelr BbICOTbI
CXKaTol 30HbI 6eTOHA), ONPeAenstoT U3 ypaBHeHUS
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Sho = 0s2 Sso— 0's2 S's0, (8.53)

rae Sko , Sso U S'so — CTATUYECKME MOMEHTbl COOTBETCTBEHHO CXaTOM 30HblI 6ETOHa,
PacTAHYTOM 1 CXXaTON apmaTypbl OTHOCUTENIbHO HEMTPa/IbHOM OCK.
[ns 3nemMeHTOB NPAMOYTO/IbHOr0 NOMNEePeYHOro ceYeHNns 6e3 CxaTol apmaTypbl BbICOTY
CXXaTOM 30HbI Xm OMPeSenstoT no gpopmyne

Xy = ho(\/(masz )2 + ZmaSZ - maszj' (854)

[N NpsIMOYrofibHbIX CEYEHUIA C PACTAHYTON M CXKaTol apMaTypoli BbICOTY CXKaToW
30HbI OMpesenatoT No opmyse

m = ho[\/(nlasz + nla;l)z + z(masz + TTI a'5’1 %0) - (nlasz + nlaél)) ' (855)

[ns TaBpOBbIX C NOMKOI B CXATOI 30HE 1 ABYTaBPOBbIX CEYEHWI BbICOTY CXKaTOW 30HbI
onpeaensoT no opmyne

! ’ ! h' !
Xm:ho \/(ma52+n!asl+n~{f)2+2(masz+rriasl% +rﬁf %h )_(nlasz—l—niasl—'—n-{r)
0 0

(8.56)
A
_ N 8.57
o (857)
A
= 8.58
M =g (859
Al
A (8.59)
bh,
rge At — naowanb nornepevyHoro cevyeHna CBeCoOB CXXaTblX MOJI0OK
A= (0's—b) hs . (8.60)

[NA BHELEHTPEHHO CXaTbIX W BHELEHTPEHHO PacTAHYTbIX 3/1EMEHTOB MOJIOXKEHME
HENTpasIbHOM OCU, BbICOTbI CXKaTOM 30HbI OMPEAENatoT U3 ypaBHEeHMS
IO +a52|50 +a51|;0
SbO _aszsso +asls’50 ’
rae yn — PacCTOsiHME OT HEMTPabHOW OCY A0 TOUKM NPUIOXKEHNS NMPOAONLHOM cubl N,
OTCTOSAILLEA OT LEHTPa TSHKECTU NOMHOro ceyeHus (6e3 yyeTa TPeLmH) Ha
paccTosHnn eo = M/N;
Ibo , Sbo, Is0, Sso, I'so M S’so — MOMEHTbI MHEPLUN N CTATUYECKNE MOMEHTbI COOTBETCTBEHHO
CXaTol 30HbI 6ETOHA, PacTAHYTOW M CXaTol apMaTypbl
OTHOCUTE/IbHO HEeNTPasIbHOM OCHU.
JlonyckaeTcs 3HayeHMe BbICOTbl CXKAaTOW 30HbI 3/1EMEHTOB MPAMOYr0/IbHOro CeYeHus
npu AericTBnM n3rnbaroLlero MomeHTa M 1 npogonbHoi cunbl N onpeaensTs No dopmyne

Xm = Xml + —:::e‘j'\l\/ll ,
ed

(8.61)

YN =

(8.62)

rAe Xmi — BbIMUCASIKOT Kak AN51 U3rnbaeMbIX 3/1eMEHTOB COrnacHo 8.31;
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Jred, Ared — MOMEHT UHEPLMW NPVBEAEHHOIO MOMePeYHOro Ce4eHNs 3fieMeHTa OTHOCUTE/IbHO
ero LueHTpa TKECTUM W niowalb MPUBELEHHOr0 [MOMepeyHoro CeyveHus,
onpezensemMble 419 NMOMHOIO CeYeHNs aneMeHTa (6e3 yueTa TpeLLyH) cornacHo
6.16-6.18, 8.28.

B topmyne (8.62) 3HaK «MnaOC» MPUHUMAOT MPU CXXMMAtOLLEA NPOLONbLHOW cune, a
3HaK «MUHYC» — NP PacTAr1BaroLLeli NPOA0bHON cue.
8.32 XKecTKOCTb M3rnbaembIx >Kene306eTOHHbIX 3/IEMEHTOB [OMYCKaeTCcA Onpeaenstb
no gopmyne
D = Ep,redt AsZ (No— Xm), (8.63)

rAe Z — paccTosiHME OT LEeHTpa TSHKECTM pacTAHYTOM apmaTypbl 40 TOYKMU NPUIOXKEHUS
PaBHO/ENCTBYHOLLIEN YCUINIA B CXATOM 30HE.
[ns 3neMeHTOB MPAMOYrofibHOro CceyeHns 6e3 yuyeta CXKaToO apmaTypbl 3HaYeHMe Z
onpeaensoT no opmyne
z=ho - Xm/ 3. (8.64)

[ns 3NeMeHTOB MPAMOYro/ibHOr0, TaBPOBOIO C MOJIKOW B CXKATOW 30HE U [|BYTaBPOBOI0
MoMepeYHbIX CEYEHNI aonycKaeTcs npuHumats z = 0,8ho.

8.33 Mporunbbl xene306eTOHHbLIX 3/1eMEHTOB MOXXHO ONpefeNnsTb Mo o6Lwmum npasuiam
CTPOMTENbHOWN MEXaHUKW C UCNO/Mb30BaHNEM BMECTO KPUBU3HbI HEMOCPEACTBEHHO M3MMBHbIX
YKECTKOCTHbIX XapakKTepucTUK D nyTem 3ameHbl YNpYyrux U3rmbHbIX Xxapaktepuctuk El B
pacyYeTHbIX 3aBMCUMMOCTAX Ha YKa3aHHble XapakTepucTuku D, BblYMCNEHHbIE MO PopmMyiam
(8.33) 1 (8.66).

Mpy COBMECTHOM [EACTBMMN KPaTKOBPEMEHHbIX U ANNTENbHbIX HArpy3oK 1 TeMnepaTyp,
MOMHBIA NPOrM6 3N1EMEHTOB 6€3 TPEWUH M C TPELLMHAMIN B PacTAHYTON 30HE ONpeaenstoT
nyTeM CyMMMPOBaHWUA MPOrnboB COOTBETCTBYHOLUMX Harpy3oK U A4/IMTeNbHOCTN Harpesa, no
aHanormm Cc CyMMUPOBaHMEM KPWBWM3HbLI corfacHo 8.26, npuMHMMas >XeCTKOCTHble
XapakTepuctukn D B 3aBMCMMOCTM OT yKasaHHOW B 3TOM MYHKTE MPUHSATON
NPOAO/IHKUTENILHOCTU [ENCTBUSA, pacCMaTpMBaeMOoil Harpy3km 1 Harpesa. [onyckaetcs npu
onpeaeneHnmn XeCTKOCTHbIX XapaKTepucTuk D 3n1emMeHTOB € TpewmHaMmn B pacTSHYTOM 30He
npuHMMaTtb  Koa(huumeHt Ys = 1. B 3TOM cC/lydyae  Npu  COBMECTHOM [elCTBUK
KPaTKOBPEMEHHbIX M A/INTE/bHbIX Harpy3ok M TemnepaTyp, NOJHbIA NPOrné 3n1eMeHTOB C
TpelwmHaMn B PacTAHYTOW 30HE ONpefensloT nyTeM CYyMMUPOBaHWA MNpPornbos OT
KpaTKOBPEMEHHOMO AENCTBMS KPaTKOBPEMEHHbIX Harpy3oK 1 TemMnepatyp v OT A/IMTENbHOIO
[eVCTBUA [JIMTENbHbIX Harpy3oK W Temnepartyp, C Y4eTOM COOTBETCTBYHOLUMX 3HAYEHUI
YKECTKOCTHbIX XapaKTepucTuK D, KakK 3T0 MPUHATO A4/11 3/1IEMEHTOB 63 TPeLLVH.

8.34 [ns wn3rnbaeMblX 3MEMEHTOB MPAMOYrO/IbHOrO, TaBpOBOr0 W [ABYTaBPOBOIO
CEeYEeHMIN KPUBM3HBI Ha yYacTKax C TPeLMHaMn B pacTAHYTON 30He A0MYCKaeTca onpeaenstb
no hopmyse

= : 8.65
j 1Est Ashg ( )

r

[1) _ M _j zbthbt,sert

rae KoapguumeHTbl @1 NPUHMMAOT Mo Tabnunue 8.1, @2 — no Tabnuue 8.2.

87



CI27.13330.2011

Ta6bnunuya 8.1

KoaghumumeHTbl @1 NPY 3HAYEHMAX L0st, PABHbIX
Hr <0,07] 0,10 0,15 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00

0,0 0,60 | 0,55 | 0,49 | 045 0,38 0,34 0,30 | 0,27 | 0,25 | 0,23 0,22 | 0,20
0,2 0,69 | 0,65 | 059 | 0,55 0,48 0,43 039 | 0,36 | 0,33 | 0,31 0,29 | 0,27
04 0,73 | 0,69 | 065 | 061 0,55 0,50 046 | 042 | 0,40 | 0,37 0,35 | 0,33
0,6 0,75 | 0,72 | 0,68 | 0,65 0,59 0,55 051 | 047 | 0,45 | 042 0,40 | 0,38
0,8 0,76 | 0,74 | 0,71 | 0,69 0,62 0,58 054 | 051 | 0,48 | 0,46 0,44 | 0,42
1,0 0,77 | 0,75 | 0,72 | 0,70 0,65 0,61 057 | 054 | 0,52 | 0,49 0,47 | 0,45

As O Dy g
HOg=——8 o ; My =——+——a ..
“ph, ST bhy  bh, St
Tabnunuya 8.2
Koaththu-
LMeHTbI KoaththmumeHTbl @2 MpY 3HAYEHUAX WOst, PaBHbIX

w | wr | =007 [0,07-0,10,1-0,2]0,2-0,4/0,4-0,6/0,6-0,8/0,8-1,0] <0,07 [0,07-01] 0,1-02[0,2-0,4/0,4-0,6]0,6-0,8/0,8-1,0

HenpogomkuTe/ibHOe AeliCTBUE HArpy30K 1 TEMNepaTyp MpOofO/KNTENBHOE AeMCTBME HArPy30K W TEMMepaTyp

00| 00 | 0116 0,16 | 0,16 0,170,417 0,17 017|015 0,14 | 0,24 | 0,13 | 0,13 | 0,12 | 0,12
00| 02 | 020 0,20 |020|0,21|0,22 0,23 0,230,128 0,18 | 0,28 | 0,17 | 0,27 | 0,17 | 0,16
00| 04 | 022 023 | 023|024 026027028 |021]|021|021]0,21|0,21 0,20 | 0,20
00| 06 | 024 025 |025|027|029|031]032|0,23]|0,23|023]|0,23|024 024|024
00| 08 | 025 0,26 | 027029032034 036 |024]|024)|025]|025|026 | 027 | 0,27
00|10 | 026 0,27 1028|030]034]037|039|0,25|0,26 026027028 029] 03

02 | 00 | 024 0,23 |023|022|021]0,21|020 | 0,20 0,21 | 0,20 | 0,18 | 0,16 | 0,15 | 0,14

04 | 00 - 0,31 | 0,29 | 0,27 | 0,26 | 0,25 | 0,24 - 0,27 | 0,26 | 0,22 | 0,19 | 0,18 | 0,17
06 | 00 - 0,38 | 0,36 | 0,33 | 0,30 | 0,28 | 0,27 - 0,34 | 0,31 0,27 | 0,23 | 0,20 | 0,19
08 | 00 - - 0,43 (0,38 |0,35| 0,32 | 0,30 - - 0,37 | 0,31 | 0,26 | 0,23 | 0,21
1,0 | 0,0 - - 0,50 | 0,44 | 0,39 | 0,36 | 0,30 — - 0,44 | 0,36 | 0,30 | 0,26 | 0,23
0,2 | 0,2 0,29 0,28 | 0,28 | 0,28 | 0,27 | 0,27 | 0,27 | 0,27 | 0,14 | 0,25 | 0,23 | 0,21 | 0,20 | 0,19
04 | 04 - 041 | 0401 0,39 | 0,39 | 0,38 | 0,38 - 0,26 | 0,36 | 0,33 | 0,31 | 0,29 | 0,28
06 | 0,6 - - 0,53 (052051050 0,49 - 0,38 | 048 | 0,44 | 0,41 | 0,38 | 0,37
08 | 08 - - 0,66 | 0,64 | 0,63 | 0,62 | 0,61 - - 0,61 056 051|048 | 0,46
10 ] 1,0 - - - 0,77 | 0,75 | 0,79 | 0,73 - - - 0,68 | 0,63 | 0,59 | 0,50

A (b} —bh A (b ~b)

paslz—sasl, mf :¥+—saél, m;¢ :f—hf.
bhy bhy bhy bh

YKeCcTKOCTb M3rmbaembiX 3MEMEHTOB C TpeLMHaMu B PacTAHYTOW 30He AOMYyCKaeTcs
onpeaensTtb No opmyne
H 2
D= J .1Est AshO ) (866)
M =] thszt,ser,t
KpnBM3HY BHELEHTPEHHO CXKaTblX 3/1EMEHTOB, a TaKXe BHELEHTPEHHO PacTAHYTbIX
3IEMEHTOB MNPV MPUNOXKEHUN cuibl N BHE pPacCTOSAHWUA MeXay apmatypamy S m S’ Ha
yyacTKax C TPeLMHaMM B PacTAHYTOIM 30HE onpeaenstoT no opmyne

1 N
Z=r— (8.67)
r Sred Eb,red,t

rae Sred — OnpeaenstoT no gopmyne (8.41) n Ep red,t — N0 hopmyne (8.15).
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OnpegeneHne KPUBU3HbI XKeNe306eTOHHbIX 3/1EMEHTOB
Ha OCHOBE AehopMaLMOHHO MoAeNu

8.35 TMo/HYI0 KPYBU3HY XeNne306eTOHHbLIX 3/IEMEHTOB Ha y4yacTKax 6e3 TpewuH B
pacTAHYTOM 30He ceveHus onpegenstot no gopmyne (8.30), a Ha yyacTKax € TpeLiMHaMun B
pacTAHYTOM 30He ceveHns — no gopmyne (8.31).

