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CBOJA NPABUIT

BETOHHBIE N XKENE3OBETOHHBIE KOHCTPYKLW, MPEAHASHAHEHHbBIE
ANA PABOTbI B YCNOBUAX BO3AEMCTBUA MOBbILWEHHBIX 1 BBICOKNX
TEMMEPATYP

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

AxTyanusuposaHHasi pegakums
CHwuM 2.03.04-84

[arta Beegennsa 2011-05-20

Mpegucrnosue

Llerm v npuHumnbl ctaHgapTusaummn B Poccuiickon denepaumm ycTaHOBMEHbI
PenepanbHbiM_3akoHom 0T 27 gekabpsa 2002 r. N 184-®3 "O TexHuyeckom
perynmpoBaHuu', a npaBwuna pas3paboTku - nocTaHoBneHvwem [paBuTenscTea
Poccunckon ®enepaumnm ot 19 Hoabpsa 2008 r. N 858 "O nopsaake paspaboTku u

YTBEPXOEHVA CBOAOB NpaBm”.
CBepgeHus o cBOAE NpaBun

1 UCMOJNTHUTEJIN: HayyHo-uccrnenoBaTenbCKuii, NPOEKTHO-KOHCTPYKTOPCKUIA 1
TEXHOMNOTMYECKUN MHCTUTYT 6eToHa u xene3obeToHa nm. A AMBosgesa (HAMXKB
um. 'Bo3gesa) - HcTUTYT OAO "HULL "CTpoutenscteo”

2 BHECEH TexHuyeckmm KommMTeTOM NO CcTaHgaptu3auum TK 465
"CTtpoutenscTeo”

3 NMOAIOTOBJIEH k yTBepxaeHuto [lenapTaMeHTOM apXUTeKTypbl, CTPOUTENbCTBA
1 rpagoCTPOUTENbHOM NONMUTUKIN

4 YTBEPXIEH npvkazom MuHMCTEPCTBA pErvoHanbHOro passutus Poccuinckon
Penepaumm (MuHpervon Poccuu) ot 28 pekabpsa 2010 r. N 827 wn BBegeH B

pencteue ¢ 20 masa 2011 .

5 3APEMMCTPUPOBAH ®epgepanbHbiM — areHTCTBOM MO TEXHUYECKOMY
perynupoBaHuto 1 MeTponorin (PocctaHgapT). MNepecmotp CIM27.13330.2010

UHopmayusi 06 UsMeHeHUsIX K HacmosiweMy ceo0y rpaesur rybnukyemcs 8
exe200HO  u30agaeMOM  UHGhOpMayUOHHOM  yka3amene  "HayuoHaribHble
cmarO0apmebl", @ meKcm U3SMEHeHUU U rorfpasoK - 8 eXeMEeCsIHHO u30asaembix
UHGOPMaYUOHHbIX yKazamernsx "HayuoHanbHble cmaHOapmsbl”. B crydae
nepecmompa  (3ameHbl) unU  OMMeHbl  Hacmoswe2o ceoda  npasusn
coomeemcmeyujee ysedomrieHue b6ydem ornyb/IUKOBAHO 8 EXeMeCSYHO
uzdasaemMoMm UHOpMaUUOHHOM yKazamene "HayuoHarnbHble cmaHOapmbl”,
Coomeemcmaeyrowjasi uHgopmauusi, yeedomreHue U meKcmbl pasmewaromces
makxe 8 UHGhopMayUOHHOU cucmeme 0blez0 osb308aHusl - Ha oghuyuaibHOM
catime pa3spabomyuka (MuHpeauoH Poccuu) 8 cemu UlHmepHem

BHECEHbI onevatku, onybnukoBaHHble B WHdopmauunoHHom BronnetexHe o
HOPMaTUBHOWN, METOANYECKON 1 TUNOBOWN NPOEKTHON AokymeHTaumn N 6, 2011 r.

OneyaTku BHeCeHbl n3rotosutenem 6a3bl JaHHbIX

BeeneHue
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HacTosiwmii cBog, NpaBun coaepXuT MOMNOXEHUs MO pacyeTy U NPOEKTUPOBaHUIO
GETOHHBIX W ene306EeTOHHbIX KOHCTPYKLUIA MPOMBILLIEHHBIX COOPYXEHWUA 13
TSOKENIOrO UM JIErKoro  KOHCTPYKUMOHHOTO 6eToHa, paboTaioupx B YCIOBUSIX
BO30EVCTBUSI TEXHOMOMMYECKNX MOBbILEHHbIX TemnepaTtyp (ot 50 mo 200 °C
BKIMIOYMTENBHO), BNaXHOW cpeabl, U TEMMOBbIX arperaTtoB U3 >KapoCTOWKOro 6eToHa,
apMMpOBaHHOrO OGbIYHOWM U >KapOCTOWMKON apMaTypoi, KOTopble SKCMyaTUpyoTcs
B YCIIOBMSIX MPOM3BOACTBEHHbIX BbICOKMX Temnepatyp (cebiwe 200 go 1200-1400
°C).

MpuBeneHHble B HacTosieM CIl eguHULbl M3NYECKUX BENMHMH BblpaXeHbl:
cunbl - B HbtoToHax (H) unm B kunoHbtoToHax (kH); nMHenHble pa3mepsl - B MM (4N
CeYeHWn) wunm B M (AN OSMEemMEeHTOB WM WX Y4acTKOB);  HamnpspKEHWs,
COMPOTUBIIEHMSI, MOAYNM YNpyrocTu - B Meranackansx (MrMa), pacnpegeneHHble

HarpysKku 1 ycunus - 8 kKH/m unm H/mm; Temnepatypa - B °C, NMOTHOCTb - B KI/M3 .

Csoa npasun paspabotaH HAMXKB wnm. A.ATBosgeBa - mHcTutyToM OAO
"HWL, "CtpouTenbcTBO": pykoBOAMTENb - O-p TEXH. Hayk, npod. A.®.MurnosaHOB.
WcnonHutenu: a-pa TexH. Hayk, npod. A.MN.Kpnuesckuin n C.A.PomuH; kaHanaatol
TexH. Hayk B.H.lopsues, H.MXKpaHoea, W.H.3acnaeckuin, B.H.MunoHos,
B.IMeTpos-Aerncos, B.H.Camonnexko, B.B.ConomoHoB, W.C.Ky3HeuoB3;
nrxeHepbl E.H.BonbHbix, B.A.Tapacoea; npu ydactum OOO "YpanHWWcTtpom"
(kaHa. TexH. Hayk P.A.AxtamoB).

1 Obnactb NnpuMeHeHuUs

HacToaumin ceoa npaBun pacnpocTpaHsAeTCs Ha NPOeKTUPOBaHWe GETOHHbIX U
Kene3o6EeTOHHbIX KOHCTPYKLMIA, CUCTEMATMYECKM NOABEPraloLLMXCS BO3AENCTBUAM
noBblweHHbIX (0T 50 go 200 °C BkouMTeEnbHO) M BbicokMX (cBbiwe 200 °C)
TEXHOMOIMYECKMX TeMnepaTtyp (aanee - BO3AENCTBUA TEMMNEPATYP) U YBINAXHEHWIO
TEXHUYECKUM MapPOM.

Hopmbl  ycTaHaBnMBaiT TpebOBaHMS MO  MPOEKTMPOBAHWMID  YKa3aHHbIX
KOHCTPYKLMIA, U3rOTOBNSIEMbIX U3 Tskenoro 6eToHa cpeaHen nnotHocTu ot 2200 go

2500 kr/m3 BknoumTensbHO (ganee - o6blYHbLIA GETOH) U K3 apocToiikoro 6eToHa

MOTHON CTPYKTYPbI cpeaHeit nroTHocTi 900 kr/m3 1 Gonee.

TpeboBaHusi HacTosiwero CI1 He pacnpoCTPaHSAKTCS Ha KOHCTPYKUMW K3
apoCTOMKOro 6eToHa S4ENCTON CTPYKTYPSI.

MpoekTpoBaTb  AbIMOBble  >Xerne3o0eToHHble  Tpybbl, pesepByapbl U
dyHOAMEHTbI [OMEHHbIX Meven, paboTalolme npu BO3LAEWCTBUM TemnepaTypbl
cBbiwe 50 °C, crieqyeT ¢ y4eTOM AOMNONHUTENBHBLIX TpeboBaHUA, NPenbABSEMbIX
K 3TVM COOPYXEHWUSIM COOTBETCTBYHOLLMMN HOPMATUBHBLIMU LOKYMEHTaMM.

2 HopmaTtuBHbIe CCbINKH

B HacTtosiwem CI1 uvcnonb3oBaHbl CChLINKM Ha Creayrwme HOpMaTUBHbIE
[OKYMEHTbI:

PepepanbHbii_3akoH oT 30 gekabps 2009 r. N 384-O3 "TexHuueckui
pernameHT o 6e30nacHOCTY 34aHWUIN 1 COopYeHNU"

CM 63.13330.2010* "CHulM 52-01-2003 BeTOHHblE W Xene30beToHHble
KOHCTPYKLMN. OCHOBHbIE NONOXeHNS"

* Ha Ttepputopun Poccuiickon ®epepaummn genctasyeT CI 63.13330.2012,
34ecb 1 ganee no TekcTy. - MNpumeyaHue nsrotosutens 6asbl 4aHHbIX.

CI120.13330.2011 "CHwuI1 2.01.07-85* Harpy3ku n Bo3gencTteums"”

CHul1 3.03.01-87 Hecyuwwe v orpaxgaroLme KOHCTPYKL UM

CHul 23-01-99* CTpouTenbHas KnMMaTornorus

CIM 28.13330.2010* "CHwuIM 2.03.11-85 3awmta cTponTENbHbIX KOHCTPYKLMIA OT
Koppo3umn"

* Ha Ttepputopun Poccuiickon ®epepaummn gencteyeT CI 28.13330.2012,
30€ech U ganee no TekcTy. - [MpumevaHune narotoBuTens 6a3bl AaHHbIX.
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CI116.13330.2011 "CHwuIT II-23-81* CTanbHble KOHCTPYKLU K"

[OCT 25192-82 beToHbl. Knaccudgmkaums 1 obume TexHnyeckme TpeboBaHus

OCT 13015-2003 Wspermsa  xene3obeToHHble U OeTOoHHble  And
cTtpoutenscTea. ObLwme TexHnyeckne TpeboBaHns

[OCT 14098-91 CoeagvHeHus CBapHble apmaTypbl W 3aknagHbIX W3aenuii
Xene306EeTOHHbIX KOHCTPYKLMIA. TWMbl, KOHCTPYKLMM 1 pa3Mepsbl

FOCT 20910-90 BeToHbI xapocTorkue. TexHudeckue ycrosus

[OCT 5781-82 Cranb ropsidekataHast AN apMUPOBaHMWSI Xene3obeToHHbIX
KOHCTPYKLIMI

[OCT 10884-94 Cranb apmaTypHas TEPMOMEXaHWYECKM YMNPOYHEHHast Ans
ene306EeTOHHbIX KOHCTPYKLWIA

[OCT 6727-80 lNMpoBonoka 13 HU3KOYrMepoaMCTON CTanu XONOAHOTAHYTas Ans
apMM1poBaHUs ene3obeTOHHbIX KOHCTPYKL A

[OCT 4543-71 NpokaT 13 NermpoBaHHON KOHCTPYKLMOHHOM CTanm

[OCT 5949-75 Cranb copTtoBasi U kanubpoBaHHasi KOPPO3WOHHO-CTOVKas,
XapocTorKasi U xaponpoyHas

Mpumeyanwue - Mpu NONb30BaHNM HACTOALLMM CBOAOM MpaBun LienecoobpasHo
npoBepuTb  OENCTBME  CCbIMIOMHbIX CTaHO4APTOB M KMaccudgwmKaTtopoB B
MHGOPMALMOHHON cucTeme OOLUero nofb3oBaHWs - Ha odwmumansHOM canTte
HauuoHanbHoro opraHa Poccuiickort ®epepaumn no cTtaHgapTu3auumM B CETU
WNHTepHeT MM nNo exerogHo wu3gaBaeMoMy WHAOPMaLMOHHOMY yKasaTento
"HauvoHanbHble cTaHgapThl”, KOTOPbLIA ONyGMMKOBaH NO COCTOSIHMIO Ha 1 saHBaps
TEeKyllero roga, W N0 COOTBETCTBYKOLWMM  €XEMECSYHO  M3OaBaeMbIM
MHPOPMALIMOHHBIM — yKa3aTenam, onybnukoBaHHbIM B Tekywem rody. Ecmn
CCbIMOYHbIA OKYMEHT 3aMeHeH (M3MEHeH), TO NpU MOMb30BaHUM HaCTOALLMM
CBOAOM MpaBui  CcregyeT PyKOBOACTBOBATbLCS 3aMEHEHHbIM  (M3MEHEHHbIM)
AOKyMeHTOM. Ecnmn ccbinoyHbIn matepuan oTMeHeH 6e3 3ameHbl, TO NOSIoXeHWe, B
KOTOpPOM [aHa CChlfIka Ha Hero, MpPYMEHSIETCS B 4acTW, He 3aTparvBalolLei 3Ty
CCbISKY.

3 TepMuHbI 1 onpeaeneHus

B HacToAMX HOpMax MpUMEHeHbl TepMWHbI Mo cBogy npaswun [1] U Apyrum
HOPMaTVBHBIM LOKYMEHTaM, Ha KOTOPbIE UMEHOTCS CChISIKM B TEKCTE.

4 O6wume yKkasaHus

OCHOBHbI€ NOJOXEeHUA

4.1 BeToHHble M Xene3obeTOHHble KOHCTPYKLMU [O/kHbl ObiTb 0becneyeHbl
TpebyeMol HaAEXKHOCTBHO OT BO3HVKHOBEHUS BCEX BUAOB NpeaeribHbIX COCTOSHNIMA:
pacuyeToMm, BbIGOPOM MokasaTeren kaiecTBa MaTepuarnoB, Ha3Ha4YeHnemM pasmepoB
N KOHCTPYMPOBAHWEM COFflacHO ykasaHusiM HacTosiero CIl. [Mpyu 3ToM LOSPKHbI
ObITb BbINOMHEHbBI TEXHOMOMMYECKNe TPeOOBaHWSI NPY U3rOTOBIEHUM KOHCTPYKLWIA U
cobntofeHbl TpeboBaHMst MO SKCMNyaTaunun COOPYXEHUIA U TEMMOBbLIX arperaTos, a
Takke TpeboBaHMA MO  3KOMOTMKM, YCTaHaBfMBaeMble COOTBETCTBYHOLLYMMU
HOPMaTUBHbLIMU [JOKYMEHTaMM.

4.2 BeToHHbIe 1 Xene3obeToHHbIe KOHCTPYKL MK, MpegHa3HayYeHHble And paboTsl B
YCNOBWSIX BO3OEWCTBMSA MOBbIWEHHbIX Temnepatyp po 200 °C, cnegyet
npegycMatpusaTb, Kak npasunio, 13 o6bl4Horo 6eToHa.

®PyHOaMeHTbl, KOTOpble MpW  3KCMnfyaTauuM MNOCTOSIHHO — MOABEpralTCH
BO34eNCTBUIO Temnepatypbl Ao 250 °C BKMIOYUTENLHO, AOMNYCKAeTCA NpUHUMAaTh
13 obbl4HOro 6eToHa.

BeToHHbIe 1 xene306eTOHHbIe KOHCTPYKLUM, NpeaHasHavYeHHble Ans paboTbl B
YCIOBMSX BO3QENCTBUSI BbICOKMX TemnepaTyp cBbiwe 200 °C, cnegyet
npegycMmaTtpvsaTth U3 XapoCTONKoro 6eToHa.

Hecylwme anemeHTbl KOHCTPYKLMWIA TEMmnoBbIX arperatoB, BbINOSHSEMble W3
XapoCcTOMKOro GEeTOHa, cevyeHne KOTOpbIX MOXET HarpeBaTbCsl OO TemnepaTypbl
Bbiwe 1000 °C, gonyckaeTcs NPUHMMATh TOMbKO MOCIIE UX OMbITHOM NMPOBEPKY.

4.3 Lyknnyeckun HarpeB - OnUTENbHbIA TEMNEePaTypHbIA PEXVIM, NPU KOTOPOM B
npouecce  aKcnnyaTauum KOHCTPYKLMS nepmoguyeckm nogsepraeTcs
NOBTOPSIIOLLEMYCS HarpeBy € KonebaHuamu Temnepatypbl 6onee 30% pacuyeTHoro
3Ha4YeHnsa Npy AnMTeNbHOCTM Lnkos oT 3 4 go 30 cyT.

[MOCTOSIHHBIN HarpeB - ANUTENbHBIN TeMnepaTypHbIA PexyM, MpuU KOTOPOM B
npouecce 3KChnyaTauunm KOHCTPYKLMSi NMOABEpPraeTcsi HarpeBy C konebaHusmu
TemnepaTypbl 40 30% pacyeTHOro 3HaYeHus.
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4.4 ina KOHCTPYKUUIA, paboTatoLyx noa Bo3gencTBmMeM Temnepatypsl Boile 50 °C
B YCMOBUAX MEPUOANYECKOTO YBMAXHEHUS MNapoOM, TEXHWYECKOW BOZOM MU
KOHOEHcaToM, pacyeT AonyckaeTcsi MnpovM3BOAUTbL TOMbKO Ha BO3AENCTBUE
TemnepaTypbl U Harpy3ku 6e3 ydyera nepuogmndeckoro yenaxHeHus. [pyu sToM B
pacuyeTe ceyeHusi He OOSDKHbI YYUTbIBaTbCA KpalHue crion 6eTtoHa TonwmHon 20
MM C KaXOoOW CTOPOHbI, MOABEpPratoLMecs 3amMavvMBaHMiO B TeveHne 7 4, U
TOonwmHoM 50 MM nNpu ANMTENbHOCTU 3aMavvBaHus 6eToHa 6ornee 7 4 unn gorvkHa
npegycMatpueBatbCs  3almTa  NoBepxHOCTM OeToHa OT  MEepUOLMYECKOro
3amaudvBaHus.

OkpalleHHas NoBepxHOCTb 6eToHa MM rMapPOM3ONSILMOHHBIE MOKPLITUSE 3TUX
KOHCTPYKLMIA AOIMKHbI ObITb CBETIIbIX TOHOB.

4.5 KoHCTpyKUMM paccmaTpuBaloTCs Kak OeTOHHble, €ecrmM WX MPOYHOCTb
obecneyeHa  ofHUM 6eToHoM. BeToHHble  anemeHTbl NpUMEHSIIOT
NpenMyLLIECTBEHHO Ha CXaTue Mpu pacrnonoXeHUy NPOAONbHON CXVMAIOLLEN CUSbl
B Npefenax nornepeyHoro Ce4eHns afeMeHTa npu NocTosHHOM Harpese. beToHHble
3MeMeHTbl U3 XapoCTOMKOrO GeTOoHa MPUMEHSIIOT B KOHCTPYKLMSIX, KOTOpble He
ABNATCA Hecywymu (cpyTepoBka).

4.6 >XapocToikme O€eTOHbl B 3NieMeHTax KOHCTPYKLUWUA TEenmnoBbiX arperaTtos
crnenyeT NPUMEHSTb B COOTBETCTBUN C PEKOMEHAYEMbIM NpUrioxeHnem A.

Knaccbl »apocTtorikoro 6eToHa Mo npedensHo AOMyCTUMON Temnepatype
npumeHeHns B cootBetcTBuMn ¢ TOCT 20910 B 3aBMCMMOCTM OT BUAA BSDKYLLETO,
3anonHuTenemn, TOHKOMOSOTbIX JO6aBOK U OTBEPAMTENS NpuBeaeHsbl B Tabnmue 5.1.

OCHOBHbIe pacyeTHble Tpe6oBaHus

4.7 BeToHHble W ene3obEeTOHHble KOHCTPYKUWMKW, paboTaloume B YCIoOBUSX
BO3JENCTBUA MOBbILLEHHBIX W BbICOKWMX TemnepaTyp, credyer paccyuTbiBaTb Ha
ocHose nonoxeHun CI 63.13330 1 ceoga npasun [1] ¢ y4eTOM AOMNOMHUTENBbHbIX
TpeboBaHWi, N3NOXEHHbBIX B HACTOSILLEM CBOAE NpaBurl.

PacueTbl 6€TOHHbIX 1 erne306eTOHHbIX KOHCTPYKLUI criedyeT Npon3BOAUTbL No
npeaensHbIM COCTOSHUAM, BKIHOYAOLWMM:

npegenbHble COCTOSIHWSI MEpPBOW rpynnbl (MO MOMHOM  HENPUIOAHOCTU K
3KCMnyaTaunm BcrieacTame NoTepu HecyLle cCnocobHoCTH);

npegernbHble COCTOSIHUSI BTOPOW rpynmnbl (MO HEMPUrogHOCTM K HOpMaribHOM
3KcnnyaTauum BCrneacTBue 06pa3oBaHUs WM YPE3MEPHOTO PaCKPbITUSI TPELLWH,
NnosIBreHNs HegonycTUMbIX aAedopmamin).

4.8 [MNpy NPOEKTUPOBaHUM BETOHHBIX U Kene306ETOHHbIX KOHCTPYKLMNIA HAAEXKHOCTb
KOHCTPYKLUMW YCTaHaBMMBAaOT pacyeToM MyTEM MWCNOMNb30BaHUS pacHeTHbIX
3HaYeHU Harpy3oK MW TemnepaTyp, PacYeTHbIX 3HAYEHWA XapakTepUCTUK
MaTepuanoB, OMNpedensemMblX C  MOMOLbD  COOTBETCTBYHOLMX  YaCTHbIX
K03 hPMLNEHTOB HAAEXHOCTN NO HOPMAaTMBHBIM 3HAYEHUAM 3TUX XapaKTEPUCTUK C
Yy4€TOM CTENEHN OTBETCTBEHHOCTM COOPYXEHWS UMK TEMMOBOTO arperara.

HopmaTuBHble  3HavyeHuMs Harpy3ok W BO3AEUCTBUNW,  KO3GMLMEHTOB
coyeTaHus, KO3(MLMEHTOB HAAEXHOCTM MO  Harpyske, KoahduLneHToB
HaJEXHOCTN MO HA3HAYEHUIO KOHCTPYKLMWIA, a Takxe nogpasfeneHne Harpy3ok Ha
MOCTOSIHHbIE W BPEMEHHble (OANuTeNbHble W KpaTKOBPEeMeHHble) crieayeT
npuHMMaTh no nonoxexusm CI20.13330.

PacueTHasi TexHomnornyeckas Temneparypa npMHMMaeTCs paBHOM Temnepatype
cpedbl Lexa urm paboyero MpocTpaHCTBa TEMMOBOrO arperata, yKasaHHOW B
3aaHuM Ha NPOEKTUPOBaHMe.

PacueTtHble ycunna v gedopmaumm OT KpaTKOBPEMEHHOMO W OSIMTENbHOIO

HarpeBOB OMPeAEensoT C y4eTOM KO3(MLUMEHTa HAAEKHOCTM MO TeMnepaType ¥ .

KoadbdpmumeHT HagexHOCTM no TemnepaTtype 7 NPUHMMAlOT: MpyU pacyeTe no
npefenbHbiM  COCTOSIHMAM  NEepBOM  rpynnbl  paBHbIM 1,1, no npegenbHbIM
COCTOSIHMSIM BTOPOW rpynnbl pasHbiM 1,0.

Mpn pacyeTe MO MPOYHOCTU B HEOOXOOWMMBIX Cry4asix y4UTbIBAKOT OcCoOble

Harpysku ¢ koadxprMeHTaMm HadeXHOCTW MO Harpyske ¥¢ , MPUHUMaeMbIMK Mo
COOTBETCTBYIOLLMM HOPMaTWBHLIM AOKYMeHTaM. [pu 3TOM ycunus, Bbl3BaHHble
AeiicTBMEM TemnepaTypbl, HE Y4YUTbLIBAIOTCS.

4.9 Tlpn pacyeTe OETOHHbIX W >Kene300eTOHHbIX KOHCTPYKUMA HeobXxoammo
YYUTbIBaTb U3MEHEHUS MEXaHWYECKUX W YNpyronnacTMyeckux CBOUCTB GETOHa U
apmaTtypbl B 3aBUCMMOCTM OT TemnepaTypbl Bo3gencTsus. MNpu aTom ycunus,
Aecopmanmm, obpa3oBaHMe U packpbiTUe TPELWH ONPEeaEensiioT OT BO3LENCTBUS
Harpysku (Bkrto4asi COGCTBEHHBIN BEC) U TeMNepaTypbl.

PacyeTHble cxeMbl U OCHOBHble MPeanocbiNkM Ans pacyeTa BGeTOHHbIX U
Xene3oBEeTOHHbIX KOHCTPYKLUMIA [OIDKHbl yCTaHaBMMBaTbCS B COOTBETCTBUM C
YCMNOBUSIMU UX AENCTBUTENbHOW paboThl B NPeAeribHOM COCTOSIHWW, C Y4eTOM, B
HEOOXOAMMBIX Crydasix, MNacTUYECKUX CBOMCTB GeToHa M apMaTypbl, HanmMuusi
TPeLWH B pacTsiHyToM 6eToHe, a Takxe BIUSHWS ycaaku 1 nondydecTy 6eToHa kak
npy HOpManbLHOW TeMnepaTtype, Tak U Npu BO34EACTBUM MOBLILLEHHbIX U BbICOKMX
Temneparyp.


http://docs.cntd.ru/document/9052226
http://docs.cntd.ru/document/1200095246
http://docs.cntd.ru/document/1200037361
http://docs.cntd.ru/document/1200084848

4.10 PacyeT KOHCTpYKLMIA, paboTalowmx B YCNOBUAX BO3OEACTBUSI NOBbILLEHHBLIX U
BbICOKUX  TemrepaTyp, LOIDKeH MNpouM3BOOUTBCST Ha  BCE  BO3MOXHblE
HebnaronpuaTHbIE COYETaHMS Harpy30K OT COOCTBEHHOrO Beca, BHELLHEN Harpy3ku
M TemnepaTypbl, C Yy4eTOM ArMTENbHOCTU WX [EWCTBMS W, B Chyyae
HeobX04MMOCTH, MOCHe OCTbIBAHUS.

PacyeT KOHCTPYKUMM C Y4eTOM BO3AENCTBUS MOBLIWEHHBIX W  BbICOKUX
TemnepaTyp HeobXxoouMo MpoOM3BOAWTL ANt CMNEAYHOLMX OCHOBHbIX PacYeTHbIX
cTagun paboTbl:

KpaTKOBPEMEHHbIV HarpeB - MNepBbli Pa3orpeB KOHCTPYKUMU OO pacyeTHOW
TemnepaTypsbl;

ONMTENbHBIA HarpeB - BO3OEWCTBME pacyeTHOW TemnepaTypbl B nepuog
aKcnnyaTaumu.

PacuyeT cTatuyecku onpenenmblX KOHCTPYKLMIA NO NpeaernbHbiM COCTOSHUAM
nepeov W BTOPOW rpynn (3a WCKMOYEeHMEeM pacyeTa Mo 0Opa3oBaHUKD TPELLUMH)
cnegyet BeCcTW TOMbKO ANA  CTaaMM ArmTenbHoOro Harpeea. PacyeT no
06pa3oBaHuIo TpeLLmH HeobX04MMO NPOM3BOAUTL ANS CTaAWN KPaTKOBPEMEHHOTO U
ONMTENBbHOTO HarpeBa C YYETOM YCUIMIA, BO3HUKAOLWLMX OT pacnpeneneHvs
TemnepaTypbl 6ETOHA NO BbICOTE CEYEHUS ANEMEHTA.

PacuyeT cTatuyeckn HeonpegoenMmblX KOHCTPYKLUUA WM KX 3NEMEHTOB MO
npeaenbHbIM COCTOSIHUSIM MEPBOK M BTOPOW rpynn AOMMKEH NMPOU3BOANTLCS:

a) Ha KpaTKOBPEMEHHbIN HarpeB KOHCTPYKLUM Mo pexuvmy cornacHo CHulM 3.03.01,
Kora BO3HUKAT HavborbLuMe ycunvsi oT BO3OENCTBUS Temnepatypbl. Mpy aTom
XECTKOCTb  3NIEMEHTOB  KOHCTPYKLMM  OMNpenensetcs OT  KpaTKOBPEMEHHOO
AeicTBUA BCEX HAarpy3oK 1 Harpesa;

6) Ha OJMTEnbHLIA HarpeB - MpyM BO3OEMCTBMM HA KOHCTPYKLUMIO pacyeTHOM
TemnepaTypbl B Nepuog aKchnyaTaunm, Korga npoMcXoauT CHUKEHME NPOYHOCTU U
ECTKOCTM 3NEMEHTOB B pe3yrnbTate BO3AENCTBUS ANMUTENbHOTO HarpeBa U
Harpy3ku. Tpyv 3TOM JKECTKOCTb 3MEMEHTOB Ornpendensercss OT ANUTENbHOro
BO3JENCTBUSA BCEX HArpy3oK M Harpeea.

4.11 OnpegerneHve ycunuMin B CTaTMYECKM HEOMpedenMMbIX KOHCTPYKLUSIX OT
BHELUHEN Harpy3ku, COOCTBEHHOrO Beca M BO3AENCTBMSA MOBbILEHHbIX U BbICOKMX
TemnepaTyp MnpouM3BOOAT MO MpaBuriam CTPOUTENBLHOW MEXaHWKM METOOO0M
nocnegoBaresbHbIX NpubnmkeHui. Mpn 3TOM XeCTKOCTb 3NEMEHTOB OnpeaensioT
C y4eToM Heynpyrux gedopMauumi K Hammuma  TpewwH B 6eToHe oOT
OOHOBPEMEHHOTO  [ENCTBUA  BHELUHEW Harpy3ku, CODCTBEHHOrO Beca U
TemnepaTypsbl.

4.12 Tpn KpaTKOBPEMEHHOM HarpeBe YCWnns OT BO3OEVCTBUS TemnepaTtypbl B
3MieMeHTax CTaTU4YecKn HeonpedenMMbiX KOHCTPYKLMA OOIKHbI OonpedensaTbes B
3aBMCMMOCTM OT cocTaBa OeToHa (Tabmmua 5.1) 1M TemnepaTypbl HarpeBa,
BbI3blBaOLLEN HAaNBOMbLUME YCUIUA:

a) npu Harpese 6eToHa N 1 cBhbiwe 50 o 250 °C - no pacyeTHoM TemnepaTtype;

©) npu HarpeBe 6eToHoB N 2-11, 23 n 24 cBbiwe 200 go 500 °C - no pacyeTHON
TemnepaType; npu Harpese cBbiwe 500 °C - npu 500 °C;

B) npu HarpeBe 6eToHoB N 12-21, 29 n 30 cBbiwe 200 go 400 °C - no pacyeTHON
TemnepaType, npu Harpese cBbiwe 400 °C - npu 400 °C.

4.13 TemnepaTtypa 6eTOHa B CEYEHUsIX KOHCTPYKLMIA OT HarpeBa npuv aKchnyaTaumm
AOrkHa onpeaenaTbCcs TeNoTeXHNYECKUM pacyeToM YCTaHOBMBLLErOCS TEMOBOro
noToka Mpu 3adaHHOW MO MpOeKTYy pacyeTHoW Temnepatype paboyero
NpPOCTPaHCTBa UM BO3AyXa MPOU3BOACTBEHHOTO NOMELLIEHMS.

Ons  KOHCTPYKUWMW, HaxoOsWMXCs Ha HapyxHOM BO3ayxe, Haubornblme
TemnepaTypbl HarpeBa 6eToHa M apmaTypbl ONpeenstoT Mo pac4eTHON NETHEN
TemnepaType HapyxHOro BO3[yxa, MPUHUMaeMON MO CpeAHen MaKcuManbHOW
TemnepaType HapyxHOro Bo3gyxa Haubornee xapkoro Mecsiua B paiioHe
cTpoutensctBa no CHull 23-01. BblyucrieHHble TemnepaTypbl He [AOrmkHbI
npesblWaTb NpeaeribHo AONYCTUMbIX 3HAYeHWn TemnepaTyp npuMeHeHus 6eToHa
no FOCT 20910 v apmatypsbl no Tabnumue 5.10.

4.14 Tpn pacyeTe cTaTMYECKU HEOMpPEeLenMMbIX KOHCTPYKLMIA, paboTaloumx B
YCNOBWSIX ~ BO3OENCTBUS  TemnepaTtyp, TEnnoTEXHWYECKWUA pacyeT  [OIDKeH
NPOM3BOAUTLCS HA pacyeTHyld TemnepaTypy pabodero npocTpaHCTBa M Ha
TemnepaTypy, Bbi3blBaloLLyl0 HaubombLUMe yCcunus, onpeaensemble no ykasaHusm
4.12.

Mpn pacyete HamMbombLMX YCUMNMIA OT BO3OEWCTBUS TemnepaTypbl B
KOHCTPYKLMSX, Haxo4sALWMXCS Ha HapyXHOM Bo3gyxe, TemnepaTtypy OeToHa u
apmMaTypbl BbIYUCIISIIOT MO PacYEeTHOW 3UMHEN TemrepaType HapyXHOro BO34yXa,
npyuHMMaemMor No TemnepaTtype HapykHoro Bo3dyxa Haubonee XonogHow
nATUOHEBKN ¢ obecnedveHHocTbio 0,92 no CHwul1 23-01.
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4.15 TMpun pacyeTe COOPHBIX KEeNEe300ETOHHbIX KOHCTPYKLUA Ha BO3AEWCTBUE
yCUIMMIA NpU MX NoabeMe, TPaHCMOPTMPOBAHUM W MOHTaXe, Harpy3ky OT Beca
3MEMEHTOB crieayeT NpuUHMMaTh ¢ KO3GMULIMEHTOM OMHAMWUYHOCTU, paBHbIM: 1,6 -
npu TpaHcnopTupoBaHuy; 1,4 - Npu nogbeme U MoHTaxe. [lonyckaeTcsi NpUHMMaTh
Oonee HuM3KkMe, OOOCHOBaHHbleE B YCTAHOBMIEHHOM MoOpsdKe,  3HayYeHusi
KO3(PPULIMEHTOB AMHAMMKN, HO He Huxe 1,25,

416 [lpn pacyeTe nNPOYHOCTU XKene3oDETOHHbIX SMEMEHTOB Ha AencTBue
cXMaloLLEen NPoAOorbHOM CUMbl CreayeT y4UTbIBaTh CrlydarHbll SKCLLEHTPUCUTET

2., NpyHUMaeMbii He MeHee: 1/600 OnVHBI SNEMEHTa UMM PacCTOSHUA Mexay
CeYeHUsIMK, 3aKpenneHHbIMU OT cMelleHust; 1/10 BbICOTbI ceveHuss n He MmeHee 10
MM.

[ns anemeHTOB CTaTM4eCKM HeonpeaenMMblX KOHCTPYKLMA — 3HaYeHus
3KCLEHTpUCUTETA  NPOAOSILHOM  CWMbl  OTHOCUTENBbHO  LIEHTpa  TSHKeCTU

NpUBEOEHHOINoO CeYeHuda £, MNPUHUMaKT pPaBHbIM 3HAYEHUKO J3KCLEeHTPUCUTeTa,
NOny4eHHOoro n3 CTaTtu4eckoro pacyeTa, Ho He MeHee ¢, .

,D.J'Iﬂ SNIEMEeHTOB CTaTu4ecKn onpenennmbixX KOHCprKLl,VIVI SQKCUEHTpUCUTET £,
NPpUHMMaKT paBHbIM CyMMe JKCLEHTPUCUTETOB U3 CTaTUYEeCKOro pacyera
KOHCTPYyKLU UK, cnyqathoro n TeMnepatypHoro Ot HepaBHOMEPHOro Harpesa Mno
BbICOTE Ce4YeHuna afiemMeHTa.

HdononHuTenbHble YKa3aHUsA NO pacyeTy NpeaBapuTeNnbHO
HanpsKeHHbIX KOHCTPYKL UM

4.17 PacdeT npenBapuTEnbHO HAMpPSPKEHHbIX KOHCTPYKUWIA, paboTaloumx B
YCMOBUSX  BO3AENCTBUA  MOBLILIEHHbIX W BbLICOKUMX Temnepatyp, [AOSDKeH
NpPOM3BOAUTLCS B COOTBETCTBUM C TpeboBaHusAMM cBoda npaswn [2] u ¢ y4eToM
OOMOMHUTENbHbIX YKa3aHun 4.18-4.23.

4.18 Temnepatypa HarpeBa npeaBapuUTeNbHO HanpsXKeHHOW apMatypbl HEe OOrkHa
npeBbIWaTh NpeaensHoO AOoNYCTMMON TeMnepaTtypbl €e NPUMEHEHUs, yKazaHHON B
Tabnumue 5.10.

4.19 Ciumaroupe HanpspkeHus B GeToHe Tpy B CTaguu NpeaBapUTeNibHOro

06xaTus B AONAX NEpeAaToqHoi MpodHOCTU BeToHa Ry He AOMKHBI NpeBbILATH
npv TeMnepaType HarpeBa NpefBapuUTENbLHO HANPSHKEHHON apMaTyphbl:

50°C 0,705y,
100 °C 0,605y,
150 °C 0,50 25y

B cnyyae HeOBXOAMMOCTU 3HAYEHMSI CHUMALOLLMX HaNpsbkeHWii B 6eToHe MoryT
OblTb MOBbIWEHbI NpU 0OEcneYeHnn HagexHow paboTbl KOHCTPYKUUM OT
BO3AEMCTBUS MPeABapUTENBHOTO HaMNPsXKeHUs!, Harpy3ku 1 TEMNepaTypHbIX YCUIUIA.

4.20 lMonHble noTepy nNpeaBapuUTENbHOMO HaMpshKeHWA apMmaTypbl, Y4UTbiBaeMble
npyn pacyeTe KOHCTPYKLUIA, paboTalomx B yCIIOBUAX BO3AEUCTBUS TemnepaTyphbl
Bbiwe 50 °C, onpegensioTcs Kak CyMMa notepb:

OCHOBHBIX - NPW HOPManbHOW TeMNeparype;

OOMNOMHUTENbBHBIX - OT BO3A4eNCTBMS Temnepatypsl Bbiwwe 50 °C.

OcHOBHble MOTepU  NpeaBapuTenbHOMO  HaMpsbkeHust  apMatypbl  And
KOHCTPYKLMIA 13 06bI4HOro 6eToHa coctaBa N 1 1 xapocTolikux 6€TOHOB COCTaBOB
N 2, 3,6, 7, 10 n 11 no Tabnmue 5.1 onpenensaoT Kak Ana Tshkenoro 6eToHa no
TpeboBanuam [2]. [NoTepu OT ycagku *apoCcToMKoro 6eToHa cneayeT NnpuHMMaTh Ha
10 MMa 6onbLue ykasaHHbIX B [2].

Bpewms B cyTkax cnegyeT npuHMMATh: Npy onpeaeneHnm notepb OT NonsyvyecTu
- CO OHa obxatusi 6eToHa, npu onpederneHWn noTepb OT YCaaKuW - CO OHsi
OKOHYaHWsi 6ETOHNPOBaHUSA [0 HarpeBa KOHCTPYKLMW.

[ononHuTenbHble  MOTEPU  NPEABApUTENBHOMO  HampsPkeHns  apMatypbl
npuHUMaloT no Tabnumue 4.1.

Tabnuua 4.1
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dakTOp, BbI3bIBAIOLLMIA AONOMHUTENBHBIE NOTEPY
npeaBapuTENibHOMO HaNPsPKEHWsS B apmartype npu ee
HarpeBe

BennunHa
[AOMOMHUTESbHBIX NOTEPb
npeaBapuTENbHOro
HanpsbxeHus, MlMa

Ycagka 6OeToHa o0OblMHOrO coctaa N 1 wm
»apocTtonknx 6etoHoB cocTtasoB N 2, 3, 6, 7, 10, 11
no Tabnuue 5.1 npu Harpese:

KpaTKOBPEMEHHOM 40
OIMTENBHOM MOCTOSIHHOM 80
ONUTENbHOM LIMKNIMYECKOM 60
MondyyecTb 6GetoHa ob6bl4HOrO coctaBa N 1 mn
XapocTolknx 6etoHoB coctaBoB N 2, 3,6, 7, 10 n 11
no tabnuue 5.1:
€CTEeCTBEHHOW BMIAaXXHOCTW NPW HarpeBse:
KpaTKOBPEMEHHOM
p p 1004

ONUTENBbHOM NOCTOSIHHOM

15a Ejp
ONUTENBHOM LMKIMYECKOM

18 ,EJP
CYXOro Nnpw HarpeBe:
KpaTKOBPEMEHHOM

p p 40y,

ONUTENBHOM NOCTOSAHHOM

60 E;lp
ONUTENBHOM LMKIIMYECKOM

8 a E;lp
Penakcauwnsa HanpspkeHU apMaTtypbl:
npososioyHon  KraccoB B 1200-B 1500, K1400, 0,0012"1‘1505;;
K1500
cTepxHeBon knaccos A600, A800, A1000

P 0,0014¢,0

PasHocTb agedopmaumii 6eToHa M apmaTtypbl OT
BO3AENCTBUS TEMMepaTypbl

(oog —oge )8 BB,




0O603Ha4eHus1, NpuHATLIE B Tabnuue 4.1:

Af. - pasHOCTb Mexay TemnepaTypon apMaTypbl MNpy  3KChiyaTauuw,
onpefenseMon TENNOTEXHUYECKMM pacyeToM U TemnepaTypoli apMaTypbl Mpu
HaTsHXXeHWUK, KOTOPYH AonyckaeTcs NpMHMMaThb pasHon 20 °C;

®g; - KO3I(MUMEHT, NpuMHMMaembln no Tabnuue 5.7 B 3aBUCMMOCTU OT
Temnepatypbl GeTOHa Ha YpPOBHE HanpsaraeMon apmaTtypbl W ONMTENbHOCTM
HarpeBa;

E. - Mofynb ynpyrocTu apMaTypbl, NpUHMaeMsli no Tabnuue 5.14;

Gy U, - KOIPULMEHTBI, MPUHMMaeMble no Tabrmue 5.13 B 3aBMCUMOCTU
OT TemnepaTypbl apMaTypbl.

MpnmeyaHus

1 TlMoTepu npeaBapuTENbHOMO HaMpsHKEHWUS OT perakcauuym HanpsbkeHun
apmaTypbl MPUHUMAIOT AN KPaTKOBPEMEHHOrO W ANUTENbHOro  Harpesa
OOMHAKOBbLIMW W YYUTLIBAKOTCS NPU TemnepaType apmatypbl Boile 40 °C.

2 TloTepy npenBapuUTENBHOTO HAMPsSHKEHWS apmaTypbl OT  Pa3HOCTM
Aedopmanmii 6eToHa U apMaTypbl YUUTBIBAKOT B 3NEMEHTaX, BbINOMHEHHbIX U3
06blyHOro 6eToHa npu HarpeBe apmatypbl Bbile 100 °C n B anemeHTax u3
»apocTtonkoro 6eToHa npu HarpeBe apmatypbl Bbiwwe 70 °C.

3 Ecnm oT ycurumiA, BbI3BaHHbIX COBMECTHbIM [OEWCTBMEM Harpysku,
TemnepaTtypbl 1 npeaBaputensHoro obxartus, B 6eToHe Ha ypoBHE apmaTypbl B
cTaguMn  3KcniyatauuMM  BO3HMKAKOT — pacTArMBalOLME  HanpskeHusi,  TO
OONONHUTENbHBbIE NOTEPU OT NON3Y4eCcT 6ETOHA HE YYUTLIBAIOT.

MoTepn oT nonay4ecTn 6eTOHa NpU HaTSXXEHUM B OBYXOCHOM HamnpaBfeHuu
cnegyet ymeHbWNTb Ha 15%.

4.21 YcTaHoBMBLIMECA HampsbkeHUss B GETOHE Tgy Ha YPOBHE LIEHTPA TAXKECTU
NpUBEOEHHOMO ceyeHns Hanbornee OOXMMaeMoW 30HbI MOCHe MPOSIBNEHUSA BCEX
OCHOBHbIX NOTEPb ONpeaensoT no dopmyrne
Fe M
= P i@ opy_sp e ysp
Ared Ired Ired

pr , (41)

roe Af - MOMEHT OT COBCTBEHHOIO BECA 3MEMEHTa;
F - ycunue npeaBapuTensHoro obxarus;

eop - SKCLUEeHTpucutert ycurma £ OTHOCUTENbHO  LieHTpa  TSXeCcTu
npuBeaeHHOro ce4yeHud;

ysp - paccTosiHMe OT TOYKM MPUNOXEHUA Yycurna F 00 LeHTpa TSXKeCTU
ceyeHud.
FGOMeTpI/I‘-IeCKVIe XapakKTepUCTuUKn npuBeeHHOro ceYeHua npenBaputesibHO

HanpsHKeHHOro kene3o6eToHHOro anemeHTa (A, ~ped, Zrad ) ONPEAEnsoT Mo
TpeboBaHusAM 6.16-6.21 ¢ y4yeToM NpoAONbHOM MNPEeaBapUTENIbHO HamnpsXXeHHOMN

apmaTypbl 5 M 5" U BMUAHWMSA TemnepaTypbl Ha CHWXEHWE MoAyrnen ynpyroctu
apmartypbl 1 6eToHa.

422 Ycnmms OT BO3OEUCTBUS TemrepaTypbl B CTaTUYECKUM HeonpenenvMblixX
npeaBapuTenbHO HaNPsXXEHHbIX KOHCTPYKLMAX HAaxo4sAT no ykasaHuam 6.28 n 6.37.

[Mpv onpegeneHn ycunun oT BO34EeNCTBUSA TEMNEepPaTypbl XeCTKOCTb 3rieMeHTa
BbIYMCIIAIOT MO YKa3aHusam 8.28.

423 Tpn onpegeneHun obuwero npormba npeaBapUTENbHO — HAMPSHKEHHOrO
Xerne3obeToOHHOrO 3nemMeHTa HeobxoAMMO yuuTbiBaTb NPOrnG, BbI3BaHHbIN
HepaBHOMEPHLIM HarpeBoM BETOHa MO BLICOTE CEYEHUsT NEMEHTA, MO yKasaHWUsIM
8.24.

4.24 B anemeHTax 13 6eToHa knacca B30 v Bbille, UMeOWMX NpeaHanpshkeHue

O =04-06R;, npu HarpeBe apmatypbl OCTaToOK  MPEeBaPUTENLHOMO
HanpshkeHUsi B apMaType MOXHO OPUEHTVPOBOYHO onpedenaTb Mo CrieayloLym

copmynam:
ans ctepxHeson knacca A600



Og =84-04; 4.2)

knacca A800

05 = 87038, (4.3)

krnacca A1000

Ogp = 320,264 ; (4.4)

npososioyHoit knacca B, 1200-B 1, 1500, K1400, K1500

04 =89-0,271, (4.5)

rne Usp >0 - ocTaTok npeaBapuUTesibHOro HanpsaxeHua B apmMmartype, % wncxogHoro
3Ha4YeHna Npu U3rotToBrieHUA;

t; » 20 - TeMnepatypa apMaTypbl npu Harpese, °C.

M3 dopmyn (4.2)-(4.5) cnegyeT, 4TO BO Bpemsi HarpeBa MPOWCXOAWT MonHas
noTeps NpeaBapuUTENbHOMO HaNpPsPKeHWs B CTepHEBOW apmatype knacca A600 npu
ee Harpese cBbiwe 210 °C, knacca A800 - cebiwwe 220 °C, knacca A1000 - cBbliwe

350 °C v B npoBoro4Hon knacca B, 1200, B 1, 1500, K1400, K1500 - cBbiwe 330 °C.

4.25 TloTepu npenBapuUTENBHONO HaMpshKeHWsl B apMaTtype, BO3HUKLLME MNpu
HarpeBe, Nnocrie OCTbIBaHUs1 He BOCCTaHAaBNMBAKOTCS.

5 Matepuanb! ana 6eTOHHbIX U
XKene3o6eTOHHbIX KOHCTPYKLUX

BeToH
MNMoka3aTtenu kayecTBa 6€TOHa U UX NPUMEHEHME NPU NPOEKTMPOBaHUN

5.1 [Ona OeTOHHbIX U xene3obeTOHHbIX KOHCTPYKUWIA, NpeaHa3HayYeHHbIX A5s
paboTbl B YCOBMSAX BO3OEVCTBUSI MOBbILLEHHbIX M BbICOKMX TeMnepaTyp, cneayet
npegycMatpuearhb:

0ObIYHbIN BETOH - KOHCTPYKLIMOHHBIN TShKemnblii 6ETOH CpefHe NMoTHOCTK OT

2200 go 2500 kr/m?3 skrounTensbHo no FOCT 25192-2012;
XapOCTOMKUN OETOH KOHCTPYKLMOHHBIA U TEMMOU3ONSILMOHHBIA  NIOTHOM

CTPYKTYpbl cpeaHeit nnotHocT 900 kr/mM3 u Gonee no [OCT 20910, cocTasbl
KOTOpbIX NpvBeAeHbI B Tabnuue 5.1.
Tabnmua 5.1
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N Knacc McxoaHble maTepuansl HaunbonbLumin CpegHsis
coc- || ©eToHa no Knacc NMOTHOCTb
TaBoB || nNpegensHoO 6eToHa no GeToHa
©eTo- || JonycTMmon NMPOYHOCTM || €CTECTBEHHOW
HOB || TemnepaTtype Ha cxaTue BMNaXXHOCTH,
NPUMEHEHS Ki/m3
BsKyLLEE oTBepAnTEnDb TOHKOMOrIOTast 3anonHuTenn
nobaska
OO6bIYHbIN OeTOH
1 - MopTnaHguemeHT, He npumensieTca He npumensietcsa || MpaHuTOBbIE, B50 2200-2500
OblCTpOTBEPAEOLLMN [ONOMUTOBbIE,
nopTnaHaLeMeHT, NnoTHble
LUaKkonopTiaHag N3BECTHSIKOBbIE,
LLEMEHT CUEHUTOBbIE,
NroTHbIE NEeCKK
1a - To xe To xe MukpoHanonHutenm To xe B60 2200-2500
(o 11%)
XKapocTtoikue 6eToHbI
2 3 To xe To xe To xe AHpes3nTOoBbIE, B40 2400
©asanbToBbIE,
nnabasosble,
OMOpUTOBbIE
3 3 " " " a3 [IOMEHHbIX B40 2400
OTBarbHbIX LLINAKOB
4 9 " " W3 30nbI-yHOCca ArmonoputoBble, 13 B15 1800
60851 rMUHSIHOTO
Kupnmya
B15 1900
5 8 " " W3 nuToro wnaka, M3 wnakos B15 2000
305bl-yHoCa, 6051 MeTannypru4eckmx
TTMHAHOTO KMpnu4ya (| NopucTbixX
(wriakoBasi nem3a)
6 7 " " LLlamoTHas, 13 AHpe3nToBbIe, B40 2400
30Mbl-yHoca, 6051 OasanbToBbIE,
ITMHAHOIO KMpnu4a, || AMabasosble,
13 OTBarbHOMo U OMOpUTOBbIE
rpaHynMpoBaHHOTO
[OMEHHOIO LUnaKa
7 7 " " To xe M3 [ OMEHHbIX B40 2400
OTBarbHbIX LLIAKOB
8 8 " " N3 oTBanbLHoro n M3 wnakos B15 1800
rpaHynMpOBaHHOIO || TOMMMBHBIX,
OOMEHHOrO Wriaka, || TydoBble

6081 rMUHSIHOTO
Kupnu4a, 305bl-
yHoca




9 9 " " M3 605 rmuHsaHoro (| 3 605 rmuHsiHoro B15 1900
Knpnuya Knpnunya
10 11 [MopTnaHauemeHT, " To e, 1 30nbl- LLlamOTHbIE B35 2000
OblCTpOTBEPAEOLLMN yHoca KycKoBble 1 13 6081
nopTnaHoueMeHT nsgenvin
11 12 " He npumensietcs LLlamoTHas To xe B35 2000
12 8 >Kngkoe ctekno Cawmopaccsbl- K] rakos || U3 LLINaKoB B20 2100
natowwecs wrakv || doeppomapraHua, heppomMapraHLa,
cunvkomapraHua cunMkomapraHua
13 6 " KpemHedTopucThin || LlamoTHas AHOesuToBbIE, B20 2500
HaTpun, 0asanbToBble,
HedhenMHOBbI nnabasoBble
Lnam, camopacchbi-
natoLmecs Lwnakm
14 10 " KpemHedTopucThin || LLlamoTHbIe, 13 LlamoTHbIE B20 2100
HaTpun katanusatopa M- || kyckoBble 1 13 6os
2201 nsgenun
oTpaboTaHHOro
15 11 " HedenmHoBbIn To xe M3 cmecu WaMoTHbIX B20 2300
Luiam, camopacchbi- KyCKOBbIX Unu ns 6os
naroLwmecs wrakm n3genun n
kapbopyHaa
16 13 " KpemHedTopucThin || MarHesnToBas LlamoTHbIE B15 2100
HaTpun KycKoBble 1 13 609
n3genun
17 12 " HedernmHoBbIn LlamoTHas, n3 To xe B15 2100
Lrnam, camopacchi- || katanusatopa M-
narowpecs wrakm || 2201
oTpaboTaHHoro
18 13 " To xe MarHe3nToBas " B15 2100
19 13 MMHO3emMncTbIN He npumensertcs He npumensertcs " B30 2100
LemMeHT
20 12 To xe To xe To xe M3 npepensHoro B30 2800
deppoxpoma
21 14 " " " MynnutokopyHaoBble B35 2800
KycKoBble 1 13 60os
nsgenun
22 6 MopTnaHguemeHT He npumeHseTcs LLlamoTHas, n3 BcnyyeHHbI neprit B5 1100

305bl-yHoCca, 6051
TMVHSIHOTO KMpNuya,
OTBarbHOro U1
rpaHynMpoBaHHOTO
AOMEHHOTrO LUnaka,
katarmsartopa V-
2201
oTpaboTaHHoro




23 11 MopTnaHguemeHT He npumensetcs LlamoTHas, n3 KepamauToBblie ¢ B15 1500-1700
katanusartopa VIM- || HacbinHowu
2201 nnoTHocTbio 550-650
otpaboTaHHoro Kr/m3
24 10 " " To xe KepamauToBble ¢ B5-B10 1100-1400
HacbINHOW
nnoTHocTbio 350-500
Kr/m3
25 10 " " LLlamoTHas, u3 M3 cmecun kepamauta B3,5 1000
30Mbl-yHoca, 605 1 BCMYy4€HHOro
IMUHSIHOTO KMpNWYa, (| BepMUKyuTa
BYINKaHU4YECKOro
nenna,
Kepam3aunToBasi,
arnonopuTtoBas
26 10 " " To xe BcnyyeHHbin B2,5 1100
BEPMUKYIUT
27 8 XKungkoe cTekno KpemHedTopucThin || LLlamoTHas, 13 M3 cmecun kepamauta B10 1000
HaTpun katanusartopa IM- || n BcniydeHHoOro
2201 BEPMUKYnMTa
oTpaboTaHHoro
28 8 To xe To xe Toxe BcnyyeHHbIn B3,5 1100
BEPMUKYIUT
29 8 " " " KepamauToBble, ¢ B15 1500-1700
HachbINHOW
nnoTHocTbI0 550-650
Kr/m3
30 8 " " " KepamauToBble, ¢ B5-B10 1100-1400
HacbIMHOM
nnotHocTbto 350-500
Kr/m3
31 8 " " " M3 cmecu 301mbHOro B3,5 900
rpaeums n
BCMYy4€HHOro
nepnuta
32 8 " " " BcnyyeHHbI neprit B3,5-B5 900-1100
33 11 MMHo3emMncTbIN He npumensietca He npumensietca || BecnyyeHHbin B2,5 1100
LEeMeHT BEPMUKYIUT
34 11 Toxe To xe To xe M3 cmecun kepamauta B3,5 1000
1 BCMYy4EHHOro
BEPMUKYIUTA
35 11 " " " KepamauToBble B5 1000




36 1 " " " M3 cmecu 3onbHOro B5 1100
rpasusi n
BCMy4YeHHOro
neprmta

37 11 " " " BcnyyeHHbI nepnit B5 1000

MprmeyaHus

1 [na 6eToHoB knaccos 8-14 no npedenbHO AONYCTMMONM TemrnepaType NPMMEHEHUS C OTBEpAUTENEM U3 KPEMHETOPUCTOrO HaTpUsi He
JonyckaeTca Bo3gencTBMe napa M Boabl 6e3 npegaputenbHoro HarpeBa o 800 °C; 6eToHbl knacca 6 no npedenbHo A0onyCTUMOMN
TemnepaTtype NpMMEHeHVs NoaBepraTb BO3OEVCTBUIO Napa He criegyer.

