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MUHUCTEPCTBO
CTPOUTEJIbCTBA ¥ XKUIUIIHO-KOMMYHAJIBHOI'O
XO3SICTBA POCCUUCKOM ®EJIEPALIMA

(MHHCTPOH POCCHUH)
IIPHUKA3 ,
or” //’7'://,4!’@/4,(’(;;7 2015 e 7L %74
Mocksa

O0 yTBep:kIEHHH CBO/A NIPABHJI
«BeToHHBIe H KeJ1e300eTOHHbIe KOHCTPYKUHH. [IpaBHIa obecniedyeHus
OrHEeCTOHKOCTH H OFTHECOXPAHHOCTHY

B cooTBercTBUM ¢ IlpaBuiamu pa3paboOTKH, YTBEpKIEHHs, OIMyOIMKOBaHHS,
W3MEHEeHUS MW OTMeHBl CBOAOB IpPaBUJl, YTBEPXIEHHBIMH IIOCTAaHOBJIEHUEM
[TpaButenscTBa Poccuiickoit ®enepauuu ot 1 uronst 2016 r. Ne 624, moamyskrom 5.2.9
nyHkta S5 [TonokeHus 0 MHHHCTEPCTBE CTPOUTENBCTBA U JKHIHIIHO-KOMMYHATbHOTO
xo3siticTa Poccuiickoit Menepaliu, yTBEPKIEHHOT0 MOCTaHOBeHHeM [IpaBuTebCTBa
Poccuiickoit ®enmepauuu ot 18 wmosbps 2013 r. Ne 1038, mymkrom 20 I[lrana
pa3spaboTKH W yTBEp)KJICHHUsI CBOLOB IIPAaBHJI M AKTyalH3allMd paHee YTBEPKIEHHBIX
CTPOMTENLHBIX HOPM U TIPaBHI, CBOAOB NpaBui Ha 2019 r., yTBepKASHHOTO NPHKAa30M
MUHHCTEPCTBA CTPOMTENLCTBA M IKHIIMIIHO-KOMMYHATBHOTO XO3sicTBa PocCHiCKOH
®enepanuu oT 25 nexabps 2018 r. Ne 857/mp (B pefakuuu npukasoB MuHHCTEpCTBa
CTPOMTENBCTBA M KHIIHIIHO-KOMMYHAIBHOTO X03sficTBa Poccuiickoii Penepaunu ot 18
despans 2019 r. Ne 109/mp, ot 1 ampenst 2019 r. Ne 201/mp, ot 6 wurons 2019 r.
Ne 330/mp, ot 12 centsdps 2019 r. Ne 539/mp), n p K 2 3 bI B 2 10:

1. YTBepANTb ¥ BBECTH B A€HCTBME 4vepe3 6 MeCsUeB CO [JHA H3JaHHUA
HACTOSILIEr0 TpHKa3a IMpuiaraeMblil cBoj mMpaBuil «BeTOHHbIE H JKene300eTOHHBIC
KoHCTpyKUMH. [IpaBuia odecriedyeHHs OTHECTOMKOCTH U OTHECOXPaHHOCTHY.

2. JlerapTaMeHTy TpajOCTPOUTENLHON  [ESTENbHOCTH W ApXHTEKTYDbI
MHUHHCTEPCTBA CTPOUTENLCTBA M IKHIMIIHO-KOMMYHANIBHOTO X03sicTBa Poccniickoi
Oenepaunu:

a) B TeueHHe 15 mHel co AHs W34aHWS NPUKa3a HAalpaBHTb YTBEPIKACHHBIH CBOX
mpaBun  «BeTOHHblE M JKene300eTOHHbIe KOHCTpyKiuu. [lpaBuia obecriedeHus
OTHECTOMKOCTH M OrHECOXPAHHOCTH» Ha PEeTHCTpaluio B (erepaibHbIi Opra
MCITOJIHUTEIBLHOM BITacTH B cpepe CTaHIapTH3ALH,
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6) obecreduTh ONyGNMKOBaHWe Ha odUUHaIbHOM calite MuHHCTEpCTBa
CTPOUTENLCTBA M KHIIMIIHO-KOMMYHAJIBHOro Xo3saicTsa Poccuiickoit Peaepanuu
B HH()OPMALMOHHO-TeIeKOMMYHHKAlLIMOHHOH ceTH «/HTepHeT» TeKcTa yTBEPKAEHHOTO
cBOfa mpaBusl «BeTOHHBIE M JKeje300eTOHHbIe KOHCTpYKIMM. [IpaBria obecreueHus
OTHECTONKOCTH U OTHECOXPAHHOCTH» B 3JIEKTPOHHO-LH(poBo# dopme B TedeHue 10
JHeH cO JHS PEerucTpaluy CBOJAA NpaBUIl (efepallbHbIM OpPraHOM HCIOJTHHTENLHOM
BJIACTH B c(hepe CTaHAApTHU3ALHUH.

A
MuHHUCTp : B.B. Skymes
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IIpeaucioBue
Cgenenusi 0 CBojie MPaBUJI

1 UCITOJIHUTEJIb — AO «HUL «CtpoutensctBo» — HayuHo-Hccieq0BaTeNIbCKUH,
MIPOEKTHO-KOHCTPYKTOPCKUN M TEXHOJOTMYECKUN HHCTUTYT O€TOHAa U >Kejie300eTOHa
uM. A.A. I'BozneBa (HUMKD um. A.A. I'Bo3neBa)

2 BHECEH Texnuueckum KoMmHuTeTOM 10 craHaaptuzanuu TK 465
«CTpOUTENBCTBOY

3 TIOAI'OTOBJIEH K yrtBepxkacHuo JlemapraMeHTOM TIpaJgoCTPOUTEIbLHON
NEATEIBHOCTH W apXUTEKTyphl MMHHUCTEPCTBA CTPOUTENBCTBA U KUJIUIIHO-
KOMMYHaJIbHOTO X03siicTBa Poccuiickoit deneparuu (Munctpoit Poccun)

4 VYTBEPX/JEH mnpukazom M#uHUCTEPCTBA CTPOUTENBCTBA U KUJIUIIHO-
KOMMYHaJIbHOTO X03siicTBa Poccuiickoit @enepanuu ot 10 nexadps 2019 r. Ne 790/mp u
BBezeH B nenctBue ¢ 11 uronsa 2020 r.

5 3APEITMCTPHUPOBAH ®epnepanbHbIM  areHTCTBOM IO  TEXHHYECKOMY
perynupoBanuio u Metrposoruu (Poccranmapr)

6 BBEJIEH BIIEPBbBIE

B cnyuae nepecmompa (3amenst) unu ommensvl Hacmosuje2o c600d NPasul COOMEeMcmeyruee yeedomieHue 6ydem
onybaukosano 6 ycmanosiennom nopaoxe. Coomeemcmeyiowas ungopmayus, yeeoomaeHue u mekcmovl pasmeuwaomcs
maxoice 8 UHOPMAYUOHHOU cucmeme 00e20 NOIb308AHU — HA OPUYUATLHOM calime paspabomuuka (Muncmpoit Poccuu) 6
cemu Humepnem

© Munctpoii Poccun, 2019

Hacrosimuii HOpMAaTUBHEIN JOKYMEHT HE MOXKET OBITh MOJHOCTHIO WJIM YAaCTUYHO BOCIPOHU3BENEH, TUPAKUPOBAH H
pacrpoCTpaHeH B KadyecTBe O(UIIMAIBLHOTO M3JaHus Ha Teppuropun Poccuiickoit deneparmu 6e3 paspemeHnss MUHCTpOS
Poccun
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Conepxanue

Q103 t:163 3 110171 (53 ()3 1 £ SO
HopmaTtuBHbI€ CCBUIKH. .

TepMuHBI U ONIpENEIICHHUS . .

OO611e Moja0XKeHus 1o 06ecnequH10 OTHECTOMKOCTHU )KGJI63066TOHHI>IX

J0) £ (6N 079 1171 (P
CaoiicTBa 0€TOHA M apMaTyphl TP OTHEBOM BO3/IEHCTBUU U TMOCIIE HETO ......
OcCHOBHBIE MOJIOKEHUSI TETNIOTEXHUYECKOTO pacyeTa jKel1e300€TOHHBIX

0] & (0 070 1107
Ouenka rnpezena OrHeCTOMKOCTH TUIUT U CTEH IO MOTEpe
TETUIOU30JIUPYIOIEH CTIOCOOHOCTH .. e nvettenteatteit et eeeeieeitenteeeenne e
Pacyer npenena OruecToNKOCTH IO MOTEPE HECYLIEH CIIOCOOHOCTH ............
OneHka npezena OrHeCTOMKOCTH IO HETOCTHOCTH «..nuennneenneenneenneennnennn.
KoHcTpykTuBHBIE TpeOOBaHUS, MOBBIIIAIOIINE OTHECTOMKOCTD
KEJIE300€TOHHBIX KOHCTPYKIIHH ... .vententintttt ittt ettt
CpencTBa OTHE3aITUTHI IS JKeJ1e300€TOHHBIX KOHCTPYKIMM .....oovvveennn..ne.
OrHecoXpaHHOCTh KEJIE300C€TOHHBIX KOHCTPYKITUH ...vvvveenieeinieeaneaannnn,
KoHcTpykTuBHBIE TpeOOBaHUsA, 00E€CIIEUNBAIOIINE OTHECOXPAHHOCTD
KEJIE300€TOHHBIX KOHCTPYKIIHH . ....vtnuentintttt ittt et
TabnuuyHble TaHHBIE U KOHCTPYKTUBHBIE TPEOOBAHUS JIJIs1 00eCIIeUeHus
OTHECTOMKOCTH CTaTUYECKH ONPEAEITUMBIX KOHCTPYKIHM ..ovvnvvnneennnennnnnn,

[Tpunoxenue A Temneparypa nporpeBa 0€ToHa B IUIMTAX U CTEHAX MPU

OJHOCTOPOHHEM OIHCBOM BO3H€ﬁCTBHH CTaHIapTHOI'O I10Kapa ..

[Tpunoxenue b TemnepaTtypa nporpeBa 0eToHa B KOJIOHHAX, Oalkax u

PEOPUCTBIX KOHCTPYKIIHISIX . vnvveenteenneenneennneanneenneenneenneennens

[Tpunoxenue B OCHOBHbBIE OYKBEHHBIE OOOZHAUCHUS .. ... .eevveeerereenireeaieeennieeenneees
332 (000710 ) iy o F2T4 1) - (PP
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Beenenue

Hactosimuit  cBoj mpaBui  paspaboTaH B IeNAX OOecIeueHUs COOOICHUs
tpedoBannii denepanvHoro 3akona ot 30 aexadps 2009 r. Ne 384-03 «Texuuueckuit
periiaMeHT o O€30lacHOCTH 3[JaHUid M COOpyKeHMi». Kpome Toro, npumMeHeHue
HACTOAIIETO CBOJa MpaBHJI oOecreuuBaeT coOojeHne (eaepanbHbIX 3aKOHOB OT 22
uionss 2008 1. No 123-®d3 «TexHuueckuil peraamMeHT O TpeOOBaHHIX MOXKapHOU
6e3omacHocti», ot 29 uioHs 2015 r. Ne 162-®3 «O crangaptuzanmu B Poccuiickoii
denepanumn.

Coa npasun pazpadotan AO «HUL[ «CtpoutenscTtBo» (PyKOBOAUTEIL PAOOTHI —
kaHa. TexH. HayK M.C. Ky3ueyosa, TIIaBHBIN KOHCYJIBTAHT — J-p T€XH. HayK, mpodeccop
A.D. Munosanos, ucnonuurenu: B.I'. Pabuenxosa, FO.C. Panuzuna).
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CBOJ TIPABWI

BETOHHBIE U )KEJIESBOBETOHHBIE KOHCTPYKIINHU
IIpaBuia obecriedyeHUs1 OTHECTOMKOCTH M OTHECOXPAHHOCTH

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

Jlata BBegennst — 2020-06-11

1 O6snacTe nmpuMeHeHHUS

Hacrosimii cBoj paBuil ycTaHABIMBAET TPEOOBAHUS K TPOSKTUPOBAHUIO OETOHHBIX
1 5KeJIe300€TOHHBIX KOHCTPYKIIHA, 00€CTIEYNBAIOIINE OTHECTOMKOCTh U OTHECOXPAHHOCTh
IIPU BO3AECHCTBUU CTAaHAAPTHOIO TEMIIEPATYPHOT'0O pEKMUMAa MOXKapa.

CBoj mpaBuil pacrpoCTpaHseTCs Ha OCTOHHBIE U KEJIE300€TOHHBIE KOHCTPYKIIUU
KUJIBIX, OOIIECTBEHHBIX U IPOU3BOJICTBEHHBIX 3aHUMH.

CBoJ1l mpaBuJI HE pacpOCTPaHAETCS Ha!

- CTaJIeXkeJIe300€TOHHbIE KOHCTPYKLIUY;

- Ha KOHCTPYKIIMH U3 )KaPOCTOMKUX OETOHOB;

- KOHCTPYKIUHU U3 pruOpoOEeTOHOB,;

- KOHCTPYKUUH U3 TOJUMEPOETOHOB;

- KOHCTPYKLUHU U3 OETOHOB KPYITHOIIOPUCTOM CTPYKTYPBHI.

2 HopMaTuBHBIE CCHLIKH

B Hacrosiniem cBozie mpaBuil MCMOJIb30BAHBI HOPMATUBHBIE CCHUIKH Ha CIEIYIOLINE
JTOKYMEHTBI:

I'OCT 15588-2014 IlnuTbl  NEHONMONMCTUPOJIBHBIE  TEIUIOM3OJIALIMOHHBIE.
TexHu4yeckue ycioBus

I'OCT 27751-2014 HapeXHOCTh CTPOUTEIBHBIX KOHCTPYKIIMH M OCHOBAHHUM.
OCHOBHBIE MOJOKEHUS

I'OCT 30247.0-94 (MCO 834-75) KoHCTpyKIuuM CTpouTENbHbIE. MeToabl
UCIIBITAaHUI Ha OTHECTOUKOCTh. O01IHE TpeOoBaHUs

I'OCT 30247.1-94 KoHCTpyKIIMM CTPOUTENIbHBIE. METOAbl UCNBITAHUNA Ha
OTHECTOMKOCTh. Hecyiue n orpaxaarone KOHCTPYyKIUU

I'OCT 31310-2015 TIlaHenu CTEHOBBIE TPEXCIOWHBIC >KEIEe300€TOHHBIE C
s pexkTuBHBIM yTeruTeaeM. O0Ime TeXHUYECKUE YCIOBUS

I'OCT 319372011 3nanus u coopy:xenus. [Ipapuia o0cnea0oBaHUs 1 MOHUTOPHUHTA
TEXHUYECKOTO COCTOSTHUS

HN3panune opuumnanbHoe
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I'OCT 34028-2016 Ilpokat apMaTypHbIH ISl KEI€300€TOHHBIX KOHCTPYKIIUM.
TexHuueckue ycioBus

I'OCT P 525442006 [Ipokat apMaTypHBIii CBApUBaEMbIil HEPUOAUYECKOTO TPODUIIST
kimaccoB  AS00C u B500C nns apMupoBaHHUS KEJNE300€TOHHBIX KOHCTPYKIIMA.
TexHuyeckue ycioBus

CIT 2.13130.2012 CucremMbl NOpOTUBOMOXKAapHOM  3amuThl. (ObecnedyeHue
OTHECTOMKOCTH OOBEKTOB 3aIIUTHI (C m3MeHeHneM Ne 1)

CII 14.13330.2018 CHuII 11-7-81* CtpouTenscTBO B CEMCMUUYECKUX palloHax

CI120.13330.2016 CHulII 2.01.07-85* Harpy3ku u Bo3neicTBus (C U3MEHEHUAMH Ne
1, Ne 2)

CII 63.13330.2018 CHulI 52-01-2003 beToHHBIE U K€71€300€ TOHHbIE KOHCTPYKITUH.
OCHOBHBIE MOJIOKEHUS

CIT 329.1325800.2017 3pmanust u coopyxeHusi. [IpaBuna oOcrnenoBaHus mocie
noskapa

CIT 432.1325800.2019 IlokpeiTusi OrHe3amIUTHbIE. MOHUTOPUHT TEXHUYECKOTO

COCTOSTHUA

I[IpumMedanue—Ilpu nonp30BaHUK HACTOSIINM CBOJOM IPABUII IIeI€COOOPA3HO MPOBEPUTH JICHCTBHE CCHIIOYHBIX
JOKyMEHTOB B HH(OPMAIMOHHONH CHCTEME OOIIEero MONb30BaHMS — Ha OQHUIMAIbHOM caiiTe (enepalbHOro OpraHa
UCTIOTHUTENFHOH BIAaCTH B cepe CTaHIapTH3ALUK B ceTH VIHTEpHET WM M0 €XeroJHoMy HH(OPMAIMOHHOMY YKa3aTewro
«HannoHanbHBIE CTaHIAPTHI», KOTOPBIH OITyOJMKOBAaH IO COCTOSHHIO HAa | sSHBaps TEKYNIETO Toja, W IO BBITyCKaM
eKeMecsTIHOro MH(popMannoHHOTO ykaszaTtens «HalmoHanpHBIE CTaHIApTHD» 3a TEKyIIMH roj. Ecim 3ameHeH cChbUIOYHBIN
JOKYMEHT, Ha KOTOPBII JaHa HEJATHPOBaHHAs CCBLIKA, TO PEKOMEHIYETCS HCIOIb30BATH ACHCTBYIOUIYIO BEPCHIO ITOTrO
JOKYMEHTA C y4ETOM BCEX BHECEHHBIX B JAHHYIO BEPCHIO U3MEHEHNH. Eci1 3aMEHEH CChUIOYHBIN TOKYMEHT, HAa KOTOPBIH JaHa
JATHPOBAHHAs CCBUIKA, TO PEKOMEHIYETCS HCIIONIBb30BaTh BEPCHIO ITOTO JOKYMEHTA C YKAa3aHHBIM BBIIIE TOI0M YTBEP)KICHUS
(mpunsTHSA). Ecnu mocie yTBep)kKIeHUs HACTOSIIEro CBOJIA MPAaBIJI B CCHIJIOYHBIN JOKYMEHT, Ha KOTOPBIN 1aHa JaTUPOBaHHAS
CCBUIKA, BHECEHO M3MEHEHUE, 3aTparuBarollee MOJ0KEHHE, HA KOTOPOE JaHa CChUIKA, TO 3TO IOJIOKEHUE PEKOMEHIYeTCs
MIPUMEHATH 0e3 ydeTa JaHHOTO M3MeHeHHs. Eciu cChUTOYHBIN TOKYMEHT OTMEHEeH 0e3 3aMeHBI, TO MOJ0XKEHHE, B KOTOPOM
JlaHa CChUTKA Ha HETro, PeKOMEHAyeTCs MPUMEHATh B YacTH, HE 3aTparuBaroiiell 3Ty ccbulky. CBeIeHHs O eHCTBUU CBOJIOB
MIPaBUJI IEJIeCO00pa3Ho MPOBepuTh B DeepanbHOM HH(POPMAITHOHHOM (hOH/IE CTAaHJapTOB.
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3 TepmuHBI U onpeeIeHUs]

B HAaCTOAIIICM CBOAC IIpaBUI IMPUMCHCHBI cileayromme TCPMUHBI C
COOTBCTCTBYIOIIMMMU OIIPCACICHUAMMU

3.1 BbICOKOTeMmepaTypHoe Bo3/lelicTBHe mo:kapa: Bo3zxelicTBue TtemmepaTyp
cBbimie 200 °C Ha cTpoUTENbHBIE KOHCTPYKIIMU MPHU MOXKape, TP KOTOPOM BO3HHUKAIOT
TEMIIEpaTypHbIE  HANpPSDKEHUS,  MOTYT  MEHAThCA  (UBMKO-MEXaHUYECKHE U
yIOPYTOIJACTUYECKUE  CBOMCTBA  MaTepHalioB  KOHCTPYKIMH W YMEHbIATHCS
paboTOCIIOCOOHOE CEeUEHUE IIEMEHTA.

3.2 BbICOKOTeMIepaTypHbIii HarpeB: Harper xoHctpykuuu cBbimie 200 °C npu
BO3JICHCTBUHU TOXKapa.

3.3 KpaTKOBpeMeHHbIi BBICOKOTeMIepaTypHblii HarpeB: OIHOKpaTHOE
BBICOKOTEMIIEPATYPHOE BO3/ICUCTBHE MOXKApA Ha KOHCTPYKIIMIO IPOJOJIKUTENBHOCTBIO OT
HECKOJIbKMX MUHYT /10 HECKOJIBKHUX YaCOB.

3.4

KOHCTPYKTHUBHBIH cnoco0 orHe3ammurtbl: OOMuIOBKAa OOBEKTa OrHE3aIMThI
MaTepuaiaMy WA UHbIE KOHCTPYKTUBHBIE PEIICHHUS 110 €0 OTHE3AIINTE.
[['OCT P 53295-2009, nyHkT 3.6]

3.5

HOpMHpYeMbIi  (Tpedyemblil) TMpeae] OTrHECTONMKOCTH  KeJ1e300eTOHHOI
KOHCTPYKIUM: 3HAUCHUE MIpeiesia OTHECTOUKOCTH.

[1, crates 87, Tabnuma 21]

3.6

OrHECTOMKOCTh CTPOMTEJbHONW KOHCTPYKHUHM: CrnoCOOHOCTh CTPOUTEIBHOI
KOHCTPYKIIMM COXpaHATh Hecylue W (WiM) orpaxpatroue (yHKIMH B YCIOBUAX

noxkapa.
[CIT 2.13130.2012, miynkr 3.1]

3.7 OrHecOXpaHHOCTH CTPOMTEJIbHOM KOHCTPYKIIUM CriocoGHOCTD
CTPOUTEIBHON KOHCTPYKIIMU COXPAHATH ITOCIIE MOKapa HECYIIUE U (WJIM) OTPaXKIAr0IINe
(GYHKUIMU, XapakTEpU3yeT COCTOSHHUE PEMOHTONPUTOHOCTH KOHCTPYKIMU 0e3 ee
YCHUJICHHUSI TIOCTIE MoXKapa.

3.8 moBpekaeHHBbII cJ10i OeToHAa: [loBpexIeHHBIN TTOKapOM, OCIa0JICHHBIN CIION
O0eToHa, JIErKO YJAlsieMbli NpU MNPOCTYKUBAHWU IMOBEPXHOCTEH KEI€300€TOHHBIX
KOHCTPYKIIMI MOJIOTKOM (BpY4YHYI0, 0€3 MPUMEHEHHUSI JIEKTPOMHCTPYMEHTOB).

3.9
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noskap: HekoHTpoaupyemoe ropeHue, IpuIHHSIONIEe MaTepUAIbHBIN yiepO, Bpes
KM3HH U 3[0POBBIO I'PakIaH, HHTEpecaM O0IIEeCTBa U TOCYIapCTBa.
[2, rmaBa 1, ctaThs 1]

3.10 moBbIIeHHAs1 TeMnepaTypa: Temneparypa Bo3AeiCTBUs HA OCTOHHBIC U
xene300eToHHbIe KOHCTpyKIMK B uHTEepBajie oT 50 °C 1o 200 °C BKIIOUYUTEIBHO.

3.11

npenes OTrHECTOMKOCTH KOHCTPYKIHH (3amoJiHeHus MPoOeMOB
MPOTHBOMOKAPHBLIX mperpax). IIpoMexkyToKk BpeMeHH OT Hayajla OTrHEBOIO
BO3JICHCTBUS B YCJIOBUSAX CTAaHAAPTHBIX HCIBITAHWHA [0 HACTYIUICHHS OJHOTO M3
HOPMHPOBAHHBIX JIJIS TAHHON KOHCTPYKIIUH (3aIIOJTHEHHUS MPOEMOB ITPOTHBOIIOKAPHBIX
perpaj) IpeaeabHbIX COCTOSHHIA.

[1, ctatbs 2, nyHKT 3.1]

3.12

npegesibHOe COCTOSIHME KOHCTPYKIMH 10 ordecroiikoctu: CocrosiHue
KOHCTPYKIMH, NPU KOTOPOM OHA YTPAUMBAET CIIOCOOHOCTHh COXPAaHATh HECYIUE /WU
orpaxaaromre (yHKIUU B yCIOBUAX MOXKapa.

[COCT 30247.0-94, nyukr 3.3]

3.13 nmpenes orHecToiikocTH Mo nmorepe Hecymeii cnocoonoctu (R): IlpenensHoe
COCTOSIHUE HECYIIEH CTPOUTEIHbHON KOHCTPYKIIMH IIPH TI0Kape BCIIEICTBUE €€ O0PYIIICHHUS
WJIM BO3HUKHOBEHHUSI MPEEIbHBIX Ae(OpMAaIIHiA.

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

3.14 mpexes OTHECTOMKOCTH 1O MOTepe Temiou3oaupymouleii cnocoonoctu (1):
[IpenenpbHOE COCTOSIHME HECYIIEH W (KMM) OrpaXkAarolleld CTPOUTENbHON KOHCTPYKIUU
IIpY T0Kape BCIEACTBUE TMOBBIIICHUSI TEMIEPAaTypbl HA HEOOOTPEeBAEMOI MOBEPXHOCTU
KOHCTPYKIMU B cpenHeMm Ooisiee yem Ha 140 °C, wim B 1000 Opyroil Touyke 3TOU
noBepxHoctu Oosee yuem Ha 180 °C B cpaBHEHUHM € TeMIlepaTypoil KOHCTPYKLUHU [0
ucnbiTanus, unu Oonee 220 °C HeE3aBUCUMO OT TEMIEPATyphl KOHCTPYKIIUU 10
WCTIBITAHMUS.

3.15 mpenea orHecroiikoctu mo morepe mueaoctHoctu (E): TlpenenbHoe
COCTOSIHHE HECYIIeH M (MIH) OrpakIarolieil CTPOUTEIbHON KOHCTPYKIMH TP MOKape B
pe3yapTare 00pa3oBaHUS B KOHCTPYKIIMM CKBO3HBIX TPEIIMH MM OTBEPCTHH, depe3
KOTOpPbIC Ha HEOOOTPEBAEMYIO TOBEPXHOCTD MIPOHUKAIOT MPOYKTHI TOPSHHS MITH TLIaMSI.

3.16 coOcTBeHHBIN mpefe] OrHECTOMKOCTH 3KeJe300eTOHHOH KOHCTPYKIHM:
[Ipenen orHecToiikoCTH, KOTOPBIM OOecleynMBaeTCsl MpPU NPOEKTUPOBAHUU 3a CYET
apaMeTpoB  KEJIE300€TOHHOTO  CEYEHMsS]  KOHCTPYKUUH  (TEOMETpHUSl  CEUYeHHs,
apMUpPOBaHKe, TOJIIMHA 3aIMUTHOTO CJ0s OETOHA, KjJacchl OETOHA W apMmarypsl), 0e3
NPUMEHEHHUS CPEJICTB OTHE3AITUTHI.

3.17




CII 468.1325800.2019

cpeacTBO orHe3ammMThl: OTHE3aMIUTHBIA COCTAaB WJIM MaTepHay, 00JaJIaroniui
OTHE3aIMTHONW 3((EKTUBHOCTHIO W MpEIHA3HAYCHHBINH JIJI1 OTHE3AIIUTHl Pa3IMYHBIX
0O0BEKTOB.

[TOCT P 53295-2009, nyskT 3.2]
3.18

CTaHJAAPTHBIN TeMIlepPaTYPHBIii pe:kuM noxkapa: Jlorapudmuueckas 3aBUCUMOCTb
«TeMIneparypa — JJIMTEIbHOCTb MOkKapay.

[COCT 30247.0-94, nyHkr 6.1]

3.19 ¢daxTuyeckuii mpeaes OrHecTONKOCTH :Ke1e300€TOHHON KOHCTPYKIHM:
[Ipegen OrHecTOMKOCTH, KOTOpPBIM OO0JaJaeT CyHecTBYOas (dKCILTyaTHpyeMas)
OETOHHAs WM JKeJIe300€TOHHAsT KOHCTPYKIUS, B TOM YHCJIE C YYETOM €€ TEXHUYECKOTO
COCTOSIHHSI M HAJIMYMS OTHE3AINUTHBIX TOKPBITHIA.

3.20 kpuTHUyecKkas TeMIepaTypa HarpeBa apMarypsbl: TemrepaTypa Harpena
pacTSHYTOM apMarypbl, TMpPU KOTOPOM MPOUCXOAUT OOpylIeHHue u3rudaemMon
KeJe300€TOHHON KOHCTPYKIIMH MPHU MTOXKape.
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4  OO0mMe MOJIOKEHUHA MO 00eCIMeUYCHHUI0 OTrHEeCTOMKOCTH KeJ1e300eTOHHBIX
KOHCTPYKIUM

4.1 Tlpu npoeKTUPOBAHUHU JOJDKHBI OBITH MOATBEPHKACHBI MPEIeTbl OTHECTOUKOCTH
KeJIe300€TOHHBIX KOHCTPYKIMM JUIsi YCTAHOBJIEHUS BO3MOXKHOCTH WX IPUMCHCHHS B
3MaHUSIX M COOPYXKEHUSIX 3aJaHHOW cteneHu orHecroiikoctn 1o CIT 2.13130.
Knaccudukanus 31a0uii, COOPY>KEHUH U MOKAPHBIX OTCEKOB IO CTEIIEHU OTHECTONKOCTH
U TIOPSIIOK OTPECIICHUs CTEIICHH OTHECTOMKOCTH yCTaHOBJCHHI B [1, crathu 30, 87].

4.2 CoracHO TIO’KapHO-TEXHUYECKOHN KIacCU(UKAIIMHU IO OTHECTORKOCTH [1, cTaThs
35] paznuuaroT TpU MPEebHBIX COCTOSIHUS, XapaKTEPU3YIOIUX HACTYIUICHUE TIPE/ICIIOB
OTHECTOMKOCTU CTPOUTENBHBIX KOHCTPYKIIMI: MOTepsl Hecyllel cnocodHocTu R, moreps
Teron3onupyronieil cnocoonoctu |, morepst uenoctHoctu E. IlpusHaku mpenenbHbIX
coctostHui onpeneneHsl B pazaene 8 'OCT 30247.1-94.

XapakTepucTUKa  OTHECTOMKOCTH  OTHOCHUTCS  TOJNBKO K  CTPOUTEIBHBIM
KOHCTPYKLUSIM M HE OTHOCUTCS K CTPOUTEIBHBIM MaTeprasiaM. CTpOUTEIbHBIE MAaTEPHUAIIBI
XapaKTEepU3yHTCs IMOKAPHON OIACHOCTBIO.

4.3 HopMupyeMble 3Ha4eHMsI IPEIEIOB OTHECTOMKOCTH CTPOUTEIbHBIX KOHCTPYKLUN
npuBeneHsl B [1, Tabnmma 21] B 3aBUCHMOCTH OT CTENEHUW OTHECTOMKOCTH 3JIaHHH,
COOPY’KEHUH U MOKAPHBIX OTCEKOB.

JUis HecylIUX CTEpXKHEBBIX KOHCTPYKUUH (KOJIOHHBI, Oaliku, (pepMbl, MPOTOHBI,
pambl, apKH, CBSA3€Bble KOHCTPYKILIMH), @ TaKXKe JJI1 MapIied U IUIOIAJOK JIECTHUYHBIX
KJIIETOK PErjJjaMeHTUPYeTCd OAMH TMpENe] OrHECTOMKOCTH IO TIOTepe Hecyulel
cnocodHocTH R.

JUtst HecymuMx KOHCTPYKIMH CT€H, IUIUT MEPEKPBITHI, HACTWIOB (B TOM YHCIE
MIPOTHUBOIIOXKAPHBIX ) PETVIAMEHTUPYIOT TPH MpeJeia OTHECTOUKOCTH: MO MOTEPE HECYIIeH
crocoOHocTH R, Mo moTepe Tenaon30aupyroiieii cnocooHoct |, Mo nmorepe 1neI0CTHOCTH
E.

JUIst Hapy’KHBIX HECYIIMX CTEH W IUIUT MOKPBITHS PErNIAMEHTHPYIOTCS JBa Ipenesna
OTHECTOMKOCTH: T10 TIOTEPE HECYIIEeH cIOCOOHOCTH R M 110 OoTepe MEeIOCTHOCTH E.

JUIsl Hapy>KHBIX HEHECYIIUX CTEH PErjJaMEHTUPYETCS OAMH MPEeNea OrHECTOMKOCTH
IO MOTEPE LEIOCTHOCTH E.

JUIst HeHECYIIMX BHYTPEHHUX CTEH M MEPETOPOAOK PErIaMEHTUPYIOTCS J1Ba Mpeaesa
OTHECTOMKOCTH: 0 MOTEPE TEIJIOU30IUPYIOLIel criocoOHOCTH | ¥ O moTepe LEeT0CTHOCTH
E.

44 K  xene300€TOHHBIM  KOHCTPYKIMSIM,  BBIIOJHSIOMMUM  (QYHKIUU
IPOTUBOMNOKAPHBIX MPETPal, OTHOCATCA IPOTUBOIOKAPHBIE CTEHBI, INEPEKPBITHS U
neperopogku. OrHECTOMKOCTh JKENe300€TOHHOW KOHCTPYKIMU MPOTHUBOIOKAPHON
IIPETrPaAJIbl ONPENEIIAETCS OTHECTOUKOCTHIO!

- OrpaXKJAOUIEN YaCTH MTPOTUBOIIOKAPHOU MPETpabl;

- KOHCTPYKUUM, 00€CTIeUYNBAIOMINX YCTOWYUBOCTh TPOTUBOIIOKAPHON TTPEerpabl;

- ONIOPHBIX KOHCTPYKLMH JJIs1 TPOTUBOMNOKAPHOM MTPETpabl;

- Y3JIOB IPUMBIKAHMS U COIPSDKEHHS] IPOTUBOMIOKAPHBIX IPErpag CO CMEKHBIMHU
KOHCTPYKLUSIMM.
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HopMupyemsble npenenbl OTHECTOMKOCTH U THUIBI JKEJI€300€TOHHBIX KOHCTPYKLUH,
BBITIOJTHSFOIIMX (PYHKIIMH TPOTUBOIIOKAPHBIX TIPErpa, mpuBeeHs! B [1, Tadbmuima 23].

[Ipenensl OrHECTOMKOCTH JK€I€300€TOHHBIX KOHCTPYKIUH, 00ecrnednBaronmnx
YCTOMYMBOCTh, W/WIM ONOPHBIX U1 INPOTHUBOIOKAPHOW Iperpajabl, a TaKXKe Y3JI0B
CONPSDKEHUsST Tperpaj co CMEXKHBIMM KOHCTPYKUMSIMM MO HpHu3HakKy R, a y3moB
MPUMBIKAaHUS — N0 npu3Hakam El, Mo/kHBI ObITh HE MeHee Mpefena OrHECTOMKOCTH
ITPOTUBOITOKAPHOU MPETPALBI.

4.5 TIpoekTupOoBaHHE KEIE300€TOHHBIX KOHCTPYKLUHH JIOJKHO OCYLIECTBISATHCS
TakuM O0Opa3oM, 4TOObI COOCTBEHHbIE W/WIM (DAKTUYECKUE MPEAETbl OTHECTOWKOCTH
KOHCTPYKIIUI OBUTM HE MEHEee HOpMUPYeMbIX 3HadeHui |1, tabmurst 21, 23]. [lpu sTom
OTHECTOMKOCTh JIOJDKHA OOECIEeUMBAThCA 3a CUET PAalMOHAIBHOTO KOHCTPYMPOBAHHUSA
CEUEHUS KeJIe300€TOHHOU KOHCTPYKLUHU, 0€3 MPUMEHEHHSI OTHE3AIUTHBIX CPEJCTB.

[IpumeHeHne cpeCcTB OTHE3ALUTHI [T KeJIe300€TOHHBIX KOHCTPYKLIUN TpeOyeTcs B
HEKOTOPBIX CIIELUATbHO OTOBOPEHHBIX CIIydasx cOriacHoO pasaeny 11,

4.6 IloaTrBepkaeHUE COOTBETCTBUS (DAKTMUECKUX TMPEACIIOB OTHECTONKOCTH
KEJIe300€TOHHBIX  KOHCTPYKIIMH  HOPMUPYEMBIM  3HAYCHUSIM  NPOU3ZBOJUTCS B
cooTBeTCTBUH ¢ [1, cTaThs 87].

4.7 PacueTHO-aHAIIUTUYECKUE METOOBI OIIEHKU OTHECTOMKOCTH KEJI€300€TOHHBIX
3JIEMEHTOB, TMPHUBEICHHBIE B HACTOSIIEM CBOJIE MPaBWJI, OCHOBAaHbl HA pE3yJbTaTax
MHOTOYMCJIEHHBIX UCCIEIOBAHNN U OTHEBBIX UCIBITAHUM.

4.8 BEHITIOIHEHHE pACYETOB OTHECTOWKOCTH JKEJIE300€TOHHBIX KOHCTPYKIHH C
MPUMEHEHUEM TMPOrPAMMHBIX KOMILJIEKCOB BO3MOXXHO TOJBKO TIOCJIE€ ampoOaiuu
pE3yJIbTATOB MPOTPAMMHBIX PACUYETOB OTHEBBIMU MCIBITAHUSIMH, MPOBEACHHBIMU B
UCIIBITATEIBHOM LIEHTPE.

5 CpoiicTBa 0eTOHA M apMaTypPbl IPH OTHEBOM BO31C€HCTBUH U MOCJE HEro
bemon

5.1 HopmartuBHbie Rpn u pacuyetHbie Rp, Rpser COMpPOTHBICHUS OETOHA OCEBOMY
cKaTuio (MpU3MEHHAasl POYHOCTh) U PacTKEHUIO Rym, Rpt U Rptser, HAYATBHBIN MOIYITH
ynpyroctd E, u Moaynb nedopmarnmu OeToHa NMpuU CxKaTUU Ey, ClelyeT NpUuHUMATh 10
JEHCTBYIOIIUM HOPMATUBHBIM JJOKYMEHTaM IO PacueTy KeJ1e300€TOHHBIX KOHCTPYKIUH.

[Ipn moxape Kene300€TOHHBIE KOHCTPYKIIMM B HAarpy)XKeHHOM COCTOSTHUHU
MOJIBEPTAIOTCS  KPAaTKOBPEMEHHOMY  BBICOKOTEMIIEpPAaTypHOMY HAarpeBy, KOTOPBIH
U3MEHSIET CBOMCTBA OETOHA.

H3meHeHrne HOpMaTHBHOTO U PACYETHOTO COMPOTUBIICHHI OETOHA Ha OCEBOE CIKATHE
C YBEIIMYEHUEM TEMIIEPATYPhl YUUTHIBAETCSA KO PUIIMEHTOM yCIIOBUM pPabOThI OETOHA Ypt

Ront = Rbn Vbt s Rb,tem =Ry Yot 5 Rb,ser,t = Rb,ser Vbt - (51)

3HaueHue K03hHUIMEHTA YCTIOBUN paOOTHI Yyt MPUHUMAIOT IO CPETHEN TeMIIepaType
OeToHa Mpu pacuere

ckatoit 3061 — 1o ¢popmynam (8.10), (8.11), (8.25) — (8.27), (8.35), (8.36);

cHkaTol oKy — 1o popmyite (8.16);
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ckaroro peopa — mo popmysaam (8.17), (8.18), (8.21);
MOTIEPEYHOTO ceueHus — o popmyie (8.23);
B 30HE aHKEPOBKH — 110 popmyie (8.15).

5.2 3nauenuss Ko>h(OUIMEHTOB YCIOBUM pabOThI Ha CXKaTHE 7Ypt OETOHOB
yYCTaHABIUBAIOTCA DJKCIEPUMEHTANBbHO. JIJig TsDKenbIX OCTOHOB HAa CHIIMKATHOM H
KapOOHATHOM 3alOJHHUTENSAX, a TakXKe I KOHCTPYKIMOHHOTO KepamM3uToOeTOHA
K03 (UIIMEHTHI YCIOBHM pabOTHI Ha CXKATHE Yht IPUBEACHBI B TabuIie 5.1 B 3aBHCUMOCTH
OT TEMIIEpaTypbl HarpeBa OEToHa.

Tabnuma 5.1
3HaueHue K03IPPUITUCHTOB Yot, Pb U Qb,cr A1 OETOHA TIPU
Bun 6eTona Koaddumuent temrieparype, °C
20 200 300 400 | 500 600 | 700 | 800
. 1,0 098 | 09 | 085 | 080 ( 0,60 | 0,20 | 0,10
Tsoxenein, Ha ot 1,0 [095| 090 | 080|070 | 050 | - -
ey, Bo 1,0 | 0,70 | 0,50 | 0,40 | 0,30 | 0,20 | 0,10 | 0,05
Qb,cr 1,5 3,0 57 90 [ 13,0 | 19,0 — —
TokerLiit. Ha bt 10 1.0 09 |09 | 085 | 0,65 | 0,30 | 0,15
5 ’ 1,0 09 | 09 | 0,85 | 0,80 [ 0,60 — —
A Bo 10 | 0,75 | 055 | 0,45 | 0,35 | 0,25 | 0,15 | 0,10
Qb,cr 1,2 2,4 4,6 7,2 | 10,0 | 15,0 — —
1,0 1,0 1,0 09 | 085 | 0,70 | 0,50 | 0,25
KoHcTpykunoHHbIH Vot 1,0 1,0 1,0 10 | 0,95 | 0,80 — —
KepaM3UTOOETOH By 1,0 0,85 0,80 0,70 { 0,60 | 0,45 | 0,30 | 0,15
Qb,cr 0,7 3,2 59 92 | 135 | 20,0 — —

IIpumMeuanus

1 3naueHus Ko3(pHUUMUEHTOB Yht HAA 4epTOd W Py NMpUBEAEHBI Ui OETOHA B HArpETOM COCTOSHHM U
MPUMEHSIIOTCS TIPH pacyeTe OrHECTONKOCTH.