3HayeHUs KpMBU3H, BXOoAAWMX B opmynbl (8.30) un (8.31), onpefenstoT  u3
pelweHnss  CMCTeMbl ypaBHeHWI cornacHo 7.3.16 CIM 52-101 [1]. Mpw atom npwu
onpefeneHnn  KPUBMU3H OT  HENpPOAO/DKUTENIbHOTO  AEWCTBUA  Harpyskm u
KpPaTKOBPEMEHHOro HarpeBa B pacyeTe WCMOMb3YHOT AMarpammbl KpPaTKOBPEMEHHOI0
[e(hOpPMMPOBAHUSA CXATOr0 M PacTAHYTOro 6eToHa, a Mpu OMpeAesieHu KPUBU3H OT
NMPOLO/MKUTENLHOIO AEACTBUA Harpysku M TemnepaTypbl — AguarpaMmmbl AANTEIbHOrO
feopMMpoBaHNsA  6eTOHa C pacyYeTHbIMW  XapaKTepucTukamu ANnd  MpefesibHbIX
COCTOSIHWIA BTOPOW TPYMnbl.

9 KOHCTPYKTUBHbIE TPeboBaHUS
O6ume NoNoXKeHNs

9.1 [nsa o6ecrneyeHWs Hecylleli CMOCOGHOCTM, MPUFOAHOCT K  HOPMasbHON
3KCMyaTalUuy U [0NrOBEYHOCTM GETOHHBLIX U KeNe306ETOHHbLIX KOHCTPYKLMIA MOMUMO
TpeGoBaHWiA, ONpeaenseMbIX PacyeToM, CNeAyeT BbINOHATL KOHCTPYKTVBHbIE TPEGOBAHM:

Mo reoMeTPUYECKMM pasMepam 3/1EMEHTOB KOHCTPYKLMIA;

Mo apMMPOBaHMIO (COAEPXKAHMIO U PACTIONOXEHUIO apMaTypbl, TOMLIMHE 3aLMTHOTO
cnosi 6eTOHa, aHKEPOBKE 1 COEANHEHNSIM apMaTypbl);

Mo 3alLLyTe KOHCTPYKLMIA OT HeGNaronpusTHOTO BAIMSHWS BO3AENCTBUIA Cpefbl.

CeoMeTpUYECKME PasMepbl KOHCTPYKLWIA

9.2 MuHUMa/IbHble TEOMETPUYECKME pa3Mepbl CEeYEHWIn KOHCTPYKUMIA cnepyeT
Ha3Ha4aTb TaKMMW, YTOObI 06ecneymBaTh:

HECYLLYH CNOCOOHOCTb KOHCTPYKLMU;

BO3MOXXHOCTb Ha/ieXallero pasMeLLeHns apmatypbl (PacCTOAHUA MEXAY CTePXHAMU,
TO/ILLMHA 3aLLMTHOrO /108 6eTOHA M T.4.), €e aHKEPOBKM 1 COBMECTHOM paboTbl C 6ETOHOM;

[AOCTaTOUHYHO XKECTKOCTb KOHCTPYKLMNIA;

HeoOXOAMMYIO OFHeCTOMKOCTb, BOLOHENPOHULAEMOCTb, TEeMa0- W 3BYKOU3ONALMIO,
KOPPO3MOHHYHO CTONKOCTb, PaAMaLMOHHYHO 3alUMTY KOHCTPYKUMIA 1 T.0.;

BO3MOXXHOCTb Ka4eCTBEHHOI O M3roTOB/IEHWS MPY GETOHUPOBAHUN KOHCTPYKLWIA.

9.3 MuyHUMa/IbHbIE pa3mepbl MOMEPEUYHOro CeYeHUs MOHOMMTHBIX KOHCTPYKUWIA (ans
obecreyveHNs KAYeCTBEHHOI O M3rOTOB/IEHMS) PEKOMEHAYETCS MPUHMUMATb HE MEHee:

80 MM — A5 CBOZOB U KYIO/OB;

40 MM — 4151 I/IOCKOCTHBIX 3/1EMEHTOB.

Pa3mepbl CEYEHNIA BHELLEHTPEHHO CXaTbIX 3/1EMEHTOB A1 06eCneYeHns NX XKECTKOCTM

PEKOMEeHAYeTCS MPUHUMATh TakUMU, YTOGbI X TMBKOCTb I% B II0GOM HarpaBneHun He
npeBbilana npeaenbHbIX 3HaUEHN, yKasaHHbIX B Tabnuue 9.1.
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Ta6nunuya 9.1
MpegensHas rnbkocTb lo/i BHELIEHTPEHHO CXKaTbIX 3/1EMEHTOB
3neMeHTbI npy TeMnepatype 6eTOHa B LIEHTPe TAXeCcTU ceveHus, °C
20 50-100 300 500 700 900
BeTOHHbIe 90 80 60 50 45 35
YKene3ob6eToHHbIE 200 145 90 55 - -

MpurMmeyaHue— [ Xene306eTOHHbIX 3/1EMEHTOB C OAHOCTOPOHHWUM apMMPOBAHWEM MPese/bHble TMBKOCTU
MPUHUMAKOTCA KaK A1 GETOHHbIX 3/EMEHTOB.

9.4 B KOHCTPYKUMAX 304aHWUIA N COOPY)XXEHWUIA, WCMbITbIBAIOLLMX TeMmnepaTypHble ©
B/IKHOCTHbIE BO3JENCTBUSA, CredyeT MpeaycmarpuBaTb WX paspesky TemrepaTypHo-
YCaflOYHbIMN  LUBAMMW, PAaCCTOSHWUA MeXAY KOTOPbIMM Ha3HayalT B 3aBUCMMOCTM OT
TemnepaTypHbIX YCNOBUIA Y KOHCTPYKTUBHBLIX 0CO6EHHOCTEl coopyxeHns (6.27).

Mpn HepaBHOMEPHOM ocagke (yHLAMEHTOB CrefyeT MpeAycMaTpuBaTb pasgeneHve
KOHCTPYKLMIA 0CaA04HbIMU LUBAMMU,

ApMnpoBaHue
3alMTHbIN cnoli 6eToHa

9.5 Apwmatypa, PpacrnonioXeHHas BHYTPU CEYEHMSI KOHCTPYKUMM, [O/MKHA WMETb
3alNTHBIA croi GeToHa (KacaTeNbHOE pacCTOsiHME OT  MOBEPXHOCTUM apMmaTypbl A0
COOTBETCTBYHOLLEN FPaHN KOHCTPYKLMIA), 4TOObI 06ecneymBarh:

COBMECTHYH paboTy apMaTypbl C 6ETOHOM;

3alMTy apmaTtypbl OT BHELUHWX BO3AENCTBMIA (TEXHONMOMMYECKMX, TeMmnepaTypHbIX,
BIXXKHOCTHBIX U T.4.);

BO3MOXXHOCTb aHKEPOBKM U CTbIKOBaHUS apMaTypbl;

OrHECTOMKOCTb N OFHECOXPAHHOCTb KOHCTPYKLMIA.

9.6 TonwwWHy 3aWMTHOrO cnos 6eToHa cnegyeT MPUHUMaTb B 3aBUCMMOCTWU OT
Ha3HaYeHNs KOHCTPYKLMMW, XapakTepa paboTbl apmMaTypbl B KOHCTPYKLMM U TemnepaTypbl.
MWHMMasbHble 3HAYEHWUS TOMLWMHbI 3aLLMTHOrO C10s 6eTOHA CNeayeT NPUHUMATL HE MEHee:

20 MM — ans paboueit apmMaTypbl B MOHOMMUTHbBIX KOHCTPYKLMSIX;

15 Mm — ans pabouyeii apMaTypbl B COOPHBIX KOHCTPYKLMSAX;

Ha 5 MM MeHblle — A/ KOHCTPYKTMBHOI apmaTypbl, MO CpPaBHEHWIO C Tpebyemoii
TONLMHOIA 3aLLUMTHOrO €nos 6eToHa Ans paboyein apmaTypbl;

BO BCEX CNy4yasiX — He MeHee AMaMeTpa CTEPXXHS apMaTypbl.

MwuHMManbHas TONWMHA 3alMTHOIO Cos 6eTOHa [JO/MKHA ObITb MpY TeMnepaType
apMmaTypbl:

o1 50 g0 100°C BKIKOUUTENBHO ............1,5d;
oT 100 go 300°C BKMHOUNUTENBHO ........... 2,0d;
0T 300°C BKMHOUUTENBHO ....ueevveeneeen. 2,5d.

MuHUMaNbHbIE PACCTONHNS MEXKAY CTEP>KHSMN apMaTypbl

9.7 MvHUMa/IbHblE PACCTOSAHWS B CBETY MEXAY CTEPXHAMU apmatypbl cnegyet
NPUHUMAaTL TaKUMK, 4TOObI 06ecneynTb COBMECTHYHO paboTy apmaTtypbl C OGETOHOM WU
KayeCTBEHHOE W3rOTOB/IEHME KOHCTPYKUWM, CBSI3aHHOE C YKNaAKoM W YNJOTHEHUEM
GETOHHOI CMecu, HO He MeHee Hanmbo/bLLEro AnaMeTpa CTEPXKHS, a TakXKe He MeHee, MM:
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25 — Npun ropu3oHTaIbHOM WM HAKNTOHHOM MOMIOXKEHUW CTEPXKHEN HUXKHEW apmaTypsl,
pacronoXeHHOM B O4UH WAV ABa PALA;

30 — TO e, AN BEPXHEN apMaTypbl;

50 — TO >Xe, NpW PacnonoXeHUN HKHen apmaTypbl 60/ee YeM B fBa paga (Kpome
CTEPXKHEN [BYX HVWDKHUX PAAO0B), & Takke Npu GETOHMPOBAHUW CTEPXXHEN B BEPTUKA/IbHOM
MONOXEHUMN.

MpogonbHOe apMuUpoBaHue

9.8 B >Kene3o6eTOHHbIX 3MeMeHTax M/oWaAb CeYeHWst NPOAO/bHON PacTAHYTOM
apMaTypbl, a TaKXe CXaToid, ecnvM OHa TpebyeTcs MO pacyeTy, B MPOLEHTaxX M/oLaau
CeyeHns GeTOHa, PaBHOI MPOM3BEAEHNIO LUMPKHBI NPSAMOYTO/IbHOTO CeYeHUs NGO LINPUHBI

pebpa TaBpOBOrO (ABYTaBPOBOr0) CeYeHWs Ha Pabouylo BbICOTY CeuveHus, m =$100 %
0

cneflyeT NpUHUMAaTh He MeHee, %:
0,1 — B 13rn6aemMbixX, BHELEHTPEHHO PaCcTHYTLIX 3/IEMEHTaX M BHELEHTPEHHO CXKaTbIX

I o
aneMeHTax Npu rmékocT -2 <17 (AN NPAMOYToNbHbIX ceueHuin -2 <5);
i i

I
0,25 - BO BHELUEHTPEHHO CXaTbIX 3feMeHTax npu ruékoctn -2>87 (4n1a
[

o |
MPSIMOYTO/IbHbIX CeUYeHnn -2 >25).
i

[N NPOMEXYTOUHbIX 3HAYEHWIn TMOKOCTU 3N1EMEHTOB 3HAYeHWe s ONpesenstoT Mo
NHTEPMONALMN.

B anemeHTax C MpOLO/IbHON apmaTypol, pacrofOXeHHOW PaBHOMEPHO MO KOHTYpYy
CeYeHU, a TaKXKe B LEHTPa/IbHO PacTAHYTLIX 3/1eMeHTaxX MUHUMaIbHYIO NoLab ceyeHus
BCE NPOAO/MLHON apMmatypbl crefyeT MNpPUHWMaTh BABOE 60/blUE YKa3aHHbIX BblLle
3HAYeHWI N OTHOCUTb UX K MOSTHOM NNOLLaAN ceveHns GeToHa.

9.9 B 6eTOHHbIX KOHCTPYKUMSAX, €eCnv MO3BOMISeT  Temnepatypa, Cnefyet
npegycMaTpuBaTb KOHCTPYKTMBHOE apMUpPOBaHKE:

B MeCTax pe3Koro n3MeHeHus pasmMepoB CeYEHNS 3/1EMEHTOB;

B GETOHHbIX CTEHaX Nog 1 Haj npoeMamu;

BO BHELIEHTPEHHO CXaTbIX 3/1leMeHTax, PacCyMTbIiBaEMbIX MO MPOYHOCTM 6e3 paboThbl
pacTsAHyTOro 6eToHa, Y rpaHeid, rae BO3HMKAKOT PacTArMBaroLLMe HarpsHXKeHus; npu 3ToMm
KO3(hpULMEHT apMUPOBaAHNSA s MPUHUMAKOT He MeHee 0,025 %.

9.10 B »kene306eTOHHbIX IMHEMHbIX KOHCTPYKUMAX U NAUTaX HanbosbLuve pacCTOAHNS
MEXAY OCAMW CTEPXHEe NpoAoMbHOA apmatypbl, obecrneymBarolime 3PPeKTUBHOE
BOB/lIeYeHNe B paboTy 6eTOHa, paBHOMEPHOE pacrpeeneHne HanpsXkeHUi 1 eopmauuii, a
TaKXe OrpaHuyeHue LUMPUHBI PaCKPbITUS TPELUH MeXAy CTepXHAMU apMmaTypbl, AO/MKHbI
ObITb He 6onee:

200 MM — npK BbICOTE MOMNepeYHoro ceveHmns h go 150 mm;

1,5 h 1 400 Mmm — npu BbICOTE MOMNepPeYHoro ceyeHms h cabiwe 150 Mm.

B )Kene300eTOHHbIX KO/MoHHax: 400 MM — B Hanpas/feHUW, nepneHauKynspHoOm
MAOCKOCTN M3rnéa, n 500 MM — B HarpaBIeHUN MIOCKOCTU U3rmba.
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B >kene306eTOHHbIX CTEHaxX PacCTOAHUSA MEXAY CTEPXHAMMW BEPTUKA/IbHON apmatypsbl
npuHMMaroT He 6onee 2t n 400 mm (t — TOMWMHA CTeHbI), a TOPU3OHTa/IbHOW — He Gonee
400 mm.

Han6onblume paccTosHUA MeXAY CTePXKHAMU pacnpefeiMTeibHOn apMaTypbl nNauT
PEKOMeHAYeTCs NpuHMUMaTh He 6onee 2h 1 600 Mm.

9.11 B 6ankax M pebpax LWKUPUHOA 6Gonee 150 MM 4YMCNO MPOAONbHLIX PabOUMX
PacTAHYTbIX CTEPXKHEW B MOMEPEYHOM CeYeHUM [LO/MKHO ObITb He MeHee ABYX. [pu LWMPUHe
6anok 1 pebep 150 MM ¥ MeHee [OMYCKaeTCcA YCTaHaBNMBaTb B MOMEPEYHOM CeYeHUU OfUH
MPOAO/bHLIN CTEPXKEHD.