2 CocTaBbl )KapOCTOVIKMX BGETOoHOB U1 UX HOMepa npuBeaeHbl CornmacHo yKkasaHnam [§]

3 Bce nonoxeHns aHHOro cBofa npasun Ansa coctaea obblyHoro 6eToHa N 1 pacnpocTpaHsaoTcs n Ha coctas 6eToHa N 1a.

XapocToiikuii 6eToH cpemHein nroTHoct Ao 1100 Kr/M3  BKMIOYMTENBHO
crefyet npegycMaTtpuBaTtb MPEUMMYLLECTBEHHO AN HEHEeCYyLWX OrpaaaroLmx
KOHCTPYKLMIA 1 B KAYECTBE TENIOU3ONALNOHHBIX MaTepUanos.

XapocToiikuii  6eToH cpegHen nnoTHoct Goree 1100 kr/mM3  Hagnexwut
npegycMaTpmBaTh A5 HECYLLMX KOHCTPYKLIWN.

5.2 Tpyu npoekTMpoBaHWM OETOHHBIX U  Xene30DETOHHbIX  KOHCTPYKLWA,
paboTaroumx B YCrNoBUsIX BO3OENCTBUSA MOBLILLEHHbIX M BbICOKUX Temneparyp, B
3aBMCMMOCTM OT WX Ha3Ha4YeHus M yCroBu paboTbl AOMKHbI YCTaHABNMBATLCS
nokasatenu kayectBa 6eToHa, OCHOBHbIMM 13 KOTOPbIX SBIISIHOTCS:

a) knacc 6eToHa Mo NPOYHOCTU Ha CxaTue B;

©) knacc o0OblMHOrO GeToHa MO MPOYHOCTM Ha OCeBOe pacTsikeHue By
(HasHavaeTca B cnydyasix, KOrda 3Ta XapaKTepucTvKa MMEET [MaBeHCTBYOLLee
3HayeHne 1 KOHTPONMMPYeTCS Ha NPOU3BOACTBE);

B) KIacc >apocToikoro 6eToHa Mo npefdensHO [AOMNyCcTUMOW TemrepaTtype
npumeHeHus cornacHo FTOCT 20910 (gorrkeH ykasbiBaTbCA B NpOEKTe BO BCEX
cnyyasx);

) MapKa »apoCTOWKOoro 6eToHa Mo TEPMMYECKOW CTOWKOCTU B BOAHbIX T; U B

BO3AYWHbIX T5 TennocMeHax (HasHayaeTcsi [Ans KOHCTPYKLUMA, K KOTOpbIM
npeabaABnATCS TpeboBaHWsA N0 TEPMUYECKO CTONKOCTH);

[4) Mapka no BofoHenpoHuuaemoctT W (HazHauyaeTcsl Ans KOHCTPYKUWMA, K
KOTOPbIM NPeabsABAoTCA TpeGoBaHUs MO OrpaHUYEHNI0 BOL4OHENPOHMLLAEMOCTHW);

€) Mapka no MOpO30CTOMKOCTW F (Ha3HavaeTcsl AN KOHCTPYKUWIA, KOTOpble B
nepuog CTpouTenbCTBA WMM NpU  OCTAHOBKE TEMMIOBOrO arperata  MoryT
nogBepraTbCs 3NM304N4ECKOMy BO3AeNCTBUIO TemnepaTypbl Huxe 0 °C);

) Mapka no cpeaHei nroTHocT D (HasHayaeTcst Ans KOHCTPYKLUIA, K KOTOPbIM
KpOME KOHCTPYKTUBHbIX MpeabsBraioTcs TpeGoBaHus — Tennousonsauuu, U
KOHTPOSMPYETCS NMPU UX U3TOTOBIIEHNN).

5.3 [Ona OeTOHHbIX U Xene3obeTOHHbIX KOHCTPYKLWIA, NpeaHa3HayYeHHbIX A5s
paboTbl B YCMOBUSIX CMCTEMATUYECKOrO BO3OEVCTBUSI MOBBILLIEHHBIX WU BbICOKMX
TemnepaTyp, NpegycmaTpmBaloT 6ETOHbI:

a) KrnaccoB Mo NPOYHOCTM Ha CXxaTue:
00bI4YHbI 6eToH cocTaBoB N 1 1 N 1a no Tabnmue 5.1 - ot B20 o B60;
»apocTolkne 6eToHbl cocTaBoB no Tabnumue 5.1:

N2, 3,6,7-ot1B15 go B50;

N 10, 11, 21 - ot B15 no B40;

N 19, 20 - ot B15 go B35;

N 12,13, 14, 15 - oT B12,5 no B25;
N4,5,8,9, 16-18, 23, 29 - ot B12,5 no B20;

N 24,27, 30 - ot B2 no B10;
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N 22, 24, 30, 32, 35-37 - ot B1 go B5;
N 25, 28, 31, 32, 34 - ot B1 no B3,5;

N 26, 33 - ot B1 oo B2,5;

MpumeyaHve - BO3MOXHO NpUMeEHeHNe BbICOKOMPOYHbIX GETOHOB KilaccoB No
npoYHocTM Ha cxatme ot B60 go B8O, HO npu ycrnoBum ONbITHOM MNPOBEPKU
N3MEHEHMS NX M3NKO-MEXaHNYECKNX CBOVWCTB NPW TeMnepaTypHbIX BO3AENCTBUSAX.

6) 06bIYHbI GETOH KNaccoB no NPOYHOCTU Ha OCEeBOE pacTAXXeHne: CoCTaBoB N1wn

N 1a no Tabnmue 5.1 ot B;0,8 o B 3,2 BKMOUYNUTENBHO;

B) KApOCTOMKMIN 6ETOH MapoK N0 TEPMUYECKOWN CTONKOCTHU:
B BOJHbIX TennocmeHax coctasos N 2-21, 23 n 29 no tabrmue 5.1 - T4 5, Ty 10,

T1 15, T1 25,
B BO3AYLUHbIX TennocmeHax coctasoB N 22, 24, 27, 30, 32, 35-37 no tabnmue

5.1-T510, T,15,T520, T,25.
ﬂ]'lﬂ 6eToHOB Opyrmx coctaBoB Mapka no Tele'NeCKOIZ CTOWKOCTU B BOAHbLIX U
BO34YLUHbIX TENNOCMEeHax He HOPMUPYETCA,

r) MapoK No BOAOHENPOHNULLAEMOCTU:

06bI4HbIN 6eToH cocTaBoB N 1, N 1a u xapocToikue 6eToHbl coctaBoB N 2-21,
23, 29 no Tabnmue 5.1 - W2, W4, W6, W8.

Ona ©eToHa [pyrMx COCTaBOB Mapka MO BOAOHENPOHMLAEMOCTU He
HOpMUpYyeTCS;

) MapoK No MOPO30CTONKOCTU:

06bI4HbIN 6eToH cocTaBoB N 1, N 1a u xapocToikue 6eToHbl coctaBoB N 2-21,
23 1 29 no Tabrmue 5.1 - F25, F35, F50, F75.

[lns 6eToHa ApyrMx COCTaBOB Mapka No MOPO30CTOMKOCTI He HOPMUPYETCS;

€) >XapoCTOoVKu 6€TOH MapoK No cpeaHer NNOTHOCTM COCTaBOoB Mo Tabnmue 5.1:
N 4, 8 - D1800;

N 23, 29 - D1700, D1600, D1500;

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

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

N 25, 27, 32, 34, 35, 37 - D1000;

N 31, 32 - D900.
[ns 6eToHa ApyrMx COCTaBOB Mapka Mo CpegHel NoTHOCTU He HOPMUPYETCS.

5.4 BospacTt 6eToOHa, OTBevalOLWMil ero Kknaccy W Mapke, HasHavaeTcs npu
NPOEKTUPOBAHMN UCXOOA W3 pearbHblX CPOKOB (PaKTUYECKOro  3arpyxeHusi
NPOEKTHbIMM Harpy3kamum W HarpeBa KOHCTPYKLUM, CMOCOOOB MX BO3BEAEHUSI U
ycrnoBuin  TBepaeHus. [pu  oTCyTCTBMM  3TUX  [aHHbIX  Krnacc  6eToHa
yCcTaHaBfMBaeTCs B BO3pacTe 28 CyT.

3HayeHne OTMYCKHOW MPOYHOCTU OeTOHa B 3MEMEHTaX, BbIMOMHEHHbIX W3
06bIvHOro Tskemnoro 6eToHa, yctaHaBmmBaetcs no FOCT 13015 v »*apoCTOMKOro
6ertoHa - no FOCT 20910.

Ona  ene3obeTOHHbIX KOHCTPYKUMA 13 0ObI4HOro Tsbkernoro 6GeToHa,
paboTalowmx B YCrOBUSIX BO3AENCTBUSA MOBbILLEHHLIX TemnepaTyp, krnacc 6eTtoHa
Mo NPOYHOCTU Ha CxaTue peKoMeHAyeTCH NPUHUMaTh:

ANA Xene3obEeTOHHbIX 3MEMEHTOB, PaCcCYUTbIBAEMbIX Ha BO34enCTBue
MHOFOKpaTHO NMOBTOPSIOLLENCS Harpy3Kku, - He Huxe B25;

ANS xene3obeTOHHbIX CXaTbIX CTEPXHEBbLIX 3MIEMEHTOB M3 Tsxeroro 6eToHa -
He Hwxe B20;

ANA CUIMbHO HAarpyXeHHbIX CXaTblX CTEPKHEBbIX 3MEMEHTOB (Hanpumep Ans
KOJFOHH, BOCMPUHMMAIOLLMX 3HAYUTENbHbIE KPAHOBbIE HArpy3KW, Y KOMOHH HYDKHUX
3TaXen MHOTO3TaXHbIX 34aHNN) - He Hbke B30.
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5.5 [Ins >xene300eTOHHbIX KOHCTPYKLUIA U3 XapocTorkoro 6eToHa, paboTatolmx B
YCIIOBMSIX BO3AENCTBUSA BbICOKMX TeMmnepaTyp, PEKOMEHAYETCS NPUHMMAaTb Kracc
©6eToHa No NPOYHOCTM Ha CxaTue He Hmke B12,5.

Ons  npeaBapuTenbHO  HaMPSKEHHBIX  Kene300ETOHHbIX  KOHCTPYKUMA 13
00bI4YHOrO ” apocTorkoro 6eToHoB, paboTalowmx B YCrOBUAX BO3OEWCTBUS
MOBLILEHHBIX M BbICOKMX TemnepaTyp, krnacc 6eToHa Mo MPOYHOCTU Ha cxaTtue
[OOIDKEH MPUHMMAaTLCSA B 3aBUCMMOCTU OT BUAA M Knacca HanpsiraeMovi apMarypbl,
ee vaMeTpa 1 HanmMums aHKepHbIX YCTPOWCTB, HO He MeHee B25.

Ons GEeTOHHbIX N Xene3obeTOHHbIX KOHCTPYKLMIA, paboTalolmx B YCIOBUAX
BO34EVCTBUSI BLICOKMX TEMMNepaTyp:

»apocTorkne 6eToHbl coctaBoB N 2-21, 23 1 29 no Tabrmmue 5.1 4OmkHbI UMETb
MapKy MO TEPMUYECKOW CTOMKOCTU B BOAHbIX TENOCMEHax, He MeHee, npu
HarpeBe:

NOCTOAHHOM T1 5,
LUKINTM4EeCKOM T] 15,
LUKIIMYECKOM, C PE3KNUM OoXrnaxkaeHnem BO34YyXOM Unu BOZOW Tl 25

»apocTorkne 6eToHbl coctaBoB N 22, 24, 27, 30, 32, 35-37 no Ttabmumue 5.1
OOIMKHBI UMETH MapKy MO TEPMUYECKOW CTOMKOCTM B BO3AYLUHbIX TEMNSIOCMEHAX, HE
MeHee, Npu HarpeBe:

NOCTOAHHOM

LUKINN4eCKoM

[na >xene3obeToHHbIX KOHCTPYKUMA u3 obblyHOro 6eTtoHa coctaBa N 1 u
*apocToinkmx 6etoHoB coctaBoB N 2-21, 23 n 29 no Tabrumue 5.1 mapku no
BOJOHENPOHMLLAEMOCTN JOIDKHbI ObITh HE MeHee:

Ans dyHaamMeHToB, 6OPOBOB U APYrMX COOPY>XEHWUW, HaXOAALLMXCH W6;
noA, 3eMnen Huxe YPOBHS IPYHTOBBIX BOZ,

ONs TennoBbIX arperatoB U APYrMX COOPYXEHUN, HaXOOALWMXCH Hag, W10.
3emriei n nogBepratoLLmxcs atMocepHbIM ocagKam



Ona 6eToHHbIX U Xene300eTOHHbIX KOHCTPYKLMIA, paboTalwmx B YCIOBUSIX
BO3JENCTBMUA MOBLIWEHHbIX W BbLICOKMX TemnepaTtyp, KOTopble B nepuog
cTpouTenbCcTBa UMM MpYM OCTAHOBKE TEMSIOBOrO arperata MOryT MoABepraTbesi
3MM304n4eckoMy BO3AencTBuMio Temnepatypbl Hwke 0 °C B ycroBusiX BO34YLUHO-
BIAXXHOCTHOIO COCTOSIHUSA, 0BbIYHBLIN 6eToH cocTaBa N 1 1 xapocTorikne GEeTOHbI
coctaBoB N 2, 3, 6, 7, 13, 20, 21 no Tabrmue 5.1 QOMKHLI MMETb MapKy Mo
MOPO30CTOMKOCTU He Hmke F25.

TpeboBaHMS K KOHCTPYKUMSM W  UW3LENMAM M3  XapOCTOMKOro 6eToHa,
npefHa3HaYeHHbIM ANa SKCniyatauum B YCIIOBUSX BO3AEVICTBUS arpeCcCUBHOM
cpedbl U BbICOKON TemnepaTypbl, OOMKHbI YCTaHaBNMBaTbLCA B COOTBETCTBUMM C
TpeboBaHusimm CI 28.13330 B 3aBUCMMOCTU OT CTEMEHU arpeCCUBHOCTU cpeabl U
YCMOBWI 3KCMnyaTaumm.

B KOHCTpyKUMSIX U m3genusx, npegHasHadYeHHblx AN paboTbl B YCMOBUSAX
BO3[ENCTBUSA BbICOKOW TEMMEPATYPbI M arpeCCUBHOM Cpeabl, AOIMKEH NPUMEHSATHCS
XapoCTOMKMIN 6eTOoH, Hanbornee CTOMKUIA B arpecCUBHON cpeae:

HenTpanbHOM U LIENoYHON ra30BOW - XKApOCTOVKWUIA GETOH Ha NopTnaHaLeMeHTe
W LLTaKoNopTHaHALEMEHTE;

KUCIION ra3oBOM M B pacnnaBax LUESioYHbIX METansoB - XapOCTOVKMIA 6ETOH Ha
XVOKOM CTEKne;

yrnepogHon 1M ochopHOM  ra3oBOW -  KapOCTOMKMA  GeToH  Ha
BbICOKOMNIMHO3EMUCTOM N MIMHO3EMUCTOM LieMeHTax M dpocdaTHbIX CBA3Kax, Ha

arnoMOCUIMKaTHbBIX 3aNONHUTENAX C COAEPXXaHNeM B HUX OkucK xenesa Fe; 03 He
6onee 1,5%;
BOAOPOOHON Tra3oBOM - >APOCTOMKWUIA OETOH Ha BbICOKOMMHO3EMUCTOM

LleMeHTe C 3anofHUTENaMKU, codepXalmmm okuch anomuHna Al, O3, He Bonee
7%.

Ons  KOHCTPYKUMKA, paboTallmx B YCMNOBUSX BO3OEWCTBUSI MOBbILLEHHbLIX
TemnepaTyp 1 NoNepeMeHHOro YBaXHEeHWs!, PeKOMEHAYETCS MPUMEHSATb OB bIYHbIN
OeToH krnacca Mo MpPOYHOCTM Ha coxatve He MeHee B25 wn mapkm no
BOAOHeNpoHMUaemMmocT He MmeHee W6 npu Harpese Ao 120 °C BKMOYMTENBHO U He
meHee W8 npu Harpese cBbiwe 120 °C.

5.6 lNpy HepaBHOMEpPHOM HarpeBe OeTOHa MO BbLICOTE CEYEHUsI JNEMEHTOB
KOHCTPYKLIMIA, B KOTOPbIX HanNpsieHWst cxaTtusa B 6eToHe OT COBCTBEHHOro Beca U
Harpy3kn cocTtaBnsioT o 0,1 Mla BknNoYUTENbHO, a Takke 3MemMeHToB
KOHCTPYKLMIA, B KOTOPbIX YCWNMS BO3HUKAOT TOMbKO OT  BO3OEUCTBUSI
TemnepaTypbl, npedenbHO AOMycTuMas Temnepatypa npuMeHeHus GeToHa
yctaHaBnmBaetcsi no FOCT 20910.

Mpn HepaBHOMEPHOM M PaBHOMEPHOM HarpeBe MO BbICOTE CEYEHUST SNIEMEHTOB
KOHCTPYKLMIA, B KOTOPbIX HanpsikeHWs CXaTus M XapocTomkoMm 6eToHe oT
CcobBCTBEHHOrO Beca W Harpysku cocTtaensiT 6onee 0,1 MMa, npegenbHo
JonycTumasi Temnepatypa npuMeHeHnst 6eToHa yCTaHaBNMBaETCS pacyeToM.

Mpn BO3OENCTBUM TemnepaTyp, NpeBblLLaloWMX 3HaYeHns, ykazaHHble B TOCT
20910, HeobxoaMMO NpeAycMaTpuBaTh YCTPONCTBO 3aLLMTHBIX CMoeB (hyTepoBoOK).

5.7 [Ona 3amMOHONMYMBaHMSI CTbIKOB 3NIEMEHTOB COOpPHbIX ene306eTOHHbIX
KOHCTPYKLIMI NPOEKTHYIO MapKy pacTBopa CrneayeT ycTaHaBMBaTh B 3aBUCUMOCTU
OT YCINOBUI paboTbl COEANHAEMbIX 3IEMEHTOB, HO NPUHMMAaTL He Hke M5O0.

5.8 [na 3aMOHONMMYMBAHMS CTbLIKOB 3NEMEHTOB COOpPHbIX ene306eToHHbIX
KOHCTPYKLIMI, KOTOpble B Mpouecce 3JKCMMyaTauun UM MOHTaXa Ha HapyXHOM
BO34yXe MOryT nogBepraTbCsi BO3OENCTBUIO OTpULaTernbHbIX TemnepaTtyp, cnegyet
NPYMEHSITb  PacTBOPbI NMPOEKTHbIX ~ MapoK MO  MOPO3OCTOMKOCTW U
BOZOHEMPOHULIAEMOCTU HE HUXE MPUHATBIX AN CThIKYEMbIX 31IEMEHTOB.

HopmaTuBHbIe M pacyeTHbIe XapaKTepuUCcTMKn 6eToHa

5.9 OCHOBHbIMM  MPOYHOCTHBIMM  XapakTepucTMkamum GeToHa  SABMATCA
HOpMaTVBHbIE COMPOTUBIEHUS GETOHa OCEBOMY CXaTulo fp, WM HOPMATMBHbIE

COMNPOTMBIIEHNS BETOHA OCEBOMY PACTSKEHUIO g, , NPUBEAEHHbIE B Tabnmue 5.2.
Tabnmua 5.2
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Bun ConpoTuBIeHnA

MO NMNPOYHOCTU Ha CXaTune

conpoTueieHnA f6eToHa Rb,sgr n Rbf,sgr Ona npegenbHbIX

HopmaTyiBHble 3HaYeHVsi CONpoTUBIEHWU GeTOHa Rpy U Kpg 1

pacyeTHble 3Ha4YeHUs COMPOTUBEHUS BGeToHa Fy 1 Ry Ans
npefensHOro COCTOSIHUSA NEPBOW IPYNMbl U pacYeTHbIE 3HaYEeHUS

cocTosHWiA BTOopor rpynnbl (MMa nim H/mm 2) npu knacce 6etoHa

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

CxaTtue R 9,5 |111,0(15,0([18,5]/22,0|/25,5(29,0|( 32,0/ 36,0 39,5([43,0
oceBoe bn s
Rb,ser

R 75 | 8,5 |11,5|14,5|117,0|119,5|22,0| 25,0 27,5 30,0 33,0

PacTtsaxeHne R 1,0 |[1,15]11,35(1,55([1,75]/1,95]| 2,1 {|2,25|[2,45]| 2,6 ||2,75
oceBoe bt
Rbf,ser

R, 0,66 |[0,75]| 0,9 ||1,05](1,15]| 1,3 || 1,4 | 15| 1.6 | 1,7 | 1,8
£

HopmaTvBHble 3Ha4eHWsi COMpOTMBIEHWMSI GETOHa OCEeBOMY CxaTuo (Mnu
NPU3MeHHasi IPOYHOCTL) OMPEAENsIOT Mo dopmyre

Ry = Rp(0,77-0,001Rg), Ho He meHee 0,72 Rj. (5.1)

HopmatuBHble 3Ha4YeHMs COMpPOTMBMEHMS b6eToHa OCEeBOMY paCTSXXeHU0 npun
Ha3Ha4eHuu knacca 6eToHa no NPOYHOCTU Ha CxXaTue onpeaendtoT no (bopmyne

213

Ryey = 0,18Rp (5.2)

B dopmynax (5.1) n (5.2) K - conpoTusneHve 6eToHa, YMCIEHHO paBHOe
krnaccy 6eToHa no NpovHOCTM Ha cxaTue B.

5.10 PacueTHble 3HayeHVss COMPOTUBNEHUs GeToHa OCeBOMYy CxXaTuilo X U

0CEBOMY pacTsikeHuo Fy; (Tabnmua 5.2) onpeaenstoT no gopmynam:

By,
B = 53
] o (5.3)

= (5.4)




3HaueHns1 KoahULIMEHTOB HAZEXHOCTN NO BETOHY NpM CXaTUM:

Yy =1,3 - AnNa npegenbHblX COCTOSAHWA MNEpBOW [PYNMnbl MO  HecyLlen
CcnocobHoCTY;

¥y =1,0 - ANa npegenbHbIX COCTOAHWIA BTOPOW TPynnbl MO 3KCnsyarauum
NPUrogHOCTM.
3HauyeHus1 Ko3(PPULMEHTOB HAAEXHOCTN NO BETOHY NPU PaCTSHKEHUN:

Yo =1,5 - ANA npegenbHbIX COCTOSHWA MNEPBOW TPynnbl MO HecyLlen
CMOCOBHOCTMN NPU Ha3Ha4YeHUn Knacca 6eToHa No NPOYHOCTH Ha CXaTHeE;

¥er = 1,0 - ANA npegenbHbIX COCTOSHU BTOPOW rPynnbl MO SKCMIyaTaLnoHHOM
NpUrogHoOCTU.

B HekoTOopbIX Cryyasix pacyeTHble 3Ha4YeHWUs1 MPOYHOCTHBLIX XapPaKTEePUCTUK
6eToHa YMHOXaIOT Ha crneayrome KoahdmuneHTbl YCroBust paboThbl:

¥ =0,9 - NpM NPoOIKATENBHOM OENCTBUM Harpy3Ku;

¥u2 = 0,85 - ANA KOHCTPYKLUMIA, HETOHNPYEMbIX B BEPTUKANBHOM MOMOXKEHNN.

5.11 BrusiHne TemnepaTtypbl Ha W3MeHeHWe NpPoYHOCTM BeToHa npu cxaTum
YYUTBIBAIOT YMHOXEHMEM MPOYHOCTHBIX XapakTepuUCTUK BeToHa Ha koahdMLMEHT

ycrnoBus paboTbl 6eToHa npu cxatum ¥y (Tabnmua 5.3).
PacueTHble CONpOTMBIEHMS CXATUIO:
ANsi NpefenbHbIX COCTOSIHUIM NepPBON rpynnbl

B tom = BaYor ; (5.5)

ANS NpeaenbHbIX COCTOSHWIA BTOPOI rpynnbi

By sort = Bpsar o . (5.6)

3HayeHus koadpuumeHTa ycrioBust paboTbl OeToHa npu  CXaTUM ‘g
npuHUMatoT no Tabnuue 5.3 B 3aBUCUMOCTM OT TEMMNEPATYPbI B CEPEAUHE BbICOTbI:

cXaTon 30HblI 6eToHa npu pacyeTe no dopmynam (7.1, 7.6, 7.7, 7.12-7.14, 7.23,
7.27,7.28);

norku n pedpa cxatom 30Hbl - No popmyrnam (7.8-7.10);

YacTu cevenus - no copmyre (6.17);

ceveHus - no coopmyne (7.29);

LleHTpa TSHKeCTM NpMBELEHHOro ceveHus - no gopmyne (6.16).

5.12 BrmsiHue TemnepaTypbl Ha M3MEHEHWE MPOYHOCTM BETOHa NpPU PacTsKEHUU
YYUTbIBAIOT YMHOXEHMEM MPOYHOCTHBIX XapakTepucTUK 6eToHa Ha KoadhdmLMeHT

ycnoBust paboTbl 6eToHa Npu pacTsbkeHun vy (Tabrmua 5.3).
Tabnmua 5.3



Howmepa || Koadodpm- Bupa HarpeBa KoadhdpmumeHThl ycrioBuin paboTel 6eToHa npu cxatm
COCTaBOB|| LMEHT
6 “Fy¢ WV PACTSOKEHUU “¥y , KO3dhumeHT 5 npu
eToHa o
o Temnepatype 6eToHa, °C
Tabnuue
5.1
50 || 70 || 100 || 200 | 300 || 500 || 700 || 900 || 1000
1,1a, 2 s KpatkoBpemeHHbin || 1,00 [ 0,85(/0,90(0,80((0,65]| - - - -
¢
OnutenbHbIn 1,00(,0,85(/0,90(0,80( 0,50 - - - -
OnuTenbHbIN c|(1,00//0,65//0,40)/0,60]| - - - - -
YBINaXHEHNEM
KpaTtkoBpemeHHbIvi || 0,97 [ 0,85(/ 0,65 - - - - - -
B BoAe
" KpatkoBpemeHHbin || 1,00 (0,700,701 0,60(/0,40| - - - -
#
OnuTenbHbIN 1,00{0,701/0,70(,0,50( 0,20 - - - -
OnuTenbHbIn c|(1,00//0,50)/0,30|/0,40]| - - - - -
yBNaXHeHVem
KpatkoBpemeHHbin || 0,95 (( 0,75( 0,60 - - - - - -
B BoAe
g KpatkoBpemeHnHbin || 1,00 [ 0,90 0,80(/0,60((0,40 || - - - -
b W ONMTENBbHBIN
OnuTenbHbIn c|(1,00]/0,50)/0,20]/0,40| - - - - -
YBNaXHeHNem
KpatkoBpemenHbin || 0,95 (( 0,751/ 0,70 - - - - - -
B BoAe
3 ” KpaTkospemeHHbiit || 1,00 1,00((1,00({0,90 (0,80 | - - - -
¢
OnutenbHbIn 1,00([1,00/(1,00{/0,90(/0,65]|| - - - -
" KpaTkoBpemeHHsiii || 1,001 0,80((0,75({0,65 ([ 0,50 || - - - -
#
OnuTenbHbIN 1,00{,0,801/0,75(0,60( 0,35 - - - -
g KpatkoBpemeHHbin || 1,00 ([ 1,00//0,90(0,80((0,60| - - - -
b W ONUTEnNbHbIN
KpatkoBpemeHnHbin || 1,00 ([ 0,60 || 0,30{ 0,50 | - - - - -

C yBIlIaXHeHnem




4-1;(,123, oe KpatkoBpemeHnHbIn || 1,00 ([ 1,00 || 1,00| 1,10 1,00 |{ 0,90 {[ 0,60 | 0,30| 0,20
OnvTensHbli 1,00//1,001( 1,00/ 1,00{/0,701 0,40/ 0,20| 0,06 | 0,01
Y KpatkoBpemeHHbii || 1,00 ([ 0,851 0,80 0,65(/ 0,60 0,50 || 0,40/ 0,20 || -
OnutenbHbIn 1,00(,0,85(0,80(0,65(0,40( 0,20 0,06 - -
8 KpaTKOBpeMetiHbIVI 1,00//1,001/1,00(/0,90( 0,75 0,50/ 0,32] 0,22} 0,18
N ANUTENbHBIN
12-15, KpatkoBpemeHnHbin || 1,00 ([ 1,00 (| 1,101| 1,20/ 1,20 [ 1,00 {[ 0,75]| 0,40| 0,20
17,29, || ¥
30
OnuTenbHbIN 1,00{,0,80( 0,80 0,55(0,35([0,15([ 0,05 ([ 0,01 -
e KpaTkoBpemeHHbIt || 1,00 (0,95 (| 0,950,801/ 0,70 (| 0,55]0,45|(0,15|| -
OnutenbHbIn 1,00(0,70(0,70(0,45(0,25([0,06 || - - -
8, KpaTKOBpemetiHbM 1,00(/1,10(( 1,10/ 1,101/ 1,00]/0,70/(0,30 ([ 0,10 0,05
N ANUTEnbHBINA
16, 18 oo KpaTkoBpemenHbifi || 1,00 |( 1,001,001 1,00 1,00/ 0,95/ 0,85/ 0,65 || 0,50
AnuTensHblii 1,00/0,901/0,90(/ 0,800,501 0,25/ 0,07 0,02} 0,01
e KpatkoBpemeHHbin || 1,00 [ 0,951/ 0,95/ 0,800,701 0,55[0,45]0,35|| -
[dnvtensHbln 1,00)/0,80{0,80(0,70{0,40({0,12{ 0,02 - -
8, KpaTKOBpeMeyHbIVI 1,00//1,101(1,10((1,10{/ 1,101/ 1,00{{ 0,70 0,35|| 0,27
1 ONUTEnbHbINA
19-21 o KpatkoBpemenHbii || 1,00 ({0,901 0,80/ 0,70 0,55 0,45|( 0,35/ 0,30 || 0,25
JnuTtensHbii 1,00//0,901/0,80(/0,70|/ 0,501 0,25/ 0,10/ 0,05 0,02
e KpaTkoBpemeHHbii || 1,00(( 0,65 (| 0,55 0,50|( 0,45/ 0,35]0,25|( 0,10 || -
JnuTtensHbii 1,00//0,65/0,55/0,50(/0,30{/0,12{0,02| - -
8 KpatkoBpemeHnHbIi || 1,00 ([ 0,90 (| 0,851/ 0,70/ 0,55 |[ 0,40 {[ 0,33 | 0,30|| 0,27

W OnUTenbHbIN




MpmeyaHus

1 Mpun pacyeTe Ha ONUTENbHBIA HAarpeB HECYLUMX KOHCTPYKLMIA, CPOK CIYyXObl KOTOPbIX He
npesbILLAeT 5 net, KO3PUUNEHT ¥y CreayeT yBenmunTtb Ha 15%, HO OH He JOSDKeH npesbllaTh

BEMUYMHBI ¥y MPW pacyeTe Ha KPaTKOBPEMEHHbIN HarpeB.

2 Ona KOHCprKLWIIZ, KOTOpble BO BpemMmda J3Kcniyatauun noaseprarnTca LUKNU4YecKomy

HarpeBy, KOAMLMEHTBI ¥y U 5 crieayet cHU3UTb Ha 15% U1 Ko3dMUMEHT ¥y - Ha 20%.

PacueTHble cConpoTMBIEHNSI PaCTSKEHUIO:
ANA NpefenbHbIX COCTOSAHWI NepBOW rpynnbl

Roy = Rug'ry ; (5.7)

Ans npefenbHbIX COCTOSIHWUI BTOPOK rpymnbl

R&f,ser,! = R&f,ser ¥ (5.8)

3HayeHne KoaduumMeHTa ycrnoBus paboTbl OeTOHa MpW PacTSHKEHWUM ¥y
npyHUMatoT no Tabmuue 5.3 B 3aBUCUMOCTM OT TeMnepaTtypbl 6eToHa:

B LIEHTPEe TSHKECTU CeYeHunst npu pacyete - no dopmynam (7.3, 7.31, 7.35, 7.37,
7.39, 7.53, 7.59);

Ha ypOBHe pacTsHYTOM apmaTypsl - no oopmynam (8.3, 8.9, 8.15);

B 30HE aHKepOoBKM - Mo dopmyre (9.2);

Y HWXKHEW MONKM MeTannmyeckon 6anku - no copmyne (10.49).

HedopmauMoHHbIe XxapaKTePUCTUKN 6eToHa
5.13 OcHOBHbIMM [edopMaLMOHHBIMK - XapakTepucTukamm 6eToHa siBNATCS
3HaveHus:
npegernbHbIX OTHOCUTENbHBIX Aedopmaumii 6eToHa NpU OCEBOM CxXaTuUn £y U
PaCTSKEHUN gy ;
Ha4anbHOro MoZyns ynpyroct 6eToHa &y;
KoadbdMLIeHTa NON3YYECTU ©h ar ;
koadhdmueHTa nonepevHon aedopmarim (koadduuveHT lMNyaccoHa) ¥ o,y ;
Ko3ahdmLMeHTa NMMHEHON TeMnepaTypHou AedopMaLnmn oy ;

KoahdmLMeHTa TemnepaTypHon ycaakn 6eToHa o .. .

5.14 Tlpn KpaTKOBPEMEHHOM AENCTBMM Harpy3ku u TemnepaTypbl B pacyeTax

MCMOMb3YIOT HavarnbHbIN Moaynb ynpyrocT 6eToHa &5 (Tabnvua 5.4).
Tabnuua 5.4



Homepa HavanbHble Mogynv ynpyrocTtv 6eToHa Npu CxXaTUM U pacTskeHUN
COCTaBoB U
cpenHsis
NMoTHOCTb
6eToHa B Kr/m

npuHMMaroTCs paBHbiMK Ej -103 (MMa) npu knacce 6eToHa no
MPOYHOCTM Ha CxxaThe

3 (no Tabnmue
5.1)

B12,5(B15| B20 | B25 | B30 || B35 || B40 || B45 || B5O0 || B55 || B60

1-3,6,7,13, | 21,0 ||24,0(/27,5//30,0(/32,5|34,5|/36,0|37,0(/ 38,0/ 39,0 39,5
20, 21
€CTEeCTBEHHOM
TBEPAEHS
2200-2500

1-3,6,7,20, || 19,0 ([20,5(/24,0|/27,0//29,0(/31,0|/32,5|34,0(/35,0(/36,0| 37,0
21
MoaBeprHyTblie
Tennosomn
o6paboTke
npv
aTmocepHoOM
OaBneHnmn
2200-2500

23,29 13,2 ||14,0(/14,8| - - - - - -
1500-1700

4,8,9 14,7 1115,5]116,3| - - - - - -
1800-1900

5,10-12,14-19|| 17,0 [[18,0(19,5]/21,0((22,0([23,0|24,0|/25,0{| -
2000-2300

Mpn KpaTKOBPEMEHHOM HarpeBe 3Ha4YeHWsl HavanbHOro MOZYMsi YnpyrocTu
©eToHa onpegenstoT no dopmyrne

By = Byl (5.9)

3HayeHve KoaddmumeHTa £ npuHUMatoT no Tabrmue 5.3 B 3aBMCUMOCTU OT
TemnepaTypbl 6eToHa:

B LEHTpEe TSXECTWN ceveHns npu pacdeTe no dopmynam (6.16, 6.17, 6.48, 7.19,
8.39);

B cepeavHe BbICOThI cedenus - (10.9, 10.11, 10.12, 10.18, 10.29);

Ha ypOBHe pacTsHyTOM apmaTypbl - (8.6, 8.7);

KpanHero BornokHa 6eToHa - (5.11, 8.47).

5.15 lMpu gnutensHoM OenNCTBUM Harpy3ku 1 TemnepaTtypbl 3HaYeHWUsS HavasibHOro

moay”ns Aedopmauuin 6etoHa Ey. onpedenstoT no dopmyne
By

1+ Ehcr .

By = (5.10)

KoadbdmumeHT nomsyvectn GeToHa @ MOMyYeH KaK OTHOLUEHWE MOMHbIX
OTHOCMUTENbHbLIX Aedopmaumnin cxaTtns 6eToHa npv ANUTeNbHOM BO3OeiCTBUM
Temnepatypbl K ynpyruM gedopmaumsm 6eToHa eCTeCTBEHHOW BIIaXHOCTWU A0
BO3AeNCTBUA Temnepatypbl (Tabmmua 5.5).

Tabrmua 5.5



Homepa

COCTABOB KoadpdpmuymeHt noniéqrezgv(; 66eeTT%:a; focg& cr NPV OANUTENBHOM
GeToHa no P .
Tabn.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 || 417 || 417 51 6,3 285 || 625 | 227,0

12-18,29,30 || 4,17 | 3,70 || 4,37 5,7 7,94 8,3 150,0 [ 333,0

19-21 2,86 || 4,35 | 4,55 || 455 || 16,6 || 57,0 - -

3HauyeHns  koadxpuLMeHTa nondydectn 6eToHa ¥hq  NPUHMMAIOT  ANS
ATMTEeNbHOro HarpeBa B 3aBMCMMOCTM OT TemnepaTypbl 6eToHa:

B LIEHTPE TSHKECTU NPUBELEHHOrO ceyeHust npu pacyete no copmynam (5.10,
6.16, 6.17, 6.20, 6.21);

B CepeaHe BbICOTbI ceveHus - no opmynam (10.11, 10.12, 10.18, 10.29).

5.16 lNpn pacyeTe NpoYHOCTH, 06pa3oBaHNA U PacKpbITUA TPELWH 1 gecdopmauuii
Xene3oBEeTOHHbIX  KOHCTPYKUMA C  YY4ETOM  BIMsSHUS  Temnepatypbl Mo
AedopMaLMOHHON MOAENM ANs OLEHKN HanpsKeHHO-4eOPMUPYEMOrO COCTOSIHUS
cxatoro 6eToHa kak Haubonee nNpocTast MOXeT GbiTb UCMONb30BaHa ABYXIMHeHas
AunarpaMmmMa CocTosiHMS 6eToHa (pucyHok 5.1).

PucyHok 5.1 - InarpamMmmbl COCTOAIHUA CXaToro 6eToHa

a) G, 1
UE GI;?_ R b /
i 2
Uw_ Uh!_ R'!mm
o
arctg E,
Ep
Ep Em Ew Ew Ew Ewm
6} o
1
orogogR, 5
Gms O Ry
#retg By E,
Eu.-‘éﬂ Ew Eny Ew Ep

a - TpexrmHerHas; 6 - AByxrmHerHas; 1 - npy 20 °C; 2 - npu Harpese
PucyHok 5.1 - [lnarpaMmmbl COCTOSIHWA CcxaToro 6eToHa

Mpy TpexmuHenHon puarpamme (PUCYHOK 5.1, a) CoxMMaroWme HanpshxeHus
6eToHa 0 B 3aBMCUMOCTU OT OTHOCUTENbHBLIX AedopMaLnin yKopoueHns 6eToHa

£, OMpPEeaensoT no dopmynam:

npn 0 £ 55 < 5

Oy = Hp5p; (5.11)



npu sy < & < s

g [t | 2B EBL 5 T N (5.12)
Bywm] o0~ 1 Fogem
npu spn &5 £ 5
Oy = Rpgom . (5.13)
3HAYeHUsI HANPSKEHUA T5) MPUHUMAIOT:
o5 = 068y o . (5.14)

3HayeHUs1 OTHOCUTESbHbIX AedopMaL i £5; NPUHUMAIOT

Tal

Ey = B, (5.15)
14

Mpy AByxnmHenHon Auarpamme (pUcyHok 5.1, 6) Cxxmmarolme HanpsxeHus

6eToHa T3 B 3aBMCUMOCTM OT OTHOCUTEMbHBLIX AedopMauni £, OnpeaenstoT no
dopmynam:

npu 0 £ 2, £ 2 peg
Ty = Hy red 155 ; (5.16)
NP 5pired & %5 S 232

Oy = Rpgom . (5.17)

3HaueHme NPUBELEHHOTO MOAYIS yNpYrocTn b red,s onpenensiior no dopmyre

Ry
By gy = —— (5.18)
bl rad

PacTtarvsatope HanpsbkeHuss 6eToHa dp; B 3aBUCUMOCTU OT OTHOCMTESbHbIX
nedopmauni pacTsbkeHus £ ONpeaenstoT no Avarpamme Ha pucyHke 5.1. Mpu
3TOM pacyeTHble COMpoTMBNeHWs BeToHa cxaTuio & 3aMeHsIoT Ha pacyeTHble

3HAYEHWSI COMPOTUBIIEHUSA PACTSKEHUIO Fjy .

5.17 OTHocuTenbHble Aedopmaumm OeToHa MpyM CXaTUM U PacTSHKEHUU B
3aBUCMMOCTM OT TemnepaTypbl 6eToHa npu KpaTKOBPEMEHHOM W ONUTENlbHOM
BO3JENCTBUM TEMNEPaTYpbl U Harpy3ku AaHbl B Tabnuue 5.6. TemnepaTtypy 6eToHa
npy onpeaeneHun HanpsikeHHO-A4eopMMPOBaAHHOIO COCTOSIHUSI cxaToro 6eToHa
NPUHMMAIOT MO HaMMeHbLUE TemnepaType cxaToro 6eToHa u npu onpegeneHvy
HanpshxeHHO-AedoPMUPYEMOr0 COCTOSIHWS PacTsiIHYTOro 6eToHa - Mo HavbonbLen
TemnepaType pacTsiHyToro 6eToHa.

Tabnuua 5.6



Homepa || Temne- | Pacuet Ha OTHocuTtenbHble fedopmauum 6eToHa
cocTaBa || patypa Harpes u
H6eToHa ||6eToHa, || HarpyxeHve
no °C
Tabnuue
5.1
npu cxatum Npy PacTsBKEHNM
Fpn || Fp2 || Fhlred || Fre0 || Fhe2 || Fbelred
103 || -103 103 103 || -103 103
1-3 20 Kpatkospem. || 2,0 || 3,5 1,5 0,10 || 0,15 || 0,08
OrvtenbHble || 3,4 || 4,8 2,8 0,24 || 0,31 0,22
100 ||Kpatkospem. || 2,5 || 4,4 1,9 0,17 || 0,29 | 0,15
OrvtenbHble || 4,3 || 6,0 3,5 0,3 || 0,39 0,27
200 |[KpaTtkospem. | 3,5 || 6,1 2,6 0,25 || 0,39 || 0,20
OrvtenbHble || 6,0 || 8,4 4.9 0,42 || 0,54 0,38
4-11, 23, 20 KpatkoBpem. || 2,0 || 3,5 1,5 0,10 || 0,15 0,08
24
OrvtenbHble || 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
OrnuteneHble || 4,5 || 6,3 3,8 0,30 || 0,36 || 0,20
400 KpatkoBpewm. || 4,3 || 6,0 3,6 0,38 || 0,52 || 0,36
OrvtenbHble || 6,4 || 9,0 54 0,57 || 0,78 0,54
600 KpatkoBpewm. || 6,4 | 9,0 5,8 0,44 || 0,57 || 0,40
OrvtenbHble || 9,6 || 13,5 8,2 0,67 || 0,87 0,63
12-18, 20 KpatkoBpewm. || 2,2 || 3,7 1,7 0,151 0,22 || 0,10
29, 30
OrvtenbHble || 3,6 || 5,0 3,0 0,25 || 0,32 0,23
200 KpatkoBpewm. || 2,4 | 3,4 2,0 0,19 |/ 0,26 || 0,15
OrvtenbHble || 3,6 51 3,0 0,25 || 0,33 0,23




400 |[Kpatkospewm. || 4,1 || 5,8 3,5 0,28 || 0,38 || 0,26

OrvtenbHble || 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

OrvtenbHble || 8,1 || 11,4 6,8 0,57 || 0,74 0,53

19+21 20 KpatkoBpem. || 2,0 [ 3,5 1,5 0,10 || 0,15 0,08

OrvtenbHble || 3,4 || 4,8 2,8 0,24 || 0,31 0,22

200 KpatkoBpewm. || 2,9 || 4,0 2,4 0,20 || 0,26 || 0,18

OrvtencHeie || 4,0 || 5,6 34 0,28 || 0,36 0,26

400 KpatkoBpewm. || 4,7 || 6,6 40 0,33 ] 0,42 | 0,30

OrvtenbHble || 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

OrvtenbHble || 8,0 || 11,2 6,7 0,59 || 0,72 0,52

800 Kpatkospem. || 12,1 [ 17,0 | 10,2 | 0,84 || 1,10 || 0,48

OmvtensHoble || 19,3 || 27,0 16,2 1,35 || 1,74 1,25

5.18 Mpu pacueTe xene3obeTOHHbIX 3IEMEHTOB MO HEMHENHON AedopMaLMoOHHOM
MOAErnM  CTpPOAT  OBYX/MHEWHYHO — guarpamMmy  cocTosiHus — 6eToHa ¢
AedopMaLMOHHBIMU XapaKTePUCTUKaMK, OTBEYAIOLLMMMU:

KpaTKOBPEMEHHOMY BO3[E/CTBUIO TeMNepaTypbl U Harpy3ku - UCMOMb3YHT Npu
pacyeTe MPOYHOCTU W PaCKPbITUS HOPMalbHbIX TPEWMH Ans  onpeaerneHust
HanpshxeHHO-AedoPMUPYEMOrO COCTOSIHUS CXAaTOWM 30HbI 6eToHa, a Takke npu
pacueTe TpelmHoo6pasoBaHUa A ornpederneHns HanpsikeHHo-4edopMUpyemMoro
COCTOSIHWS pacTsiHyToro 6eToHa npw ynpyrom paboTte cxaTtoro 6eToHa;

KpaTKOBPEMEHHOMY U ANUTENbHOMY BO3OEMCTBUIO TemnepaTtypbl U Harpy3ku -
ucnonb3yloT npu  pacyeTe pJdedopmauuii Anst  OnpeferieHnsl  HanpsbkeHHO-
AedopMUPYEMOro COCTOSIHUS CXaToro 6eToHa.

TpexnvHenHylo  AguarpamMMmy CcocTosiHuss ©eToHa C  gedopmalMOoHHbIMU
XapaKTepuUcT1Kamm, OTBEYAOLLMMMU:

KpaTKOBPEMEHHOMY BO34E/ACTBUIO TEMNEPATYPbl U Harpy3ku - UCNOMb3YyT Npu
pacueTe TpeLHOo6pa3oBaHus;

KpaTKOBPEMEHHOMY U ANWTENbHOMY BO3OEMCTBUIO TemnepaTtypbl U Harpy3ku -
MCNOMb3YOT Npu pacyeTe aecdopmaL it xene300eTOHHbIX 3NEMEHTOB 6e3 TpeLLWH,
ANsi onpeferneHyst HanpspkeHHoro AedopMMpPyeMOro COCTOSIHUS cxaTtoro 6eToHa.



5.19 KoadpmumeHT nuHenHon TemnepaTypHoh Jedopmaumn 6eToHa iy B
3aBMCUMOCTM OT TemnepaTypbl cregyeT npuHuMatb no Tabmvue 5.7.

KoadhdmumeHT ntp; onpepeneH C ydyeTom TemnepaTypHoi ycapku 6eToHa npwu
KpaTKOBpEMEHHOM W AnuTenbHoM Harpese. [Mpu HeobxogumMocTu onpegeneHus
TemnepaTypHOro paclumpeHns 6eToHa nNpyM NOBTOPHOM BO3LEWCTBUN TemnepaTypbl
nocrne KpaTKoBPEMEHHOro MM ANMTENbHOrO HarpeBa K KO3ULMEHTY NMHEHON

TemnepaTypHo AedopMauumn oy crieayeT npubaBuTb abCoOMOTHOE 3HaYeHue

KoadpdpmumneHTa TemnepaTypHo ycagku 6eToHa .. Ans KPaTKOBPEMEHHOMO Wnn
OJMTEerNbHOro HarpeBa COOTBETCTBEHHO.
Tabrnmua 5.7



Homepa || PacuyeT Ha Harpes KoadhdpmumeHT nnHenHom TemnepaTtypHom
COCTaBOB
6eToHa
no
Tabnuue
5.1

nedopmaumm 6etoHa ey -10-6 -rpag -1 npm
Temnepatype 6eToHa, °C

50 || 100 [ 200 || 300 || 500 || 700 || 900 || 1100

1, 1a KpaTtkoBpemeHHbI || 10,0 || 10,0 |[ 9.5 || 9.0 - - - -
OrmrensHein 40 (| 45 |72 75

2,6 KpaTtkoBpemeHHbin || 9.0 || 9.0 [ 8.0 || 70| 6.0 | 50| - -
OnutensHbin 30 | 3,557 | 55 - -

3,7 KpaTtkoBpemerHbiit || 8,5 || 8.5 | 7.5 || 7.0 || 55 |45 4.0 | 3.0
OnuTtenbHbIn 25| 3,0 || 52 ] 55 - - - -

8 KpatkoBpemeHHbin || 9.0 || 9.0 |[8.0 | 70| 6.0 | 6.0 - -
[OnuTtenbHbin 20 || 3,0 [ 54 | 53] 50| 50

4,5, 9-11, || KpaTtkoBpemeHHbin || 85 || 85 || 75| 70 || 55 (451 4.0 | 3.0
23-25 OnutenbHbIN 1512514915345 35] 3,11 20

12-18, 27, || KpatkoBpemeHHbin || 5.0 || 5.0 || 55 (6.0 7.0 || 6.5 6.0 | 5.0
29,30 || dnuTenbHbIn -4,0 0 301431601 58(|54]1| 45

19-21 || KpatkospemeHHbin || 8,0 || 8.0 || 7.0 || 65| 55| 45| 40| 35
OnutenbHbIn 301 45 |53|52(4,7|36]|31]( 26

22 KpaTtkoBpemeHHbin || 4,0 || 40 ([ 35 (3.0 20| 10| - -
OnutensHbIn -3,0 0 1,515 1,0 0

26 KpatkoBpemeHHbIn || 4.3 || 4.3 || 3.8 |33 | 3.2 (24| 16| 0.8
[OnuTtenbHbIn 0,71 03118120122 141 0,6 | -0,7

28 KpaTkoBpemeHHbi || 5.0 || 5.0 |55 (50| 70| 68| 6.6 | -
OnuTtenbHbIn -4,0 0 3,11 33]6,0] 6,11 5,9

31, 32 KpaTtkoBpemeHHbin || 1,2 || 1.2 |[ 1.3 || 1.0 ||-1.2]/ 0.7 || 0.8 -
OnutenbHbIN -781-3,81(-1,1] 0,7 ||-0,2|| O

33 KpatkoBpemeHHbIi || -3.0 || -3.0 || -3.5|(-4.5|-3.0 |-2.8 || -3.5 || -4.7
OnutenbHbIn -8,0( -6,5(-53|-58|-4,5|-3,7|-4,5]| -5,7

34,35 | KpatkoBpemeHHbIn | 5.5 || 5.5 || 4.5 (3.3 (|32 24| 16| 08
OnutensHbIn 051 25|15|20(26]15]| 06| -0,2

36, 37 || KpaTkoBpemerHbin || 2,0 || 20 (1.5 | 1.0 | 06 || 0.4 ||-3.7 || -8.6
OnutensHbin 301 -15]-0,8]-0,7]-1,2|-0,5|[-4,6 || -9,5

Mpumevanve - Ons 6etoHoB coctaBa N 1 ¢ kapboHaTHbIM LIEGHEM (OONOMMT,

N3BECTHSK) KOSIMLINEHT ty; yBenuumBaeTcs Ha 1-10-f-rpag-1.




5.20 KoadhdmumeHT TemnepaTypHol ycaakm 6eToHa ., NpUHMMalT no Tabnuue
5.8. KoadhdmumeHT TemnepatypHom ycaakm 6eToHa NpuHAT:

npu KpaTKoBpPEeMEHHOM HarpeBe AnA nogbema Temnepatypbl Ha 10 °C/y u
6ornee;

npv ANWTENbHOM HarpeBe - B 3aBWCUMOCTU OT BO3AEWCTBUS TEMMepaTypbl BO
BpeMs aKCnIyaTaumu.

Tabrnuua 5.8
Homepa || Pac4yet Ha Harpes KoadhdpmumneHT nuHenHon TemnepaTtypHom
COCTaBOB
5 naedopmaumm 6eToHa . -10-6 -rpag -1 npu
eToHa R
o Temnepatype 6eToHa, °C
Tabnuue
5.1
50 || 100 || 200 || 300 || 500 || 700 || 900 || 1100
1-4 KpatkoBpemenHbinn|| 0,0 | 0,0 || 0.7 || 1.0 - - - -
OnuTtenbHbIn 6,01 55 | 3,0 25
5-11, 23- || KpatkoBpemennbin|| 0.0 || 05 || 09 || 11 || 1.5 || 14 || 23 || 3.2
25 OnuTtensHbin 7016535 281(25] 24| 32| 4,2
12-18, | KpaTkoBpemeHHbin|| 2.0 || 3.0 | 25 || 20 || 1.3 | 1.0 || 08 || 0.7
27,29, || OnuTtenbHbin 11,0(/ 80 || 50 || 3,7 || 23 || 1,7 || 1.4 || 1,2

30

N
(OV]

19-21 KpatkoBpemeHHbin || 0.5 | 2,0 | 1.5 [ 1.3 (| 1.4 || 1.6 || 21 || 23
OnuTtensHbin 55551321261 22] 25] 30| 3,2

22 KpatkoBpemeHHbin || 4.0 || 5.0 || 4.7 || 4.2 || 3.7 || 3.6 - -
OnutenbHbIN 11,0( 9,0 || 6,7 || 5,7 || 4,7 || 4,6

26 KpatkoBpemeHHblid | 6.6 (|76 || 7.1 || 7.1 || 55 || 43 || 5.0 || 6.0
OnutenbHbIn 11,6(116| 9,1 | 84 | 65| 53| 6,0 | 7,0

28 KpatkoBpemeHHbIii || 4.0 |50 | 46 || 41 || 13 | 1.2 | 1.0 || -
OnutenbHbIn 13,0(/10,0|| 7,0 || 5,8 || 2,3 || 1,9 || 1,7

31,32 || KpatkoBpemeHHbin || 4,0 || 4.0 || 3.5 || 3.0 || 20 || 1.0 - -
OnuntensHbin 3,0 0 1,51 15| 1,0 0

33 KpatkoBpemenHbin ([ 10,5 12,0 [ 11.5 ([ 11.3 |[10.7 || 9.9 |[{10.4 || 10.7

OnuTtenbHbIn 15,5(15,5((13,3(/12,6 |/ 12,2 (10,8 | 11,4 || 11,7
34,35 | KpatkoBpemeHHbili|| 6,3 || 7.8 || 7.3 || 71| 55| 43 | 50 | 52
[OnuTtenbHbin 11,3]/10,8(/10,3| 8,4 || 6,1 || 52 || 6,0 || 6,2

36, 37 || KpatkoBpemeHHbin || 1,7 || 3.2 || 3.0 || 4.8 || 5.0 || 5.1 || 9.3 || 14.3
OnutenbHbIn 6,71 6,7 53] 511 68| 60 10,2} 15,2

MpumeyaHwue - 3HaveHne KoadMLMEHTa & .. NMPUHMMAIOT CO 3HAKOM "MUHYC".




