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IMpeaucaoBue
Caeenns 0 cBojie NPaBHJI

1 UCITOJIHUTEJIb — AO «HULL «CtpourenbctBo» — HayduHO-HCCIIEI0BATENBCKUN,
POEKTHO-KOHCTPYKTOPCKUI U TEXHOJOTMYECKMH HHCTUTYT O€TOHAa U >Kele300eToHa
uM. A.A. I'BozneBa (HUMKD um. A.A. I'Bo3aeBa)

2 BHECEH TexHu4yeckuM KoMUTEeTOM 10 crangaptuzauun TK 465
«CTpoUTENnsCTBOY

3 TIOATOTOBJIEH k yrtBepxkaeHuto JlemapraMeHTOM TIpaJoCTPOUTEIBHOM
NEATENbHOCTH W apXUTEKTypbl MMHHCTEpCTBA  CTPOUTEIBCTBA M KUJIMILHO-
KOMMYHaJIbHOTO X03s11icTBa Poccuiickoit @eaeparuu (Munctpoit Poccun)

4 VTBEPX/EH mnpukazom M#uHUCTEPCTBA CTPOMTENBCTBA M KWIMILHO-
KOMMYHaJIbHOr0 xo3sicTBa Poccuiickoit @eaepaunn ot 10 nexadps 2019 r. Ne 790/mp n
BBeJIeH B nerictBre ¢ 11 nrons 2020 r.

5 3APETUCTPUPOBAH ®epaepanbHblM areHTCTBOM IO  TEXHUYECKOMY
peryiaupoBanuio U metposoruu (Poccranmapr)

6 BBEJIEH BIIEPBLIE

B cnyuae nepecmompa (3amenst) unu ommensl Hacmosaue2o c600d NPasusl COOMEEMCmeyuee yeeoomieHue oydem
onybaukosano 6 ycmauosiennom nopsaoxe. Coomeemcmeyiowas ungopmayus, yeeoomaeHue u mekcmovl pazmewaomcs
makoice 8 UHOPMAYUOHHOU cucmeme 0owe20 NONb308AHUS — HA OPUYUATLHOM calime paspabomuuka (Muncmpou Poccuu) 6
cemu Humeprem

© Munctpoii Poccun, 2019
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pacrpoCTpaHeH B KadyecTBe O(UIIMAIBLHOTO U3daHus Ha Tepputopuu Poccuiickoit deneparnyu 6e3 paspemeHuss MUHCTPOs
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BBenenue

Hacrosimuit  cBox mpaBuil  pa3paboTaH B LENsAX oOOecnedeHus COOMI0ACHUS
TpeboBannii denepanbHoro 3akoHa ot 30 nexkadbps 2009 r. Ne 384-D3 «Texuuyeckuit
periiaMeHT o 0e30MacHOCTH 3JaHuW W coopykeHuit». Kpome Toro, mnpumeHeHue
HACTOSIIIIETO CBOJIAa MpaBUJl oOecreurBaeT coOoaeHne (eaepaibHbIX 3aKOHOB OT 22
uionst 2008 1. No 123-®3 «TexHuueckuil periiaMeHT O TpeOOBaHUSAX TOKApHOU
oe3omacHocTn», oT 29 uroHa 2015 1. Ne 162-®3 «O cranmaptuzanuu B Poccuiickoi
Oenepanum.

Csop npaBun pazpaboran AO «HULL «CtpoutensctBo» (PyKOBOIUTENb PabOThl —
kaua. TexH. Hayk M.C. Ky3neyosa, TIaBHBIA KOHCYJIBTAHT — JI-p TEXH. HayK, podeccop
A.®D. Munosanos, ucionaurenu: B.I". Pabuenkosa, FO.C. Panzuna).
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CBO/J ITPABUJI

BETOHHBIE U )KEJE3OBETOHHBIE KOHCTPYKIIUU
IIpaBuia obecneyeHnsi OTHECTONKOCTH H OTHECOXPAHHOCTH

Concrete and reinforced concrete structures.
Rules for ensuring of fire resistance and fire safety

Jlata BBenenusi — 2020-06-11

1 O6snacTe mpuMeHeHHS

Hacrosuii cBoa paBuil yCTaHABIMBAET TPEOOBAHUS K IPOEKTUPOBAHUIO OETOHHBIX
U JK€J1€300€TOHHBIX KOHCTPYKLUH, 00€CTIeYnBaIOIIIE OTHECTOMKOCTh U OTHECOXPAHHOCTD
IIPU BO3JICHCTBUU CTAHJAPTHOTO TEMIIEPATYPHOrO PEXHUMA MOKapa.

CBoj mpaBuil pacrpocTpaHseTcss Ha OCTOHHBIE M K€I€300€TOHHbBIE KOHCTPYKIUH
’KWIbIX, OOIIECTBEHHBIX U IPOU3BOACTBEHHBIX 3/1aHUM.

CBoJ mpaBUJI HE pacpoOCTPaHIETCs Ha:

- CTaJeXesIe300€TOHHbIE KOHCTPYKIINY;

- Ha KOHCTPYKIIMH U3 )KaPOCTOMKUX OETOHOB;

- KOHCTPYKUUU U3 (pruOpoOETOHOB,;

- KOHCTPYKIIMHU U3 TIOJTUMEPOETOHOB;

- KOHCTPYKIIMHU U3 OETOHOB KPYIHOIIOPUCTON CTPYKTYPHI.

2 HopMaTuBHBIE CCHLIKH

B Hacrosiiiiem cBojie mpaBuIil UCTIOIB30BaHbl HOPMATUBHBIC CCHUIKH Ha CIEAYIOININE
JTIOKYMEHTBI:

I'OCT 15588-2014 Ilnutel  TIEHONOJWUCTUPOJIBHBIE  TETUIOU3OJSIIMOHHBIE.
TexHuueckue yciuoBus

I'OCT 27751-2014 HapeXHOCTh CTPOUTEIBHBIX KOHCTPYKIIMI U OCHOBAHUHU.
OCHOBHBIE MOJIOKEHUS

I'OCT 30247.0-94 (MCO 834-75) KoHCTpyKIMH cTpouTenbHble. MeTobl
UCIIBITAaHUI Ha OTHECTOUKOCTh. O01IMe TpeboBaHus

I'OCT 30247.1-94 KoHCcTpyKIIuM CTpOUTENbHBIE. MeETObl HWCOBITAHUA Ha
OTHECTOMKOCTh. Hecyiue u orpaxxnaronime KOHCTPYKITUN

I'OCT 31310-2015 TIlanenu CTEHOBBIE TPEXCIOWHBIE JKEIE300€TOHHBIE C
s dextuBHBIM yTemmuTeaeM. OOIre TEXHUIECKUE YCIOBUS

I'OCT 319372011 3nanus u coopyxenus. [IpaBuna oOcaea0BaHus 1 MOHUTOPUHTA
TEXHUYECKOTO COCTOSIHUS

HN3panune opunmnanbHoe
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I'OCT 34028-2016 IIpokar apMarypHbIi ISl KEI€300€TOHHBIX KOHCTPYKIIUH.
TexHuyeckue ycioBus

I'OCT P 525442006 IIpokat apMaTypHbIii CBApUBAEMBIN IEPUOUIECKOTO MPOPHUILS
kimaccoB  AS00C u B500C nans  apMupoBaHMs KeI€300€TOHHBIX KOHCTPYKIUH.
TexHuueckue ycioBus

CIT 2.13130.2012 Cuctrembl NpPOTHUBOMOXKApHOW  3amuThl. ObecneyeHue
OTHECTOMKOCTH OOBEKTOB 3aIUTHI (C u3MeHeHueM Ne 1)

CII 14.13330.2018 CHuII 11-7-81* CTpouTenbCTBO B CECMUYECKUX pailoHaX

CI120.13330.2016 CHulI 2.01.07-85* Harpy3ku u Bo3aencTBuUs (¢ H13MEHEHUSIME Ne
1, Ne 2)

CII 63.13330.2018 CHull 52-01-2003 beTtoHHbIE U KeNe300€TOHHBIE KOHCTPYKIIUH.
OCHOBHBIE MOJOKEHUS

CIT 329.1325800.2017 3pmanust u coopyxenus. lIpaBuna oOcienoBaHusi Mociue
noxkapa

CII 432.1325800.2019 IlokpeiTusi orHe3amuTHbIE. MOHHUTOPUHI TEXHHUYECKOTO

COCTOSAHUA

I[IpumMeuanue—Ilpu nonp30BaHUN HACTOSAIIMM CBOJIOM IPaBUII I1€JIECOO0PA3HO MIPOBEPUTH JEHCTBUE CCHITIOYHBIX
JIOKyMEHTOB B HMH(OPMAIIOHHOW CHCTEME OOINEero IOJb30BaHMS — HA O(QUIHAIBGHOM caiiTe (emepansbHOro opraHa
UCTIOJTHUTENIFHOM BIAacTH B cepe CTaHIapTH3aLUK B ceTH VIHTEpHET WM 1O €XerogHoMy MH(OPMALMOHHOMY yKa3aTellto
«HammoHaneHBIe CTaHIApPTHD), KOTOPHIA OIyONMKOBAaH IO COCTOSIHMIO Ha | SIHBaps TEKyIIero rofa, M IO BBIIYyCKaM
eXKeMecsIIHOro MH(popMannoHHOTO yKazaTens «HammoHanbHBIE CTaHIApTHD 3a TEKyIMH roj. Ecim 3aMeHeH CChUIOYHBIN
JIOKYMEHT, Ha KOTOpBIA JaHa HEJAaTHPOBaHHAs CCBUIKA, TO PEKOMEHIYETCS MCHOIb30BATh ACHCTBYIOLIYIO BEPCHIO 3TOrO
JIOKYMEHTA € y4eTOM BCEX BHECEHHBIX B JAHHYIO BEPCUIO M3MEHEHHNH. ECITi 3aMeHeH cChIIIOYHBII JOKYMEHT, Ha KOTOPBIN 1aHa
JTaTUPOBaHHasI CChUIKA, TO PEKOMEHYETCsl HCIOIb30BaTh BEPCHIO ITOT0 TOKYMEHTA C YKAa3aHHBIM BBIIIIE TOI0OM yYTBEP)KICHUS
(mpunsATHA). Ecnu mocie yTBep)KIeHNs HACTOSAIIETo CBOJIA MPAaBIJI B CCHIJIOYHBIN JOKYMEHT, Ha KOTOPHIN JaHa JaTUPOBaHHAS
CCBUIKA, BHECCHO M3MEHEHUE, 3aTparuBalollee MOJOXKEHHE, Ha KOTOPOE JaHa CChUIKA, TO JTO IOJIOKEHUE PEKOMEHIYeTCs
NPUMEHSATH 0e3 y4yeTa JaHHOTO M3MEHEHUs. EciM CChIIOUHBINH TOKYMEHT OTMEHEH 0e3 3aMEHBbI, TO MOJIOKEHHE, B KOTOPOM
JlaHa CCBUIKAa Ha HETo, peKOMEHAYeTCS MPUMEHATh B YacTH, HE 3aTparuBaromeil 3Ty cchliky. CBeeHUS 0 JeHCTBUH CBOJIOB
MIPaBHJI IEJIeCO00pa3Ho MPOBepuTh B DenepanbHOM HHPOPMAIMOHHOM (POHIE CTAHAAPTOB.
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3 TepmuHbBI U onpeeeHUs

B HaCTOAIICM CBOAC IIpaBUJI IMPUMCHCHBI CICAYyronue TCPMUHLBI C
COOTBCTCTBYIOIIUMU OIIPCACIICHUAMM:

3.1 BbICOKOTEeMIIEpaTypHOe Bo3/leiicTBHe mMoxkapa: BoszueiicTBue Temmeparyp
cebiie 200 °C Ha CTpoUTENIbHBIE KOHCTPYKIUH TIPU TMOXkKape, TP KOTOPOM BO3HUKAIOT
TEMIIEpAaTypHbIE  HAMNPSDKEHUS, MOTYT  MEHAThCA  (U3HKO-MEXaHMUYECKHE U
YIPYrOoIIaCTUYECKUE  CBOWMCTBA  MATEPUATIOB  KOHCTPYKUMM W YMEHBIIATHCA
paboTOCIIOCOOHOE CEUCHHE IEMEHTA.

3.2 BbICOKOTeMmepaTypHblili HarpeB: Harpes konctpykuuu coiie 200 °C npu
BO3JCHCTBUAM MOXKapa.

3.3 KpaTKOBpeMeHHbIi  BbICOKOTeMIepaTypHblii  HarpeB. OJHOKpaTHOE
BBICOKOTEMIIEPATYPHOE BO3/ICHCTBUE MOXKapa Ha KOHCTPYKIHUIO MPOJOJIKUTEIIBHOCTHIO OT
HECKOJIBKUX MUHYT JIO0 HECKOJIbKUX YaCOB.

3.4

KOHCTPYKTHBHBI cmocod orHe3amuTbl: OOIMIIOBKa OOBEKTAa OTHE3AIUTHI
MaTepuagaMy WM MHbIC KOHCTPYKTUBHBIC PEIICHUA M0 €T0 OrHE3aluTe.
[TOCT P 53295-2009, nyHKT 3.6]

3.5

HOpMHpYeMbIH (Tpedyemblil) Ipefe] OrHECTOMKOCTH  KeJ1e300eTOHHOM
KOHCTPYKIHUM: 3HAYCHUE TIPEJIENIa OTHECTOMKOCTH.

[1, crates 87, Tabmauia 21]

3.6

OrHECTOMKOCTh CTPOMTEJbHONH KOHCTPYKIMU: CrnocoOOHOCTh CTPOUTETHHOI
KOHCTPYKIIMU COXpaHATh Hecylne W (Win) orpaxkjaromme (QyHKIMH B YCIOBHSIX

nokapa.
[CIT2.13130.2012, nynkr 3.1]

3.7 OrHecOXpaHHOCTH CTPOUTEJIbHOH KOHCTPYKIUM CnocobHOCTh
CTPOUTEIBLHON KOHCTPYKIMU COXPAHATH MOCIIE MOKapa HECylIUe U (WIu) OTpa)aarolie
GyHKIIUM, XapaKTepus3yeT COCTOSHUE PEMOHTOIPHUTOJAHOCTH KOHCTPYKIMH 0e3 ee
YCWJIEHMS TIOCIIE TI0Kapa.

3.8 mnoBpexkaeHHbIH cJ10i 0eToHa: [loBpeXIeHHBIN TTOKapOM, OCITA0IECHHBIN CITOM
O€TOHa, JIETKO YJAISIEeMBbIi TPU TMPOCTYKHMBAHWU TMOBEPXHOCTEH IKEIe300€TOHHBIX
KOHCTPYKITUH MOJIOTKOM (BpPYUYHYIO, 0€3 IPUMEHEHHS JIEKTPOUHCTPYMEHTOB).

3.9
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nokap: HekoHnTponupyemoe ropeHue, IpUIHHSIONIEe MaTepUaIbHbIN yiiepO, Bpe/
KH3HU ¥ 3J0POBBIO TPAXKJIaH, HHTEpecaM 00IIeCcTBa U TOCY1apCTBa.
[2, rmaBa 1, ctaThs 1]

3.10 noBbIlIeHHAs TeMnepaTypa: TeMepaTypa BO3ICUCTBHUS Ha OCTOHHBIC U
xese300eToHHbIe KOHCTpYKIMKU B uHTepBatie oT 50 °C no 200 °C BKIIOUUTENBHO.

3.11

npeaen OTrHECTOWKOCTH KOHCTPYKIHH (3amoJiHeHUs NPoeMoOB
MPOTHBOMOKAPHBLIX mperpanx). I[IpoMeXyToK BpeMeHH OT Hayajia OTHEBOTO
BO3JICUCTBUS B YCJIOBUSAX CTaHAAPTHBIX HCIBITAHUN JO HACTYIUICHHS OJHOTO W3
HOPMHPOBAHHBIX JIJISl TAHHON KOHCTPYKITUH (3aITOJIHEHHS IPOEMOB ITPOTHUBOIIOKAPHBIX
nperpaj) npeaeabHbIX COCTOSIHUM.

[1, ctaThs 2, myHKT 3.1]

3.12

npeaejbHOe COCTOSIHME KOHCTPYKOMH 1O orHecroikocTu: CocTrosiHue
KOHCTPYKIIUH, NPU KOTOPOM OHA YTPAYMBAET CIIOCOOHOCTH COXPaHATh HECYIWE H/WIH
orpaxaarolire QyHKIIUU B yCIOBUAX MOXKapa.

[COCT 30247.0-94, nynkr 3.3]

3.13 mpenes orHecToiikocTH 1Mo nmorepe Hecymei cnocodonoctu (R): Ilpenenproe
COCTOSIHUE HECYIIIEH CTPOUTEIBHON KOHCTPYKIIMHU MPH TTOKape BCIEICTBUE €€ OOpYyIICHUs
WJIM BOBHUKHOBEHUS MPEETbHBIX JIepopMaIiui.

[Tpuwmeuanue— [penensusie negopmarmu onpeaesstor o FOCT 30247.1-94 (npunoxeHue
A).

3.14 mpenes OrHeCTOMKOCTH MO MOTepe TeMJIonu3o0aupymomei cnocoonocru (1):
[IpenensHoe cocTosiHUME Hecyller U (KMu) orpakaarouieid CTPOUTEIIHBHON KOHCTPYKIIUU
MpU TI0XKAape BCJICICTBUE MOBBIIMICHUSI TEMIIEpATyphl HA HEOOOTpEeBAEMOU MOBEPXHOCTU
KOHCTPYKIIMU B cpenHeMm Oosiee yem Ha 140 °C, wiu B J1000M Ipyroil TO4YKe ITOU
noBepxHoctu Oosiee uem Ha 180 °C B cpaBHEHUHU C TEeMIEpPaTypoOll KOHCTPYKIIUHU [0
ucrneiTanus, i Oonee 220 °C HE3aBUCUMO OT TEeMIEpaTyphl KOHCTPYKIMH O
WCTIBITAHMUS.

3.15 mpenea orHecroiikoctu mo mnorepe ueaoctHoctu (E): IlpenensHoe
COCTOSIHUE HECyIIel U (W) OrpakIaoliel CTPOUTEIHHOM KOHCTPYKIMH TP MOXKape B
pesyibTaTe 00pa3oBaHMs B KOHCTPYKIIMM CKBO3HBIX TPEUIMH WM OTBEPCTHH, Yepe3
KOTOpBIE HAa HEOOOTPEBAEMYIO TOBEPXHOCTh MPOHUKAIOT MPOYKThl TOPEHUSI WM TIaMsl.

3.16 coOcTBeHHBIIl mpenesa OrHECTOMKOCTH KeJie300eTOHHOM KOHCTPYKIHM:
[Ipenen OrHecTOMKOCTH, KOTOPHIM OOECTeYMBAETCS MPU TPOSKTUPOBAHUU 3a CYET
MapaMeTpoB  KEJIe300€TOHHOTO  CEYCHHS  KOHCTPYKIMU  (TCOMETpHUS  CEUYCeHWS,
apMHUpOBaHKE, TOJIIMHA 3aIUTHOrO CJI0s OeTOoHa, KjJacchl OeTOHa W apMaTyphl), 0Oe3
MPUMEHEHHUS CPEJICTB OTHE3AITUTHI.

3.17
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CpeACTBO OrHe3amuThl: OrHE3allUTHRIA COCTaB WM MaTepual, oOJadaroiuit
OTHE3aIIMTHON 3(()EKTUBHOCTHIO U IMpEIHA3HAUCHHBINA IJI1 OTHE3AIIUTHl Pa3IMYHBIX
0OBEKTOB.

[TOCT P 53295-2009, nyskT 3.2]
3.18

CTAHIAPTHBINA TeMIePaTYPHbIil pexxum noxkapa: Jlorapupmuyeckas 3aBUCUMOCTb
«TeMrmeparypa — JJIMTEIbHOCTh MOoXKapay.

[[OCT 30247.0-94, nynkr 6.1]

3.19 dakTuyeckuili npeaes OrHeCTOMKOCTH KeJ1e300eTOHHON KOHCTPYKIMU:
[Ipenen OTHECTOHMKOCTH, KOTOPHIM OONagaeT CyHlecTByomas (dKCIUTyaTHpyemasi)
OCTOHHAs WK Kene300eTOHHAS KOHCTPYKITHS, B TOM YHCJIE C YIETOM €€ TEXHHUYECKOTO
COCTOSIHHS ¥ HAJTWIHS OTHE3AIMUTHBIX TOKPBITHH.

3.20 kpuTHUyecKkasi TeMIepaTypa HarpeBa apMmarypbl: TemrepaTypa Harpesa
pacTSHYyTOM apMmaTypbl, MOpH KOTOPOM MPOUCXOAUT OOpYyIIeHHE U3rudaeMoil
KeJIe300€TOHHON KOHCTPYKITUU TP TTOXKape.
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4 OO0mHe MOJIOKEHUA IO 00eCIEeUYCHHUI0 OTHECTOMKOCTH KeJe300€TOHHBIX
KOHCTPYKI UM

4.1 Ilpu npOEKTUPOBAHUU JOJKHBI OBITh MOATBEPKIACHBI MTPEAEIbl OTHECTOMKOCTH
&KeJIe300€TOHHBIX KOHCTPYKUMWA [JIsl YCTAHOBJIEHHS BO3MOXHOCTH HMX INPUMEHEHHS B
3MaHUSIX W COOPYXKEHUSIX 3aJaHHOW creneHu orHectoiikoctu no CII 2.13130.
Knaccudukanus 3qanmii, COOpyKEHUN U TTOKAPHBIX OTCEKOB M0 CTENIEHU OTHECTOMKOCTH
U TIOPSIJIOK ONPEIeNICHHs CTENICHH OTHECTOMKOCTH ycTaHOBIeHHI B [1, ctateu 30, 87].

4.2 CornacHo MoKapHO-TEXHUUECKOM KIacCU(PUKAIIMU IO OTHECTOMKOCTH [1, cTaThs
35] pa3nuyaroT TpH MPEeACIbHBIX COCTOSHUS, XapaKTePU3YIOIIMX HACTYILICHUE IPEICIIOB
OTHECTOMKOCTH CTPOMTEIBHBIX KOHCTPYKITUH: MTOTEPsl HEeCyIlel crmocoOHoCTH R, moreps
TerIon3oJupytomei crnocodHoctu |, moreps mnenoctHoctu E. [Ipu3Haku mpenenbHBIX
cocTostHuM onpeaeneHsl B pazaene 8 [OCT 30247.1-94.

XapakTepuUCTUKa  OTHECTOMKOCTH  OTHOCHUTCS  TOJIBKO K  CTPOUTEIBHBIM
KOHCTPYKITUSIM U HE OTHOCUTCSI K CTPOUTENIbHBIM MaTepuagaM. CTpOUTEIbHBIE MaTEPUATIBI
XapaKTepU3YyITCS MOXKAPHON OMaCHOCTHIO.

4.3 HopMupyeMmble 3Ha4eHHI IPEIEIOB OTHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKIIUH
npuBeneHbl B [1, Tabmuma 21] B 3aBHCHMMOCTH OT CTEIIEHHW OTHECTOWKOCTH 3JIaHUM,
COOPYKEHUU U MOKAPHBIX OTCEKOB.

JUIsi HeCcylmuMX CTEp:KHEBBIX KOHCTPYKUMN (KOJOHHBI, Oanku, (hepMbl, MPOTrOHBI,
paMbl, apKH, CBSI3€BbI€ KOHCTPYKIIMH), a TaKXKe JJIsl Mapilied U IJIOIMIAI0K JECTHUYHBIX
KIIETOK pErJaMEHTHPYETCS OJMH TMpelaed OrHECTOMKOCTH 10 TMOTEepe HeCcyllen
criocoOHocTH R.

JIisi HeCcymuX KOHCTPYKIUN CTEH, IUIUT TEPEKPBITUN, HACTUIOB (B TOM 4YHUCIE
MIPOTUBOIIOKAPHBIX ) PETIIAMEHTUPYIOT TPH MpeJiesia OTHECTOMKOCTH: 10 MOTEpe HEeCyIIeH
crocoOHOCTH R, 1Mo moTepe TermIon30upyroIiei crnocooHocTH |, 1o moTepe 1eI0CTHOCTH
E.

JI71s1 Hapy>KHBIX HECYILIUX CTEH W TUIMT MOKPBITUSI PErIaMEHTUPYIOTCS JIBa Mpesena
OTHECTOMKOCTH: 10 OTEPE HECYIIeH cocoOHOCTH R U 1o moTepe 1enocTHoCTy E.

JI1s1 Hapy>KHBIX HEHECYILUX CTEeH perjaMeHTUPYETCS OIUH Mpeei OTHECTOUKOCTH
IO TIOTEPE LEIOCTHOCTH F.

JI71s1 HeHeCcylMX BHYTPEHHUX CTE€H U MEPETrOpOoJA0K PEerlaMeHTUPYIOTCS JIBa Mpeiesia
OTHECTOMKOCTH: O MOTEPE TEIIOU30JIUPYIOIIEH crtocoOHOCTH | 1 O moTepe 1eT0CTHOCTH
E.

44 K  xene300€TOHHBIM  KOHCTPYKIMSIM,  BBIMOJNHSIOMMUM  (DYHKITUU
MIPOTUBOMOKAPHBIX MPErpaja, OTHOCATCS MPOTHUBOIOKAPHBIE CTEHBI, NEPEKPBITUS U
neperopojiki. OTHECTOMKOCTh JKENe300€TOHHOW KOHCTPYKIIMU TPOTHUBOIIOKAPHOMN
Mperpaapl ONPEAEAETCS] OTHECTOMKOCTBIO!

- OrpaXKJIarOLIEH YaCTH ITPOTUBOMNOKAPHOMN ITPErpaspl;

- KOHCTPYKIIUH, 00€CTIEUYNBAIOIINX YCTOWYUBOCTH TPOTUBOIIOKAPHON TIPETPAIBI;

- OMIOPHBIX KOHCTPYKILMH JJIs1 TPOTUBOMOXKAPHOU MPErpabl;

- Y3JI0B MPUMBIKAHUA U COMNPSHKEHUS] MPOTUBOMOXKAPHBIX MpErpag co CMEXKHBIMU
KOHCTPYKITUSIMH.
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Hopmupyembie mpenensl OTHECTOMKOCTH W THUITBI JKEJI€300€TOHHBIX KOHCTPYKITUH,
BBITTOJTHSIOMNX ()YHKIIMY TIPOTHBOTIOKAPHBIX MPeTpal, IpuBeAeHkI B [1, Tabnuma 23].

[Ipenensl OrHECTOMKOCTH 3KeI€300€TOHHBIX KOHCTPYKIUH, OOECHeUYnBAIOIINX
YCTOWYMBOCTb, W/WIHM OIMOPHBIX ISl MPOTHBOIIOXKAPHOW TMpPErpaabl, a TaKXKe Y3JIOB
COMPSDKEHUST Tperpaj; co CMEXKHBIMU KOHCTPYKIMSIMH MO mHpu3Haky R, a y3moB
NpUMbIKaHUS — Mo npu3Hakam El, nommkHBl OBITH HE MEHee Mpejesia OTHECTOMKOCTH
IPOTUBONOKAPHOU MPErpaibl.

4.5 TIpoekTUpOBaHHE >KEJIC300CTOHHBIX KOHCTPYKIIMH JIOJDKHO OCYIIECTBIISATHCS
TakuM 00pa3oM, 4YTOObI COOCTBEHHBbIC W/WIIM (DAKTUYECKHE TIPEAeNIbl OTHECTOMKOCTH
KOHCTPYKIIUH ObUIM HE MEHEe HOPMHPYEMbIX 3HaueHui [1, tabmuusl 21, 23]. IIpu sTom
OTHECTOMKOCTh JO/DKHA OOCECIEYMBATHCSA 3a CYET PAlUOHATHHOTO KOHCTPYHUPOBAHHS
CEYCHMS JKEJIe300€ TOHHOW KOHCTPYKITNH, 0€3 MPUMEHEHHS OTHE3AIUTHBIX CPEICTB.

[IpuMeHeHre CpeICTB OTHE3AMUTHI JTSI KEIe300€ TOHHBIX KOHCTPYKIIHHN TpeOyeTcs B
HEKOTOPBIX CIICIIHAIIBHO OTOBOPEHHBIX CITyJasX COTJIacHO pazzaemy 11.

4.6 TlonTBepKJACHWE COOTBETCTBUSA (DAKTHUCCKUX IMPEIEIOB OTHECTOMKOCTH
KEJIe300CTOHHBIX ~ KOHCTPYKIIMA  HOPMHPYEMBIM  3HAYCHHUSIM  IPOU3BOJUTCS B
COOTBETCTBHH ¢ [1, cTaThs 87].

4.7 PacueTHO-aHAIIMTHYCCKHE MCTOJAbI OIICHKH OTHECTOMKOCTH JKEJIe300CTOHHBIX
9JICMCHTOB, IIPpUBCIACHHBLIC B HACTOAIICM CBOJC IIpaBUJI, OCHOBAHbl Ha PC3yJibTaTax
MHOT'OYHCJICHHBIX HCCJ'IC,Z[OBaHI/Iﬁ 1 OTHEBBIX UCIIBITAHUM.

4.8 BrinosHEHHE PacucToOB OTHECTOMKOCTH >KeJIe300€TOHHBIX KOHCTpYK]_II/Iﬁ C
IIPUMCHCHHUCM IIPOI'paMMHBIX KOMIIJICKCOB BO3MOZKHO TOJIBKO IIOCJIC anp06auHH
PE3YIBTATOB IIPOIrpaMMHBIX PACUCTOB OI'HCBBIMU HCIIBITAHUAMHA, IIPOBCACHHLIMHU B
HUCHBITATCIIBHOM ICHTPC.

5 CpoiicTBa 0eTOHA M apMATYPbI IPH OTHEBOM BO3/1€iCTBHH U MOCJIe HEro
bemon

5.1 HopmartuBHbie Rp, u pacuetrHoie Rp, Rpser cOmpoTuBiieHHs: 6eToHa OCEBOMY
CKaTUIO (IPU3MEHHAsl MPOYHOCTh) U pacTKEHUIO Rym, Rot B Rptser, HAUATBHBIN MOIYIb
ynpyrocta E, u MoAynb Aedopmanui 0eToHa Ipu CKaTUH Ep, ciaeayeT MpUHUMATH 110
ACHCTBYIOIMM HOPMATHBHBIM JJOKYMEHTAM TI0 PacueTy KeJIe300€TOHHBIX KOHCTPYKITUH.

[Ipu mnoxape Kene300€TOHHBIE KOHCTPYKIMH B HAarpy)k€HHOM COCTOSTHUHU
MOJIBEPIraloTCsl  KPaTKOBPEMEHHOMY  BBICOKOTEMIIEPATYPHOMY  HarpeBy, KOTOPBIi
M3MEHSIET CBOICTBA OETOHA.

M3MeHeHrne HOpMaTUBHOTO ¥ PACUETHOTO CONPOTUBIICHUN OETOHA Ha OCEBOE CXKATHE
C YBEJIMYECHUEM TEMIIEPATYPhl yUUTHIBACTCS KO (DHUIIMEHTOM yCIIOBUI PaObOTHI OETOHA Yt

Ront = Rbn Yot ; Rp.tem = Rp Yot 5 Rp.sert = Rpser Yot - (5-1)

3naueHue kodhPuimenTa ycioBuil paboThl Yht IPUHUMAIOT IO CPEAHEH TeMrepaType
OeToHa MpH pacyere

ckartoit 3061 — 1o Gopmyiiam (8.10), (8.11), (8.25) — (8.27), (8.35), (8.36);

c)kaTor moJku — 1o opmyite (8.16);
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ckaroro peopa — mo popmyaam (8.17), (8.18), (8.21);
MoTepeyHoro ceueHus — mo gopmyie (8.23);
B 30HE aHKEPOBKH — 110 popmyie (8.15).

5.2 3HavyeHuss KO3()PUIMEHTOB YCIOBUI pabOThI HAa CXATHE Yy OCETOHOB
YCTaHABIIMBAIOTCS JKCHEPUMEHTaNbHO. JIIsi TsDKEenmpIX OETOHOB HA CHUJIMKATHOM H
KapOOHATHOM 3alOJIHUTENSAX, a TaKkke I KOHCTPYKIIMOHHOTO KepamM3WTOOETOHA
KO2(PPHUIIMEHTHI YCIOBUH pabOThI Ha CKATHE Ypt TIPUBEICHBI B Ta0IUIIE 5.1 B 3aBUCUMOCTH
OT TEMIIEpaTyphl HarpeBa OEToHa.

Taonuna 5.1
3HaueHue KO3PPUITUSHTOB Yot, Pb U Qb,cr A1 OETOHA TIPU
Bun 6etona Koaddumument temriepatype, °C
20 200 300 400 | 500 600 700 | 800
. 10 098 | 09 | 0851|080 060 | 0,20 0,10
Tsowensi, Ha s 10 | 095] 09 [o080]|070 | 050 | - -
ey Bo 1,0 | 0,70 | 0,50 | 0,40 | 0,30 | 0,20 | 0,20 | 0,05
Qb,cr 1,5 3,0 57 90 | 13,0 | 19,0 — —
T ke, Ha - 10 1,0 09 (09 |08 | 065 | 030 | 0,15
5 ’ 1,0 09 | 09 | 085 | 0,80 | 0,60 — —
N Bo 10 | 0,75 | 055 | 045 | 0,35 | 0,25 | 0,15 | 0,10
Qb,cr 1,2 2,4 4,6 7,2 | 10,0 [ 15,0 — —
10 10 10 09 | 08 | 0,70 [ 0,50 | 0,25
KOHCTPYKLHOHHBIi Tt 10 | 10| 10 | 10 | 095 | 080 | - _
KepaM3UuTOOETOH By 1,0 0,85 0,80 0,70 | 0,60 | 0,45 | 0,30 | 0,15
Qb.cr 0,7 3,2 5,9 92 | 135 | 20,0 — —

IIpumMeuanus

1 3HaueHus KO3(pQPHUUUEHTOB Yht HaA 4epTOd M Py HpUBEnEHBI Uil OETOHAa B HArpETOM COCTOSHUU U
MPUMEHSIFOTCS TIPH pacyeTe OrHECTOWKOCTH.

2 3HavyeHust KOOQPHUIMEHTOB Yot IO/ YEPTOU U Qp,cr TPUBEIICHBI I OETOHA MOCIIE HAPEBA B OXJIAXKICHHOM
COCTOSIHUH W MIPUMEHSIOTCS TIPU pacdeTe OTHECOXPAHHOCTH.

3 3navenus koddduuneHTa By mocie Harpesa paBHHI 1.

4 3HavyeHus1, IPUBEJCHHBIC B HACTOSIIEH TaOIHIIe, paCIPOCTPAHSIIOTCS Ha OETOHBI KJIaccoB He BbIe B55.

5 Jlns BbICOKONpOYHBIX OeToHOB kiaccoB B60 u Bbime koadduimentsr ycnouii paboThl criemyer
OIIPEJEIISATh SKCIEPUMEHTAIIBHO.

5.3 HopmatuBHbie Ry 11 pacueTHbIe Ryt 1 Rptser COMpOTHBIIEHNUS O€TOHA PACTIKEHUTO
IIPH OTHEBOM BO3JCHCTBUHM TakXe H3MEHSIOTCSA. VM3MeHeHHe cOnmpoTHBICHUN OeToHa
PaCTSDKCHHUIO C yBEIMYCHHUEM TEMIIEpaTyphl HArpeBa YYHUTBHIBAIOT KOA(DPHUIIMEHTOM
yCJI0BUM pabOThl OETOHA HA PACTSIKEHUE Yptn

Rbtnt = Romn Yott;  Robtt = RotVott;  Rotsert = Rbtser Vott - (5.2)

[Ipu pacuere kene300€TOHHBIX AJIEMEHTOB Ha JICHMCTBHUE MOMEPEUHbIX CUJ 1o 8.24
3Ha4YEHUS KOADPUIIUEHTA Yyt IPUHUMAIOT IO CPEIHEN TeMIiepaType OeTOHa CEUeHMs], TPU
pacueTe yCwius B 30HE aHKEpOBKH 110 Gopmydie (8.15) — mo Temmeparype aHKepyrOIIero
CTEpIKHS apMaTyphbl.

3HaueHus: Kodp(UIMEHTa Ypt NPU KPATKOBPEMEHHOM BO3ACUCTBUU TEMIIEPATyp
MPUHUMAIOT 110 Tabmure 5.2.
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Taonuna 5.2
3nauenue ko3P uirienTa yo mpu TemmepaType Harpena, °C
Brx Gerona 20 [ 50| 100 | 150 | 200 | 300 | 400 | 500 | 600
TspxenpIi, Ha CUIIMKATHOM U
KapOOHATHOM 3aIOJTHUTEIISX, 1008|075 | 0,7 | 065 | 05 0,35 0,2 0,05
KOHCTPYKIIMOHHBIH KEpaM3UTOOETOH

5.4 Temnepartypy HarpeBa OETOHAa ONPENEISAIOT TEIUIOTEXHUYECKHM pacyeToM B
COOTBETCTBUH C pa3/iesioM 6 miu no npuioxeHusm A u b. Cpegnioro TemmnepaTypy OeToHa
CKaToOW 30HBI lpm, PACIOJIOKEHHOH y O00OrpeBaeMOM T'paHH CEYEHHS, JOIYCKAETCS
NPUHUMATh

pu x; < &g Nor — Mo TeMreparype O0etona, Ha pacctosaun 0,2No 1 uts T 0,1ho; 0T
CXKAaToW IPaHU CEYECHUS;

pu xt > Eg ot 1 xt = hp — Ha paccTosHum 0,5X; OT C)KATOM IPaHU CEUCHUS.

CpenHioro Temriepatypy OeTOHa CKAaTOH 30HbI y HEOOOrpeBaeMOil I'paHU CEUEHUS
OaJIKM MPUHUMAIOT IO PUCYHKY 5.1.

(o]
tn C
600
150
120"\ 180 240 mun
400 %0
60
45
\
30
200 s\
\
k\i\
kshl
0 100 200 300 400 500 600

[[IupuHa 6aynku, MM

Pucynok 5.1 — Cpennsisi TeMneparypa 0€eToHa C:KaToil 30HbI (Y He000orpeBaemMoi
CTOPOHBI) B 0aJIKe NPH TPEXCTOPOHHEM HArpeBe M [UIUTEJbHOCTH CTAHAAPTHOIO
TeMIIePaTypHOro pexuma noxapa ot 30 1o 240 mun

5.5 Ilpum pacuere OrHECTOMKOCTH W3MEHEHHUE 3HAYEHHUS HA4YaJIbHOTO MOMIYJIS
YOPYTOCTH TPU KPATKOBPEMEHHOM BBICOKOTEMIIEPATYPHOM HArpeBe C YBEIUYCHUEM
TEeMIIepaTypbl YUYUTHIBAIOT KOdpurtmenTom Py

Eot = En o - (5.3)
3nauenue kodpdurmenta P, mpuHUMAIOT 10 TabdauIe 5.1.

5.6 Ilpu pacyeTe OrHECOXPAHHOCTH KEIE300€TOHHON KOHCTPYKIIUH TI0 MPEACIbHBIM
COCTOSIHUSIM BTOpPOH TPYyNIbl Ha MPOJOJDKUTEILHOE JCHCTBHE HArpy30K 3HAYCHHS
HayaJbHOT0 MO Aedopmaliuii 6eToHa onpeestoT o hopmylie

Eb: = Eo/ (1 + Qocr). (5.4)
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KoaddunmenT nonsydectu 6€TOHA @p cr TOCIIE HArpeBa MPUHUMALIOT 1o Taduie 5.1.

5.7 Ilpm wHarpeBaHuum OETOHAa €CTECTBEHHOM BJIAXKHOCTH €ro TeMIIepaTypHas
aedopMmaisi COCTOUT U3 JABYX BHJAOB: OOpaTMMOW — TEMIIEpPAaTypHOE pacIIMpEeHHE U
HeoOpaTUMOH — TeMIepaTypHas ycaaka.

3HaueHuss KOY(PPUIMEHTOB TeMIepaTypHOl nedopManuy pPACIIUPEHUS  Olpt
MIPUBECHBI B TA0IUIIE 5.3 ¥ TEMIEPAaTyPHOU YCAIKH Ocs — B Tabnmiie 5.4.

Taonuna 5.3

Koadduuuent remnepaTypHoro pacmuperusi 6etona

Bup 6erona obt*10°®, °CL, mpu Temmeparype 6erona, °C
20-50 100 300 500 700-1100

Tskenpld, Ha CHINKATHOM 9 9 8 11 145
3aMoJIHUTENe

Tspoxenslid, Ha KapOOHATHOM 10 10 9 12 155
3aMoJHUTENe

KoHncTpykunoHHbIH 8,5 8.5 7 5.5 45
KepaM3uTOOETOH

[Ipumeuvanue — JlagAable pacCOpOCTPAHSIOTCS Ha OSTOHBI KJIAaCCOB He BhIme B55.

Taonuna 5.4
Ko>ddurmenT TemnepaTypHoii ycaaxn 6etona acs'10°, °C, mpu
Bun Gerona temreparype 0erona, °C
20-50 100 300 500 700-1100
TsoxenpIil, Ha CHIIMKATHOM 0.5 1,0 1,0 18 68
3aI0JIHUTETIE
Tsoxensli, Ha KapOOHATHOM 05 15 11 13 15
3aIOJIHUTENE
KoHcTpyKIIMOHHBIM 2 5 15 15 15
KEepPaM3UTOOETOH ' ’ ’
[Ipumeuanue — JlaHHBIe pacpoCTpaHsIOTCs HAa OETOHBI KJIACCOB HE Bhilie B5S.