2 3HavyeHust KOOQPHUIMEHTOB Yot IO/ YEPTOU U Py cr TPUBENIEHBI I OETOHA MTOCIIe HATPEBa B OXJIAXKICHHOM
COCTOSIHUH W MIPUMEHSIOTCS TIPU pacdeTe OTHECOXPAHHOCTH.

3 3navenus koddduurenTa By mocie Harpesa paBHHI 1.

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

5 Jlns BbICOKONpPOYHBIX OeToHOB kiaccoB B60 u Bbime koadduimentsr ycrnouid paboThl crlemyer
OIIPEJEIISATh SKCIEPUMEHTAIIBHO.

5.3 HopmatuBHbie Ry 11 pacueTHbie Ryt 1 Ryt ser COMPOTHBIICHHS O€TOHA PACTSIKEHUIO
MpU OTHEBOM BO3JEHCTBUM TakXe U3MEHSIOTCsA. V3MeHeHue compoTHBJIEHUN OeToHa
PACTSDKEHHUIO C yBEJIMYEHHWEM TEeMIIepaTypbl HarpeBa y4HMTBIBAIOT KOA(DPUIMEHTOM
YCJIOBHM pabOTHI OETOHA HA PACTSKEHHE Yhin

Rotnt = Rotn Yott;  Rbtt = RotVott;  Rotsert = Rotser Yot - (5.2)

IIpu pacuere keme300€TOHHBIX AJIEMEHTOB Ha JICMCTBHE TONEPEYHBIX CUI 1o 8.24
3HA4YCHUS KOD(DPHUITUEHTA Yot IPUHUMAIOT TI0 CPETHEH TeMIiepaType OeToHa CEUeHMs, TPU
pacueTe yCuius B 30HE aHKEpOBKH 110 Gopmysie (8.15) — mo Temmeparype aHKepyIOIIero
CTEPIKHS apMaTypHl.

3HadeHus Kod(pPHUIHMEHTA Ypit NMPU KPATKOBPEMEHHOM BO3JICHCTBHM TEMIIEPATYP
MPUHUMAIOT 10 Tabsumiie 5.2.
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Tabnuna 5.2
3nauenue kodpduirenta yoy mpu TemmepaTtype Harpena, °C
Bua Gerona 20 |50 | 100 | 150 | 200 | 300 | 400 | 500 | 600
TspxenpIi, Ha CUJIMKATHOM U
KapOOHATHOM 3aIOJTHUTEIISX, 1008|075 | 0,7 | 065 | 05 0,35 0,2 0,05
KOHCTPYKIIMOHHBIN KEpaM3UTOOETOH

5.4 TemnepaTypy HarpeBa OCTOHAa ONPENENSAIOT TEIUIOTEXHUYECKUM PpacyeToM B
COOTBETCTBHH C pa3zienoM 6 uiu no npuioxenusMm A u b. CpenHioro Temneparypy 6eToHa
cKaTol 30HBI lpm, PACIOJOKEHHOM y 00OrpeBaeMOil TI'paHM CEYEHHs, JOIMYCKAETCs
MIPUHUMATH

pu x; < &g Nor — Mo TemrepaTtype O0etona, Ha pacctossaun 0,2No 1 uts T 0,10 0T
CKAaTOM TpPaHH CEUCHUS;

pu xt > Eg Not 11 xt = hp — Ha paccTosHum 0,5X; OT C)KATOM IPaHU CECUCHUS.

CpenHioro Temrneparypy OeToHa CKaToil 30Hbl Y HEOOOTpeBaeMoOU rpaHU CEUYCHUS
OaJIKM MPUHUMAIOT IO PUCYHKY D.1.

[e]
b C
600
150
120 180 240 mun
400 90
60
45
\
30
\
\\\
EEEE};;;ii::::::22222222;;“‘::*‘
0 100 200 300 400 500 600

upuHa 6amku, MM

Pucynok 5.1 — Cpeausisi TeMnepatypa 6eToHa c:KaToi 30HbI (Y He00orpeBaemMoi
CTOPOHBI) B 0aJIKe IPH TPEXCTOPOHHEM HarpeBe M IVIMTEeJbHOCTH CTAHIAPTHOTO
TeMIIePaTypHOro pe:xuma moxapa ot 30 10 240 mun

5.5 Ilpu pacuere OrHECTOMKOCTH WM3MEHEHHUE 3HAYEHHUS HAYaJIbHOTO MOMIYJIS
YyOPYrOCTH TpPH KPaTKOBPEMEHHOM BBICOKOTEMIIEPATYpPHOM HarpeBe € YBEIMYECHHEM
TEeMIIepaTypbl YUYUTHIBAIOT KO3 puiirieHToM [y

Ebt = Eb Bb . (53)
3naueHue kodpdunnerTa P, NpUHUMAIOT 110 TadauIe 5.1.

5.6 IIpu pacueTe OrHECOXPAaHHOCTH KEJI€300€TOHHON KOHCTPYKIIMH MO MPEAeIIbHBIM
COCTOSIHUSIM BTOpPOW TpyNNbl Ha MPOJOJDKUTENIBHOE [EUCTBHME HArpy30K 3HaueHUs
Ha4YaJIbHOTO MOJYJIs Aedopmariiii 6eToHa OmpeestoT Mo GopMyIie

Ebe = En/ (1 + @b,er). (5.4)



CII 468.1325800.2019
Koaddumment nonzydectn 6eToHa @p oy TOCTE HArpeBa MPUHUMAIOT 10 Tabsmiie 5.1.

5.7 Ilpm HarpeBaHnu OETOHA ECTECTBEHHOW BIAXXHOCTH €ro TeMIiepaTypHas
nedopMarisi COCTOUT U3 JABYX BHJOB: OOpaTHMOW — TEMIIEpPaTypHOE pacIIMpEeHUE U
HEOOpaTUMOH — TeMIepaTypHas ycaaka.

3HaueHuss KOI(P(GUIHUEHTOB TeMIlepaTypHOH JedopMaliil  PACIIUPEHUS Oyt
MIPUBECHBI B TA0IUIIE 5.3 ¥ TEMIIEPATyPHOU YCAAKH Ocs — B Tabsmiie 5.4.

TabOnwuma 5.3

Koadduuuent remnepaTypHoro pacmupeHus 0eToHa

Bun 6etona opt*10°®, °C, mpu Temneparype 6erona, °C
20-50 100 300 500 700-1100

Tskenpld, Ha CUINKATHOM 9 9 8 11 145
3aMoJHUTENe

Tsoxenplid, Ha KapOOHATHOM 10 10 9 12 155
3aMoJHUTENe

KoncTpykunoHHbIH 8,5 8.5 7 5.5 45
KepaM3uTOOETOH

[Ipumeuanne — JlanHBIE pacIipOCTPAHAIOTCS HA OETOHBI KJIAaCCOB HE BhIe B55.

TabOnuma 5.4
Ko>ddurmenT TemnepaTypHoii ycaaxu 6etona ocs'10°, °CL mpu
Bun 6erona teMrieparype 6erona, °C
20-50 100 300 500 700-1100
TsoxenpIil, Ha CHIIMKATHOM 0.5 1,0 1,0 18 68
3aroJIHUTETIE
Tsoxenplii, Ha KapOOHATHOM 0.5 15 11 13 15
3al0JIHUTENIE
KoHCTpyKIIMOHHBIM 2 5 15 15 15
KEepaM3UTOOETOH ' ' '
[IpumMeuanue — JlaHHBIe pacpoCTpaHSIOTCS HAa OETOHBI KJIACCOB HE Bhilie B5S.

5.8 B tabmumax 5.1-5.4 mnpuBeneHbl gaHHbIE 00 W3MEHEHUU NPOYHOCTHBIX H
nehOpMAaIIMOHHBIX XapPaKTEPUCTUK TSHKEIBIX OETOHOB HAa CHIIMKATHOM U KapOOHATHOM
3aMoJHUTENE, a TAKXKE KOHCTPYKIIMOHHOT'O KEPaM3UTOOETOHA KJIacCOB He Bhilie B5S mpu
KPaTKOBPEMEHHOM BO3/CHCTBUM TOBBIIICHHBIX W BBICOKHX TemmepaTyp. s apyrux
BUJIOB OCETOHOB, B TOM YHCJIE€ BBICOKONPOYHBIX OETOHOB, JTH XapaKTEPUCTUKH
HEO0OXOIUMO OTIPEIENATh SKCIIEPUMEHTAIIBHO.

5.9 OtHocutenpHbIe nedopMalii cxatus OeTOHa MPHU OJHO3HAYHON paBHOMEPHOM
BITIOPE €po M TP IBYX3HAYHOM 3ITIOPE B HOPMATLHOM CEUYCHHH Epp B 3aBUCUMOCTH OT BUA
pacueTa (Ha OTHECTOHKOCTD MJIM OTHECOXPAHHOCTh) MPUHUMAIOT 1Mo Tabuie 5.5.

OtHocuTenbHBIe AchOpMallid  OOBIYHOTO TSDKEIIOr0 OCTOHAa Ha CHIMKATHOM
3aMoJHUTENE MPUBEEHBI B TAOIUIE 5.5 U MPUMEHUMBI TIPU pacyeTax OTHECTOWKOCTH U
OTHECOXPAHHOCTH CHKATHIX DJIEMEHTOB.

10
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Taonauna 5.5
Haunmenbmas OTtHocurenpHbIe AeopMai OOBIYHOTO TSKEIOTO OETOHA HA CHIIMKATHOM
TeMmIeparypa 3aIlOJIHUTEIC TIPH CXKATUU M pacyeTe Ha
Harpesa cxaroro OTHECTOWKOCTh OTHECOXPAHHOCTh
OCTOHA B CCUCHUMH,
°C €b1,red €00 €n2 €b1,red €00 €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 TSHKEINBIM OSTOH Ha CHJIMKATHOM 3aIloJHHUTENE Kilacca He Bhiie B55.

2 Jlns apyrux BHIOB M KJIacCOB OCTOHOB OTHOCHTENBHBIC JehopMalliy OCTOHAa IPH CXKATHHU CICAYET
OTIPEIETISITh SKCIIEPUMEHTAIBHO.

Apmamypa

5.10 Hopwmarususie Rgn, pacuetHbie Rs, Ry 3HaUeHHS] COMPOTHBIICHUN apMaTyphl U
MOAYJISl YOIPYTOCTH apMartypsl Es mpyu HOpManbHOW TemMreparype ciaeayeT MPUHUMATH 10
JEUCTBYIOIIUM HOPMATHUBHBIM TJOKYMEHTAM.

5.11 Ilpu KpaTKOBPEMEHHOM BBICOKOTEMIIEPATYPHOM HArpeBe IMPOYHOCTHBIE U
ne(popMaMOHHbIE CBOWCTBA apMaTypbl H3MEHSIOTCS.

5.12 H3meHeHWE COMPOTUBJIEHUS apMaTypbl pPACTSDKCHUIO U CXKATUIO TIPU
BBICOKOTEMIIEPATYPHBIX BO3ACHCTBUSAX YUUTHIBAIOT KOI(PHUIIMEHTOM YCIOBHM PabOThHI
Yst = Y'st IO popMyIiam:

Rent = Rsant , Rst = RsYst ; (5-5)

Rsct = Rch'st; Rswt = stylst . (5-6)

5.13 U3meHenne MOAYNsl YHNPYTOCTH apMaTypbl C TOBBIIICHHEM TEMIEpPaTyphl
YUHUTBIBAIOT KOAPHULIHEHTOM [3s

Est = EsBs. (5.7)

5.14 KoadppuuueHnTts! ycnoBui pabOThl apMaTypbl ONPEEISIOTCS OMBITHBIM MTyTEM
JUISL  apMaTypbl KaXJAO0ro BHJA. OKCHEPUMEHTAIBHO YCTAHOBJIEHO, YTO CIOCOO0
IPOU3BOJICTBA ApMATYpPhl OKA3bIBAET CYIIECTBEHHOE BIMSHHUE HA U3MEHEHHE €€ CBOMCTB
IPU BBICOKOTEMIIEPATYPHOM Harpese. PekomenayemMble 3HaueHHsI KOIPPUIIUEHTOB Vst U s
MpUBEICHBI B TabiuIIe 5.6 B 3aBUCUMOCTH OT TEMIIEpaTyphl HArpeBa pacTSIHYTON U CKaTOM
apMaTyphl.

11
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Tabnuma 5.6

Koo du- 3HaueHue K03(PpPHUIHEHTOB Yst, s IpU HATpeBe
Kiiacc apmMaTypel IIMEHT apMmartypsl 10 Temneparypsi, °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 /10110 )10] 10 ]0,92]0,85
Bs 1,0/092 090|085 |080]| 0,77 |0,72 | 0,65
Vet 10| 10 [ 096|080 0,55 |0,30| 0,12 | 0,08
A600, A800, A1000 10/10 )10 )10 086|066 |0,5 | 0,46
Bs 1,0 /0,90 | 0,85|0,80 | 0,76 | 0,70 | 0,66 | 0,61
[Iposonounas B500, Bp1200, Bp1300, Yst 10| 10 | 0.90 | 065|035 0,15 | 0,05 | 0,02
Bp1400, Bp1500 u xanatnas K1400, 10/1010]09 08|06 |05] 04
K1500 Bs 1,010,941 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| 1,0 | 0,96 | 0,80
I'OCT P 52544-2006 10 10 | 10 | 099 (094|093 0,77 | 0,60
Ps "~ 10,99 (099|099 |0,98 0,98 0,97 | 0,97
10|092|084|076|082]|069]|042 0,13
* A600C mapku 1812CD Vst 1,0/09 | 093|097 |100]092|0,84 0,63
TEPMOMEXAHUYECKH YIIPOYHEHHAs 10 0991099 091|091|083]|0,72 | 0,65
Ps '~ 10,98 |0,98|0,98|0,98]|094]|094 0,92
* 101|097 (094|087 |085]|0,72|043 0,17
Telghigga(ejxl\:lglfz(S(L3§11H;0quHHaﬁ I 10110110 | 10 10981097090 | 061
093|088 | 0,82 | 0,67
* B500C mapku Ct3I'mic 10|10 |10 | 10| 10 |081|0,33|0,18
TOCT P 525442006 Y |1,0] 10| 10|10 | 10 |085|038 019
xononHoAepopMupoBaHHas, 097 | 0.91 | 0.63
CTEpXKHEBas, THAMETPOM He MeHee 12 Bs 1010 |10 | 10| 10 0197 0:91 0:63
MM

* Knacchl apMaTypbl IPUMEHUTENBHO K KOHKPETHBIM MapKaM CcTajield COBpEeMEHHOTO Crloco0a MPOr3BO/ICTBA.

IIpuMeyaHnus

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

2 3HaueHne KO3QPUIMEHTOB Yst M s IO YEPTOH JIaHBI B OXJIQKICHHOM COCTOSIHHHM TOCJI€ HArpeBa, U OHH
UCTIOJIB3YIOTCS TIPH PAacueTe OrHECOXPAHHOCTH.

3 3naueHus kodp¢unueHTa s ykazaHHble 0e3 APOOHBIX YHCEN, IPUMEHUMBI Ul HAarpETOr0 COCTOSHHS
apMaTypbl. 3HaueHus Ko3(duirenTa Ps mociie HarpeBa B 0XJIaXI€HHOM COCTOSHUY, IPUHSTH PaBHBIMH €IUHHLIE.

4 ]lnsg WHBIX BUJOB apMaTypbl W KJIAacCOB apMaTypPHBIX CTallell COBPEMEHHOI'O CIoco0a IMPOU3BOJICTBA
K03(ppUILIMEHTHI yCIIOBUH paOOTHI IPH HATPEBE U B OXJIAXIEHHOM COCTOSHUHM IOCIIe HAarpeBa CIEAYeT ONpeaesTh
9KCIEPUMEHTAIIBHO.

5.15 OtHocutenbHbie AedopMaIii yIJUHEHUS apMaTypbl € MPU JTOCTHKCHUHU
HaIpPsHKEHUEM PacueTHOTO COMPOTUBIICHUS ONIPEACIISIIOT KaK yrnpyrue no gpopmysie

&s0 = Rst/ Est. (5.8)

5.16 KoadduumeHT tTemMneparypHOro paciidpeHusi apMaTyphl Ogst C MOBBIIIEHUEM
TEeMIIepaTypbl BO3pacTaeT M NpeBbILAET KO3(PUIMEHT TemmneparypHoul aedopmanuu
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6erona. KoaduumeHnTsl TeMnepaTypHOTO PacUIUPEHUs apMaTyphl Os MPH Pa3THYHBIX
TeMIiepaTypax HarpeBa IpuBeIeHbI B Ta0uIe 5.7.

Tabnuna 5.7

Ko3((dUIHMEeHT TeMIIepaTypHOTO PaCIIUPEHHs apMATyph
o510, °C, mpu Temmepatype, °C

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

Kitace apmatypsl

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

XonogHoaehopMupoBaHHAs
npoBoJiovHas kiaaccoB B500, 115 | 120 | 125 | 13,0 | 135 | 140 | 145 | 150 | 155
Bp1200 — Bp1500 u crepxueBas
kiacca B500C;

Kanarnas: K1400, K1500

6 OcHOBHBIE TOJIOKEHHS TeIMJIOTEeXHUYECKOr0 pacyeTa :Kejie300eTOHHBIX
KOHCTPYKI UM

6.1 Jlns pacuera mnpenena OTrHECTOMKOCTH KEJI€300€TOHHBIX KOHCTPYKIIMMA
HEOOXOOUMO 3HATh pacCIpeleNICHHe TeMIleparyp IO OETOHY IOIEPEYHOro CEYEHHUs

AJIEMEHTA OT BO3JACMCTBHS CTAaHAAPTHOIO TEMIIEPATYpHOro pexuma noxapa mno ['OCT
30247.0.

6.2 Pemenue 3a1aun HECTAMOHAPHOM TETUIOITPOBOAHOCTH CBOAUTCS K ONPEAEIEHUIO
TeMIlepaTypbl OETOHA B JIFOOOM TOYKE MOMEPEYHOrO0 CEYEHUS JIEMEHTA I KOHKPETHBIX
OPOMEKYTKOB BpPEMEHHM OT Hadajna HarpeBa. OyHKIMOHaIbHAs 3aBUCUMOCTH
TEMIEpaTypbl B TBEPABIX Telax OT BPEMEHM ONHUChIBaeTCsA AU(epeHnrnaIbHbIM
YPaBHEHUEM TEILIONPOBOAHOCTH NPHU HEJIMHEWHBIX I'PAHWYHBIX YCIOBHUSAX MU CIIOXKHOM
Ipolecce TemIo- W MaccomnepeHoca. PacyeTsl mporpeBa cedeHHi jkeae300€TOHHBIX
KOHCTPYKIMI BBINOJHSOT, KaK IPaBUiI0, C TPUMEHEHUEM KOMITBIOTEPHBIX IIPOTPAMM.

ANroput™ pacyeTa MpenCTaBIsieT COOOM CHCTEMY YpaBHEHMU Ji OINpeaeseHUs
TEMIIEpaTypbl B Ka)KJOM Yy3J€ HAaKJIAJbIBAEMOM HAa CEYEHHE KOOPIMHATHOM CETKHU.
KoopnuHatHas ceTka HakJIagpIBAaeTCs TaK, YTOOBI €€ Y3JIbl PacloyiarajJuch HE TOJIBKO IO
TOJILMHE CEUEHHUs, HO U MO ero mepumerpy. Lllar ceTku pekoMeHayeTcsl 3a/iaBaTh B
npenenax 0,01-0,03 M, HO 00s3aTeNnbHO OOJIBIIIE MAKCHMAJIBHOTO JIHaMeTpa padouci
apMaTyphl.

6.3 JIns TemmoTeXHUYECKOro pacuera Kelie300€TOHHBIX 3JIEMEHTOB KOA(h( UIIMECHT
TETJIONPOBOAHOCTH A, BT/(M*°C), pekoMeHyeTCsl MPUHUMAT:
JUTSI TSDKETTOTO O€TOHA HA CHJTMKATHOM 3aIIOJTHUTEIIE

A=1,2-0,00035T, (6.2)
JUTSL TSKETIOTO OeTOoHa Ha KapOOHATHOM 3aIlOJIHUTEINE
A=1,14 — 0,000557, (6.3)
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IUI KOHCTPYKLIMOHHOTO KepaM3uTOOETOHA
A =0,36 —0,000127. (6.4)

VY aenbnyto temnoemkocth C, k/x/(kr:°C), pekoMeH1yeTCsl IPUHUMATD !
JUIs TSDKEJOro 0eTOHA Ha CMIIMKATHOM MJIM KapOOHATHOM 3aIlOJIHUTENE

C=0,71+0,00083T7, (6.5)
JUTSI KOHCTPYKIIMOHHOTO KEpaM3UTOOETOHA

C=10,83 +0,00042T. (6.6)
IIpuBeneHHbIN K03 UIIUEHT TEMIIEPATYPOIIPOBOLHOCTH Ared, M%/4,

XapaKTEepU3yIOMIM  CKOPOCTh HECTAIlMOHAPHOTO MpOrpeBa OETOHHOTO  CEYCHUS
KOHCTPYKIIUH, ONPEACIISIOT TI0 popmyiie

ared = A/ (C + 50W) p, (6.7)

rae A u C — pacueTHble CpeJHIE 3HaUeHUsI KO3PPUITMEHTA TETJIONPOBOJHOCTHU U YAEIbHOM
TertoeMkocT 6etona npu 450 °C;
p — IIIOTHOCTh CYXOro OETOHA, KI/M>;
T — TemriepaTypa HarpeBa 0eToHa, °C;
W — BecoBas 3KCIuTyaTallMOHHAs BJAXKHOCTb O€TOHA, KI/KT.

B aneMenTax ¢ »KECTKOW apMaTypo IpU HAJTMYUK NIEPENaga TEMIIEPATyPhI IO ITIMHE
MIOJIOK U BBICOTE CTEHOK JKECTKOU apMaTypbl HEOOXOJIMMO YYUTHIBATh TEIIOMPOBOIHOCTh
cranu. Kosadduuuent remnonpoBogHoctu ctanu, Bt/(m °C), onpenenstoT no ¢popmyrie

A =158 —0,0048T. (6.8)
VY nenbHas TemioeMKkocTh crainu, kKJx/(kr-°C), onpenenstor mo ¢popmysie
C =0,48 — 0,000637. (6.9)

6.4 IlpuBenceHHbIE TEIJIOTEXHUUECKUE XapaKTEPUCTUKH MPUMEHHUMBI JJisi OETOHOB
KJIaCCOB MO MPOYHOCTH Ha CxaTue He Bhimie BS5S5. JIns BhICOKONMPOYHBIX OETOHOB
TEINIOTEXHUYECKUE XaPAKTEPUCTUKU CIIEYET ONPEAEIIATh DKCIIEPUMEHTAIIBHO.

6.5 /{51 ynpolieHHOTO perieHus 3a1a4 TeIIOTEXHUYECKOTO paciyeTa B PHIIOKEHHSIX
A u b npuBeieHbI H30TEPMBI POTPEBA TUIOBBIX CEUEHUH JKETIE300€ TOHHBIX KOHCTPYKITUH
IUTUT, CTEH, OAJIOK ¥ KOJOHH IMPHU OJIHO-, IBYX-, TPEX-, U UYETHIPEXCTOPOHHEM HArpeBe B
3aBUCUMOCTH OT PA3JIMYHOM JUIMTEIIBHOCTU BO3JIEUCTBUS CTAaHAAPTHOIO TEMIIEPATYPHOTO
pexnma Ioxapa.

7/ OueHKa nmpejeya OrHeCTOMKOCTH IJINT M CTEH M0 NMOTepe TeII0U30JIUPYyoleil
CIOCOOHOCTH

7.1 PacdeTHasl OlleHKa IMpe/iesia OTHECTOMKOCTH JKEJIe300€TOHHON KOHCTPYKIIUH TI0
TCIUIOU30JIPYIOIIEH CIOCOOHOCTH | I TUIMT M CTEH MPOM3BOIAMTCS IyTEM PEIICHMS
TCIUIOTEXHUYCCKOW 3a7aud ¢ LEJIbl0 ONpEJCIICHHUs 3HAYCHHWH TeMIleparyp Ha
HeoOOrpeBacMoOl MOBEPXHOCTH CTEH WJIM IUTMT M HUX COMOCTABJICHHUS C KPUTEPHATLHOU
TEMIIepaTypoil HarpeBa IO MPU3HAKY TMOTEPH TEIUIOM30JHUpYoIel crocoOHocTH | 1o
npuioxeHuto A 'OCT 30247.1-94.
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TemnepaTypa Ha HeoOOrpeBacMol MOBEPXHOCTU KOHCTPYKLMH CTEHBI WM IJIMTHI
pU OJTHOCTOPOHHEM OTHEBOM BO3JEHCTBUM 3aBUCHUT OT YCIOBUU TEIJIOOOMEHA Ha 3TOMH
IOBEPXHOCTH, KOTOPBIE XapaKTEPU3yroTcsa KO3((OULINEHTOM TEIUIOOTIauH.

B pacuer BBoauTCs CcpeaHe—apu(PMETUYECKOE HAYaIbHOIO U KOHEYHOI'O
ko3 ¢uImeHToB TerooTnayn. HawanbHoe 3HaYeHHE HAXOASAT TMpPHU  TOBBIIICHUU
temriepatypel Ha | °C Ha HeoOorpeBaemoll mnoBepxHOCTH. KoHeuHOe 3HaueHue
Kod(p¢uIMeHTa TEIUIOOTHAaYl OMNPENCNAI0T TMpPH MOBBIICHUH TEMIEpPAaTypbl Ha
HeoborpeBaemMoil noBepxHocTu 110 160 °C, T.e. npu HACTYIIJIEHUH MPEJETA OTHECTOMKOCTH
KOHCTPYKIIUU IO MOTEPE TEIUIOU30JUPYIOUIEH CIOCOOHOCTU. 3aTeM TEIIOTEXHUYECKUM
pacyeToM HaxOASAT BpeMs JIOCTH)KEHHsS IMpejesia OrHECTOMKOCTH IO  MOTepe
TEIUIOU30JIUPYIOIIEN CIOCOOHOCTH.

7.2 Tlpenen OTrHECTOMKOCTH IO MOTEpe TEIUIOM3O0JUpYIoIe crnocodHocTu | mpu
OJIHOCTOPOHHEM HarpeBe IUIUT, CTEH U3 TSKEIOro OETOHA Ha CUJIMKATHOM U KapOOHATHOM
3aMOJHUTENSX U U3 KOHCTPYKIIMOHHOTO KEPaM3UTOOETOHA MPH JITTUTEIHHOCTH OTHEBOTO
BozfericTBUs 10 300 MUH TOITyCcKaeTcst OonpeesTh Tpaduuecku mo pucynky 7.1.

J1J1st MHOTOITYCTOTHBIX TUIUT TIPE/IENl OTHECTOMKOCTH MO0 MOTEPE TEIIIOU30JIUPYIOIICH
CIIOCOOHOCTH CIIeZyeT YMHOKATh Ha Ko duiueHT 0,65 (110 ONBITHBIM JIAHHBIM).

bI, M

2
= 180

160

140

TonmuHaa muT

120

100

80

60

40

0 30 60 90 120 150 180 210 240 270 300

I[J'H/ITBJ'IBHOCTL CTaHJAapTHOI'O I10)Kapa, MUH

1 — Tspxenoro GeTOHA HA CHIIMKATHOM 3alOJTHUTENE; 2 — TSHKEJNIOro 6eToHa Ha KapOOHATHOM
3aIOJIHUTENE; 3 — KOHCTPYKIIMOHHOTO KEPaM3UTOOETOHA
Pucynoxk 7.1 — Tlpenen orHecTOMKOCTH 1O MOTEPe TEIJIONU30TUPYIOIIIEH
CIIOCOOHOCTH IJIMT (CTEH) NPH OJHOCTOPOHHEM BO3/1CHCTBUH CTAHIAPTHOIO
TEMIIEPATYPHOI'0 PeKUMa MoKapa

7.3 OuenHka npezesia OrHeCTOMKOCTH 10 MOTEPE TEMIIOU30JIMPYIoIIel cnocodHocTH |
OETOHHBIX U KEJIEe300€TOHHBIX KOHCTPYKIMM U3 IPYrUX BUAOB OETOHOB, B TOM YHCJIE U3
BBICOKOIIPOYHOIO O€TOHa, BO3MOXHA TIOCHE JKCIEPUMEHTAJIbHOTO YCTaHOBJICHUS
KO3((UIMEHTOB TEIUIONMPOBOJHOCTH M TEIIOEMKOCTH TPU BBICOKOTEMIIEPATYPHOM
Harpese JJis1 KOHKPETHOTO BUja OeToHa.
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8 Pacuer mpenesia OrHeCcTOMKOCTH 1O NMOTEPe Hecyllei CrocoOHOCTH
OcCHOBHBIE MOJIOKEHUS

8.1 [Ilpenen orHeCTOMKOCTH IO OTEPE HECYIIeH crnocoOHoCcTH R kene300eToHHOM
KOHCTPYKITUU HACTYIHAeT BCIEACTBUE CHIDKEHUS MPOYHOCTHBIX XapPaKTEPUCTUK pabodeii
apMaTypbl U OETOHA TPU BO3JCHUCTBUU IMOXKAapa W, KaK CIEACTBHE, CHIDKCHUS HECYIIeH
CIIOCOOHOCTH KOHCTPYKIIMM 10 HOPMATHBHBIX 3HAUYCHUH YCWIMHA OT HArpy3kd, IpH
KOTOPBIX MPOUCXOUT OOPYIICHHE KOHCTPYKIIUU TIPH TTOKapeE.

8.2 Pacyer mpenena OTHECTOMKOCTH >KEIE300€TOHHOW KOHCTPYKIIMU TIO TOTEpe
Hecyllel crmocoOHOCTH R COCTOUT M3 TENMIOTEXHUUECKON U CTATUYECKOM YacTei.

Pemienne TtennoTeXxHWYECKOM 3aJaud  CIEAYET NPOU3BOAUTH Ui  3aJaHHOU
JUIMTENBHOCTH TOKapa. B TEIIOTEXHUMYECKOM 4YacTW pacyeTa ONIpPENeIIIOTCA
TEMIIEpaTyphl HarpeBa OETOHA U apMaTyphl MO CEUCHUIO KEIE300€TOHHOW KOHCTPYKIIUU
MpA 3aJaHHOW JUIMTEIBHOCTH CTAaHJAPTHOTO TEMIIEPATYPHOTO PEXKUMA C LEIbIO
omnpeneneHus: Ko3pGUIIMEHTOB YCIOBUM pabOThI apMaTyphl U OETOHA MIPU HArpeBe.

8.3 B craTmyeckoil yactu pacuera IPOU3BOAUTCS PacUeT HAa MPOYHOCTh HATPETOU
KOHCTPYKIIMU C Y4€TOM HM3MEHEHHUs CBOMCTB OETOHAa M apMaTypbl OT TeMIIEpaTypHBIX
BO3/ICHCTBUI U CTIENU(PUKN CXEM pa3pyIlICHUs TPU MoXKape.

[IpouHocTHOI pacueT 6azupyeTcs Ha 00IUX TPEOOBAHUSIX pacyeTa KeJ1e300€TOHHBIX
KOHCTPYKIIMI MO TpeAenbHbIM cocTosiHusAM TniepBod rpynnbel no CII 63.13330 u
HACTOSIIEMY CBOJY HpPaBUIL.

8.4 Craruueckuif pacueT Tpeaena OrHECTOMKOCTH MO ToTepe Hecylei
cnocoOHOCTH R mpou3BoguTcs Ha HOpPMATHBHBIE HAarpy3Kd W HOPMAaTUBHBIE
CONPOTHUBJIECHUS OETOHA U apMaTypbl IPH OTHEBOM BO3eCTBUU. [Ipr ’TOM HE yUUTHIBAIOT
BETPOBYI0, KPaHOBYIO, JMHAMHYECKHE U OCOOBbIE€ HArpy3KH, COBIIAQJEHUE KOTOPBIX C
M0’KapOM MaJIOBEPOSITHO, M YUET 3TUX HAarpy30K BhI30BET IKOHOMHYECKH HEONPABIaHHOE
YCUJIEHNE KOHCTPYKLMUH.

3a HOPMATUBHYIO Harpy3Ky IPUHHMAIOT JIE€UCTBUE NOCTOSHHBIX W BPEMEHHBIX
JUTUTEIBHBIX HArpy30K ¢ ko3¢ durmeHTomM HaaexkHocTH 1o Harpyske vy = 1 (CIT120.13330).

CxeMa IpWIIOkKEHUST HOPMATHBHOW HAarpy3Kd B pacyeTax OrHECTOMKOCTH JOJDKHA
COOTBETCTBOBATh PUHATOMN B IIPOEKTE.

8.5 B o6mem ciryyae mpeaen orHeCTOMKOCTH 10 MoTepe HecyIel cnocodoHoctu R
oOecIieunBaeTCs MPU BHIIIOJIHCHUH YCIIOBHS

Nn (Mn) SNuIt,t (Mult,t), (81)

rae Ny (Mp) — HopMaTHBHOE MPOJIOJIBHOES YCHUIINE MIIM M3THOAIOIIH MOMEHT OT BHEIITHEH
Harpy3ku (MOCTOSTHHOM U BpPEMEHHOM JUIUTEIBHOMN);

Nuitt (Muitt) — Hecyrmast crocoOHOCTh (TPOYHOCTD) JKEI€300€TOHHON KOHCTPYKIIUH MPH
MoXkape JJIMTEIbHOCThIO, paBHOM 3HaUeHUIO R.

JIJisi OIIEHKHM COOTBETCTBUS HOPMHUPYEMOTO M COOCTBEHHOTO 3HAUCHHM Mpenena
OTHECTOMKOCTH IO TIOTEPE HECYIIEH CTOCOOHOCTH R %ene300€TOHHOTO AJIEMEHTA PacueThl
MpOU3BOAATCS U3 ycinoBus (8.1) ¢ ydyeToM MJIMTENBHOCTH BO3JCHCTBUSI CTaHIAPTHOIO
pexurMa 1oxapa, SJKBUBAJICHTHOW HOPMUPYEMOMY Mpeielly OTHECTOMKOCTH.
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[Ipu HeoOXomMMOCTH OTpeeNeHrss COOCTBEHHOTO TMpeaesia OTHECTOWKOCTH
KEJIe300€TOHHOTO AJIEMEHTa HaXOXKIIEHUE YCIOBUU €ro MPEeAebHOTO COCTOSHHUS TIpU
Mo)Kape OCHOBAaHO Ha MPHUHIMUIEC TOCIEAOBATEIbHBIX MPUONKEHUN I 3aJaHHBIX
3HAUYEHUN NJUTEIBHOCTU CTAHIAPTHOTO pEeXHMa ToKapa. 3a COOCTBEHHBIM mpenen
OTHECTOMKOCTH TPUHUMAETCS JJIUTEIBHOCTh CTAHAAPTHOTO TOXKapa, MPU KOTOPOU
yaoBieTBopsieTcs yciaosue (8.1).

8.6 IlonmeMeHTHBI pacueT OTHECTOMKOCTH JKEIe300€TOHHBIX KOHCTPYKIIHMA
MIPOM3BOJUTCS 1O MPUBEICHHOMY CEUEHHUIO, KOTJa CeUeHHUE dJIeMEHTa pa30MBaeTcss Ha
MaJjible XapaKTepHbIE YYaCTKH, HArpeThie J0 PAa3INYHBIX TEMIIEPATyp, U KaXKIbIi Majbli
Y4aCTOK MPUBOJUTCS K HEHarpeTOMy OETOHY C yUE€TOM COOTBETCTBYIOIIMX MOHMKAIOLIUX
XapaKTepUCTHK MPOYHOCTH OeToHa. JIg KaXaoro Majoro ydacTka MPHHHMAIOT
KOA(PPUIUEHT Ypt MeHbLIE 1,0 B 3aBUCHMOCTH OT CpPEIHEN TeMIlepaTypbl HarpeBa OeToHa
Masoro yyactka. Jlanee onpenenstoT 3HaueHus Ryne 1o hopmysie (5.1) u Ryt — o hopmyne
(5.2) s KaXoOro Majoro ydactka, KOTOPBIE MOJCTABISIFOT B (HDOPMYJIBI MPOYHOCTH
HOPMAJIbHBIX U HAKJIIOHHBIX CEYCHUH IEMCTBUTEIIBHBIX PA3MEPOB.

8.7 B03MOXHO TNpUMEHEHHE YIOPOILICHHOIO METOoJa IIO3JEMEHTHOIO pacyeTa
OTHECTOMKOCTH  KEJIe300€TOHHBIX KOHCTPYKIMH, MpU KOTOPOM PacCMaTpUBAIOT
YMEHBIIIEHHOE TOMEPEYHOE CEYCHHE KOHCTPYKIIMHM 3a BBIUYETOM TOJIIMH CIIOEB OETOHA,
HarpeToro BHIIIE KPUTHIECCKOW TeMITepaTypHI.

3a KpUTHUYECKYIO TEMIIepaTypy HarpeBa TsDKEIOro OeToHa Ha CHIUKATHOM
3anogHuTene npuHuMaroT 500 °C, Ha KapOOHATHOM 3arlOJHUTENE U KOHCTPYKIMOHHOTO
kepam3utoberona — 600 °C (cTtpykTypa O€TOHa TIOBpEXIEHA, MPOYHOCTHHIC
XapaKTEPUCTUKHU 3HAYUTEITHHO CHIKEHBI).

[Ipu npuMeHeHnH yIpoIIEHHOTO pacyeTa 3HaueHue K03 GUIIUEeHTa YCIOBUH PaOOTHI
OeTOHa Ha CXKATHUE Ypt MPUHUMAIOT PAaBHBIM enuHUIE (Yot = 1) mpu HarpeBe OeToHa 10
KPUTUYECKON TeMIiepaTypbl W paBHBIM HYTIO (ypt = 0) mpu HarpeBe OeToHa BBIIIE
KPUTUYECKON TEMIIEPATYyPHI.

[Ipu ympomieHHOM pacyeTe pacueTHas IUIONIA/lb YMEHBIIEHHOTO TOMEePEeYHOTro
Ce4YeHHs] OETOHA KOHCTPYKIIMK OTPAHUYUBACTCA M30TEPMON KPUTHUUECKON TeMIepaTyphl
HarpeBa OeToHa ther, W KOADUIMEHT yClIOBUIl pabOThl OETOHA Ypt B YMEHBIIEHHOM
CE€YEHUHU NMPUHUMAIOT paBHbIM 1,0.

[Ipu ympoieHHOM pacdeTe YMEHBIICHHBIE pa3Mephbl CEUEHHUH Kelle300€TOHHBIX
3JIEMEHTOB OIpeaestoT o Gopmyiam (8.2)—(8.9), B hopmysiax mpouHOCTH HOPMATbHBIX
Y HAaKJIOHHBIX CEUYEHUI MPUMEHSIOT mapamMeTpsl: Rpn, Rom, D, ht, B, N', Ared 1 Not.

VYrpoiieHHbIi  METOA TpUMEHSIETCS JUisi  OOBIYHBIX W MpeaHANPSHKCHHBIX
&KeJIe300€TOHHBIX KOHCTPYKIIUNA C Y4ETOM BO3JIEUCTBUS OCEBOM HArpy3Ku, U3rHOArOIIEro
MOMEHTA U UX COUYECTAHUU.