5.21 Mapky no cpefHen nNnoTHOCTU 6eTOHa €CTECTBEHHON BMAXXHOCTU MPUHUMAIOT
no tabnmue 5.1. CpeaHioto NAOTHOCTL GETOHA B CyXOM COCTOSIHUM MPU €ro Harpese

Bbiwe 100 °C ymeHbLwatoT Ha 150 kr/m3 . CpeqHIoto NIIOTHOCTb Xene3obeToHa npu

¢ £ 3% npuHumatoT Ha 100 Kr/M3 Gonblue cpefiHelt NIOTHOCTY COOTBETCTBYIOLLIETO
COCTOsIHWS GeToHa.

5.22 KoahdpmumeHT TennonpoBogHOCTH * BETOHa B CYXOM COCTOSIHUM MPUHMMAIOT
no tabnuue 5.9 B 3aBUCMMOCTM OT cpegHel TemnepaTtypbl 6eTOHa B ceyeHum

anemeHTa. KoadhdpmuneHT TennonpoBoAgHOCTM A OrHEYNOpPHbIX "
TENson3onsALMOHHBIX MaTepuarnos NpMHMMatoT no Tabnuue 6.2.
Tabnuua 5.9



Homepa COCTaBoOB

KoaddpmumeHT TennonposogHocth *., B1/(M-°C), 06bl4HOrO

GeToHa no 1 apOCTOWMKOro GETOHOB B CYXOM COCTOSIHUM NPU CPeaHen
Tabmmue 5.1 Temnepatype 6eToHa B cedeHun anemeHTa, °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 - -
23 037 0.39 0.46 0.52 0.58 -
0,43 0,45 0,52 0,58 0,64
29 044 0.46 0.52 0.58 064 0.70
0,50 0,52 0,58 0,64 0,70 0,76
24 0.27 0.29 0.34 0.40 045 0.51
0,38 0,41 0,45 0,50 0,55 0,59
30 0.31 0.34 037 0.43 0.49 -
0,44 0,46 0,51 0,56 0,60
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




MpmeyaHus

1 KoadpdmumeHTbl TennonpoBogHocTu 6eToHoB coctaBoB N 23 u N 29
npuBedeHbl: Hag 4vepTon Ans GeToOHOB cO cpedHen nnoTHocTbito 1350, nmoa
yepTon 1550; gna 6etoHoB coctaBoB N 24 n N 30 coorBetcTBeHHO 950 n 1250

kr/m3 . Ecrm cpeaHAaa NioTHOCTb OeToHa oTnM4aeTcs ot YKa3aHHbIX BEJNMM4UH, TO
B 9TOM Cly4ae KOSq)(bMuMeHT TennonpoBoaHOCTU NPUHUMAKOT MHTepI‘IOJ‘IﬂLI,VIeVI.

2 KoahdmLMEHT TENNONPOBOAHOCTU » OBbIYHOMO U XapOCTONKOro 6ETOHOB C
€CTECTBEHHOW BMaXHOCTbIO MOCIIE HOPMarbHOrO TBEPAEHWUS WM TEensioBoW
06paboTkm npu aTmMocthepHOM AaBreHuM M cpefHen Temnepatype OeToHa B
ceyeHum anemeHta o 100 °C cregyeT npuHMMaTtb MO AaHHbIM Tabnuubl,
yBenuyeHHbIM Ha 30%.

ApmaTtypa
Moka3satenu kayecTBa apmMaTtypbl

5.23 [Ons apMupoBaHuUs TeMnepaTypOCTOMKUX ene3oOEeTOHHbIX KOHCTPYKLWA
NPUMEHSIIOT ~ apMatypy, OTBevawllylo  TpeboBaHWAM  COOTBETCTBYHOLLMX
rocyaapcTBeHHbIx cTaHgaptoB [OCT 5781, TOCT 10884, [OCT 6727, [OCT
4543, TOCT 5949 un TexHnyeckumx ycrosun CTO ACUM 7 [3], crnegytowmx Knaccos u
MapokK:

CTepXHEBas apMaTypHas cTasb:

ropsidekataHas rmagkoro npodwmnsa knacca A240, nepvoandeckoro npodmns c
NMOCTOSIHHON M MEPEMEHHON BbICOTON BbICTYNOB (COOTBETCTBEHHO KOMbLIEBON U
cepnoBuaHbIn npodwmnn) knaccos: A300, A400, A500, A600, A800, A1000;

xornogHozedopmmpyemas nepuoguyeckoro npocunsa knacca B500;

NPOBOJIOYHAsA apmaTypHas cTanb:

XOSIOAHOTSIHYTasi  BbICOKOMPOYHas [Madkasi W Mepuoanveckoro  npodmns

knaccos By 1200-B , 1500;

apmMaTypHble KaHaTbl crnvparbHble cemunpoBosioyHble knaccos: K-1400 (K-7),
K-1500 (K-7) n peBsiTHaguaTunpoBosioyHble knacca K-1500 (K-19).

Ons xene306eTOHHbIX KOHCTPYKLUIA U3 XapocTovkoro 6eToHa nmpu Harpese
apmatypsbl Bbiwe 400 °C npeaycmaTtpuBaloT CTEPXHEBYIO apMaTypy W NpokaT u3:

nervposaHHow ctanu mapku 30XM;

KOPPO3MOHHO-CTOMKUX XAPOCTOMKMX W XapornpouHbIX cTanen mapok 12X13,
20X13, 08X17T, 12X189H9T, 20X23H18, 45X14H14B2M.

5.24 N3-3a pa3sutusa nnactmdeckux aedopmaniini U1 UsSMEHEHUsi CTPYKTYpbl CTanu
TemnepaTypa NpUMEHeHWs apMaTtypbl IMMUTUpYyeTcs cornacHo Tabnuue 5.10. B
npeaBapuTenbHO  HanpskeHHOW apmaType C  MOBbIWeHWeM  TemnepaTypbl
NpoucxXoaaT AOMNOMHUTENbHbIE MOTEPU NPEABAPUTENBHOIO HamnpsXeHusl, 4To eLle
Oornee orpaHndMBaeT Joryckaemylo TemnepaTypy HarpeBa npeaHanpsiKeHHOM
apmarypsbl.

Tabrnmua 5.10
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Bup v knacc apmaTtypbl, Mapka MpenensHo JonycTumas Temnepartypa, °C,
cTanu v npokara NPUMEHEHNS apMaTypbl 1 Npokarta,
YCTaHOBIIEHHbIX

rno pacyety NO KOHCTPYKTUBHbLIM
COo0bpaxeHNsIM

CTepxHeBas apmaTypa KIaccos:

A240, A300 400 450
A400, A500, A600, AT600, A800, 450 500
A1000

Hanpsiraemasi 150 -

MpoBoroYHasa apmaTypa Kiaccos:

B500, B, 1200-8,1500, K1400, 400 450
K1500
Hanpsiraemas 100 -

lMpokaT 13 cTanm Mapok:

BC13kn2, BCTt3lnc5, BCt3cn5, 400 450
BC13nc6

CTepxHeBas apmatypa 1 npokar u3
cTanu Mapok:

30XM, 12X13, 20X13, 500 700
20X23H18 550 1000
12X18H9T, 45X14H14, B2M, 600 800
08x17T

HopmaTuBHbIe ¥ pacyeTHble XapaKTepUCcTUKN apMaTypbl

5.25 OCHOBHOI NPOYHOCTHOWN XapakTeEPUCTUKOM apMaTypbl ABMSETCA HOPMaTUBHOE

COMPOTUBIIEHNE  HAMPSHKEHWIO Ry, MPUHMMaEMOe paBHbIM rapaHTUPOBAHHOMY
3HaYeHNIo Npefena TekydyecTn ¢ obecnevyeHHocTbio He MeHee 0,95 (Tabmmuya 5.11).

HopMaTvBHblE 3HAYEHWsI COMPOTMBIIEHUA CXATWIO Rs., MNPUHUMAOT PABHLIM
HOPMaTMBHbLIM 3HAYEHUSIM COMPOTMBIIEHUSI PACTSHKEHWIO, HO He Gonee 3HayYeHui,
oTBeYaLLWX npeaenbHbIM AedopMaLmsM CXaToro 6ETOHa, OKPYXaloLLEero cxaryto
apmatypy. HopmaTuBHble coONpoTMBREHUst npokata u3 ctamm Mapok BCT-3
npuHumatot no CI 16.13330.

Tabnuua 5.11


http://docs.cntd.ru/document/1200084089

Apmarypa, krnacc 1

HomuHanbHbI

HOpMaTVIBHbIe 3Ha4YeHnA

Mapka 'qmaMeTpMa“EMaTypbl’ CONMPOTUBIIEHNSI PACTSIKEHUIO gy
1 pacyeTHblE 3HaYeHNs!
COMPOTUBIIEHNSI PACTSHKEHMIO ATIS
npenernbHbIX COCTOAHMI BTOPOW
rpynnbl £ cor , MMa (HiMm2)
A240 6-40 240
A300 6-40 300
A400 6-40 400
A500 10-40 500
AB00 10-40 600
A800 10-32 800
A1000 10-32 1000
B500 3-12 500
By 1200 8 1200
By 1300 ’ 1300
B ;1400 4,5,6 1400
By 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, - 195
12X18H9T, 08X17T

45X14H14B2M - 315




5.26 PacuyeTHble 3HayeHWss COMPOTMBIIEHUA apmaTtypbl &; onpeaensoT no

dopmyne
R

R, = % (5.19)
3

KoadppmumeHT HapexHocTv ¥; Mo apmatype AN NpefenbHblX COCTOSHWIA
NepBoii rpynmbl NPUHAMALOT PaBHbIM:

¥; =1,1 - ana apmatypbl knaccos A240, A300, A400, A500;

¥; =1,15 - ona apmatypsl knaccos A600, A800;

¥; =1,2 - ana apmartypbl knaccos A1000, B500, By 1200-B 1500, K1400,
K1500;

¥; =1,3 - gna apmatypbl mapok 30XM, 12X13, 20X13, 12X18HIT, 20X23H18,
45X14H14B2M, 08X17T.

PacyeTHble COnpoTUBIEHNS NPOAOIEHON apMaTyphbl PACTSXKEHMIO £, U CxaTuio
;. Ons npeaenbHbIX COCTOSHMIA NEPBO rpynbl NpuBeaeHsb! B Tabnvue 5.12, ans
npegenbHbIX COCTOSIHUMA  BTOPOW rpynnbl  NpuBedeHbl B Tabmvue 5.1 (c

OKpYITeHNeM 3Ha4YeHUN).
Tabrmua 5.12



Apmartypa, knacc 1

PacuyeTHble conpoTueneHua apmMaTtypbl 4na

Mapka npeaenbHbIX COCTOsHMI nNepBoi rpynnbI, MMa (H/mm 2)
PaCTSHKEHMIO oxatmio Ry,
NpORONbHON, R, nonepevHown
(xomyTOB 1
OTOTHYTbIX
cTepxHen), R,
A240 215 170 215
A300 270 215 270
A400 355 285 355
A500 435 300 (400) 435
AB00 510 300 (360) 450
A800 680 300 (400) 500
A1000 815 300 (400) 500
B500 415 300 (360) 400
Bp 1200 1000 300 (400) 500
B, 1300 1070 300 (400) 500
B, 1400 1170 300 (400) 500
B, 1500 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, 150 120 150
08X17T
45X14H14B2M 245 195 245

MpymeyaHve - 3HadeHust R, B ckoGKkax MCMOMb3YT TOMbKO MpU pacyeTe Ha
KpaTKOBPEMEHHOE BO34ENCTBIE YCUMUIA.

PacueTHble 3Ha4€HVsi COMPOTMBIIEHUS TMOMEPEYHON apmMaTypbl (XOMyTOB W
OTOTHYTBIX CTEpPXHEN) Rz, CHWKAIOT MO CPaBHEHWIO C R; NyTEM YMHOXEHUs Ha

Ko3adpdmuneHT ycrnosus paboTsbl “¥;; = 0,8, HO npMHMMatoT He 6onee 300 Mla.

5.27 BrnwusHve TemnepaTypbl Ha W3MEHEHWE HOPMAaTMBHbIX W pacyeTHbIX
COMPOTUBIIEHNIN apMaTypbl YYUTLIBAIOT YMHOXEHNEM MPOYHOCTHbLIX XapakTepUCTUK
apMatypbl Mpy pacTsKEHMM W CxaTum Ha KoadpdmumeHT ycrnosus paboTbl

apmatypbl ‘¥ , onpegensembli no Tabnmue 5.13.
Tabrnmua 5.13



Bua nknacc || Koadpdm- || PacyeT Ha HarpeB || KoaddmumeHThl ycrosuin paboTsl apmaTtypbl
apmartypel, LMeHT o
MaPKH “¥s¢ , TMHENHOIO TeMMepaTypHOro pacLUMPeHUst
»apoCTONKOM apmatypbl @ U S Npy TeMnepatype ee
apmaTtypbl HarpeBa, °C
npokara
50- || 200 || 300 || 400 || 450 || 500 || 550 || 600
100
A240, KpaTtkoBpemeHHsiii || 1,00 [ 0,95 ([ 0,90 || 0,85 (0,75 0,60| 0,45]| 0,30
BCT3kn2, Vst
BCt3I'nc5,
BCt3cnb,
BCt3nc6
OnutenbHbIn 1,00(0,85(0,65(0,35( 0,15 - - -
B500 KpatkoBpemeHHsii || 1,001 0,90/ 0,85 (0,60 0,45/ 0,25/ 0,12 |{ 0,05
OnutenbHbin 1,00//0,80((0,60((0,30{0,10| - - -
B,,1200-B KpaTtkoBpemeHHsiii || 1,00 ([ 0,85 [ 0,70 || 0,50 |( 0,35 0,25 0,15]| 0,10
1500, K1400,
K1500
OnutenbHbIn 1,00(0,75(0,55(0,25( 0,05 - - -
A240, B500, B o KpaTtkoBpemeHHbin || 11,5((12,5] 13,0 ([ 13,5 13,6 || 13,7 13,8 13,9
) st W ANUTEnNbHbIN
1200+ By,
1500,
BC13cn2,
BCt3Inc5,
BCt3nc5,
BCT3nc6,
K1400, K1500
A300, A400, KpatkoBpemeHHsii || 1,00 1,00/ 0,95 ({0,851 0,75]| 0,60 || 0,40 |{ 0,30
¥si
A500
OnutenbHbIn 1,00(0,90(0,75(0,40( 0,20 - - -
AB00, A800, KpaTkoBpemeHHbivi || 1,00 |[0,85]| 0,75 ([ 0,65]| 0,55 || 0,45/ 0,30 || 0,20
A1000
OnuTtenbHbIn 1,00//0,80((0,65((0,30{0,10| - - -
A300, A400, " KpatkoBpemeHHbIii || 12,0((13,0(( 13,5 14,0 14,2| 14,4 | 14,6 | 14,8
A500, A60O, 3t W ANMTENBHBIN
A800, A1000
30XM " KpaTkoBpemeHHbivi || 1,00 (0,901 0,85(( 0,78/ 0,76 || 0,74 0,72 0,70
frd
OnuntenbHbIn 1,00(0,85(0,80([0,25([{0,15({0,08| - -




o KpaTtkoBpemeHHbini || 9,5 |[10,2] 10,7 ([ 11,2]/11,5([11,8] 12,1| 12,4
at W ANUTErNbHbIN
12X13, 20X13 y KpaTkoBpemeHHbivi || 1,00 (0,951 0,86 || 0,80/ 0,73 || 0,65/ 0,53 || 0,40
5t
OnutenbHbIN 1,00(0,93(0,83([0,70({0,45({0,13|| - -
o KpaTtkoBpemeHHbii || 12,0 [ 12,6 | 13,3 || 14,0 14,3 || 14,7 15,0 15,3
st N ANUTEnNbHBIN
20X23H18 y KpaTkoBpemerHbIivi || 1,00 |[ 0,97 (0,95 ([ 0,92/ 0,88 || 0,85 0,81 0,75
st
OnutenbHbIN 1,00( 0,97 0,93/ 0,77 0,50/ 0,30/ 0,18 || 0,08
o KpaTtkoBpemeHHbIii || 10,3 |[ 11,3 12,4 ([ 13,6 || 14,1 || 14,7 15,2 15,7
st Y ONMTENbHBIN
12X18H9T, KpaTkoBpemerHbiii || 1,00 |[0,72]| 0,65 || 0,62 | 0,58 || 0,60 || 0,57 || 0,56
08X17T Vst
[OnuTtenbHbIn 1,00//0,72|/0,65([ 0,621 0,58 0,55|/0,50 || 0,40
o KpatkoBpemeHHbIn || 10,5(( 11,1 ([ 11,4 11,6/ 11,8|[ 12,0 ([ 12,2 12,4
st Y ANMTENbHBIN
45X14H14B2M " KpaTkoBpemeHHbIii || 1,00 ([ 0,86/ 0,78 {[ 0,72 0,68 || 0,64 || 0,60 || 0,56
st
OnuTenbHbIn 1,00((0,86/ 0,780,701/ 0,63 0,55/ 0,43 0,30
o KpaTtkoBpemeHHbin || 10,5 ([ 11,1 11,4 ([ 11,6 11,8([12,0]| 12,2| 12,4
st W ArUTEnNbHbIN
A600, A800, g KpaTtkoBpemeHHbIv || 1,00 ((0,90 ([ 0,881 0,831/0,80((0,78 || 0,751/ 0,73
A1000, B1200- 5 W ArMTENbHbIN
Bp1500,
K1400, K1500,
BCt3kn2,
BC13I'nc5,
BCt3cn5,
BCT13nc6,
30XM, 12X13,
20X13,
20X23H18,
12X18H9T,
08X17T,
45X14H14B2M
PacueTHble conpoTnBneHus NpoaornbHOM apMaTypbl
Rs! = Rs'}Jst; Rscf = R.sc':'"sf- (5-20)
PacuyeTHble conpoTyBneHUsi NoNepeYvHon apmaTypbl:
Rowe = Bsw¥at- (5.21)




3HauyeHust koadpmumneHTOB ycnoBus paboTbl apmatypbl ¥y MPUHMMAOT MO
Tabnuue 5.13 B 3aBUCUMOCTHU:

OT TemnepaTypbl B LEHTPE TSHKECTU pacTAHYTOM apmaTypbl Mpu pacyeTte Mo
dopmynam (5.17,7.5,7.7,7.8,7.10, 7.11,7.13, 7.14, 7.24, 7.26, 7.28, 7.43, 8.48);

cxaTon apmatypbl - no ¢opmynam (5.17, 7.6-7.10, 7.12-7.14, 7.23, 7.25, 7.27,
7.28);

MaKkCUMarbHON ¢, monepeyvHon - no dopmynam (7.33, 7.57);
KOCBEHHOM apmaTtypbl - no dopmyne (7.50);
B 30HE aHKepOoBKM - Mo dopmynam (9.1, 9.4).

HdedopmaLmnoOHHbIe XapaKTepUCTUKN apMaTypbl

528 [Tlpu BO3gencTBUM  TemnepaTypbl  OCHOBHbIMM  AecopMaLOHHBIMU
XapakTepycTMKkamMu apmaTtypbl SBRSIOTCA 3HAYEHWUs OTHOCUTENbHBLIX AedopMaLinii
YOMMHEHUS! apmaTtypbl £, NpU  OOCTWXKEHUM  HanpPsXKEHUsSIMU  PacyeTHOro
conpotuenexnus E; W momyns ynpyrocTu apmatypbl £y U koadpuumeHTa
TIMHEWHOro TemnepaTypHOro pacLumpeHns apmatypbl ;.  3Ha4eHusi

OTHOCUTENbHBLIX AedopMaumnii - apmaTypbl £, ONPedensoT Kak ynpyrue npu

3HAYEHMM CONPOTMBIIEHUA apMaTypbl ;.

s Rsf
0= (5.22)
st

3HayeHVss MoZynsl ynpyroctu apmatypbl £; MPUHUMAOT OOMHAKOBBIMM MU
pacTsbkeHun n cxatum (Tabnmua 5.14).
Tabnuua 5.14

Knace v mapka apmatype! Mogyrnb ynpyrocti apMatypsl 2, -105,
MMa (Hivm?2)

12X13, 20X13 2,2

A240, A300, 30XM 2,1

A400, A500, B, 1200-B.,1500, 20

20X23H18, 08)(1'171', 12)?18H9T,

45X14H14B2M

A600, A800, A1000, 1,9

B500, K1400, K1500 1,8

529 BrwvsHMe TemnepaTypbl Ha W3MeHeHWs MoAyns YnpyroctT apmMartypbl

YYUTLIBAIOT YMHOXEHMEM MOAYMSA YNPYrocTy apMartypbl £, Ha KoadpdmumeHT 5

Esf = E.sl'ss . (5-23)

3HaueHns koadpdmumenTa £, npuHMMaroT no Tabnuue 5.13 B 3aBUCMMOCTM OT
TemnepaTypbl B LLEHTPE TSHKECTU:

pacTsiHyTOM apMaTypbl - Npu pacyeTte no dopmynam (5.18, 6.20, 7.5, 7.19, 8.10,
8.13, 8.15, 8.37, 8.47);

cxaton apmatypsl - no dopmynam (5.18, 6.21, 8.14, 8.38).



530 B kayecTBe pacyeTHOM AuarpaMMbl COCTOSHUSA  (AedopMMpOoBaHWs)
apmaTtypbl,  YCTaHaBnMBaOLWIEN  CBA3b  MeXOy  HanpshkeHUsMU d; U

OTHOCMTENbHBIMU  AedopMaLmsaMn 5;  apMaTtypbl, MNPUHUMAOT ABYXIMHEVHYIO
avarpammMy (pUCyHOK 5.2), KOTOpYIO MCMOSMb3YIOT NpU pacyeTe Xene3obeToHHbIX
anemeHToB no AedopMaumoHHONn moaenu. [narpammbl COCTOAHMS apMaTypbl Npu
PacTSPKEHNUN U CXATUM MPUHUMAIOT OANHAKOBLIMU.

PucyHok 5.2 - IByxnuHeHas agnarpaMmma pactaHyTon apmaTtypbl

Gl
20-300°C
o a=R, |
I >300-800°C !
o0 ~R,

o | | &

€9 €y €n €y

PucyHok 5.2 - IByxnvHenHas guarpamma pacTsHyTOn apMaTtypbl

HanpshkeHus B apmaType @, Onpegensior B 3aBUCUMOCTU OT OTHOCUTENbHbIX

nedopMaLuii £; COrMacHo AuarpaMme COCTOSHUS apMaTypbl Mo opMynam:
npn 0< =, < 55

o5 =558, (5.24)

npu £:n & £s it £52

05 = Ry. (5.25)

3HauyeHue oTHocuTerbHOM AedopMaummn ;5 = 0,025.

3Hayenust E; npuHumatoT no doopmyne (5.23) u R, - no doopmyne (5.20).

5.31 C noBbilweHnem TemnepaTypbl KO3MUMEHT TemMnepaTypHOro pacLuMpeHust

apMaTypbl oy YBEMMYMBAETCH U 3HAYEHWs ero nMpuHUMatoT no Tabrmue 5.13 B
3aBWUCKMMOCTM OT Klacca U MapKu apMaTypbl U TEMMNepaTypbl ee HarpeBsa.

6 PacuyeT aneMeHTOB OETOHHbLIX U
Xene3o0eTOHHbIX KOHCTPYKLUM Ha
BO34enCcTBMe TeMmnepaTypbl

PacueT TemnepaTtypbl B 6€TOHe Xerne306eTOHHbIX
KOHCTPYKLNMA

6.1 Pacuer pacnpepeneHvsi Temnepatypbl B Xene300ETOHHbIX KOHCTPYKLMSIX
npou3BOaAT ANA  YCTaAHOBMBLUErOCA TENMOBOTO MOTOKAa METOAOM pacyeTa
TemnepaTypbl OrpaXgaroLmx KOHCTPYKUMA. TemnepaTypy apmaTtypbl B CeYeHUsX
ene3o0eTOHHbIX KOHCTPYKLMIA NMPMHUMAIOT paBHOW TemnepaTtype 6eToHa B MecTe
ee pacrosioXeHns.

6.2 [na KOHCTPYKLUWUWA, HaxoOsLWMXCH Ha OTKPbITOM BO3ayxe, KoadxpmumeHT

TENMOOTAAYM  HapYXHOW  MOBEpXHOCTU ,, BT/(M2-°C), B 3aBucumoCTM OT
npeobnagaroLLen CKOpOoCTM BETPA 3UMOW 1 NETOM OonpeaernsieTcs no opmyne

o, =58+116:fv (6.1)



rae v - CKopocTb BeTpa, M/C.

Mpn onpepeneHu HanmbOMbLUMX YCUIMIA B KOHCTPYKUMM OT BO3AENCTBUSA
TemnepaTypbl, a Takxe Npu onpefeneHuM MakcumarbHOW TemnepaTypbl Harpesa
6eToHa W apmaTypbl UCXOOSAT M3 MaKCUMarnbHOW CpedHuX CKOpocTen BeTpa
(pymbbl) 3a Utonb UM iHBapb, NOBTOPAEMOCTb KOTOpbIX cocTaBnsieT 16% u 6onee,
cornacHo CHwulM 23-01, HO He meHee 1 M/C.

6.3 TemnepaTypy 6eTOHa B CeYeHMsIX KOHCTPYKLMIA Npu ero HarpeBe B npouecce
aKcnnyatauum OMpeaensioT TEennoTEXHUYECKMM pacyeTOM yCTaHOBUBLLErOCS
noToka Tenna Mpuv 3agaHHOW MO MPOEKTY pacyeTHoW TemnepaType paboyero
NpOCTPaHCTBa UMM BO3A4yxa MPOM3BOACTBEHHOTO MOMELLUEHWs. [na KOHCTPyKUUiA,
HaxogsLWWXCA Ha OTKPbITOM BO3AyXe, HauMeHbluMe U Hanbonblume TemnepaTypbl
6eToHa M apmaTypbl OnpedenstoT COOTBETCTBEHHO MPU MUHUMaNbHOW 3UMHEN U
MaKCUMarnbHOW NeTHeN TemnepaTypax Hapy>HOro Bo3gyxa panoHa CTpouTenbCcTBa.

6.4 TennoTexHNYeckun pacyeT CTaTUYEeCKM HEeoNpeaenMbIX KOHCTPYKLIWNA,
paboTalowmx B YCINOBUSX TEMMEpaTypHblX BO3AEWCTBWIA, MNPOU3BOASAT Ha
pacuyeTHyl0 TemnepaTypy, Bbi3biBalowyto Hambornbwme ycunmsa (B 4.12). [Mpu
pacueTe HauMbOorbLUMX YCUIMIA OT TEMMEPATYPHbIX BO3OENCTBUA B KOHCTPYKLIMSIX,
HaxoOsLWXCA Ha OTKPbITOM BO3Ayxe, TemnepaTypy 6eToHa BbIMMCNAOT
COOTBETCTBEHHO MO PacYeTHOW METHEN WnM 3UMHEN TemnepaType HapyXHoro
BO34YyXa.

6.5 KoadhdwmumeHT TennonpoBogHocTn 6eToHa », BT/(M-°C), B CyXxOM COCTOSIHUM
NPUHAMAIOT B 3aBMCMMOCTW OT CpegHeil Temnepatypbl 6eToHa B CeveHuu
anemeHTa (Tabnmua 5.9).

0N KOHCTPYKLMWWA, HaxoOsWMXCsi B MOMELUEHWM WM Ha BO3dyxe, HO
3alYLLEHHBIX OT BO34ENCTBUS BeETPa, KOI(MULMEHT TEMMOOTAAYU HaPYXHOM

NMOBEPXHOCTU ¢, MPUHUMAKOT B 3aBUCUMOCTM OT TemnepaTypbl HapyXHON
MOBEPXHOCTM 1 BO3ayxa Mo Tabnmue 6.1.

Tabnvua 6.1
Kos HUEHTE 3HauyeHus1 KoapPULIMEHTOB TENSIOOTAAYN HAPYXHON ¢, U
BHYTPEHHEN ©; NMOBEPXHOCTEN KOHCTPYKLUMKM BT/(M-°C) npun
TemnepaType NoBEPXHOCTU M Bo3ayxa, °C
- /1011501 100 || 200 |{ 300 || 400 || 500 |{ 700 || 900 || 1100 || 1200
50
6 ([8]10) 12 || 17 || 22 || - - - - - -
aﬂ
o - ||-||10{ 10 || 10 || 12 || 15 || 20 || 40 || 70 || 120 || 150
1

6.6 KoadpdmumeHT TennooTaaun BHYTPEHHENW MNOBEPXHOCTU KOHCTPYKLMWN iy
Haxo4aT MeTOAOM pacuyeTa Tenronepefayn Kak [AOfs  Crydas  CIIOXHOro
TennoobMeHa, M MpW OnpegeneHun pacnpepeneHns Temnepatypbl 6eToHa mno
CEYEHVI0 aNeMeHTa AOonycKalT ero NpUHMMaTb B 3aBUCUMOCTW OT TeMMepaTypbl
BO34yXa NpPOU3BOACTBEHHOIO NOMELLEHMsI UM paboyero NpocTpaHCTBa TEMSoBOro

arperata, KaK ansa o, .

6.7 Tepmuyeckoe conpotuBneHue Ay (M2-°C/BT) HEBEHTUIMPYEMON BO3AYLLUHOM
NPOCIONKM NPUHUMAIOT HE3ABMCMMO OT €€ TOMLWHbLI U HanpaeneHus paBHbiM 0,140
npu 50 °C; 0,095 - npun 100 °C; 0,035 - npn 300 °C 1 0,013 - npn 500 °C.

6.8 lpn cTauMoHapHOM HarpeBe KOHCTPYKLUM, COCTOSLLEN W3 x -CIOeB, CO
CTOpOHbI Gornee HarpeTol MOBEPXHOCTU TemnepaTtypy Martepuana &, Mexay

crnosimu # —1 1 »# onpepensitoT nNo copmyre

1 n-1
b =&~ - 2R |; (6.2)

1

Temneparypy martepuasa 6oree HarpeToin NoBepxHOCTH £ - Mo opmyre
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fp =4 -Qa—l_; (6.3)

a TemnepaTypy Matepuaria MeHee HarpeTon NOBEPXHOCTM Z,; - MO dopmyrie

bos =t Q[& Al (6.4)

B TpexcrioiHoi KOHCTPYKUUM TemrepaTypy Matepuarna Mexgy nepsbiM U
BTOPLIM CIIOSIMU1, CYUTasA Criow OT Goriee HarpeToi MOBEPXHOCTU, BLIYMCISIOT MO

dopmyre

1
tp ST Q[a_ + Rl s (6.5)
1

a Mexay BTOPbIM M TPETLUM CIOsSIMU - MO dhopMyre

1
g =4 —Q[;*' R+ Ry (6.6)
1

TemnepaTypa MeHee HarpeTomn NoOBEPXHOCTY TPETLETO CIIos paBHa

1
fes =4 ~ Q[; +R Ry +Es. (6.7)
1

Tennosow notok ) (BT/M2) onpeaenstoT U3 BbIpaXeHWs!

o= é (& —t,) , (6.8)

roe i - TemnepaTtypa Bo3dyxa MPOV3BOACTBEHHOTO MOMELLEHUS UM paGoyero
npocTpaHCTBa TENMOBOrO arperara;

£, - TemMnepaTtypa HapyHoro Bo3ayxa.

Conpotuerenve Tenmnonepeaade &y (M2-°C/BT) MHOTOCMOMHON KOHCTPYKLMM
paBHO

RD=L+RI+R2+__+RH_1+R” +L‘ (6.9)
oy Xy
8y 83 By By
e By = Ry R T B T
M ) Mt A
Ry, Ry, ..., Ryy, R, - TEpMUYECKOE COMPOTUBIIEHME MaTepuara B OTAEerbHbIX

CIOSAX KOHCTPYKLUW, MPOHYMEPOBAHHbLIX CO CTOPOHbLI HarpeBaemMoun NoBEPXHOCTU, M
2.°C/BT;
&1, 89, .., dyoq, By - TONUWHA OTAENMbBHBIX CMOEB, M;

M, Mg, e Apo, Ry - KO3MMLMEHTHI TEMNONPOBOAHOCTY MaTepuarnoB B
CMOsiX KOHCTPYKLMW, MPUHMMaeMble B 3aBMUCKUMOCTU OT CpefHeil TemnepaTypbl
crosi, Bt/(m-°C).

6.9 [llpu pacyeTe pacnpepeneHnss TemnepaTtypbl MO TOMWMHE KOHCTPYKLMU
HeOOXOAMMO YuYuTbIBaTb pas3nMuue nrowafen TennooTAalolWwen BHYTPEHHEN U
Hapy>XHOW NOBEPXHOCTEN:

npy KPYroBOM O4YepTaHuM, ecnm TomnwmHa cTeHkn Gonee 0,1 HapyxHOro
avamMerpa;

npy KBaAPaTHOM MMM NPSMOYrONbHOM OYepTaHuW, eCniv TONLWWHA CTeHKM Bornee
0,1 onMHbI 6OsbLLEN CTOPOHI;

npy NPOM3BOSbHOM OYEpPTaHWW, eCcriv pasHuua B NIoWaasxX TEnnooTAarowmx
BHYTPEHHEN N HapyHoW nosepxHocTen 6onee 10%.

[na TpexcroiHOM KOHCTPYKLUM OrpaXaeHusi C y4eTOM pasnmumns B NroLagax

TenrooTAaoWX BHyTpeHHel A;; 1 HapyxHol 4,; noBepxHocTe:



Temneparypa mMatepuana 6osee HarpeToi NOBEepPXHOCTM

£
tyr =y ; (6.10)
031-441-5
TemMneparypa Mmatepuana Mmexay nepsbiM U BTOPbIM CIloAMU
1 2R
ty =t —Q——+ -1 (6.11)
! a:'fiis Ax’s % J1'511
TemnepaTypa maTepuarna Mexay BTOpbIM U TPETbUM CIIoAMM
1 2R DRy
Bpn =& — (2 + : ; (6.12)
: ol A tdA A+
TeMnepartypa MeHee HarpeT0|7| NOBEPXHOCTU TPETbEro criosa
1 2R 2R 2R
ty =t~ 0 Bl g EEa g on (6.13)
0!1-_441-5 -’q:'s * Al Al 4 AQ A2 * Aes

ConpoTvBreHve Tennonepeaaye KOHCTPYKLMM pacCYUTLIBaLOT No doopmMyne

1 2R, 2R, 2R, 1
= :; % + + , (6.14)
I:"'J"‘q!'s "ql'.s +A1 Jll1 * "QZ AZ +Ae5 oty A

g7 es

Ry

roe A; wn 4, - pacyeTHble Nnowaay TENNOOTAAIWMX BHYTPEHHEN U HapYXHOM
NoBEpXHOCTEN;

ﬂl n 4‘12 - pacyeTHble nnowann KOHCTPYKUUMX Ha rpaHuue Mexay nepsBbiM U
BTOPbIM U MexXxay BTOPbIM N TPETbUM CIIOAMMU.

6.10 BbluMcrneHHble TemnepaTypbl He [OOMmkHbl  MpeBbIWATb  NpeaenbHo
JonyctTuMmble TemnepaTypbl NpumeHeHns 6etoHa no FTOCT 20910 v apmatypbl no
Tabnumue 5.10.

6.11 B pebpuCTbIX KOHCTPYKLMSX, KOrda HapyKHble NOBEPXHOCTN BETOHHbIX pebep
1 TENoBOW U30NALMM COBNaaatoT, pacyeT TeMnepaTtypbl B 6eToHe Npon3BoasiT Nno
ceyeHuto pebpa. Ecnm 6eToHHble pebpa BbICTYNAT 3a HapyHYH MOBEPXHOCTb
TENsioBo/ u3onAuMKM, pacyeT TemnepaTypbl B GeToHe peGpa BbINOMHAT MO
MeTo4aMm pacyeTa TemrnepaTypHbiX MOMel WM No  COOTBETCTBYHOLLMM
HOpPMaTMBHBIM JOKYMEHTaM.

6.12 Pacuyer pacnpegeneHvuss Temnepatyp B CTeHKax OOpOBOB W KaHamnos,
pacnosfioXeHHbIX MoA 3emren, [oMyCKaeTCsi NPOM3BOANUTD:

AN KPaTKOBPEMEHHOrO HarpeBa - MNPUHMMAs CeyeHue Mo BbICOTE CTeH
HEepaBHOMEPHO HarpeTbiM C MNPAMONMHENHBIM pacnpefeneHnemM Temnepartyp

6eToHa U KoathdMLMEHTa TENnooTAauYN HapyKHOW MOBEPXHOCTUM CTEHKM ¥, - NO
Tabnmue 6.1;

A0S AIUTENbHOro Harpesa - NPUHUMALOT CeYeHre Mo BbICOTE CTEH PaBHOMEPHO
HarpeTbIM.

6.13 KoadhpmumeHT TennonpoBOAHOCTM * OFHEYMOPHbIX M TENsIoU3oNALMOHHbIX
MaTepuvanoB NpyHMUMatoT no Tabnmue 6.2.
Tabnumua 6.2
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N MaTepuan CpegHsia || MNpepenbHo || KoaddmumeHT TennonpoBogHOCTH
n.n. NAOTHOCTb || AonycTuMas ., BT/(M-°C), OrHeynopHbIX 1
B CyXOM || TEMMEPATYPA || TennomsonsLMOHHLIX MaTepuanos
COCTOAHUN, “pV'M?HeHV'F'r B CYXOM COCTOSIHUM Mpy cpeaHen
Kr/im3 C Temnepatype maTepuaros B
ceyeHun anemeHTa, °C
50 || 100 || 300 || 500 || 700 || 900
1 ||UN3nenus OrHeynopHble 1900 - 0,73([0,77(0,88([1,01][ 1,14 1,27
LAMOTHbIe
2 ||WN3penus LLAMOTHblE 400 1150 0,13([0,14(0,17|{0,20]( 0,23/ 0,27
NerkoBecHble
3 || Toxe 800 1270 0,23((0,24(0,29((0,34]0,38 (0,43
4 " 1000 1300 0,34|/0,35(/0,42|(0,491/0,56 || 0,63
5" 1300 1400 0,49(/0,56/ 0,58 (0,65 0,73/ 0,81
6 ||W3pnenus OrHeynopHble 1900 - 1,601(1,621(1,70( 1,78 1,85( 1,93
AnHacoBble
7 ||W3penunsa nvHacossble || 1200-1400 1550 0,57(/0,58([0,64[0,70([0,75({ 0,81
TerkoBecHble
8 || V3penusa kaonmHoBble 2000 - 1,79((1,80( 1,86 1,90 1,95|| 2,01
9 ||N3pnenua 2600 - 1,76(1,74|(1,6811,65(/ 1,601 1,55
BbICOKOMMHO3EMUCTbIE
10 || N3penus OrHeynopHble 2700 - 6,00(/5,90((5,36|[{4,82|[4,30] 3,75
MarHe3uToBble
11 ||U3penusn 2800 - 4,02((3,94( 3,60 3,28(/2,94 | 2,60
BblCOKOOTHEYMNOPHbIE
NepuKIasoxpoMUTOBbIE
12 ||U3penusa 2950 - 2,742,711 2,54 |[ 2,36 2,18 || 2,01
BbICOKOOTHEYMNOPHbIE
XpOMOMarHe3uToBble
13 || Kupnny rmHaHbIR 1700 - 0,56(0,59(/0,70([0,81( - -
0ObIKHOBEHHbI
14 ||U3penusa 350 900 0,09((0,10{0,13|/0,15] 0,18 -
NeHoaMaToMUTOBbLIE
Tennou3onsaLMOHHbIe
15 || To xe 400 900 0,10/(0,11{0,14|/0,16(0,19|| -
16 || agenusa guaTtoMmnToBbLIE 500 900 0,12([0,13([{0,19((0,23](0,28]| -
Tennou3onsaLUOHHbIE




17 || Toxe 600 900 0,14/ 0,15|/0,21[0,25(0,30| -
18 || MaTbl MMHepanoBaTHble 75-100 600 0,05](0,06(0,11(0,15]|f - -
NPOLUMBHbIE Ha
MeTarnnnM4eckon ceTke
19 || MaTbl MMHepanoBaTHble 125 600 0,05(0,06/10,11([0,16{ - -
NPOLUMBHbIE
20 || Toxe 150 600 0,05(0,06/10,11([0,16{ - -
21 || MmuTbl u MaTbl 50-75 400 0,05(0,07(0,13| - - -
TENoN30NALNOHHbIE U3
MUHeparbHOW BaTbl Ha
CUHTETUYECKOM
CBSA3YOLLEM
22 || Toxe 125 400 0,05|(0,07{ 0,11 - - -
23 ||" 175 400 0,05(0,07|10,11]| - - -
24 || Matbl 150 1100 0,05((0,06{/0,12(0,18] 0,24 || 0,31
TENSION30MIALNOHHbIE U3
BaTbl KAOIIMHOBOIO
cocTaBa
25 || To xe 300 1100 0,06{0,07(/0,13|[0,19/ 0,25/ 0,35
26 || U3penua n3 cTeknsHHoro 170 450 0,06(0,07(0,14| - - -
LuTanensHoro BosiokHa
27 || Meprutodocgorenesbie 200 600 0,07|0,08/10,10([0,12{ - -
n3nenus 6e3
A, POV3ONSALMOHHO-
YNPOYHSIIOLLErO MOKPbLITUSA
28 || Toxe 250 600 0,08(0,09/10,11([0,14{ - -
29 ||" 300 600 0,08(/0,09(0,14 (0,16 - -
30 || MepnutouemMeHTHble 250 600 0,07(/0,09(0,13([0,16( -
msnenus
31 || Toxe 300 600 0,08((0,10{0,14|{0,17| - -
32 ||" 350 600 0,09(0,11)/0,15([0,18( - -
33 || MeprmTokepammyeckne 250 875 0,08{0,09|/0,12([0,16{ 0,19 -
nsgenus
34 || Toxe 300 875 0,09((0,10{0,13|[0,17]/0,20(| -
35 ||" 350 875 0,10{/0,11]/0,14 (0,18 0,21 -




36 ||" 400 875 0,11//0,12{0,15|[0,19]0,22|| -
37 || 3BecTKOBO- 200 600 0,07(/0,08(0,10([0,12(f - -
KPEeMHe3eMUCTble
nsgenus
38 || U3penus Ha ocHoBe 120 1200 0,06 (/0,07 {[0,10([0,14 (0,17 |{ 0,21
KPEMHE3EMHOro BOJIOKHa
39 || CaBenutoBble nsnenus 350 500 0,08(/0,09([0,11|f - - -
40 || To xe 400 500 0,09((0,10{0,12|| - - -
41 || BynkanutoBble usgenus 300 600 0,08(/0,09(0,11[0,13(f - -
42 || To xe 350 600 0,08(/0,09(0,11|{0,14]| - -
43 ||" 400 600 0,09((0,10{0,12|{0,14]| - -
44 || MeHocTekno 200 500 0,08(0,09//0,13| - - -
45 || AcbecToBEpPMMKYIMTOBBIE 250 600 0,09(/0,11{0,16|{0,21] - -
NNUTbI
46 || To xe 300 600 0,10((0,11{0,16|{0,21] - -
47 " 350 600 0,10(/0,12{0,17|{0,22] - -
48 || U3penus 350 1150 0,11|/0,12{0,15|[0,19]| 0,22 ([ 0,29
MYJIIMTOKPEMHE3EMUCTLIE
OrHeynopHble
BOJOKHUCThIE
Tennou3onsaLUOHHbIE
MapKu
MKPB-350
49 || DnatomutoBas KpoLuka 500 900 0,01[0,03([0,06([{0,10](0,13](0,17
06 oMoKeHHasn
50 || BepMuKynuT BCNyYEHHbIN 100 1100 0,07(/0,091/ 0,14 {(0,20/ 0,26 || 0,31
51 || Toxe 150 1100 0,08((0,091/0,15|[0,21]|0,27 || 0,32
52 ||" 200 1100 0,08(/0,10{/0,15|(0,21]|0,27 || 0,33
53 || Ac6o3yput 600 900 0,17(/0,18( 0,21 (0,24 | - -
54 || KapToH acbecToBbIi 1000-1300 600 0,16(/0,18(0,20|{0,22| - -




Mpumeyanne - KoadpmumeHT TennonpoBOAHOCTM *.  OrHeymopHbix (nosvumm 1-13) un
Tennomn3onsiUUOHHbIX (No3uunmn 14-54) matepumanoB ¢ eCTECTBEHHON BaXHOCTbIO Npu cpeaHen
TemnepaType HarpeBa Matepuana B cedeHum anementa o 100 °C cregyer npuHMmarb Mo
TabrMYHbIM JaHHBIM, C yBenu4eHnem cootBeTcTBeHHO Ha 20 n 10%.

PacueT gecdhopmauuit oT BO3gerMCcTBUA TeMnepaTypbl

6.14 Pac4yeT gedopmanii, Bbl3BaHHbIX HAarpeBaHMEM 1 OxnaxaeHneM 6EeTOHHbIX U
KENe306ETOHHbIX 3NIEMEHTOB, [OJDKEH NMPOM3BOAMUTLCS B 3aBUCMMOCTU OT Hamn4ums
TPELWH B pacTsHyToM 30He 6eToHa W pacnpenerneHus Temnepatypbl 6eToHa no
BbICOTE CEYEHUNS IneMeHTa.

6.15 lMpu pacyeTe 3MemMEHTOB, MOABEPralWYXCA HarpeBy, MOSIOXEHWe LeHTpa
TSDKECTU BCEro CeveHust GeToHa UMM ero CXKaToW 30Hbl, a TaKke CTaTUYEeCKMi
MOMEHT U MOMEHT MHEpLUWW BCEro CeYeHust criedyeT onpenensTb, NPUBOAsA Bce
ceveHue K HeHarpeTomy, 6oree NpoYHOMYy GETOHy.

6.16 [ns anemeHTa, BbINOMHEHHONO M3 OAHOrO Buaa GeToHa, ecrv Temnepatypa
6eToHa Hanbonee HarpeTon rpaHn He npeBbiwaeT 400 °C, ceveHne He pa3duBatoT
Ha 4acTu 1 MOMEHT MHEPLIUM NMPUBELEHHOIO CEYEHNS NPUHMMAETCS paBHbIM

hz
ved = —A’j“'z : (6.15)

I'Ile KpaTKoBpeMeHHOM Harpese npueeneHHasa niowanb OeToHa

(6.16)

roe Ep; - Modyrnb YNpyrocTu Harpetoro 6eToHa onpeaensoT no cdopmyre (5.9).

6.17 Korga Temnepatypa 6eToHa Hanbornee HarpeTon rpaHn CeYeHUst NPEBbILAET
400 °C B MpsSIMOYrofibHOM CEYEHWM JMEMEHTA, BbIMOSIHEHHOM K3 OAHOMo BuAa
©eToHa, ceveHre Mo BbiCOTe pa3bMBalOT Ha ABe YacTW, MMHUS pasgena AormkHa
npoxoauTtb Mo 6eToHy, umetowemy Temnepatypy 400 °C. B aByTaBpoBbIX U
TaBPOBbIX CEYEHMUSIX SIEMEHTOB, BbIMOMHEHHbIX M3 OOHOrO BMaa GeToHa, NMHUA
pasgena [gorbkHa NpoxoauTb MO rpaHule mexay pebpom v nonkon. B anemeHTe,
CeyeHne KOTOporo Mo BbICOTE COCTOUT W3 pasfMyHbiX BMOOB OETOHa, IMHUS
pasgena AormkHa NPoXoanTb Mo rpaHuLe 6eToHOB.

MpM KpaTKOBPEMEHHOM HarpeBe npueedeHHast nrowanb “heq: i-n yactun
CeyeHus, Ha KOTopoe pa3buBaloT BCE CeYeHWe IMeMeHTa, OMnpeaensloT no

dopmyre
_ A By

-‘q'red,z' - E—E;, (6-17)

rae Zges - MOAYNb yNpyrocTv 6EToHa i - YacTy CeYeHnst ONPeaensitoT no opmyre

(5.9), B KOTOpOW KOICPPULMEHT Hp; MPUHUMAKOT B 3aBMCMMOCTU OT cocTaBa M
TemnepaTypbl 6eToHa B LEHTpe TsKeCcTM Nrowaam i-i 4YacTu CeyveHus.

KoapduuneHT Sy OonyckaeTcs onpenensTs B 3aBUCUMOCTU OT  CpeaHeit
TemnepaTypbl 6ETOHA i - YaCcTn CeveHust.

6.18 [Inst anemeHTa, CeYeHNe KOTOPOro Mo BbICOTE COCTOUT U3 Tpex BUaoB GeToHa
WM [BYTaABPOBOIrO CEYEHWsl, BbIMOMHEHHOTO W3 opHoro Buaa OeToHa, ecnu
TemnepaTtypa 6etoHa Hanbonee Harpeton rpaHu npesbiwaeT 400 °C, ceyeHue
pa3buBatoT Ha Tpu YacTu (pUCyHok 6.1).

PucyHok 6.1 - CxeMbl pa36MBKM HA 4acTu NO BbICOTe MPSAMOYrofibHOro, TAaBPOBOIO U
ABYTaBPOBOro ce4eHUI INeMeHTOB
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a-Ha24acTy; 6 - Ha 3 4acTu; B - Ha 4 yacTty; L. T. - LeHTp TsKeCcTu NpuBeAEeHHOTO

, iy - HambonbLwas TeMnepaTypa 6eToHa 1-1, 2-ih,... i -1
yacTen ceveHust

ceveHus; i, fpa, ...

PucyHok 6.1 - CxeMbl pa3burBkuM Ha HaCcTW N0 BbICOTE NPSIMOYrofibHOMo, TAaBPOBOrO U
[OBYTaBPOBOrO CEYEHWIN 3NIEMEHTOB

6.19 Bo Bcex cryyasx pacyeta apMaTypy paccMaTpuBaloT Kak CaMOCTOSITENbHYO

YyacTb cedyeHus. lnowanb HarpeToit pacTaHyToin A, n cxaton A; apmatypsl
NpUBOASAT K HEHarpeToMy, 6onee npoyYHoMy 6ETOHY No chopmyram:

A

red = As0; (6.18)

As,red = Asal y

(6.19)

rae 4 red , %k red - COOTBETCTBEHHO NPUBEAEHHAS NIOWAAL PACTAHYTON U CHKATOM
apmarypbl.
KoaddpmumeHTbl NnpuBeaeHns apmatypbl kK 6onee npoyHoMy OeToHy:
pacTaHyTON apmaTypbl:

a=—L. (6.20)
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CXaToMn apmaTypsbl:

- Esf

"5 (6.21)

roe g, E'sf - MOAYNM YMpPYrocTW PacTSHYTOM W CxaToW apmaTypbl, KOTopble
onpeaenstoTcsa no dopmyre (5.23).

6.20 MNpurBeaeHHbLI MOMEHT MHEpLUK i - YacTu ceveHns
Aoy klz
T T (6.22)

PaccTosHue oT LeHTpa TSeCTM i -TOM YacTu CeYEHUst A0 HaMEHee HarpeTon
rpaHn 3N1eEMEHTa, OTHOCUTENBHO KOTOPOW ONPEAENSIOT LLEHTP TSXKECTU CEYEHUS

v =k =k +05k;. (6.23)

PaccTosiHne oT LeHTpa TSKECTU i-TOW 4acTU CEYEHUs] OO0 LIEHTpa TSHKeCcTU
BCET0 NPVBEAEHHOTO CeYeHnst

Yo =¥ T Ve (6.24)

6.21 TemnepaTypHOe yASNMHEHWE LeHTpa TSHKEeCTW i- YacTn BETOHHOro ceyeHusi
(pucyHok 6.2)

_ Pt Qi

e o (6.25)
¥ ero TemMnepaTypHasi KpusuaHa
1) _ @ele ~ @pantleid (6.26)
rlg By ’ ’

€ Olpg, Bpsi - KOIPUUMEHTBI, NPUHUMaeMble no Tabnuue 5.7 B 3aBUCUMOCTH
OT TemnepaTypbl 6eToHa Gonee U MeHee HarpeTon rpaHu i - YacTu CedeHus.

PucyHok 6.2 - CxeMbl pacnpepeneHus

6) B) r)

Clotitsi G esilvi
Eii-
Otbiio o T Wbt Olesi+1 Tvi
-

a - Temnepatypbl 6eToHa; 6 - AedopMaLnM YANMHEHNUS! OT HarpeBa; B - HanpshkeHUs
B 6eToHe OT Harpesa; I - AeopMaLiMi YKOPOUEHUS OT OCTbIBAHMS; [ - HANPsKeHNs:
B 6ETOHE OT OCTbIBaHWS MPU HEIMHEHOM U3MEHEHUM TeMMepPaTyp Mo BbICOTe
GETOHHOIO CeYeHmst aNeMeHToB; L|.T. - LeHTp TshXeCcTn NpuBEAEeHHOro cevyeHust

PucyHok 6.2 - Cxembl pacnpenerneHus

C y4eTOoM KaxgoW YacTu ceveHust 6eToHa M apMaTypbl ONpeaensioT nrowaab

Apad, CTATUYECKUA MOMEHT Sy,y W MOMEHT WHEpUWW f,.; BCEro NpUBEOEHHOro
CeYeHMsI OTHOCUTENBHO Ero LIEHTPA TSXKECTU:

Agg = E-Ared,i + Ao+ Aot (6.27)

=t = g L =

A)

Ocsi

O esi+l
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Sped = E‘qred,i vt Aot "q.lsc'tI th-a’); (6.28)

7 ;
Lhag = Z[rsd,i * Zﬂrea‘g}’b:‘ +I 4, (6.29)

roe
I = (y - a)* Age; (6.30)
I = (h-y—a) Ao, (6.31)

PaccTtosiHne ot LEeHTpa TAXeCTU npuBeaeHHOro »*ene3obeTOHHOro ceveHns 0o
HanMmeHee HarpeTtoro wnm Hanbonee PacTAHYTOro BOJIOKHa onpeaendarT no

dopmyne

s
il (6.32)

Ared

6.22 [N y4acTKOB GETOHHOrO M ene3o0eTOHHOro 3NIEMEHTA, [4e B pacTAHYTON
30He He 06pa3yloTcsl TpeLWHbl, HOpMarbHble K MNPOAOMbHOM OCU 3MeMeHTa,
AecopmaLmm OT HarpeBa paccyMTLIBAIOT CEAYOLLMM obpasom:

a) ceveHvie aneMeHTa nNpMBoaUTCS K Goree NpoYyHoMy GEeTOHy, YAMMHEHNE £ OCK

ariemeHTa 1 ee kpuBu3Hy | | onpeaensiot no chopmyrnam:
i

_ Z Ared,z' gt As,red g, t As,red g5

£ ¥ (6.33)
Ared
1
1 £+ Zﬁred,iy&i gy T2 ; jred,z’
5
ol T
[.?" ]f dred ) (6.34)

roe K= As,red':"'sg.s * A.s,redysg.s-

B dopmyrax 6.16-6.34: gy, -‘g-red,z', As,red, As,red, Yois Yo Vo Lad, jred,z'
NPUHUMAIOT NO yKasaHusim 6.16-6.22.

YAnMHeHVe £; N £, COOTBETCTBEHHO apMatypbl & U &' HaxogaT u3 opmyr:

sxeat (6.35)

£, = ol (6.36)

roe oy - KoahdMUMeHT, npvHUMaembln no Tabmvue 5.13 B 3aBMCMMOCTW OT
TemnepaTypbl apMaTypbl & U &'

% - KO3hMLMEHT HAAEXHOCTM MO TeMnepaType, NPUHAMAEMbIN NpK pacyeTe
Mo NpegenbHLIM COCTOSIHWAM: MepPBO rpynnbl - 1,1; BTOpOM rpynnbi - 1.