5.8 B tabmumax 5.1-5.4 mnpuBeneHbl gaHHbIE 00 W3MEHEHUU NPOYHOCTHBIX H
neOpMallMOHHBIX XapaKTePUCTUK TSKENbIX OCTOHOB Ha CHUJIMKATHOM U KapOOHATHOM
3aMoJHUTEINE, a TAKKEe KOHCTPYKIIMOHHOTO KEpaM3UTOOETOHA KJIacCOB He BhIlie B55 mpu
KPAaTKOBPEMEHHOM BO3/ICHCTBUU MOBBIIIEHHBIX M BBICOKHUX Temmeparyp. g apyrux
BUJIOB OETOHOB, B TOM UYHCJE BBICOKOMPOUYHBIX OETOHOB, 3TH XapPaKTEPUCTUKHU
HEO0OXOAMMO ONIPENIETISATh HKCIIEPUMEHTAIBHO.

5.9 OtHOocutenpHbIE AedopMaliy ckaTus OETOHA IPU OJTHO3HAYHON pPaBHOMEPHOM
BIIOPE € U ITPH IBYX3HAYHOM 3IIOPE B HOPMAJIBHOM CEYEHMH Epp B 3aBUCUMOCTH OT BUJA
pacueTa (Ha OTHECTOHKOCTD WJIM OTHECOXPAHHOCTh) IPUHUMAIOT 10 Tadiuie 5.5.

OtHocutenbHble AehopMallud  OOBIYHOTO TSDKEJIOr0o OETOHa Ha CUJIMKaATHOM
3aMoJHUTENE NMPUBEIEHBI B TA0IUIE 5.5 U MPUMEHUMBI MPU pacuyeTax OrHECTOMKOCTU U
OTHECOXPAHHOCTH CHKAThIX 3JIEMEHTOB.

10
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Tabnuma 5.5
Haunmenbmas OTtHocurenbHbIe AeopMani 0OBIYHOTO TSKEIOTO OETOHA HA CHIIMKATHOM
TeMIIeparypa 3aIIOJIHUTEIIC MIPH CXKATUHU M pacyeTe Ha
Harpesa cxaroro OTHECTOWKOCTh OTHECOXPAHHOCTh
OCTOHA B CCUCHUMH,
°C €b1,red €n0 €2 €b1,red €n0 €n2
20 0,0015 0,0020 0,0035 0,0028 0,0034 0,0048
100 0,0019 0,0025 0,0044 0,0035 0,0043 0,0060
200 0,0026 0,0035 0,0061 0,0049 0,0060 0,0084
300 0,0038 0,0050 0,0088 0,0070 0,0085 0,0120
400 0,0049 0,0065 0,0114 0,0091 0,0111 0,0156
500 0,0068 0,0090 0,0158 0,0126 0,0153 0,0216

IIpumMmeuanus

1 JlaHHBIC PACIIPOCTPAHSIOTCS Ha TSXKENbBIN OSTOH Ha CHJIIMKATHOM 3aIlOJHHUTENE Kilacca He Bhime B55.

2 Jlns apyrux BHIOB U KJIacCOB OCTOHOB OTHOCHTENBHBIC JehopMaliiu OCTOHA IMPH CXKATHU CICAYCT
OTIPEETISITh SKCIIEPUMEHTAIBHO.

Apmamypa

5.10 HopmaruBnbie Rg,, pacuetHsie Rs, Ry 3HaUEHUS CONMPOTUBJICHUNM apMaTyphl U
MOJTYJIsI yIPYTOCTH apMaTyphl Es Tpyu HOpManbHON TemiepaType ClIeAyeT IPUHUMATD 110
JEeHCTBYIOIITUM HOPMATHUBHBIM JIOKYMEHTAM.

5.11 Tlpu KpaTKOBPEMEHHOM BBICOKOTEMIIEPATYPHOM HArpeBe IMPOYHOCTHBIE U
nehopMaliOHHBIE CBOMICTBA apMaTypbl U3MEHSIOTCS.

5.12 W3MeHeHHE CONPOTUBIICHUS aApMAaTypbl PACTSDKEHHIO M CXKATHIO IIPH
BBICOKOTEMIIEPATYPHBIX BO3JEHCTBHUAX YYUTHIBAIOT KOY(PPHUIMEHTOM YCIOBUM PabOTHI
Yst = ¥'st IO OpMyIaM:

Rent = Rsant , Rst = I:es'Yst , (55)

Rsct = Rsc’Y'st , Rswt = st'Y'st . (56)

5.13 H3menenuwe MoOJIyssi YHNPYrOCTH apMaTypbl C TOBBIIIEHUEM TEMIIEpaTyphl
YUYUTBIBAIOT KOG HUIIUEHTOM [

Est = EsPs. (5.7)

5.14 KoaddunueHTs! ycnoBuil pabOThl apMaTypbl OMPEEISIOTCS OMBITHBIM ITyTEM
JUISL  apMaTypbl KaXJ0ro BHJA. OKCIEPUMEHTAIBHO YCTAHOBJIEHO, YTO CIOCO0
MIPOU3BOJICTBA apMATypPhl OKA3bIBACT CYIIECTBEHHOE BIIUSIHUE HA U3MEHEHHUE €€ CBOWCTB
MIPHU BBICOKOTEMIIEpATYpHOM HarpeBe. Pexomenayempie 3HaueHUst KOOPGUITUESHTOB Vst U s
MIPUBECHBI B TA0IUIIE 5.6 B 3aBUCUMOCTH OT TEMIIEPaTyphl HarpeBa PacTSHYTOH U C:KaTON
apMaTyphbl.

11
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Taoaumna 5.6

Kosdbdu- 3HaueHue K03(PpPHUIHEHTOB Yst, s IpU HArpeBe
Kiiacc apmMaTypel LIHEHT apMatypsl 10 TeMieparypsl, °C
20 | 200 | 300 | 400 | 500 | 600 | 700 | 800
Vet 10| 10 | 10 | 0,85 0,60 | 0,37 | 0,22 | 0,10
A240, A300, A400, A500 10/10 1010 )10] 10 ]092]0,8
Bs 1,0/092 090|085 080|077 | 0,72 | 0,65
Vet 10| 10 (096|080 0,55 |0,30| 012 | 0,08
A600, A800, A1000 1010|210 | 10 |0,86|0,66 | 0,56 | 0,46
Bs 1,0 0,90 | 0,85|0,80 | 0,76 | 0,70 | 0,66 | 0,61
I[Iposonounas B500, Bp1200, Bp1300, Vst 10| 1,0 | 090 | 065|035 0,15 | 0,05 | 0,02
Bp1400, BplSOO 1 KaHaTHasda K1400, 110 110 110 019 018 016 0!5 0!4
K1500 Bs 1,0/094 0,86 |0,77 | 0,64 | 0,55 | 0,45 | 0,35
10| 10 | 10 | 092|087 |0,76| 0,39 | 0,18
* A500C mapku 251°2C ropsiuekaranas Vst 10/10 |10 )10 | 10| 10 |09 0,80
['OCT P 52544-2006 10 10| 10 | 099 (094|093 |0,77 | 0,60
Bs "~ 10991099]099]098]0,98|0,97 0,97
10092084 |0,76|082|069|042|0,13
* A600C mapku 1812CD Tst 1,0/09 093097 |100]092|0,84 0,63
TEPMOMEXaHUYECKH YIIPOUYHEHHAs 10 0991099 091|091|083]| 0,72 | 0,65
Bs " 1098]098]098]098|0,94 0,94 0,92
* 10097094 |087|085|0,72|043 | 0,17
Te‘;‘; g&gxﬁiiﬁifgsmemaﬂ Vst 10| 1,0 | 1,0 | 1,0 | 0,98 | 0,97 | 0,90 | 0,61
093|088 | 0,82 | 0,67
* B500C mapku Ct3I'mic 10|10 |10 | 10| 10 |081|0,33|0,18
TOCT P 525442006 Y 10| 10|10 10| 10 |085|038]019
xoJnoHoaAepopMHUpOBaHHas, 097 | 091 | 063
CTEpXKHEBas, THaMETPOM He MeHee 12 Bs 1010 |10 | 10| 10 0197 0:91 0:63
MM

* Knacchl apMaTypbl IPUMEHUTENBHO K KOHKPETHBIM MapKaM CcTajield COBpEeMEHHOTO CIIoco0a MPOr3BO/ICTBA.

IIpuMevanus

1 3naveHust KOOXPPUIUEHTOB Vst U s HAJ YEPTOH JaHBI B HATPETOM COCTOSHHMH, H OHU UCIIOJIB3YIOTCS TIPH
pacuere OrHeCTOHKOCTH.

2 3HaueHne KOIPQUIMEHTOB Yst M s MO YEPTOH JIaHBI B OXJIQKICHHOM COCTOSIHHHM TOCJI€ HArpeBa, U OHH
UCTIOJIB3YIOTCS TIPH PAcueTe OrHECOXPAHHOCTH.

3 3naueHus kod¢p¢unmeHTa s ykazaHHble 0e3 APOOHBIX YHCEN, IPUMEHUMBI U HArPETOr0 COCTOSHHS
apMaTypbl. 3HaueHus Ko3(duirenTa Ps mociie HarpeBa B 0XJIaXI€HHOM COCTOSIHUY, IPUHSTH PaBHBIMU €INHHLIE.

4 ]lnsg WHBIX BUJOB apMaTypbl M KIAcCOB apMaTypHBIX CTaJleil COBPEMEHHOI'O CIoco0a MPOU3BOJICTBA
K03(pULIHEeHTHI yCII0BUH pabOTHI IPH HATPEBE U B OXJIAXIEHHOM COCTOSHUM I10CIIe HAarpeBa CIEAYET ONpPeAesTh
9KCHEPUMEHTAIIBHO.

5.15 OtHocutenbHble AedopMali YIJIUHEHUS apMaTypbl € MNPU JTOCTHKEHHUU
HANPSDKEHUEM pacyeTHOTO CONMPOTUBIICHUS ONPENETSIOT Kak yIpyrue 1no gopmyse

850 = Rst/ Est . (58)

5.16 KoadpdummeHT TemneparypHOro paciidpeHusi apMaTyphbl Ogst C TOBBIIIICHUEM
TEeMIIepaTypbl BO3pacTacT M NpeBbIMaeT KodDPUIMEHT TemmeparypHoul nedopmaruu
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o6etona. KoaddurmeHTsl TeMIiepaTypHOTO PACIIUPEHUS apMaTyphl Ost MPUA PA3TUIHBIX
TeMIepaTypax HarpeBa MpUBEICHbBI B Ta0IUIIE D.7.

Taonuma 5.7

Ko>((UIMEHT TeMIIepaTypHOTO PACIIMPEHHs apMATYPh
05108, °C, npu Temmepatype, °C

20 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800

Kitacc apmatypsl

A240, A300, A400, A500,
A540, A600, A800, A1000;

XonoguoaehopMupoBaHHas
npoBoJiovHas kiaaccoB B500, 115 | 12,0 | 125 | 13,0 | 135 | 140 | 145 | 150 | 155
Bp1200 — Bp1500 u crepxueBas
kiacca B500C;

Kanarnas: K1400, K1500

6 OcHOBHbIEC TM0JI0KEHUSI TeIIOTeXHHUYEeCKOro pacyeTa Kejie300eTOHHBIX
KOHCTPYKI UM

6.1 Jlns pacuera mpenena OTHECTOMKOCTH KEJI€300€TOHHBIX KOHCTPYKIIHIMA
HEOOXOJMMO 3HATh paclpeeleHue TeMIlepaTyp MO OETOHY IONEPEUYHOro CEUYECHHUS
AJIEMEHTA OT BO3JACHCTBUS CTAaHAAPTHOTO TEMIIEpaTypHOro pexuma noxapa mno 'OCT

30247.0.

6.2 Pemienue 3a1a4n HECTAIMOHAPHOM TETUIONPOBOAHOCTH CBOJIUTCS K ONPEIEIICHUIO
TeMIiepaTypbl 6eToHa B JIFOOOH TOYKE MOMEPEYHOr0 CEYCHUS PJIEMEHTA /I KOHKPETHBIX
MPOMEXYTKOB BpPEMEHHM OT Hauvajga HarpeBa. DyHKIMOHAIbHAs 3aBUCHUMOCTD
TeMmmepaTypbl B TBEpPABIX TeJlaXx OT BPEMEHU OMNuUChIBaeTCs JuddepeHnaIbHbIM
YpaBHEHUEM TEIUIONPOBOJHOCTH MPU HEIUHEUHBIX TPAHWYHBIX YCJIOBHUSIX U CJIOKHOM
mpolecce TeIIo- U maccomepeHoca. PacdeTsl mporpeBa CEUYeHUM Kene300€TOHHBIX
KOHCTPYKIIUH BBITIOHSIOT, KaK MPABUJIO, C MPUMEHEHUEM KOMITbIOTEPHBIX MPOTPAMM.

ANTOpUTM pacyeTa MNpeCcTaBisieT coOOOM CUCTEMY YpaBHEHUH MJid OIpenesieHUs
TeMIepaTypbl B KaXJOM Yy3Jie HaKJIaJblBA€MON Ha CEUEHHE KOOPAWMHATHOM CETKH.
KoopnunatHas ceTka HakJIaJIbIBaeTCs TaK, YTOOBI €€ Y3JIbl PACIoarajJnuch HE TOJBKO IO
TOJIIMHE CEYEeHMS, HO U Mo ero mepumerpy. Lllar ceTkn pekoMeHayeTcs 3aiaBaTh B
npenenax 0,01-0,03 M, HO 00s3aTeNnbHO OOJIBIIIE MAKCHUMAJIBHOTO JHAMETpa padodei
apMaTypbl.

6.3 JIns TermnoTeXHUYecKoro pacuera Kejie300€TOHHBIX 3JIEMEHTOB KO3 UIIMEHT
TeronpoBoAHOCTH A, BT/(M*°C), peKkOMeH1yeTCsi MPUHUMATh:
JUTSI TSDKETTOTO O€TOHA HA CUJIMKATHOM 3aIOJIHUTENE

A=1,2-0,00035T, (6.2)
JUISL TSDKEJI0TO OeTOHA Ha KapOOHATHOM 3aIl0JIHUTEIE
A=1,14 — 0,000557, (6.3)
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AJI1 KOHCTPYKIIMOHHOT O K€p3M3HTO6CTOHa
)= 0,36 — 0,000127. (6.4)

VY nenbhyto temnoeMkocTs C, kJ[x/(kr-°C), peKOMEHIyeTCsl IPUHUMATh!
JUTSI TSDKETIOTO O€TOHA HA CHJIMKATHOM WJIM KapOOHATHOM 3aIlOJIHUTENIE

C=0,71+ 0,00083T, (6.5)
JUTSI KOHCTPYKIIMOHHOTO KepaM3UTOOETOHA

C=0,83 +0,00042T. (6.6)
[IpuBeneHHbIi ko3 puLreHT TEeMITepaTypOIPOBOIHOCTH Ared, M%/4,

XapaKTEPU3YIOUIM CKOPOCTh HECTALIMOHAPHOTO MpPOrpeBa OETOHHOIO  CEYEHHS
KOHCTPYKIHUH, OMPENESIOT 1o (hopmyie

ared = }\4 / (C + 50W) p, (67)

rae A u C—pacueTHble CpeJHUE 3HaUeHUA KO3 (HULIMEHTA TETIONPOBOJHOCTH U yAEIbHON
TerioeMkocTu 6etona npu 450 °C;
p — IIIOTHOCTh CYXOT0 OETOHA, KI/M°;
T — TemniepaTypa HarpeBa OetoHa, °C;
W — BecoBas sKcCIuTyaTalimoHHasi BIQXKHOCTb O€TOHA, KI/KT.

B snemenTax ¢ kecTKoi apMaTypoil pu HAIMYUU TIepenajaa TeMIepaTyphl 1o IJTUHE
TMIOJIOK U BBICOTE CTEHOK >KECTKOU apMaTypbl HEOOXOIMMO YUYUTHIBAThH TEIUIONPOBOIHOCTh
crainu. Koaddunment remionpoBogHoctu ctanu, Bt/(m °C), onpenenstoT mo ¢popmylie

A =158 —0,0048T. (6.8)
VY nenbHas TeI0eMKOCTh cTanu, K[/ (kr-°C), onpenenstoT no Gopmyre
C =0,48 — 0,000637. (6.9)

6.4 TlpuBeneHHbIC TETUIOTEXHUYECKUE XAPAKTEPUCTUKHU MPUMEHUMBI JJII OCTOHOB
KJIACCOB TI0 TPOYHOCTH Ha ckatue He Bbime B55. s BBICOKOIPOYHBIX OETOHOB
TEIJIOTEXHUYECKHUE XapPAKTEPUCTHKH CIICAYET OMPESIIATh SKCIIEPUMEHTATBHO.

6.5 Iy yrpoIeHHOTO penieHHs 3a/1a4 TETUIOTEXHUIECKOTO pacyeTa B IPUII0KEHUSIX
A u b npuBeieHbl U30TEPMBI POTPEBA TUMOBBIX CEUEHUH KE€300€ TOHHBIX KOHCTPYKIUH
IJIUT, CTE€H, OAJIOK U KOJIOHH MPU OJHO-, IBYX-, TPEX-, U YETHIPEXCTOPOHHEM HarpeBe B
3aBUCHUMOCTH OT PAa3JIMYHON JIIUTEIBHOCTH BO3AEHCTBHS CTAHIAPTHOIO TEMIIEPATYPHOTO
pexuMa moxapa.

7 OueHKa npejesia OrHeCTOMKOCTH IJIMT M CTEH MO0 NMOTepe TeI10u30IupYylolei
CIOCOOHOCTH

7.1 PacdetHas orieHKa Mpe/esa OTHECTONKOCTH JKeIe300€TOHHONW KOHCTPYKIIUU TI0
TETJION30JIUPYIONIEH COCOOHOCTH | A MIIUT W CTEH MPOU3BOAUTCS MyTEM PEIICHUS
TEIUIOTEXHUYECKON 3a/laul  C LEJNbI0 OINPEICNICHUS 3HAYCHUM TeMIleparyp Ha
HE00OTrpeBaeMOM TMOBEPXHOCTH CTEH WJIU IUTUT M UX COTOCTABJICHUS C KPUTEPUATHLHOMN
TEeMIIepaTypoil HarpeBa IO MPU3HAKY TOTEPU TEILIOM3OJMpYIOIIe crocoOHoctu | mo
npuinoxenuto A 'OCT 30247.1-94.
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Temneparypa Ha HEOOOTpPEBAEMOU MOBEPXHOCTH KOHCTPYKIIUU CTEHBI WU TUTUTHI
MIPU OJJTHOCTOPOHHEM OTHEBOM BO3JCHCTBHU 3aBUCHUT OT YCIOBUH TETUIOOOMEHA Ha ATOM
MMOBEPXHOCTH, KOTOPBIE XapaKTEPU3YIOTCS KOI(PPUIIUSHTOM TETUIOOTAauH.

B pacuer BBOguTCa cpeaHe—apu(PMETHUECKOE HAYAIBHOTO U  KOHEYHOIO
kordduirieHToB TemooTnaun. HadvanbHoe 3HAaYe€HHWE HAXONIAT TMPU  MOBBIIMICHUU
temriepatypsl Ha | °C Ha HeoOorpeBaemoii mnoBepxHocTU. KoHeuHoe 3HaueHue
kordduIieHTa TEMIOOTAAYM OMPEACNAI0T TMpPU TOBBIMIEHUMH TEMIIEpaTypbl Ha
HeoOorpeBaemoii moBepxHocTH 70 160 °C, T.e. py HACTYIIJICHUH MIPeiesia OTHECTOMKOCTH
KOHCTPYKIIMHU IO TOTEPE TEIIOU30JIUPYIONIEH CIIOCOOHOCTU. 3aTeM TEIIOTEXHUYECKUM
pacyeToM HaxXOASAT BpeMs JIOCTH)KEHHsS TIpejella OrHECTOMKOCTH TI0  MOTepe
TEIUIOM30JIUPYIOIIEH CIOCOOHOCTH.

7.2 Tlpenen OrHECTOMKOCTH MO MOTEPE TEIJIOM3OJIUpYIOLIe crocobHoctu | mpu
OJIHOCTOPOHHEM HarpeBe IUIUT, CTEH U3 TSHKEIOro OETOHA HAa CUJIMKATHOM U KapOOHATHOM
3aMOJHUTENSX U U3 KOHCTPYKLIMOHHOTO KEPaM3UTOOETOHA MPH IIUTENBHOCTA OTHEBOTO
Bo3zercTBHs 10 300 MUH OITyCKaeTcs OnpenensTh rpauuecku no pucyHky 7.1.

JI11s1 MHOTOITY CTOTHBIX IUIAT MPEAET OTHECTOMKOCTH MO MOTEPE TEITOU30JIUPYIOLIEH
CITIOCOOHOCTH ClieTyeT YMHOXaTh Ha KodpduuneHT 0,65 (MO ONBITHBIM JaHHBIM).

M

s
- 180

160

140

TommuHa MIATHI

120

100

80

60

40

0 30 60 90 120 150 180 210 240 270 300

JUTUTeNnbHOCT CTAHAAPTHOTO 110Kapa, MUH

1 — Tspxenoro GeTOHA HA CHIIMKATHOM 3alOJTHUTENE; 2 — TSHKEJNIOro 6eToHa Ha KapOOHATHOM
3aIoJIHUTENE; 3 — KOHCTPYKIIMOHHOTO KEPaM3UTOOETOHA
Pucynok 7.1 — Ilpeaesi OTHeCTONKOCTH 10 NMOTEPe TENJIOU30TUPYIOLIei
CIOCOOHOCTH IJIMT (CTEH) MPH OTHOCTOPOHHEM BO3/1eCTBUH CTAHJIAPTHOIO
TeMIIEPATYPHOT0 pPeKuMa MozKapa

7.3 OteHka mpejiesia OrHeCTOMKOCTH M0 TTOTEPEe TEMIOU30JIMPYIOIIeH crmocodHocTH |
OCTOHHBIX M KEJIE300€TOHHBIX KOHCTPYKIMH U3 JPYTUX BUIOB OSTOHOB, B TOM YHCJIE U3
BBICOKOIIPOYHOTO OCTOHA, BO3MOXHA IIOCIAE JKCIIEPUMCEHTAJIBLHOTO YCTAaHOBJICHUS
KO2(D(PUITUECHTOB TEIJIONMPOBOJAHOCTH M TEIJIOEMKOCTH TIPH  BBICOKOTEMITEPaTypHOM
Harpese JJIs1 KOHKPETHOTO Brja OeToHa.
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8 Pacuer npeaeia OrHECTOMKOCTH MO NMOTepPe Hecylleil cocoOOHOCTH
OcCHOBHBIE M0JI0KEHU S

8.1 [TIlpemen OrHECTOMKOCTH MO MTOTEPE HECYIIEH criocoOHOCTH R Kene300eTOHHOM
KOHCTPYKITUH HACTYTMAET BCJICICTBUE CHIDKCHHSI TIPOYHOCTHBIX XapaKTEPUCTUK paboueit
apMaTypsl U Oe€TOHa TPHU BO3ACHCTBUU IMOXKapa W, KaK CICICTBHE, CHUKCHUS HECYIIEH
CIIOCOOHOCTH KOHCTPYKIIMM JO0 HOPMATHUBHBIX 3HAYCHWA YCWJIMK OT HArpy3KH, IMPHU
KOTOPBIX MPOUCXOIUT OOPYIIEHNE KOHCTPYKITUH TIPH TTOXKape.

8.2 Pacuer mpeznena OrHECTOMKOCTH >K€I€300€TOHHONM KOHCTPYKLMHU MO HOTEPE
HeCylIel cnocoOHOCTH R COCTOUT U3 TEINIOTEXHUYECKOM U CTATUYECKOM YacTeil.

Pemenne TEMIOTEXHUYECKOW 3aJayd  ClEeIyeT NPOU3BOAMTH JJsl  3a/JaHHOM
JUINTENBHOCTH MOXKapa. B TemnoTeXHW4yeckol dYacTh pacyeTra  ONpPEleIIsIOTCS
TEMIIEpAaTypbl HarpeBa OETOHA U apMaTypbl 10 CEYEHUIO JKEI€300€TOHHON KOHCTPYKLIUU
IIPM  3aJlaHHOM JUIMTEJIBHOCTU CTAaHJAPTHOIO TEMIIEPAaTYpHOTO peEXUMa C LEJbI0
onpeneneHus Ko3Qp(UIMEHTOB yCIOBUI padOThI apMaTypbl U OETOHA ITPU HArpeBe.

8.3 B craruyeckoii yacTu pacuera MPOU3BOAUTCS pacyeT Ha MPOYHOCTH HArPETOM
KOHCTPYKIMU C YYETOM HM3MEHEHHs CBOMCTB OETOHA M apMaTypbl OT TEMIIEPATypPHBIX
BO3JICUCTBUI U CIELIU(PUKUA CXEM PA3PYLICHUS IPU MOXKApE.

[IpouHocTHOM pacueT 6azupyeTcs Ha 00IIKUX TPEOOBAHUIX pacueTa )KeJIe300€ TOHHBIX
KOHCTPYKIIMM M0 TMpEeAeNabHbBIM COCTOSHMAM ImepBod rpynmbel mo CII 63.13330 m
HACTOSIIIEMY CBOJy MPaBUIL.

8.4 Crarnueckuid pacueT Impelena OrHECTOMKOCTM MO MOoTepe Hecyllei
crocoOHocTH R mpOM3BOAUTCS Ha HOPMATUBHBIE HArpy3kM W HOpPMaTHBHBIE
COTIPOTHUBIICHUS OETOHA U apMaTypbl IIPU OTHEBOM Bo3AeicTBUM. [Ipy 7TOM HE yUUTHIBAIOT
BETPOBYIO, KPAaHOBYIO, JMHAMHUYECKHE M OCOObIE Harpy3KH, COBIAJIEHHE KOTOPBIX C
I10KapOM MaJIOBEPOSTHO, M YUET ITUX HAIPY30K BBI30BET JKOHOMUUYECKH HEOIIPABIaHHOE
YCHJICHUE KOHCTPYKIIUH.

3a HOpPMATUBHYIO HAarpy3Ky IPUHUMAKOT JEHUCTBUE IOCTOSIHHBIX W BPEMEHHBIX
JUTUTENIbHBIX HArpy30K ¢ K03 duumeHTom HaexHocTu o Harpyske y = 1 (CI120.13330).

Cxema npwIOkeHHUsT HOPMATHUBHOM HArpy3kd B pacdyeTax OrHECTOMKOCTH JOJKHA
COOTBETCTBOBATH IIPUHATON B MPOEKTE.

8.5 B o0miem cirydae mpeaen orHeCTOMKOCTH 0 TIoTepe Hecylel crocooHocTn R
oOecrieunBaeTCsl MPY BBITIOJIHGHUH YCIIOBHSI

I\In (Mn) SNuIt,t (Mult,t), (81)

riae Np (My) — HOpMaTHBHOE MPOJOIBHOE YCHIIHE WUITH U3THOAIOIIMI MOMEHT OT BHEIIIHEH
Harpy3ku (MOCTOSSHHOW U BPEMEHHOM JUTUTENbHOMN);

Nuitt (Muitt) — HecyImast crocoOHOCTh (TPOYHOCTD) JKEIE300€TOHHON KOHCTPYKIIUH MPH
no’kape JUTMTeTbHOCTHIO, PAaBHOM 3HaUEHUIO R.

JI7isi OIEHKHM COOTBETCTBUS HOPMHPYEMOTO M COOCTBEHHOTO 3HAUEHHUH TMpenesa
OTHECTOMKOCTH IO OTEepe HeCyIel cTOCOOHOCTH R e1e300€TOHHOTO 3JIEMEHTA PacyeThl
MPOU3BOIATCS W3 ycioBus (8.1) ¢ y4eToM UIMTEIHHOCTH BO3JACHCTBHUS CTAaHAAPTHOTO
peXrMa Mokapa, SKBUBAJIEHTHOW HOPMUPYEMOMY TIPeIeTy OTHECTOUKOCTH.
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[Ipu HeoOXomMMOCTH ONpeneNeHrus COOCTBEHHOrO TMpezesia OTHECTOMKOCTH
KEJIe300€TOHHOIO 3JIEMEHTA HAXOXKJIEHUE YCIOBUU €ro MpeleslbHOIO COCTOSHHUS IPHU
no’kape OCHOBAaHO Ha MPUHIUIE TOCIEAOBATEIbHBIX MNPUONIKEHUN AN 3aJaHHBIX
3HaYEHU ATUTENBHOCTH CTAaHJAPTHOTO pPEXMMa IMokapa. 3a COOCTBEHHBIN mpenen
OTHECTOMKOCTH NPUHHUMAETCS JUINTEIBHOCTh CTAaHAAPTHOTO TIOXapa, MpU KOTOpPOH
yAOBIEeTBOpsieTcs yciaoBue (8.1).

8.6 IlonneMeHTHBIH pacueT OTHECTOMKOCTH JKEJI€300€TOHHBIX KOHCTPYKIIMM
IPOU3BOAUTCS IO NMPUBEICHHOMY CEUEHHIO, KOTJa CEYEHHE JJIEMEHTa pa3duBaeTcs Ha
MaJible XapaKTEPHbIEC YYACTKH, HarpeThIe 10 PA3IMYHBIX TEMIIEPATyp, U KaXIAbld MaJIbIi
y4acCTOK IMPUBOAMUTCSA K HEHArpETOMY OETOHY € yUYETOM COOTBETCTBYIOIIMX OHMKAOIINX
XapaKTepUCTHK MPOYHOCTH OeToHa. JIIg Kaxaoro Majoro ydacTka MHPHUHHMAIOT
K03 GUIUEHT Yh MeHbIE 1,0 B 3aBUCHMOCTH OT CpEeIHEN TeMIlepaTypbl HarpeBa OeToHa
Majoro ydactka. Jlamee onpenensroT 3HadueHus Rynt 1o hopmyie (5.1) u Ryt — 1o hopmyie
(5.2) anms Kaxaoro Malioro ydacTKa, KOTOPBIE IMOJCTABISIOT B (OPMYJIBI MPOYHOCTH
HOPMAJIbHBIX M HAKJIOHHBIX CEYEHUH AEHUCTBUTENBHBIX PA3MEPOB.

8.7 B03MOXHO TNpPUMEHEHHE YIPOIICHHOTO METOJa IO3JEMEHTHOTO pacueTa
OTHECTOMKOCTH  KeJIe300€TOHHBIX KOHCTPYKIHUH, MpU KOTOPOM pPacCMaTpUBAIOT
YMEHBILIEHHOE TIONEPEYHOE CEYEHHE KOHCTPYKIIMM 3a BBIYETOM TOJILIMH CJIOEB OETOHA,
HarpeToro BhIIIE KPUTHYECKON TEMIIEPATYPHI.

3a KpUTHUYECKYIO TEeMIepaTypy HarpeBa TsDKEJIOro OETOHa Ha CHIIMKaTHOM
3anonHuTene npuauMaroT 500 °C, Ha kKapOOHATHOM 3arOJHUTENE U KOHCTPYKIIMOHHOTO
kepam3utoberoHa — 600 °C (cTtpykrypa O€TOHa TIOBPEXKIEHA, MPOYHOCTHHIE
XapaKTEPUCTUKU 3HAYUTEIHHO CHUYKEHBI).

[Ipu npuMeHeHnH yIIPOILIEHHOT O pacyeTa 3HaueHue KO3(p(ULUEHTa YCIOBUN paOdOTHI
OeTOHa Ha CXKaTUE Ypt MPUHUMAIOT PaBHbIM enuHuLE (Yot = 1) mpu HarpeBe OeToHa 10
KPUTUYECKOM TeMIepaTrypbl U paBHbIM HYJO (Ypt = 0) mpu HarpeBe OeToHa BbILIE
KPUTHUYECKOU TEMIIEpaTyphl.

[Ipn ynpouieHHOM pacueTe pacyeTHas IUIONIA/lb YMEHBIIEHHOIO TMOMNEePEeYHOro
Ce4YeHHs] OETOHA KOHCTPYKIMU OTPAHUUYMBAETCS M30TEPMOM KPUTHUECKON TeMIepaTypbl
HarpeBa OeroHa thor, U KOIPPUIMEHT ycnoBUM paOOThl OETOHA Yht B YMEHBIIIEHHOM
CEYEHUHU NMPUHUMAIOT paBHbIM 1,0.

[Ipu ympoleHHOM pacyeTe YMEHBIICHHbIE pa3Mepbl CEUEHHUH Kelle300€TOHHBIX
3JIEMEHTOB OIpenestoT mo Gopmynam (8.2)—(8.9), B hopmyax mpouHOCTH HOPMATbHBIX
Y HaKJIOHHBIX CCUCHUH MPHUMEHSIOT mapameTpsbl: Rpn, Rom, Di, ht, B, N't, Ared 1 Not.

YHOpomieHHblii  METOJlT TpPUMEHSAETCS I8  OOBIYHBIX M MPETHANPSKEHHBIX
KeJIe300€TOHHBIX KOHCTPYKIIMI ¢ YU€TOM BO3JIEUCTBUSL OCEBOM HArpy3KH, U3rHOAIOIIETO
MOMEHTA U UX COYETAHUU.

8.8 IIpu ympoiieHHOM pacueTe Keae300€TOHHBIX AJIEMEHTOB ITPUBEICHHBIC pPa3Mephl
CE€UYEHU MPUHUMAIOT PABHBIMHU:
MIPU TPEXCTOPOHHEM HArpeBe

mMpyHa 0ajaKu, KOJOHHBI by = b — 2a;, (8.2)
mmpuHa nojiku b'y = b's — 2a, (8.3)
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BbIcoTa 10JIKK h's = h's — a, (8.4)

BBICOTA CEYEHHs OalIKH, KOTOHHEI Ny = h — a4y, (8.5)

mwiomaas 0anku Areg = 0,95(b — 2a)(h — ay); (8.6)
[IPU YE€TBIPEXCTOPOHHEM HATPEBE

BBICOTA ceyeHus KOJIOHHBI hy = h — 2a;, (8.7)

TUIONIAb CeYCHUS KOJIOHHBI Areg = 0,9(D — 2a))(h — 2ay). (8.8)

Pabouast BbicOTa CEeUeHHMsI TIPU HArpEeBE CO CTOPOHBI CKATOW 30HBI OMPEIEIAETCS 110
dhopmyiie
hOt = ho —dt. (89)
I'mybuna mnporpeBa OeToHa &; 1O KPUTHYECKOW Temmeparypbl B Oajke oOT

o0orpeBaeMoOl TpaHU CEUCHHUs MPH JEHCTBUHU CTAaHIAPTHOTO TEMIIEPATYPHOTO PEKHUMa
no>kapa npuBejieHa Ha pucyHke 8.1.

a o
ay, MM Ay, MM
160 120}, 15011801, 240 e 160 120\[150\, 1807 240 vn
140 90 tber=500 °C 140 toer = 600 °C
120 120 |- %0
o ”
60 \ i 60
1] 20 45 |
40 — —
20 %0 \:\“ 20 \\::
I e e E— 30 —_— T
0 100 200 300 400 500 600 0 100 200 300 400 500 6(
[Hupuna 6anku, MM Hupuna 6anku, M

@ — Ha CHJIMKaTHOM 3alloJTHUTEINe; O — Ha KapOOHATHOM 3aIlOJTHUTEIE;
30,45 ... 240 — mMTENFHOCTH CTAHAAPTHOTO TEMIIEPATYPHOTO PEXKUMA TT0KaApa, MUH

Pucynok 8.1 — I'myOuHa mporpesa a: 10 KpUTHUYECKOIl TeMIepaTypsbl tpcr TAMKEIOT0
0eToHa B 0ajIKe OT HArPeBaeMOl I'PaHU CEYCHUS NPH ACHCTBUMH CTAHIAPTHOIO
TEMIIEPATYPHOI'0 Pe:KMUMa MoxKapa

I'myOuna mporpeBa OeToHa a; A0 KPUTHUECKOH TemIiepaTypbl B KOJIOHHE IpHU
YEeTHIPEXCTOPOHHEM BO3JECUCTBUM CTAHJAPTHOTO TEMIIEPATYPHOTO peXHMa IOXKapa
npuBeieHa Ha pUCYHKe 8.2.
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a 9]
ay , MM
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80 80
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[IuprHa KOJIOHHBI, MM [[TupuHa KOJIOHHBI, MM

@ — Ha CHJIMKATHOM 3allOJIHUTENe; O — Ha KapOOHATHOM 3allOJTHUTENIC
30, 60 ... 240 — IMTENHFHOCTH CTAHAAPTHOTO TEMIIEPATYPHOTO PEXUMA MOKapa, MUH

Pucynok 8.2 — I'myOuHa nmporpesa a: 10 KpUTHUYECKOIl TeMIepaTypbl TAKeJI0I0
0eTOHA B KOJIOHHE MIPH YeTHIPEXCTOPOHHEM BO3/1elCTBUHN CTAHIAPTHOIO
TEMIIEPATYPHOI'0 PesKuMa Mnokapa

Craruyecku onpeaejJnMble KOHCTPYKIIUA

IInockue uzecubaemvie snemenmol (nﬂumbz, HAcCmuJjbvl, naHeru)

8.9 [1nockue nzrndaemple kene300€TOHHBIE AIEMEHTBI, KaK [IPaBUIIO, [T0IBEPratoTCs
OJIHOCTOPOHHEMY BO3JIEUCTBHUIO IT0Kapa CHU3Y.

OKCHEpUMEHTAIbHO  YCTAHOBJIEHO, YTO pa3pylleHHE IUIOCKUX M3THO0aeMbIX
KeJ1e300€TOHHBIX TUIUT, IAPHUPHO OMEPTHIX MO ABYM IPOTHUBOIIOIOKHBIM CTOPOHAM, ITPU
OJIHOCTOPOHHEM HAarpeBe CHU3Y MPOMCXOIUT B PE3YJIbTATE 00pa30BaHUs MIACTUYECKOTO
HIapHUpPa B CEPEINHE NIPOJIETA U3-3a CHUKEHNSI HOPMATUBHOT'O COIPOTUBIICHUS apMATYPBI
PACTSDKEHUIO 10 pabdoyuX HaNpsDKEHUM OT HOpPMAaTWBHOW Harpys3ku. Cxema ycuiuii B
CEYEHNH, HOPMAJIBHOM K MPOJOJIBHOM OCH IUIMTHI B CEPEIMHE IPOJIETA, IPUBEICHA HA
pucyHke 8.3a.
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Pucynok 8.3 — CxeMa yCWINH ¥ 3MI0Pa HANIPSKEHUH B ce4eHUH, HOPMAJIBHOM K
MPOA0JLHOM OCU: 0AJIOYHOM IVIMTHI B NpoJieTe (a) U KOHCOJbHOM IUIMTHI HA
omnope (0), 000rpeBaeMbIX ¢ HUKHEH CTOPOHBI

MoMeHT Myt TIOCKOTO M3ru0aeMoro »JeMEHTa B COCTOSHUU MPEaeIbHOTO
paBHOBECHS MPU BO3JEHCTBUHU MOXKapa ONPENEIsOT 1Mo GopmyJie

Muitt = Rpnt b X (ho — 0,5%;) + Rset A's (ho — @'). (8.10)
[Ipu 3TOM BBICOTY CKATOM 30HBI OMPEIEISIOT IO (hopMyIIe
Xt = (Rsnt As — Ryt Als) I Rpnt b. (8.11)

B cunbHO apMupoBaHHBIX THMTaX Opu & < Er MpeneabHbI MOMEHT MPOJIETHOIO
CeYeHUs JAOITyCKAETCsl ONPENEsATh 0 popmyJie

My = Rsnt As (hO - 0,5xt) + Rsct A's (0,5Xt - al)- (8-12)
BrIicoTy c:xaToi 30HBI X; CACAYET onpeaeisaTh mo ¢popmyie (8.11).

8.10 Jlns craTuyecKkd OMNpeNeMMbIX H3rH0AeMbIX >KeJIe300€TOHHBIX 3JIEMEHTOB
OIICHKA TIpe/iesia OTHECTOMKOCTH 10 TIOTepe HECYIIEH CITOCOOHOCTH R MOXET CBOIUTHCS K
OTIPENICTICHUIO 3HAYCHUS KPUTHUYECKOM TeMIepaTyphl HarpeBa pacTIHYTOW pabouei
apMatypsl tscr.

Kputnueckast temmnepaTtypa HarpeBa apMaTtyphl ls,cr B paCTIHYTON 30HE U3TH0AEMBbIX
KeJIe300€TOHHBIX 2JIEMEHTOB, TPH KOTOPOI 00pa3yeTcs MIaCTUYECKUMA IIAPHUD B CpeHEN
Y4acTH MPOJIETa U HACTYNAET Mpe/ie] OTHECTOMKOCTH 10 TTOTepe HECyIIel cnmocoObHocTu R,
OPUEHTUPOBOYHO paBHA JIJIsi apMaTyphl 0€3 MpeaBapUTEIHLHOTO HANPSIKEHUS:
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ropsituekatanoit — 500 °C;

xonoaHonedopmupoBannon — 400 °C.

Kputnueckoe 3Hauenue kodppuiueHTa ycaoBuii padoThl pacTIHYTON apMaTyphbl IPU
Xt < ER, BBIYUCIAIOT TIO (popMyam:

IpY OJJUHOYHOM apMHUPOBAHUU

Ystcr = Mn/ Rsn As(ho - 0,5Xt); (813)
IIPY JJBOMHOM apMUPOBAaHUH
Yst’cr = [Mn - Rsct Als (O,5Xt - al)] / Rsn As(ho - O,5X’[), (8.14)

rae M, — MOMEHT OT HOPMAaTUBHOM Harpys3kKu;

Xt — o popmyue (8.11).

3Hasg KpUTHYECKOE 3HaueHHEe Kod(duineHTa ycioBUil pabOThl apMaTypbl Ystcr, B
3aBHCHMOCTH OT Kjacca apMmaTypsl o Tabnuie 5.6 ompeaenstor KpUTHYECKYIO
TEeMIIepaTypy HarpeBa apMaTyphl s .