8.8 [Ipu ynpoieHHOM pacueTe ene300€TOHHBIX 3JIEMEHTOB IPUBEICHHBIE pa3Mephbl
CEYEHUI MPUHUMAIOT PABHBIMMU:
IIPU TPEXCTOPOHHEM HArpeBe

mMpuHa 0ajaKu, KOJOHHBI by = b — 2a;, (8.2)
mmpuHa nojiku b'y = b’y — 2a, (8.3)
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BbeIcOTa 1TOJIKK h's = h's — ay, (8.4)

BBICOTA CedyeHus Oanku, KOJIOHHEI hy = h — a, (8.5)

iomaab 6anku Areg = 0,95(b — 2a;)(h — ay); (8.6)
IIPU YE€THIPEXCTOPOHHEM HarpeBe

BBICOTA ce4yeHUs KOJIOHHBI hy = h — 2a;, (8.7)

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

Pabouast BbICOTA CEUeHMsI ITPU HArpeBE CO CTOPOHBI CKATOW 30HBI OMPENEIAETCS 110
dbopmyie
hOt = ho —dt. (89)
['myOuna mporpeBa OeToHa &; 10 KPUTHUYECKOM TemrepaTrypsl B Oalike OT

o0orpeBaeMoi TpaHU CEUEHHUs MPH JEHCTBUH CTaHIAPTHOTO TEMIIEPATYPHOTO PEKHUMa
noskapa npuBejieHa Ha pucyHke 8.1.

a 6
a, mm a, mm
160 1201, 15011801, 240 i 160 120\[150\ 180 240" sun
140 50 Toor=500 °C 140 ther = 600 °C
120 — 120 |
100 75 100
80 \ 80 60
60 \ — 60 |
30 N R— — T~
& = e
0 100 200 300 400 500 600 0 100 200 300 400 500 6(
Mupuna 6anku, MM Tupuna Ganku, M

@ — Ha CHJIMKaTHOM 3alloJTHUTEINe; O — Ha KapOOHATHOM 3aIlOJTHUTEIIE;
30,45 ... 240 — mMTENPHOCTH CTAHAAPTHOTO TEMIIEPATYPHOTO PEKUMA TT0KaApa, MUH

Pucynok 8.1 — I'myOuHa mporpesa a: 10 KpUTHUYECKOIl TeMIepaTypsbl pcr TAXKEIOTO0
0eToHa B 0ajiKke OT HArpeBaeMOI IPaHU CevYeHMs MPH 1eiiCTBUM CTAHAAPTHOIO
TEMIIEPATYPHOI0 PesKuMa Mmokapa

I'myObuna nporpeBa OeToHa a; N0 KPUTHYECKOM TemIepaTypbl B KOJOHHE IpHU
YEeTHIPEXCTOPOHHEM BO3JCUCTBUM CTAHAAPTHOTO TEMIIEPATYPHOTO pEeXHMa TOXKapa
MpUBEJIcHA Ha pUCYHKE 8.2.
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a o
ay , MM
100 240 MuH B . a4, MM
90 oo t,.= 500 °C
80 80
70 150 Mun 70 180 Mun 240 muH tb =600 °C
I cr
60 120 Muu 60 150 mun
50 90 MuH I 50 120 Muny
S— ]
40 60 40 00
MUH MUH —
20 oo (00 MuH — —
30 MuH | ]
10 10 |30 mun S
\\
0 200 400 600 800 1000 0 200 400 600 800 1000
[[IuprHa KOJIOHHBI, MM [[Iuprna KOJIOHHBI, MM

@ — Ha CHJIMKATHOM 3aIlOJIHUTENe; 6 — Ha KapOOHATHOM 3allOJTHUTENIC
30, 60 ... 240 — mIMTENHFHOCTH CTAHAAPTHOTO TEMIIEPATYPHOTO PEKUMA MOKapa, MUH

Pucynox 8.2 — I'nyOuna nporpeBa at 10 KpUTHYECKOIl TeMIIepaTypbl TAKEJI0Tr0
0eTOHA B KOJIOHHE IIPH YeThIPEXCTOPOHHEM BO31eHCTBHH CTAHIAPTHOIO
TEMIIEPATYPHOI'0 PeKMMa MoKapa

CraTnyecku onpeacjauMbI€ KOHCTPYKIIUH

Ilnockue uzeubaemvle s1emenmol (l’l]lul’l’lbl, HacmuJjiol, l’lClH@]Zu)

8.9 [Inockue nzrnd6aemple Keae300€TOHHBIE AIEMEHTHI, KaK MPaBHIIO, TOIBEPrarOTCs
OJTHOCTOPOHHEMY BO3JICVCTBHIO NTOKapa CHU3Y.

OKCNEpPUMEHTAIIBHO YCTAHOBJIEHO, YTO pa3pylleHUE IUIOCKUX HW3ru0aemMbIxX
KeJIe300€TOHHBIX IIJIUT, IaPHUPHO OMEPTHIX M0 JBYM IMPOTHUBOIOIOKHBIM CTOPOHAM, TIPU
OJIHOCTOPOHHEM HAarpeBe CHU3Y MPOMUCXOJUT B pe3yJibTaTe 00pa30BaHuUs MIACTUYECKOTO
IIAPHHAPA B CEPEAMHE ITPOJIETA U3-3a CHIXKEHUSI HOPMAaTUBHOTO COITPOTHUBIICHHSI apMaTyphl
PACTSOKEHUIO 10 pabouyuX HaAMpsHKEHUH OT HOpMATUBHOW Harpy3ku. Cxema ycuiauili B
CEYEHUM, HOPMAJIIBHOM K MPOJOJBHON OCH IUIUTHI B CEPEAMHE ITPOJIETa, IIPUBEJIECHA Ha
pucyske 8.3a.
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Pucynok 8.3 — CxeMa yCWINH ¥ 3MI0PA HANIPSKEHUI B CeYeHUH, HOPMAJIBHOM K
NMPOA0JILHOM OCH: 0AJI0YHOM IUIMTHI B NPoJieTe (a) U KOHCOJbHOM IUIMTHI HA
onope (0), 00orpeBaeMbIX ¢ HUKHEl CTOPOHBI

MoMeHT My TUIOCKOTO M3ru0aeMoro »>JeMEeHTa B COCTOSHHUU MPeaeIbHOTO
PaBHOBECHS IPU BO3ACHCTBHH MOKapa OMPEACIAIOT 1Mo popMmyie

Murtt = Ront b Xt (ho — 0,5xt) + Rsct A's (ho — ). (8.10)
[Ipu 5TOM BBICOTY C3KAaTOM 30HBI ONPEAETSAIOT MO PopMyIie
Xt = (Rsnt As — Rt Als) I Rpnt b. (8-11)

B cunbHO apMupoBaHHBIX TMTaX Opu & < &g MpeneabHbIi MOMEHT MPOJIETHOIO
CEYEHMs I0MyCKAETCs ONpPEEeNsTh Mo popMmyie

Mult,t = Rsnt As (ho - 0,5)6'[) + Rsct Als (0,5Xt - a'). (812)
BrIcoTy cikaToit 30HBI X; cleayeT onpeaessaTs mo Gopmyie (8.11).

8.10 [nst craTWyeckd OMPEAETMMBIX H3THOAeMbBIX JKEJIE300€TOHHBIX 3JIEMEHTOB
OLICHKA pejiesia OTHECTOMKOCTH 10 OoTepe HeCyIIel CnocOOHOCTH R MOXkeT cCBOIUTHCS K
OMpENETICHUIO0 3HAYEHUS KPUTHUECKOM TeMmIepaTyphl HarpeBa pacTsSHYTOM pabouei
apmarypsl tscr.

Kputnueckast temmnepaTrypa HarpeBa apMatyphl ts,cr B pacTIHYTON 30HE U3rMOaeMbIX
&KeJ1e300€TOHHBIX 3JIEMEHTOB, TPU KOTOPOH 00pa3yeTcs MIacTUYECKU IIapHUP B CpeaHEN
YacTH MpoJieTa U HACTYNaeT NpeJie] OTHECTOMKOCTH MO MOTepe Hecyllel cnocodHoctu R,
OpPUEHTHUPOBOYHO paBHA JJIsl apMaTypbl 0€3 MPeIBAPUTEIBHOTO HAPSKEHUS:

20



CII 468.1325800.2019

ropsiuekatanon — 500 °C;

xonoanoaehopmupoBannoit — 400 °C.

Kputnaeckoe 3HaueHue KodpUIMeHTa YCIOBHA pabOTHI PACTSIHYTON apMaTyphl PU
Xt < Er, BEIYUCIAIOT 1O (hOopMyJIam:

MIPU OJJMHOYHOM aPMHUPOBAHHH

Ystcr = Mn/ Rsn As(hO - 0,5Xt); (8-13)
IpH IBOMHOM apMHUPOBAaHUU
Yster = [Mn — Rsct A's (0,5Xt - al)] I Rsn As(hO - O,Sxt), (814)

rae M, — MOMEHT OT HOPMAaTUBHOM Harpys3Ku;

Xt — o popmyute (8.11).

3Has KpUTUYECKOE 3HAYCHHE KO3(P(PUUMEHTa YCIOBUH pabOThl apMaTypsl Ystcr, B
3aBHCHUMOCTH OT Kjacca apMmaTypbl o Tabiuie 5.6 omnpeaenstoT KpUTHYECKYIO
TEMIEpaTypy HarpeBa apMaTypsl tscr.

Bpemsi HacTymieHus mnpenena OTHECTOMKOCTH HaXOASAT HO TpadukaM MOporpesa
oerona T (pucynku A.l — A.6). Ha BepTukanbHON ocu rpaduka HaXOJIT 3HAYCHHE
KPUTHYECKON TeMIepaTypbl apMaTypbl W IPOBOAST TOPU3OHTAIBHYIO HPSIMYIO [0
nepeceyeHus ¢ KpUBOM HarpeBa OETOHA, PACIONIOKEHHOIO Ha PACCTOSTHUM, PABHOM
PacCTOSHUIO OT OCH apMarypbl /10 HarpeBaeMoW MOBEPXHOCTH ILIUTHL. M3 3T0il Touku
OMYCKAalOT MEPHEHANKYJSp [0 MEpPEecedYeHHs] C TOPU3OHTAIBHOM OCBIO W HAaXOHAT
JUTATEIBHOCTh CTAaHIAPTHOTO TEMIEPATypHOTO peXHMa MoXapa B MUHYTaX, KOTOpas
OyJZleT COOTBETCTBOBATH MpEJIETy OTHECTOMKOCTH MO MOTepe HecyIlel crnocooHocTu R.

8.11 IIpenen orHECTOWKOCTH TIO MOTEPE HECYIEH CIOCOOHOCTH R MHOTOITyCTOTHBIX
IJTUT MPUHUMAETCS KaK JUIsl CIUIOIIHBIX MaHenen ¢ koadduurentom 0,9, ycTaHOBIEHHBIM
10 PE3yJIbTATaM UCIIBITAHUI Ha OTHECTOMKOCTh CEPUIl MHOT'OITYCTOTHBIX IIJIUT 3aBOJICKOTO
uzroroBnenus. Ilpu Tommuue naneneir 150-220 mm, nquamerpe mycrtotr 80-160 MM u
3aIIUTHOM clioe 70 IeHTpa apmaTtypsl 20—40 MM K03 UIIMEHTH YMEHBIIEHUS BPEMEHU
porpeBa apMaTyphl 10 KPUTUYECKUX TEMIEPATyp B MyCTOTHBIX IJIUTAaX KOJEOIIOTCSA OT
0,85 mo 0,92. Tlpunareii koddpdunuent 0,9 sBAsSETCS YCPETHEHHON BEIMYUHON
YMEHBUIEHUSI OTHECTOMKOCTH MHOIOITYCTOTHBIX ITAHEJIEH IO MPU3HAKY MMOTEPU HECYLIEN
CIIOCOOHOCTH.

[Ipenen orHecTONKOCTH MO MOTEPE HECYIIEH CTOCOOHOCTH R MHOTOITYCTOTHBIX TUIAT
Opy JACHCTBUU PABHOMEPHO paCHpEeAesICeHHOM Harpy3Kd MOKET HACTylaThb 3a CYET
o0pa3oBaHMs TUIACTUYECKUX UIAPHUPOB, KAK B IMPOJIETHOM CEYEHUH OT JEHCTBHUS
U3ru0aroero MOMEHTAa, TaK U B OMIACHOM HAKJIOHHOM CEYEHHMH OT ACHCTBUS MONEPEUHON
CHUJIBI.

MowmeHT 00pa3oBaHMsl TIACTHUECKOTO IIAPHUpPA B CEPEANHE MPOJIETa ONMPEIEIISIIOT
o popmynam (8.10) u (8.12), Tae BMecTo mMpHHbI pedpa b mogcrasisiroT mupuny cyxaTon
noJKK b'f, ¥ MoTydeHHOE 3HaYeHUe MOMEHTa YMHOXaroT Ha 0,9.

Pacuer ormecToMKOCTM TpU ACHUCTBUU H3rHOAIONIETO0 MOMEHTa B OMNACHOM
HAKJIOHHOM ceueHuu npousoautcs u3 yciaosus (8.63) CII 63.13330.2018. ITomyuennoe
3HAYCHHE MOMEHTa YMHOXKaT Ha Koddduruent 0,9.
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IIpr OoraHeBOM BO3IEWCTBUHM MOMEHT, BOCIIPUHMMAEMBINM NPOJOJIBHOW apMaTypou,
HepeceKarolel PacTIHYTYIO 30HY HaKJIIOHHOT'O CEUCHHUS, ONpeAesaioT mo popmyse (8.64)
CI1 63.13330.2018, rue ycuue Ns, BOCOPUHUMAEMOE aHKEPYIOIITUM CTEPKHEM apMaTyphl
npu ds <32 B 30HE aHKEPOBKH, OIPEIEIISIOT 10 (hopMyJie

Ns = (nl Rotnt Is Us / (1) < Rent As, (815)

rze N1 — K0O3QPUIMEeHT, YIUTHIBAIOIINN BIUSHUE BUIA IOBEPXHOCTH apMAaTyphl U pPaBHBIN
1,5 — nna rmaakoit apmatypsl; 2,0 — i X0JI0JHOAEPOPMUPYEMON apMaTyphbl
nepuoanueckoro  mpodwias; 2,5 — s ropsyYeKaTaHOW — apMarypbl
NEePUOANYECKOTO PO uIIs;
Rptnt — HOpMAaTUBHOE COMPOTHUBIIEHNE OETOHA OCEBOMY PACTSIKEHUIO, OIPEeieMoe 1o
dbopmyne (5.2), B kotopod kKodbdHUIIMEHT yCIoBUUA pabOThl OeTOHA Ha
PacTsDKEHUE Ypit IPUHUMAIOT B 3aBUCHUMOCTH OT TEMIIEpPAaTypbl OETOHA, pPaBHOM
TEMIEPaType aHKEPYIOLIEro CTEPHKHS Ha OIOPE;
Rsnt — HOpPMAaTHBHOE COMNPOTHMBIIEHUE apMaTypbl pPACTSHKEHUIO, OINpPEAENsieMOoe I10
dopmyne (5.5), B koTopoil KorhOUIIMEHT YCIOBUI PabOThl Yst MPUHUMAIOT B
3aBHCHUMOCTH OT TEMIIEpaTypbl HarpeBa apMarypbl B 30HE AHKEPOBKHU IpHU
ONUpaHUM IJIUTHl Ha eJ1e300€TOHHBIN purens win cteny, pasHoit 0,8ts, u npu
ONUpPaHUM Ha METAJTMYECKYIO OanKy — ls;
Is — paccTostHEE OT KOHIIAa aHKEPYEMOT'O CTEPKHS IO PACCMATPUBAEMOTO IIOTIEPEYHOTO
CEUCHUS IUTUTHI, IPUHUMAEMOTO B KA4eCTBE JIJTMHBI aHKEPOBKH (He MeHee 15ds u
200 mMm), Tpedyemoi 1t nepenaun ycuius B apmatype Ns Ha OeTOH;
Us — IIEpUMETP MONEPEYHOTO CEUEHUSI aHKEPYEMOT'0 CTEPKHS, ONPEAEISIEMbIH MO €T0
HOMUHAJIBbHOMY JIUaMETPY;
o — KO3(PUIIUEHT, YUUTHIBAIOMINI BIUSHUE HANPSKEHHOTO COCTOSIHUSI OETOHA U
apMaTypbl U KOHCTPYKTUBHOTO PEIICHHUS 3JIEMEHTA B 30HE aHKEPOBKH Ha JUTUHY
aHkepoBkH. [Ipu aHkepoBKe CTepHEW MepUOAMYECKOTOo MpOoduis ¢ NpsMbIMH
KOHIIaMH WJIM TJIaJIKOM apMaTypbl ¢ KpIOKaMH WIH NMETISIMU 0€3 JOTOJIHUTEIbHbBIX
aHKEPYIOLUX YCTPONUCTB O MPUHUMAIOT paBHBIM 1,0 JIJIs1 paCTAHYTHIX CTEpHKHEM
1 paBHbIM 0,75 — JIs CKATBIX CTEPKHEM.
MoMeHT, BOCIPUHUMAEMBbId XOMyTaMH B IIPEAENAX PACTAHYTOM 30HBI HAKJIOHHOTO
CEYCHMS IMPU OTHEBOM BO3JIeHCTBHH, onpeeisatoT o popmyne (8.65) CIT 63.13330.2018.

3a mpenen OrHECTOWKOCTH MHOTOIYCTOTHOH IIJIMTHI NMPUHUMAETCS MUHUMAIIbHOE
3HaY€HUE U3 TPEAENIOB OTHECTOWKOCTH MpPH OOpa30BaHMM IUIACTHYECKOTO IapHHUpa B
ceperHe MpoJieTa U y Kpast HAKIIOHHON TPELIUHBI.

8.12 KoHconbHbIE IIUTHI UMEIOT JKECTKYI0 3a/elKy Ha ofHou omope. Ilpu
OJTHOCTOPOHHEM OTHEBOM BO3JIEHCTBUU CHU3Y MMPOYHOCTh OMIOPHOTO CEUECHUS CHUKAETCA,
B OCHOBHOM, 32 CUET HarpeBa J0 BBICOKUX TEMIIEPATYP CHKATOTr0 OE€TOHA U, KaK CJIe/ICTBUE,
YMEHBIIIEHUS PacueTHOW BBICOTHI ceueHus (pucyHok 8.3, 6). PacueTHas BricOTa ceueHUs
YMEHBILIAETCSl Ha TONIIUHY CJI0g OETOHA &, MPOrPEeTOro 10 KPUTUUECKOW TeMIEpaTyphl.

IIpoYHOCTH OIIOPHOI'O CEYEHUS NPHU IEUCTBUM HOPMATUBHOM HArpy3KU U OTHEBOM
BO3ICHUCTBUH CHU3Y onpeaesioT mo Gopmyte (8.10), B kotopoii (No — 0,5x;) 3aMeHst0T Ha
(hot — 0,5xt), a 3Havenue Nyt BeraucIsoT o gpopmyse (8.9).
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Jlns muat w3 6etoHa kiaccoB B30 u HuXke ¢ HEHampsraeMoil apMarypoi, eciu
nmoJiyueHHoe u3 pacdeta 1o Qopmyne (8.11) 3Hauenwe x; > Erhgr, momyckaercs
IPOU3BOIUTH pacueT, IPUHUMAs BBICOTY CXKATOM 30HBI Xt = ErNot.

Cmepoichesbie uzeubaemvie demenmol (0AIKU, NPO2OHBL, puzeu)

8.13 Tlpu noxape Oanku, Kak MpaBUio, MOABEPralOTCs TPEXCTOPOHHEMY HArpeEBY C
HUKHEN U ABYX OOKOBBIX MOBEpXHOCTEU. [Ipy 3TOM MpPOUCXOIUT HArPEB PACTIHYTON U
C)KaToOM apMaTyphl, a Takxke OeToHa cxkaToi 30HBI (pucyHok 8.4). PaspyiieHue Oayok
MIPOUCXOIUT 3a CYET 00pa30BaHus IIIACTUYECKOTO MIAPHHUPA B MPOJIETE.

[Tpu orieHKe mpeena OTHeCTONKOCTH IO TTOTepe HECYITeH crTocOOHOCTH R mapHUpHO
OTepToil OamKku MPSMOYTOJBHOTO cedeHHs My onpenenstor mo dopmynaam (8.10) u
(8.11), B koTOpBIE BMECTO b MOACTABIIAIOT MPUBEACHHYIO IIUPUHY OaJIKH Dy, BEIMUCIICHHYTO
o opmyie (8.2).

R bnt

miﬁ* - RsctAls — 9/
= Rbnt Ared -

— Rsnt AS - T
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A b el

ht
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a — IpsAMOYT'OJIbHOT'O CCUCHUA, o — TaBpOBOI'0 CCYCHUS CO C)KaToM 30HOH B ITOJIKE,
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6 — TAaBPOBOT'O CEUCHHUSI CO CKATOM 30HOU B pedpe

Pucynok 8.4 — Cxema ycWINii U 31I0Pa HANIPSIKEHU I, BOSHUKAIOIIMX B CeYEHH U,
HOPMAJIBHOM K IPOJ0JILHON 0CH M3ru0aeMoro kejie300eTOHHOI0 3JIeMEeHTa, 0T
TPEeXCTOPOHHET0 OTHEBOI'0 BO3/1€iiCTBHUS M0KAaPa, IPH pacyeTe HA OTHECTOMKOCTH

8.14 TIpo4HOCTH TaBPOBBIX U JBYTaBPOBBIX M3TH0AEMBIX JIIEMEHTOB OINPEACISAIOT B
3aBUCHMOCTH OT IOJIOKEHUS CKATON 30HBI:

a) €CJIM I'paHuIla CKATON 30HBI IPOXOIUT B MOJIKE (pHCYHOK 8.4,6), T.e. cOOIM0maeTcs
yCIIOBHE

RsntAs < Ront b'ft hlft + Rsot A's (816)

3HaYeHue My;: onpenessitor mo dopmynam (8.10) u (8.12) kak aja NpSIMOYTOJbHOTO
ceueHus mupuHOU D'y, Te mmpuHa noaku b'y, — mo popmyie (8.3);

0) eciu TpaHUIlAa CXKATOW 30HBI MPOXOJIUT B pedpe (pucyHOK 8.4, 6), T.e. yCIIOBUE
(8.15) He coOmromaercs, 3HaYCHHUE Mjtt ONPEICISIIOT 110 hopMyJIe

Muitt = Ront be Xt (ho — 0,5%) + Rpn (b — bt) h'st (ho — 0,5h') + Rset As (ho — @"), (8.17)
IIPU 3TOM BBICOTY CXKaTOM 30HBI OCTOHA Xt IIPH HAIPEBE OMPEACIIAIOT 10 hopmyJie
Xt = [Rsnt As — Rsct A's — Rpn (b'ft - bt) hlft] I Rpnt by . (818)

8.15 B 0ankax, apMHPOBAHHBIX Pa3HBIMU KJACCaMH CTajei, MPH MHOTOPSIHOM
apMHUpOBaHUM apMaTypa psJIOB Pa3HbIX YPOBHEHW OyneT HarpeBaTbCs HEOJWHAKOBO. B
ATOM ciyuae npu & < Eg 3HaUeHUE Myit ONPEACIISIOT Mo hopMmyie

Mult,t =2 Rsnt As (hO - 0,5Xt) +2 Rsct Als (O,Sxt - a')- (819)

8.16 Kpuruueckass TemriepaTypa HIDKHEH pacTSIHYTOW apMarypbl CTaTHYECKU
onpenenuMont d6anku npu & < Er onpeenseT HACTYIUIGHUE Mpejesia OTHECTOMKOCTH IO
MOTEPE HECYIIEH CIOCOOHOCTH.

Kpurnueckoe 3HaueHune kod(p(UIMEHTa yCIOBUA PadOThl PACTAHYTOM apMaTyphl
BBIUMCIISIIOT:

B Oaskax MpsSMOYTOJIBHOIO CEYEHHUs NMPU OJAMHOYHOM apmarype (0e3 ydera cikaToi
apMatypbl) — 1o popmyie (8.13);

B 0ajkax MpsSMOYTOJILHOTO CEYEHHUs C YYETOM CXaToil apmaTypbl — mo Qopmyre
(8.14);

B Oanmkax TaBpOBOTO CEUYCHMsI, KOT/Ia TPaHHIlA CKATOW 30HBI MPOXOAMT B pedpe, 1o

bopmyie

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 (h() - a') (822)
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3HaueHHUs BBICOTHI CKATOM 30HBI X; IIPH MOXKape onpeaessioT mo dpopmyaam (8.11),
(8.18), mpuBenenHoi mupuHbl Oanku by — o popmyne (8.2), mmpuHbl MoNku b’ — 1Mo
dopmyie (8.3).

3Hasg KpUTHYECKOE 3HaueHHe Kod(dduimeHta ycimoBuil pabOTBI apMaTypbl Ystcr, B
3aBHCHUMOCTH OT KJlacca apMmarypbl, Mo Tabmuie 5.6 OmpenensioT KpPUTHYECKYIO
TEMIEpaTypy HarpeBa apMmatypsl tscr, A1 KpalHETO CTEPIXKHS apMarypbl B Oanke. 3Has
paccTosiHUE OT OCH apMaTyphl 0 HUKHEH U OOKOBOM TTOBEpXHOCTEH Oanku, Ha Tpadukax
nporpeBa O6anok (pucyHku b.7-b.22) Haxomar Ty cxemy mporpeBa Oaiku, B KOTOPOH
Temreparypa OeTOHa paBHAa KPUTHYECKOM TemIepaType OCH apMaTypbl KpailHEero
ctepxHs. Ha 370l cxeme cBepxy OyneT yKazaHa JUIMTENBbHOCTb CTaHIAPTHOTO TOXKapa,
KOTOpasi COOTBETCTBYET MPE/IETy OTHECTOMKOCTH OaJIKH 1O MOTEPE HECYIIEH CIIOCOOHOCTH
R.

[Ipy mpOMeXyTOUHBIX 3HAUCHHUSX TEMIIEpaTyphl s Ha cCXemax MmporpeBa Oaliok
Ipee OTHECTOMKOCTHU ONPEAEIIAETCs M0 JIMHEWHON HHTEPIOISIIIIH.

Corcamule s1emenmbl (KOAOHHBL, CHEHbl)

8.17 OtnenbHO CTOSIIME KOJIOHHBI, KaK IpPaBWIJIO, MOJABEPraloTCs BO3ACHCTBUIO
[o’kapa ¢ 4eTblpex CTOpoH. KOJOHHBI, Haxomsmuecs B CTEHaX, MOTYT IOABEPraThCs
OTHEBOMY BO3/JICHCTBHUIO MOXKapa C OJHOM, IBYX U TPEX CTOPOH.

[Ipu pacuere OTHECTOMKOCTH KOJIOHH BETPOBBIE M KPAHOBbIE HArpy3ku (Ipu HX
HaJINYUH) HE YUYUTHIBAIOT.

OrHeBoe BO3/ICHCTBUE BBI3BIBAET HEPABHOMEPHOE PACHPEECICHUE TEMIIEPATyphl B
OeTOHE 0 MONEePEUHOMY CEUeHHIO KOJIOHHBI. [lepudepuiinpie ciion 6eToHa mporpeBaroTcs
3HAUYUTEIBLHO OOJIbLIE, YEM BHYTPEHHUE, YTO MNPHUBOJUT K CHUIKEHUIO TPOYHOCTH M
CUJILHOMY pa3BUTHIO Jiepopmaliuii OeTOHA y KpaeB CEUCHUsI KOJIOHHBL. MeHee HarpeThii
OETOH NEHTPAJIbHOM YacTU Cce4eHHs o0sajaer OOoJbIIe MPOYHOCTHIO U MEHbIIEH
neopMaTUBHOCTBIO. Pa3pyllieHre KOJOHH MPOMCXOAMT MO0 MEHEE HarperoMy, Oosee
IPOYHOMY OETOHY TIpH eopMaluy cxaTHsi, OJU3KON K MpeIeTbHOM.

B apmarype, pacroJIOXXE€HHOM Yy KpaeB CEYEHHsI KOJIOHHBI, IPU BBICOKUX
TEMIEpaTypax HarpeBa pa3BHUBAIOTCS OoblliMe IJIacTUYecKue nedopMaluu, U OHA
[EpPECTAET BOCIIPUHUMATD YCHUIIUS OT BHEIIHEW HArpy3KH, KOTOPBIE IEPENAOTCS HA MEHEE
HarpeThiil 0ETOH B IIEHTPAIBHON YaCTH KOJIOHHBI.

8.18 Pacuer 1o NPOYHOCTH TIPH UETHIPEXCTOPOHHEM OTHEBOM BO3JICHCTBHUH
MPAMOYTOJIBHBIX CEUEHUN BHELICHTPEHHO C)KATHIX KOJIOHH C apMaTypOu, paciioNOKEHHOM
y TPOTHBOIOJIOXHBIX B IIJIOCKOCTH HW3TH0a CTOPOH CEUYCHHS, MPHU DKCIECHTPUCHUTETE
npoA0abHOM cuitbl eg < h/30 u rudkoctu A = lo/hy < 20 npousBoasT Mo Gpopmyiie

Nult,t < (P(Rbnt Ared + Rget As,tot), (823)

r1e Ared — IPUBEICHHAS TUIOIIAb CEUCHHUS, KOTOPYIO ONPECIIIOT 1o dopmyite (8.8);
As ot — TUTOIIIATh BCEH TIPOJIOIBLHOM apMaTyphl B CCUCHUH.

8.19 KoadduimeHT npoaoabHOro U3ruda ¢ KOJOHH NPSIMOYTOJBHOTO U KPYTJIOTOo
CEYEHHUI MpU HarpeBe CieAyeT MPUHUMATh B 3aBUCMMOCTH OT OTHOILEHMS pacyeTHOU
JUTUHBI KOJIOHHHI lg K ipuBeieHHbIM BbIcOTE Nt muti tuametpy d; o tadmure 8.1,
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Tabnuna 8.1
lo/ht 6-12 16 20
lo/d 5-10 14 17
¢ IIJIsL TSOKEIOro 0eToHa 0,90 0,80 0,70
¢ JUTSI KOHCTPYKIIMOHHOTO KepaM3uTOOeTOHA 0,85 0,68 0,55

[Inomanb NpUBEACHHOTO KPYTJIOTO CEUCHUS
Ared = 0,785d:? = 0,785 (d — 2ay)>. (8.24)

[TpuBeeHHYIO BBICOTY CEYCHHsI KOJIOHHBI h; ompexaenstor mo ¢opmyse (8.5) wm
(8.7).

['myOuny mporpeBa OeToHa &; /Ui KPYIJIOH KOJOHHBI HaXOSIT MO PHCYHKY 8.2,
npuaumMas 0; = 0,9b;, u HalimeHHOe 3HAaYCHHE 8; YMHOKAIOT Ha KodddurmenT 1,11.

8.20 PacueT mo mpo4HOCTH MPSMOYTOJIBHBIX CEYCHNUN BHEIICHTPEHHO CKATHIX KOJIOHH
IIPH OTHEBOM BO3ACHCTBHU MTPOU3BOIAT U3 YCIOBHS

Nn'e < Rbnt bt Xt (hOt - O,5xt) + Rsct Als (ho - a'). (825)

BrIcoTy ckaToii 30HBI ONpeaesisoT o popmyie (pucyHok 8.5)
npu & = x¢/ hot < &g

Xt = (Nn + Rsni As — Rset As) I Ront b; (8-26)
pu & = xi/ hot > Er
Nn + RsntAs(1 + S;R)/(l - S;R) - RsctA;
= ) 8.27
e Ronebe + 2RoneAs/hor (1 — €1 (8.27)

[Tpr YeTHIPEXCTOPOHHEM BO3JCHUCTBUM TOXapa MPUBEACHHYIO pab0Yyi0 BBICOTY
CCUCHUS OTPEACIISIOT 1Mo Gopmyie hos =h —a —a;.
[TpuBeneHnyto mupuny by B popmynax (8.25)—(8.27) onpenenstot o popmyiie (8.2).
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a — TIPU TPEXCTOPOHHEM; 6 — TIPH YSTHIPEXCTOPOHHEM 000TPEBE M pacueTe Ha OTHECTOMKOCTh
Pucynok 8.5 — Cxema yCcWinii ¥ 3M10pa HANPSKEHUi B ceYeHUH, HOPMAJIBbHOM K
MPOJ0JIbHOH OCH BHELHIEHTPEHHO CKATOTIO KeJ1e300eTOHHOI0 3JIeMeHTa

8.21 DKCUEHTPUCUTET WIIA PACCTOSHUE OT TOYKU TIPHIIOKEHUS MPOAOTBHOM criibl Ny
710 TIEHTPA TSAKECTU CEUEHUS PACTSAHYTOM WM MEHEE CXKaToW apMaTypbl KOJOHHBI TIPH
OTHEBOM BO3/ICHCTBUU OMPEACISAIOT 1O (popmyIie

€:€0n+0,5 (ho—a')+et, (828)

[TepBbic nBa ciaraeMbix B ¢opmyie (8.28) ompenenstores nmo nyakry 8.1.14 CII
63.13330.2018 ¢ y4eToM H3MEHEHHUsSI TPOYHOCTHBIX U JAEPOPMATHUBHBIX XaPAKTEPUCTHK
O6eToHa u apMartypsl pu Harpese. [Ipu ToM MoOTyNb YIIpyrocTu 6eToHa Ept ONIpeAesaoT
mo ¢opmyne (5.3) B IEHTpE THKECTH MPUBEICHHOTO CEYEHUS, MOIYJb YIPYTOCTH
apmatypsl Egt — 110 opmyite (5.7).

€t — JIOTIOJIHUTEIBHBIN KCIEHTPUCHUTET (MM MPOTHO) OT OTHEBOTO BO3JCUCTBUS TPHU
OJIHO-, NIBYX- WJIH TPEXCTOPOHHEM HEpPaBHOMEPHOM HArpeBe II0 BBICOTE CEUCHUS
BHEIICHTPEHHO C)KaTOW KOJIOHHBI OMPEENSIOT TI0 opMyIie

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

[Ipu uerbipexcroponHemM Harpese € = 0.
JIs KOJIOHH C HECMEIIAoNIMMHUCS 3aJeJIkaMd Ha JIBYX KoHIax (0e3 moBOpoTa)
lo = 0,51; @ = 0,55.
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JIJIsl KOJOHH ¢ HECMENIAONIMMUCS 3aJelIKaMu Ha JBYX KOHIAX C TOJATIUBBIM
orpannyeHHbIM ToBopotoM lp = 0,8l; a = 0,7.

JIJ1s1 KOJIOHH C MIApHUPHBIMH OMOpaMu Ha JAByX koHnax lp =1; a = 1,0.

KoaddummeHTt op mpuHUMaroT mo Tabiuie 5.3 B 3aBUCUMOCTH OT TeMIIepaTyphbl
OeToHa MEHEee HarpeTol C)KaTol TpaHu CEYCHUS U (st — IO TaOauIe 5.7 B 3aBUCHMOCTH OT
TEeMIIepaTyphbl apMaTyphl y HAarpeBaeMoi TpaHHU.

8.22 DKCUEHTPUCUTET, WIH PACCTOSTHUE OT TOYKHU NMPUIIOKESHUS TPOAOTIBHON cuitbl Ny
70 IIEHTpa TSKECTH CEUEHHUsl PACTSIHYTOM WJIM MEHEE C)KaToi apMaTypbl KOJOHHBI MpU
YETHIPEXCTOPOHHEM OIHEBOM BO3JICHCTBHH, TOMYCKACTCS ONPEAEIATh 1Mo Gpopmyie

€0

- —(anbumd)_l’ (8.30)

Nnl3

rie Ep; — onpenenstot o ¢popmyite (12.7);
Jred — o popmynie (8.125) CIT 63.13330.2018 ¢ yuetom dopmysl (12.6).

8.23 PacyeT OrHeCTOMKOCTHM KOJOHH MpPU KOCBEHHOM apMHUPOBAHHUH CIIEIYET
BBIMOJIHATH 110 Gopmyite (8.23) i (8.25), moactapisas B HUX BMECTO Rp, MPUBEICHHYIO
MPU3MEHHYIO TTPOYHOCTh O€TOHA Rpnred, ONPENETCHHYIO C yYE€TOM BIIMSHHUS OTHEBOTO
BO3JICHCTBHS HA HOPMATUBHBIE COMPOTUBIICHHUS apMAaTYPHOU CTAJIU CETKU WJIU CTIIHPAITH.

8.24 Xene300eTOHHBIC HECYIIME CTEHBI CILIOMHOTO cedeHHs THOKOCTRIO A < 83 (lo/hy
<24) npu OTHOCTOPOHHEM OTHEBOM BO3ECHCTBUH, C ’KECTKUMH HECMEIIAEMBIMH OTIOPaMH,
KOIrJla MpOJOJIbHAS C)KHUMAIOIIas CHJIa NPUIOKEHA € HAYaJbHBIM WIH CIy4YalHbIM
AKCIIEHTPUCUTETOM CO CTOPOHBI 00OrpeBacMoOil TMOBEPXHOCTH, pabOTalOT Ha
BHELIGHTpEHHOe cxaTtue. llpenen OrHecTOMKOCTH MO MOTEepe HECyIlel CrocoOHOCTH
HACTYTAeT NMPU IPOruOe CTEHbI, HAIPABICHHOM B HEOOOTPEBAEMYIO CTOPOHY.

[Iporu® oT HEpaBHOMEPHOIO HarpeBa CTEHBI MO BHICOTE CEUEHUS B pacuere He
YUUTBHIBAIOT, TaK KaK OH HampaBleH B 00OOTpeBaeMyi0 CTOPOHY U YMEHBIIAET
SKCUEHTPUCUTET NPWIOKEHUS MPOIOJIBHON CKUMAIOLIEH CUJIBI.

8.25 Ilpu 0gHOCTOPOHHEM OTHEBOM BO3JICHCTBHM M C KECTKHM OIHUPAHUEM CTEHBI
IPOYHOCTh BHEIEHTPEHHO CXKATHIX IIOCKHX AJIEMEHTOB TPH TMPUIIOKEHUH TPOJTOTHHOMN
CHUJIBI ¢ OOJIBIITUM SKCIIEHTPUCHTETOM (pHCYyHOK 8.6), korna & = x;/ho < &g, onpeaeIsoT 1o
dopmymnam (8.25)—(8.27), B koTopsix BMecTo bt mprHrMaroT b=1000 Mm.
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a — paCyYCTHBIC pa3MEpPbl CTCHBI; 6 — cxema pa3pymeHus CTCHBI IPH OJHOCTOPOHHEM OIHCBOM
B03,I[CI‘;ICTBHH; 6 — CXEMa CCUCHU: CTCHBI ITPU pacyCTe OTHECTOMKOCTHU

Pucynoxk 8.6 — Kese300eToHHas cTeHA ¢ OTPAHUYEHHBIM IOBOPOTOM OMOPHBIX
CeYCHUM

8.26 B ycnoBusAx mokapa ABYXCTOPOHHUU OOOTPEB KEEe300€TOHHOW CTEHBI HE
BCerja MPOUCXOAUT. B cioydae OJHOBPEMEHHOTO HAarpeBaHWsi C JBYX CTOPOH B
KeJIe300€TOHHOM CTeHE TPAKTHYECKH HE BO3HHKAET TEMIIEpaTypHOTO TMporuda
(9KCILIEHTPUCHUTETA €), U CTeHa paboTaeT Ha cxkatue. [Ipenes orHeCTORKOCTH 110 TOTepe
HEeCyIIeH crmocoOHOCTH R Takoil CTeHBI Oy/IET BHIIIE, YeM IIPH OJHOCTOPOHHEM Harpese.

PacmﬂHymble I/IEMEHNIbI

8.27 B Hecymux KOHCTPYKLIMSX (epM U apoK HPHUCYTCTBYIOT >KEJI€300€TOHHBIE
AJIEMEHTBI, KOTOpbhIE pabOTAalOT Ha LIEHTPAJIbHOE M BHELEHTpPEHHOe pacTshkeHus. Kak
IPABUJIO, 9T JIEMEHTHI BO BpeMs II0’Kapa 000IpeBarOTCs CO BCEX CTOPOH.
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8.28 Ouenky mpenensa OTHECTOMKOCTH MO TMOTepe Hecymed crnocodHoctd R
PaCTSHYTBIX MPSMOYTOJBHBIX KEJIe300€TOHHBIX AJIEMEHTOB IPH BCECTOPOHHEM OTHEBOM
BO3JICHICTBUY MTPOU3BOJIAT U3 YCIOBUS

Np < Nult,t, (831)
rae Nn — IMpOJ0JIbHAA pacTATruBaromas Cujia ot HOpMaTHBHOﬁ BHEIIHEU Harpys3Kku,
Nult,t — OpCACIbHOC 3HAYCHHC HpOI[OJ'IBHOfI CHJIbI, KOTOPOC MOKCT OBITh BOCIIPUHATO

AJIEMEHTOM, ompeiensieMoe o hopmye
IPU LIEHTPAJILHOM PACTKEHUU

NuIt,t = 2Rsnt Astot (832)

rae Asot — IUTONIAAb CEYEHUS BCEH MPOJI0ILHOM paCTIHYTOW apMaTyphl;
MIPU BHEUEHTPEHHOM pACTSKEHUU M TPOJOJILHON CUJie, MPUIIOKEHHON MEXIY
ycuusiMe B apMatype S u S' (pucyHok 8.7a)

Nn € S Rsnt A's (hO - a'), (8.33)
Nn e' S Rsnt As (ho - a.l), (834)

IPU TIPOJIOJILHOM CUJIe, IPUIIOKEHHOM 3a Mpe/ieslaMUi PACCTOSHUS MEXKTY YCUIIUAMHU
B apmatype S u S' (pucyHok 8.7, 6)

Nuitt € < Ront bt Xt (hot — 0,5x1) + Rsct A's (ho — a). (8.35)
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a —TpOJI0JIbHAS CUJIa MPUIIOKEHA MEKIY YCHINsAMU B apmatype As u A's;
6 —pOJI0JIbHAS CHJIA TPUIIOJKEHA 3a IIPEJIeIaMU PAaCCTOSTHUS MEXKY YCHIIUAMHU B apMmarype As 1 A's

Pucynok 8.7 — Cxema ycWInii 4 31I0pa HANIPSI’KEHUH B ce4eHUH, HOPMAJBHOM K
MPO/I0JILHOM OCH BHELICHTPEHHO PACTSHYTOI0 7KeJIe300€TOHHOI'0 YJIEMEHTA, IPH
YeThIPEeXCTOPOHHEM BO3/[€ICTBHH M0Kapa MPHU pacyeTe OrHeCTOMKOCTH

BricoTa cxatoit 30HbI ITpU HArpPEBE Xt PaBHA
Xt = (Rsnt As — Rt A's — Nn) / Ront bt (8-36)

Ecmu xi > &g hot, B popmyity (8.39) moacrasisror x; = &g hot.