Mpu pacyeTe 6ETOHHOMO CeYeHUst B hopMyriax yasMHeHUe apMaTtypbl £; U £
HE y4YMTbIBaIOT;

6) Npu HepaBHOMEpPHOM HarpeBe GeToHa C MPSIMOMMHENHLIM pacnpeneneHnem
TemnepaTypbl Mo BbICOTE CEYEHUS 3neMeHTa (pucyHok 6.3, a) yanvMHeHue ocu

3riemMeHTa £; 1 ee KpUBUSHY | | AOMyCKaeTCs onpesenaTh o dopMyrnam:
H

_ Opelp B )+ o ipry
h

Ut (6.37)

(6.38)

1Y _ opafsl — opedp
- %,
rl h



roe iy, iy - TEMnepartypa ©6eToHa MeHee v Gornee HarpeTon rpaHn cevyeHus;

Cips N ®pg - KOIMUNEHTBI, MPUHMMAEMbIE B 3aBUCMMOCTU OT TeMnepaTypbl
©eToHa MeHee 1 bonee HarpeTon rpaHu ceveHus no Tabnmue 5.7;

B) npn OCTbiIBa@HUN HEpPaBHOMEPHO HarpeToro 6eToHa cC I'IpﬂMOJ'II/IHeI?IHbIM
pacnpegeneHnemM TeMmnepatypbl NO BbICOTE CeYeHUA aieMeHTa OT ycaaKku OeToHa

YKOPOUEHUe £;; OCM drIeMeHTa 1 ee KpUBHM3HY | |  AoMyckaeTcs onpepenaT no
[

dopmynam:
iy lh—y)+ i
= sy y}i‘ Cesl Ele% : (6.39)
i Cooqfp — Olast
[_] _ “eslthl csth ‘ (6.40)
L h

TAe Dy W @1 - KOIAMUNEHTBI, MPUHMMaeMble Mo Tabruvue 5.8 B 3aBncMmocTm
OT Temnepatypbl 6eToHa MeHee 1 6oree HarpeTomn rpaHn ceveHmns.

PucyHok 6.3 - CxeMbl pacnpepaeneHus TeMmnepaTyp, AecdopmMauui ot
HepaBHOMEPHOro HarpeBa U OCTbIBaHUA NPU NPSMONIMHEMHOM U3MEHEHUU
TemnepaTyp No BbICOTE CEYEHUA 3reMeHTOB

a) 1 2 3

:ﬁ‘k‘ ““ J
e Tnn i A1 It
6) 1 2
& ‘41 I, O £y
a 3
J < = €,
—
N ::‘—_"_;‘
oE f @yl




a - 6eTOHHOro U1 xene3obeToHHOro 6e3 TpelwmH; 6 - xene3o6eTOHHOro C TpeLLHaMm
B pacTsIHyTOW 30He, PacnofiOXXEHHOW Y MeHee HarpeTon rpaHu; B - TO xe, y bonee
HarpeTon rpaxu; I - xene3obeToHHOro ¢ TPeLmMHaMK No Bcew BelicoTe cedenunst; LI T.
- LLEHTP TSHKECTM NPUBELEHHOIO CeYeHus

PucyHok 6.3 - Cxembl pacnpegenenus Temnepatyp (1), aedopmanuii ot
HepaBHOMEPHOrO HarpeBa (2) 1 ocTbiBaHus (3) Npy NPSIMONMHEAHOM U3MEHEHWN
TemnepaTyp Mo BbICOTE CEYEHUsI INIEMEHTOB

6.23 bnarogaps cuenneHnio 6eToHa ¢ apMaTypol Ha ydacTKax Mexay TpelmHamm
AedopmMaumm apmaTtypbl yMeHbLIaTCA. TemnepaTypHble gedopmaumn apmaTypbl
no ANVHE MeXay TpeLmHaMK HemocTosiHHbl. CpefHee TeMnepaTypHoe yanMHeHne
apmartypbl B 6eToHe cocTaBuT

Fam = Yapmts (6.41)

MpyHSIB M3MEHeHWst TemnepaTypHblX AedopMauuin apmaTypbl B GeToHe oT
HarpeBa MO TOMY >€ 3aKOHy, YTO W MNpW PacTAMVBaOLLEM YCUMWK, Haxo4um
3HayeHve cpedHero KoadpuuMeHTa TemMnepaTypHOro PacLUMpeHusi apmaTtypbl B
6GeToHe Ans NepBoro Harpeea no gopmMyne

Ot gpy = Oy * (0 T gl (6.42)
KoadbdpmuneHT, yuntbiBatoLLmin paboTy pacTsHyToro 6eToHa Mexay TpelmHaMm 1 ;

, ANs1 NPaKTUYECKUX pacyeToB AOMNYyCKaT NPUHUMATb B 3aBUCUMMOCTM OT MNpOLeHTa
apMMpOBaHUs NPOAONbHOM PaCTsIHYTON apMaTypbl 3fieMEHTa UM onpeaensTb no

dopmyne (8.22):
npn # =0,3% ¥, =0,7;
npun & =0,5% ¥, =0,8;
npu # =0,8% ¥, =09;

npn & =1,0% v, =10.

6.24 [na y4yacTKOB *ene3obeTOHHOro 9fieMeHTa, [ae B PacTAHYTOW 30He
obpasyloTca TpelyHbl, HopMarbHble K NPOAONbLHOM OCK areMeHTa, AedopmMalum
OT HarpeBa pacCcyMTLIBAIOT CreAyoLLmMM obpasom:

a) Ona  xkene3ob0EeTOHHOro 3femMeHTa C  TpewmHamMn B pacTAHYTOM  30He,
pacnosioEHHON y MeHee HarpeTon rpaHn cedveHns (pUcyHok 6.3, 6), yanuHeHue s;

1
OCM 3MIeMeHTa 1 ee KpuBK3Hy | —| onpegensioT no copmMynam:
F
i

_ Ppepls + 0 gt s (g __JJ‘S))}}

2 i) (6.43)

T _ gy ~ Ogts

6) AN y4acTKOB ere3oBeTOHHOro 3eMeHTa C TpewwHaMy B PacTsHYTON 30He

OeToHa, pacnonoxeHHoW y Gonee HarpeTol rpaHu cedveHus (pucyHok 6.3. B).
1

yOJMHEHVe £; OCK 3nemeHTa onpefenstoT no dopmyrne (6.43) u ee KpUBU3HY -
¢

onpefenstoT no dopmyrne

(6.45)

[ 1] _ Yamls T Oply
= k—’)"f,
H 1]



B) ana y4acTtkoB Xene3obeToHHOro anemMeHTa c TpewuHaMmm no BCEN BbICOTE

1

ceyeHust (pucyHok 6.3, r) yanuMHeHue £; OCUM dfeMeHTa U ee KPUBW3HY | —
F

¢

onpeaensoT no opmyram:

Copnls T 0l
g sfmes stmes '}’t; (6.46)
2
E— I f.l
[l] _ sty C‘f.slfm S5 (6.47)
rl; by~ a

roe t; U £; - TemnepaTypbl apMaTypbl COOTBETCTBEHHO S 1 5';

£y - TeMnepaTypa GeToHa CxKaToi rpaHy CeveHus;

O 5 a'm - KoathdmumeHTbl, onpegensemble no dopmyne (6.42) ans
apmatypbl & 1 &

Clps - KOIULMEHT, MpUHUMMaeMbld no Tabmuue 5.7 B 3aBMCUMOCTW OT
TemnepaTypbl 6eToHa 6ornee U MeHee HarpeTon rpaHN CeYeHns;

¥ - NPUHMMaEeTCA Nno ykasaHusam 6.22;

a' - TOMNWMHA 3aLLMTHOrO criost bonee HarpeToﬁ rpaHu;

1
r) Npy paBHOMEPHOM HarpeBe Xerne3o6eTOHHOro 3NeMeHTa KPUBU3HY [; ocu
14
anemMeHTa JoMycKaeTcs NPUHUMaTb paBHOM HyMo. B »erne3o6eToHHbIX ariemMeHTax
13 obblvHOro 6eToHa npu Temnepatype apMatypbl 4o 100 °C 1 13 *apoCTONKOro
GeToHa npu Temnepatype apmatypbl o 70 °C, Ana y4acTKOB C TpelyHaMu B

1
pacTaHyTON 30He GEeTOoHa yASMHEHWE OCU 3MeMeHTa & U ee KPUBU3HY -
i

gonyckaeTtca onpefensate no dopmynam (6.37) un (6.38), kak AN GETOHHbIX
3remeHToB 6e3 TpeLmH.

6.25 [na y4yacTKOB erne3o0eTOHHbIX 3MeMEHTOB, A€ B PaCTSHYTOW 30He
06pasyloTcs TPeLyHbl, HopMarbHble K MPOAOSIbHOM OCU 3MEMEHTa OT ycadKu

1
GeToHa, Npy OCTbIBAHUM YKOPOYEHUE £,; OCU INIEMEHTa U ee KPUBM3HY | —
r

[

gonyckaeTcst HaxoguTb no dopmynam (6.39) n (6.40).

6.26 lNpepenbHO ponycTMmble AedopMauum OT BO3OEVCTBUS TemnepaTypbl B
3MeMeHTax KOHCTPYKLUIA, B KOTOPbIX TPebyeTcsa MX orpaHMYeHne npy HarpesaHnn u
OXNaXOEHUM, [OIDKHbl YCTaHaBnMBaTbCS HOPMATMBHbIMKM - JOKYMEHTaMu no
NPOEKTUPOBAHUIO COOTBETCTBYIOLLMX KOHCTPYKLUMIA, @ NMpU UX OTCYTCTBUM AOIDKHbI
yKa3blBaTbCS B 3aaHVN Ha NPOEKTUPOBaHWe.

6.27 PaccTosiHne mexay TemnepaTypHO-yCafouYHbIMM LBamMyM B OETOHHbIX U
Xene3o6eTOHHbIX KOHCTPYKLUMSX U3 OObIYHOrO W XapOCTOMKOrO GEeTOHOB AOIhKHbI
yCcTaHaBnMBaTb pacyeToMm. PacuyeT [onycKaeTcsi He BbIMOMHATb, €CN MPUHATOE
paccTosiHMe Mexay TemnepaTypHO-yCafoYHbIMM LUBaMK He NPeBbILLIAeT 3Ha4YeHuUn,
yKasaHHbIX B Tabmumue 6.3, B KOTOpPOM HambOsMblUME PacCTOSHUA —MeXay
TemnepaTypHO-yCaflouHbIMM  LIBaMU AaHbl AN OETOHHbIX U Kerne306eTOHHbIX
KOHCTPYKLMIA C HeHanpsraeMom W C MNpeaBapuUTESlbHO HanpshkeHHON apmaTtypow,
npu pacyeTHOM 3MMHEN TemnepaType HapyxHoro Bo3gyxa MuHyc 40 °C,
OTHOCUTENNLHOW BRaXHOCTU Bo3ayxa 60% v BbiLLe U BbICOTE KOMOHH 3 M.

Tabnmua 6.3



Twn KOHCTPYKL WA HanbonbLume paccTosiHuA mexay TemnepaTypHo-
yCafilo4HbIMU LIBaMU, M, ionyckaemble 6e3
pac4yeTa anst KOHCTPYKLMIA, HAXOASLLMXCS
BHYTPU BHYTPU Ha
oTanmMBaeMbIX || HEOTaNNMBAEMbIX || HAPYXHOM
34aHuiA nnm B 30aHUN BO3AyXe
rpyHTE
BeToHHbIe:
a) cbopHble 40 35 30
0) MOHOSTHbIE npu 30 25 20
KOHCTPYKTUBHOM
apMu1poBaHum
B) MOHONNTHbIE 6e3 20 15 10
KOHCTPYKTUBHOTO
apMupoBaHust
Kene3zobeToHHbIE:
a) cbopHble u cbopHo- 72 60 48
KapKacHble OfHO3TaXHble
6) cbopHble ©n cbopHo- 60 50 40
KapKacHble MHOro3TaXHble
B) c60pHO-61104HbIE, 55 45 35
c60pHO-NaHernbHble
r) CcOOpPHO-MOHONMUTHbIE U 50 40 30
MOHOMUTHbIE KapKacHbIe
O) COOpPHO-MOHOMUTHBIE U 40 30 25
MOHOMUTHbIE CIOLLHbIE

MpmeyaHus

1 [ns >xene3o6eTOHHbIX KOHCTPYKUMIA (No3nums 2), pacyeTHasi TemnepaTtypa
BHYTPM KOTOpbIX He npeBbiwaeT 50 °C, paccTosHusA Mexagy TemnepaTypHo-
yCafoYHbIMU LUBAMWU NPU pacyeTHOWM 3UMHEN TemnepaType HapyXHoro Bo3ayxa
muHyc 30, 20, 10 n 1 °C yBenmumuBatoT cooTBeTcTBEHHO Ha 10, 20, 40 n 60% un
NPy BNaXXHOCTW HAPY»KHOrO BO3Ayxa B Hanbornee xapkui mecs, roga Hwke 40, 20
1 10% ymeHbLLaloT cooTBeTCTBEHHO Ha 20, 40 1 60%.

2 [ns >xene300eTOHHbIX KapKacHbIX 34aHui (no3vuns 2, a, 6, r) paccTosiHWs
MeXgy TemnepaTypHO-yCafovHbIMU LUBAMU YBEMUYMBAIOT MPU BbICOTE KOMOHH 5
M - Ha 20%, 7 M - Ha 60% 1 9 M - Ha 100%. BbICOTY KOMOHH onpeaenstoT: Ans
OOHO3TaXHbIX 34aHU - OT Bepxa yHAaMeHTa A0 HM3a MOAKPaHOBbIX Ganok, a
npu UX OTCYTCTBUM - 0O HM3a chepM nnm 6anok MOKPbITUS; AN MHOTO3TaXHbIX
34aHui - OT Bepxa dyHAaMeHTa Ao H13a 6anok nepBoro aTaxa.

3 [Onsi »xene306eToHHbIX KapkacHbIX 34aHun (no3vuus 2, a, 6, r) paccTosHus
Mexay TemnepaTypHO-yCafoqHbIMU LBAMU OnpeaerieHbl Npy OTCYTCTBUM CBA3EW
mBo  MpY  pacrofiokeHWM CBSI3e B cepefuHe TemnepaTypHoro  Grioka.
PaccTosiHna mexagy TemnepaTypHO-yCagoYHbIMK LUBAMU B COOPYXEHUSIX W
TEeNnoBbIX arperatax C pacyeTHou Temnepatypon BHyTpu 70, 120, 300, 500 u
1000 °C ymeHbLUatoT cootBeTCcTBEHHO Ha 20, 40, 60, 70 1 90%.




PacuyeT ycunum ot Bo3aencTBua TemMnepartypbl

6.28 Pac4yeT cTaTtM4ecku HeonpenenMMbIX >Kene3oDEeTOHHbIX KOHCTPYKLMA Ha
BO3JENCTBME Temnepatypbl MNPOM3BOASIT OOHWMM U3 METOL4OB CTPOWUTENbHOM
MeXaHVKW,  nyTemMm  nocrefoBaTerbHbIX  MPUBIKEHUA, C  MNPUHATUEM
OEeNCTBUTENbHOM XeCTKOCTU ceveHui. Ecnu onpegeneHve ycunuidi B MNIOCKON
CTaTU4ecKku HeonpegenvMMon CUCTEME MPOM3BOAAT METOAOM Cuil, TO B 0OLleM
crnydyae nepemMelleHnss MO  HamnpaBreHWo FMWLIHUX HEW3BECTHbIX B CcCUCTeMe
KaHOHWYECKMX YpaBHEHWI BbIYUCTISIOT NO dhopmyrne

dx+2f Ny i +ZI# 00 Gl 4

T
(6.48)
D 1} bfﬂred Y GS Ared x:

roe “edx, I - npuBeneHHble Nrowadb W KECTKOCTb SNEMEHTa B CEYEHUsX,
onpeaensiemble no dopmynam (6.18) n (8.33).

B BbipaxeHun (6.48) AN HEMACCUBHbIX CTEPXHEBBLIX KOHCTPYKLMA TPeTbuM
WHTEerpanoM, yuuTbiBalowmMM fAedopmaumn casura, MoxHo npeHebpeys. [pu
pacueTe Xenes3obeTOHHbIX M3rMbaemblX, CXaTblX UMM PaCTSAHYTbIX 3JIEMEHTOB,

A .
kKorga #q =F20’8k0’ C [OCTaToqHOM AN pacyeTa TOYHOCTbIO MOXHO He

yuuTbiBaTb M BTOPOW WHTErpan, BblpaxalwlWwmii npogornbHble aedopManu
31eMEHTOB.

6.29 ECrnun UCKMIOYMTL BO3MOXHOCTb XPYMKOrO pas3pyLUEHUs, TO, COIMMAacHO Teopun
NPOYHOCTK, 3a NpeferbHOe COCTOSIHUE KOHCTPYKLUM NPUHUMAIOT Takoe COCTOSIHME,
Koraa npu NOCTOSIHHOM YCUINUW 3Ha4YMTENBHO yBeNnumBatoTcs aecdopmaumm. Takoe
COCTOSIHME  KOHCTPYKLMM  XapakTepusyeTrcsi obpa3oBaHMEM  NracTUYECKMX
LLIAPHMPOB C NpeBpaLLeHMeM CTaTU4YECKON CUCTEMbI B MexaHu3M. [pu Bo3gencTeum
TONMbKO TEMMEPATYPHbIX YCUIMIA NpeferibHbIM COCTOSIHMEM KOHCTPYKLWUW SIBRSieTCS
obpa3oBaHMe MNACTUYECKUX LUAPHUPOB C MEPEXOAOM CUCTEMbI B CTaTUYECKM
onpegenmmyto. C  obpa3oBaHveM NMAacCTUYECKMX  LLAPHMPOB  CHWDKAOTCSA
TemnepaTypHble YCUNUsl, HO Pa3pyLLEHWUS KOHCTPYKLMM HE NPOUCXOAMT.

6.30 [Ona KOHCTPyKUMW, 3a npegernbHOe COCTOSHWE KOTOPbIX MPUHUMAIOT
obpasoBaHne MepBOro UM TaKoro KOMMYecTBa MMaCTUYECKMX LUApHWMPOB, Koraa
cucTeMa MnpeBpaLlaeTCsi B CTATMUYECKM Onpedenvmyto KOHCTPYKLMIO, pacyeT no
HecyLLe cnocobHOCTY BeyT Ha COBMECTHOE OEVACTBUE YCUMWI OT TEMMEpPATYpbI U
Harpysku. [ns KOHCTPYKUWI, 3a NpeferibHoe COCTOSIHME KOTOPbIX MPUHUMAtOT
obpaszoBaHue nocrnegHero NacTUYECKOro WapHupa, korga cMcTeMa npeBpaLlaeTcst
B MEXaHu3M, pacyeT MO Hecyllei CrnocobHOCTW BegyT MEeTOAOM MpenenbHOro
paBHOBeCUsi Ha AeCTBME YCUMWIA OT Harpy3ku 6e3 yyeTa TemnepaTypHbIX YCUMUN.

6.31 [Ona Oonbwen 4YacTn xerne3o0eTOHHbIX 3MEMEHTOB MNpu BO3OEVWCTBUM
TemnepaTypbl MOXHO [JOMyCTWUTb OMnpedernieHne >KecTKocTW Aans  Havbonee
HanpsPKEHHOrO CEYEHNs1 OT COBMECTHOrO BO3OEWCTBUSI TeMnepaTypbl U Harpysku,
npuHUMasi ee NOCTOSIHHOM MO AfMHE OA4HO3HAYHOM 3Ntopbl MOMEHTOB. [nst 6onee
TOYHOTO OMpeneneHns YCUrmiA B MpenBapuUTENibHO HanpsKEHHbIX SMeMeHTax, a
Takke B CXaTblX WM u3rMbaemMblx CnaboapmMMpoBaHHbIX 3NleMeHTax C
HeHanpsiraeMol apMaTypoil, Yy KOTOpbiIX YyvacTkM 6e3 TpelwwH 3aHuMatoT
3HaYMTESbHYO AMMHY NPOSIETA, ECTKOCTb ONPEAEensioT ¢ y4ETOM pacnpeseneHust
TPELLWH MO ANYHE OT COBMECTHOMO BO3AENCTBUS TEMMNEPATYPbI U Harpy3Ku.

6.32 KprBKM3HY »ene3006eTOHHbIX 351IEMEHTOB MOCTOSIHHOIO CEYEHUS C TPELLWHaMU B
pacTSHYTOM 30HE BbIYMCIISIIOT A5 Hamboree HanpsPKEHHOro CeveHus, a ans Apyrmx
CeyeHU MPMHMMAIOT NPOMOPLIMOHANBHO M3MEHEHNIO M3rnbatoLLEero MOMeHTa.

6.33 3HauuTenbHas YacTb Xene3obEeTOHHbIX 3NIEMEHTOB B YCMOBUSIX BO3OENCTBUS
TemnepaTypbl paboTaeT ¢ TpewmHaMu B pacTsiHyToh 30He. [Mpu pacyete ux
cnocobom nocnenoBarernbHbIX NPUGIIVKEHUIA BHavane cTatnyeckn
HEONPEAENMMYI0  KOHCTPYKLMIO — pPacCUuTbIBAOT Ha [OEWCTBME  Harpyskun u
TemnepaTypbl MpY MUHMMAanbLHOW EeCTKOCTUM anemeHTa. [ns npeaBapuTenibHO
HanpsKeHHbIX 3NeMeHTOoB, paboTatowmx 6e3 TpelwmH, LenecoobpasHo A NepBoro
NPUGNIKEHNA NPUHUMATD XECTKOCTb 3NIEMEHTOB, KaK AJ1s YNpyron ctagum paboTsl.



6.34 Tllpu KpaTKOBPEMEHHOM HEpPaBHOMEPHOM HarpeBe MO BbICOTE CEeYeHUusi
XKene3obEeTOHHOrO  3fieMeHTa  TeMrnepaTypHbli  MOMEHT C  MOBbILLEHUEM
TemnepaTypbl CXXaTol 30Hbl HAPacTaeT, U TEM UHTEHCVBHEE, YeM GorbLLe NPOLLEHT
apMMpoBaHMsi U Bbllle NpPoYHOCTb 6GeToHa. [pu KpaTKOBPEMEHHOM Harpese
KpalHero BOSIOKHA CXaTon 30Hbl OGeToHa po 500-600 °C HabniopatoTcs
HanbonbLuMe TeMnepaTypHble MOMEHTbI.

MoMeHT OT HepaBHOMEPHOro HarpeBa 6eToHa MO BbLICOTE CEYEeHUst MNpu
paBHOMEPHOM HarpeBe GeToHa Mo AfMHe 3fieMeHTa, 3afeflaHHOro Ha onopax OT
NMoBOpOTa, a Takke B 3aMKHYTbIX paMax KONbLEeBOro, KBagpaTHOro U
NPSIMOYTOSIbHOrO  OYEPTaHWA, UMEIOLLMX OLMHAKOBLIE CEYEHWs, OMNpeaensioT Mo
dopmyne

1
Mg, = [;] o, (6.49)
14

1
roe [— - KpuMBM3HA OCU 3JieMeHTa OT U3MEHEeHUA TemMnepaTtypbl, KOTOPYH
¥
14

onpegenstoT no dopmynam (6.38, 6.40, 6.44, 6.45, 6.47);
D) - eCTKOCTb ceyeHus, onpegensemasi no dopmyne (8.33).

6.35 MoOMeHT npu OCTbiBaHUM OT ycagku M nonsydectv GeToHa onpegenstoT Mo
dopmyrie (6.49), cunTas KpvBU3HY PaBHOW CyMMeE KPUBWM3H OCW 3MieMeHTa Mpu
OCTbIBaHWM OT YyCafku M OT nonsydyectu G6etoHa. KpuBu3HYy ocu anemeHTa npu
OCTbIBaHWM OT ycagku 6eToHa BbluMcnatoT no cdopmyne (6.40) n ot nonsydectu
6eToHa no chopmyne

& 5 (6.50)

[1] __OB(M; - My)
¥ P '

roe M; n M; - MOMEHTBI, BO3HMKaIOLLME COOTBETCTBEHHO MPU KPaTKOBPEMEHHOM
U ANUTENbHOM BO3AEWCTBUM TEMMNEpaTypsbl.

Havborbwme  TemnepaTypHble  MOMEHTbl  BO3HWKaT  MNpuW  MEPBOM
KpaTKOBPEMEHHOM HarpeBe. [lpy MOBTOPHBIX KPATKOBPEMEHHBIX HarpeBax WU
OANWTENbHOM HarpeBe TEMMepaTypHble MOMEHTbl MEHbLUE, YeM MNpu MEPBOM
Harpese.

6.36 TemnepaTypHble MOMEHTbI B COOPHBIX Xene3006EeTOHHbIX 31EMEHTax TEMMOBbIX
arperatoB 3aBUCAT OT BMAa CTblka apmaTypbl U MPOYHOCTU pacTBoOpa B LUBE.
TemnepaTypHble MOMEHTbI B 31IiEMEHTAX CO CTbIKOBbIMU HaKnagkamu 13 apMatypbl
1 B LUBE:

C >XECTKUM pacTBOPOM MPOYHOCTLIO, PaBHOM NPOYHOCTM BETOHA, Takme xe, Kak
1 B MOHOIUTHOM 3fIEMEHTE;

C pacTBOPOM MMACTMYHOM KOHCUCTEHLMW, MPOYHOCTb KOTOpOoro B 3 pasa
MeHbLLE NPOYHOCTN BETOHa, crieqyeT yMeHbLMTb Ha 15%;

C TeNnnov3onsauMoHHbIM PacTBOPOM - YyMeHbLWNTb Ha 30%.

TemnepaTypHble MOMEHTbI B 3fIEMEHTAxX CO CTblKaMu apMaTypbl U3 KOCbIHOK U
HaKnagoK U3 NMCTOBOM CTanuM 1 U3 yronkoB Ha 50% MeHbLLE MOMEHTOB B 3NiEMeEHTE
6e3 cTbika.

6.37 [lpn COBMECTHOM BO3AENCTBUWM YCWUMM OT TemnepaTypbl W Harpy3km ¢
YBEJIMYEHNEM  HArpy3KM  MPOUCXOLAUT  CHWDKEHUE  TEMMEPaTypHbIX  YCUIUIA
BCMEeACTBME pasBUTUA nfacTuyeckux gdedopmaumin 6etoHa u apmatypbl. B
arieMeHTe, XeCTKO 3ajernaHHOM Ha onopax, KOora MOMEHTbl OT Harpysku wu
TemnepaTypbl CYMMMUPYIOTCS B OMOPHbIX CeYeHWsiX, TemnepaTypHble ycunus
BMMAOT Ha obpasoBaHve nepBbiX MMaCTUMECKUX LUAPHMPOB, HO 3HavYeHue WX
CHuxaeTcsa Ha 50% u3-3a pa3BuTUsi NnacTudeckmnx gedopmauui cxatns 6eToHa u
apmartypsbl, HarpeTbIX 40 BbICOKUX TemnepaTyp. Ycunms npu obpasoBaHun NepsbIxX
NnacTUYeCKMX LLapHNPOB OyayT paBHbI

M, =M, +05M,, (6.51)

roe M., M, wn d; - MOMEHTbl COOTBETCTBEHHO NMpu 0Gpas3oBaHWK MNEepBbIX
NNacTUYECKUX LLIAPHUPOB Ha OMopax, OT Harpy3ku U TEMMepaTypHOro BO3AENCTBUS.

[lo oGpa3oBaHVsi MepBbIX MNIACTUYECKMX LUAPHMPOB HA Oropax ecTKo
3aQenaHHoOro anemMeHTa B MponeTe MOMEHT OT Harpysku CHWKaeTca Wu3-3a
o6pa3oBaHMsi TemMnepaTypHOro MOMeHTa Apyroro 3Haka. [llocrne obpa3oBaHus
OMOPHBIX MIACTUHYECKUX LLAPHUPOB Xene300eTOoHHbIM 3NieMeHT npeBpallaeTcs B
cTaTudecky OonpedernnMyto KOHCTPYKLMO. TemnepaTypHbli MOMEHT B nporeTe
nponagaet, M OCTaeTcs TOMbKO MOMEHT OT Harpysku. [lonHoe paspylueHvie
anemMeHTa NpoMcXoauT Mpu 0BpasoBaHUM MNacTUYECKOro LuapHMpa B cepeguHe
nponeta, Koma B HarpeTo/i [0 BbICOKMX TemrnepaTtyp apmatype pesko
yBENMUMBAIOTCA NiacTuydeckue gedopmMaLng.



6.38 PacueT 30aHuin 13 MOHOMNUTHOTO Xene3obeToHa, nogBepraembix BO34ENCTBUIO
MOBLILEHHbIX  TEXHONOMMYECKUX  TemnepaTtyp, credyeT  NpouM3BOAMTbL  C
MCNonb3oBaHMEM CepPTUMLMPOBaAHHLIX B PoccuM KOMMbIOTEPHbLIX Mporpamm,
cormnacoBaHHbix ¢ HUWMXB. CornacHo CIM_52-103 [7] npocTpaHCTBEHHasi
KOHCTPYKTMBHasi ~CUCTEMa  3[4aHus  pacCMaTpuBaeTCsl Kak  CTaTU4Yecku
HeonpeaenMvasi, COCTOSALLAs M3 B3aVMOCBS3aHHbIX HECYLLMX KOHCTPYKTMBHbIX
3MeMeHTOoB, obecneymBaloWmMX MPOYHOCTb W YCTOMYMBOCTbL  34aHUS  Mpu
3KCnyaTauum B YCroBUsIX TEXHOMOMMYECKOro Harpeea.

7 PacyeT aneMeHTOB OETOHHbLIX U
Xene3o6eTOHHbIX KOHCTPYKLUN NO
npeaenbHbIM COCTOAHUAM NepBOMU rpynnbl

PacueT 6eTOHHbIX 35IEMEHTOB Mo NMPOYHOCTHU

7.1 BeTOHHblE 3NEMEHTBI PAaCCYUTBLIBAIOT MO NPOYHOCTU Ha AeNCTBME NPOAOSIbHBIX
CXMMaIOLLMX CUIT M HA MECTHOE CxaTue Npu NOCTOSIHHOM HarpeBe U TemrepaTypax
BblLLIE NPeAerbHO AOMYCTUMbIX A NPUMEHEHWS apmaTypsbl (Tabnmua 5.10).

7.2 PacyeT No NpOYHOCTU 3NIEMEHTOB OETOHHbLIX KOHCTPYKLIMIA, NOOBEPratoLLMXCs
BO34EVCTBUIO MPOAOIBHON CXUMAIOLLEN CUrbl U BbICOKUX TemnepaTtyp, AOSDKeH
Npou3BOAMTLCS ANS CEYEHWN, HOopMarbHbIX K WX MpoAonbHom ocu 6e3 yyeta
COMNpOTUBIIEHNS GETOHA PacTAHYTOM 30HbI.

PacueT BHELEHTPEHHO CxaTbIX 9NeMEHTOB 6e3 y4eTa conpoTmBrieHust 6eToHa
pacTsiHYTOW 30Hbl MPOW3BOAUTCS, MNPUHUMAs, YTO LOCTMXEHUE npenesibHoOro
COCTOSIHUSI XapakTepu3yeTcs paspylleHneM cxartoro 6eToHa. ConpoTvBreHue

BeToHa CXaTUio YCMOBHO MPEACTABAETCA HAMPSKEHUAMY, PaBHBIMUA Fp s,
paBHOMEPHO pacnpeaeneHHbIMM MO CXaToW 30He CeveHust (PUCYHOK 7.1).

PucyHok 7.1 - CxemMa ycunuin u aniopa HanpsixxeHMin B ce4eHUU, HOpMarbHOM K
NpPoAOoNbHON OCU BHELIEHTPEHHO C)XaToro 6e TOHHOro afneMeHTa, paccuuTbIBaeMoOro
6e3 y4yeTa conpoTMBneHus 6eToHa pacTAHYTOW 30HbI
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PucyHok 7.1 - Cxema ycunui un antopa HanpshkeHUn B ce4eHnn, HopMaribHOM K
NPOLOSBbHON OCU BHELLEHTPEHHO CXaToro 6ETOHHOIO 3reMeHTa, pacCyYUTbIBAEMOro
6e3 yyeTa conpoTuereHns 6eToHa pacTAHyTOM 30HbI

7.3 Tpu pacyeTe BHELEHTPEHHO CXaTbiX OGETOHHbIX 3IIEMEHTOB [OIDKEH

YYUTbIBATLCS CrydanHbIA 3KCLLEHTPUCUTET NPOAOIbHOM CUMbl €, onpeaensemMbIi
cornacHo ykasaHusim 4.1.

OKCLEeHTpUCUTET MNPOAOINBbHON  CUIbl &  OTHOCUTENMBbHO LEHTPa TSHKECTU
NPUBEOEHHOMO CeYEeHWss paBeH CyMMe 3KCLEHTPUCUTETOB MPOAOMbHOM CuUmbl -
onpegenseMoro U3 CTaTU4eckoro pacyeta KOHCTPYKUuM U cnyvanHoro. Cnegyet
y4ynThIBaTb TaKxke AedopMaumn OT HepaBHOMEPHOro HarpeBa 6eToHa No BbicOTe
ceyeHus, onpegernsdemble cormacHo 7.15, CymMupys uX C 3KCLEHTpUCUTETOM
npodonbHoOM cunbl. Ecrv gedopmaumm oT HarpeBa YMEHbLUAT 3KCLLEHTPUCUTET
NpPOAONbHOM CUMbI, TO YYET UX HE MPON3BOAUTCS.


http://docs.cntd.ru/document/1200052457

7.4 [1ns 6E€TOHHbIX BHELIEHTPEHHO CXaTbIX 3NIeMEeHTOB Npu rMbkocTK iy /i > 14, ana

MPAMOYIOSbHBLIX cedeHui npu fg i 4 >4 1 pacnonoxeHnn NPOAOIbHON CHXMMALOLLEN
curnbl B Npefernax nonepeyHoro ceYeHnss HeoBXoAMMO YYUTbIBATb BIMSIHAE HA UX

HecyLLyld  CMOCOGHOCTb  NPOrMboB  NyTEM  YMHOXEHWS] 3HayeHust £y Ha

KO3hULIMEHT 7 .

PacyeT BHEUEHTPEHHO CXaTblX OETOHHbIX SMEMEHTOB, MOABEPraOLLMXCS
paBHOMEPHOMY U HEpPaBHOMEPHOMY HarpeBy MO BbICOTE CEYEHNs, NMPOM3BOAMNTCS U3
ycrnoBust

SIS R&,fﬂmﬂb1 (7-1)

rae £y um - onpegensiot no dopmyrie (5.5);
A, - nnowaab ceveHns cxxatol 30HbI GeToHa, onpeaenseMas 13 ycrosus, YTo
ee LIeHTp TsXKeCTW COBMNaaaeT C TOUKON NPUIIOXEHNUS PaBHOAEVCTBYHOLEN BHELLHWX

cun. s aneMeHTOoB NPsIMOYronbHOro ceveHus A, onpenenseTcs no dopmyrne
%
4 =b}:z[1 —T?”]. (7.2)

7.5 BHeLeHTPeHHO cxaTble OETOHHbIE 3NEMEHTbI, B KOTOPbIX 0Opa3oBaHme TpeLmH
He JOMycKatloT MO YCMOBMSIM 3KCMyaTauum, HE3aBUCMMO OT pacyeTa Mo yCIioBUO
(7.1) pomkHbl ObITb MPOBEPEHbI C Y4ETOM COMNPOTMBMEHUsI BETOHa pacTAHYTON
30Hbl. [INs NPsIMOYroNbHbIX CEYEHWIA Takas NpoBepKa BeAeTCs U3 YCIoBUS

Iy Ry b
T Begn 1
h ) (7.3)

roe Ry onpegenstoT no cpopmyne (5.7);

7 - KO3(PPMLMEHT onpeaensatoT no dgopmyre (7.17), B kKoTopoi sHaveHns N, un
I BblumucnAT no cdopmynam (7.18 n 7.19) 6e3 yueta apmatypsl.

PacueT xene306eTOHHbIX 351IeMEHTOB Mo NMPO4YHOCTU
OCHOBHbI€ NMOJIoXKeHUsA

7.6 PacyeTt no NpoYHOCTU ene300ETOHHbIX 3NIEMEHTOB B YCOBUSIX BO3OENCTBUSI
TemnepaTypbl Ha OeicTBMe  M3MMbaloWmMX MOMEHTOB, MPOAOMbHbLIX — CUN
(BHELLEHTPEHHOE CxaTve UM pacTskeHne) NPOU3BOAAT AN CEYEHUIN, HOPManbHbIX
K MX MPOOONbHOM OCU, Ha OCHOBE MpederbHbiX ycunuin. MpedenbHble ycunmua B
CeYeHUn, HOpMarbHOM K MPOAOSIbHOM OCU 3MEMEHTA, OMNpenensitoT UCXOAs U3
crneayoLwmx npeanochInok:

COMPOTUBIIEHNE BGETOHA PACTSHKEHMIO MPUHUMAIOT PaBHbIM HYIHO;

conpoTuerieHne GeToHa CXaTu NPeACTaBNSAT HamnpsiKeHUsSIMK, PaBHbIMM

By tem W paBHOMEPHO pacnpenerieHHbIMI MO CXAToMN 30He GeToHa;

AedopMaLm M HanpskeHWs B apMaType OnpeaensioT B 3aBUCMMOCTU OT
BbICOTbI CXaTol 30HbI GETOHA;

pacTsarMBalolLyie HanpshkeHUst B apMaType MpUHMMAKOT He Goree pacyeTHOro

COMPOTMBIIEHUS PACTSKEHUIO Ry ;
CXMMaloLLMe HampspkeHus B apmaTtype npuHMMarT He Goree pacyeTHOro

COMPOTMBIEHUS CHATUIO Hu .

7.7 PacuyeT no npoYyHOCTM HOpMarbHbIX CeYEHWI A NMPOU3BOASAT B 3aBUCMMOCTM OT

X
COOTHOLLEHUSI MeXay 3HAYEeHVsIMM BbICOTbI CXaToil 30Hbl GeToHa 5=g,
onpefensieMbiMi U3 COOTBETCTBYIOLLWMX YCIIOBWIA PaBHOBECUS, U PaHUYHbBIM

3HaYeHNeM OTHOCUTESbHO BbICOTbl CXaToi 30HbI £ f, MPU KOTOPOM npesensHoe
COCTOSIHME 3MemMeHTa HacTynaeT OfHOBPEMEHHO C OOCTWKEHMEM B PacTsHYyTOM

apmMaType HanpsikeHWsi, PaBHOTO PAcYETHOMY COMPOTUBIIEHNIO Fj; .

3HayeHve £ p onpeaensioT no gopmyrne

0.
Esel

Shat . (7.4)

X
5R=_R=
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OTHocuTenbHas gedopMaumst pacTAHYTOM apMaTypbl NPy HamnpshkeHUsix,

paBHbIX F;

ES,gI S, (75)

OTHocuTenbHYIO gedopmaumio  cxatoro 6eTtoHa npu  KpaTKOBPEMEHHOM

HarPY>KEHUN Shyls U HANPSKEHUSX, PABHBIX & som, MPUHAMAIOT PABHOM £u3 MO
Tabnmue 5.6.

3HayeHune £y onpepensioT B 3aBUCMMOCTM OT Krlacca apmaTypbl o Tabnmue
71.
Tabrnvmua 7.1

£

Knacc || A240 | A300 || A400 | A500 || B500 | AS40 || AB0O || A800 | A1000 | o [l | 5 ||K1400
B P B
apmarype! 1200 || 1200 || 1500 | K19%°
Bp
1300
3nauenms || 0,61 | 0,58 || 0,53 || 0,49 | 0,50 || 0,62 || 0,43 || 0,41 || 0,39 [ 0,37 0,36 || 0,30 || 0,33

Mpo4yHoCTb CeYeHUn n3rnbaemMbix afIeMeHTOB

7.8 TMpoBepKy NPOYHOCTW NPSAMOYIONbHOMO CeYeHWs M3rmbaembix 31EeMEHTOB
(pncvHOK 7.2) npu BO3OEWUCTBUM TemnepaTypbl NPOM3BOAAT M3 YCMOBUS MNpw

x
< % £ £% no chopmyne

M < Ry obx(hy = 0.52) + Ry A (g — ') | (7.6)

PucyHok 7.2 - Cxema ycunui u antopa HanpsikeHuni B ceYeHUU, HopMarbHOM K
npoaonbHoW ocu usrnbaemoro xene3o6e TOHHOro anemMeHTa, NpyU pacyeTe ero no
NPOYHOCTH

o Rb,wm
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PurcyHok 7.2 - Cxema ycunuin u antopa HanpsikeHWin B Ce4eHnn, HopMaribHOM K
NPOAOIIbHOM O0CK M3rMbaemoro xene3obeTOHHOro 3reMeHTa, Npy pacyeTe ero no
NPOYHOCTH

BbicoTy cxatou 30Hbl x onpegensoT no gopmyrne
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: 7.7)
Rb,remb

roe M - MOMEHT OT BHELLHEW Harpy3ku 1 TeMnepaTypHbIX YCUIUIA.

7.9 Ons n3armbaemblX 3MEMEHTOB. UMEIOLLMX MOMKY B CXaToW 30He (TaBpoBble U

X
[BYTaBpOBblE  CeYeHs)) npm’éik—ﬁ’e’ﬂ, NPOBEPKY MPOYHOCTU  CeYeHus
]

OnpeaensioT B 3aBUCUMOCTY OT MOSOXKEHWS PaHNLLbl CXKaTOoil 30HbI (PUCYHOK 7.3).

PucyHok 7.3 - MonoxeHue rpaHuLibl CXXaTol 30HbI B ce4eHUn usrmbaemoro
)ene3ob6eTOHHOro anemMeHTa

aj i A 6)

-

>
AN
o
al]
e
o

a - B norike; 6 - B pebpe

PucyHok 7.3 - MNonoxeHue rpaHuLbl CXaTol 30Hbl B CEYEHUM M3rmbaemoro
»*ene3obeToHHOro afieMeHTa

Ecrm rpaHuua CXaTOW 30HbI npoxoauT B nonke, To cobnogaertcs ycnosue
Rgd; 2 Rb,fembf "ng + R s (7.8)

Pacyet npoussogat no copmyne (7.6), kKak AnA NPSMOYrofibHOrO CeveHust

LMpUHON & v . Ecrm rpanuua cxaton 30HbI npoxoauTt B pebpe, To ycrosue (7.8) He
cobriogaercs, U pacyeT NPoU3BOAAT Mo dopmyre

M < Ry ombathy = 0.5%) + Ry o (By = By (g = 0,5k7) + Rope A, (g —a) . (7.9)

BbicoTy cxatoii 30Hbl 6eToHa x onpeaenstoT no dopmyne

= R ds = Ry - Rb,fem (bf _b)}?_f
Rb,femb

(7.10)

7.10 3HayeHve bf, BBOAMMOE B pacyeT, NPVHUMAIOT U3 YCIIOBUS, YTO LUMPUHA
cBeca MONKM B KaXayr CTOPOHY OT pebpa gomkHa 6biTb He Gonee 1/6 nponeta

aneMeHTa MpuU Hamuuum nornepedHbix peGep urm npu &y 201k - He Gonee
MOMOBUHbLI PACCTOSIHMS B CBETY MEeXAY NPOAONbHLIMI pebpamu.
Mpy OTCYTCTBUM MoMepedHbiXx pebep UMM MpU PacCTOSHUSIX MeXay HUMM

GomnblUMX, YEM PacCTOsIHUS Mexay MpoAornbHbIMM pebpamu, U mpw »‘e} <01k

npuHumaetcs &y = bk .
IMpy KOHCOMLHBIX CBECAX MOMKM:

npw »‘z;r 2 0.1% npuHumaertcs b;r = 6»‘8},
npu 0,05k < iz < 0,1k npusumaetcs by = 3k

npu k2 £0,05% ceechl NOMKN He y4UTLIBAIOT.

a



7.11 Mpwn pacyeTe No NPOYHOCTM N3rMBaeMbIX 3rIEMEHTOB Heobxoaumo cobnoaaTtb

ycrosue x £ £ghy. B crnyyae Korga no KOHCTPYKTUBHBIM COOBPaeHUsiM Ui no
pacyeTam Mo npeaesrbHbIM COCTOSIHUSIM BTOPOM MPYMMbl MNoWaab PacTsHYTOW
apmatypbl nNpuHaTa Gonblien, Yem 3Tto TpebyeTcsa Ans cobmniogeHus ycroBus

x £ Ephy, ponyckaeTcs npefernbHbI U3rMOaloWMii MOMEHT A  onpeaensTb Mo
chopmynam (7.6 u 7.8), NOACTaBNAA B HUX 3HaYeHUs x £ Epiy.

3HayeHve £, onpepenstoT no dopmyre (7.4) n no Tabnmue 7.1.
712 Tlpu CUMMETPUYHOM apMMpOBaHWM K3rMbaemMoro anemeHTa, Korga

Ryl = R, pd; , NnpoYHOCTb ceyeHnst onpenenstoT no popmyne

M R A (g -a). (7.11)

Ecnm BbluncneHHas 6es3 ydeta cxatoit apmatypbl (A; =0) BbicoTa cxaroit
30HbI x < 2a', To B dhopmyny (7.11) noacTaBnsioT BMecTo «' 3HaveHne 0,5x .

MpPOYHOCTb BHELIEHTPEHHO CXaTbIX 3/IeMEHTOB

7.13 TlpoBepKy MPOYHOCTM MPSIMOYTOfbHBIX CEYEHUA BHELEHTPEHHO CXaTblX
3MeMEHTOB CrieflyeT NPoV3BOAUTL M3 YCIIOBUS

e £ Rygmbixthp = 0.52) + Rop Ay (i — 4, (7.12)

roe N - npogonbHas cuna oT BHELLHeW Harpy3ku 1 TemnepaTypHbIX YCUIMIA.
BblcoTv cxaToli 30HbI (pUCYHOK 7.4) onpeaenstot

X
npu £=—23E;
hy
W+ R A ~ R,
= sE<0s seffs : (7_13)
Rb,fem
X
npu £=—>Ex
hy
1+ & !
N+ Rsf"qs 1- £ - Rscf‘qs
_ R
+ L 2R, 4,
P e (-Eg) (7.14)

PucyHok 7.4 - Cxema ycunuin u antopa HanpsixkeHMin B ce4eHUU, HOpMasbHOM K
NpPoAONbHON OCU BHELIEHTPEHHO CXKaToro Xerne306eTOHHOro aneMeHTa, npu pacyeTe
ero no Npo4YyHoCTn

P
o R b,lem ﬂés

R.A,

o3 %Vb

A,

PucyHok 7.4 - Cxema ycunuin n antopa HanpskeHUn B Ce4eHU, HOpMaribHOM K
NPOAOSBLHON OCU BHELLEHTPEHHO CXaTOro ene3obeToHHOro anemMeHTa, npu
pacueTe ero no NpoYHOCTU



PaccTosiH/e OT TOUKM MPUIOXEHNs! NPOAOIIbHON cunbl &Y [0 LeHTpa TskecTn
CeYeHVsl pacTsAHYTON UNM MeHee CxaToii apMaTypbl paBHO

e=eggn T

teg (7.15)

=%

2 (7.16)

3HauyeHre KOoa(hdMUMEHTa, YYMTLIBAIOWIETO BIMSHME NPOAOSbHOMO uK3rvba
3MeMeHTa Ha ero HecylLyto cnocoGHOCTE, ONpeaensiioT no gopMyne

W, (7.17)

Y CMOBHYIO KPUTUYECKYIO CUINY OnpeaensitoT no dopmyrie

2
D

N, == (7.18)
i

7.14 YKecTkoCTb >kene3obeTOHHOro anemMeHTa [OMycKaeTcs onpegenatb Mo
copmyne
015Ey,J

D=——— _+07E,];, 7.19
o (0,3"’39) sfY s ( )

roe J, J; - MOMEHTbI VHEPLUM COOTBETCTBEHHO GETOHHOTO CEYEHUS U CeYeHust
BCEl MpOAdOSbHON apMaTypbl OTHOCWUTENbHO LEHTpa TSHKECTM MOMNepevHoro
CEYEeHVs ANEeMEHTa;

Eye, By - Mooynm ynpyrocTi GeToHa 1 apMaTtypbl, onpeaensioT no ¢opmyram
(5.915.18);

©; - KO3(PMUMEHT, YHUTLIBAIOLLMIA BIUSIHAE OSMTENBHOTO AEACTBUS Harpy3ku
Ha npornb anemeHTa B NpegensHOM COCTOSIHWW, ONpeaensieTcs no opmyre

=1+M 7.20
] M, (7.20)

roe My, My - u3mbaowme MOMEHTbI BHELIHWX CWUIT OTHOCUTENBHO LIEHTpa

TSOKECTU CEYEHMsI PacTsHYTOW (MM MEHee CxaToid) apMaTypbl COOTBETCTBEHHO OT

[AeCTBMUA NOSHO Harpy3ku 1 OT AeiCTBUSA NOCTOSHHbLIX U ONMTENbHBIX HArpy3oK.
OTHOCUTENbHOE 3HaYeHNe SKCLLEHTPUCUTETA NPOAOIBHOM CUrbl

5, = %?, HO He MeHee 0,3. (7.21)

7.15 MpogonbHbin M3mMb (Npornb) aneMeHTa OT HEepPaBHOMEPHOTO BO3OENCTBUSE
TemnepaTypbl N0 BbICOTE CEYEHUs1 aNeMeHTa onpeaenstoT no dopmyre

1
g = [;] 128 (7.22)
i

1
rne [; - KpVBM3Ha NPOZOSILHOM OCK 3NIEMEHTA OT TeMNepaTyphbl, onpeaensercs
¢

no cpopmynam (6.34, 6.38, 6.44, 6.45, 6.47);

Iy - pacuetHast AnuHa anemexTa (7.17).
7.16 T[lpoBepKky NPOYHOCTU MPSMOYrOflbHbIX CEYEHWN BHELIEHTPEHHO CXaTbIX
3NIeMEHTOB C apMaTypon, pPacroriOKeHHOW Yy MPOTUBOMOMOXHBLIX B MMOCKOCTH

. #
n3rmba CTOPOH CeYeHud, Nnpu IKCLUEHTpUCUTETE NPOAONbHOU CUnbl £ S% n

§
rmbkocTu % £ 20, npousBogsAT no copmyrne



N = 00 Rygm Ao + ZReds) (7.23)
roe qugd - npuBeaeHHaa nnowanb npAaMoOYyrornibHOro cedYeHusa, onpegendaemas no

dopmyne (6.16);

2R A - cyMma npousBedeHW! nrowadeit MpoAorbHOM  apmaTypbl,
yCTaHaBIMBAEMOW MO KaXKOOoW CTOPOHE CEYEHWS, HA pacyeTHbIe COMNPOTUBIEHUS,
onpeaensemble B 3aBUCUMOCTH OT Temnepatyp no dopmyne (5.20);

¥ - k03U MEHT NPOJONBHOO M3rnba;

©; - KO3OPMLMEHT, YYUTLIBAIOWLMIA BIUSIHWE HarpeBa Ha NpPOAOSibHbIA U3rmob.
Mpu Temnepatype 6eToHa B LIEHTPE THKECTU CEYEHUS:

100 °C #; =0,95, 200 °C #; =0,90, 300 °C #; =0,85, 500 °C #; =0,75, 700
°C #; =0,65;

Iy - pacuetHasa grvHa anemexTa, cm. 7.17.

Tabnvua 7.2
Inth 6-12 16 20
Iy/d 5-10 14 17
0 0,90 0,80 0,70

7.17 PacuyeTHyl0 AMWHY /5 BHELLEHTPEHHO CXAaToro arieMeHTa onpefensoT Ans
KOHCTPYKLUMM C Yy4yeToM ee [edopMMPOBAHHOIO COCTOSIHUSI Mpu  Haubonee
HEBBLIFOAHOM AJI1 OAHHOMO 3riEMEHTa PaCMONOXEHWM Harpysku, NpuHUMasi BO
BHUMaHWe Heynpyrve fedopmalim MaTepUarnosB 1 HanmMuue TPeLLyH.

JonyckaeTcs pacyeTHylo [AnMHY {5 3neMeHTa MOCTOSIHHOrO MoMepeyHoro
ceyeHus Mo AnvHe { npu 4eACTBUM NPOOONBHON CUIlbl MPUHSITE PaBHOW:

a) ANsi 3NIEMEHTOB C LUAPHUPHBIM ONMPAHWEM Ha ABYX KoHuax - 1,04 ;

©) Ons 9nemMeHTOB C eCTKOW 3agernkon 6e3 noBopoTa OMOPHOrO CeYeHust Ha
OOHOM KOHLIE W HE3aKpPEMNIEHHbIM APYIMM KOHLLOM (KOHCOnb) - 2,04 ;

B) Ana 3NeMeHTOB C LWapHUPHbIM onnpaHneMm, HecMellaeMbliM Ha O4HOM KOHLE:

C »ecTkon, 6e3 nosopoTa 3afenkomn 0,7::

C NoAaTIIMBON, C OrpaHNYEHHbLIM NMOBOPOTOM 3aEIKOM 0,9::

r) Ona 3NeMeHTOB C nNoAaTs/iMBbIM  LWAPHUPHBIM - OnvpaHueM, AonycKarolwym
orpaHn4yeHHoe cMeLlleHne onopbl Ha O4HOM KOHLE, a Ha APpYroM KOHLe:

C ecTkon, 6e3 nosopoTa 3afernkomn 151,

C NoAaTMBON, C OrpaHNYEHHbLIM NMOBOPOTOM 3a€IKOM 20!

,El) Ana 3nemMeHToB C HeCMeLllaeMbiMU 3adeJlKkaMn Ha ABYX KOHLUaxX:



XecTkumu, 6e3 nosopoTa 0,57,
nogartnnebiMKn, C orpaHNM4EeHHbIM NOBOPOTOM 0‘83;

€) ANS 3MEeMEHTOB C OrpaHNYeHHO CMeLLaeMbIMM 3adernkaMn Ha ABYX KOHLIaX:
xecTknmm, 6e3 nosopoTa 0,87,

noaatnmBbIMKU, C OrpaHNYEHHbIM MOBOPOTOM 1,21.

n POYHOCTb PACTAHYTbIX 3JIeMEeHTOB

7.18 MNpoBepKy NPOYHOCTM Xerne300EeTOHHbIX 3/IEMEHTOB NMPSMOYTOfIbHOrO CeYeHUst
npoBoAAT No hopmynam:
NpW LEHTParibHOM PacTshKeHUM:

N LBy e, (7.24)

roe <L fo - Mnowaap BCer NPoaonbHON apMaTyphl;
NPU BHELLEHTPEHHOM PacTSHXKEHUM U MPOAONBbHOW CUre, NPUIOXKEHHOW Mexay
ycunusmu B apmatype 5 u S (pucyHok 7.5, a):

Ne SR A (kg —a'): (7.25)

Ne'S Ry A (b —d) (7.26)

npy MpOLOSIbHOW cure, MNPWUIOXEHHOW 3a npederiaMy pacCTOsiHUSA  Mexay
ycunuamm B apMatype & u &' (pucyHok 7.5, 6):

Ne < Ry (i = 052+ Ry A (hy —a) (7.27)

PucyHok 7.5 - Cxema ycunui u antopa HanpsikeHun B ceYeHUU, HopMasbHOM K
NPOAONbLHOW OCU BHELIEHTPEHHO PacTAHYTOrO XKene306e TOHHOro anemMeHTa, npu
pacyeTe ero No NPOYHOCTU

a)

w o=

“u A‘&
T E——]RA 7IN




o Rb.:ml
-+ - - -—1 RmAs
E-
DR thqub
o =
< | = T
“6 =
e
| =) R,A, /,/:/.
W N o %/

a - npofornbHas cuna J¥ npunoxeHa Mexay paBHOAENCTBYHOLLMMM YCUINUIA B
apmatype & 1 5'; 6 - TO xe, 3a npegenaMu pacCTosiHS Mexay
paBHOAENCTBYIOLMMY YCUIUIA B apMaType 5 un 5.