Bpemst HacTymuieHHsl mpenenia OrHECTOMKOCTH HaXOJsAT MO rpadukam Mporpesa
oerona T (pucyHku A.l — A.6). Ha BepTukanbHON ocH rpaduka HaxXoIAT 3HAUCHHUE
KPUTUYECKOM TEeMIlepaTypbl apMaTrypbl M NPOBOAST TOPU30HTAIBHYIO NPSIMYIO 0
MEepeceyeHrsl ¢ KPUBOM HarpeBa OETOHA, PACIOJIOKEHHOTO Ha PACCTOSHHUHM, PAaBHOM
PACCTOSTHUIO OT OCH apMarypbl JO HArpeBaeMoil MOBEPXHOCTH IUIMTHI. M3 3TOi TOUYKM
OIyCKAalT MEPHEHAUKYJSIP 0 IEPECEUYECHHMs] C TOPU30HTAIBHOM OCBKO W HAaxXOIAT
JUINTEJIBHOCTh CTaHAAPTHOTIO TEMIIEPATypHOIO pEeXHMa IOKapa B MHUHYTaxX, KOTOpas
OyZeT COOTBETCTBOBATh MPEEIly OTHECTOMKOCTH I10 MOTEpE Hecylel cnocoOHocTH R.

8.11 Ilpenen orHECTOMKOCTH O OTEPE HECYIIEH CIIOCOOHOCTH R MHOTOITYCTOTHBIX
TUTUT MPUHUMAETCS KaK JUIsl CIUIOIIHBIX MaHelnel ¢ koddduirerntom 0,9, ycTaHOBIEHHBIM
0 pe3yJibTaTaM UCIIBITAHUI Ha OTHECTOMKOCTh CEpU MHOTOIYCTOTHBIX TUIUT 3aBOJCKOTO
m3roroBiieHus. [Ipu Tommmue nanenenn 150-220 mm, nuamerpe mycrotr 80-160 MM u
3aIUTHOM cJioe 10 1eHTpa apmaTtypbl 20—40 MM K03 (ULHEHTH YMEHbIIEHUSI BPEMEHU
porpeBa apMaTyphl A0 KPUTHYECKUX TEMIEPATyp B MyCTOTHBIX MJIUTAaX KOJEOIIOTCS OT
0,85 mo 0,92. Ilpunsteii kosdduiuent 0,9 saBasieTcs yCpPeAHEHHON BETUYUHOMN
YMEHBLIEHUSI OTHECTOMKOCTH MHOTOMYCTOTHBIX MaHENeH Mo MpU3HAKy NOTEepU HECylen
CIIOCOOHOCTH.

[Ipenen oruecroiikocTy O MOTEPE HECyIIeld CIOCOOHOCTH R MHOTOIYCTOTHBIX TUIUT
pu JCHUCTBUM PABHOMEPHO pACHpe/e]ICHHOW HAarpy3kd MOXKET HACTyNaTh 3a CYeT
oOpa3oBaHMs TUIACTUYECKUX MIAPHUPOB, KAaK B IMPOJIETHOM CEYCHUH OT JEHCTBUS
M3ru0aroIero MOMEHTa, TaK ¥ B OMTAaCHOM HAKJIOHHOM CEYEHHH OT JACHCTBUS MONEPEUHON
CHJTBI.

MomeHT 00pa3oBaHus MJIACTUYECKOTO IIapHUpPA B CEPEMHE IMPOJIeTa OMpPeaesoT
o popmyam (8.10) u (8.12), re BMECTO HIMPHHBI peOdpa b MoACTaBISIOT MIUPUHY CHKATOM
noJiku b't, u moydeHHoe 3HaYeHWE MOMEHTa yMHOXatoT Ha 0,9.

Pacuer ormectoMkocTM TmNpU JEUCTBUM HW3THOAIONIETO MOMEHTa B ONAacHOM
HaKJIOHHOM ceueHuu npousBoautcs u3 ycnosus (8.63) CII 63.13330.2018. [TomydenHoe
3HAUYE€HHE MOMEHTA YMHOKat0T Ha Koddduiuent 0,9.
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[Ipn orHeBOM BO3EMCTBUM MOMEHT, BOCIIPUHMMAEMbIN MPOJOJIBHOW apMaTypoMu,
MepeceKaroIIei pacTIHYTYIO 30HY HAKIIOHHOTO CEYSHHUS, ONPEICSIISIOT 1o Gopmyiie (8.64)
CII 63.13330.2018, rae ycunue Ns, BOCOPUHUMAEMOE aHKEPYIOLUM CTEPKHEM apMaTyphbl
npu s <32 B 30HE aHKEPOBKH, OMPEICIISIOT 110 (hopMyJIe

Ns = (T]l Rpnt s Us/ (1) < Rsnt As, (8-15)

r71e M1 — K03 PUIMEHT, YYUTHIBAIONTUH BIMSHUE BUA TTOBEPXHOCTH apMaTyphl i PaBHBII
1,5 — ana rmaakoit apmatypsl; 2,0 — i X0JI0JHOAEPOPMUPYEMON apMaTyphl
nepuoanyeckoro  mpodwias; 2,5 — s ropsyYeKaTaHOW — apMarypbl
NEPUOUYECKOTO TTpoduIs;
Rptnt — HOpMATUBHOE COMPOTUBIIEHNE OETOHA OCEBOMY PACTSKEHUIO, OIPeesieMoe 1Mo
dopmyne (5.2), B koropod KodhdummeHT ycrmoBuid paboThl OeToHa Ha
PaCTsKEHUE Ypi TPUHUMAIOT B 3aBUCHMOCTH OT TEMIEpaTypbl OETOHA, paBHOM
TEMIIEpaType aHKEPYIOLIEro CTEP>KHS Ha OIOpPE;
Rsnt — HOpMaTHBHOE CONPOTHBIIEHUE apMaTypbl pPACTSHKEHUIO, OIpPEAENsieMOe 110
dbopmyie (5.5), B KoTopoil KOdPIUIIMEHT yCIOBUI pabOTHI Yst MPUHUMAIOT B
3aBUCUMOCTH OT TEMIIEpaTypbl HarpeBa apMmaTypbl B 30HE AHKEPOBKU IPHU
ONMpaHUH TIIUTH Ha KeJIe300€TOHHBIN purens win cTeny, pasuoit 0,8ts, u mpu
ONMPAaHUH Ha METAJUIMYECKYIO Oanky — ts;
Is — paccTostHEEe OT KOHIIAa aHKEPYEMOTO CTEPKHS JI0 PACCMATPUBAEMOTO TIONIEPEYHOTO
CCUCHUS ITMTHI, IPUHUMACMOT'0 B KaUeCTBE JUTMHbBI aHKEPOBKH (He MeHee 150 u
200 mM), Tpebyemoi [uist iepenaun ycuiaus B apmatype Ns Ha 6eToH;
Us — IEPUMETP MOINEPEYHOIO CEYEHMSI AaHKEPYEMOT'0 CTEPKHS, OIPENEIAEMBIH 10 €ro
HOMUHAJIBHOMY JUAMETPY;
o — KO3(DPUIIUEHT, YUYUTHIBAIOIINI BIUSHUE HANPSKEHHOIO COCTOSIHUSI OCTOHA U
apMaTypbl 1 KOHCTPYKTUBHOIO PEIICHUS 3JIEMEHTAa B 30HE aHKEPOBKHU Ha JJIMHY
aHkepoBKH. [Ipy aHKepOBKe CTEp)KHEW MEPUOIUYECKOTO MPOPUIs ¢ NPIMBIMU
KOHLIAMH WJIH TTIaJKON apMaTyphl C KPIOKaMU WK METIASAMU 0€3 JOMOJTHUTEIbHBIX
AHKEPYIOIINX YCTPOKCTB 0L NPUHUMAIOT paBHbIM 1,0 U1 pacTSHYTBIX CTEPKHEN
1 paBHbIM 0,75 — UI CKATBIX CTEPKHEM.
MoOMEHT, BOCHPUHUMAEMbI XOMYTaMHU B IIPEJIEJIaX PACTSIHYTOM 30HbI HAaKJIOHHOTO
CEUYEHUS IPH OTHEBOM BO3JICHCTBUH, onpeelstoT o Gpopmysie (8.65) CIT 63.13330.2018.

3a mpeaen OrHeCTOMKOCTH MHOTOMYCTOTHOW IUJIUTHI NMPUHUMAETCS MUHHMAaIbHOE
3HaYeHUE U3 MPEAESIOB OTHECTOMKOCTH NpPHU OOpa30BaHMHU IJIACTMUECKOrO IIapHHpa B
CepeIMHE MPOJIeTa U Y Kpast HAKJIOHHOMN TPELUHBI.

8.12 KoHconbHbIE MIUTHI UMEIOT JKECTKYIO 3aJeNKy Ha ofHod omope. [lpu
OJIHOCTOPOHHEM OTHEBOM BO3JIEUCTBUM CHU3Y MPOYHOCTh ONIOPHOTO CEYEHUS CHIKAETCS,
B OCHOBHOM, 32 CUET HarpeBa JI0 BHICOKUX TEMIIEpATyp CKATOro O€TOHA U, KaK CIECTBUE,
YMEHBLIEHUSI pacuyeTHOM BBICOTHI ceueHus (pucyHok 8.3, 6). PacueTHast BbicOTa ceueHUs
YMEHBIIAETCS Ha TOJIIUHY CJ10s1 0€TOHA &, MPOTPETOTO 10 KPUTHUECKOM TeMIlepaTyphl.

[IpoYHOCTH OMOPHOIO CEUYECHUS NMPHU JEUCTBUM HOPMATUBHOM HArpy3KH U OTHEBOM
BO3ICHCTBUH CHU3Y onpeaessioT mo Gopmyite (8.10), B kotopoii (No — 0,5x;) 3aMeHst0T Ha
(hot — 0,5xt), a 3Havenue Nyt BeraucisoT o gpopmysie (8.9).
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Jlnst T w3 O6etoHa kiaccoB B30 m HWKe ¢ HEHampsraeMoil apMaTypoH, eciu
noilydyeHHoe w3 pacdera mno ¢opmyne (8.11) 3mauenme xi > Erhg, momyckaercs

HPOU3BOIUTH pacueT, IPUHUMAs BBICOTY CXKATOM 30HBI Xt = ErNot.

Cmepoicnessvie uzeubaemvie d1emenmol (0AIKU, NPOSOHLL, pucei)

8.13 Ilpu moxape O6anku, Kak MPaBUIIO, TOJABEPralOTCS TPEXCTOPOHHEMY HAarpeBy C
HIDKHEH U ABYX OOKOBBIX MOBEpXHOCTEW. [Ipy 3TOM MPOUCXOIUT HArpeB pACTSIHYTON U
CKaToOM apMaTyphl, a Takxke OeToHa cxkaTod 30HBI (pucyHOK 8.4). PaspymieHue Oayok

1l

IMPOUCXOOUT 3a CUCT O6paBOBaHI/IH IIACTUYCCKOI'O IIapHHpa B IIPOJICTC.

[Tpu o1ieHKe mpeesia OTHECTOMKOCTH 0 TTOTepe HeCyIel CnocoOHOCTH R 1mapHUpHO
OTIEPTOM OaJKM MPSAMOYTOJBHOTO cedeHust M onpenenstoT nmo ¢opmynam (8.10) u
(8.11), B koTOpBIE BMECTO b MOACTABNIAIOT IPUBEACHHYIO IMUPUHY OAIKH Di, BRIYUCICHHY IO

o popmysie (8.2).
a
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a — IpsAMOYT'OJIbHOT'O CCUCHUH, o — TaBpOBOI'0 CCYCHUA CO C)KaTOM 30HOM B ITOJIKE;
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6 — TAaBPOBOT'O CEUCHHUSI CO CXKATOM 30HOU B pedpe

Pucynok 8.4 — Cxema ycWINii U 31I0Pa HANIPSIKEHU i, BOSHUKAIOIINX B CeYECHHUH,
HOPMAJILHOM K MPOI0JILHON OCH U3TrH0aeMoro 7Kej1e300eTOHHOT0 YJIeMeHTa, OT
TPEXCTOPOHHET0 OTHEBOI'0 BO3/IEICTBHUS MOKAPa, MPH pacyeTe HA OTHECTOHKOCTh

8.14 TIpoyHOCThH TaBPOBBIX U JIBYTABPOBBIX M3rHOAEMBIX 3JIEMEHTOB ONPEIEISIOT B
3aBUCUMOCTH OT TIOJIOKEHUS CKATON 30HBI:

a) €CJIM TpaHuIla CXKATOW 30HBI POXOJIUT B MOJIKE (pUCYHOK 8.4,6), T.e. coOIIto1aeTcs
yCIIOBUE

RsntAs < Rbnt b'ft hlft + Rsct A's ) (816)

3HadueHue Myirx onpenersitor mo gopmymam (8.10) u (8.12) kak ms IpsIMOYTOJIBHOTO
ceueHus MUpuHOU D'y, Tie mmpuna nonku b'y, — mo popmye (8.3);

0) ecnu rpaHuUIla C)KATOW 30HBI MPOXOJIUT B pedpe (pucyHOK 8.4, ), T.e. YCIOBUE
(8.15) He cobnromaeTcs, 3HaYCHUE Myt OTIPEICIISIOT 10 (hopMyJie

Mt = Ront be Xt (No — 0,5%:) + Rpn (b'%t — by) h'st (ho — 0,50'%) + Rset As (o — @°), (8.17)
[IPU ATOM BBICOTY C3KaTOW 30HBI OETOHA Xt IPU HArPEBE OMPEACIISIOT 10 (hopMyIie
Xt = [Rsnt As — Rsct A's — Rin (b'ft - bt) hlft] I Rpnt by . (8-18)

8.15 B Oankax, apMUpOBAHHBIX pPa3HBIMU KJIACCAMH CTaJjiel, PU MHOTOPSTHOM
apMHPOBAaHUH apMaTypa PSIOB Pa3HBIX YPOBHEH OyneT HarpeBaThCsS HEOAWHAKOBO. B
ATOM ciyuae npu & < Eg 3HaUEHUE Myt ONIPEACIISIOT 1Mo (hopMyie

Mu|t’t = 2 Rsnt As (h() - 0,5)(:’[) + Z Rsct Als (O,5Xt - al). (8.19)

8.16 Kpuruueckas TtemmepaTypa HWXKHEH pacTIHYTOH apMaTypbl CTaTUYECKU
onpenenuMon d6anku npu & < Er onpeeNseT HACTYIUIGHHE Tpejesia OTHECTOMKOCTH IO
noTepe Hecyllel CoCOOHOCTH.

Kputnueckoe 3Hauenue xod¢p@duIMeHTa yCIOBUS PabOThI PACTSAHYTOM apMaTyphbl
BBIYHCIISIOT:

B OaJIkax MpsSMOYTOJIbHOTO CEUEHUsl PU OJMHOYHOIN apMmaType (0e3 ydera ckaroil
apMatypbl) — 1o popmyiie (8.13);

B Oajkax NMpsSMOYTOJIBHOTO CEUEHHUS C YYETOM CXKATOW apMarypbl — 1o ¢Gopmysie
(8.14);

B 0ajkax TaBpOBOT'O CEUYEHMs, KOTJla TpaHMIla CXKATOM 30HBI MPOXOAMUT B pedpe, 1o

bopmyne

YS,CI’ = (Mn _A - B) / Rsn As (hO - 0,5 Xt); (820)
A= Rbnt [bt Xt (ho - 0,5 Xt) - h'ft (ho - 0,5 h'ft)]; (821)
B = Rsct As (hO - a') (822)
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3Ha4YeHUS BBICOTHI COKATOW 30HBI Xt IIPH TOXKAPE onpeneistoT mo hopmynam (8.11),
(8.18), mpuBenenHoii mupuHbl 6anku by — o Gopmyne (8.2), mmpunbl monku b’y — 1Mo
dbopmyite (8.3).

3Hasg KpUTHYECKOE 3HaueHHEe Kod(duineHTa ycioBUl pabOThl apMaTypbl Ystcr, B
3aBUCHUMOCTH OT KJjlacca apMmaTypbl, [0 Ta0nuie 5.6 ONpenessioT KpUTHYECKYIO
TEMIIEpaTypy HarpeBa apMaTypsl tscr, A1 KpailHEro CTEp>KHsS apMaTyphl B Oanke. 3Has
PACCTOSTHUE OT OCH apMaTyphl IO HIDKHEW U OOKOBOM MOBEPXHOCTEH Oanku, Ha rpadukax
nporpeBa Oanok (pucynku b.7-b.22) naxomsat Ty cxemy mporpeBa Oaiku, B KOTOPOU
Temreparypa O€TOHa paBHAa KPUTHYECKOM TeMIlepaType OCH apMaTypbl KpalHEro
crepxHs. Ha 310l cxeme cBepxy OyzaeT yka3aHa JUIMTEIBHOCTb CTAHIAPTHOTO MOXapa,
KOTOpasi COOTBETCTBYET MPEEITy OTHECTOMKOCTHU OaJIKU T10 MOTEPE HECYIIEN CIOCOOHOCTH
R.

[Ipy mpOMEXYTOUHBIX 3HAUEHUSAX TEMIIEpaTypbl s Ha cCXeMax IMporpeBa Oallok
MPEJIe]T OTHECTOMKOCTH ONPEAEISIETCS MO JIMHEMHOW HHTEPITOSLINH.

Corcamule snemenmsl (KOAOHHBL, CeHbl)

8.17 OtnmenpHO CTOSIIME KOJIOHHBI, KaK MPaBHIJIO, TOJABEPTaloTCS BO3ACHCTBUIO
nokapa ¢ 4etrblpex cTopoH. KoyloHHBI, HaXoAsuIMecss B CTEHaX, MOTYT MOJBEPIraThCs
OTHEBOMY BO3/JICHCTBHUIO MOXKapa C OJHOM, TBYX U TPEX CTOPOH.

[Ipu pacuere OrHECTOMKOCTH KOJIOHH BETPOBBIE M KPAHOBBIE HArpy3ku (IIpU HX
HaJIMYUH) HE YYUTHIBAIOT.

OraeBoe BO3/IEHCTBUE BBI3BIBAET HEPABHOMEPHOE PACHPEIECICHUE TEMIIEPATyphl B
O€TOHE MO MONEPEYHOMY CEUEHUIO KOJIOHHBI. [Iepudepuiinbie cnou 0eToHa MPOrpeBaroTCs
3HAUUTETHLHO OOJIbIIIE, YeM BHYTPEHHHUE, YTO MPUBOJUT K CHUKEHHUIO MPOYHOCTH U
CHWJIBHOMY pa3BUTHIO jJedopMalinii OEToOHA y KpaeB ceueHus KOJIOHHBI. MeHee HarpeToli
OCTOH IIEHTPAJLHOM YacTU CeYeHHs O00JiajaeT OONbIIeH MPOYHOCTHIO M MEHbIIEH
nepopMaTUBHOCTHIO. Pa3pylieHne KOJIOHH MpPOUCXOAMT IO MEHEE Harperomy, Oosee
MPOYHOMY OETOHY MpH JepopMaluu CxKaTus, OJTU3KON K MpeeTbHOM.

B apwmarype, pacnosioXeHHOM Yy KpaeB CEUEHHsI KOJIOHHBI, IPU BBICOKUX
TEMIIepaTypax HarpeBa pa3BUBAIOTCS OOJbIIME IJIaCTHYECKUE nedopmanuu, U OHa
MepeCTaeT BOCIPUHUMATD YCWIINS OT BHEIIHEW HArpy3KH, KOTOPBIE NIEPEAAIOTCS HA MEHEE
HarpeTbiii OETOH B LEHTPAIbHOW YACTH KOJIOHHBI.

8.18 Pacuer moO MPOYHOCTH MPH YETHIPEXCTOPOHHEM OTHEBOM BO3ICHCTBUH
IPSIMOYTOJIBHBIX CCUEHUI BHEIIEHTPEHHO CKATHIX KOJOHH C apMaTypOii, pacooKeHHOM
y MPOTHUBOIOJOKHBIX B IJIOCKOCTH HM3rH0a CTOPOH CEUYCHHMS, IPU IKCICHTPUCHTETE
IPOAOILHOM criIbl e < N/30 u rudkoctu A = lo/h; < 20 mpousBoasaT mo dhopmyire

Nult,t < (P(RbntAred + RsctAs,tot), (823)

r1e Ared — IPUBEICHHAS TUIOIIAL CEUCHHUS, KOTOPYIO ONpPEAeIIoT o dopmysie (8.8);
As 1ot — TUTOILIA]Th BCEH TIPOJIOIBLHOM apMaTyphl B CCUCHHH.

8.19 KoaddumumeHT mpoa0obHOT0 U3ruda ¢ KOJOHH MPSIMOYTOJIBHOTO U KPYTJIOTO
CCUCHHUI MPH HArpeBe CleAyeT MPUHUMATh B 3aBUCHMMOCTH OT OTHOILICHHUS pacueTHOMN
JUTHHBI KOJIOHHBI lg K ipuBeeHHbIM BbicoTe h; vutn quamertpy d; mo tadsuie 8.1,
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Taonuna 8.1
lo/ht 6-12 16 20
lo/d 5-10 14 17
¢ IIJISL TSOKENOro 0eToHa 0,90 0,80 0,70
¢ JUTSI KOHCTPYKIIMOHHOTO KepaM3uTOOEeTOHA 0,85 0,68 0,55

HJ'IOHI&I[L IMPUBCACHHOT'O KPYIJIOTO CCUCHUA
Avea = 0,7850¢ = 0,785 (d — 2ay)2. (8.24)

[TpuBencHHYIO BBICOTY CEeUeHHs KOJIOHHBI Ny ompenenstor o ¢opmyie (8.5) mmm
(8.7).

['my6buny mnporpeBa OeToHa a; NIl KPYIJIOW KOJIOHHBI HaxoJIAT MO PHUCYHKY 8.2,
npuaumMas 0; = 0,9b, u HaligcHHOE 3HAaYCHKE &; YMHOKAIOT Ha KodduimenT 1,11.

8.20 Pacuer o IMPOYHOCTHU IIPAMOYI'OJIbHBIX CEUYCHUM BHCICHTPCHHO CXKAThIX KOJIOHH
IIpx OrHCBOM BOBI[GﬁCTBHPI IMIPOU3BOJAT U3 YCJIOBHUA

Nn‘e < Rbnt bt Xt (hOt - 0,5Xt) + Rsct A's (ho - al). (825)

BricoTy cxxaToi 30HBI onpeneisatoT mo popmyie (pucyHok 8.5)
pu & = xi/ hot < &g

Xt = (Nn + Rsni As — Rset As) I Ront b; (826)
npu & = x¢/ hot > Er
Nn + RsntAs(1 + ‘fR)/(l - S;R) - RsctA;
= ) 8.27
e Ronebe + 2RoneAs/hor (1 — €1) (8:27)

[Tpr YeTHIPEXCTOPOHHEM BO3ACHUCTBHH IOKapa MPUBEACHHYIO pab0UyI0 BBICOTY
CCUCHUS OTPeACIISIOT Mo Gopmyiie hos =h —a —a;.
[TpuBeneHnyto mupuny by B popmynax (8.25)—(8.27) onpenenstot o popmyie (8.2).
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a — TIPU TPEXCTOPOHHEM; 6 — TIPH YSTHIPEXCTOPOHHEM 000TPEBE M pacueTe Ha OTHECTOMKOCTh
Pucynok 8.5 — Cxema yCcwJnii ¥ 3M10Pa HANIPSKEHUH B ceYeHUH, HOPMAJIBHOM K
NPOJ0JIHbHOM OCH BHELICHTPEHHO C/KATOI0 7Kej1e300eTOHHOI0 3JIEMEHTA

8.21 DKCUEHTPUCUTET WA PACCTOSHUE OT TOYKH TIPHIIOKECHUS TPOA0IBHOM Crutbl Ny
IO LIEHTpa TSKECTH CEUYEHUsI PACTSIHYTOM WJIM MEHEE CKATOW apMaTypbl KOJIOHHBI TIPU
OTHEBOM BO3JICUCTBHUH OIMPEACIAIOT M0 (hopmyie

e=em+0,5(hp—a’) +e, (8.28)

[TepBoie nBa cimaraembix B (opmyne (8.28) ompenensrorcs mo nyHkry 8.1.14 CII
63.13330.2018 ¢ yyeToM M3MEHEHHMs] MPOYHOCTHBIX U AE(POPMATHUBHBIX XapaKTEPUCTHUK
O6eToHa M apMaTypbl ipu Harpese. [Ipu 3ToM MOAyTH yipyroctu 6eToHa Ky OMpeaensoT
no ¢dopmyne (5.3) B LEHTpPE THKECTH MNPUBEIACHHOIO CEUECHHS, MOAYJb YIPYTroCTU
apmatypsl Eg —1i0 popmye (5.7).

€ — JOIOJIHUTENbHBIN 3KCIEHTPUCUTET (WJIM MPOrud) OT OTHEBOIO BO3ACHCTBUS NpU
OJTHO-, JBYX- WJIM TPEXCTOPOHHEM HEPAaBHOMEPHOM HAarpeBe IO BBICOTE CEUCHUS
BHEIIEHTPEHHO C)KaTOW KOJIOHHBI OTPEIEIISIOT 10 hopMyIie

et=a (ast ts — ot tb) |02/ 8h0t. (829)

[Tpu uerpipexcroponHem Harpese €; = 0.

JIJIsl KOJIOHH C HECMEMIAONIMMUCS 3aJelIkaMi Ha JIByX KOHIax (0e3 MmoBopoTa)
lo =0,5l; a = 0,55.
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JIiss KOJIOHH ¢ HeCMENIAIoNIMMHCS 3aJelIKaMH Ha JByX KOHIIAX C TOJATIMBBIM
orpanndeHHBIM TToBopoToM lp = 0,8l; a = 0,7.

JIJ1s1 KOJIOHH C MApHUPHBIME OIOpaMu Ha AByX koHmax lp = 1; a = 1,0.

KoadduimeHT op mpuHUMAOT MO Tabiuie 5.3 B 3aBUCUMOCTH OT TEMIIEpaTyphbl
O0eToHa MEHEee HarpeTol C)KaToW TpPaHu CEYCHUS U Ot — 1O TabauIe 5.7 B 3aBUCHMOCTH OT
TEMIIEPATypbl apMaTyphl y HarpeBaeMou TpaHH.

8.22 DKCUEHTPUCUTET, WIIH PACCTOSIHUE OT TOYKH IPUIIOKEHUS MPOA0TIbHOM cuitbl Ny
JI0 TIEHTPA TSKECTH CEUEHUsSl PACTSIHYTOM WJIM MEHEe C)KAaTOM apMaTypbl KOJOHHBI MpU
YETHIPEXCTOPOHHEM OTHEBOM BO3JICHCTBUHU, TOMYCKAETCS ONPENENATh N0 popMyie

€0

- (anblfred>_1’ (8.30)

Nnl3

rie Ep; — onpenenstot o ¢popmyte (12.7);
Jred — o popmynie (8.125) CIT 63.13330.2018 c yuerom dopmysl (12.6).

8.23 PacyeT OTrHECTOMKOCTHM KOJOHH TPH KOCBEHHOM apPMHUPOBAHHWH CIICTYET
BBINIOJIHATE 110 opmyite (8.23) wim (8.25), mojacTaBisis B HUX BMECTO Rpn MPHUBEICHHYIO
MPU3MEHHYIO MPOYHOCTh OeTOHA Rpnred, OMPENETCHHYIO C YYE€TOM BIIUSIHUSI OTHEBOTO
BO3JICUCTBHS HA HOPMATUBHBIE COMPOTUBIICHUS apMAaTYPHOM CTali CETKU WJIU CIUPAIIH.

8.24 XKene300eTOHHBIE HECYIIHE CTCHBI CILIOMHOrO cedeHust THOKOCThIO A < 83 (lo/h;
<24) ripy OJHOCTOPOHHEM OTHEBOM BO3JICHCTBHH, C )KECTKUMHU HECMEIIIAEMBIMH OTIOPAMH,
KOrJa TpOJIOJIbHAS CXKMMAroIas Cujla TPHIOKEHA ¢ HayvaJdbHBIM WM CIIyYalHBIM
OKCIIEHTPUCUTETOM CO CTOPOHBI 00OrpeBaeMOl IOBEPXHOCTH, paboTaloT Ha
BHEIIEHTPEHHOE CkaTue. [Ipemen OrHeCTOMKOCTH 1O IMOoTepe Hecylled CIOCOOHOCTH
HACTyTaeT MPU MPOTUOE CTEHBI, HAIIPABICHHOM B HEOOOTPEBAEMYIO CTOPOHY.

[Tporn6 OT HEpPaBHOMEPHOTO HArpeBa CTEHBI IO BHICOTEC CEYCHHS B pacyeTe HE
VYUTHIBAIOT, TaK KaK OH HampaBlieH B O0OTpEeBaeMyl0 CTOPOHY M yMEHBIIACT
AKCIICHTPUCUTET TIPHIIOKCHUS TIPOJOJILHON CKUMAIOIIEH CHJTBI.

8.25 Ilpu 0HOCTOPOHHEM OTHEBOM BO3JCUCTBUHM M C KECTKUM ONMUPAHUEM CTEHBI
MIPOYHOCTh BHEIICHTPEHHO CXKATBIX IJIOCKUX JJIEMEHTOB NMPHU MPUJIOKESHUN MPOAOTHHOM
CHJIBI C OOJIBIITUM IKCIICHTPUCUTETOM (prcyHOK 8.6), korna & = xi/hot < &g, onpenensror 1o
dopmynam (8.25)—(8.27), B kotopsix BMecTo b; mpuarMarotT b=1000 Mm.
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a — paCyYCTHBIC pa3MCpPbl CTCHBI; 6 — cxema pa3pymeHus CTCHbBI IPH OJHOCTOPOHHEM OIHCBOM
B03,I[CI‘;ICTBHH; 6 — CXEMa CCUCHU CTCHBI ITPU pacyCTe OTHECTOMKOCTHU

Pucynok 8.6 — Kese300eToHHas CTeHA ¢ OTPAHMYEHHBIM IOBOPOTOM OMOPHBIX
CeYCHU M

8.26 B ycrnoBusax mokapa ABYXCTOPOHHUN OOOTPEB JKEJIE300€TOHHOW CTEHBI HE
BCErga MpOUCXOAuT. B ciiyyae OJHOBPEMEHHOIO HArpeBaHUsi C JBYX CTOpPOH B
&KeJNe300€TOHHON CTeHe MNPAaKTUYECKM HE BO3HHMKAET TEMIIEpaTypHOro mporuda
(9KCLIEHTpUCHUTETA €;), U CTeHA paboTaeT Ha cxarue. [Ipeen orHeCTORKOCTH 10 TIoTepe
HecylIel cnocoOHocTu R Takoil cTeHsl OyIEeT BbIIIE, YEM IIPU OJHOCTOPOHHEM Harpese.

Pacmﬂﬁymble J1€MEHN bl

8.27 B Hecymux KOHCTPYKIHSX (pepM M apoK TPHUCYTCTBYIOT >KEJI€300€TOHHBIE
AJIEMEHTBI, KOTOphIE pabOTAalOT Ha IIEHTPAJIbHOE M BHELEHTPEHHOE pacTshkeHus. Kax
MIPaBUJIO, ITH DJIEMEHTHI BO BPEMS TIO)Kapa 000TPEBAIOTCS CO BCEX CTOPOH.
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8.28 Ormenky mnpenena OTHECTOMKOCTH IO TMOTepe Hecyiled cmocobHoctu R
PACTSHYTHIX MPSIMOYTOIBHBIX JKEJIE300€TOHHBIX JIEMEHTOB MPU BCECTOPOHHEM OTHEBOM
BO3JICUCTBHUH MPOU3BOJIAT U3 YCIOBHS

Nn < Nuit, (8.31)
rae N —IpoiosibHas pacTsArMBaioIias Crujla OT HOPMATHBHOM BHEIIIHEH HArpy3KH;
Nutt — HpefenbHOe 3HaueHHE IPOJOIBLHOM CHIIBI, KOTOPOE MOXKET OBITH BOCIPHHSTO

AIIEMEHTOM, OMpeensaeMoe o GopMmyie
MIPU LIEHTPATLHOM PaCcTsHDKEHUU

Nuitt = ZRsnt Astot (8.32)

rae Asot — IJIONIAAb CEYEHUS BCEH MPOJIOILHOM paCcTIHYTOW apMaTyphl;
IpM BHEIEHTPEHHOM PACTSHKEHUM WU TPOJAOJBHON CHIIE, TMPUIOKEHHOU MEXKIY
ycuiusiMu B apmatype S u S' (pucyHok 8.7a)

Nne <RsntA's(ho — a'); (8.33)
Nn e' S Rsnt As (h() - a.l), (8.34)

[pU TIPOJIOTIBHOM CHITe, IPUIIOKEHHOM 3a MpeesiaMKi PACCTOSHUSI MKy YCHIHSIMU
B apMatype S u S' (pucyHok 8.7, 6)

Nuitt € < Rpnt bt Xt (hot — 0,5x1) + Rect A's (ho — a). (8.35)
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a —TPOJI0JIbHAS CUJIa MPUIIOKEHA MEKIY YCHIIUAMU B apmatype As u A's;
6 —IPOJI0JIbHAS CHJIAa TPUIIOJKEHA 3a IIPEJIeIaMU PAaCCTOSTHUS MEXKy YCHIIUAMHU B apMmarype As 1 A's

Pucynok 8.7 — Cxema yCWJIMii U JNI0Pa HANIPSI)KEHU B ceYeHUH, HOPMAJIBHOM K
MPOAOJIbHOM OCH BHELICHTPEHHO PACTAHYTOI0 eJ1e300€TOHHOI0 3JIeMEeHTa, PHU
YeThIPEXCTOPOHHEM BO3CCTBHH MOKapa NMPHU pacyeTre OrHeCTOMKOCTH

BricoTa cxkatoii 30HbI IpU HArpeBe Xt paBHA

Xt = (Rsnt As — Rt A's — Nn) I Ront bt

Ecmu xt > &g hot, B popmyity (8.39) moxacrasisior x; = &g hot.
DKCUEHTPUCUTET MPOJOIBHON CHJIBI WM PACCTOSHHE € OT pacTATHBAroIeii

(8.36)

MIPOIOJILHOM CHJIBI JI0 PaBHOACHCTBYIONICH YCUIIMMA B apMaType ONpeaeIisitoT 1o ¢popmyJie

(8.28) 6e3 koadumeHTa 1, Tak Kak HET JOMOJHUTEIBLHOTO MPOJOJBHOIO W3ruda oT

pacTArUBaloIIel CUIIbI, U 0€3 IOMOJHUTEIBbHOTO 3KCIIEHTPUCUTETA TIPOJOJILHON CUIIBI é;,
TaK KaK MpU BCECTOPOHHEM OTHEBOM BO3JEMCTBUU HET JOMOJHUTEIBLHOTO BhIrMOa OT
HEpPaBHOMEPHOI'O HAarpeBa.
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Kenezobemonmuvie snemenmol npu Oeticmeuu NONEPeyHvLX CUJl

8.29 PacueT OrHecToiMKOCTH MO MOTEPE MPOUYHOCTH HKENE300€TOHHBIX AIIEMEHTOB MPU
JACWCTBUU TIONIEPEYHBIX CHJI B YCIIOBHSIX OTHEBOTO BO3JICHCTBHS MPOBOISIT HA OCHOBE
MoieTH HakJIoHHBIX ceueHui mo 8.1.31-8.1.34 CIT 63.13330.2018. I1pu a3Tom B popmymnax
BMECTO 3HA4YCHUs b npuHUMaroT 3HaueHue by (pucyHok 8.8), onpenernsemoe o Gopmyiie
(8.2). 3HaueHust kK03((GUIUCHTOB YCIOBUH PaOOTHI Ypt U Yot MPUHUMAIOT O CpEIHEH
TeMIieparype OeToHa MOMePeYHOTO CCUSHUSI.

a. b a

| — 'K -
Sy Su | S | —
Q — _—
| ©
b AT IN

Pucynok 8.8 - Cxema ycuimii npu pacuere xeJjie300eTOHHBIX 3J1eMEHTOB 110
HAKJIOHHOMY CEYeHHIO HA e CTBHUE MONEPEYHbIX CHJI IIPH TPEXCTOPOHHEM
HarpeBe

Pacuem srcenezobemonnvix snemenmos na npoaaeﬂueaﬂue

8.30 IIpu ogHOCTOpPOHHEM BO3JIEUCTBHUH IMOXKapa CHU3Y pacueT Ha MPOJIaBIIMBAHHE
IJIOCKUX JKEJIE300€TOHHBIX DJIEMEHTOB (IJIMT) mpous3BoAsaT coriacHo 8.1.46 CII
63.13330.2018 ¢ yyeToM HOPMAaTHUBHBIX COMPOTUBJICHUHN pacTsSKEeHHIO OeToHa Rpne U
MONepeYHO apMaTypbl Rewt.

Y4eT BIUSHUS BBICOKOTEMIIEPATYPHOTO BO3JCHCTBHS Ha OETOH IMPOM3BOAAT IIO
dopmyne (5.2). Ilpu 3ToM 3HadyeHHMe KOIPQHIMEHTA YCIOBUI pabOTh OeTOHA Ha
pacTsHKEHUE TIPU HATPEBE Yot NMPUHUMAIOT 1O CpeaHeapu(METHUECKOMY 3HAYCHHIO
CpPEIHUX TEeMIIepaTyp HarpeBa O€ToHa 3JIEMEHTAPHBIX YYaCTKOB, Ha KOTOPBIC Pa30MBAIOT
CEUCHHE TUTUTHI MO BBICOTE (PUCYHOK 8.9).

VY4yeT BIMSHUS BBICOKOTEMIIEPATYPHOTO BO3JICUCTBHS Ha IOMEPEUYHYIO apMaTypy
npou3BoAT 1o Gopmyie (5.9). KoadduimeHnt ycnouit paboThl apMaTyphbl IPHU HarpeBe
Yst IPUHUMAIOT TI0 TabJyuIiie 5.6 1711 MaKCUMaJIbHOTO 3HAYCHUSI TEMITEPATyPhI MOMIEPEIHON
apMaTyphl.
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1 — pacueTHOE MOTIIEpEYHOE CEUEHHE; 2 — KOHTYP PaCUETHOTO IOIIEPEYHOTO CCUCHHUS;
3 — TemnepaTypHas KpuBasi HarpeBa 0€TOHa 10 BBICOTE IUTUTHI; 4 — CpeHss TeMIepaTypa
3JIEMEHTAPHOI'0 Y4acTKa; 5 — IMpaMK/ia IpoIaBIUBaHUS

Pucynok 8.9 — YciioBHasi Mo/ieJIb IS pacyeTa IUVINTHI HA MPOAABIUBAHUE NIPH
OTHOCTOPOHHEM OTHEBOM BO3/1eliCTBHM CHHU3Y

Craruuecku HEONPECIACIUMbIC KOHCTPYKIIMH

8.31 B crarWyecku HEONPEIEIMMBIX H3TH0AEMBIX JJIEMEHTaX W3 MOHOJIMTHOTO
&Kele300eToHa (MIuTax, 0amkax, pureisx U KOJIOHHAX) TPeJIesl OTHECTOWKOCTH 10 TIOTepe
Hecylie CcrnocoOHOCTH R HeoOXOoAMMO ONpeNesiTh C YYETOM >KECTKOCTH Y3JI0B
COTPSDKCHHSI DJICMEHTOB M CHEIU(PUKHA CXEM pas3pylieHus. B  MHOTOMpPOJIETHBIX
MHOTO3TXHBIX 3JIAHUSX M COOPYKCHHSIX MPH JIOKAJTHLHOM IT0Kape B OJJHOM IMPOJIETE WIIH
HA OJHOM JTaXXe B3aMMOJICHCTBHE OTACIbHBIX MOHOJIMTHO COTPSDKCHHBIX 3JICMCHTOB
MOJKET MPUBOJIUTH K BOSHUKHOBCHHIO JOMOJHUTEIIBHBIX YCUIIMN B IPYTUX MPOJIETaX, TIe
MIOKap HE MPOUCXOTHIL.

8.32 Ycunwms B CTaTUYECKU HEOMPEACTUMON KOHCTPYKIIMH OT Harpy3Kd U OTHEBOTO
BO3JICHCTBUS MPHU TOXKApe OMPEACIsaoT Mo (GopMmyiaM CTPOUTENBHON MEXaHUKU KaK B
YIIPYTOM CHCTEME.

[TepemenieHns: B OCHOBHOM CHCTEME, BBI3BaHHBIC BO3/ICHCTBUEM TEMIIEPATYPhI B I-M
HaIpaBJICHUU, PABHBI

l 1 l
Ait: 2f Mi <—) dx + ZJ Nietxdx, (837)
0 T/ tx 0

rae M; u Nj — uzru6aromuii MOMEHT U POJI0JIbHAS CHJIa B CEUEHUU X-3JIEMEHTa OCHOBHOM
CHCTEMBI OT JCHCTBUS B 1-OM HAIpPaBJICHUU COOTBETCTBYIOIICH SIUHHUYHON
CUJIBL;
(1/1), & — TEMITEpaTypHBIC KPUBU3HA U AcPOpMAIUs X-2JIEMEHTA, BHI3BaHHBIC OTHEBBIM
BO3JCHUCTBHUEM.
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8.33 TemnepaTypHbIi U3rHOAOIIMI MOMEHT OT HEPABHOMEPHOT'O HarpeBa 1o BhICOTE
CEYCHMS DJIEMEHTA, 33JIeTAHHOTO Ha OMopax, a TAaKKe B 3aMKHYTBHIX pamax KOJIBIIEBOTO,
KBaJPAaTHOTO W TMPSMOYTOJIBHOTO OYEpPTaHWM, WMEIONUX OJWHAKOBOE CEUYCHUE,
OTIPEEIISIOT TI0 popMyIie

M, = (1/r); D, (8.38)

rae (1/r); — TemmeparypHas KpHBH3HA;
D — xecTKOCTh ceueHusl B MPEAENIbHON 10 MPOYHOCTH CTAAUH.
[IpononpHbie TemmepaTypHble TehopMalryd B KEJIe300€TOHHOM 3JIEMEHTE MOTYT
BBI3BIBATh HAIPSOKEHUS CKATHS [PU  HECMEIIAEMBIX OMOPAaX M YBEIUYECHHE
AKCLIEHTPUCUTETA CKUMAIOILIEH CHIIBI B KOJIOHHAX OT TEMIIEPATYPHOTO YAJIMHEHUS] PUTEIS.

