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Brenenue

Hacrosmuit cBo MpaBui COAEPKUT MOJIOKEHHUS 10 pacyeTy H
NpPOEKTHPOBAHHIO OETOHHBIX H IKeAe300€TOHHBIX KOHCTPYKUMH
OPOMBIIUIEHHBIX ~ COOPYXEHMH M3  TSXKENoro M JIETKOro
KOHCTPYKLMOHHOTO 6eToHa, paboTaioilMX B YCIOBHAX BO3JCHCTBHS
TEXHOJIOTHYECKUX MOBHILEHHbIX Temmepatyp (ot 50 mo 200 °C
BKJIIOYMTENBHO), BJIAXXHOM Cpenbl, W  TEIUIOBBIX arperaroB M3
KapocToiikoro OeToHa, apMHPOBAHHOTO OOBIMHOM M XKapOCTOHKOH
apMarypoH, KOTOpEIE 3KCIUTyaTHPYIOTCA B YCIIOBHAX
NPOU3BOACTBEHHBIX BbICOKHX TeMmneparyp (cseime 200 mo 1200-
1400 °C).

[lpusenennsie B HactosmeM CII emunHunel ¢usnyeckux
BEJIHYHH BBIPAXEHBI: CHIbI — B HBIOTOHaX (H) WiM B KHIOHBIOTOHAX
(xH); nuHelinble pasMeppl ~ B MM (A7 Ce4eHHH) Wi B M (a/iA
3JIEMEHTOB HJIH HX YyJaCTKOB); HalpsDKEHHs, COTIPOTHBIICHHS, MOLYJH
ynpyrocti — B Meranackanax (MIla), pacnpeneneHnrvie Harpy3ku M
yeunus — B kH/M unun H/mM; temnepatypa — B °C, IJIOTHOCTH —
B KI/M’.

Con mpasun paspaboran HUMXKE um. A.A. I'BosnmeBa -
uHcTHTYTOM OAO  «HUIl «CTpoHTeNbCcTBO»: PYyKOBOOMTENb —
J-p TexH. Hayk, npod. A.D. Munoganos. VcionHuTemm: R-pa TEXH.
Hayk, npod. A1l Kpuueecxui u C.A. Domun, KaHIMAATHl TEXH.
Hayk B.H. [opsaues, HII. ’Kdanosa, H.H. 3acnascxuii, B.H. Munonos,
BI.  Hempoe-[lenucos, B.H. Camoiinenko, B.B. Conomonos,
HC. Kysueyosa, wixenepst E.H. bomnvix, B.A. Tapacosa;, npu
yuactuu OO0 «YpanHUWcTpom» (kann. TexH. Hayk P. 4. Axmamoag).
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CBOJ ITPABILI

BETOHHBIE 1 )KEJE3OBETOHHBIE KOHCTPYKIIHH,
MMPEJHA3ZHAYEHHBIE JJISI PABOTBI B YCJIOBUSX BO3AEUCTBHUSA
ITOBBILHIEHHBIX U BBICOKUX TEMHEPATYP

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

Jara seenenun 2011-05-20

1 O6aacTh NpUMeHEHHUS

Hacrosmuii cBOA mnpaBuyl paclpOCTPAHAETCS Ha IPOEKTHpPOBaHHE OETOHHBIX W
Kene300eTOHHBIX  KOHCTPYKLHMH, CHCTEMAaTHUECKH IMOJBEPralolMXCcsl  BO3ICHCTBUAM
noseiieHHbIX (0T S50 po 200 °C BxmouMTeNnbHO) H  BBICOKHX (cBblite 200 °C)
TEXHOJIOTHYECKHX TemIeparyp (manee -~ BO3NEHCTBHMS TEMIIEpaTyp) W YBJIAXKHEHUIO
TEXHUYECKUM [apOM.

Hopmbt ycTanaBiauBarOT TpeOOBaHHS [0 NPOSKTHPOBAHHIO YKa3aHHBIX KOHCTPYKLHIA,
M3rOTOBNSEMBIX W3 TsKeaoro OeToHa cpendeidl miotHoctw ot 2200 go 2500 kr/m’
BKJTFOUHTENBHO (Jajiee ~ OObIUHBIA O€TOH) M M3 XapoCTOHKOro 6ETOHA IJIOTHOH CTPYKTYphI
cpenneit mwioTHocTH 900 Kr/M° 1 Gostee.

Tpeboanus Hactoswero CII He pacnpocTpaHsiOTcs Ha KOHCTPYKUMH U3
YXKapOCTOMKOro O6eTOHA SSYEUCTOH CTPYKTYPBHI.

[IpoextupoBath [ObIMOBBIE XKele300€TOHHBIE TpyObl, pe3epByapbl W (GYHIAMEHTHI
JIOMEHHBIX TNeyeH, paboraromiye npu BO3AEHCTBHH Temmeparypsl cBoiiie 50 °C, cnepyer ¢
y4eTOM  JONOJHUTENLHBIX TpeOOBaHMH, NpPEABABIAEMBIX K 3TUM  COOPYXXEHHIM
COOTBETCTBYIOILIUMH HOPMATUBHBIMH JOKYMEHTAMHU.

2 HopmaTuBHbI€e CCBLIKH

B nacrosmem CI1 ucnois30BaHBI CCHUIKH Ha CIIEAYIOLME HOPMATHBHBIE JOKYMEHTHI:

®enepansubiit 3akoH oT 30 nekabpa 2009 r. Ne 384-03 «TexHuueckuil pernameHT o
0€30MacHOCTH 3JaHUH U COOPYKEHHI»

CI1 63.13330.2010 «CHmuIT 52-01-2003 betoHHbie ¥ xene300€TOHHbIC KOHCTPYKIHH.
OCHOBHbIE MOJIOKEHHA»

CIT120.13330.2011 «CHul1 2.01.07-85* Harpy3ku 1 Bo3aefcTBHA»

CHul1 3.03.01-87 Hecymuye u orpaxaromue KOHCTPYKLHUH

CHull 23-01-99* CrpourenbHas KIAMAaTONOIHsA

CIT 28.13330.2010 «CHuIl 2.03.11-85 3amura CTpPOMTENbHBIX KOHCTPYKLHH OT
KOppO3un»

CI116.13330.2011 «CHulT I-23-81* CranbHbie KOHCTPYKLHU»

['OCT 25192-82 berousl. Knaccudukaips u odmue Texaudeckye TpeboBaHus

IF'OCT 13015-2003 Usznenus >xene3oberoHHble W OETOHHBIE ISl CTPOMTENILCTBA.
O6ure TexHHYECKUE TpeOOBaHUS

Hinanue opnumnannhoe
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I'OCT 14098-91 CoenuHeHHs cBapHble apMarypsl H 3aKJQAHBIX H3AEAHH
xene306eTOHHBIX KOHCTPYKIHU#. TUITbl, KOHCTPYKIHH H pa3Mephl

['OCT 20910-90 betonsl xapocroiikue. TeXHHYECKHE YCIOBUSA

['OCT 5781-82 Cranp ropsuekaraHas [Jii AapMUPOBaHHS Kele300€TOHHBIX
KOHCTPYKUHUM .

'OCT 10884-94 Cranp apmarypHas TEPMOMEXAHHYECKH YIPOYHEHHas Ui
KeNe300eTOHHBIX KOHCTPYKIMH

['OCT 6727-80 IIpoBosoka U3 HHU3KOYIJIEPOJUCTOM CTalH XONOAHOTAHYTas AJs
apMHMpPOBaHHUA JKeJIe300€TOHHBIX KOHCTPYKIMI

['OCT 4543-71 INpokar 43 NErMpOBAaHHON KOHCTPYKIHOHHOM CTanu

I'OCT 5949-75 Crane copToBas W KanHOpoBaHHAas KOPPO3MOHHO-CTOMKad,
XapocToiikas ¥ XaponpoyHas

[ipumeuanue - [lpy Nogb30BAHHM HACTOALLMM CBOJAOM MpaBHA ULEAESCO0Opa3HO NpPOBEPHTDL
DelCTBHE CCHINOYHBIX CTAHAAPTOB H KJIACCHPUKATOPOB B MHPOPMALIMOHHOH crHcTeMe 06L1ero nonb3oBaHHUA — Ha
oduunansHOM caifTe HauMoHansHOro opraHa Poccuiickodi Peaepaumy no cranaapTu3auvd 8 cetd HHTepHer
HIM N0 eXEroAaHo M3naBaemMoMy HHGOpMaUMOHHOMY YykasaTemo «HalmuOHanbHblE CTaHAapTbI», KOTOPbIH
Ony6JIMKOBaH MO COCTOAHMIO HA | AHBApA TEKYLIEro roia, U 1o COOTBETCTBYIOLIMM €XKEMECAYHO M3/1aBacMbiM
MHGOPMALMOHHBIM YKa3aTeNsM, OMyONMKOBaHHBIM B TekylleM roay. ECnM CCbLIOYHBIA JOKYMEHT 3aMeHeH
(W3MeHeH), TO NpPH TONb30BaHMM HACTOALIAM CBOJOM TMpaBWI CJENYET PYKOBOACTBOBATLCA 3aMEHEHHbLIM
(M3MeHeHHbIM) JOKYMeHTOM. Eciu cchbinouHplif Matepuan oTMEHEH 6e3 3aMeHbl, TO NONOKEHHE, B KOTOPOM
JaHa CCbUTKA HA HEro, MPUMEHSETCS B YaCTH, HE 3aTParkBaioLieil 3Ty CChLIKY.

'3 TepMuHBI 4 onpeaeSIeHUS

B HacTosliMx HOpMax NPHMEHEHBl TEPMHMHBI 110 CBOAY ImpaBHi [1] W Opyrum
HOPMATHUBHBIM JIOKYMEHTaM, Ha KOTOPbIE UMEIOTCS CCBUIKH B TEKCTE.

4 O6mue ykazaHus
OCHOBHBIE 110J10KEHHSI

4.1 BeroHHble M XeNe300€TOHHBbIE KOHCTPYKIHH AOKHBI OBITH obecnedeHbl
TpeOyeMo#t HaJeXHOCTHIO OT BO3HHKHOBEHHMS BCEX BHAOB INpPEAEHbHBIX COCTOSHH:
pacueToM, BBHIOOpOM MOKazarejledl KauecTBa MaTEpHAOB, Ha3HAYEHHEM pa3MEpoOB H
KOHCTpYyMpOBaHHeM cornacHo ykazaHusM Hactosmero CII. Ilpu sTom nomxkHbl ObITH
BBIMOJHEHBl TEXHOJOTHYeCKHe TpeOOBaHUS HpPH H3rOTOBJIEHMH KOHCTPYKUWH |
cobnroaenbl TpebOBaHMA MO SKCIUIYyaTallMH COODYXEHMH M TEIJIOBBIX arperaroB, a
Takxe TpebOBaHHMS IO  DKOJIOTHMHM, YCTaHaBJIHMBAEMBIE  COOTBETCTBYIOLIHMH
HOPMAaTHBHBIMH AOKYMEHTaMH.

4.2 beroHHble H Xene300€TOHHbIE KOHCTPYKUHH, NpeAHa3sHauYeHHble i1 paboThl B
YCIIOBUAX BO3NEHCTBUA MOBHILIEHHBIX TeMmepatyp Ao 200 °C, cieayer mpeaycMaTpHBATh,
KaK MpaBuiio, U3 00RMHOT0 HETOHA.

®dynaaMeHThbl, KOTOpPBIE NPH 3KCIUTyaTalWyd MOCTOSHHO MOABEPraloTCs BO3AEHCTBHIO
Temmeparypsl 10 250 °C BKJIIOUHATENBHO, JONYCKAETCS IPHHUMATE U3 00bIYHOro GeToHa.

BeroHHple W KeNe300ETOHHBIE KOHCTPYKIMH, IpPEAHa3Ha4YeHHbie ans paboTel B
YCJIOBHAX BO3JEHUCTBUS BBICOKHMX TeMneparyp cpbimie 200 °C, cnexyer npeaycMaTpHBaTh M3
XapocToikoro 6eToHa.
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Hecyuye 371eMEHTBI KOHCTPpYKUMH TEIUIOBBIX arperaroB, BbIIOJHAECMBIE H3
XKapoCTOMKOro O€TOHa, CcYEHHE KOTOPBIX MOXET HarpeBaThCs A0 TEMIEpATyphl Bbllle
1000 °C, momnyckaeTcs NPHHAMATH TOJIBKO [0CTE HX ONBITHOH MPOBEPKH.

4.3 lluxau4eckuil HarpeB — MUIHTENBHBIA TEMNEPATYPHBIH DEXHM, IPH KOTOPOM B
npouecce 3SKCIUTyaTalHM KOHCTPYKUMA HEPHOAMYECKHM IOJABEPracTcs IMOBTOPAIOIIEMYCS
HarpeBy ¢ konebaHHAMHU TeMmieparypsl 6osiee 30 % pacyeTHOro 3HaYCHHUS MPH AUTENBHOCTH
uukJoB oT 3 4 10 30 cyT.

[TocTOAHHBIA HAarpeB — AIHMTEIbHBIA TEMNEPATYPHBIH PEXKHM, IIPH KOTOPOM B Ipolecce
IKCIUTyaTalMyd KOHCTPYKLMS TOJABEpraeTcs HarpeBy ¢ KojebanusMu temneparypst a0 30 %
pacyeTHOr0 3HAYEHHH.

4.4 Jlna KoHCTpykuuii, paboTtaromiux noja BosjeicTBHeM TemnepaTyps! Bbiie 50 °C B
YCJIOBUAX NEPHOAHYECKOrO YBJIAXXKHEHHS apOM, TEXHHYECKOH BOAOH U KOHIECHCATOM, pacyeT .
JOTYCKaeTCs NPOU3BOAUTH TOJNBKO Ha BO3/ICHCTBHE TEMIEpaTypbl M Harpy3ku 6e3 yudera
NEpUOAHYECKOTO YBAaxKHEeHUsA. IIpu 3TOM B pacueTe CEYEHHS HE HOKHBl YUMTHIBATHCH
Kpaiinue cou 6eToHa TomuHON 20 MM ¢ KaX 10 CTOPOHBI, IOABEPraloIHEC 3aMadyHBaHHIO
B TeueHHe 7 4, ¥ TONWUHOK 50 MM NpH JUTUTENBHOCTH 3aMayuBaHus OeToHa Gonee 7 4 UM
JNOKHA [pedycMaTpHBaThCs  3allldTa IOBEPXHOCTH O€TOHa OT NEpHOAHYECKOro
3aMauHBaHUsL.

OkpallieHHass NOBEPXHOCTh O€TOHa MJIH THIAPOMU3OJNALUHOHHbIE TMOKPBITHS 3THX
KOHCTPYKUMHA AOKHBI OBITH CBETJILIX TOHOB.

4.5 KOHCTpyKUMH paccMaTpUBAIOTCsl Kak OETOHHBIE, €CJIM MX MPOYHOCTH ofecneyeHa
0oJHUM OeTOHOM. beTOHHBIE 3/IEMEHTHI NMPUMEHSIOT IIPEUMYIIECTBEHHO HA CXaTHe TpH
PacHoJIOXKEHU N NPOJOIBHOHN CXKMUMAIOIIEH CHIIBI B IIPEAEax MONEPEYHOro CEYCHMs EMEHTA
P NOCTOAHHOM HarpeBe. beTOHHbIE 3MEMEHThbl H3 >KapPOCTOHKOrO0 OETOHa NMPHMEHSIOT B
. KOHCTPYKIIHSIX, KOTOpBIE He SBISIOTCS HecynuMH (pyTepoBka).

4.6 XKapocroiikie OETOHBI B 3J€MEHTAaX KOHCTPYKUHMH TEIUIOBBIX arperatoB CleayeT
MPUMEHSTH B COOTBETCTBHH C PEKOMEHAYEMBIM MPUIIOKEHHEM A.

Kuaccpbl %apocToiikoro 6eToHa no npeaeabHo NOMYyCTHMON TeMIEpaType NpPHMEHEHUsS
B cootrBerctBuH ¢ ['OCT 20910 B 3aBUCMMOCTH OT BHIA BSKYLIEro, 3anoOJIHUTENEH,
TOHKOMOJIOTBIX J00ABOK M OTBEPAUTENA NPHUBeAEHbI B Tabsuue 5.1.

OcHoBHbIe paciyeTHbie TPeGOBaHHA

4.7 beTouHble H XKeJe300eTOHHbIE KOHCTPYKUMH, paboTaiomue B YCIOBHAX
BO3J€HCTBHS MOBBIMIEHHBIX M BBICOKUX TEMIIEpaTyp, CIEAyeT pacCYMTHIBAThb Ha OCHOBE
nonoxeuuit CIT 63.13330 u csoma mpaBun [1] ¢ yuyeToM AONONHUTENBHBIX TpeOOBaHHH,
M3JI0’KEHHBIX B HACTOAIIEM CBOJE [TPaBUIL.

Pacuetbl GETOHHBIX H JKeIE300€TOHHBIX KOHCTPYKUMH Cl€fyeT MPOU3BOAWTEL [0
NpeaeSIbHBIM COCTOSHUAM, BKITIOUAIOLIUM: '

NpeAeIbHBIE COCTOSIHUA NEPBOM IpyNibl (110 MONHON HEMPHUIOAHOCTH K 3KCIIIyaTalMu
BCJICJICTBHE NOTEPH HecynieH cnocoOHOCTH);

NpefenbHble COCTOSHHUS BTOpPOH rpymnsl (0O HENPHUrOAHOCTH K HOPMAalbHOM
3KCIUTyaTallMld BCJIEACTBHE 00pa30BaHMS WJIM YPE3MEPHOrO PacKpbITHs TpPEILUH, MOSIBIECHUS
HEAOMYCTHMBIX AedopMaliHit).

4.8 Tlpyu MpoeKTUpOBaHHH OETOHHBIX W XKENEe300ETOHHBIX KOHCTPYKUHMH HaAEKHOCTh
KOHCTPYKLMH YCTAaHaBIMBAIOT pacyeToOM MyTeM HCIOAb30BAHUA pACYETHbIX 3HA4YEHHUM
Harpy30K ¥ TEMIEpATyp, PACYETHbLIX 3HAYEHHH XapaKTEPUCTHK MaTEPUAIIOB, ONIPEAEIAEMbIX C
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MOMOIIBIO COOTBETCTBYIOIUMX YAaCTHHIX KO3QQUIHMEHTOB HAAEKHOCTH MO HOPMATHBHBIM
3HAYEHHSAM 3THX XapaKTEPUCTHK C y4YETOM CTENCHH OTBETCTBEHHOCTH COOPYXEHHS HIIM
TEMJIOBOIO arperara.

HopMaTuBHBIE 3HaYeHHs Harpy3ok M BO3JCHCTBHH, k03((UIMEHTOB couyeTaHuf,
K03 PUUHEHTOB HANEKHOCTH MO Harpyske, KO3(QQHIMEHTOB HAACKHOCTH MO HA3HAYEHHIO
KOHCTPYKIIMH, a TaKKe NMOApa3ieeHue Harpy30K Ha MOCTOSHHBIE U BpEMEHHbIE (JUTUTEIbHbIE
M KpaTKOBpEeMEHHEIE) cieyeT npuHuMats no nosoxeusm CIT20.13330.

PacueTHas TexHoJlorHyeckas TeMmneparypa NIpMHUMAETCs paBHON TeMIlepatrype Cpelbl
Hexa mwid paboyero mnpocTpaHCTBa TEMJIOBOrO arperara, yKa3aHHOH B 3aJaHHM Ha
NPOEKTHPOBAHHE.

PacueTHble ycuians U AedopMamMu OT KPaTKOBPEMEHHOTO M JUIUTENBHOrO HarpeBoB
OIIpEeNENSIOT ¢ YueToM K03 PHLHMEHTa HAIE)KHOCTH 110 TEMIIEPATYPE ¥;. ‘

Koadduiuent HameXHOCTH 1O TeMmeparype y, NPHHHMAIOT: TpH pacdeTe 10
[peleabHbIM COCTOSHUSM NEPBOH IPYNNbl paBHLIM 1,1, 10 NpeAeNbHBIM COCTOSHUSM BTOpPOH
rpymnnsl paBHbeM 1,0.

[Ipu pacuere 1o MPO4YHOCTH B HEOOXOIUMBIX CIydasiX YYMTBIBAIOT 0COOble HAarpy3KH ¢
ko3 GHLHEHTaMl HaJIe)KHOCTH 110 Harpy3ke y; MPHHHMAaeMBIMU IO COOTBETCTBYIOLIUM
HOPMaTHBHBIM [JOKyMEHTaM. [IpH 3TOM ycuius, BbI3BaHHbIE AEHCTBHEM TEMIepaTrypbl, He
YUYUTHIBAIOTCA.

4.9 Ilpu pacyere OETOHHBIX H X€JIE300€TOHHBIX KOHCTPYKUHH HEODXOAHMO YYHTHIBATH
M3MEHEHHS MEXaHWYEeCKUX M YNPYroIUlaCTH4YeCKUX CBOHCTB ©OeToHa M apMarypsl B
3aBHCHMOCTH OT TeMIiepaTyphl Bo3aeicTBus. [lpn sTom ycunus, nepopmaunn, obpasoBanue
M PaCKpHITHE TPEUIMH ONPENENAIOT OT BO3JCHCTBHS Harpy3kyu (BKJIIOYas COOCTBEHHBII BeC) U
TeEMIIEpATYPhI. '

PacueTHnle cXeMbl M OCHOBHBIE MPEANOCBUIKM [ pacyera OETOHHBIX M
XKei1e306€ TOHHBIX KOHCTPYKIMH JIOMDKHBI YCTAHABIMBATHCSA B COOTBETCTBHHU C YCIIOBHUAMH MX
NEHCTBUTENBHOM paboThl B MpPENEbHOM COCTOSHMH, C y4E€TOM, B HEOOXOAMMBIX Clydasx,
IUIACTHYECKHX CBOMCTB OE€TOHA M apMaTyphl, HAJH4YWs TPELIMH B pacTsHyTOM OeToHe, a
TAKOKE BJIMSHHUSA YCAIKM M MON3yuecTH OeTOHA Kak NpH HOPMAIBLHOH TeMIiepaTrype, TaK ¥ Npu
BO3JEHCTBHH MOBBIIIECHHBIX U BBICOKHX TEMIIEPATYD.

4.10 Pacuer KOHCTPYKUHMH, paGOoTaloMX B YCIOBHAX BO3JAEHCTBUS MOBBILICHHBIX H
BBICOKHX TEMIlEpaTyp, AO/DKEH NpPOU3BOAMTBCS HAa BCE BO3MOXHBIE HeOIaronpusrTHble
CoYeTaHHsA HArpy30K OT COOCTBEHHOro Beca, BHEHIHEH Harpy3KH H TEMOEPATYphI, C Y4ETOM
JUIMTEJIbHOCTH MX JEUCTBHUA U, B Cllydae HEOOXOAUMOCTH, NOCIIE OCThIBAHHS.

PacueT KOHCTpYKLMH C YY€TOM BO3JECHCTBHS IOBBILUEHHBLIX H BBICOKHX TEMIEpaTryp
HEeOOXOAMMO TPOM3BOJUTE AJIS CACAYIOLIMX OCHOBHBIX PACYETHBIX CTaaui paboThI:

KpPaTKOBPEMEHHBIH HarpeB — TEpBBIH pa3orpeB KOHCTPYKUHMH [0 pacyeTHOH
TeMIlepaTyphl; :

JUIMTENBHBIA HArpeB — BO3AEHCTBUE PaCUCTHON TEMIIEPATYphl B EPHO, SKCITyaTallHH.

Pacuer crarMyeckw oOmnpeneNUMBIX KOHCTPYKIHH MO MNpefaenbHbIM COCTOAHHAM
nepBoil ¥ BTOPOM rpymnn (3a HCKIIOYEHHEM pacueTa Mo 00pa3oBaHHIO TPEIUHH) CIENyET
BECTH TOJIBKO Ui CTaAHMH JUIMTEJIbHOro HarpeBa. PacyeT no obpa3oBaHHIO TpewIUH
HeoOXOAMMO TPOU3BOIAUTE Ui CTaAMH KPAaTKOBPEMEHHOrO H JJIMTENBHOIO Harpesa C
YYETOM YCHIIHMi, BO3HMKAIOUIMX OT pacrnpeieNcHHs TeMIeparypsl 6eToHa No BBICOTE
CEYECHHUS IIEMEHTA.

PacueT CTaTHYECKH HEONpede/THMbIX KOHCTPYKUHH H HX 3/IEMEHTOB IO MpeaebHbIM
COCTOSIHUSIM TIepBO# M BTOPO# rpyIIl JOKEH IPOU3BOJIUTHCS:
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a) Ha KpaTKOBPEMEHHBI HarpeB KOHCTPYKLHH o pexumy corjacio CHulIT 3.03.01,
KOrZia BO3HHMKAIOT HaHOOJBbIINE YCHIIUS OT BO3ACHCTBHA TeMiepaTypbl. [Ipy 3TOM XKeCTKOCTh
3JIEMEHTOB KOHCTPYKLMH OIIpelieNiseTcs OT KPaTKOBPEMEHHOro AECHCTBHS BCEX HArpy3oK H
Harpesa; '

6) Ha JIMTENbHBIH HarpeB — 0pH BO3ICHCTBHM Ha KOHCTPYKIHIO PacHETHOIM
TeMIepaTypbl B NEPHOMA OJKCIUTyaTaldH, KOrJa NPOHCXOAUT CHIKEHHE NPOYHOCTH H
KECTKOCTH 3JIEMEHTOB B pE3YNbTAaTe BO3JCHCTBHS JJIMTEILHOTO HarpeBa H Harpy3kH. Ilpu
3TOM KECTKOCTh 3JIEMEHTOB OIpeNeNseTC OT IIMTENBHOTO BO3ACHCTBUA BCEX HArpy3oK
Harpesa. .

4.11 Onpenenenne yCHIMN B CTATHYECKH HEONPEACITMMBIX KOHCTPYKUHMSAX OT BHELIHEH
Harpy3kd, coOCTBEHHOrO Beca W BO3ACHCTBUSA MOBHIIICHHBIX M BBICOKHX TEMIIEPATYP
MPOM3BOJAT MO MpaBHIaM CTPOMTENHHOH MEXAHHKH METONOM  IIOCIe0BATENbHBIX
npubmokeHui. IIpH 3TOM JXKECTKOCTh 3NIEMEHTOB OINpPENEIAIOT C YYE€TOM HEYIPYrux
nedopManuii ¥ HaMM4YUS TpPEeIMH B OETOHE OT OJHOBPEMEHHOIO [eHCTBHS BHEUIHEH
Harpy3ku, COOCTBEHHOro Beca H TeMIIEpaTyphl.

4.12 Tlpu KpaTKOBpEMEHHOM HArpeBe YCHJIHMS OT BO3JCHCTBHUS TEMIIEPATYphl B
3JIeMEHTaX CTAaTHYECKH HEONpEINCHMMBIX KOHCTPYKUMH JOJDKHBI  ONpENeNAThCs B
3aBUCHMOCTH OT cocTaBa OeToHa (Tabnmua 5.1) M TeMnepaTypsl HarpeBa, BBI3bIBAIOLLEH
HauOONbLIHE YCHIIHS:

a) npu HarpeBe 6eToHa Ne 1 cBoime 50 no 250 °C — no pacyeTHo# TeMIieparype;

6) mnpu HarpeBe 6eTtoHOB Ne 211, 23 u 24 cBeime 200 go 500 °C — no pacueTHo#
TeMIiepaType; npu Harpese calie 500 °C — npu 500 °C; '

B) npu HarpeBe OetonoB Ne 12-21, 29 u 30 ceeime 200 no 400 °C — no pacuetHoi
TeMmIiepatype, npu Harpese cBbiie 400 °C - npu 400 °C.

4.13 Temneparypa 6eTOoHa B Ce4yeHHSAX KOHCTPYKUHH OT HarpeBa NpH 3KCIUIyaTallUu
JOJKHA OIPENENATLCA TEIIOTEXHHYECKHM PACYETOM YCTAHOBHMBIIErOCS TEIIOBOTO MOTOKA
IpH 3aJaHHOM MO MPOEKTY pacuyeTHOM Temmeparype pabodero mMpocTpaHCTBA MM BO3IyXa
HPOU3BOJICTBEHHOTO [IOMELIEHHUS.

JInsg KOHCTPYKLHH, HAXOJSLIMXCS Ha HapY>KHOM BO3[yXe, HauboJblIHe TEMIEPATyphl
HarpeBa OeTOHa H apMaTypbl ONPEAEIAIOT IO pacyeTHOH JETHEH TeMmepaType HapyXKHOTo
BO3[yXa, NMPHUHUMAEMOH IO cpedHedl MaKCHMAIbHOH TEMIIEPAaType HapyXHOro BO3ayXa
Haubojiee Kapkoro Mecsa B pailoHe ctpouTenscTtBa 1o CHull 23-01. Beruucnenssie
TEMIIEPaTyphbl HE NOJDKHBI MPEBBILATE NPENENbHO  JONYCTHMBIX 3HAYCHHH TeMIepaTyp
npumeHeHus 6eroHa mo ["OCT 20910 u apmatyps! no tabuuie 5.10.

4.14 Tlpu pacyeTe CTaTHYECKH HEONPENCIUMBIX KOHCTPYKUHH, paboTaiolux B
YCJIOBUSAX BO3IEUCTBUS TEMIEPATYp, TEIUIOTEXHHYECKUI pacyeT NODKEH NPOM3BOAMTBLCS Ha
pacyeTHYIO Temnepatypy pabodyero mnpocTpaHCTBA M Ha TEMIEpaTypy, BbI3bIBAIOLLYIO
HauboNbIIHE YCHIIUS, ONPEENAeMble 110 YKa3auusM 4.12.

Ipn pacuere HaHOOJBIIMX YCHIHI OT BO3JEHCTBHS TeMIEpaTypbl B KOHCTPYKLMSX,
Haxo[MIIMXCA HA HapyXXHOM BO3[yXe, TeMIepaTrypy O€TOHa M apMaTyphbl BBIYHCJAIOT MO
pacueTHOM 3MMHEH TeMIlepaType Hapy)XHOTO BO3AyXa, HNPHHUMAEMOH MO TEMIepaType
Hapy»XHOro Bo3fyxa Haubonee xononHoi nsaruaHeBku ¢ obecnederHocTsio 0,92 mo CHull
23-01.

4.15 Tlpu pacuere cOOpHBIX Xene300€TOHHBIX KOHCTPYKIHH Ha BO3ACHCTBHE YCHIIHH
IpY UX MOABEME, TPAHCIIOPTHPOBAHHH W MOHTaXE, HAarpy3Ky OT BeCa JJIEMEHTOB CIIEAYET
NPHHUMATL C KO3 HIMEHTOM AMHAMMYHOCTH, paBHBIM: 1,6 — mMpH TPaHCIOPTHPOBaHHH,
1,4 -~ npu nogbeMe U MoHTaxe. Jlonyckaercd npuHUMaTh Gosee HU3KHE, 0GOCHOBAHHBIE B’
YCTaHOBJICHHOM IOPAJKE, 3HaY€HUS K03$PUIIMEHTOB IHHAMHKH, HO He HUXKe 1,25,



CI1 27.13330.2011

4.16 Ilpu pacyere MPOYHOCTH Kene306ETOHHBIX 37IEMEHTOB Ha JNEACTBUE CXKUMAIOLIEH
NpOJOJIbHOR CHJIBI CIIEAYET YUYMTBIBATH CNY4aWHBIH SKCHEHTPUCHTET €, NPHHHMAEMbIi He
MeHee: 1/600 miuHBI 3M€MEHTA MM PACCTOAHHA MEXAY CEYCHHSIMHM, 3aKpElIEHHBIMH OT
cMmeuieHus; 1/10 BricoThbI ceueHUs U He MeHee 10 MM.

JUnst aIeMeHTOB CTaTHYECKU HEOTIPENETUMBIX KOHCTPYKIIHH 3HAaU€HHS IKCLIEHTPUCHTETA
NPOAONBHON CUJIbI OTHOCHTENLHO LEHTPA TAKECTH NMPHBEACHHOTO CEYEHHS €, MPHHUMAIOT
pPaBHBIM 3HAYEHHIO OJKCLEHTPHCUTETa, MOJYYEHHOrO M3 CTATHYECKOro pacueTa, HO He
MEHee é,,.

Jnis  2neMeHTOB CTaTHYeCKH ONPEACNIMMBIX KOHCTPYKUMH 3KCHEHTPHCHUTET €,
TIPHHUMAIOT PaBHBIM CYMME 3KCIIEHTPHCHUTETOB H3 CTATHUECKOTO pacyera KOHCTPYKUHH,
CJly4aiiHOTO H TEMIIEPaTyYpHOTO OT HEPaBHOMEPHOrO HarpeBa Mo BBICOTE CEYEHUA 3JIEMEHTA.

JdonosHuTeIbHbIE YKa3aHHS 110 pAcYeTy
NpeABaPUTEIbHO HANPSKEHHBIX KOHCTPYKIMii

4.17 Pacuer npeaBapUTENTbHO HANPSDXKEHHBIX KOHCTPYKIMH, paboTalolIKUX B YCIOBHAX
BO3JCHCTBUA MOBBIILEHHBIX H BHICOKMX TEMIIEPATYP, JODKEH MPOHU3BOJAUTLCSA B COOTBETCTBUM
¢ TpeboBanusMK cBoa MpaBuJl [2] ¥ € yUETOM JONOJIHUTENLHBIX YKa3aHui 4.18-4.23.

4.18 Temnepatypa Harpesa IpelBapUTENbHO HANPIKEHHOW apMaTypbl He [OJDKHA
MpeBbIATE MPeAeTbHO AONYCTUMONH TeMiieparypsl ee NMPHMEHEHHS, YKa3aHHOH B Tabauue
5.10.

4.19 CxumMaroiue HanpskeHus: B 6€TOHE 0p, B CTAINH NPEABAPHTENLHOIO 00XaTUs B
OOJIAX MepesaTouHol MpoyHOCTH OeToHa Ry, HE OOJDKHBI NPEBBILATE NMpH Temieparype

HarpeBa NpeaBapHTEIbHO HANPSHKEHHOH apMaTyphi:
SO C o
100°C ..o,

B cnyyae HeoGXOAUMOCTH 3HAaUEHHA CKUMAIOIIUX HANPDKEHHH B 6eTOHE MOFYT ObITh
MOBBILEHB TpH obecriedeHHH HageXKHOM paboTel KOHCTPYKHMH OT BO3AEHCTBHS
peBapUTENLHOr0 HANPSHKEHHS, HArPY3KH H TEMIIEPATYPHBIX YCHIIUH.

4.20 Tlonaupie NOTEPH NpEIBAPUTEILHOIO HANIPSHKEHUS apMaTyphl, YYHTbiBaeMble TIpH
pacueTe KOHCTPYKLHi, pabOTAIOIKX B YCJIOBUAX BO3AECHCTBHA Temmeparypsl Boie S0 °C,
OnpeaensoTCsA Kak CyMMa NOTEPh:

OCHOBHBIX — [IPH HOPMAJIBLHOH TEMIIEpaType;

JOMNOJHHTEIBHEIX — OT BO3ACHCTBUA TeMmiepaTypsl Bbiiue 50 °C.

OCHOBHBIE MOTEPH NPEABAPUTEILHOrO HANPSAKEHHS apMaTypbl I KOHCTPYKUHH
13 o6byHOro 6erona cocraa Ne 1 u kapocToiikux 6eToHOB cocTtaBoB Ne 2, 3, 6, 7,
10 u 11 mo Tabnuue 5.1 onpeAensoT Kak A Taxenoro 6erona no rpebosanusam [2].
[Torepn ot ycagxu xapocToiikoro 6etoHa cneayetr mpuHumath Ha 10 MIlla 6onbwe
yKa3aHHbIX B [2].

Bpems B cyTkax cineqyeT NpHHHMMATh: IPU ONpEENIEHUH TOTEPh OT MOJ3Y4eCTH — CO
nHa oOxaTHs ©OeTOHa, NMpH ONpeleNleHMH MNOTeph OT YCalKH — CO JHS OKOHYaHHUS
OeTOHUpOBaHMS 0 HarpeBa KOHCTPYKLHH.

~ JIOONHHUTENBHBIE NOTEPH TIPEABAPHTENLHOrO HAMPSHKEHHS apMATYpbl IPUHMMAIOT M0
Tabnuue 4.1. '

52
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Ta6baunua 4.1
Benuuuna
®akTop, BLI3LIBAIOUWMHA AOIONHNTENLHBIE NOTEPH JAONONHUTEABHBIX NOTEPS
NPeaBAPHTENLHOIO HAMPIKEHUS B APMATYDE NPU €€ HArpese NPeaBapUTENHLHOTO

Hanpsxenns, MIla

Vcanka GetoHa obbriHoro cocrasa Ne 1 u xapocroiikux 6eToHOB cocTaBoR Ne 2,
3,6,7,10, 11 no tabnuue 5.1 npu Harpese:

KpaTKOBPEMEHHOM 40
JUTHTEbHOM NOCTOSHHOM : 80
JUIHTENILHOM UHKJIHYECKOM 60

[Ton3yuyects 6eTona obbiuHoro cocrasa Ne 1 u xapocTolikux G€TOHOB COCTaBOB
Ne 2,3,6,7,10 u || no Tabnuue S.1:
€CTECTBEHHOI B/IAXKHOCTH IIpH Harpese: -

KpaTKOBPEMEHHOM 10 a5,

JJIUTENBHOM TIOCTOSHHOM 15 oy,

JJIUTEbHOM LMKITHYECKOM ‘ 18 oy,

CYXOro npH Harpese:

KpPaTKOBPEMEHHOM 4 gy,

MJTUTENBLHOM MOCTOAHHOM 6 o,

LTHTENBHOM LUKJTHHECKOM 8 gy
Penakcauns HanpsxxeHHi apMaTypsi:

nposonouHoii knaccos B,1200-B,, 1500, K1400, K1500 0,0012 A 1,0,

crepiHeBoii xnaccos A 600, A 800, A 1000 0,001 Ato,,
Pasuocts aedopmaliit 6eToHa ¥ apMatypbl OT BO3ACHCTBUA TEMIEPATYPhI (o~ ap) A LES,

O603Hauenus, NpuHaTLHIE B Tabnuue 4.1:
A 1, ~ pa3HOCTb MEXAY TEMNEPaTYpOit apMaTypsl NPH IKCNAYATALUHH, ONPEACAAEMOH TERNOTEXHHHECKHM
" PacueToM ¥ TEMMNEPATYPOil apMaTyphl P HATAKEHHH, KOTOPYIO AOTIYCKAeTCH NPHHUMATL pashoii 20 °C:
a, —~ kodpduunent, nprinMaemsiit no Tabanue 5.7 B 3aBHCHMOCTH OT TEMIEPaTypbi 6eToHa Ha ypoBHE
HaANPAracMON apMaTypbl U ANHTENLHOCTH HArpesa;
E, ~ mMoayib ynpyroctd apMarypbi, npuHaMaemblit no tabauue 5.14;
Oy ¥ B, — ko3PdUUHEHTBI, NpUHKUMaeMble 1o Tabnuue 5.13 B 3aBUCHMOCTH OT TEMINEPATYPbl ApMaTYPHI.

Npumeuanus
[ TloTepy npeaBapUTENLHOrO HANPSKEHUS OT pEJAKCAUHH HANDPMKCHUA apMaTypshi NPUHAMAOT NS
KPaTKOBPEMEHHOIO H LTHTENLHOIO HArPeBa OAHHAKOBBIMH H YYHTHIBAIOTCA NIPH TEMINIEparype apMaTtyps! Boime 40 °C.

2 lMoTepy npeaBapHTENbHOTO HANPANKEHUA APMATYPbi OT PasHOCTH aedopMauni GETOHA U apMarTypbl YYHTLIBAIOT
B Y1EMEHTAX, BLINOJNHEHHLIX U3 06b14HOro GetoHa npu Harpese apMaryps! sbie 100 °C M B aneMenTax ux xapocTolKoro
GeTona npu Harpese apmatypb! Boine 70 °C.

3 Ecan oT ycHAM#H, BbI3BAHHBIX COBMECTHbBIM JEHCTBHEM HArpy3KH, TEMNEPATYPbl # NPEABAPHTENLHOTO 00XAaTHA, B
GeTOHE HA YPOBHE apMarypbl B CTAAWW IKCIAYATALMU BOZHMKAIOT PACTATHBAIOUIME HANPSXKEHHA, TO JONOIHUTEAbLHBIC
NOTEPH OT N0A3y4ecTH BETOHA HE YUHTLIBAIOT. :

[Torepu OT non3ydecTy 6eTOHA NPU HATAKEHUH B ABYXOCHOM HANPABJIEHHHK CAEAYET YMEHbLIIUTL Ha 15 %.

4.21 YcraHoBuBIIHECH HanpsHKCHus B 6€TOHe O'bp Ha YPOBHE€ LCHTPa THKECTH
NIPpUBEACHHOIO CCYCeHUA Hanﬁonee 06)KHMaCMOﬁ 30HBI NOCJIC NPOABJICHHA BCEX OCHOBHBIX
NOTEPb ONPEAC/IAIOT IO (I)OpMyIIC

P, Pe,y, My,
Ared I red I
rge M — MOMeHT OT cOOCTBEHHOIO Beca 3NCMECHTA,

P~ YCHIJIAC NIPCABAPUTEIBHOTO 06)KaTHH;

eo,, — 3KCUCHTPHCHUTCT YCHIINA P OTHOCUTENBHO HEHTpA TAXKCCTH IIPUBEACHROrIO CCYECHHUA,
Ysp— PaCcCTOAHHUE OT TOYKH NMPUITIOKCHHSA YCHIINA P p1{o] LHEHTpA TAXECTH CEHYEHHUA.

, 4.1)

Opp =
red
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['eomeTpuueckHe  XapaKTEPUCTMKH  TPHUBEACHHOTO  CEYEHHS  NpeABapUTENIBHO
HalPSOHKEHHOTO KeNe300€TOHHOTO 3MeMEHTA (Areq, Sred Ired) ONPEAEHAIOT MO TpeGOBAHUAM
6.16-6.21 ¢ yueToM nponoNbpHOH NpeABapHTEIIBHO HAPSDKEHHOM apMaTyphl S U S’ ¥ BIHAHHSA
TEMIIEPATyphl Ha CHI)KEHHE MOJYJIEH YIIPYrocTH apMaTyphl u 6eToHa.

422 VYcumus 0T BO3JACHCTBHA TeMIeparyphl B CTaTHYECKH HEOMNpeaeaHMbIX
NIpeIBAPUTENBHO HANPSHKEHHBIX KOHCTPYKIHUAX HAXOAAT N0 yKa3zaHusM 6.28 u 6.37.

[lpn onpepeneHMM ycuiIMH OT BO3JCHCTBHA TEMIEPATYPHl JKECTKOCTH 3JieMEHTa
BBIMHCIIAIOT IO yKa3zaHuaM 8.28.

423 Tlpu omnpeneneduyd oOmero nporuba NpeaBAPHTENHHO  HANPHKEHHOIO
XKeNe300€TOHHOTO 3JIEMEHTa HeOOXOUMO YYUTBIBATH MMPOrHO, BHI3BAHHBIN HEpaBHOMEPHBIM
HarpeBoM OeToHa 1o BBICOTE CEYEHHA YIEMEHTA, 10 yKa3aHHaM 8.24.

424 B anemenrtax u3 OeronHa iimacca B30 ¥ Bbllle, MMEIOIUX NpegHANpPsHKEHUE
asp = 0,4-0,6R,, pu HarpeBe apMaTyphl OCTATOK [IPEABAPUTEIBHOIO HANPSIKEHUS B apMaType
MO>KHO OPHEHTPOBOYHO ONPERENATH 1O CIEAYIOIIUM popMynam:

118 cTepxHeBo# knacca A600

O-_gpz 84 - 0,4 tS; (4.2)
Knacca A800

osp=87—-0,39¢; 4.3)
riacca A1000

Op=92-0,26 ¢ ; 4.4)

npoBoNouHoii kiacca B,1200-B,1500, K1400, K1500
o5 =89 - 0,271, (4.5)

rie a;>0 — 0CTaTOK MpPeIBAPHTENBHOIO HANPSHKCHHUS B apMatype, % HCXOMHOro
3HAYEHHS NTPH U3rOTOBJICHHH,
ts> 20 — TeMIiepaTypa apMaTyphl NIpH Harpese, °C.

U3 popmyn (4.2)~4.5) ciaenyer, 4T0 BO BpeMs HarpeBa INPOMCXOJHT MOJHasA NoTeps
NIpEeABapUTEILHOrO HaNpSXXEHHS B CTEPXKHeBOH apMatype kiacca A600 mpu ee Harpese
cepitte 210 °C, knacca A800 - cBeime 220 °C, xmacca A1000 — ceeime 350 °C u B
npoBoJiouHoi knacca Bp1200, Bp1500, K1400, K1500 — cepime 330 °C.

4.25 Tlorepy npenBapUTENbHOTO HANpPsHKEHHS B apMaType, BO3HMKIIME IIPH Harpese,
nociie OCTHIBAHUS HE BOCCTAHABIMBAIOTCH.

5 MaTepuanbl Ans 6eTOHHBIX
H 2KeJ1e300eTOHHBIX KOHCTPYKUMii

beron
IToxazamenu xauecmea 6emona u ux npuMeHeHue Npu NPOEKMUPOBAHUY

5.1 Jlns GeTOHHBIX 1 Xene300€TOHHBIX KOHCTPYKIIKM, NpeAHa3Ha4YE€HHbIX 1/ paboThI B
YCJIOBHAX BO3JEHCTBHS MOBBIEHHBIX U BHICOKHX TEMIIEPATYP, CAEAYET MPEAYCMaTPHBATh:

0OBIYHEIH GETOH — KOHCTPYKIMOHHBEA TsDKeINbiH 6eToH cpenHed minotHocTH ot 2200 1o
2500 kr/m> BrmounTenso no FOCT 25192;

KapocToiKui 6eTOH KOHCTPYKLHOHHBIA H TEILTOH3OIALHOHHBIH MIOTHOH CTPYKTYpBI
cpeaneil mnotHoctH 900 kr/M> u Gonee mo T'OCT 20910, cocTashl KOTOpBIX NpPUBEAEHbI B

tabnuue 5.1,

8
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CI1 27.13330.2011 :

Xapocroitknit 6eToH cpeameit mioTHoctH mo 1100 KI/M®  BKJIOUHTENBHO cnexyer
MpeZyCMaTpHBaTh NPEHMYIIECTBCHHO UL HEHECYIIHMX orpaxczxaromnx xoncrpyxunn H B
KaueCTBE TEIUIOU3O0IANHOHHBIX MaTEPHAJIOB.