PurcyHok 7.5 - Cxema ycunui u antopa HanpsikeHWin B CE4EHNN, HOPMaribHOM K
NPOAOBHON OCU BHELLEHTPEHHO PacTSAHYTOrO ene3o6eTOHHOro 3ieMeHTa, Npu
pacyeTe ero Mo NPoYHOCTH

BbicoTy cxaTon 30HbI onpeaenstoT no gopmyrne

_ Rads ~Rods - N; (7.28)
R&,femb

ecrm x > Eply, To B ycnoBue (7.27) NoacTaBnaoT x = Epkhy .
PaccTtoaHue oT pacTdruBatoLllien NpodofibHOM CUMbl OO PaBHOLENCTBYHOLLEN
ycunuii B apmatype onpegenstot no dgopmyne (7.15) 6e3 koadpdmumeHTta 7, T.K.

HET OONONHUTESTIbHOro NpPoAoNfibHOMro n3rnba ot paCTFlFVIBaI-OLLI,eVI cunbl, n 6e3 2 .

MpoBepka NPOYHOCTM HOPManbHbLIX Ce4YeHUN Ha OCHOBEe
aedopMaLuMoOHHON Mogenu



7.19 Tpn pacuyeTe NMPOYHOCTU B YCIOBMSAX BO3LEVCTBUS TemnepaTypbl yCUnna v
AedopMaumm B Ce4eHUn, HOpManbHOM K NPOAOSILHON OCK 3rieMeHTa, onpeaenstoT
Ha ocHoBe [edopMaLMOHHON MOoAEMW, UCMOMb3ys YpPaBHEHUS pPaBHOBECUSI
BHELLUHUX CUIT U BHYTPEHHWUX YCUMWIA B CEYEHUWN SMEMEHTA C YYETOM WU3MEHEHUSsI
cBoVCTB 6eTOHa U apmMaTypbl OT BO3AENCTBUS TemMnepaTypbl.

O6Lpme nomnoxeHns pacyeTa, pacyeTHble 3aBUCMMOCTM MEXOy YCUMUSMU Y
aedopMaumsiMi, MeToguka pacyeTa Mo  MPOYHOCTM  HOPMarbHbIX  CEYEHWUN
npuHumatot no C 52-101 [1].

BeToH no BbiCOTE ceyeHuss pa3bMBalOT Ha SNEMEHTapHble Y4acTKM C
ONHaKOBO AedopMupyembimu CTEPXHAMU apmarypel. Ovarpammy
AedopMupoBaHusi 6eToHa Ha cxaTue CTPoAT AN CpedHen TemnepaTypbl 6eToHa
CXaTom 30HbI (pUcyHOK 5.1). Anarpammy 0edopMUpPOBaHUS apMaTypbl CTPOAT A5ist
TemnepaTypbl ee HarpeBa (puUcyHok 5.2). [lo MOMeHTa paspyLueHusi cobniogaeTcs
YyCNOB/E PaBHOBECMUSI BHELUHWX CUM W BHYTPEHHWX YCUMWA C y4eTOM MIOCKOro
AedopMUpoBaHust ceveHns. MoOMEHTHYI0 ocb yA0OHO BbIGMpaTb Ha CXaTon rpaHu
ceyeHus.

Kputepvem wncyepnaHus MNpPOYHOCTM  HOPMAnbHOMO CeYeHUs SBMSeTCs
OOCTUXEHVE KpaeBoW fAedhopmaumen cxatoro 6eToHa ee npeaenbHOro 3HavYeHus

Ep2-

B cxaTblX KOMOHHax NpU YETLIPEXCTOPOHHEM BO3OEWCTBUM TemnepaTyphbl
OnpefensioT pacnpefeneHue Temnepatyp Mo CEeYEHWI0 KOMOHHbI. CedveHune
pa3buBatoT Ha Nosble NPSIMOYTOMbHWKN C OAMHAKOBOW TemnepaTypon Harpesa, Ans
KOTOpbIX MPUWHMMAIOT pPaBHOMEPHOE pacnpefeneHve HanpsbkeHun.  CTposiT
Avarpammbl  AedopMupoBaHust 6eToHa ANna TemnepaTypbl HarpeBa CepeauHbl
TOSLWMHBI KaXO0ro y4acTka 6eToHa 1 gnarpammbl 4edopMUpOBaHUst apMaTypbl Ans
TemnepaTypbl ee Harpesa.

3a npepenbHoe 3HaveHne aedopmMaunini YKOPOYEHUSI C OQHO3HAYHOW 3MOPON
HanpskeHun 1 aedopmauni NPUHUMAOT npeaencHyl gedopMauuio HaumeHee

HarpeToro GeToHa B CEYeHUU NPy OAHOPOLHOM HaMpPsKEHHOM COCTOSIHUM £py MPU
HYNEBOMN KPVBU3HE B CEYEHUN.

Mo avarpamme [edopMUPOBaHMS [ONS  Kaxgoro yvactka Onpeaensior
HanpskeHusi B 6eTOHE U B apMaType, COOTBETCTBYIOLLWE NpeaenbHoii AedopmaLm
GeToHa HaVMeHee HarpeToro y4acTka.

MPOYHOCTL CeYeHUs NPOBEPSIETCS U3 YpaBHEHWS PaBHOBECHSI.

PacuyeT NpoOYHOCTH Xene306eTOHHbIX 3JIEMEHTOB Ha
OeAcTBUe nonepeyHbIX cun

O6Lme nonoxeHus

7.20 PacyeT nNO nNPOYHOCTU Xene3obEeTOHHbIX 3JNEMEHTOB MNpu  OeACTBUM
nonepeYHbIX CWUr MPOM3BOAST Ha OCHOBE MOAENM HAKMOHHbIX ceveHui. [lpu
pacyeTe N0 MOAENM HAKMOHHbIX CEYEHUI JOMkHbI ObiTb 06ecneyeHbl NPOYHOCTb
3reMeHTa no Nonoce Mexay HaKMOHHbIMU CEYEHUAMM Y MPOYHOCTb MO HAKITOHHOMY
CeYEeHUI0 Ha OEeNCTBME MOMEepeYHbIX CWIl, a Takke MPOYHOCTb MO HAaKIIOHHOMY
CeyYyeHuio Ha AericTBME MOMEHTA.

[MpoYHOCTE MO HAaKMOHHOM rofioce  XapakTepusyeTcs  MaKkcuMMasbHbIM
3HaYeHUEM MOMEpPEYHON Curbl, KOTOPOe MOXET OblTb BOCMPUHATO HAaKIIOHHOW
MOJSIOCON, HaxoasLencs nof BO3enNCTBMEM CHUMAIOLLMX YCUMMIA BAOMb MOMOCH! U
pacTarMBaloWMX YCUNMN OT MOMEPEeYHOM apmaTypbl, Nepecekatrollen HaKoHHYH
nonocy. MNpy 3TOM NPOYHOCTL BEeTOHa onpefenstoT Mo COMPOTUBREHWMIO GeToHa
OCEBOMY CXaTWI0 C Y4ETOM BIMSHWUS CIIOXHOMO HAaMPsXEHHOro COCTOSIHWS B
HaKITOHHOW MOJIoCe N cpeaHen TeMnepaType HarpeBa 6€ToHa HaKNoOHHOW NOMOCHI.

7.21 PacyeT Mo HaKMOHHOMY CEYEHMIO Ha AeNCTBME NnonepeyHbIX CUi NPon3BoasT
Ha OCHOBE YypaBHEHWSI PaBHOBECWUSI BHELHUX W BHYTPEHHWX MOMEpeYHbIX Ccun,
OENCTBYIOLLMX B HAKMOHHOM CEeYeHWU, C ONMHON Npoekumm "¢ " Ha NpogorbHYI0 OCb
anemeHTa. BHyTpeHHVWe nonepeyHble CuWMbl  BKMOYAOT MOMEPEYHYD  Cuny,
BOCMPUHMMAEMyt0 OETOHOM B HaKIOHHOM CEYEHUM, W TOMEPEYHYID CuIy,
BOCMPVHMMAaEMyI0 MepeceKaloliel HaKoOHHOe CeYeHue MornepeyHon apmarypbl.
lMpn 3TOM noMnepeyvHble Cumbl, BOCMPUHMMaeMble OGETOHOM UK MonepeyHon
apMatypou, onpegensloT Nno COMNpoTUBIEHUAM OeTOHa M nomnepeyHow apmaTypbl
PacTSHKEHMIO C Y4ETOM AMMHbI NPoeKL K "¢ "' HaKNOHHOIO CeYeHMs U MakCcMmarnbHON
TemnepaTypbl HarpeBa nonepeyvHon apmaTypbl 1 6eToHa.
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7.22 PacyeT no HaKMOHHOMY CEYEHWI0 Ha OEeVCTBUE MOMEHTa MPOM3BOASAT Ha
OCHOBE YpaBHEHWS PaBHOBECMS MOMEHTOB OT BHELHWUX W BHYTPEHHUX CUn,
OEeNCTBYIOLLMX B HAKITOHHOM CeYeHuu, C ANMHOM Npoekuun "« " Ha NpogosbHY OCb
anemeHTa. MOMEHTbI OT BHYTPEHHMX CUI BKIOYAT MOMEHT, BOCMPUHMMAaeEMbI
nepecekarLllen HaKMOHHOE CeYeHWe MPOAOSIbHOM pPacTAHYTOM apMaTypour, U
MOMEHT, BOCMPUHMMAEMbI MEepeceKalrollel HaKIOHHOe CevYeHne MonepeyvyHom
apmatypou. [py 3TOM MOMEHTbI, BOCMPUHUMAEMblE MPOAOIbEHON U MOMNepevHon
apmaTypoi, onpegensoT N0  COMPOTMBIEHUAM MPOAOSIbHOM U MOMNepevHomn
apmMaTypbl PaCTSKEHWIO, C YY4ETOM AMUHbI NPOEKUMN "z " HaKMOHHOTO CeYeHus U
TemnepaTypbl HarpeBa MNpPOAOMbHOM apMaTypbl M MakcMManbHOW TemnepaTypbl
HarpeBa nonepeyHon apmaTtypsbl.

Pacuert xxene3o6eTOHHbIX 3/IeMEHTOB MO nosioce Mexay HaKnoHHbIMU
ceYyeHnAMuU

7.23 PacuyeT u3rMbaembix Xerne3o0eTOHHbIX 31eMeHTOB Mo OEeTOHHOW mnoroce
MeXOY HaKMOHHBIMWU CEYEHNSMN NPOU3BOAAT U3 YCIIOBUS

L L opRpembhy, (7.29)

raoe { - nonepeyHas curna B HOPMarbHOM CEYEHWUM JMIeMEHTa; Ko3dPULMEeHT

wn; =0,3.

PacyeT )xene3o06eTOHHbIX 35IeMEeHTOB MO HAKNTIOHHbIM Ce4YeHUAAM Ha
OencTBUe nonepeYHbIX cun

7.24 PacyeT wu3rmbaembiX 3/1IEMEHTOB MO MPOYHOCTM B HAKMOHHOM CeYeHun
(pucyHok 7.4) Npon3BoAsT U3 yCrioBus

040, +0,, (7.30)

roe Q - nonepe4vyHada cuna B HaKIOHHOM ce4dYeHun C OTMHHOW npoekunn "=" Ha
npoAonbHYKD  OCb  3NeMeHTa, pacnonoxeHHytdo NoO  OAHY CTOPOHY  OT
paccmMaTpruBaemMoro HakrmoHHOro ce4eHus.

)y - nonepeyHas cuna, BOCNpuH/MaeMasi 6ETOHOM B HAKIOHHOM CEYeHWH,
onpegensemas no gopmyre

Ry bhis
0y = ©a R by ‘ (7.31)

[

HO NpVHUMAIOT He Bornee 2,5 Rpybhn 1 He meHee 0,5 Rpubhn; wpy =1,5.

PacueTHoe conpoTuBreHMe GeTOHa PaCTSKEHUIO Ry OnpedensoT Mo
copmyrie (5.7).

(5w - nonepeyHas cuna, BOCMPUHMMaeMasi MOMepeYHon apmaTypoil B
HaKJIOHHOM CeueHum, onpeaernsemasi no opmyne

Diw = Psudsnt (7.32)

rae ¢z =0,75 n ycunue B nonepeyHon apMaTtype Ha eavHULY ONHbI 3neMeHTa

ol
Gop =22 (7.33)

S

Pacuyet npousBogsAT AOns psiga pacroniokeHHbIX Mo ASIMHE  3neMeHTa
HaKINOHHBIX CeYeHUI Npu Hanboree onacHon AnMHe NPOEKLUM HAKITOHHOTO CeYeHust

¢ ", KOTOpYIO NPUHMMALOT He MeHee #; 1 He Gonee 2%y .

PucyHok 7.6 - Cxema ycunuit B HAaKNOHHOM C€4YeHUU INeMeHTa C XoMyTaMu nNpu
pacuyeTe Ha AeWcTBME NOMepPeYHbIX CUn
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PucyHok 7.6 - Cxema ycunvin B HakNoHHOM CEYEHUM 3rieMeHTa C XOMyTamMu npu
pacyeTe Ha AenCcTBME NoNepPeYHbIX Cun

7.25 [JonyckaeTcsa Mpou3BOAUTb PaCHET HAaKMOHHbIX CEYEeHWU, He paccmaTtpuBas
HaKIMOHHbIE CeYEeHUsi NPW ONpeAernieHMn NONepPevHON CUmbl OT BHELLHEW Harpysku,
13 ycrosusi

1 < 0n * Lo (7.34)

roe {4 - nomepeyHasi cura, B HOpMarbHOM CEeYeHuM, He paccMmaTpvBaemasi ot
BHELLHEN HarpysKku;

Gy = 05 R iy (7.35)

stl = Iqsw’i:gﬂ : (7-36)

Mpw pacnonoxeHnn HopMarbHOMO CEYEHUs!, B KOTOPOM YUUTLIBAIOT MONEpeYHyo
cuny {4 BGMM3M ONopbl Ha PacCTosHAM @ MeHee 2,5%y , pacyeT u3 ycriosusi (7.34)
MPOM3BOASAT, YMHOXas 3HadeHus (), onpedensiemoe no copmyne (7.35), Ha

koadpcpuumeHT 2,5 Ay /@, HO NPUHMMAIOT 3HadeHve (Zy He Bonee (2,5 Apulig).
Mpn pacnonoxeHUM HOPMarbHOTO CEYEHUsl, B KOTOPOM YYUTLIBAIOT MOMEpeYHyto

cuny {, Ha pacCTosiHuM @ MeHee Ap, pacyeT n3 ycroeusi (7.34) npousBopsT,
yMHOXan 3HaveHus (s, onpeaenseMoe no dopmyrne (7.36), Ha KoadpduuneHT

@ ! %y . TonepeyHyto apmaTypy y4uTbIBaKOT B pacyeTe, ecrnv cobniogaercs ycrosue

G 2 0,25Ry by (7.37)

MoXHO y4nTbIBaTb NONEPEYHYI0 apMaTypy 1 NMPU HEBLINMONHEHUN STOTO YCIIOBYS,
ecnu B ycnosum (7.30) npuHuMaTh

Oy = 4oahia i (7.38)

Sw

Llar nonepeyHoin apmaTypbl, yYUTbIBaeMbIii B pacyete, P
0

[omkeH ObITb He
6orblle 3Ha4YeHus

Swamax _ Rpubhy

7.39
fy &y (7:39)

Mpn OTCYTCTBUM MOMEPEYHON apMaTypbl WNM HapyLIEHUW YKa3aHHbIX Bbille
TpeboBanuin pacyeT nponssogaT u3 ycnosusi (7.30) nnm (7.34), npuHumas ycunus

P WM U paBHbiMM  Hymo. [MonepeuyHas apmaTtypa [OfkHa OTBevarb
KOHCTPYKTUBHBIM TpeGoBaHUsIM.
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PacueT xxene3o6eTOHHbIX 3/IEMEHTOB MO HAKNOHHbLIM CE4YeHUAM Ha
AencTBUE MOMEHTOB

7.26 PacyeT xene3o6eTOHHbIX 31IEMEHTOB MO HAKMOHHLIM CEYEHVSIM Ha AeincTBue
MOMEHTOB (PUCYHOK 7.7) NPOU3BOASAT M3 YCIIOBUSA

MM, +M,,, (7.40)

roe Af - MOMEHT B HaKMOHHOM CEYEHUN C ATIMHOM NPOEKLUMM ¢ Ha NPOAOMNbHYIO OCb
3MeMeHTa, ornpedersiemMblii OT BCEX BHELLHWX CWS, PacnofiokeHHbIX MO OfHY
CTOpOHYy OT paccMaTpuMBaeMOro HaKMOHHOMO CeYeHWsl, OTHOCUTENbHO KOHLa
HaKMOHHOrO ceyeHust (Todka 0), MPOTMBOMOMOXHOTO KOHLY, Y KOTOPOro
pacrnonaraeTtcsl  npoBepsiemasi  NpofdoSibHas  apMaTypa,  MCMblTbiBaloLAs
pacTshkeHe OT MOMEHTa B HaKMOHHOM CeYeHWW, NPy 3TOM y4uTbIBaloT Havbonee
ornacHoe 3arpyeHvie B npegenax HakIoHHOTO CeYeHus:;

M, - MOMeHT, BOCMpUHMMaeMbI NPOAONLHON apMaTypol, MepeceKaroLLen
HaKMOHHOEe CeYeHMe, OTHOCUTEMbHO MPOTUBOMOMOXHONO KOHLA HAaKMOHHOMOo
ceyeHust (Touka 0)

M, =Nz, (7.41)

rae ;- nne4yo BHyTpeHHeVI napbl cun; gonyckaetca npuHMMaTb

z, =090, (7.42)

PucyHok 7.7 - Cxema ycunuit B HaKNOHHOM CeYeHUU INeMeHTa ¢ XoMyTamMu nNpu
pacyeTe Ha AeWCTBME MOMEHTa
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PucyHok 7.7 - CxemMa ycunuin B HakiloHHOM CEYEHUM 3fIEMEHTA C XOMyTaMu npu
pac4yeTe Ha OeNCTBME MOMEHTA

Ycunue B NpogonbHOM pacTsHyTON apMmaTtype

N.s = Rsiﬁs : (7'43)

B 30He aHkepoBkM & onpegenstoT no dopmyne (9.4).
MoMeHT ana nonepeyHon apmatypbl, HOpManbHOW K MPOAOSIbHOM OCK
anemeHTa, onpeaensoT no gopmyrne

Mo, =0.50,0. (7.44)

Ycunve B nonepeyHon apmaTtype paBHO



Caw = It (7.45)

rae s, - onpeaensoT ¢ yyetom dopmyns (7.37);

£ - NPUHUMAIOT B Npepernax ot &y no 24g.
JonyckaeTcs Npou3BOAWUTL PacYeT HaKIOHHbLIX CEYEHUI, NPUHUMAs B YCIIOBUM
(7.40) MOMEHT Af B HaKMOHHOM CEYEHWN MpU AJIMHE NPOEKLUM £ Ha NPOAOSIbHYHO

OCb 3ieMeHTa, paBHo 2%y, @ MOMeHT M, , paBHbIN O,5qswkn2.

PacuyeT npousBoguTCA ANS HAKIOHHBIX CEYEHWI, PacMonOXeHHbIX No ArvHe
3MeMeHTa Ha ero KOHLIeBbIX y4acTKax 1 B MecTax obpbiBa NPOAONbHOM apMaTypebl,
npv Hanbonee onacHoW AnMHe NPOEKLMMN HaKMOHHOMO CeYeHus ¢, MPUHUMaeMon B
yKasaHHbIX Bbllle npegenax. [pu OTCYTCTBMM MONEPeYHON apmatypbl pacyeT
HaKMOHHbIX CeYeHun npousBodsaT u3 ycrnosus (7.40), npuHMMas MOMEHT B
HaKMOHHOM CEYeHWN NpU AfMHe MpoeKUMM ¢ Ha MPOAdOSbHYI0 OCb 3rieMeHTa

M =2k, amomenT M, =0.
PacueT xxene3o06eTOHHbIX 3/IeMeHTOB HA MecTHoe cXaTue
O6LWwue nonoxeHus

7.27 PacyeT xene3obeTOHHbIX 3NEMEHTOB Ha MeCTHoe coxatve (cmATue)
Npou3BOAAT NPU AEVCTBUM CXOMMAIOLLEN CWrbl, MPUMOXEHHOW Ha OrpaHUYeHHON
Nrowaan HopMarnbHO K MOBEPXHOCTU xene3obeToHHoro anemeHTta. [lpyu aToM
YYMTbIBaKOT MOBbILLEHHOE COMPOTUBMEHWE CxXaTuio 6eToHa B npegenax rpy3oBov
nrowaau (niowaam cMaTus) 3a cHeT 06 bEMHOro HanNPsKEHHOro COCTOAHNS BeToHa
nog rpy3oBov NOW@abio, 3aBuCSLLEe OT PachofioXeHUs rpy30oBOW NIOWAAM Ha
NOBEPXHOCTM ANIeMeHTa.

Mpy HammumMmM KOCBEHHOV apMaTypbl B 30HE MECTHOTO CXaTusl YYMTbIBalOT
OOMOMNHUTENbHOE MOBbILLEHWE CONPOTUBIIEHUS Cxatuio 6eToHa nog rpy3oBoW
nnoLaablo 3a CYET COMPOTMBIIEHUSI KOCBEHHOW apMaTypbl.

PacueT anemMeHTOB Ha MeCTHOe cXXaTue Npu OTCYTCTBUU KOCBEHHOM
apmartypbl

7.28 PacyeT 95eMEHTOB Ha MECTHOEe CxaTue npu OTCYTCTBMU KOCBEHHOM
apmartypbl (pUCYHOK 7.8) NpoM3BOAAT U3 YCroBUA

N 2w Ry o s joke (7.46)

roe ¥ - MecTHas CXMMaloLLAsA CUna OT BHELLHEN HarpysKu;
Ay jok - NNOWAAL NPUNOXEHWS! CHUMAIOLLEN CUTbI (MIOLAab CMATUS);

By isk - pacyeTHoe COMpoTMBIEHWEe GeToHa CKaTMIo MPU MECTHOM AENCTBUM
CXUMAIOLLEN CUrbl;

¥ - koadpdmuymeHT, NpMHMMaembii pasHbiM 1,0 npu paBHomepHom n 0,75 npu
HepaBHOMEPHOM pacnpeaerneHn MeCTHON Harpy3kun no nNnowaan CMaTus.

PucyHok 7.8 - CxeMbl AnA pacyeTa 3neMeHTOB Ha MeCTHOe cxaTue npwm
pacnonoXeHMn MeCTHOW Harpysku
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a - BOan oT KpaeB 3MeMeHTa; 6 - Mo BCel LLUMPYHE 3NIEMEHTA: B - y Kpasi (TopLa)
3MeMeHTa Mo BCEii ero LUMPUHE; T - Ha YITly 3NIEMEHTA; [ - Y OOHOTO Kpasi 3MIEeMEHTa;
e - B6n13mn ogHoro Kpasi afiemMeHTa; 1 - afieMeHT, Ha KOTOpbI AeACTBYeT MecTHas

Harpyska; 2 - nrowaab cMaTUs Ay fo; ; 3 - MakcuManbHas pacHeTHas nrowasib

Ay ax s 4 - LeHTp TsbkecTn nnowanen s joz U A rax ; 5 - MUHUMAanNbHasA 30Ha
apM1pPOBaHNst CETKaMu, NPY KOTOPOII KOCBEHHOE apMUPOBaHNE YUNTLIBAETCS B
pacuete

PucyHok 7.8 - Cxembl Ans pacyeTa 9aNeMeHTOB Ha MeCTHOE CxaTue npu
pacnosioKeHNM MECTHOW HarpysKu

3HaveHve Fjjop onpenensioT no opmyne

Ry por = %8 Ragem, (7.47)

roe fem - onpepenaiT no copmyne (5.5), NpuHUMas KOSMMDULIMEHT g MO
Tabnmue 5.3 B 3aBMCUMOCTM OT CpegHen TemnepaTtypbl 6eToHa nnoLwpean cMsATUs
npyu cxeme NPUIIOXKEHUSI Harpy3ku no (pUcyHky 7.8 a, 6, B), U B 3aBUCMMOCTU OT
Temnepatypbl 6eToHa Hauboriee HarpeToi rpaHuM nnowaan CMATUSE MO CXeMe
(pucyHok 7.8, T, 4, €);

Py - KOadhpmLMeHT, onpedensiembl no gopmyre

AEJ,m&x

oy = 0,8 , (7.48)

AEJ,IOC

HO NpuHUMaeMmbI He Bonee 2,5 n He meHee 1,0.
B dopmyne (7.48): ﬂg,mx - MakcumarsbHas pacyeTHas nroLwaib, UMetoLas ToT
Xe LEHTP TSHKECTU, YTO M Nowaab Ag,,;oc , W TpaHMLbl pacyeTHOW nrowaamn Ab,m

OTCTOAT ~ OT  Kaxmol  CTOPOHbl  nrowaau < r:  paccTosHuM,  paBHOM
COOTBETCTBYHOLLEMY pa3Mepy 3TUX CTOPOH (PUCYHOK 7.8).

PacueT anieMeHTOB Ha MeCTHOe cXXaTue Npu Hanu4Mm KOCBEHHOM
apMaTypbl

7.29 PacyeT anemMeHToB Ha MECTHOEe cxaTtue npu Hanm4nn KOCBEHHOW apmMaTypbl B
B/AE CBAPHbIX CETOK NMPOn3BOAAT U3 YCIIOBUA

N Ly Ry toic ok, (7.49)

rae £k - NPUBEAEHHOE pacHeTHoe COMPOTUBIIEHWE BETOHA CXATUIO C yHETOM
KOCBEHHOW apMaTypbl B 30HE MECTHOIO CXaTwisi, onpeaensiemoe no gopmyne

Baspor = Rppor * 2@5,q}le,xyﬁLs,xy ; (7.50)

P50 - KOI(DULMEHT, OnpeaensiemMbiii no jopmyne

(7.51)




Apjocer - MOWaAMOb, 3aKMIOYEHHAs BHYTPU KOHTYpa CETOK KOCBEHHOrO
apMMpOBaHUs, CHUTAs MO UX KPaHUM CTEPXHAM;

£ p- pacyeTHoe COMPOTMBIIEHME PaCTSDKEHUIO KOCBEHHOM —apmatypbl,
onpeaensemoe no cdopmyre (5.20);

M5z - KO3DMLMEHT KOCBEHHOO apMMPOBaHWA, onpeaensemMbii no dopmMyrne

_ Ay dgdy +nydgly _

(7.52)
Ay oo gr

P’*s,z_ﬂy

#y, Ay, 1, - COOTBETCTBEHHO UMCMO CTEPXHENW, NMoLaab CeYeHUs 1 ArmHa
CTEPXHSA CETKWN, CHUATAsA B OCHAX KPaHUX CTEPXHEN B HanpaBneHun X ;

#y, Ay, &y - 10 e, B HanpaBnenun ¥ ;

& - Lar CeTOK KOCBEHHOro apMMUPOBaHUSL.

3HayeHne MECTHOM CXUMatOWEh Cunbl, BOCMPUHMMAEMON 3IEMEHTOM C
KOCBEHHbIM apMupoBaHuem (npasas YacTb ycrosus 7.49), npuHUMatoT He Gonee
YOBOEHHOrO 3HAYeHWs MECTHON CXVIMatOLLEN CUrMbl, BOCMIPUHUMAEMON 3IEMEHTOM
6e3 KOCBEHHOTO apMMPOBaHKA (NpaBasi YacTb ycrosus 7.46).

PacueT XXerne3ob6eToHHbLIX 31IeMEeHTOB Ha npoaasnuBaHue
O6Lwue nonoxeHus

7.30 PacuyeT Ha npopgaBrvBaHWe NPOM3BOAAT AN MIIOCKUX JKene3obeTOoHHbIX
3MEeMEHTOB (NMWT) NpU AENCTBUMM Ha HUX (HOPMarbHO K MIOCKOCTU 3rieMeHTa)
MECTHbIX, KOHLLEHTPUPOBAHHO MNPUIIOXEHHBIX YCUNMIA B BUAE COCPEAOTOYEHHbIX
CUnbl M U3rMbaloLLEro MOMEHTA.

Mpn pacyeTe Ha npojaBMvVBaHWMe pacCMaTpuBAlOT pacyeTHOe MonepeyHoe
ceyeHue, pacriofoXeHHOe BOKPYr 30Hbl Mepefjadu YCUIWiA Ha 3MemMeHT Ha

paccTosiHum 0,5%; HopMarbHO K €ro NPoAoSibHON OCK, MO NMOBEPXHOCTU KOTOPOro
AEeNCTBYIOT KacaTerbHble YCUMUA OT COCPedOTOYEHHOM CUIbl M M3rnbaroLLero
MOMeHTA.

JencTeyloume kacaternbHble yCUnus no nrnowaam pacyeTHOro nonepeyHoro
ceyeHns JomkHbI BbITb BOCMPUHATLI 6ETOHOM C conpoTuBrieHneM 6eToHa oceBomy

PacTSKEHNIO i U PACTIONOXEHHOM Mo 06 CTOPOHbLI OT PACYETHOMO MONEPEYHOro
ceyeHuss Ha pacctosHum 0,547 nonepeyHon apmaTypoii C COMpPOTMBEHWEM

norepeyYHon apMaTypbl PacTsKEHUMIO Ky .

I'Ip|/| rCleIZCTBI/II/I COCpeﬂOTO‘-{eHHOVI CuUnbl KacaTerbHble ycunus,
BOCMPUH/MaeMble  GETOHOM UM apmaTypoil,  MPUHUMMalOT  PaBHOMEPHO
pacnpefeneHHbiMM Mo BCEWN MIoWaAM pacyeTHOro nonepeyHoro cedenns. [Mpu
,D,eVICTBVIVI VI3FV|68IOLLI,€FO MOMEHTa KacaTtelbHble Yycunua, BOCNpUHMMaeMblie
6ETOHOM M MonepeYHon apMaTypor, NPUHUMAIOT MIMHENHO MEHSIOLLWMICS MO ANUHE
pacyeTHOro nonepe4vyHoro ceyeHnda B HanpablieHUU ,D,eVICTBVIFl MOMEeHTa C
MakCcumMalnibHbIMM KacaTteslbHbIMU  YyCUNUAMKU NPOTUBOMOSIOXKHOIO 3HakKa Yy KpaeB
pac4eTHOro nonepevyHoro ce4yeHna B 3TomMm HanpasieHUnn.

PacueTHbIn KOHTYp nonepevyHoro ce4eHnsa npuHUMaroT:

npuv pacnosfioXxeHun nnowaaku nepegadvyn Harpy3km BHyTpPU NIOCKOro afieMeHTa -
3aMKHYTbIM U pacroroXXeHHbIM BOKPYT NioWaaKy nepeaayvm Harpysku (pucyHok 7.9,
a);

PucyHok 7.9 - Cxema pacyeTHbIX KOHTYPOB MoOMnepeyHoro cev4eHus npum
npoaaBnuBaHWUU
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a - nroLagKa NPUoXeHWs Harpy3ku BHYTPU NIOCKOTo 3emMeHTa; 6, B - To e, Y
Kpasi MII0CKOro aIEMEHTa; I - NMpU KPeCTOo6pasHOM PacnoNioKeHUM MONepeYHon
apmaTypbl; 1 - nroLagb NPUOXEHNS Harpy3Ku; 2 - pacHeTHbI KOHTYP MomnepeyHoro
ceyeHust; 2' - BTOPOii BapuaHT PacronoXeH!s pacHeTHOro KOHTYpa; 3 - LLeHTp

TSDKECTM PacCHETHOro KOHTYpa (MecTo nepeceyeHus ocenn Xy u Iy; 4 - ueHTp
TSOKECTU NIIOLLAAKN NPUIOXEHUS HArpy3Kku (MecTo nepeceveHns ocen X n ¥ ); 5 -
nonepeyHas apmatypa; 6 - KOHTYp pac4eTHOro nonepeyHoro ceveHnst 6e3 yyeta B

pacyeTe nonepevHon apmaTypsl; 7 - rpaHuua (Kpaw) niockoro aneMeHTa

PucyHok 7.9 - CxeMa pacyeTHbIX KOHTYPOB MOMEepPeYHOro CeYeHs Npu
npoaaBmMBaHum

npy pacnonoXeHuu NNoLaaKyM nepegadn Harpys3ku y Kpas unm yrra nrockoro
aneMeHTa - B BuAE OBYX BapWaHTOB: 3aMKHYTbIM W PaCMOMOXEHHbIM BOKpYr
NroLaakn nepefavn Harpy3ku U He3aMKHYTbIM, CReAyloLyM OT KpaeB NIoCKOro
anemeHTa (pucyHok 7.9 6, B). B aTOoM cnyyae y4nTbIBalOT HaUMEHbLLYIO HECYLLO
CMOCOBGHOCTbL  NpU  ABYX BapuaHTax pachofioKEHUs1 PaCYeTHOTO  KOHTypa
NMONepeyHoro ceYeHus.

Mpn pacnonoxeHun nonNepeyHoOn apMaTtypbl HE PaBHOMEPHO MO KOHTYpY
pacyeTHOro MornepeYyHOro CeYeHusi, a CoOCPeAOTOUEHHO Y OCEN NIoLWaaKy nepeaayn
Harpy3kn (KpectoobpasHoe pacronoXeHWe MonepevyHor apmaTypbl) pacyeTHbIN
KOHTYp MOMEpPeYHOro ceyeHuss OeToHa MPUHUMAKOT  PaCrOSIoOKEHHbIM MO
AVaroHanbHbIM - NIMHWAM, CredylouwyM OT  Kpasi pacrofioXeHUs nonepeyvHomn
apmatypbl (PUCYHOK 7.9, ).

[Mpu gencTBum momeHTa Af B MeCTe MPUINOXeHUs COCPEAOTOYEHHON Harpysku
MOJSIOBUHY 3TOTO MOMEHTa YYUTLIBAIOT NPU pacyeTe Ha NpodaBivBaHVeE, a APYryo
MOSIOBUHY YYUTLIBAKOT MPW pacyeTe MO HOpMarbHLIM CEYEHUAM MO  LUMpUHE
CeyeHusi, BKMoYaloLWen LWMPUHY NIOWaAKN nepeaaydun Harpysku v BbICOTY CeYeHust
NIOCKOro 3NeMeHTa No 06e CTOPOHbI OT MIIOLAAKM Nepeaaqn Harpy3Kku.

Mpn gencTBuM COCPEAOTOYEHHBIX MOMEHTOB U CUMbl, B YCMOBUSIX NPOYHOCTU
COOTHOLLEHVEe  Mexay  AeNCTBYILWMMWM  COCPEAOTOYEHHbIMA  MOMEHTaMMU,
yYnUTbIBAEMBIMA NPU NPOAABMMBaHUW, U MNpeaeribHblM MOMEHTOM MPUHUMAIOT He
bornee COOTHOLLEHUS Mexay AEWCTBYIOLLMM COCPEAOTOYMEHHbIM W NpeaesibHbIM
YCUIMSIMWA.



PacueT anemMeHTOB 6€3 nonepe4yHon apmaTypbl Ha NnpoAaBnMBaHue
npu 4eMcTBUM COCPeaOTOUYEHHON CUTbI

7.31 PacyeT anemeHTOB 6€3 nonepevHon apmaTypbl Ha MpodaBfMBaHWE npu
OENCTBUM  COCPEOOTOHMEHHOM CWIMbl  MPOM3BOASAT M3  YCIOBUS,, B  KOTOPOM
COCpPefoTOYEHHasi Curna OT BHELUHEN Harpysku OomkHa GbiTb MEHbLUE UM paBHa
npeaensHoMy YCUIMio, BOCNpUHMMaeMoMy 6EeTOHOM

Fy S Ry, (7.53)

roe fyy - NPOYHOCTL GETOHa Ha pacTskeHwe, onpedenstoT no dopmyne (5.7) B
3aBUCUMMOCTVM OT CpegHel TemnepaTypbl MIOWAAM  KOHTypa  pacyeTHOro
NornepeyYHoOro ceyYeHus;

Ag, - nnowaab pacyeTHOro nornepeYyHoro cevYeHuda, pacnorioXXeHHOro Ha

paccTosiHim 0,5%; OT rpaHuubl NoLwWaay NPUMOXKEHNS] COCPEAOTOYEHHOWN CUMbl F
(pnicyHok 7.10).

PucyHok 7.10 - Cxema Ans pacuyeTa xene3o6eTOHHOW NAUTbI Ha NpoAaBnuBaHue 6e3
nonepeyvyHon apmaTypbl Npy TeMnepaTypHOM BO3A4e ACTBUU CHU3Y NIUTbI
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1 - pacyeTHoe NorepeyYHoe CeYeHre; 2 - KOHTYP PaCYETHOrO NonepeYHoro CeYeHus;
3 - KOHTYP NroLLAAKM NPUNOXKEHUS HArpy3Ku

PucyHok 7.10 - Cxema ans pac4yeTa xene3obeToHHON NinThbl Ha NpoAaBnnBaHne
6e3 nornepeyHoi apMaTypbl Npy TeMnepaTypHOM BO3AEWCTBUM CHU3Y MIUTbI

Mnowaab -4 onpegenstoT no dopmyne

Ay =uhg, (7.54)



roe i - NEPUMETP KOHTYPa PacUETHOrO NOMEPEUHOTO CeYeHNs:;
&y - npuBeaeHHas paGodas BbicoTa cevenms #g = 0,50k, + gy )

kpy  whgy - pabouas BbICOTa CeveHWst AMs MPOLONbHON  apMatypbi,
pacrornoXeHHO B HanpasneHum oceint X n ¥ .

PacyeT anemeHTOB € nonepeyHoOn apmaTypon Ha NnpogasnuBaHue npu
AeNCTBUM COCPEeAOTOYEHHOMN CUJbI

7.32 PacyeT 9nMemMeHTOB C MOMEepevyHOM apmaTypo Ha npodaBnvBaHuve npu
OeNCTBUM COCPeoTOYEHHOM CUIbl (PUCYHOK 7.11) NPOM3BOAST 13 YCIOBUSA

FLR +Fy,, (7.55)

roe st - npeaenbHoe ycunue, BOCNpuUHUMaemoe nonepequVl apmaTypoPl npu
npogasnnBaHnu;

F, - npepenbHoe ycunve, BOCMpUHMMaeMoe GETOHOM, onpegernsemoe
cornacHo (7.53).

PucyHok 7.11 - Cxema AnsA pacyeTa Ha npoAaBnuBaHue Xene3o6eTOHHOM NNUTLI C
BepPTUKaNbLHOW paBHOMEPHO pacrnpeaerieHHON nonepe4YHOM apMaTypomr npun
TeMnepaTypHOM BO3AENCTBUU CHU3Y NAUTLI
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1 - pacyeTHoe NornepeyYHoe CEeYEHNE; 2 - KOHTYP PACUYETHOIO NOMepeYHoro CeYeHus;
3 - rpaHu1La 30HbI, B Npefenax KoTopoi yYuTbIBaeTCs nornepeyHas apmarypa; 4 -
KOHTYp pacyeTHOro nonepeyHoro ceveHnst 6e3 yyeTta B pacyerte rnonepeyHo
apMaTypbl; 5 - KOHTYpP NOLLAAKUN MPUIMOXKEHNS Harpy3Ku

PucyHok 7.11 - Cxema onst pacyeTta Ha NpoAaBnvBaHue Xene3o6eTOHHOW NnnTbl C
BEpPTUKaNbHOM paBHOMEPHO pacnpeaeneHHon NonepeyHon apmaTypon npu
TemnepaTypHOM BO3AENCTBUN CHU3Y NIUThI

Ycunue &, BOCNpYHUMaemoe MONEpPeYHON apMaTypor, HOpMarbHOW K
NPOAOSbHON OCU 3fEMEHTA W PaCMOSIOKEHHOW PaBHOMEPHO BAOMb KOHTypa
pacyeTHOro NoMepPeYHOro ceyveHns, onpeaensoT no dopmyne

Fon =087 50, (7.56)

rae s, - yCUme B NonepeyHon apMaTtype Ha eavHULY ANMHbI KOHTYpa pac4eTHOro
MOMNEepeYHoro CeYeHns, pacrorioXeHHon B npendenax paccrtosHusa 0,5%; no obe
CTOPOHbI OT KOHTYpa pac4eTHOro ceYveHus
- sti"ﬂsw
5w g

H

(7.57)

roe Ry - onpegenstot no doopmyne (5.15);
Ay - NNowaab cevyeHVs NonepeyHon apmaTypbl C LLArOM &, , PACMOSIOKEHHOM

B npedenax pacctosHua 0,5%; no ofe CTOpPOHbI OT KOHTypa pacyeTHOro
NonepeyHoro ceveHuss;

i - MEPUMETP KOHTypa PacYeTHOro MOMEPEYHOrO CEYEHUsl, OnpenensiembIi
cornacHo 7.31.

Mpn pacnonoxeHun MonNepeyHon apMaTtypbl HE PaBHOMEPHO MO KOHTYpY
pacyeTHOro NONePeYHOro CEYEHNs!, @ COCPENOTOYEHHO Y OCEN MroLRan nepeaadv
Harpysku (KpecTtoobpasHoe pacnosfiokeHue MonepeyHolr apmaTtypbl), NepumeTp
KOHTYpa z [ANA MOnepevyHOn apMaTtypbl MPUHUMAOT MO (haKTUYECKMM ANMHaM

y4acTKOB PacrionoXeHUsi MonepeqHor apmatypbl Lg,, 1 Lgy no pacuerHomy
KOHTYpY npoAasimBaHus (PUCYHOK 7.9, T).

3HayeHue # + 5, npuHuMaroT He 6Gonee 25 . [MonepeyHyio apmartypy

YYUTLIBAIOT B pacyeTe Npu F;, He meHee 0,25 7 .
3a rpaHuLen pacnosioxeHusi NonepevHon apMaTypbl pacyeT Ha NpogaBnMBaHne
npou3BoaAT cornacHo 7.31, paccmaTpuBasi KOHTYP PacyeTHOro nonepeyHoro

ceyeHus Ha pacctosHum 0,5%; OT rpaHuLbl PacnonoXeHUs nonepeyHoin apMaTyphbl
(pucyHok 7.11).

Mpn cocpenoTOYEHHOM  PacMONOXKEHUM MOMNEPEYHON apmaTypbl MO  OCSM
nrowaan nepegayy Harpysku, KpoMe 3TOro, pacyeTHbI KOHTYp MornepeqHoro
ceyeHust 6ETOHa MPUHMMAIOT MO AuaroHanbHbIM JMHWUAM, CregylowmMm OT Kpasi
pacnosioxeHnsi monepeyvyHon apmaTypbl (PUCYHOK 7.9, T).

MonepeyHass  apmaTypa  [JorbkHa  yOOBMETBOPATb  KOHCTPYKTMBHBLIM
TpeboBaHuAM.

PacueT anemMeHTOB Ha npoaaBnMBaHue Nnpu OencTeuun
COoCpenoTOYEeHHbIX CUNbI U M3rn6aroLero MOMeHTa

7.33 Pacuyer anemeHTOB 6€3 nonepevHon apmaTypbl Ha MpogaBfMBaHWE npu
COBMECTHOM [ENCTBUM COCPEOOTOYEHHBIX CUMbl U KU3rMBaloLWero MoMeHTa
(pucyHok 7.10) npon3BogAT M3 yCroBusi

FoM

il |
ATAR (7.58)



roe F un M - cocpegoTodeHHble cura U U3rMbarolwmii MOMEHT OT BHELUHEN
Harpysku, yautbiBaeMble Npu pacyeTe Ha npoaasnmeaxue (7.30);

Fy n My - npepenbHble 3HaYeHUs COCPEAOTOYEHHOW CUMbl U M3rMGaroLLero
MOMEHTA, KOTopble MOryT BbiTb BOCMPUHSATHI GETOHOM B pacyYeTHOM MOMEPEYHOM
CeYeHUn Npu 1x pasaernsHOM 4eNCTBUM.

B >kene3oGeToHHOM Kkapkace 3[4aHWiA C  MAOCKAMM  NepeKpbiTUSMU
COCPEOOTOYEHHBIN  M3rMGaloLMA  MOMEHT paBeH CyMMapHOMY u3ruGatoLemy
MOMEHTY B CEYEHMUSAX BEPXHEW M HUXHEN KOJIOHH, MPUMBIKAIOLLMX K NEPEKPLITUIO B
paccMaTpryBaeMoMm yarie.

MpenenbHyto cuny & onpegenstoT cornacHo 7.53.

MpeaenbHbii usrnbatowmin MomeHT A3 onpeaenstoT no gopmyre

My = Byu Wik, (7.59)

roe ¥, - MOMEHT COMPOTUBMEHMSI PACYETHOTO MOMEPEeYHOro  CeYeHus,
onpeaensiemblin cornacHo 7.35.
Mpn gencTBuM n3rmbaroLmx MOMEHTOB B [ABYX B3aUMHO NEepneHAuKYNsSpHbIX
NIIOCKOCTAX pacyeT Npou3BoOaAT M3 YCIOBUS
i+£+ﬁi1’ (7.60)
By My My

roe 7, M, w M, - cocpenorodeHHble cuna u usrMBaloLye MOMEHTbI B
HanpaBneHusx ocen X W ¥ OT BHELHeN Harpy3ku, yduTbiBaeMble Npu pacyeTe Ha
npoaaenmeanue (7.30);

Fy, My, n Mg,y - MpefernbHble COCpeaoTOYeHHble cuna u usrnbawowme
MOMEHTbI B HanpaereHusx ocen ¥ u ¥, KoTopble MOryT OblTb BOCMPUHATHI
6eTOHOM B pac4eTHOM Monepe4yHOM CeYeHUN NpU UX pasaernibHOM AeNCTBUN.

Ycunve &, onpegenstoT corniacHo 7.31.

Yeunmust My, n My onpepnensior cormacHo ykasauusiM, NpUBEAEHHLIM BhbilLe,
npu LefCTBUM MOMEHTa COOTBETCTBEHHO B MIIOCKOCTW OCU X W B MIIOCKOCTH OCK
¥.

Mpyu pacnonoxeHUM COCPEAOTOYEHHOW CUMbl BHELIEHTPEHHO OTHOCUTENbHO
LeHTpa TSDKECTM KOHTYpa pac4YeTHOro TOMEpeYHOro CeyeHusl 3HayeHust
U3rMbaloLLMX COCPEOOTOMEHHBIX MOMEHTOB OT BHELUHEW Harpysku onpegensioT C
Yy4e€TOM  [OOMONHUTENMBHOTO  MOMEHTa  OT  BHELEHTPEHHOr0  MPUNOXeHUs
COCPEOOTOYEHHON CUMbl OTHOCUTENBHO LIEHTPA TSHKECTU KOHTYpa pacyeTHOro
NoMNepeyYHoro CeyYeHus.

7.34 PacyeT NpoYHOCTU 3IEMEHTOB C NOMNEpPEeYHON apmMaTypoln Ha NpoaBnuBaHue
npu AeNcTBUMN COCPELOTOMEHHBLIX CUMbl U M3rnbatoLwero MomeHTa (pucyHok 7.11)
NPOW3BOAAT U3 YCIIOBUS

F M
+ 1, (7.61)
Fb+F.sw MEJ+M5W

roe F wn M - cocpegoTodeHHble cura U U3rMbarolmii MOMEHT OT BHELUHEN
Harpysku, yautbiBaeMble Npu pacyeTe Ha npoaasnmeaxune (7.30);

Fy wn My - npepernbHble COCpPedOTOYEHHbIE CUMa U U3MMOAKOLWMIA MOMEHT,
KOTOpble MOryT GbiTb BOCMPUHATEI GETOHOM B PacyeTHOM MOMNepeYyHOM CeveHuu
npv Ux pasgensHoOM AeicTBum;

Faw v My, - npegernbHble cocpefoToYeHHble cuia U U3rmbarowmii MOMEHT,
KoTopble MOryT ObiTb BOCMPWHATHI NOMEPeYHON apmaTypon npu WUxX pasgesisHoM
[encTemn.

Yeurma &y, My n F,, onpegensitoT cornacHo 7.32 1 7.33.

Ycunue M,,, BOCNpUHMMaeMoe MOMNepeyHon apmaTypoir, HopmarbHoW K
NPOAOMbHON OCKM 3fEeMEHTa W PaCMOSIOKEHHOW PaBHOMEPHO BAOMb KOHTypa
pacyeTHOro ceveHns, onpeaenstoT no dopmyrne

Mgy = 08g W o, (7.62)
roe ¢, v Wy, - onpegensioT cormacHo 7.32 1 7.35.

I'Ipvl aencTenm cocpenoTOYEeHHbIX n3rmbaroLLyx MOMEHTOB B OByX B3aUMHO
nepneHauKynapHbIX MNIOCKOCTAX pacyeT Npon3BoaAT 13 YCIloBUA



F M M
+ I+ J i (7.63)
By + Fyy M5X+M.sw,x MEJ_JJ+M5w,_JJ

roe F, M, wM, - cocpepotoueHHble cuna u usrMbaloLMe MOMEHTbI B
HanpaBneHusx oce X 1 I OT BHELUHWUX Harpy3ok (7.34);

By, My n M.;,y - NpederbHble COCPefoTOdeHHble cura u umarmbarowme
MOMEHTbI B HanpaerieHum ocet X wn ¥, KoTopble MOryT OblTb BOCMPUHATHI
6eTOHOM B pac4eTHOM Monepe4yHOM CeYeHUN Npu UX pasaernbHOM AeNCTBUM;

Fo, Mo s nm Msw - npegernbHble COCPEAOTOMEHHbIE CUMna U narmbatoLme
MOMEHTbI B HanpaBneHusx oce X U Y, KOTopble MOryT ObiTb BOCMPUHATHI
rnonepeyHor apMaTypoi Npuy MX pasaensHOM AeACTBUN.

Yeurmst F, My, My, n Fy, onpegensior cornacHo ykasaHusm 7.32 1 7.33.

Yennme Mgy v My, onpenensior CormacHo ykasaHUsIM, MPUBESEHHbIM
BbilLie, MPU AENCTBUM U3rMbaloLLEero MOMEHTa, COOTBETCTBEHHO B NIOCKOCTU OCK
X nBnnockoctnocu ¥ .

B ycnosusix (7.61 n 7.63) NpyHUMAlOT 3HaYEHWS:

Fy + R, <2F,: (7.64)
My + M, <2My: (7.65)
My y+ Moy <2Mp 4 (7.66)
My, + My, <2M, (7.67)

7.35 B ob6Lem criyyae 3HayeHWe MOMEHTa COMPOTMBIEHUSI PaCcYETHOMO KOHTYpa

GeToHa npu npofaemmeaHnn Wiy yy B HANPaBMEHNSX B3AUMHO NEPIEHANKYMISPHBIX
ocen X n ¥ onpegenstoT no dhopmyne

Loatp)

, 7.68
b ( )

Westp) =

e xip) - MOMEHT MHEPLNM PACYETHOTO KOHTYpa OTHOCUTENbHO oceit K n Iy,
NPOXOASALLMX YEepEeS €ro LIEHTP THKECTU (PUCYHOK 7.9);

y(xjm&x - MakcumMarsnbHOe pacCToAHWEe OT pacHeTHOro KOHTypa A0 ero ueHTpa
TAXECTW.

3HayeHMe MOMEHTa MHepLum fbx(y) onpeaensiT Kak CyMMy MOMEHTOB

nHepLumn f,;u(}.),- OTAEerNbHbIX Y4aCTKOB pacYeTHOrO KOHTYpa MoMepeYyHoro ceyeHns
OTHOCMTENBbHO LieHTpanbHbIX OCEN, NPOXOASALLMX YePe3 LEHTP TSHKECTU pacyeTHOro
KOHTYypa.

MonoxeHne LeHTpa THKECTN PacHeTHOro KOHTypa OTHOCUTENbHO BblOpaHHOM
ocu onpegensoT no gopmyrne

e 2Lim il

(Yo SIL

(7.69)

rae £; - ANvHa OTAEenbHOro y4acTka pacyeTHOro KOHTYpa;

% (3] - paccTosiHME OT LEHTPOB TSPKECTM OTAESbHbLIX Y4aCTKOB pacyYeTHOro
KOHTYpa [10 BblGpaHHbIX OCEil.

7.36 [Onsi 3aMKHYTOrO MPSIMOYrOfbHOTO KOHTypa (puUCyHoK 7.9, a, r) ¢ ANWHON

ywsactkoB L, u L, B HanpaereHuu oceit X WM ¥ LEHTP TSIKECTM PaCroriokeH B
MeCTe NepecedeHmns 0cei CUMMETPUM KOHTYpa.
3HaueHne MOMEHTa UHEPLIUM PacUYETHOTO KOHTYpa ONpeaensiioT no opmyre

Tostyy = oyt * o2, (7.70)



rae {exipi2 - MOMEHT MHEPLIM Y4ACTKOB KOHTYpa AfmHoi L, u L, oTHocuTernbHo
ocet X7 n I, coBnagaoume cocamm X n ¥ .
3HaueHUst fpxeyi12 ONpedensitoT no dopmynam (7.71 v 7.72), npuHumas

YCIIOBHO LUMPUHY Ka)KO0ro y4acTka KOHTypa AfmHon L, 1 ﬁy paBHOW eAVHULE:

Ly =Eyyy 16 (7.71)

- )
Losgpya = 054y Laip . (7.72)

BHaveHns Wyyyy onpeaensitor no dopmyrie:

Loy
Wasty) = ——o— (7.73)
0,5L,z
Waxtyy = Loy Lyen +0.33L50) (7.74)

7.37 ina HE3aMKHYTOrO PacYeTHOrO KOHTYPA, COCTOSILLETO M3 TPeX NPSIMOTNMHENHBIX

y4acTKOB AJMHOM £, 1 LJ, (pucyHok 7.9, B), Hanmpumep MNpWu pPacrnorioXeHUn
Nrowaakn nepegadn Harpyskum (KOMOHHbI) Y Kpast MIIOCKOro areMeHTa (MnuThbl
nepeKkpbITHSA), NONOXEHNE LIeHTpa TSXXECTN PacyYETHOro KOHTYpa B HaNpBReHUN ocu
& onpegenstoT no gopmyne

2arr
xg=— 2T (7.75)
P

a B HanpasreHuM ocu ¥ - LEeHTP TSKEeCTU pacrofiokeH Mo OCuM CUMMETPUU
pPac4YeTHOro KoHTypa.
3Ha4yeHuss MOMeHTa nHepUumnm pac4eTHOro KoOHTypa OTHOCUTESIbHO LeHTpalibHbIX

ocen £y u Iy onpegensioT no copmyne (7.70).
3HaueHnsi Jpy U {57 ONpenensoT no dopmMynam:

L3
Ipg = ?x +27 (xg —0,50,0%; (7.76)

T B, . (7.77)

3HaveHns g1 1 g2 onpegenstot no dopmynam:

Ty = 0,5%5,3 ; (7.78)
Iy =13 112, (7.79)

BnaveHus Wy, u Wy onpegensior no dopmyriam:

Iy Iy
Wiy == n Wy =—=—; (7.80)
ox L -x
5,
Wy = L—v“ (7.81)
X

I'Ipvl pacyeTe NPpUHMMAKOT HaMMeHblUne 3Ha4YeHUss MOMEHTOB COMpPOTUBIEHUA
be-



7.38 [1na He3aMKHYTOro pacYeTHOro KOHTYpa, COCTOALLEro U3 ABYX NPSAMOIIMHENHbIX

y4acTKOB AnuHOM L, 1 LJ, (pucyHok 7.9 6), Hanpumep Npu pPacronoXeHUM
Nrowaakun nepeaayy Harpy3ku (KomoHHbI) B6MmM3u yrna niockoro anemeHTa (nnuThbl
nepekpbITHs), MONIOKEHNE LEHTPA TSHKECTUM PACUYETHOTO KOHTypa B HarpaBrieHuu

ocen X n Y onpeaenstoT no gopmyrne

L Eiin 0,572

xorg) = ZEED 8 (7.82)
k2 ¥

3HayeHNs MOMEHTA MHEPLIMN PACHETHOTO KOHTYPa OTHOCUTEMNLHO LieHTparbHbIX
oceit X7 n I} onpeagensioT no coopmyne (7.70).
BHaveHust Lpxp31 1 5y1p)2 ONPEAEnsOT Mo chopmyriam:

3

7

Iy = é + L {xg - 05004 (7.83)

Iyy = Ly(Ly = 305, (7.84)

Iyt = Ly (Ly =500 (7.85)
7 5

Ipya = ]—; + Ly (yg — 0,5E,)%- (7.86)

3nauenns ¥y, n Wy, onpegensiot no dopmynam:

I Iy
7, = n W, =—"'; (7.87)
' n * L-x
Iy Iy
Wiy = —2 1 Wy = = 2 (7.88)
Yo T X0

anI pacyeTe NpUHMMaKOT HanMeHbllne 3Ha4YeHUA MOMEHTOB COMpPoTUBIIEHUA

WEJ.I n Wb}l .