8.34 B snemeHTax CTaTU4YECKH HEONPEAEIMMBIX JKEI€300€TOHHBIX KOHCTPYKIUI OT
CWJIOBBIX M OTHEBBIX BO3JECWCTBUN MPOMCXOIUT IepepacnpeaeneHue ycwimid. Pacuer B
yHOpyroil cucteme sBIsieTcsl 0a30BBIM U1l ydeTa MepepacipesieieHus YCUINil MeToI0M
IIPEAEIIBHOIO PaBHOBECHS.

[lepepacnpenenenyue yCuInid MPOUCXOIUT OT Pa3BUTHSA IJIACTHUECKUX AepopMaruii
apMatypsbl B 0€TOHE, 00pa30BaHUs U PACKPBITHS TPEILMH B MOMEHT UCUEpIIaHUs HECYILEH
CHIOCOOHOCTH 3JI€MEHTa CHCTEMbl. YCHIHA B KaXKIOM BJIEMEHTE KOHCTPYKIIHH
OrpaHUYeHbl MPEAEIbHBIMH YCIOBUSMH, C JOCTHKEHHEM KOTOPBIX AePOopMaluu 3THX
AJIEMEHTOB MOTYT 3HAYUTENIBHO BO3pacTaTh, OOpPA30BbIBAS IUIACTUYECKHUE IIAPHUPBI.
[InacTuyeckue MIapHUPBI MPEBPAIIAIOT CTATHYECKH HEOIPEACIMMYI0 KOHCTPYKIHUIO B
CTaTHYECKU OIPENEITUMYIO0, B KOTOPOH pocCT AedopManuil MPOUCXOIUT 0€3 BO3pacTaHUs
ycunuil. CTaThyeckd HEONpeNeIuMyl0 KOHCTPYKLUMIO B COCTOSIHUM MPEIEIbHOro
paBHOBECHUS CIEAYET MPEACTABISTH Pa3IeICHHON Ha YaCTH MIACTUYECKUMHU IApHUPAMH.

8.35 B cratmuecku HeOmpeneITuMOM H3THOAEMOM >KEJIEe300€TOHHOM DJIEMEHTE,
3aJIeTaHHOM Ha OMOpax, OT OJHOCTOPOHHEr0 OTHEBOT'O BO3JCUCTBUS CHU3Y BO3HUKAET
OTpULIATEIBHBIN TeMIlepaTypHblii MOMEHT M, KOTOpBI TPUBOAUT K OOpPa30BaHUIO
MJIACTUYECKUX IIAPHUPOB (TPEIIMH) HA OMNOpax, TJI€ MOMEHTHI OT Harpy3ku W
TEMIIEpaTyPHOTO Mepernaa 1o BbICOTE CEUCHHs CyMMHUpYyroTcs (pucyHok 8.10).
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@ — MOMEHT OT PaBHOMEPHO pacIpe/le]IeHHON Harpy3ku; 6 — TeMIepaTypHbIii MOMEHT OT O'HEBOTO
BO3/ICIICTBUS; 6 — MOMEHTBI, IEHCTBYIOIINE B AJIEMEHTE Iepe]] 00pa30BaHUEM MEPBBIX MIIACTHUECKUX
LIApPHUPOB Ha OMOPAX; 2 — CYMMapHbI MOMEHT IIpY 00pa30BaHUU IIACTUYECKOIO [IIApHUPA B
poJiere

Pucynok 8.10 — MoMeHTBI B CTATHYECKH HEONPeAeTUMOM dJIeMeHTe

8.36 TeMmriepaTypHbIe yCHIHSI BIUSIOT Ha 00pa30BaHUE TUIACTUYECKHUX IIIAPHUPOB, HO
3HAUYEHUS TEMIIEPATyPHBIX MOMEHTOB CHIKAIOTCS Ha 50 % u3-3a pa3BUTHS IIIACTUYECKUX
nedopmanuii 6eTOHA W apMaTypbl, HArpeThiX JI0 BBICOKUX Temmeparyp. MomeHT
o0pa30BaHMsI MIACTHUECKOTO [MIAPHUPA HA OTIOPE OMpeesIeTcs mo Gopmyre

Mow = M, + 0,5M,, (8.39)

rae Moy, — MOMEHT 00pa30BaHUs ONOPHOTO MJIACTHYECKOTO IAPHUPA,
M, u M; — oniopHble MOMEHTHI OT HArPy3KH U HarpeBa COOTBETCTBEHHO.

B mposiere MOMEHT OT Harpy3ku CHHKAeTCs M3-3a 00pa3oBaHUs TEMIIEPATypHOTO
MOMeHTa Jnpyroro 3Haka. [locie o0pa3oBaHHMSI ONOPHBIX IUIACTUYECKUX IIIAPHUPOB
’KEJIe300€TOHHBINM AJIEMEHT MPEBPAIlaeTCs B CTATUYECKU OMPENEIUMYI0 KOHCTPYKIHUIO.
TemneparypHbplii MOMEHT B MpPOJIETE YMEHBIIAETCA, U OCTAETCA TOJBKO MOMEHT OT
Harpy3ku. [lomHoe pa3pylieHue 351ieMeHTa MIPOUCXOIUT MPU 00pa30BaHUU MIIACTHYECKOTO
[IapHUpPA B CEPEAMHE MPOJIETA, KOT/Ia PE3KO YBEIMYUBAIOTCS TUIacTUYEeCcKue nedopmannuu

35



CII  1325800.2019

apMatypsl pu OoJiee BBICOKMX 3HAYCHUSIX HArPy3KH M TEMIIEpaTypbl HarpeBa, 4eM B
CTaTUYECKU ONPEACTUMON Oalnke.

8.37 CHmxeHre TPOYHOCTH OMOPHBIX CEUEHUI MPOUCXOIUT U3-3a MIPOrPEBA CHKATOTO
0eToHa M apMaTypbl 10 BBICOKUX TEMIIEPaTyp.

[Ipn TpexcTOpoOHHEM HarpeBe OIMOPHOTO CEUEHHUS CTAaTHUYECKU HEOMPEACTUMBIX
O0amox OETOH CXKaToW 30HBI HWKHEWM M OOKOBBIX TpaHEH CeueHus, HarpeTbiil 0
TEMIIEPATyphl BBIIIE KPUTHYECKOW, BBIKIIOUAETCS M3 paboThl. [IpoyHOCTH OMOpPHBIX
CEUYCHHI CHMKAeTCs, B OCHOBHOM, 33 CUET HarpeBa O€TOHa CKaTOW 30HBI 10 KPUTHUECKOU
TEeMIIepaTyphbl U, BCICACTBUE TOTO, YMEHbIIIEHHUsS paboyell BBICOTHI CEUEHUS! (PUCYHOK
8.11).

['my6una nporpesa 6eTOHA a; 10 KPUTUUECKON TeMIIepaTyphl Y HarpeBaeMbIX rpaHeit
cedyeHus 0aJKi HaXOJUTCS MO PUCYHKY 9.1.
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Pucynok 8.11 — Cxema ycujimii 4 310pa HANpPsi>KeHUil B ONIOPHOM CeYeHUMU,
HOPMAJIBLHOM K NMPOJA0JbHOM 0CH N3rn0aeMoro cTaTH4eCKN HeonpeaeTuMoro
7KeJ1e300€TOHHOT0 JIEMEeHTA, IIPH TPEXCTOPOHHEM 000rpeBe C:KATOi 30HbI NPU
MoKape M pacyere OrHeCTOMKOCTH

8.38 [IpoyHOCTH POJIETHBIX CEYCHUN CHIXKAETCSA OT HAarpeBa PacTSIHYTOW apMaTyphl
10 KPUTUYECKOU TEMIIEPATYPHI.

Pazpyuienue cedeHMil NMPOMCXOIUT OT CHHKEHUS HOPMATUBHOI'O COIPOTHBIICHUS
HarpeTo apMartypsl 10 padounx HanpspkeHui. [IpexaeBpeMeHHOro pa3pyIeH sl CKaTo
30HBI IPOJIETHBIX CEUEHUH 10 Havajia yBEIMUEHUS IJIACTUYECKUX JiehopManinii apMaTypsl
HE IPOUCXOJUT, TAK KaK OHA HAXOAUTCS MO IEMCTBUEM MEHBIINX YCUIIMM, YEM 10 HadaJIa
OTHEBOTO BO3ACHCTBHs. IIpOYHOCTH MPOJETHBIX CEYEHUM CTATUYECKU HEONPENEIIMMBIX
KeJIe300€TOHHBIX OaJlOK MPH TPEXCTOPOHHEM OTHEBOM BO3ICHCTBUM BBIYUCIAIOT IO
dopmyae (8.10).

8.39 Ilpenen OTHECTOMKOCTH MO TMOTEpPE HECyIleW crnocoOHocTH R crarnuecku
HEOMPEAESTUMOTO U3TH0AEMOT0 IEMEHTa 00ECTICUNBACTCS MTPH BBHITIOJTHEHUH YCIIOBU:

B TIPOJIETHOM CCUCHUHU
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Mn < My, (8.40)

rae Mp — HOpMaTUBHBIA M3rHOAIONIMN MOMEHT OT BHEIIHEW Harpy3ku (TMOCTOSHHOHM U
BPEMEHHOU JJIUTEIIbHOMN );
Mutt — Hecyiass CIOCOOHOCTh KE€JI€300€TOHHON KOHCTPYKIMH MpH  TOXKape
JUIMTENBHOCTBIO, PABHOM 3HAUYEHUIO IPENENIa OTHECTOMKOCTH IO TOTEPE HECYIIEH
cnocoOHOCTH R;

B OIIOPHOM CEYECHHHU

Mo + 0,5M < My, (8.41)

rae M, — HOpMaTUBHBIM MOMEHT OT BHELIHEN HArPY3KH B OTIOPHOM CEYEHUH (TIOCTOSIHHON
Y BpPEMEHHOU JJIUTEIIbHOM);
M; — TeMIiepaTypHbIi H3THOAIONTNI MOMEHT, OTpe/IeIsieMbIH 1o ¢hopMmyite (8.38).

8.40 IIpu nmpoeKTUPOBAHUU CTATUYECKU HEOTPEETUMBIX U3THOAEMBIX KOHCTPYKITHI
Mpeiesl OTHECTOMKOCTH IO TOTEepEe HECYIIel CoCOOHOCTH R pacCUMTHIBAIOT CIIETyIOITUM
obOpazom.

8.40.1 YcraHaBnIMBarOT BUI OTHEBOTO BO3ACHCTBYS HA HECYIIINN DJIEMEHT M 3HAYCHUE
HOPMHPYEMOTO IpeJiesia OTHECTOMKOCTH MO MOTEPE HECYUIEN CIIOCOOHOCTH.

8.40.2 U3 craTtdeckoro pacueTa Juisi KaKJ0TO JIEMEHTa OT ICUCTBUS HOPMATHBHBIX
MOCTOSIHHBIX M BPEMEHHBIX JUTUTCIBHBIX HArpy30K HaxXOIsIT WX HEOJaronpusTHOE
COYETaHHE.

8.40.3 TemoTeXHUYECKUM pacueToM WU 1O NMpuiIokeHusM A u b ot Bo3aeicTBus
CTaHJApPTHOTO TMOXapa UIMTEIbHOCTBIO (B MHHYTax), COOTBETCTBYIOIIEH 3HAUYEHUIO
HOPMHUPYEMOTO IIpe/ieja OTHECTOMKOCTH, HAXOAAT 3HAYEHHUs TeMIlepaTyp HarpeBa u
K02 PUITMEHTOB yCIOBHM pabOTHI 0€TOHA U aApMAaTypPhI B IONIEPEYHOM CEYCHUH DJIEMEHTA.

8.40.4 IIpou3BOAsAT pacyeT MO MPOYHOCTH IMPOJIETHOTO CEUYECHUS DJIEMEHTa W3
ycinoBust (8.40). Ecnm ycioBre MPOYHOCTH MPOJIETHOTO CEYEHHUsST COOJII0IAeTCs, TO
MIPOU3BOIAT PACUET MO MPOYHOCTH ISl OMOPHOTO CEUCHHMSI DJICMCHTA.

8.40.5 OmnpenensroT TeMIepaTypHbIC MOMEHTBI B OIMOPHBIX CCUCHUAX M3THOACMBIX
3JIEMEHTOB, CYMMHPYIOT KX C MOMEHTaMH OT Harpy3KH U IPOBEPSIIOT YCIOBUE MPOYHOCTH
oropHoro ceuenus (8.41).

8.40.6 Ecmm ycnoBus mpounoctd (8.40) m (8.41) BBIMOMHSAIOTCS, TO Tpeae
OTHECTOMKOCTU CTAaTUYECKH HEOINPEAEeIMMOro 3JieMeHTa obecnedeH. Eciu ogHo u3
YCIIOBHM HE BBIMTOJHICTCS, TO TMPOM3BOAAT TEpepacdyeT OTHECTOMKOCTH C BHECCHHEM
W3MCHCHUH B KOHCTPYKIIUIO CEUCHHS 3JIEMEHTA, JII KOTOPOTO yCIIOBHE MPOYHOCTH HE
BBITIOJIHSICTCS (ITyTEM YBEJIMYCHHUS TOJIIMHBI 3alIUTHOTO CIIOS, AHMAMETpa apMaTyphl H
T.1.).

8.41 B oOmeM crmydae pacueT mpesena OTHECTOMKOCTH IO TOTepe HeCcyIleH
CIIOCOOHOCTH CTAaTUYECKA HEOMPEAETNMON KOHCTPYKIIMU OCYIIECTBISIETCS METOIOM

MpCACIIbHOTO PaBHOBCCHA B 3aBUCUMOCTU OT CXCMbI PA3PYIICHUS CUCTCMEI B IICJIOM, KOT' 1d
OHa IIPCBPATHUTCA B KHUHEMATUYSCKUM MEXaHMU3M.
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8.42 Tlpu pacueTe Ha NPOYHOCTh CEUECHUH KEJIE300€TOHHBIX IEMEHTOB B YCIOBUSAX
OTHEBOI'0 BO3/IEUCTBHUS BO3MOXHO PUMEHEHHE METOa KOHEUYHBIX 3JIEMEHTOB.

Hecyuryro cnocoOHOCTh 3iieMeHTa B HOPMaJIbHOM PAacYeTHOM CEYCHHUU OMPEIEISIOT
CyMMOW HECyIIell CHOCOOHOCTH OTACIBHBIX KOHEYHBIX 3JEMEHTOB (OCTOHHBIX U
apMaTypHbIX), Ha KOTOpble pa3OuBaercsi ceueHue. OIllEHKA HECyIed CrIocOOHOCTH
KQKJOT0 3jeMeHTa (OETOHHOrO M apMaTypHOT'O) OCHOBBIBAETCS Ha IPENBAPUTEIHLHOM
BBISIBJICHUM CTETIEHW M3MEHEHHUs NMPOYHOCTHBIX U J1e(hOpPMATHUBHBIX CBOWCTB O€TOHA U
apMaTypbl B CEUEHUM PACCMATPUBAEMOIO 3JIEMEHTAa NPH 3aJaHHON JJIMTEIBbHOCTH
TEMIIEPATYPHOTO BO3JIECHCTBUS B YCIOBUSIX CTaHAAPTHOTO moxapa. [Ipu 3ToM npouHocTh
U 1e(popMaTUBHOCTH OETOHA U apMATYPhI B KAXKJI0M KOHEUYHOM 3JIEMEHTE yCTaHABIUBAIOT
0 TEeMIepaType B LIEHTPE OJJIEMEHTA, KOTOPbIM OJHOBPEMEHHO SIBISIETCA Y3JIOM
KOOPAMHATHON CETKHM, HAaKJIaJblBAEMOM Ha IONEPEYHOE CEUECHUE KOHCTPYKIHUH IpU
OIIpe/IeNICHUH TEMIIEPaTypPHOIo NoJis 1o 6.2.

B pacuere yunuThIBatOTCS TOJIBKO KOHEUHbIE OETOHHBIE 3JIEMEHTBI, PACIIOJIOKEHHBIE B
cxaTtoi 30He. KoHeuHble apMaTypHbIE 3JIEMEHTHI YUUTHIBAIOTCS IMOJHOCTHIO, HE3aBHCHMO
OT PACIIOJIOKEHUS B CKATOU WIIM PACTAHYTOM 30HAX CEYECHUS.

BricoTa ckaToil 30HBI CE€YEHUs B IMEPBOM MNPUONMKEHHH 33J1a€TCS 3HAUYECHUEM,
paBHbIM (0,4-0,5)hg, u B nanbHeiieM KOPpEeKTHPYETCS HA OCHOBE YCIIOBHS MPECITEHOTO
paBHOBECHsS KOHCTPYKLIMH B paccMaTpUBAEMOM IPOMEXYTKE BPEMEHU BO3JCHCTBUS
CTaHAAPTHOTO TEMIIEPATYPHOrO peKMUMa MoKapa.

8.43 Ilpu mpoBepke TMNPOYHOCTH CEUECHHM CTATUYECKH HEOINPEIACITUMbBIX
KEJIe300€TOHHBIX JJEMEHTOB B YCJIOBHSX OTHEBOTO BO3JCHCTBUS  JIOMYCKAaeTCs
MCIIOJIb30BaTh YIPOIIEHHBI METOJ pacuera, KOrja B CEYCHUHU KeIe300€TOHHOTO
AJIEMEHTa HE YYUTHIBAETCA CJIOM OETOHA, HarpeThlid CBBINIE KPUTUUYECKON TEMIIEpaTyphl
HarpeBa OetoHa 1o 8.7.

8.44 B modIE€MEHTHOM pacueTe OTHECTOWKOCTH BO3JICHCTBHE TEMIIEPATYPHBIX
nedopManyii  YYUTHIBAETCS TOJBKO B IIOMEPEYHOM CCUCHUHM BCJICACTBUE TOSIBICHUS
TEMITEpaTypHOTO TPaJleHTa OT HEPAaBHOMEPHOTO HarpeBa Mo TOJIIIWHE KOHCTPYKIIWH, a
BO3/ICHICTBIEM OCEBOT'0 WJIH TNIOCKOCTHOTO TEMIIEPATYPHOTO paCIIMPEHUs MpeHeOperaror.
['paHUYHBIC YCITOBUS HA OMIOpaxX M B MPOJIETaX KOHCTPYKIIMA CUNTAIOTCS] HCM3MECHHBIMU B
TEUEHUE BCETO MOoKapa W MPUHUMAIOTCS U3 CTAaTHYECKOTO pacueTa KOHCTPYKIIUU TPHU
HOpMaJIbHOU TemrepaType (MPOCKTHBIC YCHITHS).

Pacuem naumuor 6e36anounoco nepeKkpovlmusl

8.45 Jlns 6e30ai0yHOro Keiae300€TOHHOTO MEPEKPHITHS B BUJIE TUIOCKOW IUTUTHI
CIUIOIITHOTO CEYCHHSI C JKECTKAM OIMPAaHWEM Ha KOJIOHHBI, INPH OJHOCTOPOHHEM
BO3JICHCTBUH TI0OYkKapa CHU3Y MPeIesl OTHECTOMKOCTH OTPEICIIIOT METOAOM IPEICTHLHOTO
paBHOBECHSI ITyTEM pacdyeTa MPOYHOCTH Ha U3JIOM IO TIPOAOIBHON M TIOTIEPEHHOH MmoJIocam
(pucynok 8.12).
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a — ¢ 00pa30BaHMEM NapaIeIbHBIX KPAIO IUIMTHI INIACTUYECKUX IAPHUPOB; 6 — ¢ 00pa3oBaHUEM
NEePIEHAUKYISPHBIX Kparo MIIACTUYECKUX IAPHUPOB; 1 — TMHEHHBIN IaCTUYECKUI apHUP OKOJI0
KOJIOHH C PAaCKPBITHEM TPEIIWHBI CBEPXY IUIAT; 2 — JIMHEHHBIHN MJIACTUYECKUN IIAPHUD B CEPEIIHE

IIPOJIETA C PACKPBITUEM TPEILMHBI CHU3Y IIJIUTBI

Pucynok 8.12 — Cxema u3jioMa IJINTHI B 0€3027109HOM NePEeKPbITHH NPH
OJTHOCTOPOHHEM BO3/eliCTBHM MOKaApa CHU3Y

IIpn pacuere Ha M3JIOM OTIAEIBHOM MOIEPEYHON WM MPOJOJIBHOM MOJIOCHI ILIUATHI
MPEANoaraercs, 4ro B pacCMaTpUBAaeMOM II0JIOCE IUIUTHI OOpa3yroTCs JMHEHHBIE
IJIACTUYECKUE IIAPHUPBI, MApaAJUICIbHBIE OCH 3TOM IIOJOCHI: OJWH JIMHEHHBIN
MJACTUYECKUN IIapHUP B MPOJIETE C PACKPBITUEM TPEIIUHBI CHU3Y IUIUTHI U 10 OJJHOMY
JMHEWUHOMY IJIACTUYECKOMY IIAPHUPY Y KOJIOHH C PACKPBITUEM TPEIINH CBEPXY ILIIUTHI.

B KOHCOJIBHOM CBeCE IUINTHI, BHICTYIIAOIIEM 33 KPAWHUN P KOJIOHH, IPUHUMAETCS,
YTO IUTACTHYCCKUH IIIapHUP He 00pa3yeTcs, eciiu cBec kKoHcouu He 6oiee 0,251;. Eciu cBec
KOHCOJIM OO0JIbIIIE, TO MPOU3BOIAT JOTIOIHUTENbHBIN pacueT 1o dhopmysie (8.42) Ha uznom
TJTUTHI Y KOHCOJIM KOJIOHH C 00pa30BaHUEM JOMOIHUTEIBHOTO TIACTUYECKOTO IIapHUpAa,
MapajuIeIbBHOTO KParo MEPEKPHITHS.

JInsi KOHCTPYKLMI, CUMMETPUYHBIX OTHOCUTEIBHO CEPEIUHBI pPacCcMaTpPpUBAEMOU
ITOJIOCHI, TPOBEPKY IMTPOYHOCTH CPEIHUX MMAHENEW BEAYT U3 YCIOBUS

ql(ly — 2¢)?
8

rje (| — MHTEHCUBHOCTb HOPMATHUBHOM IOCTOSIHHOW U BPEMEHHOM JUIMTEIIbHON HArpy3oK,
PaBHOMEPHO pacHpeeNICHHBIX MO Tojioce Ha 1 mor. M ¢ Ko3pUIreHTOM
neperpys3ku ys = 1;

l1, 2 — paccrostHUS. MEXKIY PsIaMU KOJIOHH B MEPIICHAMKY/ISIPHOM HAIIPABJICHUH M BIOJIb
paccMaTpuBaeMoii oJockl (pucyHok 8.12);

< 0,5RspAgz; + RentAs121 + 0,5R A2, (8.42)
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¢ — pacCTOsIHUE OT KpallHMX IJIACTUYECKHUX IIAPHUPOB 10 ONMKANHIIMX K HUM PSIOB
KOJIOHH;
A, A's — muomaau BepxXHEH pacTAHYTOW apMarypbl B JIEBOM M IPAaBOM OIOPHBIX
IUIACTUYECKUX IAPHUPAX B MIPEAEax OJHOU IUTUTHI;
As1 — TIOIAab HUKHEN PACTSIHYTOW apMaTypbl B CPEAHEM MNPOJETHOM IIACTUYECKOM
HIapHUPE B IIpeesiax OJHOM IUTUTHI,
Z), 71, Z'| — IUIEYM BHYTPEHHEW Mapbl CUJI B JIEBOM, CPEJAHEM M IMPABOM IIACTHYECKHUX
IIAPHUPAX COOTBETCTBEHHO, KOTOPHIE ONPENEISIOT 0 (opMyJie

1= ho — O,5Xi,t, (843)

I7le BBICOTA CKAaTOW 30HBI B TPaBOM W JIEBOM ONOPHBIX IUIACTHYECKUX IIAPHHUPAX
orpeaensiercs no GopMmynam

!
Xe, = RsnAsI . X! = RsnAsI
Lt — ’ Lt
Rbntlz

B dopmyne (44) Rpne onpenenstor mo Gopmysie (5.1), npuHuMas 3HaAYEHUS Yp; 1O
Tabnuile 5.1 B 3aBUCUMOCTH OT CPEAHEN TeMIepaTypbl 0eToHa cxaTou 30HbI. JlomyckaeTcs
3HAYCHUE Ypt IPUHUMATh PABHBIM €UHHMIIC TP 3aMeHe Ny Ha Not, KOTOPOE ONPEIENISIOT IO

= (8.44)
Rbntlz

dopmyie (8.9).
BricoTa cykaTo# 30HBI B CPETHEM MTPOJICTHOM ILTACTHUECKOM IIApHUPE paBHA
RsntAs1
X1 = —. (8.45)
Rbntlz

B dopmyne (8.44) Ry onpenensroT mo dopmyiie (5.5), npuHUMas 3HaAUYCHUS Vst T10
Tabnuie 5.6 B 3aBUCHMOCTH OT TEMIIEPATyphl apMaTyphl Ha YPOBHE €€ OCH.

Temneparypy GeToHa ¥ apMaTypbl ONPELISIIOT TEIUIOTEXHUYECKUM PacueToOM UITU
o npuinoxxkenusiMm A u b 11 Tpedyemoro mpejenia orHeCTONKOCTH.

Ecin ycnoBue (8.42) BoimosHsIeTCS, TO TpeOyeMblii Tpenesl OTHEeCTONKOCTH
obecrieueH. CxkaTyro apMaTypy B IUIACTUYECKHUX IIAPHUPAX HE YIYUTHIBAIOT.

[Tpu npumMeHeHnr KBaIpaTHBIX WU MIPSIMOYTOJIBHBIX B IJIAHE KAITUTEJCH ¢ HAKIIOHOM
HIDKHEH 4YacTH KamuTeau He MeHee 45° pacueT Ha U3JIOM TUIMT MPOU3BOIAT TPHU
pacToJIOKEHUH OTOPHBIX IJACTHYECKUX MIAPHUPOB MO MECTy MepelioMa OuYepTaHus
karuteneit. [Tpu aTom B popmysie (8.42) 3nauenwue ¢ = I/ 2, rue lx — amuHa kanureny.

I Inumul, onepmoie no konmypy

8.46 Ilpm OMHOCTOPOHHEM OTHEBOM BO3JCHCTBHM CHU3Y OTHECTOMKOCTH ILIUT
MEePEKPHITHS, pabOTAIOIIUX B JIBYX HAIPaBJICHUSIX U MOHOJUTHO CBSI3aHHBIX C OaJikaMu,
OMPENENSIOT KHHEMAaTUYeCKUM CIOCOOOM  METOoAa  NIPEeNeNbHOTO  PaBHOBECHS.
[IpeanonararoT, 4TO IUIUTA PA3JIaMBIBACTCS HA IIJIOCKUE 3BEHbS, COCAUHEHHBIE MEXIY
cO00#i TI0 JIMHUSAM M3JI0Ma TUTACTHYESCKUMU MapHUpaMu (pucyHok 8.13).
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I2

a — cxeMa u3J0Ma IJIUThI; 6 — HallpaBlIeHUs JeHCcTBUS IpeAeIbHbIX MOMEHTOB; 1 — 4 — HoMepa
3BeHbEB; 1', 2' — mapHUPBI COOTBETCTBEHHO MPOJICTHHIE U OTIOPHBIC

Pucynok 8.13 — K pacuetry nJjuThbl, OlIEePTOii 10 KOHTYPY

IIpy paBHOMEpPHO pacHpeleNeHHON Harpy3ke M HEM3MEHHOM IO JJIMHE IpoJeTa
apMHUPOBAHUH MPEAEIT OTHECTOMKOCTHU TJIUTHI ONPEEISAIOT U3 YCIOBUS

qli
12
rae |1 u l; — MeHbIMit 1 GONBIINI IPOJICTHI ITUTHI,
( — HOpMaTHBHAs TIOCTOSHHAS JJTUTEIbHAS M BPEMCHHAS PAaBHOMEPHO pacrlpeesicHHasl
Harpyska Ha 1 M? IUIUTEL
MOMEHTBI B IPOJIETE ILIUTHI OMPEILIISIOT 10 (popMmyam

E = As1Rsne121; M_z = As3Rsni227. (8.47)

(31, — 1) < 2M; + 2M, + M; + M, + My + M;,, (8.46)

MoMeHTBI Ha Onopax MIIKUTHI ONPEEIAIOTCS 10 (hopMyiam

My = AgRgpizi; My = AguRsnnzi
— T = , (8.48)
M, = AgRsmz; My = AgnRsnnzn,
rie Ag — IUIOIIAJb CEUYEHHS CTEep)KHEH, MepeceKarolmiX IPOJETHBIC ILIACTHYECKUE
LIAPHHUPSI, TTAPAILICITBHBIX KOPOTKON CTOPOHE ILTHTHL;
Asy — TO e, JUIsl CTep>KHEH, MapauIe/IbHbIX JJINHHON CTOPOHE ILTHTHL;
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Ag| — IJIOIIATh CEYCHUS PACTSIHYTOM apMaTypPhl, PACIIOJIOKEHHON BI0JIb TipoJieTa |z, B
ceuenud I-I;
A’ — IIoIma L CEUYCHUS PACTIHYTON apMaTyphl, pacloIOKEHHOH B0 IIposieTa Iy,
B ceuennu ['-I';
Agi) — TIOMAAb CEYCHHSI PACTSIHYTOH apMaTyphl, pacloJIOKEHHOM BJIOJIb mpoJjieTa | B
ceuenuu [1-1I;
A'g — IIomaab CCUSHUS PACTSIHYTOW apMaTyphl, PacIooKEHHON BI0JIb mpoJeTa |,
B ceuenuu [I'-11";
Z1, Zp — TUIEYM BHYTPEHHUX IMap CUJ B TNPOJETHBIX IUIACTUYECKUX IIAPHUPAX,
BBEIYUCIAIOTCS 10 dopmyiie (8.43), B KOTOpPOM x1 OmpenenstorT mo (gopmyre
(8.45), a ipu BeuKcacHUM X, B hopmyie (8.44) 3HaucHus Ag 3aMeHSIOT Ha Agy,
I 2 Ha I 1,
2, Z', Zy, Z'y — MJIeYM BHYTPEHHHMX IMap CUJ B OMNOPHBIX IUIACTUYECKUX IIapHUpAX,
BBEIYUCIISIOT TI0 opMmyiie (8.43), B KOTOpOH x| B X'| OIpENesioT 1Mo hopmyJie
(8.44). Ilpu Beruucienun X ¥ X' B dopmyie (8.43) 3HaucHus Ag u A'g
3aMEHSIOT COOTBETCTBEHHO Ha Ag 1 A'y), 3Hauenue |, Ha l;.

[Ipu onpenenenun 3HaueHUl As1 U Asp CTEPKHH, OTOTHYTBIE WM OOOpPBAHHBIE 10
MepPEeCceUeHMs C MPOJICTHBIMU IIIAPHUPAMH, HE YUYUTHIBAIOT (PUCYHOK 8.14), a o0opBaHHBIE
WJIM OTOTHYTHIE TOJIBKO Y OAHOW M3 OTIOP U MEePECEKAOIINE MPOJICTHBIC MAPHUPHI OTHAM
13 KOHIIOB BBOJISIT B PacyeT C MOJIOBUHHOM MIIOMIABIO.
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1 — nuHus oOpbIBa WM OTrHba CTEp)KHEH; 2 — He yUUThIBaeMble B paboTe CTepKHU
Pucynok 8.14 — K onpenesieHu1o Asi u As2 111 IINTHI, 3allleMJIEHHO 110 KOHTYPY

Ecnn apmatypy oOpbIBalOT (OTrHOaroT) Ha PAcCTOSIHUM di OT JJIMHHOM W az OT
KOPOTKOM CTOPOH, HEOOXOJMMO AOMOIHHUTENIbHO MPOU3BOJIUTH MPOBEPKY MO HECYIIEH
CIIOCOOHOCTH TUIUTHI TIPU U3JIOME T10 CXeMe, TPUBEACHHON Ha pucyHKe 8.15, u3 ycnoBus

q (Ll — hay +2aya,) < P 2t (8.49)

a az

rie M; = Rgpp1As1Zs1 3 My = ReppAgrZ;
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As1, Agp; — TUIOIIAAM JOXOMSILEH A0 ONOP YAaCTH PACTSIHYTOM apMaTyphbl, HapaJlIeIbHON
COOTBETCTBEHHO KOPOTKOM U IFTMHHOM CTOPOHAM ILJTUTHI.

Ecmu ycnosue (8.46) wmmm (8.49) coOmogaiorcs, TO TpeOyemblii mpeaen
OTHECTONKOCTH TUIUTHI O0ECIICUEH.

Iy

1,

Pucynok 8.15 — Bo3aMo:kHasi cxemMa M3J10Ma IJIMTHI PU 00pbIBE WJIM 0Trude
apMaTypsbl

IloTepu npeaBapuTEILHOI0 HANIPSIZKEHUSI B apMaType NMPHU HarpeBe

8.47 Ilpu BBICOKOTEMIIEPATYPHOM HarpeBe BO BpeMs TMOXapa MPOUCXOISAT
JNOMIOJTHUTENIBHBIE  TIOTEPU  MPEABAPUTEIBHOTO  HANPSKEHWST B apMarype  OT
TeMIepaTypHOH yCaJKM W TMOJ3y4yecTh O€TOHa Ha YpOBHE MPOJOJBLHOW apmaTyphl,
pellakcalii  HanpsDKEHWM B apMaType IMpU  HArpeBe, Pa3HOCTH TEMIEPATyPHBIX
nedopmanuii O0eToHa W apMaTypbl W CHHIKEHMSI MOJIYJS YNPYTroCTH apMaTyphbl Mpu
Harpese.

Yyer [ONOJHUTENBHBIX TOTEPh MPEIBAPUTEIBHOTO HANPSHKEHUST B apMaType
HEOOXOoIMM Tpu pacdeTe JgedopMalviii W MNpU PEIIeHUH BOIpoca JajdbHEHIIero
UCTOJIb30BaHUSA  M3rM0AaeMbIX  3JEMEHTOB mocie moxapa (mynkr 9.9  CII
329.1325800.2017).

[Ipu TemmeparypHOM BO3JCUCTBMM OETOH Ha YPOBHE MPOAOJIHLHOM apMaTypbl
WHTEHCHUBHO TPOTPEBAETCs, MPOUCXOIUT TemIeparypHas ycaaka Oerona. [ledopmarms
TEeMIIEpaTypHOH YCaJKH TKEIoro 0eToHa JlaXke MpU KPaTKOBPEMEHHOM HarpeBe 0oJiblIie,
YyeM 1pd  HOpPMaJbHOM  TeMmIlepaTrype. J3HAYEHUE  JOMOJHUTEIbHBIX  MOTEPh
MPEBAPUTEIILHOTO HAMPSDKEHUST OT TEMIIEpaTypHOM ycalku O€TOHa TMpu ToXKape
JOIyCKAaeTCsl IPUHUMATh PaBHBIM AGsptsh = 40 Ml]a.

JlonoTHUTENbHBIE TOTEPU MPEABAPUTEIBHOTO HAIMPSIKEHUS OT  peJlakcaluu
HaMpsOKEHUM B apMaType MpHU HarpeBe 3a CYET Pa3BUTHUS IUIACTHYECKUX JedopMariuii
3aBUCST OT 3HAYCHUSI HAINpsHKEHWM B apMaType M Temmeparypel ee HarpeBa. [lorepu
MPEIBAPUTEIILHOTO HANpPSDKEHUST B apMaType OT peJlakcalluy HampsbkeHud 3a 1-3 d
HarpeBa JOMYyCKaeTCsd NPUHUMATh PaBHBIMU
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Acsp,nl = 0,00 1 Ats ’Gsp, (8 .50)

rae Aty — pa3HOCTb MeXIy TeMIlepaTypoil HarpeBa apMarypbl OpH IOXape u
TEMIIEPATYpPOM IIPU HATSKEHUH,
Osp — IPEABAPUTEIILHOE HANPSDUKEHHWE B apMaType INPUHUMAETCS C y4ETOM BCEX
IIOTEPH TP HOPMAJIBHOM TeEMIIEpaType.
JIONOJIHUTENBHBIE  MOTEPU  INPEIBAPUTEIIBHOTO  HAINPSDOKEHHUST OT  PAa3HOCTHU
TEMIIEpaTypPHBIX AepopMalnii OETOHA U apMaTypbl YUUTHIBAIOTCS TOJIBKO IIPU HArPEBE U
IPUHUMAIOTCS PAaBHBIMU

AGsp,t,l = ((Xst - U-bt) At Eg, (851)

r7e 3Ha4eHUS KOA(OUIIMEHTA Oyt OTIPEISTAIOT 1Mo Tadymie 5.3, kodpduimenTa og — 1Mo
tabnuue 5.7, Eq — mo ¢popmyne (5.7) B 3aBUCUMOCTH OT TEMIEPaTyphl HArpeBa apMaTyphl.
B oxnakiIeHHOM COCTOSTHUM TIOCJI€ HAarpeBa JIOMOJHUTENbHbIC TOTEPHU MPEABAPUTEIHLHOTO
HANpPSsDKEHUST OT Pa3HOCTH TEMIIEpaTypHbIX nedopManuii OeToHa W apMaTypel He
YYUTBHIBAIOTCS, T. K. MPH OCTHIBAHMHA KOHCTPYKIMHU IOCIIE TOXKapa 3TH JAePopMaliiu
00paTHUMBL.

JloTOTHUTENBHBIC TTOTEPH MPEBAPUTEIHLHOTO HAMPSHKEHUS B apMaType, BbI3BaHHbBIC
OBICTPO HATEKAIOIIEH MOJI3yuyecThl0 OETOHA MPH HArpeBe, 3aBUCAT OT HANPSDKCHHM B
OeToHE Ha YpOBHE MPOJI0JIbHOM apMaTypsl. X nonmyckaercst npuHUMaTh paBHbBIMU 106y,
I'JI€ Gbp — CAKUMAIONINE HAIIPSHKEHUs B O€TOHE Ha YPOBHE MIPOJOJIBHON apMaTyphl.

B sxene300eTOHHBIX KOHCTPYKUHMAX U3 OeToHa kiaccoB B30 u Bbie, MMEIOIMIHUX
npeBapUTeIbHOE HampspkeHue ypoBHed os, = (0,5 — 0,7) R, mocne moxkapa morepu
IPEBAPUTEIILHOTO HATIPSKEHUS Gspt B CTEPIKHEBOM apMaType J0IMyCKaeTcsl OIpeaAesaTh

kiaccoB A500, A600

osp = 84 — 0,41;; (8.52)
kiacca A800
osp = 87 — 0,39t;; (8.53)
kiacca A1000
osp = 92 — 0,26ts; (8.54)
B IMPOBOJIOYHOM apMarype kiaccoB Bp1200 — Bp1500 u xanatnoit K1400, K1500
osp = 89 — 0,271, (8.55)

rne Ospt = 0 — OCTaTOK MpenBapUTEIbHOIO HAINpPsDKEHHs B apMaType, % HCXOTHOIro
3HAYCHHUS MMPU U3TOTOBIICHUH TIPETHANIPSHKEHHOW KOHCTPYKITUH;
ts > 20 — Temneparypa apmatypsl ipu noxape, °C.

U3 dopmyn (8.52) — (8.55) cienyer, uro BO BpeMs IMokapa OT TEMIIEPATypPHOI'O
BO3JICUCTBHS MPOUCXOIUT MOTHAS TOTEPS MPEABAPUTEIILHOTO HATTPSHKCHUS B CTEPIKHEBOM
apmartype kiacca A600 npu Harpese cBbitie 210 °C, kimacca A800 — cBbimie 220 °C, kiacca
A1000 — cBbiie 350 °C, B mpoBoiouHoi1 apmarype kinaccoB Bp1200 — Bp1500 u kanaTHo#
K1400, K1500 — cBoimie 330 °C.
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Ilorepn npeaBapuUTENBLHOIO HANPSDKEHUS B apMarype IIPpU €€ HarpeBe BbILIE
TEMIIEPATYPBI, TP KOTOPOM MPOUCXOAUT ITOTHAS IOTEPS IPEABAPUTEIBHOTIO HAIIPSKEHHUS
IIPY ITOKape, B OXJIAKIACHHOM COCTOSIHUU ITOCJIE MOKapa HE BOCCTAHABIIMBAIOTCS.

IIpn HarpeBe apmaTypbl HMXKE TEMIEPaTypbl, IPU KOTOPOW BO BpeMs IOXkapa
IPOUCXOJUT MOJHAA HOTEPS TPEABAPUTEIBLHOTO HAIIPSIKEHHUSI, B OXJIAKICHHOM COCTOSIHUN
nocjie  ToXKapa MOXET  HaOMoIaTbcs  HEKOTOpPOE  BOCCTAHOBIIEHHE  TOTEPh
NpeIBapUTEILHOTO HAMNpPSDKEHUsT B apMmaType H3-3a OOpaTUMOCTH JOMOJHUTEIbHBIX
OTephb OT PA3HOCTU TEMIIEPATYPHBIX Aedopmalnii apMaTypsl U OETOHA.

8.48 Pacuer OrHecTOMKOCTH MPEABAPUTEIHHO HANPSHKEHHBIX >KEIE300€TOHHBIX
koHCTpyKIi pousBoautes 1o CIT 63.13330 ¢ yuerom 8.47.