Xapocroiikuii Oe€TOH cpenHed  TUIOTHOCTH 6onee 1100 kr/M®  Hammexwur
npeayCMaTpUBaTh Ui HECYIUUX KOHCTPYKLMM.

5.2 TIpu npoeKTHpOBaHUM OETOHHBIX M XKeJIe300€TOHHBIX KOHCTPYKLHKH, paboTalonmx B o
YCNOBHMSAX BO3JCHCTBUA MOBBIIEHHBIX M BBICOKHX TEMIEPATyp, B 3aBUCHMOCTH OT HX !
HasHayeHHs H YCJIOBHH paboThl JOJDKHBI YCTaHAaBJIMBATHCA IOKa3aTeNH KauyecTBa GeToHa, :
OCHOBHBIMH H3 KOTODPBIX SIBJISIOTCS: 1

a) kyacc 6eToHa Mo MPOYHOCTH Ha cxartue B; : :

0) knacc obpryHOro 6€eToHa 1o MPOYHOCTH Ha OceBOE pacTsxeHue B, (Ha3zHavaeTcs B
clIy4asx, KOrJa 3Ta XapaKTEPHUCTHKA MMEET IJIaBEHCTBYOLIee 3HaYeHUe U KOHTPOJIMpyeTCs
Ha MPOU3BOJCTBE);

B) KJIacc XapoCTOHKOro 6€ToHa no npeAeiabHO JONYCTHMOH TeMIiepaTtype NpHMEHEHHS
cornacao 'OCT 20910 (mosmxeH ykassIBaThCs B IPOEKTE BO BCEX CIYYasX);

r) MapKa >XapocTOWKOro OeroHa MO TEPMHUECKOH CTOHKOCTH B BOAHBIX T; U B
BO3AYUIHBIX T7 TemjocMeHax (HazHayaeTcs AN KOHCTPYKUHH, K KOTOPBIM HPEABABIAIOTCS
TpeOOBaHHUs [0 TEPMHYECKON CTOHKOCTH);

J) Mapka Mo BOAOHENpoHHLaeMOCTH W (Ha3zHayaeTcs Ui KOHCTPYKUHMH, K KOTOPBIM !
peIbABIAIOTCS TPEOOBAHUA IO OrPAHHUYEHHIO BOJOHEIPOHHIIAEMOCTH ); i

€) Mapka 110 MOpo30CTOHKOCTH F (HazHavaercs UL KOHCTPYKUHH, KOTOpble B NEPHOI
CTPOMTENILCTBA MM TpPH OCTaHOBKE TEIUIOBOrO arperara MoOryT IOJABEpraThes
SMHU30JUUECKOMY BO3eicTBHIO TeMNepaTypbl Huxke 0 °C);

) Mapka 110 cpeHel IioTHocTH D (HasHavaeTcs Ui KOHCTPYKLHMH, K KOTOPBIM Kpome
KOHCTPYKTHBHBIX NPEABABIAIOTCA TpeOOBaHUA TEIUIOM3OJALMH, ¥ KOHTPOJIUPYETCS TPH HX
H3rOTOBJIEHUH ).

5.3 JInst 6ETOHHBIX U XKene300€TOHHBIX KOHCTPYKLIHH, IpeJHa3HAYEHHBIX IS paboThI B
\YCIIOBMSIX CHCTEMAaTHYECKOTO BO3AEHCTBHS TOBBIIIEHHBIX M  BBICOKMX TeMIIepaTyp,
MpeyCMaTpUBalOT OETOHBI: _’

a) KJIacCOB I10 MPOYHOCTH HA CXKaTHE: - g
00bIYHBIN 0eTOH cocTtasoB Nel u Nela no tabmune 5.1 — ot B20 go B60; 1 1
’)KapOCTOMKHE GETOHBI COCTABOB MO Tabyuue 5.1: A

Ne 2,3,6,7 — ot B15 no B50; 8

Ne10,11,21 - ot B1S g0 B4O; §

Ne 19,20 - ot B15 no B35; : i

Ne 12,13, 14,15 - ot B12,5 10 B25; ' i
Ne 4, 5,8,9,16-18, 23,29 - or B12,5 no B20;
Ne 24,27,30 - or B2 no B10;

Ne 22, 24, 30, 32,35-37 - ot Bl g0 BS;
Neo 25, 28,31, 32,34 - ot Bl no B3,5;
Ne 26,33 - or Bl 1o B2,5; N i

PR

B R AT,

e

=]

MTpumeuanye— BOMOKHO NPUMEHEHHE BHICOKOMNPOYHBIX GETOHOB KJIACCOB 110 MPOYHOCTH Ha !

+

ckatne oT B60 a0 B8O, Ho npu ycroBHK ONLITHON NPOBEPKH U3MEHEHHA WX (BU3HKO-MeXaHHWUYECKHUX CBOMCTB i
npy TeMnepaTypHbIX BO3AeHCTBHUAX. !

6) oObIuHBI OETOH KJIaCCOB MO NPOYHOCTH Ha OCEBOE PacTMKEHHUE: cocTaBoB Nel u Nela
no tabmuue 5.1 ot B0,8 #o B,3,2 BKIIOYHUTENBHO;
B) KapocTOWKHH OETOH MapoK 110 TEPMHYECKOH CTOHKOCTH:
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B BOJHBIX TEMIOCMEHAX cocTaBoB Ne 2-21, 23 u 29 no tabnuue 5.1 - TS5, T,;10, T,15,
T125',

B BO3AYIUHBIX TEIUIOCMEHAX coctaBoB Ne 22, 24, 27, 30, 32, 35-37 nmo Tabnune 5.1 —
T210, T»15, T220, T,25.

Jina GETOHOB ApYrHX COCTaBOB MapKa MO TEPMHYECKOH CTOMKOCTH B BOMHBIX H
BO3AYILHBIX TEMIOCMEHAX He HOPMHPYETCS;

I) MapoK IO BOAOHEIPOHULAEMOCTH:
06b1unbIi 6eToH coctaBoB Nel, Nela u xapocrtoiikue 6eToHbl coctaBoB Ne 2-21, 23, 29 o
tabmuue 5.1 - W2, W4, W6, W8.
s 6eToHa APYrMX COCTABOB MapKa IO BOJOHETIPOHHIIAEMOCTH He HOPMHPYETCS;

J) MapoOK [0 MOPO30CTOHKOCTH:

oOsruHbIH GeToH coctaBoB Ne 1, Ne 1a u xapocToiikue 6eToHbI cocTaBoB Ne 2-21, 23 u
29 no tabmune 5.1 - F25, F35, FS0, F75.

Jlnsa 6eroHa ApYrux cocraBoB MapkKa IO MOPO30CTOMKOCTH He HOPMHpYETCS,;
€) XapocToikHit 6€TOH MapoK MO CpeAHei NIOTHOCTH COCTaBOB M0 Tabnuue S.1:

Ne 4,8 — D1800;

Ne 23,29 - D1700, D1600, D1500;

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

Ne 22, 24, 26, 28, 30, 32, 33,36 - DI1100;

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

Ne 31,32 - D900.

Jns 6eTona gpyrux coctaBOB MapKa 0 CpeAHei INTOTHOCTH HE HOPMHPYETCA.

5.4 Bospact OeroHa, OTBEYalOIMH €ro Ki1acCy M MapKe, HasHayaetrcs Mpu
NPOEKTHPOBAHUK HCXOIS M3 PEANBbHBIX CPOKOB (PaKTHYECKOrOo 3arpyXeHHs MPOCKTHBIMH
Harpy3KaMH M HarpeBa KOHCTPYKLMH, CrIocoOOB UX BO3BCICHHUS M yCOBHii TBepaeHus. Ilpu
OTCYTCTBHM 3THX JIaHHBIX KJIacC OETOHa ycTaHaBNIMBaeTCs B Bo3pacTe 28 cyT.

3HayeHHe OTIYCKHOH NPOYHOCTH OETOHA B JJIEMEHTaX, BBIMNOJHEHHBIX H3 OObIYHOTO
TsDKenoro Getona, ycranasnmuBaercs o ['OCT 13015 u xapocroiikoro 6ertona — no F'OCT
20910.

Jns xene300eTOHHBIX KOHCTPYKUUH U3 00bIMHOro Tshkenoro 6eroHa, paboTalowuX B
YCIOBHSAX BO3JCHCTBHA MOBBIMICHHBIX TEMIEPATYp, kiacc 6eToHa MO NMPOYHOCTH Ha CXKaTHE
PEKOMEHyeTCS NPHHUMATD:

IUIA KeNe300eTOHHBIX 37EMEHTOB, PacCYUTHIBAEMBIX Ha BO3JCHCTBHE MHOTOKPaTHO
NOBTOPSAIOMIENCS HAarpy3KH, — He Huxe B25;

VIS KeNe300€TOHHRIX CXKAaThIX CTEPXKHEBBIX 3JIEMEHTOB H3 TSXKENOro GeToHa — HE
HiKe B20;

JUISL CUJIBHO Harpy>X€HHBIX CXATbIX CTEPXKHEBBIX 3JIEMEHTOB (HanmpuMep ISl KOJMOHH,
BOCIIPHHUMAIOUIMX 3HAYUTEJbHbIE KpPAHOBBIE HArpy3kd, W KOJOHH HH)KHHX ITaxeH
MHOTO3TaXHBIX 3/jaHuil) ~ He Huxe B30.

5.5 Ana xkene3o6eTOHHBIX KOHCTPYKUHH M3 KapocTodkoro OeToHa, paboTalomux B
YCJOBHAX BO3AEHCTBHA BHICOKMX TEMIIEpaTyp, peKOMeHAyeTcs NpUHUMaTh Kiace HeToHa Mo
NPOYHOCTH Ha cxxaTHe He Hixe B12,S.

JUis npenBapuTENbHO HANPSKEHHBIX XKENe300€TOHHBIX KOHCTPYKIMHA H3 0OBIMHOrO H
’KapocToiikoro 6eToHOB, paboTaloIUX B YCIOBHSX BO3JCHCTBHA NMOBBILICHHBIX U BBICOKHX
TeMIIEparyp, Kiacc 6€ToHa Mo MPOYHOCTH Ha CXKATHE AOJDKCH NMPHHHMAThCA B 3aBHCHMOCTH
OT BHJa M KJIacca HampAraeMoR apMaTypbl, €€ AUaMeTpa U HATHYHS aHKEPHBIX YCTPOUCTB, HO
He MeHee B25.
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Jns O€TOHHBIX M JKene300eTOHHBLIX KOHCTPYKLHH, paboTaiomux B ycnosnxx |
BO3JCHCTBHSA BBICOKUX TEMIIEpATYP: oo }
*apocToitkue GeTonbl coctaBoB Ne 2-21, 23 ® 29 no Tabmuue 5.1 ZOMKHBI HMETh |
MapKy Mo TEPMHYECKOH CTOMKOCTH B BOAHBIX TEIUIOCMEHAX, HE MEHEE, IIPH Harpese: : 1

TIOCTOMHHOM & . .teuttenetttiaiet e et e et e et e eane et et teaasastas et eaesentaanaeaanreannsn TS, o
HHKITHUECKOM ...vutneeninitneneiieineeeeneneeteeneie et eeaenaeneeneens e T,15, '
UHMKITHYECKOM, € PE3KHM OXJIAXKAECHHEM BO3AYXOM MM BOJOM .....ouvvivvneniniieannn T\25;

*apocToiikue 6eToHbI coctaBoB Ne 22, 24, 27, 30, 32, 35-37 no tabnuie 5.1 KO/DKHBI KMETh

MapKy I10 TEpMHUYECKOH CTOMKOCTH B BO3.IYILIHBIX TEIUIOCMEHAX, HE MEHee, IIPH HarpeBe:
TIOCTOAHHOM ...utitinreinrensererenensennareeneasranensensens T,10,
1129} 12 1 (10140 S U T,20.

Jlns  xene3006eTOHHBIX KOHCTpYyKLuit ©3 oObraHOro  GeroHa coctaBa Ne 1 u ‘
KapoCTOMKUX GeToHOB coctaBoB Ne 2-21, 23 u 29 mno Tabmuue 5.1 Mapku no L
BOJIOHENIPOHHLAEMOCTH J0JDKHBI OBITH HE MEHEE:!

ans pyHaaMeHToB, GOPOBOB M APYTHX COOPYXKEHHI, HAXOAALLMXCA N0 3eMIei ‘j,:‘

HIKE YPOBHA TPYHTOBBEX BOIL .. vvueeenneesetincaaeaneenaaetneaniaatenneanaetin s taaesnnesnasnnenneeenes W6;
L1 TEMUIOBBIX arperaToB U APYTUX COOPYKEHUH, HAXOAALLMXCA Hall R
3emieil ¥ MOABEPraloILIMXCA ATMOCHEPHBIM OCAIKAM ....ovireinititit it eiitii e iieenanenaaeaanns WwIi0.

Jis  OGETOHHBIX M )KENe300€TOHHBIX KOHCTPYKUIMH, paboTaiouiux B YCJIOBUSX
BO3/ICHCTBHS NOBBILIEHHBIX U BBICOKMX TEMIIEPATyp, KOTOpble B NIEPHOL CTPOUTEIBCTBA HIIH ‘
Npd OCTAHOBKE TEIUIOBOTO arperata MOTYT IOJBEPraThCsl 3MHM30MYECKOMY BO3IAECHCTBUIO
temnepatypbl Hixe 0 °C B ycOBHSIX BO3AYIIHO-BIAXHOCTHOIO COCTOSIHHS, OObIUHBIH O€TOH
cocraBa Ne 1 u xapocToiikue GeToHBl coctaBoB Ne 2,3, 6, 7, 13, 20, 21 no Tabnuue 5.1
JIOJKHBI HMETh MapKy 110 MOPO30CTOMKOCTH He Huxe F25.

TpeboBaHHs K  KOHCTPYKUMSM M  H3JENHAM = M3  JKapocTOHKoro  6eToHa,
NpeHa3HAa4YeHHBIM JUIS OKCIUTyaTallu¥ B YCJIOBHSX BO3JCHCTBHS arpecCHBHOH cpeibl H
BBICOKOM TEMIEpaTyphbl, JODKHBI YCTaHABJIMBAThCA B COOTBETCTBMHM C TpeOoBaHusiMu CI1
28.13330 B 3aBUCHMOCTH OT CTENEHU arPECCUBHOCTH CPellbl H YCIOBUH 3KCILTyaTallHH.

B KOHCTpYKIHSX U U3JENHsX, NpeAHa3HAaYEHHBIX U1 paboThl B YCIOBUSX BO3J1EHCTBUS
BBICOKOI TeMIepaTypsl U arpecCUBHOM Cpellbl, JOKEH NPHMEHATbCS XKapOCTOMKHI OeToH,
HanboJee CTOUKHIA B arpecCUBHOH cpenie:

HEWTpaJIbHOH M LIENOYHON ra3oBOM — XKApOCTOHKHH GETOH Ha MOpTIaHALUEMEHTE H
ILTAKOTIOPTIAHALIEMEHTE;

KHCJION ra30oBOif M B pacijaBax LICNIOYHBIX METaUIOB — KapoCTOHKHH 6eToH Ha
XKHIKOM CTEKIE;

yriepoaHoit ¥ ¢pochopHOi ra3oBoil — KapocTORKHH OETOH Ha BBICOKOTIMHO3EMHUCTOM
U FJIHHO3EMHUCTOM LeMeHTax U ¢ocdaTHBIX CBA3KaX, Ha ATIOMOCHIHKATHBIX 3alOIHUTENNX C ‘
COiepXKaHHeM B HUX OkucH xene3a Fe,O3 He 6onee 1,5 %; i

BOZOPOJHOH ra30Boi — XapoCTOAKHA OGETOH Ha BBICOKOTIIHHO3EMHCTOM LEMEHTe C
3a110/HUTE/IAMH, COAEPXKAIMMH OKHCh amoMuHHs Al,O3, He Gonee 7 %. il

Jlnst KOHCTPYKUHU#H, paboTalOUIMX B YCIIOBHUAX BO3JCHCTBUS MOBBIIUEHHBIX TEMITEPATYP H i
MOMEePEMEHHOr0 YBJIQXKHEHHS, PEeKOMEHAyeTcd NPHMEHATh OObIUHBI OeToH Kjacca Mo
MPOYHOCTH Ha CXKaTHe He MeHee B2S u Mapku Mo BOJOHENPOHUIAEMOCTH He MeHee W6 rpH
Harpese 70 120°C BtounTensHo U He MeHee W8 nipu Harpese cabie 120 °C.

5.6 Tlpu HepaBHOMepHOM HarpeBe O6€TOHa 10 BBICOTE CEYEHHS INEMEHTOB
KOHCTPYKLMit, B KOTOPbIX HaNpMKEHHSA CKAaTHA B 6€TOHE 0T COOCTBEHHOrO BeCa H Harpysku
coctaBnmor no 0,1 MIla BKIOYHTENBHO, @ TaKXkKe 3JEMEHTOB KOHCTPYKLHH, B KOTOpBIX
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YCH/IHSL BO3HHMKAIOT TOABKO OT BO3ICHCTBUS TEMIEPATYphl, MNpPEAECNbHO AOMyCTHMAas
TeMIEPaTypa npuMeHeHus OeToHa ycranapnupaercsa mo OCT 20910.

Tlpn HepaBHOMEpHOM M DaBHOMEDHOM HarpeBe II0 BBICOTE CEYEHHS 3IEMEHTOB
KOHCTPYKUHH, B KOTOPHIX HANPSHKEHHs CKAaTHA H KapOCTOMKOM OeTOHE OT COOCTBEHHOro
Beca u Harpy3ku cocrasnsior 6onee 0,1 MIla, npemenbHO nomycTHMas TemrepaTypa
NPUMEHEHHS GETOHA YCTaHABIUBAETCS PAacYETOM.

Ipu Bo3pelicTBHH TeMmepaTyp, MpeBIMIAIOLIMX 3HaYeHHs, Yka3aHHbie B [OCT 20910,
HeoOX0MMO MpeaycMaTpUBaTh YCTPOHCTBO 3allIMTHBIX Cl10eB (QYyTEPOBOK).

5.7 Jlna 3aMOHOJIMYHBAHHA CTBIKOB 3JIEMEHTOB COOPHBIX  JKesle300€TOHHBIX
KOHCTPYKLMH NpPOEKTHYI0O MapKy pacTBopa cjielyeT YCTaHaBIUBaTh B 3aBHCHMOCTH OT
ycroBHil paboTh! COeAMHAEMBIX 3JIEMEHTOB, HO IPUHUMATH He HIKe MSO0.

5.8 Jlng 3aMOHOJMYMBAHHSA CTHIKOB 3JIEMEHTOB COOPHBIX  Kejie300E€TOHHBIX
KOHCTPYKLHH, KOTOphle B IIPOLECCE IKCILUTyaTallid WIH MOHTaXa Ha HapyXHOM BO3JyXe
MOTYT [OJABEPraTthcid BO3JACHCTBHIO OTPHIATENBHBIX TEMIEPATyp, CIEAYET NPUMEHATD
pPacTBOPBl MPOEKTHBIX MapoK IO MOPO30CTOWKOCTH W BOJOHEIPOHHLIAEMOCTH HE HHXE
IPHHATEIX JUIS CTHIKYEMBIX 3JIEMEHTOB.

i
i

Hopmamuenvie u pacuemnvie xapakmepucmuxu 6emona

5.9 OCHOBHBIMM MPOYHOCTHBIMHM XapaKTEPUCTHKAaMH GETOHA ABJIAIOTCS HOPMATHBHbIE
! COIIPOTHBJICHHS OETOHAa OCEBOMY CXaTHIO R, W HOPMATHBHLIC CONPOTHBIEHHMS OeToHa
L OCEBOMY PacTSKEHHIO Ry, IPHBEACHHBIE B Tabnuue 5.2.
HopMaTuBHBIE 3HaYeHHs CONMPOTUBNIECHUS OETOHA OCEBOMY CXATHIO (MM NpU3MEHHas
NPOYHOCTB) ONPEAENSIOT 110 GopMyne

' Ry, = Rp(0,77 ~ 0,001Rp), Ho He MeHee 0,72 Rp. (5.1

HOpMaTPIBHBIC 3HAYCHHA COIPOTHBJICHHUA 6eToHa OCEBOMY PACTAXKECHHIO IIpH
Ha3Ha4YeHUH Knacca 6eToHa 1o NPOYHOCTH Ha CXKAaTHE ONpenensaroT 110 Q)opmyne

Rpn=0,18 R 3. (5.2)

B ¢opmynax (5.1) u (5.2) Rp — conpoTHBieHHe GETOHA, YHMCIEHHO paBHOE KJaccy
6eToHa 110 MPOYHOCTH Ha cxaTue B.

Tabnuna 5.2

HopMarHBHbIE 3Ha4€HHUS CONPOTHBAEHUH 6eTOHa Ry, M Ry, H paCUETHLIE 3HAYEHHS
conpoTusjicHus 6eTona R, u Ry, ana npeaenbHOro cOCTOSHUS NEPBOiH rPyNibl H pacyeTHbIe
Buna conpotusnenns 3HAYEHHUS CONPOTUBACHUS OETOHA Ry oy B Ry sor N1 IPEAETILHBIX COCTOSHHHE BTOPOI
rpynnel (MTTa unn H/mMm®) npu k1acce 6TOHA N0 IPOYHOCTH HA CKATHE

B12,5 { B15 | B20 | B25 | B30 | B35 B40 | B45 | B50 | BSS B60

Cxarne Row, Ry ser 9.5 11,0 3 150 { 18,5 1220 255 | 290 32,0360 395 | 43,0

0CeBoOE R, 7,5 85 111,51 1451170 195 | 22,0 | 25,0 { 27,5 { 30,0 | 33,0

Pactaxenne Ry 1,0 LIS | L3S | 1554 LIS | 1,95 2,1 122512451 2,6 2,75
0oceBoe Ry ser

Ry, 066 | 0751 09 | 1,051 1,15 1,3 1,4 1,5 1,6 1,7 1,8

5.10 PacueTHble 3HAYCHHSA COMPOTHBICHHSA OCTOHA OCEBOMY CXATHIO R, U OCEBOMY
pacTsKeHHIO Ry, (Tabnuua 5.2) onpeaesisior no hpopMynam:

{ - R, = Fon . 63

Ve

|
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R .
Ry = (5.4)

}’br

3rauyeHHs K03 PUIHEHTOB HAIEXHOCTH 110 GETOHY IIPH CKATHH:

Yo = 1,3 — U1 IpeeNIbHBIX COCTOSIHMIA MEPBO TPYIIIBI N0 HeCcyIIei CrIOCOOHOCTH;
¥» = 1,0 — U1 IpefesIbHBIX COCTOSHMIA BTOPO# rPyINb! [0 3KCIUTyaTalHu
HPUTOAHOCTH.

3HayeHUsA KO3 GUIIHEHTOB HAISXKHOCTH 110 OETOHY NPU PaCTSHKEHUH:

Vor = 1,5 — AJ14 IpeAenbHBIX COCTOAHK NIEPBOH TPYIIIBI IO HECYIEH CIOCOGHOCTH MpU
Ha3HaYeHHMH KJlacca OeTOHa M0 MPOYHOCTH Ha CHKATHE;

Yo = 1,0 — mng npenenbHBIX COCTOSHHH BTOPOH TPYNNBI MO SKCILUTyaTallHOHHOM
NPUTOJHOCTH.

B HeKOTOpBIX cilyyasX pacuyeTHble 3HAUYCHHS TNMPOUYHOCTHHIX XapaKTEPHCTHK OeTOoHa
YMHOXAIOT Ha cliefylonine Ko3pPHIUHEeHTH YCIOBUS paboThI:

Y1 = 0,9 — IIpH NPOAOIHKUTENHLHOM ACHCTBUH Harpy3KH;

¥p2 = 0,85 — 1711 KOHCTPYKUMi, GETOHUPYEMBIX B BEPTHKAIBLHOM ITOIOXEHHH.

5.11 BuusHue TeMmepaTypbl Ha H3MEHEHHE NpPOYHOCTH OeToHa NpH CXKaTHH
YUYHTBIBAIOT YMHOXXEHHEM IPOYHOCTHBIX XapaKTEPUCTHK O€TOHAa Ha KOA(QQUIMEHT yCIOBHA
paboTbl OeTOHA NP CKATHH Y, (TabnHua 5.3).

PacyeTHBIE CONPOTUBICHUSA CHKATHIO:

LUIs TIPEAEBHBIX COCTOSHUM NIEPBOH IPYIIIBI

Rb.tem = Ro y¥by,3 (5.5)
TSl TIPEJENbHBIX COCTOSAHM BTOPOM TPyNIb!
Rp,seri = Rp.ser Vor- (5.6)

3HaueHus KO3QQHUHEHTa YCIOBUA paboThl GETOHA NpPH CKATHH Y5 MPHHUMAIOT MO
tabnuiie 5.3 B 3aBUCUMOCTH OT TEMIEPATYPbI B CEPEIUHE BBICOTHI:

cxatoii 30Hb! 6eToHa mpu pacuere no ¢popmynam (7.1,7.6,7.7,7.12-7.14,7.23,7.27, 7.28),

TNOJIKK ¥ pebpa cxaToi 30Hel ~ 110 popmynam (7.8— 7.10);

yacTu cedeHus — no popmyane (6.17);

ceyeHus — no gopmyne (7.29);

LIEHTPa TAKECTH NIPUBEJEHHOrO ceueHus ~ no gopmyne (6.16).

5.12 BnusHHe TeMmeparypsl Ha H3MEHEHHE MPOYHOCTH OeToHa MpH pacTHKEHUH
YYUTHIBAOT YMHOXXEHHUEM NMPOYHOCTHBIX XApPaKTEPUCTHK GeToHa Ha KO3)(PHUMEHT YCJIOBHUS
paboThi 6€TOHA NPH PACTHKEHUH Yy, (Tabnuua 5.3).

PacueTHble CONPOTHBIICHHUS PACTKEHHUIO!

JUTs1 TIpEAENIBHBIX COCTOSHUH NepBOH rpyniibl

Rou = Ryt Vs (5.7
ISl IpEe/IbHBIX COCTOSHHME BTOPOi MPYMIIbI
Rbl,ser.l = Rbt.ser Vi (58)

3uauenue ko3dduunenTa ycioBus paboTs! 6€TOHa MPH PaCTKEHHH Y, IPUHUMAIOT MO
Tabnuie 5.3 B 3aBHCUMOCTH OT TeMIepaTypbl OeToHa:

B HEHTPE TOKECTH cedeHus npu pacdere —mo Gopmynam (7.3, 7.31, 7.35, 7.37,
7.39,7.53,7.59);

Ha YpOBHe pacTsHyTol apMarypsl — o popmynam (8.3, 8.9, 8.15);

B 30HE aHKEPOBKH — 110 popmye (9.2);

y HIKHEH MOJKK MeTanyeckoit 6anku — no gopmyne (10.49).
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Tabnuua 5.3
¥
Homepa Koddduumeutsl ycnosult paboTpl 66TOHA NPH CKATHY Ypy U PACTAKEHAN Y.
cocrasos | Koad- x0adhpruneHT f;, npu Temneparype Geroma, °C
Gerona duun- Bun warpesa
no ta6- eHT 50 70 100 200 300 500 700 900 1000
nnue 3.1

KpatkoBpeMeHHbIH 1,00 | 0,85 | 090 | 0,80 | 0,65 - - - -
NantenbHbifi 1,00 | 085 | 0,90 | 080 | 0,50 - - - -
P | JinurensHbiil ¢ yBAaKHEHHEM 1,00 | 065 | 040 | 060 | - - - - -
KparkoBpeMeHHbii B BOAE 097 | 0,85 | 0,65 - - - - — -
. KpartkoBpemeHHb1H 1,00 j 0,70 | 0,70 } 0,60 | 0,40 - - - -
! 1,1a,2 Jinrenshpi 1,00 | 070 { 0,70 | 0,50 | 0,20 - - - -
Ve | Nnurensusifi ¢ ypraxuennem 1,00 | 0,50 | 0,30 | 040 - - - - -
KparkospemetHblii B soae 095 | 0,75 | 0,60 - - - - - -
Kpartkospemennbiii u anutenshniii { 1,00 | 090 | 0,80 | 0,60 | 0,40 - - - -
B | BadrenpHptii ¢ yBIaKHEHHEM 1,00 { 0,50 | 0,20 | 0,40 - - - - -
KpatkoBpeMetHblii B BoJe 095 { 0,75 | 0,70 - - - - - -
KparkoBpeMeHHbIH 1,00 1,00 1,00 { 090 [ 0,80 - - - -
" | [nurenshuti 1,00 | 1,00 { 1,00 {090 {065 { -~ | - | -~ | -
3 KparkoBpemeHHbI# . 1,00 | 08 | 075 | 0,65 | 0,50 ~ - - -
Yo | Dnwrenhbiti 1,00 | 080 | 075 | 060 | 035 | - - - | -

Kpatkospemennstit 1 anurenshnii | 1,00 | 1,00 | 090 | 0,80 | 0,60 ~ ~ - -

B Kparkospemenubiii ¢ ysnaxHenuem] 1,00 | 0,60 | 0,30 j 0,50 - - - - -
KpartkoBpemeHHblii 1,00 | 1,00 | 1,00 } 1,10 | 1,00 | 090 } 0,60 ) 0,30 | 0,20
all | Danrensusii 1,00 | 1,00 | 1,00 | 1,00 | 070 | 0,40 | 0,20 | 0,06 | 0,01

23.2 ; y KparxospemenHbii 1,00 | 085 | 080 | 0,65 | 0,60 | 050 { 0,40 | 0,20 -

’ " | daurensHoli 1,00 | 085 | 080 | 0,65 | 040 | 020 | 0,06 ~ ~
Jil; Kpatkospemenubiii v murenstbtii | 1,00 | 1,00 { 1,00 | 0,9 | 0,75 | 0,50 { 0,32 | 0,22 | 0,18
KpaTkoBpeMenHbiif 1,00 1,00 1,10 1,20 1,20 | 1,00 { 0,75 | 0,40 | 0,20

12-15, Yor Janrenbhiniii 1,001 0,80 | 0,80 { 0,55 | 035 | 0,45 [ 0,05 | 0,01 ~

17,29, . KparkoBpemennmii 1,00 { 095 { 095 { 0,80 | 0,70 | 0,55 | 0.45 | 0,15 -

I 30 o Juivrennhblii 1,00 | 0,70 | 0,70 | 045 0,25 | 0,06 - - -
! By KpatkospemenHbiii u anvrenshbid | 1,00 | 1,10 | 1,10 | 1,10 | 1,00 | 0,70 | 0,30 | 0,i0 | 0,05
: ! Kparkospementblit 1,00 1,00 1,00 1,00 1,00 | 095 {085 ) 065 | 050
" | Nurensubifi 1,00 ] 090 § 090 | 0,80 | 0,50 | 0,25 } 0,07 | 0,02 } 0,0

16, 18 KpaTkoBpemeHHbIH 1,00 ] 095 |} 095 | 080 } 0,70 | 055 ) 045 | 035 -

Yo | Dawrensmbiii 1,00 | 080 | 080 | 070 | 040 | 042 Joo2 | - | -
B KparkospemenHsiil o mrenpnti | 1,00 | 1,10 | 110 | 1,10 | 1,10 § 1,00 {1 0,70 { 035 | 0,27
KpartkospemeHHbIH 1,00 { 09 | 080 | 0,70 | 0,55 | 0,45 { 035 | 030 {025
Yo Jnurenpubiii 1,00 { 090 | 0,80 | 0,70 | 0,50 | 0,25 { 0,10 { 0,05 | 0,02

19-21 KparkorpemeHHblii 1,00 | 0,65 0,55 § 0,50 | 045 [ 035 | 0,25 | G,10 -

| Inuresshbii 1,00 | 0,65 | 055 | 0,50 | 030 | 0,12 | 0,02

B, | Kpatkospemennsiii v anutensibii | 1,00 | 090 | 0,85 | 070 | 055 | 0,40 [ 033 | 0,30 | 0,27

NMpumevannus

I INpwn pacyete Ha AnuTensHBIH HArpeB HECYUIMX KOHCTPYKUMH, CpOK cinyx0pl KOTOpsIX HE fApesbluaeT 5 ner,
KOIPDUUHEHT Yp CTEAYET YBENMHUUTL Ha 15 %, HO OH HE JO/DKEH NPEBLILATH BENHYMHBI Yp TIPH PACHETE HA KPATKOBPEMEHHbIH
Harpes.

2 Jins KOHCTPYKUMH, KOTOPbIE BO BPEMA IKCIUTyaTaLWH MOABCPTAIOTCA LHHINTHYECKOMY Harpery, KOMpduunenTsl vy u
cenyer cHu3nTe Ha 15 % u koadduument v, — Ha 20 %.

Hegopmayuonnvie xapakmepucmuxu bemorna

NpEJENbHbIX OTHOCHTENBHBIX JedopMaunii OeToHa NP OCEBOM CXKAaTHH &y H
PaCTSKEHUH &40,

HayaJlbHOTO MOJYJIS yNnpyrocT 6eToHa Ey;

KO3(PULIHEHTA TOJIBYYECTH Pp, cr;

ko3¢ dunrenta nonepeyHoi aedpopmaunn {ko3dduuuent Ilyaccona) v, p;

ko3¢ dutinenTa TMHeHHONH TeMnepaTypHO# nedhopMaLtHu oy

ko3¢ duurenra TemnepatypHoi ycaaku 6eToHa ag;.

[ 5.13 OcHoBHbIMH e OpMaLIHOHHBIMH XapaKTEpPHCTHKAaMHK O€TOHa ABAAIOTCS 3HAYCHHUS:
|
|
E
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5.14 Ilpn KpaTKOBpEMEHHOM JACHCTBMHM Harpy3kd H TeMIepaTypbl B pacyerax
HCIIONIB3YIOT HaYaJIbHBIH MOAYJb yripyroctu berona Ky (tabnuua 5.4).

Tabnuna 54
Homepa cocTaBoB H cpeaHsa Hauanbssle moaysm ynpyroctd 6eToHa Npu CKATHH 1 PaCTRIKEHMH IPUHKMAIOTCS PaBHLIMK
nnoTHoCTh GeToHa B Kr/M’ Ep10° (MITa) _npH Knacce 6ETOHA NO NPOYHOCTH Ha CKAaTHE
(rio Tabamue 5.1) B125 | BI5S | B20 | B25 B30 | B35 | B40 | B45 | B50 | BSS B60
1-3,6,7, 13,20, 21
ecTecTBeHHOro TBepaeHns | 21,0 | 24,0 { 27,5 | 30,0 { 32,5 | 34,5 | 36,0 | 37,0 | 38,0 | 390 | 39,5
2200-2500
1-3,6,7, 20,21
[MonsepruyThie
TennoBoii o6paboTke 19,0 } 205240 27,0 { 29,0 ) 31,0} 32,5 | 340} 350 | 36,0 | 37,0

npu aTMOChEPHOM
nasnenuu 2200-2500

23.29
1500-1700 13,2 | 140 | 148 - - - - - -
4,89
1800-1900 147 |155(163] - | - | - | - | - | -

5,10-12, 14-19
2000-2300 170 | 18,0 | 195 | 21,0 | 220 | 230 | 240 { 250 | -

[Ipu KpaTKOBpPEMEHHOM HarpeBe 3HAYE€HHMsA HAYaJLHOrO MOAYJA YNPYrocTH GeToHa
onpenensoT no Gopmyine

En=Ey bp. (5.9)

3unauenue koddpdHuMeHTa f; TpUHUMAIOT 1O Tabauue 5.3 B 3aBUCUMOCTH OT
TeMIiepaTyphl 6eToHa:

B LEHTPE TKECTH CEUCHHUs TIpH pacueTe 1o Gpopmynam (6.16, 6.17, 6.48, 7.19, 8.39),

B cepeauHe BhICOTHI ceuenus — (10.9, 10.11, 10.12, 10.18, 10.29);

Ha ypOBHE pacTsHyToi# apmatypsl — (8.6, 8.7);

KpaitHero BonokHa 6erona — (5.11, 8.47).

5.15 [pu nnuTenbHOM JEHCTBMM HArpy3KHM M TEMIIEpAaTyphl 3HAYEHHS HA4albHOIO
monys aedopmauuit 6eTona Ej, ONpenesstoT o gopmyie

B
- 1+¢b.cr '

Kosdduuuent nomydectd ©OeToHa @y TOJMYYEH KaK OTHOIUEHHE FOJHBIX
OTHOCHTENBHBIX AepopMaLnii cxaTHs OETOHA NPU ATUTEIBLHOM BO3IEHCTBHH TEMIIEPATYPbI K
ynpyruM negopmaiusm GeToHa eCTECTBEHHOH BIIQXHOCTH 10 BO3AEHCTBHS TEMIEpaTyphbl
(Tabnuua 5.5). '

3dayenns kodpduiueHTa nonzyyecTH O€TOHA @p . NPUHHMAIOT UL JUTMTENIBHOTO
HarpeBa B 3aBUCHMOCTH OT TEMIIEpaTyphl OeToHa:

B LEHTPE THKECTH NPUBEJCHHOrO CeyeHMs NpH pacuere no ¢dopmynam (3.10, 6.16,
6.17,6.20, 6.21);

B CEepe/IMHE BHICOTHI ceyeHus — no ¢popmynam (10.11, 10.12, 10.18, 10.29).

Ehr (5 10)

P

i
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Ta6baunna 5.5
HoMepa coctasos KoadduuneHt nonszyyectu 6eTona ¢, ., NpH AMHUTENLHOM Harpese GeToHa, °C
6etoHa no tabn. 5.1 50 70 100 200 300 500 700 900
1-3 3,35 8,0 8,0 10,0 12,0 - - -
4-11,23,24 3,57 4,17 4,17 51 6,3 28,5 62,5 2270
12-18, 29, 30 4,17 3,70 4,37 57 7,94 8,3 150,0 333,0
19-21 2,86 435 4,55 4,55 16,6 57,0 - -

5.16 Tlpu pacuere npo4HOCTH, 0Opa3oBaHHS M PACKpHITHA TPEWMH M Jedopmauuii
XKeJIe300€TOHHBIX KOHCTPYKIHMH C Y4eTOM BIHSHHMSA TEMIEPaTyphl No JeopManuoHHO#H
MOAENH [ OHEHKH HANpKEHHO-ACPOPMHPYEMOr0 COCTOSHHMSA CXaToro OeToHa Kak
HauboJsiee nmpocras MOXKET OBITH HCIIONB30BaHA ABYXJIMHEHHAd JuarpaMMma coCcTosIHHA GeToHa
(pucyHok 5.1).

Ilpu TpexnuHeliHON auarpaMMme (PUCYHOK 5.1, a) CKHMaIOHE HalpsxeHUs 6eToHa ) B
3aBHCHMOCTH OT OTHOCHTEJBHBIX JedopMaiuii ykopoueHHs OeToHa &, ONpeAeNnsioT IO
dopmynam:

npn 0 <eg, <&y op=Epétp; (5.11)
g E —E& g,

pH &5 < € < €hp o, =||1-=- | 2—2+ LR, . (5.12)
Rb,em ebO - 8171 Rb,mn

TIPH Epp S €p < Epy 6b = Rp, tem- (5.13)

3HaYeHUs HAMPSOKEHHUS 0 IPHHHAMAIOT:

051= 0,6 Ry sem . (5.14)
3HAYEHHS OTHOCHTENBHEIX AeOPMALHiL £y IPHHAMAIOT
o}
g, =2 (5.15)
Ebl

Ipyu nByxnuHeiHo#i auarpaMMme (pUCYHOK 5.1, 6) cxuMMaromye HanpsbkeHus 6eToHa o)
B 3aBHCHUMOCTH OT OTHOCHTENBHBIX AehOopMalHii £, ONPeENAIOT o GopMyIaM:

npu 0 <& <&pirea 0y = Ebrear €b; (5.16)

pH 8)&{,re¢l <ép L ép 0b = Rb, tem - 5.17)

3HaueHue NPUBEIECHHOTO MOAYJIA YIPYTOCTH Ej 4, OPEEAIOT IO pOpPMYJIE

Rb tem
— . (5.18)

Eb L,red

Eb, redt =

PactaruBalomiue HanpskeHUss O€TOHA 0p B 3aBHCHMOCTH OT  OTHOCHTENBHBIX
nepopMalHil pacTSKEHHS &, ONPENESIOT Mo auarpamme Ha pucydke S5.1. Ilpu 3tom
pacyeTHble COMpOTUBJICHHS OeToHa CXaTUI0 R, 3aMEHAIOT HA pPACYCTHBIE 3HAYEHHSN

COIPOTHBJICHHA PAaCTHKEHHIO Ry,
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a) cb‘ 1
el (N 5 |
0=6=R '
b0 b2 b,tem /
o
arcig E,
» £,
——
Ep €n Ew Ew €wn En
6) o
A 1
oF050FR, )
%% O Ry
am‘gEh,m* Eb
Syw €w Ey €w Ep

a - Tpexauneiinag; 6 — nByxauneitnas; I - npn 20°C; 2 - npu narpese

Pucynox 5.1 — inarpammbi cOCTOSIHUS CKATOro 6eToHA

5.17 OrtHocutenbHbIe NedopMaliny GeToOHA TIPH CKATHH M PACTSIKEHHH B 3aBHCHMOCTH
OT TeMIepaTypsl OETOHA MPH KPaTKOBPEMEHHOM M JTHTENIbHOM BO3ACHCTBHH TEMIEPaTypbl H
Harpysku J1aHbl B Tabnuue 5.6. TemnepaTypy 6eToHa HpH ompeieneHHH HanNpEXEeHHO-
Ae(pOPMHPOBAHHOTO COCTOSIHMSA CXKATOro GETOHa NMPHHHMAIOT 110 HAUMEHbILEH TeMrepaType
cxaroro 0OeToHa M NPH  ONPENENeHHH HANPHKEHHO-IAeOPMHPYEMOrO  COCTOSHHA
pacTsaHyToro 6eToHa — no HaubosblIel TeMnepaType pacTAHYTOro GETOHa.

5.18 Ilpu pacyeTe xene306ETOHHBIX MEMEHTOB 10 HETHHEHHOH AedopMalHOHHOH
MOZIENIH CTPOAT JABYXJIMHCHHYIO AMarpaMMy COCTOSHHSA O€ToHa ¢ AedopMalMOHHBIMH
XapaKTepHUCTHKaMH, OTBCYAIOUIHMH:

KpaTKOBPEMEHHOMY BO3JCHCTBHMIO TEMIIEPATyphl M HArpy3kd — MCHOJb3YIOT [pH
pacyere MPOYHOCTH M PACKPBITHA HOPMaibHBIX TPEIUUH IS ONpeleseHUs HaIpsHKEHHO-
1epOpPMHPYEMOTO  COCTOSHHS  CXKAaTOH 30HBI OeToHa, a Takke @pH . pacyeTe
TPEWKHHOOOPA30BaHUS [T  ONpPEJCNICHUs  HAMPSKEHHO-AeGOPMHPYEMOTO  COCTOSHUS
pacTaHyToro 0eTona npu ympyroii pabote cxxatoro 6eToHa;

KPaTKOBPEMEHHOMY M JNMTEJIPHOMY BO3JCHCTBHIO TeMIEpaTyphl M HArpy3kd —
UCHOJB3YIOT NPH pacyere JehopMmauuil Jid ONpeAeNeHHs HalpshKeHHO-AeGOPMHPYEMOTO
COCTOSIHUS CKATOro 6eroHa.