7.39 3HayeHMss MOMEHTOB COMPOTMBIIEHWS MOMEPeYHon apmartypbl  npu

npopasmusaHun W,y B TOM Cnyyae, Kofja norepedHas apmarypa
pacrornoxeHa paBHOMEPHO BAOMb PACYETHOMO KOHTypa NpOAaBfMBaHus (PUCYHOK

7.9) B npefernax 30Hbl, MPaHuLbl KOTOPOWM OTCTOAT Ha paccTosHun 0,54y B Kaxayo
CTOPOHYy OT  KOHTypa npogaBmMBaHWs  OeToHa, MNPUHUMAOT  PaBHbIMU

COOTBETCTBYIOLMM 3HaueHsIM Wy, 1 iy, .

Mpu  pacrofioeHWM MOMepeyHorn apmaTypbl B MIIOCKOM — 3riemMeHTe
COCpPEeOOTOMEHO MO OCSIM  [PY30BOW NMOWAAKM, Hanmpumep MO0 OCW  KOJIOHH
(KpecTooBpa3Hoe pacnonoXeHve NonepeyHon apmaTypbl B NepekpbITUM), MOMEHTbI
ConpoTUBIIEHUS ronepeyYHon apmarypbl onpeaensior, npuH1mas
COOTBETCTBYHIOLLYIO (PaKTUYECKYI0 ASIMHY OrpaHMYEeHHOTo yyacTka pacnosiokeHus

MOMEPEYHON apMaTypbl MO PACUETHOMY KOHTYPY MPOAABIMBAHUA Ly U Lgp
(pucyHok 7.91).

8 PacuyeT aneMeHTOB Xene3o0eToOHHbIX
KOHCTPYKLUM No npeaenbHbIM COCTOAHUAM
BTOPOW rpynnbl

OO6OLmne nonoxeHusa

8.1 PacueTbl N0 npegenbHbIM COCTOAHUSAM BTOPOW rpynnbl BKIOYaKOT:
pacyeT No PacKpbITUIO TPELLWH;
pacyeT no gedopmaumsam.



8.2 PacuyeT no o6pa3oBaHUio TPELWH NPON3BOAST ANt MPOBEPKN HEOBX0AMMOCTH
pacyeTa MO PacKpbITUIO TPELWH, a Takxe AN NPOoBEPKU HEOBXOAMMOCTU y4yeTa
TPELLWH Npy pacyeTe no AedopMaunsiM.

Mpn pacyete no npegenbHbIM COCTOSHASIM - BTOPOW  PyMnbl  Harpy3ku

MPUHUMALOT C KO3(PULIMEHTOM HaOeXHOCTY o Harpyske Yy = 1,0.

PacuyeT ene306eTOHHbLIX 3NIEMEHTOB MO PacKpbITUI
TpeLwmuH

8.3 Pacuyert xene3o6eTOHHbIX 35IEMEHTOB MO PacKPbITUIO TPELLWH NPOU3BOAAT B TEX
cnyyasx, korga marmbarolmini MOMEHT OT BHELUHEW Harpy3ku u Temnepartypbl A
OTHOCMTENBbHO OCK, HOPMasibHOW K MIIOCKOCTM OEWCTBUS MOMEHTa U NpoxoasLlen
yepe3 LEeHTp TSHKeCTU MPUBEOEHHOro NOMepeyHoro ceyeHus anemeHTa, Gonblue

usrnbatoLuero mMomeHTa M .,, BOCMPUHMMAEMOro HOPMaribHbIM  CEYEHVEM
anemeHTa npu obpasoBaHnM TpeLWH 1 onpegensemoro no dopmyne (8.3).

Ona  ueHTpanbHO pacTAHYTbIX SMEMEHTOB LUMPUHY PacKpbITUSt  TPELH
onpenensiioT, Koraa NpogonbHOe PacTAMVBaloLEe YCUIIME OT BHELLHEN Harpysku u

Temnepatypbl  Gorblle  NPOAOrbHOrO  pactarvBatowero  yewrms A,
BOCMPVHUMaEMOrO 3SIEMEHTOM MNpy 0BGpasoBaHWMM TPELWH U ONpeaenseMoro no

dopmyne (8.9).

8.4 Pacuert xene300eTOHHbIX 31IEMEHTOB NPOM3BOAAT NO HEMPOAOIKATENLHOMY U
NPOAOIMKNTENBHOMY PacKpbITUIO TPELLWH. HenpoaomkiTenbHOe packpbiTUe TPELLWH
onpefenstoT OT COBMECTHOIO AEUCTBUS NOCTOSHHBIX Y BPEMEHHbIX (AMUTENbHBLIX U
KpaTKOBPEMEHHbIX) Harpy3oK npu KpaTKOBPEMEHHOM HarpeBe, NPOAOIDKATENBHOE -
TOSIbKO OT MOCTOSIHHbIX W BPEMEHHbIX ASMTESbHbIX Harpy3ok mnpu AfUTenbHOM

HarpeBe. LUvpuvHa packpbiTUS TPELMH &y, OT AEUCTBUS BHELUHEN Harpy3ku u
TemnepaTypbl, onpegensemas no dopmynam (8.3 u 8.9), He gorkHa npeBbIWATb
npeaenbHo  OONYCTUMYIO  LUMPUHY  PackpbiTUS TPELLWH, KOTOPYK  MPUHUMAlOT
paBHOM:

a) 13 ycrosus obecneyeHnss COXpaHHOCTN apMaTypsbl:
0,3 MM - NPV NPOACIKUTENBHOM PACKPbLITUN TPELLWH;
0,4 MM - NPV HENPOAOIKUTENIBHOM PACKPbITUN TPELLWH;

6) 13 yCrNoBUsi OrpaHUYEHNS MPOHULLAEMOCTUN KOHCTPYKLWIA:
0,2 MM - MPU NPOAOIDKUTENBHOM PACKPbITUM TPELLMH;
0,3 MM - NPU HEMPOLOIMKUTENBHOM PACKPLITUM TPELLWH.

8.5 LUnpuHyY packpbITUsi TPELWH & ... OMPEOENSIOT UCXOAS U3 B3aUMHbIX CMELLEHUI
pacTsHyTOM apmaTtypbl U GeToHa No o6e CTOPOHbI TPELWMHbl Ha YPOBHE OCU
apMaTypbl ¥ NPUHUMAIOT:

NpW NPOAOMKUTENBHOM PACKPbLITUM TPELLWH

Bope = Bope] (8.1)
npuv HENPOAOIKUTENBHOM PAaCKPbITUN TPELWUH

Egpe = Gape] T Rope 3 7 e 3, (8.2)

roe dee! - WMPWHA PaCKPbITUA TPELMH OT MPOAOIKUTENbHBIX MOCTOSHHBLIX U
BPEMEHHbIX HAarpy3oK Mpu ANUTENBHOM Harpese;

Ggee 2 - LUMPWHA PACKPBITUS TPEWMH OT MPOLOIKUTENBHOTO  AEeiCTBUS
MOCTOSIHHBIX W BPEMEHHbLIX (OSUTEMbHLIX M KPaTKOBPEMEHHbLIX) Harpy3ok mpu
KpaTKOBPEMEHHOM Harpese;

@ge3 - LUMPMHA PacKpbITUS TPewyH OT MPOACIDKATENbHOrO  AeNCTBUS
MOCTOSIHHBIX U BPEMEHHbIX ANUTENbHbIX Harpy30K Npu KpaTKOBPEMEHHOM HarpeBe.

OnpepgeneHne MOMeHTa 06pa3oBaHUSA TPELUWH,
HOpManbHbIX K NPOAONLHOW OCU 3NileMeHTa



8.6 MNarvbatoupin momeHT M. npu 06pasoBaHWK TPELLWMH OnpeaensioT CornacHo
8.9.

Ecnu ycunusi B xene3obeToOHHOM 3rieMeHTe BbI3BaHbl TOMbKO BO3AEWCTBUMEM
TemnepaTypbl, TO pacyeT o6pasoBaHVA TpewmH credyeT npou3BoAUTb: B
afieMeHTax CTaTudecku HeonpedenuMMbiX  KOHCTPYKUMIA, Korga  nepenag
TemnepaTypbl Mo BbicoTe cedeHuss Gonee 30 °C; B cTaTn4ecku onpeaermmbix
KOHCTpYyKUUMsAX - 6onee 50 °C; npu aTOM TemnepaTtypa pacTsHyTOM apMmaTypbl B
anemeHTax u3 obblivHOro Tskernoro 6etoHa Bbiwe 100 °C n M3 XapOCTOMKOro
*enesobeToHa - Bbiwe 70 °C.

Mpn coBMeCTHOM BO3AENCTBUM Harpy3ku 1 TemnepaTypbl TpelmHa obpasyeTtcs
OT BHELLHEN Harpy3ku npu 6onee HA3KMX TeMnepaTtypax.

PacuyeT no obpasoBaHuto TpelwH npu Temnepatypax Boiwe 200 °C, anemeHToB

c p204% MOXHO He npou3BOAWUTb, TaK Kak 3TW 3NeMeHTbl paboTalT C
TPeLmHaMmn B pacTsIHyTON 30He.

8.7 OnpepfeneHve MmomeHTa 06pasoBaHNs TPELLMH NPOU3BOAST C YHETOM Heynpyrmx
Aedopmaumii  pactaHytoro 6eToHa cornacHo 8.8. [donyckaeTcs  MOMEHT
0bpa3oBaHVs TpeLmH onpeaensaTe 6e3 yueta Heynpyrux AedopmaLinii pacTAHYTOro
6etoHa no 8.9. Ecrm npu atom ycnoesus 8.4 n 8.20 He yOoBneTBOPSAIOTCH, TO
MOMEHT obpasoBaHus crieayeT onpedenaTtb C YY4eTOM Heynpyrvx Aechopmauii
pacTsHyToro 6eToHa.

8.8 MomeHT 06pa3oBaHuUsi TPELLMH C Y4ETOM Heynpyrnx AecdopmMaunii pacTaHyToro
6eToHa onpeaensitoT C Y4ETOM CreayoLLMX NOTNOXEHUI:

ceyeHus nocre AedopMUpOBaHNS OCTAOTCS MIOCKUMY;

3MOPY HaNPsSYKEHWUIA B CaToM 30He BETOHa NPUHMMAIOT TPEeyronbHOM opMbI;

3MIOPY HaNPsHKEHUIA B PACTSHYTOW 30HE MPYHUMAIOT TpaneuueBuaHon opmbl ¢
HanpsPKeHNAMM, He NPEBbILLIAIOLLMMMN PACHETHBLIX 3HA4YEeHUA CONPOTUBNEHNS BeToHa
PacTSKEHUIO;

HanpspkeHnsi B apmaType MPUHUMAaT B 3aBUCUMOCTM OT OTHOCMTESIbHbIX
aedopmMaumin kak ansa ynpyroro tena (pucyHok 8.1);

OTHOCUTENbHYI0 AedopMaunio  KpaHero pacTsHYTOrO BOriokHa GeToHa

NPUHMMAIOT PaBHOM ee MpeAernbHOMY 3HaYeHWIO £p;  MPU  KpaTKOBPEMEHHOM
OEeNCTBUM Harpysku 1 Harpesa; npu ABYX3Ha4YyHOW antope Aedopmauui B ceveHum

3rieMeHTa - MPUHUMAIOT PaBHOM £ps3.

PucyHok 8.1 - Cxema HanpsixxeHHO-Ae ) OPpMUPOBAHHOIO COCTOSIHUA CeYeHUs
aneMeHTa nNpu npoBepke o6pa3oBaHUA TPeLUWMH Npu AecTBUMU U3rnbatowero
MOMeHTa, u3rnbarowero MoOMeHTa U NPoAoSIbHOW CUnbl

a) = 6
& G- A
1]
M 2 M -
Eel |.:|h Eel s
>
Os E. Os
Eb2 Rbl,ser,l Eb2 Rbt.ser.t

1- YPOBEHb LIeHTpa TAXeCTU npmBegeHHOoro nonepe4yHoro ce4eHmna

PucyHok 8.1 - Cxema HanpsieHHO-AedopMUPOBAHHOMO COCTOSIHUS CEYEHUs
3nemMeHTa npu NpoBepke 06pa3oBaHUst TPELLWH Npy AeACTBUM U3rnbatoLLero
MoMeHTa (@), n3rmbatoLLero MoOMeHTa 1 NPoAosbHOM cunbl (6)

8.9 MomeHT 06pa3oBaHust TpelwmH 6e3 yyeTa Heynpyrmx aedopmaLmin pacTaHyTOro

6eToHa M .. onpedenstoT Kak Ans CMIOLHOrO YNpyroro Tena no copmyre

My, = (Rbi,ser,i O tag W ENe, (8.3)



B dopmyne (8.3) 3Hak "nmoc” NpvHMMAOT NpU CHXUMAtoOWENW cune M 3Hak

"MUHYC" - Npun pacTarmeaoLen cune ' .
MoOMEHT COMpOTUBMEHNSI MPUBEAEHHONO CeYeHUs AN KpanlHero pacTsHYTOro

BorokHa 6etoHa ¥, onpegensiot no dopmyrne

J
== (8.4)
f

roe €, - pacCTOsiHUE OT TOYKM MPUMOXEHUSI MPOAOSLHOM CUMbl &, pacroNioXeHHON
B LEHTpe TSKECTU MPUBELAEHHOrO CEeYEeHUs 3MieMeHTa, 00 SAPOBOM TOYKM,
Havmboree ydaneHHOM OT pacTAHYTOW 30Hbl, TPEeLwHoobpa3oBaHMe KOTOpPOW
NpoBepsioT.

3HayeHve ¢, onpenenseTcs no gopmyrne
W
Ared .

z (85)

X

MOMEHT MHEPLMM NPUBEAEHHOMO MOMNEepPeYHOro CeYEHUs! Jyyy OnpedensoT no
dopmyne (6.27). PacctosiHme oT Hauboriee pacTsHYyTOro BOJSiokHa OeToHa Ao

LeHTpa TSXKECTU MPUBEAEHHOTO MOMEPEYHOr0 CEYEHUst SNEMEHTA ¥; ONpeaensioT
no copmyne (6.32). HanpspkeHus cxaTus OT paclmpeHust GeToHa Ha ypoBHE

pacTsHyTOl apMaTypbl NPY HarpeBe J; [OMNycKaeTcs onpenensTs no gopmyrne

O = Otpylp Hpy . (8.6)

HanpskeHust pacTspkeHust OT CoKpalleHus 6eToHa Ha YpOBHE pacTsHYTOW

apmatypbl NPy OCTLIBaHWW T ,; LOMNYCKAETCA onpeaensTsb no opmyrne

Ous = Clostny . (8.7)

B dopmynax (8.3, 8.6, 8.7) Rpsar s onpegensior no copmyre (5.8), Hy; - no
dopmyne (5.9), g NpUHUMAIOT No Tabn.5.7, «,; - no Tabnmue 5.8 B 3aBCMOCTU
oT Temnepartypbl 6eToHa Ha ypoBHe pacTsHYTOW apMaTypbl.

8.10 donyckaetcsa MOMEHT conpoTuBnenus W onpepenatb 6e3 yyeta apmatypbl.

B aTom cnyyae 3HadeHus {; n I; B doopmyne (6.29) u A, n A; B chopmyne (6.27)
NPUHUMALIOT PaBHLIMU HyMO. NS U3rMbaembix 311EMEHTOB MOMEHT COMPOTUBIEHUS

ceyeHus ¥ 6e3 yueta apmatypbl onpegenstoT no gopmyre

w=22 (8.8)

8.11 VYcunme N, npu oGpasoBaHMM TpeWMH B LEHTpanbHO-PacTAHYTbIX
anemMeHTax onpeaensitoT no opmyne

Nye =Hg (Rbf,serf,i oy tog). (8.9)

3HaYueHUA Aug, Rbsseres, Tps, s NPUHAMAIOT 1O 8.9.

8.12 OnpepeneHne MomeHTa 00pa3oBaHUsi TPEWWH Ha OCHOBE HENMHENHOW
aedopMauMoHHON  MOAenM  MPOM3BOAST, UCXOAs M3  OOWMX  MOMOXEHWN,
npuBegeHHbIx B 5.16, HO c yd4eTom paboTbl GeToHa B paCTsHYTON 30He
HOPMarnbHOrO CeYeHusi, onpeaernsemMon TPeXSIMHEeWHONW AuarpaMMon COCTOSHUS.
PacueTHble xapakTepuUCTUKM MaTepuanos NPMHUMAOT AN8 NpeaerbHbIX COCTOSHUN
BTOPOW Ipynnbl MpY MaKCMMasribHOW TemrnepaType HarpeBa KpalHero BOMOKHa

GeToHa pacTAHYTOW 30Hbl. 3HaveHuss M .. onNpedensoT U3 PeLLeHUs YpaBHEHWIA,
npeacTasneHHbix B CI152-101 [1].

Pacuet LUMPUHDbI PACKPbITUA TPELWUH, HOpMalbHbIX K
npop,oanoﬁ OCHU 3J1eMeHTa

8.13 LUunpuHy packpbiTUsi HOpMasbHbIX TPELLWMH ONpeaenstoT no dopmyre
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a
Bope — W1E203W 5 E_S_Ef + g4 s, (8.10)
st

rae @ - KoapPULMEHT, yYNTLIBAIOLLMIA MPOAOIDKUTENBHOCTL AENCTBUA HArpy3ku 1
Temneparypbi:

w1 = 1,0 - Npy KpaTKOBPEMEHHOM [EACTBUM Harpy3kn 1 Temneparypsl;
@1 = 1,4 - Npy ANMTENBEHOM AENCTBUM HAarpy3ku 1 TemnepaTypbl;

9 - KOAAMLMEHT, YHUTLIBAOLLMIA NPOMITb NPOAOSbHOM apMaTypbl:
w5 =0,5 - ana apmatypbl nepmoan4eckoro Npodmns;

w2 =0,8 - ana ragkov apmatypbl;

3 - KON MEHT, YYUTLIBAIOLLMI XapaKTep Harpy>KeHus:

3 = 1,0 - ona n3mbaembix 1 BHELLEHTPEHHO CXaTbIX 3/IEMEHTOB;

3 = 1,2 - ANa pacTAHYTbIX 3/IEMEHTOB.
KoadpdmuymeHT, YUYUTbIBaKOLLMIA HepaBHOMeEpHOe pacnpegerneHve

OTHOCMUTENbHBLIX [AedopMaLMin  PacTAHYTON apMatypbl Mexay TpewwmHamm s,
[OMycKaeTca MpuHMMaTh pasHbiM 1. Ecrm npu 3TOM pacyeTHoe packpbiTue

TpewuH npesbliwaeT npeaensHoe (8.4), 3HayeHwe ¥ ; onpedensloT no dopmyne
(8.21).

8.14 HanpspkeHve B NpodonbHOM pacTAHYTOM apMaType B HOPMarbHOM CeYeHun C
TPELLWHOW, COOTBETCTBYIOLLEN BHELLHEN Harpy3ke 1 Temnepatype, onpeaensioT no

copmyne

M —ye)

(=}
’ ‘J?red

oy, (8.11)

roe Jued - MOMEHT UHEpLMM NPUBEOEHHOTO MOMEPEYHOr0 CEYEHUSI OTHOCUTENBHO
€ro LeHTpa TSHKECTU C y4eTOM NIoWwaam ceveHus 6eToHa TOMbKO CXaToW 30HbI,
nrowaaen ceyvyeHuss CxaTorm apmatypbl C KO3ULNEHTOM NPUBEOEHUSI CHXATON

apmatypbl kK 6ETOHY ;) W PacTSHYTON apMaTypbl C KOIULUEHTOM MPUBELEHNS

pacTsHyTON apMaTypbl K GETOHY o ;1 :

Jrag =Jn + 0 ey, (8.12)

3HayeHue J, onpegenaloT no ykasauuam 8.30. 3HaveHus J, MJ;
onpegensiot no dopmynam (8.35) u (8.36) u ¥, - no cdopmyne (8.40). Ons
n3rMbaemblx 3NEMEHTOB ¥, =X (puUcyHOK 8.2), rae x - BbICOTA CXaTOW 30HbI

6eToHa, onpepensemas no 8.31 npu ;3 =y .

PucyHok 8.2 - Cxema HanpsxxeHU u gedopmMaLunin B Ce4EeHUMU C TPELUMHOM Npu
AeNCTBMU U3rnbaroero MoMeHTa, M3rnbatowero MoOMeHTa U NPOAOSIbLHOW CUnbl

a)
M ]?' M
(S SRR ¥ A - )
A > i
L 7/ \ 7N [
!I
a)
€, a,
.'.*
M x
C 7
/! :
7 -
o=l —

1- LEHTP TAXeCTU npuBeeHHOro ce4eHuna
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PucyHok 8.2 - Cxema HanpsixeHuii n gecopMaLinin B CEHEHWUN C TPELLMHON Npn
OencTBum narnbaroLlero MomeHTa (a, 6), n3rmbaroLLero MOMeHTa 1 NPoAoNbHON
cunbl (B)

3HauveHus KOSde)I/ILWIeHTOB npuBeaeHna apmMaTtypbl K 6€TOHy onpegendarT no

dopmynam:
ANs pacTaHyTON apMmaTypbl

E
oy =2 (8.13)
Eb,red;
AN CxaTon apmaTypbl
; I
T S (8.14)
Eb,red,!

3HayeHVss MoAyns  YNpyrocTu pacTsaHyton &5  u  cxaToun E;, apmarypbl
onpegenstoT no dopmyne (5.23).

Mp1BeaeHHbIN MoAYmb AedopMaumnm 6eToHa L red s YUUTHIBAIOLLIAN HEYNPYTUE
aedopmaumm cxatoro 6eToHa, onpeaenstoT no opmyne

REJ sarf
By peds =———. (8.15)
Ehlred

MpoYHOCTL 6eToHa & ;0 ONpenenstoT no doopmyne (5.6), OTHOCUTENbHYIO

AecopmaLmio 6eToHa £l red NPUHUMAIOT MO Tabrmue 5.6 Ana KpaTKoBPEMEHHOro
Harpesa.

HanpsbxeHusi @ ; gonyckaeTcs onpeaensTts no dopmyne
M
1

5

d. =

(8.16)

Z;

roe z; - paccTosiHMe OT LEeHTpa TSXeCTW pacTaHYTOW apmaTypbl 4O TOYKM
NMPUIMOXEHNA PaBHOAENCTBYIOLLIEN YCUIUIA B CXXATOW 30HE reMeHTa.
[na aneMeHTOB MNPSIMOYrofibHOTO MOMEepeYHoro cedeHus 6e3 ydeTta cxaton

apmaTypbl 3Ha4YeHVE Z; ONpeaensioT no opmyne

e (8.17)

Ona anemeHTOB NPSIMOYrONbHOrO, TaBPOBOrO C MOMKOW B CXAaTOM 30HE WU
OBYTaBpOBOro nonepevyHoro cevyeHusa [onyckaetcAa 3HaydeHue Z; npuHuMaTtb

pasHbIM 0,84 .

8.15 [lpu penctBuM un3rmbarowero MomeHTa M U NpoJosibHOW  cunbl AF

HanNpshkeHUst @ ; B PacTAHYTOM apMaType onpeaensioT no popmyre

Mo -y), V]

= + ) (8.18)
. Jred Ared :

r0e g, Jred, Y. - COOTBETCTBEHHO MroLlaZb, MOMEHT MHEPLWW NPUBEAEHHOMO
MOMepeyYHOro CeYeHnsi 3rieMeHTa U paccTosiHie OT Hauboree CXaToro BOSIOKHA
6eToHa 00 UeHTpa TSHKECTU MPUBEOEHHOrO CeYeHWs, KoTopble onpedensioT
COOTBETCTBEHHO Mo chopmynam (6.27, 8.12 n 8.40), ¢ yyeToM nnowaam ceyveHus
TOJIbKO CXATON 30HbI 6ETOHA, NIoLWAAEe CeYEHNST PACTAHYTOM U CXaToW apMaTypbl,

NpuHUMas ko3(hMUMEHT MPUBELAEHNS PaCTAHYTOW apmaTtypbl K GETOHy oy 1
CXaToW apmaTyphbl o 4 .
[lonyckaeTtcs HanpskeHWsi @ ; onpeaenaTb no dopmyre:

_ MNle, +z.)

& )
A.SZ.S

(8.19)



roe g; - pacCTtodHue OT UeHTpa TAXeCcTu paCTFIHyTOVI apmMaTtypbl 0O TOYKKU

NPUIOXEHUst NPOAONBbHON cunbl A7 € y4eTOM SKCLEeHTpUCUTETA, paBHOrO M i A .
[na anemeHTOB npsiIMOyronbHOro ceyeHust 6e3 yyeTa cxaTol apmaTypbl

3HayeHune z; gonyckaetcs onpeaensTb no dgopmyne (8.17), B KOTOPOW 3HaYeHve x
NPUHUMAETCA pPaBHbIM BbLICOTE CXaTOW 30Hbl OETOHa C  Y4eTOM BIUSIHUA
npodonbHoM cwnbl, onpegensemon no 8.31, npuvHUMas  KO3AXPULIMEHTBI

npuBEAEHNS apMaTypbl K GETOHY & ;q, o .
Ona aneMeHTOB MNPSAMOYrofbHOMO, TaBPOBOrO C MOMKOM B CXaToOW 30HE,

ABYTaBpPOBOrO MOMEPEYHbIX CEYEeHW [OMycKaeTCA 3HayeHue £, nNpuHUMaThb
paBHbim 0,7.
B dpopmynax (8.18 1 8.19) 3Hak "nntoc" npMHMMAaOT Npy pacTArMBatoLLEN, @ 3HaK

"MMHYC" - Mpy CxVMaloLen npoaofibHOW cune. HanpskeHns o, He OOrmkHbI

npeBbIWaTh Ry sor s .

8.16 3HayeHus 6a30BOro pPacCTOSHMA Mexay TpelwwmHamu [, onpegenawoT Mo
dopmyne

A
i - O,Sﬂ—z’fds (8.20)

&

1 NpuHMMatoT He MeHee 10¢; 1 10 cMm 1 He Gonee 404 ; 1 40 cM 4Ns 3NEMEHTOB C
paboyein BbICOTOM NONEepevHoro ceveHns He 6onee 1 m.

Mnowaab ceveHust pacTaHyToro 6GeToHa A onpedensloT Mo  BbiCOTE

pacTsIHYTOW 30Hbl % , UCMOSb3YA MpaBuna pacyera MOMeHTa 06 pasoBaHns TPELLWH
cornacHo 8.6-8.12.

B nio6om cryuae 3HauyeHue < NPUHUMAIOT PaBHbIM NIIOWAAM CeveHust Npu ee
BbICOTE B npegernax He MeHee 2a 1 He 6onee 0,5%.

8.17 3HaueHue koacbdmuueHTa ¥ ; onpegenstoT no opmyne

T sere
—1]

W, =1-08 (8.21)

Us

r0€ Tsee - HaNPsKEHWE B MPOAONLHOM PACTsSHYTOW apMatype B CeYeHun C
TpeLwwmHoi cpasy nocrne 06pasoBaHWsi HOpMaribHbIX TPELLMH, onpederiieMoe no
8.14;

@ ; - TO Xe, NP1 AeACTBUU paccMaTprUBaEMON Harpy3ku U TemnepaTypsbi.

Ons wn3rmbaemMbix 3nEeMEHTOB 3HaveHue KoadpdmuueHTa w; [AonyckaeTcs
onpefendartb no gopmyrne

M
W, =1-08-¢ (8.22)

raoe Ma. - cM. o 8.9.

8.18 [ns xene3obeTOHHbIX 3MEeMEHTOB M3 0bObl4HOro 6eToHa npu Temnepatype
apmatypbl 6onee 100 °C 1 u3 xxapocTonkoro 6eToHa nNpu Temnepartype apmarypbl

6onee 70 °C B dopmyne (8.10) yuuTbiBalOT TemnepaTypHble gedopmaumm £,
BbI3BaHHbIE PAa3HOCTbIO TEMNepaTypHbIX Aedopmauuii apmaTypbl 1 6eToHa npu

HarpeBe 1 fiedhopMaLumn TemnepaTypHoli ycaku 6eToHa £,; Npu OCTbIBAHWM.
TemnepatypHble gedopMaL v paclLMpeHust Npy Harpese

5 = (0o ~ Clae Mip (8.23)

M TemnepaTypHble Aedopmauumy yKopodeHust GeToHa npu OCTbIBaHUM rocre
HarpeBa:

Fos = Olgslp, (8.24)



rOe gy - ONpegensoT no gopmyne (6.42);
Cips U X,; - MPUHMMAKOT COOTBETCTBEHHO Mo Tabrmuam 5.7 n 5.8;

f, - Temnepatypa 6eToHa Ha ypOBHE PacTAHYTON apMaTypsbl.

PacueT 3aneMeHTOB Xene306eTOHHbIX KOHCTPYKLUK NO
aedopmaumam

8.19 PacuyeT 9nemMeHTOB >ene3obEeTOHHbIX KOHCTPYKUMA no Aedopmauunsim
NpoM3BOAAT C Y4YeTOM 9KCMMyaTauuoHHbIX TpeboBaHWM, MNpeabsBnseMblX K
KOHCTPYKLLMSIM.

PacyeT no gedopmaunam cnegyeTt NponsBoanTL Ha AeiicTBYE:

MOCTOSIHHBIX, BPEMEHHbIX AMUTENMbHBIX W KPaTKOBPEMEHHbIX Harpy3oKk u
KpaTKOBPEMEHHOTO HarpeBa Mpy OrpaHUyeHnn AedopMaLvii TEXHONMOTMYECKMMU
W KOHCTPYKTUBHBLIMK TpeboBaHnsamu;

NMOCTOSIHHBIX U BPEMEHHbIX ANUTENbHbIX HAarpy3oK U ANMTENbHOrO Harpesa npu
orpaHuMyeHnn gecdopmanuii 3CTETUHECKMMM TPEOOBaHNSMU.

3HayeHns npegenbHO AOoNYCTUMbIX Aedopmaunii 3NeMEHTOB NPUHUMAOT MO
CI 20.13330 v HopMaTMBHLIM LOKYMEHTaM Ha OTAENbHble BUAbI KOHCTPYKLIMIA.

PacueT xene306eTOHHbIX 35IEMEHTOB MO npornéam

8.20 Pacuet »ene300eToHHbIX 3/1EMEHTOB MO Nporvbam NpPou3BOAST U3 YCIOBUSI:
npornb ernes3obEeTOHHOTO 3femMeHTa OT  [AeCTBUS BHELLHeW Harpyskm W
TemnepaTypbl HE JOMKEH NPEBbILLATL 3HAYEHWSI NpeaenbHO AoNyCTMMOro nporvba
»ene3obeToHHOro afieMeHTa.

Mpn OEencTBUMM NOCTOSIHHBIX, OJMTENbHBLIX W KPaTKOBPEMEHHbIX Harpy3ok u
KPaTKOBPEMEHHOIO W ANMTENbHOrO HarpeBa nporv6é 6anok unmM nauMT BO BCEX

cry4asx He AOMKeH NpeBbILaTh sy nponetan 145 BbineTa koHcomm.

8.21 Mpornbd »xene3o06eToHHbIX 3N1IeMeHToB, 00YCoBMeHHbI AedopmMaumen n3rmba,
onpeaenstoT no gopmyne

1
S= éﬂ_fx[%] dx, (8.25)

roe ﬂ_{x - U3rMOaOLLMA MOMEHT B CeYEeHUM x OT OeUCTBUA €OUHWYHOW CUIbl,
MPWITOXXEHHOW MO HanpaBlEHMIO MCKOMOIO NMEpPEMELLEHNST 3NEMEHTA B CEYEHUN x

no AnvHe nponeta {, 4N KOTOPOro onpeaenstoT nNporuo;

- - NonHasa KpuBU3Ha 3NeMeHTa B CeYeHun x OT BHELLHEN Harpysku, npu
I
x

KOTOPOW onpeaenstoT npornod.

[ns KOHCTPYKUWUIA TENOBbIX arperatoB M3 >XapOCTOWKOro >xenes3obeToHa B
KaXKO,OM KOHKPETHOM Crly4ae nporvb anemeHTa ycTaHaBMMBaETCS NPOEKTOM.

B obuwem cnyyae ans »ene3obeToHHbIX U3rmbaembix 3/1EMEHTOB BblYMUCIIEHWE
nporn6a nNponsBoasaT NyTeM pa3bueHns aneMeHTa Ha psf y4acTKOB, onpeeneHust
KPUBU3HBI Ha rpaHULLax 3TKX y4acTKOB (C Y4ETOM OTCYTCTBUS UNK Harnymsl TOELUMH

W 3HaKa KPUBM3HbI) 1 MEpeMHOXEHMs 3Miop MomeHToB M, u kpuemsHbl | —| no
P
x

ANWHe aneMeHTa Npu NMHENHOM pacnpefeneHn KpUBM3HBI B npedenax Kaxaoro
ydactka. B atom crnyyae nporv6 B cepeavHe mporieta afieMeHTa onpeaensor no

¢hopmyrie
|1 1 5 1 1 1
= o L~ R P R
125 7 lsup,d F lsup,r = N i mla

(8.26)
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1 1
roe | — N - KPUBM3HA 3NIEMEHTA, COOTBETCTBEHHO Ha NeBON U nNpaBou
Flaupl A7 Jaup,r

onopax;

1 1

- , [_] - KpUBU3HbI 3J1eMEeHTa B cevyeHun i cneesa u cnpaesa OT OCU
r rl.
il bid

CYMMETpUM (CepeamHbl NporneTa);

1

—| - KpuBU3HA 3NeMeHTa B cepeuHe nponeta;
P
[

# - YEeTHOe YMCIOo paBHbIX YYaCTKOB, Ha KOTOpble pasdenstoT nponeT,
npuHUMaemoe He MeHee 6;

! - nponeT anemeHTa.

1
B dropmynax (8.25) u (8.26) KpuBU3HbI — onpeaensioT nNpu AencTBUM Harpysku
r

no ykasaHuam 8.25-8.35 cOOTBETCTBEHHO QA1 y4acTKoB 6e3 TpeuwwH u ¢

1 ,
TpewmHaMun. 3Hak — NPUHUMAKOT B COOTBETCTBUN C 3MHOPOUN KPUBU3HBI.
bl

8.22 [Ina n3rmbaembix 31IEMEHTOB MOCTOSIHHOIO MO ANMHE 3rIEMEHTa CEeYEHUs], He
MMEKLWMX TPeELWH, Nporvbbl onpedensoT no obuwM npaBunam CTPOUTENbHOM
MeXaHVKM C UCNOSb30BaHNEM XECTKOCTM MonepeYHblX Ce4eHnin, onpeaensieMon no
cdopmyrnie (8.33), npuHMMas KpPUBM3HY W3MEHSIOLENCA MO AMMHe JremeHTa
NpOMOpLMOHaNbHO 3HAa4YEeHNAM M3rmbatoLLero MOMeHTa.

[ns cBo60OHO ONEpPThbIX MMM KOHCOSbHBLIX 3NIEMEHTOB MaKCUMarbHbI Npornb
onpeaenstoT no gopmyne

coaild
J =4 [?‘]mx (8.27)

1
rae [— - NoJ1Haa KpnBU3Ha B ce4eHun ¢ HanmbonbLLMM M3rmdaroLLVM MOMEHTOM
¥
max

OT Harpy3ku 1 Temneparypbl, Npy KOTOPOW onpeaenstoT nporvo.

s n3rmbaembix MeMEHTOB AMS NMOCTOSHHOMO MO AfMHE 3MieMEHTa CedeHus,
UMeloLYX TPEeLWHbl, Ha KaxkdoM ydyacTke, B MNpefderiax KOToporo usrvbatoLmi
MOMEHT He MeHsleT 3HaK, KPWBW3HYy [OMycKaeTcsi BblYMCMATH AN Havbonee
HaNPSHKEHHOTO CEeYeHUs!, MPUHUMAs ee A1 OCTarbHbIX CEYEHUI Takoro yyacTtka
U3MEHSIIOLLECS MPOMOPLMOHASEHO 3HAaYEHUAM M3rMGatoLLEero MOMEHTA.

8.23 KoachbdmumeHT & 3aBUCUT OT BUAA Harpy3kyM U pacHeTHOW CXeMbl 3IieMeEHTA.
[ns cBobogHo onepThix 6anok 1 paBHOMEPHO pacnpegeneHHon Harpyskm s =0,1,
npu COCpenoTOMeHHOW cune B cepeauwHe nporneta £ =0,08, npn AByx
COCPEOOTOYEHHBIX CUMax, MPUIOXEHHbIX HAa PacCTOSHUM @ OT KaXKAoW Onopbl

s= g2 (4822 . [NA KOHCOMNbHON Banku Npu paBHOMEPHO pacnpeaerneHHoN Harpyake
&=0,25, npu cocpenoToveHHOM cune Ha koHcorm s = 0,33, Npy cocpenoTOHEHHOM

Cune Ha paccTosiHUM @ OT onopbl & = 017a /(3 —afea);

8.24 Tporvnb f;, 0BYCNoBMEHHbIN AedopMaLmsaMu OT HEPaBHOMEPHOrO Harpesa
6eToHa No BbICOTE CEYeHUs aNeMeHTa, onpeaenseTcs no gopmyrne

1
% =Iﬂ_fx[l] dx, (8.28)
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1
roe [— - KpMBM3HA 3rieMeHTa B CEYEHWMW X OT BO34EWCTBUSI TemnepaTtypbl C
g
x

Y4YETOM HanMyusi B JAHHOM CEYEHUM TPELLMH, BbI3BaHHbIX YCUIMSIMU OT OEUACTBUSI
Harpyskv unm Temneparypbl, onpeaenseTcs CornacHo ykasaHusam 6.25-6.28;

M, -cm. 8.21.

Mpun pacyeTe cBOGOAHO ONEPTON UMM KOHCOSBbHOM Barnky NOCTOSAHHOW BbICOThI
C OAMHAKOBbIM pacrnpeferieHneM Temnepatypbl 6€TOHa MO BbICOTE CEYEHVs Ha
BCcew AnnHe 6anku nporvd, Bbli3BaHHbIV BO3OEUCTBUEM TEMMNEPATYPbI, ONpeaenstoT
no goopmyne

Fi = [l] s?, (8.29)
H

¥



1
roe [— - KpuBU3Ha OT BO34EeNCTBUSA TeMneparypbl, onpenenaeTtca cornacHo
F
4

6.26-6.38;

g - Ko3ahduumeHT, npuHMMaembin no 8.23 ana cBobogHO onepTbix U
KOHCOIbHbIX HGarok.

Mpornbbl  COOPHBIX 3MEMEHTOB KOHCTPYKUUA U3  XapOoCTOMKOro 6GeToHa,
MMeloLWMX OOHOCTOPOHHEE apMMpoBaHWe W CBapHble CTblIKM apMaTtypbl B
pacTsHYTOM  30HE CeYeHus,, OnpedendawTcd C  Y4eTOM  MOBbILIEHHOW
AedopMaTUBHOCTU CTLIKOB. [py 3TOM KpuUBM3HA 3rieMeHTa B Mpefernax CTblka,
onpefeneHHas Kak Ans Lernoro aneMeHTa, ysenminsaeTcs B 5 pas npu 3anosiHeHun
LUBa pacTBOPOM MOCIIe CBaPKM CTbIKOBbIX HAKMaA0K.

8.25 KpuBU3HY M3rMbaemblX, BHELLEHTPEHHO CXaTblX Y BHELLEHTPEHHO PaCcTAHYTbIX
3MEeMEHTOB A5 BbIYMCTIEHNS UX NPOrMGOB OnpeaensioT:

a) AN 31IEMEHTOB UMM Y4aCTKOB 3NIeMeHTa, Fae B PacTsiHyTOM 30HE He 06pa3yroTcst
HOpMaribHbIE K NPOAOSbHOM OCU TPELUMHBI;

6) Ans 3NeMEHTOB MMM ydyacTka SremMeHTa, [ae B PacTsHYTON 30He MMEeTCSs
TPELWHbI.

OnemMeHTbl MM y4acTKM SMEeMeHTOB paccmaTtpuBaloT 6e3 TpewmH, ecrm
TpewuHbl He 00pa3ytloTcs npu  AENCTBMM  MOMHOW  Harpy3ky, BKIOYAMOLLE
NMOCTOSIHHYI0, BPEMEHHYIO ANMTENbHYIO U KPAaTKOBPEMEHHYHO Harpy3ku U yCUnmsi ot
TemnepaTypsl.

8.26 lMonHyio KpuBU3HY W3rMOAEMbIX, BHELIEHTPEHHO CXaTblX W BHELEHTPEHHO
PacTSHYTbIX 3NIEMEHTOB ONpeaenstoT no dopmynam:
And y4acTkoB 6e3 TpeLmH B pacTAHYTOMN 30He:

L[l] +[l] ; (8.30)
" P 1 r 2

ANsi y4aCTKOB C TPELWHAMM B pacTsSHYTOW 30He:
B dopmvne (8.30)

(1) (1), -
r r 1 ¥ ] ¥ 3
1 1

[_] , [—] - KpnBU3HbI COOTBETCTBEHHO OT HENpPOAOJDKUTENIBbHOro nencTeus
r F
1 2

KPaTKOBPEMEHHbIX Harpy3ok u OT NpoAOIMKUTENbHOIO OENCTBUSI MOCTOSIHHBIX U
BPEeMEHHbIX OANMUTENbHbIX Harpy3okK.

B dopmyne (8.31)
% - KpVBM3HA OT HEMpOAOIDKUTENBHOrO [AENCTBUSI BCEW Harpysku, Ha
1
KOTODVIO NPOU3BOAST pacyeT no Aedopmauusm;
% - KPMBM3HA OT HENPOJOIKUTENBHOrO [AEeNCTBUS  MOCTOSHHBIX U
2
BPEMEHHbIX ANMTENbHbIX Harpy3ok;
% - KpVYBU3HA OT MPOLOIKUTENBHOMO AEACTBUSI NOCTOSIHHBIX U BPEMEHHbIX
3

OJINTENbHbIX HArbv3oK.

1 1 1
KpuBn3HbI [—] , [—] 7] [—] onpeaernsioT cornacHo 8.27.
rh\"la i

1 _
8.27 KpVIBI/ISHy Xene3obeTOHHbIX 3fIEMEHTOB — OT Oe/CTBUst COOTBETCTBYHOLLMNX
r

Harpysok (8.26) onpefenstoT no copmyrne

i S il (8.32)

rae A - m3mbalomii MOMEHT OT BHELUHEW Harpy3ku (C y4eTOM MOMEHTa OT
npodonbHOM  curbl A ) OTHOCUMTENMBHO OCK, HOPMAribHOW MMOCKOCTUM AEeNCTBUSA
nsrnbarolero MoMeHTa WM MpoXodslen 4Yepe3 LEeHTP TSHKeCTW NpUBEOEHHOro
NONepPEeYHOro CeYEHNs NEMEHTA;

I} - n3mMbHasa XeCTKOCTb MNPUBELEHHOTO MOMEPEYHOTO CEYEHUSI 3MEMEHTA,
onpegensemas no gopmyrne

L= Eylyeg, (8.33)



raoe Zy - mMoaynb dedopmaumy GeToHa, onpedensemblii B 3aBUCUMOCTU OT
NMPOAOIDKUTENBHOCTU AENCTBUS HAarpy3ku U TemnepaTypsbil;

erd - MOMEHT MHepuun npuBeneHHOro nonepevyHoro ce4yeHna OTHOCUTESTbHO
€ro LieHTpa TAXKECTU, ONpeaersiemMblii C Y4€TOM Hanu4iua unm oTCyTCTBuA TPeLMH.

3HaveHuss momyns  gecdoopMauum  GeToHa &,y M MOMEHTa  MHepLuu

NPUBEAEHHOTO CeYeHUst {3 ONA aneMeHToB 6e3 TpelwmH B pacTsHYTON 30He U C
TpeLmHamm onpegenstoT COOTBETCTBEHHO no 8.28 n 8.29.

XecTkocTb Kene3o6eTOHHOro anemMeHTa Ha y4yacTke 6e3
TpeLWMmnH B pacTAHYTOMN 30He

8.28 XKeCTKOCTb >kene3obEeToOHHOro 3aneMeHTa [} Ha y4dacTke 6e3 TpewwmH
onpenensioT no cdopmyne (8.33).

MoOMEHT WHepLUM {,,; NPUBEOEHHOTO CEYEHUs 3rieMeHTa OTHOCUTEMNbHO ero
LeHTpa TSXECTU OMpedensitoT Kak Ans ChMAoWHOro Tera no obuwm npasBuriam
COMPOTUBSIEHNS YNPYIUX SMIEMEHTOB C Y4ETOM BCeW NIowaamn ceveHns 6etoHa u
nnowaaen pacTsHyToM apMaTtypbl C KO3puuMeHTaMu npuvBedeHUs pacTAHYTOW

apmaTtypbl kK 6ETOHY & 1 cxxaTon apmaTtypbl o'

Lgg =I+10+ 10, (8.34)

roe / - MOMEHT MHepLuM GETOHHOTO CeYeHUs] OTHOCWUTENbHO LeHTpa TShKeCTU
NpVYBEAEHHOIO MOMEPEYHOr0 CEYEHUs! 3reMEeHTa, KOTOpbI MpW TemrepaTypax
HarpeBa go 400 °C onpepenstoT no dopmyne (6.15) n npu Gornee BbICOKON
TemnepaType - cornacHo 6.16, 6.20 n 6.21;

I;, I, - MOMEHTbI MHEepLUU NNOLWAAEN CEYEHUs COOTBETCTBEHHO PaCTSHYTOMN U1
CXaTol apmaTypbl OTHOCUTENbHO LIEHTpa TSHKECTU MPUBELEHHOTO MOoMNepeyHoro
ceyeHus anemeHTa

I, = A0 -y (8.35)

I = 4,0y, —a)?. (8.36)

KoadpdmumeHTbl NprBegeHns pacTsHyTol apMaTtypbl K 6eToHy

E
a=2 (8.37)
By
N CXXaTon apMaTypbl K 6eTOHy
o
o= (8.38)
Eyy

rae B¢ u E's; - MOAYNMM yNpyrocTy pacTsHYTOM U CxaTol apMaTypbl onpefensoT
no copmyne (5.18) B 3aBMCUMOCTWM OT TemnepaTypbl PacTAHYTOW W CXKaTow
apmarypbl.

[Jonyckaetca onpefensaTb MOMEHT WHepuun f,,; 6e3 ydyeTa apmatypbl
cornacHo 6.16, 6.20 n 6.21. 3HauyeHus moayns gedopmauum 6eToHa B dopMyrax
(8.33), (8.37) n (8.38) NnpuHUMatoT paBHbIMM:

npy KPaTKOBPEMEHHOM [AEWCTBUM Harpy3ku U Harpese

By =wpp, (8.39)

roe @p - KOI(MLUMEHT, YYUTBLIBAIOLWMIN BIVSHUE KPaTKOBPEMEHHON MON3y4ecTu
6eToHa 1 NnpuHMMaeMbIi Ans 6eToHa cocTaBoB (Tabmmua 5.1):



N1-3,6,7,10, 11, 19-21 0,85
N4,5,8,9 23,24 0,80

N 12-18, 29, 30 0,70

Npu NPOOOITKATENBHOM [EVCTBUM HAarpy3ku U HarpeBe &y = ., KOTOpbIii
onpegenstoT no gopmyre (5.10) B 3aBUCMMOCTU OT TEMepaTypbl 6eTOHa B LieHTpe
TAXECTN NPUBEAEHHOTO CeYeHus.

PacctosiHne or Haubonee cxaTtoro BOnokHa 6eToHa A0 LeHTpa TshKecTu
NpyBEAEHHOro NOMEePEYHOro CeYEHNs dNeMeHTa onpeaenstoT no dopmyne

S,

¢ red

S S 8.40
7 Ared ( )

rae ¢ red - CTATUMECKMIA MOMEHT MPUBEAEHHOTO CEYEHMUS AIEMEHTA OTHOCUTENBHO
Haunboree cxaToro BoriokHa 6eToHa, paBHbIi

Ry

c,red

=5, +Ssca+glscali (8.41)

Aeg - NNOWAAb MPUBEAEHHOMO  MOMEPEYHOr0  CEYEHUSt  3MEMEHTa,
onpegenserca no dopmyne (6.27), a ee cTaTM4eCKUA MOMEHT OTHOCUTENbHO
Hanboree cxaToro BoflokHa 6eToHa

5, = Ay 0.5k (8.42)

A, S, Ay, S5 - nnowagu nonepeyHoro CeYeHWs M UX cTaTudeckue
MOMEHTbI OTHOCUTENbHO Hanboree CxaToro BOMOKHa O6eToHa, COOTBETCTBEHHO
pacTSHYTON 1 CXaTon apMaTypbl

S = Ak, (8.43)

Sy = At (8.44)

XecTkocTb XKene3o6eTOHHOro anemMeHTa Ha yyacTke C
TpewmHaMmm B pacTAHYTOMN 30He

8.29 YKecTKOCTb >erne3obeTOHHOro 3fieMeHTa Ha ydyacTkax C TpewyHamu B
pacTsiHyTOM 30He ONPEAENSIOT C YHETOM CIIEAYIOLLMX MOMOXEHWIA:

ceyeHusi nocre AedopMMpOBaHNS OCTAOTCS MIIOCKUMY;

HanpsbkeHe B 6eTOHe CxKaTom 30HbI ONPEAENnsoT Kak AN Ynpyroro Tena;

paboTy pacTsHyToro 6GeToHa B CEYEHWW C HOPMarbHOW TPELWMHON He
YY1TbIBaIOT;

paboTy pacTsiHyToro G6eToHa Ha y4yacTke Mexay CMEXHbIMW HOpMarbHbIMU

TPeLWHaMm1 Y4UTbIBaKOT NMOCPEACTBOM KO3tbdmUmeHTa W ; .
XKecTkocTb wene3obeToHHOro 3reMeHTa [} Ha yvacTkax C  TpeLmHamm
onpegenstoT no dopmyne (8.33) 1 NpMHUMatoT He Gonee XeCTKOCTN 6e3 TPELLWH.

MOMEHT  uHepuuu {,,; NPUBEOEHHOTO MOMEPEYHOrO CEYEHUs dremeHTa
OTHOCUTENLHO €ro LeHTpa TsKecTW onpefensiioT no obuwym  npasuriam
COMPOTUBIIEHUS YNPYIMX SMEMEHTOB C Y4ETOM MIioWaan cedeHus 6eToHa TomnbKo
CXKaTOM 30Hbl, NIOWAAEe CevYeHnus CXaTol apMatypbl C  KO3G(MLMEHTOM

npuBegeHNs apmaTypbl K 6ETOHY o1 U pacTsHYTON apmaTypbl C KO3chdmLeHTOM

npuBEAEHNs apMaTypbl K 6ETOHY & ;2 Mo dhopMyre

‘rred = ‘EEJ +‘r.sc"52 +fsasl’ (8-45)



rae {5, {5, I; - MOMEHTbI MHEpPLUUM NMoLLAae CeYeHUss COOTBETCTBEHHO CXATOM
30Hbl OeToHa, PacTAHYTOM M CXATOM apmaTypbl OTHOCUTENbHO LiEHTpa TSHKECTM
NpVBEAEHHOIO NonepeYHoro cedeHuns 6es ydeta 6eToHa pacTAHYTOM 30HbI.

3Havenus [ onpegensoT cornacHo 8.30.

3HaveHusa f; n I; onpegensaoT no dopmynam (8.35) u (8.36), NpUHUMAEA Y s
paBHbIM PacCTOsIHUIO OT Hauboree CxaToro BOSIOKHA GETOHa [0 LieHTpa TsHKecTU
NpVYBEAEHHOIO MOMEepeyYHoro ceyeHuss 6e3 yyeta 6eTOHa PpacTAHYTOM 30HbI
(pucyHok 8.3).

PucyHok 8.3 - Cxema HanpsixkeHuin u gecopmMauuin B npuBefeHHOM NnonepeyHoMm
CeYeHUU IneMeHTa € TpelwmHaMmn Npu pacyeTe no Aedopmauunam, npu AeicTBUK
n3rnbatowero MOMeHTa, U3rnbalowero MOMeHTa U NPoAoCILHOM CUIbI

a) 6)
By Oy ™ &by pegs & Oy = EpEy g,
7 P f d
" o, =¢E, £ —/ : _,/ o, =
v M / = /
13
JE J\;—e-) / B
% Y
1
9
ol = i:«'kr.nd,r - "; = l'.ulr't\_nl.‘,:

1- LEeHTP TAXeCTU npmBegeHHOoro ceveHna

PucyHok 8.3 - Cxema HanpsieHuin 1 gedopmaunin B NpuBegeHHOM NnonepeyHoM
CeYyeHun anemeHTa ¢ TpeLHaMu npu pacyeTte no gedopmauuam, Npy AencTenmn
n3rmbaroLLero MoMeHTa (a), U3rmbaroLlero MoMeHTa 1 NPoAonbHoM cunbl (6)

[ns narmbaembix aneMeHToB

Yem = Em, (8.46)

rAe X, - CPEOHsIA BbICOTA CXaToW 30Hbl 6ETOHA, y4MTbIBaOLWAS BNMsiHWE paboThbl
pacTsaHyToro 6eToHa Mexay TpeLmHaMmn 1 onpeaensieMas cornacHo 8.31.

3HayeHust koadpdmuMeHTa npuBEAEHUs] CXaTolW apmaTtypbl K OETOHy oy
onpegensioT no dopmyne (8.14) n KoapdMUMEHT npVBEAEHNS PacTAHYTON

apmartypbl K GETOHY & .7 Mo hopmyre

5 E.s,red,f
C2 =

. (8.47)
Eb,red,f

MprBeaeHHbIN Mogynb AedopMalmmn cxatoro 6eToHa onpeaenstoT no gopmyne

(8.15). MMpuBeneHHbIn Moaynb AedopMaLuu  PacTSHYTON  apMartypbl Es red ¢
onpefensiT C y4eTOM BAMSHUA pacTsaHyToro 6eToHa Mexagy TpewmHamn no
dopmyne:

B iy = —2, 8.48
s.¥ed,f v ( )

roe &; - onpegensior no copmyne (5.18). 3HaueHue KoadbuUMEHTa ¥ ;
onpeaenstoT no gopmyne (8.21). [lonyckaetcsa npuHumath ¥ ; =1, cnegoBaTenbHO
e.g=ag. [pn atom, ecrm ycrnosne 8.20 He y[oOBRETBOPSETCS, pacyer

npon3BogAT € y4eTom koadxpmumnenTa w ; no copmyrne (8.21).