9.12 B 6ankax [0 onopbl Cneayet AOBOAWTL CTEPXKHW NPOAO/LHOM paboyeli apmaTypbl
He MeHee Y2 MN0LWaaN CeveHUs CTEPXKHEN B NPO/ETe U He MeHee ABYX CTEPXKHEN.

B nauTax Jo onopbl crefyet JOBOAWUTL CTEPXKHU NPOAO/LHON paboyein apMaTypbl Ha
1 M LWUMPUHBI NANTbI MIOWAAbI0 CeYeHNA He MeHee 1/3 nnowaan ceyeHns CTepXXHed Ha 1 m
LUMPUHBI MIATLI B MPOSIETE.

MonepeyHoe apMMpoBaHie

9.13 TlonepeyHyro apmaTypy CrneayeT YycTaHaB/MBaTb MWCXOAA W3 pacyeta Ha
BOCMPUATME YCU/IMIA, a TakKXe C Le/bl0 OrpaHuWYeHns pasBUTUA TPeLWH, YaepXaHus
MPOAONbHLIX CTEPXKHEN B MPOEKTHOM MONOXKEHUM W NpPeaoTBpalleHns KX 6GOKOBOro
BbIMy4MBaHWSA B OOOM HanpaB/ieHUN,

MonepeyHyd apmaTypy YCTaHaB/IMBalOT Yy BCEX MOBEPXHOCTEN >KeNe306eTOHHbIX
3/1eMeHTOB, BO/M3M KOTOPbIX CTaBUTCH MNPOAO/bHAsA apmatypa. [Mpu 3ToM nonepeyHas
apmaTypa 40o/hKHa 0XBaTblBaTb KpainHue NPoA0/bHbIE CTEPXKHM.

9.14 OuameTp nonepeyHoir apmatypbl (XOMYTOB) B Bf3aHbIX Kapkacax BHELEHTPEHHO
CKaTblX 3/1EMEHTOB MNPUHMMalOT He MeHee 0,25 HambonblUero AvameTpa MpPOA0/bHON
apmaTypbl 1 He MeHee 6 MM.

[vameTp nonepeyHoin apmaTypbl B Bsi3aHbIX KapKacax W3rnbaembiX 31eMEHTOB
MPUHUMAIOT He MeHee 6 MM.

B cBapHbIX Kapkacax [AuaMeTp MOMepeyHoil apmaTypbl MPUHMMAIOT He MeHee
AmMameTpa, yCTaHaBNMBaeMOro 13 YC/10BUA CBapKU C HaMbOo/bLUMM AMaMeTPOM MPOAO/bHOM
apmartypbl.

9.15 B ene300eTOHHbIX 3MEMEHTaX, B KOTOPbIX MOMEepeyHas cunia Mo pacyety He
MOXET OblTb BOCMPUHATA TO/IbKO 6ETOHOM, criedyeT npeAycmarpmBarb YCTaHOBKY
nonepeyYyHon apmatypsbl ¢ warom He 6onee 0,5ho 1 He 60nee 300 MMm.

B cnnowHbIX NaMTax, a Takke B YaCTOPeGPMCTbIX NIMTax BbICOTON He MeHee 300 MM 1
B 6ankax (pebpax) BbICOTOM MeHee 150 MM Ha y4yacTKe 3/1eMeHTa, re nornepeyHas cuna no
pacyeTy BOCNPMHMMAETCA TO/IbKO OETOHOM, MOMepeyYHytd apMatypy MOXHO He
yCTaHaBMBaTb.

B 6ankax n pebpax BbICOTOM 150 MM 1 60nee, a Takke B 4aCTOPEOPUCTLIX NaMTax
BbicoTo 300 MM ¥ 6onee, Ha ydyacTKax 3/IEMEHTa, e MOoMnepeyHas cuna Mo pacyeTy
BOCMPUHMMAETCA TONbKO OETOHOM, cnefyeT npegycmaTpuBaTb YCTAHOBKY MOMEPEYHON
apmatypsbl ¢ Wwarom He 6onee 0,75ho 1 He 60nee 500 Mm.

9.16 BO BHELEHTPEHHO CXaTbIX /IMHEMHbIX 3MleMeHTax, a TakKkKe B U3rmbaembix
3NeMeHTax Mpu Ha/IMuMM YUYUTLIBAEMOW B pacyeTe CXKaToil NPOAO/bHOW apMaTypbl, C LENbHO
NpefoTBpaLLEHNS  BbiNyyMBaHWA  MPOAOMLHOM  apMaTypbl, CneayeT  yCTaHaBnMBaTb
MonepeyYHyo apMaTypy C Larom He 6onee 15d n He 6onee 500 mm (d — AnameTp CXKaToM
NPOAONbLHONM apmaTypbl).
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Ecnv nnowaas ceveHns CXaToin Npoo/ibHOM apMaTypbl, yCTaHaBMBAEMOW Yy OAHON 13
rpaHeii anemeHTa, 6onee 1,5 %, nonepeyHyo apmaTtypy cneayeTt ycTaHaB/IMBaTb C LLArOM He
6onee 10d n He 6onee 300 MM.

9.17 KOHCTpyKUMs XOMYTOB (MOMEPEYHbIX CTEPXKHEA) BO BHELEHTPEHHO CXKaTbIX
NMHENHbIX 3N1eMEHTaX [J0/MKHA ObITb TakoM, YTOObI NPOAO/IbHBLIE CTEPXKHN (MO KpaliHein mepe,
yepes OAMH) pacnonaramce B MecTax nepernbos, a 3T neperndbl — Ha PpacCToSAHUN He 60nee
400 MM no wmvprHe rpaHn. Mpu wupnHe rpaHn He 6onee 400 MM M yucie NPOLOJbHBLIX
CTEPXKHEN Y 3TOW rpaHn He 60ee YeTblpex A0MYCKaeTCs 0XBaT BCEX MPOAOAbHbLIX CTEPXKHEN
OfHVM XOMYTOM.

B anemeHTax, Ha KOTOpble AENCTBYIOT KPYyTALIME MOMEHTbI, MOMepeyHas apmarypa
(XomyTbl) AOKHA 06Pa30BbIBaTh 3aMKHYTbI KOHTYP.

9.18 lMonepeyHyto apmaTypy B M/uTax B 30HE MPOAAB/IMBAHWUA YCTaHaB/IMBAKOT C
lwarom He 6onee 1/3ho 1 He 60nee 300 MM. CTepXXHW, GnMXKalLIME K KOHTYPY rpy30BOA
nnowaan, pacnonaratoT He 6avxke ho/3 1 He ganee ho/2 0T 3TOro KOHTypa. [pn 3TOM LWMpPKHA
30HbI MNOCTaHOBKW MOMEPeYHON apMaTypbl OT KOHTYpa rpy30BOi NMiowaamn Lo/mMKHa 6bITb He
MeHee 1,5ho. PaccTosiHMe MeXay CTepXXKHAMMW MOMepeyHol apmaTypbl B HanpaBneHusx,
napafiefibHbIX CTOPOHAaM PacyeTHOro KOHTYpa, NMPUHMMatOT He 60nee ¥4 ANMHbI CTOPOHbI
pac4eTHOro KOHTYypa.

PacyeTHyIO MOMepeyHyt0 apMaTypy B BUAE CETOK KOCBEHHOr0 apMUpPOBaHUA MNpu
MECTHOM ©XaTun (CMATUKM) pacronaraldT B NpeAenax pacyeTHon naowagn  Apmax,
NpeLCTaBIeHHON Ha pUCYHKe 7.8. Mpu pacnonoXeHUN rpy30BOM NNOLLAAN Ha YTy 3NIEMEHTa,
CETKN KOCBEHHOI0 apMMPOBaHNA pacrosiaratoT no naoLaan ¢ pasmepammn B KaxioM B3aviMHO
nepreHANKYNSpHOM HanpasieHN He MeHee CyMMbI JJIMH [BYX B3aMIMHO NepreHAVKYNAPHbIX
CTOPOH Trpy30BO nNowagnm OT Kpas 3/eMeHTa B pacCMaTpMBaeMOM HarpaB/eHuK
(pcyHok 7.8, T).

Mo rny6uHe CeTKM pacnonararoT:

npu TOMLLMHe 3n1emMeHTa 60/1ee YABOEHHOr0 60/bLIEr0 pasmepa rpy3oBoi nnowagu — B
npegenax yaBOeHHOro pasMepa rpy3oBoii Naowaam;

Npu TOJILLMHE 3/1eMEHTA MeHee YABOEHHOro 60/bLLEro pa3mepa rpy3oBoil NaoLaan — B
npegenax TOMLWMHBI 3/1EMEHTA.

9.19 MonepeyHas apmaTypa, NPesyCcMOTPeHHass A1s BOCNPUATUAA MOMEePeYHbIX CUI U
KPYTALWMX MOMEHTOB, a TaKXKe y4MTbIBaeMas Mpu pacyeTe Ha NPoAaBvMBaHune, AO/MHKHA UMETb
HaJeXHYI0 aHKepOBKY MO KOHLUaM MyTem MNpuBapKu WM 0XBaTa MPOAO/bHOM apMaTypbl,
obecrneymBatoLLyt0 PaBHOMPOYHOCTb COEAMHEHWIA 1 NOMEPEYHON apMaTypbl.

AHKepoBKa apmaTypbl

9.20 AHKepOBKY apmatypbl OCYLLECTBMSKOT OAHUM U3 CMeAyrLmX crnocobos unm nx
COYeTaHNeMm:

B BM/e NPSMOro OKOHYaHWs CTePXXHSA (Mpsmas aHKEPOBKa);

C 3arMboM Ha KOHLIEe CTEPXXHS B BUAE KPHOKa, 0Trmba (nanku) uam neTnu;,

C NPVBAaPKO U YCTaHOBKOM MOMEPEYHbIX CTEPXKHEN;

C MPUMEHEHUEM CNeLManbHbIX aHKEPHbIX YCTPOMCTB Ha KOHLIE CTEPXKHSI.

9.21 lMNpsMY0 aHKepPOBKY M aHKEPOBKY C flankamu LOMnycKaeTcs NPUMEHSATL TOMbKO A1
apMaTypbl nepuoagnyeckoro npogund. Ansa pacTAHYTbIX TNafKuX CTEpXKHe cnegyeT
npefycmarpuBatb KpPKOKW, METNW, NPUBapeHHble MOMNepeYHble CTEPXKHU UK cneunaibHble
aHKepHble YCTPONCTBA.
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Nlankn, KPOKNW N NEeTAn He PEeKOMEHAYeTCs MPUMEHSTb AN aHKEPOBKM CXKaToMn
apMmaTypbl, 3a UCKNHOYEHMEM [NaAKOIN apMaTypbl, KOTOpasi MOXET MOABEPraTbCA PaCTHKEHNIO
MPU HEKOTOPbIX BO3MOXKHbIX COYETAHUAX Harpys3oK.

9.22 [Mpwn pacyeTe AAMHbI aHKEPOBKW apmaTypbl CrefyeT YyuTbiBaTb CMOCO6
aHKepOBKM, Knacc apmatypbl U ee npoduib, AnaMeTp apmatypbl, NPOYHOCTbL GETOHA U €ero
HanpsHKeHHOEe COCTOSIHME B 30HE aHKEPOBKMW, KOHCTPYKTVBHbIE PELLEHWNS 3/1EMEHTa B 30HE
aHKEepOBKM (Hannuyme MonepeyHor apMaTyphbl, MOMOXEHNE CTEPXKHEN B CEUYEHUWN 3M1EMEHTA U
Ap.).

9.23 bBba3oByo (OCHOBHYHO) A/IMHY aHKEPOBKM, HEOOXOAUMYHO A8 nepefayn ycunms B
apmaType Ha O€TOH C MOMHbIM pacyeTHbIM 3HAYeHMEM COMPOTUBMEHWSA apmaTypbl
pacTsXXeHUIO Rst, ONpegenstoT rno qopmyne

lo.an - A (9.1)
Rbondus

roe As U Us — COOTBETCTBEHHO MJIOWaAb TOMEPEeYHOro CeYEeHUs aHKepYyeMoro CTepXKHS
apmatypbl ¥ NepUMETP ero CeveHus, onpefensemble MO HOMUHaILHOMY
AVameTpy CTEPXKHS;

Rst — pacyeTHOe COMPOTMB/IEHME apMaTypbl PacTsHXXKeHUIo, OnpeaensemMoe Mo
(hopmyrie (5.20), npuHMMan yst No Tabnuue 5.13 An1s Temnepatypbl apmMaTyphbl B
30He aHKepOBKM;

Rbond — paCYeTHOE COMPOTMB/IEHNE CLENIEHNA apmaTtypbl C 6eTOHOM, NMPUHUMAaEeMOoe
paBHOMEPHO pacrpefeneHHbIM MO AJIMHE aHKEPOBKW W OnpefensiemMoe no
(hopmyne

Rbond=N1 N2 Rt (9.2)

rae Row— pacyeTHoe COMpoTMB/IEHWe GETOHa OCEBOMY PaCTSHKEHWMIO, OMpefenisemMoe Mo
(opmyne (5.7), NnpuHMMasn ygx No Tabnmue 5.3 4na TemnepaTypbl 6eTOHA B 30HE
aHKepPOBKY;
N1 — KO3(W(DULMEHT, YUNTLIBAIOLLMNIA BIUSHME BMAA MOBEPXHOCTU apMaTypbl 1
NPUHUMAEMbI PaBHbLIM:
N1 = 1,5 — 4nsa rnagkor apmatypesl;
N = 2,5 — 4ng apmatypbl NeproanyecKoro npopus;
N2 — KO3PMULMEHT, YUNTbIBAIOLLMIA BUSAHME pa3mepa AvameTpa apMaTypbl 1
MPUHUMAEMbIA PaBHbLIM:
N2 =1,0 — npu anametpe apmatypbl ds < 32 MM;
n2=0,9 — npu gnameTpe apmatypbl 36 1 40 MM.
9.24 TpebyeMyto pacyeTHYH A/IMHY aHKepPOBKM apMaTypbl C YYETOM KOHCTPYKTUBHOIO
peLleHns 3/1eMeHTa B 30He aHKepOBKMW ornpedenstoT no copmyne (9.3), HO NPUHUMAOT He
meHee 0,3lo.an, @ TAaKXKe HE MeHee 15ds n 200 mm.