Tpexnunedinyro  auarpamMy — coctosHHsAs  GetoHa ¢ nedOpMauMOHHBIMH
XapaKTEPHCTUKAMH, OTBEHAIONMMHU:

KpaTKOBPEMEHHOMY BO3JCHCTBHIO TEMIIEpATYPhl M HAarpy3KH — HCHONB3YIOT MpH
pacyeTre TpelHHo00pa3oBaHus;

KpPaTKOBPEMEHHOMY M JUIMTEJBHOMY BO3JCHCTBHIO TEMIEPATypbl MU HArpy3Kd —
MCTIONB3YIOT TpH pacueTe AedopMauuil xene306€TOHHBIX 3neMeHTOB 0e3 TpemuH, s
olnpeaeIeH sl HaPHKEHHOTO AePOPMHPYEMOr0 COCTOAHUSA CKATOro 6ETOHa.
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Tabnuua 5.6
Homepa | Temnepa- Pacuer Ha ' OtHocuTenbHbIe Aehopmaunn GeTona
cocrasa TYpa Harpes H NpH CKATHH TIDH PACTAXKCHHH
ng,r,?:; ' Gﬂooc"a" HOTPYXERHE 1 g10° | £010° | &pnal® | Earl0® | &l | ey lO]
20 KpatkospeM. 2,0 3,5 1,5 0,10 0,15 0,08
JinurensHble 34 4.8 2,8 0,24 0,31 0,22
1-3 100 Kpatkospem. 2,5 4.4 1,9 0,17 0,29 0,15
JnurensHble 4,3 6,0 35 0,3 0,39 0,27
200 Kparkospem. 3,5 6,1 2,6 0,25 0,39 0,20
Jnntenshbie 6,0 84 4.9 0,42 0,54 0,38
20 KpatkospeM. 2,0 3,5 1,5 0,10 0,15 0,08
JnurensHoie 34 4,8 2,8 0,24 0,31 0,22
200 KpatkoBpem. 3,0 4,2 30 0,20 0,24 0,16
4-11, 23, JinntenbHble 4,5 6,3 3,8 0,30 0.36 0,20
24 400 KpatkoBpem, 4.3 6,0 3,6 0,38 0,52 0,36
JinurenbHble 6,4 9,0 5.4 0,57 0,78 0,54
00  |Kparkospew. 6.4 9,0 5,8 0,44 0.57 0,40
Jinutensuole 9,6 13,5 8.2 0,67 0,87 0,63
20 KpatkospeM. 2,2 37 1,7 0,15 0,22 0,10
Jnutenbble 3,6 5,0 3,0 0,25 0,32 0,23
200 KparkoBpem. 24 34 2,0 0,19 0,26 0.15
12-18, JinutenbHble 3,6 5.1 3,0 0,25 0,33 0,23
29,30 400 KpaTkoBpeM. 4,1 5,8 3.5 0,28 0,38 0,26
JnutenbHbie 6,2 8,7 5,2 0,43 0,56 0,40
600 Kpartxospem. 54 7.5 4.5 0,38 0,49 0.33
JnurenbHbie 8,1 11,4 6,8 0,57 0,74 0,53
20 KpatkoBpem. 2,0 3.5 1,5 0,10 0,15 0,08
JinurennHbie 34 4.8 2,8 0,24 0,31 0,22
200 Kpatkospew. 2,9 4,0 24 0,20 0,26 0,18
JinnrennHbie 4.0 5,6 34 0,28 0,36 0,26
19:2] 400 Kparkospem. 4,7 6,6 4,0 0,33 0.42 0,30
’ Jlamrenbuble 6,6 9,2 5,5 0,46 0,59 0,42
600 KpatkospeM. 5,7 8,0 4,8 042 0.54 0,31
JinutenbHble 8,0 11,2 6,7 0,59 0,72 0,52
800 KpaTkoBpeM. 12,1 17,0 10,2 0,84 1,10 0,48
JnurensHble 19,3 27,0 16,2 1,35 1,74 1,25

5.19 Koadduunent nuHeiinolt TeMuepaTypHoii gedopmannu 6ETOHA 0 B 3aBUCHMOCTH
OT TeMNeparyphl ciaeayer npuHuMarh mo Tabnuue 5.7. KoadduuueHt ap onpeneneH ¢
y4ETOM TeMIiepaTypHoil ycaaku 6€ToHa MpH KpaTKOBPEMEHHOM H JUTHTENBbHOM Harpese. [1pu
HEeOoOXOMMMOCTH ONpefie/ieHHs. TEMIIEpaTypHOro paciuHpeHus OeToHa MpH [OBTOPHOM
BO3JEHCTBMM TEMIEPaTyphl NOCHE KpaTKOBPEMEHHOTO WJIM JUIMTENBHOTO HarpeBa K
K03 PULUEHTY JIHHEHHOH TeMnepaTypHOit nedopMaLiHy Oy, CIENYET MPpHOaBUTH abCOMIOTHOE
3HaueHHe Ko3(uiMeHTa TEMNIEPATYPHOH ycaaku GETOHA Gcs U KPATKOBPEMEHHOrO MIIH
JUIMTEILHOIO HAarpeBa COOTBETCTBEHHO.

5.20 KoaddpuuneHt temneparypHoit ycaaku 6eTtoHa a., MpuHMMAOT 1o tabnuue 5.8.
Koadduuuenr remneparyproit ycaaku 6eToHa TIpHHAT:

NpH KPaTKOBPEMEHHOM HarpeBe Juis noaneMa teMnepaTypel Ha 10 °C/q u Gonee;

NpY LIMTEABHOM HArpeBe — B 3aBHCHMOCTH OT BO3ACHCTBHUS TeMIepaTypsl BO BpeMs
IKCIUTYaTaLHH.
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5.21 Mapky 1no cpeaHe#i IJIOTHOCTH O€TOHa  €CTECTBEHHOHM  BJIAKHOCTH
npuHHMaroT 1o tabmuue S.1. CpenHioo nnomocn, 6eToHa B CYXOM COCTOSHHHU IIPH €I0
Harpese Boime 100 °C ymeHbInaioT Ha 15() kr/M’. CPERHIO TLIOTHOCTD XKene306eToxa npH w
g < 3 % npunmMaoT Ha 100 xr/m® Gombie CpelHe# IUIOTHOCTH COOTBETCTBYIOLUETO !
cocTostHus OeToHa.

5.22 Koabpduuuenr  rterulonmpoBomHocTH A OeTOHA B CYXOM  COCTOSIHMH
NpHHAMAIOT 110 Tabnuue 5.9 B 3aBUCHUMOCTU OT cpelHel TeMnepaTypsl GeTOHA B CEYEHHH ¢
aneMeHTa. Ko3puLUUEHT TermonpoBOJHOCTH A OTHEYNMOPHBIX W TEILIOM30JISLHOHHBIX I
MaTepUalIoB MPUHUMAIOT 1o Tabnuie 6.2. ]

Tabnuua 5.7 k.

Homepa Kosdduunenr nnueﬁuoﬁ TeMnepatypHo# aedpopmaunu 6eroHa
COCTaBOB Pacuer Ha HArDEB Qpy - 10°% - rpaa’npu temneparype 6erora, °C i
Geroua o P 50 00 | 200 | 300 | s00 | 700 | 900 | 1100 5
Tabsmuue 5.1 -
KparkoBpeMeHHbI#H 10,0 10,0 9.5 9.0 - - - - "f
L, la JinurenbHblit 4,0 45 79 75 4
2.6 KpatkoBpeMeHHblif 9.0 9.0 80 7.0 6.0 50 - - (
) JsurensHbiit 3,0 35 5.7 5.5 _ _
3.7 KpaTkoBpemeHHblI# 85 8.5 15 10 3.5 | 45 | 40| 30 l
’ HAnntensHbiii 2.5 30 52 5.5 - - - - .
&
2 KparkoBpeMeHHbIi 9,0 9.0 8.0 1.0 6.0 6.0 - - ,7
AnntenbHiit 2,0 30 | 54 53 50 | 50
4,5,9-11, 23— | KparkoBpeMeHHbIi 85 8.5 1.5 7.0 5.5 4.5 4.0 | 3.0 3
25 JinuTennHblit 1.5 25 49 5,3 45 35 | 3.1 | 20
B s
12-18, 27, 29, | KpatkoBpeMeHHbiH 5.0 50 5.5 6.0 7.0 6.5 60 | 5.0 1
30 JlauTenHblii 40 0 3,0 43 60 | 58 | 54 | 45 5
19-21 KpaTtkospeMeHHs!i 8.0 8.0 7.0 6.5 5.5 4.5 40 | 3.5
- JInuTenbhbiii 3,0 45 5.3 5,2 4,7 3.6 31| 26 g
B
- KpaTkoBpeMeHHbiii 4.0 40 35 30 2.0 1.0 - - ":
InurtenbHhblii -3,0 0 1,5 1.5 1,0 0 »i
26 KpartkoBpeMeHHbi# 43 43 38 33 32 24 | 16 | 08
JimirenbHbii 0,7 0,3 1,8 2,0 2,2 1,4 06 | 0,7 4
28 KpaTkoBpeMeHRblii 5.0 5.0 5.5 5.0 1.0 6.8 6.6 - %‘!
JITHTeAbHbI 4,0 0 3,1 3,3 6,0 6.1 5.9 .
31.32 KpaTkoBpeMeHHblit 1.2 1.2 13 1.0 -12 1 07 | 08 - 7
Jh JtenbHblit ~-7.8 -3.8 —1,1 0,7 -0,2 0 0,1
- KpaTkoBpemeHHblii 3.0 =3.0 | =35 45 =30 | 228 13547
JnuTenbHbiil -8,0 -6.5 | -5.3 -5,8 —4,5 | 3,7 | 45|57 4
34,35 KpatkoBpemeHHbiii 55 3.3 45 33 3.2 24 | 16| 08 : @
’ Rnuveats i 05 | 25 | 15| 20 | 26 { 15 [ 06 |-02 i
36.37 KparkospemeHHblii 20 20 1.5 10 0.6 04 -371-86
’ JinuTenbHbIi 3.0 -15 | -08 -0,7 -1,2 | <05 | 4.6 | 9,5 N
TpumMevanue- ﬂnu 6eronos coctaBa Ne 1 ¢ kapGOHATHBIM 1eGHEM (0NIOMHT, HIBECTHSAK) KOIPPHUHEHT ay, 3"
yBeauqusaerca Ha l- 10 rpan’!. I
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Ta6nuua 5.8

Homepa cocTasos
6erona no tabnuue 5.1

Pacyer na nHarpes

Kos¢puumnent auuelinoli remnepatypHoit aedgopmaunn Getona

.- 10 rpax’! npu Temneparype Geroua, °C

S0 100 200 | 300 500 700 900 1100
14 Kparkospemenupiii | 0.0 0,0 0.7 | 1.0 _ _ B _
JTenbHbiA 6,0 5,5 30 | 2,5
5-11.23-25 Kparkospemennniii | 0.0 0.5 09 | LI 15 14 2.3 32
’ JnuTenuhblii 7,0 6.5 3,5 2,8 2,5 24 3,2 472
12-18, Kparkospemennnit | 2,0 3.0 25t 20 1.3 1.0 0.8 0.7
27,29, 30 JnvtenpHbli 11,0 8,0 50 | 3,7 2.3 1,7 1,4 1,2
19-2] Kpatxospemennniit | 0.5 2.0 LS ] 13 14 1.6 2.1 2,3
JnutensHblif 5,5 5,5 32 1 26 2,2 2,5 30 3,2
2 KparkoBpemennstit | 4,0 5.0 47 | 4.2 37 3.6 - -
JnutenbHblit 110} 9,0 6,7 | 57 4,7 4.6
2 KpartkospeMenHbiit | 6.6 1.6 R YN B T 43 5.0 6.0
JnntenbHbiit 11,6 ] 11,6 | 9,1 8.4 6,5 5,3 6,0 7,0
28 KparkospemenHbiit | 4,0 5.0 46 | 4.1 1.3 12 1.0 -
JnurenbHbiil 130 10,0 § 7,0 | 58 2,3 1,9 1,7
31 32 Kpatkospemeunbiii | 4,0 4.0 35 | 3.0 2,0 1,0 ~ -
’ JinuresnbHbIi 3,0 0 1,5 1,5 1,0 0
33 Kparxospemensstii | 10,5 { 12,0 | 11,5 { 113§ 107 9.9 104 | 107
JnurenbHuif 155 ) 15,5 | 13,3 ] 12,6 ] 12,2 10,8 11,4 11,7
34.35 KpatkospemetiHoiit | 6.3 7.8 13 1 1.t 5.5 4.3 5.0 5.2
’ JinurenbHuli 11,3} 10,8 {103 | 84 6,1 5.2 6,0 6,2
36. 37 KpaTtkoBpeMenHplti | 1.7 3.2 3.0 | 4.8 50 5.1 9.3 143
’ JlnvTenbHbli 6,7 6,7 5.3 5,1 6,8 6,0 10,2 15,2

fTpusmeuatuc — nauchHue kOIPPHUHEHTE G, NPHHUMAIOT CO JHAKOM CMHHYC».

Tabnuua 59
Homepa cocrasos GeTona Koagduuuenr TennonpooaHocTy U)L BT1/(m-°C), 06b14HOTO H KapOCTOHKOTO GETOHOB 8
1o Ta6kue 5.1 CYXOM COCTOSHHHU NpU cpeliHeii TemnepaType GeTotd B CeuCHMM dnementa, °C

50 100 300 500 700 900

1, la 1,51 1,37 1,09 - - -
20 2,68 243 1,94 1,39 1,22 1,19
21 1,49 1,35 137 1,47 1.57 1,63

2,3,6,7,13 1,51 1,37 1,39 1,51 1,62 -
10, 11 0,93 0,89 0,84 0,87 0,93 1,05
14-18 0,99 0,95 0,93 1,01 1,04 1,28
19 0,87 0,83 0,78 0,81 0,87 0,99

4,5,8,9 0,81 0,75 0,63 0,67 0,70 -

12 0,93 0,88 0,81 0,90 - -

23 0.37 0.39 0.46 0.52 0.58 -

0,43 0,45 0,52 0,58 0,64

29 044 046 052 0.58 0.64 0.70
0.50 0,52 0,58 0,64 0,70 0,76
24 027 0.29 0.34 , 040 045 051
0,38 041 0.45 0,50 0,55 0,59

30 031 034 0.37 043 049 -

0,44 0,46 0,51 0,56 0,60
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Oxonvanue mabauywi 5.9

Homepa cocTasos Getona Koagduunent tennonposoatoctu A, Br/(m-°C), 06biuHoro 4 %apoctoitkoro 6eToHoB B
10 Ta6mHue 5.1 CYXOM COCTOSHHH NPH cpenHeil Temneparype GeroHa 8 ceyeHHu IneMenTa, °C
50 100 300 500 700 900
26,28 . 0,21 0,23 0,28 0,33 0,37 0,42
22,25,27,31,32,36 0,29 0,31 0,36 0,42 0,48 0,53
33 0,21 0,22 0,25 0,29 0,33 0,37
34, 35,37 0,24 0,27 0,31 0,37 0,43 0,49

[lpumeuanus ,

1 KoapuureHTs! TENNONpoBoAHOCTH GeTOHOB cocTaBoB Ne 23 u Ne 29 npusesnenbl: Hal 4epTo# Ans GETOHOB CO
cpeanedt nnotHocThio 1350, nox ueprodi 1550; ans 6eTonos coctaBoB Ne 24 u Ne 30 coorsercrenHo 950 u 1250 Ke/m®.
Ecnu cpenHsas nNAOTHOCTb 6O€ToHA OT/IHuAETCA OT YKA3AHHBLIX BEJMYMH, TO B 3TOM ciyyae Kodhduuuent
TENAONPOBOAHOCTH IPHHUMAIOT HHTEPNONSLHUEH.

2 Ko3dduuueHT TEMIONPOBOXHOCTH A OOBIMHOIO H apOCTOHKOro 6ETOHOB ¢ €CTECTBEHHOA BAAXKHOCTBIO MOCC
HOPMANLHOFO TBEPACHHSA WM TeroBoi obpaboTku npu atMochEpHOM NABJCHHM W CpeAHeld Temnepartype Oetona B
cedenu ementa 10 100 °C cnenyet npuHMMaTh No AaHHBIM Tabauubl, yBennueHHsiM Ha 30 %.

Apmartypa
Iloxazamenu xavecmea apmamypui

5.23 Jlns apMHpOBaHHS TEeMIEpPaTYpOCTOMKHX Xene300eTOHHBIX KOHCTPYKLHMH
NPHMEHSIOT apmarypy, OTBEYAILYIO TpeOGOBaHUSIM COOTBETCTBYIOILUX
rocyaapcrBenubix crangaproB [OCT 5781, T'OCT 10884, TOCT 6727, TOCT 4543,
'OCT 5949 wu rtexuuyeckux ycinosuit CTO ACUM 7 (3], cremylomux KjaaccoB H
MapoK:

CTEep)KHEBas apMaTypHas CTalb:

ropsyekaraHas riagkoro npo¢uias knacca A240, nepuomuueckoro mnpoduis ¢
MOCTOSHHOR H MEPEMEHHOM BBHICOTOH BBICTYIOB (COOTBETCTBEHHO KOIBLEBOH H CEPIIOBHAHBIH
npodum) kiacco: A300, A400, A500, A600, A80O, A1000;

Xos0qHoAeopMUpyeMas HepHoaHIEcKoro npoduis Kiacca B500;

MpOBOJIOYHASA apMaTypHas CTajb!

XOJIOMHOTSAHYTass  BHICOKOHPOYHAs IJIaZKat H  IEPHOAMYECKOro  Npoduis
xnaccos By1200 — B,1500; :

apMaTypHbIe KaHaThl CIIHpaJIbHble ceMUnpoBoJiouHble kiaccos: K-1400 (K-7), K-1500
(K-7) u aessTHaguaTunpoBosioynsie knacca K-1500 (K-19).

Jlns xene3006eTOHHBIX KOHCTPYKIMH H3 KapOCTOMKOro O6€ToOHa IpH HarpeBe apMarypsl
Bhilie 400 °C npenycMaTpuBalOT CTEPXKHEBYIO apMaTypy H IPOKAT u3:

JerupoBaHHOM cTanu Mapku 30XM;

KOPPO3HOHHO-CTOMKHMX  JKapOCTOHKMX M )KapONpOYHBIX crajieii  Mapok
12X13, 20X13, 08X17T, 12X189H9T, 20X23H18, 45X14H14B2M.

5.24 W3-3a pa3BUTHA IUIaCTHUECKUX HedopMalHil M HM3MEHEHHs CTPYKTYPHl CTajH
TeMnepaTypa NpPHMEHEHHS apMaTypel JIHMHTHpyeTcs cornacHo Tabmuue 5.10. B
NpeqBapuTeIbHO HANPDKEHHOM apMaTtype C [MOBBILCHHEM TEMIIEPATyphl MPOMCXOIAT
JOMOJIHUTENLHBIE [TOTEPH NPEABAPHTENILHOIO HaNpsDKEHHs, YTO eille 6ojiee orpaHMyYMBaeT
JONYyCKaeMylo TEMIIEpaTypy HarpeBa NpeAHanpsHKeHHOH apMaTyphl.
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Ta6bnuua 5.10

[Ipenensxo ponycrumas Temneparypa, °C,
Bux u knace apMatypsl, MapKa cTaiy U npokara [IPUMCHEHHUA BPMATYPbI M MPOKAT, YCTAHOBNCHHbIX
no pacuerty N0 KOHCTPYKTHBHbIM
Co00paxeHNIM
CrepixHeBas apMarypa Kj1accos:
A240, A300 400 450
A400, AS00, A600, AT600, A800, A1000 450 500
HalpsraeMas 150 -
[IpoBonovxas apMaTypa KJaccos:
B500, B;1200-B,1500, K1400, K1500 400 450
Hanpsracmas 100 -
IIpokaT U3 cTanu Mapok:
] BCr3kn2, BCt3I'nc5, BCr3cnS, BC13nch 400 450
CrepxHeBas apMaTypa W NpokxaT U3 CTanu Mapok: ‘
30XM, 12X13, 20X13, 500 ' 700
20X23H18 550 1000
12X 18HIT, 45X14H14, B2M, 08X17T 600 800

Hopmamusnble u pacuemuble Xapakmepucmuxu apmamypbol

5.25 OcHOBHO#H INPOYHOCTHOH XApPAaKTEPUCTUKOH apMaTyphl SIBJISETCA HOPMATHBHOE
CONPOTHUBJIEHHE HANPKEHUIO R;,, TPHHHMAEMOE paBHBLIM I'apaHTHPOBAHHOMY 3HAUYECHHIO
npenena TeKydecTH ¢ obecnedyeHHOCThIO He MeHee 0,95 (rabmmua 5.11). HopmarusHble
3HAUYCHUA COMPOTHUBJICHHS CXKATHIO R, NPUHHUMAIOT DPaBHBIM HOPMATHBHBEIM 3HAYCHHAM
COMpPOTHBJIEHHS PacTKEHHIO, HO He Oojiee 3HAYEHMH, OTBEYAIOIMX MpPEAETIbHLIM
nedopmanusaM cxkaroro OeToHa, OKpYXarollero cxaryio apmarypy. HopmaruBHbie
CONPOTHBJIEHHS NTpokaTa u3 ctann Mapok BCr-3 npunumatot no CIT 16.13330.

5.26 PacueTHble 3HaUYEHHUs COMPOTUBIICHHS apMaTyphl R; ONpenensioT no popmyiie

R =—=. (5.19)
7

KoshuuueHT HameXHOCTH y; IO apMaType Aisi MpedeibHBIX COCTOSHMM MEpBOH
IpyInsi IPHHHMAIOT PaBHBIM:

s = 1,1 — s apMaryps! KaccoB A240, A300, A400, A500;

ys = 1,15 — s apmarypsl KitaccoB A600, A800;

ys = 1,2 — fns apMarypsl kiaccoB A1000, B500, B,1200-B,;1500, K1400, K1500;

ys = 1,3 — nna apmarypsr mMapok 30XM, 12X13, 20X13, 12X18H9T, 20X23HI8,
45X14H14B2M, 08X17T. .

PacueTHBIE COMPOTHBICHHS NPONOIBHOH apMaTyphl PACTAXEHHIO Rs U CKATHIO Res 1A
NpeneibHBIX COCTOAHHMIA IepBOH IPyNNbl NpHBEAEHH B Tabnuue 5.12, juis npeaesbHbIX
COCTOSIHHMH BTOpO# IPpyNMBI NpUBEACHE! B TabsuLe 5.11 (C OKpYIJICHHEM 3HAYEHHIH).

PacueTHble 3HaYEHHS COMPOTHBIICHUA NONEPEYHOH apMaTyphl (XOMYTOB H OTOTHYTBIX
cTepxHeit) Ry, CHIKAIOT [0 CPAaBHEHHIO C R, MyTeM yMHOXEHHS Ha KOo3hduuHenT ycrnoBus
pabortsl ys; = 0,8, Ho npuHHMaroT He 6onee 300 MIla.

5.27 Biaudume TeMmepaTyphl Ha HM3MEHEHHE HOPMAaTHBHBIX H  pacyeTHBIX
CONPOTHBJICHUH apMarypsl YYHTHIBAIOT YMHOXEHHEM IPOYHOCTHBIX XapaKTePHCTHUK
apMaTypsl [IPH PACTSDKEHHH M CKAaTHH Ha KodQHIMEHT ycnoBus paGoTel apMaTyphl Ys,
onpezaenseMsiii o tabanue 5.13.
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Ta6bnuua 5.11

HopmaruBHble 3Ha4YCHHS COMPOTHBIEHHS ?;i
s | Mo, | s o e I
coc-rommlﬁ\,1 nr';':?%l?/l Nll-sg)nnu R sers *F
A240 6-40 240
A300 6-40 300
A400 6-40 400
A500 1040 500
A600 1040 600
A800 10-32 800
A1000 10-32 1000 *
B500 3-12 500 3
B,1200 8 1200 ]
B,1300 7 1300 3
B,1400 4,5,6 1400
B,1500 3 1500 3
K1400 (K-7) 15 1400 1
K1500(K-7) 6,9, 12 1500 A
K1500(K-19) 14 1500
30XM - 590
12X13 - 410 i
20X13 _ 440 f
20X23H8, 12X I8HIT, - 195 f ,
08X 17T o
45X14H14B2M - 315 %_- :

PacuyeTHble cCONPOTUBJIEHUS NPOJOIHHON apMaTypbl
Ry =R vy Rser = Rse Vst - (5.20)

PacueTHble CONMPOTHUBIICHHUS IONIEPEUHOM apMaTypBhl:
Rswi = Ry ¥st - (5.21)

3naueHus K03pUUHEHTOB YCI0BHSA paboThl apMaTypsl Yy NPHHHAMAIOT MO TabiaHLe

5.13 B 3aBHCUMOCTH:
OT TEMIIEPATYPHI B LIEHTPE THKECTH PACTAHYTOH apMaTypsl IPH pacyeTe 1o Gopmyiiam

(5.17, 7.5, 7.7,7.8, 7.10, 7.11, 7.13, 7.14, 7.24, 7.26, 7.28, 7.43, 8.48);
CXaroii apMaTypsl — o popmynam (5.17, 7.6-7.10, 7.12-7.14, 7.23,7.25, 7.27, 7.28); ;
MaKCHMaJIbHO#H #; monepeyHoit — no dopmynam (7.33, 7.57); i
KOCBEHHO# apMaTypsl — o gopmye (7.50); |
B 30HE aHKEPOBKH —~ 110 popmyiam (9.1, 9.4).
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Ta6bnuua 5.12

PacueTHbie COMPOTHBNCHUA apMaTyps! As fpedentHeIX COCTOAHHIR nepBoii rpynnel,
MIla (H/mm™)
Apmarypa, kaacc ¥ Mapka PaCTAMEHHIO oKaTHIO
npoAONbLHOM, nonepeuHoi (XOMyTOB H R..
R, OTOrHYTBIX CTEpHKHEH), Ry, ¥
A240 215 170 215
A300 270 215 270
A400 355 285 355
A500 435 300 (400) 435
A600 510 300 (360) 450
A800 680 300 (400) 500
A1000 815 300 (400) 500
B500 415 300 (360) 400
B, 1200 1000 300 (400) 500
B,1300 1070 300 (400) 500
B;1400 1170 300 (400) 500
B, 1500 1250 300 (400) 500
K1400 (K-7) 1170 - (400) 500
K1500 (K-7) 1250 - (400) 500
K1500 (K-19) 1250 - (400) 500
30XM 450 - (400) 500
12X13 325 260 325
30X13 345 275 345
20X23H18, 12X18HIT,
08X 17T 150 120 150
45X14H14B2M 245 195 245
Mpumeuanne— 3nauenus R, B ckoOKax UCMONLIYIOT TOMLKO MPH PACHETE HA KPATKOBPEMEHHOE BO3AEHCTBHE
YCHNUHA.

Tabnuua 5.13

B Koadduunents ycnosHit paGoTbr apMaTyph! ¥, IMHERHOTO
:’;;K"m;z;:gx;?f;" 1 Koagn- Pacuer Ha Harpes TEMMNEPATYPHOrO PACILMUPEHUA apMaTYphl Oy H S5 Npu
LUHEHT TeMnepaType ee Harpesa, °C )
ApMATYPRI H ipokaTa 50-100 | 200 | 300 | 400 | 450 | 500 | 550 | 600
Az, BT, Kparospemerssii | 1,00 | 0,95 | 0,90 | 0.85 [0.75 | 0,60 | 0,45 | 0,30
BCr3ens ;CT’3“06 TrenbHbif 1,00 | 085[065]035(015 | - | - | -
B500 Vo Kparxospemennniit | 1,00 | 0,90 ] 0,85 | 0,60 10,45 | 0,25} 0,12 | 0,05
JnurenbHsii 1,00 { 0,80 | 0,60 | 0,30 {0,10 - - -
B,1200-B,1500, KparkoBpemesnntit | 1,00 | 0,85 0,70 | 0,50 {0,35 | 0,25 | 0,15 | 0,10
K1400, K1500 JantebHblit 1,00 {10,751 0,55 { 0,25 {0,05 - - -
A240, B500,
B,1200+B,1500,
BCr3cn2, o, | KpaTkoBpemerubifi |\ o | o5t 30] 135|136 | 13,7 ] 138 | 13.9
BCr3I'ncs, U LIHTENbHbIH
BCr3ncS, BCr3nc6,
K1400, K1500
Kparkospemennsiit | 1,00 | 1,00 | 0,95 0,85 {0,75 | 0,60 | 0,40 | 0,30
A300. A400, A500 | Tnwrenoui 1,00 {090]075| 040020 | - | - | -
‘ o Kparkospemennntii | 1,00 | 0,85 | 0,75} 0,65 10,55 | 0,45 | 0,30 | 0,20
A600, A800, A1000 Ji—— 1,00 | 0.80 | 0,65 | 030 [0ut0 | = | = | -
A300, A400, AS00, KparxospemenHbiii
A600, A800. A 1000 Oy U UTHTE BB 12,0 | 13,0 13,5] 140|142 144 | 146 | 14,8

28




ratn

CI1 27.13330.2011

Oxonuanue mabauyer 3.13

Bua K Knacc apMaTyph, Koadgmumenrsl ycnosuii pabotst apMaTyphl py, MMHEHHOTO
Koaddu- TEMIIEPATYPHOTO PACUIMPEHHA apMATYPBl Oy H S, NpH

MapKH xapocTolixoit Pacuer Ha HarpeB

LMEHT TeMmnepatype ee Harpesa, °C
apMatypa! H fpokatra 50-100 | 200 | 300 | 400 | 450 | 500 | 550 | 600
Kparkospemenuntit | 1,00 | 0,90 | 0,85 | 0,78 [0,76 | 0,74 0,72 (0,70
30XM Vst JinurenbHblii 1,00 1 0,85 | 0,80 | 0,25 [0,15 [ 0,08 | - -
o, |KpatkoBpeMeHMuH | o5 | 00| 107 | 112 1115 ] 118 121 [12.4

M JUTHTEJIbHBI

Kparkoepemenuniti | 1,00 | 0,95 | 0,86 | 0,80 (0,73 | 0,65 0,53 (0,40
12X13, 20X 13 s | Mnutennuiii 1,00 {093 [ 0,83 | 0,70 045 | 0,13 | - | -

Kpatxospemennniit | 15 | 1961 133 | 140 1143 | 147 150 |153

Oy "
U JUIMTEbHbIA

Kpatkospemennniit | 1,00 | 0,97 | 0,95 | 0,92 0,88 | 0.85 0,81 10,75
Vs JnurenbHbli 1,00 10,97 { 0,93 | 0,77 |0,50 | 0,30 [0,18 10,08

20X23H18

Kpatkospementbifi | 103 | 13| 124 | 136 [14.1 | 147 [152 157

a
St | u ANMTeabHbIN

KpatkoBpemennstit | 1,00 | 0,72 | 0,65.| 0,62 (0,58 | 0,60 10,57 {0,56
Ys JUtHTebHbli 1,00 | 0,72 | 0,65 | 0,62 0,58 | 0,55 [0,50 {040

12X 18HIT, 08X17T —
KpatkoBpemeHHbI#

a, N 105 | 11,0 | 114 | 11,6 11,8 | 12,0 [12,2 12,4
H IJIATCIAbHBIH
KpaTkoBpemeHHb1 i 1,00 { 0,86 { 0,78 | 0,72 0,68 | 0,64 [0,60 0,56
45X 14H 14B2M Y | Mnurensusit 1,00 | 0,86 | 0,78 | 0,70 10,63 | 0,55 [0,43 |0,30
o, |Kpamkospemenubiii |5ty i | 1re (11,8 | 12,0 (122 124

W JAUTENBHbIH

A600, A800, A1000,
B1200-B, 1500,
K 1400, K1500,

BCr3kn2,
BCt3I'ncs, .

BCr3cnS, BCt3ncs, | g, | KPaTkoBpeMeHibid | o5 | 90 | g8 | 0,83 J0.80 | 0.78 [0.75 [0.73
3OXM, 12X13, U JUIMTEJIbHbLIU

20X13, 20X23H18,
12X 18HIT,

08X 17T,
45X14H14B2M

Hepopmayuonnsie xapakmepucmuKu apmamypol

528 Ilpm  BO3pmeiicTBHM  TeMneparypbl  OCHOBHBIMH  AeOpMalHOHHBIMH
XapaKTEPUCTHKAMH apMaTyphl ABJIAIOTCS 3HaY€HUs OTHOCHTENbHBIX AeGopMauui yaIuHEHHs
apMaTyphbl & TpH JOCTUXEHHH HANpPSHKEHMSMH PAcYETHOrO CONPOTHUBIICHHS Ry M MOAyns
YIpyroctd apmatypbl E;, U kodpduimeHTa JTHHEHHOIO TEMIEPATYPHOIrO paCLIHPEHHs
apMaTypbl 0. 3Ha4YeHHS OTHOCUTENBHBIX Ae(OpPMAaLMH apMaTyphl &g ONpPEAENAIOT Kak
ynpyrue npu 3Ha4eHHH COMPOTHBIEHHs apMaTypbl Ry,

R'l
£0= —— . 5.22
0= % (5.22)

st

3HaueHHss MOAYJA YOpPYrocTH apMmarypbl F; NPUHHUMAIOT OJMHAKOBLIMH DU
pacTsHKEHHH H cxaTuH (Tabnuua 5.14).
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R W hong




CH 27.13330.2011

Ta6bnuna 5.14

Moaynb ynipyrocti apMarypbt

Knacc ¥ Mapka apMatypbl E, - 10° Mila (HimwY)

12X13, 20X13 2.2

A240, A300, 30XM 2,1

A400, A500, B,1200-B,1500, 20X23H18, 08X17T, 20
12X18H9T, 45X14H14B2M '

A600, A800, A1000, 1,9

B500, K1400, K1500 1,8

5.29 Baunsnue Temnepatypbl Ha H3MEHEHHS MOXYJIS YIPYTOCTH apMaTyphl YYHTBIBAIOT
YMHOXEHHEM MOAYJIS YIpyroct# apMatypsl Es Ha xoadduiuent f;

Est = Es ﬂs- ' (5.23)

3navyenns koddpduunenta f; npuHEMaloT no tabnuue 5.13 B 3aBUCHMOCTH OT
TEMNEPaTyps! B UEHTPE TAKECTHU:

pacTSHyTO# apMaryphl — npy pacueTe no ¢opmynam (5.18, 6.20, 7.5, 7.19, 8.10, 8.13,
8.15, 8.37, 8.47);

cKaToi apMmatypsl — o popmynam (5.18, 6.21, 8.14, 8.38).

5.30 B xauectBe pacyeTHOW IHarpaMMbl COCTOSAHHS (OeOPMHpOBaHHMS) apMaTyphl,
YCTAHaBJIMBAIOLIEH CBA3b MEXIY HANPSDKEHHSIMH Oy U OTHOCHUTEbHBIMM JeopMaLMiMH &
apMaTypsl, IPUHAMAIOT ABYXJIMHEHHYIO IuarpamMMmy (PHCYHOK 5.2), KOTOPYIO HCHOJb3YIOT
IpY pacyeTe Xesie300eTOHHBIX 3JIEMEHTOB IO JAepOpMauMOHHOH Monenu. JlnarpamMMsl
COCTOSIHHS apMaTypbl P PaCTSHKEHHH U CKATHU NPHHMMAIOT OJJMHAKOBBIMH.

Gs
! 20-300°C
0502 Gszz Rs I
- I >300-800°C !
0'56: 632— Rst | |
. l
L I
arti Es l . ;s
€y 85() 852 852

Pucynok 5.2 — IsyxnuHeiiHan aMarpaMma pacTaHyToR apmMartypbl

HanpsikeHuss B apMaTtype os; ONpEAEIAIOT B 3aBHCHMOCTH OT OTHOCHTEJbHBIX
nedopMalmil & CoriacHo AHarpaMMe COCTOSHHS apMaryphl 1o popMyiam:

npH 0<eg<ég o, =& FEg; (5.24)
OpH &0 <& <é&x o; =R, . (5.25)
3HaueHHe OTHOCHTENbHOI nedopMaunu g, = 0,025.

3nauenusn E;; npuaumaiot no gopmyie (5.23) u Ry, — no dopmyne (5.20).

5.31 C noBblI€HHEM TEMIEPATypbl KOIPQHLUHUEHT TEMIEPATYPHOIO paclIMpEHHS
apMaTypsl Gy YBENTHYHBAETCA U 3HAUEHHS €ro NpHHUMAIOT no Tabnuue 5.13 B 3aBUCHMOCTH
OT KJ1acca H MapKu apMaTtypbl H TEMINIEPATYPbl €€ Harpesa.
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6 Pacyer 3;1eMeHTOB GETOHHbLIX H KeJ1e306€ TOHHbIX KOHCTPYKLHi
Ha BO3JeliCTBHe TeMNepaTypbl

Pacuer Temnepatypnl B 6eToHe xkes1€300€TOHHBIX KOHCTPY KL

6.1 Pacuer pacnpeneneHus TEMIEpaTypbhl B KeNe300ETOHHBIX KOHCTPYKUHMAX
MPOU3BOJAT IJIS YCTAHOBHMBILErOCA TEIUIOBOTO NMOTOKA METOAOM pacyeTa TeMIEPaTypbl
OrpaxJalol¥X KOHCTPYKIHHA. TeMmeparypy apmarypsl B CEYEHHAX IKeJIe300€TOHHBIX
. KOHCTPYKIIMHA [IPUHAMAIOT PABHOMN TeMIMEPAType OETOHA B MECTE €€ PACIIONIOKEHHS.

6.2 Jlnd KOHCTPYKUMH, HaXONALIMXCS HAa OTKPBITOM BO3AyXe, KOIQQHUIHEHT
TEIUIOOTAAYH HapYKHOH TOBEPXHOCTH O, BT/(M2-°C), B 3aBHCHMOCTH OT npeobajaroieit
CKOPOCTH BETpa 3MMOii H JIETOM ompelenseTcs o popmyiie

o =5,8+11,6v, 6.1)
i€ v — CKOPOCTh BETpa, M/C.

Ilpu onpenenenny HambGOIBUIMX YCHIHH B KOHCTPYKLMH OT BO3ACHCTBHA TEMIEPATYphI, a
TAKKE ITPU ONPENENIEHHH MaKCHMATLHOH TeMIIEpaTyphl Harpea 6eToHa U apMaTypbl HCXOIAT M3
MaKCHMAJIbHOM CPEHUX CKOpOCTeH BeTpa (pyMOBI) 3a HIONb WM STHBAPb, MOBTOPSEMOCTE KOTOPBIX
cocrasiser 16 % u bonee, cornacHo CHul 1 23-01, Ho He MeHee 1 m/c.

6.3 Temmneparypy OeToHa B CEYeHHAX KOHCTPYKLHMH NpH €ro HarpeBe B mpolecce
3KCIUTyaTallM{ ONpPEAENsIOT TEIIOTEXHHYECKUM PacueToOM YCTAHOBHBLIETOCS MOTOKA Terja
MpH 3aJaHHOH 110 MPOEKTy pacdeTHOH Temmeparype paGoyero MpOCTpPaHCTBA MM BO3AyXa
NPOH3BOACTBEHHOrO MoMemeHus. [ KOHCTPpYKLWH, HaXOASMUXCS Ha OTKPBITOM BO3IyXe,
HaHMeHbIIMEe M Haubonbmue TeMIepaTypbl ©OeTOHa W apMaTypbl  ONPERENSIOT
COOTBETCTBEHHO MNPH MHHHMAIBLHOH 3UMHEH H MakCHMalIbHOM JIeTHEH TeMIlepatypax
Hapy>HOTo BO3/yxa palOHa CTPOUTENBCTBA.

6.4 TennoTexHUYeCKUil pacdyeT CTAaTHYECKH HEONPENETMMBIX  KOHCTPYKLMH,
paboTalomiux B YCNOBHAX TEMMEPAaTYPHBIX BO3JEHCTBHi, NPOM3BOAAT HA pACYETHYIO
‘TEMIIEpaTypy, BBI3bIBAKOILYI0O Haubonpmue ycuiaus (B 4.12). Ilpu pacuere HambGonplimx
YCHJIMH OT TEMIEPAaTYPHBIX BO3AEHCTBHH B KOHCTPYKIMSX, HaXOISIIMXCS HA OTKPLITOM
BO3JlyXe, TeMIepaTypy O€ToHa BBIYHCISIOT COOTBETCTBEHHO IO pacueTHOH JeTHeH WM
3UMHEH TeMIepaType HapyXHOTO BO3yXa.

6.5 Koadduuuenr temmonpoBognoctu O6eroHa A, Bt/(M°C), B cyXoM COCTOSHHM
NPUHUMAIOT B 3aBHCHMOCTM OT cCpeAHeH TeMmepaTypbl OeTOHa B CEYEHHM OJJIeMEHTa
(tabnnua 5.9).

Jns  KOHCTPYKLMH, HaXoAsAIUXCH B [OMEIUEHHH HJIH Ha BO3JyXe, HO
3alUMHIEHHBIX OT BO3JEHCTBHS BeTpa, KOIPPHUHUEHT TEIIOOTAAYM HAPYXKHOM
MOBEPXHOCTH 0, IPHHUMAIOT B 3aBUCHMOCTH OT TEMIIEPATyphl HAPYKHOIH MOBEPXHOCTH
H Bo3ayxa no tabauue 6.1.

Tabnuua 6.1
3HayeHHA k03D PHUHEHTOB TENNOOTAAYH HAPYNKHOH O, # BHYTPEHHEH @, N0BEPXHOCTEH
Kos>¢puunentot koHcTpykimu B1/(m°C) npu Temneparype noBepXHOCTH M Bo3ayxa, °C
=50 0 50 100 200 300 | 400 | 500 | 700 | 900 | 1100 | 1200
o, 6 8 10 12 17 22 - - - - — - -
0y - - 10 10 10 12 15 20 40 70 120 | 150

6.6 Kosgpuuuent rennoornayn BHYTPEHHEH MOBEPXHOCTH KOHCTPYKLUHH Q; HAXOAAT
METOJOM pacyeTa TeIlUlonepeaayd Kak MAJs ciy4as CIIOXKHOrO TemiooOMeHa, U MpH
ONpefeNeHHH pacnpesieieHHs TeMmepaTypbl OETOHA MO CEUYEHHIO DJIEMEHTa JOMYCKAIOT €ro

TR L ke
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NIPMHMMATE B 3aBUCHMOCTH OT TEMIIEpATypsl BO3Jyxa NPOM3BOACTBEHHOIO NOMELIEHHs WK
pabouero npocTpaHcTBa TEMIOBOrO arperara, Kak s o, .

6.7 Tepmuueckoe cONMpOTHBIEHHE Ry (M*-°C/BT) HEBECHTHIIUPYEMOWH BO3AYILHOM
NPOCAOWKKM NMPUHHMAIOT HE3aBUCHMO OT €€ TONIMHBI ¥ HanpasjieHus paBHeiM 0,140 npu
50 °C; 0,095 ~ mpu 100 °C; 0,035 — npu 300 °C u 0,013 - npu 500 °C.

6.8 Ilpu cranuoHapHOM HarpeBe KOHCTPYKIMH, COCTOSILEH M3 n-CJIOEB, CO CTOPOHEI
Oonee HarpeToH NOBEPXHOCTH TEMIEpATypy MarepHaia f, Mexay ciaosMu n-1 u n
onpenensoT no gopmyne

1 n~1
by =t -Q[—af + ZRJ; (6.2)

TeMIepaTypy Marepuaia 6ojiee HarpeToil OBEPXHOCTH 1, — 1O (GopmyJie

=1 —Q_l_' > (6.3)

i

a TeMIIepaTypy Mareprana MeHee HarpeToi IOBEPXHOCTH f,; — 110 opMyIie

-Q[é_@&j | 64

B TpexcnoitHol KOHCTPYKUMH TeMIIEpaTypy MarepHana MEXAY MEepBbIM H BTOPbIM
CJIOSIMH, CHUTasA CJIOH OT Gojiee HarpeTol NOBEPXHOCTH, BBIYUCAAIOT N0 GopMye

1
th = ¢, —Q(—+R1], (6.5)
ai
a MEXJy BTOPbIM U TPETbUM CIHOAMHU ~ 110 HopMmye
1
thy=t; — Q(— +R + RQJ . (6.6)
ai
Temneparypa meHee HarpeToi NOBEPXHOCTH TPETHETO CJ10s paBHA
1
les= I —Q(—-—+Rl +R, +R3]. 6.7)
ai

TennoBoit notok @ (BT/M?) OlIpefieNsioT 3 BRIPAXKEHHS

Q= Rio(t,. -t,), 6.8)

rae f; — TeMieparypa Bo3ayxa nNpou3BOACTBEHHOTO NOMEIWICHHUS HIIH pa60qero npoCTpaHCTBa

TEIJIOBOTO arperara;
I, — TeMIIepaTypa Hapy>KHOr'o BO3Jyxa.
ConporusneHue Temionepeaaye Ry (M2~°C/BT) MHOTI'OCNIOWHONK KOHCTPYKIHHU PaBHO

Ro= L+ R +R,+..+R_ +R +, (6.9)
i ae
) ) 0, )
rae Rj=—*; Ry=—=%;...; Raj=-""; Ry=—";
l /’{1 ’ /12 I J’IP] ﬂ'n

Ry, Ry, ..., Ry}, R, — TepMHUYECKOE COMPOTHRIICHHUE MaTEpUaa B OTAENIBHBIX CNOAX
KOHCTPYKLHHY, H?OH)’MepOBaHHbIX CO CTOPOHB! HarpeBaeMou
nosepxHocTH, M~-°C/BT;

01, 02, ..., On.1, On — TONIIMHA OTJENBHBIX CJIOEB, M;
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Al A2 «..s An.1, An— KO3DOHIHEHTH! TEIIONPOBOAHOCTH MATEPHANIOB B CIIOAX KOHCTPYKLIHH,
NpUHAMaEMBbIE B 3aBHCHMOCTH OT CpefiHed TeMmepatypsl ciod, Br/(m - °C).

6.9 Ilpn pacuyere pacHpefeNieHHs TEMOEPAaTypbl MO TOMIIHHE KOHCTPYKLHH
HEOOXOMIMMO YYHTHIBATh pa3jIMyYME IUIOHIANEil TEIIOOTRAIOWEH BHYTPEHHEH M HapyXHOM
NOBEPXHOCTEM:

IpH KPyrOBOM OYEPTaHMH, €CJIH TONIMHA CTeHKH Gonee 0,1 Hapy)HOro auaMerpa;

IpH KBaJpaTHOM MJIH IPSMOYTOJbHOM OYEpTaHHH, €CNIH TONIIMHA cTeHkH Oonee 0,1
JUTHHBI 60JIbLIeH CTOPOHBI,

Opd NPOHU3BOJBHOM OYEPTaHHH, €CIH pa3HHIA B IUIOWIAAAX TEMJIOOTAAIOIIKX
BHYTPEHHEH M HAapyXHOH nmoBepxHocTeit 6osee 10 %.

Jns TpexcnoHHOH KOHCTPYKLUMH OrpaXIEHHS C YYETOM pasjiMyuMs B IUIOLIAASX
TEIUIOOTAAIOUINX BHYTPEHHEH A;; H HAPYXKHO#M A, IOBEPXHOCTEH:

TeMIlepaTypa Mareprana 6oJiee HarpeToil HOBEPXHOCTH

Q
=t — ; 6.10
’ l ai Ai.\' ( )
TeMIIepaTypa MaTepHasia MeX Y IIEPBBIM H BTOPBIM CIOSAMHA
1 2R,
fyy =t — + ; 6.11
bl l Q aiAis Ais + Al ( )
TEMilepatypa MarepHaa MeXAy BTOPhIM H TPETHUM CIIOAMH
1 2R, 2R,
tpr =1 — + + : 6.12
” Q ai Ai.\' Ais + Al Al + AZ ( )
TEMIIEpaTypa MEHEE HarpeToM MOBEPXHOCTH TPETLETO CI10K
1 2R 2R 2R
les=1ti—Q + — + 2+ : (6.13)
ai Aix Ais + Al Al + A 2 A2 + Aex
ConporuBneHue Tennonepeiayd KOHCTPYKIMH PaCCUNTHIBAIOT N0 GopMyJie
2R 2R 2R 1
Ry =—" 2 2 (6.14)

= + + + ,
oA, A, +A A+A A +A, QA
rae Ai U A — pacueTHbIE IUTOMAAH TEIIOOTAAIOIMX BHYTPEHHEN H HApYKHOH
[IOBEPXHOCTEH;
A; v A, - pacyeTHbIE IO KOHCTPYKLIUHN Ha TPAHHIIE MEXAY NEPBbIM U BTOPBIM H
MEXY BTOPBIM H TPETHUM CIOSAMH.