9 Onenka npeaesia OrHECTOMKOCTH 10 1[eJTOCTHOCTH

9.1 Ilpenen OrHECTOMKOCTHU MO LEJIOCTHOCTH E XapakTepusyeTcs 1Mo oOpa30BaHUIO
CKBO3HBIX OTBEPCTHI WM TPEIIMH B OETOHE KEJI€300€TOHHBIX KOHCTPYKIIMI BCIEICTBHUE
€ro Xpymnkoro (B3phIBOOOPA3HOT0) pa3pylleHUs MpHU Moxape Ju00 3a cueT HapyIICHUs
CTPYKTYphI O€TOHA B KOHCTPYKLHMSIX B Pe3yJIbTaTe MPOrpeBa O€TOHA MO TOJIIMHE AIEMEHTa
10 KPUTHYECKOW TEMITEPaTypHlI.

B03MOXHOCTP HACTyIUIEHHs TIpeleia OTHECTOMKOCTH MO IEJOCTHOCTH FE
OLICHUBAETCS AKCIIEPUMEHTAJIbHO WM AHATUTUYECKHU.

9.2 B mumuTax, cTeHax M CTEHKaX JBYTaBPOBbIX OAJIOK MPH JABYXCTOPOHHEM HarpeBe
npejied OTHECTOMKOCTH MO LEIOCTHOCTU C 00pa30BaHUEM CKBO3HBIX TPEUINMH HACTYIAeT
Opu TporpeBe OETOHHOTO CEYEHMs] MO BCEHl TOJIIMHE 3JEMEHTa A0 KpPUTUYECKOU
TEMIIEpaTypbl HarpeBa O€TOHA, KOT1a OJIHOCThIO HapyIIaeTcs CTpyKTypa 6eroHa. O1eHKa
BO3MOXXHOCTH TOTEpPH LEJIOCTHOCTH 3a CYET BO3HUKHOBEHHS IIporpeBa OeToHa IO
CEYEHUIO BBIIIE KPUTHUECKOW TEMIIEPATYPhI MPHU MOXKAPE TPOU3IBOJUTCS IMYTEM aHAIU3a
TEeMIIepaTyp MpOrpeBa JIEMEHTOB 10 BceMy ceueHuto (npuioxenus A, b). Kputuueckue
TEeMITepaTypbl HarpeBa OETOHA MPUBEICHHI B 8.7.

9.3 Xpymnkoe B3pbIBOOOpa3HOE pa3pylICHHUE MPH MOKape BO3HUKACT B OCTOHHBIX H
KEJIe300€TOHHBIX KOHCTPYKIUSIX U3 TSAKEIOro OCTOHA HAa CHUIIMKATHOM 3alOJHUTENE C
BJIaYKHOCTHIO Oosiee 3,0 %—3,5 %, kapOoHATHOM 3aIOJIHUTENE C BIAXHOCTHIO OoJiee 4 %,
M3 JIETKOTO0 KOHCTPYKIIMOHHOTO KepaM3UTOOETOHA C BIAXKHOCTBIO Ooiee 5 % wu
mI0THOCTRIO Oosiee 1200 kr/m3, BeIcOKOpovyHOTo OeToHa Kiacca B60 u BhIlie, a Takke B
IJIMTax, CTEHaX M CTEHKaX JBYTaBPOBBIX OAJIOK MpU JABYCTOPOHHEM HarpeBe OeToHa B
PacueTHOM CEUEHUH BBIIIE KPUTUUECKOU TeMIEepaTyphl HarpeBa.

Xpynkoe B3pbIBOOOpa3HOE pa3pyllieHre OETOHA HAUMHAETCS, KaK MPaBUIIO, Yepe3 S—
15 MuUH OT Hayajla OrHEBOTO BO3JACHCTBHUS, JUIMTCSA B TedecHue 20—45 MuH OT Haydaja
OTHEBOTO BO3JICUCTBHUSA, MPOSBIACTCS B BUIE OTKOJOB OT HarpeBaeMol IMOBEPXHOCTHU
KOHCTPYKITUHU KyCKOB OeTOHa (JIemiaaeil) miomaaso oT 1 cm? 110 0,5—1 M? ¥ TONIIMHOM 110
15 MM, conpoBOkKAaeTCsl 3ByKOBBIM d(D(PEKTOM B BUJIE TPECKA PA3IMUYHON HHTEHCUBHOCTH
UM «B3pbiBa». OTphIB JelIaiel B OJHOM W TOM K€ 30HE KOHCTPYKUIHUH MOKET
HEOJHOKPATHO MOBTOPSATHCS C UHTEPBAIOM 5—15 MUHYT, UTO MPUBOJIUTHh K YMEHBIIEHUIO
TOJIIUHBI CEYEHUS KOHCTPYKIIMHM, WHTEHCUBHOMY HarpeBy apMaryphl, BBIXOJIY HU3
MIJIOCKOCTHU U TEPEKOTY OTOJICHHBIX apMaTypPHBIX CTEP KHEH.
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9.4 Xpymnkoe B3pbIBOOOpa3HOE paspyllieHue OeTOHa MpH ToXkKape HPUBOIUT K
CHIDKEHUIO TIpejiesia OTHECTOMKOCTH 3a CYET:

- YMEHBIIIEHUS pa3Mepa OETOHHOTO CEYCHUS KOHCTPYKITHH,

- YBETTMYCHUS HANPSDKCHUM B TIOBPEKICHHOW YaCTH CECUCHHS,

- YMEHBIIIEHUS TOJIITUHBI WX TIOJTHOTO Pa3pyIISHUs 3alUTHOTO CJI0sI OETOHA,

- WHTEHCUBHOTO TMPOTPEBAa OTOJICHHOW apMaTypbl CBBIINIC KPUTHICCKOM
TEeMITepaTypHl,

- 00pa3oBaHUS TPEIIMH U CKBO3HBIX OTBEPCTHH B TOHKOCTEHHBIX JKEJI€300€TOHHBIX
KOHCTPYKIUAX TOMmuHON 40—100 MM (CTEHKH JABYTaBPOBBIX OANIOK, TUTUTHI TIEPEKPHITHIA
Y TIOKPBITUHN, TIOJIKK PEOPUCTHIX TUIHT).

[TpranHOM XPYMKOTO B3pBIBOOOPA3HOTO pa3pylIieHHs] OETOHA TIPH MOXKape SBIIICTCS
o0Opa3oBaHKE TPEIIMH B CTPYKType OCTOHA U MX MEPEX0]l B HEPAaBHOBECHOE CIIOHTAHHOE
pa3BUTHE TIOJ BO3JCHCTBHEM BHEIIHEW HArpy3Kd HEPaBHOMEPHOTO HarpeBa u
(buIpTpanyy mapa mo TOJIIMHE CCUSHUS AIEMEHTA.

9.5 Xpymnkoe B3pbIBOOOpa3HOE pa3pylIieHHe O€TOHA MPHU IMOXKape 3aBUCHUT OT BUIA
3aMOJTHUTEISI, TOPUCTOCTH, BIAKHOCTH, PU3NIECKIX CBOMCTB OETOHA M CKOPOCTH HarpeBa
TIpH TIOKape.

9.6 Ilpu mpoeKTHpOBaHHH CIIEAYET OICHUBATh BO3MOXKHOCTH BO3HHKHOBECHHSI
XPYIKOT'O B3phIBOOOPA3HOIO pa3pyllIeHHs] OETOHA MU MOXKape U €ro BIUSHUE Ha Mpeael
OTHECTOMKOCTH OETOHHBIX U JKEJI€300€TOHHBIX KOHCTPYKLUN, IPEyCMaTPUBATh MEPHI IO
00pbOE ¢ XPYNKUM pa3pylieHueM 0eTOHa KOHCTPYKIIUU B LIEJTIOM.

OnacHOCTh XpYHKOro pa3pylieHusi O€TOHA IMPAKTHUYECKU MOXKET ObITh CBElIEHAa K
MHUHUMYMY IPH BBIIOJHEHUU COOTBETCTBYIOIINX MEPOIPUATHIA.

OneHKy BO3MOKHOCTH BO3HUKHOBEHHUSI XPYIKOTO B3phIBOOOPA3HOIO pa3pyLICHUS
0eToHa B ’k€JIe300€TOHHOM KOHCTPYKLMU MpU TOXKape IOIMYyCKaeTCs NMPOU3BOJAUTH IO
pUCYHKY 9.1 Mo HanmpsHKEHUSIM CKaTHsl HE3aBUCUMO OT BUa O€TOHA.
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Pucynok 9.1 — 3aBUCHMMOCTb XPYNIKOI0 pa3pylleHusi 0eTOHA 0T HANPSIKeHU i
ckaTHs B 0eTOHE U TOJIIMHBI JJIeMEHTA

Obwas oyeHka 803MONCHOCMU XPYNKO20 pa3pyuleHuss Oemona npu noxcape

9.7 O6miast pacueTHasi OIICHKAa BO3MOXKHOCTH XPYMKOTO pa3pyllieHus OeToHa mpu
MoXkKape MOXKET OBITh MPOM3BE/ICHA TOJILKO Ha CTAANH pa3pabOTKU U TI0100pa ero cocTaBa
MIPU U3BECTHBIX CHIPHEBBIX BEIIECTBEHHBIX KOMITIOHEHTAX.

Bo3MOXHOCT, XpymKOro paspyiieHus OeToHa Tmpu Toxkape it OeTOHOB
HOPMAJIbHOTO TBEPJICHUS OLIEHUBAETCS 110 3HAYCHUIO KPUTEPHS XPYIIKOTo paspyiieHus F,
KOTOPBIH omnpenensieTcs no Gpopmyiie

apE

F= a—;’;ﬂlgpwy (9.1)
e a — Ko3(pQULIUEHT NPOIOPLUHOHATLHOCTH, paBHbIii 1,16 - 102 Bt m®?/kr;
ot — KOO GUIIUEHT JTUHEHHOW TemnepaTtypHoi aedopmanuu 6etoHa, 1/°C;
Ept — Moxys yrpyroctu Harperoro 6erona, MH/m? (1 MH/M? = 1 MIla = 10 krc/cm?);
p — IUIOTHOCTH OETOHA B CYyXOM COCTOSIHMH, KI/M>;
K’1 — xoopdunmeHT nceBAOMHTEHCUBHOCTH HAIPSHKEHUN HEOJHOPOIHOIO MaTepuala,
MH.M-3/2;
IT — o6muias MOpUCTOCTh, M/M3;
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A — xoadduinmenT termnonpoBogHoCcTH O6eToHa, BT/(M °C), onpenenstoT no ¢gopmyiam
(6.2), (6.3), (6.4) st remmnieparypsl 6etora 200°C;

W, — 06beMHast SKCILTyaTallMOHHAs BIAKHOCTh O6eToHa, M3/M°,

3HadeHuss KOYPOUIMEHTOB op, Ept U A ompenensoT mo Tabmumam 9.1-9.3 mns

cpenneii Temrepatypsl 6etona 200 °C — 300 °C.

Koadduiment nuneiinoit temnepaTypHoi nedopmannu OETOHA Opt HOPMATBHOTO
TBEPACHUA B 3aBUCHMOCTH OT BHUJA M COJIEpP)KaHUS B HEM KPYMHOTO 3aMOJHUTEIS
npuBeneH B Tabmure 9.1.

TabOnuma 9.1

Bun 3anomaurens

3nauenns ot - 108, 1/°C, npu conepkanny KpymHOTO
3anonHutens B 6erone, %

KepaMSI/ITOBHﬁ 3aI10JIHHUTCIIb

40 60 80
[TpupoIHBII ECOK M TPAHUTHBIN 1Ie0eHb 9,2 9,3 9,5
[TpupoaHBIH IECOK U N3BECTHSIKOBBIT 6.2 5,2 4.4
meOeHb
M3BeCTHIKOBBIN IIECOK U IIEOECHD 4,7 4.3 4
[IpupoIHBII NECOK U KPYIIHBIN 8 76 7.2

pasa.

[Ipumeuanue — Jyig OeToHa TEMIOBIA)KHOCTHON 00paOOTKM 3HAUYEHHUS Obt yBEIUUMBatoTCs B 1,1

Monynes ympyroctu Harperoro no temmepatyp 200 °C — 300 °C Gerona B
3aBUCUMOCTH OT IIPOEKTHOTO Kjlacca 0€TOHA Ha C)KaTue MpuBe/ieH B Tabnuie 9.2.

Tabnuma 9.2
Beron Buauenus Ept <104, MH/M?, muist kitacca 6eToHa
B7,5 B15 B22.5 B30 B40 B45 B55 B60
Tsokennrit 1 1,4 1,7 2 2,2 2,3 2,3 2,4
Ha mopuctsix
3aIIOJIHUTEIAX C
IIOTHOCTBIO, KI/M®:
1400 0,6 0,7 0,8 - - — — _
1800 0,7 0,9 1,1 1,2 - — _ _
2200 - 1,1 1,3 14 — - - _
I[Ipumeuanue — Jlnsg GeToHa TEMJIOBIAXHOCTHON 00pabOTKM HpHU aTMOCHEpPHOM JAaBIEHUU
3HaueHus Ent ymHoxkarorcs Ha 0,9, 1is 6eToHa aBToKIaBHOM 00paboTku — Ha 0,77.

Koadpunment termmonpoBoaHoctu 6eToHa A g cpeaneit temneparypsl 200 °C —
300 °C B 3aBUCMMOCTM OT BHJA W COJEpKAHMSI KPYIHOTO 3allOJHUTENS NPUBEICH B

tabnure 9.3.
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Taonuma 9.3
3unayenus A, Bt/(m-°C), npu copepxaHuu
Buj 3anonnurtens KPYITHOTO 3aIrloJIHUTEINS B OeToHE, Y0

40 60
[TpupoaHBII MECOK U TPAaHUTHBIN 1IEOCHB 1,9 2,3
ITpupoIHBII TECOK M M3BECTHIKOBBIN 1I€OCHD 1,3 2,0
N3BeCTHSAKOBBIH NIECOK M 1I€0EHD 0,9 14
[IpupoaHbIil TECOK M KPYIHBINA KEPaM3UTOBBIM 0.4 0.3
3aII0JIHUTEIIb

O6mas mopuctocTh I1 6eTOHA ¢ TIOTHBIM 3alOJIHUTENEM B 3aBUCUMOCTH oT B/I u
pacxona nemenTa L[ nmpuBeaena B Tadmure 9.4.

Taonuna 9.4

Buauenue I1, M°/M°, pu pacxone nementa 11, kr/m®
Boponementroe ornomenue (B/LI) PH P ACH 1

300 400 500
0,3 0,07 0,1 0,12
0,5 0,09 0,12 .0,15
0,7 0,16 0,20 0,25

OO6mIyt0 OprUCTOCTh OETOHA C IUIOTHBIM 3aroHUTENeM [1 MOXHO ompenessaTs 1Mo
bopmynam:
s B/ > 0,4
IT=1(B/1]-0,2)-1073; (9.2)

s B/ < 0,4
IT=B/1111-0,8:1073, (9.3
Jly1st 6eTOHA ¢ TTOPUCTHIM 3aIOJIHUTEIEM O0Iast MOPUCTOCTh [1” yBeamuuBaeTcs

Ha 3HAYCHHUE MTOPUCTOCTH 3anofHuTeNs [I3 yMHOKEHHOE Ha OTHOCUTEIbHOE 00BEMHOE
CoJIep>KaHMe 3aroIHUTENs B OeToHe V3, T.€. B 3TOM clly4yae

II'=11+ Vgng, (94)

rae [1' — o01mas mopucTocTh GETOHA C MOPUCTHIM 3AMOTHUTENEM;
V3— OTHOCUTENIbHOE 00BEMHOE CO/ICPKaHKE 3aMOTHUTENS B OETOHE;
13— o0m1ast IOpUCTOCTH 3aMOIHUTETIS.

KoadgdummenT 1ceBAOMHTEHCUBHOCTH HampspkeHud K'; i1 OeToHa Ha
MOPTIIAHAIIEMEHTE MPUHUMAIOT MO Tadmuie 9.5 B 3aBUCHMOCTH OT BHJA M KOJHWYECTBA
3aI10JIHUTEIICH.
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Taonuna 9.5
KoanuectBo ,
3nauenusa K1 st OETOHOB
Bup 3amonnurens KpPYITHOTO 3
o HOpPMaJIBHOTO TBepaeHus, MH'm
3aroaHnTenst, %
ITpupoaHEbIi IECOK U T'PAHUTHLIN IEOEHD >0 u boxee 0,53
PHPO p B 20 u MeHee 0,42
[IpupoaHbIil NECOK U KEpaM3UTOBBIN 031
3aI10JIHUTEIIb !
ITpupoaHEbIi HECOK U U3BECTHAKOBEIHN IIEOEHD >0 u boxee 0,44
PHPOA 20 u MeHee 0,35

I[Ipumeuanus

1 B mHacrosmeld Tabnuie mpuBeAcHBI 3HadeHUss K1 aisg OETOHOB C HAWOOJbIIEH KpPYIMHOCTHIO
samomauTtens 10 mm. [Ipu kpynHocTr 3anomauTens 6osee 10 MM 3Hadenne K1 cneayeT yMHOXKaTh Ha 1,14,

2 Jlns 6eToHa, MOABEPTrHYTOr0 TEILIOBIAKHOCTHOM 00paboTke, 3HaueHue K 1 ciaeayer ymeHsIarh B 1,4
pasa.

3 3navenus K'1 1y cocTaBoB ¢ pacxojaoM 3arnonHuTens meree 50 % u 6omee 20 % npuHUMAKOTCS 1O
JINHEMHON MHTEPIOJISALNH.

3KCHHyaTaHI/IOHHa$I 00beMHas BIAXKHOCTH OeTOHA W3 C INIOTHBIMH 3aIIOJTHUTCIIIMUA
OIIPCACIIACTCA KaK €TI0 CPCAHAA PAaBHOBCCHAA BJIAXKHOCTD I10 (1)OpMy.]'I€

W, = W, p- 107, (9.5)

rae Wy — paBHOBECHas BJIaXKHOCTh OETOHA 10 Macce, KI/KT;
p — IIIOTHOCTh OETOHA B CyXOM COCTOSIHUHM, KI/M>,

BnaxuocTts 6etona mo macce Wy, npuanMaetcs mo tabnuie 9.6 B 3aBUCUMOCTH OT
OTHOCHUTEJIbHOM  pacueTHOM  BIAXKHOCTH  BO3JyXa ¢, TMpU KOTOpoH  Oyuer
AKCIUTYaTUPOBAThCSl paccCMaTpruBaeMas KOHCTPYKIIUS, U OT pacxojia lieMeHTa.

Tabnuma 9.6
Pacxon nementa BraxuzocTh 6eTona 1o macce Wh - 102, KI/KT, IpH OTHOCHTENBHOH pacueTHo#
Ha 1 mM® GetoHa, KT BIQXKHOCTH Bo3ayxa @, %
15 25 50 73
200 0,5 0,6 0,9 1,2
300 0,9 1 1,3 2,5
400 1,2 15 2,1 3,0
500 15 2 2,7 3,8
700 2,1 3 3,9 5,4
IIpumeuanue — [Ipomexxyrounslie 3HadeHuss Wp IPUHUMAIOTCS 110 JIMHEHHOM WHTEPHOJISAIMH.

[Ipy npUMEHEHUM TOPUCTBIX 3aAIOJHUTENEH BIAXHOCTh O€TOHA CiemyeT
YBEJINUMBATh HA 3HAUECHUE

W,, = V3Wb3’p' 10_3; (96)

rae W,; — 4acTh SKCIUTyaTallmOHHOM OOBEMHON BIIQXXHOCTU O€TOHA, OOYCJIOBJICHHAs
HAJIMYHUEM B HEM KPYITHOTO MOPHCTOTO 3aMOIHUTENS, MY/M?,

V3 — OTHOCUTEIBbHBIN 00bEM TTOPUCTOTO 3aMOJTHUTENS B OCTOHE;

p — IUIOTHOCTH OETOHA B CyXOM COCTOSIHMH, KI/M>;

W3 — paBHOBECHAs BJIAXKHOCTb 3aIIOJIHUTEIIS TI0 Macce, KI/KT.
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JUIst KepaM3HuTa CPEIHIOI0 PaBHOBECHYIO BIaXKHOCTb W, MO0 Macce MPUHUMAKOT 1O
tabnuie 9.7 B 3aBHCHUMOCTH OT OTHOCHUTEIBHOM PpAacYeTHON BIAXHOCTH BO3AyXa
NMOMEIIEHUs, Trae OyIyT OKCIUIyaTUpPOBAaTbCA OCTOHHBIE WM KEJIe300€TOHHBIC
KOHCTPYKIIMH.

Tabnuna 9.7
OTHOCI/ITCHBHaﬁ pacquHaSI PaBHOBeCHaﬂ BJIAXXHOCTb KepaM3I/ITa
BIIQYKHOCTH BO3/yXa @, % Whs, KI/KT
15 0,006
25 0,0075
50 0,012
75 0,015
100 0,028

OTHOCHUTENIbHYIO PAaCUETHYIO BJIAXXHOCTh BO3/IyXa () B MOMEIICHUSIX XKUJIBIX 3TaHHIM
MIpUHUMAIOT paBHOH 75 %.
OTHOCHUTENIbHYIO PACYETHYIO BJIAXXHOCTh BO3/yXa B MOMEIIECHUAX MPOMBIIUICHHBIX

3,Z[aHI/H?I IMPUHUMAIOT B 3aBUCHUMOCTH OT BJIA’KHOCTH BO3AyXa B IIOMCIICHHH II0 Ta6JII/II_[e
9.8.

TabOnwuma 9.8

OtHocuTenbHAs pacucTHasA BJIA)KHOCThL BO31yXa B

BrnaxHocTs Bo3ayxa B momenienuu, % DA
MOMEIICHUAX MPOMBIIIICHHBIX 31aHui ¢, %

6090 75
30-60 45
10-30 15

[Ipu skcmutyaTaum xene300€TOHHBIX KOHCTPYKIMA BO BIIAXKHBIX YCJIOBHSIX WU B
MEPBBII MecsI1 BIAXXHOTO TBEPJEHUSI OETOHA, KOTJa BCE MOPbI M KAMUJUISPHI 3aI10JIHEHbI
BOJIOM, MAKCUMaJIbHYIO PABHOBECHYIO BIKHOCTh OETOHA OMPENENSIOT 10 (hopmyJie

Wb,max = pr/Pl, (97)

rae I — nopucrocTts OeToHa;
Pw — IIIOTHOCTE BObI, paBHas 1000 kr/m>;
p1 — IJIOTHOCTh OETOHA €CTECTBEHHOW BIIAXKHOCTH.

Haunbonpimas BiaxxkHocTh OeToHa  HAOMIOMACTCS  HEMOCPEJACTBEHHO  IOCIe
M3TOTOBJICHUSI KEJIe300€TOHHOW KOHCTPYKIIMHU, 10 Mepe TBEPACHUSI OCTOH BBHICHIXAET.
[TorTOMy HEOOXOAMMO paccMaTPUBATh BO3MOXKHOCTh XPYIKOTO pa3pylieHus 0eToHa IpH
MoXkape Kak BO BpEMs CTPOUTENHCTBA U IMyCcKa 00bEKTa B OKCIUTYaTalllIo, TaK U B IPOIECCE
AKCIUTyaTaIlil COOPYKEHHUS B 3aBUCHMOCTH OT OTHOCHUTEIHLHOM pacueTHOW BIIAKHOCTH
BO3/yXa.

ITo 3Hauenuto kputepus F ycTaHaBIMBAIOT BO3MOXXHOCTH XPYIIKOTO pPa3pyIICHHUS
OeToHa MpHu Mmoxkape.
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IIpu F < 4 GeTon He OyneT MOJABEPIKEH XPYNKOMY B3PBIBOOOPA3HOMY pa3pyILICHUIO
IpU TMOXape, U JOMOJIHUTEIbHBIE MEPONPHUATHUS MO 3aIUTE KOHCTPYKIUN OT XPYIKOTO
pa3pylLIeHHs IPU MoXKape He TPEeOYIOTCS.

I[Ipu 4 < F < 6 OeToH MOABEpPXKEH XPYNKOMY pAa3pyILICHUIO TMPU TOXKape B
KOHCTPYKUHUSAX C HAMpsDKEHUSMU CXKaTUS OT JUTMTENIbHOM HOPMATHUBHOM HAarpy3Kud B
KpaifHeM C)KaTOM BOJIOKHE O€TOHA MJIM B AJIEMEHTaX TONIIMHON MeHee 4 cM. Heobxoanma
JaJbHENIIasi IPOBEPKa BO3ZMOKHOCTH XPYMKOTO pa3pylleHHs O0€TOHAa B KOHCTPYKIUHU B
cootBetcTBUH € 9.9.

IIpu F > 6 xpymkoe paspylieHue OeToHa Ipu mokape Hemsz0exxkHo. HeobGxomumo
IPOBEICHNE MEPOIIPUATHI B cooTBeTCTBHH ¢ 9.14, 9.15.

9.8 BIBOT 0 BOZMOXKHOCTH XPYIIKOTO pa3pyIlIeHHs: OETOHA ITPH TOYKape B HEHECYIUX
KOHCTPYKITUSIX JIEJIal0T Ha OCHOBAHWM CPEIHUX 3HAYCHWH KPUTHUYECKOW BIIAKHOCTU
OetoHoB 1o macce Wy, paBHBIX

3 % — myst TsDKEnoro 6eToHa ¢ KPYyIHBIM 3all0JIHUTENEM U3 TPAHUTA,;

4 % — st TSDKEIToTro O€TOHA ¢ KPYITHBIM 3a0JTHUTEIEM U3 KapOOHATHBIX MOPO/I;

5 % — jmud Jerkoro KOHCTPYKIMOHHOTO O€TOHa ¢ KpPYIHBIM HOPUCTHIM
3aMoJHUTENEM;

2 % — 11 TSOHKEIBIX CHIIMKATHBIX OCTOHOB.

Ecnu skcrutyaranmonHast BnaxxHocTh 0etoHa W, MeHbIIe KpUTHYECKON BIKHOCTH
OeToHa IO Macce, yMHOKEHHOM Ha miuoTHocTh Oetoma: W, < WEp-1073, to xpymkoe
paspylieHre 6eToHa MpH MoKape He IPOUCXOIUT.

IIpoBepka BO3MOKHOCTH XPYNKOr0o pa3pyuieHdsi 0eTOHA B KOHCTPYKUMHU NPH
noxkape

9.9 beron co 3naueHusimu kputepus 4 < F < 6 mpoBepsAOT Ha BO3MOKHOCTH
XPYIKOTO pa3pylieHus: B KOHCTPYKIUU TIPH TIOXKape, €CIU B MPOIIECCe IKCILTyaTallii OT
JUTUTEILHON HOPMATUBHOM HArPy3KH B KEJIE300€TOHHON KOHCTPYKIIMH IPHUCYTCTBYIOT
CKMMAIOIIME HANPSDKEHUSI B KpailHEM BOJIOKHE O€TOHA CO CTOPOHBI BO3/ICUCTBUS TIOXKapa.

Bo3moxkHOCTE  Xpymkoro paspylieHuss OeToHa TIpu TIoKape OIICHUBAETCS
CJIEIYIOIIM 00pa3oM.

OT AIMTEeNnhbHOM HOPMATUBHOM HArpy3KH OIPEACNSIIOT 3HAUYEHHUE CIKUMAFOIINX
HaIpsSOKEHUN G B KpallHEM CXKaTOM BOJIOKHE OETOHA, KOTOpPOE IMPH TMOXKaApPEe MOXKET
MOIBEPTHYTHCS BO3/ICHCTBUIO OTHSI.

BerauciisitoT 3HaueHne 00bEMHOM KPUTHIECKON BiIaxkHOCTH OeToHa Wy o hopmye

cr _ CRbth
T A1+ 0,15-2Y (9.8)

(o}
Rptn

rie ¢ — K03 GUIMEHT IPONOPIUOHATBLHOCTH, paBHbIi 0,58 BT-M/(MH °C);
I1 — 00wmas nopucTOCTh 6eTOHA, M/M3;
Rotn — HOPMATUBHOE CONPOTUBIIEHHE OETOHA OCEBOMY pacTskeHHIo, MH/Mm?;
A — k03 urHeHT TerronpoBoaHoCcTH 6eToHa, B1/(M°C);
Op — COKMMAIOLLIEE PACUETHOE HANPSIKEHNUE OT UIUTEIIbHOM HOPMAaTUBHOM HArpy3KHu Ha
NOBEPXHOCTU KOHCTPYKLUHU, KOTOpas MpU TOXKape MOXKET IOABEPrHYThCA
Bo3xeiicTBuIo orusg, MH/M?.
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Jl5is 6€TOHOB, MPOIIEAIINX TEIJIOBIAKHOCTHYIO 00pabOTKy, MOy4eHHOE 3HAYECHUE
W§ET cnenyer ymenbmiath B 1,4 pasa.

3nauenne Wy cpaBHMBAIOT €O 3HAYCHHEM OSKCIUTyaTAlMOHHOW  OOBEMHOM
Biaxkaoctu W,, onpenensemoit o popmyite (9.5).

Ecmu W, > W™, To 6eTOH B KOHCTPYKIIMH XPYIIKO pa3pyIaeTcs mpu moxape. B atom
cllydae HEOOXOJUMO TIPOBOJMTH MEPONPHATHS M0 3alluTe OETOHAa OT XPYIKOTO
paspyuieHus npu noxkape mo 9.14, 9.15 unu cHUXXaTh CKUMAIOIINE HAMPSHKEHUSI B OETOHE
710 3HAYEHUS 1°O.

3HaueHUs TOHIKAMETo Kod(hduimeHTa N B 3aBUCUMOCTH OT OTHOCHTEIHHBIX
C)KMMAIOIINX HAMPSHKCHHUH B KpaifHEM BOJIOKHE OeTOHA MpUBEACHBI B Tabmuie 9.9.

TabOnuma 9.9

OTHOCI/ITGJILHE:IC C)KUMAIOIINE HAMPsHKEHUS Kosdumest n
B KpaifHeM BOJIOKHE OeTOHa

0 1,0
0,1 0,95
0,3 0,85
05 0,80
0,7 0,70
0,9 0,65

Ecmu W, < Wy, T0o 6eTOH Takoil KOHCTPYKIIHH HE Pa3pyIIaeTCsi XPYIIKO MPH MOXKape.

9.10 [ns omeHKH XpyHKOTO pa3pylieHUs 0eTOHA B HECYIIUX KOHCTPYKIHSX TPH
MoXKape MOXHO TMPUMEHSTh CpPEIHUE 3HAYCHUS] KPUTHUUECKON BIIAXKHOCTU O€TOHA IO
Macce, kak ykazano B 9.8. [Ipu 3Tom 3HaUYeHHEe KpUTHUYECKOH BIAYKHOCTH OE€TOHA IO Macce
CJIelyeT YMHOXAaTh Ha COOTBETCTBYIOIIEE 3HAUCHUE KOI(DPUIIMEHTA 7 B 3aBUCUMOCTH OT
OTHOCHUTEJIbHBIX CKUMAIOIIUX HAIMpPSHKEHU B KpailHEM BOJIOKHE OETOHA, MOJABEPIHYTOM
HarpeBy, PU JJINTEIbHOM HOPMATUBHOM HArpys3Ke.

9.11 Ecnu ana OeroHa 3HAYEHUS KpUTEpHUs HaxosaTcs B mpeaenax 4<F<6, to
MUHUMAJIbHAsT TOJIIMHA 3JIEMEHTAa KOHCTPYKIMU TMpuHUMaerca mo Ttadnuie 9.10 B
3aBUCUMOCTH OT OTHOCUTEIBHBIX CKUMAIOIINX HATPSKEHUH .

TabOnuma 9.10

OTHOCHTENBHBIC CKUMAIOIINE HATIPSDKCHUSI MuHHMAaITbHAS TOJIIIHA JIEMEHTa
ob/Ron KOHCTPYKIIMH, CM
0,0 4,0
0,2 5,0
0,4 6,0
0,6 7,0
0,8 8,0
0,9 9,0

3HaueHUE KpUTepus XPYNKOro paspyuieHus OeroHa F 3aBucur ot Qusmyeckux
CBOMCTB O€TOHA, KOTOPbI€ HE3HAYMUTEJIHbHO OTJIMYAIOTCA JIJIi Pa3HbIX COCTAaBOB, U OT
00BEMHOM H3KCIUTYyaTallUOHHOM BIIA)KHOCTH O€TOHA, KOTOpas CYIIECTBEHHO BJIMSET Ha
3HaueHue 3Toro kpurepus. Yem Ooiblie BIaXHOCTh O€TOHA, TeM OoOJbllE 3HAUECHUE
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KPUTEPHUS XPYNKOr0o pa3pylleHHs U TeM OOoJibllle OMACHOCTh BO3MOMXHOCTH XPYIKOIO
pa3pyluieHus: 0eToHa BO BpeMmsl Imoxapa.

9.12 Tlpm npoeKTHpOBaHUM OETOHHBIX W IKEJIE300€TOHHBIX KOHCTPYKIIMHA, KakK
MpaBUJIO, 3aJaeTCsi MPOEKTHbIM KiacCc OeTOHa, a €ro BEIIECTBEHHBIM COCTaB HE
pernamentupyetcs. CienoBaTelbHO, ONPEIEICHUE KPUTEPUS XPYHKOro pa3pyIICHHs
O0eToHa Ha CTaJAUH MPOEKTUPOBAHUS HE TIPEACTABISICTCS BO3MOYKHBIM.

C yd4eToM BBINIIECKA3aHHOTO, HA CTAIUU TPOCKTHPOBAHUS HEOOXOIUMO BBOJHTH
YeTKWE OTpPaHUYEHMs] BIIAXKHOCTHBIX YCJIOBUM  OKCIUTyaTalldd  JKeJIe300€TOHHBIX
KOHCTpYKIMH. Ecnu skcrmyaTtaliMoHHas BJIQKHOCTh KOHCTPYKIMM 3a/laeTcs BBIIIE
KPUTHYECKUX 3HAYCHHI BIAKHOCTH OeToHa mo Macce W', mpuBeneHHbix B 9.8, TO
HeoOXxoanMa pa3paboTKa MEpPOMPHUSATHH MO 3almuTe OETOHHBIX W JKEJIe300€TOHHBIX
KOHCTPYKIIUH OT XPYIKOT0 pa3pylICHUS IPHU MOXKape.

9.13 [Ins Ganok, MIMT W PACTAHYTHIX AJIEMEHTOB NPU BIIAXHOCTH OETOHA BBIIIE
KPUTHYECKUX 3HAYCHUH BIAXHOCTH 1O Macce Wy’ BIusHHE B3pBIBOOOPA3HOTO
paspylieHusi OeTOHa Ha Mpeaesl OTHECTOMKOCTH MO IMoTepe Hecylled crnocoOHocTu R
OPUEHTHUPOBOYHO YUMTHIBAETCS CIEAYIOIIMM 00pa3oM: JIOKaJbHOE pa3pylLICHHE
3aIIUTHOrO CJ0g OETOHAa NPUHHUMAETCS aJCKBAaTHBIM yTpaTe OJHOTO apMaTypHOTO
CTEPKHS UM OJTHOTO psifia CTEpKHEHN, Hanbosee OJIM3KO PACIIONIOKEHHBIX K HArpeBaeMbIM
rpaHsM B TIOTMIEPEYHOM CEUEHUHU JJIEMEHTa (B 3aBUCHMOCTH OT CXEMBl apMHUPOBAHMS
AJIEMEHTa WM KOHCTPYKIMM: IJIsl TUIMTHBIX KOHCTPpYKUMHA — 1 cTepkeHb pabodeit
apMmatypbl, sl 0alok — HaumOosiee 0OOrpeBaeMbIi psJi CTEpPXKHEW), ¢ JaJbHEUIIeH
MIPOBEPKOI MOTEPH HECyIeH CTOCOOHOCTH cedeHus. TeMreparypa mporpeBa OCTalbHbIX
apMaTypHBIX CTEp)KHEHN MpUHUMAaeTCs 0e3 ydeTa pa3pylIeHUs 3alUTHOTO CI0s OeToHa.

Takast mpoBepka He TpeOyeTcsi Uil KOHCTPYKIMI, OTCYTCTBHE B3PBIBOOOPA3HOTO
paspylieHust JUisi KOTOPBIX TPOBEPEHO HKCIEPUMEHTAIBHO, WJIM s KOTOPBIX
pUMEHSETCS JIOTIOJIHUTENbHOE OTHE3alIUTHOE MOKPBITHE, nporie/ee
COOTBETCTBYIOIIME UCTIBITAHUSI.

Meponpuamus no 3awume OEMOHHBLIX U JHCENE300EMOHHBIX KOHCMPYKYULU OMm
XPYHKO20 pa3pyuleHusi npu noxicape

9.14 beroHHBIC U KEIE300€TOHHBIE KOHCTPYKIIMH, 3aPOCKTUPOBAHHBIE U3 OETOHA
CO 3HaYEHHEM KpUTepUs XPYIKOro paspyiieHus F > 4, KOHCTpYKIIUH U3 BBICOKOIIPOYHOTO
O0eroHa kmaccoB B60 u Bblle, a TakKe KOHCTPYKIMH, 3SKCIUTyaTalus KOTOPBIX
MpeyCMaTPUBACTCS B YCJIOBHSIX TOBBIIICHHONW BIAKHOCTH (TIOJ3€MHBIE KOHCTPYKIIHH,
TOHHENW U T. 1.) Oonee 3 %, TpeOyoT pa3pabOTKU W BBITOJIHEHHUS MEPONPUATUNA IO
3aIIUTE OT XPYIKOTO B3PBIBOOOPA3HOTO pa3pylLIeHHsI PU TOkKape.

9.15 Meponpusdrusi Mo 3alUTe OCTOHHBIX U KEIe300€TOHHBIX KOHCTPYKIUH OT
XPYIKOTO pa3pylIeHUs PU MOKape MOAPa3IETAIOT Ha 3 TPYMIIbL:

| — TUKBUAMpYIOIIKE XPYTIKOE pa3pylLIeHre O€TOHA IIPU MOKapE;

Il — cHMKaroME BEPOSATHOCTD XPYNKOTO Pa3pyLICHUS;

[l — npodunakTuueckue.

9.16 K | rpymnme MepornpusiTuii, TMKBUAUPYIOMIUX XPYIIKOE pa3pyIlieHne OETOHA TIPH
MoXkape, OTHOCATCS:
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- IMPOEKTHOE OrpPaHMYEHHE HSKCIUTYyaTallMOHHOM BIAXXHOCTH B IMOMEILIEHUH [0
3HAYEHUM, ITPU KOTOPBIX B CIIy4ae Moxkapa XpyIrnkoe pa3pylleHre 0eToHa He IPOUCXO/INUT,
U CHUCTEMATHYECKHI KOHTPOJb (MOHUTOPHHI) BJIAXXHOCTH B IOMELIEHUSAX B MPOLECCE
AKCIUTyaTaluy 30aHUsI WIH COOPYKEHUS;

- YCTaHOBKA B IOBEPXHOCTHOM HArpe€BaeMoM CJI0€ KOHCTPYKIIMH MTPOTUBOOTKOIBHOM
CETKH Ha PacCTOSHUU > 15 MM OT HarpeBaemoi moBepXHOCcTH. [Ipy 3TOM NpUMEHSIOTCS
CETKHU U3 MPOBOJIOKH TUaMETPOM < 4 MM ¢ IIarom siueek < 75 MM;

- IPUMEHEHUE OTHE3AIIUTHBIX INTYKATYpHBIX MOKPBHITUA HA OCHOBE MEpJIHUTA U
BEPMUKYJIUTA TOJIIMHON HEe MeHee 20 MM ¢ UX HAHECEHHEM Ha 3alllUIIaeMyI0 OETOHHYIO
MOBEPXHOCTh MO apMmaTypHO#l ceTke. [Ipu 3TOM ToNIIMHA OTHE3aUUTHOTO MOKPBITHS
J0JHKHA OBITH 0OOCHOBAaHA PACUYE€TOM HIIM COOTBETCTBYIOIIMMHU MCHBITAHUSMU C yUETOM
COOCTBEHHOTO Tpejiesia OTHECTOMKOCTH KeJIe300€ TOHHOM KOHCTPYKIINH;

- IPUMEHEHUE JO00aBKU MOJUIPOMUICHOBON MUKPO(GHUOPHI B OETOH B KOJIMUECTBE HE
menee 1 xr/m* [Ipu 5TOM CIEMyEeT YUUTHIBATH CHHKEHHE MTPOYHOCTHBIX XAPAKTEPHCTHUK
OeTOHa 3a cyeT BBEICHHUS IOOABKU MOJIUIPONUICHOBOW MUKPO(UOPHI. ONBITHBIE TaHHbBIE
O TPOILICHTHOM CHIDKEHUHU MPOYHOCTH Ha CXKATHE M PACTSHKEHHE MPHU U3rHOe O0OBIYHOTO
TSKEJoro OeToHa Ha TpaHUTHOM  3amojHUTene kiacca B45 ¢ poGaBkoi
TIOJIUIIPONUIEHOBON MHKPOQUOPHI B KonudecTBe 1 Kr/M° 10 OTHOINEHHIO K IIPOYHOCTH
aHAJIOTMYHOrO0 OeToHa 0e3 100aBKM MUKPOMUOPHI B OXJIAKIECHHOM COCTOSHUHM IOCIE
HarpeBa mnpuBeneHbl B Tabnuie 9.11. [NomunponwmnenoBas MukpodulOpa He sBISETCS
KOHCTPYKLMOHHOM U BBIMOJIHAET HCKIIOYUTENBHO (DYHKLHMIO 3aIIUTHl OT XPYIKOIO
pa3pyuieHusi OeTOHa MpH MoXKape.