OKCIEHTPUCHUTET TMPOJOJIBHON CHJIBI WM PACCTOSIHUE e OT pPacTITUBaIoei
MIPOJIOJIBHON CHJIBI IO PABHOACUCTBYIONICH YCHIIMI B apMaType OMPenesisitoT 1o ¢hopmMyie
(8.28) 6e3 koxduimenHTa 1, Tak Kak HET JOMOJHHTEILHOTO MPOJOJBHOIO H3ruda OT
PaCTATUBAIOIICH CHIIBI, U 0€3 JIOMOJHUTEIHLHOTO SKCIICHTPUCUTETA TIPOOJILHON CUITHI é;,
TaK KaK MPH BCECTOPOHHEM OTHEBOM BO3JICWCTBUM HET JOMOJIHUTEIHHOTO BHITHOA OT
HEpPaBHOMEPHOTO HarpeBa.
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Kenezobemonnvie anemennmul npu 0elcmseuy NONepeuHslx Cuil

8.29 Pacyet OruecTOMKOCTH MO MOTEPE MPOYHOCTH JKEIE300€TOHHBIX 2JIEMEHTOB MPU
JCMCTBUU TOMEPEYHBIX CHJI B YCIOBHSIX OTHEBOTO BO3JIEHCTBHS MPOBOISIT HA OCHOBE
MoJieTH HakJIOHHBIX ceueHui o 8.1.31-8.1.34 CI1 63.13330.2018. I1pu a3Tom B popmynax
BMECTO 3HaueHUs D mpuHUMaroT 3Hadenue by (pucyHok 8.8), onpenensemoe no dpopmye
(8.2). 3HaueHust KOA((HUIUCHTOB YCIOBUNH PAOOTHI Yht U Yot MPHHUMAIOT IO CPEIHEH
TemIrepaType OeToHa ONEPEYHOr0 CEUEHHUS.

a, b a

N

Qy — .
b AT IN

Pucynok 8.8 - Cxema ycujimii npu pacuere xejie300eTOHHBIX 3J1eMEHTOB 110
HAKJIOHHOMY CeYeHHIO HA JIeliCTBHE MOoNepPeYHbIX CHJI IPH TPEXCTOPOHHEM
HarpeBe

Pacuem sicenezobemonnvix snemenmos na npoaaeﬂueaﬂue

8.30 Ilpu ogHOCTOPOHHEM BO3JCHCTBHUH IMOKapa CHU3Y pacdeT Ha MpOJaBIMBaHHUE
IUIOCKUX JKEJIe300€TOHHBIX 3JeMEeHTOB (TumT) mnpousBoasaT coryacHo 8.1.46 CII
63.13330.2018 ¢ y4eToM HOPMATHBHBIX COMPOTHUBIICHUH paCTSHKEHUIO OeToHa Rpyme U
MOTIePEeYHON apMaTypbl Ryt

VY4yer BIMAHUS BBICOKOTEMIIEPATYpHOTO BO3ACHCTBHS Ha OETOH MPOU3BOIAT IO
dopmyne (5.2). Ilpu srom 3HaucHHEe KOI(PGHUIMCHTa YCIOBHI pabOThl OeToHa Ha
pacTsDKEHUE TPU HArpeBe Ypit HMPUHUMAIOT M0 CpelHEeapU(PMETHUECKOMY 3HAUCHUIO
CpeIHUX TeMIlepaTyp HarpeBa OE€TOHaA 3JIEMEHTAPHBIX YYaCTKOB, Ha KOTOPbIE pa30MBaIOT
CCUCHHE TUTUTHI MO BBICOTE (PUCYHOK 8.9).

VY4er BAMSHUS BBICOKOTEMIIEPATYPHOTO BO3JCHCTBHS Ha TOMEPEYHYIO apMarypy
npou3BoAT 1o Gopmysie (5.9). KoaddummeHT ycmopuii paboThl apMaTyphl IPU HarpeBe
Yst IPUHUMAIOT 110 Ta0nuIe 5.6 7151 MaKCUMATFHOTO 3HAUEHUS TEMIIepaTyphl OMEPEUHOM
apMaTryphbl.
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1 — pacueTHOE MOIIEpEYHOE CEUEHHE; 2 — KOHTYP PaCYETHOTO IIOIIEPEYHOTO CCUCHHUS;
3 — TemnepaTypHasl KpuBasi HarpeBa O€TOHa 10 BBICOTE IIUTHI; 4 — CpeHss TeMIepaTypa
3JIEMEHTAPHOI'0 Y4acTKa; 5 — NMpaMKia MpoJIaBIUBaHUS

Pucynok 8.9 — YcjioBHast MoJieJIb /IJIsl pacyeTa IJMTHI HA MPOJaBJIMBAHUE NIPH
O/ITHOCTOPOHHEM OTHEBOM BO3/1€CTBHMU CHHU3Y

CraTnyecku HeoNpeacauMbI€ KOHCTPYKIINH

8.31 B crartuyecku HEONMPENEIMMBIX H3THOAEMBIX JJIEMEHTaX W3 MOHOJUTHOTO
xese300eToHa (TuMTax, 0ankax, puresisix U KoJIOHHaX) Ipeiesl OTHECTOMKOCTH 0 OTEpe
Hecylle crnocoOHOoCcTH R HeoOXxoaumo ompenensiTh C y4EeTOM >KECTKOCTH Y3JI0B
COTIPSUKCHMSI DJIEMEHTOB M CHEIU(PUKKA CXEeM pas3pylieHus. B  MHOTrompojeTHBIX
MHOTOATXHBIX 3/IJaHUSX M COOPYKCHHSIX MPH JIOKAJTHLHOM TOkKape B OJJHOM MPOJIETE WIIN
Ha OJHOM JTa)K€ B3aUMOJEUCTBHUE OTIEIbHBIX MOHOJUTHO COTPSKEHHBIX 3JEMEHTOB
MO’KET IPUBOJUTH K BOSHUKHOBEHUIO IOMOJHUTENBHBIX YCUIIMI B IPYTUX MPOJIETax, Iae
HOKap HE MPOUCXOIMIL.

8.32 VYcwius B CTaTUYECKU HEONPEETUMON KOHCTPYKIIMKA OT Harpy3Kd U OTHEBOTO
BO3JICHCTBUSI MPU TIOKape OMPENESIIOT o0 (opMysiaM CTPOUTENFHON MEXaHMKH KaK B
YIPYTOW CUCTEME.

[TepemerieHuss B OCHOBHOM CHCTEMe, BBI3BAHHBIC BO3JICHCTBUEM TEMIICPATyPhI B 1-M
HaIPaBJICHUH, PABHBI

l 1 l
Aj= zf M; (;) dx+2f N;&sdx , (8.37)
0 tx 0

rae M; u N — usrubarornuii MOMEHT 1 IIPOJI0JIbHAS CHJIa B CCUSHHUH X-3JIEMEHTa OCHOBHOM
CHCTEMBI OT JCHCTBHUS B I1-OM HAlpPaBJICHUH COOTBETCTBYIOIICH €TUHHUYHON
CHIIBI,
(1/1), & — TEMITEpaTypHBIC KPHBH3HA U AcPOpMAIIUs X-2JIEMEHTA, BHI3BAaHHBIC OTHEBBIM
BO3/ICHCTBHEM.
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8.33 TemmepaTypHbIii H3rHOAIOIINI MOMEHT OT HEPABHOMEPHOT'O HarpeBa Mo BhICOTE
CeueHHsl dJIEMEHTA, 33JIeJIaHHOI0 Ha OINOopax, a TakkKe B 3aMKHYTBIX pamax KOJBIEBOTO,
KBaJpaTHOTO ¥ MPSIMOYTOJBHOIO OYEpTaHWi, HMMEIOIUX OJMHAKOBOE CEUYCHHE,
OTIPEIeNISIOT 1o (hopMmyIie

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

rie (1/r); — TemnepaTypHasi KpUBU3HA;
D — ’xecTKOCTh ceueHusl B MPEACIbHON 1O MPOYHOCTH CTAUH.
[IpononbHbIe TemMmeparypHbie AepopMalud B KEJIE300€TOHHOM 3JIEMEHTE MOTYT
BbI3bIBATh HANpPSDKEHHUS CKaTUg I[P HECMEIIAeMbIX OlopaXx M  yBEIUYEHUE
AKCIICHTPUCUTETA CKUMAIOIIEH CHIIBI B KOJIOHHAX OT TEMIIEPATYPHOTO YJIMHEHUS] PUTEJIS.

8.34 B nnemeHTax CTaTHYECKU HEOIPEACIUMBIX KeIe300€TOHHBIX KOHCTPYKIIHA OT
CUJIOBBIX M OTHEBBIX BO3JIEUCTBUU MPOUCXOJIUT MepepachpenesieHre ycuaui. Pacuer B
YOpYro cucteme siBisieTcsl 0a30BbIM JJIs yUeTa MepepacnpeesieHus] YCUIHK METOI0M
MPEAEIbHOTO PaBHOBECHSI.

[lepepacnpenenenue yCuiui IpOUCXOAUT OT Pa3BUTHUS MIACTUYECKUX Jepopmariuii
apMatypbl B 0eToHEe, 00pa30BaHus U PACKPHITUS TPEIIMH B MOMEHT UCUYEpIaHus HeCylen
CIIOCOOHOCTH 3JI€MEHTa CHCTEMbl. YCHIHUS B KAXKIOM DOJEMEHTE KOHCTPYKIIHH
OTpaHUYCHbl MPEJEIbHBIMU YCIOBUSMH, C JOCTHXKEHHEM KOTOPBIX AePOopMalud 3THX
AJIEMEHTOB MOTYT 3HAYUTEJIBHO BO3pPacTaTh, OOpPA30BBIBAS IUIACTUYECKUE IIAPHUPHI.
[InacTuueckre mWapHUPHI MPEBPAIMIAIOT CTATUYECKU HEONPENEIMMYI0 KOHCTPYKIIUIO B
CTaTUYECKHU OIpPECINMYI0, B KOTOPOH pocT aedopmaluii mpoucxoauT 0e3 Bo3pacTaHus
ycunui. CTaTHUYeCKH HEONPENeIMMYI0 KOHCTPYKIHIO B COCTOSIHHHM MPEIEIbHOTO
pPaBHOBECHS CIIEYET NPEACTABIATh PA3/ICICHHOW HA YaCTH IUIACTUYECKUMHU IIIAPHUPAMH.

8.35 B cratmuecku HeompemeIMMOM H3THOAeMOM >KeJIe300€TOHHOM JJIEMEHTE,
3aJIeJJaHHOM Ha OIopax, OT OJHOCTOPOHHETO OIHEBOI'O BO3JECHCTBUS CHHU3Y BO3HUKAET
OTpULIATEIbHBIN TeMIepaTypHblii MOMEHT M, KOTOpBIA TPUBOAUT K OOpa30BaHUIO
MJIACTUYECKUX IIAPHUPOB (TPELIMH) HA ONOpax, IJl€ MOMEHTbl OT Harpy3ku u
TEMIIEPaTypHOTO Meperaa Mo BEICOTE ceYeHUs: CyMMuUpytoTest (pucyHok 8.10).
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@ — MOMEHT OT PaBHOMEPHO pacIipe/lelIeHHON Harpy3ku; 6 — TeMIepaTypHbIii MOMEHT OT OTHEBOTO
BO3JICHCTBUS; 6 — MOMEHTBHI, IEUCTBYIOIINE B AIEMEHTE Nepe]] 00pa30BaHUEM MEPBBIX MIIACTHYECKUX
LIApHUPOB Ha OMOPAX; 2 — CYMMapHbI MOMEHT IIpU 00pa30BaHUU IJIACTUYECKOIO IIApHUPA B
poJjeTe

Pucynok 8.10 — MoMeHTBI B CTATHYECKH HEONpPeAeTUMOM dJIeMeHTe

8.36 TemriepaTypHbIe yCHIIHSI BIUSIOT Ha 00pa30BaHUE TUIACTHYECKUX IIIAPHUPOB, HO
3HAYEHHMS TEMIIEPATYPHBIX MOMEHTOB CHUXaKOTC Ha 50 % n3-3a pa3BUTHS NIIACTUYECKHUX
nedopmanuii OeTOHA W apMaTyphl, HArpeThbIX N0 BBICOKHUX TeMmmeparyp. MoMeHT
o0pa3oBaHus MIIACTUYECKOTO MIAPHUPA HA OTOpPE ompeesseTcs no Gopmyne

Mom = Mo + 015Mt, (839)

rie Mow, — MOMEHT 00pa30BaHus OTMIOPHOTO MJIACTUYECKOTO MIAPHUPA,
M, n M; — onopHble MOMEHTBI OT HArPY3KU U HAarpeBa COOTBETCTBEHHO.

B mposiere MOMEHT OT Harpy3Kd CHIKAeTCsl M3-3a 00pa30oBaHMs TEMIIEPATYpPHOTO
MOMeHTa JApyroro 3Haka. [locie 00pa3oBaHMsS OMOPHBIX IUIACTUYECKUX UIAPHUPOB
&KeJIe300€TOHHBIN 3JIEMEHT MPEBPAIAETCS B CTATUYECKU ONMPEIETUMYI0 KOHCTPYKIIMIO.
TemnepaTypHblii MOMEHT B MpOJIET€ YMEHbBINAETCS, U OCTAETCA TOJbKO MOMEHT OT
Harpy3ku. [lonHoe pa3pyleHue 35eMeHTa MIPOUCXOAUT MPU 00pa30BaHUHU TIIIACTHYECKOTO
[IapHUpPA B CEPEAMHE MPOJIETA, KOTAa Pe3KO YBEJIIMYMBAIOTCS TIaCTUYECKHUE AepopManiuu
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apMatypbl npu 0ojiee BBICOKMX 3HAYCHMSX HArpy3Kd W TEMIEpaTypbl HarpeBa, yeM B
CTaTHUYECKHU ONpEAETUMON Oalke.

8.37 CHuxeHue IpOYHOCTH ONOPHBIX CEUYEHUH MTPOUCXOIUT U3-3a IIPOrPEBA CHKATOTO
0eToHa M apMaTypbl 10 BBICOKUX TEMIIEpPaTyp.

[Ipy TpexcTOpOHHEM HArpeBe ONOPHOTO CEUEHUS CTaTHUYECKU HEOIPEAETUMBIX
Oamok OETOH CKaToOW 30Hbl HUKHEM M OOKOBBIX TIpaHEH CEueHHus, HarpeTblil 0
TEMIEPATyphbl BbIIIE KPUTHUYECKOW, BBIKJIIOUAETCS M3 paboThl. IIpoyHOCTH OMOpPHBIX
CEYECHMI1 CHH)KAaeTCs, B OCHOBHOM, 3a CUET HarpeBa OETOHA CKATOW 30HBI 10 KPUTHYECKOM
TEMIIEPATyphbl U, BCIEJACTBUE ITOTO, YMEHBIICHUS pabodeil BBICOTHI CEUYEHHUs (PUCYHOK
8.11).

['myOuna nporpeBa 6eToHa a; 10 KPUTUIECKOW TEMIEpaTyphl y HarpeBaeMbIX IpaHei
cedeHus OaJIKi HaXOJUTCs 10 PUCYHKY 5.1.

b
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Pucynok 8.11 — Cxema ycujimii 4 31opa HaANpPsi>keHU B OMIOPHOM CeYeHUH,
HOPMAJILHOM K NMPOJA0JbHOH 0CH H3rn0aeMoro cTaTH4ecK HeornpeaeTuMoro
7KeJ1e300€TOHHOT 0 JJIeMEeHTA, MPU TPEXCTOPOHHEM 000TpeBe C:KATOi 30HbI MPHU
no’kape U pacuere OrHeCTONKOCTH

8.38 IIpoyHOCTh MPOJIETHBIX CEYEHUI CHIDKACTCS OT HArpeBa PaCTSIHYTOW apMaTyphl
10 KPUTUYECKOU TEMITEPATYPHL.

Pa3pymienne cedyeHuid MpOUMCXOAUT OT CHUKEHHSI HOPMATHBHOIO COIPOTHBIICHUSA
HarpeTo apMartypsl 10 pabouux HanpspkeHui. [IpekaeBpeMeHHOTo pa3pyIIeHHsl CKaToM
30HBI IPOJICTHBIX CEUCHM /10 Havasla yBeIUYCHUS TIJIaCTUUECKuX Je(opMaliuii apMaTypsl
HE IPOMCXOJUT, TAK KaK OHA HAXOJUTCS MO/ AEHCTBUEM MEHBIIINX YCUJINHI, YEM JI0 HaYaia
OTHEBOTO BO3ACHCTBUS. [IpOYHOCTH MPOJIETHBIX CEYEHUN CTATUUYECKU HEOMPEACITUMBIX
KeJIe300€TOHHBIX OaJIOK TMPHU TPEXCTOPOHHEM OTHEBOM BO3JEHCTBUU BBIUUCIAIOT IO

dopmyie (8.10).

8.39 Ilpenen OrHeCTOMKOCTH MO TMOTEpPEe HECyIIeW CrmocoOHOCTH R craTmdecku
HEOIPEACITUMOT0 H3TH0AEMOr0 JIEMEHTa 00ECTICYNBACTCS TTPH BBHITIOJTHEHUH YCIIOBHI:

B IIPOJICTHOM CEUCHUHU
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Mn SMuIt,t, (840)

rae M, — HOpMaTUBHBIN M3rMOAIONINI MOMEHT OT BHEIIHEW Harpy3ku (TIOCTOSIHHOW U
BPEMEHHOM JIJTUTEITLHOM );
Mutt — Hecymas CIOCOOHOCTh IKEIe300€TOHHON KOHCTPYKIIMM TIPH  TIOKape
JUIMTEIIBHOCTBIO, PABHOM 3HAYEHHUIO NPEAEia OTHECTOMKOCTH IO IMOTEPE HECyLIeu
crocobuoctH R;

B OTIOPHOM CEYECHHHU

M, + 0,5M:t < M, (8.41)

rae M, — HOpMaTUBHBIM MOMEHT OT BHEUTHEH HArpy3KU B OTIOPHOM C€UEHUHU (TIOCTOSIHHOM
Y BPEMEHHOW JNTUTEIILHOMN);
M; — TeMIepaTypHbIi H3THOAIONTNI MOMEHT, OpeIesieMbIH 1o dhopmyite (8.38).

8.40 ITpu mpOeKTHPOBAHMH CTATHYCCKH HEOMPEACTUMBIX H3rH0aEMbIX KOHCTPYKITUH
IpeJie OTHECTOMKOCTH 10 TIOTEePE HEeCYIel CITOCOOHOCTH R pacCUMTHIBAIOT CIICIYIOIIMM
obpazom.

8.40.1 YcTraHaBIMBarOT BUI OTHEBOTO BO3ACHCTBYSI HA HECYIITUH AJIEMEHT U 3HAUCHUE
HOPMHPYEMOTO IpeJiesia OTHECTOMKOCTH IO MOTepe HECYIIeH CIIOCOOHOCTH.

8.40.2 13 cratnyeckoro pacducTa 1 KaKA0T0 3JICMCHTA OT ﬂGﬁCTBHH HOPpMATHUBHBIX
IMIOCTOSAHHBIX M BPCMCHHBIX [UIMTCIBHBIX HAIrpy30K HAXOIAT HX HeOar OIIPUATHOC
COUYCTaHUC.

8.40.3 TermmoTeXHUYECKUM PacueToM WIIM MO NpuiiokeHusiMm A u b ot BoznelcTBus
CTaHAAPTHOTO TMOXKapa JUIMTEIbHOCThIO (B MHHYTax), COOTBETCTBYIOIIEH 3HAYEHUIO
HOPMHPYEMOTO TMpEJeia OTHECTOMKOCTH, HAaXOIAT 3HAYEHUsS TEeMIlepaTyp HarpeBa H
KO3(PUIIMEHTOB yCIOBHM pabOTHI 0€TOHA M apMATYpPhI B IONEPEYHOM CEYEHUH PJIEMEHTA.

8.40.4 Tlpom3BoAsT pacyeT MO MPOYHOCTH MPOJETHOTO CEUYCHHUS DJIEMEHTa W3
ycnoBust (8.40). Ecnm ycnmoBue TPOYHOCTH MPOJIETHOTO CEYEHUSI COOJIIOJACTCS, TO
MPOU3BOSAT PacyeT MO MPOYHOCTH AJI1 OIOPHOTO CEYEHHMSI SJIEMEHTA.

8.40.5 OmpenensitoT TemMnepaTypHble MOMEHTHI B OMOPHBIX CEUEHUAX M3THO0AeMBIX
AJIEMEHTOB, CYMMUPYIOT UX C MOMEHTAMH OT Harpy3Kd U MPOBEPSIOT YCIOBHE MPOYHOCTH
oropHoro ceueHus (8.41).

8.40.6 Ecmm ycnoBusi mpounoctu (8.40) u (8.41) BBIMOMHAIOTCS, TO TMpeaen
OTHECTOMKOCTH CTAaTUYECKH HEOMPEACIMMOro 3JieMeHTa olecriedeH. Ecnmm omno u3
YCIIOBHM HE BBIMOJHIETCS, TO MPOMU3BOAAT TEpepacyeT OTHECTOMKOCTH C BHECCHHEM
M3MEHEHUN B KOHCTPYKIIMIO CEYCHUS DJIEMEHTA, JJISi KOTOPOro yCIOBHE MPOYHOCTU HE
BBITIOJTHSACTCS (ITyTeM YBEIWYEHUS TOJIIUHBI 3alIUTHOTO CJIOS, THaMeTpa apMaTyphbl U

T.JIL.).
8.41 B oOmemM ciydae pacdeT IMpejeia OTHECTOMKOCTH M0 TOoTepe Hecyllei
CIIOCOOHOCTH CTaTHYECKH HEOIPEACTUMON KOHCTPYKIIMH OCYIIECTBIISETCS METOAOM

IMPEACIbHOTO PaBHOBCCHA B 3aBUCUMOCTH OT CXEMBI pa3pylICHUS CUCTEMEI B IICJIOM, KOT' 1d
OHa IMPCBPATUTCA B KWHEMaTUYECKUN MEXaHHU3M.
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8.42 Ilpu pacuere Ha MPOYHOCTH CEUCHUH KEIE300€TOHHBIX JIEMEHTOB B YCIOBHUSIX
OTHEBOTO BO3/ICHCTBUS BO3MOXHO IPUMEHEHHE METO/]a KOHEUHBIX 3JIEMEHTOB.

Hecymyro criocoOHOCTh DJIeMEHTa B HOPMaJTbHOM PacyeTHOM CEUYCHUU OMPEIEISTIOT
CYMMOH HECYIIeH CIMOCOOHOCTH OTHCIBbHBIX KOHEYHBIX JJIEMEHTOB (OCTOHHBIX U
apMaTypHBIX), Ha KOTOpble pa3zouBaercsi cedeHue. OIlleHKa Hecyled CHOoCOOHOCTH
KaXXI0r0 dJeMeHTa (OETOHHOTO W apMaTypHOI'0) OCHOBBIBACTCS HA TIPEIBAPHUTEIHLHOM
BBISIBJICHUH CTENIEHU W3MEHEHHUsS MPOYHOCTHBIX U Je()OPMATUBHBIX CBOHCTB OCTOHA U
apMaTypbl B CEUEHHH pPACCMaTPUBAEMOI0 OJJIEMEHTAa NpPH 3aJaHHOM JIMTEIHbHOCTU
TEMIIEPATYPHOTO BO3JICHCTBUS B YCIOBHSIX CTaHAAPTHOTO Moxkapa. [Ipu 3ToM mpodHOCTb
u 1eopMaTUBHOCTH OETOHA U apMATYpPhI B KaX/JI0M KOHEUHOM 3JIEMEHTE YCTaHABIMBAIOT
Mo TEeMIepaType B IEHTPE DJJIEMEHTa, KOTOPHIH OJHOBPEMEHHO SBISETCS Y3JI0M
KOOPJMHATHON CETKH, HAKJIaJbIBAEMON Ha IOMEPEYHOE CEUEHHUE KOHCTPYKIUHU TIpU
OTIpe/IeTICHUH TeMIIEPaTypHOro MoJis o 6.2.

B pacuete yunThIBaroTCs TOJIBKO KOHEUHBIE OETOHHBIE 3JIEMEHTHI, PACIIOJI0KEHHBIE B
ckatoil 30He. KoHeuHble apMaTypHBIE 2JIEMEHThI YUUTHIBAIOTCS IOJTHOCTHIO, HE3aBUCHUMO
OT PacIOJIOKEHHSI B CKATOW WM PACTSIHYTOM 30HaX CEYECHHUS.

Bricota cxaToil 30HBI CEYEHHsS] B MEPBOM MPHUOIMKEHUU 33Ja€TCS 3HAYCHHEM,
paBubiM (0,4-0,5)ho, 1 B nanpHeiimemM KOpPEeKTUPYETCs HA OCHOBE YCIIOBHS MPEACTHHOTO
paBHOBECHsSI KOHCTPYKIIMM B pPaccMaTpUBAEMOM IIPOMEXKYTKE BpPEMEHHU BO3CHCTBUS
CTaHJIapTHOI'O TEMIIEPATYPHOTO PEXXHUMA MOKapa.

8.43 Ilpm mpoBepke TMPOYHOCTH CEUEHUH CTATUYECKH  HEOIMPEACTUMBIX
XKEJIe300€TOHHBIX 3JEMEHTOB B YCJIOBHSX OFHEBOIO BO3ACHCTBUS JOMYCKAaeTCs
WCIIOJIb30BaTh YIPOIIECHHBIM METOJ pacueTa, KOrja B CEUEHUH KEJIE€300€TOHHOTO
AJIEeMEHTa HE YYUTBIBAETCA CIIONM OETOHA, HarpeThlid CBBILIE KPUTUYECKOM TEMIIEpaTyphl
HarpeBa O0etoHa 1o 8.7.

8.44 B mO3IEMEHTHOM pacueTe OTHECTOMKOCTH BO3JACHCTBHE TEMIIEPATYPHBIX
nedopMalvii  yYUTHIBAETCS TOJBKO B TOMEPEYHOM CEUYCHUHM BCJICACTBUE TOSIBICHUS
TEMIIEPATYPHOTO TPaAUEHTa OT HEPABHOMEPHOTO HArpeBa IO TOJIIMHE KOHCTPYKLHM, a
BO3/IEHCTBUEM OCEBOTO WJIM TNIOCKOCTHOTO TEMIIEPATYPHOTO pACIIMPEHUS PEHEOPETaroT.
['pannyHbIe yCIOBUS HA ONOPAX U B MPOJIETaX KOHCTPYKIUN CUUTAIOTCS HEM3MEHHBIMU B
TEUEHHUE BCEro MokKapa U MPUHUMAIOTCS U3 CTATUYECKOrO pacyeTa KOHCTPYKIUN Mpu
HOpPMaJIbHOM TeMIiepatype (MMPOEKTHBIC YCUITHS).

Pacuem naumur 6e36a10unozo nepeKkpovlmusl

8.45 Jlns 6e30an04yHOro Kejae300€TOHHOTO MEPEKPHITUS B BHUJIE MJIOCKON IUTUTHI
CIUIOIIHOTO CEYEHHsI C JKeCTKMM OINUPAaHWEeM Ha KOJIOHHBI, MPU OJHOCTOPOHHEM
BO3/ICUCTBUH MOKapa CHU3Y MPEJIesl OTHECTOMKOCTH OMPEAEIISIOT METOA0M IpeAeTbHOIO
paBHOBECHsI TyTEM pacdeTa MPOYHOCTH Ha U3JIOM IO IPOAOIBHON M TIOTIEPEYHOH MoJIocam
(pucyHok 8.12).
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a — ¢ 00pa30BaHMEM NapaIeIbHBIX KPAIO IUIMTHI INIACTUYECKUX IIAPHUPOB; 6 — ¢ 00pa30BaHHEM
NEePIEHAUKYIISPHBIX Kpalo MIIACTUYECKHUX IApPHUPOB; 1 — TMHEHHBINA IaCTUYECKUI apHUP OKOJIO0
KOJIOHH C PAaCKPBITHEM TPEIIWHBI CBEPXY IUIAT; 2 — JIMHEHHBIN MJIACTUYECKUN IIAPHUD B CEPEIIHE

IIPOJIETA C PACKPBITUEM TPEILMHBI CHU3Y IIJIUTBI

Pucynok 8.12 — Cxema u3jioMa JIMTHI B 0€302,109HOM NePEeKPbITHH NMPH
O/IHOCTOPOHHEM BO3/1eiCTBUU MOKAPA CHU3Y

IIpu pacuere Ha HU370M OTAEIBHOM MONEPEYHOM WM MPOJOJIBHOU IMOJIOCHI ILUIUTHI
OpeanojaraeTcs, 4ro B paccMaTpUBAaEMOM MoJoce IUIMThI 00pa3yroTcs JUHEHHbIE
IJIACTUYECKUE IIapPHUPBI, MApAJUICIbHBIE OCH JTOM TMOJOCHI: OJWH JIMHEHHBIN
IJJACTUYECKUN IApHUP B IPOJIETE C PACKPBITUEM TPEIIHUHBI CHU3Y IUIATHI U 10 OJTHOMY
JMHEWHOMY IJTACTUYECKOMY IIAPHUPY Y KOJIOHH C PACKPBITUEM TPEIIMH CBEPXY ILINTHI.

B KOHCOJIBHOM CBECE IUIATHI, BBICTYIIAKOIIEM 32 KPAWUHUHI psAJl KOJOHH, IPUHAMAETCS,
YTO TUTACTUYCCKUH IIApHUP He 00pa3yeTcs, eciu cBec korcou He 6onee 0,251;. Ecim cBec
KOHCOJIH OOJIBIIIE, TO MPOU3BOIAT JOTIOTHUTEIBHBINA pacueT 1mo ¢hopmyse (8.42) Ha uzinom
IJIUTHI Y KOHCOJIM KOJIOHH € 00pa30BaHUEM JOMOJHUTENBHOTO TUIACTHYECKOTO MIApHUPA,
NapaJJIENbHOTO KPAK0 NEPEKPBITHUS.

JIns KOHCTPYKLMH, CUMMETPUYHBIX OTHOCUTEIBHO CEPEIHUHBI pPacCcMaTpUBAEMOU
II0JIOCHI, TPOBEPKY IIPOYHOCTH CPEIHUX ITAHEJIEN BEAYT U3 YCIOBUSA

ql(l; — ZC)Z
8

rae (| — MHTEHCUBHOCTh HOPMATUBHOM MOCTOSIHHOW M BPEMEHHOM JUIUTEIIbHON HArpy3o0K,
PaBHOMEPHO pacCIpeAeNIeHHbIX M0 Tojioce Ha 1 mor. M ¢ KoddduimeHTom
neperpysku ys = 1;

l1, 2 — paccrostHus MEXIY PsAAaMU KOJIOHH B MEPIEHAMKY/ISIPHOM HAIPaBICHUH M BIOJb
paccMaTpuBaeMoii o10CkI (pucyHok 8.12);

< 0,5RspAg2; + RontAs121 + 0,5R A2, (8.42)
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C — PacCTOsSIHUE OT KpalHUX IIACTUYECKHUX IIAPHUPOB 10 OMKAMIINX K HUM PSJIOB
KOJIOHH;
Ag, A'g — muiomaau BepXHEW pacTSIHYTOW apMaTypbl B JIEBOM M IPABOM OIOPHBIX
IJIACTUYECKUX IAPHUPAX B MIpeIeiaX OHOU IUTUTHI,
As1 — TJ0IAab HIKHEHW pacTSIHYTOM apMaTypbl B CPEAHEM IMPOJETHOM IJIACTHYECKOM
HIapHUpPE B MIpeiesiaX OHOM IUTUTHI,
Zi, 71, Z'| — TUIEYM BHYTPEHHEW Maphl CUJI B JIEBOM, CPEIHEM U IMPaBOM IUIACTHUECKHX
[IAPHUPAX COOTBETCTBEHHO, KOTOPBIE OMPENETIIOT 1o (hopmyie

1= ho - O,5Xi,t, (843)

IJIE BBICOTA CXKATOM 30HBI B IMPABOM W JIEBOM OIOPHBIX IUIACTHYECKUX MIAPHHUPAX
omnpenensercs no Gpopmynam

Xe, = RsnAsI .
bt Rbntlz ,
B dopmyie (44) Rpne onpenensror o ¢opmyite (5.1), mpuHuMas 3HaAUYCHUS Yt 11O

Tabaue 5.1 B 3aBUCUMOCTH OT cpeiHel TeMIepaTypbl O€TOHA C:kaToi 30HkI. JlomyckaeTcs
3HAYCHUE Ypt IPUHUMATH PABHBIM ¢IMHHUIIC TIpU 3aMeHe No Ha hg;, KOTOpOE OMPEACIIAIOT 1O

!

!
_ RsnAsI
XLt

- (8.44)
Rbntlz

dopmyie (8.9).
BricoTa cxxaTol 30HBI B CpETHEM MPOJICTHOM IJIACTHYECKOM IAPHUPE paBHA
Rt A
snts1
X1p = ———. (8.45)
Rbntlz

B dopmyne (8.44) Rsy onpenenstor o ¢popmyie (5.5), mpuHuMas 3HaUYEHUS st 1O
Tabymile 5.6 B 3aBUCUMOCTH OT TeMIIEpaTyphbl apMaTyphl HA YPOBHE €€ OCH.

Temnepatypy 6eTOHa U apMaTypbl ONPEACNISIOT TEIJIOTEXHHUYECKUM PacueToOM WU
1o npuioxkeHusiM A u b a1 TpedyeMoro npejesia OorHeCTOHKOCTH.

Eciu ycnmoBue (8.42) BoimonHseTCs, TO TpeOyeMblil mpeaen OTHECTOWKOCTH
obecniedeH. CxaTyro apMaTypy B IUTACTUYECKUX IIAPHUPAaX HE YUYUTHIBAIOT.

[Tpu npuMeHeHn KBaApaTHBIX WK MPSMOYTOJIBHBIX B IJIaHE KAMUTEJICH C HAKJIOHOM
HIKHEW 4YacTH KaluTenu He MeHee 45° pacdyeT Ha H3JI0M IUIMT IPOU3BOIAT INPH
pacrojOKEHUN OMOPHBIX IJJACTMUECKUX ILIAPHUPOB IO MECTy IepesioMa OuepTaHUs
kanuteneit. [Tpu atom B popmyite (8.42) snauenue ¢ = I/ 2, rae Ik — nnuna xanuTenu.

Ilnumwi, onepmuie no konmypy

8.46 Ilpu OAHOCTOPOHHEM OIHEBOM BO3JEHUCTBUM CHU3Y OTHECTOMKOCTH ILJTUT
MEPEKPHITHS, pabOTAIONIMX B JABYX HANpPABICHUSIX U MOHOJIMTHO CBS3aHHBIX C OallkaMH,
ONpEAENA0T KUHEMAaTHUYECKUM  CIIOCOOOM  METOAa  MPEAeNIbHOTO  PaBHOBECHUS.
[IpeanonararoT, 4TO IUIMTA Pa3iaMbIBAETCA HA IUIOCKUE 3BEHbS, COEAUHEHHBIE MEXIY
CO0OM TIO JIMHUSIM M3JIOMA TUTACTUYECKUMU MapHUpaMu (pucyHok 8.13).
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a — cXxeMa U3J0Ma IUTUThI; 6 — HallpaBJIeHUs JeHCcTBUS IpeAeIbHbIX MOMEHTOB; 1 — 4 — HoMepa
3BeHbEB; 1', 2' — mapHUPHI COOTBETCTBEHHO MPOJICTHHIE U OTIOPHBIC

Pucynok 8.13 — K pacyeTry nJjMThbl, ONIepTOii M0 KOHTYPY

[Ipn paBHOMEpPHO paclpeeseHHOM Harpy3ke M HEM3MEHHOM IO JJIMHE IpOoJeTa
apMUPOBAHUHU MPEET OTHECTOUKOCTH IJIUTHI ONPEAEISAIOT U3 YCIOBUS

ql
12
rae |; u |, — MeHbIMiA 1 0OIBIINI IPOJIETHI IUTUTHL,
( — HOpMATHBHAs MTOCTOSIHHAS JUINTENILHAS M BPEMEHHAs paBHOMEPHO pacIpeaciieHHast
Harpy3ka Ha 1 M? ILIUTEL
MOMEHTBI B IIPOJIETE IUIUTHI OMPEAEIIAIOT 10 (HOpMyIaM

E = As1Rene121; M_z = As3Rsne22;. (8.47)

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

MomeHTBI Ha oriopaXx IUIUTHI OMPEAEIIAIOTCS o (hopmyiam

My = AgRsuz;, My = AsuRsnnzi
— , — , (8.48)
My = AgRguz;; My = AgRsnuzy,
rie Ag — IUIOIANb CCUCHMS CTEP)KHEH, IepeceKaroldX IIPONETHBIC ILIACTUYCCKHE
IIIAPHUPBI, HAPAILIEIBHBIX KOPOTKOIN CTOPOHE IIHTHL;
Asp — TO e, JUIsl CTepIKHEH, apaiIedbHbIX JUIMHHON CTOPOHE TLIHTHI;
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Ag — TIOmMANb CEYSHHSI PACTSIHYTOW apMaTyphl, PACIIOIOKEHHON BIOJIb TipoiieTa lp, B

ceuenud |—I;

A's — oAb CCUCHUS PACTSIHYTOM apMaTyphbl, pacio0KEHHOHN B0 IposieTa Iy,
B ceuenuu ['-I';

Ag)| — TUIOIIAIb CEUCHUS PACTIHYTOM apMaTyphl, PacloI0KEHHON BI0JIb IposieTa || B
ceuenud [1-11;

A’ — TIoIab CEYCHUS PACTAHYTOW apMaTyphl, paclooKEeHHOW BII0JIb TiposieTa |,
B ceuenuu II'-II';
71, Zp — TUIEYM BHYTPEHHUX TMap CHJ B TPOJETHBIX IUIACTUYECKUX IAPHUPAX,
BBEIYUCIIOTCSA 10 GopMmyie (8.43), B KOTOpOH X1 OMPEAeTsoT 1o dopmyse
(8.45), a npu BeramcneHuu x, B hopmysie (8.44) sHaueHus Ag; 3aMEHSIOT Ha Agy,
|2 Ha | 1,
Z,, Z', Zy, Z'yn — TIeYM BHYTPEHHHMX IMap CHJ B OMOPHBIX IUIACTHYECKUX ITapHHUpAX,
BBIYUCIIAIOT IO Gopmyrie (8.43), B KOTOpOH x| U X'| onpenensior no hopmyse
(8.44). Tlpu BerumcineHuu Xy ¥ X' B (opmyine (8.43) snaueHus Ag u A’
3aMEHSIOT COOTBETCTBEHHO Ha Ag 1 A'yy, 3Hauerue |, Ha lg.

[Ipu onpenenenuun 3Ha4eHU As1 U Asp CTEPKHH, OTOTHYTHIE WU OOOpPBaHHBIE 10
NepeceveHusl C MPOJIETHBIMU IIAPHUPAMHU, HE YUUTHIBAIOT (pucyHOK 8.14), a 060pBaHHbIE
WM OTOTHYTBIE TOJILKO Y OJTHOM M3 OMOP M MEPECEKAIOIINe MPOJIETHIE MAPHUPHI OJTHUM
U3 KOHIIOB BBOJIAIT B PACUET C MOJOBUHHOM ILJIOMIA]IBIO.
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1 — nuHus oOpbIBa WM OTrHba CTEP)KHEH; 2 — He yUYUTHIBaeMble B paboTe CTepKHU
Pucynok 8.14 — K onpenejieHu10 As; u As2 11l IJINTHI, 3allleMJIEHHOI 10 KOHTYPY

Eciu apmartypy oOpbiBatoT (0Tru0aroT) Ha PAacCTOSIHUM @1 OT IJIMHHOW M @2 OT
KOPOTKOH CTOPOH, HEOOXOJUMO JTOMOJHUTEIHFHO MPOU3BOAUTH MPOBEPKY IO HECYIIEH
CIIOCOOHOCTH IUTUTHI IIPU U3JIOME 110 CXEMe, IPUBEICHHON Ha pucyHke 8.15, u3 ycnoBus

q (lll2 — lLa, + %alaz) < 2My + M+ My + 2M_2+M_“+M”, (8.49)

a az

rae M; = Rgpp1As1Zs1 5 My = RepepAgrZ;
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Agq, A, — TIIOMIAINA AOXOASUIEH 10 OMOP YaCTH PACTSIHYTOW apMaTypbl, MapajleabHON
COOTBETCTBEHHO KOPOTKOU U JJIMHHOW CTOPOHAM IUIUTHI.

Ecim  ycnoBue (8.46) wmm (8.49) coOmomarorcsi, TO TpeOyeMbId Ipeaen
OTHECTONKOCTH TUTMTHI 00ECIICUEH.

1

l>

Pucynoxk 8.15 — Bo3mo:kHas1 cxeMa U3/10Ma IUTUTHI IPU 00pbIBe WM OTrHbe
apMaTypbl

HOTepI/I NMpeaABapuUTC/IILHOI0 HANIPSKCHUSI B apMaType€ PN Harpese

8.47 Ilpu BBICOKOTEMIIEPATYPHOM HAarpeBe BO BpeMs IOKapa MPOUCXOSIT
JOTOJHUTENBHBIE  TIOTEPU  NPEABAPUTENBHOIO  HANpPSDKEHUS B apMarype  OT
TEMIEPATypHON yCaJKu U TNOJ3ydyecTH OETOHa Ha YPOBHE MPOJOJIBHON apMaTyphl,
penakcalMyu HanpsbKeHW B apMaType MpH  HarpeBe, pPa3HOCTU TeMIEPaTypPHBIX
nedopmanuii 6eToHa W apMaTtypbl W CHIDKCHHS MOJYJSA YOPYrOCTH apMaTypbl TpH
Harpese.