6.10 BoluucieHHble TeMIepaTypbl He JOJDKHBI NPEBBINIATh NPEAETBHO AONYCTHMBIE
temnepaTypsl npuMeneHus Oetona no 'OCT 20910 u apmatyps! no tabnuue 5.10.

6.11 B peOpHCTBIX KOHCTPYKLHMAX, KOT1a HapYXHBbIE MOBEPXHOCTH OETOHHBIX pebep u
TEIUIOBOA M30/ALKHH COBMAAAIOT, pacdeT TeMIieparypsl B OETOHE MPOU3BOAAT MO CEYEHHIO
pebpa. Eciu GeToHHble peGpa BBHICTYHAIOT 32 HAapYXHYIO MOBEPXHOCTD TEMIOBON H30JALHH,
pacueT Temmeparypbl B OeToHe pefpa BBINOJHSIOT MO METOAAM pacueTa TEMMEPaTYPHBIX
NoJiel WK MO COOTBETCTBYIONINM HOPMAaTHBHBIM JOKYMEHTAM.

6.12 Pacuer pacnpepeNieHHsl TeMINeEpaTyp B CTeHKax OOpPOBOB M  KaHAJIOB,
PacHoJIOKEHHBIX N0J1 3eMJieH, OMyCKAaeTCsl IPON3BOINTD:

U KpaTKOBPEMEHHOIO HAarpeBa — IPHHHMAas CEYEHHE 110 BLICOTE CTEH HEPABHOMEPHO
HarpeTsiM C MNPAMOJUHEHHBIM pachpelelieHHEM Temmeparyp OertoHa u koddduuHeHTa
TEMIOOT/AAYH HApYKHON MOBEPXHOCTH CTEHKH 0, — N0 Tabmauue 6.1;

{
]
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U8 JTATENIBHOTO HarpeBa —~ IPHHHMAIOT CEYCHHE 10 BHICOTE CTEH PaBHOMEPHO
HarpeThbiM.

6.13 Koad¢pHLHEHT TENIONPOBOJHOCTH A OTHEYNOPHBIX H TEILIOH30JIAUMOHHBIX
MaTepUalioB IPUHUMAIOT 1o TabiuLe 6.2.

Tadbnuua 6.2
Koa¢duument rennonposoanoctu 4,
CRCAH“ MpeaensHo - Bt/(m -°C), orseynopubix u
MAOTHOCTL B p
_N(_' M M IIOH)’CTHMM TCMNIOUBOIAULUOHHDBIX MaTepuanos B CYXOM
1n.n. a'repua.n CO(ny())(:HHM TemnepaTypa COCTOAHMH NPH CpCﬂHeﬁ TEM nepaType
PR " | npumenenus, °C MAaTEpHANIOB B CEHEHHH Iementa, °C
50 | 100 | 300 | 500 | 700 | 900
' ﬁ;ﬁeﬂm‘;mey"°p““e 1900 - 073077088 | 101 | 114 127
2 J':’:ﬁ:f;‘;:; :{‘:I";“””"'e 400 1150 0,13 (0,14 [ 0,17 | 020 | 023 | 0,27
3 | To xe 800 1270 0,23 | 0,24 | 0,29 ] 0,34 | 0,38 | 0.43
4 > 1000 1300 0,34 | 0,351 0,42 | 0,49 | 0.56 | 0.63
5 N 1300 1400 0,49 | 0,56 | 0,58 | 0,65 | 0,73 | 0,81
6 ;’;ﬂ:ﬂ::bf’er”ey“op““e 1900 - 160 | 1,621 1,70 ] 178 | 1.85 | 1.93
7 J‘f:ﬁ(?;:lj:‘e‘a°°“"e 1200-1400 1550 0,57 | 0,58 | 0,64 | 0,70 | 0,75 | 0,81
8 HU3znenus kaonnHoOBbIE 2000 - 1,79 { 1,80 ¢ 1,86 ( 1,90 ¢ 1,95 { 2,01
9 | Hsnenus 2600 - 176 | 1,741 1.68 | 165 | 1.60 | 155
BbICOKOTNIHRO3EMUCThBIC
10 szf:;‘;‘;z;*:ey”"p“"'e 2700 - 600 | 5.90 | 536 | 4.82 | 430 | 3.75
11 | W3nenus BbICOKOOTHEYNOPHBIE 2800 _ 4021 3.94 | 3.60 | 328 | 2.94 | 2.60
ﬂepHKﬂaBOXpOMHTOBbIC
12 ggﬁﬁ'ﬁ‘;:‘:;’:fgg:?“"p”"'e 2950 - 274 | 271 | 254 | 236 | 2.18 | 2,01
13 | Kupnuy paunsibiit 1700 - 056 059]070 081] - | -
00bIKHOBEHHBI i
14 :'eﬁfgl‘:;'o'}f:g:::zn“m“”e 350 900 0,09 0,10 0,13 | 015 ] 0.18] -
I5 | To xe 200 900 0,10 | 0.11 0,14 | 0,16 | 019 | -
i6 f:r:fg:;‘oﬁ;‘i;‘x::fe""'e 500 900 002013019 023|028 -
17 | To we 600 900 0,14 | 0151021 | 0.25 ] 030 | =
18 | Matbi MuHepanoBaTHble
NpOLIMBHbLIE Ha 75-100 600 0051006 011}0,15] - -
MeTalHYECKOM CeTKe
19 ;"D‘:)T;‘”";::zpa“om“"'e 125 600 005 006|011 016 - | -
20 | To %e 150 600 0,05 | 0.06 | 0,11 | 0,16 | - _
21 | Maursl 4 MaTh
Tenﬂ0H30HﬂuvHOHHble H3 50__75 400 0’05 0,07 0, | 3 _ _ _
MHHepaﬂbHOM BaThl Ha
CHHTETUYECKOM CBﬂ3y10ﬂ.leM
22 | Toxe 125 400 005]0071011 | - | - Z
23 > 175 400 0051007011 ] - | - Z
24 | Mats TemnoH30/13UHOHHbIE 150 1100 005(0,060,1210,1810,24| 0,31
N3 BaThl KA0JIHHOBOIQ COCTaBa
25 | To xe 300 1100 0,06 ] 0,070,131 0,19] 0,25 | 0.35

34
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Kosduuunent rennonposogrocty 4,

n;ﬁiﬁgﬁ 8 [peaensuo BT1/(M -°C), orHeynopHsix u
Ne MaTepnan Ccyxom aonycrumas TENMON30JIALLHOHHBIX MATCPHAIOB B CYXOM
.. COCTOSHHH TeMneparypa COCTOAHKH NPH CPEAHEH TeMneparype
o/ ' | npuMeneHus, °C MaTepHasIOB B CEYCHHH deMenTa, °C
50 100 | 300 | S00 700 900

26 | U3nenus u3 CTEIJIAHHOTO

IUTANeNBHOro BOJOKHA 170 450 0,06 | 0,07 | 0.14 | - - -
27 | Mepnurodochorenessie

u3nenns 6e3 ruppousons-

LMOHHO-Y PO HAOWETO 200 600 0,07 1 0,08 | 0,10 | 0,12 - -

NOKPbITUSA
28 | To xe 250 600 0,08 { 0,09 10,11 | 0,14 - -
29 » 300 600 0,08 10,09 0,14 | 0,16 - -
30 | HepauroueMeHTHbIE H3ACAHA 250 600 0,07 { 0,09 1 0,13 { 0,16 -
31 | Toxe 300 600 0,08 1 0,10 { 0,14 | 0,17 - -
32 » 350 600 0,09 {01 {015¢0,18 - -
33 | IMepauTokepaMH4ECKHE 250 875 008 { 0,09 | 6,12 | 0,16 | 0,19 -

u3nenus
34 | Toxe 300 875 0,09 0,100,013 ]10,17 [ 0,20 -
35 » 350 875 0,010,011 ]0,i14]0,18 | 0,21 -
36 » 400 875 0,01 10,12 10,i5§ 0,19 | 0,22 -~
37 | H3BecTKOBO-KpeMHE3EMHUCTbIE 200 600 0,07 | 0,08 | 0,10 | 0,12 - -

u3nenus
38 | W3nenus Ha ocHOBE 120 1200 0,06 | 0,07 [ 0,10 | 0,14 | 0,17 | 0,21

KPEMHE3EMHOTO BOJIOKHA
39 | CasesuroBble U3AENUA 350 500 0,08 10,09 | 0,11 - - -
40 | To xe 400 500 00910101012 - - -
41 | BynkaHutoBble u3nenaus 300 600 0,08 | 0,09 | 0,i1 | 0,13 - -
42 | To xe 350 600 0,08 10,09 0,11 | 0,14 - -
43 » 400 600 0,09 | 0,10 1 0,12 | 0,14 - -
44 | TleHocTekno 200 500 0,08 | 0,09 | 0,13 - - -
45 | AcbGecToBepMUKYIHTOBbIE 250 600 009 | 0,11} 0,16 | 0,21 - -

NUTHI
46 | Toxe 300 600 0,10 ] 0,11 ] 0,16 | 0,21 - -
47 » 350 600 0,100,121 0,17 ] 0,22 ~ -
48 | Uznenus MyanuTokpemHe-

et 1o o, 350 1150 0110121015019 022|029

unoHHbie Mapkn MKPB - 350
49 (%g:;’;‘:::“a" Kpoutka 500 900 001 { 0,03 | 006 | 0,10 | 0,13 | 0,17
50 | BepMHKYIHT BCY4EHHbLH 100 1100 0,07 [ 0,09 | 0,14 | 0,20 { 0,26 | 0,31
51 | To xe 150 1100 0,08 | 0,09 | 0,15]021 ] 027 {032
52 » 200 1100 0,08 | 0,10 { 0,15 | 0,21 | 0,27 | 0,33
53 | Ac6osypur 600 900 0,147 [ 0,18 { 0,21 | 0,24 - -
54 | Kapron ac6ecToBblii 1000-1300 600 0,16 | 0,18 | 0,20 | 0,22 - -

Mpumeuanue- KoadduuueHT TeNIONpoBOAHOCTH A OTHEYNOPHLIX (MO3HUKKM 1~13) K TEANONIOAALMOHHBIX
(no3uumun 14-54) MaTepHanos C €CTCCTBEHHOW BAAKHOCTLIO NPH CPEAHE TemnepaType Harpesa Marepuaila B CCHEHHH
snemenTa a0 100 °C cnenyer npuRHMaTD 110 TABNNYHBIM AaHHBIM, C YBEIHUEHUEM COOTRETCTBEHHO Ha 20 1 10 %.
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Pacuer nedopmannii or Bo3aeiicTBHS TeMnepaTypbl

6.14 Pacyer nedopmauuil, BBI3BAHHBIX HArpeBaHHEM M OXJAXICHHEM OETOHHBIX H
XKEJe306€TOHHBIX MEMEHTOB, JODKEH TIPOM3BOIUTECS B 3aBUCHMOCTH OT HAMHYUS TPEIIUH B
pacTAHYTOH 30He O€eTOHAa W pachpe]e/ieHHss TeMIlepaTypbl O€TOHa MO BBICOTE CEYEHUS
3/IeMEHTA.

6.15 I1pu pacyere 3/1€eMEHTOB, OABEPralOLUIMXCH HArpeBy, MOJOXKEHUE LEHTPA TAKECTU
BCEro ceueHHs OeTOHa WM €ro C)Karoi 30HBI, a TaKXKe CTAaTHYECKHMH MOMEHT H MOMEHT
UHEPLIUN BCETO CEYEHHs CleJyeT ONpPEAeNsTh, IPUBOJL BCE CEUEHHE K HEHarpeTomy, 6onee
IpO4YHOMY OETOHY.

6.16 Jlns aneMeHTa, BHIMOJHEHHOTO U3 OJIHOTO BU/a O€TOHA, €CliM TeMnepaTypa 6eToHa
Haubonee Harpetoii rpanu He mpesbimaet 400 °C, ceuenue He pa3OUBAIOT Ha YaCTH H MOMEHT
MHEPUUH [IPUBEIEHHOTO CEYEHH s IPUHUMAETCS PaBHBIM

A,
Lreq= —24— 6.15
d 12 (6.15)
ITpu kpaTKOBpeMEHHOM HarpeBe NpUBEEHHast MIoLalb 6ETOHa
AE
Aes= —2, (6.16)
Eh

rae Ep, — MOay/b YIPYrocTd Harpetoro 6eToHa onpelensior no gpopmyre (5.9).

6.17 Korma temneparypa OeToHa Haubosnee HarpeTodl IpaHH CEYEHHS MPEBbILIAET
400 °C B npsMOYroJIbHOM CEYEHHH 3JIeMEHTa, BBITOJHEHHOM M3 OJHOro Buaa OeToHa,
ce4yeHHWe 10 BBICOTE pa30MBAIOT HA JIBE HaCTH, JIMHUA pa3fiefia JO/DKHA [IPOXOJHTb N0 6ETOHY,
umetouieMy Temnepatypy 400 °C. B aByTaBpoBbIX M TaBPOBBIX CEYEHHUAX IJIEMEHTOB,
BBLIMOJHEHHBIX K3 OAHOTO BWjaa OeTOoHa, JMHHUS pasfeia NOMKHA MMPOXOAWTb MO rpaHMLE
MeXIy peOpoM u nonkoi. B anemenTe, ceyeHHe KOTOPOro MO BBICOTE COCTOMT H3 Pa3lvyHBIX

. BUJIOB GETOHA, JIMHKA pa3/iefia J0JDKHA MPOXOJUTh 110 rpaHULe OETOHOB.

[lpu KpaTKOBpeMEeHHOM Harpese IpHUBEJCHHAs MIOLIAAb A,y (-H 4acTH cedeHHs, Ha

KOTOPOE Pa3OMBAIOT BCE CEYEHHE DIIEMEHTA, ONPEENSIoT o Gopmyne

Apeqi = 'Al_EﬂL , (6.17)
Eb

rae Ep i — Moayib ynpyrocti 6eToHa i-ff 4acTu cedeHus onpeaensior no ¢opmysne (5.9), B
KOTOpPO# K03 HIUEHT f); IPHHHMAIOT B 3aBUCHMOCTH OT COCTaBa H TEMIIEPATYPBI
OeTOHA B LEHTpe TsDKeCTd Iutomaau (- uyactH cedeHus. Koabduument Sy
JOMYCKAeTCsl ONpelensTh B 3aBHCHMOCTH OT CpeJHEH Temmeparyphi OeToHa i-i
YacTH CEYEHHS.

6.18 s sneMeHTa, ceueHHe KOTOPOro MO BBICOTE COCTOMT M3 TpeX BHAOB 6eToHa WiH
JBYTaBPOBOTO CEYEHM#, BBITOJIHEHHOTO W3 OJHOro BHAa O€TOHA, eCliM Temneparypa OeToHa
Hanboree Harperoii rpasy npesbiaet 400 °C, cedenne pa3OHMBaOT HA TPH 4acTH (pucyHOK 6.1).

6.19 Bo Bcex ciyyasx pacyera apMaTypy pacCMaTpUBAIOT KaK CaMOCTOSTENbHYIO YacTh
ceyenus. [Imomane Harperoil pacTsHyTod A; u cxarod A apMarypel NpPUBOJAT K

HeHarperomy, 6osee mpouHoMy GeToHy 110 popmy.iam:
Asred = As0; (6.18)
Ay red = Ay'al, (619)

TIE A reds As' red — COOTBETCTBEHHO NPUBEACHHAS MUIOUIAJb PACTAHYTON M CXKaTOH apmaTtypsl.
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Koa¢dduuuenTer npuBeaeHus apMatypsbl Kk 60iee mpodHoMy GeToHY:
PaCTSAHYTOM apMaTyphl:

E
a=—t; 6.20
E, (6.20)
CKaToH apMaTyphbl:
E
o= C(6.21)
E b
roe Eg, Eg'— MOLynH yIpyrocTH pacTIHYTOH M C)XaTOH apMaTyphl, KOTOPbIE ONPEIESIOTCH
no ¢opmyne (5.23).
6.20 IpuBeaeHHBIH MOMEHT HHEPLMH (- YaCTH CEYCHUS
Ared i 'hiz
Lreai = —1—2—- : (6.22)

Paccrosanue or UCHTpA TAKCCTH i{-TOM 4acTH CEYECHHA N0 HaMMEHee HaneTOﬁ rpaHn
JJIEMEHTA, OTHOCHTECJ/IEHO KOTOpOﬁ onpeacadoT UCHTP TAXKECTH CCUCHH A

yi=h-Zh+05h;. (6.23)

Paccrognune or LHEHTpa TAXKECTH I-TOM 4YacTH CEYeHHS JIO HEHTpA TSXKECTH BCETO

NIPUBEJEHHOrO CEYEH M
Yoi = Yi— Yt (6.24)

6.21 TemmeparypHOoe yJUIMHEHHE WUEHTPa TXKECTH i-H 4YacTH OETOHHOro CeyeHHs
(pucyHok 6.2)
_ abu‘tbi +abu’+ltbi+l

P = 6.25
& O,Shi ( )

H €ro TEMIIEpaTypHasd KpUBU3Ha

(_1_) — Xpiilpi ~ Xprinbpin (6.26)
T/, h ’

TI€ Oy, Opriss — KOIPOULKMEHTHI, IPUHUMAEMBIE 110 TAOIHULE 5.7 B 3aBHCUMOCTHU OT
TeMrnepaTypbl 6¢ToHa boiee U MEHEE HarpeToi IpaHH i-il 4acTH ceqeHH.
C yyetoM Kaxao#i dacTdH ceueHHUs O€TOHA W apMaTypbl ONpeeNsioT MIoanb A,
CTAaTHYECKHH MOMEHT S,y X MOMEHT HWHEpUHH [,y BCEro NPHBEJECHHOIO CEYEHHs
OTHOCHUTENILHO €ro LEHTpPa THKECTH: ’

i

Ared = ZAred,i +Asa+ Aa’, - (6.27)
Srea = ZAred,i'yi + Asa + A'sa' (h-a'); (628)
Lreq = Z Ireqi + Z Avea yoi© + Is + I (6.29)
rae
Iy = (y,— a)’A; (6.30)
I = (h-y,-a'VA. (6.31)

PaccTosanue ot LUEHTpa TAKECTH MNOPUBEACHHOTIO KeJe300€TOHHOrO CEYEHHUs JI0
HauMCHEC HarpeToro Hiu Haubonee pacTdHYTOr0 BOJIOKHA ONIPEACTISAIOT J10 (bopMyne

yo= Dot (6.32)

A

red
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Pucynok 6.1 - Cxembl pa3GHBKH Ha 4aCTH N0 BbICOTE NPAMOYIOALHOI0, TABPOBOIO
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frt

11T, a) 0) B) r) A)
—A Tt e - -

——

' / - -
| ' ‘ = tbi\ g Olbtitbi [ _— Olesilpi S
e e thist Eii
a \’l >': ? abtﬂltbnl Obiix1] acsiﬂtbm Gesitl
> T j

a — TeMneparypbl 6eToHa; 6 — neopMalMH YANMHEHHS OT HArpeBa; 6 — HANPSXeHUs B GETOHE OT Harpesa; o -
AepopMaLMH YKOPOUYEHHSA OT OCTHIBAHHMA; 0 — HANPAXKEHHA B GETOHE OT OCTLIBAHWA IIPH HENMHEHHOM WIMEHEHHH
TEMIEPATYP NO BbICOTE GETOHHOrO ceueHUs eMeHTOB; L. T. — LEHTp THKECTH IPHBEAEHHOTO CEMEHHSR

Pucynok 6.2 — Cxembl pacnpeaesieHHs

6.22 JIns yuyacTkoB 6€TOHHOTO U keNe300€TOHHOTO 3IEMEHTa, [A€ B PACTAHYTOM 30HE
He 00pa3yloTCs TpeLMHBI, HOPMaJibHbIE K NpPOJOJBHOH OCH 3jeMeHTa, nedopmauuu oOT
Harpesa pacCYMTHIBAIOT CIEAYIOILNM 00pa3oM:

a) Ce4yeHMe 3JIEMEHTa NpPUBOAUTCS K Oosiee MpodyHOMY OETOHY, YIIHHEHHE & OCH

1
3JIEMEHTA U €€ KPUBU3HY (—— ONpelesfioT o popMyiaMm:
r

H

ZA"C(IIE +A\ redg +A.\ red

Ly (6.33)
Ared
1
1 K+ Z Ay i Yyt Z(:J .I’f"v"
L . i 7, (6.34)
r ' Ir('cl

rae K= A’s,redy': gls + As,retl Ys Es.
B d)opMynax 6.16-6.34: Ared: Aretl,i’ As.red, A’s're(b Ybir ¥ ¥ ,s, ]redy Ired,,', Y& IPHHHMAIOT 1O

ykazaHusm 6.16-6.22.
Y anuHeHHe g U €'; COOTBETCTBEHHO apMaTypbl S U §' HaxoasaT u3 Gopmyt:

€ = Og ls (6.35)
€ = Qs l’, ' (6.36)
rae oy — k03¢ GpUuHeHT, npuHUMaeMblit o Tabaune 5.13 B 3aBUCUMOCTH OT TemnepaTyphbl

apMatypsl S U S
¥~ K03 PULMEHT HaE)KHOCTH IO TeMnepaType NPHHUMAEMBIi TIPH pacyere no
NpeAebHBIM COCTOSHHAM: NepBoi rpynnsl — 1,1; BTOpo# rpynmns! — 1.
[Tpu pacyere OeToHHOro ceueHus B ¢GopMmynax YHJIMHEHHE apMmatypbl € W €'y He
Y4YHTBIBAIOT;
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06) npH HepaBHOMEpHOM HarpeBe OeToHa C MNpPIMOJHMHEHHBIM pacHpeneieHHeM
TEMIIEpaTypbl 0 BBICOTE CEYEHHS 31eMeHTa (pUCYHOK 6.3, a) YATMHEHHE OCH JJIEMEHTA &, H

1
€€ KpHBH3HY (—) JOIIyCKaeTCs ONpenensTh 1o GopMynam:
r

cs

a tlh—-y)+a, .t
o = Guho( yh) U (6.37)

a, .t —a.,t
(l) = ol Z Oty ,, (6.38)
r), h

rae &, tp; — TEMIepaTypa 6eToHa MeHee U 6oJiee HarpeTod rpaHy CeYeHus;
O U Oy ~ KO3 GUUMEHTH], IPHHUMAEMBbIE B 3aBUCUMOCTH OT TEMIIEpaTypbl 6eToOHa MeHee H
6ounee HarpeTo# rpaHy cedeHus no Tadbnuue 5.7,
B) TNpUH OCTHIBAHUM HEPABHOMEpPHO Harperoro ©6eToHa ¢ NpAMOJNUHENHBIM
pacnpelesicHHEM TeMIepaTypbl N0 BBICOTE CEYEHHUS dJIEMEHTA OT ycalku OeToHa yKopodeHHe

1
&;c OCH DJIEMEHTa U ee KPUBH3HY (— JIOITyCKaeTCs ONPEAENsTs no popmynam:
r

cs

atth-yl+a t
€o = s b( };1) csl bly;/l; (6.39)

(_1_) _ Zealy — ) v, (6.40)

Y. h

TOE Ocs U 05 — K03GOHIHEHTHI, IPUHAMAEMBIE 110 Tabulie 5.8 B 3aBHCHMOCTH OT
TeMIlepaTypbl OeTOHa MeHee U OoJiee HarpeToi IpaHH CeYeHus.

6.23 Bnaronaps cueruieHHI0 0eToHa ¢ apMaTypoil Ha y4acTKax MexAy TpeulMHaMu
nebopmanuy apMarypsl yMeHplualoTcs. TemneparypHble JehopMali apMaTtypsl 10 UIHHE
MeXy TpelMHaMM HenocTosHHbl. CpelHee TeMIIepaTypHOEe yIUIMHEHHE apMaTyphl B 6eToHe
COCTaBUT

Esm = Qsm Is (6.41)

[TpuHsAB M3MEHEHHS TEMNEPATYpHBIX Aedopmanuil apmMaTypsl B O€TOHE OT Harpesa Mo
TOMY € 3aKOHY, YTO W TpH paCTATHBAIOILEM YCHJIMHM, HAXOAMM 3HA4YEHUE CpEeLHEro
k03¢ duKEHTa TEMIEpaTypHOTo pacIIMPEHHs apMaryphl B OETOHE [UIA NEPBOTO HArpeBa mno
¢bopmyne

Ogrm = Opy + (Olgr — abt) Ws. (642)

Koa¢gpuuuent, yuuTpBaronmi paboTy pacTssHyTOro 6€ToHa MEXAy TpPELMHAMH iy, I
MPaKTHYECKUX pPacyeToB NOMYCKAIOT NpPHHUMATh B 3aBUCHMMOCTH OT MPOLIEHTa apMHpPOBaHUS
NPOJOTBLHOMN PACTAHYTOMH apMaTyphI JEMEHTA HIIH ONPEAEIATE 1o Gopmyie (8.22):

mpuu=03% y,=0,7, '
‘mpuu=05% ws=0,8;

npuu=08% ;=09

npuu=10% y,=10.
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a ~ GEeTOHHOrO WM Kene300eTOHHOro 6€3 TpElMH; 6 — Kene306eTOHHOro ¢ TpewdHaMu B PACTAHYTOH 30HE,
PAciONOKEHHOH y MeHee HarpeToil rpaHi; 6 —T0 x%e, y Gonee HarpeToH rpaku; 2 — KENe306€TOHHOTO ¢ TPELLMHAMH

no Beel BbicoTe ceuennn; LT, — UEHTP TAKECTH NPUBEACHHOIO CEHEHUS

Pucynok 6.3 — Cxemul pacnpenenenus temnepatyp (1), aedopmaunit o HepaBHOMepHOTO HArpesa (2) M

ocTbIBAHHS (3) NpH NPAMOSIHHEHHOM HIMEHEHHH TEMIIEPATYP NO BLICOTE CEUEHHA IEMEHTOB
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6.24 Jlng y4acTkoB >KeJIe300€TOHHOTO 3/1EMEHTa, Tie B PacTAHYTOH 30He oOpasyroTcs
TpEIIMHb], HOpPMajbHblE K IPOJONBHOH OCH JneMeHTa, JAedopMalMM OT HarpeBa
PacCUHTHIBAIOT CAEAYIOMHM 06pa3oM: ’

a) 114 Kene300€TOHHOro 3IEMEHTa ¢ TPEUIHHAMH B PacTAHYTOH 30HE, paconoXEeHHOH
Yy MEHee HarpeToi rpaHu cedeHus (pucyHok 6.3, 6), yJUIHHEHHE € OCH 3JEMEHTa U ee

1
KPUBH3HY (—) onpenesioT no Gopmynam:
r !

oty +o,t \hy—y,
g = i)y ;I-(° y)y,; (6.43)
0

- t
(l) - abltb asrm s },‘ : (644)
r 1 hO

6) A y4acTKOB XKeNie300eTOHHOTO 3JIEMEHTa C TPEIIMHAMH B PacTAHYTOMH 30He GETOHa,
pacrosiokeHHoH y Oojee Harperoff rpaHd cedeHHs (pUCYHOK 6.3, B), YANWHEHHE & OCH

1
3NeMeHTa  onpenensior 1o Qopmyne (6.43) 4 ee KPUBHU3HY |— | ONpEACNSIOT [0
r

r

dopmyne

- !
(_1_] = &yl — 2yl 7. ] (6'45)
r/, hy

B) JUIfl Y4acTKOB eNe300€TOHHOrO 3/eMEHTa ¢ TpellMHaMH MO BCEil BbICOTE CeYeHHUs

1)
(pucyHok 6.3, r) yJUIMHEHHE € OCH DJIEMEHTA H €€ KPHBU3HY (—- omnpeneNsIoT no GopMyiaM:
r ¢

o t+a. t
6, - stin” s st s ;,l; (6.46)
2
1 a t —at
(_) = sty I.\l 3y },’ , (6.47)
r), hy~-a

A€ ts u t;'— TeMNepaTypbl apMaTyphl COOTBETCTBEHHO S H S’ ;
1, — TeMriepatypa 6€TOHa CXaToi rpaHH CCUCHHUS;
Uspm, U'sim — KOIQPULHMEHTH, onipesienseMble 1o Gopmyne (6.42) ais apMarypei S U Sy
g — K03 HIMEHT, MPUHUMAEMBIH 110 Tabnuue 5.7 B 3aBUCHMOCTH OT TEMIIEPATYPhI
6eToHa OoJiee MM MEHee HarpeToi rpaHy CEYeHUs;
Yy, — MPAHMUMAETCH TI0 YKa3aHUsM 6.22;
a' ~ TOJILKHA 3aIMTHOrO cnos 6onee HarpeTol rpauu;

1
r) npyH paBHOMCPDHOM Harpese KENe300€TOHHOTO JIeMEHTa KpHUBH3HY (‘- OCH
r
!

3/IeMEHTa [ONYCKaeTcs NPUHUMATh paBHOH Hymo. B ikene300eTOHHBbIX 3jleMeHTax H3
00br4HOro GetoHa npu Temreparype apMatypsl a0 100 °C u u3 xkapocroiikoro 6eToHa npH
temnepatype apmatrypsl go 70 °C, mif y4acTkoB ¢ TpeliMHAMH B pacTAHyTo# 30He OGeToHa

1
YIUIMHEHHE OCH JIEMEHTA & U €€ KPUBH3HY (— JOTycKaeTcs onpenensTh no Gopmyam
r !

(6.37) n (6.38), xak s 6ETOHHBIX 3JIEMEHTOB 6€3 TpeUIHH.
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6.25 Jlnd y4acTKOB Kelle300CTOHHBIX 9NEMEHTOB, TA€ B PAacTAHYTOH 30He o0bpasyioTcs
TPELUMHbI, HOPMA/BHbIC K MIPOAOJIHLHOM OCH 3/IEMEHTa OT YCaIKi GETOHa, IIPH OCTHIBAHMH YKOPOUEHHE

1
€¢s OCH JTIEMEHTA U €€ KPHBH3HY (—) JOIyCKaeTcst HaxomuTh 1o dopmyiam (6.39) u (6.40).
r cs

6.26 IIpenensHo AomycTHMBIE JehopMalliiH OT BO3ACHCTBHS TEMIIEPATyPhl B 31€MEHTax
KOHCTPYKLHH, B KOTOPBIX TpeOyeTcs HX OTpPaHHYEHHE IIPH HAarpeBaHMH H OXJAKACHHUH,
NO/DKHBI ~ YCTAHABIMBAaTHCS  HOPMATHBHBIMH  JOKYMEHTaMH IO  NPOEKTHPOBAHHIO
COOTBETCTBYIOIIMX KOHCTPYKLHMH, a IIPH HX OTCYTCTBHH HOJDKHBI YKa3hIBATHCA B 3aJaHHMH Ha
IPOEKTHPOBAHHUE. :

6.27 PaccrosHHe MeEXAY TEMIIEPaTYpPHO-YCaJOYHBIMH MIBAMH B OCTOHHBIX H
Kene300€TOHHBIX KOHCTPYKHHMSX U3 OOBIMHOTO H JKapOCTOMKOro GETOHOB JOJDKHBI
YCTaHaB/IMBATL PacuyeToM. Pacuer nomyckaeTcs HE BBINOJHATH, €CITH MPHHATOE PAaCCTOSHHE
MEXAY TEMIIEpPAaTypHO-yCaJOYHbIMY LIBAMH HE NPEBHILACT 3HAYECHHH, yKazaHHbIX B Tabauie
6.3, B KOTOpOH HauOOJBIIHE PACCTOSHUA MEXAY TeMIepaTypHO-YCaZOUYHbIMH LIBAMH JAHBI
IJIs1 GETOHHBIX M HKENe300€TOHHBIX KOHCTPYKLHMH ¢ HEHAlpsAraeMoi M ¢ MNpelBapHTENILHO
HaIPsHKCHHOH apMaTypoH, U pacueTHON 3UMHEH TeMIepaType Hapy)KHOTO BO3JlyXa MHHYC
40 °C, OTHOCHTENBbHOH BIXHOCTH Bo3ayXa 60 % U BbILIE U BHICOTE KOJNOHH 3 M.

Tabnuua 6.3

HauGonbline PacCTOAHNA MEXKAY TEMIIEPATYPHO-YCAA0HbIMH LLIBAMHU, M,
Tun KoucTpykumuii Jonyckaemble 6¢3 pacyera ANg KOHCTPYKUMH, HAXOAALINXCS
BHYTPH OTAIJIUBACMBIX BHYTPH HCOTANNHBACMbIX Ha HapyXHOM
31aHUi K B TPYHTE 3aaHui BO3AYyXE
betosHble:
a) cGopHbie ) 40 35 30
6) MOHONIUTHbIE NPH KOHCTPYK-
THBHOM apMUPOBaHUU 30 25 20
B) MOHOJUTHbIE 6€3 KOHCTPYK- '
TUBHOI'O apMHUPOBAHUS 20 15 10
XKenesobeTonHbie:
a) cOopHble ¥ cOOPHO-KapKaCHbIE
OJIHO3TAXHBIE 72 60 48
6) cbopHbie 4 COOPHO-KapKAaCHBIE
MHOTO3TaXXHbIE 60 50 40
B) cOopHO-6104HbIE, COOpHO-
naHebHblE S5 45 35
r) c6OpHO-MOHONUTHBIE U
MOHOJIUTHBIE KAPKACHbIE -50 40 30
1) c60pHO-MOHOAKTHbBIC U )
MOHOJIMTHbIE CIIOUIHbIE 40 30 25

[TpumMedanus

| Jins xene306eTOHHBIX KOHCTPYKLMI (Mo3niLKua 2), pacueTHas TEMNEPATYPa BHYTPH KOTOpbIX He mpessiwaer 50 °C,
PACCTOAHUA MEKIY TEMNEPATYPHO-YCANAOHHBIMH LIBAMH (IPH PACYETHOH 3UMHEA TEMNIEPATYPE HAPYNHOIO BO3AYXa MHHYC
30, 20, 10 # 1 °C yBeanuusatot coorercrBerto Ha 10, 20, 40 1 60 % u npH BIDKHOCTH HAPYKHOrO BO3LYXa B Hanbonee
*apkuh Mecau roaa wuxe 40, 20 4 10 % ymenswator coorsercrBeHHO Ha 20, 40 1 60 %.

2 Jlas xene300eTORHLIX KapKacHbIX 3aaHHA (Mo3uuus 2, a, 6, I) pacCTOAHNA MEXAY TEMNCPaTYPHO-YCANOUHBIMH
IIBAMH YBEIHYHBAIOT NPH BLICOTE KOJOHH S M —Ha 20 %, 7 M — Ha 60 % 1 9 M — Ha 100 %. BbicoTy KOJOHH ONPEAENAIOT:
JN8 OJIHODTAXHLIX 34aHH# — OT BepXxa QyHAaMEHTa N0 HU3A IOAKPaHOBBIX 6a0K, a NPH WX OTCYTCTBUM — 10 HH3a (epM
WY Banox NOKPHITHE; NS MHOTOITAKHBIX 30aHKH ~ OT Bepxa (yHAaMeHTa 10 Hu3a 6anok nepsoro Iraxa.

3 Jna xene300eTOHHBIX KapKacHbIX 3AaHH# (MO3HUMA 2, a, 6, I) PACCTORHUA MEXIY TEMIEPATYPHO-YCAA04HBIMH
UIBAMH ONPEAENCHBl NPH OTCYTCTBMM CBs3ell nuGO MpH PacnonoKeHWH CBA3eH B cepeauHe TemneparypHoro Gnoka.
PaccTosHMS MeX1y TEMOEPATYPHO-YCANOYHBIMH IIBAMH B COOPYXEHHSX H TEMJOBLIX arperatax ¢ pac4eTHoM

Temneparypoi sHytpu 70, 120, 300, S00 1 1000 °C yMeHbIIAIOT COOTBETCTBEHHO Ha 20, 40, 60, 70 1 90 %.
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Pacuer ycuamii ot Bo3geiicTBHS TeMIEPaTypbl

6.28 Pacder craTHuecKH HEONPEIENUMBIX KENe300€TOHHBIX KOHCTPYKUMH Ha
BO3/IEHCTBUE TEMIIEPATYpPhl IIPOM3BOAAT OAHUM M3 METONOB CTPOMTENILHOM MEXaHUKH, ITyTEM
NOC/IEA0BATENbHBIX NMPUONMKEHUH], C IPUHATHEM JHeHCTBUTENLHOM KECTKOCTH ceueHuil. Ecnu
OIpeJieNIeHHE YCHIIHIA B IJIOCKOR CTaTHYECKU HEONPENEIMMOi CHCTEME IIPOM3BOJASAT METOIOM
CHJI, TO B 00lleM cilyyae nepeMenieHHs 10 HalpaBieHHIO JIMIIHUX HEU3BECTHBIX B CHCTEME
KaHOHHYECKHX YpaBHEHHH BBIYHCIIAIOT 110 GopMyie

INYEY I XT X7 ! A
e 3 e 3 [ BN g 517 00y, 649
0 Dx 0 Ebt Ared,x 0 GtAred,x

ra€ Aredx Dy — IpUBEJEHHbIE IUIOMAAD H XXECTKOCTD 3JIEMEHTa B CEUECHHUAX, ONpeeiseMble
no ¢opmynam (6.18) u (8.33).
B Boipakennn (6.48) nng HEMACCHBHBIX CTEPXHEBBIX KOHCTPYKUHH TpPETHHM
UHTErpajioM, YYMTHIBAIOUIMM JeopMallMH cIOBHra, MoXHO mnpeHeOpeub. [lpu pacuere

M
Kene300€TOHHBIX H3rHOaeMbIX, CXKAThIX WM PaCTAHYTHIX JIEMEHTOB, KOT1a ) = —ﬁ 2> 0,8hy,

C JOCTAaTOYHOW JUif pacueTa TOYHOCTBIO MOXKHO HE€ YYMThIBaTb M BTOPOH MHTErpai,
BBIP)XAIONIMI NPOAOJBHBIE 1ePOpMALIUH 3TIEMEHTOB.

6.29 Ecay MCKMIOYMTH BO3MOXXHOCTH XPYIKOrO pa3pylleHHs, TO, COIJIACHO TEOpHH
NIPOYHOCTH, 3a MpeAeNbHOe COCTOAHHE KOHCTPYKUHH TPHHHMAIOT TaKOe€ COCTOSHHE, KOTAa
[pH MMOCTOSHHOM YCH/JIMM 3HAYMTENBHO YBeauuyuBarorca Aedopmauuu. Takoe cocrosHHe
KOHCTPYKUHH XapakTepusyercs 0Opa3oBaHHEM IUIACTHYECKHX WIaPHMPOB C MpeBpallleHHeM
CTATUYECKOH CHCTEMbI B MexaHu3M. [Ipu BO3JEHCTBHUH TOJNBKO TEMIIEPATYPHBIX YCHJIHM
NpeneibHbIM COCTOSHMEM KOHCTPYKLHHU SBISeTCS 0Opa3oBaHHE MIACTHYECKHX IIAPHHPOB C
MIEpeX0IOM CHCTEMbl B cTaTHYeckKd onpeaenumyro. C 00pa3oBaHMEM MNACTHYECKHMX
IIADHHPOB CHIKAIOTCS TEMMEpPaTypHble YCHIHA, HO paspylIeHHS KOHCTPYKLUHH He
HPOHCXOJHT.

6.30 JInsa xOHCTpYKUHMH, 3a peAeNbHOE COCTOSHHE KOTOPBIX NMPHHHUMAIOT 00pa3oBaHHE
IIEPBOr0 WJIM TAKOTO KOJMYECTBA [UIACTHYECKHX IIapHHPOB, KOTAa CUCTEMA MPEBpaLIaeTcs B
CTATHYECKH OMNpeJeMMYIO KOHCTPYKLHIO, pacyeT MO Hecyliedf CMoCoOHOCTH BeAyT Ha
COBMECTHOE JeHCTBHE YyCHIMA OT TeMmeparypsl M Harpysku. Jlns koHCTpykuuil, 3a
NpeNENbHOEe COCTOSHME KOTOPHIX NpPHHHMAIOT 00pa3oBaHHE MOCIEAHEro IIAaCTHYECKOro
[IApHUpPA, KOTJa CHCTEMa NpPEeBpAlaeTCA B MEXAHM3M, PAcyeT 10 Hecylled CrocoOHOCTH
BEAYT METOJAOM IpeNeIbHOr0 PAaBHOBECHS Ha JEHCTBHE YCHIIMI OT Harpy3ku Oe3 yuera
TEMIIEPaTypHBIX YCHIIHH.

6.31 JIng Gonpluei 4acTH xKeae300€ TOHHBIX 3JIEMEHTOB IIPH BO3JACHCTBHH TEMIIEPATYPhI
MOXKHO [OMYCTHTH OINpeHeNieHHE XECTKOCTH JUIS HauOoJiee HAlpsHKEHHOTO CEYEHUS OT
COBMECTHOTO BO3NEHCTBUA TEMIIEPATypbl U HArpy3K#, IPHHUMas €e MOCTOSHHOH MO0 [UIMHE
OAHO3HAYHOM OmIOpsl MOMeHTOB. [ing Oojice TOYHOro ONpENENECHHs YCHIMA B
NpeIBapUTEIBHO HANpPHKEHHBIX JME€MEHTaX, a TalkkKe B CKaThIX HIH H3rubGaeMbIxX
cnaboapMHPOBAHHBIX SJIEMEHTAaX C HEHANpAraeMOH apMaTypod, y KOTOPLIX yuyacTku 6e3
TPELUIMH 3aHUMAIOT 3HAYMTENbHYIO JUIHHY IIpOJIETa, XECTKOCTh ONPEACNSIOT ¢ y4YeTOM
pacnpeaeneH s TPEIMH [0 JTHHE OT COBMECTHOIO BO3ACHCTBHA TEMIIEPATYPhl H Harpy3KH.
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6.32 KpuBH3HY X€Ie306€TOHHBIX IEMEHTOB HNOCTOSHHOIO CEYEHHMs C TPELIKHAMH B
PacTAHYTOI 30HE BBIYHCIIAIOT JUIA HauboJee HAPAKCHHOTO CEYEHHS, a JUIA APYTUX CEUYEHHH
HNPUHUMAIOT NPONIOPUHOHATILHO H3MEHEHHIO H3THOalOINEro MOMEHTA. -

6.33 3HauuTenbHAs 4YacTb XKeJNC300€TOHHBIX 3JIEMEHTOB B YCIOBHAX BO3JAEHCTBHSA
TeMnepaTtypbl paboTaeT ¢ TpellMHaMH B pacTsaHyTod 30He. Ilpu pacuere uXx crioco6om
MOCIEN0BATENbHBIX NPHOMMKEHHH BHa4ale CTAaTHYECKH HEONPENETIHMYI0 KOHCTPYKLHIO
pacCUMTBIBAIOT Ha NCHCTBHE HArpy3KH M TEMIEpaTyphl TMpPH MHHHMAJIBHOM >KECTKOCTH
aneMeHTa. Jlis IpeABAPHTENHHO HANPSKEHHBIX 3JIEMEHTOB, paboTalomMX 6e3 TPEeliHH,
enecoobpasHo AJis NMEPBOro NpHOJNMKEHHS MPUHUMATh JKECTKOCTh 3JIEMEHTOB, KaK is
yIpyroit craiuu paboTsl.

6.34 Ilpu KpaTKOBpEMEHHOM HEpPaBHOMEPHOM HarpeBe [0 BBICOTE CEYEHHS
)K€Nne306€TOHHOTO JJIEMEHTa TEMIIEPATYPHEII MOMEHT C MOBBIIICHUEM TEMIIEPATyphl CXKATOH
30HBl HApacTaeT, U TEM HWHTEHCUBHee, 4eM OoJiblle NPOLEHT apPMUPOBAHUS M BBILLE
npo4YHocTh OeToHa. [Ipy KpaTkOBpeMEHHOM HarpeBe KpaiHero BOJIOKHA CXaToif 30HbI 6eToHa
10 500-600 °C nabmogarorcst HauboNbIINE TEMIIEPATYPHbIE MOMEHTEI.

MoOMEHT OT HEpaBHOMEPHOIO HarpeBa OETOHa MO BBICOTE CEYEHHS MPH PaBHOMEPHOM
HarpeBe OeTOHa MO [UIMHE 3JIEMEHTA, 3a/leJIaHHOTO Ha Omopax OT MOBOPOTa, a TaKXKe B
3aMKHYTBHIX paMaX KOJIBLEBOrO, KBaJIpaTHOTO H MpPSIMOYTOJNBHOrO OYEpPTaHUM, UMEIOIIUX
OJJMHAKOBBIE CEYCHHUS, OTPENEIIOT 110 GopMyJie

M esc = (l) D, (6.49)

r

1
rac ('— — KPUBH3HA OCH 3JICMCHTA OT UBMCHCHUA TEMIICPATYPRI, KOTOPYHO OMPEACNAIOT 110
r
'

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

D ~ XecTKOCTb ce4yeHus, onpenensemas 1o gopmyne (8.33).

6.35 MOMEHT npH OCTHIBAHHUHM OT YCaAKH H TOJ3y4ecTH OeTOoHa OMpeAeNdAloT Mo
dopmyie (6.49), cunTas KpUBU3HY PaBHOH CyMME KPHBH3H OCH 3JIEMEHTA MIPH OCTBIBAHHH OT
ycaku ¥ OT non3yuectu 6etoHa. KpuBHu3Hy OcH 371eMeHTa IIPU OCThIBAaHHH OT YCaJKH 6eToHa
BBIYHCIISIOT 10 popMyie (6.40) 1 oT non3ydectH 6eToHa o popmyie

(l) _ _ 08, -M)) (6.50)
r), D

rae M, u M, — MOMEHTBI, BO3HHKAIOLIHE COOTBETCTBEHHO IIPU KPAaTKOBPEMEHHOM H

JUIMTETILHOM BO3AEHCTBUH TEMIIEPATYPBHI.