TaoOnuna 9.11

CHmwkenue mpodHocTH, %, At 0OBIYHOTO TSDKETIoro 0eToHa
Ha IPaHUTHOM 3aroJHUTENe Ki1acca B45 npu BBeneHnu
Byt mpoYHOCTHOM XapaKTePUCTHKU | JT00aBKHU MOJUIPONHIEHOBOW MUKPO(PHUOpPHI B KoIHuecTBe 1

6eToHa KI/M° B OXJI2IEHHOM COCTOSHHH MOCIE HArpeBa 10
Temneparyp, °C
20 100 200 300 400 500 600

[TpouHocTh Ha cxxaTne 15 14 13 12 13 23 35

HpO‘lHOCTb Ha PpacCTsAKCHUC ITPpU

18 17 3 7 15 7 8
n3ruoe

9.17 K Il rpynmne MeponpusTHii, CHUKAIOIINX BEPOSITHOCTD XPYMKOTO Pa3pyIICHHUS
0eToHa, OTHOCATCS:

- MMPUMEHEHNE KPYIHBIX 3alOJHUTENICH ¢ HU3KUMU KOd(PHUIIMEHTaMU JIMHEHHOTO
TEMIIEpaTypHOTO pacliupeHus (M3BECTHSKA, Oa3anbTa, Auada3a BMECTO rpaHuTa);

- 3aMeHa 4yactu (He MeHee 1/3) WM MOJIHOCTHIO MPUPOJHOTO MECKa Ha MECOK U3
M3BECTHsIKA, 0azaibTa, 1nada3a, CHeHUTA WIH TUOPUTA,;

- IPpUMEHEHNE OCTOHOB C IMIAMOTHBIM 3aIOJTHUTENIEM;

- TPUMCHCHHE COCTaBOB OETOHOB C OTPAHWYCHHBIM PACXOIOM BSDKYIIETO
(moprnanguementa He Gonee 400 xr Ha 1 M° GETOHHOM cMecH) M ITOBBINICHHBIMH
3HAYCHHUSAMH BOIOIIEMeHTHOTO oTHomeHus (B/L] > 0,5);
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- IPUMEHEHNUE OETOHOB C JIETKUMHU 3all0JHUTEISIMU;

- IpUMEHEHNE OETOHOB Ha OCHOBE INIAKOMOPTIAHEMEHTA.

9.18 K Il rpynne npodpuiakTHUECKUX MEPOTPUITUN OTHOCSITCS:

- TIOBBIIIICHUE YPOBHS MOKApHOM OE30MACHOCTH MyTeM OO0ECIICUeHUs BO3MOKHOCTH
JUKBUJAIUH TT0kKapa Ha HAYaIbHON CTalnu;

- IPUMEHEHHE B KeJIe300€TOHHBIX KOHCTPYKIIMSIX apMaTyphl TOU K€ TUIOIIAIH, HO U3
CTEP>KHEN MEHBILIETO JUAMETPa;

- NPUMEHEHHUE IIONEPEYHBIX CEUEHUH KOHCTPYKUUN O€3 BBICTYNAIOUIUX YIJIOB
(Hampumep, KOJIOHH KPYTJIOro IMOMEPEUHOT0 CEYEHMSI MM CO CPE3aHHBIMU YIJIaMU BMECTO
KOJIOHH NPSIMOYTOJILHOTO MJTU KBAJPATHOTO MONEPEYHOTO CEUECHMUS).

BO3MOXHO MNpUMEHEHHE UWHBIX MEPONPHUATHH 1O 3amuTe OETOHHBIX U
KEJIE300€TOHHBIX KOHCTPYKLMHA OT XpPYIKOIO paspylleHHs Ipu IoXKape IpH
COOTBETCTBYIOILIEM ONBITHOM OOOCHOBAHUHU.

B3pwvisoobpaznoe paspywenue bicokonpouno2o bemona

9.19 B mpakTHKe CTPOUTENHCTBA U3BECTHO, YTO BBHICOKOIPOYHBIE OETOHBI KIIACCOB
B60 u Bbiie Hanbosee MOJBEPKEHBI XPYNKOMY B3pPBIBOOOPA3HOMY pa3pyLICHHUIO TPH
noskape Mpu COoJEpKAaHUHM B HUX MHUKpPOKpeMHe3eMa Oosee 6 % Macchl 1ieMeHTa.

9.20 Ilpm mnpoeKTUpPOBAaHWHM OETOHHBIX M IKEIIC300€TOHHBIX KOHCTPYKIIMHA U3
BBICOKONPOYHBIX OETOHOB NPHUMEHHMBI CJHEAYIOIIHUE CHOCOOBI 3allMThl OT XPYHKOTO
pa3pyLIeHHs IPU MOXKape:

- IpUMeHeHue OETOHOB C COJIep’KaHueM MUKpOKpeMHe3eMa MeHee 6% (orpaHuueHue
COJIepKaHusl MUKPOKPEMHE3eMa JJOJDKHO OBITh YKa3aHO B MIPOEKTHON JOKYMEHTAIIUH);

- NPUMEHEHHE TUIIA BBICOKOIIPOYHOTO OETOHA, /Uil KOTOPOIO AKCIEPUMEHTATbHO
(yTeM OTHEBBIX HUCIBITAHUN KPYNHOTA0APUTHBIX TUIMTHBIX KOHCTPYKIIMI) YCTaHOBIIEHO
OTCYTCTBHE XPYIIKOTO pa3pyllieHusi O€TOHa pU Harpese;

- JIOTIOJHUTENbHOE KOHCTPYKTHMBHOE apMHUPOBAHHUE 3allUTHOIO CJIOS OETOHa CO
CTOPOHBI 00OTPEBAEMON MOBEPXHOCTH MPOTUBOOTKONBHOU ceTkor mo 9.16. TommuHa
3aIUTHOTO CJI0sI 10 paboueil apMaTyphl H0KHA COCTABIATH > 40 MM;

- HAaHECeHue Ha 000rpeBaeMyt0 OETOHHYIO MOBEPXHOCTh OTHE3AIUTHOTO MOKPBITUS
C COOTBETCTBYIOIIUM 3KCIEPUMEHTAIbHBIM O0OCHOBAaHUEM LIEJIECOO0PA3ZHOCTH;

- gnobaBneHue B OETOHHYI0O CMeCh He MeHee | Kr/M° MOHOBOJIOKHHMCTOMN
MOJIUTTPONUIEHOBON MUKPO(DUOPBHI.

B03M0XHO NPUMEHEHUE MHOTO 3KCIEPUMEHTAIBHO MOATBEPKAEHHOTO METO/IA.

10 KoHcTpykTHBHBIE  TpeOGOBaHHMs, MOBBIIIAKIIHE  OrHECTOMKOCTH
JKeJ1e300eTOHHbIX KOHCTPYKIMH

10.1 beron u xene3oberon — Heroproune (HI'), croiikue kK OTHEBOMY U TEILLIOBOMY
BO3JCHUCTBUIO CTPOUTEINIbHBIE Marepuanbsl. Hopmupyemble mpenensl OrHECTOMKOCTH
KEJIe300€TOHHBIX ~KOHCTPYKIIMM ClieayeT oOecrneunBaTh MyTeM PaIlMOHAIBHOTO
MIPOEKTUPOBAHUS U KOHCTPYUPOBAHHUS.

10.2 OcHoBHBIE TIapaMeTphl, OKa3bIBAIOIIUE BJIUSHHUE HA Mpeaei] OrHECTONKOCTH
OCTOHHBIX U KEJIE300€TOHHBIX KOHCTPYKIIUH, — BUJ OCTOHA, BSKYIIETO U 3alOJHUTEIS,
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KJIACChI OETOHA M apMATYPhI, TUI KOHCTPYKITUH, (hopMa B pa3Mephl IOIIEPEIHOTO CCUCHHS,
KOJIMYECTBO U PACIIOJIOKEHUE apMaTyPhI 110 CCYCHUIO KOHCTPYKIIMH, TOJIIUHA 3aIIATHOTO
ciiosi OETOHA, YCJIOBHS HAarpeBaHUs KOHCTPYKIMH NPH TOXape, Harpy3ka W BIIAKHOCTD
OeToHa.

10.3 OGecrnieuenue TpeOyeMoro Ipejesna OrHECTOMKOCTH — KeJle300€TOHHOM
KOHCTPYKITUHU CIIEAYET JOCTUTATh PAIIMOHAIBHBIM MOI00POM TOJIIIMHBI 3aIIUTHOTO CIIOS
o6eroHa. C yBeJIMYEHUEM TOJIIMHBI 3aIIMTHOTO CJI0s OETOHA YyBEIMYMUBACTCS Mpenes
OTHECTOWKOCTH JKeIe300€TOHHON KOHCTPYKIIHH.

10.4 ITpwu TonmuHe 3auuTHOTO ciiost 6eToHa 6osee 40 MM clieyeT NnpeaycMaTpuBaTh
YCTaHOBKY IIPOTUBOOTKOJIBHOM CETKH U3 MPOBOJIOKU AUAMETPOM 2—4 MM ¢ sueiikamu 40—
75 MM Ha pacctosHuM 15—20 MM OT HarpeBaemMon MOBEPXHOCTU. [IpOTHBOOTKOIBHYIO
CETKy CleayeT (PUKCHPOBAaTh K HIDKHEH pabodeil apMarype IUIUT U KOHCTPYKTHBHOMU
apMmaType 1o epuMeTpy ceueHus: OayoK.

10.5 Kononusl  OOMbIIEro MOMEPEYHOTO CEUEHUS C MEHBIIUM  MPOIEHTOM
apMUPOBAHMSI JTyUIlle COMPOTHUBIISIIOTCS BO3JACUCTBUIO MOKApa, YeM KOJIOHHBI MEHBIIIETO
MOTIEPEYHOT0 CEUYCHUS C OONBIINM TPOIEHTOM apMHUPOBAHUSI.

10.6 KocBeHHOe apMHpOBaHNE KOJIOHH CETKAMH WJIM CIIUPAJISIMH TIOBBIIIACT TIPEIeIT
OTHECTOMKOCTH B cpeaHemM Ha 20 %.

10.7 B >xene300€TOHHBIX KOJOHHAX C MPOJIOIBHON apMaTypoil B KolIH4ecTBe Ooliee
YEeThIpEX CTEP>KHEH BJOJb OJTHOM IpaHU CEUEHHUs HeleIecoo0pa3HO YCTaHABIUBATH BCIO
apMaTypy OKOJI0O 00orpeBaeMoi MOBEPXHOCTH. J{Jisi MOBBIIIIEHUS TIpejiesia OTHECTOMKOCTH
KOJIOHH pabouyio apMmaTypy CcleQyeT YCTaHaBJIMBaTh B MAaKCHUMaJIbHO BO3MOXKHOM
yAaJleHUd OT 00OTpeBaeMOM IMOBEPXHOCTH, OJIMKE K SIIPY CEUEHUs KOJIOHH, €CJIH 3TO
MO3BOJIAIOT YCHIIHS.

10.8 IIpenen oTHECTONKOCTH MO TTOTEpE HECYIIEH CIOCOOHOCTH R KOJIOHH U 0aJIoK C
KECTKOM apMaTypoi, pacroJIOKEHHOW B CEpeIMHE CEYEHHUs, 3HAYUTEIbHO OOJbIIe
AHAJIOTUYHBIX KOHCTPYKIIHUM CO CTEP>KHEBOUM apMaTypoil, paCliOJI0KEHHON Y HArpeBaeMou
MOBEPXHOCTH.

10.9 B OGankax, mpu pacroyioKeHUH apMaTypbl pa3HOTO JWaMeTpa W Ha Pas3HbBIX
YPOBHSIX, apMaTypy OOJbIIEro JuaMeTpa CleAyeT pacrojararth Jajibliie OT HarpeBaeMou
ITIOBEPXHOCTH IIPH MOXKAPE.

10.10 J[lnms moBBIMICHUS Tpefesia OTHECTOMKOCTH OalloK CIIeIyeT PeryiupoBaTh
(bopMy HX cedeHHMsI: TPEMOUTUTENbHEE IINPOKUE U HU3KKE OaIKu, a HE Y3KHE U BBICOKHE.
Pabouyio apmarypy Oanok cieayeT mpelycMaTpuBaTh B KOJMUYECTBE Oojee Tpex
CTEpXKHEH M pa3MenaTh € B HECKOJIBKO PSAJI0OB ¢ MAaKCUMaIbHO BO3MOXKHBIM yJIaJI€HUEM
apMaTypbl OT 000TrpeBaeMbIX TOBEPXHOCTEM.

10.11 Ha onopax MexIy cCoCeAHUMHU OaakamMu U MEXIy OalKkod M CTEHOW JOJIKEH
OBITH 3a30p Jy1s oOecrieueHus: CBOOOHOTO yAJIMHEHUs OaJIKU MPU HarpeBe.
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10.12 B murax ¢ JABYXPSAJHBIM apMHPOBAaHUEM CJIEIyeT IMpeaycMaTpuBaTh
BEPTUKAIIBHYIO TOMEPEUYHYI0 KOHCTPYKTUBHYIO apMaTypy WM BEPTUKAIHHBIC XOMYTHI,
CBSI3BIBAIOIINE BEPXHUM U HIDKHUAN PSAABI apMaTyPHI.

10.13 B MOHONUTHBIX  JKENE300€TOHHBIX  MEPEKPHITHSIX IO  CTAIBHOMY
npoQUINPOBAHHOMY HACTHIy CIEAyeT MPUMEHSATh B KAa4eCTBE HECHEMHOW OmMaryOKH
npoQUINpPOBaHHBIA HAcTWI. ApMaTypy B Todpax pPEKOMEHIYETCS COCIUHATh C
npoQUINPOBAHHBIM HACTHIIOM BO M30€XaHUE €ro OTCIOCHHS OT O€TOHA MPH MoXKape.

JIsi TIOBBIIIEHUS] OTHECTOMKOCTH MHOTOINPOJIETHBIX IUIMT W3 MOHOJHUTHOTO
’Kene300eToHa Ha cTalbHOM MpoduiupoBaHHOM Hactwie 10 R150 B mepBom kpaitHem
IpoJieTe IUIUTHI CIEAYeT yBEIMYMBaTh IUIOMaAs apmaTypsl Ha 30 % cBepx pacyera,
ceueHre apMaTypbl Ha MEPBOM MPOMEXKYTOYHOM omope mpeaycMarpuBaTh B 2 pasa
Oosbliie, YeM B IEPBOM IPOJIETE.

10.14 Tpy6ob6eTOHHBIE KOJTOHHBI PEKOMEHIYETCS IPOCKTUPOBATh C yUETOM BHEITHEH
METAITNYECKOU TPyObI-000MMBI B KAUECTBE HECHEMHOM onaryOku, 0e3 ee yuera B padoTe
KOJIOHHBI.

[Ipy BKIIFOUEHHH METAJUIMYECKON 000MMBI B padOTy KOJOHHBI CIEIYyET MPUMEHSTH
cpencTBa orue3amuThl. [Ipu BeIOOpe CpeAcTBa W TONIIMHBI OTHE3AUIUTHl HE CIEIyeT
JOITyCKaTh HarpeB Metajummueckoit o6oiiMbl cBeime 400 °C.

10.15 IlIpemen OTHECTOMKOCTH 3>KEIE300€TOHHBIX KOHCTPYKIMHA 3aBHUCHUT OT HX
CTaTUYECKOU cXeMbl padoThl. BiusiHue cTaTHYecKoi HEONpeAeTMMOCTH KOHCTPYKIIMM Ha
IpeJied OTHECTOMKOCTH YUUTBIBAETCS MIPHU COOJIIOIEHUH CIIETYIOINX TPEOOBaHUI:

- He MeHee 20 % TpebyeMoil Ha orope BepXHel apMaTyphl JOHKHO MPOXOIUTH HAJl
CEpEIMHOU IPOJIETA;

- BEpXHss apMaTypa HaJ KpallHUMHU OINOpaMHU HEpa3pe3HOW CUCTEMBbl JOJKHA
3aBONUTHCS Ha paccrosiuue He meHee 0,4l B cropoHy mposieta OT OHOpBl M 3aTeM
nocteneHHo oopeiBathes (I — mmHa nmposera);

- BCSI BEPXHSAA apMaTypa HaJ MPOMEKYTOUYHBIMUA ONOpaMU JO0JDKHA MPOJIOJIKATHCS K
npoJsery He MeHee yeM Ha 0,151,

10.16 IIpoexkTupoBaHue y3JI0B COMPSHKCHUS] KOHCTPYKITUN JTOHKHO OCHOBBIBATHCS HA
oO11el OLIEHKE MOBEECHU KOHCTPYKIMHI Npu noxkape. [leranuzanus y3a0B CONpsiKeHUs
AJIEMEHTOB JIOJKHA OBITh BBIMOJIHEHA TaKUM OOpa3oM, YTOObI OHHM COOTBETCTBOBAJIH
HOPMUPYEMBIM KpUTEpusiM orHectoiikoctu R, E, | mis conpsraeMblx KOHCTPYKLHM, U
o0ecreynBaiy JOCTaTOYHYI0 YCTOMUHUBOCTh BCEH KOHCTPYKTUBHOW CUCTEMBI IIPU TIOKapeE.

g obecrieueHUs] TEIIOM30JIMPYIOIIEH CHOCOOHOCTH IIMPUHA 3a30pOB B y3Jax
CONPSKEHUS JIEMEHTOB JIOJDKHA OBITh He Oojiee 20 MM, a riyOmHa 3a3opa — He Ooliee
MOJIOBHHBI MUHUMAJILHOM TONMIIMHA b conpsiraemoro 3iemenTa (pucyHok 10.1).
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Pucynox 10.1 — Pa3mepnl 3a30poB B y3J1aX CONPSIZKEHUS HKeJ1e300€TOHHBIX
3JIEMEHTOB

Jist 3a30poB  mpuHOM Oonee 20 MM M Tpu HEOOXOJAUMOCTH TPUMEHEHHUS
U30JISIIIUOHHBIX MaTepUajioB, HMX OTHECTOMKOCTh JOJDKHA OBITh JTIOKYMEHTAIbHO
MOATBEPAKACHA PE3YIbTATAMH COOTBETCTBYIOIINX UCIIBITAHUM.

Just  oOecrieueHusi TpeOyeMOM OTHECTOMKOCTH IIBOB B JKEJIE300€TOHHBIX
KOHCTPYKIUSIX WX 3alOJHEHUE CIEAyEeT BBIMOJHATH C MPUMEHEHUEM HETOPIOYUX
MaTepHaloB C HU3KOM TEMIONPOBOJHOCTHIO.

10.17 Tlpm npuMeHEHWH B CTCHOBBIX MAHESIX WM TEPEKPBITUAX TOPIOYETrO
YTEIUIMTENIS CIEeYEeT NMPeayCMaTpUBaTh €ro OTHE3AIIUTY MO NEPUMETPY C IPUMEHEHUEM
HErOpIOYMX MaTEPHUAIIOB.

10.18 3aceimka, CTsDKKa M TOKPHITHE IOJa W3 HETOPIOYHX MAaTepuaioB MpH
TEIUIOTEXHUYECKOM pacueTe MOTYT OBbITh BKJIOYEHBI B OOIIYIO TOJIIUHY IUIMTHI MpPH
OLIEHKE Ipeiesia OTHECTOMKOCTH 10 MOTEPE TEIIOM30IUPYIOIIel CIOCOOHOCTH |.

10.19 Uzrubaemble 31IeMEHTHI C 3a/I€JIKONM HA ONOpax CIEAyeT pacCMaTpuBaTh Kak
Hepa3pe3HbIe CUCTEMBI.

10.20 Ilpu mpOEKTUPOBAHUM CTATHUYECKH HEOMPEIETUMBIX KOHCTPYKIIUN, OLICHKY
COOTBETCTBUS COOCTBEHHOTO Ipejieia OTHECTOMKOCTH HOPMUPYEMOMY 3HAUEHHUIO CIIETyeT
OPOBOAWTHh pacyeTaMH OTHECTOWKOCTH, T.K. TPOBEIEHHE OTHEBHIX HCIIBITAaHHUNA
TEXHUYECKA CJIOKHO B YacTH BOCHPOM3BEICHHUS JKECTKHX Y3JI0B COTPSIKCHHUS
KOHCTPYKITUH (MCIIBITAaHUS, KaK TIPABUIIO, TPOBOIATCS TIPH MIAPHUPHON CXEMe OMUPaHUS
KOHCTPYKIUI).

10.21 Ecnu coOCTBEHHBIN TTPEIesT OTHECTOMKOCTH CYIIECTBYIOMIEH jKe1e300€ TOHHON
KOHCTPYKITUH HE COOTBETCTBYET HOPMHUPYEMOMY 3HAUCHHUIO, €TO CIASAYET yBEIMYNBATH 3a
CYET MPUMEHEHHUS OTHE3aITUTHOTO MTOKPHITHS.

10.22 TIpu mpoeKTUPOBAHUU W KOHCTPYUPOBAHUHU KEJIE300€TOHHBIX CTATHUYECKH
OTIPENIETUMBIX KOHCTPYKIIMA C TO3UIMN 00ecreueHnss OTHECTOMKOCTH BO3MOXKHO
IIpUMEHEHHUE Ta0uIl pa3ena 14.

11 CpencrBa orue3ammuThl J1JIS 7KeJ1e300€TOHHBIX KOHCTPYKIM

11.1 Orne3amnmTa AJi1 OETOHHBIX U KEJI€300€TOHHBIX KOHCTPYKIIUNA MPUMEHSIETCS
B CITy4asix, €CJIH:
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- CcoOCTBEHHbIH WM (PAKTUYECKUM TIpeaesl OTHECTOMKOCTH CYIIECTBYIOIICH
KOHCTPYKIMHU HE COOTBETCTBYET HOPMHUPYEMOMY IPEAEITY OTHECTOMKOCTH;

- B IIpolIecce PEKOHCTPYKIIUHU W/ U U3MEHEHHUS Kiacca GyHKIIMOHATIBHON MOKapHOM
OMACHOCTH TpH (PYHKIMOHAIBHOM MepenpoduInpoBaHUM 3AaHUNA U COOPYKCHUU, TpU
KOTOPOM TIOBBIIIAIOTCA TpeOOBaHUS K TMpenesiaM OTHECTOMKOCTH >Kele300€TOHHBIX
KOHCTPYKIIUH;

- HeoOXoauMo  oOecriedeHHME  HOPMHUPYEMOTO  Tpefena  OTHECTOMKOCTH
MOBPEKIECHHOM MOXKapoM UK AePEKTHON KOHCTPYKIUU, TTOJICKAIIEeH YCUICHHIO;

- HeoOXoauMO  oOecnedYeHHe MEpONpHSITHH MO  3allliuTe OT  XPYIKOTo
(B3pBIBOOOPA3HOI0) pa3pyIIeHUS MPU MOXKaPE;

- B IIpoliecce MPOEKTHUPOBAHUS HEBO3MOXKHO OOECIEUYUTh HOPMHUPYEMBIN Mpeaen
OTHECTOMKOCTU 3a CYET KOHCTPYHUPOBAHHS COOCTBEHHOI'O CEUYEHHUsS >KEJIe300€TOHHOMN
KOHCTPYKIIMHU B CBSI3M C OTPAaHUYEHUEM T'€OMETPUUECKHUX MapamMeTPOB CEUYEHHl. DTO, B
OCHOBHOM, KacaeTCsl CTEPKHEBBIX 3JIEMEHTOB KOHCTPYKIMH, CTEHOK JIBYTaBPOBBIX H
TaBPOBBIX 0AJOK, TOHKUX TJIUTHBIX KOHCTPYKIMM U T. 1.

11.2  Bsi6op cioco0a u TONMIMHBI CPEACTBA OTHE3AIIUTHI 3aBUCHT OT:

- COOCTBEHHOTO UM (PaKTUUECKOTO Ipeiesia OTHECTOMKOCTH KOHCTPYKIUH, a TAKXKE
OT 3HA4Y€HUs MNPUPALICHUS OrHECTOMKOCTH, HEOOXOAUMOro i oOecrnedeHus
COOTBETCTBUS KOHCTPYKIIMK HOPMUPYEMOMY MPEETy OTHECTOMKOCTH;

- TEMIIEPATYPHO-BJIAKHOCTHBIX YCIOBHH SKCILTyaTalluy 3allUIIAEMON KOHCTPYKLINH;

- BUJIa 3alIMIAEMON KOHCTPYKLMHU (KOJIOHHA, OaJiKa, IUIUTA U T.11.);

- cnenuguuecknux TpeOoBaHUN 00ecnedYeHHsT CTOMKOCTU CpPEICTBA OrHE3AIIUTHI
(MexaHu4ecKkasi NPOYHOCTb, CTOMKOCTh K arpecCHBHBIM CpellaM, BHUOpPALMOHHBIM,
yIapHBIM BO3JICHCTBUSIM, UCTUPAHUIO U T. 11.);

- BbIOOpa MPHUEMIIEMOTO B YCIOBUSX CYIIECTBOBaHMS KOHCTPYKIMH CIOC00a
HAHECEHUs WM YCTPOMCTBA CPEICTBA OTHE3ALUTHI;

- CeiCMUYECKOro paiioHa pacrnosiokeHust oobekTa 3auuThl (¢ yuetom CII 14.13330);

- APXUTEKTYPHBIX U 3CTETUYECKUX TPEOOBAHUM.

11.3 OcHoBHBIE  CIMOCOOBI ~ KOHCTPYKTMBHOW  OTHE3alIUThl  OETOHHBIX
1 KeJe300€TOHHBIX KOHCTPYKIIUI:

- IPUMEHEHNE OTHE3AITUTHBIX ITYKATYPHBIX COCTABOB;

- YCTPOMCTBO OOJUIIOBOK MJIMTAMH WJIM JTUCTAMU U3 OTHE3AIIUTHBIX MAaTEPHUAIIOB;

- NMPUMEHEHHE PYJIOHHBIX MAaTE€pUalOB HAa OCHOBE 0Oa3zajibTa WM MUHEPAIbHOIO
BOJIOKHA,;

- 00€TOHMPOBAHUE KOHCTPYKIIHIA;

- 00KJIa/IKa KUPITUYOM MJTM JIETKOOETOHHBIMH OJIOKaMHU.

Bo3MoxHBI Ipyrue CrnocoObl OTHE3alIUThl JKeIe300€TOHHBIX KOHCTPYKUUH TpU
COOTBETCTBYIOIIEM  OSKCIIEPUMEHTAIbHOM  OOOCHOBAaHMM  HMX  HAJAECKHOCTHU U
JOJITCOBEYHOCTH.

11.4 TlpumeHeHHE IITYKAaTYpHBIX OTHE3AUIUTHBIX TMOKPBITUH — TpaauIlMOHHBIN
CIoco0 OrHe3alUThl OETOHHBIX U KeJIe300€TOHHBIX KOHCTPYKIUH.

N3BeCTKOBO-1IEMEHTHAS IITYKATypKa TOJIIAHON 15 MM, rurnicoBast TonmuHou 10 MM,
MEPJIUTOBAS WIM BEPMUKYJIUTOBAs TONIIMHOM 5 MM, TEIUIOM3OJISALUS U3 MUHEPATLHOTO
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BOJIOKHA TOJIIIMHOM 5 MM 3KBUBAJCHTHBI YBENWYCHHIO HA 10 MM TOJIIMHBI 3alIUTHOTO
CJI0sI TSKENOro OeTOHA (YCTaHOBIICHO SKCIIEPUMEHTAIIBHO).

[Ipu ToNIIMHE OTHE3AMTHOTO MOKPBITHS Oosiee 30 MM, €ro HaHECEHUE HEOOXOUMO
OCYIIECTBIIATH TTO TTPOBOJIOYHOM CeTKe nuaMeTpoM 2—3 MM ¢ stuerikoit He 6omee 100x100
MM, YCTAHOBJICHHOW B CEpEANHE TOJIIUHBI TOKPBITUS U TOUEUHO 3aKPETJICHHON aHKepaMHU
B OETOH KOHCTPYKIIUU.

[IpeumyiiecTBa IITYKATYPHBIX MOKPBITUA — JOJIFTOBEYHOCTH U BO3MOXKHOCTH
JIOKaJIbHOTO PEMOHTA.
Henoctatok mITyKaTypHbBIX MOKPBITUM — YBEJIMYEHUE Beca >KeIe300€TOHHON

KOHCTPYKIUU C OTHE3AILUTHON ITYKAaTypPKOM.

O¢ddexTuBHAS TONMIKMHA ITYKATYPHBIX MOKPHITUH: OT 1 10 4 cM. Crioco6 HaHeceHust
— PYYHOU HJIM METOJIOM TOPKPETUPOBAHUSI.

[IpumeneHne 00JIETYeHHBIX HAMBUIIEMbIX IITYKAaTyPHBIX OTHE3AIUTHBIX MOKPBITUI
Ha TUIICOBOM M IIEMEHTHOM OCHOBaX 00BbEMHBIM BecoM He Ooitee 450 kr/m3— 3¢ ek THBHBII
cnoco0  KOHCTPYKTHBHOM  orHe3ammthl. lIITykaTypHble HambUIiEMbIE  COCTaBbI
OTHE3AIUTHBIX TOKPBITUM HAHOCATCA MEXaHW3UPOBAHHBIM CIIOCOOOM ©  MOTYT
MPUMEHSATHCA B YCIOBHUSAX MOBBIIIEHHON BIAKHOCTU U BO3JECHCTBUS arpeCCUBHBIX CPE.
JIOJITOBEYHOCTh HAIIBUIAEMBIX IITYKAaTypPOK MOKET Jocturath S0 jerT.

11.5 HpI/IMeHeHI/IG O6JII/I]_IOBOK INIMTHBIMK W JIUCTOBBIMHM OI'HC3aIIMTHBIMHA
MaTcpuajlaMnu B Kad4CCTBC OI'HC3allIHNTHBI OCTOHHBIX M KeJI€300€TOHHBIX KOHCTpYKI_[I/If/'I
IIO3BOJISICT COBMCIIIATH (1)yHKI_[I/II/I OIrHC3alllUThI U OTACIIKH HOBCpXHOCTeﬁ.

Orne3almuTHBIE IUINTHI WM JIUCTBl M3TFOTaBIMBAIOT HAa OCHOBE IEPJIMUTA,
BEPMUKYJINTA, KEpPaM3UTa, MHUHEPAIbHBIX BOJIOKOH (CHJIMKATHBIX, XPU30THJIOBBIX,
0a3ambpTOBBIX, JUa0a30BBIX), BOJIOKOH U3 JPYIMX MaTepUaloB (KAaOJIMHOBBIX,
KPEMHE3EMHUCTHIX, KBAapLEBbIX). CyLIECTBYIOT BIAroCTOMKHE OTHE3AIIMTHBIE IUIMTHI U
JIMCTOBBIE MATEPUAIIBI.

Kpemnnenue MIUTHBIX M JIMCTOBBIX OOJMIOBOK K OETOHHBIM MOBEPXHOCTIM
OCYLIECTBISIETCS HECKOJBKUMHU CIOCOOAMM: AHKEPHBIM — JIMCThl HPUKPYYMBAIOTCS
HEIMOCPEJICTBEHHO K OETOHHON MOBEPXHOCTH, MPOPUIBHBIM — JIUCThl U IUIUTHI KPEMsITCS
Ha FOTOBBIN KapKac.

B nepekphITusAX OrHE3allUTHBIE TUIMTBI KPEIATCS HEMOCPEACTBEHHO K HECYLIEMY
npoduiato moaBecHOro mnotosika. CHUXKEHHE MPOYHOCTH, AedopMalus U pa3pylieHHUE
JJIEMEHTOB KpEIUICHUs [PU HAarpeBaHUM MOTYT IIPUBECTH K NPEKIAECBPEMEHHOMY
OOpYLICHUIO TUIUT WU JIMCTOB OTHE3AIMTHOTO MaTepuala, MOSBICHUIO HIeNeH MEXIy
HUMH, B PE3yJIbTATE OTOHb IIPOHUKHET K 3alUIIAEMOM ITOBEPXHOCTH.

HenocraTku orHe3anmTHbIX 00JUIIOBOK INIMTHBIMU U JINCTOBBIMU MaTepUajIaMHU:

- 3aBHCUMOCTb IIOKA3aTeJsi OTHECTOMKOCTH OOJIMIIOBOK OT OTHECTOMKOCTH Y3JI0B UX
KPEIUICHUS K 3alIMIIaEMON KOHCTPYKIIUH;

- BBICOKasl TPYJOEMKOCTh MOHTAXa;

- 00JIBIION BEC, MPUBOAAIIMN K YBETUUYCHHUIO Beca 3alMIIAeMON KOHCTPYKIUU (115
HEKOTOPBIX PA3HOBUIHOCTEHN TUIMTHBIX U JIUCTOBBIX OOJIUIIOBOK);

- 3aJIeJIKa 3a30POB MEXY JINCTAMU OTHE3AIIMUTHI IPOU3BOAUTCS T€PMETUKAMHU, CPOK
CIIy>KObI KOTOPBIX 3HAYUTEIBHO MEHbILIE CPOKA CITYXKObI JINCTOB OTHE3AIIUTHI,
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- OTpaHWYECHHUS NPU IKCILIyaTallMM BO BJIAXKHOW Cpele AJII HEKOTOPBIX BHJIOB
JINCTOBOM OTHE3AIUTHI;

- BO3MOXKHOCTb IMOSIBJIEHUs OHOJOrM4yeckux (rpuOKOBBIX) O00pa3oBaHUN B
MIPOCTPAHCTBE MEXAY KOHCTPYKIIME W OrHE3allMTOM Ha Kapkace BCIEACTBUE
MOBBIIIEHHON BJIQYKHOCTH U OTCYTCTBHS POBETPUBAHHUS B IIPOLECCE IKCILTYaTALMH.

[IpenmnodTuTenbHO MPUMEHEHUE TUIIOB TUIMTHBIX M JIMCTOBBIX OOJHIIOBOK, JIS
KOTOPBIX MpopaboTaHbl U MOATBEP>KIACHBI OTHEBBIMU HCIBITAHUSMU PEIICHUS Y3JIOB
COTIPSKEHMSI U KPEIUIEHHUS SJIEMEHTOB OOJIMIIOBOK K 3aIUIIAEMbIM KOHCTPYKIIHSIM.

11.6 Cnoco® orHe3amuTbl MyTeM OOETOHMPOBAHUS MPUMEHUM B Clydae
HEOOXOAUMOCTH OOECIeUeHUs] HOPMUPYEMOIO MPEJiesia OTHECTOMKOCTH MOBPEKICHHON
HOKapoM WK 1e(peKTHON ycuinBaeMol OETOHHOM MJIU KeIe300€TOHHON KOHCTPYKIIHU.
O06eToHNpPOBaHNE COBMEIIAET YCUIMBAIOUIYIO U OTHE3AIUTHYIO (DYHKIIUU U BBITIOJIHAETCS
C COOTBETCTBYIOIIMM apMHUPOBAaHMEM Ha OCHOBE pacyeToB Ha IMPOYHOCTh U
OTHECTOMKOCTb.

[Ipu ycTpoiicTBe 00ETOHUPOBAHHUS CIIEAYET IPUMEHSATD KJlIacC OETOHA, aHATOTMYHBIN
KJ1accy O€TOHA KOHCTPYKIIMH, HOBYIO HECYIIYIO apMaTypy YCHIIEHUS COEIMHATD CO CTapOi
CYILECTBYIOIIEH apMaTypoil, mpeaycMaTpuBaTh apMHPOBAaHUE 3AIIUTHOTO CJOA OeToHa
IIPOTUBOOTKOJIBHOM CETKOM.

Henocrarok cnocoba 0OOETOHMpPOBAaHUA — TPYIOEMKOCTh, YBEIMYEHUE Beca U
pa3MepoB KOHCTPYKIUU.

11.7 Cnoco® KOHCTPYKTUBHOW OTHE3alIUThI IyTEM OOKIAJKHU KeIe300€TOHHOM
KOHCTPYKIIUU KUPIUYOM HIIM JETKOOETOHHBIMH OJIOKAaMU MPUMEHSETCS NIl CTEHOBBIX
KOHCTPYKIIMH B TPOILIECCE PEKOHCTPYKIMUU WJIA HM3MEHEHUS (yHKIIMOHAIHLHOTO
Ha3HAYCHUS 3aHUIN U COOPYKEHUH MPU MOBBIIICHUH TPEOOBaHUI OTHECTONKOCTH.

Henoctatok Takoro croco0a OTHE3alUThl — TPYJIOEMKOCTh, YBEIWUYEHUE Beca U
pa3MepoB KOHCTPYKITUH.

11.8 Bsi6op criocoba 1 TONIIMHBI CPEACTBA OTHE3ANTUTHI JOJIKEH OBITH 000CHOBAH
B MPOEKTHBIX PEHICHUSX PACUETHBIMHU METOJaMU MPHU HM3BECTHBIX TEIUIOTEXHUYECKHUX
XapaKTepUCTUKAX CPEACTBA OTHE3AIUTHl (TEIMJIOMPOBOJHOCTh, TEIMJIOEMKOCTh) WIH
MPOTOKOJIAMU COOTBETCTBYIOIINX UCTIBITAHUH.

[IpoekT mo orHe3ammTe JOHKEH COAEPKATh PACUETHOE WM DKCIEPHUMEHTAIIBHOE
000CHOBaHUE HEOOXOAUMOCTH U JIOCTATOYHOCTH MPUMEHEHUSI TOTO WJIM UHOTO CPEACTBa
OTHE3AIIUTHI JIJI1 KOHKPETHOW 3alllUIaeMOi KOHCTPYKIHUHU. TOJIMHA HAHOCUMOTO WJIH
YCTPaMBaEMOT0 CpECTBA OTHE3AIUTHI JOJKHA HA3HAYATHCS C YUYETOM COOCTBEHHOTO
rpejiesa OTHeCTOMKOCTH OCTOHHOM MITH JKe1e300€TOHHON KOHCTPYKITUH.

11.9 Tlpu mpumMeHEHUW CPEACTB KOHCTPYKTHBHOW OTHE3AIIMTHI JIOJDKHA OBITH
oOecrieueHa WX COXPAaHHOCTh M JIOJTOBEYHOCTh (COXPAHEHHE OTHE3AIUTHBIX CBOWCTB H
LEJIOCTHOCTHU ) HA EPUOJI MPOEKTHOTO CPOKA AKCIUTyaTALNU 3[JaHUA U COOPYKECHHUSI.

11.10 OrmeHKy TEXHUYECKOTO COCTOSIHHMSI OTHE3AIIUTHBIX TMOKPBITHH B MpoIiecce
AKCIUTyaTallil OOBEKTOB 3allMThl CIEAYeT IMPOBOJIUTH B paMkax o00OcieqoBaHUMN
TEXHUYECKOTO COCTOSHUS kene300eTOHHbIX KOHCTpyKimi o 'OCT 31937, MoHUTOpUHT
TEXHUYECKOTO COCTOSIHUSA OrHE3AIMUTHBIX TOKpbITUSA — 1o CIT 432.1325800.
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12 OrHecoXpaHHOCTb :KeJ1e300eTOHHBIX KOHCTPYKIMIi

12.1  Ilpu npoeKTUPOBAHUH KEI€300€TOHHBIX KOHCTPYKIIUH 3aHHI, COOPYKEHHI
¥ MHOTO(YHKITMOHAJIBHBIX KOMIUIEKCOB Pa3IUYHOTO HA3HAYEHUS C Pa3BUTON MOA3EMHON
YacThIO, BBICOTHBIX 3JaHUM, OTHOCSIIMUXCS K IMOBBILIEHHOMY YPOBHIO OTBETCTBEHHOCTH
('OCT 27751), a Takke TpaHCIOPTHBIX TOHHENEH, OTKa3bl KOTOPBIX MOCIIE TT0KAapa MOTYT
OPUBOJNUTH K TSDKEIBIM OJKOHOMHUYECKMM M 3KOJIOTMYECKUM IIOCIEACTBUSAM, H
KOHCTPYKIMI, BOCCTAHOBJIEHUE KOTOPBIX HEBO3MOKHO B IIPOLIECCE IKCILTyaTaluy WIIN
TpeOyeT OOJIBIINX TEXHUYECKUX CIIOKHOCTEN U 3aTpaT, peKOMEHIyeTcsl 00ecreunBaTh Ux
OTHECOXPAaHHOCTH IIOCIIE IT0KApPa.

ObecrieueHne  OTHECOXPAHHOCTH  LielecooOpa3HO — MpeaycMaTpuBaTh UL
AKEJIE300€TOHHBIX KOHCTPYKIIMM, KOTOpPbIE Y4YacTBYIOT B oOecleueHun oOIe
YCTOMYMBOCTA M T€OMETPUYECKONW HEU3MEHSIEMOCTH 3JaHUSl WJIM COOPYKEHHUS, B TOM
YHUCJIE IPU BO3JICUCTBUU ITOXKapa.

[Ipr JXKECTKMX CONPSIKEHUAX DJIEMEHTOB B pPaMHOW WIM PAMHO-CBSA3EBOU
MIPOCTPAHCTBEHHON KOHCTPYKTUBHOM CUCTEME BBIXOA U3 CTPOs (0OpyIIEHHE) OTHOTO TN
HECKOJIbKHMX 3JIEMEHTOB (HaIpUMEp, 32 CUET BOZHUKHOBEHUS IJIACTUYECKUX IIAPHUPOB B
OMOPHBIX 30HAX CTATUYECKH HEONPENEIMMBIX H3rHOAaEMbIX 3JIEMEHTOB) MpHU MOXKape
MOXET IMPUBECTH K HM3MEHEHUIO KOHCTPYKTUBHOM CHUCTEMBI 3/IaHMsI, HAPYIICHUIO €r0
IIPOCTPAHCTBEHHOM MECTKOCTH, YCTOMYMBOCTH M pa3pylLICHUIO B LejaoM. M3meHeHue
KOHCTPYKTUBHOM CHCTEMBI HEIOIMYCTHMO JUISl 3JaHUM M COOPYKEHHH MOBBIIIEHHOTO
YPOBHSI OTBETCTBEHHOCTH (HampuMep, JUIsl BBICOTHBIX 3/1aHUH).