As,cal
As,ef
rae loan — 6a30Bas 4/IMHa aHKepOBKM, onpegensemas no gopmyne (9.1);

Ascal, Asef — NOWAAb MOMEPEYHOr0 CeYeHUs apmatypbl, Tpebyemas Mo pacyeTy W
(haKTMYECKM YCTaHOBNEHHas COOTBETCTBEHHO;

Lan :alovan (93)
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O — KO3A(PMULUMEHT, YUMTbIBAKOLWIMIA BMSIHWE HA AAMHY 30HbI  aHKEPOBKMU
HarpsXXeHHOro COCTOAHWA GeTOHa M apMaTypbl C YY4eTOM TemrepaTypHbIX
AeopMaLmin U cCaMOHANPSHKEHUSA, @ TAKXKE KOHCTPYKTUBHOIO peLleHns 3/1eMeHTa
B 30HE aHKepOBKU;
a=1,0 — [4Nnd pacTsHYTbIX CTEPXKHENA;
a=0,75 - Ans ckaTbIX CTEPXXHEN NepMoanyYecKoro npoguns ¢ NPSMbIMIU KOHL,aMW
VAW TNafKoW apMaTypbl C KproKamu.

JlonyckaeTcs yMeHbLUaTb AMHY aHKEPOBKW B 3aBUCMMOCTM OT KO/IMYECTBa 1 AuameTpa
MOMepPeyYHon apmaTypbl, BUAA aHKEPYIOLMX YCTPOWCTB U BENIMUMHbLI NOMEPeYHOro ooxaTus
6eToHa B 30He aHKepOBKW, HO He MeHee YyeM Ha 30 %. B ntobom cnyyvae (hakTUUECKYH A/IMHY
aHKepoBKuM NpuHUMatoT He MeHee 0,3lo,an, @ TakXxe He MeHee 15ds 1 200 mm.

9.25 Ycunue Ns, BOCNPUHUMaeMOoe aHKepyeMbIM CTEPXKHEM apmaTypbl, ONpPeaenstoT no

(hopmyne
~RAL Roa, 9.4)

an
As,cal — 1,

rae lan —4nMHa aHKePOBKMK, onpedensemas no 9.25, NpMHMUMAas OTHOLLEHME —==
ef
Is — paccTosiHMe OT KOHL,a aHKEPYEMOrO CTEPXHSA [0 paccMaTpuBaeMoro MornepeyHoro
CeYeHus a/IeMeHTa, NPUHUMAaEMOe B KayeCTBe 4JIMHbl aHKEPOBKK, TpebyeMoin A/
nepegaun ycunus Ns B apMaType Ha 6eToH;
Rst — pacyeTHOe COMNPOTUB/IEHWE apMaTypbl PacTSXeHWIO, ONnpeaensemoe no opmyne
(5.20), npuHMMas yst o Tabmuue 5.13 ana TemnepaTtypbl apmaTypbl B 30He aHKEPOBKY;
As — nnowasb nornepeyHoro cevyeHns aHKepyeMoro CTepXxHs.

9.26 Ha kpailHMX CBOOOAHbLIX OMOpax 3/1EMEHTOB [JJIMHA 3anycka pPacTAHYTbIX
CTEPXKHEN 3a BHYTPEHHIOK paHb CBOOOAHON OMopbl MpWU BbINOAHEHUN YCoBUA Q < Qbi
(cm. 7.22-7.26) pomkHa cocTaBnsiTb He MeHee 5ds. EcnvM  ykaszaHHOe YCNOBME He
cobnrogaeTcs, A/IMHY 3amnycKa apMaTypbl 3a rpaHb ornopb! onpeaenstoT no 9.25.

9.27 Mpwn YCTPOICTBE Ha KOHLAX CTEPXHeW CneluaibHbIX aHKepOB B BUAe MNacTWH,
LWalib, raek, yrosikoB, BbIC&KeHHbIX 0/10BOK W T.M. N/OLWaAb KOHTaKTa aHkepa ¢ 6eTOHOM
[O/MKHa Y[OBNETBOPSATL YC/IOBMKO MNPOYHOCTM 6GeToHa Ha cMmsTve. Kpome TOro, npu
MPOEKTMPOBaHNN aHKEePHbIX feTaneil cnefyeT Y4YMTbiBaTb XapakTepucTUKM MeTaina no
CBapUBaeMOCTH, a TaKXXe Crocobbl U YCNOBMS CBAPKW.

N

S

CoefyHeHUst apMaTypbl

9.28 [ins coegnHEHNS apMaTypbl MPUHUMAKOT OAMH U3 CeAYIOLWMX TUNOB CTbIKOB:

a) CTbIKV BHaX/1IeCTKy 6e3 CBapKu:

C MPAMbIMU KOHLAMW CTEPXKHEN NEpMoaNYecKoro npotunns;

C NPSMbIMA KOHLAMW CTEPXKHEN C NPUBAPKOWA WAN YCTaHOBKOW Ha [/IMHE HaX/eCcTKu
MOMNePeYHbIX CTEPXKHEN;

C 3arnbamMm Ha KoHUax (KPHOKW, nanku, NeTtnau); npyu 3TOM ANS FNagKuX CTepKHE
MPUMEHAIOT TOIbKO KPHOKM 1 NETAIN.

0) CBapHbIE 1 MEXaHNYECKME CTbIKOBbIE COEANHEHNS:

CBapKoW apmarypsl;

C NMPUMEHEHMEM CreunanbHbIX MeXaHUYecKnx YCTPOMCTB (OMpeccoBaHHble MydTamu
CTbIKW, COeAMHEeHVe apMmaTypbl C BWHTOBbIM MMEPUOANYECKAM MNpoduieM pe3b60BbIMU

MyhTamm n gp.).
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9.29 CrTblkM apMaTypbl BHax/ecTKy (6e3 CBapku) NPUMEHAIOT MpU CTbIKOBaHUM
CTEPXHE ¢ auameTpom paboueli apmatypbl He 6onee 40 MM. Ha coefuHeHWs apMaTypbl
BHAX/IECTKY pPacrnpoCTPaHATCA YKasaHus 9.22.

CTbIK/ pacTAHYTOM WAM CXKaTOM apmaTtypbl LO/MKHbI UMETb [/MHY nepenycka
(HaxnecTkn) He MeHee 3Ha4YeHNs ANNHbI le, onpeaensemoro no popmyrne

h (9.5)

roe  loan— 6a30Bas 4/ivHa aHKepOoBKW, onpesensemas no gpopmyne (9.1);
As,cal, As,ef — CM. 924,

o — KOI(PPULMEHT, YUUTLIBAIOLLMIA BANAHNE HANPSHKEHHOTO COCTOSAHMA apMaTypbl,
KOMIMYECTBO CTbIKYeMOW apmMaTypbl MO O THOLLEHWIO K 0O6LLeMY KOMMYecTBY
apmatypbl B 3TOM CEYEHUWU W PACCTOAHUS MEXAY C ThIKYEMbIMU CTEPXHAMMU.

Mpu coegMHeHUM apmaTtypbl MEPUOAUYECKOro Npoguas ¢ NPAMbIMA KOHLAMKM, a
TaKKe Nagknux CTepXXHeM C Kapkacamy uWaM  neTnsMmu  6e3  JOMOSAHUTESbHbIX
aHKepylLWmnx  YCTPOWCTB,  KOIPPUUMEHT d ans pacTAHYTOW apmarypbl
NPUHUMAOT paBHbIM 1,2 1 ana cxartoi apmatypbl — 0,9. Tpu 3TOM AOMKHbI ObITb
COO/0EHbI CeaytoLLme YCNoBuS:

OTHOCUTE/NIbHOE KO/IMYECTBO CTbIKYeMOW B OAHOM pPacYeTHOM CEYEHWUMU 3/leMeHTa
paboyeli pacTAHYTOM apmaTypbl NEPMOAMYECKOro npotmnns AOMKHO ObiTb He 60nee 50 %,
rNafiKovi apmaTypbl C KprOKaMu Uamn netinsMmn — He 6onee 25 %;

ycunve, BOCMPUHMMAaeMOoe BCeli NMONepeyvHon apmMaTypoil, ycTaHaBNMBaeMON B nNpegenax
CTbIKa, JO/MKHO ObITb HE MeHee MOJIOBUHbI YCUINA, BOCMIPUHNMAEMOrO CTbIKYeMOR B OAHOM
pacyeTHOM CEYEHWNN 3NIEMEHTA PACTSAHYTONM paboyeil apmaTypon.

CTbIKV paboueiil pacTAHYTON apMaTypbl BHax/IeCTKy 6e3 CBapKu CrnefyeT, Kak npasuio,
pacrnonaraTb «Bpa3texky». IMpy 3TOM CUMTAETCA, YTO CTbIKM PacrofioKeHbl B PasHbIX
CEYEHUAX, eCIN PACCTOAHMA MeXAY ONIVKHUMM KOHLAMU CTePXKHel HaxNecTOK He MeHee
0,3ls.

PacnpefenvTenbHYIO U CKaTyr apMaTypy LOMYCKaeTCs CTbIKOBATb B O4HOM CEYEHUN.

PaccTosiH/e MeXAy CTbIKyeMbIMM pPabouMMn  CTEPXHAMU apmaTtypbl He [O/HKHO
npeBbIWaTh 4ds.

PaccTosiHVe MeXay COCefHVMM CTbIKaMW BHAX/ECTKY MO LUMPUHE 3M1EMEHTA [O/HKHO
ObiTb He MeHee 2ds u 30 MM. B KayecTBe OAHOIO PaCYETHOIO CeYeHUs 3/IEMEHTa,
paccMaTpuBaeMoro s ornpegeneHus OTHOCUTENIbHOIO KOMIMYECTBa CTbIKYyeMO apMaTypbl B
OJHOM CeYeHMM, NPUHMUMAIOT YUacCTOK 3/1leMeHTa BAO/b CTbIKYeMOW apmatypbl AamHon 1,3ls.
CumnTaeTca, YTO CTbIKM apmaTypbl PaCcrosioXKeHbl B 04HOM PacHeTHOM CEYEHUW, eC/IN LLEHTPbI
3TUX CTbIKOB Haxo4ATcA B Mpefenax AMHbI 3TOro y4yacTka. [lonyckaetcsi yBe/mMyvBaTb
OTHOCUTE/IbHOE KOMIMYECTBO CTbIKYEMOWN B O[HOM PacYeTHOM CEYEHUM 3NEeMEHTa paboueit
apmatypbl fo 100 %, npuHMMas 3HavyeHue KoadguumeHta o = 2. TlpyM OTHOCUTE/IbHOM
KONMYeCTBe CTbIKyeMOW B OJHOM PaCTAHYTOM CEYEHUW apMaTypbl NEPUOAMNYECKOrO Npoguns
6onee 50 % w rnagkoin apmatypbl 6onee 25 %, 3HaveHVe Ko3hduLmMeHTa o ONpeaenstoT no
NNHENHOW UHTEPMONALMN.

Mpn HaMuUMKM [OMONHUTENbHBIX aHKEPYHLMX YCTPOMCTB Ha KOHLAX CTblKYeMbIX
CTepXXHeN (NpuBapKa MOMepevyHor apmatypbl, 3arMb KOHLOB CTEPXKHEW MepuoaMyecKoro
npoguna 1 ap.) 4IMHA Nepenycka CTbIKyeMbIX CTEPXKHEN MOXET ObITb YMeHbLUEHa He 6osee
yeM Ha 30%. B nobom cnyuvae, hakTMyecKas [A/MHA Nepenycka Ao/MKHA ObiTb HE MeHee
0,4alo.an, He MeHee 20ds 1 He MeHee 250 MM.
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9.30 Mpw coeanHeHUW apmaTypbl C UCMNOMb30BAHNEM CBapKK, BbIGOP TUMOB CBApPHOMO
COeUHEHNS W CNOCOGOB CBapkyM MPOWM3BOAAT C YYeTOM YC/MOBWIA  3KchyaTauum
KOHCTPYKLUW, CBapuBaeMOCTU CTaM UM TpeboBaHUA MO TEXHOMOMMU W3rOTOB/IEHUS B
COOTBETCTBMW C AENCTBYIOLWMMM HOPMaTMBHbIMKU AoKyMeHTamu (TOCT 14098).

9.31 Mpw MCNONb30BaHUM ANA CTbIKOB apMaTypbl MeXaHW4eCKMX YCTPOWCTB B BUAE
My(pT (My(hThl Ha pe3bbe, onpeccoBaHHble My(Tbl U T.4.), HECYLLAA CMOCO6HOCTb MY(hTOBOIO
COeIMHEHUS [O/MKHA ObITb TaKOW >Ke, YTO U CTbIKyeMbIX CTepXXHeil. KOHUbI CTbIKyeMbIX
CTEPXXHE CnefyeT 3aBOAWTL Ha TPebyeMyto A/IMHY B My(TY, ONpeaenseMyto pacyeTom nnm
OMbITHLIM MYTEM.

CHyTble CTepP>KHN

9.32 Tpn npuvMeHeHUN TrHYTOW apmatypbl (OTrMbbl, 3arnbbl KOHLOB CTEpPXXHEN)
MUHUMaNbHbINA AnameTp 3arnba oTAe/IbHOTO CTEPXKHSA JOMKEH ObITb TaKMM, UTOObLI U36EXKaTb
paspyLUeHnUs Wan packaniblBaHUA 6eToHa BHYTPU 3armba apmMaTypHOro CTEpXKHA W ero
paspyLUeHve B MeCTe 3armoa.

MWHUMa/bHBIA AuameTp onpaBku don 418 apMaTypbl MPUHUMAOT B 3aBUCUMOCTU OT
AnameTpa CTEPXKHSA ds HE MeHee:

ANSA TNafKNX CTEPXKHEN:

don=2,5ds npn ds< 20 mm;

don=4ds npn ds= 20 mm;

A1 CTEPXKHEN NepUOoAMYECKOro npogmns:

don=5 ds npun ds< 20 MM;

don=8ds npu ds=20 mm.

CTbIKM 3/1eMEHTOB COOPHbIX KOHCTPYKLMIA

9.33 CTbIK/ MeXAy CTEHOBbIMY NaHENSMUN M3 XXapOCTONKOro 6eToHa npegycmaTpuBatoT
Ha pacTBOpe, C YCTaHOBKON GETOHHOro 6pyca pasmepoM 5x5 cm (pucyHoK 9.1). B cTbIKax
naHenei, NepekpbIBalOLLMX paboyee MPOCTPAHCTBO TEMOBOrO arperara, GETOHHbIN 6pyc
yCTaHaBNMBAOT Ha PaCcTBOPe C MeHee Harpetoii CTOPOHbI pebep. MpOCTpaHCTBO Mexay
pebpaMmn CTbIKyeMbIX MOABECHbLIX MaHENeil ¢ KOHCOMbHbIMW BbICTYNamy NANTbI 3aNONHAOT
TeNnNoM30MALUMOHHBIM MaTepuanom.