Hanbonpuive temnepaTypHble MOMEHTB BO3HHKAIOT MPH MEPBOM KPaTKOBPEMEHHOM
HarpeBe. [Ipy DOBTOPHBIX KpAaTKOBPEMEHHBIX HarpeBax M AJMTEILHOM Harpese
TeMIIEpaTypHble MOMEHTBI MEHBILIE, YeM IIPH IIEPBOM Harpese.

6.36 TemmnepaTypHble MOMEHTBl B COODHBIX XEJIE€300€TOHHBIX JJIEMEHTAaX TEIUIOBBIX
arperaToB 3aBHCAT OT BHJA CThIKa apMaTyphbl H IPOYHOCTH pacTBoOpa B LiBe. TeMneparypHble
MOMEHTEHI B 3IEMEHTaX CO CTHIKOBBIMU HAKJIAAKAMU M3 apMaTyphbi U B LIBE:

C XKECTKMM pacTBOPOM MPOYHOCTHIO, PaBHOM NMpPOYHOCTH OETOHA, TakHe e, KaKk H B
MOHOJIUTHOM 3JIEMEHTE;

C pacTBOPOM IIACTHYHOH KOHCHUCTEHIMH, NPOYHOCTH KOTOPOro B 3 pa3a MEHbLIE
npouHocTd OeToHa, crenyeT yYMEHBIUMTb Ha 15 % ;

C TEMJIOU30JIALHOHHBIM PaCTBOPOM — YMEHbIIHTE Ha 30 %.
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TeMneparypusle MOMEHTBI B DJJIEMEHTaX CO CTHIKAMHM apMarypbl H3 KOCHIHOK H
HaKJIaJOK H3 JIHCTOBOM CTaiM M H3 yrojkoB Ha 50 % MeHbLIe MOMEHTOB B 3jeMeHTe 6e3
CThIKA.

6.37 Ilpu COBMECTHOM BO3IOCHCTBHH YCWIHH OT TeMIEpaTypsl H Harpy3kdH c
YBEJIMYCHHEM HArpy3kM [POMCXOAMT CHHXKCHHE TEMIEPaTYPHBIX YCHIIMHA BCIEACTBHE
Pa3BHTHUA IUTaCTHYECKUX AedopmMarniuit 6eToHa U apMaTyphl. B 3/1eMeHTe, XKECTKO 3aelaHHOM
Ha OINOpax, KOrja MOMEHTBHl OT Harpy3kd W TEMIEpaTypbl CYMMHpPYIOTCS B OMNOPHBIX
CEYCHHUAX, TEMIEpaTypHbIE YCHIMSA BIMAIOT Ha oO0pa3’oBaHHE IMEPBBIX MIACTHYECKUX
IIAPHAPOB, HO 3HaueHHe X CHIKaercs Ha S0 % w3-3a pa3BUTHS IUIACTHYECKHX AehopMaiuit
ckatus 6eToHa M apMaTyphl, HAarPETHIX JIO BHICOKHX TEMIIEpaTyp. Y CHIIHS Npy 0Opa3oBaHHU
NEPBBIX IMJIACTHYECKUX HLIAPHUPOB OYAYT paBHBI

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

rae Mow, M, 1 M; — MOMEHTBI COOTBETCTBEHHO NPH 00pa30BaHUH MEPBBIX MIACTHYECKHX
HIAPHUPOB HA ONOPAX, OT HArPy3KH M TEMIIEPATYPHOI'O BO3ACHCTBUSI.

Jlo ofpazoBaHus MepBbIX IUIACTMYECKHX IIAPHHPOB HAa OINOPaX XECTKO 3a/le/JaHHOrO
3JIEMEHTa B MPOJIETEé MOMEHT OT HArpy3KH CHIDKAeTCs M3-3a 00pa3oBaHMs TeMIEPaTyPHOTO
MOMEHTa Jpyroro 3Haka. Ilocne oOpa3oBaHHA OMOPHBIX TMUIACTHYECKUX LIAPHUPOB
Kene300eTOHHbIH 3/IeMEHT NpeBpallaeTcss B CTAaTHYECKH OINPENEIMMYIO KOHCTPYKHLMIO.
TemneparypHblii MOMEHT B IIpojieTe NpONaJacT, U OCTACTCH TOJbKO MOMEHT OT Harpy3Ku.
IonHnoe paspymieHue 3aeMeHTa MPOUCXOJUT IpU 0Opa30BaHMHM ILIACTHYECKOro IapHHUpa B
CepeiMHE TMpoJjieTa, KOrJa B HarpeTod 10 BBICOKHX TEMIIEpAaTyp apMarype pesko
YBEIMYMBAIOTCA IUTaCTHYECKHE AedopManiuy.

6.38 Pacyer 31aHMil H3 MOHOJMTHOIO JXejle300€ToOHa, MOJABEPracMEBIX BO3ACHCTBHIO
MOBBIIICHHBIX TEXHOJIOTHYECKUX TEMIEpaTyp, CjeAyeT NPOHU3BOAHTb C HCMONb30BaHHEM
cepTUQHIMPOBAHHLIX B PoccHH KOMIBIOTEPHBIX MporpamM, cornacosaHHelx ¢ HUMXKB.
Cornacso CIT 52-103 [7] npocTpaHCTBeHHas  KOHCTPDYKTHBHAs  CHCTeMa  3JaHusd
pacCMaTpMBaeTcs KaK CTAaTHYECKH HeompeneiuMas, cOCTOslas W3 B3aMMOCBA3aHHBIX
HECYIIMX KOHCTPYKTHBHBIX OJJIEMEHTOB, OOECNEYHBAIOUIMX IPOYHOCTL M YCTOHYMBOCTH
3JJaHKs NIPY 3KCILTyaTalluy B YCIOBHAX TEXHOJIOTHYECKOro Harpesa.

7 Pacuer 3jieMeHTOB OETOHHBIX H 2KeJ1€306e TOHHBIX KOHCTPYKUMIi
110 NpeeabHbIM COCTOSHHAM NEPBOi rpynnsbl

Pacyet GeTOHHbBIX 3JIEMEHTOB 110 IIPOYHOCTH

7.1 BeroHHbIE 3/IEMEHTHI PACCYUTHIBAIOT IO MPOYHOCTH Ha AEHCTBHE MPOAOJBHBIX
CKUMAIOIIKHX CHJI H Ha MECTHOE CXKaTue IIpH NOCTOAHHOM HarpeBe H TeMIeparypax BhIIIE
npenenabHO AOMYCTUMBIX [UTA IPHMEHEHH apMarypsi (Tabiuua 5.10).

7.2 PacyerT mo NPOYHOCTH 3JIEMEHTOB OETOHHBIX KOHCTPYKUHH, MOJBEpraroIiuxcs
BO3JICHCTBHIO MNpPOAOJBLHONH CXKHMMAWIIEH CHJIBI M BBICOKHX TEMMEparyp, MHOJKEH
TIPOU3BOAMTHCS JUIsS CEYESHHI, HOPMAJIBHBIX K MX IPOAONIBHON OCH 6€3 ydeTa COpOTHBICHUs
OeToHa pacTAHYTOH 30HBL :

PacueT BHEUEGHTpEHHO CXaTbiX O3JEMEHTOB 6e3 yueTa CONpOTHBJIEHHs OeroHa
pPacTSHYTOH 30HBI INPOM3BOAMTCS, NPHHHUMAS, YTO JOCTHXEHHE NPEACSIbHOrO COCTOSAHHA
XapaKTepH3yeTCs paspylieHHeM cxartoro 6eroHa. ConpoTHBIAECHHE GETOHA CXKATHIO YCIOBHO
NPEACTABRIIAETCA HAPSXKEHUAMH, PABHBIMH Rj, (em, PABHOMEPHO PaCHPEE/ICHHBIMH 110 CXKATOH
30He cedeHHA (pHCYHOK 7.1).
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Pucynok 7.1 ~ Cxema ychiimii H 3mopa HanpsixeHuii B ce4eHHH, HOPMAJILHOM K MPOAO/ILHOI OCH
BHEUEHTPEHHO CKaToro 6eTOHHOro 31eMeNTa, paccCuuTLIBaeMOro 6e3 yuera conpoTHBACHUR
6eToHa pacTAHYTOH 30HBI

7.3 Tlpu pacuere BHELEHTPEHHO CXKAThIX OETOHHBIX 3/IEMEHTOB JO/KEH YYUTHIBATHCS
Cay4adHbIA 3KCUEHTPUCUTET IPOAOABHOH CHUIIBI €4, ONPEAEIAEMBIN COTTIaCHO yKa3aHusiM 4.1.

OKCHEHTPUCHUTET NPOAONBHON CHIIBI €9 OTHOCUTENIBHO LEHTpa THKECTH NMPHBEICHHOTO
CCYCHHS paBEH CYMME OJKCLUEHTPUCHTETOB TpPOAOJBHOM CHILI — ONpelensieMoro H3
CTaTHYECKOTO pacdeTa KOHCTPYKIHHM B ciydaitHoro. CieflyeT y4HuThIBaTh TaKke AehOpMalHU
OT HEpPaBHOMEPHOTo HarpeBa OeTOHa MO BRICOTE CEYEHHUSH, Ompenensembie corjacHo 7.185,
CYMMHpPYsS. MX C JKCUEHTPHCHUTETOM MNpoJiofbHOH cuibl. Ecnm aedopmaunmu OT Harpesa
YMEHBIIAIOT 3KCLIEHTPUCUTET NPOJOILHON CHIIBI, TO YUET X HE IPOU3BOAUTCS.

7.4 Jlns OETOHHBIX BHELIEHTPEHHO CXKATBIX 3MEMEHTOB npu rubkoctu ly/i > 14, nns
NpPSIMOYTOJIBHBIX cedeHHH IpH ly/h > 4 U pacnonoXeHHH NPOAOALHOH COKHMAIOLIEH CHIIbI B
npenenax IMONEPEeYHOro CcedeHHss HeoOXOAMMO YUUTBHIBATh BJIMSHHUE Ha HUX HECYHIYIO
CrocoGHOCTh MPOrHOOB MyTeM YMHOXKEHHA 3HAUEHUS €p Ha KOdQdHUIIHEHT 1.

Pacyer  BHEUEHTPEHHO  CXKATHIX  OETOHHBIX  JJIEMEHTOB,  [IOABEPTAIOMHXCH
PaBHOMEPHOMY W HEPaBHOMEPHOMY HArpeBy I10 BBICOTE CEUEHHS, IPOU3BOAUTCS U3 YCIIOBHS

NS Rh,tem Ab ’ (71)

rae Ryiem — ompenesstior no gopmyne (5.5);
Ap ~— TIIGIALb CEYEHHUS CKATOH 30HBI OETOHA, ONpeie/iseMas 13 YCIIOBHU, UTO €€
LEHTP THKECTH COBNANACT ¢ TOYKOH MPHIIOKEHHS PABHOJACHCTBYIOWIEH BHEIIHHX
cui1. J[ig 3neMeHTOB NPAMOYTOIBHOTO ceueHH A, onpenenseTcs no popmyne

2
A, = bh [1- e/;’"j . 72)

7.5 BHeUueHTpeHHO CKaThie OETOHHBIE TEMEHTHI, B KOTOPHIX 00pa3oBaHHE TPEILUMH He
JOMYCKAIOT MO YCIOBHSM JKCIUTyaTalKH, HE3aBHCUMO OT pacyera No ycnoBuIo (7.1) ZOJKHBI
ObITh TPOBEPEHBI C YYETOM COIIPOTHBIICHUS O€TOHA PAaCTARYTOH 30HbL [N NpsSMOYroabHBIX
CeUeHHMH Takas IMPOBEPKa BEJETCS U3 yC/IOBUSA

N < R, bh
~ 6eyn
h
rae Ry, onpenenstor no gopmyse (5.7);
n — k03¢ pHLUHEHT onpeaenstor no gopmyne (7.17), B KOTOpo# 3HaYeHUS Ny K D BLIMHCIAIOT
no ¢opmynam (7.18 u 7.19) 6e3 yuera apMaTypHl.

) (7.3)
1
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Pacuer keJ1e300e TOHHBIX 3JIEMEHTOB 10 MPOYHOCTH

OcHogHble nonocenus

7.6 Pacuer nmo nmpo4HOCTH Xene300€TOHHBIX 3JIEMEHTOB B YCJIOBHSAX BO3JCHCTBHA
TEMIEPATyphl Ha AEHCTBHE H3rHOAIOIIMX MOMEHTOB, IPOAOJIBLHBIX CHJI (BHELEHTPEHHOE
C)KaTHE UM PacTDHKEHHE) NPOU3BOAAT IS CEYCHHH, HOPMANBLHBIX K HX NPOJONLHOH OCH, Ha
OCHOBE NpeAenabHbIX ycuaui. [IpenenbHble yCUnus B CEYEHHH, HOPMAJIBHOM K MPOAOIBLHOH
OCH JIEMEHTA, ONPEAEIIAIOT HCXOS U3 CIIEAYIOIIHNX IPEAITOCHLIOK:

conpoTHBJIeHHe OeTOHA PacTsHKEHUIO NPUHUMAKOT PaBHBIM HYJIIO;

CONpoTUBNICHHE OETOHA CXKATHIO NPEACTaBISIOT HANpPSXKEHUSMH, PABHBIMH Ry ,.m H
pPaBHOMEPHO pacipeeieHHBIMU IO CKaToH 30He OeToHa;

JehopManuk ¥ HaNpsHKEHWS B apMarype OMpeNensioT B 3aBHCHMOCTH OT BbICOTHI
CXKaTO 30HKI GETOHA;

pacTArMBalOUIMe HaIpsHKECHUS B apMarype NpPHHUMAOT He Oosiee  pacyeTHOro
COMPOTHUBJICHUS PACTKEHUIO R ;

CKHMAIOIIME HampsHkeHHWs B apMaType TNpPHHHMAIOT He Oonee pacyeTHOro

COIIPOTUBIIEHHS CKATHIO Ry, .
7.7 Pacyer mo NpOYHOCTH HOPMAIbHBIX CEYEHUH MPOU3BOAAT B 3aBUCHMOCTH OT

. X
COOTHOIUCHHAA MEXAY 3HAUYCHHUSIMH BBICOTBI CKATOH 30HBI 6eToHa 5 = ‘-I;‘, OoNnpeaAcIACMbIMH
0

M3 COOTBETCTBYIOIIMX YC/IOBHHM pPaBHOBECHS, W TIDaHHYHbIM 3HAYEHHEM OTHOCHTENBLHOM
BBICOTBl CXaTo# 30HBI (g, NPH KOTOPOM MPELEJILHOE . COCTOSIHUE JJIEMEHTa HacTyrnaeT
OJJHOBPEMEHHO € JOCTHXCHHEM B PacTAHYTOH apMaType HanpsHKEHHUs, PABHOTO pac4eTHOMY
CONPOTHUBJICHHIO Ry

3Hauenue &g onpeaensior no popmyine

X 0,8
Fo= R o0 (7.4)
h() 1+ gs.el
Eb.ult
OTtHocutenbHas AedopMalldsa pacTAHYTON apMaryphl IIPH HAIPXKEHUAX, PaBHBIX Ry
R,
Esel = —E‘— . (7.5)

5t

OtHocuTenbHylo AedopManuio cxaroro 6eroHa NpH KpaTKOBPEMEHHOM HarpyXe€HHH
Epuly ¥ HATIPSDKEHHAX, PABHBIX Ry, rem, IPUHUMAIOT PaBHOH &7 110 Tabsuie 5.6.

3HaueHHe £ ONpeessioT B 3aBUCUMOCTH OT KJjlacca apMaTypsbl 1o tabnuue 7.1.
Tabnuua 7.1

Knace Bp1200 K 1400
APMATYDH A240 | A300 | A400 | A500 | BS0O | A540 | A600 | ABOO | A1000 B, 1300 Bp1400| Bp1500 K1500

3HaueHus

S

061 058 | 053 { 049 { 0,50 | 0,62 | 0,43 | 041 0,39 0,37 036 { 030 | 0,33

IIpounocmyb ceuenuti uzzubaemvix 31eMeHMO8

IpoBepky Npo4YHOCTH NPSMOYTONBHOTO CEYEHHUS N3rHOAEMBIX 3JIEMEHTOB (PUCYHOK 7.2)

" X
NpH BO3JEHCTBUY TEMIIEPATYPBI IPOU3BOIAT U3 YCIOBUS NpH ¢ < . <& no popmyne
]

M <Rpemb x(ho-0,5x) + Rsey A's (Bo -a’). (7.6)
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Pucynok 7.2 -~ Cxema ycuiinii M 3Mi0pa HANPsiKEH Uit B CEYEHHH, HOPMAJILHOM K NPOAO/ILHOM O0CH
H3rn6aeMoro xeie306eTOHHOIO JIeMEHTA, NPH pacyeTe €ro N0 NPOYHOCTH

BricoTy ¢xxaToil 30HbI X ONMpPEAENAOT o hopMyne

y SCLT TS , (7.7)

rae M — MOMEHT OT BHEIIHEH Harpy3Kd U TEMIEPATYPHBIX YCHIIHH,
7.9 Jing u3ruGaeMbIX 3J1€EMEHTOB, MMEIOLIMX IIOJKY B CXaTOH 30HE (TaBpOBble H

x
IBYTaBpoBble ceueHus) mpH ¢ < — < g , MPOBEPKY NPOYHOCTH CEYCHHUS ONpPEACHSIOT B
0

3aBHCHMOCTH OT TOJIOKEHHS TPAHHMIBI CKATON 30HBI (PHCYHOK 7.3).
Ecnu rpaHuIia cXaToii 30HbI MPOXONT B MOJIKE, TO CODIIONAETCS YCIOBHE

Rst As < Rb,tem b'f h'f + Rscr A's . (78)

PacueT npoussoast mo dopmysie (7.6), Kak Ul IPAMOYTONBHONO CEYEHUs! IHPHHOH b'y.
Ecnu rpaHuiia Cxaroil 30HbI IpoxXoaut B pebpe, To ycnosue (7.8) He cobnmonaercs, U pacyer
IIPOM3BOJAT IO GOpMyJIe

M S Rpsem b x (ho— 0,5%) + Rpsem{b's— b) ks (ho— 0,5h) + Ree A's (hp- ') (1.9)

BricoTy cxatoit 30Hb1 6€TOHA X ONpeensIoT 110 GopMyne

- R_‘.,AS "RsC;A_: —Rb,lem (b} _b)h.’f
R, b '

x (7.10)

b.rem
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Pucynok 7.3 - Tlonoxenune rpaHuubl CKATO# 30HBI B ceuennn Hirnbaemoro
#eJ1e300€TOHHOI0 3JIEMEHTA

7.10 3naueHue b, BBOAMMOE B pacyeT, NPHHHMAIOT M3 YCIOBHS, YTO LIHpHHA CBeca
IIOJIKH B KaXAYI0 CTOPOHy OT pebpa nomkHa 6bITh He Gonee 1/6 mponera djeMeHTa MpH
HaJIM4HM ToniepeyHbIX pebep uim npu by > 0,1 h — He 6onee MONTOBUHBI PACCTOSIHUS B CBETY
MEeXy NPOJOJbHBIMH pebpaMH.

[Tpu OTCYTCTBHM MonepeyHbIX pebep WM NMpPH PACCTOAHHAX MEXIY HUMH OONBIIHX,
4eM PacCTOSHHS MEXIY MPOAOJIBHBIMHU pebpamu, 1 nipu h’f< 0,1 A npuHUMaeTcs by=6 h'.

[1pH KOHCONBHBIX CBECAX MOJKH:

npu h’y >0,1 h npuHaMaeTcs by=06 hf,

npu 0,05h < h'y< 0,1 h npunumaerca by=3 hf,

npu h'y > 0,05 h CcBeCHI OJKH HE YYHTHIBAIOT.

7.11 Tlpu pacdeTe MO NPOYHOCTH HM3rHOAaEMBIX JEMEHTOB HeOOXOAUMO cobmoparsb
ycnoBue x < &ghyp. B ciiydae Koraa no KOHCTPYKTHBHBIM COOOPaXEHHSM WM 110 pacyeTaM 1o
peaeibHbIM COCTOSHMSM BTOPOH TpYNNbl NJOMaAb pPacTAHYTOH apMarypbl MpHHATA
fonblieii, yeM 3To TpedyeTcs Wit cobmoneHus ycnoBus x < ghp , OMYCKAETCs MpeAeTbHbIHA
u3rubaromuit MoMeHT M onpenensts no ¢opmynam (7.6 u 7.8), NOACTABIAA B HUX 3HAYECHHS
x <¢pho.

3uauenue &g onpeaensor no gopmyine (7.4) u no Tabnuue 7.1.

7.12 Tlpx CHUMMETPHYHOM apMHPOBAHUM M3rHOAEMOro 3JEMEHTa, Koraa Ry As = R'sy
A’s, IPOYHOCTh CEYEHHUS ONpeaesIoT no Gopmyie

M <Ry As(hO'a')- (711)
Ecnau BblupcneHHas 6e3 yueTa cxarodl apmatypsl (A's = 0) BbICOTa CKaTod 30HBI
x < 2a’, To B popmyiy (7.11.) moACTaBNIAIOT BMECTO a' 3Ha4eHHE 0, 5x.
IIpounocme eHeyeHMpeHHO CHCAMbLY INEMEHMOE

7.13 TlpoBepky NpOYHOCTH TNPAMOYTOJBHBIX CEYEHHH BHELEHTPEHHO CXKATBIX
3JIEMEHTOB CleyeT IPOU3BOLUTE H3 YCIIOBHSA
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Ne SRblem b X(ho—O,SX) +Rsc! A'S (h0‘a‘), . (7.12)
rae N — npoJoJibHas CuJjla OT BHEIIHEH Harpy3kH ¥ TeMIepaTypHbIX YCHIIHH.
BricoTty cxaTtoil 30HbI (pHCYHOK 7.4) ONIpERENAIOT
x
mpu &= — <&y
hO
N+ RstAs — RmA:
x= ; (7.13)
Rb,wm
x
mpu &= — >
hO
N+R_A, F-?— -R, A
x= 2R : (7.14)

2R _A
Rb.rem + =t

ho(l'"fk)

PaccTosiHue OT TOYKH NPUJIOKEHUS NTPOJOJBHOH CHIIBI N 110 LEHTPa THXKECTH CeYeHHS
pacTAHYTOH HITH MEHEE CXKATOM apMaTyphbl paBHO

’

h —
e=ey n+ 2(1 +e,; (7.15)
M
ep=—. 7.16
0= (7.16)

3nayenre KodQPUIMEHTa, YYHTHIBAIOIIETO BIUSHUE IIPOJOIBHOTO U3rHbda 3/1eMEHTa Ha
€ro HECYLIYIO CIOCOOHOCTD, ONPEeNeAIOT 110 GOpMyIIe

1
n= I . (7.17)
Ncr
VY CIOBHYIO KPHTHYECKYIO CHIIy ONPEAENAIOT o Gpopmyie
7D
Nep= —5—. (7.18)
lO
N 1
] & o Rb.tcm , /,és
A S S R.A, %
. = A
Rb,temAb A/éb/:
3 !
<= o l
\
R.A, |
1
«
% b

Pucynok 7.4 - Cxema ycuSiHii H 3MI0pa HANPAKEHUH B CEYEHUH, HOPMATLHOM K NPOROJILHOH OCH
BHELEHTPEHHO CIKATOTO Ke1e306eTOHHOr0 3JIEMEHTA, MPH pacyeTe ero no NPoYHOCTH
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7.14 XecTKOCTh %€e1e3006TOHHOTO BJIEMEHTa AOIYCKAeTCs ONPENENsTh o gpopmyie

015E, J

- b +0,7E,J,, 7.19
p(03+3) N

rae J, J; — MOMEHTH HHEPUHMH COOTBETCTBEHHO OETOHHOTO CEUEHHM H CEYECHHUA BCeH
HPOAOJIBHOH apMaTyphbl OTHOCHTEJILHO LIEHTPA TSHKECTH IONEPEYHOrO CEYEHHS
3NIEMEHTA;
Ep, Eg—Moxynu ynpyroctd 6eToHa H apMaTyphl, ONpeacisior no gopmynam (5.9 1 5.18);
@1 ~ K03(QHUHEHT, YIUTHIBAIOIHH BIHAHHE JUTHTEIBHOIO AEHCTBHA Harpy3KH Ha
nporu6 31eMeHTa B IPENEIbLHOM COCTOSIHUH, ONpesiesseTcs no hopMmyiie

Q= 1+A—4—“— , (7.20)
M 1
rae M;, Mj; —- uarubaroniye MOMEHTH BHEIITHUX CHJI OTHOCHTENBHO LIEHTPA TSXKECTH CEYEHHS
pacTIHyTOM (MJIH MEHEe CXKaTOR) apMaTyphl COOTBETCTBEHHO OT ACHCTBHUA
[OTHOM HArpy3KH U OT AEHCTBUA [IOCTOAHHBIX M IUIHTEABHBIX HAIPy30K.
OtHOCHTENPHOE 3HAYEHHE SKCLUEHTPHCHUTETA IPOJOIBHON CHIIbL

Oc = —20—, HO He MeHee 0,3. (7.21)

7.15 TlpomonsHbid u3rud (mporub) 3neMeHTa OT HEPaBHOMEPHOTO BO3JCHCTBUSA
TEMIEPATYpPBI MO BBICOTE CEYEHHS 3IEMEHTA ONPEAEAI0T o Gopmyie
1)
e,=(—— 1518, (7.22)
!

r

1 o
rae (— — Kp¥UBH3HA IIPOAOJILHOM OCH 3JIEMEHTA OT TEMIIEPATYPhl, ONPEACIISACTCS MO
r
1

bopmynam (6.34, 6.38, 6.44, 6.45, 6.47);
lp - pacueTHas JyiMHa snemeHTa (7.17).
7.16 TlpoBepky HpOYHOCTH NPSAMOYTONBHBIX CEHEHUN BHELEHTPEHHO CHKATHIX NEMEHTOB C
apMatypoH, pacnoOK€HHOH y IPOTHBONONOXHBIX B MIOCKOCTH M3THOa CTOPOH CEUYEHHS,

. h !
IPH 3KCLEHTPUCUTETE NPOJOJBHOH CHNIBI €y < 30 u rubkoctu —ho-s 20, npou3BoasaT 1o

dbopmyne
N= 172 (Rbrem Aved + ZRcst As), (723)

TIE Areq ~— NPUBENEHHAS MIOILAE IPAMOYIOJIBHOIO CEYEHHS, ONpesiessiemMas no dpopmyJie
(6.16);
2Rcst As — cyMMa TIpoM3BENEHHH mnowaneil NpORONBHONH apMaryphl, YCTaHABIHBAaEMOi
110 KaX10# CTOpOHE CEYEHMs, Ha pAaCYETHBIE CONPOTUBJIECHHS, ONPEACTISEMBIE B
3aBUCHMOCTH OT Temmnepatyp no ¢popmyne (5.20);
@ — K03 PULHEHT MPOAONBLHOro U3ruda;
¢ — K03 GHUHEHT, YYHTHIBAIOIMHA BIHSHHE HarpeBa Ha NPOROAbHBIA W3ruo. [pu
Temneparype 6eTOHa B HEHTPE TAXKECTH CEUCHHS:
100°C ¢=0,95, 200°C ¢=0,90, 300°C ¢=0,85,
500°C ¢=0,75, 700°C ¢=0,65;
l, — pacueTHas IIHHA 3JIEMEHTA, CM. 7.17.
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Tabnuua 7.2
Io/h . 6-12 16 20
lo/d 5-10 14 17
") 0,90 0,80 0,70

7.17 PacyerHyio JUIMHY [p BHEUEHTPEHHO CXKATOr0 J3JIEMEHTa ONpEeACsoT A
KOHCTPYKUHH C YYeTOM €€ Ne(POpMHPOBAHHOIO COCTOSIHHS NpH HauOoJiee HEBBHITOJHOM s
HaHHOrO 3JIEMEHTAa pACHONOXKEHHH HArpy3Kd, [PUHHMAas BO BHHMAaHHE HEYIpyrue
JaepopMaluy MaTepHaIOB ¥ HAJIMYKME TPEILHUH.

JlonyckaeTca pacdeTHyiO IJIMHY [y 31EMEHTa NOCTOAHHOIO MOMNEPEYHOro CEYEHHUS IO
JUIHHE [ 1py AeHCTBHM NPOAOJIBHOM CHUIIbl NPHHATL PABHOM:

a) AJiA JIEMEHTOB C [IAPHUPHBIM ONMHPaHHEM Ha ABYX KoHuax — 1,0/;

6) #ns 3MEMEHTOB C JKECTKOM 3ajenkoil 6e3 MoBOpOTa OMOPHOTO CEYEHMS HA OITHOM
KOHLIE H HE3aKpETUIEHHbIM APYTUM KOHLIOM (KOHCOJb) — 2,0;

B) JUIS JICMEHTOB C MAPHHPHBIM OMUPaHHEM, HECMEIIAEMbIM Ha OJHOM KOHUE:

C )XECTKOH, 0€3 MOBOPOTA 3aAEITIKOM. ... vvvivvteeiiiiineniaiaaans 0,71,

¢ NOAAT/IMBOM, C OFPaHUYEHHBIM [TOBOPOTOM 3aAETKOH. ............. 0.,9¢;

r) i OJAEMEHTOB € TNOJAT/IMBbIM LIAPHUPHBIM OMMpPAHUEM, JOMNYCKaIOLIUM
OrpaHHYEHHOE CMEILEHHE ONIOPBI Ha OJHOM KOHLE, @ Ha IPYroM KOHLUE:

C XKE€CTKOH, 6€3 MOBOPOTA 3AMETKOM . ....eevrrerrrieeennenaeninnsn, 1,51,

¢ NOAAT/IHBOM, C OTPaHUYECHHBIM MTOBOPOTOM 3aJ€EKOH. ............ 2,0L;

1) IUIsl 3IEMEHTOB C HECMEI[aeMbIMU 33/Ie/IKaMU Ha JBYX KOHIAX:
KECTKHMH, D€3 MIOBOPOTA. ...\t iriieteintenienreanteneenraneraieannenn, 0,51,
[HOAAT/IUBBIMHU, C OTPAHUYCHHBIM MOBOPOTOM...euvretiniinniennnnnnns 0.8;

€) IS SJIEMEHTOB C OrPaHMYEHHO CMENIAEMbIMH 3aJICJIKAMU Ha JBYX KOHLaX:
HKECTKUMH, 0€3 HOBOPOTA. -\ everetteare ettt etaneaenneneanenneneaanans 0,81,
NOAATIIMBLIMH, C OTPAHUYECHHBIM TOBOPOTOM. ..o.vvinieiininineeanen. 1,21

Ipounocme pacmsauymolx 31eMeHmos

7.18 IlpoBepKy NPOYHOCTH KeNe300€TOHHBIX 3AEMEHTOB MPSIMOYTONBHOIO CEYEHHs
NpoBOJAT 10 hopMyJIam:
IIPH UEHTPATBHOM PaCTSHKCHUH:

N S RS! AS.IOI ’ (7'24)

rae As o — IUIOLAAbL BCEH NpOAONbHON apMaTyphl;
NP4 BHEUCHTPEHHOM pacTsHKEHUH U MPOJONLHON CHJE, MNPUIOKEHHOH MEXIy
YCUJIHSIMH B apmatype S u S’ (pucyHok 7.5, a):  °

N e 2Ry A" (hp~a’); (7.25)

N e' <Ry A; (ho—a); (726)
Npy OPOACNBHON CUE, IPHIOKEHHOH 32 NMPEACTaMH PaCCTOAHUA MEXAY YCHIMAMH B
apmarype S u S’ (pucyHok 7.5, 6):

N e ZRpiem b x (hg~0,5x) + Rt As' (hg—a') . (7.27)

O T A o e~ =t

i ek IR R A F 3 - e et L
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BrIcoTy cxxaToil 30HEI ONpeAENIOT 10 Gopmye

R,A-R_A-N
- Sty Sel” s : (728)
R,..b

ecnu x > &g hy, To B ycosue (7.27) nopctaBasior x = &g hy.

Paccrosuue or pactaruparomiel NPOAONBHOR CUIBI IO PaBHOACHCTBYIOMIEH yCHIMil B
apMatype onpenensior no dopmyie (7.15) 6e3 xoadpduumenra #, T.K. HeT JONONHUTEIBHOTO
NIPOJOJIHOTO H3ruba OT pacTAruBaloLIel CHIBL, H 0e3 ¢, .

X

lem

a) ,
- RA /I(A’
Qe Rbo 7N
- = :
<= o I
N |
RﬂAu :
L i Sty st ey A}/
& |
A,% b
6)
o R,lcm A;
— T T == R.A. [
% '/
o Rb,lemAb /{/Ab/,
o = :
L = — j
. -
S |RA :
[ - » 20
-1 AN A% b

@ ~ NpojoAbHas cuia N PUIOKEHA MEX LY PABHOACHCTBYIOWMMM YCuIuit B apmatype S u S';
6 — TO e, 33 NpeAeNaMu PACCTOAHUS MEXIY PABHOLCHCTBYIOLUHMH YCHIKIA B apmaType S 1 §'.

Pucynox 7.5 - Cxema ycunuii 0 3M10pa HANPSIKEHUIT B CEHEHHH, HOPMATEHOM K MPOAOALHON OCH
BHEUEHTPEHHO PACTAHYTOTO Xe/1e306eTOHHOr0 31EMEHTA, NPH PACHETE €ro N0 NPOYHOCTH

IIpoBepka NPOYHOCTH HOPMAJILHbLIX CeYCHU M
Ha ocHoBe JedopMauHoHHOI MogeH

7.19 Tlpu pacyeTe NPOYHOCTH B YCIOBHAX BO3JCHCTBHA TEMIEPATyphbl YCHIHS H
nedopmanuy B CEUEHUH, HOPMATBHOM K NIPONONBHON OCH 3JIEMEHTa, ONPEJENsIOT Ha OCHOBE
nehopMauHOHHOR MOZENH, HCTIONB3Ys YPABHEHHS PABHOBECHS BHEIUHHX CHJ1 H BHYTPEHHHX
YCUIHH B CEYEHHH JEMEHTA C yYeTOM H3MECHEHHA CBOHCTB 6eTOHa M apMatypel OT
BO3JCHCTBHS TEMIEPATYPBI.

OOwme noNoXKEeHHs pacueTa, pacueTHble 3aBHCHMOCTH MEXAY YCHIHAMH H
AeopMaLHAMH, METOAHKA pacyeTa 10 NPOYHOCTH HOPMANbHBIX ceuenuit npuHuMatot no CIT
52-101 [1].

54




CI1 27.13330.2011

beron mo BBICOTE ceueHHMs pa3bMBAIOT Ha OJJEMEHTapHblE YYacTKH C OJWHAKOBO
aedopMHpyEMEIMM CTEPXKHAMH apMatypsl. Jluarpammy aedopMupoBanus 6eToHa Ha cxKaTHe
CTPOST IS CPEXHEH TemmepaTypsl GeToHa CxaToil 30HbI (pucyHok S5.1). Jluarpammy
nepopMHPOBAaHHA apMaTyphl CTPOAT Ul TeMIepaTypsl ee Harpea (pucyHok 5.2). Jlo
MOMEHTa pa3pyLIeHHs COOMONAETCS YCIOBHE DPAaBHOBECHS BHELIHHX CHI M BHYTPEHHHX
YCHIIMH C y4€TOM ILUIOCKOro 1eOpMHpPOBAHUS cedeHHs. MOMEHTHYIO 0Ch YIOGHO BLIOMpPATh
Ha CXKaTo# rpaHu CeYeHHs.

Kpurepuem ucuepnaHus NpPOYHOCTH HOPMAIBHOIO CEYEHMS SBJIAETCS NOCTHXKEHHE
KpaeBoil neopMareii cxaroro 6eToHa ee npefeabHOro 3HAYECHUS £p).

B cXaTeIX KOJIOHHAX IpU YETHIPEXCTOPOHHEM BO3/ICHCTBHH TEMIIEPATYPhI ONPENENIIOT
pacnpelie/ieHHe TEMIIEpaTyp MO CcedeHHI0 KOJMIOHHBL. CedeHue pa3bMBAIOT HA MOJBIE
NpSMOYTONBHHKH € OJMHAKOBOH TeMIepaTypoH HarpeBa, A KOTOPBIX IIPHHHMAIOT
paBHOMEPHOE paclpejieicHue HanpspkeHu#. CTposiT mauarpammbl aeoOpMHpOBaHus GeTOHa
IUIs. TEMIEPaTyphl HATPEBa CEpElMHB! TOJIIMHBl KOKAOr0 yd4acTka OeTOHA M JHarpaMMbl
AedopMHpPOBaHHA apMaTyphl AJ1s TEMIIEPATyphl €€ Harpesa.

3a mpedenbHOe 3HayeHHEe paebOpMallHii YKOPOYEHHS C OJHO3HAYHOH 3MIOpPOH
HanpsokeHHH ¥ aedopManiuil MPUHUMAIOT NpelebHY0 IeOpMalui0 HaUMeHee HarpeToro
6eroHa B ce4eHHH NpPH OJHOPOJHOM HAIPSHKEHHOM COCTOSHHH Epp TPH HYJIEBOW KPHUBH3HE B
CEUYEHHUH.

ITo puarpamme medopMUpOBaHHS AN KXIOTO ydacTKa ONpPENEIsIOT HaNpsHKeHHs B
OeToHe W B apMarype, COOTBETCTBYIOIIME MpeAenbHOH aedopmaunn GeToHa HaWMeHee
HarpeToro y4JacTka.

[1poYHOCTE cedeHHs TpOBEPAETCA U3 ypaBHEHUs PaBHOBECHS.

Pacyer NMPOYHOCTH XKeJ1e300e TOHHBIX 3J1eMEeHTOB
Ha JelicTBHE NOoNnepeYHbIX CHJI

Obuwue nonooicenus

7.20 PacyeT mo NpOYHOCTH KeNe300€TOHHBIX 3EMEHTOB HPU JEHCTBUH MOHEPEYHbIX
CHJI TIpOM3BOJAAT HAa OCHOBE MOJEIM HaKJIOHHBIX cedeHuid. [Ipu pacuere mo Monenu
HaKJIOHHBIX CEYCHHUH NOJDKHBI OBITH 0OecredeHbl MPOYHOCTL JIEMEHTA II0 MOJOCE MEXAY
HAKJIOHHBIMH CEYCHHUSMM U MPOYHOCTH MO HAKJIOHHOMY CEYCHMIO Ha JCHCTBHE IONEpEYHbIX
CHJI, & TAK)Ke POYHOCTH 110 HAKIIOHHOMY CE€UYEHHUIO Ha JAEHCTBHE MOMEHTA.

[IpoyHOCTE 1O HAKJIOHHOM TIOJNOCE XapaKTEpPH3YEeTCs MaKCHMMAJbHBIM 3HAYCHUEM
MOMEPEYHOMN CHIIBI, KOTOPOE MOXET ObITh BOCIIPHHATO HAKJIOHHOHM IOJIOCOH, Haxoseincs
MOJ BO3NCHCTBHEM CKHUMAIOUIMX YCHIHMH BIOJb NOJOCHl M PACTATHBAIOLWIMX YCWIHH OT
nonepeyHoi apMaTypsbl, NepeceKatolliell HaKIOHHYIO nosocy. [Ipy 3ToM mpo4YHOCTL OeTOHa
ONPENIENAIOT 110 CONMPOTHBJIEHHIO OETOHAa OCEBOMY CKATHIO C YYETOM BIIMSHHS CJIOXHOIO
HampsHKEHHOrO COCTOSHUSI B HAKJIOHHOHM HOJIOCE M CPEAHEH TeMmneparype HarpeBa OeToHa
HaKJIOHHOM MOJIOCHI.

7.21 Pacuer no HaKJIOHHOMY CEYEHHMIO Ha JEHCTBHME NOIEPEYHBIX CHJI NIPOM3BOJAT Ha
OCHOBE ypaBHEHHS PaBHOBECHS BHEILIHHUX U BHYTPCHHHX IMOINEPEYHBIX CUJI, NEHCTBYIOIIMX B
HAKJIOHHOM C€YeHHH, C AMMHON MPOEKLHH «C» Ha MPOJOJILHYIO OCh 3jieMeHTa. BHyTpeHHHe
nonepeyHsie CHIbl BKIIOYAOT MONEPEYHYIO CHITY, BOCIPHHAMAEMYI0 6€TOHOM B HaKJIOHHOM
CEYEHHH, U TONMEPEYHYI0 CHJIy, BOCIIPHHHMAEMYIO MEpeceKalollell HAaK/IOHHOE CEYECHHE
nonepeynoil apmarypsl. [Ipu 3TOM mNoOnepeyHble CHIIBI, BOCIPHHHMAEMble OETOHOM H
nonepeyHoi apMaTypo, OnpenessoT 10 CONPOTHBICHUAM G6ETOHA H MONEPEYHOH apMaTyphl
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PacTsDKEHHIO C YYETOM JUIHHBI NPOEKLIMM «C» HAKJIOHHOIO CEYEHHs H MaKCHMAJbHOM
TEMIIEPATYPHI HarpeBa nonepevHoi apMarypsl H 6eToHa.

7.22 PacyeT mo HakJIOHHOMY CEYEHHIO Ha JeHCTBHE MOMEHTA IPOHM3BOJAT Ha OCHOBE
YPaBHEHHS DPaBHOBECHS MOMEHTOB OT BHEIIHHX H BHYTPEHHHX CHJI, ACHCTBYIOLIMX B
HaKJIOHHOM CEYEHHH, C JUIHHOM IPOEKIHHU «C» Ha NMPOLOJIBHYIO OCh 3leMeHTa. MOMEHTHI OT
BHYTPEHHHX CHJI BKJIIOYAOT MOMEHT, BOCHIPHHHMAEMBIH NEPECEKAIOIEH HAKIOHHOE CEUeHHE
NpOJONBHON pacTAHYTOM apMaTypod, H MOMEHT, BOCIPUHHMAEeMblil nepecekaromeit
HaKIOHHOE CeYeHHe IONMEPEYHO apMarypoil. IIpH 3TOM MOMEHTbI, BOCIIDHHHMAEMBIE
NPOAONLHON M NONEepeyHOR apMaTypoi, OnpelensioT MO CONPOTHBACHUAM NPONONBHOR M
TIOTNIEPEYHOM apMaTypbl paCTSHKEHHIO, C Y4€TOM JUIHHBI IIPOEKLHMH «C» HAKIIOHHOTO CEYEHHUA H
TEMIIEPATyphl HarpeBa NpOAOJBLHOH apMarypbl W MaKCHMaJIbHOH TeMIepaTypbl HarpeBa
TIOTIEPEYHOM apMaTyphl.

Pacuem xcenezobemonnvix anemenmos no nonoce MeJICOy HAKAOHHBIMU CeYeHUAMU

7.23 Pacuer u3rnbGaeMbIX Kene300eTOHHBIX 3JIEMEHTOB 1o OETOHHOM MoJsioce Mexay
HAKJIOHHBIMH CEYEHUSAMH MPOU3BOJAT U3 YCIOBHA

Q < (PbRbtembhO, (729)
rae Q — NonepeyHas CUiIa B HOPMATBHOM CEYeHHH dEMEHTa; Koo dULHeEHT @) = 0,3.

Pacuem odicene306emonnvix 3n1emenmos no HAKI0HHLIM CeYeHUAM Ha Oeticmaue
nonepevrubix cui

7.24 PacyeT u3rubaeMpIX 3JIEMEHTOB IO MPOYHOCTH B HAaKJIIOHHOM CEYE€HUH (PHCYHOK
7.4) NPOU3BOAAT U3 YCIIOBHS

Q<O+ Qsw (7.30)

rae Q — nonepeyHas cujia B HAKJIOHHOM CEYEHHH € JJTMHHON NPOEKLHH «C» Ha NPOJOJIbHYIO
OCh 3JIeMEHTa, PaclOIOKEHHYIO M0 OIHY CTOPOHY OT PaCCMaTPHBAaEMOTro
HAKJIOHHOTO CeYeHHUs.
Qp — nonepeyHas Cujia, BOCIpUHUMaeMasi 6ETOHOM B HAKJIOHHOM CE€4EHUH, onpeesseMas
no dopmyne

bh;
sz (obZRbn 0 , (731)

c

HO NpHHUMaIOT He 6onee 2,5R,, bhyn He MeHee 0,5Rp, b ho; ¢p =1,5.
PacueTHoe conpoTuBiieHre 6€TOHA PaCTKEHHUIO Ry, onpeenstoT no ¢popmyne (5.7).
Qsw — TIONEpeYHas CHJa, BOCIIPHHMMAacMas IONEPEYHOR apMaTypoil B HaKJIOHHOM

CEUCHUH, OMpeeseMas no popmyJe

Osw = Psw qsw €, (7.32)
rae ¢s, =0,75 1 ycuixe B NONEPEdHOH apMaType Ha €IMHHIY JUTMHBI 3JIEMEHTa
R.,A,
qsw = SWET Tyw . (7.33)

s

w
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Pacuer npoM3BomAT WA pAla pachmoNONKEHHBIX 10 JUIMHE 3JIEMEHTa HAKIOHHBIX
CeueHHM Mpu Hauboyee omacHOW IIMHE MPOEKUMH HAKIOHHOIO CEYEHHS «C», KOTOpYIO
OPUHUMAIOT HE MEHee hy 1 He boiee 2hy.

F /q . b|f
. RN Vi
> —— ,/_ T
Sw Sw | Siv // N — Y / = —
// N /;/watA we. N /,A —
I S |, AT —
Cs T—') l—b—l L
t,°C
AN N N
Q = Qmax-q¢-F
\\ ‘
Qmax Smopa Q ?