[Tpu Ha3HaueHUH TpeOOBaHUS OTHECOXPAHHOCTH B IPOEKTE HEOOXOIMMO BBIIOJIHATh
UACHTU(DUKAINIO CTPOUTENBHBIX KOHCTPYKIIUM KaK 3JIEMEHTOB HECYILIEH KOHCTPYKTUBHOM
CUCTEMBI 3[aHHs1, KOTOPBIE BIUAIOT HA YCTOMYMBOCTh BCETO 3[IaHUS WU COOPYKEHUS.

12.2 3a OrHECOXPAaHHOCTh KEIe300€TOHHOW KOHCTPYKIIMHM IIOCJIE IOoXapa
MPUHUMAIOT TAKOE €€ COCTOSIHHE, MMPU KOTOPOM OCTAaTOYHAs MMPOYHOCTh WJIM OCTATOYHBIC
HeoOpaTtuMble AedopMani  O0ECreyuBalOT pabOTy HECylIUMX KOHCTPYKLIMHA B
COOTBETCTBMM €  TpeOOBaHMSMH  HOPMATHBHBIX  JOKyMeHTOB.  CocTosHHe
OTHECOXPAHHOCTH KOHCTPYKIIMH MO3BOJISIET 00ECIIeYnBaTh €€ PEMOHTONPUTOTHOCTh 0€3
JOTIOJTHUTETHPHOTO KOHCTPYKTUBHOTO YCUJICHHS WITH 3aMEHBI.

12.3 Pacuer OrHecoxpaHHOCTH >KEJIE300€TOHHOW KOHCTPYKIIMU TIOCTE MoXkKapa
MPOU3BOAUTCS MO TMPEACIbHBIM COCTOSHUSM JBYX TPynn TpU JJIMTEIbHOCTH
CTaHJAPTHOTO TEMIIEPATypPHOTO pEXKUMa TM0XKapa, HSKBUBAICHTHONW HOPMHPYEMOMY
Mpeesly OTHECTOMKOCTH KOHCTpyKimH. [Ipm 3TOM pacdyeTHO-aHATUTHYECKUM ITyTEM
CJIelyeT MpeayCMaTpuBaTh BCEBO3MOXHBIC MOCIEACTBUS Pa3pyIIAIOIIETO BO3CHCTBUS
nmo>kapa Ha HapY>KHBIE CJIOM OETOHA U apMaTypy.

12.4 PacyeT OTHECOXPAHHOCTH >KEJIE300€TOHHOM KOHCTPYKIHUM IIOCTe ToXkapa
ClIeAyeT NPOBOAWTH Ha pacyeTHele codeTaHus Harpy3ok mno CII 20.13330 u npwm
pacyeTHBIX 3HAYEHUSX COMPOTHUBJICHUN OE€TOHAa W apMmaTypbl, C y4€TOM HU3MEHEHHS
CBOMCTB OETOHA M apMaTypbl B OXJIAXKIECHHOM COCTOSIHUM TOCJIE€ KPAaTKOBPEMEHHOTO
BBICOKOTEMIIEPATYPHOTO Harpena.
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Jns obecriedyeHns] OTHECOXPAHHOCTH KOHCTPYKIIMH TOCHE TMOKapa HEOOXOAMMO,
9TOOBI BO BpeMsI MOXKapa TeMIIepaTypa HarpeBa apMaTypbl HE MIPEBBIIIaa;

400 °C — ngns apMarypsl 0€3 MpeIBapUTEIBLHOTO HANPSIKEHUS BCEX KIaccoB (BO
n30eKaHre TIOJHBIX MTOTEPh CIETUICHUS apMaTypbl ¢ 0ETOHOM);

100 °C — s mpeaHanpsATaeMol apMaTypbl BCEX KJIacCOB (BO mM30ekaHUE TOTEPh
MIPEABAPUTEILHOTO HATIPSHKCHUS ).

12.5 Omnenka OTHECOXPAHHOCTH >KEJIE300CTOHHBIX KOHCTPYKIIUH IPOU3BOIUTCS
MyTeM pacueTOB OCTATOYHOW MPOYHOCTH W OCTATOYHBIX MPOrHOOB TOCTE TOXapa U
COTIOCTABJICHHUS PE3yJbTAaTOB ¢ TPEOOBAHUSIMU HOPMATUBHBIX TJOKYMEHTOB.

Ocmamoynas npo4YHoOCmMbs nocile noacapa

12.6 PacueTsl OCTaTOUYHON TPOYHOCTH >KEIE€300€TOHHBIX SJIEMEHTOB IOCIIE MOXkKapa
JUTSl HOPMAJIbHBIX M HAKJIOHHBIX CEUEHHUM MPOU3BOJIATCS COTJIACHO pazjeny 8.

[Tpu nmpuMeHEeHNHU YIIPOLIEHHOI'O METO/a pacueTa COIPOTUBIICHUE CXKATUIO OETOHA,
HArpeToro BBIIIE KPUTHYECKON TEMIIEPATyphl COTIAcHO 8.7, JOMyCKAeTCsl HE yUNUTHIBATb.
ConpoTuBieHne 0€TOHA CKATUIO IPUHUMAETCS PABHOMEPHO pPacIpeeIEHHBIM 110 CKATOU
30He. PacueTHple CONMPOTHBICHHUS CHKATUIO TPHUHUMAIOT pPaBHBIMH R, pacdeTHbIe
COTIPOTUBIICHUSI apMaTyphl PACTsDKEHUIO M CHKATHIO TOCIIE OTHEBOTO BO3JEHCTBHUS MpHU
no’kape NPUHHUMAIOT COOTBETCTBEHHO paBHBIMU Rg U Rsy. Pacder mpoBomsaT mo
MIPUBEICHHOMY CEUCHHIO IIOMAABIO Ared , TAPAMETPBI KOTOPOTO OMPEAEIISIOT 1o 8.8.

3HaueHusT KO3(P(UUMEHTOB YCIOBUA pabOThl apMaTtypbl Jst B OXJIAXKIECHHOM
COCTOSIHUM TIOCJIE TIO’Kapa MPUHUMAIOT 0 Ta0auIle 5.6 B 3aBUCUMOCTH OT TEMIIEpaTyphl
HarpeBa apMaTtypbl Bo BpeMsl noxapa. [Iporpes 6eToHa 10 KpUTHUIECKOM TeMIepaTyphl BO
BpeMs TO)Kapa YCTaHaBIMBAaIOT Mo pucyHkam 5.1, 8.1 u 8.2 u TemioTeXHUUYECKUM
pacuetoM (mpuiioxkeHus A, b).

12.7 Tlpu pacuere mMpOYHOCTU HOPMAIBHBIX CEUEHUN >KETIE300€TOHHBIX JIEMEHTOB
CJIeIyeT YYUThIBaTh, YTO B JJIEMEHTaX, PACCUMTAHHBIX Ha PabOTy 10 TOXKapa MpH
x < &rho, mocse moxkapa BO3MOKEH ciydail x > Eghor M3-32 YMCHBIICHHUS C)KATOW 30HBI
OeTOoHa MoCJIe MPOTPEBa HAPYIKHBIX CJIOEB OETOHA BBIIIE KPUTHUECKOW TEMITepaTyphI.

Ecmu ycnosue x < Erhgr He coOmromaercss, MOMEHT onpeelstoT mo ¢popmyiiam (8.10)
1 (8.12), mojcTaBiisisi B HUX 3HAYCHUSI BBICOTBI CYKATOM 30HBI, OMPEALISIEMOM 10 (hopmMyJie

X= (i;Rh()t. (121)
3HavyeHue Eg BRIYUCISIETCS 110 (hopMmyIie
&R =Xx/hy=0,8/ (1 + &sel / 3b,ult)- (122)

OtHocuTenbHas aeopMalus pacTSIHYTOH apMaTyPHhI € ¢l TPU HAMPSHKCHUSIX, PABHBIX
Rst, onpenensiercs

&sel = Rt/ Est. (12.3)

OTHOCHUTENBbHYIO Je(POpPMAIUI0 CXKATOTO OETOHA Epyit NMPH HAMPSHKEHUSIX  Rp tem
MPUHUMAIOT PABHOM €py MO Tabimie 5.5. Moayns ynpyrocTd apMaTypbl TOCJIe HarpeBa
onpenenstor mo gopmye (5.7).
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12.8 Jlns obGecniedeHus OTHECOXPAHHOCTH KEJIe300€TOHHON KOHCTPYKIIMH JOJKHO
COOJTIOAThCA YCIOBHE MTPOYHOCTH, IIPH KOTOPOM HECyIlasi CIOCOOHOCTh CEUEHUS JOKHA
OBITH HE MEHEE yCWIINSI OT BHEITHUX HATPY30K.

OcraTto4nblii Mporud mocJje mokapa

12.9 Bo Bpems moxapa B M3ru0acMbIX, BHELIECHTPEHHO CXaTbIX M BHELICHTPEHHO
pPaCTAHYTBIX DJIEMEHTAaxX IPH OKCIUIyaTallMOHHOW HAarpy3ke OT TEMIIEpaTypHOIO
BO3JCHCTBUSI IPOUCXOAUT Pa3BUTHE JONOJHUTEIBHOTO MPOruda HM3-3a 3HAYUTEIBHOTO
HarpeBa pacTsAHYTOW apMaTyphl U Ieperaga TeEMIEpaTyp 0 BbICOTE CEUCHHUS.

[Ipu moxape mporu® 3jeMeHTa BO3HUKAET BCIEACTBHE BO3ACUCTBUSA HATPY3KH U
temriepatypbl. Ilpu Temneparypax HarpeBa apmarypsl g0 350 °C  mporu®d
KEJIe300€TOHHOIO 3JIEMEHTa pPAa3BUBAETCS, B OCHOBHOM, 3a CYET TEMIEPATyPHBIX
pacumMpeHuil apMatypsl U OeToHa y OoJiee HarpeBaeMod moBepxHocTh. [Ipu Harpese
cepime 350 °C  nmporu®  pas3BuBaeTcd — NPEUMYLIECTBEHHO  BCIEICTBUE
BBICOKOTEMIIEPATYPHOM MON3y4ECTU apMaTyphbl.

[Tocne noxapa B 0OXJIaXKIEHHOM COCTOSIHUM IIPOrMO OT HEPAaBHOMEPHOI'O HArpeBa Io
BBICOTE CEUEHHUA BJIEMEHTa YMEHbIIAETCs (HOCUT OOpaTUMBIN XapakTep), U OCTaTOYHBIN
nporu0® OT HArpy3Kd 3HAYUTEIBHO OOJIbLIE, YeM MPOrud OT HAarpy3Ku A0 IMoKapa H3-3a
CHIDKEHHS MOJAYJSl YHPYrocTd O€TOHa M pa3BUTHUA HEOOPATUMBIX IUIACTUYECKUX
aepopmaluii apmMaTypsl IIpU HarpeBe.

B 0X5aXI€HHOM COCTOSIHUM MOCJE I0XkKapa MPOYHOCTHBIE U YIPYTOIUIACTHYECKUE
CBOMCTBa O€TOHA MPAKTUYECKH HE BOCCTAHABIMBAIOTCA, a4 B apMarype MNPOUCXOJIUT
YaCTUYHOE BOCCTAHOBJICHHUE IIPOYHOCTHU U MIOJHOE BOCCTAHOBIIEHUE YIPYTOCTH.

12.10 ITocne moskapa Keae300€TOHHBIE AJIEMEHTBI HMEIOT TPEIIMHBI ¢ HarpeBaecMOM
CTOPOHBI IO BCEH JJIMHE MPOJIETA.

JIns n3rubaeMpIX AJIEMEHTOB MOCTOSIHHOW BBICOTHI 10 JIJIMHE, B Mpejesiax KOTOpou
M3rubaeMblii MOMEHT HE MEHSIET 3HAK, KPUBU3HY JIOMYCKAETCs BBIYUCIIATE JIJIsi HauboJiee
HaMpsOKEHHOTO  CEYEHUs, MPUHUMAS €€ IS OCTalbHBIX CEUYCHUN U3MEHSIOIIEHCS
MPOTIOPLIMOHAIBHO 3HAYEHUIO U3rH0aeMOro MOMEHTA.

Jlns cBOOOMHO OMEPTHIX W KOHCOJBHBIX DJIEMEHTOB MAaKCHUMAaJIbHBIA MPOTrud
JIOITyCKaeTCsl ONPEACIATh 1Mo (hopmyJie

f=5 1 (1/N)max (12.4)

rae S — KodPUIMEHT, 3aBUCIIIUNA OT BUAA HATPY3KU U PACUETHOW CXEMBbI DJIEMEHTA.
[Ipu neiicTBUM paBHOMEPHO pacIpeiesieHHON Harpy3Ku: JUisi CBOOOHO ONepToi Oanmku
S = 5/48, mist KOHCOJIbHOU Oanku S = 1/4.

12.11 KpuBuzHy n3ru0aeMbIX, BHEIICHTPEHHO CXKAThIX U BHEIICHTPEHHO PACTSIHYTHIX
AJIEMEHTOB C TPEUIMHAMU B PACTSIHYTOM 30HE ONpPEAEISIIOT Mo (popmyiie

(1/r)max = (/r)1 — (/)2 + (1/r)z — (1r)cs, (12.5)

rae (1/r)1 — kpuBU3HA OT HEMPOAODKUTEILHOIO ICHCTBHS BCEH HArpy3kd, Ha KOTOPYIO
MPOU3BOJIAT pacyeT Mo AehopMaIiusim;
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(1/r); — xpuBH3HA OT HEMPOJOJHKUTEIBHOTO JEHCTBUS TOCTOSHHBIX M BPEMEHHBIX
JUTUTENTLHBIX HArPy30K;

(1/r); — kpuBH3HA OT WPOJODKHTEIHLHOTO JCHCTBHS ITOCTOSHHBIX M BpPEMEHHBIX
JUTUTENTLHBIX HArPy30K;

(1/r)cs — KpUBU3HA OT TEMIIEPATyPHOU ycaaKu OeToHa.

12.12 KpuBu3HBI XeNE300€TOHHBIX DBJIEMEHTOB OT JEHCTBHUS COOTBETCTBYIOIIUX
Harpy3ok omnpeaensoT mo 8.2.25 CIT 63.13330.2018.

12.13 XectkocTh xene300eToHHOro sjeMeHTa D Ha ydactke 0e3 TpemmuH B
pacTsiHyTol 30He onpenenstor o 8.2.26 CIT 63.13330.2018.

B dopmyne (8.144) CII 63.13330.2018 koapduiueHT npuBeneHus pacTsHYTONH U
C)KaToi apMaTypsl K OETOHY paBeH

o=Es/Ep:. (12.6)
Monynb ynpyrocta 0eToHa Ep ONPEAesioT o Gopmyrie
Ebl = 0,85Ebt, (12.7)

rae Ey ompenenstoT o dopmyie (5.3), B koToporr kKod(puimeHT Py MpUHUMAIOT I10
tabnuie 5.1 B 3aBUCUMOCTH OT TeMIepaTypbl OETOHA B LIEHTPE TSHKECTH MPUBEIEHHOTO
CEUYCHMUS.

B dopmyne (8.147) CIT 63.13330.2018 npu mpoA0/HKATEILHOM JISHCTBUU HArpy30K
Eyt 3amenstoT Ha Ejp;, KOTOPBIN onpenesnsitor no gopmyie (5.4), npuaumMas Ko3pUIHEeHT
Qper MO Tabmume 5.1 B 3aBUCHUMOCTH OT TeMIIEpaTypbl OETOHAa B LEHTPE TSHKECTH
IIPUBEJECHHOIO CEUYEHHUS.

12.14 JKectkocTh Xeyne300€TOHHOTO »JJIEMEHTAa Ha Y4YacTKe C TpelIMHAMH B
pacTsinyToi 30He onpenensitot mo 8.2.27-8.2.31 CII 63.13330.2018.

3HaveHus: Ko3)PUIMEHTOB MPUBEACHUS apMaTyphl K 0eToHy 1o hopmynam (8.157)
u (8.158) CII 63.13330.2018 npuHMMarOT paBHBIMH

IUISL CKATOM apMaTypbl

__Es . (12.8)
a - ’
s1 Eb,red,t
JUISL PaCTSIHYTOM apMaTyphbl
Es (12.9)
a =
52 quEb,red,t

3HavYeHUEe MPUBEACHHOTO MOy eopMaruu cxxkaroro 6eToHa Ep req OTIpeaenstor
10 TEMITepaType KpalHero c)kaToro BOJIOKHA OeToHa 1o hopmyJie

Eb,redt = Rot/€n1,red (12.10)

3naueHue kodpduimenta s A U3rHOAEMBIX DJIEMEHTOB 0€3 ydeTra apMaTyphbl
JOITYy CKAeTCsl OMPEesTh

Rbt,ser,tbhg (12-11)

s =1-08—2
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rle MPOYHOCTh OETOHA Ha pacTSHKEHUE Rpisert ompenmensitor mo ¢opmyne (5.2) B
3aBHCHMOCTH OT TeMIIepaTyphl HarpeBa OETOHA Ha YPOBHE PACTAHYTON apMaTyphbl.

12.15 KpuBuszHy »dJ€MEHTa TpU OCTBIBAHMM OT TEMIIEPATypHOU YyCaJKu
HEpaBHOMEPHO HArpeToro 0€ToHa BO BpeMs Moxkapa OIpeesIsoT o popmyJe

(l/r)cs = ((X.cs]_ tbl — Olcs tb) / h, (12.12)

TN Ocsi U Ocs — KOI(DPHUIIMEHTH TeMIlepaTypHOH ycaakd OeToHa, MPUHUMAaeMble IO
Tabnuie 5.4 B 3aBUCUMOCTH OT TeMITepaTyphl OeToHa OoJiee th 1 MeHee t, HarpeTol rpanu
CedeHUs1, KOTopasi Oblila TIpH ToKape.

12.16 Iocne mosxkapa mporuod 3JIeMeHTa SBJISICTCS OJTHUM U3 KPUTEPHUEB BO3MOKHOCTH
NanbHEIIe SKCIUTyaTallud KOHCTpyKuuu. /[l oOecniedeHusi OTHECOXPAaHHOCTH
pacyeTHbIe 3HAYEHHUS OCTAaTOYHOTO Mporumda Mociie Moxapa He JOJKHBI MPEBBIIIATH
npenenbHo pomyctuMbix 3HadeHuit mo CIT 20.13330.

12.17 TlonoxeHuss Mo pacyeTy OCTATOYHOW MPOYHOCTH W OCTATOYHBIX MPOTrHOOB
MPUMEHUMBI 11 TIOBEPOYHBIX pACUCTOB TMPU OICHKE TEXHUYECKOTO COCTOSIHHS
XKeJIe300€TOHHBIX KOHCTPYKIM nocie noxapa no CIT329.1325800.

13 KoHcTpyKTHBHBIC TpeOoBaHHMs, oO0ecleYUBAIOLIUE OIHECOXPAHHOCTH
7Ke1e300eTOHHbIX KOHCTPYKIMUH

13.1 KoucTpykTuBHBIE  TpeOOBaHHs, O0OECMEUYMBAIONINE OTHECOXPAHHOCTH
&KeJIe300€TOHHBIX KOHCTPYKIUH, CIIEIyeT Ha3HayaTb C Y4YETOM (PU3UKO-XUMHUYECKUX
MPOLIECCOB M CTPYKTYPHBIX  M3MEHEHHMH, NPOUCXOIAlMX B  O€ToHEe IMpHu
BBICOKOTEMIIEpaTypHOM Harpese (pucyHok 13.1).

> 10
° 350 °C
g 9
5
z 8 450 °C
5 7
o
5 6
= 573 °C
g s
Sy
: '3 > 750 °C
= 3 5. | —
g 2
= 1<
1
250 °C
0 60 120 180 240

Bpewms cranaapTHOro noxapa, MUH

1 — 10 250 °C — xpymnkoe B3pbIBOOOpa3HOE pa3pyllIeHrne MOBEPXHOCTH OETOHA ¢ BIAXKHOCTBIO > 3,5
%,;
2 — ot 250 °C 1o 350 °C — B 6eToHe 00pa3yl0TCsl TPEIMHBI OT TEMIIEPATYPHOU yCaaKu OETOHa,
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3 — 110 450 °C — B 6eToHe 00pa3yrOTCs TPEUIUHBI, MPEUMYIIIECTBEHHO, OT PA3HOCTH TEMIIEPATYPHBIX
nedopmanuii HIEeMEHTHOTO KaMHA U 3anojHuTenel; coiiie 450 °C — HapylIeHue CTpyKTyphl OeToHa
u3-3a nerunpamuu Ca(OH)2, koraa cBoOoaHAasI U3BECTh B LIEMEHTHOM KaMHE TacUTCsl BJIaroi BO3ayxa
¢ yBenmueHueM oobema; 4 — cpaie 573 °C — HapylieHHue CTPYKTYPhI O€TOHA M3-3a
MOJU(UKAIIMOHHOTO TIPEBPALICHUs 0—KBapla B B—KBapll B TPAHUTE, COMPOBOXKIAIOIIETOCS
yBEJIIMYEHUEM 00beMa 3arnoHuTeNs; 5 — cBbie 750 °C — cTpykTypa 6eToHa MOTHOCTHIO pa3pyIIeHa

Pucynoxk 13.1 — HapyuieHue cTpyKTypbl 0€TOHA MOCJI€ BLICOKOTEMIIEPATYPHOIO
HarpeBa

13.2 OrHecOXpaHHOCTh KEJIe300€TOHHOW KOHCTPYKIIMU TOCJE TMOoXapa CIEayeT
o0ecrneunBaTh B COOTBETCTBUU C pasneioM 12.

[Ipy »>TOM KpUTHYECKYIO TeMmIepaTypy HarpeBa HEHANpAraeMou apmarypbl
npuHuMaroT He Bbiie 400 °C Bo m3bexkaHue MOJHOW yTpaThl CLETUICHUS apMaTypbl C
o6etoHoMm. CorJIacHO ONBITHBIM JaHHBIM, TIpu HarpeBe mnopsaka 100 °C cueruieHue
apMaTypbl MEPHOIUYECKOTO Mpodmist ¢ 6eToHOM ymeHbInaercs moutd Ha 30 %, a npwu
temneparype 450 °C crermseHre HapymaeTcsi MoJHOCThIO. CreoBaTeNbHO, TOJIIUHY
3aIIUTHOTO CJI0s1 0€TOHA ClieIyeT Ha3HAYaTh C Y4ETOM COXPAHHOCTH CIIETUICHHUS apMaTyPhI
c OeToHOM.

13.3 Ilpu pacuere OTHECOXPAHHOCTH CIIEAYET YYUTHIBATh YACTUYHOE WM TTOJTHOE
BOCCTAHOBJICHUE MPOYHOCTHBIX CBOMCTB apMaTypbl B 3aBUCHMOCTH OT TeMIIEpaTypbl
HarpeBa IpH noxape (Ko3(p(UUIHUEHTHl YCIOBHA pabOThl apMaTypbl B OXJIAKIECHHOM
COCTOSIHUHM ITOCJIC HarpeBa — B Tadumie 5.6).

B ciyuae npuMeneHus: xos10HOAe(HOPMUPOBAHHON CTEPKHEBOM apMaTyphl Kiiacca
B500C coBpeMeHHOro crocob6a MpPOU3BOJCTBA HEOOXOAUMO YYHMTHIBaTh, YTO B
OXJIAXKJIEHHOM cocTosiHUU nociie Harpesa 710 600 °C u cBbillie ee (PU3NKO-MEXaHUYECKUX
XapaKTepUCTHKN HE BOCCTAHABIMBAIOTCA. PacmnonokeHue CTep:;KHEBOM apMaTyphl Kiiacca
B500 B ceueHusix eye300€TOHHBIX ASJIEMEHTOB JOJDKHO HMCKJIIOYaTh €€ HarpeB IpHu
noxkape cBoite 500 °C.

13.4 Jlns obecnieyeHUs] OTHECOXPAHHOCTH TPEIBAPUTEIHLHO  HAMPSKEHHBIX
KeJIe300€TOHHBIX KOHCTPYKIIMM HEOOXOJAMMO OrpaHHYMUBATh HArpeB MPeABAPUTEIILHO
HarpspkeHHOW apMmaTypbl He 6osiee 100 °C 1i1st HCKITIOUEHUSI TTOTEPh MIPEIBAPUTEITHLHOTO
HaIPSHKCHUS.

135 B xene300€TOHHBIX W3TrHOAEMBIX IUIMTHBIX KOHCTPYKIMSIX — CJIETyeT
MpeaycCMaTpuBaTh  IONEPEYHOE  KOHCTPYKTUBHOE  apMHUPOBAHME  XOMYTaMH U
MONEPEYHBIMU CTEPKHSAMHU, MPEIOTBPAILAIONIECE BBITYYHMBAHUE (BBIXOJ U3 IJIOCKOCTH)
HIOKHEH TPOJOJbHOM apMaTypbl B Cily4yae OOpYLIEHUS 3alIUMTHOIO CJ0s OETOHAa Mpu
noXkape.

13.6 IlIpoextupoBaHue Kejie300€TOHHBIX KOHCTPYKIUH C Yy4deToM TpeOOoBaHUs
OTHECOXPAHHOCTH CJIEYET IPOU3BOIUTH C yUETOM MEPOIPUATHI IO 3AIIUTE OT XPYIIKOrO
paspyuieHust 0eToHa MpH Moxkape.

13.7 B XecTKuX KOHCTPYKTHBHBIX CXEMaX BBICOTHBIX 3AaHUNA M3 MOHOJIUTHOIO
&Kele300eToHa  (CTaTMUECKU  HEOMpelNelrMble  KOHCTPYKIHMH)  KOHCTPYHpOBaHHE
U3rubaeMbIX 3JIEMEHTOB CIEAyeT NIpPOU3BOJUTH Ha OCHOBE pE3YyJbTaTOB pPacyeToB
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OCTaTOYHOU IMPOYIHOCTH OIIOPHBIX 30H U3 YCJIIOBUA HCAOITYIICHUA O6p330BaHI/I$I OITOPHBIX
IIaCTUYICCKUX MIAapHUPOB, T.K. 06p330BaHI/Ie OINIOPHBIX INIACTUYCCKUX HMIAPHHUPOB B OJJTHOM
M3ru0aeMoM DJIEMEHTE MNPpUBOJAUT K U3SMCHCHHUIO KOHCprKTHBHOﬁ CXEMBbI BCCTO 34aHU B
OeJIOM.

14 TabauuyHble JaHHble MU KOHCTPYKTHBHbIE TpeOOBaHMsI 1Jis o0ecrnieyeHUs
OTHECTOMKOCTH CTATHYECKHU ONPeAeJUMbIX KOHCTPYKIUMN

14.1 Jlanusie B Tabmuuax 14.1-14.8, copepxaiive MUHUMAIBHO JIOMYCTUMBIC
3HaYEHUS] Pa3MEpPOB CEUEHUN M PACCTOSHUI OT OCH apMarypbl JO 0O0OrpeBaeMbIX
MTOBEPXHOCTEHN 3JIEMEHTOB (TOJIIMHBI 3AIIUTHBIX CJI0EB) 151 00ECIeYEHUs HOPMUPYEMBIX
IPEJEIOB OTHECTOMKOCTH, MPUBEACHBI JUUISl CTATUYECKU OIPENEIUMBIX KOHCTPYKLMHA U
JIOJDKHBI OBITE HEe MeHee 3Hauenuit o CIT 63.13330.

TaOnuibl cocTaBlieHbl HA OCHOBE ONBITHBIX JaHHBIX. [Ipu cobmonennn TpeboBaHmit
TaOJIMYHBIX JAHHBIX PacdyeTbl OTHECTOMKOCTU CTATUYECKU OIPENETUMBIX KOHCTPYKLMN
MOTYT HE IIPOU3BOIUTHCS.

TaOnuuHble NaHHBIE HE CJENYEeT MPUMEHSTh S CTaTUYECKU HEOIPEaeTUMBbIX
KOHCTPYKUMH, Ui  KOTOPbIX HEOOXOAMMO IPOBEIECHUE PACUYETHOM  OLIEHKH
OTHECTOMKOCTH.

14.2  3nauenus napamerpoB Tabmmi 14.1-14.5, 14.7 npuMeHSIOT AJiA HECYIIUX
AKEJI€300€TOHHBIX KOHCTPYKIIUH TpU JEUCTBUU TOJHBIX HOPMATHUBHBIX HAarpy3oK C
COOTHOIICHHEM JTUTEIIEHO JTEUCTBYIONMIEH YacTH HArpy3Ku Gger K TTOTHON HArpy3ke Vier,
paBubiM 1. Ecimu 310 oTHOomenue paBHo 0,3, TOo TaOIuM4HOE 3HAYEHHE IIpenesna
OTHECTOWKOCTH yBEIIMYUBAETCS B 2 pasa. J{J1s mpoMeKyTOUHBIX 3HAUCHUH Gger/Vser IpeIeI
OTHECTOMKOCTHY IMPUHUMAETCS 10 JINHENHOW UHTEPITOISALINH.

143 MuHuManbHbBIE PACCTOSIHUS JO OCH apMaTypbl M pa3Mephbl dJIEMEHTOB IS
obOecrieueHus TpeOyemMoro mpenesia OrHECTOMKOCTH KOHCTPYKIIMM 3aBUCAT OT BHJIA
6etona. TermonpoBoaHOCTh Jierkux 6eTtoHoB Ha 10 % — 20 % u OeToHOB Ha KpyMHOM
kapOoHaTHOM 3amonHuTee Ha 5 % — 10 % MeHsblie, 4eM TerIoNPOBOJHOCTD TSKEIOTO
O0eToHa Ha cUIMKATHOM 3anojiHuTene. C yd4eToM TeIIONPOBOJIHOCTH OETOHOB Pa3HBIX
BUJIOB, PACCTOSHUS IO OCHU apMaTyphl JJIi KOHCTPYKIIMH M3 JIETKOTO OE€TOHA WM W3
TsDKENoro 0eToHa ¢ KapOOHATHBIM 3aIMOJIHUTENIEM MOKET OBITh MPUHSATO MEHBIIUM, YeM
JUTSI KOHCTPYKITMH U3 TSOKETOT0 OETOHA Ha CHJIMKATHOM 3allOJHUTENE MPU OJMHAKOBOM
Mpejiesie OTHECTONKOCTHU BBITIOJIHEHHBIX U3 9TUX OETOHOB KOHCTPYKITUH.

3navyeHuss napamerpoB Tabimun 14.1-14.3, 14.5, 14.7 u 14.8, npuMeHUMBI s
Kene300€TOHHBIX KOHCTPYKIIMKA M3 OCTOHA HAa KPYIMHOM 3alOJHUTEE M3 CHIMKATHBIX
MOPO/I, a TAKXKeE MIIOTHOTO CHIIMKATHOTO 0€TOHA KJIACCOB MO IPOYHOCTH Ha cxkaTtue 10 B40
BKJTFOUMTEIIBHO. MUHUMAaIbHBIC pa3Mephbl MOMEPEYHOTO CEUCHHUS M PACCTOSHUS OT OCH
apMaTyphl 10 ITOBEPXHOCTH M3TrH0aeMOT0 JIEMEHTA MOTYT ObITh YMCHBIIICHBHI:

- Ha 10 % — nana xene300€TOHHBIX KOHCTPYKIMHA U3 OETOHOB Ha KapOOHATHOM
3aroJHUTEIE;

- Ha 20 % — U1 KOHCTPYKIMI U3 JErKUX 6ETOHOB MIOTHOCTLIO 1200 Kr/m3;

69



CII  1325800.2019

- Ha 30 % — nna u3rubaeMbIX KOHCTPYKIIMA U3 JIETKUX OETOHOB IIOTHOCTHIO 800
KI/M® 1 KEpaM3HTONEPIUTOOETOHA MIOTHOCTRIO 1200 Kr/m>3,

144 Ha pucynkax 14.1 u 14.2 npuBeaeHbl pacCTOSIHUS OT O0OOTrpeBaeMoit

IIOBEPXHOCTH JIO OCH apMaTypbl ¥ TEOMETPHUICCKUE TTapaMETPhl CCUCHHI PUMEHUTEIBLHO
K Ta0munam 14.1-14.5, 4.7.

[ —

a
-

Pucynox 14.1 — O003Ha4YeHNsI PACCTOSTHUM 10 OCH apMATYPbI

AN

1234
D e o+ D
: © s |54

ié‘z , &

Pucynox 14.2 — PaccTosiHus 10 0CH apMaTypbl

a21 a3
dg

B ciydae pacnosioxkeHust apMaTypbl Ha Pa3HBIX YPOBHSIX CEUCHUS JKETIE300€ TOHHOTO
AJIEMEHTA, CPEHEE PACCTOSIHUE O OCU apMaTyphl & OMPENEIIIeTCs C YUYETOM IUIOIIa e
(A1, Az, ..., Ay) U COOTBETCTBYIOIIMX MM PACCTOSTHHI 10 ocel (a1, @z, ..., &y) apMaTyphl,
M3MEPCHHBIX OT Onmkailliel HarpeBaeMoil (HIDKHEW WM OOKOBOH) TOBEPXHOCTHU
aJIeMeHTa, 1o hopmyJie

o A tAZ . AR ;Aa‘

A+A+A+..+A ZA (14.1)
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Konounwr

145 B Tabmuue 14.1 mnpuBeneHsl 3HAYCHHUS TEOMETPUYECKHUX IMApPaMETPOB
&KeJe300€TOHHBIX KOJOHH U3 TSKEJIOro M JIEFKOro OETOHOB MPU YETHIPEXCTOPOHHEM M
OJTHOCTOPOHHEM HAarpeBe. MHHHUMAaJbHas MmupuHa D m paccrosiHme a oT HarpeBaeMoi
MIOBEPXHOCTH JI0 OCH apMaTyphbl. [Ipy OIHOCTOPOHHEM HarpeBe pasmep b OoTHOCHTCS
TOJIBKO K KOJIOHHAaM, HarpeBaemasi I0OBEpXHOCTh KOTOPBIX HAXOUTCS HA OJTHOM YPOBHE CO
CTEHOM, WJIM JUIsl YACTH KOJIOHHBI, BBICTYIAOIIEH U3 cTeHbl. [Ipeanonaraercs, 4To B CTeHe
OTCYTCTBYIOT OTBEpPCTHS BOJIM3H KOJIOHHBI B HAITPaBJICHMH MUHHUMAJILHOTO pa3mepa b.

JIs KOJIOHH CIUIOIIHOTO KPYIJIOTO CEUeHHMs B KadecTBe pa3Mmepa b ciemyer
NPUHUMATh UX JTUAMETD.

Kononnsl ¢ nmapamerpamu, npuBeIeHHbIMU B Tabnuue 14.1, MEIOT BHELIEHTPEHHO
MPWIOKEHHYI0 HArpy3Ky WM Harpy3Ky CO CIIy4allHbIM 3KCLEHTPUCUTETOM IIpH
apMHUPOBAHUM KOJIOHH He Oosiee 3 % momepeyHoro cedeHwusi OETOHa, 3a UCKIIOYCHHEM
cTeIKOB. [Tpu ko3 duimente apmupoBanus KoJOHHBI Oosiee 3 % TabIMYHbIC TaHHBIC HE
MPUMEHSIOT — HEOOXOIUM PAaCUYET OrHECTOMKOCTH.

[Ipenen  OrHecTOMKOCTH  KEJNE300€TOHHBIX  KOJOHH €  JIONOJHUTEIbHBIM
apMHUPOBAHHUEM B BUJIE CBAPHBIX MOIMEPEUYHBIX CETOK, YCTAHOBJIEHHBIX C IIaroM He Oosee

250 MM, cenyet npuHUMATH 1o Tabnuie 14.1, ¢ yaetom nossimaromiero koddduimenra
1,5.

Tabauna 14.1

B MuHMMaTBbHOE 3HAYCHHE TTapaMeTpa, MM,
1501 [Iupuna b KOJOHHBI .
Bux Getona OLHEBOLO 1 paccToHEe a qo | XOVHHB! IPH NIPEIENe OTHECTORKOCTH, MUH
BO3JICUCTBUSA OCH apMarypsl 30 60 90 120 150 | 180
C deTpIpex b 150 200 240 300 400 | 450
o~ CTOPOH a 10 25 35 40 50 50
C oxHoit b 100 120 140 160 200 | 240
CTOPOHBI a 10 25 35 40 40 40
Terkuii C geThIpex b 150 160 190 240 320 | 360
(o = 1.2 ) CTOpPOH a 10 25 35 40 40 40
Ye= b C oxHoi b 100 100 115 130 160 | 190
CTOPOHBI a 10 25 35 40 40 40
Cmenvl

14.6 Jlnma HecymuX CIUIOIIHBIX KEJIE300€TOHHBIX CTEH 3HAYCHHS IMpesesa
OTHECTOMKOCTH, TOJIIHUHBI CTEHBI Ni M paccTOSHHMS & 10 OCH apMaTypbl MPHBEICHBI B
tabnuie 14.2 U NPUMEHUMBI K LEHTPAIbHO- W BHEICHTPEHHO CXKAThIM CTEHAM IMPHU
YCJIOBUU PACIIOJIOKEHUSI CYMMapHOW CWJIbl B CpPEJHEW TPETU IIMPUHBI MOMEPEUYHOIO
ce4eHHs CTeHbI. [Ipyu 3TOM OTHOIIIEHNE BBICOTHI CTEHBI K €€ TOJIIUHE TOJDKHO OBITh A =
lo/h; < 20.

JJist CTEHOBBIX MaHeNel ¢ IaT(OPMEHHBIM OMUPAHUEM IIPU TONIIKUHAX HE MeHee 14
CM 3HAYE€HUS MPEJIEJIOB OTHECTOMKOCTU CJIeIyeT MPUHUMATH 1o Tabnuie 14.2, ymMHOXKas
ux Ha ko3 duuuent 1,5.
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Tabmnuma 14.2

Tonmmua h u MuHUMaIbHOE 3HAYCHHE TTapaMeTpa CTCHBI, MM,
Bup 6eToHA | pACCTOSHHE A JI0 OCH IPH Mpejieic OTHECTOMKOCTH, MUH
apMatypbl 30 60 90 120 150 180
TsoKeblit tc 100 120 140 160 200 240
a 10 15 20 30 30 30
Jlerkwuii tc 100 100 115 130 160 190
(y = 1200 xr/m°) a 10 15 20 30 30 30

OrsecToMKoCTh peOPUCTBIX CTEHOBBIX IMAHENIEH TOJKHA OMPEAEIIATHCS MO TOJIIINHE
IUIMTHOW 4YacTH. PeOpa AOKHBI OBITH CBSI3aHBI C IUIMTOW XOMyTamMu. MUHHUMabHBIE
pa3Mepsl pebep U paccTOSHUS 10 Oceil apMarypbl B pedpax MOJDKHBI YJIOBIIETBOPATH
TpeOOBaHUAM, MMPEABIBIIIEMBIM K OankaMm (Tadmuie! 14.3 n 14.4).

IIpenes OrHECTOMKOCTH HApYKHBIX CTEH U3 JBYXCIIOMHBIX MaHEJIEH, COCTOSAIIUX U3
OTPAKIAIOIIETO CJI0s TOJIIMHON HE MeHee 24 CM U3 KPYITHOIIOPUCTOTO KEPAaM3UTOOETOHA
xnaccos B2-B2,5 (y = 600...900 xr/m®) u Hecymero ciios TonmuHoi He MeHee 10 cM, ¢
HaIPSHKESHUSAMU CKaTHsl B HeM He Oosiee S MIla, coctaBnser 180 muH.

[Ipu nprMEHEHUHU B CTEHOBBIX MAHEIAX WM MEPEKPHITUAX CTOPAEMOT0 YTEIUIUTENS,
HE00XO0AMMO TPEeTyCMaTPUBATh 3aLIUTY 3TOr0 YTEIUIUTENS M0 MEPUMETPY HECTOPAEMBIM
MaTepHUaIOM.

[Ipenen OrHECTOMKOCTM CTEH W3 TPEXCIOWHBIX ITAHENIEH, COCTOAIIMX M3 JIBYX
peOpUCTBIX  KEJIE300€TOHHBIX IUIUT WM YTEIUIMTENsE W3  HECTOPAeMbIX  WIU
TPYJIHOCTOPAEMBbIX MHUHEPAJIOBATHBIX WM (PUOPOIMTOBBIX IUIUT, MPU OOIIEH TOJNIIMHE
TIOTNEPEYHOr0 CeUeHUs 25 ¢M cocTaBiigeT He MeHee 180 MuH.

IIpenesn OrHECTOMKOCTHM HAapyKHBIX HEHECYIIMX M CaMOHECYIIMX CTEH U3
TpexcnoitHbix crutomHbIX naneneit (IOCT 31310), cocTosimux U3 HaAPY>KHOTO (TOIIIMHON
He MeHee 50 MM) M BHYTPEHHETO OCTOHHBIX apMHUPOBAHHBIX CJIOEB U CPEIHEro CJos U3
cropaemoro yreriutens (nenomnonuctupoina mapku [ICh mo 'OCT 15588) cocraBinser He
MeHee 60 MuH Tipu oOmIed ToJuMHe nomnepedHoro ceuenust 15...22 cm. Ilpenen
OTHECTOMKOCTH JIJIs1 aHAJIOTUYHBIX HECYILUX CTEH C COEIMHEHUEM CIIOEB METANINYECKUMHU
CBA3SIMU IIpH OOUIEH TONIIMHE 25 CM, C BHYTPEHHUM HECYIIIUM CIIOEM U3 apMUPOBAHHOIO
Oetona kiacca B15 ¢ HanpsokeHusimu coxatusi B HeMm He Oosiee 2,5 MIla u tonuunoit 10
cM uwiu B25 ¢ HanpspkeHusmu cxxkatusi B HeM He Oosiee 10 MIla u Tonmmuuoi 14 cwM,
coctasisaeT 150 muH.

[Ipenen pacnpocTpaHeHHs OTHS MO 3TUM KOHCTPYKIHUSAM PABEH HYIIIO.