VY4eT JONOJHUTENBHBIX MOTEPh MNPEABAPUTENBHOIO HAIPSIKEHUS B apMarype
HEOOXOAUM TMpu pacueTe naedpopMandii W TOpU pElIeHUH BoOMpoca JajlbHEHIIero
WCIIOJIb30BAaHUs  M3rMOaeMbIX  3JIeMeHTOB  mociie moxapa (myskr 9.9  CII
329.1325800.2017).

[Ipu TemmeparypHOM BO3AE€HCTBMM OE€TOH Ha YPOBHE MPOAOJIBHOM apMaTypbl
MHTEHCUBHO MPOIpeBaeTCs, MPOUCXOIUT TeMIeparypHas ycaaka OetoHa. Jlepopmanus
TEMIIEpaTypPHOU YCaJKU TSAXKEIOro OETOHA Ja)e MpU KPaTKOBPEMEHHOM Harpese 0oJiblIIe,
YyeM T[pd HOPMAJIbHOW  TeMmrmeparype. 3HayeHUEe  JIOMOJHUTEIbHBIX  MOTEPh
MPEBAPUTENILHOTO HANpPSDKEHUST OT TEMIEpaTypHOMl ycaaku OeToHa MpH MoKape
JOITYCKAETCsl IPUHUMATh PAaBHBIM AGsp tsh = 40 MITa.

JIOIOTHUTENBHBIE TOTEPU  MPEABAPUTEIBHOIO HANPSIKEHHUS OT  peJlaKCaluu
HaNpsDKEHUM B apMarype NMpU HarpeBe 3a CYeT pa3BUTUA IJIACTHUYECKUX Aedopmanmii
3aBUCAT OT 3HAYCHMs HAIPSDKEHUM B apMmaType M TeMmilepaTypsl ee Harpesa. llorepm
MPEBAPUTEIILHOIO HAIpPSHKEHUS B apMaTrype OT peJlakcalluu HamnpsbkeHud 3a 1-3 u
Harpesa JI0MyCKaeTcsi IPUHUMATh PABHBIMU
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AGsp,t,]_ = 0,00 1 Ats ,Gsp, (8 50)

rae Aty — pa3HOCTb MeXAy TeMIlepaTypoill HarpeBa apMarypbl MpHU TOXKape W
TEeMIIepaTypoil Py HATSKEHUHU;
Osp — IIPEIBAPUTENILHOE HANpsIKEHUE B apMaType NMPUHMMAETCA C YYETOM BCEX
oTeph MPU HOPMAIBLHOU TeMIiepaType.
JloToTHUTENbHBIE  TOTEPU  MPEABAPUTEIBLHOTO  HANpPsDKEHHS OT  Pa3HOCTH
TEeMIIepaTypHbIX JepopMalinii 6€TOHA U apMaTypbl YUYUTHIBAIOTCS TOJILKO MIPU HArpeBe U
MIPUHUMAIOTCS PaBHBIMU

AGsp,t,l = ((Xst — (lbt) Ats Eg, (851)

r7ie 3Ha4YCHHUS KOA(PPUIIMEHTA Op OMPESISIOT 1o Taduuie 5.3, KodphUIreHTa o — 10
Tabmuie 5.7, Eg— mo ¢popmyiie (5.7) B 3aBUCUMOCTH OT TEMIIEpATyphl HArpeBa apMaTyphl.
B oxuta)xieHHOM COCTOSIHMM MOCIIE HarpeBa JOMOTHUTENIbHbBIE TTOTEPHU MPEIBAPUTEIHLHOTO
HAmpsDKEHUS OT Pa3HOCTH TeMIlepaTypHbIX Jedopmanuii OeToHa W apMarypbl He
YUUTBIBAIOTCS, T. K. MPHU OCTHIBAHWU KOHCTPYKIIMHU IIOCJIE TMOXapa 3Th Jedopmaruu
00paTUMBL.

JloTIOTHUTENBHBIC TTOTEPH MPEIBAPUTEIIHFHOTO HATIPSDKCHUS B apMaType, BEI3BAHHBIC
OBICTPO HATEKAOIICH IMOJIByYECThI0O OCTOHA TPH HArpeBe, 3aBUCAT OT HANPSDKCHHH B
0eToHe Ha YpOBHE MPOAOJIBbHOM apmatypsl. X nomyckaercst npuHUMaTh paBHbBIMU 106y,
I'JIe Gpp — CKUMAIOIIIKE HANPSDKEHUS! B O€TOHE HAa YPOBHE MPOJI0JIBHON apMaTyphl.

B xene300eTOHHBIX KOHCTPYKIMSAX K3 OeTroHa kiaccoB B30 u Bblle, UMEIOMIUX
npeABapUTeNbHOE HampsbkeHue ypoBHed osy = (0,5 — 0,7) Rs, mocme moxkapa motepu

[IPEIBAPUTEIBHOTO HAIPSDKEHUS Gspt B CTEPKHEBOM apMaType OMYCKAeTCsl ONPEIEIATh
knaccoB 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 ITPOBOJIOYHOM apMmatype kinaccoB Bp1200 — Bp1500 n kanataon K1400, K1500
osp = 89 — 0,271;, (8.55)

rne Ospt > 0 — OCTaTOK MPEeNBApUTEIHHOTO HAIpPSDKEHHS B apMaTtype, % HMCXOTHOTO
3HAYCHUS MPU U3TOTOBIICHUU MPETHATIPSHKEHHOW KOHCTPYKITUH;
ts > 20 — Temneparypa apmatypsl ipu moxape, °C.

U3 dopmyn (8.52) — (8.55) crmemyer, uro BO Bpemsl mokapa OT TEMIIEPaTypPHOIO
BO3/ICHCTBHS TPOUCXOIMT TTOJTHAS TTOTEPS TIPEABAPHUTEILHOTO HANPSKCHUS B CTEPIKHEBOU
apMarype kiacca A600 npu Harpese cBeitie 210 °C, kimacca A800 — coitre 220 °C, knacca

A1000 — cBbiie 350 °C, B mpoBoiouHoi apmatype kitaccoB Bp1200 — Bp1500 u kanatHoi
K1400, K1500 — cBbimie 330 °C.
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[loTepu mnpeABapUTENILHOTO HAMpsKEHUST B apMmaTrype MpU €€ HarpeBe BbIIIE
TeMIIepaTyphbl, IPU KOTOPOH MPOUCXOAUT MOJIHAS TOTEPS MPEIBAPUTEIHHOTO HAITPSHKEHUS
IPU MOXkKape, B OXJIAKIECHHOM COCTOSTHUU TOCIIE TI0’Kapa HE BOCCTAHABIMBAIOTCS.

[Ipu HarpeBe apMarypbl HIKE TEMIIEpaTypbl, IIpU KOTOpPOM BO BpeMs IOXKapa
MIPOUCXOIMT MOJIHAS TOTEPS IPEIBAPUTETHLHOTO HAMIPSKEHUS, B OXJIAKICHHOM COCTOSIHUN
mocie  mokapa MOXKeT  HaOmIoJaTbcsi  HEKOTOPOE  BOCCTAHOBIICHHE — MOTEPb
MIPEABAPUTEIILHOIO HANPsDKEHHST B apMaType H3-3a OOpaTUMOCTH JOMNOJHUTEIbHBIX
MOTEPh OT PA3HOCTH TeMIepaTypHBIX Aedopmalinii apMaTypsl 1 O€TOHA.

8.48 Pacuer OrHECTOMKOCTH MPEIBAPUTEIHHO HAMPSIKECHHBIX JKEJIe300€TOHHBIX
KOHCTpyKIui npousBoautcs no CII 63.13330 ¢ yuetom 8.47.

9 Ouenka mpejesia OTHECTONKOCTH MO MEJTOCTHOCTH

9.1 Ilpenen OrHECTOMKOCTH MO IEJIOCTHOCTH E XapakTepusyeTcs 1Mo oOpa30BaHUIO
CKBO3HBIX OTBEPCTHI WM TPEIIMH B OETOHE KeIe300€TOHHBIX KOHCTPYKIIUI BCIEACTBUE
€ro Xpymnkoro (B3pbIBOOOPA3HOI0) pa3pylICHUs IMpHU Moxape JUO0 3a CYET HApYUICHUs
CTPYKTYphI O€TOHA B KOHCTPYKIIMSIX B Pe3yJIbTaTe MporpeBa 0€TOHA MO TOJIIIMHE AJIeMEHTa
10 KpUTUYECKOU TeMIepaTyphl.

B03MOXHOCTP HACTyIUIEHHS TMpelesia OrHECTOMKOCTH MO ILEJNOCTHOCTH E
OIICHUBAETCS SKCIIEPUMEHTAIILHO WJIU aHAJTUTUYECKHU.

9.2 B mumTax, cCTeHaX U CTEHKaX JBYTaBPOBBIX OAJOK MPHU JIByXCTOPOHHEM HarpeBe
Mpe/iesl OTHECTOMKOCTH O LETOCTHOCTU C 0Opa30BaHUEM CKBO3HBIX TPEIIMH HACTYHAeT
MpyU MOporpeBe OETOHHOTO CEUEHHS MO BCEH TOJIIMHE 3JIEMEHTa JI0 KPUTUYECKOU
TeMIIepaTypbl HarpeBa 0€TOHa, KOT/1a MOJHOCTBIO HapyIlaeTca CTPyKTypa 6eToHa. OleHka
BO3MOXKHOCTH TIOTE€pPH IIEJIOCTHOCTH 3a CYET BO3HMKHOBEHHSI MporpeBa OETOHa IO
CEUCHMUIO BBIIIE KPUTHUYECKOW TEMIIEPATYPHI IIPU MOXKAPE MPOU3BOJUTCS IyTEM AHAJINA3A
TEeMIIepaTyp MPOrpeBa JIEMEHTOB 10 BceMy ceueHuto (mpmioxenus: A, b). Kpuruueckue
TEeMIIepaTypbl HarpeBa OeTOHAa MPUBE/EHBI B 8.7.

9.3 Xpyrmikoe B3pbIBOOOpA3HOE pa3pyllIeHHE MPHU MOKape BO3ZHUKAET B OCTOHHBIX U
KeJIe300€TOHHBIX KOHCTPYKIMAX M3 TSHKEIOro 0eToOHAa Ha CHJIMKATHOM 3aIOJIHUTENE C
BIIaXXHOCTBIO Oosiee 3,0 %-3,5 %, kapOoHATHOM 3aMOJIHUTEIIE C BIAXKHOCTHIO Oosee 4 %,
M3 JIETKOTO0 KOHCTPYKIIMOHHOTO KEpaM3UTOOETOHA C BIAXHOCThIO Oosiee 5 % wu
MI0THOCTRIO Oosiee 1200 Kkr/m?, BbICOKOTIPOYHOTO OeToHa Kiiacca B60 u Bhillie, a Takxke B
IJIMTaX, CTeHaX U CTEHKaX JBYTaBPOBBIX OAJOK MpU JBYCTOPOHHEM HarpeBe OETOHA B
PacYeTHOM CEUEHUU BBIIIE KPUTUUECKOW TEMIIepaTyphl Harpena.

XpymnKoe B3pbIBOOOPA3HOE pa3pylieHne 0eToHA HAUMHACTCS, KaK MPaBUiIo, 4epe3 S—
15 MuH OoT Hayajla OTrHEBOI'O BO3ACHCTBHUS, HIUTCA B TedeHue 20—45 MuH OT Hadaja
OTHEBOTO BO3JICHCTBUS, MPOSBIAECTCS B BUJE OTKOJIOB OT HarpeBaeMoul MOBEPXHOCTHU
KOHCTPYKIHMU KyCKOB 0eToHa (1emmanei) miomansio ot 1 ecm? 10 0,51 M2 1 TONIMHOIM 10
15 MM, compoBokIaeTCs 3ByKOBBIM 3(PEKTOM B BUJIE TPECKA PA3TUIYHON HHTCHCUBHOCTH
UM «B3pbiBa». OTpbIB JiemaAed B OJHOM M TOM K€ 30HE KOHCTPYKIHUH MOKET
HEOJHOKPATHO MOBTOPATHCS C MHTEPBAIOM 5—15 MUHYT, 9YTO MPUBOJIUTH K YMEHBIIICHUIO
TOJIIIAHBI CEYCHHS] KOHCTPYKIIMH, WHTEHCUBHOMY HArpeBy apMaTrypbl, BBIXOJAY W3
IIJIOCKOCTHU U MEPEKOTY OTOJIEHHBIX apMaTypPHBIX CTEP KHEM.
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9.4 Xpynkoe B3pbIBOOOpa3HOE paspylieHHe OeTOHa MpU TOoXKape MNPUBOAUT K
CHW)KEHUIO IIPEJIeNIa OTHECTOMKOCTH 3a CYET:

- YMEHBILIEHUS pa3Mepa OETOHHOTO CEYEHUsI KOHCTPYKIIMH,

- YBEJIMYCHUS HANPSDKEHUM B IIOBPEKIECHHOM YaCTH CEYEHUS,

- YMEHbILIEHUS TOJIIMHBI UM MOJIHOIO Pa3pyLICHUs 3allUTHOTO €105l OETOHa,

- MHTEHCUBHOI'O IIPOIPEBAa OrOJICHHOM apMaTypbl CBBIIIE KPUTHYECKOU
TEeMIIEpaTyphl,

- 00pa3oBaHMs TPEIIMH U CKBO3HBIX OTBEPCTHI B TOHKOCTEHHBIX )KE€NI€300€TOHHBIX
KOHCTpYKUUAX ToammHON 40—100 MM (CTEHKH ABYTaBPOBBIX OANOK, IUTMTHI IEPEKPHITHIA
Y TIOKPBITHI, TOJIKA PEOPUCTHIX ILJIHT).

[TpuunHO XpYNKOro B3pHIBOOOPA3HOTO pa3pylIeHHst OeTOHA MU MOKape SBISETCS
oOpa3oBaHKe TPEIUH B CTPYKType O€TOHA U MX IEPEX0J] B HEPABHOBECHOE CIIOHTAHHOE
pa3BUTHE IO BO3JACHCTBUEM BHEIIHEHM HArpy3Kd HEPAaBHOMEPHOIO HarpeBa H
(unbTpaIyy napa 1o TOJIIKUHE CEUECHUS HIEMEHTA.

9.5 Xpymnkoe B3pbIBOOOpa3HOE pa3pyllieHne O0eToHa IMpH MoXKape 3aBUCUT OT BHJIA
3aMOJHUTEINS], TOPUCTOCTH, BIAKHOCTH, PU3NUECKUX CBOMCTB O€TOHA M CKOPOCTH HarpeBa
P TOXKape.

9.6 Ilpu mnpoeKkTHpOBaHHM CIIEAYET OLICHMBAThb BO3MOYKHOCTh BO3HHUKHOBEHMSI
XPYHKOTO B3phIBOOOPA3HOTO pa3pylieHHsi OETOHA MPU MOKape U €ro BIUSHUE Ha Ipee
OTHECTOMKOCTH OETOHHBIX U ’K€J1€300€TOHHBIX KOHCTPYKIUH, IPEAyCMaTpUBATh MEPHI 110
00pb0€ ¢ XPYNKUM pa3pylieHueM 0€TOHA KOHCTPYKIIUU B IIE€JIOM.

OnacHOCTh XpYINKOro pa3pylieHuss O€TOHAa MPAKTUYECKH MOXKET OBbITh CBEACHA K
MUHHUMYMY HPH BBIITOJIHEHUH COOTBETCTBYIOLIUX MEPOIPUITHI.

OueHKy BO3MO>XHOCTHM BO3HUKHOBEHHMSI XPYIKOI'O B3pPBIBOOOPA3HOTO pa3pylICHUS
0eToHa B JKEJIE300€TOHHOM KOHCTPYKLHMHM TPH MOXKApe AOMYCKAETCS MPOU3BOAMUTH IO
pUCYHKY 9.1 M0 HanmpsHKEHUSIM CKaTHsl HE3aBUCUMO OT BUa OETOHA.
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Pucynok 9.1 — 3aBucUMOCTb XPYNKOT0 pa3pylieHus 6eTOHA OT HANPSIKeHUii
CKaTUs B 0eTOHE M TOJIIHMHBI 3JIEMEHTA

Obwas oyeHKa 803MONCHOCMU XPYNKO20 PA3pyUuleHusi Oemona npu noxicape

9.7 O6mas pacueTHas OIEHKA BO3MOKHOCTH XPYIKOTO PaspylleHHs OETOHA Ipu
TI0Kape MOKET OBITH MPOU3BEICHA TOJILKO HA CTAIUK pa3pabOTKU U oa00pa €ro cocTaBa
IIPH M3BECTHBIX CHIPHEBBIX BEIECTBEHHBIX KOMIOHEHTAX.

BO3MOXHOCTh XPYNKOTO pa3pylIcHUs OETOHa IIPU MOXape Uil OETOHOB
HOPMAaJIbHOTO TBEPAEHUS OLIEHUBAETCSA M0 3HAYECHUIO KPUTEPHUS XPYIIKOTO paspyuieHus F,
KOTOPBKI onpezensercs no GopmyJie

apiE

F=a f{f—x’gp w,, (9.1)
e a — Ko>QPULHEHT IPOHOPLUOHATBLHOCTH, paBHbIii 1,16 + 102 B M¥?/kr;
obt — KOd(pULIMEHT IMHEIHOM TemmiepaTypHoit nedopmariu 6etona, 1/°C;
Ept — MOmysIb ympyrocTu Harpetoro 6erona, MH/M? (1 MH/m? = 1 MIla = 10 krc/cm?);
p — IUIOTHOCTh OETOHA B CYyXOM COCTOSHHH, KI/M>;
K1 — k0>(p(HUIMEHT TICEBIOMHTEHCUBHOCTH HANPSIKEHUH HEOJHOPOIHOIO MaTepHana,
MH.M-SIZ;
IT — o6wu1ast MOpPUCTOCTh, M/M3;
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A — xoa(dunueHT termnonpoBogHocTH O6eToHa, BT/(M °C), onpenenstor mno dhopmysiam
(6.2), (6.3), (6.4) nis remnepatypsl 6eTona 200°C;
W, — 06beMHast SKCIUTyaTallMOHHAs BIaKHOCTh OETOHA, M°/M°.

3HavyeHuss KOdPOUIMEHTOB o, Ept U A omnpeneissoT nmo tabmumam 9.1-9.3 nns
cpenneii remrnepatypsl 6etona 200 °C — 300 °C.

Kosdduruent nunHeiHOM TemmneparypHoi nedopmaiuu O0eToHa op; HOPMAaJIbHOTO
TBEpPJACHUS B 3aBHCHUMOCTH OT BHJA W COJCpXKAHUS B HEM KPYIHOTO 3arOJHUTEIIS
npuBeJieH B Tabsmie 9.1.

Taonuna 9.1
3uauenus opt - 108, 1/°C, npu conepkanuy KpymHOro
Bun 3anomHuTEq 3aIl0JHUTEA B OeToHe, %

40 60 80
ITpupoIHbIi IECOK M TPAHUTHBIN 111e0EHb 9,2 9,3 9,5
[TpupoaHbIi IECOK U U3BECTHSIKOBBIN 6.2 5,2 4.4
me0eHb
M3BeCcTHIKOBEIN IIECOK U II[eOCHD 4,7 4.3 4
[Ipuponusi TIECOK H KPYIHBIN 8 76 7.2
KEpaM3UTOBBIN 3aITOJTHUTEIb

[Ipumeuanue — Jlyia 6eToHA TEMIOBIAXKHOCTHON 00pabOTKU 3HAUEHUS Oht YBETMUHUBalOTCS B 1,1
pasa.

Mopayne ymnpyroctu Harperoro go temmeparyp 200 °C — 300 °C OeroHa B
3aBHCHMOCTH OT IPOEKTHOTO Kilacca O€TOHa Ha ckaThe MpuBeieH B Tabmuie 9.2.

Tabnunpa 9.2

Beron Buavenwus Ep -10*, MH/M?, muist kitacca 6eToHa
B7,5 B15 B22,5 B30 B40 B45 B55 B60

Tsxenbii 1 1,4 1,7 2 2,2 2,3 2,3 2,4
Ha mopuctsix
3aAITOJIHUTEIIAX C
IIOTHOCTBIO, KI/M°:

1400 0,6 0,7 0,8 — — — — —

1800 0,7 0,9 11 1.2 - - - -

2200 - 11 1,3 14 — - — _

I[Ipumeuanue — [l OGeToHa TEMIOBIAXHOCTHON 00pabOTKM Tpu aTMochepHOM AaBIICHUU

3HaueHus Ent ymMHOkaroTcs Ha 0,9, ans 6eToHa aBTOKJIaBHOM 00padoTku — Ha 0,77.

KoaddumumenT TemnonpoBomnoctu 6etona A st cpenneir temneparypsl 200 °C —
300 °C B 3aBUCMMOCTM OT BHJIa U COJEpPKaHHSI KPYHHOTO 3alOJHUTENS NPUBEICH B
Tabmnuie 9.3.
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Taonuna 9.3
3navenus A, Bt/(m-°C), npu copepxaHuu
Bup 3anonnurens KPYITHOTO 3aIlOJIHUTEINS B OeToHE, Y0

40 60
[TpupoaHEII TECOK U TPAaHUTHBIN MIEOCHB 1,9 2,3
I TpupoIHBIi TECOK M M3BECTHIKOBBIN 1ICOCHD 1,3 2,0
N3BeCTHSAKOBBII NIECOK M II€0EHb 0,9 14
[IpupoaHbIil TECOK U KPYIHBINA KEPaM3UTOBBIM 0.4 0.3
3aII0JIHUTEIIb

O6mrast mopuctocth 1 6eTOHA C MITOTHBIM 3aMOTHUTENIEM B 3aBUCUMOCTH OT B/I n
pacxona niemenTa L[ npuBenena B Tabmure 9.4.

Taonauna 9.4

Buauenue I1, M°/M°, pu pacxoe nementa 11, kr/m°
BononementHoe otHomienue (B/11) pHp 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

OO01yro MOpUCTOCTh OE€TOHA C TUIOTHBIM 3amojHuTeNeM I1 MOXKHO ompenenaTh 1o
dbopmymnam:

st B/1 > 0,4
IT=L(B/Il-0,2)-103; (9.2)

s B/11 < 0,4
I1 = B/LII1-0,8-1073, (9.3
Jlns 6eTOHA ¢ TTOPUCTHIM 3aIloJHUTEIEeM 001mast mopuctocTh I1° yBenmnunBaeTcs

Ha 3HaYeHHE TOPUCTOCTH 3anoHUTEIs [13 yMHOXKEHHOE Ha OTHOCUTEILHOE 00BEMHOE
CoJIepKaHME 3aloJHUTENS B 0eToHE V3, T.€. B 3TOM CiIydae

1" =11+ Vsl13, (94)

rae [1I' — o6mast mopucTocTh GETOHA C MOPUCTHIM 3aAMOTHUTENEM;
V3— oTHOCHUTETEHOE 00BEMHOE COJICPIKAHNE 3AIIOTHUTENS B OETOHE;
13— 0o01mast MOPUCTOCTD 3AMMOTHUTEIS.

KoadduimenT mnceBAJOMHTEHCUBHOCTH  HampspbkeHuit K'i i OeToHa Ha
MOPTJIAHIIIEMEHTE MPUHUMAIOT 1Mo Tabywuie 9.5 B 3aBUCUMOCTH OT BHJAa U KOJIUYECTBA
3aII0JIHUTEIICH.
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Tab6auma 9.5
KommuectBo ,
3nauenusa K1 111 OETOHOB
Bup 3amomaurens KPYITHOTO 3
o HOPMAaJIBHOTO TBepaeHus, MH'M
3aroaHnTenst, %
ITpupoaHEbIi HECOK U TPAHUTHLIN IEOEHD >0 u boxee 0,53
PHPOA p 20 u MeHee 0,42
[IpupoaHbIil TECOK U KEpaM3UTOBBIN 031
3aI10JIHUTEIIb !
[TpupoaHBIN IIECOK U M3BECTHAKOBEIN 11IEOEHD 50 u bonee 0,44
pup 20 u MeHee 0,35

I[Ipumeuanus

1 B Hacrosmiedt Tabmuie mpuBeAeHBI 3HadeHUss K1 11 OETOHOB C HAWOOJbIIEH KPYIMHOCTHIO
samomauTens 10 mm. [pu kpymaocT 3anonauTtens 6onee 10 MM 3nadenne K1 cneayeT yMHOXKaTh Ha 1,14,

2 JInst GeToHa, MOJABEPTHYTOTO TEIIOBIAXXHOCTHOM 00paboTke, 3HaueHue K1 cneayeT yMmeHbarh B 1,4
pasa.

3 3navenus K'1 1y cocTaBoB ¢ pacxoaoM 3amoiaHuTens meree 50 % u 6omee 20 % npuHUMAKOTCS 1O
JINHEMHON MHTEPIIOJISLNH.

DKcIUTyaTalioHHasi 00beMHast BIaKHOCTh OeToHa W, ¢ TJIOTHBIMM 3alIOJIHUTEISIMU
ONpeENsieTCsl KaK ero Cpe/iHssl pABHOBECHAS BIAKHOCTh 1O popMmyJie

W, =W, p‘10'3, (95)

rae Wp— paBHOBeCHas BIAXKHOCTh OETOHA MO Macce, KI/KT;
p — INIOTHOCTh OETOHA B CyXOM COCTOSIHUHM, KI/M>.

Brnaxxnocts 6etona no macce W, npuHumaetcs mo tadauiie 9.6 B 3aBUCUMOCTH OT
OTHOCHTEIBPHOM  pacdyeTHOM  BIAXHOCTH  BO3IyXa ¢, TpU KOTOpOH  Oyner
AKCIUTYaTHUPOBAThCS paccMaTpruBaeMasi KOHCTPYKIIHS, U OT pacxojia IieMeHTa.

TabOnuma 9.6
Pacxon nementa Bnax#aocTth 6eTona o macce Wy - 102, KI/KT, IpH OTHOCHTENBHO# pacueTHo#
Ha 1 mM® GetoHa, KT BJIAJKHOCTH BO31yXa @, %
15 25 50 73
200 0,5 0,6 0,9 1,2
300 0,9 1 1,3 2,5
400 1,2 1,5 2,1 3,0
500 15 2 2,7 3,8
700 2,1 3 3,9 5,4
I[Ipumeuanue — [Ipomexxyrounsie 3HaueHus: Wp IPUHUMAIOTCS IO JTMHEHHON UHTEPIOJISIUH.

[Ipy npuMEeHEHWU TOPUCTHIX 3aAIOJIHUTENIEH BIAXHOCTH O€TOHA ClenyeT
YBEJIMYMBATH HA 3HAYCHUE

W,, = V3Wb3'p' 10_3; (96)

rie W,, — 4acTh SKCIUTyaTallMOHHOW OOBEMHON BIaXHOCTU OeTOHA, OOYyCIIOBJICHHAs
HaJIMYMEM B HEM KPYIIHOTO HOPHCTOTO 3aOIHUATENS, M>/M;

V3 — oTHOCUTENBHBIN 00bEM TTOPUCTOTO 3AMOJHUTENS B O€TOHE;

p — IIIOTHOCTh OETOHA B CyXOM COCTOSIHUH, KI/M>,;

W3 — paBHOBECHAs BJIAXKHOCTb 3alIOJIHUTEIS IO Macce, KI/KT.

50



CII 468.1325800.2019

JIist kepam3uTa CpeHIOI PaBHOBECHYIO BIXKHOCTb W, 10 Macce MPUHUMAIOT 110
tabmuie 9./ B 3aBUCMMOCTH OT OTHOCUTEIBHOM pacyeTHOW BIAKHOCTH BO3JIyXa O
noMmelieHusi, rae OyAyT OJKCIUTyaTUpOBAaThCsi OETOHHBIE WM  KeJIe300€TOHHBIC
KOHCTPYKITUH.

Taonuma 9.7
OTHOCHTENIbHAS PACYETHAS PaBHOBecHas BIIaKHOCTh KEpaM3HTa
BJI&KHOCTh BO311yXa @, % Whs, KI/KT
15 0,006
25 0,0075
50 0,012
75 0,015
100 0,028

OTHOCHTENBHYIO PACYETHYIO BIQKHOCTH BO3/IyXa (P B MOMEIICHUAX KUJIBIX 3aHUHI
MPUHUMAIOT paBHOH 75 %.

OTHOCUTENBHYIO PACUETHYIO BIQKHOCTH BO3AyXa B MOMEUICHHUSIX MPOMBIILICHHBIX
3MaHUH TPUHUMAIOT B 3aBUCHMOCTH OT BI@XKHOCTH BO3[yXa B MOMEIICHUHU IO TaOIHIle

9.8.
TaOnuma 9.8

OtHocHuTenbHAS pacucTHas BJIA)KHOCTbL BO3yXa B

BrnaxnocTs Bo3ayxa B momenienuu, % DA
MOMEIICHUAX MPOMBIIIJIEHHBIX 31aHui ¢, %

6090 75
30-60 45
10-30 15

[Ipu skcrutyaTaum xene300€TOHHBIX KOHCTPYKIIMM BO BIIAXKHBIX YCJIOBHSIX WU B
NEPBBIM MeCAIl BIAKHOTO TBEPJEHUSI OETOHA, KOTJ]a BCE MOPHI M KAMUJUISIPHI 3aII0JIHEHBI
BOJION, MaKCUMAaJIbHYIO PABHOBECHYIO BJIAKHOCTh OETOHA OMPEESIOT 10 hopMyIie

Wh max = ITpw/p1, (9.7)

rae I1 — mopucrocTs 6eToHa;
Pw — INIOTHOCTH BOAbI, paBHas 1000 kr/m3;
p1 — IJIOTHOCTh OETOHA €CTECTBCHHOM BIIAYKHOCTH.

Haubonpias BiaxHOCTh OeTOHA  HAOMIOAAETCS  HEMOCPEJCTBEHHO  IOCIe
M3TOTOBJICHUS KEJIE300€TOHHOM KOHCTPYKIIMH, 10 MEpe TBEPACHHUS OCTOH BBHICHIXAET.
[ToaTOMYy HEOOXOAMMO paccMaTPUBATh BO3MOKHOCTh XPYIKOTO pa3pylIeHus: O0eToHa TIPH
Mo’kape Kak BO BPEMs CTPOUTEIIBCTBA U ITyCKa 00bEeKTa B KCIUTyaTalluIo, TaK M B IIPOIECCE
AKCIUTyaTallil COOPYKEHHUS B 3aBUCUMOCTH OT OTHOCHUTEIHHOM PAaCUCTHOW BIIAYKHOCTH
BO3/IyXa.

[To 3Hauenuto kputepus F ycTaHaBIMBaIOT BO3MOXHOCTH XPYIIKOTO Pa3pyIICHUS
OeToHa Ipu ToXkKape.
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[Ipu F < 4 Geton He OyAeT MOJABEPKEH XPYIIKOMY B3PBIBOOOPA3HOMY Pa3pyIICHHIO
IpyU MoKape, U JOMOTHUTEIbHBIE MEPOTPHUATHS MO 3aLIUTEe KOHCTPYKIMH OT XPYNKOTO
pa3pylIeHus MpH MoKape He TPeOyIOTCs.

I[Ipu 4 < F < 6 OeroH MOABEPKEH XPYNKOMY pa3pylICHUIO IpU MOXKape B
KOHCTPYKLHUSAX C HANPsDKEHUSIMHU CXKaTUS OT JUIMTENbHOM HOPMAaTHUBHOW HArpys3ku B
KpaifHeM C)KaToM BOJIOKHE OETOHA MITH B DJIEMEHTax TOJIIKHON MeHee 4 cM. Heobxonuma
JanpHeHIas mpoBepKa BO3MOXKHOCTU XPYINKOIO pa3pylieHus: OETOHA B KOHCTPYKIUHU B
cooTBeTcTBUH € 9.9.

[Ipu F > 6 xpynkoe paspylieHne O6eToHa mpu moxape HeumszOexHo. Heobxoanmo
MIPOBEICHUE MEPONpUATHI B cooTBeTcTBHM ¢ 9.14, 9.15.

9.8 BbIBOT 0 BOBMOXKHOCTH XPYTIKOTO pa3pylieHus: 0€TOHA MPH MOKape B HEHECYIITUX
KOHCTPYKLHUSAX [EeJTal0T HAa OCHOBAaHHHM CPEIHUX 3HAYECHUN KPUTUYECKOW BIAXKHOCTH
OetoHOB 110 Macce Wy, paBHBIX

3 % — ans TspKenoro 0eToHa ¢ KPYIHBIM 3aIOJHUTENIEM U3 TPAHUTA,;

4 % — nns TSHKENIoro OETOHA C KPYIMHBIM 3all0IHUTENIEM U3 KapOOHATHBIX OPOJ;

5 % — jmug JEerkoro KOHCTPYKLHMOHHOTO O€TOHa ¢ KPYIHBIM TMOPHUCTHIM
3aIMOJIHUTEIIEM;

2 % — U1 TSOKEIBIX CHIIMKATHBIX OETOHOB.

Ecnu skcrutyatanmonHasi BiaxHocTh OetoHa W, MeHbIe KpUTUYECKON BIAXKHOCTU
OeToHa IO Macce, yMHOKEHHOM Ha miIoTHOCTh Oertoma: W, < WS p-1073, to xpymkoe
pazpylieHre 0€TOHa IIPU M0Kape HE MTPOUCXOIUT.

IIpoBepka BO3MOKHOCTH XPYNKOr0 paspylieHusi 0eTOHA B KOHCTPYKIUH NPH
nos;kape

9.9 beron co 3Hauenusimu kputepus 4 < F < 6 mpoBepstoT Ha BO3MOXKHOCTH
XPYIKOIrO pa3pylIeHUsi B KOHCTPYKLIUH TIPH MOXKApe, €CIU B MPOLIECCe IKCILTyaTallii OT
JUTUTEJIbHOM HOPMATUBHOM HArpy3KH B KeJIe300€TOHHOW KOHCTPYKLHMH MPUCYTCTBYIOT
CKMMAIOIME HAPSDKEHMSI B KpailHEM BOJIOKHE OETOHA CO CTOPOHBI BO3/ICHCTBUS MOXKapa.

B0O3MOXHOCTh  XpynKoOro paspylieHuss OeToHa TMpu T0XKape OLEHUBAETCs
CIEAYIOIIUM 00pa3oMm.

OT nUTENPHONM HOPMATUBHOW HArpy3KH ONPENENAIOT 3HAYEHUE CHKUMAIOIINX
HaMpSOKEHUN Ggx B KpalHEM CKaTOM BOJIOKHE OETOHa, KOTOPOE MPU MOXKAPE MOXKET
NOJIBEPTHYTHCS BO3JAEHCTBUIO OTHS.

BerauciisitoT 3HaueHne 00bEMHOM KpUTHIECKOW BIakHOCTH 6eToHa Wy o popmyrie

cr — CRbtnl—I
A1+ 0,152y (9.8)
Rptn

rie ¢ — K03 HUIMEHT IPONOPIHOHATLHOCTH, paBHbIi 0,58 BT-M/(MH °C);
I1 — o6uias mopucTOCTh OeTOHA, M/M3;
Rotn — HOPMAaTHBHOE CONPOTHUBIIEHHE OETOHA 0CEBOMY pacTskeHHto, MH/M?;
A — ko3¢ GuIMeHT TerionpoBoaHocTu 0etona, B1/(m °C);
Oh — CKMMAIOIIEe PaCUeTHOE HAMPSHKEHUE OT IITUTEIHHOM HOPMATHBHOM HArpy3KU Ha
MMOBEPXHOCTH KOHCTPYKIIMH, KOTOpas TMpHU TOXape MOXKET IOABEPTHYThCS
BO3xeiicTBuIO orus, MH/M?.
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JIyist 6eTOHOB, MPOLIEAIINX TEIUIOBIAKHOCTHYIO 00pabOTKyY, TOJyYEHHOE 3HAUYCHUE
W§ET cnenyer ymenbinath B 1,4 pasa.

3nauenne Wy cpaBHHMBAIOT €O 3HAYCHHEM OSKCIUTyaTAlIMOHHOW  OOBEMHOM
Biaxxuoctu W, onpeaensemoii o ¢popmyite (9.5).

Ecu W, > W™, T0 6eTOH B KOHCTPYKIIMH XPYIIKO pa3pyIiaeTcs mpu moxape. B atom
cillydae HEOOXOJUMO TPOBOAUTH MEPONPHUATHUS MO 3alluTe OETOHAa OT XPYIKOIro
paspymienust mpu noxape mo 9.14, 9.15 unu cHIKaTh CKUMAFOIINE HAMIPSHKEHUS B OETOHE
710 3HAYEHUS 1.

3HaueHUs] TOHIKAIOMET0 Kod(p@duiMeHTa N B 3aBUCUMOCTH OT OTHOCHTEIHHBIX
CKMMAIOIIMX HAMPSKEHUH B KpailHEM BOJIOKHE OeTOHA MpUBeACHHI B Tabmuile 9.9.

Tabnuna 9.9

OTHOCI/ITCJII)HE)IG C)KUMAIOIINE HAMPSHKEHUS Kosdumest n
B KpaifHeM BOJIOKHE OeTOHa

0 1,0
0,1 0,95
0,3 0,85
0,5 0,80
0,7 0,70
09 0,65

Eciu W, < Wy, To 6eTOH Takoil KOHCTPYKIIHH HE Pa3pyIIaeTCsi XPYIIKO MPH MOXKape.

9.10 Jlns oueHKH XpYyNKOro pa3pyllieHUs O€TOHAa B HECYIIUX KOHCTPYKLUSAX IpU
[OXKape MOXHO MPUMEHSTh CPEIHHE 3HAUYEHUS KPUTHUYECKOW BIIAXKHOCTU OETOHA IO
macce, kak ykazano B 9.8. [Ipu 3ToM 3HaueHHEe KPUTUIECKOHN BIA)KHOCTH O€TOHA 10 Macce
clielyeT YMHOXAaTh Ha COOTBETCTBYIOIIEE 3HaUeHHE KO3 PUIIMEeHTa 7 B 3aBUCUMOCTH OT
OTHOCHUTEJIbHBIX CKMMAIOIIMX HAIpsDKEHUH B KpallHEM BOJIOKHE O€TOHA, MOJIBEPIHYTOM
HarpeBy, PH JUINTEIIbHOW HOPMAaTUBHOM Harpys3Ke.

9.11 Ecnu ana OGeToHa 3HA4YCHHs] KpUTEpHsl HaxonsaTcs B mpenenax 4<F<6, To
MUHHUMAJIbHAsE TOJIIMHA 3JIEMEHTAa KOHCTPYKUMH TpuHUMaerca mno Ttadnuie 9.10 B
3aBUCUMOCTH OT OTHOCUTEIBHBIX CXUMAIOIINX HAIPSHKEHUH .

Taonuma 9.10

OTHOCHTENTBHBIC CKUMAIOIINE HATIPSHKCHUSI 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 KPUTEpUsS XPYNMKOTO paspymieHus O6erona F 3aBucutr or usmyueckux
CBOMCTB OCTOHA, KOTOPHIC HE3HAUMTEIBHO OTIMYAIOTCS ISl Pa3HBIX COCTAaBOB, M OT
00BEMHOM JKCIUTyaTallMOHHOM BJIAXKHOCTH O€TOHA, KOTOpas CYIIECTBEHHO BIIUSET Ha
3Ha4YCHUE ATOTro Kpurepus. UeMm OobIe BIAXHOCTh OETOHA, TEM OOJIBIIE 3HAYCHHE
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KpUTEpUSL XPYNKOro paspylIeHUs U TeM OO0JbIIE€ ONAaCHOCTb BO3MOYKHOCTH XPYIIKOTO
pazpyuieHust 0eTOHa BO BpeMsl IoKapa.

9.12 Ilpu npOEKTUPOBAHUM OETOHHBIX M KEJIEe300€TOHHBIX KOHCTPYKIIMH, Kak
NpaBWJIO, 3a7acTCsl TPOEKTHBIM KiacC OETOHA, a €ro BEIIECTBEHHBIM COCTaB HE
pernameHTupyercsa. CremoBaTenbHO, ONPEACNICHUE KPUTEPHUS XPYIKOTO pa3pyIICHHS
0eToHa Ha CTaJANH MMPOCKTUPOBAHHMSI HE MTPEICTABIISETCS BO3MOKHBIM.

C ydeToMm BBIIIECKAa3aHHOTO, HA CTAUW TPOCKTUPOBAHUS HEOOXOIMMO BBOIUTH
YETKWE OTPAaHWUYCHHSI BIAXXHOCTHBIX YCJIOBHH OKCIUTyaTalldd  JKeJe300€TOHHBIX
KOHCTpYKIMi. Eciam skciuTyaTarimoHHas BIAXHOCTh KOHCTPYKITMH 3aJa€TCsl  BBIIIIE
KPUTHYECKUX 3HAYCHHI BIAKHOCTH OeroHa mo Macce W', mpuBeneHHbix B 9.8, ToO
HeoOXoauMa pa3paboTKa MEpONPHUSATHH IO 3amuTe OSTOHHBIX M JKeJIe300€TOHHBIX
KOHCTPYKITUH OT XPYIKOTO pa3pyIlICHUS MPH TOXkKape.