Pucynok 7.6 —Cxema ycunnii B HAKJIOHHOM CedeHHH /1eMEHTa ¢ XOMYTAMU NPH pacuyeTe Ha aeiicTeHe
nonepeyYHbIX CHA

7.25 JlonyckaeTcs TNPOM3BOAMTH pacueT HAKIOHHBIX CEYEHHH, He paccMaTpHBas
HaKJIOHHBIE CEYEHMs TIPH ONpEICICHHH IONEPEYHOH CHIIbI OT BHENIHEH HArpy3k, H3

YCAOBHSA
Q1 < Qv + Oswi » (7.34)
rac Q/ — nonepeéyHasd Cujia, B HOpMaJIbHOM CCUYCHHUH, HE pacCMaTpuBacMast oT BHelIHeH
Harpys3KH;
Op1 =05 Rou b ho ; (7.35)
Qswi = gsw ho - C(7.36)

[Ipu pacronoxeHUH HOPMAITBHOTO CEYEHHS, B KOTOPOM YUHTBIBAIOT MONEPEUHYIO CHITY
Q; BONM3M OMOpbl HA PAacCTOSHUHM a MeHee 2,5hp, pacueT U3 ycnoBuA (7.34) npou3BOOAT,
yMHOXas 3HayeHus Qp;, onpenengemoe no gopmyie (7.35), Ha ko3pbuuueHt 2,5 hy/a, Ho
NpUHUMAIOT 3HaueHHe Q) He 6onee (2,5Rpbhy). Ilpn pacnonoxeHUd HOPMAIBHOIO CEYEHHUS,
B KOTOPOM YYHTHIBAIOT MOMNEpeYHyI0 CHily (J;, Ha PACCTOSHHHU a MEHee hj, pacyeT U3 YCIIOBUS
(7.34) npousBoIAT, yYMHOXas 3HaueHus (., onperensemoe no ¢opmyne (7.36), Ha
ko3pduument a/h, . IlonepeuHyro apMaTypy YYWTHIBAIOT B pacuyere, eciiM coOsoaaeTcs

yCJIOBHE
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gsw 2 0,25Rp bhy . (7.37)

MoXHO y4HTHIBaTh NONEPEYHYIO apMATYPY U NPH HEBBIIOMHEHHH 3TOTO YCJIOBHA, €CIH
B ycnoBuH (7.30) npuHUMaTh '

Or =402 hj gsu/c. (7.38)

~ 7] g s
Hlar nonepe4Ho# apMaTypsl, yYUTHIBAEMBIH B pacueTe, —~ INOKEH ObITh He GoJibILe

0
3HAYCHHUA

s w.max_ __ lebho
hy )

(7.39)

Ilpu oTcyTcTBHHM mnONEepeyHOH apMaTrypsl WM HapymieHWH YKa3aHHBIX BBIILE
TpeboBaHuH pacyeT Mpou3BoIAT U3 ycinoBHs (7.30) unu (7.34), npunumas ycunus Qy, HIH

Osw1 paBHbIMH Hymo. [lomepeyHas apmarypa JO/DKHAa OTBEYaTh KOHCTPYKTHBHBIM
TpeOOBaHHAM.

Pacuem xcenezobemonnvix 3nemenmos no HaAKAOHHbIM CeYeHUAM
Ha oelicmeue MOMEHMO8

7.26 Pacuer xesne300eTOHHBIX JJIEMEHTOB 10 HAKIOHHBIM CEUYEHHAIM Ha JAcHcTBHE
MOMEHTOB (pPHUCYHOK 7.7) IPOH3BOJAT U3 YCIOBHS

M< M +M,,, . (7.40)

rae M — MOMEHT B HAKJIOHHOM CEYEHHH C JUIMHHOM IpOEKUHH ¢ Ha NMPOAOJIBHYIO OCh
3JIEMEHTA, OTIpEIENIEMBIit OT BCeX BHEIIHUX CHIJI, PACTIOJIOKEHHBIX 10 OJJHY CTOPOHY
OT paccMaTpHBAaEMOro HAKJIOHHOTO CEYeHHH, OTHOCHTENBHO KOHIA HaKJIOHHOro
ceyeHus (Touyka (), MPOTHBONOJIOXHOTO KOHIly, Y KOTOpOro pacrojaraercs
npoBepsieMasi MPOJIOJIbHAs apMaTypa, UCIbITHIBAIOIAsS PacTAKEHHE OT MOMEHTa B

HAaKJIOHHOM CC€YCHHH, IPH 3TOM YYHTBIBAIOT HanboJsiee onacHoe 3arpyXx¢€Hue B
npeaeaax HAaKIIOHHOI0 CCUCHHS

M; — MOMeHT, BOCTIpHHHMAaEMBIH IIPOJIOJIEHON apMaTypoi, rnepecekarollend HakJI0OHHOe
ceyeHHe, OTHOCUTENILHO NPOTHBOMONIOXHOTO KOHIIA HAKJIOHHOTO cedeHus (Touka 0)

M; = Nz, (7.41)
€ Zs— IJIe40 BHYTPEHHEH Naphbl CUII; IONYCKAeTCs IPHHUMATD
2 = 0,9 (7.42)
Ycunue B MpoJosHOR pacTAHYTOH apMaType

N; = thAs (743)
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B 30He ankepoBkH N; onpeensior no dopmyie (9.4).

MomenT ans monepeuHoit apMaTypbl, HOPMaNBHOH K NpPOONBHOH OCH 3JIeMEHTa,
ONPENENSIOT 0 GopMyIie

M, =0,5 Qs c. : (7.44)
Ycunue B nonepevHoit apmarype pasHo

O = dsw C, - (745)

TAC gsw — OMPENCIAIOT C yueToM opmystel (7.37);

¢~ NPHHUMAIOT B IpeAenax ot hg 10 2hy.

JomyckaeTcs npoH3BOAMTE PacyeT HAKIOHHMIX CEYCHHH, NpUHUMas B ycioBuu (7.40)
MOMEHT M B HAaKJIOHHOM CEYEHHH NpPH JUTHHE NPOEKUHMH ¢ Ha IPOJIOJIBHYIO OCh 3JIEMEHTA,
PaBHOH 2ho, a MOMEHT M, , paBHbiit 0,5, h] .

Pacuer npousBonuTes i HaKJIOHHBIX ceyeHwit, PacrioIOXEHHBIX 110 UTMHE 37IEMEHTA
Ha €TO KOHLEBBIX y4aCTKaX M B MeCTaXx OOpBIBA NPOJOJIBHOI apMaTypbl, pH Haubonee
OMacHOH JUIMHE NPOECKUMH HAKIOHHOIO CEYeHHs c, OPHHUMAEMOH B YKa3aHHBIX BBIlIE
npenenax. [Ipu orcyreTBun nonepeunoi apMatypel pacyeT HaKIOHHBIX CCYEHHI IPOU3BOAAT
H3 yciaoBus (7.40), NpHHUMas MOMEHT B HAKJIOHHOM CEYeHHH NpH JNIHHE MPOEKIHH ¢ Ha
NPOJONBHYIO OCh dnieMenTa M = 2k, a MomeHT M, = 0.

ai
\ A —
[TTITIT e
— ]
No  »q
Sw Sw | Sw e [ E L © / = —
L & ]
thst “,_
— —
— ] b l
\ 1L 111/
Smopa M M=Qy-qy*2-Fa:

Pucynox 7.7 - CxeMa ycuiHii B HAKIIOHHOM CeYeHUH 3JIEMEHTA C XOMYTAMH NpH pacuere
Ha aelicTBHE MOMeEHTA

59




|
l

CIl 27.13330.2011

Pacuyer sxe1e306eTOHHBIX 3JIEMEHTOB HA MECTHOE CHKATHE
Obwue nonoxcenus

7.27 Pacyet xkene300€TOHHBIX 3NEMEHTOB Ha MECTHOE CKaTHe (CMATHE) NMPOM3BOIAT
TIpH DEHCTBHM CKMMAIOLIEH CHIIbI, TIPHIOKEHHON HA OTPAHUYEHHON IUIOWIATH HOPMATBHO K
IIOBEPXHOCTH  Xeae300€TOHHOro  3meMeHrta. [lpy 3TOM  YYHTHIBAIOT MOBBILIEHHOE
COMPOTHBJIEHHE CXKATHIO GETOHA B MpeIENax IPy30BOi Momany (IIOMWANH CMATHA) 3a Cyer
00BEMHOr0 HaNpPsHKEHHOTO COCTOSHHS O€TOHA MO TPY30BOH NOIIANBIO, 3aBHCALICE OT
pacnosoXeHUs rPy30BOH IUIOIIAAN Ha NOBEPXHOCTH 3JIEMEHTa, ~
[lpy Han¥yuu KOCBEHHOH apMarypel B 30HE€ MECTHOTO CXAaTHA YYHTHIBAIOT
JIOTIOJTHUTEIBHOE MOBBIIIEHHE CONMPOTHBICHHUS CXaTHIO O€TOHA IOJ I'Py30BOH MJIOMIAABIO 3a
CYET CONPOTURIIEHUS KOCBEHHOH apMaTypBhlL.

Pacuem anemenmoe na mecmuoe cocamue npu omcymcmeuu
KOCGeHHOU apmamypbi

7.28 PacyeT 371eMEHTOB Ha MECTHOE CIKAaTHE NPH OTCYTCTBHH KOCBEHHOH apMaryphl
(pHCYHOK 7.8) IpOH3BOIAT U3 YCIOBUS

N 2w Ry jok Abiok » ‘ . (7.46)

rae N — MecTHas CXHMarolias CHJia OT BHEIIHER HATPy3KH;
Ap jok — TUIOILAAb IPUIOXKEHUS CKUMAIOLIEH CHITBI (TII0LAaAb CMATHS);
Ry jok — pacuETHOE CONMPOTHBIIEHHE OETOHA CKATUIO MTPH MECTHOM JIEHCTBHH CXXHUMarolel
CHUJIBI,
¥ — Kko3QduuvedT, npuHuMaembii paBHbiM 1,0 npu paBHomepHom “ 0,75 mnpu
HEpAaBHOMEPHOM  pacIIpeeieHHH MECTHOH HArpy3KH I10 IUIOMAAH CMSTHS.
3HaueHue Ry, j,; OTpenesioT no popmyne

Rp, 10k = O Rp,rem (7.47)

rae Ry em — Onpenensior no ¢opmye (5.5), npuHumas KOdPPUIHEHT y, Mo Tabnuue 5.3 B
3aBUCHUMOCTH OT cpeJHeHd TeMmepaTrypbl O€TOHa IUIOILAAM CMATHA MPH CXEME
NIpHJIOXKEHUs Harpy3kH 1o (pucyHky 7.8 a, 6, B), M B 3aBHCHMOCTH OT
TeMrepaTypbl OeToHa Haubonee HarpeToi rpaHH IUIOIAAK CMSTHS MO CXEMeE
(pucysok 7.8, 1, 1, €);

@p — K03 hULHEHT, onpeienseMblii 1o Gopmyite

¢p=08 [—, (7.48)

HO NPUHKMAEMBIH He Goee 2,5 U He menee 1,0.

B dopmyne (7.48): Apmaxr — MAKCHMaJbHAs pacyeTHas [UIOILAAb, HMEIOWIAS TOT XK€
LEHTP TSAKECTH, YTO M TUIOMAADL Apjoc, U TPAHULBI PACUETHOH IUIOWIAAH A moy OTCTOAT OT
KaXI0H CTOPOHBI IIOIIAAH Ap joc HA PACCTOAHHH, PABHOM COOTBETCTBYIOILEMY pasMepy 3THX
CTOpOH (pucyHOK 7.8).
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@ — BN OT KPaeB IEMEHTA; 6 ~ 10 BCEH LIMPHHE JNEMEHTA; ¢ — Y kpas (TOpud) 3NeMEHTa 110 BCeH ero IWHpHHE; & ~
Ha YTy JN1€MEHTa; 0 — y OAHOTO Kpast 3€MeHTa; e — BOANHIM OAHOrO Kpasi 3M1EMCHTa; | — NIEMEHT, Ha KOTOPbI o J
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UCHTD TAXECTH MNOIWANCH Ap s H Apmaxs 5 — MHHHMALHAA 30H2 APMHPOBAHMA CETKAMH, 1pK KOTOPO#H KOCBEHHOE

ApMHUPOBAHME YHHTBIBAETCA B pacuere

Pucynok 7.8 - Cxembl 191 pacyeTa 21eMEHTOB HAa MECTHO® CHKATHE NpU pacnoiokesuu b
MECTHOH Harpy3ku ’ E
Pacuem snemenmoe na mecmuoe cocamue NpU HATUYUU KOCBEHHOU apMamypbl

7.29 PacuyeT 31eMEHTOB Ha MECTHOE CXKATHE TIPH HATHYHH KOCBEHHOM apMartypsl B BHJE
CBapHBIX CETOK NPOH3BOAAT U3 YCIOBHA

N <y Ry 1ok Abtoks (7.49)

rae Rps,iok ~ IPUBEAEHHOE PACYETHOE COMPOTHBIIEHHE GETOHA CKATHIO C Y4€TOM KOCBEHHOM
apMaTypel B 30He MECTHOTO CKaTH$, ONpe/iesiseMoe 1o Gopmyrie

Rbs,lok = Rh,lok +2 Ds.xy Rs,xy Hs.xy s (750)

Ps.xy — KOID(HIHEHT, ONpenenseMsli TIo popmyste
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Abp.locef — TIIOIATDH, 3AKIIFOYEHHAA BHYTPH KOHTYpa CETOK KOCBEHHOIO apMHPOBaHH,
CYUTas II0 HX KpaifHUM CTEpXKHAM;
Rsxy — pacyeTHOE COMPOTUBICHHE PACTHKEHHIO KOCBEHHOH apMarypel, onpeesseMoe
no ¢opmyie (5.15);
Us,xy — KOOPHUIIHEHT KOCBEHHOTO apMHPOBaHHs, OTIpeieNseMblii o Gopmyne

nA,l + n,A.l
Hsxy = ' ; (7.52)
Ab,loc,efs

Ny, Asxo [y — COOTBETCTBEHHO 9HCJIO CTEPXKHEH, IIJIOMIAAh CEYEHMS U JJINHA CTEPXKHS CETKH,
CYMUTAas B OCAX KPaHHUX CTEP>KHEH B HallpaBICHUH X
ny, Asy, Iy = TO K€, B HalpaBJICHHH Y,
§ — IIar CETOK KOCBEHHOI0 apMHPOBAHHA.

3HayeHHe MECTHON CHKUMAOLICH CHIIBI, BOCHPHHHUMAEMOH JJIEMEHTOM C KOCBEHHBIM
apMHpOBaHHeM (TpaBas 4acTh YCI0BHS 7.49), npuAMMaiOT He OoJiee YABOCHHOIO 3HA4Y€HHS
MECTHOH CKMUMalOIed CHIIBI, BOCTIPHHUMAEMOil 3jIeMeHTOM 0€3 KOCBEHHOTO apMHpPOBaHHSA
(npaBas 4acTb ycsioBus 7.46).

Pacuer kes1e300eTOHHBIX 3JIEMEHTOB Ha npoaaB;JiHBaHHeE

Obwue nonrosxcenus

7.30 Pacuer Ha nponaBnMBaHHE IPOH3BOAAT I TLIOCKHX XKeJe300€TOHHbBIX JIEMEHTOB
(MIYT) 1np4d  OedcTBHM Ha HUX (HOPM&IBHO K IUIOCKOCTH 3JIEMEHTA) MECTHBIX,
KOHUEHTPHPOBAHHO MPHJIOKECHHBIX YCHIUH B BUAE COCPEIOTOYCHHBIX CHJIBI U M3rHOaOEro
MOMCHTA.

[lpu pacuere Ha MpoAaBIMBAHHME PAaCCMATPUBAIOT pacyeTHOE IMOMNEPEYHOE CEYEHHE,
pacnoioXeHHoe BOKPYr 30HBI Mepelayd YCHIMH Ha 3/MeMeHT Ha pacctosHun 0,5 hy
HOpPMaJIbHO K €ro MpOACJIbHOH OCH, MO NOBEPXHOCTH KOTOPOIO AEHCTBYIOT KacaTelbHBIE
YCHJIMA OT COCPEOTOYEHHOM CHIIBI M N3rHOaIoLIEr0 MOMEHTA.

JledcTByIOUmMEe KacaTeIbHBIE YCHAMS IO IUIOMIAJAH pPACYETHOrO [TONEPEYHOro
CEeYeHHUs MO/KHBI OBITH BOCHPHHATHI OETOHOM C COMPOTHBIEHHMEM OETOHA OCEBOMY
pacTsixeHuo Ry, W pacnonoxkeHHOH Mo o0e CTOPOHBI OT PacdeTHOTO MNOMEpPEeYHOro
ceueHus Ha paccTosHUH 0,5hp monmepeyHol apMaTypoi ¢ CONPOTHBJICHHEM MONEPEYHOH
apMaTypbl pacTHKEHHIO Ry,

[lpu neiicTBUM COCPEJOTOYEHHOH CHJIBI KacaTebHbIE YCHJIHS, BOCHPHHHMaeMble
OETOHOM W apMaTypoii, NPHHUMAIOT PaBHOMEDHO paclpeAejCHHBIMH [0 BCEH MIOLIAAH
pacyeTHoro momnepeynoro cedeHus. [Ipu fedcTBUM H3rubaroimiero MOMEHTa KacaTesbHbIE
YCUIIUS, BOCIpUHMMaeMble OGETOHOM M IIONEPEYHOH apMaTypoi, NPHHHUMAIOT JHMHEHHO
MEHSIOIMMHUCS 110 AJIMHE pAcyeTHOro IONEPEYHOro CEYEHUS B HANpaBiCHHM ACHCTBUSA
MOMEHTA ¢ MaKCHMaJbHBIMH KacaTeNbHbIMH YCHUIHAMH MPOTUBOIONOXHOIO 3HaKa y KpaeB
pacyeTHOr0 NONEPEeYHOro CEYEHHs! B 3TOM HaIPaBJICHHH.
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PacueTHsIi KOHTYp [OIEPEYHOr0 CEYEHHS IPHHHAMAIOT:
IpH pPacmoNOKEHHH IUIOMANKH Tepeladd Harpy3Kd BHYTPH IUIOCKOTO 3JIEMEHTa —
3aMKHYTBIM H PacloNOXeHHBIM BOKPYT ILIOIIA/IKH Nepeiayl Harpy3ku (PHCYHOK 7.9, a);

7. Y] Y,
\ AN _
1 hy/2 3
\ o
Neoo 3 < /YT A2
X 4 J X(X)
4
N/ H7Y, /]
X 4 -
g \
7 = ‘ £ ] Y
Xa 2 L |
Lx

X))

J‘/

a — NI0LAAKA NPHIIOKEHHA HArPY3KH BHYTPK [LUIOCKOTO NEMENTE; 6, 6 — TO XKE, ¥ KPaA IIOCKOI0 YIEMEHTA; 2 ~ NpH

KPECTOOGPA3HOM PacrionoKeHUH NOTIEpEHOH apMaTypsl; / — MUIOWARL NPUIIOKEHUS HArPY3KH; 2 ~ pacuerHbli

KOHTYP NONEPEYHOro CeyeHHs; 2' — BTOPOH BAPUAHT PACMONOKEHUA PACHETHOTO KOHTYPA; 3 — UCHTpP TAXKECTH

PACUETHOrO KOHTYpA (MECTO MEPECEHCHHA OCeH X\ u ¥i; 4 — UEHTD TAKECTH MIOWALKH IIPHIOKCHHA HATPYIKH

(MecTo nepeceuerns oceil X u Y); 5 — nonepeunas apmatypa; 6 — KOHTYpP PACYETHOTO MNOTEPEHHOrO ceueHUs bes
y4eTa B pacuere fonepeqHoi apMatypet; 7 — rpatuua (kpai) niockoro eMenta

Pucynoxk 7.9 - CxemMa pacueTHbIX KOHTYPOB MONEPEUHOI0 CeHeHUR NPU NPOAABIHBAHHH
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IIPH paCIO/IOKEHUH TUIOLIAJKH Mepefayd Harpy3kd Yy Kpasd HWIH Yrja IUIOCKOro
JJIEMEHTa — B BHUAC JBYX BapHaHTOB: 3aMKHYTBIM H pacMOJIOXCHHBIM BOKDYF IJIOIIAAKH
nepeayd Harpy3kd M HE3aMKHYTBIM, CIIEAYIOLIMM OT KpaeB IIOCKOTO 3JIEMEHTa (PUCYHOK
7.9 6, B). B sToM ciyyae y4MTHIBAIOT HAaHMEHBLIYIO HECYIIYIO CMOCOGHOCTH NpH ABYX
BapUaHTaX PacrooKEHUsA paCYETHOTO KOHTYPA MOMEPEeYHOro CEYEHHUS.

[Ipu pacnonoxeHuH NONepeyHoil apMaTypbl HE PaBHOMEPHO MO KOHTYPY PacyeTHOro
NIONIEPEYHOIO CEYEHHS, a COCPENOTOYEHHO Yy Oced IUIOWAAKH nepeayd Harpysku
(xpecTooOpa3Hoe pacnojioXeHHe MONEPEYHOH apMaTypbl) pacueTHBIH KOHTYP MONEPEYHOro
ceyeHHs OeTOHa NPHHHMAIOT PACMOJIOKEHHBIM MO JHArOHAJIBHBIM JIHHUAM, CIEAYIOIUM OT
Kpas pacloloXeHHs NoNepeyHoN apMaTypbl (PUCYHOK 7.9, T).

[lpn neiictBuu MOMeHTa M B MecTe MPHIOKEHHS COCPENOTOYEHHOH Harpysku
NIOJIOBUHY 3TOTO MOMEHTa Yy4YHTHIBAIOT IIPH pacyeTe Ha MPOAABIMBAHHKE, a APYTYIO MOJIOBHHY
YUUTBIBAIOT MPH pacueTe MO HOPMaJbHBIM CEYEHHSIM IO LIMPHHE CEYEHHs, BKIIOYAlOlEH
WIMPHHY TUIOIIAAKM [epeflayd Harpy3Kd M BBICOTY CEYEHHS IIOCKOTO JJIeMEHTa Mo obe
CTOPOHBI OT IJIOIIAJKH NIepeayH Harpy3KH.

[Ipy neiicTBHHM cOCPElOTOYEHHBIX MOMEHTOB M CHIIBI, B YCJOBHSAX HNpPOYHOCTH
COOTHOILIEHHE MEXIY ACHCTBYIOILMMH COCPEAOTOYEHHBIMH MOMEHTAMH, YYUTHIBAEMbIMH MPH
IPOJABIMBAHUH, M MpeleSbHBIM MOMEHTOM NPUHHMAIOT He 6oJee COOTHOILEHHS MEXIY
AEHCTBYIOLLNM COCPENOTOYEHHBIM H MPEACIbHBIM YCHITHAMH.

Pacuem snemenmos b6e3 nonepedHoli apmamypul Ha NPOOAGIUCAHUE
npu 0etcmeuu cocpedomoyeHHOU Culbl

7.31 Pacuer 3neMenTOB 6€3 MomnepeyHOU apMaTyphl Ha NPOAABIMBAaHHE NPU JECHCTBUU
COCPEIOTOYEHHOU CHJIbI TPOU3BOIAT M3 YCJIOBHS, B KOTOPOM COCPEAOTOYEHHAs CHja OT
BHEIIHEH HArpy3kd JO0/DKHAa ObITh MEHBIIE MM pPaBHa MpPEAENbHOMY  YCHIIHIO,
BOCIIPUHUMaEeMOMY GETOHOM

Fy < Ron Ap, (7.53)

rae Ry, — NPOYHOCTh OETOHA Ha PacTHKEHHUE, ONPEENAIoT o GopmyJie (5.7) B 3aBUCHMOCTH
OT Cpe/iHell TeMnepaTyph! IIOIAaAH KOHTYpa paCYeTHOrO MOIEPEYHOrO CEYEHHUS,;
Ap— IJIOM@AL PACYETHOIO MOMEPEYHOIO CEYEHMd, PACIONOXKEHHOI0 Ha pPacCTOSHHH
0,5hp oT rpaHuubl MIOLIALM IIPHUIIOKEHHS COCPEAOTOUEHHOH CHIIBI F' (pHCYHOK
7.10).
[Inomans A, onpenensior 1o gpopmyie

Ap=uhy, (7.54)

rae u — IEPUMETP KOHTYpa pacy€THOrO MONEPEYHOTO CEUCHMUS,
hy — npuBenieHHas paboyas BbicoTa cedeHus hy = 0,5(hg, + hyp));
hox 1 hg, — paboyas BbICOTa CEUEHHS JUIS HPOAOJILHON apMaTypbl, PaCnoJIOKEHHOMH B
HanpaBJieHHH oce X u Y.
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I — pacuerHoe nonepedtoe cedeHue; 2 — KOHTYP PacCHETHOTO NONEPEUHOTO CEYCHHA!
3 — KOHTYP MIOWANKH MPHIOKEHHS HArPY3KH

Pucynok 7.10 - Cxema ans pacyera xene300eTOHRO# nauTLI Ha npoAasanBarue 6€3 nonepevHoi
apMaTypbl NpH TEMNEPATYPHOM BO3AEHCTBHH CHU3Y MIHTBI

Pacuem anemenmoe ¢ nonepeunoii apmamypoii
HA NPOOAsUEarUe NPU 0eticmeuY CoCPe0OMOYEHHOU CUNbL

7.32 Pacuer 31MeMEHTOB C MONEPEYHOH apMaTypol Ha NPOAABIUBAHUE NPU NEHCTBUH
COCpENOTOYEHHOMH CHbl (PUCYHOK 7.11) IPOH3BOAAT H3 YCIIOBUSA

rae Fy, — IPeAeNbHOE YCHIIHE, BOCIPHHHMAEMOE MOMEpPeyHOH apMaTypoH IpH

NpOAAaBINBAHHH,
F), — npeneabHoe ycuie, BOCIIpuHUMaeMoe GETOHOM, onpeneiseMoe cornacHo (7.53).
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{ — pacyeTHoe MoNePeYHOE CeYeHme; 2 — KOHTYP PACYETHOTO NONEPEUHOTO CEYEHNA; 3 ~ IPaHHUA 30HBI, B npenenax
KOTOPOH y4uTLIBACTCA NOTIEpEYHad apMaTypa; 4 — KOHTYp PacuETHOTO NONEPEHHOTO Cedenns Ge3 yueTa B pacuere
MONEPEUHOH apMaTyphl; 5 — KOHTYP MIOWAAKH NPHIOKEHUA HArPy3KH

Pucynok 7.11 ~ Cxema Ans pacueTa Ha NPOABJIHBAHHE XKe1e306eTOHHON NAUTBI ¢ BePTHKAJIbHOH !
PABHOMEPHO pacnpee/IeHHOMH NoNepeHof apMaTypO#i NPH TeMNEPATYPHOM BO3AEHCTBHH CHH3Y NIHTDHI

'

VYeunue Fy,, BOCHPUHAMAEMOE MONEPEYHOH apMaTtypoH, HOpPMaJBHOM K [POAOJILHOM
OCH 3JIEMEHTA M DaCNONOKEHHOH PaBHOMEDHO BJIONh KOHTYypa PacyeTHOIO IMONEPEedHOro
CEYCHHMS, ONpeeIFIoT o hopMyJie

Fyw = 0,8g50u , (7.56)

€ gsw — YCHIHE B NONEPEYHOM apMaType Ha €AMHHIlY JUIHHBI KOHTYpa PacyeTHOro
TIONEPEYHOro CEYEHHs, PAaCcII0IOXKEHHOH B nipenenax paccrosuus 0,50y no obe
CTOPOHBI OT KOHTYpPa Pac4e€THOTO CEYEHHS
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R, A,
e 7.57
S (7.57)

w

A

qsw

rae R;,, - omnpenenstor mo popmysne (5.15);

A, — IUIOIIAJL CEYEHHS MONEPEYHOM apMaTyphbl € ILAroM §,, PachoJIOKEHHOH B
npenenax paccrosuust 0,549 mo obe CTOPOHBI OT KOHTYpa pPacyeTHOro
NONEPEYHOrO CEYCHHS;

u — MNEpUMETP KOHTYpa pacyeTHOrO IOMEPEYHOro CEYEHHS, ONpeeiseMblil COrIacHO
7.31.

IIpy pacnonoxeHHH TMONMEpEeHHON apMarTypsl HE paBHOMEPHO 1O KOHTYpY
pacueTHOIrO IIONMEPEYHOro CEYeHHHA, a COCPEAOTOYEHHO Y OCei Miomaau nepenayvu
Harpy3kH (Kpectoobpa3Hoe paclnooKEeHUE MOepeyHOd apMaTyphsl), MEPUMETP KOHTYpa U
AN MONepe4HOH apMarTyppl HNPUHHMAIOT 10 (QAaKTHYECKMM JUIHHaM  Y4acTKOB
pacnosioXeHus [IONepevyHod apmatypel L, ¥ Lg,y 10 pacueTHOMY KOHTYpPY
npoaaBnuBaHus (pUcyHOK 7.9, r).

3nauenue Fjp+Fy, npuHumaior He Gonee 2F,. [lonepeunyio apMatrypy y4WuTBIBAalOT B
pacyete npH Fj, He MeHee 0,25F),.

3a rpaHuued pacrnoioXeHus [MONEepPeYHON apMarypsl pacyeT Ha [pOoJIaBIMBaHHE
NIPOU3BOIAT cornacHo 7.31, paccMaTpuBasi KOHTYP PAacYETHOTO MOMEPEYHOI'O0 CEYEeHHA Ha
pacctossiuM 0,5k OT rpaHHLbl PACIIOIOKEHHS IONEPEYHOH apMaTyphl (PUCYHOK 7.11).

IIpn cocpenOTOYEHHOM paclIONOXKEHUM TOINEPEYHOR apMaTypbl MO OCSM IJIOHIAIH
nepefayd Harpyskd, KpOME€ 3TOTO, pacUeTHBI KOHTYp MOMEPeYHOro ceyeHus OeToHa
NPAHUMAIOT 110 AHATOHANBHBIM JIMHMAM, CJIEAYIOLIMM OT Kpas PaclojioXeHHs MONepeyHol
apMaryps! (pucyHok 7.9, r).

IlonepeuHas apMaTypa JOKHA YROBIECTBOPATH KOHCTPYKTHBHBIM TpeOOBaHUSAM.

Pacuem anemenmoe na npooasnuganue npu 0eticmeuu cOCPeOOMO4eHHbIX
cwibl U uszubarowezo MomeHma

7.33 Pacuer osnemeHTOB ©6€3 mMOMEpPeYHOH apMaTrypbsl Ha MpOAABAMBAaHHE [IpH
COBMECTHOM JEHCTBHH COCPEAOTOYEHHBIX CHJIbl H H3rubaromiero MomeHrta (pucyHok 7.10)
IPOU3BOIAT U3 YCJIOBHS

—+—2x1, (7.58)

b b

rae F n M — cocpepotoyeHHble cwia M M3rubaiomuii MOMEHT OT BHELIHEH HarpyskH,
y4YHTBIBaeMBbIe IIpH pacyeTe Ha npoaasnuBanue (7.30);

Fyu M, - npefeNbHbE 3HAYEHHS COCPEAOTOYEHHOH CUBI M HM3rMOAIOWIEr0 MOMEHTA,
KOTOpBIE MOTYT ObITH BOCIIPHHSTH! OETOHOM B PaCUETHOM MOMEPEYHOM CEYEHHH
NpH UX pa3feIbHOM JACHCTBHH.

B xene3ob6eToHHOM Kapkace 3JaHHH ¢ MIIOCKHMH MNEPEKPBITHAMH COCPENOTOYEHHBIH
H3rubalonIMii MOMEHT PaBeH CYMMapHOMY HM3ru0aroleMy MOMEHTY B CEYEHHAX BEPXHEH M
HIDKHEH KOJIOHH, IPUMBIKAIOILNX K IIEPEKPBITHIO B paCCMaTPHBAEMOM Y3Jie.

[Ipenensuyio cuny F, onpenensior corsacso 7.53.

[IpenenbHblil n3rubaomuit MOMEHT M), onpesensioT o popmyie
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My, = RpuW ho, (7.59)

rae W, ~ MOMEHT CONPOTHBIICHUSA PaCYETHOIO MONMEPEYHOI'0 CEYEHHS], ONPEAEIAeMblit
cornacHo 7.35. _ :
Ipu npeiictBum u3rubaromiyx MOMEHTOB B JABYX B3aUMHO MEPHEHAHKYJISPHBIX
IUIOCKOCTSX pacyeT MPOU3BOAAT H3 YCIOBHS

M
oM 2 (7.60)

Fb be Mby

rae F, M, M, ~ cocpeloTOYEHHbIE CHJIa H H3rUOaroL¥e MOMEHTHI B HallpaBleHUAX ocel X
H Y OT BHEWIHEH HArpy3KH, y4MTHIBaCMbIE NIPU pPacyeTe Ha MpoJaBiMBaHHE
(7.30),

Fy, Mpy u My, — ipefienbHbIE  COCPENOTOYEHHBIE CHJIA M HM3rHOalollie MOMEHTH B
HarpaBJieHHsX oceif X i Y, KoTopble MOryT OBITH BOCHPHHATE OETOHOM B
pacyeTHOM NONEPEYHOM CEYEHMH IIPH UX pasAciibHOM ACHCTBUMU.

Ycumue Fy, onpenensior cornacHo 7.31.

Yeunuss Mye u My, ONpEAensrOT COINacCHO YKa3aHHAM, NPUBEIACHHLIM BblIIE, NPH
JIeHCTBHY MOMEHTA COOTBETCTBEHHO B IUIOCKOCTH OCH X M B IUIOCKOCTH OCH Y.

Hpu pacnonoxenuu cocpeOTOYEHHOH CHIIbl BHELEHTPEHHO OTHOCHTENIBHO LEHTpa
TSOKECTH  KOHTypa  pacyeTHOTO  [ONMEPEYHOrO0  CEeYEHHUA  3HA4eHUs  U3rHOaloumIux
COCPEIOTOYEHHBIX MOMEHTOB OT BHEIIHEH Harpy3Kd OOpeAeNfioT C  y4eToM
JOTIONHUTENBHOTO MOMEHTA OT BHEUCHTPEHHOrO IMPHJIOKEHUS COCPEAOTOYEHHOH CHIIBI
OTHOCHTEJILHO LEHTPA TSKECTH KOHTYPa PACYETHOIO MOMEPEYHOTO CEUCHHS.

7.34 Pacyer mpoYHOCTH 3IEMEHTOB C IONEPEYHON apMaTypoi Ha MpPOJaBIMBaHUE MMPU
JIeACTBHH COCPENOTOYEHHBIX CHIBI B H3rubaronero MoMeHTa (pucyHok 7.11) npousBoasr u3
YCOBUS

F + M <1, T (7.61)
Fb+st Mb+Msw

rae F u M - cocpeioToueHHbIe CHa ¥ M3ruOaronuit MOMEHT OT BHENIHeH Harpyskd,
y4YHTEIBAEMbIE IPH pacyeTe Ha npoAasnuBanue (7.30);

F, u M, —~ npenensHsie COCPEAOTOUECHHBIE CHIIAa M H3ru0aloIiil MOMEHT, KOTOpPbIE MOTYT
OBITH BOCHpPHHSTH OETOHOM B PAacYeTHOM MONEPEYHOM CEYEHHMH TIPH HX
pa3/iesibHOM JE€HCTBHH;

Fy v My, — npeenbHple COCPEJOTOUCHHBIE CHIla M H3THOAIOINA MOMEHT, KOTOPbIE MOTYT
ObITH BOCHPHHATBHI MOHEPEYHOH apMaTypoH NpH HX pasdeabHOM AEHCTBUH.
Ycunus Fp, My, u Fy,, onipenenstor cornacHo 7.32 u 7.33. ;
Ycunue M;,, BOCIPHHAMAEMOE TMONEPEYHOH apMaTypoH, HOpPMalbHOH K MpOAOJbHOH
OCH 3J1eMEHTa H pacloJOXKEHHOH paBHOMEDHO BJOJb KOHTypa pacd4eTHOTO CedeHHS,

Ofpeaeasor no gopmyie
Msw=0’8qswwsw ’ (7.62)

A€ gsw ¥ Wy, — onpenensior cornacHo 7.32 u 7.35.
[Ipn pelcTBHM COCPENOTOYEHHBIX H3rHOAIOIIMX MOMEHTOB B JBYX B3aHMHO
NEPNEHAMKYIAPHBIX TUIOCKOCTAX PAacyeT MPOU3BOAAT U3 YCIOBUSA
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F M. M,

X

+ + '
F,+F, M, +M,. M, +M

<1, (7.63)

W, ¥

rne F, M, u M, — cocpenoToYeHHbIE CHJIa B M3rubaroliie MOMEHTHI B HAITPaBJIEHHAX
ocedt X ¥ Y ot BHemHHX Harpy3ok (7.34);

Fyp, Myyu My, — 1npeleNibHBIE COCPENOTOYEHHBIE CHJIA M H3ruOalolIHE MOMEHTH B
HanpasieHuH ocell X 1 Y, KOTOpbie MOT'YT ObITh BOCIIDHHATHI OETOHOM B
pacyeTHOM MOMEPEYHOM CEYEHHH IIPH HX pasfenbHOM AEHCTBHH,

Fow, My x 1 M, , — IpeiENbHBIE  COCPEOTOYEHHBIE CHAAa H H3rHbaloIllHe MOMEHTHl B
HanpaBneHuax oced X H Y, KOTOpble MOTYT OBITb BOCIIPHHATHI
NOMEpeYHOH apMaTypoH IpH HX pa3AeNbHOM NEHCTBHH.

Yeunusa Fy, My, Mpyu F, onpenensior cornacHo ykasanusam 7.32 u 7.33.
Yeunne My, x v M,y ONpeAeNsSiOT COrNIaCHO yKa3aHHAM, IPUBEACHHBIM BBILIE, MPH

JACHCTBHH H3THOAIOIEr0 MOMEHTA, COOTBETCTBEHHO B IUIOCKOCTH OCH X H B IIOCKOCTH

ocu Y.

B ycnosusax (7.61 u 7.63) npuHEMAIOT 3HAYCHHUA:
Fp+ Fy, < 2Fp; (7.64)
My+ M, < 2M,; (7.65)
,M”"‘+ Miwx < 2Mp.x; (7.66)

Mpy+ M,y < 2M, . (7.67)

7.35 B o6wemM ciyyae 3Ha4CHHE MOMEHTA CONPOTUBJIEHHUSA PACUETHOTO KOHTypa GeToHa
npH NponaBiuBaHUM Wy, B HanpaBleHUAX B3aUMHO MNEPNEHIMKYIAPHBIX ocedl X u YV !
OTIpeAesfoT o opMmyne !

I

ba(y)

Wisiy)= (7.68) 5

YOy

e lpxy) — MOMEHT HHEPLHH PacyeTHOr0 KOHTYPa OTHOCHTENBHO Ocel X v Yo, NPOXOAAILHX
yepes ero UEHTP TSKECTH (pHCYHOK 7.9);
V(X )max — MAKCUMAJIBHOE PAacCTOAHHE OT Pac4e€THOr0 KOHTYpa [0 €ro LEHTPa TAXKECTH.
3HayeHHe MOMEHTAa HHEPUHHU lpy(y) ONPEAEAAIOT KaK CYMMY MOMEHTOB HHEPUHH lpy(y)i
OTACJIBHBIX YYacTKOB pPacyeTHOTO KOHTypa IOIEPEYHOI0 CEYECHHA OTHOCHTENIBHO
LEHTPABHBIX OCEH, IPOXOAAIIKX YEpe3 LEHTP TKECTH PACUETHOrO KOHTYpa.
[TonoxeHHe LEHTPA THKECTH PAacyeTHOrO KOHTYpa OTHOCHTENbHO BbIGpaHHOH OCH
onpenessioT 1o gopmyne

L

{
rae L; — JIHHA OTAEIbHOrO Y4acTKa pacyeTHOro KOHTYpa;
x{¥;)o — pacCTOAHHE OT LIEHTPOB THKECTH OTAENBHBIX YYaCTKOB pacyeTHOTO KOHTypa 0
BBIOpaHHBIX OCEH.

x(y)o = (7.69)
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7.36 Jlna 3aMKHYTOro HOPSMOYTOJBHOrO KOHTypa (pHUCYyHOK 7.9, a, 2) ¢ miuHo#
y4acTKOB L, W L, B HanpaBieHHH oced X H Y UEHTp TAOKECTH PacIoOOKEH B MeCTe
NepeceYeHus oceil CHMMETPUH KOHTYpa.

3HaueHHe MOMEHTa HHEPIIHH PAacuYeTHOro KOHTYpa ONpeneIsioT no Gopmyse

Toxey)= Toxypi ¥ Toxy)2 (7.70)

rae Ipx(y)1,2— MOMEHT HHEPLUH YYaCTKOB KOHTYpa AJHHOMA Ly H Ly OTHOCHTEILHO OCel X| U
Y;, copnaparomue ¢ ocsMu X 1 Y.
3HaueHus lpyy); 2 onpenenstot no opmynam (7.71 u 7.72), npuHUMas yCIOBHO IIMPUHY
Ka)KJOIr'0 Yy4acTKa KOHTypa JUIMHOH L, ¥ L, paBHOH eqMHHIIC:

Loxy)1= Li—(y)/a ’ (7.71)
Tpxty2 =0:5Ly(X)L2x(y). (7.72)
3HaueHUs: Wiy ONpeRessioT o gopmyiie:
erﬁﬂL; (1.73)
O’SL,\’(J)
Wixiy) = (Lyty) Lyx+0,33 Lzy(x))- (7.74)

7.37 Jlns He3aMKHYTOr0 pacdeTHOrO KOHTYpa, COCTOSILETO M3 TPEX NPIMOJIMHEMHBIX
y4acTKoB HHHOK L, u L, (pucyHox 7.9, 6), Hanpumep MpH paCMONOXEHHH [LIOWANKH
nepeaayu Harpy3ku (KOJIOHHBI) Y Kpas [JI0CKOTO 3€MEHTA (IIHTHI IEPEKPBITHS ), ONOKEHHE
LIEHTPA TSXKECTH PacueTHOro KOHTYpa B HAlPBIEHHH OCH X ONpeeNnsoT no Gopmyne

¢+gg

= 7.75
2L +L, 779

X0

a B HanpaBJCHHH OCH Y - LEHTPp TAHKECTH PACIONIOKEH 10 OCH CHMMETPHH pacyeTHOIo

KOHTYpa.
3HayeHNs] MOMEHTA MHEPIMH PAacYeTHOr0 KOHTYpa OTHOCHTENBHO LEHTPATIbHbIX OCEi
X, u Y| onpepensitor no popmyie (7.70).
3HaYCHHUA Lpyy)s Y Ipx(y2 OMPEAENIOT N0 GopMyIIam:
3

Iy = %— +2L (x,—0,5L,)*; (7.76)
Ine2 = Ly(Le-xp)* . (177

3uadeHus lpy; U Ipy, OMPENENAIOT 10 GopMyaam:

Ipyi = 0,5L, L)?; (7.78)
Ly=L’,/12 . (7.79)
3naueHus Wy, u Wy, onpeaensior no dbopmynam:
Wi = L u Wy =—"L’L— ; (7.80)
X, L -x,
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Wiy=—" . (7.81)

[Ipu pacueTe NpUHUMAIOT HAUMEHbIINE 3HAYCHHSI MOMEHTOB COIPOTHBJEHHS W,.

7.38 Jlnsd He3aMKHYTOTO pacyeTHOro KOHTYpa, COCTOSIIETrO W3 ABYX NMPAMOJIHMHEHHBIX
y4acTkoB AnuHo# L, ¥ L, (puCyHOK 7.9 6), HanpuMep INpH PACMOJOXKEHHH TIUIOMIAAKH
nepeJayd Harpy3kd (KONOHHBI) BOJIM3HM YyIJla IUIOCKOTO 3JIEMEHTA (TUIHTHI MEepPEKpBITHS),
HOJIOXKEHHE IIEHTPA TAHKECTH PacyeTHOro KOHTypa B HalpaBlIeHMH oceil X u Y ompenensior
no ¢popmyine

L. L. . +05I*

x(¥) ' y(x) x(y)
L +L, .

Xo(yo) = (782)

‘3HayeHHs MOMEHTA MHEDIHH PAacYETHOrO KOHTYPAa OTHOCHTENHHO LEHTPATbHBIX OCEil
X; u Y| onpenenstot no ¢opmyse (7.70).
3HAYECHHS Lpx(y)1 ¥ Ipyy)2 ONpENENsIoT no Gopmyam:

3

Ipo= %+ L. (x,-05L,); (7.83)

Ino=L,(L, —x)*; (7.84)

Iyi = L(L, - y,)%; (7.85)
L3

Ipy2= —1-2L+ L,(y,-05L,)*. (7.86)

3HaueHus Wy, u W,, onipesiesior no popmysam:

I I,
W= 1 Wy=—2— (7.87)
X9 L. -x,
I I
by by
Wip=—" 0 Wy=—"—; (7.88)
Yo L» = Yo
le/l pacque HpI/IHI/IMalOT HauMEHBIIIUE 3HA4YCHUA MOMCHTOB COHpOTHBJ’ICHHﬂ th 14

W,
y-
7.39 3HaueHHs MOMEHTOB CONPOTHBIIEHHS TIONIEPEYHON apMATYPhl IIPH NIPOIABIMBAHHH

“Wiwxy) B TOM CiIydae, KOTZa IIONEPEYHas ~apMaTypa- paciioiokeHa PaBHOMEPHO BJOJb

pacyeTHOTO KOHTYpa HpOAaBIMBaHUA (PUCYHOK 7.9) B mpelenax 30HBI, IPaHHIBI KOTOPO#H
OTCTOSAT Ha paccrosHud 0,5h) B KaxAylo CTOPOHY OT KOHTYpa NpoOJaBiMBaHUs OETOHa,
NPHHUMAIOT PaBHBIMU COOTBETCTBYIOMIUM 3HaYeHHAM Wy, u Wy,

[Ipu pacnonoXeHuW HOoNepeyHoH apMaTyphbl B IUJIOCKOM 3JIEMEHTE COCPENOTOYEHO IO
OCAM TIpY30BOi [UIOMIAAKK, HalpUMep MO OCH KOJNOHH (KpecTooOpa3’HOE pacnosokeHHE
NONEPEYHO apMaTyphl B NEPEKPLITUH), MOMEHTHI COMPOTHBIIEHHS NONEPEYHON apMaTypbl
OMpeaeNstoT, NPUHUMAas COOTBETCTBYIOIIYIO (AKTHYECKYIO AJHMHY OTPAaHHYEHHOrO y4acTka
pacrnosoXKEHHUs NONEepeyHOH apMaTypsl 110 PaCYETHOMY KOHTYDPY NpPOAABIAMBAHUA Ly, U Lgyy
(pucyHok 7.9 2).
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8 Pacuer 3;1eMeHTOB KeJie306e TOHHBIX KOHCTPYKUH
Mo npeaejibHbIM COCTOSHHAM BTOPOH rpynnbl

Oo0mue noJIoKeHust

8.1 PacueTsl 1o npeie/IbHBIM COCTOSIHUSAM BTOPOii FPYIIbl BKIIOYAIOT:

pacyeT No pacKphITHIO TPELIMH;

pacdeT no AeGpopMalHsM.