Banxku

14.7 JInsg cTaTHYeCcKH ONPEaSIUMbIX CBOOOIHO ONIEPTHIX 0AJIOK IPH TPEXCTOPOHHEM
BO3ICHCTBUU TMOKapa 3HAYCHHS NPEJCIOB OTHECTOMKOCTH, MIMPUHBI Oamok b wu
PACCTOSIHUS IO OCH apMaTyphl &, a, (pucyHoK 14.3) nmpuBeneHbI ISl TSKEIOro OETOHA B
tabmuue 14.3 n qna nerkoro 6etona (y = 1200 kr/m®) — B Tabnune 14.4.
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Pucynok 14.3 — I'eomeTpu4ecKkue napaMeTpbl 4 pacCTOSHUSA 10 OCH apMaTypbl B

oaJIKe
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Ta0Omnuua 14.3

[Ipenen [MIupuna Ganku b u MuHumaneHOE
. MuHuMabHOE 3HaYEHUE MapameTpa
OTHECTOWKOCTH, | PACCTOSIHUE & 10 OCU AIIKI 3 THKENON0 GETOMA MM 3HAYEHUE IUPUHBI
MHUH apMarypsl ’ pebpa be, MM
30 b 80 120 160 200 80
a 25 15 10 10
60 b 120 160 200 300 100
a 40 35 30 25
90 b 150 200 280 400 100
a 95 45 40 35
120 b 200 240 300 500 120
a 65 95 50 45
150 b 240 300 400 600 140
a 80 70 65 60
180 b 280 350 500 700 160
a 90 80 75 70
an=a+10 Ao =a

Tabnuna 14.4

MunnmaibHOe
[Tpenen HIupuna 6anku b u MuHuMalbHOE 3HaYEHHUE NTapaMeTpa SHAYCHIC
OTHECTOMKOCTH, | paccTOosHUE a 10 OanKu, MM, U3 JIETKOTO OeToHa 5
MUH OCH apMaTypbl (y = 1200 xr/vd) IHI/kaI)/I Hb;[ie pa
30 b 80 120 160 200 80
a 25 15 10 10 -
60 b 100 160 200 300 80
a 40 30 25 20 -
90 b 120 200 280 400 80
a 55 40 35 30 -
120 b 160 240 300 500 100
a 65 50 40 35 -
150 b 190 300 400 600 115
a 80 65 55 50 -
180 b 225 350 500 700 130
a 90 75 65 55 -
an=a+10 aw=a

[Ipu wHarpeBe OaJOK C OJHOW CTOPOHBI COOTBETCTBHUS MEXAY 3HAYCHUSIMU
rCOMETPUYCCKUX Pa3MEPOB M IMPEICTIOB OTHECTOMKOCTH MPUHUMAIOTCS 1Mo Tadmuie 14.5
KaK JJIs TUTUT.

JIns 6asioK ¢ HAKJIOHHBIMH CTOPOHAMH IIMPUHA D I0MKHA M3MEPATHCS MO ICHTPY
TSKECTH PACTIHYTOU apMaTyphl (pucyHok 14.3).

[Ipu ompeneneHuy mpesaena OTHECTOMKOCTH OTBEPCTHS B IMOJIKaX OalKW MOTYT HE
YUYHUTBIBATHCS, €CIIM OCTABINASICS TUIONIA/Ib MOTICPEYHOTO CCUCHHSI B PACTSIHYTOW 30HE HE
MeHb1Ie 2b?,

JUist mpenoTBpallleHus OTKallbIBaHUsA OeToHa B pedpax OaloK pacCTOSIHHE MEXIy
XOMYTOM M IMOBEPXHOCTHIO JOJKHO OBITH He OoJiee 0,2 mupuHbI pedpa.
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MuHuManbHOE PacCTOSIHUE 8; OT MOBEPXHOCTH 3JIEMEHTA JI0 OCHU JIFOOOTO CTEPXKHS
apMaTypbl JOJDKHO OBITh HE MeHee Yyka3zaHHoro B Tabmuue 14.3 ans mpenena
OTHECTOMKOCTH 30 MHUH U HE MEHEE MOJIOBUHBI A.

[Tpu npenene oruecroiikoctu 120 MuH 1 6051€€ Ha CBOOOIHO OMEPTHIX JBYTABPOBBIX
OaJIkax C pacCTOSTHUEM MEX]y LEHTpaMH TsKECTH Mook Oosiee 120 cM A0MKHBI OBITh
IPEeIyCMOTPEHBI KOHIIEBbIE YTOIICHUS, pABHbBIE IIIMPUHE OAJKH.

J1Jist IBYyTaBpOBBIX 0aOK, Y KOTOPHIX OTHOIIICHHUE IIUPUHBI MOJIKU K IMUPUHE CTEHKU
b/b, (pucynok 14.3) Gosbiire 2, B pebpe OaTKu HEOOXOUMO YCTaHABIMBATH MONICPEYHYIO
apmarypy. Ilpu otHomenuu b/b, > 1,4 paccrosHue 10 OCH apMaTyphl JOJDKHO OBITH

yBesmueHo o 0,85a,/b/b, . IIpu b/b, > 3 Tabmuisr 14.3 u 14.4 IpUMEHSTE HEIB3S.

B Oankax ¢ OOJIBIIMMH TEPEPE3bIBAIOIMIMMHU  YCHUIMSIMHU, BOCIPUHUMAEMBIMU
XOMYTaMH, YCTaHOBJIEHHBIMH OKOJIO Hapy»HOU MOBEPXHOCTU 3JIEMEHTA, PACCTOSHUE a
(tabnuupl 14.3 u 14.4) oTHOCHUTCS TakKe K XOMYyTaM IPH YCIOBUHU HX PACIIOIIOKEHUS B
30HaX, IJIe paCYeTHOE 3HAUEHUE PaCTITMBAIOLIUX HamnpspkeHuil Oonbie 0,1 nmpouHocTu
0eToHa Ha cXKaTue.

IIpenen  orHecToMkocTH  OaJloK W3  apMoONojJuMepOeTOHa Ha  OCHOBE
bypdypoiarieToHOBOro MOHOMEpa C TEOMETPUIECKUMH Mapamerpamu: b = 160 MM u @ =
45 MM, 8, = 25 MM 1 apMHPOBaHHBIX cTalbio kiacca A-III, pasen 60 MuH.

I lumur

14.8 Jlns cBOOOJHO OMEPTHIX IIUT MpeAeN OTHECTOMKOCTH, TONIIMHA IUTUT t,
pacCTOsIHKE 10 OCU apMaTypbl & IpuBeIeHbI B Ta0auie 14.5.

Ta6nuna 14.5

Tosmsa t IIHTsl i MuHMMaTbHOE 3HAYCHHE TTapamMmeTpa
Bun GeToHa, mapaMeTphl IUTHTHI aI(iTOﬂHne a 10 TUTATHI, MM, TIPH TIpeIese
Y BUJI OTIMPAHUS pocn apMaTypIi OTHECTOMKOCTH, MUH
15 | 30 | 60 | 90 | 120 | 150 | 180
TonmuHa INTEI t 30 | 50 | 80 [100| 120 140 | 155
Onupanue no 1BymM
TsoKembIi CTOpOHAM WJIHM MO KOHTYPY a 10 | 15 | 25|35 |45 60 | 70
Ipu Iy/ Ix 2> 1,5
Onuparie 1o KOHTypy a 10 | 10 | 10 | 15 | 20 | 30 @ 40
ly/1k<15
TonmuHa MINTEI t 30 | 40 | 60 | 75 | 90 /105|120
0 . Ornupanue 1o IByM
erinn 3 |CTOPOHAM WJIM 10 KOHTYPY a 10 | 10 | 20 | 30 | 40 | 50 | 55
v = 1200 kr/m
mpu ly / 1x>1,5
OnupasHe 1o KOKTypy a 10 10 10 | 10 15| 25 | 30
ly/1k<15

MunumManeHasg TonmuHa t  mauThl  oOecmieuMBaeT — TpeOoBaHUE — IIpejena
OTHECTOMKOCTH IO MOTEPE TEIIOU30IUPYIOIIeH cnocoOHOCTH |. 3achINKH, CTSKKU U MO
U3 HETOPIOYHUX MAaTE€pPHAJIOB BKJIOYAIOTCS B OOILIYIO TONIIMHY IUIMTHI U CIIOCOOCTBYIOT
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MOBBIIICHUIO €€ Mpejena OrHecTOMKocTU. CropaeMble U30JISIMOHHBIE CIIOH, YIOKEHHBIE
Ha [IEMEHTHYIO MTOATOTOBKY, HE CHIDKAIOT MPEJIET OTHECTOUKOCTH TITUT.

OddexTrBHAS TONIMHA MHOTOYCTOTHOM TUTUTHI JUTsl 00€CTICUCHHUS] HOPMUPYEMOTO
Mpejiesia OrHECTOMKOCTH OTPELISICTCS JSICHUEM TUIOMAIH MTOTIEPEYHOTO CEUSHUS TUTUTHI
3a BBIYETOM IUIONIA/ICH MTyCTOT Ha €€ IUPHUHY.

[Ipenensl OTHECTOWKOCTH MHOTOITYCTOTHBIX U peOPHUCTHIX C pedpaMu BBEpX MaHeNel
¥ HACTHUJIOB CIIEAyeT MPUHUMATH 110 Tabiuie 14.5, ymHOXkast ux Ha Kodddumment 0,9.

[Ipenenbl OTHECTOMKOCTH MO TPOTPEBY ABYXCIOWHBIX TUIUT U3 JIETKOTO U TSXKEJIOTO
0eTOHOB (NP PaCHOJIOKEHUH OETOHAa €O CTOPOHBI OTHEBOTO BO3JEHCTBUS) U
HE0OXOIMMbIC TOJIIMHBI CJIOEB MPYBEACHBI B Tabnuie 14.6.

Taboauma 14.6

Tommumna t1 citoeB M
L WHHUMAaJIbHOE 3HaYCHHUE TTapaMeTpa IUTUThI, MM,
Bun 0erona JIBYXCIIOMHOM LUIMTDI M3 MIpU TIpejiesie OTHECTONKOCTH, MUH
JIETKOTO U t2 U3 TsHKEIoro
OeToHa 30 60 90 120 150 180
TokeLiit t1 20 25 35 40 50 60
t2 25 35 45 55 55 55
Jlerkui 1 25 40 50 60 70 80
(y = 1200 xr/m°) t2 20 20 30 30 30 30

B cnyuae pacnionoxeHus Bceil apMaTypbl B OTHOM YPOBHE, PaCCTOSIHUE OT OOKOBOIA
MOBEPXHOCTU IUIUTHI /IO OCH apMaTypbl JOJDKHO OBITh HE MEHEE TOJIIUHBI CIOs,
npuBeAeHHOro B Tabnuuax 14.3 u 14.4.

Pacmﬂﬂymble IJ1eMEHNIbl

149 Jlns pacTIHYTBIX OJJIEMEHTOB ¢GepM H apoK C HEHampsraeMoil u
MIPEABAPUTEIIBHO  HAIPSHKEHHOW  apMarypol, HarpeBaéMbIX CO BCEX  CTOPOH,
MUHHMAJIbHBIE 3HAYCHHS IIMPUHBI D MOMEPEYHOTO CEYCHUS M PACCTOSHUS @ JI0 OCH
apMaTypbl MIPU Pa3IMYHBIX MpeJiesiax OTHECTOMKOCTHU MPUBEICHBI B Tabnuie 14.7.

[TonHas miomaahs MONepevyHoro ceueHus: OeToHa AJIeMEHTa JOJKHa OBbITh HE MEHEe
2b%min, 1€ bmin onpenensioT o Tabmuue 14.7.

Ta6nuna 14.7

]_H MI/IHI/IMaJ'IBHBIe 3HAUYCHUA napaMeTpOB paCTHHYTHX
upuHa b monepedHoro o

BI/II[ 6CTOHa CeyeHus 1 paCCTO}IHI/Ie a DJIEMEHTOB, MM, HpI/I npe):[ene OI'HECTOUKOCTH, MUH

710 OCH apMatTypbl 30 60 90 120 150 180

S b 80 120 150 200 240 280

a 25 40 55 65 80 90

Jlerxwuit b 80 120 150 200 240 280

(y = 1200 kr/m®) a 25 35 45 55 65 70
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Henecywue nepecopooxu

1410 TIlpemem OTHECTOMKOCTH HEHECYIIMX OETOHHBIX M IKEJIe300€TOHHBIX
MEPETOpOIOK U MX MUHUMAaNbHas ToNIMHA 1, mpuBeneHsl B Tabnuie 14.8. [Ipu stom
MHUHUMAaJbHas  TOJIIIMHA TEPEropoAOK TapaHTUPYeT, 4YTO TeMIeparypa Ha
HeoOorpeBaeMoii MOBEPXHOCTH OETOHHOTO AJIEMEHTa B CPETHEM MTOBBICUTCS HE OoJiee ueM
Ha 160 °C u He mpeBbicuT 220 °C mpu BO3JACUCTBUM CTaHAAPTHOTO TEMIIEPATYPHOTO
pexuma mnoxapa. Ilpu onpenenenuu 1, cluegyeT y4YMUTHIBAThH JOMOJIHUTEIbHbBIC
OTHE3allIMTHBIE TTOKPBITUS U IITYKaTypKH corniacHo 11.4.

Taomuma 14.8

MuHMManbHbIE 3HAYSHUS TOJILUHBI t, IEpEeropoKu, MM,
IIpU NIpefiesie OTHECTOMKOCTH, MUH

15 30 45 60 90 120 | 150 180

Bun Oerona

Tsorenbiit 30 50 60 70 90 105 | 120 130
Jerkuit (y = 1200 xr/m°) 30 35 45 55 65 75 85 95
Suenctoiii (y = 800 kr/m°) - - — — — — 75 80

1411 Tlpu NPOEKTUPOBAHHUM KEIE300€TOHHBIX KOHCTPYKIUN C MpUMEHEHUEM
TaOJMYHBIX JIAHHBIX CJEAYeT YUYWUTHIBATh BO3MOXHOCTH XPYIIKOTO B3PBIBOOOPA3HOTO
paspylieHns OeToHa MpU TOXKape W, B Clydae HEOOXOIWMOCTH, IPEeIyCMaTpUBATH
MEPOTIPUATHS TIO 3aIUTEe OCTOHHBIX M JKEJIC300€TOHHBIX KOHCTPYKIIMH OT XPYIIKOTO
paspylieHust npu noxape (pazaen 9).
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Ipuaoxenue A

Temmnepatrypbl porpeBa ce4eHuii xej1e300eTOHHBIX IUINT, CTEH NMPHU
BO3/1eliCTBUM CTAHAAPTHOI0 TEMIIEPATYPHOI0 pe:KMMa MoKapa

TernoTexHUYeCKUM pacueToM OIpe/iesieHbl TeMIIepaTypbl MPOrpeBa MO CEUCHUSIM
TUTUT M CTEH M3 TSDKEJIOTO O6eTOHA INIOTHOCTHIO 2350 Kr/M°, BnaxHOCTHIO 110 2,5 % — 3,0
%, Ha CHJIMKaTHOM M KapOOHATHOM 3allOJIHUTENSAX, a TaKXke M3 KOHCTPYKIMOHHOTO
KepaM3UTO0eTOHa MIOTHOCTEIO 1400—1600 Kr/M3, BnaxHOCTBIO 10 5 %.

TemmepaTypa mporpeBa Ha YpOBHE OCH apmatypbl ts (pucyHku A.1—A.6)
MPUHUMAETCSA TI0 TEeMIeparype MporpeBa OeToOHAa Ha PACCTOSHHHM OT HarpeBacMou
MTOBEPXHOCTH JI0 OCHU apMAaTYPHI.

[Ipenen oruecTOMKOCTH MO MOTEPE HECYLIEH CTOCOOHOCTH YCTAHABIMBAIOT 110 TOUKE
nepeceveHusi TOPU30HTAIBHOM MPSIMO HAa yPOBHE KPUTUYECKOM TeMIiepaTypbl OeToHa t cr
C KpUBOM MporpeBa ciiosi 0eToHa TOJNIIUHON 8; OT 000rpeBacMoil MOBEPXHOCTH JIO OCH
pPaCTSHYTOM apMaTyphI.

[Ipeaen orHecTOMKOCTH MHOTOMYCTOTHBIX M PEOPUCTHIX IUIUT ¢ pebpaMu BBEpX
CJIeIyeT ONPEENSITh KaK JIJIsl CIUIONIHBIX TUIUT ¢ Koddduimentom 0,9.

Temnepatypsl mporpeBa TsDKEJIOro O€TOHa Ha CHIMKATHOM  3aloJIHUTENE
MOHOJIUTHBIX KeJI€300€TOHHBIX TUTUT 10 NMPOPUIMPOBAHHOMY HACTUITY OOIIIEH TOJIUHOM
200 MM yka3ansl Ha pucyHkax A.7 u A.8.
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Temmneparypbl nporpesa 0eToHa B INIUTaX U CTEHAX NPH OJHOCTOPOHHEM
BO3/1eliCTBUM CTAHAAPTHOI0 TEMIIEPATYPHOI0 pe:KMMa MoKapa

U h=40mm 4 h=60mm 4 h=80mm G o h=100mm 94 h=120mm

1000 0 0 MM 0 MM 0 MM
900 0 MM MM
800 10 10 10 10 10
; . : " 0
600
500 /tb i 30 tb,/cr j(()) t)a,ér 4518 t)a,ér 40 i 9&{ 20
400 / 40 50 60 60 60
| [ @ || I [ o | 80
200 / ( ( 1100 ?.ng
o0 ||/ I / /

v

| - | - | -
0 30 60 9 120 3 60 9 120 5 30 60 9 120 150 ( 30 60 90 120 150 ( 30 60 90 120 150"

JTMTeIhHOCTh CTAHIAPTHOTO TI0XKapa, MUH
0 — 120 — rmy6una nporpeBa O€TOHA OT HarpeBaeMoi MOBEPXHOCTH, MM

Pucynox A.1 — TemnepaTypbl NporpeBa THA:KeJI0ro 6eTOHA HA CHJIMKATHOM 3aM0JIHUTe e B IJIUTAX
U cTeHaX BbIcOTOI ceuenus 40, 60, 80, 100 u 120 MM npu 0JHOCTOPOHHEM BO3/1elCTBHU MOKapa

°C °C °C °C
A h=140 mm A h=160mm A h=180wmm A h=200mm
1000 0 MM 0 MM 1000 0 MM 1000 0 MM
900 900 900
800 20 20 800 20 800 20
700 700 700
600 40 40 600 40 600 40
%cr %cr %cr %cr
500 60 0 o 50 6
400 400 400
80 80 80 80
300 / 100 / 100 300 / 100 300 / 100
200 120 120 200 120 200 120
140 / 140 / 140 / 140
100 S 160 100 e — 180 100 e 200
— ? =T L — g [y . | .

g 30 60 9 120 g 30 60 9% 120 o o 30 60 9% 12 0 30 60 9% 120

JUTMTENTbHOCTh CTaHAAPTHOTO MOXKapa, MUH
0 — 200 — rry6uHa nporpeBa 0€TOHA OT HarpeBaeMOi MTOBEPXHOCTH, MM

Pucynox A.2 — TemnepaTypbl NPOrpeBa THAKeJIOro 6eTOHA HA CHJIMKATHOM 3aMOJIHUTEIe B IJIHTAX
U cTeHax BbicoToi ceuenns 140, 160, 180 n 200 MM npu 0AHOCTOPOHHEM BO3/1eliCTBHH MOXKAPa
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o} e} e [} o}
G h=40mm G h=60mMm G h=80mm % h=100mm 9 h=120Mm
1000 0 MM 0 MM 0 MM
900 0 MM 0 mm
10 10 10
800
10 10 20 20 20
700 20 30
20 30
600 30 40 30
500 30 Lo 40 40 40
— 50
400 40 50 ?8 60 60
300 [ 60 8 (/ ® o
—
200 / 100 120
-
100
> > . = > >
9 120 30 60 120 30 60 90 120 1500 g 30 60 90 120 1500 120 150

0 — 120 — ryOuHa nporpesa 0€TOHA OT HAarpeBaeMOi ITOBEPXHOCTH, MM

0

I[J'II/ITCJ'II)HOCTB CTaHAApTHOTI'O IM0Kapa, MUH

Pucynok A.3 — TemnepaTypsl NporpeBa TSKeJI0ro 0eTOHA HA KAPOOHATHOM 3aMOJIHUTEIE B

°C

A

IUIMTAX U cTeHaxX BbIcoToi ceyenus 40, 60, 80, 100 u 120 mmM npu 0AHOCTOPOHHEM
BO3/1eliCTBHU MOKapa

1000

900

800

700

600

500

400
300
200
100

0 — 200 — rmy6uHa nporpesa 6€TOHa OT HarpeBaeMoi MOBEPXHOCTH, MM

JnuTenbHOCTh CTaHIAPTHOTO TIOXKapa, MUH

Pucynok A.4 — TemnepaTypbl IporpeBa TsxeJa0ro 6eToHa HA KApOOHATHOM 3aNoJHHUTe/e B

80

IUIMTAX U CTeHaX BbIcOTOM ceyenus 140, 160, 180 u 200 mm npu 0IHOCTOPOHHEM
BO3CHCTBHH 10Kapa

— ° - °C — °C
h =140 mm y =160 mm 4 h=180mm 4 h=200wmm
L— 0 MM 0 MM 0 Mm 0 MM
20 2
40 20
40 40 60
t/t{cr 40
60 60 80 60
80 80 w00 |/ 80
100 100 ] 100
%ES 3 | :
140
=1 == === i —— W
> ] > > >
90 120 0 60 90 0 30 60 9 0
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‘G h=40mm  °C h =60 mm G h=80mm °G h=100mm G h=120Mm

A Y

1000 0 Mt 0 MM 0 MM 0 MM 0 mm

900 0 o .

o 10 20 20 20

700 10

600 20 30 %0 30

oo | /by 30 tocr 20 ther 40 tocr 40 ) 10

400 [ 40 30 50

300 / 40 / 60 / 60 / 60
/ 60 |/ o f

200 a0 80 80

100 /A / I / 100 | 100
1 = = — = — 0

» . » » »
O 30 60 9% 120 g 30 60 9 120 °p 30 60 9 12 150 (g 30 60 90 120 150 (o 30 60 90 120 150"

JUTUTEIbHOCTh CTAHAPTHOTO TI0XKAapa, MUH
0 — 120 — rmy6uHa nporpesa O€TOHA OT HArPEeBaeMOU MOBEPXHOCTH, MM

Pucynok A.5 — Temnepatypsl NporpeBa KOHCTPYKIIMOHHOI0 KePaM3UTO0ETOHA B IUIUTAX U CTEHAX
BbICOTOI1 ceuennsi 40, 60, 80, 100 u 120 MM npu 0JHOCTOPOHHEM BO3/1€MCTBUM MOKaApa

G h=140mm °G h=160 mm °G h=180mm °G h=200 mm
1000 | —t— | Omm 0 MM |+ ]0mm 0 MM
900
800 20 20
700 40 20
600 40 40 60
500 % or %cr wcr %cr 40
400 ® % % 60
200 / g |/ s |/ 00 |/ 80
/ o 100 |/ | 100
200 120 120 120 120
I 1 | 10 | — | T
10 — —— 1 |® ———— 180 —————— | 280
» — » » >

g 3 60 90 120 oQ 3 60 9 120 = Qo 3 60 9 120 = Qo 3 60 9 120

JTMTeIhHOCTh CTAHIAPTHOTO TIOXKapa, MUH
0 — 200 — rmy6uHa nporpeBa O€TOHA OT HArpeBaeMoil MOBEPXHOCTH, MM

Pucynok A.6 — TemmnepaTypsl NporpeBa KOHCTPYKIIHOHHOT0 KEPAM3UTO0ETOHA B MJIUTAX M CTEHAX
BbICOTOM ceuenns 140, 160, 180 n 200 MM npu 0AHOCTOPOHHEM BO3/1CHICTBHH MOXKapa
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60 MuH 100 mun
25 23 46 25 23 46
E\A — 3‘5 — 3‘7 32‘; | r 5‘8 — 5‘9 — 6‘2 64‘1
‘ '
*77*3‘9 —4‘2 44‘1#‘ *— 66 —68 —7‘4 7?
‘ i
: 4‘16—4? —5‘6 6(‘)7 S ‘L 5‘30—8‘3 —1(‘)0 10‘3
60— 66 —86 97 } & N }1‘00 —10‘2 —15‘8 17‘2 &
| | \ | \
79 —97 —155——— 183 | o 1160 —205 — 280 304
] || N N
—1‘00 - 1?0 —32‘4 38‘4} ST — >2‘76 - 3?5 — 45‘31 52‘7
‘ |
1‘75 - 2/82 —639 765, — Hoz - 4/85 ~799 82%
740 860 | 880 |
2‘91 — 404—]7g9 | N Hs‘zs - 609 999 |
| | |
z‘127 75/20 834 R — %744 ~715 —{952 e
i \
TOG - 666 — 868 | L 785 —/829 972 }
| | |
L/ 860 879 M | /o8 977 0P |
94 ) 94 J

A A

Pucynox A.7 — TemnepaTypbl NpOrpeBa THA:KeJI0ro 6eTOHA HA CHJIMKATHOM 3aM0JIHUTeIe B IJIUTAX
1o NPo(pUJIMPOBAHHOMY HACTHJIY IIPH OJJHOCTOPOHHEM BO31eHCTBHHU MOKAPA AJIUTEIbHOCTHIO

60 u 100 mun
120 Mmun 150 mun
25 23 46 25 23 46
Lf‘ss — 7‘0 — 7‘3 7&‘3 | r 7‘8 — 8? — 8‘5 87‘
‘ |
—7‘8—8‘2 —8‘478?{ —-89—93-—100 10‘4
‘ |
91 —100 —108 1141 +— H00 —12‘3 —170 17‘2
100 —160 —199 21041 & +— 1205 —219 —260 2721 &
| | | | || | | |
-227 —264 —336 359 | ot 1317 —341 — 403 422
I || ol 1L ] |
—3‘51 - 4?1 753‘,9 58‘2 | QT i’“‘59 - 4?3 — 6?7 64‘5
‘ |
478 — 554 —789 864 ~— 566 — 636 —850 915
O - L e T
5‘97 - 676— 963 | N H‘)\SS ~ 7541010 |
| | |
7‘13 ~777 —989 | w — &7‘92 -848 —1031 e
| | |
842 /881 1005 | — 1918 - 939 —1044 |
1025 | | |
1/1005 1009 | 1710441047 1059 |
94 i ] 94 j

A A

Pucynox A.8 — TemnepaTypbl NporpeBa THKeJI0ro 6eTOHa HA CHJIMKATHOM 3aM0JIHUTe e B IJIUTE
10 NPoGUIUPOBAHHOMY HACTUJIY NPH OTHOCTOPOHHEM BO3/1eHCTBHUM MOKAPA IJITUTEIHLHOCTHIO
120 u 150 MmuH
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(e)
Q
© 900
g,
5 1
o
2 800 T
= —=
700 1= 1"
- —
600 - s ——r—
A T e
500 ~ -
-
/ e
400 —
/) s
/ ////
300
A7
a' 3'/?/
200 ===
% _E==T¢ |a
= "
100 g—— R
" | 4+ T T T

10 20 30 40 50 1« 10 20 30 40 50 24 10 20 30 40 50 3«

HHI/IT@J’IBHOCTL CTaHAAPTHOT'O TEMIICPATYPHOT'O pEXKHNMa Ioxapa, MUH.

Pucynok A.9 — Temnepatypsbl nporpeBa 6eToHa B MHOTONYCTOTHBIX M CIJIOIIHBIX
JKeJ1e300€ TOHHBIX IJIMTAX U3 00BIYHOI0 TS2KeJI0ro 0€TOHA HA M3BECTHAKOBOM 3al0JTHUTEIE MPH
OTHOCTOPOHHEM BO3/IeiiCTBUM MOKAPa
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Ipuioxenue b

Temmnepatypsbl nporpeBa 0eToHAa B KOJIOHHAX, 02JIKAX U peOpUCTBIX
NepPeKPbITUSX MPH BO3AEHCTBHH CTAHJIAPTHOI0 TEMIIEPATYPHOI0 PeKMMA M0Kapa

TermmoTexXHU4eCKUM pacueToM ONpPENENEHbl TEMIEPATypbl IMPOrpeBa TAKEIOTO
OETOHA C CUITMKATHBIM 3aII0JHHUTEIEM IIOTHOCTEI0 2000—-2400 kr/m® 1 BiakHOCTBIO 2 %
— 3 % mpu BO3IEUCTBUU CTAaHAAPTHOTO TEMIIEPATYPHOTO PEXUMA Mokapa. TeMmneparypsl
IpOrpeBa TSHKEJIOro OETOHA ¢ KApOOHATHBIM 3AMOJIHUTENIEM CIEAYET OMNPEIEATh C
koadppunmenTom 0,9, a KOHCTPYKIIMOHHOTO Kepam3uTodeToHa — ¢ kodddummentom 0,85
10 3HAYCHUIO TEMIIEPATYP, IPUBEAECHHBIX B HOMOTpAMMaXx:

- 1151 KOJIOHH CEYEHUEM:

200%x200 mMm — pucynku b.1; B.2;

300%300 mMm — pucyHok b.3;

400%x400 mMm — pucyHnok b.4, B.5;

- 151 OAJIOK CEYEHUEM:

160%320 mMm — pucynok b.7,;

300x600 mMm — pucyHku b.8, b.9;

- 1711 MOHOJIUTHOT'O peOpUCTOro MEPEKPHITHS ¢ Oankon ceuenreM 160%320 MM U TIUTOM
tommuHou 100 mm — pucynku b.10, b.11:

~300%x600 MM — 200 MM — pucynku b.12 — B.17;

- JUIs1 AIBYTaBPOBBIX 0anok ¢ mupuHou nmonku 240 mm u cteHku 80 MM — pucyHok b.18:

~300 mm — 120 MM — pucynku b.19, b.20;

~400 mm — 120 mm — pucynku b.21, b.22.

Temneparypsl nporpeBa 0eToHa, MPUBE/ICHHBIE B MPHIOKEHUAX A U b, IpuMEeHUMBI
Py pacyeTax OTHECTOMKOCTH M OrHECOXPAHHOCTU >KeJIe300€TOHHBIX KOHCTPYKIIMI
KUJIBIX, TPAXKIAHCKUX, CIOPTUBHBIX, aJIMHUHUCTPATUBHBIX, MPOMBIIUICHHBIX 3JaHUM,
COOpY)XKeHUIM u ToHHeneH. Jlig >kene300€TOHHBIX KOHCTPYKIMM aBTOJIOPOKHBIX H
KEJIE3HOIOPOKHBIX TOHHENEW, B KOTOPBIX IEPEBO3ST TOPHOYME >KUJIKOCTH, 3HAYCHHUS
TEMIIepaTypbl AOIyCKaeTCsd YMHOXaTh Ha 1,1, a mpu nepeBo3ke yriaeBogOpOIHbBIX Ia30B —
Ha 1,2, B CKJIAICKUX MOMEIIEHUAX I XPAaHEHUs KaydyKa, CHHTETUYECKUX MAaTEepUasoB,
Macell, JJaKOB, KpacoK, C)KMKEHHOIO ra3a, Oymaru, 3epHa U Myku — Ha 1,25.

Temneparypsl O0eToHa B MIIMTax, Oajgkax M KOJOHHAX MPOMEXYTOUYHBIX pPa3MepoB
JOITyCKAETCsl OMPENENSITh WHTEPIIONSINEH, a UMEIOIUX OOJbIINE pa3Mepbl CEUeHUN —
AKCTPATOJISALIUEH.

JUIst KOJIOHH KPYTJIOro IMOMEPEYHOro CEYEHUsl TeMIlepaTypbl HarpeBa Mo paguycy
KOJIOHHBI JIOMyCKA€TCs OMNPENENsITh AHAJOTMYHO TEMIIepaTypaM IO OCHU CTOPOHBI
KBaJIpaTHOU KOJIOHHBI.

Ha pucynkax b.1-b.22 reomerpuyeckne mapaMeTpbl CEUYEHUM YKa3aHbl B
MUJUTUMETPAX.
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Temmneparypbl 1 H30TepMbI IPOrpeBa 0eTOHA B KOJIOHHAX, 0aJIKaX U PeOpPUCTHIX

|
7

30 MmuH

60 muH

KOHCTPYKIMAX

45 —46 —50 —58 —70 —89 —128 —202—-311-459—-661

46 —47 —51—59 —71—90 —129 -203-312 460662

50 —51—55—-63—74—93 132 207315462663

58 —59 —63 —69 —81-—99 139215322 467666

70 —71—74—81—91—-111-154-230—-335—-476—671

89 —90 —93—99 —111-134-183 256355492679

128129132139 154183229296 388515692

202—-203—-207—-215-230—256—296 —353—435-550—710

311-312-315-322-335—-355—-388-435-504 —600—735

459460462467 —476—-492-515-550—-600—-670—767

661662663666 671679692 710735767824
L 10x10 = 100 L

A d

L 100 L

A d

109114 -130-162 209268 -341—-430—541-678—851

114-119-135-168 —215—-273—-345—-433—-543-680—851

130135154186 —231—-287 356 —443—-551-685—853

162 -168 186 —216—257—-310-376 460564694857

209—-215—-231-257—-294—-343—-405—-484 583706862

268—273—287—-310—343—-387 —444—-517—-608 —724—-868

341-345-356 -376—-405—444 495560 642746887

430-433-443-460-484-517-560 615686775887

541—-543—-551-564—-583—-608 —642 686 —742—-812—-900

678680685694 706724746 —775-812—-858 915

851851853857 862868 877 887900915932
L 10x10 = 100 L

A d

) 100 L

4

=100

10x10

100

=100

10x10

100

Pucynok b.1 — Temnepatypbl nporpeBa 6eToHa B KojioHHe ceueHueM 200x200 mm npu
YeThIPEXCTOPOHHEM BO3/1eliCTBUM MOkKAPa JINTEeNbHOCTHIO 30 1 60 MuH
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|
|

—t -
|

317—-322—-338—-364—-402—-451-514—-593 688 -805—-945

322—327—343—-369—406—455—518—-596—691—806—946

338—343—-358—383—420—468—529—-605—698—811—-947

364—369—383—-408—-443—-489—-548-620—710—819—-950

402—-406—420—443—475-519-574—-643—727—830—-953

Omun | | | | | [ 1 ]
451455468489 519 559 609 673750845958

514—518—-529—-548—-574—609—654—711—780—864—964

593596 —-605—620—643—673—711—-758—816—887—971

688—691—-698—-710—727—750—780—816—-861—-915—-979

805—806—811—-819—830—845—864—887—915—949—-988

945946 947950953 958964 971979988 1000
L 10x10 = 100 L
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Ipuioxenue B

OcHoBHbBIE OyKBeHHbIC 0003HAYCHUSA

Ycunus om nazpysku u memnepamypvi 8 NOnepeuHoM cedeHuu 1eMenma npyu memnepamypHom

Mn, M, Mt
Nn, N, Nt
Qn’ Q’ Qt

&r

g

Ront = Ronybt
Rb,tem = Roybt
Robtnt = Rom it
Rott = Rotyt
Rsnt = Rsant
Rst = RsYst
Rsct :Rsc'Yst
Rswt = stYst
Ebt = Enpb
Eb:

Est = EsBs
Ybt, Yt

Vst

Yst,cr

Bb, Bs

Qb,cr

Olbt, Olcs, Olst
€t, Esc

A, C, ared

€b0, Eh2

€s0, €52
e e

€0

at
hot

8030eticmauu noxrcapa

M3ru0ArIIKUKA MOMEHT OT HOPMaTUBHOM U pacue€THOW Harpy30K U OT TEMIIEpaTypbl
B pe3yJibTaTe BO3JAECUCTBUSA M0XKAPa,

IIPOJOJIbHAS CUJIA OT HOPMATUBHOM U PACUETHON HArpy3o0K U OT TEMIIEpaTypbl B
pe3yJibTaTe BO3ACUCTBUS MOXKAPa;

HorepeyHas cujia OT HOPMATHBHOM M pacuE€THOM HAarpy30K U OT TEMIIEPATyphl B
pe3ylibTaTe BO3ACUCTBUS MOXKAPa;

rpaHUYHasi OTHOCUTENbHAS BBICOTA CXKATOM 30HBI OETOHA;

OTHOCHUTEIIbHAs BBICOTA C)KAaTOM 30HBI OETOHA;

HOPMAaTHUBHOE COTIPOTUBJICHUE OETOHA CKATHIO;

pacyeTHOE CONPOTUBIIEHUE OETOHA CIKATHIO;

HOPMAaTHUBHOE CONPOTHUBJICHUE OETOHA PACTSIKECHHUIO;

pacyeTHOE CONPOTUBIIEHUE OETOHA PACTIKEHUIO;

HOPMAaTHUBHOE COMPOTHUBIICHUE apMaTypPbl PACTHKCHHIO;

pacyeTHOE CONPOTUBIIEHUE aPMATYPbI PACTIKEHUIO;

pacueTHOE COMPOTHUBIICHUE apMAaTyPhl CXKATHIO;

pacyeTHOE CONPOTUBIIEHUE MTONIEPEUHON apMaTyphl pacTsLKEHUIO;

MOJIyJIb YIPYTOCTH O€TOHa;

MoJlyJib JeopManuu OETOHa;

MOJ1yJIb YIPYTOCTH apMaTyphl;

K03 PHUIHIEHTHI YCIOBHUIT pabOTHI OETOHA MPH CKATUU M PACTSIKCHUU;

KO3 UIIUEHT YCIOBUN PabOTHI apMaTyphI IIPH CXKATUU U PACTSHKEHUU;
KPUTHYECKOE 3HaUeHNE KOA(PPUIMEHTA YCIOBHI pabOThI pacTIHYTOH apMaTyphl;
K03(pPUILIMEHTHI, yUUTHIBAIOLINE U3MEHEHNS MOJTyJIel ynpyrocTi 0eToHa U
apMatyphbl;

KOA((UIIMEHT MOJI3yUeCTH CKATOro OETOHA;

KOd(PUITMEHTH TEMITIEpaTypPHOU U ycaJouHOM nedopmaiiiu 6eToHa U
TeMIEepaTypHOi nedopMaluy apMaTypsl;

TeMIiepatypHas nedopmanus u redopmaiuu ycajaku 0eToHa;

K03 PUILIMEHTHI TEIIONPOBOJHOCTH, TEMNIOEMKOCTH OETOHA U apMaTyphl U
MPUBEJIEHHBIN KO3 (UIIMEHT TEMIEPaTypPOIPOBOTHOCTH OETOHA,

npejenbHble OTHOCUTENbHBIE 1ehopMaliii OETOHA IPU OCEBOM CXKATUU U
OJIHOPOJHOM HaNps>)KEHHOM COCTOSTHUU M KpallHEero BOJIOKHA O€TOHA CyKaTou
30HBI, P HEOAHOPOJHOM HANPSKEHHOM COCTOSIHUH;

OTHOCHUTEIIbHBIE IehopMalluy apMaTyphl IPU HANPSKEHUH, paBHOM Rist;
paccTosiHUe OT TOUKH MPUIIOKEHUS TPOA0IbHOM critbl N 10 paBHOAEHCTBYIOLIEH
YCHJINH COOTBETCTBEHHO B apMarype Su S’;

AKCIIEHTPUCUTET MPOAOIBbHOM critbl N OTHOCHTENBHO LIEHTPA TSKECTH
MIPUBEIEHHOTO CEUEHHU;.

I'eomeTpnyeckne XapaKTepuCTHKH

pPacCTOSTHUS OT PaBHOJICHCTBYIOIICH YCHIIUH COOTBETCTBEHHO B apMatype S u S'
710 OnvpKaiiel TpaHy CeueHUs;

rIyOMHA MporpeBa 6eToHa 10 KPUTHUECKOH TeMIieparypsl thcr;

pabouas BbICOTA CEYEHUS IIPU HarpeBe OETOHA CHKAaTOW 30HBI 10 KPUTHUECKON
TeMIiepaTypbl 6eToHa th.cr;
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th, ts - TeMITepaTypbl HarpeBa 0€TOHA M apMaTypBhI;

bt - MIMPUHA TPSIMOYTOJIBHOTO CEUEHUs, ITUpUHA pedpa TaBpOBOTO U IBYTaBPOBOTO
CEUEHHUI MpH HarpeBe OETOHA 10 KPUTHUECKOM TeMIlepaTyphl;

b'it - LIMPHHA ITI0JIKA TaBPOBOT'O U ABYTABPOBOI'0 CEYEHUMN B CKATOM 30HE IIPU HArpeBe

0eToHa 10 KPUTUYECKOM TeMIepaTyphl.
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bubauorpadus

[1] Denepanbusbrii 3akoH oT 22 utojst 2008 r. N 123-D3 « TexHHUSCKHN perjIaMeHT
0 TpeOOBaHUIX MOKAPHOU OE30MTACHOCTI

[2] Denepanbhblii 3akoH oT 21 nexabps 1994 1. Ne 69-®3 «O mnoxapHoi
0€301MacHOCTI
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VIK 699.812 OKC 13.220.50

KntoueBble cioBa: ’kene300€TOHHbIE KOHCTPYKLMH, TII0XKap, BBICOKOTEMIEpATYpHbI Harpes,
OTHECTOMKOCTb, OTHECOXPAHHOCTb, KpUTHYECKas TemIlepaTypa HarpeBa O€TOHa M apMaTypbl,
CTaHJAPTHBIN PEXUM MOXKaApa

PykoBoautenb opranuzanuu pa3paboTyuka

AxuunonepHoe obuectBo «Hayuno-uccnenoparenbckuid HeHTp « CTpOUTENBCTBOY
(AO «HULL «CTpouTenscTBo»)

3aMecTUTENb F€HEPATILHOTO TUPEKTOPA 110 Pa3BUTHIO boraues C.H.

PykoBoaurens pazpaboTku

3ag. mab. Ne6 HUMXDB A.A. ['Bo3neBa Ky3snenosa U.C.
Hcnonuurens
3ag. mab. Ne6 HUMXD um. A.A. ['Bo31eBa Ky3snenosa U.C.
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