9.13 Jlnsa Gamnok, IJIMT M PACTSHYTHIX JIEMEHTOB MPU BIAKHOCTH OETOHA BHIIIE
KPUTHYECKUX 3HAYCHHH BIAXHOCTH 1O Macce Wy’ BiIusHHE B3pBIBOOOPA3HOTO
pa3pylieHHusl OETOHAa Ha MpeeN OTHECTOMKOCTH IO MoTepe Hecyuledl crnocoOHoctu R
OPUEHTHUPOBOYHO YYHTHIBAETCS CIEAYIOMKMM 00pa3oM: JIOKaJbHOE pa3pylIeHHE
3alIUTHOTO CJOA OETOHAa NPUHUMAETCS aJCKBAaTHBIM yTpaTe OJHOTO apMaTypHOTO
CTEPIKHS UM OJTHOTO psifia CTEp)KHEH, Hanbosee OJIM3KO PACTIONOKEHHBIX K HArpeBaeMbIM
IpaHsM B TIOTNIEPEYHOM CEUYCHHM d3JIeMEHTa (B 3aBUCHUMOCTH OT CXEMbl apMUPOBAHUS
AJIeMEHTa WIM KOHCTPYKIMH: JJIS IUIMTHBIX KOHCTPpYKIMM — 1 crepxeHb paboueit
apMmaTypsl, sl O0alok — Hambojee oOOTrpeBaeMblii psifi CTEpXKHEH), C JalbHenIen
IPOBEPKON MOTEPH HECYIIEH CIOCOOHOCTH ceueHus. TeMmeparypa IporpeBa OCTalbHbIX
apMaTypHBIX CTEP)KHEW MPUHUMAETC 0€3 yueTa pa3pylIeHHs 3alUTHOTO CJIosi OeTOHa.

Taxas mpoBepka He TpeOyeTcsl Ui KOHCTPYKIMI, OTCYTCTBHE B3PBIBOOOPA3HOTO
paspyuieHus: JUisi KOTOPBIX TPOBEPEHO OKCIEPUMEHTAIBHO, WJIA IS KOTOPBIX
MPUMEHSIETCS JIOTIOJTHUTEHHOE OTHE3aITUTHOE MOKPBITHE, nporieiee
COOTBETCTBYIOIINE UCTIBITAHUSI.

Meponpuamusa no 3awume OEMOHHBIX U HCENE300eMOHHbIX KOHCMPYKYUU Om
XPYNKO20 pa3pyuieHus npu noxcape

9.14 beroHHbIE U Kele300€TOHHBIE KOHCTPYKIIUH, 3aIPOCKTUPOBAHHBIC M3 OETOHA
CO 3HAYEHHEM KPUTEPHs XPYIKOTro pa3pyiieHus F > 4, KOHCTPYKITUH 13 BEICOKOITPOYHOTO
O0eroHa kiaccoB B60 u Bble, a Takke KOHCTPYKIHMM, OSKCIUTyaTallMsi KOTOPBIX
MpeyCMaTPUBAETCS B YCJIOBMSIX MOBBIIICHHON BIAKHOCTH (IIOJ3€MHbIE KOHCTPYKIIHH,
TOHHENM W T. 1.) Oosnee 3 %, TpeOyroT pa3paOOTKH U BBITIOJIHCHUS] MEPOIPUSATUN T10
3aIUTE OT XPYIKOrO B3PbIBOOOPA3HOIO pa3pylIeHHs P MOXkKape.

9.15 Meponpusrusi Mo 3amuTe OCTOHHBIX U KEIe300€TOHHBIX KOHCTPYKIIUH OT
XPYIKOTO pa3pylIeHUs P MOKape MOAPa3IETSIOT Ha 3 TPYIIIbL:

| — TMKBHIMPYIOIIME XPYIIKOE pa3pylIeHHe OeTOHA MPHU MOXKape;

Il — cHmKarone BEpOATHOCTh XPYIKOTO Pa3pyLIEHUS;

Il — npodunakTuyeckue.

9.16 K | rpynmne MeponpusiTui, IMKBUIUPYIOIIUX XPYIKOE pa3pyllieHne O€TOHa MpH
[I0Kape, OTHOCATCS:
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- TMPOEKTHOE OrpaHUYECHHE HSKCIUTYyaTAllMOHHOM BIAXHOCTH B TMOMEIIEHUU [0
3HAYEHUM, ITPU KOTOPBIX B cllydae Moxapa Xpyrnkoe pa3pylieHre 0eToHa He IPOUCXOIUT,
U CHCTEMAaTUYECKUM KOHTPOJIb (MOHUTOPUHI) BIAKHOCTA B MOMEIICHHUSIX B Ipollecce
AKCIUTyaTaluy 3aHusl WIH COOPYKEHUS;

- YCTAaHOBKA B IOBEPXHOCTHOM HArpe€BaeMoM CJI0€ KOHCTPYKIIMH TPOTHUBOOTKOIBHOM
CETKHM Ha pacCTOAHMM = 15 MM OT HarpeBaemMon MOBEPXHOCTH. [Ipu 3TOM nmpuMeEHsAIOTCA
CETKH W3 MPOBOJIOKH TUAMETPOM < 4 MM ¢ IIarom siueek < 75 mMM;

- NPUMEHEHUE OTHE3AIIMTHBIX IITYKaTYpHBIX HOKPBITUA Ha OCHOBE NEpIIUTAa H
BEPMUKYJIUTA TOJIIMHON HE MeHee 20 MM ¢ MX HAHECEHUEM Ha 3aIUIIAEMYyI0 OETOHHYIO
MMOBEPXHOCTh MO apMaTypHOM ceTke. IIpu 3TOM TONIMIMHA OrHE3alUTHOIO MOKPBITHS
JOJDKHA OBITh 0OOCHOBaHA PacyeTOM HJIM COOTBETCTBYIOIIMMHU HCIBITAHUSMHU C YUYETOM
COOCTBEHHOTO Ipejiea OrHECTOMKOCTH KeJIe300€ TOHHOM KOHCTPYKIINH;

- IPUMEHEHUE J00aBKU MOJUIIPOIUICHOBOI MUKPO(UOPHI B OETOH B KOJIMYECTBE HE
menee 1 kr/mM> [Ipu 5TOM CIENyeT YYHTHIBATH CHHKEHHE IIPOYHOCTHBIX XapaKTEPHCTHK
0eToHa 3a cueT BBEJCHUS 100aBKHU MOJIUIPONUIECHOBOH MUKPO(PUOPHI. ONBITHBIE TaHHBIE
O MPOLIEHTHOM CHMKEHUHU IPOYHOCTH Ha C)KATUE U PACTSKEHHE NMPU U3rude O0OBIYHOIO
TSOKEJIOro  OeToHa Ha TpaHUTHOM  3aloyiHuTeNne Kinacca B45 ¢ nobGaBkoit
HOJIMIPOIMICHOBONH MUKPO(GHOPHI B KoauuecTBe 1 Kr/M° 10 OTHOINEHHIO K IIPOYHOCTH
aHAJIOrMYHOro OeToHa 0e3 100aBKM MUKPO(UOPHI B OXJIAKIECHHOM COCTOSIHUM IOCIHE
HarpeBa mpuBeneHsl B Tabnuie 9.11. [NomumponunenoBas mukpodubOpa HE SBISETCS
KOHCTPYKIMOHHOW M BBIMIOJHSIET HUCKIIOUUTEIBbHO (YHKIMIO 3allUThl OT XPYIKOTO
pa3pylieHust 0eToHa IPH MOoXKape.

Taonuna 9.11

CHmkenne npoyHocTd, %, y1s1 OOBIYHOTO TSHKETIOro OeToHa
Ha FPaHUTHOM 3amoJjiHuTeNe Kiacca B45 npu BBeeHun
By mpoYHOCTHOM XapaKTePUCTHKU | JT00aBKU MOJUIPONHIEHOBOW MUKPO(PHUOpPEI B KoJIHuecTBe 1

6eroHa KI/M® B OXJTaKI€HHOM COCTOSIHMM TOCJIE HarpeBa JIo
temneparyp, °C
20 100 200 300 400 500 600

[TpouHocTh Ha cxxaTne 15 14 13 12 13 23 35

HpO‘lHOCTb Ha PpacCTsAKCHUC ITIPpU

18 17 3 7 15 7 8
n3ruoe

9.17 K Il rpynne MeponpusaThii, CHUKAIOUIMX BEPOSITHOCTh XPYNKOTO Pa3pyIICHUS
0OeToHa, OTHOCSTCS:

- MPUMEHEHNE KPYMHBIX 3aMOJIHUTENICH ¢ HU3KUMHU KOd(hHUIIMEeHTaMU JIMHEWHOTO
TEMIIEpaTypHOTO pacmupeHus (M3BeCTHsIKA, Oa3anbTa, 11ada3a BMECTO TPAHUTA);

- 3aMeHa 4Jactu (He MeHee 1/3) Wi MOJHOCTHIO MPUPOJHOTO TECKAa Ha MECOK U3
M3BECTHsIKA, 0azanbTa, mnada3a, CHeHUTA WA THOPHUTA,;

- IPUMEHEHNE OETOHOB C IIIAMOTHBIM 3aIOJTHUTENEM;

- TPUMEHEHHE COCTaBOB OETOHOB C OTPAaHUYCHHBIM PACXOJOM  BSIKYIIETO
(nmoptnanmuementa He Gomee 400 kr ma 1 M° GeTOHHOM cMecH) M HOBBILIEHHBIMU
3HAYEHHUSAMH BOJI0IIeMeHTHOTO oTHomeHus (B/L] > 0,5);
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- MPUMEHEHNE OETOHOB C JISTKUMU 3aMOJTHUTEIISIMH;

- IPUMEHEHNE OETOHOB Ha OCHOBE INIAKOMOPTIAHIIEMEHTA.

9.18 K Il rpymine npoduiiakTHYeCKUX MEPONIPUITHI OTHOCSITCSI:

- TIOBBIIIICHUE YPOBHS MOKAPHOW OE30MACHOCTH MTyTeM OOECTICUCeHUs BO3MOKHOCTH
JVKBHJIAIUY TT0Kapa Ha HAYaIbHON CTaINH;

- IPUMEHEHHE B KeJIe300€TOHHBIX KOHCTPYKIIMSIX apMaTyphl TOU JKe TUIOIIA !, HO U3
CTEp)KHEH MEHBIIIETO TUaMeTPa;

- TPUMEHEHHUE ITOTIEPEYHBIX CEYCHHH KOHCTPYKIMH O€3 BBICTYMAIONINX YTJIOB
(Hanmpumep, KOJIOHH KPYTJIOTO MOTIEPEYHOTO CEUCHHUS UM CO CPE3aHHBIMU YTJIaMH BMECTO
KOJIOHH MPSIMOYTOJIFHOTO WJIM KBAJAPATHOTO TOTIEPEYHOTO CECUCHHS).

Bo3MOXXHO TNpUMEHEHHWE WHBIX MEPONPUATHA 10 3aIluTe OCTOHHBIX U
KEIe300€TOHHBIX KOHCTPYKIIMH OT XPYIIKOTO pa3pylICHHWs TPU TOXape IMpHu
COOTBETCTBYIOIIEM OIBITHOM OOOCHOBAHHH.

B3pwvisoobpaznoe pazpyuiernue bicokonpoyHo2o bemona

9.19 B mpakTHke CTPOUTENHCTBA U3BECTHO, YTO BBICOKOIPOUYHBIE OETOHBI KJIACCOB
B60 u BbIie Hanbosee MoJBEpKEHBI XPYNKOMY B3pPBIBOOOPA3HOMY Pa3pyIICHHUIO TPH
no’kape IMpH COoJEp>KaHUK B HUX MUKpOKpeMHe3ema Oosiee 6 % mMacchl IIeMEeHTa.

9.20 Ilpum mnpoekTUpoBaHUM OETOHHBIX U IKEJIE300€TOHHBIX KOHCTPYKIMHA U3
BBICOKOTIPOYHBIX OETOHOB NMPHUMEHHUMBI CIIEIYIONIUE CIOCOOBI 3alIUTHI OT XPYIKOTO
pa3pyIIeHHsI Py ToKape:

- IpuMeHeHNe OETOHOB ¢ COJIep)KaHNEeM MUKPOKpeMHe3eMa MeHee 6% (orpaHndeHue
coJiepKaHusI MUKPOKpPEMHE3eMa JI0JDKHO OBITh YKa3aHO B MPOSKTHOM TOKYMEHTAIINHN);

- MPUMEHEHHE THIMa BBICOKOMPOYHOTO OETOHA, JJII KOTOPOTO IKCIIEPUMEHTATBHO
(TTyTeM OTHEBBIX MCTIBITAHUNA KPYITHOTA0APUTHBIX IUIMTHBIX KOHCTPYKITUI) YCTaHOBJICHO
OTCYTCTBHE XPYITKOTO pa3pyIlIeHus OETOHA IPH HArpeBe;

- JIOTIOJTHUTENIbHOE KOHCTPYKTHBHOE apMHUPOBAHHE 3aIUTHOTO CJIOA OETOHa CO
CTOPOHBI 00OTpEeBaEcMOM MOBEPXHOCTH IMPOTHBOOTKOIBHON ceTkoit mo 9.16. TommmHa
3aIIUTHOTO CJI0A 10 pabouel apMaTyphl IOJDKHA COCTaBIATh > 40 MM;

- HaHECEHHUE Ha 000TPEeBaEMyI0 OETOHHYIO TOBEPXHOCTh OTHE3AIUTHOTO TMOKPBITUS
C COOTBETCTBYIOIIUM SKCIIEPUMEHTAILHBIM 000CHOBAaHUEM 11€7IECO00Pa3HOCTH;

- jo0aBieHME B OETOHHYIO CMech He MeHee 1 Kr/M° MOHOBOJIOKHHCTOM
TOJIUTIPOITMIICHOBOM MUKPOGUOPHI.

Bo03M0XHO IpUMEHEHNE MHOTO SKCIIEPUMEHTAIBHO MOATBEPKICHHOTO METO/1a.

10 KoHcTpykTHMBHBIE  Tpe0OBaHMS, TNOBBIIIAIOIIUE OTHECTOMKOCTh
7KeJ1e300eTOHHBIX KOHCTPYKIMH

10.1 beron u xene3o0eroH — Heroproune (HI'), croiikue kK OrHEBOMY U TEIJIOBOMY
BO3JCHUCTBUIO CTPOMUTEIbHbIE MaTepuasbl. Hopmupyembie Impenensl OTHECTOMKOCTH
XKeJNe300€TOHHBIX ~KOHCTPYKLMM cienyeT oOecrneuuBaTh MYyTEM PAlMOHAIBHOTO
IIPOEKTUPOBAHUSA U KOHCTPYUPOBAHHS.

10.2 OcHoBHBIC TapaMeTphbl, OKA3bIBAIOIIUE BIUSHHE HA IPEIei] OrHECTONKOCTH
OCTOHHBIX U KeJIe300€TOHHBIX KOHCTPYKITUM, — BUJT OETOHA, BSIKYIIETO U 3aMOTHUTEIS,
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KJIacChl OCTOHA M apMaTypPhl, TUI KOHCTPYKIUH, (popMa 1 pa3mMepbl IMOMEPEIHOTO CEUCHHSI,
KOJIMYECTBO U PACIIOJIOKCHUE apMaTyphI IT0 CEUYCHUIO KOHCTPYKITUH, TOJIIIMHA 3alTUTHOTO
ClIosi OCTOHA, YCJIOBHUSl HarpeBaHUsS KOHCTPYKIIMU NPHU TOXKape, Harpy3Ka M BIIAXKHOCTh
OeToHa.

10.3 Oobecnieuenne TpebyemMoro mpezena OTHECTOMKOCTH  JKeNe300eTOHHOU
KOHCTPYKIIUU CIIEAYET JHOCTUTaTh PAlMOHAIBHBIM TOA00POM TOJIIUHBI 3AIUTHOTO CIIOS
Oerona. C yBeIMUYCHHEM TOJIIMHBI 3AIIMTHOTO CJOS OETOHA YBEIMUYMBACTCS IpeIel
OTHECTOMKOCTH KeJIe300€TOHHOH KOHCTPYKITUH.

10.4 ITpu TonmuHe 3aMTHOTO ci1os OeToHa 60s1ee 40 MM clieyeT npeaycMaTpUBaTh
YCTaHOBKY IIPOTUBOOTKOJIBHON CETKH U3 MPOBOJIOKU AMaMeTpoM 2—4 MM ¢ sueiikamu 40—
75 MM Ha paccrossHUM 15-20 MM OT HarpeBaeMoil MOBEpXHOCTU. [IpOTUBOOTKOIBHYIO
CETKYy clleqyeT (PUKCHUPOBATh K HIKHEH pabodeil apMarype IUIMT U KOHCTPYKTHBHOU
apMartype 1o MepuMeTpy cedeHust 0ajiokK.

10.5 KojmoHHBI OONBIIETO TOMEPEYHOrO CEUCHHMS C MEHBIIMM IIPOILIEHTOM
apMHUPOBAHUS JIYYIIIE COMPOTUBIISIIOTCS BO3JEHCTBHUIO MOXKapa, YeM KOJOHHBI MEHBIIIETO
MOTIEPEYHOT0 CEYCHUS ¢ OOJIBIITUM MTPOIICHTOM apMHUPOBAHUS.

10.6 KocBeHnHnoe apMupoBaHUe KOJIOHH CETKAMH WJIM CIIUPAJISIMU TOBBIIIAET MIpeIet
OTHECTOMKOCTH B cpeaHeM Ha 20 %.

10.7 B »xene300€TOHHBIX KOJIOHHAX C MPOIOJIBHOM apMaTypoil B KOJIMYECTBE OoJiee
YEeThIPEX CTEPKHEHN BJOJb OJHON IpaHU CEUYEHHUs HELEIecOOOpa3HO YCTAaHABIMBATH BCIO
apMaTypy OKOJIO 000rpeBaeMoil MOBEPXHOCTH. J{Jisl MOBBIIIEHUS IIpeiesia OTHECTOMKOCTH
KOJIOHH pabouyro apMmaTypy CIeIyeT YCTaHaBJIMBaTh B MAaKCHUMaJbHO BO3MOKHOM
yAQJIEHUH OT 000rpeBaeMoil MOBEPXHOCTH, ONMKE K SAPY CEUYEHHsS] KOJOHH, €CIH 3TO
MO3BOJIIOT YCHIIHSL.

10.8 IIpenen orHeCTONKOCTH MO TTOTEpPE HECYIEH COCOOHOCTH R KOJIOHH U 0aJoK ¢
KECTKOM apMaTypou, pacroJIOKEHHOM B CEpeIMHE CEUCHHUs, 3HAYUTEIHHO OOJbIINe
AQHAJIOTMYHBIX KOHCTPYKLHUM CO CTEPKHEBOM apMaTypoOu, pacloOKEHHON Y HarpeBacMou
IIOBEPXHOCTH.

10.9 B Gankax, mpu pacroyiOXEHUU apMaTypbl pa3HOTO JWaMeTpa W Ha Pa3HBIX
YPOBHSIX, apMaTypy OOJIBIIIETO JUaMeTpa CIeAyeT pacioyiarath JAajblie OT HarpeBaeMoi
MTOBEPXHOCTH TIPH TTOXKAPE.

10.10 J[lns moBbIIEHHs Mpefesna OTHECTOMKOCTH OalloK ClIeyeT PeryjaupoBaTh
dopMy X ceUeHHUS: IPEANOUTUTENIbHEE IIMPOKUE U HU3KUE OATKH, a HE Y3KUE U BHICOKHE.
PabGouyto apmarypy Oajnok cleayeT IpeaycMaTpuBaTh B KOJIMYECTBE Oojiee Tpex
CTepXKHEH M pa3MenaTh €¢ B HECKOJIBKO PSIOB ¢ MAaKCUMAIbHO BO3MOXKHBIM yATICHHEM
apMaTypbl OT 000TrPeBaeMbIX ITOBEPXHOCTEH.

10.11 Ha omopax mMexay COCeTHUMH OaqKaMH U MEXIy OaJKoW U CTEHOW JIOJDKEH
OBITB 330D JUTsl 00ecTiedeHUs] CBOOOTHOTO Y/IITMHEHUST OAJIKU TIPU HAarpeBe.
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10.12 B mmrax ¢ ABYXPSAAHBIM apMHUPOBAaHUEM CIEAyeT MpeayCMaTpUBaTh
BEPTUKAJIbHYIO MOTNEPEUHYI0 KOHCTPYKTUBHYIO apMaTypy WJIH BEPTUKAJIbHBIE XOMYTHI,
CBS3BIBAIOIIME BEPXHUM U HIKHUN PSAABI apMaTyphl.

10.13 B MOHOJMTHBIX  Ke€JIE300€TOHHBIX  IMEPEKPBITHUSAX IO  CTaJIbHOMY
npoUINPOBAaHHOMY HACTUIY CJIEIyeT MPUMEHSITh B KadeCTBE HECHEMHOW OIMamyOKu
npoUINpOBaHHBIA HAcTWI. ApMaTypy B Todpax PpPEKOMEHIYeTCS COCIUHATh C
npoUIMPOBAHHBIM HACTHIIOM BO M30€KaHHE €0 OTCIOCHUS OT O€TOHA MIPH MOXKape,

JIIsi TIOBBINIEHWST OTHECTOMKOCTH MHOTOIPOJIETHBIX IUIUT W3 MOHOJUTHOTO
&Kene300eToHa Ha CTaTbHOM MpoduaupoBaHHOM HacTwie 10 R150 B mepBom kpaitHem
MpoJieTe TUIMTHI CIAEAYyeT YBEIWYMBaTh IUIOmanas apMatypbl Ha 30 % cBepx pacuera,
CeUYeHHE apMaTyphl Ha TEPBON MPOMEXKYTOUHOW OMope MpeaycMaTpuBaTh B 2 pasa
00JIbIIIe, YEM B IIEPBOM IIPOJIETE.

10.14 TpyO6ob6eToHHBIE KOJOHHBI PEKOMEHYETCSsl POCKTHPOBATH C yU€TOM BHEITHEN
METAJIIMYECKON TpyObI-000KMBI B KaU€CTBE HEChEMHOM onairyOkH, 03 ee yuera B pabote
KOJIOHHBI.

[Ipu BKJIIOYEHUH METAIIIMYECKONH 000MMBI B pabOTY KOJIOHHBI CIEIyET MPUMEHSITh
cpeacTBa orHesamiuthl. [lpu BeIOOpe cpeAcTBa M TONIIMHBI OTHE3ALIUTHl HE CIEIyET
JIOIyCKaTh HarpeB Merayummueckoi 06oiimMbl cBbitie 400 °C.

10.15 IIpenmen OTrHECTOMKOCTH KeNe300€TOHHBIX KOHCTPYKIMN 3aBUCUT OT HX
CTaTUYECKOM cXeMbl paboThl. BiusiHuE cTaTHYECKON HEONPEAETMMOCTA KOHCTPYKIIMM Ha
MIpEIesI OTHECTOMKOCTH YUUTHIBACTCS MTPH COOTIOCHUY CIICTYIONTUX TPEOOBAHMIA:

- He MeHee 20 % TpeOyeMoi Ha onope BepxXHEH apMaTyphl IOJKHO TPOXOAUThH HaJl
CEpEIMHON MPOJIETA;

- BEpXHSAS apMarypa HaJa KpalWHWMH OIOpaMH HEPa3pe3HON CHUCTEMBI JIOJDKHA
3aBOJUTHCS Ha paccrosHue He MeHee 0,4l B cropoHy mposieTa OT ONMOpPHI U 3aTeM
nocterneHHo oopwiBaThes (I — mvHa nposera);

- BCSI BEPXHSIA apMarypa HaJ MPOMEKYTOUYHBIMH OTIOPaMH JIOJKHA MPOJIOKATHCS K
nposiety He Menee ueM Ha 0,151,

10.16 IlpoexkTupoBanue y3J10B COMPSKEHUS KOHCTPYKITUN JOKHO OCHOBBIBATHCS HA
oO111el OlIeHKe MOBEEeHNs KOHCTPYKIUH Mpu mokape. [leTtanuszaius y3/i10B CONPSHKEHHUS
AJIEMEHTOB JIOJDKHA OBITh BBIMOJHEHA TaKMM OOpa3oM, YTOObI OHHM COOTBETCTBOBAJIH
HOPMUPYEMBIM KpUTEpHUsIM OTHecTOMKocTH R, E, | nnst compsraeMbix KOHCTPYKIIUN, U
obecreunBay TOCTaTOYHYIO YCTOMYUBOCTD BCEH KOHCTPYKTUBHOM CUCTEMBI TIPH TIOKape.

Jlist oOecrieyeHusi TEMJIOU30JIUPYIONIEH CIOCOOHOCTH MIMPUHA 3a30pOB B y3Jax
CONPSIKEHUS JIEMEHTOB JI0JbKHA ObITh He Oojiee 20 MM, a riayOuHa 3a3opa — He Ooiiee
MIOJIOBUHBI MUHMMAJILHOH TOJIIMHA D comnpsiraemoro anemenTa (pucynok 10.1).
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° ° <b/2
S
< 20 MM
Pucynok 10.1 — Pa3mepbl 3230p0B B y3/1aX CONMPSI’KEHUS KeJT1€300eTOHHBIX
IJIEMEHTOB

Jns 3a30poB mupuHOil 6onee 20 MM U NpU HEOOXOTUMOCTH MPUMEHEHHS
M30JSIIIHOHHBIX MaTePUAIOB, WX OTHECTOMKOCTh JOJDKHA OBITh JTIOKyMEHTaJIbHO
MOJITBEPK/IEHA Pe3yIbTaTaMHU COOTBETCTBYIOIINX MUCTIBITAHUI.

Jlns  obOecrieueHust TpeOyeMoOil OTHECTOMKOCTHM IIIBOB B JKEJI€300€TOHHBIX
KOHCTPYKIUSAX HX 3alOjHEHHE CJEAYET BBINOJIHATH C MPUMEHEHHUEM HETOPIOYUX
MaTepuajIoB ¢ HU3KON TEMIONPOBOIHOCTHIO.

10.17 Ilpm npuMeHEHMHM B CTEHOBBIX IMAHENSAX WM TEPEKPHITUAX TOPIOYETro
YTEIUTUTENS CIIeAyeT IPEeAyCMaTpUBaTh €ro OrHE3AIINUTY MO MEPUMETPY C MPUMEHEHUEM
HErOPIOYMX MaTEPHUANIOB.

10.18 3aceimka, CTsXKKa M TOKPBITHE I0Ja M3 HETOPIOYUX MAaTepuajoB TMpU
TEMJIOTEXHUYECKOM pacyeTe MOTYT OBITh BKIIFOUCHBI B OOIMYIO TOJIIWHY TUIUTHI TIPH
OLICHKE TpejieNia OTHECTOMKOCTH 10 MOTEPE TEIUIOM30IUPYIOIIel CiocOOHOCTH |.

10.19 Msrubaembie 3J€MEHTHI C 3aJeJIKOW Ha OMopax cleAayeT paccMaTphBaTh Kak
HEepa3pe3HbIe CUCTEMBI.

10.20 Ilpu mpOeKTHPOBAaHUHM CTATUYECKH HEOMPEACTUMBIX KOHCTPYKLHMH, OIECHKY
COOTBETCTBUS COOCTBEHHOTO Tpe/iea OTHECTOMKOCTH HOPMUPYEMOMY 3HAUYEHHUIO CIIETyeT
OPOBOJAUTh pacyeTaMd OrHECTOMKOCTH, T.K. IPOBEJEHUE OTHEBbIX MCIBITAaHUN
TEXHUYECKU CJIOKHO B YacTH BOCHPOM3BENCHUS JKECTKHX Y3JIOB COIPSIKEHUS
KOHCTPYKIUH (MCIBITaHUS, KaK MIPABUIIO, IPOBOASTCS MPHU IAPHUPHON CXeMe ONUpPAHUs
KOHCTPYKITHT).

10.21 Ecnu coO6CTBEHHBIN TIPS OTHECTOMKOCTH CYIIECTBYIONICH jKeIe300€ TOHHOM
KOHCTPYKITUU HE COOTBETCTBYET HOPMUPYEMOMY 3HAUCHHUIO, €TO CIEAYeT YBEINUYUBATh 32
CYCT IPUMEHEHHMS OTHE3AITUTHOTO ITOKPBITHS.

10.22 IIpu npoeKTUPOBAHUU W KOHCTPYUPOBAHUHU KEJIE300€TOHHBIX CTATHUYECKH
OMpEeNEIUMBIX KOHCTPYKIMH C TMO3UIMA o00ecreueHnuss OTHECTOMKOCTH BO3MOXKHO
IpuMeHeHHe Tabyuil pazzaena 14.

11 CpeacTBa OrHe3amuThI 1151 KeJ1€300€eTOHHBIX KOHCTPYKIM I

11.1  Ornxe3amuTa 1Jis1 OETOHHBIX U KEIE300€TOHHBIX KOHCTPYKIIUM MPUMEHSIETCS
B CIIyYasix, €CIIu:
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- COOCTBEHHBI WU (AKTUYECKUN TpeIesl OTHECTOMKOCTH CYIIECTBYIOIIEH
KOHCTPYKIIMU HE COOTBETCTBYET HOPMUPYEMOMY TIPE/IeNTy OTHECTOMKOCTH;

- B POIECCE PEKOHCTPYKIIUU W/WIIK U3MEHEHUS Kilacca GyHKIMOHATBHOM MOKapHO
OMAacCHOCTU TpH (PYHKIHUOHAIBHOM MEpPenpoPIMPOBAHUU 3/IaHUM U COOPYKEHUH, MpHU
KOTOPOM TIOBBIIIAIOTCS TpeOOBaHUSI K TIpeesiaM OTrHECTOMKOCTH >KeNe300€TOHHBIX
KOHCTPYKIIHH;

- HeoOxoauMo  o0eclieyeHWe  HOPMHUPYEMOIro  Tpelelia  OTHECTOMKOCTH
MOBPEKACHHOHN MOXapOoM WK AePEKTHOW KOHCTPYKILMH, TOJJIeKaIIeH YCHIICHHUIO;

- HeoOXoauMmo oOecreyeHne MEpONpUATHH TIO0  3alUTe OT  XPYMIKOTO
(B3pBIBOOOPA3HOI0) pa3pylIEHUS MPU MOKAPE;

- B MpoIlecce MPOEKTUPOBAHUS HEBO3MOXKHO OOECNEUUTh HOPMHUPYEMBIA Mpesen
OTHECTOMKOCTH 3a CYET KOHCTPYHPOBAHHUS COOCTBEHHOTO CEUEHHUS Kelle300eTOHHOMN
KOHCTPYKIMU B CBSI3U C OTPAaHUYECHHEM I€OMETPUYECKHUX MMapaMeTpOB CEYEHUM. ITO, B
OCHOBHOM, KacaeTCsl CTEPKHEBBIX 3JIEMEHTOB KOHCTPYKLMWMH, CTEHOK JIBYTaBPOBBIX H
TaBPOBBIX 0AJIOK, TOHKUX IUIMTHBIX KOHCTPYKIUH U T. II.

11.2  Be16op cnioco6a u TONIIMUHBI CPEICTBA OTHE3AUTUTHI 3aBUCHUT OT:

- COOCTBEHHOTO WU (haKTUUECKOTO Tpeiesia OTHECTOMKOCTH KOHCTPYKIUH, a TaAKXKe
OT 3HA4YEHHUs TMPUPAIICHUS OTHECTOMKOCTH, HEOOXOJUMOTro i oOecredeHus
COOTBETCTBUS KOHCTPYKIIMM HOPMHUPYEMOMY MIPEAEITY OTHECTOMKOCTH;

- TEMIIEPaTyPHO-BJIAKHOCTHBIX YCIOBHH SKCIUTyaTallMH 3aIUIIaeMON KOHCTPYKIIHH;

- BUJIa 3aIlUIaeMO KOHCTPYKIMHU (KOJIOHHA, OajiKa, IIuTa U T.1.);

- cnenuduueckux TpeboBaHUN o0OecredeHuss CTOMKOCTH CpPEICTBA OTHE3aIUTHI
(MexaHuyeckasi MPOYHOCTh, CTOMKOCTh K arpecCUBHBIM cpellaM, BHOPAlMOHHBIM,
yIapHBIM BO3JICHCTBUAM, HCTUPAHHIO U T. 11.);

- BBIOOpAa TPUEMIIEMOTO0 B YCIOBHSX CYIIECTBOBAHHUS KOHCTPYKIIHMH CIIOCO0a
HAaHECEHUS WM YCTPOUCTBA CPEACTBA OTHE3AIUTHI;

- ceiCMUYEeCKOro pailoHa pacrnoioskeHust 00bekTa 3auuThl (¢ yuetom CII 14.13330);

- APXUTEKTYPHBIX U CTETUYECKUX TPEOOBAHUM.

11.3 OcHoBHBIE = CHOCOOBI ~ KOHCTPYKTHMBHOM  OTHE3AIUTHI  OETOHHBIX
1 JKeJIe300€TOHHBIX KOHCTPYKIIHIA:

- IPUMEHEHNE OTHE3AIIUTHBIX MTYKaTYPHBIX COCTABOB;

- YCTPONCTBO OOJUIIOBOK TUIMTAMH WIIA JTUCTAMU U3 OTHE3AIIUTHBIX MaTEPUAJIOB,;

- MPUMEHEHHE PYJIOHHBIX MAaTE€pPUAJIOB HA OCHOBE 0OaszalibTa WM MUHEPAIHLHOTO
BOJIOKHA;

- 00ETOHUPOBAHUE KOHCTPYKIIUH;

- 00KJIaJIKa KUPIIUYOM UJTH JIETKOOECTOHHBIMU OJIOKaMHU.

Bo3MOXHBI Jipyrue CrnocoObl OTHE3AIMTHI JKEJIE300€TOHHBIX KOHCTPYKIIUHA TIPH
COOTBETCTBYIOIIEM  JKCIICPUMEHTAIbHOM  OOOCHOBAaHWM WX  HAJASKHOCTH H
JIOJITOBEYHOCTH.

11.4 TlpumeHEHHE WITYKaTYpHBIX OTHE3AUIUTHBIX MOKPBITUI — TpaauMOHHBIN
CIoco0 OTHE3aIUTH OETOHHBIX U KEJIe300€TOHHBIX KOHCTPYKITUH.

N3BECTKOBO-LIEMEHTHAS IITYKATypKa TOJIIMHON 15 MM, rurnicoBas TomuuHoi 10 M,
MEePIAUTOBAS WM BEPMHUKYIUTOBAS TOJIIMHOW 5 MM, TEIJIOM3OJISIUA U3 MUHEPAIBHOTO
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BOJIOKHA TOJIIIMHOW 5 MM SKBUBAJICHTHBI YBEJIWYEHHUIO HA 10 MM TOJIIIMHBI 3aIIUTHOTO
CJI0S TsKEJIoro 0eToHa (YCTaHOBJIECHO SKCIEPUMEHTAIIBHO).

[Ipu TonmMHE OrHE3AMTHOTO MOKPHITHS Oosiee 30 MM, ero HaHECEHUE HEOOXOIUMO
OCYILIECTBIIATH IO MPOBOJOYHON CETKE AUaMeTpoM 2—3 MM c siueiikoit He 6osiee 100x100
MM, YCTAaHOBJIEHHOM B CEPEIMHE TOJIIUHBI MOKPBITUS U TOUYEYHO 3aKPEIJICHHON aHKepaMHU
B OETOH KOHCTPYKITUH.

[IpenmyiecTBa ITYKaTypHBIX IIOKPBITUM — JOJTOBEYHOCTh M BO3MOXHOCTH
JIOKAJIBHOTO PEMOHTA.
HenocraTok ImITyKaTypHBIX TIOKPBITHMM — YyBEJIWYEHHE Beca >KeIe300€TOHHOMN

KOHCTPYKIIMU C OTHE3AIIUTHON IITYKaTypPKOM.

OddexTrBHAS TOMMIMHA IITYKATYPHBIX MOKPBITHI: OT 1 10 4 cM. Cioco6 HaHEeCceHuUsI
— PYYHOM UITU METOJIOM TOPKPETUPOBAHUSI.

[IpumeHeHre 00JIerYeHHBIX HAMBUIIEMBIX MITYKATYPHBIX OIHE3AITUTHBIX MOKPBITHIMA
HA THIICOBOM M IIEMEHTHOM 0CHOBaX 00BbEMHBIM BecoM He OoJtee 450 kr/m3— 3¢ ek THBHEII
croco0d KOHCTPYKTHMBHOM orHe3aummrthl. llITykaTypHble HambUIsIEMble  COCTaBbI
OTHE3alIUTHBIX TOKPBITUH HAHOCATCA MEXaHU3UPOBAHHBIM CIIOCOOOM M MOTYT
OPUMEHATHCSA B YCJIOBUSAX MOBBIIIEHHON BJIAXKHOCTU M BO3JEHCTBUS arpeCCUBHBIX CpEl.
JIOJITOBEYHOCTH HANBUIAEMBIX IITYKAaTypPOK MOKET HOCTUTATh 50 JIeT.

11.5 IlpumeHenue OOJHUIIOBOK IUIUTHBIMA M JIMCTOBBIMM OTHE3AIUTHBIMU
MaTtepualiaMi B KaueCTBE OTHE3aIUThl OCTOHHBIX M KEJIE300€TOHHBIX KOHCTPYKIIMMA
MO3BOJISIET COBMEIIATh (DYHKIIMHU OTHE3AITUTHI U OTJCIKH MOBEPXHOCTEH.

OrHe3almMTHBIE TUIMTHI WA JUCTBl M3rOTABIMBAIOT HAa OCHOBE IIEPJINTA,
BEPMUKYJINTA, KEpaM3WUTa, MHUHEPAJIbHBIX BOJIOKOH (CHJIMKATHBIX, XPHU30TUJIOBBIX,
0a3albTOBBIX, JWMA0A30BBIX), BOJOKOH U3 JIPyTMX MaTepHaIOB (KAOJIHMHOBBIX,
KPEMHE3EMHUCThIX, KBapIieBbiXx). CyIIECTBYIOT BJIArOCTOMKHE OTHE3AIUTHBIC TUIMTHI U
JINCTOBBIE MATEPHUAJIBI.

KpemieHne TIUIMTHBIX M JIUCTOBBIX OOJUIIOBOK K OETOHHBIM ITOBEPXHOCTSIM
OCYIIIECTBIISACTCS HECKOJBKUMH CIIOCOOAMHU: aHKEPHBIM — JIMCTHI TMPUKPYYHUBAIOTCS
HEIOCPEACTBEHHO K OCTOHHOM MOBEPXHOCTH, MPO(HIBHBIM — JIUCTHI M TUTMTHI KPETATCS
Ha OTOBBIN KapKac.

B mepekphITHSIX OTHE3aIMUTHBIE TUIMTHI KPEHSATCS HEMOCPEACTBEHHO K HECYIIEMY
npodui0 MOABECHOr0 MOoToJKa. CHMXKEHUE MPOYHOCTH, AedopManus U pa3pylieHHUE
3JIEMEHTOB KPEIUICHUSI MPU HArpeBaHWU MOTYT TIPUBECTH K MPEXKICBPEMEHHOMY
OOpYIIECHUIO TUIUT WK JUCTOB OTHE3AIUTHOTO MaTepuasa, MOSBICHUIO IICIeH MEXTy
HUMHU, B PE3yJIbTATE€ OrOHb MPOHUKHET K 3aIUIIAEMON TOBEPXHOCTH.

Henocratku orHe3anuTHBIX OOJIUIIOBOK INIMTHBIMU M JINCTOBBIMHU MaTepHaIaMu:

- 3aBHCUMOCTbH MTOKA3aTeJIsi OTHECTOMKOCTH OOJUIIOBOK OT OTHECTOMKOCTH Y3JI0B UX
KPEIUIEHUS K 3alUIIAEMON KOHCTPYKIIUY;

- BBICOKAsl TPYJAOEMKOCTb MOHTAXa;

- 0OJIBIION BEC, MPUBOMAIINN K YBEIMUYCHHUIO Beca 3alUIIAEMON KOHCTPYKITUU (1S
HEKOTOPBIX Pa3HOBUIHOCTEH IJIUTHBIX M JINCTOBBIX OOJIMIIOBOK);

- 33JIeJIKA 3a30POB MEXKAY JIMCTAMHU OTHE3AIUTHI IPOU3BOJIUTCS T€PMETUKAMHU, CPOK
CITY>KOBbI KOTOPBIX 3HAUUTEIIHLHO MEHBIIIE CPOKA CITY>KOBI JTMCTOB OTHE3AITUTHI;
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- OTpaHWYECHUS TPU IKCIUTyaTallM¥ BO BJIAKHOW Cpelne JJII HEKOTOPHIX BHJIOB
JMCTOBOM OTHE3AIIUTHI,

- BO3MOXHOCTb TOSIBJIEHUS OuoJorHYeckux (rpuOKOBBIX) oOOpa3oBaHUN B
NPOCTPAHCTBE MEXKIY KOHCTPYKIIMEH W OrHE3alUTOM Ha KapKace BCIEICTBUE
TIOBBIIIICHHON BJIQKHOCTH U OTCYTCTBHSI IIPOBETPUBAHUS B MTPOIIECCE IKCIUTYaTAIIHH.

[IpenmodTuTenbHO TPUMEHEHUE TUIIOB TUIMTHBIX WM JIMCTOBBIX OOJMIIOBOK, IS
KOTOPBIX TPOpabOTaHbl W TOATBEPXKJACHBI OTHEBBHIMH HUCIBITAHUSMHU PEIICHUS Y3JIOB
COTIPSDKEHUS U KPETICHHUS AJIEMEHTOB OOJIMIIOBOK K 3alTUIIIAEMBbIM KOHCTPYKITHSIM.