CTblKN MeXAy MaHensiMyu 13 Nerkoro >XapoCTOMKOro 6eToHa 3ano/iHAT pacTBOPOM
MPOYHOCTLID Ha CXaTWe, MeHbLLUe MPOYHOCTM 6eToHa yTepoBKU. MapKy pacTBopa
NPUHMMAtOT He HKe M15. MpoaonbHbIE TOPLEBLIE MOBEPXHOCTM NaHenen A0MKHbI UMETb
nasbl UM CKOCbI, YAEPXMBAKOLLME PACTBOP OT BbiMafeHMS.

TONWWHY LWBa CTbiKa MeX/y COOPHbIMI 3NIEMEHTaMM TEM/IOBbIX arperaTtoB NPUHUMAaKT
He MeHee 20 MMm.

9.34 CoeavHeHVe apmaTypbl B COOPHbIX 3/IEMEHTaX W3 >KapOCTOMKOro 6GeToHa
AONYCKAeTCS BbINOMHATL Yepe3 OKaNMAAOLMe YronKW, CTbIKOBble HaKMalKW UAM MyTem
CTbIKOBaHWS apMaTypbl BHaX/1ECTKY.

B cTbikax naHenen, nepefaroLLMX YCUIMS OT apMaTypbl Yepe3 KOCbIHKY Ha CTbIKOBYH
HaKnagKy C 3KCLEHTPUCMTETOM, NpeaycMaTpuBatoT aHKepbl M3 apMaTypbl NePUOAMYECKOro
npoduns. AnnHa aHKepPHbIX CTEPXKHEN, NPUBAPEHHbIX K NNACTUHE «BTaBP» WM BHAXNECTKY,
AOMKHA 6bITb He MeHee lan.
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Ecnm  HeoGXoAuMyKO pacuyeTHY [MHY aHKepoB TPYAHO BbliAepXaTb UM3-3a
TemnepaTtypbl, MpPeBbilLAOWE/ NpeaenbHO  JONYCTUMYK — TemnepaTypy  NpUMEHeHus
apMaTypbl, yCTaHaBNBaeMOl MO pacyeTy, TO YMEHbLUAKT ANMHY aHKEPOB C 06s3aTe/bHOl
MPUBAPKOIA K €ro KOHLLY 0MONHNTENbHON NNacTUHBI.

12 40 sm

a — CTbIK PeOPUCTBLIX MaHenei B CTeHax; 6 — TO XKe, B MOKPLITUSAX; B — TO Xe, C KOHCO/bHbIMW BbICTYMamMu; T —
CTbIK ABYXC/OMHbIX NaHenei; b — CTbIK NaHeseid ¢ OKaiMAAIOLLIMM apMaTypHbIM KapkacoMm; e — CTblK NaHenel ¢
OKaMAIAKOLLMM KapKacOM W3 TAXENOro >KapOCTOMKOro 6eTOHa; >K — CTbIK MaHesei M3 Nerkoro >apocTOMKOro
6eTOHa; 1 — TKeNbIVi XXapoCTOVKMIA BETOH; 2 — apMaTyPHBbII KapKac; 3 — IErKuiA XxapocToikviA 6eToH ¢ @1100 1 MeHee; 4 —
6pycok ceveHvieM 5050 MM 13 TSXKENOrO >KapoCTOMKOro 6eToHa; 5 — cTepxkeHb @ 6 MM; 6 — >KapoCTOVKMiA pacTBop; 7 —
YrofioK >XeCTKOCTW NaHenwn; 8 — >XapoCTOWKWA nerkuii 6etoH ¢ @ 1200 n 6Gonee; 9 — aHkep; 10—
TEN/I0M30IALMOHHAs NPOC/ONKA TOALWMHON 10-20 MM; 11 — MeTanmyeckuin ICT; 12 — CTbIKOBast HaK/agka

PrcyHOK 9.1 — CTbIKU 3/1EMEHTOB CO0PHBIX KOHCTPYKLMIA U3 )KapoCTOMKOro 6eToHa

OTaenbHble KOHCTPYKTUBHbIE TPe6oBaHMSA

9.35 LLInprHy TemnepaTypHO-YCaf04HOro LWBa b B 3aBUCUMOCTM OT pacCTOAHMS MeXAy
lweamu | onpegensoT no opmyne

b=gl. (9.6)

OTHOCUTENbHOE YANMHEHWE OCW 3N1EMEHTa &t BbIYMCMAKT B 3aBUCMMOCTW OT BUAa
KOHCTPYKLMN 1 XapaKTepa Harpesa no 6.21-6.24.

LLvpnHy  TemnepaTypHO-YCao4yHOro LWBa, BblYMCIEHHYO 1o  dqopmyne  (9.6),
yeefmumBatoT Ha 30 %, ecnM OB 3arofiHseTcA  acbecTOBEPMUKY/IMTOBLIM PacTBOPOM,
Kao/IMHOBOW BATOW U/ LLIHYPOBbLIM ac6eCTOM, CMOYEHHBIM B I/IMHAHOM pacTeope (PUCYHOK 9.2).
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TemnepaTypHO-ycafjouHble LWBbI B OGETOHHbLIX W XeNne3006eTOHHbIX KOHCTPYKLMSAX
NPUHMMAIOT LLMPUHON He MeHee 20 MM.

Korga paeneHve B paboyemM MNpPOCTPaHCTBE TEM0OBOr0 arperata He paBHO
aTMocthepHOMY, TeMmnepaTypHO-YCafOUHbIA LIOB AO0MKEH VMETb YLUMPEHWE ANS YCTaHOBKM
6eToHHOro 6pyca. bpyc ycTtaHaBnMBalOT Hacyxo 6e3 pacTBopa. Mexay 6pycom M MeHee
HarpeToi MOBEPXHOCTbIO LUOB 3amno/IHAKT NErko AetopmMuUpyemMbiM TENIOU30NALMNOHHBIM
MaTepuanom.

B neuvax, rae TpebyeTcs repMeTMYHOCTb paboyero MpPOCTPaHCTBa, C HapYy)XXKHOM
MOBEPXHOCTW B TeMMNepaTypHO-YCa04HOM LUBE AO/KEH NpeLycMaTprBaTbCA KOMMEHCaTop.
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a — LLOB, 3amnO/NHEHHbIV LUHYPOBLIM ac6ecToM; 6 — TO Xe, C 6ETOHHbIM GPYCKOM; B — TO XXe, C METaNNYeCKnM
KOMMEHCATOPOM; 1 — LLIHYPOBOWA ac6ecT, CMOYEHHbIN B FNIMHAHOM PacTBoOpe; 2 — GETOHHBLIA 6pycoK; 3 —
KOMMeHcaTop; 4 — CTaNbHOl CTePXKeHb ANaMETPOM 6 MM

PrcyHOK 9.2 — TemnepaTypHble LWBbI B KOHCTPYKLMSX U3 XKapOCTOMKOro 6eToHa

9.36. [lns opraHM30BaHHOr0 PasBUTUA YCALOYHbIX TPEeWwUH B GETOHE CO CTOPOHbI
paboyero MpoOCTpaHCTBA TEM/I0BOr0 arperara npegycMaTpuBatoT ycagouHble LwBbl. LLIBbI
LUMPUHOA 2—3 MM 1 TNYyBUHON, paBHOM 1/10 BbICOTbI CeYeHMs, HO He MeHee 20 MM, cneayeT
pacnonaratb Yepe3 60 CM B ABYX B3aVIMHO MeprneHANKYNAPHbIX HanpaBneHusax (pUcyHok 9.3).

9.37 ¥Ycunms OT HepaBHOMEPHOrO HarpeBa 6eTOHa MO BbICOTE CEYEHUS 3NeMeHTa
[0MYCKaeTCs YMeHbLLATb:

YCTPOMCTBOM KOMMEHCALMOHHbIX LUBOB B 60/1ee Harpetor CXaToil 30He 6eTOoHa
(prcyHoK 9.3). KoMMNeHCaLUMOHHBbIE LLBbI LUMPUHON 2-5 MM crieflyeT pacnonaraTtb yepes 60 cm
Ha rnybuHy He 6onee 0,5 BbICOTbI CEUEHUSA 3/IEMEHTA B HaNpPas/eHNW, NEPNEHANKYNIAPHOM K
[EVCTBMIO CXXMMAtOLLMX YCUNUIA OT BO3AENCTBUA TeMNepaTypbl;

MOBbILLEHNEM TeMMepPaTypbl PaCTAHYTOM apMaTypbl, pacnoNoXeHHON Y MeHee HarpeToi
rpaHn 6eToHa, MNOCPEACTBOM YBE/MYEHWUA TOJLWMHbI  3aWMUTHOrO C€nosi 6eToHa wn
YCTPOMNCTBOM HapY)XHOW TENION30NALMN.

9.38 B ene306eTOHHbIX KOHCTPYKLUMAX M3 XKapOCTOMKOro 6eToHa A/ BOCNPUATUS
pacTArMBatOLLMX YCUNWUIA YCTaHaB/IMBAOT apMaTypy Y MeHee Harpetoli rpaHu CceyeHus
aNleMeHTa.
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LS
GO0—900 MM

F | i
57 | 600—900 mm |

a — KOMMEHCALMOHHbIE; 6 — ycafouHble; 1 — KOMMEHCAUMOHHbIN LLOB LWMPUHON 2-5 MM; 2 — YCaA04HbIl LLOB
rnyéuHoii 0,1hf v WnpnHoi 2-3 MM

PucyHok 9.3 — LLIBbI CO CTOPOHbI HArPEBAEMON MOBEPXHOCTU B KOHCTPYKLUSIX
W3 )XapoCTOoliKoro 6eToHa

Ecnm B KOHCTPYKUMAX OT Harpysku pacTarvbaroLime YCUnMs BO3HMKAKOT CO CTOPOHbI
0ofiee HarpeTorM rpaHWM CeYeHUs 3/MIeMeHTa, TO apMaTypa MOXeT BOCMPUHMMATb
pacTArvBaloLiMe ycunms npu Temnepatype, He NPEBbILAOLIEA NPeaenbHO AONYCTUMYHO
TemnepaTypy NpMMeHeHUs apMaTypbl, yCTaHaB/IMBaeMYyHo Mo pacyeTy (Tabnuua 5.10).

[N CHMXeHMs TemnepaTypbl apMaTypbl [JOMYCKaeTCA YBeNNYMBaTb  TONLLMHY
3alUMTHOrO cnosi 6eTOHa y 60/1ee HarpeTon rpaHN CeYeHUs 3MeMEHTa [0 LUECTU AMameTpoB
NPOAO/NLHONM apmaTypbl UKW NpefycMaTpyBaTb TENIOM30MALMI0 U3 NEFKOr0 YKapoCTOMKOro
6eToHa (pucyHoK 9.4).

Ha rpaHuue GETOHOB pa3HbiX BWAOB CheayeT YCTaHaBMBaTb KOHCTPYKTUBHYHO
apMaTypy W3 >apoCTOMKOW CTasn AuvameTpom He 6onee 4 MM, KoTopas AO/DKHa ObiTb
npurBapeHa K XoMyTam.

TemnepaTypa Harpea KOHCTPYKTUBHON apMaTypbl He JO/HKHA NpeBbIaTh NpeaebHO
AONYCTMMYKO TemnepaTypy MPUMEHEHNUS KOHCTPYKTVMBHOW apMaTypbl, YKa3aHHYyK B
Tabnuue 5.10.

9.39 Hecywme n HeHecyllne KOHCTPYKLMW TEMJIOBLIX arperaTtoB BbIMOMHAKT U3
COOPHbIX  OAHOCMOWHbLIX WX  MHOFOCMOMHLIX 3nemeHTOB. COOpHble  orpaxgaroLyme
KOHCTPYKLUW NpeaycMaTpuBatoT 13 6/10KO0B, NIUT U NaHenen.

B ABYXCMOVHbIX NaHensix, NPoeKTUpPyeMbIX M3 pasHblX BUAOB XAPOCTOMKOro 6eTOHa,
TENNON30NALUMOHHBIA  NErKUA XXapoCTOMKWIA GETOH MOXET npeaycmaTpuBaTbCs Kak Co
CTOPOHbI paboyero NPOCTPaHCTBA, TaK M C HaPYXXHOW CTOPOHbI TEM/I0BOrO arperara.

[ns  ynydweHns COBMECTHON paboTbl OTAeNbHbIX CroeB 6GeTOHa [OMyCKaeTcs
npefgycmaTprBaTb YCTaHOBKY KOHCTPYKTVMBHOW apMaTypbl UM aHKEPOB. ApMaTypa 3axoauT
B KaXKAbI CNOin 6ETOHA Ha rnyouHy He MeHee 50 MM. Ecnn B 30He CONpPSXKEHNS OTAENbHbIX
cnoeB GeTOHa TemnepaTypa NpeBbILWAeT NpPeaebHO AONYCTUMYHO TEMMepaTypy NpUMeHeHUs
KOHCTPYKTUBHOWN apmaTypbl, yKa3aHHYyt B Tabnuue 5.10, TO A4/ YCUNEHUS CBA3N MeXAy
CNOSIMM YCTPaMBaKOT BbICTYNbl NN GETOHHbIE LUMOHKMN.
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1 — TAXKENbIA )XapOCTONKNIA 6ETOH; 2 — TEN/I0M30NALMOHHBIA CMOI U3 IErKOr0 XXapoCTOMKOro 6eToHa; 3 — ceTka n3
YKapOoCTOWKOI CTanm AnaMeTpom 4 MM; 4 — npofosbHas paboyas apmatypa

PurcyHoK 9.4 — KOHCTPYKUMS U3rMb6aemoro Xene306eTOHHOr0 3/1eMeHTa, HarpeBaemoro [0
TemnepaTypbl 60nee 400 °C co CTOPOHbI PacTAHYTOWM 30HbI

B pebpucTbix naHensx naMty U pebpa BbIMOMHAKT M3 THKENOr0 WKW JIErKoro
KOHCTPYKLMOHHOIO >KapoCTOMKOro 6eToHa. B Mectax conpsbkeHuss pebep € MAUTOM
yCTpavBatoT ByTbl. Mexzay pebpamu C MeHee HarpeToil CTOPOHbI pacrosnaralT TenaoByo
M30NALMI0 U3 NIErKOro XapoCTOMKOro 6eToHa UM U3 Tennon3oNaLMOoHHbIX MaTepuanos. B
pebpax naHenu npefycMaTpuvBaloT apMaTypHble KapKacbl, KOTOPbIE AO/HKHbI ObITb 3aBefeHbl
B GETOH NAMTbI HE MeHee Yem Ha 50 mm. Mpu HeobxoammocTu, pebpa MOryT BbICTYNaTh 3a
HapY)XXHYI0 MOBEPXHOCTb TEM/I0BON M30nauun. ManTy naHenu apMmpyroT KOHCTPYKTUBHOM
CBApHOW CeTKOM W3 apmaTypbl AMameTpoM He 6onee 4 MM C PacCTOSHUSIMU MeXAay
CTEPXKHAMU He MeHee 100 mm.