8.30 MoMEeHT 1HEepLM NIIoLLAAM CEYEHsI CxXaToM 30HbI GeToHa f; onpenernsioT:

a) Npu AeNCTBMN TOSbKO N3rMbatoLero MomeHTa Af :
ANs 9NEMEHTOB NPSIMOYTOfIbHOTO NONEPEYHOTO CeYeHUst Mo ropmyrne


/picture/get?id=P04E7&doc_id=1200084093

B (8.49)

ANA 3NIeMEHTOB TaBPOBOTO (CO CXaTOW MOMKOW) U ABYTaBPOBOro NomnepeyHbIX
CEYEHUA C HYNEeBOW JIMHWEN, PacMoSfioKEHHON B pebpe Hwke cxaTtorm nomku (

X 2 ks ), 10 chopmyre
2

. I (b bk
f5=fbw+fbf=bﬂ+7(f 5 (e g5
3 12 iy

: (8.50)

©) npu gencTeumM nsrmbaroLlero MmoMmeHTa A4 1 npogonbHoM cunbl M (CxumatoLlei
U pacTArMBatoLLEn):
ON51 3NIEMEHTOB MPSIMOYroNbHOIO NMONepeYHoro ceveHuns no dopmyrne

2
A 3
Iy = 2m 1+12[yc—m—0,5]
3 o : (8.51)

ANA 311EMEHTOB TaBPOBOro (CO CXaTOW NOMKOW) U ABYTaBPOBOrO MonepevHoro
CEYEHU C HYNEeBOW JIMHWEN, PacMoSioKEHHON B pebpe Hwke cxaTtor nomku (

X > kis), 110 chopmyre

3 3 v 3 2
o bxy | 1+12[ycm _0,5] ]+ (by —&)hy 1+12[y.:lm _0,5]
3 12
e i . (852)

B Tex cnyuasx, korma onpegensemas cornacHo 8.31 BbiCOTa CXaTOW 30HbI
i & »‘2}, MOMEHT MHEpUUN {; BbIYUCTAIOT KaK AfA 3IEMEHTOB MPSIMOYrofbHOMo
rnonepeYHoro cedenus no dopmynam (8.49) u (8.51), npuHumas & = E:':f‘.
8.31 Ans nsrmbaembix 3NIEMEHTOB MOMOXEHUE HEWTParnbHOM OCK (CPELHEN BbICOTbI

CXKaTon 30HbI OeToHa), oNpeaensiioT U3 ypaBHEHUS

Sy = 0850 T 52850, (8.53)

roe &g, &snp W S5 - CTAaTUYECKMe MOMEHTbl COOTBETCTBEHHO CXKATOW 30HbI
©eToHa, pacTAHYTOM 1 CXaToW apMaTypbl OTHOCUTENBHO HENTPasbHOW OCU.
[ns anemMeHTOoB NPSIMOYrornbHOro MNONepeYHoro ceveHns 6e3 cxxaTon apMaTypbl

BbICOTY CXATOM 30HbI X, ONpeaenstoT no dopmyne

Xm =h0[\l(ﬁisa52)2 +2pt50352 _#saﬂ]- (8.54)

[ns npsMOyronbHbIX CEYEHU C PacTSHYTOW M CXaToW apmaTypov BbICOTY
CXKaTOW 30HbI ONPeAenstoT no dopmyne

Xm =}30[J(ﬁ55@52 tpsog)” T 2000 tpsog %D) {0 +.u.sasl)]- (8.55)

[na TaBpoBbIX C MOMKOW B CXaTOM 30HEe W ABYTABPOBbIX CEYEHW BbICOTY
CXaToM 30HbI OMPeAenstoT rno jopmyrne

T Lk
Xm = Hp J(ﬂ_g@sz Tusy +ﬁ'°f) 2o Ty %D +J"’:f %D) -

(g Hasog ) (8.56)

By = (8.57)



b (8.58)
.4
oy = é , (8.59)

roe -’q-_;f' - nnowaab nonepe4yHoro ce4eHna CBeCcoB CXaTbIX MNOJOK
Ap = by by (8.60)

Ons BHELEHTPEHHO CXaTbIX W BHEUEHTPEHHO pPacTAHYTbIX 3N1eMEeHTOB
nonoxexHue HeI7ITpaJ'IbHOI7I OCW, BbICOTbI CXaTOW 30HbI onpenendarT n3 ypaBHeHUA

Ip tegplg toagly

I - (8.61)

Spn T s an t o g

roe ¥y - paccTosiHUe OT HEUTparbHOW OCYM A0 TOYKM MPUMOXEHUS! NPOLONbHOM
cunbl A, OTCTOSILLEl OT LieHTpa TSHKECTU NOMHOro ceveHus (b6e3 yueTta TpeLwH) Ha

paccTosHun g = M AT,

oo, Spn, fan, Sap, f:0 v S50 - MOMEHTBI MHEPUMWM Y CTaTUYECKNE MOMEHTbI
COOTBETCTBEHHO CXaTOW 30Hbl OETOHa, pacTSHYTOM W CXaTon apmaTypbl
OTHOCMUTENbHO HENTParnbHOM OCK.

[lonyckaeTcsi 3HayeHWe BbICOTbl CXaTOW 30Hbl 3NIEMEHTOB MPSIMOYrOfbHOTO
ceyeHuss Npu OencTBuM u3rvbaroero MomeHTa Af M NpodonbHOW cunbl A
onpenendartb no gopmyrne

(8.62)

rO€ Xyl - BbIYUCIISIOT KaK AN u3rmbaemblx 3rieMeHToB cornacHo 8.31;

Syad s Hpaq - MOMEHT MHEPLIMM NPUBELEHHOTO NOMNEPEYHOTO CEYEHUs aneMeHTa
OTHOCWTENbHO €ero LeHTpa TSXecTW W Niowadb MNpUBESEHHOro MNonepeyHoro
ceyeHusi, onpeaensiemble AN MOMHOMO CeveHust anemeHTa (6e3 yyeta TpewyH)
cornacHo 6.16-6.18, 8.28.

B chopmyrnie (8.62) 3Hak "nntoc” NpyHMMAtOT Npu CXXUMaOLLE NpoaonbHONM cune,
a 3HaK "MUHYC" - Npu pacTArMBatoLLEN NPOAOSbHOW Cune.

8.32 JKecTkoCcTb uM3rMbaembix >kene30b0ETOHHbIX 3NIeEMEHTOB  JOMycKaeTcsi
onpenensiTe nNo ¢opmyrne

D= By ppq s 4:2(hg — x) (8.63)

roe z - pacCTosiHME OT LEHTpa TsPKECTM PacTsHYTOW apmaTypbl 4O TOYKU
NPUINOXEHUS1 PaBHOL4ENCTBYHIOLLEN YCUINWIA B CXATON 30HE.

[ns 3anemMeHTOB MpPSMOYronbHOr0 ceveHust 6e3 ydvera cCxaTod apmartypbl
3HaJveHue z onpeaensioT no dopmyne

z=hy-x, /3. (8.64)

Ons anemeHTOB NPAMOYTofibHOro, TaBpPOBOIO C MOSKOM B CXaTOW 30HE U

[OBYTaBPOBOIro NonepeyHbIX Ce4eHUn JoMyCKaeTCa NPUHNMaThb £ = 0,8;20 .



8.33 T[pornbbl >xene3obeToHHbIX 3MEMEHTOB MOXHO OfpefensaTb Mo obuwm
npaBunam CTPOUTENbHON MEXaHWKM C  UCMOSIb30BAHWEM BMECTO KPUBU3HbI
HenocpeACcTBEHHO WU3MOHbBIX KECTKOCTHbIX XapakTEpPUCTUK [} MyTem 3aMeHbl
yNpymmx U3rmbHbIX xapakTepucTuK &] B pacyeTHbIX 3aBUCMMOCTSAX Ha yKasaHHble
XapakTepucTukn [, BbluMcrieHHble no dopmynam (8.33) u (8.66).

Mpn COBMECTHOM [ENCTBUM KPaTKOBPEMEHHbIX W AMUTENbHBLIX Harpy3ok u
TemnepaTyp, NOSHbIN NPorvd 3nemMeHToB 6e3 TPELLWH U C TPEeLLWHaMK B pacTsHYTON
30HE OnpeaensioT NyTeM CyMMMPOBAHMS NPOrMGOB COOTBETCTBYIOLLMX HArpy3oK U
ANMTENbHOCTU HarpeBa, Mo aHarnormm ¢ CyMMMPOBaHWEM KPUBU3HbI CormacHo 8.26,
NPUHMMAs KECTKOCTHBIE XapaKTePUCTUKKN [} B 3aBUCHMMOCTU OT yKa3aHHOW B 3TOM
NYHKTE MPUHSTON NPOLAOIDKATENbHOCTM OENCTBUSA, pacCMaTpuBaeMon Harpysku u
HarpeBa. [onyckaeTcsi npu ONpPeAerieHuM KeCTKOCTHbIX XapaKTepucTuk [

3NIEMEHTOB C TPELWHAMN B PACTSHYTOW 30HE MPUHMMaTb KO3dpmumneHT v ; =1. B
3TOM cfyvyae npyv COBMECTHOM [JEeNCTBUM KPaTKOBPEMEHHbLIX W ANUTENbHbIX
Harpysok 1 Temneparyp, NOfHbIA NPorMd 3NEMEHTOB C TPeLmHaMn B PacTAHYTON
30HE OMpeenstoT NyTeM CYMMUPOBaHUS MPOrMboB OT  KpaTKOBPEMEHHOTO
OEeNCTBUA KPaTKOBPEMEHHBIX Harpy3oKk 1 Temnepatyp 1 oT AfMTENbHOro AeiCTBUA
ATMTENbHBIX Harpy3ok W TemnepaTtyp, C Y4eTOM COOTBETCTBYHOLMX 3HAYEHWN
YKECTKOCTHbIX XapaKTepUCTUK 1), KaK 3TO NPUHSITO AN 31IEMEHTOB 6e3 TPEeLLH.

8.34 [Ins mn3rmbaembix 31EMEHTOB MPSIMOYroOfibHOTO, TaBPOBOrO W ABYTaBPOBOrO
CeYeHU KpMBM3HBI Ha ydacTkax C TpeLwHamy B PacTSHYTOW 30He AO0MycKaeTcsi
onpeaensiTb No dopmMyne

[ M- ':9239}2 Rbf.serf (8 65)

o1 By Ak

rae KoaddmUMeHTbI ) NpuHUMatoT no Tabrmmue 8.1, ¢4 - no Tabrnmue 8.2.
Tabrnmua 8.1

by KoathdMLUMEHTbI ) NPU 3HAYEHUSIX j4ct 51 , PABHbIX

0,10 0,15/ 0,20 0,30 || 0,40/ 0,50 |{ 0,60 || 0,70 || 0,80 || 0,90 || 1,00

0,0 {0,601 0,55/ 0,49/ 0,45 0,38 0,34 0,30 || 0,27 || 0,25 0,23 || 0,22 || 0,20

0,210,691 0,65( 0,59 0,55(0,48) 0,43 0,39 0,36 0,33 0,31 0,29 0,27

0,4 10,73{ 0,69/ 0,65 0,61 0,55| 0,50 | 0,46 || 0,42 | 0,40 || 0,37 || 0,35 | 0,33

0,6 ||0,75( 0,72/ 0,68 0,65 0,59 0,55 0,51 |/ 0,47 | 0,45 || 0,42 || 0,40 || 0,38

0,8 10,76 0,74 (| 0,71 0,69 |/ 0,62 0,58 | 0,54 || 0,51 | 0,48 || 0,46 || 0,44 || 0,42

1,00,77) 0,75 0,72 0,70 | 0,65 || 0,61 0,57 || 0,54 || 0,52 || 0,49 | 0,47 || 0,45

A (he=-2e A
e ] =ﬁasl; by =g+_5@51.
0 bin By

Tabnmuya 8.2



KoadbdmuneHTsl
" KoahdmLMEHTbI 9 NPU 3HAYEHUSX fk ;1 , PaBHbIX

' < |/0,07-0,1-)0,2-|/04- | 0,6-|0,8-| < |0,07-]0,1-|0,2- || 0,4-| 0,6- 0,8-
el Fs 1(0,07) 0,1 |02 0406|081 10 (007| 01 || 021 04| 061 08| 1,0

HenpogomxvtensHoe AencTBmne Harpy3oK 1 Temneparyp MpogomkMTensHoe AencTBME Harpy3okK 1
Temnepartyp

0,0 0,0 |0,16(/ 0,16 |0,16//0,17{{0,17{0,17|/ 0,17/ 0,15][ 0,14 || 0,14/ 0,13|0,13]0,12(/ 0,12

0,0 0,2 |0,20(f 0,20 |/0,20|/0,21{{0,22| 0,23/ 0,23 /0,181 0,18 || 0,18(0,17|0,17] 0,17/ 0,16

0,0 04 ]0,22(0,23|0,23|/0,24(0,26| 0,27/ 0,280,211/ 0,21 || 0,21{0,21{0,21]0,20( 0,20

0,0 06 0,24 0,250,25//0,27{{0,29{0,31|/0,32/0,23 [ 0,23 || 0,23 [ 0,23| 0,24 0,24 | 0,24

0,0 0,8 |0,25(/ 0,26 ||0,27|/0,29({0,32{0,34|/0,36 || 0,24 || 0,24 || 0,25/ 0,25/ 0,26 || 0,27 || 0,27

0,0 1,0 |[0,26] 0,27 ||0,28[0,30]/0,34|/0,37 (/0,39 0,25]| 0,26 |{0,26| 0,27 0,28/ 0,29{f 0,3

0,2 0,0 |0,24( 0,23 0,23//0,22{{0,21{0,21)/0,20(/0,20[ 0,21 ||0,20((0,18/0,16]0,15(/ 0,14

04 0,0 - 110,31 {{0,29]0,27)/0,26({0,25|0,24| - | 0,27 |/0,26|/0,22/0,19(/0,18]/0,17
0,6 0,0 - 110,38 {{0,360,33|/0,30((0,280,27| - | 0,34 |0,31|0,270,23(/0,20{0,19
0,8 0,0 - - |/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 - |/ 0,41/0,40{0,39|/0,39((0,38|0,38| - | 0,26 |0,36|0,33(/0,31([0,29]|0,28
0,6 0,6 - - /0,53((0,52|0,51|/0,50((0,49| - | 0,38 ||0,48|0,44| 0,41 0,38(0,37
0,8 0,8 - - ||0,66((0,64|0,63|0,62(0,61] - - |/0,61{{0,56|0,51| 0,48 0,46
1,0 1,0 - - - 110,77|(0,75{/0,79 0,73 | - - - |/0,68([0,63|0,59| 0,50

(bf_b)kf+£all,ﬁ . .
Bl By N T
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XecTkocTb M3rMbaemMblX SMEMEHTOB C TpelWwMHamy B PacTsHYTOW 30He
JornyckaeTcs onpeaensTtb no gopmyrne

2
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(8.66)



KpuBM3HY BHELIEHTPEHHO CXaTbiX 3NIEMEHTOB, a Takke BHELEHTPEHHO
PacTSHYTbIX 3MIEMEHTOB TMpPWU MPUIIOXKEHUM Ccunbl V' BHE pacCTOsIHUS Mexay
apMatypamm S 1 &' Ha ydacTKax C TpeLmHaMu B pacTsiHYTOW 30HE OnpeaensioT
no dopmyne

N

) 8.67
Sred E&,red,f ( )

1
il
£

rA€ Sheg - ONpenensioT no copmyne (8.41) u & rags - no dopmyrne (8.15).

OnpeaeneHne KPUBU3HBI Xefe306eTOHHbIX 3IEMEeHTOB Ha
OCHoBe gecopMaLnOHHON Moaenun

8.35 lMonHyo KpBM3HY Xene3obeTOoHHbIX ANEMEHTOB Ha ydacTkax 6e3 TpewuH B
pacTsiHyTOW 30He ceyeHust onpegenstoT no dopmyne (8.30), a Ha ydacTkax C
TPeLyHaMmn B pacTSHYTON 30He ceyveHus - no cdopmyne (8.31).

3HaueHust KpuBu3H, BxogAawmx B dopmynbl (8.30) u (8.31), onpegensoT u3
peLleHns cuctemMbl ypaBHeHui cornacHo 7.3.16 CI 52-101 [1]. Mpu atom npwu
OnpefeneHnn  KpuBM3H OT  HEMPOAOIKATENbHOMO  OEWACTBUSI  Harpy3km U
KpaTKOBPEMEHHOTO HarpeBa B pacueTe ncnonb3yT Avarpammbl
KpaTKOBPEMEHHOTO [1edOpMUPOBaHMSI CXaToro U pacTsiHyToro GeToHa, a npu
onpeneneHnn KPMBU3H OT NPOAOIDKATENBHOTO AEACTBUSI HAarpy3ku U TeMnepaTypbl -
avarpammbl  AnuMTenbHoro  AedopmupoBaHusi  6eToHa € pacyeTHbIMU
XapaKkTepucTykamu Ansi NpeaenbHbIX COCTOSIHWN BTOPOW rpynmbi.

9 KOHCTPYKTUBHbIE TpeboBaHuUA

OOLmne nonoxeHus

9.1 Ona obecneyeHuss Hecylen CnocoOHOCTW, NPUrOQHOCTM K HOpMarbHOM
aKcnnyaTaumm M [ONrOBEYHOCTU OETOHHBIX U Kene3oOETOHHbIX KOHCTPYKLMIA
nommMmo  TpeGOoBaHWA,  ONpedensieMblX  pacyeToM, CredyeT  BbIMOSHATb
KOHCTPYKTUBHbIE TPEGOBAHUS:

Mo reoMeTPUYECKUM pa3MepamM 3IIEMEHTOB KOHCTPYKLIMIA;

Nno apMMPOBaHWUIO (COOEPXAHWIO W PACMONOXEHUID apmaTypbl, TOnWMHE
3aWMTHOrO criosi 6eToHa, aHKEPOBKE 1 COeAUHEHVSIM apMaTypbl);

Mo 3aLmTe KOHCTPYKLIMIA OT HEGNaronpuaTHOrO BIMSIHWSI BO3AEVCTBUIA Ccpeabl.

FeomeTpuyeckue pasmepbl KOHCTPYKLMN

9.2 MuHuMarnbHble reoMeTpudeckne pasmepbl CeYeHUW KOHCTPYKUWWA cregyeT
Ha3Ha4aTb TakMmu, 4Tobbl obecneumBaTh:

HECYLLYI0 CNOCOBHOCTb KOHCTPYKLMK;

BO3MOXHOCTb Hagnexallero pasMelleHnst apmaTtypbl (pacCTOsiHUS  Mexay
CTEPXHAMM, TOSLLMHA 3aLLMTHOrO crios 6eToHa U T.4.), ee aHKePOBKN U COBMECTHOM
paboTbl ¢ 6eTOHOM;

A0CTaTO4YHYH0 XECTKOCTb KOHCTPYKL WA,

Heobxoanmyto OrHECTOMKOCTb, BOAOHEMNPOHNLLAeMOCTb, Tenso- "
3BYKOM30S1ALMIO, KOPPO3MOHHYHO CTOMKOCTb, PagUaLIMOHHYH 3aLLMTY KOHCTPYKLMIA U
T.N;

BO3MOXHOCTb Ka4€CTBEHHOIO U3rOTOBIEHNSI MPY 6ETOHMPOBAHUN KOHCTPYKLIWIA.

9.3 MMHMMarnbHble pa3mepbl nonepe4vyHoro ce4eHnsa MOHONMUTHbIX KOHCprKLJ,I/IVI (,EI,J'IF!
obecneveHns KayeCTBEHHOrO M3FOTOBJ'I6HVIF|) pekomeHayeTca npuHUMaThb He
MeHee!:

80 MM - 411 CBOAOB M KYMOMOB,3

40 MM - 4NS NAOCKOCTHBIX 3NIEMEHTOB.
Pa3Mepr ceyeHnn BHELEHTPEeHHO CXaTbIX 3J1IeMeHTOB A4 obecneyeHns ux

XEeCTKOCTW pekoMeHAyeTCA NpUuHMMaTb TaknuMu, 4YTOObI MX TMOKOCTb f% B nobom

HanpaBneHUN He NpeBbILLIana npeaernbHbIX 3HaYeHW, ykasaHHbIX B Tabnmue 9.1.
Tabnmua 9.1
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OnemeHTbI :
MpenenbHas IMBGKOCTL /g /i BHELIEHTPEHHO CXaTbIX

3MeMeHTOB Npu Temnepatype 6eToHa B LIEHTpe TAXeCTH
ceveHust, °C

20 50-100 300 500 700 900

BeToHHbIe 90 80 60 50 45 35
YKene3obeToHHble 200 145 90 55 - -
Mpumeyanne - [Ona  kene3obETOHHbIX SMEMEHTOB C  O4HOCTOPOHHUM

apMUpOBaHWEM MpeferibHble MMOKOCTU MPUHUMAKOTCS Kak Ans GEeTOHHbIX
3/IEMEHTOB.

9.4 B KOHCTPYKUMSAX 30aHUA U COOPYKEHWW, UCMbITbIBAKOWLMX TemnepaTypHbie U
BMAXHOCTHblE  BO3AENCTBUSA,  criedyeT  npedycmaTpueaTb WX pa3pesky
TemnepaTypHO-yCafoYHbIMM LUBAMKW, PacCTOSHUS MeXdy KOTOPbIMM Ha3HayaioT B
3aBWCMMOCTM OT TeMMEePaTypHbIX YCMOBUA U KOHCTPYKTMBHbIX OCODOEHHOCTEN
coopyxeHusi (6.27).

Mpn HepaBHOMepHOM ocagke dyHOAAaMEHTOB criedyeT npegycMaTpuBaTb
pasgeneHne KOHCTPYKLMIN OCaf04HbIMU LUBaMW.

ApmupoBaHue
3alwunTHbIN cno 6eToHa

9.5 Apmatypa, pacnorioxeHHasi BHYTPU CEYEHWsI KOHCTPYKLMUM, [OIkHA WMETb
3aWNTHBIV crno 6eToHa (kacaTenbHoe paccTosiHUE OT MOBEPXHOCTW apMaTypbl 40
COOTBETCTBYHOLLEN rpaHN KOHCTPYKLUIA), 4TOObI 0becnevmBaThb:

COBMECTHYt0 paboTy apmatypbl ¢ 6eTOHOM;

3aupTy  apmatypbl  OT  BHELWHWX  BO3OEUCTBUA  (TEXHOMNOTMYECKMX,
TemnepaTypHbIX, BMaXHOCTHbIX U T.4.);

BO3MOXHOCTb aHKEPOBKM U CTbIKOBAHUS apMaTypbl;

OrHECTOMKOCTb U OTHECOXPAHHOCTb KOHCTPYKLLWIA.

9.6 TonuwmHy 3awmTHOro criosi 6eToHa criegyeT NMpUHUMAaTh B 3aBUCMMOCTU OT
Ha3Ha4YeHVss KOHCTPYKUUM, XapakTepa paboTbl apMaTtypbl B KOHCTPYKUMW U
TemnepaTtypbl. MuHUManbHble 3HaYeHUs TOSMWMHBLI 3alWMTHOTO crosi GeToHa
crnegyet NpuHUMaTh He MeHee:

20 MM - onst paboyert apmaTypbl B MOHOMUTHBIX KOHCTPYKLMSIX;

15 MM - onst paboyeli apmaTypbl B COOPHBIX KOHCTPYKLUAX;

Ha 5 MM MeHble - AN KOHCTPYKTMBHOW apMatypbl, MO CPaBHEHUIO C
TpebyeMol TOMNWMHOM 3aMTHOrO criost 6eToHa aAns paboyer apmaTypbl;

BO BCEX Cly4asx - HE MEHEE AaMeTpa CTEPXHS apMaTypbl.

MuHuManbHas TonwpHa 3awmTHOro cros GeToHa JdomkHa ObiTb  npu
TemnepaType apmaTtypbl:

ot 50 go 100 °C BKIMOYMTENBHO 154
ot 100 go 300 °C BknounUTENBHO 2,04d:
ot 300 °C BKMHOYMTENBHO 254d.

MuHMManbHbIe pacCTOSAHUSA MeXAY CTEPXKHAMU apMaTypbl



9.7 MUHMMarnbHblE PaCcCTOSIHUA B CBETY MEXOy CTEepXHAMW apmaTtypbl criegyert
NPUHUMATL TakUMK, YTOOLI 0GECNeYNTbL COBMECTHYHO paboTy apMaTypbl ¢ 6ETOHOM
M Ka4yeCTBEHHOE W3rOTOBIIEHWE KOHCTPYKLMA, CBSI3aHHOE C  YKIagKoh MU
YNIOTHEHMEM BETOHHON CMeCH, HO He MeHee HanBOorbLLEro AMaMeTpa CTEPXHS, a
TaKkxe He MeHee, MM:

25 - MPU rOPU3OHTArIbHOM WI HAKMOHHOM MOSIOXEHNM CTEPXHEN HUKHEN apMaTypsbl,
pacnornoXeHHON B OOVH UMW [1Ba PAAA;

30 - To e, ANs BepxHen apmaTtypsbl;

50 - TO e, Npu PacnonoXxeHUn HWkKHe apmaTtypbl 6onee Yyem B ABa psiga (kpome
CTEPXHEN [OBYX HWKHUX psiAoOB), a Takke Npu OGETOHUPOBaHWM CTEpXHEN B
BEPTUKaNbHOM NOSOXEHWN.

MpoponbHoe apMupoBaHue

9.8 B >xene306eTOoHHbIX 3remMeHTax Nolab CeYeHUsl NMPOAOSbHOWM PacTsAHYTOM
apMaTypbl, @ Takxe CXaTol, ecrm oHa TpebyeTcsi Mo pacyeTy, B MpoLeHTax
nrowaam cedveHust GeToHa, pPaBHOW MPOU3BEOEHUO LUMPWHBI MPSIMOYTOMbHOMO
ceyeHnss Mbo WvpuHBI pe6Gba TaBPOBOMO ([BYTAaBPOBOIO) CeYeHust Ha pabouvyto

A
BbICOTY CeUeHus], b ; = ﬁlOO% criegyet npuHUMaTh He meHee, %:
0

0,1 - B u3rmbaemblx, BHELLEHTDEHHO PacTAHYTbIX 3NleMeHTax N BHEUEHTDEeHHO

] 2
CcXaTblX 3rieMeHTax nNpu rmokocTu _—D £ 17 (aNa NPSIMOYronbHbIX CEYEHUN _—D £5);
I I

J
0,25 - BO BHELEHTPEHHO CXaTblX 3rieMeHTax npu MoOKOCTK 3287 (ans
I

i
NPSIMOYTOSIbHbLIX CEYEHUIA _—E' > 25).
I

Ons  NpOMEXYTOYHbIX  3Ha4YeHU TMOKOCTU  SMEMEHTOB  3HAYEHMWE fig
onpeaensioT Mo UHTEPNoNAL M.

B anemeHTax C NpoAofbHOM apMaTypoi, PacrofioKeHHON PaBHOMEPHO MO
KOHTypy cevyeHund, a Takxe B LUeHTparnbHO paCTﬂHyTbIX arnemMeHTax MVIHI/IMaJ'IbHyIO
nrowaab ceyeHust BCeil NpoAonbHOM apmaTtypbl cregyeT npuHUMaTh BABOE
6onbLen YKa3aHHbIX Bbllle 3Ha4YeHUN U OTHOCUTb KX K MONHOWN nnowaan ceveHud
b6eToHa.

9.9 B OETOHHbIX KOHCTPYKUWSIX, €CrM MOo3BONsSeT Temnepatypa, crefyert
npefycmaTpuBaTh KOHCTPYKTUBHOE apMUPOBaHME:

B MECTaX Pe3Koro M3MeHeHWsi pa3MEPOB CEYEHVSI 3TEMEHTOB;

B 6ETOHHbIX CTEHax Mof W Hag NpoemMamy;

BO BHELIEHTPEHHO CXaTblX 3M1eMEHTaX, PacCyMTbiBaeMbIX Mo Npo4YHocTu 6es
paboTbl pacTsHyToro GeToHa, Yy TrpaHeil, [Oe BO3HWKaT pacTArvBaroLLme

HanpshKeHNs:; MPYM 3TOM KO3(MMUMEHT apMUPOBAHWS (i MPUHMMAOT HE MeHee
0,025%.

9.10 B ’kene306eTOHHbIX FMHEMHbIX KOHCTPYKLMAX W NnTax Haubonblume
paccTosHUS MeXay OCsMU CTepXHEN NPoAonbHOM apmaTypbl, obecnedvBaroLme
adxpekTMBHOE BOBreYeHWe B paboTy GeToHa, paBHOMeEpPHOe pacnpeaeneHue
HanpskeHnn 1 gedopMauni, a Takke orpaHVYeHVe LUMPUHBI PacKpbITUA TPELLWH
MexXay CTEPXHAMM apMaTypbl, 4OMkHbI 6bITb He 6oree:

200 MM - npu BbICOTE NonepevHoro cedenns & o 150 mm;

1,5% 1 400 mm - Npy BbICOTE NONepeYHoro ceveHns # cabiwe 150 mm.

B Xene300eTOHHbIX KoroHHax: 400 MM - B HanmpaBrieHuW, nepneHavKynspHoOM
nrockocTn usrmba, n 500 Mm - B HanpaBneHnn NIoCcKOCTU n3rmba.

B xene3obeToHHbIX CTeHax PacCTOSHUSA MeXay CTEPXHAMWU BepTUKarnbHOW
apmatypbl NpuHUMarT He 6onee 2¢ u 400 MM (¢ - TOMWMHA CTeHbl), a
ropusoHTanbHou - He 6onee 400 mm.

Haunbonblume paccTosHnA Mexay CTepXHSMW pacrnpefernurensHon apmaTtypbl

NMT pekoMeHayeTcsa NpuHMMaTh He 6onee 2/ 1 600 mm.

9.11 B Garnkax n pebpax wwmvpvHoi 6oree 150 MM 4McCrno MPOAOSbHBLIX pabounx
PacTSIHYTbIX CTEPXXHEN B NMONEPEYHOM CEYEHUN JOIMKHO BblTb HE MeHee AByX. [pu
wMpuHe 6Ganok un pebep 150 MM M MeHee [JonyckaeTcsl ycTaHaBnvBaTb B
NonepeyHoOM CEYEHUN OAMH NPOAOSIbHBIN CTEPXKEHD.

9.12 B Gankax OO onopbl crieqyer OOBOAUTbL CTEPXHM NPOJosibHOM pabouyer

apmarypbl He MeHee }ﬁ NroLaan CeYeHNs CTEPXHEN B MPONeTe U He MeHee ABYX
CTepXHeN.

B nmutax po onopbl criegyeT AOBOAWTH CTEPXHW MPOJONbHOW pabovent
apmatypbl Ha 1 M LWWPWHBLI MNMTbI MAOWAALI0 CeYeHuss He MeHee 1/3 nnolwaau
ceyeHusi cTepxHelr Ha 1 M LWMPWHBI NAUTLI B NporeTe.



MonepeyHoe apmupoBaHue

9.13 TllonepeyHylo apmaTypy cregyeT ycTaHaBrMBaTb MCXOA4sS M3 pacyeTa Ha
BOCMPUSITUE YCUMWIA, @ TaKxe C LieMNblo OrpaHuyeHUst pasBuTUS TPELLWH, YaepkaHus
NPOAOMbHbLIX CTEPXHEN B NMPOEKTHOM MOMOXEHWUN M NPefoTBpaLLeHNst X GOKOBOMO
BbINy4YMBaHMS B NOGOM HanpasrieHum.

MonepeyHyio  apmaTypy  yCTaHaBIMBalOT Yy  BCeX  MOBEPXHOCTEW
Xene306ETOHHbIX 3NIEMEHTOB, BOMM3W KOTOPLIX CTABUTCS NpoforibHas apMatypa.
Mpu 3TOM MonepeyHass apmaTypa [OfkHa OXBaTblBaTb KpalHue NpoLOoMbHbIE
CTEPXHM.

9.14 [vameTp nonepeyvHoOM apmaTypbl (XOMYyTOB) B Bsi3aHbIX Kapkacax
BHELIEHTPEHHO CXaTbIX 3MIEMEHTOB MpuHUMaT He MeHee 0,25 HanbGonbluero
AvameTpa NpoaosbHON apmaTtypbl U He MeHee 6 MM.

[vameTp nonepeyHon apmaTypbl B BSi3aHbIX Kapkacax usrmbaembix af1eMeHTOB
NPUHUMAIOT HE MeHee 6 MM.

B cBapHbIx kapkacax gvameTp nonepeyHon apmaTypbl NPUHUMAIOT HE MeHee
AvameTpa, yCTaHaBnMBaeMOro K3 YCIOBUS CBapkM C HambOonbLMM AMamMeTpoMm
NPOAOILHON apMaTypbl.

9.15 B xene300€eTOHHbIX 3MIeMeHTax, B KOTOPbIX NONepeyHas cura no pacyeTy He
MOXeT ObITb BOCMNpUHATa TONbKO 6ETOHOM, creayeT nNpefycMaTpyBaTh YCTAHOBKY

nornepeyHon apmartypel ¢ Lwarom He 6onee 0,5%; 1 He Gonee 300 Mm.

B cnnowHbIx niuMTax, a Takke B 4acTopebpuCTbIX NAUTax BbICOTOW HE MeHee
300 mm 1 B B6ankax (pedbpax) BbicoTon meHee 150 MM Ha yyacTke anemeHTa, rge
nonepeyHasl cuna no pacyeTy BOCNPUHMMAETCSI TOMbKO OGETOHOM, MonepevHyto
apmaTtypy MOXHO He yCTaHaBnMBaThb.

B 6ankax n pebpax BbicoTor 150 mm 1 Gonee, a Takxe B YacTopebpuCTbIX
nntax BbicoTo 300 mm 1 Bornee, Ha yyacTKkax afiemMeHTa, rae nonepeyHas cuna no
pacyeTy BOCMNpVYHUMAETCS TONMbKO 6ETOHOM, criedyeT npedycMaTpuBaTh YCTaHOBKY

nornepeyHon apmaTtypel ¢ Lwarom He 6onee 0,75%; 1 He Gonee 500 MMm.

9.16 BO BHEUEHTPEHHO CXaTbIX JMHEMHBbIX 3NIeMEHTax, a Takke B u3rmbaembix
3AneMeHTax npu HamMyuMmM y4nTbiBaeMon B pacyeTe CxaTon NpogosibHOM apmarypsbl,
C Uenbio NpedoTBpalleHNs BbiMyyYBaHUsi MPOAOMbHOM apmatypbl, crnegyet

yCTaHaBMBaTb MonepeyHyto apmaTtypy ¢ Lwarom He 6ornee 154 un He Gonee 500 MM
(d - puameTp cxxaTon NPOJOSbLHOM apMaTypbl).

Ecnu nnowanb ceveHns cxaTon NpoadosbHOM apmaTtypbl, ycTaHaBnMBaemon y
oAHOW U3 rpaHen anemeHTa, 6Gonee 1,5%, nonepevHylo apmatypy cregyet

ycTaHaBnMBaTh C Lwarom He 6onee 104 1 He 6onee 300 Mm.

9.17 KOHCTpYKUMsi XOMYTOB (MOMEpPEeYHbIX CTEPXHEN) BO BHELLEHTPEHHO CXaTblX
JMHENHBIX 3MEMEHTax [OormkHa ObiTb TakoW, 4YToObl MPOAONbHblE CTEPXHW (MO
KpanHen Mepe, Yepe3 OAWH) pacnosaranMcb B MecTax nepernbos, a aTu nepervobl
- Ha paccTosiHuM He 6onee 400 MM MO WMpUHe rpaHwn. Mpu WnprHe rpaHn He bonee
400 MM M 4ucrne npoJonbHBIX CTEPXHENW Yy 3TOM rpaHuM He Oornee 4eTbipex
AOonyckaeTcs OXBaT BCEX NMPOAOSbHbLIX CTEPXXHEN O4HUM XOMYTOM.

B anemeHTax, Ha KOTOpble AENCTBYKT KPYTALME MOMEHTbl, MNonepeyHasi
apmartypa (XoMyTbl) [OMmKHA 06pa30BbIBaTh 3aMKHYTbI KOHTYP.

9.18 lMonepeyHyo apmaTypy B MnuMTax B 30HE MPOAABMMBAHWUA YCTaHaBMMBAIOT C
warom He Gonee 1/3%; n He Gonee 300 mMM. CTepxHW, BrdKallMe K KOHTYpY

rpy3oBoii nnowigau, pacnonaraloT He 6rwke %;/3 u He panee #y/2 oT aTorO
KOHTypa. Mpn 3TOM LUMPMHA 30HbI MOCTAHOBKW MOMEPEYHON apMaTypbl OT KOHTypa

rpy3oBoN Mriowiaan AormkHa 6biTh He MeHee 1,5%; . PaccTosHne Mexay CTep HAMM
nonepeyHon apmaTtypbl B HanpaBreHusix, naparnnerbHbIX CTOpOHaM pac4eTHOro

KOHTYpa, NPUHUMAIOT He Goree 4 ANMHBLI CTOPOHBLI PACYETHOIO KOHTYPA.
PacueTHyi0 nonepeyHyio apmaTtypy B BuAe CETOK KOCBEHHOrO apMUpOBaHWsi
npyu MECTHOM CXaTuKn (CMSITUM) pacrnonaralT B npeaenax pacydeTHoW nrowaam

A ey , NPEOCTABNEHHON Ha prCYHKe 7.8. TPK PacrornoXeHUU rpy30BON MIoLAaaM
Ha yrmy 3fieMEeHTa, CEeTKM KOCBEHHOMO apMMpOBaHWs pacronaratoT no nrowaau ¢
pa3MepamMu B KaaoM B3avMHO NeprneHanKynsipHOM HanpaBrieHU He MEHEE CyMMbI
ANMVH OBYX B3aMMHO NeprneHAMKYmsipHbIX CTOPOH [Py30BOWM MroWwaan oT Kpasi
arieMeHTa B pacCcMaTpuBaeMoM HanpaereHnmn (PUCYHOK 7.8, T).

Mo rny6uHe ceTkn pacnonaratoT:

npyv TonwmHe aneMeHTa Goree yABOEHHOro Gorbluero pasmepa rpy3oBoOW
nrowaam - B npefernax yaBoeHHOro pasmepa rpy30Boi NnoLLpam;

npy TOMWWMHE 3NeMeHTa MeHee YABOEHHOro Oorbluero pasmepa rpy3oBOW
nrowaau - B npegenax TonwyHbI 3reMeHTa.



9.19 lMonepeyHasi apmatypa, NpeaycMoTpeHHas AJ1s BOCNPUATUS MONepeyHbIX Cun
N KPYTALLMX MOMEHTOB, a Takxke y4uTbiBaeMasi Npu pacyeTe Ha MpofaBiMBaHue,
OOImkHa UMETb HagexHyl aHKepOBKY MO KOHLAM MyTeM MpuBapkyM WUnM oxeara
NpodorbHOM  apmaTypbl, 00ecrneyMBaloLLyl0 PaBHOMPOYHOCTb COEAMHEHUI U
ronepeyHor apMaTypbl.

AHKepoBKa apMaTypbl

9.20 AHKepOBKY apMaTypbl OCYLLUECTBISOT O4HUM U3 CrieayoLmx cnocoboB unm nx
coyeTaHveM:

B BMAE NPSIMOrO OKOHYaHWs CTEPXHS (MpsiMasi aHKepoBKa);

C 3arMbom Ha KOHLe CTEpXHS B BUAE Kptoka, oTrmba (rmanku) unu netmm;

C MPVBapKON UM YCTAHOBKOW NONepeyHbIX CTEPXHEN;

C NPUMEHEHNEM CeLMarnbHbIX aHKEPHBbIX YCTPOMCTB Ha KOHLLE CTEPXHSI.

9.21 MpsiMylo aHKEPOBKY M aHKEPOBKY C Nnankamu AonycKaeTCsl MPUMEHSATb TOSMbKO
Ons apmatypbl nepuogudeckoro npodwns. [na pacTaHyTbiX FMagkux CTEepXHewn
crnegyet npegycMaTtpvBaTb KPHOKW, NETNM, NpuBapeHHble nonepevHble CTepHU
UM cneymnarnbHble aHKepHble YCTPONCTBa.

Jlanku, Kpokn 1 NeTnn He pekoMeHAyeTCs NPUMEHSITL AN aHKEPOBKN CXATON
apmartypbl, 3a WCKIOYEHWEM [TafdKoW apmaTypbl, KOTOpasi MOXeT NoABepraTbecs
PaCTSPKEHMIO NMPU HEKOTOPbIX BO3MOXHbIX COYETaHUAX Harpy3oK.

9.22 lpu pacyeTe ANMHbI aHKEPOBKM apmaTypbl criegyeT y4uuTbiBaTb Cnocob
aHKEepOBKW, Kracc apmaTtypbl M ee npodmib, AvamMeTp apmaTypbl, NMPOYHOCTb
6eToHa ¥ ero HamnpsbkeHHOe COCTOsiHMEe B 30HEe aHKEPOBKW, KOHCTPYKTMBHbIE
pelleHust 3femMeHTa B 30HE aHKEepPOBKW (HanvMuue mMonepeyHon apmartypbl,
MNOJIOXKEHWE CTEPXKHEN B CEYEHWUN SreMeHTa 1 Ap.).

9.23 ba3oByto (OCHOBHYH) ANMHY aHKEPOBKW, HEOOXOAMMYIO AN Nepeaayn ycunms
B apmaType Ha 6€TOH C MOSHbIM PacYETHLIM 3HAYEHNEM COMPOTMBIEHWS apMaTyphbl

pacTskeHuo F;, onpegenstoT no dopmyne
Rsf As
Rbondus ,

0,an

=

.1

rae A, wnu; - COOTBETCTBEHHO MMOLWAAL MOMEPEYHOrO CeYeHUs aHKepyemoro
CTEepXHS apmaTypbl U MEPUMETP €ro CEYEHVs], onpeaersieMble Mo HOMUHANbHOMY
AviameTpy CTEPXHS;

Ry - pacyeTHoe COMPOTMBIEHME apMaTypbl PaCcTsHKEHWIo, onpedensemoe no

dopmyne (5.20), npuHumas ¥ no Tabnuue 5.13 ana TemnepaTtypbl apmaTypbl B
30He aHKEepPOBKU;

Rpmi - pacyeTHoe COMpPOTUBIIEHME CLENreHus apmatypbl C GEeTOHOM,
npvHUMaeMoe paBHOMEPHO pacnpefeneHHblM Mo ANMWHE  aHKEepPOBKU U
onpegensemoe no gopmyre

Rpond = 117285 (9.2)

roe Ry - pacyeTHOe CONMPOTMBIEHWE 6ETOHAa OCEBOMY  PaCTSHKEHWIO,

onpeaensiemoe no dopmyne (5.7), npyHumas g no Tabnmue 5.3 ons Temneparypbl
©eToHa B 30He aHKEpPOBKM;

1] - KOI(PMUMEHT, YUUTLIBAIOWMIA BNMSIHWE BUAA MOBEPXHOCTU apMmaTypbl U
NPUHMMAEMbIV PaBHbIM:

11 =1,5 - AN rnagkon apmarypel;
711 = 2,5 - ANs apmMaTypbl NEPMOANYECKOro Npodmrs;

79 - KOSMMULMEHT, YHUTbIBAIOWLMIA BIIUSIHWE pa3mepa AvameTtpa apmartypbl 1
NPUHUMAEMbIN PaBHbIM:

119 =1,0 - npu AnameTpe apmatypbl £ = 32 Mm;

12 =0,9 - npn gnametpe apmatypbl 36 1 40 Mm.

9.24 Tpebyemydo pacyeTHyl0 AOJSMHY aHKEepOBKM apmaTtypbl C  Yy4ETOM
KOHCTPYKTUBHOIO pELLEHNS] 3rieMEHTa B 30HE aHKEPOBKM onpeaensioT no opmyrne

(9.3), HO NPUHMMAIOT He MeHee 0,31?.3,Lm , @ TaKkxe He MeHee 154 ; 1 200 mm.

As,cai

sef

Lo = I3'5"?0,&:1

: (9.3)



rae fn gn - 6asoBast AnMHa aHKkepoBKM, onpeaensieMast no gopmyre (9.1);

Aseal, A;r - MNOWAAL NONEPEYHOTO CEYEHMst apmartypbl, TpeGyemasi no
pacyeTy 1 hakTU4ECKN YCTaHOBIIEHHAs COOTBETCTBEHHO;

o - KO3(PULMEHT, YYNTbIBAOWMIA BIMSIHUE HA [OSMHY 30HbI aHKEPOBKU
HanpsPKEHHOrO  COCTOsIHMSI ©GeToHa W apmaTypbl C Y4ETOM TeMmnepaTypHbIX
AecopmaLmii U CamoHanNPSPKEHWS], @ Takke KOHCTPYKTUBHOTO PeELLEHUs anieMeHTa B
30He aHKepOBKU;

o =1,0 - ANA pacTAHYTbIX CTEPXHEN;

=075 - Ong cxaTblX CTEpXHeN nepuognyeckoro mpodwmns ¢ MNpsiMbIMU
KOHLLaMW 1N rnagkoi apmMaTypbl € Kptokamu.

[JonyckaeTcsi yMmeHbLIaTb ANIMHY aHKEPOBKWM B 3aBUCUMMOCTU OT KONMYECTBA U
AvameTpa nonepeyHol apmatypbl, BuAa aHKepylLWX YCTPOWCTB W BEMWYMHBI
nonepeyHoro obxatms 6eToHa B 30HE aHKEpOBKW, HO He MeHee 4em Ha 30%. B

nMo6oM criydae PaKTUMECKYIO ASIMHY aHKEPOBKM NpuUHUMAKT He MeHee 0,3%) qn, a

Takxe He meHee 154 ; 1 200 MM.

9.25 Yeurve N, BOCNpuvHMMaemoe aHKepyembiM CTEepXHeM apmarypbl,
onpeaensioT no dopmMyne
R4
W, = % LR, A, (9.4)

N

roe IﬂJ’J - OJNiMHa aHKepoBKW, onpegendemasa no 9.25, npuHMMaa OTHOLUeHne

s.onl

Aues

Is - pPacCToAHMEe OT KOHUa aHKepyemMoro CTepXxHAa OO0 paccMatpuBaemMoro
nonepe4yHoro cevyeHua anemeHTa, NpuMHMMaemoe B KaydecCTBe ONMHbl aHKePOBKW,

TpeGyemoin Ans nepepaumn yeunus A, B apmatype Ha 6eToH;
R - pacyeTHoe COMpPOTMBEHWE apMaTypbl PaCTsKEHUIo, onpeaernsemoe mno

dopmyne (5.20), npuHumas ¥ no Tabmuvue 5.13 ons TemnepaTtypbl apmaTtypbl B
30HE aHKEepPOBKY;

A - nrowanb NonepevyHoro ce4eHUst aHKEPYEMOro CTEPXHSI.

9.26 Ha kpalHux cBOOOOHBIX OMOpax 3MIEMEHTOB AfMHA 3anycka pacTAHYTbIX
CTEPXHEN 3a BHYTPEHHIOI rpaHb CBOOOOHOW OMOpbl NPU BbINOMHEHUU YCIOBUS

£ <0 (cMm. 7.22-7.26) pormkHa cocTaBnaTb He MeHee 5d,. Ecnu ykasaHHoe
ycrioBue He cobriogaeTcsi, ANMHY 3anycka apMaTypbl 3a rpaHb Oropbl OnpeaensitoT
no 9.25.

9.27 lMpn ycTPONCTBE Ha KOHLAX CTEPXHEN cneLunanbHbIX aHKEPOB B BUAE NNACTUH,
LWanG, raek, YrorikoB, BbIC&XEHHbIX FOSIOBOK W T.M. MIOW@b KOHTaKTa aHKepa C
6eTOHOM AOImKHa YA0BNETBOPSATL YCIOBUIO MPOYHOCTU GeToHa Ha cmsaTue. Kpome
TOro, MpW  MNPOEKTUPOBAHMM  aHKepHbIX AeTanend crnegyeT  yuuTblBaTb
XapakTepuCTUKN MeTarnna no CBapuMBaemMoCTW, a Takxe cnocobbl M ycroBus
CBapKu.

CoeavHeHUst apMaTypbl

9.28 ﬂ]‘lﬂ coeanHeHua apmMaTtypbl NPUHUMAKOT OA4UH U3 CrefyrLWUX TUMOB CThIKOB:

a) CThIKM BHaxrecTKy 6e3 cBapku:

C NPSIMbIMM KOHLLAMU CTEPXHEN NEepUOaNYECKOro Npodmnst;

C MpsIMbIMU KOHL @MW CTEpPXHEN C MPUBAPKON WNM YCTaHOBKOW Ha ANMHe
HaxrecTKM NMonepeyHbIX CTEPXHEN;

C 3armbamm Ha KoHLLax (KproKK, Nanku, NeTnm); Npyu 3ToM ANs MaaKkux CTEPXHEN
MPYMEHSIIOT TOMbKO KPHOKU U METIN.

6) cBapHble N MEXaHNYECKME CTLIKOBbIE COEANHEHMSI:

CBapKoun apmartypsbl;

C MPUMMEHEHUEM cneumanbHblX MeXaHWYeCcKUX YCTPOMCTB (ONpecCOoBaHHble
MydTamy CTbIKW, COEQUHEHNE apMaTypbl C BUHTOBLIM MEPUOAMYECKUM NpodnreM
pe3b0b0oBbIMU MydTamu 1 Ap.).

9.29 CTblkm apmaTypbl BHaxfiecTky (6e3 cBapku) NpUMEHSIOT MpU CTbIKOBaHUM
CTEpPXHEN C AnameTpom paboyen apmaTypbl He Gonee 40 mm. Ha coeguHeHus
apmMaTypbl BHax/1ieCTKy pacnpoCTpaHaoTCH ykasaHus 9.22.

CTbIKM pacTAHYTON UMK CxxaTow apMaTtypbl AOSDKHbI MMETb ASIMHY nepenycka

(HaxrecTkn) He MeHee 3Ha4YeHUst AnWHbl #, , onpeaensemMoro no gopmyre



"qs,cai

o

= a"rﬂ,ﬂn , (9.5)

rae fn g - 6asoBast AnMHa aHKepoBKM, onpegensiemast no gopmyre (9.1);

"qs,cai ) As,gf -cMm. 9.24;

o - KO3(PMUMEHT, YYMTLIBAOWMIA BIMSIHUE HAaMPSPKEHHOMO COCTOSIHUSA
apmatypbl, KONMMYECTBO CTbIKyeMOW apmaTypbl MO OTHOWEHWIO K obLiemy
KONMW4ecTBY apmaTypbl B 3TOM CEYEHUM U PaCCTOSIHUSI MeXAy CTblKyeMblMu
CTEPXKHAMM.

Mpn coeanHeHUn apmaTypbl NepPMogUYEcKoro NPodmnsa ¢ NPAMbIMM KOHLamu, a
Takxke [MagKkux CTepXHeW C Kkapkacamuv unum netnsamu 6e3 OOonorHUTEmNbHbIX
aHKepPYIOLWMX YCTPONUCTB, KOIMMLMEHT o AN PacTAHYTON apMaTypbl NPUHUMAaIOT
paBHbIM 1,2 n ana cxaton apmatypbl - 0,9. Mpy 3TOM A0MmKHbI ObITb COBMOAEHI
crnegyoLme ycroBus:

OTHOCUTENbHOE KOMMYECTBO CTbIKyeMOW B OOHOM PacyeTHOM CeyeHun
anemeHTa paboyen pacTsiHyTOW apMaTtypbl Nepuoauyeckoro npoduns OOMmMKHO
6bITb He 6onee 50%, rmagkon apMaTypbl C KpoKamy Unv neTnsamm - He 6onee 25%;

ycunue, BOCNpYHMMaeMoe BCEeW NornepeyHor apmaTypon, yCTaHaBIMBaeMmon B
npegenax CTblka, AOIPKHO ObITb HE MeHee MOMOBUHbI YCWUIWS, BOCMPUHUMAEMOrO
CTbIKYeMO/ B O[HOM paCYETHOM CeYeHUM IreMeHTa pacTsHyTou pabouei
apmaTypow.

CTblky paboyeit pacTaHyTOM apMaTypbl BHaxnecTky 6e3 cBapku crnegyeTt, Kak
npaeBuio, pacnonaratb "Bpasbexxy". [pu 3TOM cuuTaeTcs, YTO CTbikK
pacnonoxeHbl B Pa3HbIX CEYEHUSIX, €CNN PaCCTOSHUSA MeXOy OrvbKHUMKM KOHLLaMm

CTEpXHEN HaxecTok He MeHee 0,3/; .

PacnpegenutenbHyto 1 cxaTyio apMaTypy OOryckaeTcsi CTblkoBaTb B OQHOM
CeueHun.

PaccTosiHne mexay CTbikyeMbIMU pabovymMn CTEPXHAMM apMaTypbl HE [OSDKHO

npesbiwaTtb 4 .
PaccTosiHne mexay COCefHVMMM CTbiKaMu BHAxXNECTKy MO LUMPUHE 3riemMeHTa

JOIDKHO BbITb He MeHee 27, 1 30 MM. B KayecTBe OQHOMO PacyeTHOro CeyeHust
3rieMeHTa, paccMaTpyMBaeMoro Asns OnpeferieHNsi OTHOCUTENbHOro KormyecTsa
CTbIKyemMoW apmaTypbl B OLHOM CEYEHWUW, MPUHUMAIOT Y4acTOK SfeMeHTa BAOMb

CTblkyeMoii apmaTypbl armHon 1,3/;. CuutaeTcsi, 4TO CTblKM apmaTypbl
pacnonoxeHsl B OOHOM pPacYeTHOM CEYEHWM, €CNM LEHTPbl 3TUX CTbIKOB
HaxofaTcs B npefdenax [AnMWHbI 3Toro Yydyactka. [onyckaeTcsi yBenuuvBaThb
OTHOCWTENbHOE KOMMYECTBO CTbIKYEMOW B OQHOM Pac4eTHOM CEeYeHUW 3rnemMeHTa
pabouyen apmatypbl Ao 100%, npuHumMas 3HaveHue koadpuumeHTa o =2. [pu
OTHOCUTENBHOM KONMYECTBE CTbIKYEMOW B OQHOM PacTsiHYTOM CeYeHUU apmMaTypbl
nepuoguyeckoro npodwmnst 6onee 50% 1 rmagkon apmatypbl 6onee 25%, 3HaveHne
KoapdmumneHTa = onpeaenstoT no NMMHENHOW HTEPNONALUN.

Mpy HaMMYMK JONOMHUTENBHBIX aHKEPYIOLLMX YCTPOMCTB Ha KOHLAX CThIKyeMbIX
CTEpXHEN (npuBapka MOMepeyHoM apMaTtypbl, 3arMb KOHUOB  CTepXHewn
nepuoamnyeckoro npodwmns 1 Ap.) AfMHa nepenycka CTbIKyeMblX CTEPXHEN MOXeT
ObITb yMeHbLUeHa He Bonee Yem Ha 30%. B nobom cnyyae, dakTndeckas anvHa

nepenycka aorkHa 6biTb He MeHee 0,4 2/n o, He MeHee 204 ; 1 He MeHee 250 MM.

9.30 lMpyn coegmHeHWM apmaTtypbl C MWCMOMb30BaHWEM CBapku, BbIOOpP TUMOB
CBapHOrO COefVHEHWsT U crnocoboB CBapkuM MNPOM3BOAST C YYETOM YCMOBUMA
3KCMyaTaumnm KOHCTPYKLMKW, CBapMBaeMOCTH CTanmm 1 TpeboBaHMin NO TEXHOMOrK
W3rOTOBMNEHUS] B COOTBETCTBUM C OEMCTBYIOLLMMU HOPMAaTUBHBIMU [OKYMEHTaMU
(COCT 14098).