8.2 Pacuer no o6pasoBaHMIO TpEIMH NPOM3BOAAT Ui IPOBEPKH HEOOXOAMMOCTH
pacyeTa 1o pacKphITHIO TPELIHH, a TaKXKe AJs MPOBEPKH HEOOXOAUMOCTH y4eTa TPEILHH NpH
pacuere 1o aedopMaLusaM.

Ilpu pacyere O MpeAeNbHBIM COCTOSHHAM BTOPOH TPYMNNbl HArPY3KH MPUHHMAIOT C
K03 PULUHEHTOM HafEKHOCTH N0 Harpyske yr=1,0.

Pacuer xkene300eTOHHBIX 3/1IEMEHTOB M0 PACKPBITHIO TPCIUHH

8.3 Pacuet xene300€TOHHBIX 3JIEMEHTOB [0 PACKPbITHIO TPEUIHH [IPOM3BOJAT B TEX
Clly4yasX, KOra H3rubaromuii MOMEHT OT BHCIUHEH Harpy3ku H TeMmueparypsl M
OTHOCHMTENIBHO OCH, HOPMalbHON K IUIOCKOCTH JAEHCTBMS MOMEHTa M TpOXOAsiied yepes
HEHTP TSXECTH NPHBEICHHOrO IMOMNEPEYHOro CEYEHHs 3IIeMEHTa, OoJibllie W3rnGaroHiero
MOMeHTA M, BOCOPHHHMACMOrO HOPMAlbHLIM CEYEHHEM 3IJ1€EMEHTAa NpdH 00pa3oBaHUH
TpeLMH 1 onpenensemoro no popmyJe (8.3).

JAnsa  UeHTpasibHO PacTAHYTHIX 3MEMEHTOB WIMPUHY PAcCKpPbITHS TPELIMH OMpEACHAIOT,
KOrJa IpojIojibHOE PacTArUBaIOLICe yCUIMe OT BHELIHEH Harpy3ku W Temreparypbl Gofblue
NPOAOJABHOrO  PACTATHBAIOWIEro YCHIHA Nee, BOCOPHHHUMAEMOIO  3JIEMEHTOM  MpH
obpa3zoBaHUH TPEIMH U onpeaenseMoro no gopmyJe (8.9).

8.4 Pacuer xene300€TOHHBIX 3MEMEHTOB MPOU3BOJASAT IO HEMPOJOJDKMTENILHOMY H
MPOAODKHUTENLHOMY  PAcKpbITUIO TpeulMH. HenpogomkHTeNbHOE pacKpbiTUE TPELHH
ONMpeleNstoT OT COBMECTHOTO OEUCTBHS MOCTOSIHHBIX H BpPEMEHHBIX (AAHTENBHBIX H
KpaTKOBPEMEHHBIX) Harpy30K MpPH KPaTKOBPEMEHHOM HArpese, IPOJOJDKUTENIbHOE — TOJIBKO
OT NMOCTOSHHBIX M BPEMEHHBIX JTHTEbHBIX HAarpy30K NMpH ANMTEAbHOM Harpese. lllupuna
PaCKPbITUS TPELHH Ao OT ASHCTBUS BHELUHEH HATPY3KH M TeMMEpaTypbl, onpeaesseMas mno
¢dopmynam (8.3 u 8.9), He 10/KHA NPEBBILATL NPEAENBHO AOMYCTHMYIO LUMPHHY PAcKpbITHA
TPELIXH, KOTOPYHO NPUHIMAIOT PaBHO:

a) U3 yCloBHs 00€CIe4YeHHs COXPAHHOCTH apMaTyphl:

0,3 MM ~ IpY NIPOAOIDKUTENIBHOM PACKPBITHH TPEILLHH;

0,4 MM — npu HEMPOAOHKHTEILHOM PAaCKPBITHH TPEILHUH;

0) M3 yCIOBHS OrpaHMYEHUS TPOHHLIAEMOCTH KOHCTPYKUHKH:

0,2 MM — TIpd MPOJO/DKUTENBHOM PaCKpPBITHH TPEILHH;

0,3 MM — IpH HENPOAODKHTENBHOM PACKPBITUH TPELLHH.

8.5 lllupuny pacKpbITHS TPEUIHH Qo ONPEHEHAANOT MCXOAA M3 B3aMMHBIX CMELUEHH
pacTaHyTOR apMaTtypbi ¥ OeToHa mo o0e CTOpOHBI TPELUMHBI HAa YPOBHE OCH apMaTyphl H
APUHUMAIOT:

[IPH MPOJOKUTENBHOM PACKPBITHH TPELUHH

v:‘
&

| A v AN SO MO N, BT TER S ek A S,

Aere= Aerels (8.1)
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IIPH HCIPOAOJDKHUTCIIBHOM PACKPBITHH TPCIINH

Acre= Aere, ]t Aere,2 = Qere,3, (82)

A€ dcr,; — IUMPHHA PACKPBITUA TPEIIHH OT NPOJOMMKUTEIBHBIX MOCTOSHHBIX M BPEMEHHBIX
Harpy30K NpH JJIMTEIRHOM Harpese; ~
Acre2 — WHPHHA PACKPBHITHA TPEWHH OT MPOJODKHUTENBHOTO NEHCTBHS MOCTOSHHBIX H
BPEMEHHRBIX (JUTHTEJBHBIX 1 KPaTKOBPEMEHHBIX) HAarpy30K NPH KPaTKOBPEMEHHOM
Harpese;
Qcre.3 — IMPHHA PACKPHITHS TPEIMH OT NMPOJOJDKHUTENBHOrO JNEHCTBHS MOCTOAHHBIX H
BPEMEHHbIX JUIMTENBHBIX HAPY30K IIPH KPATKOBPEMEHHOM Harpese.

Onpeaesenne MOMeHTa 00pa3oBaHNs TPEWIMH, HOPMAJILHBIX
K NPOAOJIbHOI 0CH 3JIeMEHTA

8.6 Mzrubaromuit MOMEHT M., npn 06pa30BaHUM TPELUIMH ONPENENSIOT cornacHo 8.9,

Eciu ycunus B Kene300€TOHHOM D3JEMEHTE BBI3BaHBl TOJBKO BO3JEHCTBUEM
TEMIIEpPaTyphbl, TO pacyeT oOpa3oBaHHS TPEUIMH cJeayeT INpPOM3BOAMTH: B 3JIeMEHTax
CTaTHYECKH HEONMpeJeNUMBIX KOHCTPYKUHMH, KOrja mepenaj TeMmepaTtypbi MO BbICOTE
ceuenus 6osnee 30°C; B cTaTHdecku onpeAeauMbIX KOHCTpyKuusax — 6onee S50 °C; npu 3tom
TeMIlepaTypa pacTAHYTOH apMaTypsl B 3/leMEHTax M3 OOBIMHOrO TsKenoro GeToHa Bellie
100°C u u3 xapocToitkoro xene3oberona — Bpie 70 °C.

Ilpu coBMecTHOM BO3ACHCTBMM HArpy3Kd M TEMIEpaTypbl TpeluHa oOpasyercs OT
BHEWIHEH HATPY3KK NpH OoJiee HAU3KUX TEMIIepaTypax.

Pacuer mo o6pa3oBaHuiO TpeludH mpd Temmeparypax Beiize 200 °C, aneMeHTOB
cu 2 0,4 % MOXHO HE NPOM3BOIMTH, TaK KaK 3TH 3JIEMEHTHI paboTalOT ¢ TpelMHAMH B
pacTAHYTOH 30HE.

8.7 Onpenenenre MOMEHTa 00pa3oBaHHs TPEUIUH MPOU3BOJAT C YUETOM HEYNpPYrHx
nedopmauuit pactagyToro berona cornacHo 8.8. Jomyckaercs MOMEHT 06pa3oBaHHA TPEWHUH
onpenenars 6e3 yyera Heynpyrux aedopmaiuii pactanyroro 6erosa no 8.9. Ecnu npu stom
ycnoBus 8.4 u 8.20 He YZOBJIETBOPSIOTCH, TO MOMEHT 00pa3oBaHHs CJIeAyeT ONpelesaTh C
y4eToM Heynpyrux nedopmanuit pactsnyToro 6eToHa.

8.8 MoMeHT 006pa3oBaHHs TPEWHMH C YYETOM HEYNpYrux aedopMaunuil pacTaHyTOro
0eTOHa OMPEAENAIOT C YUETOM CIEIYIOUIMX NOJNIOKEHUH:

CedeHHs Hoce 1e(pOpMHPOBAaHHA OCTAKOTCS NIIOCKUMH;

3MI0PY HAMPSHKEHHH B CxkaToi 30He 6eTOHA MPHHAMAIOT TPEYToyIbHOH GopMEI;

SMIOPY HaNpsDKEHHH B pacTAHYTOH 30He NPHHHMAIOT TpanelUUeBUAHOH (OPMBI C
HalpSOKEHUSIMM, HE TNPEBLILAIONIMME PacueTHBIX 3HAUEHHMH CONpOTHRJIEHUS OeToHa
PaCTsDKEHHIO;

HampsHKEHHs B apMaType NMPUHUMAIOT B 3aBUCUMOCTH OT OTHOCHTENBHBIX JedopMaliuit
KaK Jyis ynpyroro Tena (pucyHox 8.1);

OTHOCHMTEJIBHYIO JeOopMallMiO KpalfHero pacTSHYTOro BOJIOKHa OETOHa NPHHHMAIOT
paBHOH ee TIpeNeNIbHOMY 3HAUeHHIO &, IpH KPaTKOBPEMEHHOM MNEHCTBHHM Harpy3kd H
HarpeBa; NMpH JBYX3HAYHOU 3miope nedopmaluid B CEYCHUH IIEMEHTA — MPUHAMAIOT PaBHOMN

Epe2 .

y
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a Ob : 6) L
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Eel ||>‘ Eel >—11
b
s| GS ] 85 Gs
Eov2 Rbt,ser,t Ebvt2 Rbt,ser,t

1 - ypoBeHb UEHTPA TAKECTH NPUBEAECHHOTO NONEPEHHOTO CEYEHUS

Pucynok 8.1 — Cxema HanpskeHHO-1eOPMHPOBAHHOTO COCTORHHS CEHEHHS Y1EMEHTA NIPH NpoBepiKe
06pa3oBaHus TpewHH NPy AeHicTBEH M3rnbajomero MoMenTa (@), H3ruéaouwero MoMenTa
H 1poaoJibHo# crabl (6)

8.9 MomeHT 00pa3oBanus TpeluH 6€3 ydyeta HeympyrHx AedopMmauuil pacTAHYTOTO
6eToHa M, ONpPENENAIOT KaK AJIs CIJIOLIHOrO YApyroro Tesa no GpopmyJe

My c=(Rpiser.i— On + 0cs) WNe, . (83)

B dopmyne (8.3) 3HaK «IUIOC» NPUHUMAIOT NPH COKUMAOLICH CHUJIE ¥ 3HAK «MHHYC» —
pH pacTaruparolleit cuie N.

MOMEHT COPOTHBACHHS MPHBEJCHHOTO CEYEHHUA JUIA KpaHHEro pacTAHYTOTO BOJIOKHA
Oerona W, onpezensioT no ¢popmyJe

J
W= | (8.4)

Wi

IJIE e, — PacCTOSAHHE OT TOYKH NPHIIOKEHHS POJOIBHON CHIIBI N, PAcTIONoKEHHO#H B LEHTpeE
TSOHKECTH IMPUBENCHHOrO CEYECHMS OIJIEMEHTa, N0 AAPOBOH TOUKH, Haubonee
YIQJIE€HHOH OT pacTAHYTOH 30HBI, TPEIMHOOOpa3OBaHHE KOTOPOH NPOBEPSIOT.
3HaucHue e, onpesienseTcs no popmyie

W
A

8.5)

ex=
red

MOMEHT HHEepLHH MPUBEAECHHOTO TONEPEYHOTO CEYEHHUS J g ONPENETAIOT MO (GopMyIIE
(6.27). Paccrosuume oT Haubojiee pacTAHYTOro BOJMOKHa O€TOHa [0 UEHTpa THKECTH
NPHBEICHHOTO MONEPEYHOr0 CEYEHHS DJIEMEHTa y, OnpenensioT no dopmyne (6.32).
Hanpspkenus cxatus OT paciidperus 0eToHa Ha ypOBHE PAacTSAHYTOH apMaTypbl IPpH Harpese
Oy ZONYCKAETCs ONpeReNSTh o popMmyie

Tp = Qpy 1y Epr . (8.6)
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HanpsxeHns pacTsHXKeHHs OT COKpaleHMs 6€TOHa Ha YPOBHE PacTAHYTOH apMaTypsl
IIpH OCTHIBAHUH O, NOIYCKAETCS ONPENENATH Mo GopMmyre

Oes= sty Epr - (8.7)

B ¢opmynax (8.3, 8.6, 8.7) Rysr, onpenensior no popmysne (5.8), Ej — no dpopmyne
(5.9), ap; npunumaroT 1o Tabi. 5.7, ac — no Tabnuue 5.8 B 3aBUCHMOCTH OT TEMNEpPaTyphl
OeToHa Ha ypOBHE PaCTIHYTOH apMaTyphl. ‘

8.10 JlomyckaeTcs MOMEHT compoTHBieHus W ompenensats Oe3 yuyera apmatypsi. B
3TOM ciiydae 3Hadenus I, U ['; B dopmyne (6.29) u 4; u A's B dopmyne (6.27) npuHAMAIOT
paBHBIME HyTHO. JInst u3rnbaeMpix 3;1eMEHTOB MOMEHT COMPOTHBIEHUA ceyerust W Oe3 yuera
apMaTypbl ONpeAeNsior o Gopmyne

bh’
%4 Pt (8.8)

8.11 Ycunue N, npu o6pa3oBaHUM TPEWIMH B HEHTPAIbHO-PACTAHYTBIX 3JEMEHTaX
OnpeaeNsioT no ¢popmyie

Nere= Area (Rprsert - Obr + 0Ocs). (8.9)

3naveHus A ed, Rpsert.ts Obrs Ocs TPUHAMAIOT 110 8.9,

8.12 Onpenenenvie MoMeHTa 00pa3oBaHHMs TpPEIIMH Ha OCHOBE HEIMHEHHOM
nehOopMaLMOHHOM MOJIE/IH TPOU3BOAST, UCXO/ U3 OOIKMX MOJOXKEHHH, IPHBEAEHHBIX B 5.16,
HO C y4eToM paboThl OeTOHa B paCTSIHYTOH 30HE HOPMAIBHOTO CEUEHHs, ONpEAensieMOon
TPEeXJIMHEeHHOH  JuarpaMMoit - cocrosiHus. PacdeTHble  XapakTepUCTHKH  MATepHasioB
MPUHUMAIOT AJIS TIPERACTIbHBIX COCTOSHUI BTOPOM Ipynmnbl IpH MakCUMaJbHON TeMilepatype
HarpeBa KpaiHero BOJIOKHAa OeTOHa pacTAHYTOW 30HbL. 3HadeHus M., ONpPEAEAAIOT H3
pelueHus ypaBHEeHHH, npeacrasnednbix B CI1 52-101 [1].

Pacuer IWHAPHHLY PACKPBLITHSA TPCUINH, HOPDMAJIbHBIX
K ﬂpOIIOJIbHOﬁ OCH 3JIECMCHTA

8.13 1llnpHHy pacKpbITHs HOPMAJILHBIX TPEIUMH ONpeJeNstoT o GopMye

o,
Aerc= Q12035 ?—8,+€CI lA\., (8.10)

8

riie ¢; — KOIQQHUHMEHT, YYUTHIBAIOIHHA TPOAODKUTENBHOCTD AEHCTBHS HArPY3KH H
TEMNEPATYPbL:
¢; = 1,0 - npu KPaTKOBPEMEHHOM JEHCTBUH Harpy3KH H TEMIEPaTyphbl;
¢=14 —npH UINTENLHOM JEHCTBMH HArpy3KH U TeMIIEpaTyphbl;
¢2=0,5 — 19 apMaTyphl NEPHOHUYECKOTO NPODUIIS;
02 =0,8 — g rnagkoit apMaTyphl;
@3 — K03(QPUIHUEHT, YIUTHIBAIOUINH XapaKTep HarpyXeHHUs:
¢3=1,0 — nna u3rnbaeMbIX ¥ BHELEHTPEHHO CIKATHIX JIEMEHTOB;
@3 = 1,2 — JUIA pacTAHYTHIX 3IEMEHTOB.

Koopduuuent, yvutsiBaiowmit HEPaBHOMEPHOE pacHpERENEHHE OTHOCHTENILHBIX
aedopmanHit pacTAHYTOH apMaTypbl MEXAy TpEUIHHAMH Vs, AOINYCKAeTCs MPHHHUMATh
pasubiM 1. Ecin mpu 3ToM pacyeTHOe pacKpbITME TPELIMH NPEBbILAET npenesshoe (8.4),
3HAYEHHE W, onpeensioT no gopmyne (8.21).
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8.14 Hampsbxkenue B NpOJONBHOM pacTAHYTOM apMaType B HOPM&IBHOM CEYEHHH C
TPELIKMHOM, COOTBETCTBYIOILCH BHEIIHEH Harpy3Ke M TEMIIEPAType, ONMpeAeIIOT o GpopMyJie

Mk —y,)

g=—"T—""0«a

J st (811)

red

I2i€ Jyeq — MOMEHT HHEPUHMH IPHBEAEHHOTO [TOIIEPEYHOrO CEYEHHs OTHOCHTEIBHO €ro LIEHTpa
TSKECTH C Y4ETOM IUIOLIAIH CEYeHHs OETOHA TONIBKO CXKAaTOH 30HbI, IoLIanei
CEYEeHHU A CKaTOR apMaTyphl C KO3 PHIIMEHTOM NPUBEJCHHSA CXATOM apMaTyphl K
OeToHy a's;  pacTAHyTO# apMaTypbl ¢ K03¢GHLHMEHTOM IIPUBEICHUS PacTAHYTOM

apMaTypbl K 6eTOHY 0;:
Jrea= Jo+ Js as +J's a's). (8.12)

3HauyeHue J, onpenenstor no ykaszaHusimv 8.30. 3nauenus J; u J'; onpeaensior o
dopmynam (8.35) u (8.36) u y. - no popmyine (8.40). [lag usrubaeMpIX 3IEMEHTOB Y =X
(pucyHok 8.2), rie x — BbICOTa CxKaToi 30HbI 6eToHa, onpenengemas no 8.31 npu a;,= ay.

a)

EN
y ix=y,

.
A

C /

& S L b Iy

x=y,
nq«
k”’x
T
\L
Ye
QP‘J
X

M~ X

I ~ UEHTD TAKECTH NPUBEACHHOTO CEYEHKA

Pucynok 8.2 — Cxema HanpsikeHHit n nedopmalnil B Ce4eHHH ¢ TPELIKHOK NPH aeicTBUH
u3rubawiuero MomenTa (a, 6), H3rubaloLLEro MOMEHTa H NPOAOJIbHO CHABI (6)

3HauyeHnsd KO3QPUUHEHTOB TNPHBEINCHHS apMaTypbl K OETOHY onpegensior [0
dbopMmyaM:
JUIsL paCTAHYTOH apMaTyphbl

E
asl = U ; (8. 13)
Eb.red,t
Ul CXKATOR apMaTyphl
E,
a'sy=——, (8.14)
Eb,red,l

3HaueHHs MOJMYJs YIPYroCTH pacTsHyTod Ey U cxaroft £’y apMaTypbl ONpeaensioT 1o
dopmyne (5.23).
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[MpuBenennsit Moayns aedopmanud OeroHa Ep,eqq YHHTHIBAOWIUH HEYMpYyrHe
nedopManuu cxaroro 6eToHa, onpenensIoT no popmyie

R,..
Ep reqy = —2200 (8.15)

gbl,red

[Ipounocts ©GeroHa Ry, omnpenensioTr no ¢opmyne (5.6), OTHOCHTENIbHYIO
nedopManuio 6€TOHA €p) req TPUHUMAIOT 1O TaOMHLE 5.6 U1 KPaTKOBPEMEHHOIO Harpena.
Hanpsokenus o, nonyckaercs onpenensTh no ¢popmyie
M
Os=— , (8.16)
Z A,
rie 7;— pacCTOSHNUE OT IEHTPa TAXKECTHM PpaACTAHYTOH apMaTypbl O TOYKH IMPUIIOKEHHS
PaBHOACHCTBYIOWIEH YCHAHH B C)kaTol 30HE 3JIEMEHTa.
JList eMEeHTOB MPAMOYTOJIBHOTO MOMEPEYHOro ceueHus Oe3 yuera cxaToil apMaTyphl
3HAYEHHE Z; ONPEEAIOT 110 hopMyJie

Zs=ho— x/3. (8.17)

Jnisg 351eMEeHTOB PSMOYTOABHOI0, TABPOBOTO C MOJIKOX B CKAaTOH 30HE ¥ ABYTABPOBOI'O
MONEepPevHOro CeYeHHs AOMYCKAeTCs 3HaYeHHe Z; IPUHUMaTh paBHbIM 0,8A.

8.15 Ilpu peficteuu usrubaroiero MomenTa M ¥ NpoJIoapHOM cHilbl N HanpsXKeHUs o B
PacTAHYTOM apMaType onpeneisioT rno ¢popmyne

[mey-yo, N
s —_— st
‘, Ared

(8.18)

red

TIe Aved, Jreds Ye— COOTBETCTBEHHO IUIOLA/lb, MOMEHT HHEPUMM NPUBEAECHHOTO MONEPEYHOTo
CEUEeHHUs JIEMEHTA U pacCTOsHHE OT Haubonee cxkaToro BoJiokHa 6eToHa 10
LEHTPa TKECTH TPUBEJEHHONO CEYEHHS, KOTOpbIE  ONpEAEsIOT
COOTBETCTBEHHO 1o popmynam (6.27,8.12 u 8.40), ¢ ydyeroM mowaau
CeueHHs TOJIBKO CKaToi 30HbI OETOHA, IIOLIRJeH CeHeHHsT PACTAHYTOH H
CKaTo# apMaryphl, NpuHHMas KO3QOHUUEHT NPUBENCHUS PACTAHYTOM
apMarypsl K O€TOHY @y U CXaTOH apMaTyphl a's;.

JlonyckaeTcsl HanpsHKEHUA d; ONpeAenaTsh no Gopmyne:
+
as:._ly_(f-_"_:.iz , (8.19)
Az, |

rJie e; — pacCTOSIHHE OT LIEHTPa TSHKECTH PacTAHYTON apMaTyphl IO TOYKH [IPUNOKEHHUS

o MPOAOIBHOM cuiibl N ¢ y4eTOM 3KCUEHTPHUCHTETA, paBHOro M/N.

Jl1si 21IeMEHTOB NPAMOYTOJIBHOIO ceuyeHUs 0e3 ydyeTa CKaToi apMaTypbl 3HAYEHHE Zg
JonyckaeTcs onpeaenats no ¢gopmyne (8.17), B KOTOpo# 3HAYECHHE X NPUHUMAETCS paBHbIM
BbLICOTE C)XKATOH 30HB! OETOHA C Yy4ETOM BIAMSHHMSA NPOAONBHOH CHIBL, onpeaensemoit no 8.31,
npuHUMas k03¢ ULMEHTH NPUBEACHUS apMaTypbl K OETORY aj2, ).

Jng 3neMeHTOB NpAMOYTOJIBHOTO, TABPOBOIO C MOJKOH B CXKaTo#i 30HE, ABYTaBPOBOIO
NonepevHbIX CEYCHUH NoNyCcKaeTcs 3HaUE€HUE Zs IPHHUMATh paBHbIM 0,7.
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.B dopmynax (8.18 u 8.19) 3HaK «mrOoC» MPHHHMAIOT NIPH PacTATHBAIOWIEH, a 3Hak
«MMHYC» — IIPH CXHMAIOILCH NpoRoNpHOH cHie. HanpskeHus o; HE NOMKHBI NMpeBbILATE

RS.SCI',I'
8.16 3naueHHs 6a30BOr0 PaCCTOAHHA MEXIY TPEIHHAMH /5 OTIPEACTAIOT 110 GopMyie

CI 27.13330.2011 }

A
ly= 0,5-/-;—'d_,_ (8.20)

s

u npuHuMaioT He MeHee 10d; u 10 cMm u He 6onee 40d; u 40 cM m1a InemMeHTOB ¢ paboueii
BBICOTOMH IONEPEYHOro cedeHus He 6osee 1 M.
ITnomwans ceueHus pactsHyTOro 6eToHa Ap ONPENCNAIOT 1O BBICOTE PACTAHYTON 30HEI
X, NCTIONB3Ys IpaBuIla pacyeTa MOMeHTa 06pa3oBaHus TPEIIMH cornacHo 8.6-8.12.
B mo6om ciyuae 3HaYeHuE Ay NPUHUMAIOT PaBHBIM IUIOIIAAM CEYEHMs MPH €€ BhICOTE
B Npefieniax He MeHee 2a U He 6onee 0,5h. .
8.17 3nauenue ko3¢ uurenTa Y, onpenensioT no gopmyne
y;=1-0,8 —G—ﬂ (8.21)
o,
FAE O, crc — HATIPSDKEHHE B IPOROJILHON PAaCTAHYTOH apMaType B CEUCHHH C TPEIMHO#H cpasy
nocse 06pa3oBaHHa HOPMaJIbHBIX TPEWIHH, onpeaeasemoe no 8.14;
05 —~ TO XK€ , IPH AEHCTBHH pacCMaTpHBaeMO Harpy3ku B TeMIepaTyphbl.
s u3rubaeMpix 3NEMEHTOB 3HaUeHHE KOIPPHLUUEHTa s AOMYCKAeTCA ONPEACATh 110
dbopmyne

M(‘I‘C
2

y;=1-08 Y (8.22)

rae M. — cMm. 1o 8.9.

8.18 Mna xene300€TOHHBIX 3AEMEHTOB H3 O0OBMHOro O€eTOHa MpH TeMIieparype
apmarypsl 6onee 100 °C 4 u3 xapocroiikoro 6eToOHa HpH TeMmrepaTtype apMmatypsl 6oliee
70 °C B dopmyiJe (8.10) y4UTHIBAIOT TeMIIEPATYPHbIC AePOPMALHH €, BBI3BAHHBIC Pa3HOCTHIO
TeMIrepaTypHslx nedopMauuii apmarypsl M OeToHa 0pH Harpese H JAedopMaLHu
TEMMEpaTypPHOH ycaaKu 6ETOHA £.; TPH OCTBIBAHHH.

TemnepatypHsle neopManvu pacIiupeHus Ipy Harpere

€= (Qsm - Opr) th, (8.23)
¥ TeMIiepaTypHbie AedopMaluy yKOpodeH s 6ETOHA IPH OCTHIBAHMH I10C/IE HArpeBa:
Ecs=0cs lp (8.24)

TAC  Osm — ONPEACHIOT o Gopmyite (6.42);
Qpy H Ocs — IPUHUMAIOT COOTBETCTBEHHO M0 Tabimuuam 5.7 u 5.8;
1, — TeMmmepatypa 6eToHa Ha ypOBHE pacTAHYTOH apMaTypbl.

PacueT 3/1eMeHTOB Kej1e300€TOHHbIX KOHCTPYKUM M0 fedopManuam
8.19 Pacuer smeMeHTOB #eie300€TOHHBIX KOHCTPYKUHH 10 AehopMauusaM MpOH3BOIAT

C YYETOM 3KCIUTYyaTalHOHHBIX TPeOOBaHUH, MPEABABAAEMBIX K KOHCTPYKLHAM.
Pacyer no geopmauusM cneayer npou3BOAUTH Ha NCHCTBHE:
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NOCTOSHHBIX, BPEMEHHBIX JUIMTENBHBIX M KPAaTKOBPEMEHHBIX HArpy3ok H
KpPaTKOBPEMEHHOTO HarpeBa IIpH OrpaHW4YeHUH JedopMalMii TEXHONOTHYECKMMH WM
KOHCTPYKTHBHBIMH TpeOOBaHUAMH;

NOCTOSHHBIX H BPEMEHHBIX JJIHTENBHBIX HAarpy3oK H MIHTENBHOrO HarpeBa IMpH
orpaHH4YeHHH JedopMaluil 3CTETHYECKUMH TPeOOBaHHAMH.

3HayeHHUs INpeAeibHO JAONYyCTUMBIX JAedopManuii sneMeHToB npuHumaror no CIl
20.13330 ¥ HOpMaTHBHBIM JOKYMEHTaM Ha OTACIbHBIC BHIbl KOHCTPYKLMH.

PacueT ke1€300eTOHHLIX 3J1EMEHTOB 110 npornﬁaM

8.20 Pacuer xene300eTOHHBIX 2JIEMEHTOB IO NporubaM NPOU3BOAAT H3 YCJOBHS:
nporu6 xene300eTOHHOro 3JeMeHTa OT NEeHCTBMS BHEIIHEH HArpy3kH ¥ TeMIepaTyphl He
JIOJDKEH TIpEeBHIIATh 3HAYCHHUS MpeAesbHO JAONYCTHMOro mnporuba xkese300eTOHHOro
JJIEMEHTA.

[lpu [eicTBUM IOCTOSHHBIX, [UIMTENbHBIX H KPATKOBPEMECHHBIX HAarpy3ok o
KpaTKOBPEMEHHOI0 M JUIHTEIBHOrO Harpepa Nmporub OaloK MM IUIHT BO BCEX CITyqasAX He
JIOJDKeH MPEBBILIATh /5o 1poIeTa H '/75 BbLIETa KOHCONA.

8.21 Ilporu6 xene306eTOHHBIX 3N1eMEHTOB, O0yCIIOBJIeHHbIH AedopMauued usruba,

OIPEAESISIOT 1O opMyIie
{
1
= M —|dx, 8.25
f J— m (8.25)

rae M . — u3rubarolini MOMEHT B CEYEHHUH X OT ACUCTBUS €AUHUYHON CHIIBI, IPHIIOKEHHOM
[0 HAMPABJICHHIO HUCKOMOTO NEpPEMEIUEHHS IEMEHTa B CEYEHMHM X [0 JUIHHE
nponera /, 118 KOTOPOTo ONpeAensioT IPOTHO;

1 :

(_ — IOJIHask KpUBH3HA JJIEMCHTA B CEYCHHM X OT BHCIIHEH HArpy3KH, NpH KOTOpOﬁ

r
x

onpenaensoT nporud.
JInsi KOHCTPYKUMH TENJOBBIX arperaroB U3 JKapOCTOMKOro jkene300eToHa B KaXAOM
KOHKPETHOM ciTydae Mporu 3jeMeHTa YCTaHaBIUBAETCs [IPOEKTOM.
B obuiem ciyyae ans xKene300eTOHHBIX U3riOaeMbIX 3IEMEHTOB BbIYMCIIEHHE MTporuba
MPOM3BOAAT MyTeM pa3OHEeHHst 3NeMeHTa Ha DPAR y4acTKOB, ONpeleNeHHs KPHUBH3HBI Ha
rpaHlIax 3THX Y4acTKOB (C y4EeTOM OTCYTCTBHSA HJIM H&IHYHA TPEUIHH U 3HaKa KPUBH3HBI) H

— 1
TIEPEMHOXKEHHS DITIOP MOMEHTOB M.u KPHBU3HbBI ("‘ 10 JIHHE 3JEMCHTA NMPH JIUHEHHOM
r
X

pacrpeeneHMH KPUBH3HBI B NpeJenax Kaxaoro ydacrka. B atom cnygae nporu6 B cepenune
IpoJeTa NEMEHTA ONPENEAIOT o GopMyJie

2 7 |
f= : , (1) +(1) +6§:i (1) +(1j +(3n-2)(1) , (8.26)
12n r supJt r sup,r i=l rjy ry rj.

1 1 . .
rae (— S B — KpHBH3Ha JJIEMCHTaA, COOTBCTCTBCHHO Ha JICBOU M NPAaBOH OMNOPax,
sup,! sup,r

r
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1 1
("‘ y | — — KPHBH3HBEI JJICMCHTA B CCUCHHH ! CJICBA U CIIpaBa OT OCH CHMMETPUH
r r

il ir

(cepenuHsl mposieTa);

1
— | — KpHBHU3HA 3JIEMEHTA B CEpeIMHE NPOJIETA; )
r ¢
n — YETHOE YUCJIO PaBHBIX YYACTKOB, Ha KOTOPBIE Pa3Ac/AIoT MTPOJIET, MPUHUMAEMOE HE
MeHee 6;

| — mponer aneMeHTa.

B ¢opmynax (8.25) u (8.26) KpuBH3HBI 1 ONpENeNsAloT MPH ACHCTBHH HArpy3KH Mo
r

1
ykazaHusaM 8.25-8.35 cOOTBETCTBEHHO 118 Y4acTKOB 0€3 TpelHH U ¢ TpelUMHaMu. 3HaK —
’

OPUHUMAIOT B COOTBETCTBHH C SMIOPOH KPUBU3HBIL.

8.22 Ina wm3ruGaeMbIX 3JEMEHTOB MOCTOSHHOrO IO JUIMHE JJIEMEHTa CEYEHHS, He
MUMEIOIIHX TPEUIUH, MPOrHObI OMPEAENAIOT N0 OOMIUM TIpaBHiaM CTPOMTENBLHON MEXaHMKH C
UCTIOJBb30BAHUEM MECTKOCTH TOMEPEYHBbIX CEYEeHMH, ompenenseMoil mo ¢opmyne (8.33),
NpHHUMAs KPWBH3HY H3MEHSIOIIEHCS MO JUIMHE JJIeMEHTa NPONOPLUOHANBHO 3HAYEHHAM
u3rubaroumero MOMeHTa.

Jns  cBOGOAHO OMEPTHIX MIH KOHCOJIBHBIX 3JIEMEHTOB MAaKCHMalpHBIH Mporu6d
onpenenstor no popmysne

f= slz(—l-) , (8.27)

r

1
rae (~ — NOJIHas KPUBHU3HA B CEYEHHHU C HAROOJIBIIMM U3rHOAIONIMM MOMEHTOM OT
r
max

Harpy3Ky U TeMIepaTyphl, IPH KOTOPOH OMPEAENsIOT Nporud.

Jlns M3rubaeMpIX 371€MEHTOB JUIA IOCTOSHHOTO HO JUIMHE 3JIEMEHTA CEYEHHs, UMEIOLIHX
TPELIHHBI, Ha K&X/JIOM YYacTKe, B Ipefenaax KOTOporo U3rubaroildi MOMEHT HE MEHSET 3HaK,
KPUBH3HY JOIYCKACECA BHIUMCIATH AJIs1 Hanbosiee HANpsHKEHHOTO CEYeHM s, TPUHUMas ee Ul
OCTAIBHBIX CEUEeHHMH TAKOr0 YydYacTKa W3MEHAIOUIEHCs TNPOMOPLUOHANBHO 3HAYCHUAM
u3rudaroiero MOMeHTa.

8.23 KoabhduimeHT s 3aBUCUT OT BUAa Harpy3KH M pacyeTHON cXeMbl dseMeHTa. Jlng
cBOOORHO omepThix Oajllok W paBHOMEPHO pacnpeleNeHHOH Harpyskd s = 0,1, npu
COCpPEeIOTOYECHHOM cHiie B cepemune nponera s = 0,08, mpu ABYX COCPENOTOYEHHBIX CHUJIAX,
TIPHJIOKEHHBIX HAa PACCTOSHUY @ OT KXIOH Onophl s=a’/48¢°. JInst KoHCONbHOM Ganky npu
PaBHOMEPHO paclpesieNneHHON Harpyske s = 0,25, IpH COCPEAOTOYEHHON CHIIE Ha KOHCONH
s = 0,33, npy cocpeNOTOUEHHON CHIIE Ha PACCTOSHUM d OT onopsl s=0,17a/3 -a/e);

8.24 Tlporu6 f,, obycnoBneHHBIH AegopMalusIMH OT HEPABHOMEPHOTO Harpesa HGeToHa
110 BBICOTE CEYCHHS INIEMEHTa, ONpeeliAeTcs Mo popmyie

: 1
O ©23

1 .
rae (— — KPHBH3HA JJICMCHTA B CEYCHHH X OT BO3CHCTBUA TEMIIEPATYPLI C YYETOM
r .
x

HaJIu4Ks B JAHHOM CEYCHHH TPEILHUH, BRI3BAHHBIX YCHIIMAMH OT AeHCTBUA
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Harpy3KH WM TEMIIEPATyphl, ONPEACAeTCs COrJIacHO yKa3aHusaM 6.25-6.28;

M —cMm. 8.21.
Ilpu pacuyere cBoGONHO oOnepTOi HJIM KOHCOJNBHOH OaJKM IOCTOSHHON BBICOTHI C
OJMHAKOBBIM pacrnpeaeieHUeM TeMIlepaTypbl OeTOHa MO BHICOTE CEYECHHSA Ha BCEH JUIHHE
Ganku Mporud, BI3BaHHBIH BO3JCHCTBHEM TEMNEPATYPHI, ONPENETIAIOT MO GopMyie

f =(l) e, (8.29)

’
1 . _
rae | — | — KpHBH3Ha OT BO3JICHCTBHSA TeMIIEpaTypbl, ONpeaenseTcs cornacHo 6.26-6.38;
r
H

§ — K03 $HunueHT, npuHUMaeMsbIi mo 8.23 1is cBOGOAHO ONEPTHIX H KOHCOJIBHBIX -
6anok.

Iporn6sl cOOpHBIX 37EMEHTOB KOHCTPYKLHH M3 >XapOCTOHKOro OGeTOHa, MMEKOLIHX
OJHOCTOpOHHEE apMHpOBAaHHE M CBapHble CTRIKH apMaTyphl B PacTAHYTOH 30HE CEYEHHS,
OMNpEJIENAIOTC C Y4ETOM TIOBBIMIEHHOH AeQOpMaTHBHOCTH CTHIKOB. IIpy 3TOM KpHBH3Ha
3JleMEHTa B Npejesax CThIKa, ONpelie/iCHHas Kak AJIs LEJIOro 3E€MEHTa, YBEIHYUBaeTcs B 5
pa3 NpH 3anoJHEHHUH 11IBa paCTBOPOM MOCJIE CBAPKH CTBIKOBBIX HAKIAZIOK.

8.25 KpuBH3HYy HM3rHOacMbIX, BHELIEHTPEHHO CXKATbIX M BHELEHTPECHHO PaCTAHYTHIX
3JICMEHTOB ISl BHIYMCIIEHHS UX IIPOTHOOB ONpENEAIOT:

a) s DJIEMEHTOB HMJIM YYacTKOB 3JIEMEHTa, Ile B PacTAHYTOH 30He He 00pa3yrorcs
HOpMaJIbHBIE K IPOJOTBHOH OCH TPELHHBL;

0) AJIs 3IEMEHTOB MJIM YYacTKa 3JIEMEHTa, I/l B pacTAHYTOH 30HE UMEIOTCS TPEILHHBI.

OneMeHTHl WIM yYacTKH JIEMEHTOB PAacCMaTpPHBAIOT Oe3 TPEIIMH, €CIH TPELIHHB! He
o6pa3yroTcs NpH JeHCTBMM TONHOM Harpys3kd, BKIIOHYAIOMEH NOCTOSHHYIO, BPEMEHHYIO
JUIMTEIBHYIO M KPaTKOBPEMEHHYIO HAarpy3KH M YCHIIHS OT TEMIEPATYPhl.

8.26 TlonHylo kpuBM3HY H3rubaeMbIX, BHELEHTPEHHO CXAaTbIX M BHELEHTPEHHO
PacTAHYTBIX 3JIEMEHTOB ONPEJENAIOT 10 PopMyIaM:

JUIS Y4acTKOB 6Ge3 TpemuH B pacTSHYTOH 30He:

1_ (1) +(l) ; (8.30)
r rl r 2

JUTS YYaCTKOB C TPELHHAMH B PacTsHYTOH 30HE:!
1 (1 1 1
r \r), \r), \rjs

1 1
[— ,|—| — KpPHBH3HBl COOTBETCTBEHHO OT HEMNPOAODKHTEIBHOTO JAEHCTBUSA
1 2

B ¢opmyne (8.30)

r r
KPaTKOBpPCMEHHBIX HArpy30K U OT MPOJAOJIKHUTEIBHOI'O JEeNCTBUA TTOCTOSHHBIX

H BPEMEHHBIX JUTHTEBHBIX HArpy30K.
B ¢opmyne (8.31)
1 . -
(— — KpUBHU3Ha OT HENIPOJO/DKUTENIBHOIO JEHCTBHS BCEH HAarpy3KH, Ha KOTOPYIO
r/
HPOH3BOJST pacueT o AehopMaLHsIM;
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1
(—— — KPHBH3HA OT HEMPOAOJDKHTENBHOrO NECHCTBHS MOCTOSHHBIX H BPEMEHHBIX
r/,
JUIMTEIbHBIX Harpy3o0K;
1
(— — KPUBH3HA OT IIPOJOJDKHTENBHOTO AEHCTBHA MOCTOSHHBIX H BPEMEHHBIX JUTHTEIbHBIX ]
r/s
Harpys3ox.
1 1 1
KpuBusnel |~ |, | —| wu|—| onpenmenstor cornacHo 8.27.
r r r
1 2 3

1 .
8.27 KpuBH3HY >Xe€ne300€TOHHBIX 3JIEMEHTOB — OT AEHACTBHSA COOTBETCTBYIOLIMX
r

Harpy3ok (8.26) onpeaensior no popmyie

1M , (8.32)

r D
rae M — u3rubaromnii MOMEHT OT BHEIUIHEH Harpy3kd (C y4eTOM MOMEHTa OT MpOJOJbHOM
cuibl N) OTHOCHTENBHO OCH, HOpPMaIbHOM IUIOCKOCTH AeHCTBUA u3rubaromero
MOMEHTa M APOXOJfIeH uepe3 HEHTP TKECTH IMPHUBEIECHHOrO MONEpeyHOro
CEUCHHA JIEMEHTA;
D — u3rubHas XEeCTKOCTh IMPUBEACHHOIO IIONEPEYHOr0 CEYECHHSA JJIEMEHTA,
onpeaensemas no ¢popmyJe

D= Ebl Ire(l ’ (833)

rae Ep; — Monynb aedopManyii OETOHA, ONPEEISEMBIi B 3aBHCHMOCTH OT
MIPOJIO/DKHTENILHOCTH ACHCTBHS HAarpy3KH B TEMIIEPATYPHI;
Ieq — MOMEHT MHEPIIMH MPUBEIEHHOTO MONEPEYHOro CEYEHUs] OTHOCHTENBHO €ro LEeHTpa
TSOKECTH, OTpeesieMblil ¢ y4€TOM HaJIMYMs HJIH OTCYTCTBHS TPELHH.
3HavyeHus Moayns nedopmauuu OetoHa Ej,; B MOMEHTa HHEpPUHMM IPHBEAEHHOIO
ceueHus l.q A1 neMeHTOB 6e3 TpelUMH B PAaCTAHYTOH 30HE M C TpeIMHAMH ONpenessioT
COOTBETCTBEHHO 110 8.28 u 8.29.

KecTkocTh kes1e300€TOHHOrO 3JieMEHTa Ha y4acTKe
6e3 TpemiMH B pacCTAHYTOMH 30HE

8.28 XKecTkocTh XKese300eTOHHOrO dieMeHTa D Ha ydacTke 6e3 TpemMH ONpelensoT
no dpopmyne (8.33).

MowmeHT uHepuuy I,.; NPUBENEHHOIO CEYEHHS 3JEMEHTA OTHOCHTENLHO €ro LEHTpa
TSOKECTH OINpENENMOT KaK Ui CIUIOWIHOTO TeNa 1o OOLIMM NpaBANaM COMPOTHBICHHS
YIOPYTHX 3J€EMEHTOB C Y4eTOM BCeH IUIOWAanH ceyeHHs OCTOHa W muiolageil pacTAHYTOH
apMarypsl ¢ ko3¢(QHIHEHTaMHd NPHUBEACHHS PAacTAHYTOH apMaTyphl K OETOHY a M CxkaToi
apMartypsl a’

Le=l+Ia+1sa, (8.34)

rae ] — MOMEHT HHEpIUH OETOHHOTO CEYEHHS OTHOCHTENIBFHO LIEHTPA TXKECTH IPUBEJCHHOTO
NIONEPEYHOTo CEeYeHHs SNIEMEHTa, KOTOpbIH MpH Temneparypax Harpesa no 400 °C
onpenenstot 1o Gopmye (6.15) u nmpu Gonee BEICOKOH TeMIiepaType — cornacHo 6.16,
6.20 1 6.21;
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I5, I's ~ MOMEHTBI MHEpHMH IIOWaned cedeHHs COOTBETCTBEHHO DACTAHYTOM M CXKaTOi
apMaTypbl OTHOCHTEJBHO LEHTpPA TSXKECTH IPUBEICHHOIO MOMEPEYHOr0 CeYeHMs
JJIEMEHTa ' '

1= As (ho-ye); (8.35)
I'= A's(y-a') . (8.36)

KoadduumenTs! npuseneHus pacTaHyToi apMarypsl K 6eTony

a=—" (8.37)

1 cKartoit apMaTypsl K 6eTORY

a'=—*, (8.38)

bl

rae E; v E';, —Mooynu yNpyrocTH pacTAHYTOH M CXKaToH apMmatyphl ONpelensioT Mo
¢dopmyne (5.18) B 3aBHCHMOCTH OT TeMIlepaTypbl PacTAHYTOH H CXaToi
- apMaTyphl.
Jonyckaercs onpenenst MOMEHT UHepuuHu I, 6e3 ydera apMaTypsl corjacHo 6.16,
6.20 u 6.21. 3naueHus moayns aepopmauuu berona B ¢opmynax (8.33), (8.37) u (8.38)
NPUHHUMAIOT PaBHBIMHU!
NpH KPaTKOBPEMEHHOM JEHCTBHH Harpy3ku U HarpeBe

Eyy=o@pEyp, (8.39)

rae @p — KO3PGUIMEHT, YUYHTHIBAIOLIUK BIMSHUE KPAaTKOBPEMEHHOH MON3yyecTH OeTOHa U
NpUHUMaeMbid 11 6eToHa coctaBoB (Tabnuua 5.1):

Ne 1<3,6,7, 10, 11, 1921 ...ooovvvei. 0,85
Ne 4,5,8,9,23,24 .oocoooiiioer 0,80
No12-18,29,30 oo, 0,70

IpH NPOJODKUTEILHOM JEHCTBUN HAarpy3kH U Harpese Ey = Ep, KOTOPBIH ONpenessior
mo ¢opmyse (5.10) B 3aBUCHMOCTH OT TEMIEpaTypel OeToHa B LEHTPE THKECTH
MIPUBE/ICHHOIO CEYEHHMS.