TemnepaTypa Harpesa CBapHOW CETKWN He [0/HKHA NPEBbILWATb NpefesibHO A0NYyCTUMYH
TemnepaTtypy NPUMeHeHUs KOHCTPYKTMBHON apmatypbl, yKa3aHHyt0 B Tabnuue 5.10. Ecim
TemrepaTypa Harpesa MAWTbl MaHeN MpPeBbIIAET MpefesibHO AOMYCTUMYHO Temnepartypy
NPYMeHEHNS KOHCTPYKTUBHOWM apMaTypbl, 4ONYCKAtOT M/IUTY HE apMUPOBATh.

[ns HeHecywmx 06/1ErYeHHbIX OrpaXK4aroLmMX KOHCTPYKLMIA TEnoBbIX arperaTtos
npeaycMaTpuBalOT JIErKMe >KapoCTOiKMe OeTOHbl M 3((EKTUBHbIE TENIOMU30NALMNOHHbIE
maTepuabl.

9.40 B fBYXCMOVHbIX NaHeNsax Ha MeTa/l/IMYecKoM NINCTE NIErKWIA XKapoCTONKNIA 6eTOH
KpenaT aHkepamu, NpuBapeHHbIMU K IMCTY (PUCYHOK 9.5). AHKEpPbI NPUHUMAKOT AMaMETPOM
6-10 MM nnmn B BMge nonoc 3x20 mm. [nnHa aHkepa Ao/HKHa OblTb HE MeHee MOSI0BUHbI
TONWMHBI PYTEPOBKM, a PacCTOsSHNE MEXAY HUMK — He 6oniee 250 MM. MeTanimyeckunin ninuct
TO/ILLMHON He MeHee 3 MM [0/DKEH UMETb OTOTHYTbIE Kpast UM NPUBAPEHHbIe «Ha Mepo» Mo
KOHTYPY YrO/KW.

B naHensx C OKalMANAKOLWMM KapkacoMm MpAMOYrOfibHOro Wau TpanewmeBuaHOro
ceyeHuss pebpa npegycMaTtpuBalOT M3 TSXKENOro WM JIErKOr0  KOHCTPYKLMOHHOIO
)KapoCToMKoro 6GeToHa, a MPOCTPaHCTBO MeXAy pebpamMmu Ha BCHO TOJLUMHY 3arOfHAT
TENNON30MALUMOHHBLIM  IETKAM  )KapOCTOWKMM  6eTOHOM. Pebpa apMUpYOT  MJIOCKMMU
KapKacamu, pacrnosioXKeHHbIMW C MEHee HarpeToin CTOPOHbI.

KpenneHve naHenei K Kapkacy OCYLLECTBMSAKOT Ha 60N1Tax WAM Ha CBapKe Tak, YToObI
naHenn Morsiv CBO60LHO nepeMeLLaTbCs NMpu Harpese.

B KOHCTPYKUMAX TEMIOBbIX arperatoB M3 MOHO/IMTHOIO >Kesie306eToHa CO CTOPOHbI
paboyero nNPOCTPaHCTBA B YrfiaX COMPSXKEHUA CTEH, a TaKKe CTeH C MOKPbITUEM W
NepekpbITUEM NpeLyCcMaTpPUBatoT BYTbI.
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Mpn TemnepaType paboyero MpoOCTpaHCTBa TEMNa0BOro arperata cebiie 800 °C
OrpaXaatoLlyro KOHCTPYKUMIO, C LEe/bi0 YBE/IMYEHUSI ee TEePMUYECKOro COMpPOTUB/EHNS,
[enatoT MHOIOC/I0MHOW C BK/IKOYEHNEM B €€ COCTaB C/10eB M3 3PMEKTUBHON TEMN0U30NALMN
(prcyHok 9.5, 1).

MHorocnoHas Hecywas WM CaMOHeCyLlas KOHCTPYKUMS CO CTOPOHbI paboyero
MPOCTPaHCTBA UMEET (PyTEePOBOYHYHO M/IUTY M3 XKAPOCTOMKOro GeTOHa, a C HeHarpeBaeMol
CTOPOHbI — HecyLee OCHOBaHWE B BUE XXeNe306eTOHHOM NINTbl NN META/IINYECKOr0 INCTa
C OKaNMNAOWMUMM  YronkamMmn. BOMOKHWUCTbIE OrHEYyrnopHble MaTepuanbl NPUMEHST B
TEMMepPaTypHbIX 30HaxX CEYEHUS| KOHCTPYKUWW, eCn HEeBO3MOXKHO MpuMeHeHMe 60nee
AELEeBbIX N MeHee Ae(UUMTHBIX MaTepnasnoB, HanpuMmep, NAAT AKX MaToOB U3 MUHEPaIbHOW
BaThbl.

9.41 [ns obecrneyeHUs HafeXXHOro COeAMHEHUS HecyLwlero u (hyTepoBOYHOIO C/0eB
MHOTIOC/IOMHOW (PYTEPOBKM PEKOMEHAYETCA MPUMEHATb MPOCTPAHCTBEHHbIE aHKEPbl B BUAE
COEIMHEHHbIX MeXAy CO00/ KpPectoobpasHO YCTaHOBMEHHbIX THYTbIX CTEPXKHEN,
PacnosioKeHHbIX NepneHanKyNspHo K apMaTypHOW ceTke (PUCYHOK 9.6).

MpOCTPaHCTBEHHbIE aHKepbl YCTaHaBNMBAKOT B LUBaX MNAMTHON W MUHepasoBaTHOM
N30NALUN.

PaccTosiHMe MeXay aHKepaMu NpuHUMatoT B npegenax 0,7—1 M, a pacCTosiHNE OT KpaeB
naHenn [0 LeHTpa MNPOCTPaHCTBEHHOIO aHKepa MPUHMMAOT KpaTHbIM - pasmepy nuT
TenN0M30/ALMM 1 PaBHbIM MOSIOBMHE PACCTOSAHMA MeXAY aHKepamu. ManTa ns XapocTonKoro
0eTOHa, 3akpensieHHas C [MOMOLUbH aHKepoB, OT [eWCTBUA COOCTBEHHOrO Beca B
FOPU30OHTA/IbHOM  MOMOXEHUM MaHenM paboTaeT KaK  [BYXKOHCO/IbHas cucTemMa C
MaKCUMa/lbHbIMW  PacTArMBalOWUMN  YCUAUAMA B CEYEHUAX NOJ MNPOCTPaHCTBEHHbLIMU
aHKepamu, re MMelTCs MECTHble apMaTypHble CETKMW, BKIKOUYEHHbIE B MPOCTPAHCTBEHHBIN
aHKep 4Ns YBeSIMYEHNS NoLWwaLmM aHKEPOBKM.

9.42 ®yTepoBOYHaA MNMTa U3 XKAPOCTOMKOrO GETOHA B YKPYMHEHHbIX MOHTaXKHbIX
3NeMeHTax pa3pesaeTcs LBaMU LUMPUHON 2 MM Ha OTAE/bHbIE YacTy TakMM 06pa3oMm, YTOObI
KaKAblA OTAENbHbIA MOHONMMUTHBIA y4acTOK GETOHHOW (hyTEpOBKWM KPEnuacs K OCHOBaHWIO
NaHenu YeTbIpbMS NN ABYMS aHKEpaMu.

9.43 KOHCTpyKUMW, nepekpbiBatolime paboyee MPOCTPaHCTBO TEM/IOBOrO arperara,
MOryT ObITb CBOGOAHO OMEPTbIMM Ha CTEHbI, NOABECHBLIMU WX MOHO/IMTHO CBSA3aHHLIMW CO
cTeHamu. [ns NOKpbITUIA Npu nponetax 6onee 4 M npeaycMaTpuBatoT NOABECHbIE 6Gasiku,
NANTbI U NaHenn. PacyeTHYIO CXeMy paboTbl MOABECHOW KOHCTPYKLMMN MPUHUMAIOT Kak A/1s
ABYXKOHCOMbHOM ~ 6anku, npy  3TOM HE A0/MKHO  A0NYyCcKaTbCS  BO3HWKHOBEHMS
pacTArMBalOLMX HanpshkeHU B OETOHEe CO CTOPOHbI 060/Mee HarpeToi MOBEPXHOCTU.
[MofBECHbIE KOHCTPYKLMW He BOCMPUHUMAKOT HUKAKMX BHELIHWX Harpys3oK, Kpome
COGCTBEHHOIO0 Beca, M Ha HUX He [O/MKHbl YCTpauMBaTbCA MOCTUMKM WAW HAcTUbl ANs
XOX/EHNA 06CNYXXMBaIOLLLEro NepcoHana.
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a — [BYXCMOMHas naHenb Ha METa//IMYeCKOM nuCTe; 6 — MaHeNb C OKaMMIAIOWMM KapKacoM W3 TSHXKenoro

)KapocToiikoro 6eToHa; B — MaHeb C OKaNMAIOWMM apMaTypHbIM KapKacoM; I — naHesb CO CTanbHbIMW aHKepamu

1 3(heKTVBHOIN TeNNOM30NALMER; 1 — YrONOK XECTKOCTN NaHenu; 2 — MeTaNInyeckuin iucT; 3 — aHkep; 4 — nerkvi

XapocToiikuin 6eToH ¢ D1100 1 meHee; 5 — nerkuii >kapocToikuiA 6eToH ¢ D1200 n 6onee; 6 — OKAVMAAIOLLMIA

Kapkac M3 TAXENOro >KapoCTOMKOro 6eToHa; 7 — apmMaTypHblii Kapkac; 8 — adhekTMBHas Tennomsonaums; 9 —
ycafjouHbIli WwoB.; 10 — waiiba

PyCYHOK 9.5 — KOHCTPYKLIMW NaHeseii 13 Nerkoro apocTonKoro 6eToHa
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1 — NPOCTPAHCTBEHHBIN aHKep; 2 — Xene306eTOHHAsA HECYLLAs NANTa; 3 — MUHEPaNIoBaTHas U30MSLMS;
4 — NNNTHas U3oNALUMS; 5 — apMaTypHast CeTKa; 6 — qiyTepoBOYHas NUTa U3 KapoCTOKoro 6eToHa

PurcyHokK 9.6 — MpoCcTpaHCTBEHHbIN aHKeP B MHOTOC/I0MHOA KOHCTPYKL MK
NaHesIn ¢ XKenie3006eTOHHOM HecyLLe NANTO

9.44 Kynona v cBofpbl JO/MKHbI MMETb CTPeny nogbema He meHee 1/12 nponeta B
CBETY.

Kynona w© cBOAbl C TMJ/IOCKOW BEpXHEW MOBEPXHOCTbID Yy MNATbl  UMEKT
KOMMEHCALUMOHHbIN LWOB LWMpuHOi 20—40 MM Ha rnyouHy, paBHYHO BbICOTE CEYEHMS B 3aMKe
(pucyHok 9.7). MpegycmatpmBaroT 3ano/iHeHWe LWBa NerkogeopmmpyemMbiM mMaTepuasiom u
MOKPacKy NAT TOHKUM C/I0eM GUTYMHOIO flaka. 3a OCEBYHO JIMHWUIO B TaKMX Kyrosiax 1 CBofAax
[0MYyCKaeTCcs MPUHUMAaTbL AYrYy OKPYXXHOCTW, MPOBEAEHHYIO Yepe3 LEeHTP NATbl U CepefuHy
BbICOTbI CEeYEHMSA B LIEHTpe nposneTa.

B Kynonax n ceofax ¢ Nj0CKON BepXHei MOBEPXHOCTbIO, MPY BbICOTE CEYEHUS B 3aMKe
6onee 250 MM, KpoMe OCHOBHOIN paboyeil apmaTypbl, YCTAHOB/IEHHON CO CTOPOHbI MeHee
HarpeTo MOBEPXHOCTW, MNpedycMaTpMBalOT KOHCTPYKTMBHYKO CETKY U3 MPOBO/IOKM
AnameTpoM He 60ee 6 MM C AYelikoid He meHee 100100 mMm, KOTOpYH pacnonaratoT B
O6eToHe C TemnepaTypoil, He TMpeBbIlAKOWEA NpedesibHO AONYCTUMYH Temnepatypy
NPUMEHEHNSI KOHCTPYKTUBHOM apmaTypbl (Tabnmua 5.10). 3Ty CETKY COeAMHAIOT XOMyTaMu C
OCHOBHOW apmartypoit (pucyHok 9.7, 6).

9.45 Pabouyto apmatypy B Kene300eTOHHbIX KOHCTPYKLMSX, Mepepe3aemyro
PasNNYHbIMK TEXHO/IOTUYECKMMUN OTBEPCTUSAMU, NPUBAPMBAIOT K paMKaM K3 apmatypbl Uau
npokara, 06pamnfloLWmMM oTBepCTMSA. Bug mMeTanna pamMku AO/MKeH MPUHUMATLCA, UCXOASA U3
npegenibHO JOMYCTUMON TemrepaTypbl NPUMEHEHUS apMaTypbl no Tabnuue 5.10.