9.31 Mpun ncnonb3oBaHMM A51s1 CTbIKOB apMaTypbl MEXaHNYeCK/X YCTPONCTB B BUAE
Myt (MydThl Ha pe3bbe, onpeccoBaHHble MyddTbl M T.4.), HECYLWAS CMNOCOOHOCTb
MydTOBOrO COEOUHEHUS OOrkHA ObiTb TaKOW e, YTO U CTbIKYEMbIX CTEPXKHEN.
KOHUbI CTbIKyeMbIX CTEPXHEN crieqyeT 3aBOAWUTb Ha Tpebyemyto AnvHY B MydrTy,
onpegenseMyto pacyeTom UM OnbITHBIM NYTEM.

rHYTbIe CTepPXHU
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9.32 lMpy nNpuUMeHEeHUM rHyToM apmaTypbl (OTrMObI, 3arMbbl KOHLIOB CTEpXHEN)
MWHUMarbHbIV AMaMeTp 3armba OTAernbHOro CTEPXHSA QOMKEH ObiTb TakuM, 4ToObI
n3bexaTb paspylleHuss UM packanbiBaHus G6eToHa BHyTpu 3arMba apMaTypHOro
CTEpXHS 1 ero paspyLLeHve B MecTe 3armba.

MuHMManbHbI — OvameTp  onpaBku d,, ONA  apmatypbl MPUHMMAaOT B

3aBMCUMOCTW OT iMameTpa CTepxkHs £, He MeHee:
[NA MMaaKUX CTEPXKHEN:

don = 2,5 npu d; <20 mm;

don =4d; npu d; 220 mm;

ANs CTepXKHEN nepuogmyeckoro npodmns:
d,n = 5d; npu d; <20 mm;

dom =84, npu dd; 220 Mm.

CTbIKM 311€eMEHTOB COOPHbLIX KOHCTPYKLIMA

9.33 Crtbikn Mexay CTEHOBbIMW NaHenmsMM U3 XapocTomkoro  GeToHa
npegycMaTpuBaloT Ha pacTBOpe, C YCTaHOBKOM 6eToHHoro 6pyca pasmepom 5x5 cm
(pucyHok 9.1). B cTblikax naHenew, nepekpbiBalowmx pabovee NpoCTPaHCTBO
TennoBoro arperata, GeTOHHbI Opyc yCTaHaBNMBAalOT Ha pacTBOpe C MeHee
HarpeToln cTopoHbl pebep. MpocTpaHCTBO Mexay pebpamu CTbIKyeMbIX NOABECHBIX
naHerne C KOHCOMbHLIMW BbICTYNamu MNAWTbI 3aNOMHSAOT TENNOU30NALMOHHBIM
maTepuanom.

PucyHok 9.1 - CTbIKM 35IeMEHTOB COOPHbLIX KOHCTPYKLUIM M3 KapOoCTOMKOro 6eToHa
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a - CTblK pebpUCTbIX NAHENEN B CTeHax; 6 - TO ke, B MOKPLITUSAX; B - TO Xe, C
KOHCOFbHbLIMM BbICTYNaMU; I - CTbIK ABYXCIMONHbIX MaHenen; A - CTblK NaHenew ¢
OKanMnNALLMM apMaTypHbIM KapKacoM; € - CTbIK NaHeren ¢ OKaiMnsoLwmm
KapKacoM M3 TSXKENOro XapoCTOMKOro 6ETOHA; X - CTbIK NaHenemn U3 fnerkoro
XapoCTOMKOro 6eToHa; 1 - TSHKENbIN XXapoCTOWKUA 6ETOH; 2 - apMaTypHbIN Kapkac;

3 - nerkuii xapocTonkuii 6eToH ¢ £ 1100 n meHee; 4 - 6pycok cedeHnem 50x50 mm
N3 TSHKENOro XapoCTOMKOro 6eToHa; 5 - cTepxeHb 6 MM; 6 - XapoCTONKMIA
pacTBOp; 7 - YrONoK XXeCTKOCTU NaHenu; 8 - apoCTONKMIA nerkmuin 6eToH ¢ 2 1200 un
6onee; 9 - aHkep; 10 - TeNNOU3ONALNOHHAs Npocnonka TonwmHon 10-20 mm; 11 -
MeTanmM4ecKnin NucT; 12 - CTbiKoBasi Haknagka

PucyHok 9.1 - CTbIKM 9rieMeHTOB COOPHBIX KOHCTPYKLMIA U3 XapOCTONKOro 6eToHa

CTblKM MeXgy naHensMu W3 Ferkoro >KapoCcTOWKOro 6eToHa 3anonHsaT
pacTBOPOM MPOYHOCTBIO Ha CXaTue, MeHblue NPoYHOCTU GeToHa dhyTepoBKu.
Mapky pacTtBopa npuHumaroT He Huxe M15. NpogonkbHble TopLEeBbIE MOBEPXHOCTH
naHernemn AOMkHbI MMETb Nasbl UMK CKOChI, yAepXMBatoLLye pacTBOp OT BblNageHus.

TonuwmHy wWBa CTbika Mexay COOpPHbIMWM 3MeMeHTamu TensroBblX arperaTtos
NpYHUMaOT He MeHee 20 MM.



9.34 CoeauHeHne apmatypbl B COOpHBLIX 3NIEMEHTax W3 KapocTovKkoro 6eToHa
OOMNyCKaeTCs BbIMNOMHATL Yepe3 OKavMIsoLWMe YrornkKW, CTbIKOBble HaKfadku uim
nyTeM CTbIKOBaHWSi apMaTypbl BHAXIECTKy.

B cTblkax naHenewn, nepegarowmx ycunms OT apmaTypbl Yepe3 KOCbIHKY Ha
CTbIKOBYIO HakfagKy C 9KCLIEHTPUCUTETOM, MpegycMaTpuBaloT —aHKepbl U3
apmatypbl nepvoandeckoro npodmns. [AnuHa aHKkepHbIX CTepXXHEN, NPUBAPEHHbIX K

nnacTuHe "BTaBp" UNW BHAXMNECTKY, AOkHA BbITh He MeHee g, .

Ecnn Heobxoaumyto pacyeTHyl0 AMMHY aHKepoB TPyAHO BblAepkaTb M3-3a
TemnepaTypbl, NPEBbILLIAIOLLIEN NPeAenbHO AONYCTUMYHO TemnepaTypy NpUMEHEHNS
apmatypbl, YCTaHaBMMBaeMoOW MO pacyeTy, TO YMEHbLLAT ASMHY aHKepoB C
06s3aTenbHOM NPUBAPKON K €ro KOHLY AOMOSHATENBHOM NacTUHbI.

OTpenbHble KOHCTPYKTUBHbIE TpeboBaHUA

9.35 WupuHy TemnepaTypHO-yCafo4HOro LBa & B 3aBUCMMOCTU OT PaCCTOSIHUSI
Mexay weamu ! onpegensioT no dopmyne

h=gl . (9.6)

OTHOCUTENBHOE YANMHEHNE OCK 3NIeMeHTa £; BbIYUCISIOT B 3aBUCMMOCTM OT BUAa
KOHCTPYKLIUM U XapakTepa Harpesa no 6.21-6.24.

LvprHy TemnepaTypHO-yCafo4HOro LWBa, BblYMUCIIEHHy0 no copmyne (9.6),
yBenmumsaroT Ha 30%, ecnm LWOB 3anonHseTcs acbecToBEepMUKYIMTOBLIM
pacTBOPOM, KaONMMHOBOW BaTOW Ui LLHYPOBLIM ac6eCTOM, CMOYEHHBLIM B FNIMHAHOM
pacTBope (pucyHok 9.2).

PucyHok 9.2 - TemnepaTypHble LIBbI B KOHCTPYKLMAX U3 XKapocTolkoro 6eToHa

a) 6) 8)

.
—
Attt

I

a - LUOB, 3anofHeHHbIV LWHYpOBbIM acbecToM; 6 - TO e, C 6ETOHHbIM BpyCKOM; B -
TO e, C MeTaryIM4yecknm KoMmneHcaTopom; 1 - LWHypoBOM ac6ecT, CMOYEHHbIN B
IMVHSIHOM pacTBOpe; 2 - 6ETOHHBIV BPYCOK; 3 - KOMMNEHcaTop; 4 - CTanbHoOM
CTepXeHb AnameTpoM 6 Mm

PucyHok 9.2 - TemnepaTtypHble LBbI B KOHCTPYKLMSIX 13 XAPOCTOMKOro 6eToHa

TemnepaTtypHO-ycaao4Hble LWBbl B GETOHHBIX 1 erne306eTOHHbIX KOHCTPYKLNAX
NPVHUMAIOT LLMPUHOW HEe MeHee 20 MMm.

Korna paBneHve B paboyem MpoOCTpaHCTBE TEMMOBOrO arperata He paBHO
aTMocdpepHOMy, TemnepaTypHO-yCadoYHbIN LIOB AOIMKEH WUMETb YyLIMPEeHWe Ans
ycTaHoBKM 6eToHHOro 6pyca. bpyc yctaHaBnmBaT Hacyxo 6e3 pacTtBopa. Mexay
6pycoM U MeHee HarpeTol MOBEPXHOCTLHO LLOB 3aMOSHSIIOT JIerko AedopMuMpyeMbiM
TennonsonsALMOHHbIM MaTepranom.

B nevax, rne Tpebyercs repMeTu4HOCTb paboyero NpoCcTpaHCTBa, C HapPYKHOWM
NMOBEPXHOCTW B TeMrnepaTypHO-yCago4HOM LUBE [OSDKeH npedycmaTpusaTbes
KOMMeHcaTop.

9.36. [Ina opraHM3oBaHHOIO Pa3BUTUS YCaQOYHbIX TPEWWMH B GETOHE CO CTOPOHbI
paboyero NpocTpaHCTBa TEMNMOBOrO arperata npeaycMaTpuBaloT YCafoUHbIe LBbI.
LBkl WmpuHOM 2-3 MM U1 rry6uHOM, paBHoM 1/10 BbICOTbI CEYEHMS, HO He MeHee 20
MM, criegyeT pacronaraTb yepe3 60 CM B [ABYX B3aMMHO MEPNEHAUKYNSIPHbIX
HanpaeneHnax (pucyHok 9.3).

PucyHok 9.3 - LLIBbI cO CTOPOHLI HarpeBaeMoi NOBe PXHOCTU B KOHCTPYKLIUSIX U3
»XapocToikoro 6eToHa
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a - KOMMNeHcaUMoHHbIe; © - ycaouHble; 1 - KOMNEHCALMOHHbIV LLOB LUMPUHOM 2-5

MM; 2 - yCa04HbIN WoB rry6uHon 0,1 hf N LLMPUHOW 2-3 MM

PucyHok 9.3 - LLIBbl CO CTOPOHbI HAarpeBaemMol MOBEPXHOCTU B KOHCTPYKLMSAX U3
»apocTomkoro 6eToHa

9.37 Ycunusi oT HepaBHOMEPHOTO HarpeBa GEeToHa MO BbICOTE CEYEHUsT reMeHTa
AOnyckaeTCcs yMeHbLaTb:

YCTPONCTBOM KOMMEHCALMOHHBIX LLBOB B Hornee HarpeTomn cxaTon 3oHe 6eToHa
(pucyHok 9.3). KomneHcauMoHHble LWBbl LUMPUHOW 2-5 MM cregyeT pacnonaratb
Yyepes 60 cm Ha rnybuHy He 6ornee 0,5 BbICOTbI CeYeHMs 3NIeMeHTa B HanpaBneHuu,
NneprneHavKynapHOM K  [OENCTBMIO  CKUMaWMX  YCUnMn  OT  BO3AENCTBUSA
TemnepaTypsl;

NOBbILLEHNEM TemnepaTypbl PacTAHYTON apMaTypbl, pacrnofioKeHHON Yy MeHee
HarpeTon rpaHu 6eTOoHa, MOCPEACTBOM YBENUYEHVS TOMWMHBI 3ALLMTHOMO CIIOst
©eToHa MM yCTpOMCTBOM HapYXHOW TENSION30ALNN.

9.38 B »ene306eTOHHbIX KOHCTPYKLMSIX U3 apOCTOMKOro 6eToHa Ans BOCNPUATUSE
pacTArvBaloLLMX YCUITUIA yCTaHABNMBAIOT apMmaTypy Y MeHee Harpeton rpaHu
CeYEeHUs SNeMeHTa.

Ecnv B KOHCTPYKUMSIX OT Harpysku pacTsarvBalolye YCUIMsi BO3HWKAKT CO
CTOpOHbl Gornee HarpeTol rpaHu CeveHWsi 3reMeHTa, TO apmaTypa MoXeT
BOCMPUHUMATL pacTAMVBalOLWE YCUNWS MpW TemnepaType, He MpeBbILLALLEN
npeaensHo AONyCTUMYHO TEMMEpaTypy NPUMEHEHUS apMaTypbl, yCTaHaBNMBAEMYHO
no pacyerty (Tabnmua 5.10).

Ons cHWKeHns TemnepaTtypbl apMaTypbl OOMYCKAETCs yBenMuMBaTb TOMNWMHY
3almTHOro crnosi 6eTtoHa y Goree HarpeTon rpaHu CevyeHust aremMeHTa A0 LLeCTu
AvameTpoB NPOAONbHOM apMaTypbl UMM MNpegycMatpuBaTh TEnnousonsuuio 13
IErKOro XapoCTONKOro 6eToHa (pucyHok 9.4).

PucyHok 9.4 - KoHCTpyKuusi u3rn6aeMoro xxene3o6e TOHHOroO 3fieMeHTa, HarpeBaeMoro
Ao TemnepaTypbl 6onee 400 °C co CTOPOHbI PaCTAHYTOM 30HbI
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1 - TSKenbI XapOCTONKMIN BETOH; 2 - TENSNOU3ONALMOHHbIN CITON U3 NErKOro
»XapocTorkoro 6eToHa; 3 - ceTka 13 XapoCTOMKOW cTanm auaMeTpom 4 Mm; 4 -
npogonbHas paboyas apmaTypa

PucyHok 9.4 - KoHCTpyKLUst n3rnbaemMoro xene3obeToHHOro anemMeHTa,
HarpeBaemoro o TemnepaTtypbl 6onee 400 °C co CTOPOHbI PacTAHYTON 30HbI



Ha rpaHuue 6eTOHOB pa3sHbIX BUAOB CrieQyeT yCTaHaBMMBATb KOHCTPYKTUBHYIO
apmaTypy M3 >KapOCTOMKOM cTanm avameTpom He Gonee 4 MM, kOTopasi OOMmkHa
ObITb MPMBapPeEHa K XOMyTaM.

TemnepaTypa HarpeBa KOHCTPYKTMBHOM apMaTypbl He [OorkHa npeBbllaTb
npegenbHO AONYCTUMYIO TemnepaTtypy NPUMEHEHWs KOHCTPYKTMBHOW apmarypbl,
ykasaHHyto B Tabnmue 5.10.

9.39 Hecyume 1 HeHecylme KOHCTPYKLUWM TENroBbIX arperatoB BbINOMHAT K3
COOpPHbIX OAHOCIONHBIX UMM MHOTOCMOMHBIX 3niemeHToB. COOpHbIE orpaxaatome
KOHCTPYKLIMM NpegycMaTpuBatoT 13 6II0KOB, NIUT 1 NaHenen.

B OBYXCrNoOWHbIX NaHensx, NpoOeKkTUpyeMbiX M3 pasHbiX BMOOB >KapOCTOMKOrO
beToHa, TENnon3onALNOHHbIN nerkum »apoCTONKWN 6eToH MOXeT
npegycMaTpuBaTtbCs Kak Co CTOPOHbI paboyvero NpoCcTpaHCTBA, Tak U C HApPYXKHON
CTOPOHbI TEMSIOBOrO arperata.

[na ynyylweHnsa coBMecTHOM paboTbl OTAENbHbIX CroeB 6eToHa gonyckaeTcs
npegycMaTpuBaTtb YCTAHOBKY KOHCTPYKTMBHOW apMaTypbl UM aHkepoB. ApmaTypa
3axo4WT B Kaxkgbll cront 6eToHa Ha rrybuHy He MeHee 50 mm. Ecrm B 30He
COonpsbKeHUs1 oTaerbHbIX crnoeB 6GeToHa TemnepaTtypa nNpeBblilaeT npeaernbHO
OOMyCTUMY0 TeMnepaTypy NPUMEHEHUST KOHCTPYKTUBHOW apMaTypbl, yKkasaHHyo B
Tabnmue 5.10, To ANS yCUNMEHWS CBSI3N MEXOY CIOSIMU YCTpavBatoT BbICTYMbl WA
OETOHHbIE LUNOHKM.

B pebpucTbix naHensx Nty v pebpa BbIMOMHAIOT U3 TSHKESOro WMI Nerkoro
KOHCTPYKLMOHHOTIO »apocTorkoro 6eToHa. B MecTax conpsbkeHns pebep ¢ nnmtomn
ycTpavmBaloT ByTbl. Mexay pebpamnm C MeHee HarpeTol CTOPOHbl pacronaratT
TEMNOBYIO U30MALMIO U3 NETKOTO XapOCTOMKOro 6eToHa nnm U3 TeNom3onsLNOHHbIX
maTepuanoB. B peGpax naHenu npegycmaTpuBaroT apMaTypHbIE KapKachl, KOTopble
OOMKHbI ObITb 3aBegeHbl B OeTOH MnnTbl He MeHee 4YeM Ha 50 wmm. [lpu
HeobxoaMMocTH, pebpa MOryT BbICTYMaTb 3a HapyXHYH MOBEPXHOCTb TEMOBOW
n3onauyun. Mnuty naHenM apMupyloT KOHCTPYKTMBHOW CBapHOW CETKOM U3
apmaTtypbl guamMeTpoMm He Goniee 4 MM C PacCTOAHUAMU MeXOY CTEPXKHSAMU He
meHee 100 mm.

TemnepaTypa HarpeBa CBapHOW CETKM He AOrkHa NpeBbiwaTh npeaensHo
OONyCTUMY0 TeMnepaTypy NPUMEHEHUS KOHCTPYKTUBHOW apMaTypbl, yKa3aHHyo B
Tabnmue 5.10. Ecnm Temnepatypa HarpeBa NnuTbl MAHENV NPeBbILLAET NpeaernsHO
OONyCTUMYL0 TemnepaTypy MpUMEHEHUs KOHCTPYKTUBHOW apMaTtypbl, LOMYyCKawloT
NAMTY HE apMMPOBaTb.

[ns HeHecyLLWMX OBNErHEHHbIX OrpaXkaaroLLMX KOHCTPYKLUIA TEMMOBLIX arperaTtos
npegycMatpuBalT  ferkue  XapocTomkue — OeTOHbl n  ahdekTnBHbIE
TEenson3onsLMoHHbIE MaTepuarnsl.

9.40 B OBYXCMOMHbIX MaHensix Ha MeTannM4YecKoM JMCTEe JIerkui >KapOCTOWMKWUIA
OeToH KpenaAT aHkepamu, npuvBapeHHbIMM K nMcTy (pucyHok 9.5). AHkepsbl
npyHUMatoT guametpom 6-10 mm unm B Buae nonoc 3x20 mm. [nvHa aHkepa
AorxHa ObiTb He MeHee MOMOBWHbI TOMNWWHBLI (PyTEPOBKWN, a PacCTOAHWE Mexay
HUMU - He Bonee 250 MM. MeTannmyeckuii NUCT TONWMHON HE MeHee 3 MM [OIDKeH
MMETb OTOTHYTbIE Kpasi UM NpPMBaPEHHbIE "Ha NePO” MO KOHTYPY YronKu.

PucyHok 9.5 - KoHCTpyKUMK naHenei us nerkoro xxapocTonkoro 6eToHa
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a - AABYXCIoMHas naHernb Ha MeTanIM4eckom nucTe; 6 - NaHesb ¢ OKaMISOLLMM
KapKacoM M3 TSXKENOro XapoCTONKOro 6€TOHa; B - MaHerNb C OKaNMIISHOLLMM
apMaTypHbIM KapKacomM; I - MaHernb CO CTarlbHbIMU aHKkepammn 1 3chdeKTUBHON
Tennovsonsaumen; 1 - yrorok XXecTKOCTU NaHenu; 2 - MeTaryIM4yeckui nmcT; 3 -
aHkep; 4 - nerkui xapocTonkuin 6eToH ¢ D1100 n MeHee; 5 - Nerkuin >xapocTONKUIA
©6eTtoH ¢ D1200 v 6onee; 6 - OKAaNMISIIOLLMIA KapKac M3 TSHKESIOro XapOoCTONKOro
0eToHa; 7 - apMaTypHbI Kapkac; 8 - adpekTnBHas Tennonsonauns; 9 - ycagouHbIn
wos; 10 - wanba

PuricyHok 9.5 - KOHCTpyKLWM naHernei 13 nerkoro apocTonkoro 6eToHa

B naHensx ¢ okanMnstoLLymM KapkacoM MpsiMOYrofbHOro UK TpaneuneBuaHoro
cevyeHusi pebpa npedycMaTpuBalOT M3 TSHKENOTO WIM NErKOro KOHCTPYKLMOHHOTO
XapocTolikoro 6GeToHa, a MpoCTpaHCTBO Mexay pebGpamMum Ha BCH  TOMNLMHY
3aMONHSAT TENSOM30NALMOHHBIM JIEMKNM XapoCTONKMM 6eToHOM. Pebpa apmumpytoT
NMOCKMMM KapKkacamu, pacnonoXeHHbIMU C MEHEE HarpeTon CTOPOHBI.

KpenneHve naHenen K kapkacy OCYyLLECTBNAOT Ha Bontax uny Ha cBapke Tak,
4YTOObLI NaHenn Mormm cBo6OAHO NepeMeLlaTbCs Npy HarpeBse.

B KOHCTpyKUMSIX TenroBbIX arperaTtoB W3 MOHOMUTHOMO >xene3obeToHa co
CTOpPOHbI paboyero NPOCTpaHCTBa B YrMax COMPSHKEHWSI CTEH, a TaKXe CTeH C
MOKPbLITUEM U NEPEKPbITUEM NPeayCMaTpUBaIOT BYTbl.

Mpu TemnepaTtype paboyero npocTpaHcTBa TENNoBoro arperata cebile 800 °C
OrpaXOaloLLyl0  KOHCTPYKLMIO, C  Lenblo  YyBElMYEHUS €ee  TepMUYEecKoro
COMPOTUBIIEHVMS, AENalT MHOTOCIIONHOW C BKIMOYEHWEM B €e COCTaB CMoeB U3
adhbekTMBHOM Tennomsonsaumm (pucyHok 9.5, r).

MHorocnonHasa HecyLuast UM CamMOHECYLLIAs KOHCTPYKLIMSA CO CTOPOHbI paboyero
npocTpaHCcTBa WMeeT «yTEPOBOYHYD MIMTY M3 xapocToinkoro 6eToHa, a cC
HeHarpeBaeMmol CTOPOHbl - HecyLlee OCHOBaHUE B BUAE ere306eTOHHON MnuThbl
WM METanmM4yeckoro fmcta C  OKaWMIsSWMMKM  yronkamu.  BorokHucTbie
OrHeyrnopHble MaTepuarnbl MPUMEHSIIOT B TEMMNEPATYPHbIX 30HAaX CeyeHus
KOHCTPYKLIMM, €CINM HEBO3MOXHO MNpuMeHeHVWe Goree [feleBblX W MeHee
AedMUUTHBIX MaTepuarnos, HaNpPUMeP, NIUT UM MaToOB U3 MUHEPAarbHON BaTbl.

9.41 [ina obecneyveHns HaaeXHoOro CoeAMHEHNs1 HeCyLLIEro 1 (yTEPOBOYHOTO CrOEB
MHOrOCIIOMHOW (PyTEPOBKN PEKOMEHAYETCH NPUMEHATL MPOCTPAHCTBEHHbLIE aHKePbI
B BMOE COEAMHEHHbIX Mexay cobonl KpecToobpasHO YCTAHOBMEHHbLIX FHYTbIX
CTepXHen, pacnorioXeHHbIX NePNeHANKYNAPHO K apMmaTypHoi ceTke (pucyHok 9.6).



PucyHok 9.6 - MpocTpaHCTBEHHbIW aHKepP B MHOFOCIIOMHOW KOHCTPYKLMM NaHenu ¢
Xene3obeToOHHOW HecyLlen NAUTON

1 - NPOCTPaHCTBEHHBIN aHKep; 2 - xene306eToHHas HecyLas nnmTa; 3 -
MUHeparnoBaTHas u3onauus; 4 - NUTHasa n3onaums; 5 - apmatypHas ceTka; 6 -
yTepoBoYHasi NUTa K3 XapocTonkoro 6eToHa

PucyHok 9.6 - MpocTpaHCTBEHHbIV aHKep B MHOMOCIIONHOWM KOHCTPYKLMX NaHenu ¢
»Xene3obeTOHHON HecyLLe NIMToN

[pocTpaHCTBEHHbIE  aHKepbl  YyCTaHaBMMBaKWT B LWBaxX MAMTHOA U
MUHeparnoBaTHOM U3onALUN.

PaccTtosHune mexay aHkepamu npuHumatot B npegenax 0,7-1 m, a paccTosiHve
OT KpaeB MaHenu OO0 LeHTpa MPOCTPAHCTBEHHOIO aHKepa MpPUHMMAIOT KpaTHbIM
pa3mepy NimT TEMNoM3onsALMn U paBHbIM MOMIOBUHE PACCTOSHMS MEXOy aHKepamu.
MnuTa 13 xapocTonkoro 6eToHa, 3aKkpensieHHas ¢ NOMOLLBI0 aHKepPOoB, OT AENCTBUSA
CcoOCTBEHHOrO Beca B T[OPWU3OHTArNbHOM MOSIOXEHUM MaHerm paboTaeT Kak
OBYXKOHCONbHasA cucteMa C MakCuMMmarnbHbIMKM pacTAMMBalWLMMU  YCUNUSMKA B
CeYEeHUsIX Mopg  MNPOCTPAHCTBEHHbIMM  aHKepamu, [Oe MMEKTCA MECTHble
apmMaTypHble CETKW, BKMIOYEHHble B MPOCTPAHCTBEHHBbIN aHKep AN yBenuyeHus
nsowaan aHKepoBKU.

9.42 ®yTepoBOYHasi NMTa M3 XapOCTOMKOTO GEeTOHa B YKPYMHEHHbLIX MOHTaXHbIX
3reMeHTax paspesaeTcsl LBaMu LUMPUHOM 2 MM Ha OTAEnbHble 4YacTu Takum
0b6pa3om, 4TOObI Kaxabl OTAEMbHbIA MOHOMUTHBIA Y4acToK GETOHHOW dyTepoBKU
KPenuncs K OCHOBaHUIO MaHeny YeTbIpbMS UM ABYMSI aHKEpaMMU.

9.43 KoHCTpyKumK, nepekpbiBatoLLme pabodee NpoCTPaHCTBO TEMMOBOro arperara,
MOryT ObiTb CBOGOAHO OMEPTHIMA HA CTEHbl, MOABECHLIMM WM  MOHOMUTHO
CBAI3aHHbIMW CO CcTeHamu. [ns nokpblTUA npu  nponetax 6GOonee 4 ™
npegycMaTtpvBatoT NoABecHble 6anku, nnnuTel U NnaHenn. PacyeTHyto cxemy paboThbl
NOABECHOW KOHCTPYKL MM MPUHUMAIOT KaK AN ABYXKOHCONbHOWM Ganku, Npy 3TOM He
OOJDKHO [0MYyCKaTbCsl BO3HUKHOBEHUSI PacTAMMBAOLLMX HanpsixkeHun B B6eToHe co
CTOpOHbl  Gornee  HarpeTto noBepxHOCTW. [ogBeCHble  KOHCTPYKUMU  He
BOCMPVHMMAIOT HUKAKMX BHELLHWX Harpy3ok, KpomMe COOCTBEHHOro Beca, U Ha HUX
He AOIMKHbI YCTpamMBaTbCs MOCTUKM UMM HACTUIbI AN XOXKOEHUS 00 CIyXMBatoLLEro
nepcoHana.

9.44 Kynona v cBoAbl OOMMKHBI MMETbL CTpesy nogbema He meHee 1/12 nponeta B
cBeTy.

Kynona u cBogbl C MNfOCKOA BepxXHeW MOBEPXHOCTbIO Y MATbl  UMEoT
KOMMEHCAaLNOHHbIV LWOB wnpuHon 20-40 MM Ha rnyOuHyY, paBHYHO BbICOTE CEYEHMS B
3amke (pucyHok 9.7). MNMpegycmatpusaloT 3anonHeHue wWwea nerkogedopmmpyembiM
mMaTtepvanoM 1 NoKpacky NAT TOHKMM Crioem BUTymMHoro naka. 3a OCeByH0 NVHWIO B
TaKMX Kynonax v cBogax AornyckaeTcs NPUHUMaTL OYry OKPY>KHOCTW, NPOBEOEHHYIO
yepes LeHTP NATbI M CEPeaUHY BbICOTbI CEYEHUS B LLEHTPE nporneTa.

PucyHok 9.7 - KOHCTpyKuMM AN Kpyrnoro TensoBoro arperaTa
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a - Kyrora nepekpbITUsi C TEXHONOMMYECKMU OTBEPCTUAMM U3 XKapOCTONKOro
6eToHa; 6 - ene306eTOHHOrO Kynora NOKPbITUS C NIOCKOA BEpXHEN
NOBEPXHOCTBHO N3 XAPOCTOMKOro 6ETOoHa; 1 - KOXyX; 2 - CeTKa U3 NpoBOSIOKM
anameTpoMm A0 6 MM; 3 - KOMMEHCaLMOHHbIN LWOB LWpuHON 20-40 MM, 3anONHEHHbIN
nerkogedopmvpyeMbsiM MaTtepuanom; 4 - kynon; 5 - nata kynona; 6 -
Tennon3onsaumMoHHas npocnorika TonwwmHon 20-40 mm; 7 - paboyvas apmaTtypa
OMOPHOrO KOmMbLa; 8 - TO Xe, Kynona; 9 - XoMyT 13 NpoBOSokK AnameTpom 6 mm; 10 -
ornopHoe konbLo; 11 - WoB 6eToHnpoBaHUs!

PucyHok 9.7 - KoHCTpyKLMM AN Kpyrroro TENsioBoro arperara

B kynonax u cBogax c NIocKon BEpXHEN NOBEPXHOCTbLIO, MPU BbICOTE CEYEHUsI
B 3amke 6onee 250 MM, KpOMe OCHOBHOM pabouyelt apmaTypbl, yCTaHOBIIEHHOW CO
CTOPOHbI MEHEE HAarpeTon NOBEPXHOCTH, MPeayCMaTpuBaloT KOHCTPYKTUBHYHO CETKY
13 MPOBOSIOKM AvameTpoM He Gornee 6 Mm C advenkon He mMeHee 100x100 mm,
KOTOpyto pacronaraloT B 6€ToHe C TemnepaTypol, He MpeBbILLALWEN NPeaensHO
OOMNYCTUMYIO TemnepaTtypy MPUMEHEHUs1 KOHCTPYKTMBHOW apmatypbl (Tabnuua
5.10). 3Ty ceTKy COeAMHSIIOT XOMyTamM C OCHOBHOW apmaTypoi (pucyHok 9.7, 6).

9.45 Pabouyio apmaTypy B Xene3obeTOHHbIX KOHCTPYKLUSX, nepepe3aemyto
pasnMyHbLIMU  TEXHOMNOMMYECKMMN OTBEPCTUSIMW, MPUBApUBAOT K paMkam 13
apmatypbl UK npokarta, obpamnsowmMM oTBepCTUs. Bug metanna pamku AorpkeH
NPUHUMATBCS, UCXOAst M3 NpegenbHO OOMyCTMMOW TemnepaTypbl MpUMEHEHUsI
apmatypbl no Tabnumue 5.10.

Mrowaab ceveHnst pamMku B KaXOoM HanpaBreHuy fomkHa 6biTb JoCTaToOuHOwM
AN BOCNPUATYS YCUIMUIA B NEpepe3aHHbIX CTEPXKHSIX.

OTBepcTusi Gomnblworo pasmepa CcrieayeT OKaMsiTb  apMUpOBaHHBIMU
©0pTOBLIMU 3aMKHYTEIMU paMamu. CeveHne cTeHOK BOPTOBbLIX pam onpeaensoT n3
pacyeTa Ha yCUrms OT BO34EeNCTBUA TEMMNEPaTypbl U Harpy3Kku.

9.46 dyHOameHTbl, GopoBa M Apyrne COOPYXEHWS, PacnonoXeHHbIe nog 3eMrnen u
noABepratoLLMecss HarpeBy, OOMKHbl HaxOAWTbCS Bbllle Hambornee BO3MOXHOTO
YPOBHSI TPyHTOBbIX BoA. [lpM Hammumm BoAbl CcredyeT npegycMaTpuBaTb
rMapou3onsaLuio.

9.47 Koxyxv TennoBbiXx arperatoB M3 JIMCTOBOW CTaliu  JonyckaeTcs
npegycmatpvBatb, Korja HeobxoaMmo 06ecneuutb  ra3oHenpoHMLaemMocTb
KOHCTPYKUMU 1 Korma uMeeTcst Gornblioe KOnM4ecTBO OTBEPCTUA WU TOYEK
KpenneHus obopynoBaHusi. CoefuHeHVWe koxyxa C OeTOHOM OCyLUeCTBRSOT
apMaTypHbIMU CETKaMM U aHKepamu, NPUBaPEHHBLIMU K KOXyXY (PUCYHOK 9.7).



9.48 Ecnm >apoCTonKkuin 6ETOH NoABEPXKEH CUMBHOMY UCTUPAIOLLIEMY BO3ENACTBUIO
CO CTOpOHbI pabo4yero NPoCcTpaHCTBa, TO €ro criegyeT 3almuwaTe MeTanimyeckomn
NaHUUPHOM CETKON, MO KOTOPOW HAHOCUTCS CION TopKpeTbeToHa, unn G6riokammn n3
Hanbonee CTOMKOro B 3TUX YCIIOBUSIX KApOCTOMKOro 6eToHa nnm orHeynopa.

Tpeb6oBaHusA, ykasbiBaeMble B MpOeKTax

9.49 B paboumnx yepTexax KOHCTPYKLIIA UM B MOSICHATESbHOW 3anncke K MpoeKTy
OOIKHbI BbITb YKa3aHb!:

HanborbLas TemnepaTypa HarpeBa KOHCTPYKLIMW Npy SKCNyaTaumm, NpuHATas
B pacyeTe;

BMA 1 Knacc 6eToHa no npeaensHO A0NyCTUMOW TemnepaType NpyMeHeHns;

Knacc 6eToHa Mo MPOYHOCTM Ha CxaTue n Tpebyemas NpoYHOCTb GeToHa npu
TemnepaType BO BpeMs 9KCcnnyaTauum;

BMAbI (KNaccbl) apmaTypbl 1 MapKa >KapoCTOVKOW cTanu;

BMA YBrNaxHeHns 6eToHa 1 ero NepuognYHOCTb NPU 3KCMyaTauum;

npoYyHocTb 6GeToHa npu OTMycke COOPHBbIX JIEMEHTOB MNpeanpuAaTUEM-
N3roToBUTENEM;

cnocobbl 06ETOHNPOBaHWS CTLIKOB M Y3MOB, Mapka U COCTaB pacTBopa Ans
3anosHeHNs! LUBOB B CTbIKax 3/IEMEHTOB.

MpunoxeHune A (pekomeHayemoe). Npumepsbl
NPUMEeHEeHUs XXKapoCTOUKOro 6eTtoHa B
anemMeHTax KOHCTPYKL UM TeNNOBbLIX arperatoB

Mpunoxexue A
(pekomeHayemoe)



HawnmeHoBaHve

TEennoBoro arperarta

OnemeHTbl 13
KapOoCTOMKOro
6eToHa

Temnepatypa
paboyero
npocTpaHcTBa
neun, °C

PekomeHayembiii
cocTaB 6eToHa
no tTabnuue 5.1

(N)

I. B yepHoWi MeTannyprmm

[omeHHas neyb dypmeHHble 1300 16, 19
npubopsbl
LLaxTa, neHb 1200 11
newiaamn
[a300TBOAbI " 800 23,24
HaKITOHHbIN
rasonposop
Mbineynosutens 800 23,24
BarpaHkn gna nnaeku || CTeHbl KOMIOCHUKA 1300 19
yyryHa 1 NNaBuIbHOrO
nosica
BospgyxoHarpesaTenm CTeHbl (HWKHASA 1200 11
[OMEHHOM Nneyn YacTb), AHULWE
Boposa 800 23,24
O6>xu1roeble MaLLMHbI HwxHui 800 23,24
arrnomMepawioHHOro KOMneKkTop 1
npousBoAcTBa rasooTBOAbI
BepxHui 800 23,24
KornekTop
HarpeBaTtenbHble CT1eHnapbl paboumx 1300 19, 21
Konoaubl A4eek, nog,
KpbILLKa
MeToguuecku N3onauyua 1200 19
HarpeBaTerbHble NeYn || MUcCaXxHbIX TPYo
N CTeHbl Ha
BbICOTY 1M
AMHble neun ana CTeHbl 800 23,24
3ameneHHoro
oxnaxaeHus
KokcoBble 6aTapen dyHOamMeHTbI 7 600 23,24

6opoBa

Il. B uBeTHOM MeTannyprum

padwmToBbIe Neyn

CTeHbl

1200

1"




Meun knnswero cnos CBogabl 1 pelueTka 1100 11,15

AnoMUHMEBBIE U OHnwa 1000 10, 11

MarHveBble

anekTponu3epsbl

OneKkTponusepsl OHnwa 1000 10, 11

CBEpX4ncToro

anmoMuHNsS

Tepmunyeckue, CTeHbl, cBog w 1200 11,19

HarpeBaTesbHble, nog

0bXUroBble Neyn

MbineBble kamepbl CTeHbl " 800 15
nokpbITUE

MNeun ona nnaeneHus CTeHbl 1 cBOA 1000 15

rioma anoMmHusI

Hap3emHblie n [Hnwe, cTeHbl K 1100 11, 15

Nnoa3eMHble ra3oxoabl cBoa

docdopHble Ceog, 1100 15

anekTponeyn

deppocnnaBHbie nevn || QHuWe, CTEHbI 1000 10, 11

KamepHble neun CBop, CTeHbl, nof 1200 19

OneKkTponMTu4eckme CTeHbl 1000 10, 11

BaHHbI LIBETHOM

MeTanyprim

lll. B HecpTenepepabaTtbiBatoLet U He ) Te XMMUY€E CKOWU MPOMbILLIIEHHOCTU

Tpybyatble neum CTeHbl  Kamepsbl 1000 33-37
paguaumm
CeBogbl  kamepsbl 1000 33-37
paguaumm
CTeHbl  kKamepsbl 1000 23-26
KOHBEKL UM
CeBogbl  kamepsbl 1000 23-26
KOHBEKLUM

BepTukanbHo- CTeHbl kamepsbl 900 33-37

CEKLVOHHbIE Meyn paguaumm

Tpybyatble neum PyHOaMEHTHI, 800 10, 11

6ecnnameHHoro
ropenus Tuna b

CTeHbl, CBOA, nop,
nepeBanbHble
CTEHKMU




Tpybuatble neum CTeHbl, cBOA, Nof 850+1100 23-26, 33-37
©ecnnameHHoro
ropenus Tuna 3P
Tpybyatble neum To xe 900+1100 23-26, 33-37
GecnnameHHoro
ropenus Tuna 34
Tpybuatble neyn CrTeHbl, CBOA, NoA, 800 22
HacTunbHoro Tuna B
BepTukansHo- CTeHbl kamep 900 23-26, 33-37
dhakernbHble NeYn Tuna || KOHBEKUUM 1
c pagvaumun,ceog,

noaoBsas YacTb
O6beMHo-HacTUMbHLIE || TO e 900~ 1000 23-26, 33-37
neyu ¢ pasgenurensHon
cTeHkom Tvna MNH
Lnnunapuueckue, CTeHbl kKamep 800+1100 23-37
(hakenbHble, TMNa LIC KOHBEKLIUN N

pagvauuu, cBog,

noJoBas 4YacTb
LinnnHgpuyeckue nedn || To xe 800+1100 23-37
Tvna U HacTunbHble C
aundpepeHuMpoBaHHbIM
NnoaBOAOM Bo3ayxa
Katanutuyeckoro CreHbl, cBOA, 1250 19-21
pydopMUHra n noJoBas YacTb
rmMapooymncTkm Tnna P
MHOrokaMepHble
Hap3emHble rasoxopbl Bce anemeHThl 600 22-32
TpybuaTbix neven
[Moa3emHble razoxoabl || To xe 800 10, 11

Tpyb4aTbix neven

IV. B npoMbILNeHHOCTM CTPOUTENbHbLIX MaTe puanos

ToHHenbHble nevn ansa || CTeHbl U cBoAbI 800 10-11
06>mra 06bIKHOBEHHOTO || 30H Nporpesa u
IMWHSIHOTO Kupnuya oxnaxaeHust
CTeHbl 1 cBOA 1100 19
30HbI 0b>Ura
Bpawuatowme neun ans || S3oHa LenHom 1000 10, 11
obxura uemeHTa 3aBechl U
oTKaTHasl rofioBka
KonbueBble neuun ans [NoKpbITWE, CTEHBI, 1000 10, 11

ob6xura kvpnuya

noa

V. B pa3nuyHbIX oTpacnsix NpoMbILLIe HHOCTU




Boposa 1 razoxogbl ans || CteHsbl, cBog 350 2-4
Temnepatyp 350 °C
Boposa 1 razoxogbl onsd || To xe 800 6-9
Temnepatyp 800 °C
[MapoBble KOTbI, dyTepoBka CTeH 800 10, 11
3KOHOMaW3epsbl, KOThbl
yTunu3aTopsl
PyHOAMEHTbI TENMOBbLIX || ONEMEHTHI, 800 6-+9
arperatoB HarpeBatoLLmecs
A0 TemnepaTypsbl
Bbiwe 200 °C, Ho
He 6onee 800 °C
[Monbl ropsivmx Lexos - - 7,8
KonnakoBble ne4u ans - 800 10, 11
obxvra metanna
O6xurosble nevn - 1400 20, 21
AneKkTpogHou
NPOMBbILLIEHHOCTM
CyLlwmnbHble neyn [MokpbITHE, CTEHDI, 1000 10, 11
nog
KoTnbl pasnnyHoro dyTepoBka 800 23-37
HasHayeHus 3KpaHMPOBaHHbIX
CTeH
HarpeBaTtenbHble, CTeHbl, noA, 1200 19, 21
npoKaTHble, Ky3HEYHbIE || rMMccaxHble 1
N KOHBENEPHbIe Nevn OMopHbIe TPyObl
Meun ansa obxvra CTeHbl, cBOA, NOA 1000 15-18
CEPHUCTLIX MaTepuarnos
Meun gnsa obxuvra Ceop, 1100 19
CaHWTapHo-
TEXHUYECKOro
obopynoBaHus

NMpunoxeHune b (o6sa3aTenbHoe). OCHOBHbIE
OyKBeHHble 0603Ha4YeHuns

Mpunoxerve b
(obs3aTensHoe)




Ycunusa ot Bo3genctsus Harpys3ku u Temnepartypbi B nonepe4Hom ce4eHnun

AfieMeHTa

n3rMbaroLLmMii MOMEHT M NpoAorbHas cuna ot

Mee n Ny - .
COBMECTHOIO AENCTBUS YCUMNUIA, BbI3BaHHbIX
TemnepaTypon 1 Harpy3Kon
MM n3rmbatoLLmii MOMEHT COOTBETCTBEHHO OT BO3AENCTBUA
f BHELUHEN Harpy3kun n Temneparypbl
Nou W npoaorbHas cura CooTBETCTBEHHO OT BO34ENCTBUS
! Harpyskv n TemnepaTypsbl
onp ronepeyHasi cmna COOTBETCTBEHHO OT BO3AENCTBUSA
H

Harpysku v TemMnepaTypsbl

XapakTe pucTMKM MaTe puanos npyu Bo3geWCTBUM TemnepaTtypbl

By fom = Ry v
Foy = Ry

pacyeTHOe conpoTuBreHne 6eToHa cxaTuio 1
PacTSHKEHUIO ANt NpeferbHbIX COCTOSHWIA NepBoi
rpynnbl

Rb,ser,f n Rbf,ser,f

pacyeTHble CONpPoTUBIIEHNS BEeTOHa CxaTuio 1
pacTsKeHUI0 ANs npegernbHbIX COCTOAHMIA BTOPOW
rpynnbl

Ry =Rsysm Rs,ser,t

pacyeTHble COMPOTUBIIEHNS apMaTypbl PACTSDKEHWIO 45
npenerbHbIX COCTOSHMI COOTBETCTBEHHO AN NEPBON 1
BTOPOW rpynn

pacyeTHOe CONpOTMBIEHNe GETOHa CMSATMIO

REJ,IO.S
R pacyeTHOe COMPOTUBIIEHNE NONEPEYHON apMaTypbl
swi pPacTsKEHUIO A11s NpeaernbHbIX COCTOSHWIA NepBo
rpynnbl Npu pacyeTe CeYEeHNIN, HAKIOHHbIX K MPOAOSbHON
OCU 3fIEMEHTA, Ha OEeNCTBUE NonepeyHoOn Cunbl
R pacyeTHOe COMPOTUBIIEHNE apMaTypbl CXaTuio ANs
act npeaenbHbIX COCTOSHWUIA NEPBON rpynmbl
B HayanbHbIN MOAYIb YNPYrocT 6ETOHa NpU CXXaTUm 1
b pacTsKEeHUN
B MoayIb ynpyrocty 6eToHa npu BO3aencTBum
be TemnepaTtypbl
B mMoaynb Aedopmauum 6eToHa
bt
B MOAYMb YNPYrocTu apMaTypbl Npy HopMaribHOM
s TemnepaType
) MOAYMb YNPYrocTu apMaTypbl Npy BO34ENCTBUN
4

TeMnepaTypbl




KO3 (hMUMEHTBI, YUUTBIBAIOLLME CHWDKEHWE MOZYIA

Gy m & .
b § ynpyrocTu 6eToHa 1 apMaTypbl Npy BO3AENCTBUN
TemnepaTypbl
o no HanpshkeHVsi B pacTsHYTON apMaType U B CXaToii 30He
3 b

OeToHa B ceyeHun ¢ TpeLwHom

Tsis Top MU btem

HanpsbKeHWsl B pacTsSHYTON apMaType, B pacTsiHyTOM 1
cxaToM 6eToHe B CeYEeHUN C TPELLMHON OT BO3AeNCTBUSA
TemnepaTypbl

Usy Opg N Tp

TO Xe, OT Harpy3ku

Oy, Clog, Cipy

KO3(PdMLIMEHT NIMHENHOIO TEMNEePaTypPHOro PacLLMPeEHns,
TemnepaTypHOI ycaaku n TemnepaTypHon AedopmaLim
6eToHa

3t

KO3 (hMUMEHT NMHEHOrO TeMrepaTypHOrO PacLUMPeHUst
apmartypel;

KO3(hdMLMEHT TeMnepaTypHOro pacLLMpPeHnsi pacTAHYTON
apmatypbl B 6eToHe C y4eToM BnmsiHus paboTbl Mexay
TpeLwmHamm.

XapaK'repMcleM NnoJioXXKeHus npOAOﬂbHOﬁ apmMmaTtypbl B nonepe4Hom

ceYeHUn anemMeHTa

0603HavYeHne NpoaoILHOM apMaTypbl:

a) NP HaMMYKUK CXXaTON U pacTAHYTOM OT AENCTBUSA
BHELLUHEN Harpy3kun 30H CeYeHUs, pacnonoXeHHOW B
pacTSHYTOMN 30HE;

6) NPy NOSHOCTBLIO CXATOM OT AENCTBUA BHELLHEN
Harpy3ku ce4yeHuns, pacnonoXeHHOW Y MeHee CxaTow
rpaHn ceyenus;

B) NPV NONHOCTbIO PaCTAHYTOM OT AENCTBUSI BHELLHEN
Harpy3Kku ceYeHust Ansi BHELLEHTPEHHO PacTsHYThIX
3/1EMEHTOB, PaCMOIoXeHHOM y Bonee pacTsAHYTOM rpaHu
CeYeHust, 4Ns LeHTparnbHO PacTsHYTbIX 3N1eMEHTOB -
BCEN B NOMNEPEYHOM CEYEHUN INIEMEHTA;

o

0603Ha4YeHVe NPOAOILHOM apMaTypbl:

a) NPV HanMU4UK CXXaToW N PaCTSIHYTON OT OEUCTBUSI
BHELLHEN Harpy3Kkun 30H Ce4eHUsi, PacnoroXeHHOW B
CXaToW 30HE;

©) Npy NONHOCTBIO CXXaTOM OT OEACTBUS BHELLHEW
Harpy3ku cevyeHusi, pacrnornoxeHHo y boree cxaton
rpaHy ceyeHuns;

B) MpW NOMHOCTbLIO PACTAHYTOM OT AeCTBUS BHELLHEN
Harpy3sku B CE4eHUN BHELLEHTPEHHO PacTAHYTbIX
3/1EMEHTOB, PACMOSIOXEHHON Y MEHee pacTAHYTON rpaHn
ceveHus;

KPVBU3HbI OCEN 3NIEMEHTOB OT BO34ENCTBUS
TemnepaTypbl Npy HarpeBe 1 OCTbIBaHUM




b LLMpUHa NPSIMOYTOIbHOTO CEYeHs, LLMpKHa pebpa
TaBPOBOIO U ABYTABPOBOIO CEYEHUN
5 b LLMpUHa NOJKN TaBPOBOTO MUIM BYTABPOBOIO CEYEHNS
f Vs COOTBETCTBEHHO B PACTSAHYTOW U CXaTow 30He
A BbICOTa NPSAMOYrofbHOro, TaBPOBOrO UM ABYTAaBPOBOrO
ceyeHust
ana pPacCTOsHWSA OT PaBHOAENCTBYIOLLEN YCUMNIA
COOTBETCTBEHHO B apmaTtype & 1 &' 0o 6nvxanwen
rpaHu ceyveHns
| pabouue BbICOTbI CEYEHUsI, paBHbIE COOTBETCTBEHHO
A 1 A h-anh-a
' BbICOTbI NOSIKW TABPOBOIO UMW 4BYTaBPOBOrO CEYEHNS
Apow g COOTBETCTBEHHO B PacTsIHYTOW U CXaToii 30He
2g 3KCLEHTPUCUTET YCUNUS NpegBapuTenbHOro obxatust 7
P OTHOCUTENBHO LIEHTPa TSAXECTUN NPUBELEHHOMO CeYEeHNs
2q 3KCLEHTPUCUTET NPOAOIbHOM CUMbl &Y OTHOCUTENBLHO
LileHTpa TSHKeCTU NPUBEAEHHOTO CeYeHnst
a paccTOsiHWE OTTOMKUN NPUMOXKEHNS NPOAONLHOM CUmbl 4
3
[0 LUEeHTpa TSHKeCTM MIOLWAAN CEYEHUs apmaTypbl
i nporneT aneMeHTa
; pacyeTHas ANvHa anemeHTa, NoABepratLLascs
u OEeNCTBUIO CXXMMaOLLEN NPOAONBHON CUMbI
i pagnyc UHepL MmN NONepPeYHOro CeYeHns anemeHTa
OTHOCUTENbBHO LIEeHTPa TAXECTU CeveHns
d HOMMHarbHbIN AMaMeTp CTEPXKHEN apMaTypHON cTanm
A nnowaab Bcero 6eToHa B MonepevyHoM cedeHun
4 nrowaib Ce4eHns CXaTomn 30Hbl 6eToHa
4 nnowaab Ce4eHUs pacTsHYTON 30HbI 6eToHa
¢
4 nnowanb NpYBEeSEHHOro CeYeHns aneMeHTa
ad
4 nnowanb cmATust 6eToHa
i
gne' PacCTOsIHWE OT TOYKM NPUIIOXKEHWS NPOAONBHON Curbl 1

[0 paBHOOEVCTBYIOLLEN YCUINUIA COOTBETCTBEHHO B
apmatype 5 un &




Aon A

nrowaan cedeHns HeHanpsiraemMon apMatypbl & 1 5"
COOTBETCTBEHHO

SH

nrowaab Ce4eHnst XOMyTOB, PaCMONOXEHHbIX B O4HOMN
HOpMarbHOM K MPOAOSbHON OCU 3fiEMEHTa NIOCKOCTH,
nepecekarLMx HaKINOHHOE CeYeHne

BbICOTa CXaTol 30HbI 6eToHa

OTHOCUTENbHas BbICOTA CXaTol 30HblI 6eTOHa paBHa
x! .*EQU

KO3(OMLIMEHT apMUPOBaHUS, ONpeaenseMbI Kak
OTHOLLEHME MIIOLLaAN CeYeHNs apmaTypbl 5 K nowaam

nonepeYyHoro ce4eHna anemMeHTa bhg be3 ydeTa CxaTblX
N PacTAHYTbIX NOJIOK

Sy W S

CTaTU4YECKUE MOMEHTbI MIOLLafAen CeYeHnn
COOTBETCTBEHHO CXaTow U paCTﬂHyTOVI 30Hbl 6eToHa
OTHOCUTENbHO Hyne|30|7| NMHUA

S50 M S5

cTaTUyecKkne MOMEHTbI Nowaaen ceveHunst

COOTBETCTBEHHO apMaTypbl 5 1 S' OTHOCUTENBHO
HYNEeBOW NMHUN

MOMEHT MHepLnn ceveHna ©eToHa OTHOCUTESNbHO LeHTpa
TSDKECTU CEYEHUS ANIEMEHTA, BbluMCSeMbI 6e3 ydyeta
TeMnepaTtypbl Kak Anda HeHarpeToro 6eToHa

fred

MOMEHT MHepL 1 NpuBeaeHHOro ce4eHuns aremMeHTa
OTHOCUTENbHO €ro LeHTpa TAXeCTn

MOMEHT nHepLuuu nnowagn cevyeHna apmatypbl
OTHOCUTENBbHO LIEHTPA TAXECTU CEe4YeHUA aNnemMeHTa

Iya

MOMEHT UHEPLIMN NIIOLLaAN CEYEHNS CXKATOMN 30HbI
GEeTOHa OTHOCUTENBHO HYNEBOW MHWA

Ignig

MOMEHT UHepLUM NoLwaael CE4EHNsI COOTBETCTBEHHO
apmaTtypbl 5 M 5 OTHOCUTENBHO HYNEBON NMMHUA

paccToAaHne OT LeHTpa TAXeCTU npuBeeHHOro ceveHnsa
Ao paCTﬂHyTOVI rpaHn, 00 BONOKHa OeToHa, B KOTOpOM
onpenendeTca HanpsaxeHune n 4o MeHee HarpeT0|7| rpaHun

Y N Y

pacCTOsiHWE OT LIeHTpa TAXECTU NPUBEAEHHOIO CeYeHus
arieMeHTa [0 PaBHOAENCTBYIOLLEN YCUIWIA B apMaTtype .5
n s

S, 8 nogg

pac4yeTHble BENMNYUHbI ﬂpOFVIGG, YATVHEHNA U
YKOPO4YEeHUA aneMeHTa ot BO34EeVCTBUS TemMnepartypbl

acrc

cpenHsia pacyeTHasi BENMUmHa pacKpbITUst TPELLWH




g paccTOsiHWE MeXOY XOMyTamu, U3MEPEHHOE MO AJMHE
anemMeHTa
t Temnepartypa 6eToHa
; cpegHss Temnepatypa 6eToHa
bm
' TemnepaTypbl apMatypbl & n &
i, ni;
; Temnepatypa cpeabl CO CTOPOHbI UCTOYHMKA Tenna
;
p TemnepaTypa Bo3flyXa C HapyHOWN CTOPOHbI 3rieMeHTa
]
p TemnepaTypa 6eToHa B LIeHTpe TSHXeCTU NpUBEAEHHOTO
b ceyeHust
-fz; cpenHsa Temnepatypa 6eToHa CxaTol 30HblI CeYeHNs
c
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