11.6 Cnoco® orHe3amuTtsl myTeM OOETOHHpPOBAaHHS NPUMEHHM B Cllydae
HE00XOAMMOCTH 00€CIIeUEeHNsT HOPMHUPYEMOTO TMPEJEIa OTHECTOMKOCTH MOBPEKICHHON
Mo>kapoM win AeEKTHON YCUITMBaeMOW OCTOHHOMN WMITH JKEeJIe300€TOHHOW KOHCTPYKITHH.
ObeToHUpOBaHNE COBMEIIAET YCUIIMBAIONIYIO M OTHE3AIUTHYIO (DYHKIIUU U BBITIOTHIETCS
C COOTBETCTBYIOIMM AapMHPOBAHMEM Ha OCHOBE pPACYeTOB Ha MPOYHOCTh H
OTHECTOUKOCTb.

[Ipu ycTpoiicTBe 00€TOHMPOBAHUS CIIEyeT IPUMEHATh Kjlacc O€TOHA, aHAJIOTUYHbBIN
KJ1accy 0€TOHa KOHCTPYKIIMH, HOBYIO HECYIILYIO apMaTypy YCHICHHUS COEAUHSTH CO CTapo
CYLIECTBYIOILIEH apMaTypol, MpeaycMaTpuBaTh apMUPOBAHUE 3aIIUTHOTO CJIosi OeTOHa
IIPOTUBOOTKOJIbHON CETKOM.

HenocraTtok cmnocoba OOGETOHHpPOBaHMUS — TPYJIOEMKOCTb, YBEIMYEHHE Beca U
pa3sMepoOB KOHCTPYKLIHUM.

11.7 Cnoco® KOHCTPYKTHBHOW OTHE3alIUThI IyTEM OOKIAJKHU Kene300€TOHHOM
KOHCTPYKIMU KHUPIWYOM WM JErKOOETOHHBIMHM OJIOKaMU NPUMEHSAETCS NIl CTEHOBBIX
KOHCTPYKIIMA B TMPOILIECCE PEKOHCTPYKUMH WJIM HM3MEHEHHS (PYHKIIMOHAIBHOTO
Ha3HAYEHHUS 3AaHUI U COOPY>KEHUH MPU MOBBIIICHUH TPEOOBAHUI OTHECTOMKOCTH.

HenocraTok Takoro crnoco0a OTHE3alUThl — TPYIOEMKOCTb, YBEIMYEHHE BeEca U
pa3MepPOB KOHCTPYKLIHH.

11.8  Br16op crioco6a 1 TONIIMHBI CPEICTBA OTHE3AIIUTHI I0JKEH ObITh 000CHOBaH
B MPOCKTHBIX PELICHUSX PACUCTHBIMHU METOJAMHU MPHU HU3BECTHBIX TEMIOTEXHUUYECKUX
XapaKTepUCTHKAX CPEJCTBA OTHE3AIIUTHI (TEIJIOMPOBOIHOCTh, TEIJIOEMKOCTh) WIIH
MPOTOKOJIAMH COOTBETCTBYIOIINX UCIIBITAHUH.

[IpoekT mo orHe3ammTe JOHKEH COJEpPKaTh PAcYETHOE WIIM AKCIEPHMEHTAIbHOE
000CHOBaHNE HEOOXOAUMOCTH M JIOCTATOYHOCTH MPHUMEHEHHUS TOTO MUK HHOT'O CPEACTBa
OTHE3aIUTHI JUISI KOHKPETHOM 3aIUINAEMON KOHCTPYKIMWHU. TOJIIMHA HAHOCUMOTO WJIA
yCTPauBaeMoOro CpEeJICTBa OTHE3AlIUThl JOJDKHA Ha3HA4YaThCA C YY4E€TOM COOCTBEHHOIO
npezena OrHeCTOMKOCTH OETOHHOM UJTH KeIe300€TOHHON KOHCTPYKITUH.

11.9 Ilpu npuMeHEeHUU CpPEACTB KOHCTPYKTUBHOM OTHE3aIIMTHl JIOJKHA ObITh
o0ecreueHa UX COXpPaHHOCTb M JIOJITOBEYHOCTh (COXpPAHEHHE OTHE3aIUTHBIX CBOWCTB U
LIEJIOCTHOCTH ) Ha IEPUOA MPOEKTHOTI'O CPOKA IKCILTyaTallUH 3AaHUN U COOPY KEHHUS.

11.10 OueHKy TEXHUYECKOTO COCTOSIHMSI OTHE3AIIMTHBIX MOKPBITUH B Ipoliecce
SKCIUTyaTallul OOBEKTOB 3alllUThl CJIEAyeT MPOBOJUTH B paMKax oOCIeI0BaHMI
TEXHUYECKOTO COCTOSHUSA Kene300eTOHHbIX KOHCTpyKimid o ['OCT 31937, MmoHUTOpUHT
TEXHUYECKOTO COCTOSHUS OTHE3aMTHBIX MOKpbITHs — 1o CIT 432.1325800.
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12 OrHecoXpaHHOCTH KeJ1e300€TOHHBIX KOHCTPYKIIH

12.1  Ilpu npoeKTUpOBAHUM KE€I€300€TOHHBIX KOHCTPYKIUH 3JaHUM, COOPYKEHUI
¥ MHOTO(YHKIIMOHAJIbHBIX KOMIUIEKCOB PA3JIMYHOIO Ha3HAYEHUS C Pa3BUTON MOA3EMHON
YacThbIO, BBICOTHBIX 3JaHUM, OTHOCSIIMXCS K IOBBIIIEHHOMY YPOBHIO OTBETCTBEHHOCTH
(I'OCT 27751), a Tak:ke TpaHCIOPTHBIX TOHHEJEH, OTKa3bl KOTOPBIX MOCJIE MOKapa MOTYT
NPUBOANTh K TSKEIbIM 5SKOHOMHYECKHMM U DKOJOTMYECKMM IOCHEACTBHUSIM, U
KOHCTPYKIMMH, BOCCTAHOBJICHHE KOTOPBIX HEBO3MOXXKHO B IMPOLIECCE SKCIUTyaTalluU WM
TpeOyeT OOJBIINX TEXHUYECKUX CIOKHOCTEN U 3aTpaT, peKOMEHIyeTcsl 00ecreunBaTh Ux
OTHECOXPAHHOCTBH I0CJIE IT0XKApa.

OOecnieueHue  OTHECOXPAHHOCTH  LIENECOOOpa3HO  IMpeaycMaTpuBaTh UL
KEJIe300€TOHHBIX KOHCTPYKLUH, KOTOpbIE YYacTBYIOT B oOecnedeHuu oOuiei
YCTOWYMBOCTH M I'€OMETPUYECKOM HEU3MEHSIEMOCTH 3/1aHHs WM COOPYKEHHS, B TOM
YHCJIE IIPU BO3JAEHCTBUH T0XKAPA.

IIpn KECTKHMX COINpPSDKEHUSAX DJIEMEHTOB B paMHOW WM PAMHO-CBSI3€BOM
IPOCTPAaHCTBEHHOM KOHCTPYKTUBHOM CUCTEME BBIXOJ] U3 CTPOsi (0OpyILIEHUE) OAHOTO WIN
HECKOJIBKMX 3JIEMEHTOB (HaIllpUMep, 32 CUET BOSHUKHOBEHUS IUIACTUYECKUX ILIAPHUPOB B
OTOPHBIX 30HAX CTATUUYECKH HEOMpPEIEIMMbIX H3rMOaeMbIX 3JIEMEHTOB) NpU IMOXKape
MOXET MPUBECTH K HW3MEHEHUIO KOHCTPYKTUBHOM CHUCTEMBI 3/IaHMs, HAPYLICHUIO €ro
IIPOCTPAHCTBEHHOW JKECTKOCTH, YCTOMYMBOCTU M Pa3pyLICHHUIO B LeNOM. M3meHeHwne
KOHCTPYKTUBHOM CHCTEMBl HEIOMYCTUMO [JIsl 3[aHUA M COOPYKEHUU MOBBILIEHHOTO
YPOBHSI OTBETCTBEHHOCTH (HAIIPUMED, JIsl BBICOTHBIX 3/1aHUI).

[Ipu Ha3HaYeHUU TPEOOBAHUS OTHECOXPAHHOCTH B ITPOEKTE HEOOXOUMO BBITIOIHSATh
UJEHTU(UKAIIMIO CTPOUTENIBHBIX KOHCTPYKIMI KaK 3JIEMEHTOB HECYIIEH KOHCTPYKTUBHOM
CUCTEMBI 37aHUs1, KOTOPBIE BIUAIOT HA YCTOMYMBOCTH BCETO 3[aHUS NI COOPYKEHUS.

122 3a OrHecOXpaHHOCTb KeJIe300€TOHHOW KOHCTPYKIIMM TIOCJE TMOXkapa
IPUHUMAIOT TAKOE €€ COCTOSIHUE, MPU KOTOPOM OCTATOYHASI TPOYHOCTH UJIM OCTATOYHBIC
HeoOpaTuMmble jaedopManuu  OO0ECreynBalOT paboOTy HECyIMX KOHCTPYKIUNA B
COOTBETCTBMM  C  TpeOOBaHMSMU  HOPMATHUBHBIX  JIOKyMeHTOB.  CocrosiHue
OTHECOXPAHHOCTH KOHCTPYKIIMH TO3BOJISIET 00ECIeYnBaTh €€ PEMOHTOIIPUTOTHOCTH 0€3
JIOTIOJTHUTEIBHOTO KOHCTPYKTUBHOTO YCUJICHUS WJIH 3aMEHBI.

12.3 Pacuer OrHECOXpaHHOCTH IKEJIe300€TOHHOW KOHCTPYKIIMU TIOCTE TMoXkapa
MPOM3BOAUTCS IO TPEACIbHBIM COCTOSHUSM JBYX TPy TP  JJIMTEIBHOCTH
CTaHAAPTHOTO TEMIIEPATypPHOTO pEXKHUMa II0XKapa, SKBUBAJICHTHOH HOPMHPYEMOMY
npeneny OrHECTOMKOCTH KOHCTPYKIMH. I[Ipu 3TOM pacyeTHO-aHATUTHYCCKUM ITyTEM
ClIeyeT MpeaycMaTpUBaTh BCEBO3MOJKHBIC IMOCIEICTBUS Pa3pyIIAIOIIEro BO3ACHCTBUS
noJkapa Ha Hapy’>KHbBIE CIIOM OE€TOHA U apMaTypy.

12.4 PacueT OTHECOXPaHHOCTH KEJI€300€TOHHON KOHCTPYKIIMHM IIOCJE TMoXkapa
clenyeT TPOBOJWUTH Ha pacueTHbie codeTanus Harpy3ok mo CII 20.13330 u mpm
pPacCUYETHBIX 3HAYEHUSX COMPOTHBJICHUN OETOHA W apMaTyphbl, C y4E€TOM HW3MEHEHHS
CBOWCTB OCTOHA M apMaTypbl B OXJIQAXJICHHOM COCTOSHUM TOCIIE KPaTKOBPEMEHHOTO
BBICOKOTEMIIEPATYPHOTO HarpeBa.
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Jlist o0ecriedeHus: OTHECOXPAHHOCTH KOHCTPYKIIMU TIOCHE TOoXKapa HEoOXO0IUMO,
9yTOOBI BO BpeMsl MoXxapa TeMIepaTypa HarpeBa apMaTyphl He MpeBbIIIaa;

400 °C — ngns apmaTypbl 0€3 MpeaBapUTENbHOIO HAIpPSKEHUs BCEX KJIaccoB (BO
n30exKaHue MOJIHBIX TOTEPh CLIETNICHUS apMaTyphbl C 0ETOHOM);

100 °C — ans mpeaHanpsaraeMol apMatypbl BCeX KJaccoB (BO M30exkaHUE MOTEPh
IPEeIBAPUTETHLHOTO HATTPSHKCHUS ).

12.5 OneHka OTHECOXPAaHHOCTH >KEJIE300€TOHHBIX KOHCTPYKIUN MPOU3BOJIUTCA
MyTEeM PACcUYETOB OCTATOYHON NPOYHOCTH M OCTATOYHBIX MPOTHOOB IMOCJE TOXKapa M
COTIOCTABJICHUS PE3YyJIbTATOB C TPEOOBAHUSIMU HOPMATUBHBIX IOKYMEHTOB.

Ocmamounas NPOYHOCHIb NOocje noacapa

12.6 PacueTsl OCTAaTOYHON MPOYHOCTH KETIE300€TOHHBIX 3JIEMEHTOB IOCIIE TI0XKapa
JUTS. HOpMaJIbHBIX M HAKJIOHHBIX CEYCHHI MPOU3BOIATCS COTIIACHO pa3nery 8.

[Tpu mpuMeHEeHNN YIPOIIEHHOTO METOa pacueTa COMPOTUBIICHUE CXKATHIO OETOHA,
HarpeToro BBILIE KPUTHUECKON TEMIEPATypbl COTIacHo 8.7, NOMyCKAeTCsl HE YYUTHIBATb.
ConpoTuBieHne 0€TOHA CKAaTUIO IPUHUMAETCSI PABHOMEPHO paclpeesIEHHbIM 110 CKaTOU
30He. PacueTHble CONPOTUBIEHMSI CHXKATUIO MNPUHUMAIOT pPaBHBIMU R, pacdeTHble
COTIPOTHUBIICHUSI apMaTyphbl PAcTSDKEHUIO M CHKATHUIO IOCJIE OTHEBOTO BO3JEHCTBUS MpU
Ho)kape NPUHUMAIOT COOTBETCTBEHHO paBHBIMU Rg U Rsy. Pacuer mnpoBomsaT mno
IPUBEJICHHOMY CEUEHUIO IIIOMIAbI0 Ared , TAPAMETPBI KOTOPOTO OMPENEISAIOT 1o 8.8.

3HaueHuss KO3(PPUIMEHTOB YCIOBUM pabOThl apMarypbl st B OXJIAXJACHHOM
COCTOSTHUH TIOCTIE T0XKapa MPUHUMAIOT 10 Tabiuiie 5.6 B 3aBUCUMOCTH OT TeMIIepaTyphl
HarpeBa apMatypbl Bo Bpems rmoxkapa. [Iporpes 6eToHa 10 KpUTUYECKOM TeMIIepaTyphl BO
BpeMs TIOKapa YCTaHaBIMBAaIOT mo pucyHkam 5.1, 8.1 m 8.2 u TemIoTeXHHYECKUM
pacuetoM (mpuiioxkeHus A, b).

12.7 Tlpu pacdere MPOYHOCTH HOPMAJIBHBIX CEUCHUHN KEIE300€TOHHBIX PJIEMEHTOB
ClieyeT Y4YUTBIBaTh, UYTO B JJIEMEHTaX, PAaCCUYMTAHHBIX Ha paboOTy A0 MOXKapa Mpu
x < &rho, mocie moxkapa BO3MOXEH ciyuait x > Eghgr M3-3a YMEHBIICHUS CKATOW 30HBI
0eToHa 1ocJie MporpeBa HapyKHBIX CJI0EB OETOHA BbIIIE KPUTUUECKOW TEMIIEPaTypHI.

Ecnu ycnosue x < Eghor He coOmro1aeTess, MOMEHT onpeiesisioT o dpopmyiam (8.10)
u (8.12), moacTaBisis B HUX 3HAYEHUS BBICOTHI CKATOW 30HBI, OMpeAeseMo o Gpopmyiie

X= ‘:RhOt- (121)
3HadyeHue Eg BRIYUCISICTCS 110 (hopMyJie
Er=X/hot=0,87 (1 + &sel/ evur). (12.2)

OtHocuTenbHas aeopMalius pacTsIHyTOU apMaTyphl € el TPU HAMPSHKEHUSX, PABHBIX
Rst, ompenensieTcs

Esel = Rst/ Est. (123)

OTHOCUTENBbHYIO JedopMalfio CKaTOro OeTOHA E€pyt MPU HAMPSHKEHUSIX Rptem
MPUHUMAIOT PABHOU €pp 1O Tabiwmie 5.5. Moaynb ynpyroctu apMaTypbl MOCje HarpeBa
onpenestor o dhopmyie (5.7).
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12.8 Jlns oGecrieueHUs] OTHECOXPAHHOCTH KeJIe300€TOHHOM KOHCTPYKIIUU JOJKHO
COOTIOAThCS YCTIOBHE TPOYHOCTH, IIPH KOTOPOM HECyIasi CIOCOOHOCTh CEYCHUS JODKHA
OBITH HE MEHEE YCUJIUS OT BHEITHUX Harpy3oK.

OcTaTo4yHbIi MPOrud nmocje noxkapa

12.9 Bo Bpems moxapa B M3TH0aeMbIX, BHEIICHTPEHHO CXATbIX M BHELIEHTPEHHO
pPaCTAHYTBIX D3JIEMEHTAaX MpPHU OKCIUTyaTallAOHHOW HAarpy3ke OT TEMIIEpaTypHOIO
BO3JICHCTBUS MPOUCXOIUT Pa3BUTHE JOMOJHUTEIBHOTO MPOruda M3-3a 3HAYUTEIHLHOTO
HarpeBa pacTAHYyTOM apMaTypbl U NIEpernaia TEMIIEpaTyp O BbICOTE CEUECHHS.

[Ipyn noxxape nporu® 3JeMEHTa BO3HUKAET BCIIEICTBHE BO3JCHCTBUSA HArpy3ku U
temriepatypel. [lpu Temneparypax HarpeBa apmarypsl g0 350 °C  mporu®
KEJIe300€TOHHOTO 3JIEMEHTa pa3BUBACTCs, B OCHOBHOM, 3a CUET TEMIIEpaTypHbIX
pacimMpeHuii apmaTtypsl U OeToHa y Oojee HarpeBaeMoil moBepxHocTu. [Ipu Harpese
ceeime 350 °C  nmporu®  pas3BuBaeTCa — MPEUMYIIECTBEHHO  BCIEICTBHUE
BBICOKOTEMIIEPATYPHOM MON3YYECTH apMaTypPBl.

[Tocne mokapa B OXJIaXAEHHOM COCTOSTHUM MPOTUO OT HEPAaBHOMEPHOT'O HAarpeBa 1o
BBICOTE CEUEHUs AJIEMEHTa YMEHbINAaeTcsa (HOCUT OOpaTUMBIN XapakTep), U OCTaTOYHBIN
Mporud OT Harpy3kH 3HAYMTENIBHO OOJIbIIE, YEM NPOrud OT HArpy3Kd 10 MOoXKapa u3-3a
CHW)KEHUSI MOAYJS YyHOpyrocth OeToHa M pa3BUTHA HEOOPATUMBIX IJIACTUYECKUX
nedopmalii apMaTypsl Ipy HarpeBe.

B oxnaXI€eHHOM COCTOSIHUM MOCJE MoXkKapa MPOYHOCTHBIE U YIPYTrOIUIACTHYECKUE
CBOMCTBa OETOHAa NPAKTUYECKH HE BOCCTAHABIMBAIOTCA, @ B apMaType MPOUCXOAMT
YaCTUYHOE BOCCTAHOBJICHHE MPOYHOCTU U TIOJIHOE BOCCTAHOBIIEHUE YIPYTOCTH.

12.10 ITocne moxkapa xene300€TOHHBIC PJICMEHTH UMEIOT TPEIIMHBI C HarpeBaeMoOu
CTOPOHBI MO BCEH JJIMHE TIPOJIETA.

JIns m3ru6aeMpIX AJIEMEHTOB MOCTOSIHHOM BBICOTHI 110 JIJTMHE, B Mpejeiiax KOTOpOn
n3rudaeMblii MOMEHT HE MEHSIET 3HaK, KpUBHU3HY JIONYCKAETCS BBIUUCIIATH ISl Hanbosee
HanpsHDKEHHOTO CEUEHMSs, TNMPUHUMAs €€ Il OCTAJIbHBIX CEYCHUM W3MEHSIOMEHCs
IPOTIOPIIMOHAIIEHO 3HAYCHHUIO U3rH0aeMOro MOMEHTA.

Jlns cBOOOMHO OMEPTHIX W KOHCOJBHBIX DJIEMEHTOB MAaKCHUMaJIbHBIH TIPOTHO
JOTMYCKAETCsl ONPEENsTh Mo popmyie

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

rae S — Kod(HIMEHT, 3aBUCAIINI OT BHJAa HArpy3KH W PAacUCTHOH CXEMbI JJICMEHTA.
[Tpu nelicTBUM paBHOMEPHO pacHpeeICHHON HArpy3KH: JJii CBOOOJHO ONEPTOi Oamku
S = 5/48, miIst KOHCOJIBLHOM Oanku S = 1/4.

12.11 KpuBu3Hy n3ru0aeMbIX, BHELICHTPEHHO CHKAThIX U BHELICHTPEHHO PACTSAHYTHIX
AJIEMEHTOB C TPEIIMHAMU B PACTAHYTON 30HE OMPENEISIOT M0 (hopMyie

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

rae (1/r)1 — kpuBU3HA OT HEMPOAOJDKUTEIBLHOTO JIEHCTBHUS BCEH HArpy3Kd, Ha KOTOPYIO
IPOU3BOMST pacyeT no Aehopmarusim;
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(1/r); — xpuBH3HA OT HENPOJOJHKUTEIBHOTO JEHUCTBUS TOCTOSHHBIX M BPEMEHHBIX
JUTUTEIIBHBIX HATPY30K;

(1/r)3s — xpuBM3HA OT MPOJOJDKHTEIHFHOTO JEHCTBUS TIOCTOSHHBIX M BpPEMEHHBIX
JUTUTEIIBHBIX HATPY30K;

(1/r)cs — KpUBU3HA OT TEMIIEPATYPHOH ycaaKu OeTOHA.

12.12 KpuBu3HBI KeI€300€TOHHBIX 3JEMEHTOB OT JICUCTBUS COOTBETCTBYIOIIUX
Harpy3ok omnpenensitor mo 8.2.25 CII 63.13330.2018.

12.13 XectkocTh >xene300eTOHHOro sjemMeHTa D Ha ydacTke 0€3 TpeuuH B
pactsHyTOM 30He onpenensitor mo 8.2.26 CIT 63.13330.2018.

B dopmyne (8.144) CII 63.13330.2018 kosdduuneHT npuBeAeHHUs] pacTIHYTOU H
C)KaToi apMaTypsl K OETOHY paBeH

o=Es/ Ep;. (12.6)
Monyns ynipyroctu 6etoHa Ep; onpeenstor no popmyiie
Eb1 = 0,85Et, (12.7)

rae Ey ompenensatoT no dopmyne (5.3), B KoTopoi KodPuiimeHT Py NpUHUMAIOT T10
Tabymiie 5.1 B 3aBUCHMOCTH OT TeMIlepaTypbl O€TOHA B IIEHTPE TXKECTU MPHUBEICHHOTO
CEUEHUS.

B dopmyie (8.147) CIT 63.13330.2018 npu mpog0DKUTEILHOM JCHCTBUU HArpy30K
E 3amensitot Ha Ep,, KOTOPBIN onpenessitor no gopmyie (5.4), npuaumas Ko3h UIMeHT
Qper MO Tabmuie 5.1 B 3aBUCHUMOCTH OT TeMIIEpaTypbl OE€TOHAa B IEHTPE TSHKECTU
MIPUBEJCHHOTO CCUCHHUS.

12.14 XecTtkocTh >ke1e300€TOHHOTO JJIEMEHTa Ha YYacTKe C TpellMHAMHU B
pacTsiHyToOM 30He onpenensitot mo 8.2.27-8.2.31 CII 63.13330.2018.

3HaueHust Kod(hPUIIMEHTOB IPUBEJEHUSI apMaTypbl K 0eToHy 10 hopmynam (8.157)
u (8.158) CII 63.13330.2018 npuHUMAarOT paBHBIMH

JUISL CKATOW apMaTyphl

__E . (12.8)
a - ’
s1 Ebredt
IUISL PACTSIHYTOM apMaTyphl
_ Es (12.9)
X9p = —/——.
52 lleEb,‘r'ed,I:

3HavyeHue NMPUBEACHHOTO MOy JeopmMaliuu c:katoro 6eToHa Ep reqt OTIpeaessitor
[0 TeMIIepaType KpaiHero C:kaToro BOJOKHa O0eToHa 1o Gpopmyiie

Eb redt = Rot/€n1 red (12.10)
3HaueHue kodpduiuueHta s A1 U3rHOAEMBIX 3JEMEHTOB 0e3 ydera apMaTyphl
JOITYCKAETCS ONPEAEIIATh

Rbt,ser,tbhg (12-11)

Py =1-08—2
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rJie MPOYHOCTh OCTOHA Ha pacTsKeHUue Rpisert ompenenstor mo ¢opmyine (5.2) B
3aBHCHMOCTH OT TeMIIepaTyphl HarpeBa OETOHA Ha YPOBHE PACTSAHYTON apMaTyphI.

12.15 KpuBuzHy »dJeMeHTa TNpPH OCTBIBAHUU OT TEMIEpPaTypHOU YCaJKH
HEpaBHOMEPHO HArpeToro O6eToHa BO BpeMs TOXkKapa OMPEICIIIOT 1o popMyJe

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

TNIC Ocsi U Ocs — KOI(DPHUIMEHTH TeMIlepaTypHOH ycaakd OeToHa, MPUHUMAaeMble IO
Tabauie 5.4 B 3aBUCUMOCTH OT TeMIIepaTyphl 0eToHa 6oJee tp; 1 MeHee t, HarpeToi rpaHu
CeueHus1, KoTopasi Obliia IpU MoKape.

12.16 Ilocne mo>kapa mporud IeMeHTa ABIISETCS OHUM U3 KPUTEPUEB BO3MOKHOCTH
NanbHENIIe >3KCIUTyaTalud KOHCTPYKUMH. Jlns oOecriedeHHs] OrHECOXPaHHOCTH
pacyeTHbIe 3HAYEHHUS] OCTAaTOYHOIO IMporumda mocie Mmoxapa He JOJKHBI MpPEBBIIIATH
npenenpHo ponyctuMbix 3HaueHuit no CII 20.13330.

12.17 TlonoxxeHUsI MO pacyeTy OCTaTOYHON MPOYHOCTH M OCTATOYHBIX MPOTHOOB
OPUMEHHMBI I TOBEPOYHBIX PACYETOB NPU OLIEHKE TEXHUYECKOTO COCTOSHUS
KeJIe300€TOHHBIX KOHCTPYKIMH mocie noxkapa mo CIT 329.1325800.

13 KoHcTpyKkTHBHBIC TpeOOoBaHMs, 00OecleYHUBAIOIINE OTHECOXPAHHOCTH
7KeJ1e300eTOHHBIX KOHCTPYKIMH

13.1 KoHcTpykTuBHBIE TpeOoBaHUs, OOECHEUUBAIONIUE  OTHECOXPAHHOCTH
KEJIe300€TOHHBIX KOHCTPYKIMH, CJlelyeT Ha3HayaThb C YYeTOM (PU3UKO-XUMUYECKUX
OPOLECCOB M  CTPYKTYPHBIX  HM3MEHEHHWH, MNpoHCXoIAluMXx B O€TOHE Mpu
BBICOKOTEMIIEPATYPHOM Harpese (pucyHok 13.1).

= 10
° 350 °C
£ 9
5
5z 8 450 °C
5 7
°
S 6
z 573 °C
% 5
§ 4 23 4 .
E 3 —— 750 °C
s 2
= 1-
1
250 °C
0 60 120 180 240

Bpewms cranmapTHOTO MOkapa, MUH

1 — 10 250 °C — xpymnkoe B3pbIBOOOpa3HOE pa3pyllIeHre MOBEPXHOCTH OETOHA ¢ BIAXKHOCTBIO > 3,5
%,;
2 — ot 250 °C o 350 °C — B 6eToHe 00pa3yIOTCs TPEIMHBI OT TEMIIEPATYPHOU yCaJKH OETOHa;
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3 — 110 450 °C — B 6eToHe 00pa3yroTcs TPEUTUHBI, MPEUMYIIECTBEHHO, OT Pa3HOCTH TEMIIEPATYPHBIX
neopmanuii IEeMEHTHOTO KaMHs 1 3anojHuTenei; ceoiiie 450 °C — HapylIeHne CTpyKTypsl OeToHa
u3-3a nerunpamuu Ca(OH)2, koraa cBoOoaHAasI U3BECTh B LIEMEHTHOM KaMHE racUTCs BJIaroi BO3ayxa
¢ yBesnmmueHueM oobema; 4 — cpaie 573 °C — HapylIeHUe CTPYKTYphl O€TOHA H3-3a
MOIU(UKAIIMOHHOTO TIPEBPALICHNs 0—KBapla B B—KBapll B TPAHUTE, COMPOBOXKIAIOIIETOCS
yBeJIMYEHHEM 00beMa 3aroHuTeNs; 5 — cbime 750 °C — cTpykTypa 6eTOHA MOJIHOCTHIO pa3pyiieHa

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

13.2 OrHecoxpaHHOCTb >KeJIe300€TOHHOW KOHCTPYKIIMU TMOCJE IMoXKapa CleayeT
o0ecreunBaTh B COOTBETCTBUU C pazzesnoM 12.

[Ipyu »TOM KpPUTHMYECKYIO TEMIlepaTypy HarpeBa HEHaIpsraeMol apmarypsl
npuauMarotT He Bbime 400 °C Bo m30ekaHUE MOJTHOW yTPATHl CIETUICHHS apMaTyphbl C
0etoHoM. CoryiacHO ONBITHBIM JlaHHBIM, Npu HarpeBe nopsaka 100 °C cuemnseHue
apMaTtypbl Neprouueckoro npoduist ¢ 0eToHoM ymeHbinaercs nmodytu Ha 30 %, a npu
temneparype 450 °C cueruieHne HapymaeTcsi MONMHOCTHIO. ClieoBaTeNbHO, TOJIIUHY
3aIIATHOTIO CJI0s1 OETOHA ClIeIyeT Ha3HA4YaTh C yY€TOM COXPAaHHOCTH CLETIJIEHUSI apMaTypbl
¢ OETOHOM.

13.3 Ilpu pacueTe OrHECOXPAHHOCTHU CIEAYET YUUTHIBATh YaCTUYHOE WJIU MOJIHOE
BOCCTAHOBJICHHE IPOYHOCTHBIX CBOMCTB apMaTypbl B 3aBHCHUMOCTH OT TEMIIEpaTyphl
HarpeBa mpu moxape (Kod(pEUIUEHTH YCIOBUNA pabOThl apMaTyphl B OXJIAXKJIECHHOM
COCTOSIHUY TIOCJIe HarpeBa — B Tabiuiie 5.6).

B cinyyae npumeHeHHs X0JI0AHOACPOPMUPOBAHHOM CTEPKHEBOM apMaTyphl Kilacca
B500C coBpemennoro crnoco0a TMpOU3BOJCTBA HEOOXOJUMO YUYUTHIBATH, YTO B
OXJIQXKJICHHOM COCTOsTHUU mocie HarpeBa 70 600 °C u cBbilie ee PU3nKo-MeXaHUIECKUX
XapaKTEpPUCTHKU HE BOCCTAHABIMBAIOTCA. PacnosioxkeHue cTep >KHEBOM apMaTyphl Kiacca
B500 B ceueHusix Xeie300€TOHHBIX 3JEMEHTOB JOJKHO MCKJIIOYaTh €€ HarpeB IpHu
noskape cbitie 500 °C.

13.4 Jlns obecrnieueHus] OTHECOXPAHHOCTH TMPEABAPUTEILHO  HAMPSKEHHBIX
&KeJIe300€TOHHBIX KOHCTPYKLHMM HEOOXOAMMO OrpaHUYMBATh HArpeB MpEeABAPUTEIILHO
HarpsbkeHHOUM apMmatypbl He 6oisiee 100 °C st MCKITIOYEHUsI TOTEPh MPEABAPUTEILHOTO
HaIPSHKCHMS.

13.5 B xene300€TOHHBIX HW3TMOAEMbIX TIUIUTHBIX KOHCTPYKIHMSIX  CIIETYET
MpeayCMaTpuBaTh  TOIMEPEYHOE KOHCTPYKTUBHOE  apMHUPOBAHHE XOMyTaMH |
MOTIEPEUHBIMU CTEPXKHSMHU, TPETOTBPAIAIONICE BBHITYYHBAHUE (BBIXOJ U3 TIJIOCKOCTH)
HIDKHEH TIPOJIOJILHOM apMaTypbl B CiIydae OOpPYIIEHUS 3alUTHOTO CJIOSi OETOHA MpHu
noXkape.

13.6 IlpoexTupoBaHuEe KelIe300€TOHHBIX KOHCTPYKIUH C Yy4eToM TpeOOBaHUS
OTHECOXPAHHOCTH CJIEIYeT MPOU3BOAUTH C yYETOM MEPOIPUITUH 10 3aIIUTE OT XPYIKOTO
paszpyiieHus: 0eToHa MpH Mmoxape.

13.7 B XecTKMX KOHCTPYKTHUBHBIX CXE€MaX BBICOTHBIX 3JaHUN U3 MOHOJIUTHOTO
&Kenez00eToHa  (CTaTUYeCKH  HEONpeleluMble  KOHCTPYKUMH)  KOHCTPYUPOBAHUE
U3ru0aeMbIX JJIEMEHTOB CJIENYET NPOU3BOAMTH HA OCHOBE pE3YyJIbTATOB pPAacCUETOB
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OCTaTOYHOU MPOYHOCTH OMOPHBIX 30H U3 YCIOBUS HEJAOMYIIEHUSI 00pa30BaHuUs ONMOPHBIX
MJIACTUYECKUX IIAPHUPOB, T.K. 00pa30BaHKUE OMOPHBIX MJIACTUYECKUX IIIAPHUPOB B OJTHOM
M3ru0aeMoM dJIEMEHTE MPUBOJAUT K U3MEHEHHIO KOHCTPYKTUBHON CXEMBI BCETO 37]aHUS B
ILIEJIOM.

14 TaOauuHble JaHHbICe U KOHCTPYKTHBHBbIC TPeOOBaHUS 1A oOecneYeHust
OTHECTOMKOCTH CTATHYECKH ONpPeeTUMbIX KOHCTPYKIUH

14.1 Jlannwsie B Tabmuiax 14.1-14.8, coxmepxaiiyue MHHUMAJIBLHO JOMYCTHMBIC
3HAQYCHUS PAa3MEpPOB CEUYCHUW M PACCTOSHUM OT OCH apMaTypbl 0 00OTpeBacMbIX
MOBEPXHOCTEHN 2JIEMEHTOB (TOJIIIMHBI 3aIIUTHBIX CJIOCB) JIJIsi 0OeCIIedYeHNUsI HOPMUPYEMBIX
MIPEICIIOB OTHECTOMKOCTH, MPUBEICHBI JIsI CTATUYECKUA OMPEISTUMBIX KOHCTPYKITUN U
JIOJDKHBI OBITE He MeHee 3Hauenuit mo CII 63.13330.

TabmuIbl COCTaBICHBI HA OCHOBE OMBITHBIX JaHHBIX. [Ipu cobmomennn TpedoBaHmMiA
TAOJIMYHBIX JAaHHBIX PAacUEThl OTHECTOMKOCTH CTATHYCCKU OMPEICTUMBIX KOHCTPYKITHI
MOTYT HE TIPOU3BOIUTHCS.

TabmuuHbpie NaHHBIE HE CICAYeT NPHUMEHSATH Uil CTATHYECKH HEOMPEASTMMBIX
KOHCTPYKITMH, 11  KOTOPBIX  HEOOXOAUMO  IIPOBEACHHWE PACUYCTHOH  OICHKH
OTHECTOMKOCTH.

142 3nauenus mapamerpoB Tabmui 14.1-14.5, 14.7 npuMeHsIOT sl HECYIIUX
KEJIe300€TOHHBIX KOHCTPYKIMM MpU JEHCTBUM TMOJHBIX HOPMATHUBHBIX HArpy30K C
COOTHOIICHHEM JITUTENIHO JEUCTBYIONIEH YacTh HArpy3Ku Gser K MONTHON HArpy3ke Vser,
paBubiM 1. Ecimm 310 oTHOmieHue paBHo 0,3, To Tabnu4yHOE 3HAYCHHE TIpejaesia
OTHECTOMKOCTH YBEIMUUBAETCS B 2 pasa. J{st mpoMekyTOUHBIX 3HAUCHHUH Gger/Veer IpeIeI
OTHECTOMKOCTHY MPUHUMAETCS 10 JTUHEMHON UHTEPIOJISALIAM.

14,3 MwuHuUMaIbHBIC PACCTOSHUS JO OCH apMaTyphl M pa3Mephbl dJIEMEHTOB IS
obecrnieyeHus: TpeOyeMoro rmnpejena OrHECTOMKOCTH KOHCTPYKIMI 3aBUCSAT OT BHUJA
6etona. TermonpoBoaHOCTh Jierkux 6eToHoB Ha 10 % — 20 % u O0eToHOB Ha KPYMHOM
kapOoHaTHOM 3amonHuTee Ha 5 % — 10 % MeHble, 4eM TerIoNPOBOJHOCTD TSKEIOTO
OeToHa Ha CUJIMKATHOM 3amnoyiHuTesne. C y4eToM TEIIONPOBOJIHOCTA OETOHOB Pa3HBIX
BUJIOB, PACCTOSIHUSI JI0 OCH apMaTypbl JJIsi KOHCTPYKIIMH W3 JIETKOTO OeTOHAa WM W3
TSDKEJIOro 0eTOHa ¢ KapOOHATHBIM 3aIOJHUTEIIEM MOKET OBITh MIPUHATO MEHBIIINM, YeM
JUIS KOHCTPYKIIUN U3 TSHKENIOro 0€TOHa Ha CHUJIMKATHOM 3aIOJIHUTENE TMPU OJMHAKOBOM
npejiesie OTHECTOMKOCTH BBIMIOJHEHHBIX U3 3TUX OCTOHOB KOHCTPYKITUH.

3navyeHus napamerpoB Tabimmm 14.1-14.3, 14.5, 14.7 u 14.8, npuMEHUMBI s
KeJIe300€TOHHBIX KOHCTPYKIIMKA M3 OCTOHA HAa KPYIMHOM 3allOJHUTENE U3 CHIMKATHBIX
MOPOJI, & TAKXKE IJIOTHOTO CUIIMKATHOTO 0€TOHA KJIACCOB IO MPOYHOCTH Ha cxaTue 10 B40
BKJIFOUUTEIIbHO. MUHUMAaNbHBIC Pa3Mephl MOTIEPEUYHOTO CEYCHHS] M PACCTOSIHUS OT OCH
apMaTypsl 10 MOBEPXHOCTH U3TM0AEMOT0 AJIEMEHTa MOTYT ObITh YMEHBIIICHBI:

- Ha 10 % — ms >xkene300€TOHHBIX KOHCTPYKIUNA W3 OETOHOB Ha KapOOHATHOM
3aM0JIHUTEIIE;

- Ha 20 % — U1 KOHCTPYKIMI U3 JErKHX 6ETOHOB MIOTHOCTEIO 1200 Kr/m3;
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- Ha 30 % — nnsa u3rubaeMbIX KOHCTPYKIMNA U3 JIETKUX O€TOHOB IIOTHOCTHIO 800
KI/M° 1 KepaM3UTONEPIUTOOETOHA IOTHOCTHIO 1200 Kkr/m3,

144 Ha pucynkax 14.1 u 14.2 npuBedeHsl pacCTOSHHUSA OT 0OOrpeBaeMoOi

MMOBEPXHOCTH JI0 OCH apMAaTyphl U T€OMETPUUECKUE TTApaMETPhl CEYECHUN TPUMEHUTEIBHO
K Ta0imuam 14.1-14.5, 4.7.

T [—

Pucynok 14.1 — O603Ha4eHNsI PACCTOSITHUM 10 OCH apMATYPbI

N

1234
S+ o+ &
s D .

&*az 5

Pucynox 14.2 — PaccTosiHus 10 0CH apMaTypbl

a,, as
ds

B ciydae pacnosioxkeHust apMaTyphl Ha pa3HbIX YPOBHSIX CEUEHHUS JKEJIE€300€TOHHOTO
AJIeMeHTa, CPEAHEE PACCTOSTHUE 10 OCH apMaTyphl & ONMpEIeNsieTcsl C yYeTOM IUIoIaaei
(A1, A2, ..., Ay) ¥ COOTBETCTBYIOIIMX UM PacCTOSHUMN 10 ocei (ai, az, ..., &,) apMaTyphl,
U3MEpPEHHBIX OT OJKailiieid HarpeBaemMoil (HIKHEW WM OOKOBOH) NOBEPXHOCTH
aJIEMEHTa, 1o hopMmyie

Mg An.tha, 2N

A+h AT A XA (4D
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Konounwi

145 B Tabmuune 14.1 mpuBeneHsl 3HAYCHHUS TEOMETPUYECKUX IMapaMETPOB
KeJIe300€TOHHBIX KOJIOHH U3 TSDKEJIOTO U JIETKOrO O€TOHOB IMPH YETHIPEXCTOPOHHEM H
OJIHOCTOPOHHEM HarpeBe. MHHHMMaJibHas IIUpHHA D M paccTosHHE @ OT HarpeBacMou
MOBEPXHOCTH JI0 OCH apMarypbl. [Ipy OJXHOCTOPOHHEM HarpeBe pasMep D oTHocuTCs
TOJIPKO K KOJIOHHAM, HarpeBaeMasi TOBEpPXHOCTh KOTOPBIX HAXOUTCS HA OJTHOM YPOBHE CO
CTE€HOM, WX JJIs1 YaCTU KOJIOHHBI, BBICTYMAIOMIEH U3 CTeHbI. [Ipennoaraercs, 4To B CTEHE
OTCYTCTBYIOT OTBEPCTHS BOJIM3HM KOJIOHHBI B HAIPABJICHHH MIUHUMAJIHLHOTO pa3mepa b.