Mnowaab CevyeHUs pamkKn B KaKAOM HanpaBfeHUW [JO/MKHa ObITb AOCTATOYHOW A1
BOCMNPUATUS YCUNUIA B NEPepe3aHHbIX CTEPXKHAX.
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INpHEEPHTE K KOXYEY

[ )

a — Kyrnona nNepekpbITUSi C TEXHOMOMMYECKUMU OTBEPCTUSMM U3 XKAPOCTOMKOro 6eToHa; 6 — )Xene306eTOHHOro

Kyrnona MOKpPbITUS C MN/IOCKO/ BEpXHEei MOBEPXHOCTHIO M3 XKapoCTOWKOro 6eToHa; 1 — KOXyX; 2 — CeTKa u3

MPOBOMIOKN AMaMeTpoOM A0 6 MM; 3 — KOMMEHCAUMOHHbLIA LWOB LWMPUHOA 20-40 MM, 3anofiHEHHbI

nerkogehopmmpyembiM Matepuanom; 4 — Kynosn; 5 — nata Kynona; 6 — Ten0M30NALMOHHAA NPOCIONKa TOMLLMHONM

20-40 mm; 7 — paboyas apmaTypa OnopHOro KosbLa; 8 — T0 Xe, Kynona; 9 — XOMyT 13 NPOBO/IOKN ANaMETPOM 6 MM;
10 — onopHoe KonbLo; 11 — WoB 6eTOHNPOBaHUA

PrcyHoK 9.7 — KOHCTPYKLUMW 4NA KPYT/10ro TEN/0BOro arperarta

OTBepcTMA 6OMbLIOrO pasmepa CneayeT OKalMNATb apMMPOBaHHbIMKM GOPTOBLIMU
3aMKHYTbIMY pamamun. CeveHne CTEHOK 60PTOBLIX paM OMpefenstoT U3 pacyeTa Ha yCunus ot
BO3[ENCTBUA TEMMNEPATYPbl U Harpy3Ku.

9.46 dyHaameHTbl, 6opoBa M ApYrne COOPY>KEHWS, PACMONOXEHHbIE MOA 3eMAel U
NnoABepraroLmnecs HarpeBy, [AO/MKHbI HaxoAUTbCA Bbllle Hanbonee BO3MOXKHOIO YPOBHS
rPYHTOBbIX BOA. [1py HaM4YMK BOAbI CNIeAYeT NpeaycMaTpuBaTth rMapousonaumio.

9.47 KoXyx1 TeN0BbIX arperaTtoB U3 IMCTOBOW CTann [JOMYCKaeTcs npeaycMaTpuBaTh,
Korga Heob6xoAMMO 06ecneymTb rasoHenpPoOHMLAEMOCTb KOHCTPYKUMM M KOrja WMeeTcs
60/1bLLOE KOIMYECTBO OTBEPCTUI MM TOUEK KpenneHns o0bopyaoBaHusi. CoefIMHEHME KOXYXa
C 6ETOHOM OCYLLECTBISAKOT apMaTyPHbIMI CETKaMM UK aHKepPaMu, NPUBaPEHHbIMU K KOXYXY
(prcyHok 9.7).
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9.48 EcCnn »apoCTONKWNIA BETOH NOABEPXKEH CUILHOMY UCTMPatOLLEMY BO3AENCTBUIO CO
CTOPOHbI paboyero MpPOCTPaHCTBa, TO €ro creayeT 3allyiiaTb METa/IMYecKor NaHLMPHON
CETKOM, N0 KOTOPOW HaHOCUTCA CNOW TOPKPeT6EeTOHa, UK B610KaMK U3 Hanboee CTOMKOro B
3TUX YCNOBUSAX YKAPOCTOMKOro 6eTOHa UK OrHeymnopa.

TpeboBaHMs, yKa3bliBaeMble B NPOEKTax

9.49 B paboumx uepTexkax KOHCTPYKUMA WU B MOSCHUTENbHOW 3aruCKe K MPOeKTYy
[O/MDKHbI 6bITb YKa3aHbl:

Hambonbllas Temnepatypa HarpeBa KOHCTPYKUUWM MpW 3KCnyatauuu, NpuHATas B
pacyere;

BMA 1 Knacc 6eToHa Mo npegensHO A0NyCTUMON TemnepaType NPUMEHEHNS;

Knacc 6eTOoHa MO MNPOYHOCTM Ha ©XKaTue W Tpebyemas NPOYHOCTL 6GeTOHa npw
TemnepaType BO BpeMs aKCnyaTauum,;

BMAbI (Knaccbl) apmaTypbl Y MapKa XXapoCTOMKOM CTanu;

BWJ, YBNXKHEHNS BGETOHA M ero NepuoaMYHOCTb NPU KCMyaTauuu;

NMPOYHOCTb GETOHA NPW OTMYCKe COOPHBIX 3/1EMEHTOB NPeANPUATUEM-U3TOTOBUTENEM;

Croco6bl 06ETOHNPOBAHMS CTLIKOB M Y3/10B, Mapka ¥ COCTaB pacTBopa /s 3ano/IHeHNS
LLIBOB B CTbIKax 3/1EMEHTOB.
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MpuMepbl NPUMEHEHNS XKaPOCTOMKOro 6eToHa
B 3/1EMEHTax KOHCTPYKLMIA TENMI0BbIX arperaToB

IMpunoxeHne A
(pekomeHayemoe)

CIn 27.13330.2011

Temreparypa PekomeHgyemblii
HavmeHoBaHVe TenaoBoro 3 . paboyero
NEMEHTbI N3 )KapOCTONKOro 6eToHa cocTaB 6eToHa Nno
arperara npocTpaHcTBa Tabmae 5.1 (Neo)
neuu, °C AT
|. B yepHoi meTanayprum
JomeHHaa neyb DypMeHHble NprU6opbI 1300 16, 19
LLlaxTa, neHb newiaan 1200 11
"a300TBOABI M HAKNOHHbIIA 800 23,24
rasonpoBof
Mblneynosutess 800 23,24
BarpaHku s nnasku CTeHbl KOMOCHMKA W MNIaBUIbHOIO 1300 19
yyryHa nosca
BosgyxoHarpesartenu CTeHbl (HUXHAS YacTb), AHULLE 1200 11
[IOMEHHOI neyn bopoBsa 800 23, 24
O6XMroBble MalLWHbI HWXHWIA KONNEKTOP M ra300TBOAbI 800 23,24
ar/ioMepaLMoHHOro BepxHuii konnekTop 800 23,24
Mpon3BOACTBA
HarpeBatesnbHble CTeHabl pabounx siueek, noj, Kpblllka 1300 19,21
Konogupl
MeToanyecku M3019uMs FNCCaXKHbIX TPYO M CTEHbI 1200 19
HarpeBsare/ibHble neyu Ha BbICOTY 1 M
AMHbIe neyn gnsa CTeHbl 800 23,24
3aMefIeHHOro
OXNaXKAeHNS
KokcoBble 6aTapeu DyHAaMeHTbI U 60poBa 600 23,24
1. B UBETHOI MeTanIyprum
"paToBbLIE NEYU CreHbl 1200 11
Meyn KMNAWero cnos CBofibl 1 peLleTka 1100 11,15
ANOMUHVEBBIE U [Hunwa 1000 10, 11
MarHveBble
31EKTPONN3EPBI
ONeKTponunsepsb! JOHuwa 1000 10,11
CBEPXYUCTOro
aNOMUHMNSA
TepmMunyeckue, CreHbl, CBOA M NOL, 1200 11,19
HarpeBsarte/ibHble,
06XXWroBble Neym
[blneBble Kamepbl CTeHbl 1 NOKPbITHE 800 15
Meun pna nnasneHns | CTeHbl U CBOA, 1000 15
/loMa anoMUHNA
HapgzeMHble n | OHuwe, CTeHbl U CBOA, 1100 11,15
Mo/fi3eMHbIe ra3oxojbl
dochopHble Csog 1100 15
3/1eKTpOoneYn
deppocnnaBHble Nevmn JHuwe, cTeHbl 1000 10,11
KamepHble neum CBof, CTeHbI, Nof 1200 19
DNeKTPONNTHNYECKIME CTeHbl 1000 10,11
BaHHbI LIBETHO
MeTanIypruu
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MpogomkeHne npunoXkenus A

HanmeHoBaHMe Teni0BOro
arperata

OnemeHTbI U3 )KapOCTOVI KOro 6eToHa

Temnepatypa
pabouyero
NpoCTpaHCTBa
neun, -C

PekomeHayeMblIi
cocTaB 6eTOHa No
Tabnmue 5.1 (No)

111. B HehTenepepabaTbiBatOLLLEN N HEPTEXUMMYE

CKOIi NPOMBbILLNEHHOCTM

Tpy6uaTble neyn CTeHbl Kamepbl paguaumm 1000 33-37
CBofibl KaMepbl paguaunm 1000 33-37
CTeHbl Kamepbl KOHBEKLMM 1000 23-26
CBofibl KaMepbl KOHBEKLMM 1000 23-26
BepTukanbHo- CTeHbl Kamepbl paguaymm 900 33-37
CEKLMOHHbIe neyn
Tpy6uaTble neun ®yHOAMEHTbI, CTeHbl, CBOJ, MOf, 800 10,11
6ecnnamMeHHoro nepeBasibHble CTEHKM
ropeHuna tuna b
Tpy6uaTble neun CreHbl, cBOS, MOA 850+1100 23-26, 33-37
6ecnnamMeHHoro
ropeHuns tuna 3P
Tpy6uaTble neun To xe 900+1100 23-26, 33-37
6ecnnamMeHHoro
ropeHus Tuna 3/,
Tpy6uaTble neyn CTeHbl, cBOf, Nof4 800 22
HacTuibHoro Tuna B
BepTukanbHo- CTeHbl Kamep KOHBEKLIMM " 900 23-26, 33-37
(hake/ibHble neyn Tuna paguauum, cBoj, NofoBsas vyacTb
rc
O6bEMHO-HACTUNbHbIE To xe 900+1000 23-26, 33-37
neyn ¢ pa3genuTenbHoi
CTeHKon Tvna N
LinnnHgpryeckue, CTeHbl Kamep KOHBEKLIMM " 800+1100 23-37
thakenbHble, TUNa LIC paguauum, cBoj, NofoBsast YacTb
LinnnHgpryeckne neun To xe 800+1100 23-37
Tmna LI HacTunbHble ¢
AndhepeHLMpoBaHHbIM
NnofBOJOM BO3JyXa
KatanmTtuyeckoro CrteHbl, cBOA, NOLOBAs YacCTb 1250 19-21
puhopMuHra u
rMapooYmcTKM Tnna P
MHOTOKaMepHble
HapgzeMHble rasoxogp! Bce anemeHThbI 600 22-32
TPy6UaTbIX Neyer
Moa3emHble ra3oxogpbl To xe 800 10,11
TPy6UaTbIX Neyeri
1V. B NpOMbILL/IEHHOCTU CTPOUTE/bHbIX MaTepunasnios
TOHHEe/bHbIE Neyn ans CTeHbl M cBOAblI 30H nporpesa U 800 10-11
06XXMra 00bIKHOBEHHOIO | OXNaXKAEHWS
FIMHAHOTO KMpnuya CTeHbl 1 CBOA, 30HbI 00XMra 1100 19
Bpaviatope neum ans 30Ha LENHOM  3aBecbl M OTKaTHas 1000 10,11
06XUra LleMmeHTa ro/l0BKa
KornbLeBsble neun ans IMoKpbITNE, CTEHDI, NOA 1000 10,11

06Xxura Kupnuya
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OkoHYaHue NpuIo>KeHus A

CIn 27.13330.2011

Temnepatypa o
HavmeHoBaHVe TenaoBoro 3 . paboyero Pekomerayemsi
arperata NEMEHTbI N3 >)KapOCTONKOro 6eToHa MpOCTpaHcTBa cocTaB 6eTOHa Mo
neun, <C Tabnuue 5.1 (Ne)
V. B pasnuyHbIX 0Tpacnsax NnpoMbILL/IEHHOCTU
BopoBa v razoxofbl gis CreHbl, cBOA 350 2-4
Temnepartyp 350°C
BopoBa v rasoxofbl 4ns To xe 800 6-9
Temnepatyp 800°C
MapoBble KOT/bl, dyTepoBKa CTeH 800 10,11
3KOHOMai3epbl, KOT/bI
YTUNN3ATOPbI
@DyHOAMEHTbI TEMJIOBLIX | OMEMEHTbI, HarpesatoLLmecs 4o 800 6+9
arperaTos Temnepartypsbl Bbiwe 200°C, HO He
6onee 800°C
Mobl ropAYmMX LexoB - - 7,8
Konnakosble neyun gns - 800 10,11
o6Xwura meTanna
O6XMroBble neyn - 1400 20,21
3NeKTPOAHOW
MPOMBbILLNEHHOCTH
CyLUmn/bHbIE NeYn IoKpbITHE, CTEHDI, NMOA 1000 10,11
KoT/bl pasfinuHoro DyTepoBKa 3KPaHMPOBAHHBIX CTeH 800 23-37
HasHaveHus
HarpeBaTesnbHble, CTeHbl, Nof, rMUcCaXHble 1 1200 19,21
NPOKaTHbIe, KY3HEUYHble | OMOpHbIe TPY6bI
1 KOHBEEPHbIE MeYn
Meun ans obxura CreHbl, cBOA, NMOA 1000 15-18
CEPHUCTBIX MaTepuranos
Meun ans obxura Csop, 1100 19
CaHUTapHO-
TEXHUYECKOro
obopyfoBaHus
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IMpunoxeHne b
(o6s13aTENBLHOE)

OcCHOBHbIe 6yKBeHHbIe 0603HaYvYeHNs

Ycunus ot BO3,IJ'EI7ICTBI/IFI Harpysku n temnepartypbl B NONeEPEYHOM CEHEHNWN 3/IEMEHTA

Mot U Niot n3rnbarowmii- MOMEHT ¥ MpPOAO/bHas Cuna OT COBMECTHOTO [AelCTBUA  YCUNIA,
BbI3BaHHbIX TEMMEPATYPOI U HArpy3Koii
M n M M3rnbaroLwii- MOMEHT COOTBETCTBEHHO OT BO3AEACTBMA BHELUHEA Harpysku u
TemnepaTypsbl
N 1 N¢ NPoJo/bHas Cua COOTBETCTBEHHO OT BO3AENCTBUS HarpysKu 1 TeMnepaTypbl
QuQ rornepeYHasl cu/ia COOTBETCTBEHHO OT BO3/E/CTBIA HAarpy3K1 1 TeMnepaTypbl

Xa

AKTEPUCTUKU MaTeEPUA/IOB NPV BO3AEACTBMU TeMNepaTypbl

Rb,tem = RoYotRott = Rotyit

pacyeTHOE COMPOTUBAEHNE 6ETOHA CXKATUIO U PaCTSHXKEHWIO ANs NPedeNbHbIX
COCTOSIHWIA NEPBOIA rpynnbl

Rb,ser.t U Rotser.t

pacyeTHble COMPOTUBIIEHNS GETOHA CXKATUIO U PACTSHXKEHWIO A5 NPeaeNibHbIX
COCTOSIHWIA BTOPOWA rpynnbl

Rst = RsYst Y Rs sert

pacyeTHbIE COMPOTUB/IEHNS apMaTYpPbl PACTSKEHUIO A5 NPeAebHBIX COCTOSHIIA
COOTBETCTBEHHO /1 NEPBOii M BTOPOW rpynm

Rb,los pacyeTHOe CONpOTUBEHNE 6ETOHA CMATHUIO
Rswt pacyeTHOe COMpOTUBEHKE NOMEPEYHOR apMaTypbl PACTHKEHNIO ANs NpefenbHbIX
COCTOSIHWIA NepPBOIA rPyNMbI NPY pacyeTe CeYEHNI, HAKMOHHbLIX K MPOAO0/LHO ocK
3/1EMEHTA, Ha [e/iCTBME MOMEepPeYHON CUnbI
Rect pacyeTHOE COMPOTUB/EHNE apMaTypbl CKATUKO AN Npefe/bHbIX COCTOSHWIA MepBoi
rpynnel
Ey Haya/bHbI MOAY b YNPYrocTV 6eTOHA NPY CXXaTUM U PaCTSHKEHUN
Ent MOZy/b YNPYrocTn 6eToHa Npu BO3Ae/CTBUN TemMNepaTypbl
Ept MOZLYy/b AethopmMaLym 6eToHa
Es MOZAY/b YMPYrocTi apMaTypbl NpU HOPMa/bHOM TeMMepaType
Est MOZyAb YNPYrocTu apMaTypbl NpU BO34eACTBUMN TeMNepaTypsbl
Bo 1 Bs KO3(h(PULIMEHTBI, YUMUTbIBAOLLME CHUKEHWE MOAYNSA YIPYroCTM 6eTOHa U apMaTypbl
npw BO3AeWCTBUM TEMNEPATYpb!
Gs U Op HanpsPKeHWs B pacTAHYTOM apMaType 1 B CKaTol 30He 6eTOHA B CEYEHWU C TPELLMHON

Ost, Obtt M Ob,tem

HaNpsHKEHUS B PaCTSIHYTOI apmMaType, B PaCTSHYTOM U CKaTOM BETOHE B CEYEHUM C
TPeLLMHOI OT BO3fENCTBUS TeMMNEePaTypbl

Gs, Gbt U G TO Xe, OT Harpysku
Oltt, Oles, Olbt KO3(ULLMEHT NIMHEIIHOTO TEMMePaTypPHOro paclUMpeHs, TeMNepaTypHoOl ycaakm 1
TemnepaTypHoi gedopmaumn 6eToHa
Olst KO3(PULMEHT NIMHEIHOTO TEMMEPaTYPHOro paclUMpeHns apmaTypbl;
Olstm KO3(h(PULIMEHT TEMMEPATYPHOrO pacLUMpPeHUs PacTHYTOl apMaTypbl B 6eTOHe ¢

YYETOM BAMSIHUS PaboTbl MEXAY TPELLVHAMM.

XapaKTepUCTUKN NMOSIOKEHWS NPOA0/IbHOM apMaTypbl B MOMNEPEYHOM CEYEHWUM 3/IEMEHTA

S 0603Ha4eHne NPOAO0/LHON apMaTypbl:
a) MPY HAMYMK CXKATON N PacTAHYTON OT AEACTBUSA BHELUHENA Harpy3Ku 30H CeUeHus,
pacrno/oXeHHO B pacTsHYTOM 30HE;
6) NpY NOMHOCTLIO CXKATOM OT AENCTBUS BHELLHEN Harpy3Kn Ce4eHUs, PacronoXKeHHOM
Y MEHEe CXXaTol rpaHun CeueHus;
B) NPW NO/IHOCTHIO PACTAHYTOM OT [ieCTBUSA BHELLIHEA HArpy3Ku ceveHns ans
BHELIEHTPEHHO PacTAHYTLIX 3/IEMEHTOB, PACMON0XEHHO Y 60/1ee PacTAHYTON rpaHu
CeveHus, ANS LeHTPasibHO PaCcTAHYTbIX 3/1IEMEHTOB — BCE B MONEPEYHOM CeYEHUU
3/IEMEHTA;

S 0603Ha4eHne NPOLO/ILHOW apMaTypbl:

a) NPU HANNYMW CXKATOM U PacTAHYTOW OT AeiCTBUS BHELLHE HAarpy3Kun 30H CeYeHms,
pacnonoXeHHO B CXKaTOW 30He;

6) Npy NOMHOCTbLIO CXKAaTOM OT AeNCTBUSA BHELUHEN Harpy3Kun CeYeHus, pacrnonoXeHHOM
y 60nee CKaToli rpaHn CeyeHuns;

B) MPU NOJIHOCTLHO PACTSIHYTOM OT [eCTBUSA BHELLIHE HAarpy3Kun B CeUYeHUN
BHEL|EHTPEHHO PaCcTAHYTLIX 3IEMEHTOB, PACMONOXEHHON Y MeHee PacTAHYTOM rpaHu
CeyveHus;
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MpoponkeHve Npuno>keHnsa b

KpuBU3Ha 0Cei 3/1eMEHTOB OT BO3,EI|eI7ICTBMFI TemnepaTtypbl Npun Harpeese N 0CTbiBaHNN

1 1
— VI —
r t r cs
b LIMpUHA MPSMOYrO/bHOTO CeYeHus, LUMpMHa pebpa TaBpoOBOrO W [ABYTaBPOBOrO
ceyveHuit
brnb’s LUMPUHA MOMKX TaBPOBOrO WM ABYTABPOBOIO CEYEHUs COOTBETCTBEHHO B PaCcTSHYTON
W CXKaTol 30He
h BbICOTa NPSIMOYTO/IbHOT0, TABPOBOI0 U/ IBYTaBPOBOIO CEYEHMS
ana paccTOsiHUS OT PaBHOAEMCTBYIOLLEH YCUNNIA COOTBETCTBEHHO B apMmaType S 1 S’ oo
GAVdKaliLLIeR rpaHn CeveHNs
ho n h'g paboune BbICOTbI CEYEHMS, paBHble COOTBETCTBEHHO h—aunh-a’
hr n h’s BbICOTbI MOJIKX TABPOBOIO WK [BYTABPOBOr0 CEYEHUs COOTBETCTBEHHO B PACTAHYTOM
N CXXaTON 30He
eop 3KCLIEHTPUCUTET YCUNWS NPeABapUTENbHOr0 06Xatus P OTHOCUTENbHO LieHTpa
TSHYKECTU MPUBELEHHOTO CeYEHNs
& 3KCLIEHTPUCUTET NPOAOSLHON cubl N OTHOCUTENBHO LIEHTPA TSHXKECTU MPUBEAEHHOTO
ceveHus
e paccTosiHME OT TOUKW MPUIOXKEHNS NMPOAOSLHOM cubl N 40 LIeHTpa TSHKECTW NoLaam
CeyeHunsa apMaTypsbl S
[ NponeT 3/eMeHTa
lo pacyeTHas f/IMHa 31eMeHTa, MOABEPratoLLasAca AeCTBMIO OKMMAOLLEV NPOJOLHON Cubl
i paguMyc WHepLuW MOMEPeYHOro CeYeHWs! 3/1EMeHTa OTHOCUTENIbHO LIEHTpa TSXKECTU
ceveHus
d HOMUWHa/IbHbIA AMaMeTP CTEPXKHEN apMaTypHOI CTa/in
A n/oLajb Bcero 6eToHa B NOMepPevHOM CeYeHUN
Ap n/10LLab CEYEHUS CKATON 30HbI BeTOHa
At N/10LLa/lb CEYEHUst PaCTSIHYTOI 30HbI GETOHA
Ared n1oLajb NPUBEAEHHOTO CeYeHMs aneMeHTa
Ao nnowaab CMATUS 6eToHa
ene PAcCTOAHME OT TOUKN MPU/IOKEHMA npoAonbHol cunbl N 40 paBHOAENCTBYHOLLEN
YCUAWNIA COOTBETCTBEHHO B apmatype Su S’
Asn A N0LLAaAN CeYeHNsI HeHanpsAraemoii apmatypbl S U S’ COOTBETCTBEHHO
Au nnoLaab CeYEHNs XOMYTOB, PACMOMOXEHHbIX B O4HOW HOPMaIbHOI K NPOAO/LHOM 0cK
3/1EMEHTA N/I0CKOCTH, NEePeceKaroLIMX HaKNOHHOE CeveHne
X BbICOTA CXKATOW 30HbI 6eTOHA
13 OTHOCMTENIbHAsA BbICOTA CXKATOM 30HbI 6eTOHa paBHa x/hg
KO3(h(PULIMEHT apMUMPOBaHMS, ONpeensieMblii Kak OTHOLLEHME NOLLAAN CeUeHUs
g apMmatypbl S K NioLLazm nonepeyHoro ceveHus anemeHTa bhy 6e3 yueta cxxarbix 1
pacTAHYTbIX NO0K
Sho U1 S'ho CTaTWYeCKMe MOMEHTbI M/IOWAAEA CEYeHMA COOTBETCTBEHHO CXKATOM W pacTAHYTOW
30HbI 6ETOHA OTHOCUTE/ILHO HY/IEBOW IMHUN
Sso 1 S'so CTaTWYeCKMe MOMEHTbI NIOLLafeli Ce4YeHNs COOTBETCTBEHHO apMaTypbl S S’
OTHOCWTENIbHO HYNIEBOM JIMHUN
| MOMEHT MHEpLMM CeYEHNs1 GETOHA OTHOCUTE/bHO LIEHTPa TSHKECTM CEUEHUS 3/IEMEHTA,
BblUMCAseMbIV 6e3 yyeTa TeMnepaTypbl Kak A1 HeHarpeToro 6eToHa
red MOMEHT MHEepLMM NPUBELEHHOTO CEUEHUS 3/1EMEHTA OTHOCUTE/LHO ero LieHTpa
TAXKECTU
Is MOMEHT MHEpLMY MOLLaAN CEYEHMS apMaTypbl OTHOCUTENBHO LIEHTPA TSHXKECTU
CeYeHus aneMeHTa
Iho MOMEHT MHEpLMY MOLLaAN CEYEHMS CXKATOM 30HbI GETOHA OTHOCUTENLHO HY/EBOA
NIMHUK
lson I'so MOMEHT MHEpPLMM NNoLLafeli ceueHns COOTBETCTBEHHO apMaTypbl S U S' OTHOCUTENLHO
HY/IEBO NNHUN
y paccTosHWE OT LieHTPa TAXECTU NPUBEAEHHOIO CEYEHNS 0 PaCTAHYTON rpaHu, 4o

BO/IOKHa GETOHa, B KOTOPOM OMnpeaendaeTca HanpmHkKeHne n o MeHee HanBTOVI rpaHn
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OkoHYaHve npuno>keHus b

Ys U Y's paccTosiHME OT LieHTpa TAXXECTW NPUBEAEHHOIO CeYeHNs afieMeHTa 40
paBHOAENCTBYHOLLEN yeunuii B apMaType S u S’
f, ames pacyeTHble Be/IMUMHbI NPOrnba, YAMHEHNS U YKOPOUEHUs 3NeMeHTa 0T BO3AeNCTBUSA
TemnepaTypsbl
Acre CpefHaAs pacyeTHas BeINYMHA PACKPbITUSA TPELLMH
s paccTosiH1E MeXAY XOMyTaMu, 3MEPEHHOE MO A/IVHE 3/1eMeHTa
tp Temnepatypa 6eToHa
tom cpesHAs TeMnepartypa 6eToHa,;
tsnt's Temnepatypbl apMaTypbl S u S’
ti TemnepaTypa cpefbl CO CTOPOHbI UCTOYHMKA TenJia
te TemnepaTypa Bo3gyxa C HapyXXHON CTOPOHbI 31eMEHTa
tow TemnepaTypa 6eToHa B LigHTPe TAXECTU NPUBEAEHHOIO CeYEHMUS
te CpeAHas TemnepaTypa 6eTOHa CXKATO 30HbI CeYEHMS
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Bubnnorpadgus

[1] Cn  52-101-2003 BeTOHHble U  Xene300eTOHHbIe
KOHCTPYKLUM 6€3 npeaBapuTe/IbHOro HanpsKeHUs apMaTypbl

[2] CIn 52-102-2004 T[MpefBapuTefibHO  HarpsXKeHHbIe
YKene306eTOHHbIE KOHCTPYKLMM

[3] CTO ACYM 7-93 lpokaT apmaTypHbIi NepuOANYECKOrO
npoguns. TeXHNYecKme ycroBus

[4] PykoBoacTBO NO BO3BEAEHWIO TEMIOBbIX arperatoB U3
YKapOoCTOMKOro 6eToHa

[5] TexHonorusi M3roTOBMEHUS  >KApPOCTOMKMX  GETOHOB.
CnpaBo4yHoe nocobue

[6] TMocobume NO  MPOEKTUMPOBAHWUID  OGETOHHbLIX U
YKeNne306eTOHHbIX ~ KOHCTPYKUMA M3 TshKenoro  6etoHa  6e3
npeABapuTenbHOro HanpsXkeHns apmatypbl (K CHulM 52-01-2003)

[7] CMl 52-103-2007  >Kene306eTOHHblIE  MOHO/UTHbIE
KOHCTPYKL W 3[aHNI
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YK 69+624.012.4 (083.74)

KntoueBble CnoBa: pacyeT npeaBapuTeNbHO HaMpsPKEHHbIX KOHCTPYKLUWIA, GETOHHble U
)KeNe306eTOHHbIE KOHCTPYKLIMK, pacueT Ycunuii OT BO3AECTBMSI TemnepaTypbl, pacyeT
BETOHHBIX 11 YKE/Ie306ETOHHbIX 3/IEMEHTOB MO MPOYHOCTY
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3paHune odmymansHoe
Csopg npaBun
CI127.13330.2011

BeTOHHbIe 1 XXene306eTOHHbIe KOHCTPYKLNN,
npeaHasHaveHHbIe 418 paboThbl B YC/I0BUSAX
BO3[ENCTBNS NOBbILLEHHbIX N BbICOKUX TEMMepaTyp

AKTya/M3npoBaHHas pefakums
CHwnI1 2.03.04-84

MoarotoBneHo K n3gaHnio PAY «PLIC»
Ten. (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

dopmart 60%84%/g, Tupax 100 3k3. 3aka3 Ne

OTneyaTaHo B OO0 «AHAIMTUK»
r. Mocksa, JleHuHrpazckoe L., A.18
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