JIJIS KOJIOHH CIUIONTHOTO KPYIJIOTO CEYeHWs B KadecTBe pasmepa b ciemyer
MIPUHUMATh UX THAMETP.

KosnonHbl ¢ nmapameTrpamu, nIpuBeeHHBIMUA B Tabnuie 14.1, UMEIOT BHELIEHTPEHHO
NPWIOKEHHYIO Harpy3Ky WIM Harpy3ky coO CIy4ailHbIM 3KCHEHTPUCUTETOM MpHU
apMHUPOBAHUU KOJOHH He Oosiee 3 % MomepedyHoro ceyeHus 0eToHa, 3a MCKIIOUEHHUEM
cThIKOB. [Ipu Koadduimente apmupoBanus KoJoHHBI Oonee 3 % TabinyHbIe JaHHBIC HE
PUMEHSIOT — HEOOXOJIUM PacdyeT OrHECTOMKOCTH.

[Ipegen  OrHECTOMKOCTH  JKENE300€TOHHBIX  KOJOHH C  JIOMOJHUTEIbHBIM
apMHUPOBAHHUEM B BHUJIC CBAPHBIX MOIMEPEYHBIX CETOK, YCTAHOBJICHHBIX C IIaroM He Ooiiee
250 MM, cneayeT npuHUMATh 1o Tadsuie 14.1, ¢ yueroM nosbimaroniero kKo3pduiuenra
1,5.

Tabnuia 14.1

B MuHUMaIbHOE 3HAUYEHHE TTapaMeTpa, MM,
3014 [HIupuna b KOJOHHBI .
B Getona OFHEBOTO H PACCTOSHEE A ZI0 KOJIOHHBI TPH MPEJIeiie OTHECTOMKOCTH, MUH
BO3JICUCTBUSA OCH apMaTypsl 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 omHoi 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 oxHoit b 100 100 115 130 160 | 190
CTOPOHBI a 10 25 35 40 40 40
CmeHnwi

14.6 Jlna HecymMX CIUIONMIHBIX KEJE300€TOHHBIX CTEH 3HAYCHMS TMpesesa
OTHECTOMKOCTH, TOJIIIMHBI CTEHBI Ni U paccTOsSHUS & 10 OCH apMarypbl MPHUBEICHBI B
tabmuie 14.2 ¥ NpUMEHUMBI K LEHTPAJIbHO- W BHELEHTPEHHO CXKAaTbIM CTE€HaM IpHU
YCIIOBUU PACIIOJIONKEHUS CYMMAapHOW CHIIbI B CpEJHEH TPEeTH WIUPUHBI MONEPEYHOTO
ce4yeHMs CTeHbl. [Ipu 3TOM OTHOIIEHUE BBICOTHI CTEHBI K €€ TOJIIHUHE JOJKHO OBbITh A =
lo/h: < 20.

J11s CTEHOBBIX MaHeNel ¢ 1aTGOpPMEHHBIM ONMPaHUEM MIPH TOJIIMHAX HE MeHee 14
CM 3HAu€HUs MPEeNIOB OTHECTOMKOCTH ClieyeT MpUHUMATh 1o Tabnuue 14.2, ymHOXKas
ux Ha ko3 dunment 1,5.

71



CII 468.1325800.2019
Tabauma 14.2

Tosmmua h u MuHUMaIbHOE 3HAYCHHE TTapaMeTpa CTCHBI, MM,
Buji 6eTOHA | paCCTOSHHE A 210 OCH IIPH Mpejiesie OTHECTOMKOCTH, MUH
apMarypsbl 30 60 90 120 150 180
TsoKeblit tc 100 120 140 160 200 240
a 10 15 20 30 30 30
Jlerkwuit tc 100 100 115 130 160 190
(y = 1200 xr/m°) a 10 15 20 30 30 30

OraecToMKoCcTh peOPUCTHIX CTEHOBBIX MaHENIeH JI0KHA ONPEACNIATHCS MO TOJIIINHE
IUIMTHOM 4YacTu. PeOpa MOKHBI OBITH CBSI3aHBI C IUIMTOM XOMyTamH. MUHUMAasbHBIC
pa3Mepbl pebep U pacCTOSHUA 10 OCEl apMaTypbl B peOpax IOJKHBI YAOBIETBOPSTH
TpeOOBaHUAM, MPEIBABIIEMbIM K Oayikam (Tabmuiel 14.3 u 14.4).

[Ipenen orHecTOMKOCTH HaPYKHBIX CTEH U3 JBYXCIOWHBIX MAHENEH, COCTOSIINX U3
OrpakIAIOIIETO CJIOS TOJUIMHON HE MeHee 24 ¢cM U3 KPYITHOIIOPUCTOTO KEpaM3UTOOETOHA
knaccoB B2-B2,5 (y = 600...900 xr/m%) u Hecymero cinos TonmuHoR He MeHee 10 cm, ¢
HaANPsDKEHUSIMU CkaThs B HeM He 6osee 5 MIla, cocrasnsier 180 mMuH.

[Ipy nprMeHEHNN B CTEHOBBIX MAHEISAX WJIU MEPEKPBITUIX CTOPAEMOTO YTEILIIUTENS,
HEO0OXO0IUMO MPeyCMaTPUBATh 3AIIUTY 3TOTO YTEIUTUTENS M0 MEPUMETPY HECTOPAEMBbIM
MaTepUaioM.

[Ipenen OrHECTOMKOCTH CTEH W3 TPEXCIOWHBIX MAaHENEW, COCTOAIIMX W3 JIBYX
pEOPUCTBIX  KEIE300€TOHHBIX IUIUT W  YTEIUIUTENSI U3  HECropaeMblX WU
TPYAHOCTOPAEMbIX MHUHEPAIOBATHBIX WM (UOPOJMUTOBBIX IUIUAT, MPU OOILIEH TOJIIIMHE
MIOTNIEPEYHOr0 CEUYEHUs 25 ¢M cocTaBiigeT HEe MeHee 180 MuH.

[Ipenen OrHECTOMKOCTH HApYXHBIX HEHECYIIMX M CaMOHECYIIUX CTEH U3
Tpexcioknbix cronHbix nanenei ('OCT 31310), cocTosimux U3 Hapy>KHOTO (TOIIIMHOM
He MeHee 50 MM) ¥ BHYTPEHHEro OETOHHBIX apMHUPOBAHHBIX CJIOEB U CPEHETO CIOS U3
cropaemoro yrerurens (nenononuctupodia Mmapku [ICh mo 'OCT 15588) coctaiisieT He
MeHee 60 MUH TIpu OOIICH TOJIIMHE MomepedyHoro cedeHus 15...22 cm. Ilpenen
OTHECTOMKOCTH J1JI1 aHAJIOTUYHBIX HECYLIUX CTEH C COEIMHEHUEM CJIOEB METAINTNYECKUMU
CBS3SIMU TIPH OOIIIEH TOMIIMHE 25 CM, ¢ BHYTPEHHUM HECYIIIUM CIIOEM U3 apMUPOBAHHOTO
OeToHa kinacca B15 ¢ HanpspkeHUsIMU CokaTsl B HeM He Oostee 2,5 MIla u tommunoi 10
cm wim B25 ¢ Hanpsokenusimu cxaTtusi B Hem He Oosiee 10 MlIla u tommuuoit 14 cwm,
coctasisaeT 150 muH.

[Ipenen pacnpocTpaHeHus OTHS 110 STUM KOHCTPYKIIUSM PaBEH HYIIIO.

banxku

14.7 Jna cTaTU4eCKU ONPEeeTUMbIX CBOOOIHO OMIEPTHIX 0AJIOK MPU TPEXCTOPOHHEM
BO3JICHCTBHM IIOJKapa 3HAYCHHS IPEACIOB OrHECTOMKOCTH, IIMPUHBI Oallok D w
PACCTOSIHUS IO OCH apMaTyphlI &, a, (pucyHoK 14.3) nmpuBeneHbI ISl TSKEIOro OETOHA B
Tabauue 14.3 u ansa nerkoro 6erona (y = 1200 xr/m%) — B Tabnuue 14.4.
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Pucynok 14.3 — I'eomeTpu4ecKkue napaMeTpbl U PaCCTOSHUSA 10 OCH apMaTypbI B

oaJIKke
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Tabmauma 14.3

[Ipenen [Iupuna Ganku b u MuHumaneHOE
. MuHuMaNbHOE 3HaYEHUE MapameTpa
OTHECTOMKOCTH, | PACCTOSIHUE & 10 OCU SAIIKIH 3 THKENOr0 GETOMA MM 3HAYEHUE IUPUHBI
MHUH apMarypsl ’ pebpa b, 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

Taonumna 14.4

MunnmaibHOe
[Tpenen HIupuna 6anku b u MuHuManbHOE 3HaYeHHE NTapaMeTpa SHAYCHIC
OTHECTOWKOCTH, | paccTOosHUE a 10 0ayKu, MM, U3 JIETKOTO OeToHa 5
MUH OCH apMaTypbl (y = 1200 xr/m°) mnpgl Hb;dfde 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 av=a

[Ipu ©HarpeBe OamOK C OJHOW CTOPOHBI COOTBETCTBUS MEXAY 3HAYCHUSIMU
r€OMETPUYECKUX PAa3MEPOB U MPEAENIOB OTHECTOMKOCTH MPUHUMAIOTCA 1o Tabnuie 14.5
KaK JJIsl TUTUT.

Jlnst GasioK ¢ HAKJIOHHBIMHM CTOPOHAMH IIMPUHA D o/mKHA M3MEpSIThCs MO IHEHTPY
TSDKECTH PaCTSIHYTON apMaTypbl (pucyHok 14.3).

[Ipu ompeneneHun mpenena OTHECTOMKOCTH OTBEPCTHUSl B MOJKax OaJIku MOTYT HE
YUUTBHIBATHCS, €CIM OCTABILASACA IUIOIIA(b MOMEPEUYHOTO CEYEHUS B PACTSIHYTOM 30HE HE
Menbnre 2b?,

JIyisi mpenoTBpalieHust OTKaIbIBaHus OeToOHa B pedpax OalloK PacCTOSTHUE MEXKTY
XOMYTOM U MIOBEPXHOCTHIO JOJKHO OBITH HE Oosiee 0,2 mupuHbI pedpa.
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MuHHUMaNbHOE PACCTOSHUE &; OT MOBEPXHOCTU BJIEMEHTA J0 OCH JIFOOOr0 CTEPKHS
apMaTypbl JOJDKHO OBITh HE MeEHee yKaszaHHoro B Tabmuie 14.3 misa mpexaena
orHecroiikoctu 30 MUH U HE MEHEe TTOJIOBUHBI a.

[Ipu npenene ornectoiikoct 120 MuH 1 607€€ HA CBOOOAHO OMEPTHIX JIBYTaBPOBBIX
OaJIkax ¢ pacCTOSTHUEM MEXKIY IIEHTPaMH TsHKECTH ToJIoK 6osiee 120 cM AOMKHBI OBITH
MIPETYCMOTPEHBI KOHIICBBIC YTOJIICHUS, pAaBHBIC IITUPUHE OaJTKH.

JIJ1st IByTaBpOBBIX 0AIOK, Y KOTOPBIX OTHOIIICHHE IIUPUHBI IMOJKU K IMTUPUHE CTCHKU
b/be, (pucynoxk 14.3) 6ombiie 2, B pedpe 0aaku HEOOXOMMO YCTaHABJIMBATH MONICPEUHYFO
apmarypy. [lpu orHomenwuu b/b, > 1,4 paccrosHuEe 10 OCH apMaTyphl JOJDKHO OBITH
yBemueno g0 0,85a\b/b, . ITpu b/b, > 3 Tabnuusr 14.3 u 14.4 npuMeHSTH HENB3S.

B Oankax c OOJBIIMMHU TIEpPEpPE3bIBAIOMIMMHU  YCHIMSIMHU, BOCIPUHUMAEMBIMU
XOMYTaMH, YCTaHOBJICHHBIMH OKOJIO HApY»HOM MOBEPXHOCTU DJIEMEHTA, PACCTOSHUE a
(tabnunel 14.3 u 14.4) oTHOCHUTCS TaKkKe K XOMyTaM MPH YCJIOBHHM MX PACIOJIOKEHUS B
30HAaXx, I'JI€ pacUyETHOE 3HAYEHUE PACTATMBAIOIIMX HampsskeHuid Oonbiie 0,1 mpounocTn
OeTOHa Ha CKaTHe.

[Ipenen  orHecTOMKOCTH  OaJloK W3  apMONOIUMEpPOETOHa Ha  OCHOBE
bypdyporarieToHOBOro MOHOMEpa ¢ TeOMEeTpUIeCKUMH Tlapamerpamu: b = 160 MM 1 a =
45 MM, 8, = 25 MM 1 apMHpPOBaHHBIX cTalbio kinacca A-III, pasen 60 muH.

I liumot

14.8 Jlnsg cBOOOAHO ONEPTHIX IUIAT MpPeAeda OTHEeCTOMKOCTH, TOIIIWHA ITUTHT t,
PAcCTOSsIHUE JI0 OCH apMaTyphl a NMpuBeieHbI B Tabnuie 14.5.

Taonuna 14.5

MuHuManbHOE 3HaYeHHEe TapaMeTpa
Tonmuna t IIMTE U
Bun 6erona, mapameTpsl IUTHI TUTATHI, MM, TIPH TIpeIese
paccrosiHue a 70 .
Y BUJ] OITUPAHUS OCH apMATYpbI OTHECTOHKOCTH, MUH
15 | 30 | 60 | 90 | 120 | 150 | 180
TonmuHa MINTEI t 30 | 50 | 80 [100| 120 140 | 155
Onupanue o 1Bym
TsoKembIi CTOpOHAM WJIM MO KOHTYPY a 10 | 15 | 25 |35 |45 60 | 70
Ipr Iy/ Ix > 1,5
OmHpAHHE 110 KOHTYPY a 10 | 10 |10 | 15 | 20 30 | 40
ly/1k<15
TonmuHa INTHI t 30 | 40 | 60 | 75 | 90 /105|120
. Onmpanue o 1ByM
Jlerknii 3 |CTOPOHAM WJIH 10 KOHTYPY a 10 | 10 1 20 | 30 | 40 | 50 | 55
v = 1200 xr/m
npu ly / 1x>1,5
OmHPpAIie 10 KOHTYpY a 10 | 10 |10 | 10 15 | 25 30
ly/1k<15

MunumanbHas TommuHa t mIOMTHI  oOecmeymBaeT —TpeOoBaHWE — TIpejelna
OTHECTOMKOCTH 10 MOTEPe TEIUION30JUpYIolel criocoOHOCTH |. 3aChINKHU, CTSHKKUA U TIOJT
U3 HETOPIOUMX MaTepHUaoB BKIIOYAIOTCS B OOIIYIO TOJIIUHY IUIUTHI U CIIOCOOCTBYIOT
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MOBBIIICHHIO €€ Ipejiesa OrHecTOMKOoCcTH. CropaeMble H30JIILUOHHBIE CIOU, YIOKEHHbIE
Ha [IEMEHTHYIO MIOJrOTOBKY, HE CHMIKAIOT IIPEJIE] OTHECTOMKOCTH IUIHT.

O¢ddexTruBHASA TOIIIMHA MHOTOITYCTOTHOW IUIMTHI 1711 00€CTIEYEHUs] HOPMUPYEMOTO
Ipe/ena OTHECTOMKOCTH OIPEAEIAETCs AeIEHUEM IUIOUIaIN TONEPEYHOTO CEUECHUS IIITUTHI
3a BBIYETOM IUIOIIAJIEH yCTOT Ha €€ LIUPUHY.

[Ipenensl OTHECTOMKOCTH MHOTOIIYCTOTHBIX U pEOPUCTBIX C peOpamMu BBEPX MMaHENEH
Y HACTUJIOB CJIEAYET NPpUHUMATh 1o Tabnuie 14.5, ymHo)kas ux Ha ko ¢puuuent 0,9.

[Ipenenbl OTHECTOMKOCTH MO MPOrPEBY ABYXCIOWHBIX IUIUT U3 JIETKOTO U TSXKEJIOro
O0eToHOB (NpH pacHojOXKEeHWH OEeTOHa CO CTOPOHBI OTHEBOIO BO3JACHCTBUSA) U
HE0OXO0IUMBIE TOJIIIMHBI CJIOEB MPUBEEHBI B Tabnuie 14.6.

Taonumna 14.6

Tommmuaa t1 cioeB M
. MHUMAJIbHOE 3HAYEHHUE NTapaMeTpa IJIUThI, MM,
Bup Gerona JIBYXCITOMHOM TLTHTLI 13 IIPU MIPEJEe OTHECTOMKOCTH, MUH
JIETKOTO U t2 U3 TAXKEI0ro
O6eTtoHa 30 60 90 120 150 180
- t1 20 25 35 40 50 60
t2 25 35 45 55 55 55
Jlerkuii t1 25 40 50 60 70 80
(y = 1200 xr/m°) t2 20 20 30 30 30 30

B cnyuae pacnosioxkeHus Bceld apMaTyphl B OJTHOM YPOBHE, PACCTOSIHUE OT OOKOBOM
MOBEPXHOCTH IUIMTHI JI0 OCH apMaTyphbl JODKHO OBITh HE MEHEE TOJIIMHBI CJIOs,
IpUBEICHHOTO B Tabiumax 14.3 u 14.4.

Pacmﬂnymbze I/IEMEHNIbL

149 Jlna pacTsHYTBIX OdJIeMEHTOB ¢epM U apoK C HEHampsraemMou u
peIBapUTEILHO  HAMPSDKEHHOM  apMarTypod, HarpeBaeMblX €O BCEX CTOPOH,
MHUHHMMAaJIbHBIC 3HAYCHUS IIMPHHBI D MOMEPEYHOro CEUEHUsS W PACCTOSHHS & 0 OCH
apMaTyphl IIPU PA3TUYHBIX MPEJIEIax OTHECTONKOCTH TpUBEACHBI B Ta0uie 14.7.

[ToHas mTomaae MOMEPEYHOTO CeUeHUs OCTOHA DJIEMEHTA JA0/DKHA OBITh HE MEHEe
2b%min, T1e bmin ompenensroT no tabmune 14.7.

Tabauma 14.7

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

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

L0 OCH apMaTypbI 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

14.10 TIlpenen OTHECTOMKOCTH HEHECYIIMX OETOHHBIX M KeJe300€TOHHBIX
NEPEropoJIOK U MX MHUHHMalbHas TojmuHa i, nmpuBeneHsl B Tabnuie 14.8. Ilpu stom
MUHUMAaJIbHAs ~ TOJIIMHA  TMEPEeropojOK  TapaHTUpYeT, 4YTO TemIeparypa Ha
HEOoOOTrpeBaeMoil MOBEPXHOCTH OETOHHOTO 3JIEMEHTA B CPETHEM MTOBBICUTCS HE O0JIee ueM
Ha 160 °C u He mpesbicuT 220 °C mpu BO3ACHCTBUHM CTaHJAPTHOTO TEMIIEPATypHOTO
pexuma mnoxapa. Ilpu onpenenenum t, cregyer y4YMTHIBATH JONOJHUTEIbHBIE
OTHE3aIUTHBIE TOKPBITUSA U IITYKaTypKH coryiacHo 11.4.

Tabauna 14.8

MuHMMabHbIE 3HAYSHUS TOJILUHBI t, IEPEeropoKu, MM,
IIpU [Ipefieie OTHECTOMKOCTH, MUH

15 30 45 60 90 120 | 150 180

Bun Oetona

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

1411 Ilpu nOpOEKTUPOBAHUM KEIE300€TOHHBIX KOHCTPYKUUW C TNPUMEHEHHEM
TaOJIMYHBIX JTAHHBIX CJEAYET YYUTHIBATH BO3MOXHOCTH XPYIKOTO B3pPBIBOOOPA3HOTO
paspylieHus OeToHa NpU MOXKape M, B Cilydae HEOOXOAMMOCTH, MpPEeSyCMaTpUBaTh
MEPONPUATHS IO 3aAIIUTE OCTOHHBIX M JKEJI€300€TOHHBIX KOHCTPYKLHUH OT XPYIKOTO
paspyliieHus npu noxape (pazzaen 9).
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IIpuioxkenue A

Temmnepatypsbl nporpeBa ce4eHmni kej1€300€ TOHHBIX ILUIUT, CTEH MPH
BO3/1€CTBUM CTAHAAPTHOI0 TEMIIEPATYPHOI0 Pe:KUMAa MoKapa

TermnoTexXHU4eCKUM pacuyeToM OIPEAENIEHbl TEMIIEPAaTypbl MPOrpeBa MO CEUYECHUAM
TUTUT ¥ CTEH M3 TSHKEIOTO O6eTOHA IIOTHOCTHIO 2350 Kr/M°, BIaxHOCTHIO 110 2,5 % — 3,0
%, Ha CHJIIMKAaTHOM M KapOOHATHOM 3allOJIHUTENSAX, a TakkKe W3 KOHCTPYKIIMOHHOIO
KepaM3UTO0eTOHa MIOTHOCTEIO 1400—1600 Kr/M3, BnaxkHOCTBIO 10 5 %.

Temmepatypa mporpeBa Ha YpPOBHE OCH apmarypbl ts (pucyHku A.1—A.6)
NpPUHUMAETCSl 10 TeMIeparype MporpeBa OeToOHa Ha pPAcCTOSHUU OT HarpeBaeMou
MOBEPXHOCTH 10 OCH apMaTypBhl.

[Ipenen oruecTOMKOCTH MO NOTEPE HECYLIEH CITIOCOOHOCTH YCTaHABIMBAIOT 110 TOUYKE
MepECEUECHM S TOPU30HTAIBLHOM MPSAMOIl Ha YPOBHE KPUTUUYECKOM TeMnepaTypbl OeToHa tp cr
C KpHUBOW MporpeBa cios 0€TOHA TONIIMHON 8; OT 000rpeBaeMoil MOBEPXHOCTH O OCH
PacTSAHYTON apMaTypBhl.

[Ipeaen OrHecTOMKOCTH MHOTOMYCTOTHBIX M PEOPUCTBIX IUIUT ¢ peOpaMu BBEpX
CJIeIyeT ONPEAENITh KaK JIJIsl CIUIOIIHBIX IUIHT ¢ Kodduuentom 0,9.

Temneparypsl mporpeBa TsKeJIOro O€ToHa Ha CHJIMKAaTHOM  3allOJIHUTENE
MOHOJIUTHBIX KEJI€300€TOHHBIX TUIUT MO NMPOPUIMPOBAHHOMY HACTHITY OOIIEH TOJIIIUHOM
200 MM ykazansl Ha pucyHkax A.7 u A.8.

78



CII 468.1325800.2019

Temmnepatypbl nporpesa 6eToHa B IVIUTaX U CTEHAX MPH OTHOCTOPOHHEM
BO3/1eliCTBUM CTAHAAPTHOI0 TEMIIEPATYPHOI0 pe:KMMa MoKapa

“h=40my 4 h=60mm @ h=80mm % h=100mm 4 h=120mm
o 0 MM 0 MM 0 v 0 Mm 0 mm
900 0 . .
800 0 10
700 ] 20 20 20 20
600 20 30 jg 30
500 o 30 ier jg ther 40 th&r T 40

50

400 / 40 50 60 60 60
300 / // 60 / ;0 / 80 [/ 80
20 100 120
o0 || | / / /

» b » »
0 30 60 9 12075 30 60 9 12075 3 60 9 12 150 (g 30 60 9 120 150 30 60 90 120 150"

JTMTeIhHOCTh CTAHIAPTHOTO TIOXKapa, MUH
0 — 120 — rmyO6una nporpeBa 0€TOHA OT HarpeBaeMoi MOBEPXHOCTH, MM

Pucynox A.1 — Temnepatypbl NporpeBa Ts:KeJI0ro 6eToHa HA CUJIMKATHOM 3aI0JIHUTeIe B IJIUTAX
U cTeHaXx BbICOTOI ceuenus 40, 60, 80, 100 u 120 MM npu 0JHOCTOPOHHEM BO3/1elCTBUU MOKaApa

4 h=140 m 4 h=160mu 4 h=180mu 4 h=200 Mm

1000 0 Mmm 0 Mm 1000 0 Mm 1000 0 Mm

900 900 900
800 20 20 g0 20 g0 20
700 700 700

600 40 40 600 40 600 40

cr or or o
500 60 60 500 60 500 60
400

/ 80 / g 0 / g / 80
300 ] 100 ] 100 300/ 100 300/ 100
120 120 200 120 200 120

/ 140 / 140 [ 140 / 140
100 180 100 200

1
— 1 | 60 1 R e e I

Qg 30 60 9% 120 0 30 60 9% 120 = o 30 60 90 120 = o 30 60 9% 120

200
100

JITMTEeIbHOCTh CTaHAAPTHOTO MOXKapa, MUH
0 — 200 — rnyOouHa mporpesa 0€TOHA OT HarpeBaeMO# MTOBEPXHOCTH, MM

Pucynox A.2 — TemniepaTypbl NPOrpeBa THKeJIOr0 6eTOHA HA CHJIMKATHOM 3aI0JIHUTEI€ B IJTHTAX
U cTeHax BbIcoToi ceuenns 140, 160, 180 n 200 MM npu 0AHOCTOPOHHEM BO3/1eiICTBMH NOXKapa
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G h=40mm G h=60mm G h=80mm G o h=100mM G h=120mm

1000 . - 0 MM 0 MM 0 v
:gg | 10 10 10
700 " % 20 20 20
600 20 30 % 30
500 Abler 20 th¢ jg ther 40 toer 40 Toef 20

/ — 50
400 40 50 80 60 60
300 / ] / 60 / ;0 / 80 / 80
0 / ( | 10 | 120
100 | I / / —
> = —

> > > > >
p 30 60 9 1207p 30 60 9 12079 3 60 90 120 150 g 30 60 90 120 150 o 30 60 90 120 150

JITUTEIbHOCTh CTAHAPTHOTO TI0XKAapa, MUH
0 — 120 — rnyOuHa nporpesa 0€TOHA OT HAarpeBaeMO# MOBEPXHOCTH, MM

Pucynox A.3 — TemuepaTypbl NPporpeBa TSAKeJIOro 6eTOHA HA KAPOOHATHOM 3aMOJTHHUTESIE B
IUIMTAX U cTeHax BbicoToi ceyenusn 40, 60, 80, 100 u 120 mmM npu 0THOCTOPOHHEM
BO3/1eliCTBHU MOKapa

OC _ o _ OC _ cC
4+ h=140 mm % h=160 Mm 4 h=180 mm 4 h=200mm
1000 | 1+ | 0mm 0 MM |+ [ 0mm 0 MM
900
800 20 20
700 40 20
600 40 40 60
soo | r t6lcr o . "
400 0 %0 80 60
a0 | B | 80 w0 |/ 80
| 100 1] 100 | ] 100
200 120 120 120 120
| o | 140 || 140 | 140
100 ] /é;// 160 % _+——+—— 180 /ééjé %88
0 30 60 9 120 > 30 6 9 10 ™0 30 60 % 120 ® o 2 6 % 10 >

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

Pucynok A.4 — TemnepaTypbl IporpeBa Tsxeja0ro 6eToHa HA KApOOHATHOM 3aN0JIHUTe1e B
IUIMTAX U CTeHaX BbIcoTOi ceyenust 140, 160, 180 u 200 MM npu 0AHOCTOPOHHEM
BO3/CHCTBHH IOXKapa
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G h=40mm  °C h =60 mm °G, h=80mm °C, h=100mm G h=120Mm

[ L
lsgg 0 MM L 0 | —1 0t 0 0

800 10 " 10 10
20 20 20

700 10 20

600 20 30 “

co0 | /Lolr 20 toor 20 toer 40 toer 0 b, 40

30

400 40 50

300 / o |f 60 | 60 | 60

200 / 60 ||/ o 80 80
80

100 A / | / 100 |/ — [

- Z= = 1 %

- - -
O 30 60 9% 12075 30 60 9 1203 3 60 9 120 150 ¢ 30 60 90 120 150 g 30 60 90 120 150"

JUTUTEIbHOCTh CTAHAPTHOTO TI0XKAapa, MUH
0 — 120 — rnyOuHa nporpesa 0€TOHA OT HAarpeBaeMOU MOBEPXHOCTH, MM

Pucynok A.5 — Temnepatypsbl NporpeBa KOHCTPYKIIMOHHOI0 KePaM3UTO0ETOHA B IUIUTAX U CTEHAX
BbICOTOI ceuenusi 40, 60, 80, 100 u 120 MM npu 0JHOCTOPOHHEM BO3/1eCTBUM TMOKAPa

G h=140mm °G h=160 mm °G h=180mm °G h=200 mm

1000 [ —F— | 0mm 0 MM |+ | O0mm 0 MM

900

800 20 20

700 0 20

600 40 40 60

500 % cr cr cr %cr 40

0 60 60 80 60

200 / g0 [/ s |/ 00 |/ 80

/ 0] 100 | | 100

200 120 120 120 120

00 I 10 | o | ) | 140
e f(—onrr——1 | ——————1%0 —————
0 30 60 9 120 >0 3 60 9 10 >0 3 60 9% 120 > 0 % 60 9 120 >

JTMTeIhHOCTh CTAHIAPTHOTO TIOXKapa, MUH
0 — 200 — rny6una nporpeBa 6€TOHA OT HarpeBaeMoil MOBEPXHOCTH, MM

Pucynok A.6 — TemnepaTyphbl NporpeBa KOHCTPYKIHOHHOT0 KEPAM3UTO0ETOHA B MJIUTAX U CTEHAX
BbIcOoTOM ceuyeHus 140, 160, 180 u 200 MM npu 0THOCTOPOHHEM BO3/1eHICTBUH MOXKAPa
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60 MuH 100 mun
25 23 46 25 23 4
Ls‘u — 3‘5 *3‘7 32‘3 1 (E‘)S — 5‘9 76‘2 64‘1
‘ |
(37 —39 —42 44~ +— r66 —6? —7‘4 76‘
I N |
- 46—49 —56 60- +—L80—83—100 103
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-60 —66 —86 9741 N ~— 100 —102 —158 1724 §
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\ | \ | | | | |
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A

Pucynox A.7 — TemnepaTypbl NporpeBa Ts:KeJI0ro 6eToHa HA CUJIMKATHOM 3aI0JIHUTe e B IJTUTAX
1o NPo(pUIMPOBAHHOMY HACTHJIY IPH OJHOCTOPOHHEM BO3[€HCTBUHU M0KAPa AJIUTETbHOCTHIO

60 n 100 Mmun
120 Mmun 150 mun
25 23 46 25 23 46
6‘8*7?77\3 71‘3 | (7‘8*8?*8‘5 87‘
‘ |
F78 —8‘2 —8‘478?‘ 8993100 10f
i ‘
91 —100 —108 114, ~— 100 —12‘3 —170 17‘2
100 —160 —199 2100 8§ L 1205 —219 — 260 2721 &
] T N P
227 —264 —336 359 | o 317 —341 403 422
| || ol&| il || |
351 — 401 — 539 582 | Q| = % 459 483 607 645
\ \ \ | | - \ | \
478 — 554 —789 864 +— 566 — 636 —850 915
| | 851 934 || | 911 T
597 — 776 963 \ N 683 — 754 010 \
| | |
713 -777 —989 R S—}792-848 —11031 | ®
| |
842 - 881 1005 | ~— 1918 - 939 —1044 :
1025 | | |
1/1005 1009 | 1710441047 1059 |
94 ] ] 94 )

A A

Pucynox A.8 — Temnepatypbl NporpeBa Ts:KeJ0ro 6eTOHA HA CHJIMKATHOM 3aMO0JIHUTeIe B IJIUTe
1o NpoGUIUPOBAHHOMY HACTUJIY NIPU OTHOCTOPOHHEM BO3/1elCTBHY MOKAPA VTUTEJIbHOCTHIO
120 u 150 MmuH
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JUIUTenbHOCTh CTAaHAAPTHOIO TEMIIEPATYPHOIO PEKUMA [10Kapa, MHH.

Pucynok A.9 — Temnepatypsl nporpeBa 6eToHA B MHOTOIIYCTOTHBIX M CIJIOIIHBIX
JKeJ1e300€ TOHHBIX IJIMTAX U3 00BIYHOI0 TS2KeJI0r0 0€TOHA HA M3BECTHAKOBOM 3al0JTHUTEIe MPH
0/THOCTOPOHHEM BO3/1€iiCTBUH MOKapa
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IHpuioxenue b

TemnepaTypsl nporpeBa 0eToHa B KOJIOHHAX, 0aJIKaxX U peOpUCTbIX
NepeKPbITUSIX NPHU BO3AEHCTBUN CTAHJIAPTHOI0 TEMIIEPATYPHOI0 PeKUMA MOKAPA

TermnoTexHUYeCKUM pacuyeToM ONpeNeNieHbl TEeMIEPaTypbl MPOrpeBa TXKEIOTOo
OETOHA C CHUIMKATHBIM 3aMOJIHUTEIEM IIOTHOCTEI0 2000—2400 kr/M® 1 BaskHOCTBIO 2 %
— 3 % 1nipu BO3/IEUCTBUM CTAHIAPTHOTO TEMIIEPATYPHOTO pekuMa mnoxapa. Temmneparypbl
IporpeBa TSHKEJIOTo OeToHa C KapOOHATHBIM 3allOJIHUTENIEM CJEeAYyeT OINPEAeNiTh C
koa¢punmenTom 0,9, a KOHCTPYKIIMOHHOTO Kepam3uTodeToHa — ¢ kodddurmentom 0,85
10 3HAYCHUIO TeMIEPATYP, IPUBEICHHBIX B HOMOTpAMMax:

- ISl KOJIOHH CEYEHHUEM:

200%x200 mM — pucynku b.1; B.2;

300x300 mm — pucyHok b.3;

400%x400 mMm — pucynok b.4, B.5;

- JUTs1 OaJIOK CEYEHUEM:

160%320 mMm — pucynok b.7,;

300600 mm — pucynku b.8, B.9;

- JI7I1 MOHOJIUTHOTO PeOpUCTOTO MEepeKphITUs ¢ Oankon ceueHueM 160x320 MM U TUIUTON
tomuuHou 100 MM — pucynku b.10, b.11:

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

- ISl ABYTaBPOBBIX 0aok ¢ mupuHou nmoiku 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.

Temnepatypsl nporpeBa 6eToHa, MPUBEICHHBIE B IPWIOKEHUX A U b, IpuMEeHUMBI
IpU pacyeTax OTHECTOMKOCTH M OTHECOXPAHHOCTH JKEJE300€TOHHBIX KOHCTPYKIIUN
KUJIBIX, TPAXKIAHCKUX, CIIOPTUBHBIX, AJIMHUHUCTPATUBHBIX, MPOMBIIUICHHBIX 3aHUM,
COOpYK€HU M ToHHened. Jlia >kene300€TOHHBIX KOHCTPYKLMHM aBTOJOPOXKHBIX U
YKEJIC3HOJIOPOKHBIX TOHHEJEH, B KOTOPBIX MEPEBO3SIT TOPIOUUE >KUAKOCTH, 3HAYCHUS
TEeMIIEpaTypPhl IOMYyCKAETCs YMHOXaTh Ha 1,1, a mpu nepeBo3Ke yrieBOAOPOIHBIX Fa30B —
Ha 1,2, B CKJIaJICKUX MMOMEIICHUSIX JJIsl XPAHCHUS KaydyKa, CHHTETUYECKUX MAaTepUAJIOB,
Maced, JaKOB, KpacoK, CXKUKEHHOTO ra3a, Oymaru, 3epHa u Myku — Ha 1,25.

Temnepatypsl 6eToHa B MMTax, 0ajgkax M KOJIOHHAX MPOMEKYTOYHBIX pPa3MepoB
JOITYCKAETCS ONPEACIATh WHTEPIOJAINNCH, a UMEIONTUX OOJBIINE pa3Mephbl CEUECHUN —
AKCTPATOJISALIUEH.

JIs1 KOJIOHH KPYTJIOTO MOIMEPEYHOTO CEUYEHHUs TeMIepaTypbl HarpeBa Mo paguycy
KOJIOHHBI JIOIYCKAETCSl ONPENENATh AHAJIOTMYHO TeMIepaTypaM [0 OCH CTOPOHBI
KBAaJAPaTHOW KOJIOHHHBI.

Ha pucynkax b.1-b.22 reomeTpuyeckne mapaMeTpbl CEUYEHUN YKa3aHbl B
MUWIJTUMETPaXx.
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8030eticmauu noxrcapa

M3ruOarOIKUi MOMEHT OT HOPMaTUBHOM U pacue€THOW Harpy3oK 1 OT TEMIIEpaTypbl
B pe3yJbTaTe BO3/IEHCTBUSA M0XKAPa,

IIPOJI0JIbHAS CUJIA OT HOPMATUBHOM U PacueTHON Harpy3oK U OT TEMIIEPATYphI B
pe3ynbTaTe BO3ACUCTBUA M0XKApPa;

HorepeyHas cujia OT HOPMATUBHOM M pacuE€THOM HAarpy30K U OT TEMIIEPATyphl B
pe3ynbTaTe BO3ACUCTBUS M0XKAPa;

rpaHUYHasi OTHOCUTENbHAS BBICOTA CXKATOM 30HBI OETOHA;

OTHOCHUTEIIbHAs BBICOTA C)KAaTOM 30HBI OETOHA;

HOPMAaTUBHOE CONPOTHUBIIEHUE OETOHA CIKATHIO;

pacyeTHOE CONPOTHUBIICHNE OETOHA CKATHIO;

HOPMAaTHUBHOE COMPOTHUBIICHUE OETOHA PACTSHKCHHUIO;

pacyeTHOE CONPOTUBICHNE OETOHA PACTSHKEHHIO;

HOPMAaTHUBHOE COMPOTHUBIICHUE apMAaTYpPhl PACTSHKCHHIO;

pacueTHOE CONPOTHUBIIEHUE apMaTypPbl PaCTsHKEHHUIO;

pacueTHOE COMPOTHUBIICHUE apMaTyphl CKATHIO;

pacueTHOE CONPOTHUBIIEHUE TIOTIEPEUHON apMaTyphl PACTKEHUIO;

MOJ1yJIb YIIPYTOCTH O€TOHa;

MOJIyJb eopmanuu 6eToHa;

MOJ1yJIb YIIPYTOCTH apMaTyphl;

KOA((UITUEHTHI YCTIOBUH pabOThI OSTOHA IIPH CKATHH U PACTSIKECHUY;

KO3 PUIMEHT ycIoBUHA pabOThl apMaTyphl PU CKATHH U PACTSKEHUM,
KpUTHYECKOE 3HaueHHe Koa((ULlMeHTa YCIOBUN padOThl pacTSIHYTON apMaTyphl;
KO3 PUIIMEHTHI, YUUTHIBAIOLINE U3MEHEHHSI MOy IEH ypyrocTu 0eToHa 1
apMaryphl;

KOA((UIIMEHT MOJI3yYeCTH CKATOro OETOHA;

KO3 (D PUIMEHTH TEMIIEpaTypHOU U ycalouHOM nedopmaruu 6eToHa 1
TeMIepaTypHoi JepopMaluu apMaTypsl;

TeMriepatypHas nedopmanus u redopmaiuu ycajaku 0eToHa;

K03 QHUIHMEHTHI TEIIIONPOBOJHOCTH, TEMNIOEMKOCTH OETOHA U apMaTyphl U
MIPUBEIECHHBIN KO3 (PULIMEHT TeMIIepaTypOIPOBOJHOCTH OETOHA;

npeJenbHble OTHOCUTENbHBIE 1eopMaliuyi OETOHA IPU OCEBOM CXKATUU U
OJIHOPOJHOM HaNps>)KEHHOM COCTOSTHUU M KpallHEero BOJIOKHA OETOHA CyKaTou
30HBI, IPY HEOJHOPOAHOM HANpsSKEHHOM COCTOSHUMY;

OTHOCHUTEIIbHBIE lehopMalluy apMaTyphl IPH HANPSKEHUH, paBHOM Rist;
paccTosiHUE OT TOUKH MPHUIIOKEHUS TPOAOIBbHOM crutbl N 10 paBHOACHCTBYIOLIEH
YCHJINH COOTBETCTBEHHO B apMatype Su S’;

AKCIEHTPUCUTET MPOAOIBbHOM critbl N OTHOCHTENBHO LIEHTPA TAKECTH
MIPUBEIEHHOTO CEUEHU;.

I'eomeTpuyeckne XapaKTepruCTHKH

pacCcTOSHUS OT PAaBHOJICHCTBYIOIIEH YCHIUH COOTBETCTBEHHO B apMatype S u S'
710 OnvpKaiiel rpaHu CeueHus;

rIyOMHA MporpeBa OeToHa 10 KPUTHUECKOH TeMIieparypsl thcr;

pabouas BBICOTA CEYEHUS ITPU HarpeBe OETOHA CKATOW 30HBI 10 KPUTHUECKOM
TeMIiepaTypbl 6eToHa th.cr;
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th, ts - TEeMITepaTyphbl HarpeBa 0€TOHA ¥ apMaTypBhI;

o] - MIMPUHA TPSIMOYTOJILHOTO CEUYEHUs, ITUpUHA pedpa TaBpOBOTO U ABYTaBPOBOTO
CEUEHHUI MpU HarpeBe OETOHA 10 KPUTHUUYECKOM TeMIlepaTyphl;

b'st - LWIMPUHA [TOJIKU TaBPOBOTO U JIBYTABPOBOI'O CEUYCHUI B CKATOW 30HE IIPU HATPEBE

0eToHa J10 KPUTUYECKOM TeMIepaTyphl.
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