Pacctosnue ot Haubosee CXaToro BoJokHa O€TOHA 10 LEHTpa THKECTH NPUBEIECHHOTO
I0MIEPEYHOr0 CEUSHUA ITEMEHTA ONPEAEISIOT o PopMyJie

S
ye= L (8.40)

Ared
rIie S red — CTATHYECKUHA MOMEHT IPHUBEICHHOIO CEYEHHUS dJIEMEHTA OTHOCHTENILHO Haubosee
CXKaToro BOAOKHA 6ETOHa, paBHHLIit
Sec.red = Sc+8ic0+S'sca’ ; (8.41)

Areq — TUIOLIAJb IPUBEJCHHOTO NONEPEYHOTO CEYEHHS JIEMEHTa, onpeaessieTcs 1o Gopmyne
(6.27), a ee craTHYECKKX MOMEHT OTHOCHTENBHO Hanboiee C)KaToro BOJIOKHa OeToHa

Sc = Area 0,5k ; (8.42)

A S5 A's, S'se — IIIOLIAN NONIEPEYHOTO CEYEHHS H HX CTaTHYECKHE MOMEHTEI OTHOCHTENBHO
HauboJree CKATOro BOJJOKHA 6€TOHA, COOTBETCTBEHHO PACTAHYTOH H C)KaToi

apMaTypbl ’ '
Sse= Ashop; (8.43)
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Se=AS. (8.44)

KecTKocTh Keie300eTOHHOr 0 3JIEMEHTA Ha y4acTKe
¢ TpCIIHHAMH B pacTsmyToﬁ 30HC

8.29 XecTKOCTh Xe/1e306€TOHHOTO JIEMEHTA Ha Y4acTKax ¢ TPEIHHAMHU B PaCTAHYTON
30HE ONPEAEIAIOT C YUETOM CIEAYIOIIHX MONOKEHHH:

cedeHHd nocie neGopMUPOBaHHs OCTAIOTCS TIOCKHMH,

HanpskeHue B 6eTOHe CXKaToi 30HBI ONPEJEAIOT KaK [l YIPYroro Tena;

paboTy pacTAHYTOro GETOHA B CEYEHHH C HOPMAILHOH TPELUWHOH HE yUHTBIBAIOT,

paboTy pacTAHyTOro GETOHA Ha y4acTKe MEXIY CMEKHBIMH HOPMAbHBIMU TPEUIMHAMH
YYHMTBHIBAIOT IOCPEACTBOM K0P PHULIHEHTA ;.

MecTKOCTh Xene300eTOHHOro djeMeHTa D Ha y4acTKax ¢ TPEUIMHAMM ONpeNesIsoT Mo
dopmyne (8.33) u npuHEMaiOT He GoTee KECTKOCTH O€3 TPEIIHH.

MomeHT uHepuuH I,y TPUBEACHHOTO TONEPEYHOrO CEYCHMs dIEMEHTA OTHOCHTEIBHO
€ro LEHTPa THKECTH ONPEAENSIOT 10 OOIMM MpaBHIIaM CONIPOTHBJICHHUS yIPYTHX 3JIEMEHTOB
C ydeToM IUIOWAJM CedcHHs GeToHa TONbKO CXATOH 30HBI, IUIOWANCH CeueHMs CKaToH
apMaTypsl ¢ K03 }UIHMEHTOM NPHBHICHHA apMaTypbl K GETOHY ds; H PACTAHYTOH apMaTypbl
¢ K03 PHIMEHTOM NpUBE/IEHHs apMaTypbl K 6ETOHY 02 110 hopMyne

Lrea= I+ ap+1Is5a’, (845)

rae I, I I's — MOMEHTbI HHEPLMH [UI0IAJEeH CCYEHNU COOTBETCTBEHHO c)KaToi 30HbI OETOHA,
pacTAHYTOM M CXaToH apMaTypsl OTHOCHTEJIBHO LEHTPa THKECTH
NPHBENEHHOTO NONEPEYHOTO CEHEHHUA 0e3 yyera 6eTOHA PACTAHYTOH 30HBI.
3uauenus [, onpeaenstor cornacHo 8.30.
3nauenus I, u I’y onpenensior no Gopmynam (8.35) n (8.36), pHHUMAS Vm PABHBIM
pacCTOSHHIO OT Hauboyee CXKaToro BOJIOKHA OeToHa 10 IICGHTPa TSHKECTH MPHUBEAECHHOTO
flonepeyHoro ceyeHus Oe3 ydyera OeToHa pacTAHYTO#H 30HBI (PUCYHOK 8.3).
Jins u3rubaeMbIX 3JIEMEHTOB

Vem = Xm » (8.46)

FJIe X,y — CPE/HSIs BBICOTA CKATOH 30HBI GETOHA, YYHTHIBAIOLLAS BIMAHME PAOOTHI
pacTAHyTOro 6eToHa MeXly TPELIHHAMH H ONpeeseMas cornacHo 8.31.

a) 6)
L Oy = €4Ey sy £p 05 = 46y g
5 o, = E;bs,l &, ] . o, = tlst'
= M >
JE —€-) o
N /
/ !
! /
'8
— L- ] l = .
0: - 3,,,, s.red, ¢ - (’s = E'SMLA.R'(-‘..'

1 — UEHTP THXECTH NMPUBCACHHOIO CEHCHHH

Pucynox 8.3 - Cxema HanpsiokeHH#H U 1eGopmauuii B NPUBENEHHOM NONEPEHHOM CEHEHHH JIEMEHTA ¢
TPEWIMHAMH NpH pacdeTe no AeGOPMaLNAM, NPH AHCTBHH HITHOAIOLIEr0 MOMEHTA (a), u3rnbarowmero
MOMEHT2 B NPOAONbLHOMN cHibl (6)
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3HaueHuA KO3QPHLMEHTa IPUBEACHHUS CKATOH apMaTypsl K GETOHY a's; ONpENesIOT 0
¢opmyne (8.14) u xkodhPUUHEHT NPUBEAEHHS PACTAHYTOM apMaTypr Kk GeToHy @y Mo

dopmyne
a2 ==L (8.47)

IIpuBenennsiit Monyne AedopManuu cxaroro 6eToHa onpenensioT no gpopmyie (8.15).
IpuBenenHslii Moayns AeopMalMi pacTAHYTOR apMatypbl Ej ey, ONPENCISIOT C y4ETOM
BJIMSAIHHSA PAaCTAHYTOTO OETOHA MEXY TPELMHAMHE O dopMmyJie:

E.TI
Es,red.t= ) (848)
WS

rae Ey ~ onpenensior no Qopmyne (5.18). 3HaueHne koddhuLHMEHTa Y, ONPEACIIOT IO
tbopmyne (8.21). JlonyckaeTcs NpHHAMATD Y, = 1, CIETOBATENBHO ¢y = @g). [Ipu 3TOM, eciin
ycnosue 8.20 He ynOBIETBOpSAETCs, pacdyeT NPOU3BOAAT C ydeToM KoddduuueHTa Y, Mo
dbopmyre (8.21).

8.30 MoMeHT HHepUMH IUIOWadH Ce4eHH CKaToi 30HbI GeToHa I, ONpeaeNsIOT:

a) Mpu JeHCTBUHU TOJBKO U3rudarollero MoMeHTa M:

JUI 3JIEMEHTOB NPSIMOYTOJIBHOIO MONEPEYHOro ceyeHus no popmyne

=2 (8.49)

JUTS 3JIEMEHTOB TaBPOBOT'O (CO CXKATOM NOJIKOH) U JBYTAaBPOBOTO MONEPEHHBIX CEYSHHUH
C HyJIeBOH JIMHMEH, PacniosoKeHHOH B pedpe HIXKe CKATOM MONKHU (x, > h'y), 0 hopmye

o b _b)hf1 122105

f

2

I, =1, +I ; (8.50)

6) npu aeiicTBUM u3rubarolero MoMeHTa M 1 npoJoabHOM cuibl N (CKHMAIOLIEH MU

pacTsaruBaroLIeH):
JUISL JIEMEHTOB MPAMOYTOJIBHOTO MONEPEYHOro ceyeHus no hopmyse

2

3
bx Yem 051 | (8.51)

I, =222 1412
3 X

n
JUIsl 3JIEMEHTOB TaBPOBOTO (CO CXKATOH MOJIKOH) M ABYTAaBPOBOIO IIONEPEUHOIO CEYEHUH
C HYJIEBO# NHHHEH, pacnojioKeHHOU B pebpe HUXKE CIKATOM MOJKHU (Xx,>h's), no popmyne

3 b -b 2
1, =2 41412 2em g5 +<—f——f 1+12 22051 |. (8.52)
3 x 12 hf

m

B Tex ciywasx, xorma ompenenseMas coriacHo 8.31 BeicoTa CxaTOH 30HBI X < h'j,
MOMEHT WHEPUHH [, BHIYKCIIAIOT KaK JUIs 3JIEMEHTOB NIPIMOYTObHOTO MONEPEYHOro CeUEHUs
no ¢popmynam (8.49) u (8.51), npunuMmas b = b.

8.31 JIna usruGaeMbIX 3JIEMEHTOB IOJIOKEHHE HEMTpanbHOHW OCH (CpeIHEH BBICOTHI
cXaroil 30HbI OETOHA), ONPENENAIOT H3 YPaBHEHHUS
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Spo= 052 850— a'528'50, (8.53)

rae Spo, Sso 1 S'sp — CTATHYECKHE MOMEHTBI COOTBETCTBEHHO CXaToi 30HBI 6eToHa,
pacTAHYTOH M CXKaToH apMaTyphl OTHOCHTENIBHO HEHTPANIBHOM OCH.
Jns 31eMEHTOB IPAMOYTOJILHOTO IOIEPEYHOro CeueHUs 63 CXATOi apMaTyphl BBEICOTY
CIKaTOH 30HBI X, OTPEAEIAIOT M0 GopMyIie

Xm = ho(‘/(ﬂxaxz ) +2u0, - HC ) . (8.54)

Jnd npsAMOyrosibHbIX CEYEHMH C pacTSHyTOM H CKaTOH apMaTypoil BHICOTY C)KaToOM
30HBI ONPEAEIAIOT o hopmyie

xm = hO(J(luxa.\'Z + ﬂ:a:l )2 + z(ﬂsaﬂ + /‘l.: a.:l alho) _(ﬂxa.\‘Z + ﬂ:a:l)) | (8.55)

Jlis TaBpOBBIX C [TOJKOH B CXKATOH 30HE U ABYTaBPOBBIX CEYECHHUI BBICOTY CXKATOM 30HEI
ONpeaessIoT nio Gpopmyie

s’ ’ 7 4 4 ’ ’ h’ ’ ’ ’
xm = hO \/(/u.\'ax2 +ﬂ.\'a.\'l +/uf )2 + 2(ﬂxa.\'2 +/us axl %0 +/’1f /2}1 ) —(ﬂsax? +‘u-\'a-\'| +ﬂf)
0

(8.56)
A
= 8.57
Y2 bh, (8.57)
, A

= 8.58
M, b (8.58)
A (8.59)

My = b :

jPI(S A'f — IJIolaab HOHCpC‘IHOFO CEYEeHHA CBECOB CXATHIX ITOJIOK

A= (bs=b) b . (8.60)

Jlnsg BHELEHTPEHHO CXaThlX M BHEUEHTPEHHO pACTAHYTBIX 3JIEMEHTOB I10/10XEHHE
HEATPaIbHOM OCH, BBICOTBI CXKAaTOH 30HBI ONPEAEIAIOT H3 YPaBHEHHS
= I +a,l, +ax,I;? , 861)
ShO —asZSxO +axlS 50
TI€ Yy — PAaCCTOSHUE OT HEUTPAILHOH OCH 10 TOYKH NPHIIOKEHHUS [IPOJ0JLHOM CUIlb N,
OTCTOsIIEH OT LEHTpa TSHXKECTH MOJHOro ceyeHus (6e3 ydyerta TpeuivH) Ha
pacctosiHuu eg = M/N;
Ino s Spo, Iso, S50, I'so ¥ S'sp ~ MOMEHTBI HHEPIIUH ¥ CTATHYECKHE MOMEHTBI COOTBETCTBEHHO
C)KaToif 30HbI 6ETOHA, PACTAHYTOH U CXKATOH apMaTyphl
OTHOCHUTEJIbHO HEMTPAJIbHOM OCH.
JlonyckaeTcsi 3Hau€HHE BBICOTBI C)KATOH 30HBI 3JIEMEHTOB NPAMOYTOJIBHOIO CEYEHHS
NpHU neicTBUH M3rubarouiero MoMeHTa M u npononbHo# cuitel N onpeaensTs no gopmyne
X, =X, i—{ﬂiv— , (8.62)
A M

[£4

[€ X7 — BBIYUCIIAIOT KaK JJ1s H3rHOaeMbIX 3JIEMEHTOB cornacHo 8.31;
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Jred, Ared — MOMEHT HHEPLHH NPUBEAECHHOIO MONIEPEYHOTO CEYECHHS 3JIEMEHTA OTHOCHTEILHO
€ro LEHTPa TAKECTH H IUIOmANb [PUBEJCHHOrO IONEPEYHOr0 CEYEHHH,
omnpeie/igeMbIe JUIs TOJHOTO CEYEHHU deMenTa (6e3 yyeTa TpeIuH) CoriacHO
6.16-6.18, 8.28.

B ¢opmyne (8.62) 3HaK «moc» NPUHHMAIOT NpPH CKUMAIOIIEH NPONONBHON CHIe, a
3HaK «<MHMHYC» — IIPH pacTArUBAIOIIEH TPOJOJIbHON CHIIE.
8.32 XecrtxocTh HM3rHOaeMBIX Kene300€TOHHBIX 3JIEMEHTOB JOMYCKAeTCs ONpENeNATh

1o gopmyie

D = Ep 41 As 2 (ho— Xm), (8.63)

rie zZ — PacCTOSIHHE OT LEHTpAa TSDKECTH pacTAHYTOH apMarypsl N0 TOYKH MPHIIOKECHHS
PaBHOJECHCTBYIOLIEH YCHIIMH B C)KaTo# 30HE.
JUs 3eMEHTOB NPAMOYTOJNBHOTO CeYeHHs Ge3 ydeTa CkaTodl apMaTyphbl 3HAYEHHE Z
OIpENENSIOT o popmyne
z2=hg— x./3. (8.64)

Jlnst 351eMEHTOB MPSAMOYTOJBLHOIO, TABPOBOI'O C MOJIKOH B CXKaTOM 30HE M JBYTAaBPOBOTO
NONEPEYHbIX CEYeHUH Jonyckaercd npunumath Z = 0,8hy.

8.33 Ilporu6s! xene300€TOHHBIX 37IEMEHTOB MOXKHO ONPENE/ATh N0 OOIMM NpaBHiaM
CTPOHTENILHOH MEXaHHKH C HCHOJIb30BAHHEM BMECTO KPUBHM3HBI HEIIOCPECTBEHHO H3rHOHBIX
KECTKOCTHBIX XapaKTEpPUCTHK D myTeM 3aMEHBl YNpPYTrHX H3THOHBIX XapakTepHCTHK El B
pacYETHHIX 3aBUCHMOCTAX Ha yKa3aHHBIC XapaKTEepHCTHKH D, BBIYHCIICHHBIE 10 QOpMyIaM
(8.33) u (8.66). ,

Tlpu coBMECTHOM ACHCTBUH KpaTKOBPEMEHHBIX U JUIHTENBHBIX Harpy30K H TEMIEpaTyp,
HONHBIH nporu6 3eMeHToB 6e3 TpelMH M C TPEUIMHAMM B PacTAHYTOH 30HE ONpele/stoT
yTeM CYMMHpPOBaHHs MPOrHOOB COOTBETCTBYIOLIMX HArpy30K M AJMTENIbHOCTH Harpesa, Io
AQHAJIOTMH C CYMMHpPOBaHHEM KpHBU3HBI coriacHo 8.26, mNpHHMMas JKECTKOCTHbIE
XapakTepucTuK# D B 3aBHCHMOCTH OT YKa3aHHOM B 3TOM IIyHKTE IIPHHATOH
NPOAOJDKHTENLHOCTH JEHCTBHS, paccMaTpuBaeMoil Harpy3Kd ¥ Harpea. JlomyckaeTcs npH
OlIpeaesIeHNH KECTKOCTHBIX XapaKTepPUCTHK D 3]1eMEHTOB € TPELIMHAMH B PaCTIHYTOH 30HE
npuHuMaTte Kodpduumenr y; = 1. B 3TOM cnydae  npH COBMECTHOM JEHCTBHH
KPAaTKOBPEMEHHBIX M [UIMTENBHBIX Harpy3oK M TEMIMEpATyp, NONHbLIA NPOrud 3/1€MEHTOB C
TPEIUMHAMUA B PACTAHYTOM 30HE OMNpENEeNstsiIOT NYTEM CYMMHpPOBaHUS MpOruboB OT
KPaTKOBPEMEHHOTO NefiCTBUS KPaTKOBPEMEHHBIX HAarpy30K M TEMIIEpATYp W OT AJIHTEILHOrO
JNEHCTBMS JIMTENLHBIX HArpy30K M TEMIeparyp, ¢ YYETOM COOTBETCTBYIOUIMX 3HAYCHUH
YECTKOCTHBIX XapakTepUCTHK D, KaK 3TO MPUHATO JUIA JIEMEHTOB 6€3 TpELiHH.

8.34 Jins H3rubaeMbIX 3NEMEHTOB NPAMOYIONBHOTO, TaBPOBOMO M JBYTaBPOBOIO
CeYeHU KPMUBHU3HBI HA YUACTKaX C TPEIIHHAMH B PacTAHYTOH 30HE JONYCKaeTCs ONpeleNsTh
no ¢popmyrne :

M —p,bh’R,, .
[l) — @2 gl,.\en , (865)
r ¢1ExlAsh0

rae ko3hduuueHTs! ¢ npuHUMaloT 1o Tabnuue 8.1, ¢, — 110 Tabiauue 8.2.
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Ta6bauua 8.1

KoadduuneHts! @) npH 3Ha4CHUAX 4d,, PaBHBIX
K <007} 0,10 | 0,15 0,20 0,30 0,40 0,50 | 0,60 0,70 0,80 0,90 1,00

00 | 060 [ 055 [ 049 | 045 0,38 034 | 030 | 027 { 025 | 0,23 | 0,22 | 0,20
0,2 069 | 0,65 | 0,59 | 0,55 0,48 043 | 039 | 0,36 | 0,33 | 031 0,29 | 0,27
04 | 073 1 0,69 | 0,65 | 061 0,55.] 050 | 046 | 042 | 040 | 037 | 0,35 [ 0,33
06 | 075 | 072 | 0,68 | 0,65 0,59 055 | 051 | 047 | 045 | 042 | 040 | 0,38
0,8 0,76 | 0,74 | 0,71 | 0,69 0,62 058 | 054 | 051 | 048 | 046 | 044 | 042
1,0 1 077 1075 |1 0,72 | 0,70 0,65 0,61 057 | 0,54 | 0,52 | 049 | 047 | 045

A (b/ - b)h' A'
pas,z-—s—asl; ,U}c ='—-———f f +—S—a;'.
bhy bhy bhy
Ta6bnunna 82
Kosgppu- Koahpuunenrsl ¢, NpH 3HAYEHHAX UG, PABHbIX

LUHECHTBI

u | u' | <007 [007-0,170,1-0,2[0,2-0,4]0.4-0.6]0,6-0,8]0.8-1,0[ < 0,07 [007-0,1 0,1-02[0,2-0.4[0,4-0,6[0.6-0.8[0,8-1.0
Henponomkurensioe neficrsue Harpy3oK U TEMNEpATyp [TpogomxkurensHoe neficTBHE HArpy30k u TeMneparyp
00| 00 | 016 0.16 | 0,16 | 0,17 10,17 | 0,17 | 0.17 { 0,15 | 0.14 | 0,14 } 0.13 | 0.13 | 0,12 | 0,12
00 ) 02| 020 0,20 020|021 (022}023]|023{0,18]0,18]0,18]0.17 |0.17|0,17 0,16
00 ] 04| 022 023 1023]0241026]027]|028] 0217021021 0214021020 (020
0.0 ] 06 | 024 0.25 |0.25]0,27|029}031}032|023]023]0,23 023|024 |0,24 | 0,24
0.0} 08 | 025 0.26 10271029} 032|0,34]036]024 024|025 (025} 0.26 | 0,27 | 0.27
001 104 026 | 027 |028]030]034]037]0,39]025]0.26)026 027028029 | 03
02 ] 00| 024 023 |023]022/021}021]020/0201}021]0.20{0,i8|0.16 | 0,15 | 0.14

04 | 00 - 031 1029}0,270,26[025{024] - |027|026]022]|0.19]0,18 | 0,17
0.6 | 00 - 038 [036]033]030}0,28027| - |034}0311]0271}02310.20]0.9
0.8 | 0.0 - - 043]1038}035{032]030) - - 10371031026} 023} 021
1,0 | 0,0 - - 0501044 10391036]030| - - 1044 1036|030 026|023
02 )02 0,29 0,28 | 0,28 0,28}0,270,27]0,27}0,27|0,14{025])0,23]0,21 ] 0,20} 0,19
04 | 04 - 041 |040]039]039(038|038| - |0261036|033|031]029]{0,28
0,6 | 0,6 - - 053105210511050[049} - ]038}048 044|041 038037
08 | 0,8 - - 0,66 | 0,64 | 0,63 | 0,62 | 0,61 - - 10611056 051|048 | 046
1,0 | 1,0 - - - 1077407510791073| - - - 1068 ] 063]059] 0,50
pog=—=0y, =t Ay, Hp=—"—h;.
bhy bh, bh, bh

)KCCTKOCTB H3FH6aCMBIX 3JICMEHTOB C TpeH.[PIHaMPI B paCTﬂHyTOﬁ 30HC A0ONnYyCKacTcs
ONIpEACIIATD 110 (I)OpMyIIe T
2
— ¢l E st AshO

2
M - @,bh*R

KpuBH3HY BHELEHTPEHHO CXKATBIX 3/IEMEHTOB, a TAKXXE BHELUEHTPEHHO PaCTAHYTBIX
3JIEMEHTOB MPH NPHJIOKEHUH CHIbl N BHE pAacCTOAHHA MEXAY apmartypamMu S H §' Ha
y4acTKax ¢ TPEIMHAMH B PAaCTAHYTOH 30HE ONpEENIOT N0 GopmyJie

1 N
-—=t—, (8.67)
r Sred Eb.red‘l

(8.66)

bt ser t

rae Syeq — onpenenstot no gopmyne (8.41) u Ejp .4, — no popmyine (8.15).

R |

88




CIT 27.13330.2011

OnpeaeieHHe KPUBU3HBI XKeJ1€300€TOHHBIX 3JIEMEHTOB
Ha OCHOBe JeopMaHOHHON MoaeTH

8.35 IlonHyr0 KpHBH3HY )Xene300€TOHHBIX 3J€MEHTOB Ha y4yacTkax 0e3 TpelMH B
pacTsHyTOH 30HE ceyeHHs ompenessoT no dopmyne (8.30), a Ha ydacTKax ¢ TpelLIHHAMH B
pacTsiHyTOH 30He ceueHus — o opmyne (8.31).

3HaueHus KpHMBHM3H, BXxoAsmux B ¢opmyns (8.30) u (8.31), onpenensior w3
pemieHds  CHCTEMBI ypaBHeHHMH cormacHo 7.3.16 CII 52-101 [1]. IIpm stom npu
OnpeneNeHHH  KpPHUBH3H OT HENpPOAOJDKUTENBHOrO  HEHCTBMS  HArpy3ku H
KpaTKOBPEMEHHOIO HarpeBa B pacyeTe MCHONB3YIOT AHArpaMMbl KPaTKOBPEMEHHOIO
nedOpMHUPOBAHHS CXKATOr0 M pacTIHYTOro OEeToHa, a MpH ONpeleNeHHH KPHBH3H OT
NPOAOKUTEIBPHOTO NEHCTBHS Harpy3kd M TEMIeEpaTypbl — AHArpaMMbl JUTHTENBHOTO
ne@opmupoBaHus OeTOHa ¢ pPacyYETHBIMH XapaKTEPHCTHKAMH NS  OpedebHbIX
COCTOSHHUM BTOPOM IpYIIIbI.

9 KoHCTpYKTHBHbIE TPeOOBAHHUS
O6mue moJ10KeHHs

9.1 Jlna ofecrnieyeHUss Hecyllel CIIOCOOHOCTH, NPUIOOHOCTH K HOPMAaNIbHOIM
3KCIUIyaTalldd H JOJTOBEYHOCTH OETOHHBIX M XKENe300CTOHHBIX KOHCTPYKUHH MOMHMO
TpeGOBaHHIA, ONpeaeNSIEMBIX PaCYETOM, CIEAYeT BBIMOIHATH KOHCTPYKTHBHBIE TPEOOBaHHUA:

110 FeOMETPUYECKHM pa3MepaM 3JIEMEHTOB KOHCTPYKLU;

0 apMHPOBAHUIO (CONEPXKAHHIO U PACHONOXEHHIO apMaTyphl, TOJLIMHE 3aIUTHOTO
cnosi 6eToHa, aHKEPOBKE H COETUHEHHSIM apMarTypbl);

10 3alIMTe KOHCTPYKIHi OT HeONaronpUsTHOrO BIMSHHUS BO3ACHCTBUI Ccpebl.

I'eomeTpuyeckHe pa3mMepbl KOHCTPYKUHH

9.2 MuHHMANbHBIC TEOMETPUYECKHE pa3sMephl CEYEHHUH KOHCTPYKIMH cielxyer
Ha3Ha4aTh TaKHUMH, 4TOObI 06ecneYuBaTh:

HECYILYIO CHOCOOHOCTh KOHCTPYKLHH;

BO3MOXXHOCTH HaJJIe)KaIEero pa3MeLICHUs apMaTypsl (PacCTOSHUSA MEXIY CTEPXKHSIMH,
TOJILHHA 3aIMTHOrO CJI0s 6eTOHA H T.1.), €€ aHKEPOBKU H COBMECTHOMN paboThl ¢ 6ETOHOM;

JOCTAaTOYHYIO XKECTKOCTh KOHCTPYKLHUH;

HEOOXOAUMYIO OTHECTOMKOCTh, BOAOHEIPOHHUIIAEMOCTh, TEIUIO- H 3BYKOH3OJSALHIO,
KOPPO3HOHHYIO CTORKOCTD, paiHallAOHHYIO 3aLIMTY KOHCTPYKIMH U T.IL.;

.. BO3BMOXXHOCTb Ka4ECTBEHHOI'O H3rOTOBJICHUS IIPH OETOHHPOBAHHH KOHCTPYKIIHH.

9.3 MuHuMaNbHBIE pa3Mephb! MONEPEYHOro CEYEHHS MOHOJHTHBIX KOHCTPYKLUHH (1is
obecneyeHus KaYECTBEHHOTO U3rOTOBJICHUS) PEKOMEHYETCS IPUHUMATD HE MEHeE:

80 MM — AN CBOIOB H KYITOJIOB;

40 MM — Ul TUIOCKOCTHBIX 3JIEMEHTOB.

Pa3Mephl ceyeHHH BHELEHTPEHHO CXKATBIX 3JIEMEHTOB Ul 00ECIEYEHHS HX HKECTKOCTH

l
peKoMeHAyeTCs IPUHUMATh TAKAMHU, YTOObI X THOKOCTD ¢ . B mo6oM HarnpaBJIeHHH He

NpeBbILIANIA TIPeAe/bHBIX 3HaUeHHH, yKa3aHHBIX B Tabnuue 9.1.
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Tabnuua 9.1
[penensuas rHOGKOCTS /i BHELEHTPEHHO CXATBIX FNEMENTOR ]
DneMeHTb npu Temnepatype GETOHA B LEHTPE TAKECTH Cevenus, °C
20 50-100 300 500 700 900
BeToHHble 90 80 60 50 45 35
KenezobeToHHble 200 145 90 55 - -

[Tpumeyanue— Jna xene300eTOHHBIX INEMEHTOB ¢ OAHOCTOPOHHHM aDMHUPOBAHHEM MPEnEbHbLIE rMGKOCTH

NPUHUMAIOTCH Kak AJis BETOHHBIX 3IEMEHTOB.

9.4 B KOHCTPYKUMSAX 3AaHHH H COOPYXKEHHH, HCHBITHIBAIOLUIMX TEMIIEPATypHBIE H
BI@XHOCTHBIE BO3JEHCTBUS, CJIEAYET NpPEAyCMaTpUBaTh HX pa3pe3Ky TeMIIEpPaTypHO-
yCaJlOYHBIMHM IBaMH, PACCTOSIHUA MEXAY KOTOPHIMM Ha3Ha4yaloT B 3aBUCHMOCTH OT
TEMIIEPATYPHBIX YCIIOBHI M KOHCTPYKTHUBHBIX OCOOEHHOCTEH coopyxenus (6.27).

[lpu HepaBHOMepHOH ocanke (QYHAAMEHTOB CIEAYET NPERYCMATPHBATh pa3AcieHHE
KOHCTPYKUHMH 0CafOYHBIMM HIBAMHU.

ApMHupoOBaHHe
3awumnwvrii cnou bemona

9.5 Apmarypa, pacrioNloXeHHas BHYTPH CEYEHHMS KOHCTPYKLHH, HOJDKHA HMMETh
JalIMTHBIA  coi  GeToHa (KacaTeNbHO€ pAacCTOSHHE OT MOBEPXHOCTH apMaTyphl 10
COOTBETCTBYIOWIEH MPaHH KOHCTPYKLHH ), 4TOOBI 0becreynBaTh:

COBMECTHYIO paboTy apMaTypbi ¢ 6ETOHOM;

3AIUTY apMaTyphl OT BHELIHMX BO3AECHCTBMH (TEXHONOIMYECKMX, TEMMEpaTypHbIX,
BI2XXHOCTHBIX U T.1.);

BO3MOXHOCTH aHKEPOBKH U CTHIKOBAHHS apMaTyphbl;

OPHECTOWKOCTh U OFHECOXPAHHOCTb KOHCTPYKIHHA.

9.6 TomuuHy 3alMTHOrO €10 O€TOHA ClieAyeT NPUHMMAaTh B 3aBUCHMOCTH OT
Ha3sHAa4YeHHS KOHCTPYKUHH, XapakTepa paboTbl apMarypbl B KOHCTPYKLIMHM U TEMOEpaTryphl.
MuHUMabHBlE 3HaU€HHs TOJTIUMHEI 3aLMTHOrO CJ/Iof OETOHA CeyeT MPHHHMATh HE MEHEE:!

20 MM — [1g paboueii apMaTypbl B MOHOJUTHBLIX KOHCTPYKLUSX;

15 MM — 11 paboueii apmMaTypbl B COOPHBIX KOHCTPYKUMSX;

Ha 5 MM MeEHbIIE — Ul KOHCTPYKTHBHOH apMmarypbl, 10 CPaBHEHHIO ¢ Tpebyemoi
TOJILMHOM 3aIMTHOTO cost 6eTOHa A pabodeid apMaTypsl,

BO BCEX ClIydyasx — HE MEHee IHaMeTpa CTEPIKHS apMaTypsl.

MuHMMaibHas8 TONIIMHA 3AIMTHOrO ciosi OeToHa AomkHa ObITh NpH Temieparype
apMaTypbl:

ot 50 no 100°C BKIOYHTENBHO ............ 1,5d,;
ot 100 no 300°C BKIOYHTENBHO ........... 2,0d;
0T 300°C BKJTIOUHUTEIBHO .. .vvvvenveneennns 2,5d.

MunumansHble paccmosnus MedCoy CmepICHAMU ApMAamypbl

9.7 MuHuMaNbHBIE PACCTOAHHS B ,CBETY MEXAY CTEPXHAMH apMmaryphel cieayer
NPUHMUMATh TaKMMH, 4TOOBl OOECHEYUTh COBMECTHYIO paboTy apmatypbl ¢ 6€TOHOM H
KAueCTBEHHOE H3rOTOBJCHHE KOHCTPYKLUHMH, CBA3AHHOE C YKJIQAKOM H YNJIOTHEHHEM
OETOHHOI CMECH, HO He MeHee HaHOOJIbILEro IMaMeTpa CTEPXKHS, @ TAKKE HE MEHEE, MM
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25 ~ npH rOpU3OHTAIBHOM HJIH HAKJIOHHOM TIOJIOKEHHH CTEPXKHEH HHKHEH apMaTyphl,
pacronoXkeHHOH B OJTHH HJIH JIBa psja; -

30 - 1o ke, 1A BEpXHei apMaTypel;

50 - To e, NpH PacTONOKECHHH HHXHEH apMaTyphl Goslee dem B Ba psga (Kpome
CTEPIKHEH IBYX HHXHHX PAJOB), a Taioke NMPH OGETOHUPOBAHUH CTEPKHEN B BEPTHUKATLHOM
TOJIOKEHHH.

IIpodonvbHoe apmuposanue

9.8 B xene306€TOHHBIX 3JIEMEHTaX IUIOWIAAb CEYEHMsS IIPOJOJBLHON pacTAHYTOM
apMaTypel, a TaKKe CXaToH, ecad oHa TpebyeTcs IO pacdeTy, B MpOLEHTaxX MIIOLIAIH
cedeHHs OeTOHa, paBHOMH MPOU3BEICHUIO LIMPHHBI MPIMOYTOJIBHOIO CEYEHUS JIHOO IHMPHHBI

‘ A :
pebpa TaBpoBOro (ByTaBPOBOTO) CEYEHUsI Ha pabo4ylO BBICOTY CEYCHHS, L, =;—"'—IOO % o

CleayeT MPpHHUMATh He MeHee, %: i
0,1 — B n3rubaeMpIX, BHEHEHTPEHHO PACTSHYTHIX 3J€MEHTaX M BHEHEHTPEHHO CXAaThIX :

) .
aneMeHTax NpH ruokocTH —- <17 (1715 NpIMOYTONbHBIX CedeHul > <5); .
l l |

l
0,25 - BO BHEUEHTPEHHO CXaTbIX OJJleMEHTaXx Inpu ruokoctw ->>87 (ans
i

. L
NPSAMOYTOJIBHBIX CEUeHHH —>25).
4

JInsi mpOMEXYTOYHBIX 3HauYeHHH THOKOCTH 37€MEHTOB 3HAay€HHE Y, ONPEAENSIOT MO
HHTEPIONSAILHH.

B sneMeHTax ¢ HpoOAOJILHOH apMaTypoH, -pacloNoXEHHOH PaBHOMEPHO 1O KOHTYPY
CeuYeHHs, a TAKXKe B IIEHTPAIBHO PACTAHYTHIX 3JIEMEHTaX MHHMMAIbHYIO IUIOILAAbL CEYEHHS
BCEH MpOMOJILHOH apMaTypsl cjedyeT IpUHHMAaTh BABOE OOJbLIEH YKa3aHHBIX BbIlLE
3HaYEHHH H OTHOCHTH HX K NOJIHOM IUTOMIAAM ceyeHus OeToHa.

9.9 B OGeToHHBIX KOHCTPYKLHAX, €CJIM [IO3BOJISECT TeMIepaTrypa, ClelyeT
TpeayCMaTPUBaThL KOHCTPYKTHBHOE apMHPOBaHHE:

B MECTaX PEe3KOTr0 H3MEHEHHs pa3MEPOB CEUEHHS 3IIEMEHTOB;

B OETOHHBIX CTEHAX MOJ U HaJl IPOEMaMH;

BO BHEIEHTPEHHO CXAaTBIX 3JIEMEHTaX, PacCYMTHIBAEMBIX MO NMPOYHOCTH 6e3 paboTel
pacTaHyToro O€TOHa, y IpaHei, Iie BO3HHMKAIOT PacTATHUBAIOILME HANpPSOKEHHUs; TMPH ITOM
k03¢ ¢HuuHeHT apMHPOBaHHUS U npuHuMaloT He MeHee 0,025 %. ‘

9.10 B xene300eTOHHBIX JTHHEHHBIX KOHCTPYKHUSX U IITUTAX HauOoJIbIINE pacCCTOSHUS
MeXAy OCAMH CTEp)XHEH MpOJOJBHOH apmaTypbl, ~obecrneynBaromue 3PQPeKTHBHOE
BOBJICYEHHE B paboTy GeTOHa, paBHOMEPHOE paclpesie/icHHe HanpshkeHuH M nedopmauui, a
TaKXK€ OrpaHMYCHHE WIHPHHBl PACKPHITHS TPEIIHH MEXIY CTEPXHAMH apMaTyphl, JOKHBI
6b1TH HE boJIEE:

200 MM — TIpH BBICOTE MOMEpPEYHOro cedeHus i 1o 150 mu;

1,5 h 1 400 MM ~ mpH BBICOTE MONEPEYHOro cedeHus A cBbile 150 MM,

B Kene300eTOHHBIX KoNoHHax: 400 MM -~ B HanpaBji€HHH, MEPHCHAMKYIAPHOM
IJIOCKOCTH H3ru6a, 1 500 MM — B HalpaBJIEHHH MIOCKOCTH H3rHba.
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B xene3006eTOHHBIX CTEHAX PAaCCTOSHHA MEXAY CTEPKHAMH BEPTHKAIbHON apMaTyphl
npuauMarotT He Oonee 2t u 400 MM (¢ ~ TOJNIMHA CTEHBI), a TOPH3OHTANLHON — He Goee
400 mMM.

Haubonpmue paccTosHHS MEXAY CTEPKHAMH paclpelelUTENbHON ‘apMaTypsl IUIHT
peKoMeHayeTca NpHHMMaTh He 6onee 2h u 600 Mm.

9.11 B Gankax u pebpax mmpuHOi 6omee 150 MM YHMCIO NPOAOTBHBIX paboumx
PacTAHYTBIX CTEpXHeH B NONEPEeYHOM CEYEHHM JODKHO ObITh HE MeHee ABYX. [Ipu mmpune
6anox u pebep 150 MM M MeHee HONYyCKaeTCA YCTaHABIHBAThL B MONEPEYHOM CEYEHHH OJIHH
IIPOJOJIbHBIA CTEPXKEHb.

9.12 B 6ankax no onopsl cieyeT ROBOAUTH CTEPKHH IIPOAOIILHOH paboueil apMaTyphi
He MEHee Y2 IIomaay ceueHus CTEPKHER B [IPOJIETE H HE MEHEE ABYX CTEPXKHEH.

B numTax 1o onopsl! ciielyeT JOBOAMTL CTEPXHH NPOJOJIBHOH paboyell apmarypsl Ha
1 M [MAPUHBI TUTATHI IUIOLIAABIO CEYEHHS HE MeHee 1/3 miomann ceyeHns CTepikHer Ha 1 M
IUMPHHBI IUIMTHI B IIPOJIETE.

Ilonepeunoe apmuposanue

9.13 TJlomepeunyro apMaTypy ciieflyeT YCTaHaB/IHBaTh MCXOAS U3 pacyeTa Ha
BOCTIDHSTHE YCHWIMH, a TaKkXe ¢ LEeNbl OrPaHMYEHHS pa3BUTHS TPEIUWH, YAEpXKaHUS
NPOAONBHBIX CTEpKHEH B MPOEKTHOM [ONOXKEHMH H MPEJOTBpalleHHs HX GOKOBOro
BBINYYMBAHUS B JIIOOOM HallpaBieHUH.

Ionepeunyo apMaTypy YCTaHaBIMBAIOT Y BCEX IIOBEPXHOCTEH XKesie300€TOHHBIX
3JIEMEHTOB, BOJIH3HM KOTOPHIX CTaBUTCA MNpoJosibHas apmarypa. llpm 3ToM nonepednas
apMmarypa J0JDKHa OXBaThIBaTh KpaHHE IIPOJOJILHbIE CTEPXKHH.

9.14 JluameTp nonepedHOH apMaTryphbl (XOMYTOB) B Bf3aHbIX KapKacaX BHELECHTPEHHO
CKAaThIX 3NeMEHTOB mnpuHUMalT He MeHee 0,25 Haubosnbluero auaMerpa NpPOAONBHON
apMaTypbl H HE MeHee 6 MM.

JnameTp nomepevHOM apMmaTypbl B BSI3aHBIX KapKacax W3rHOaeMbIX 3ITE€MEHTOB
NIPHHUMAIOT He MeHee 6 MM. :

B cBapHbIX KapKacaXx AMaMeTp MONEPeYHOH apMaTypsl NPHHUMAIOT He MeHee
JViaMeTpa, YCTAHABJIMBAEMOro M3 YCJIOBMS CBapkKH C HauOONIBIIMM QMAMETPOM MPOAOJIBHOM
apMartyphl.

9.15 B xene300eTOHHBIX 3JIEMEHTAX, B KOTOPBIX IIONEpeYHas CHJIA 10 pacyeTry He
MOXeT OBITh BOCHOpPHHSTa TONBKO OETOHOM, cieAyeT HpeJycCMaTpHBaTh YCTaHOBKY
nonepeyHoit apMatypsl ¢ mwaroM He 6onee 0,54y u He 6onee 300 MM.

B CIUIOIHEBIX IUIMTAX, @ TaKXKe B YaCTOPeOPUCTHIX TIIHTAX BLICOTOM He MeHee 300 MM H
B 6ankax (pebpax) BbicoTOH MeHee 150 MM Ha ydacTke 31€MEHTa, I'le NonepeyHas cumia o
pacyeTy BOCHPHHHMAETCA TOJIbKO OETOHOM, MONEPEYHYI0 apMarypy MOXHO He
YCTAHAB/IMBATE. *

B 6ankax u pe6Gpax Boicoroil 150 MM u Oonee, a Taioke B 4acTOPEOPUCTHIX TLIMTAX
Bhicotoit 300 MM m OoJiee, Ha ydyacTKax OJJIEMEHTa, I'Zle MONEpeyHas CHiIa Mo pacyery
BOCIIpHHHUMAETCd TOJBKO OETOHOM, CleAyeT MpeAyCMaTpuBaTh YCTAHOBKY MONEpeqHOM
apmarypsl ¢ maroM He 6onee 0,75k u He 6ostee 500 Mm.

0.16 Bo BHEUEHTPEHHO CXKAaTbIX JIMHEHHBIX IEMEHTaX, a TakKXe B H3rHbaeMbIX
JIeMEHTaX MpPH HAJIMYMH YYHTHIBAEMOH B pacyeTe CKaToi MPOAONLHOM apMaTyphl, ¢ LeENbiO
NpeAOTBpAIEHUS  BbITyYHBAaHUs NpPOJOJBHOH  apMaTrypbl, ClielyeT YCTaHaBIMBaTh
fIonepeyHylo apMarypy ¢ warom He 6onee 154 u He 6onee 500 MM (d — auamerp cxarod
MPOJONILHON apMaTyphl).
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Ecnu nnowanpe ceveHHs cxaToH MpOAOIbHOH apMaTyphl, YCTAHABIUBAEMOH y OJHOMH M3
rpaneit anemenTa, 6osee 1,5 %, nonepednyro apMaTypy CJIEAyeT YCTaHaBIMBATh C IIAroM He
6onee 10d u ne 601nee 300 Mm.

9.17 KoHCTpYKIHMsi XOMYTOB (MONEPEYHbIX CTEPXKHEH) BO BHEIEHTPEHHO CXKATHIX
JHHEAHBIX IEMEHTAX JODKHA OBITh TaKOH, YTOOBI IPOJIONBHBIE CTEPXKHH (110 KpaiiHeil Mepe,
yepe3 OJMH) paclolaTajluCch B MeCTaxX neperH6oB, a 3TH neperudol — Ha pacCTOAHHH He Goee
400 MM no mupuHe rpaHu. Ilpr mupune rpaHu He Gonee 400 MM M YHCIE MPOMOJIBHBIX
CTep)KHeH y 3Tol rpaHH He Goiee YeThIpeX JOMyCKaeTCs OXBaT BCEX NPONOJBHBIX CTEpXHEl
OJIHUM XOMYTOM.

B 3neMeHTax, Ha KOTOphble JEHCTBYIOT KpYTSAIIHE MOMEHTHI, MMONMEpeYHas apMarypa
(XOMYTHI) JOJDKHa 06pa3oBHIBATh 3aMKHYTBIH KOHTYD.

9.18 Ilomepeunyro apMaTypy B IUIMTax B 30HE NPOAABIMBaHHMs YCTaHABIMBAIOT C
waroM He Oonee 1/3hp u He Gomee 300 mm. CrepxHu, Ommxaiiiine K KOHTYpPY Cpy30BOi
TUTONIA/H, pacionaraioT He Oiike Ag/3 U He panee Ayp/2 ot 3toro kouTypa. [Ipu 3TOM mwHpUHa
30HBI IOCTAHOBKH MOMNEPEYHOH apMaTypsl OT KOHTypa Ipy30BOil II0IAAM AOKHA OBITH HE
MmeHee 1,5hp. PaccTosiHME MEXAy CTEpXHSMH MONEPEYHOH apMaTypbl B HaNpaBlICHHSX,
napajuieNbHBIX CTOPOHAM pAacyeTHOr0 KOHTypa, MPUHUMAIOT He 6ojee Y4 AJHHBI CTOPOHEI
pacyeTHOro KOHTYypa.

PacueTHy!0 NOMEPEYHYIO apMaTypy B BHAE CETOK KOCBEHHOTO apMHUPOBaHHs IpH
MECTHOM CXaTHH (CMATHH) pacloiaraloT B IpeAeiax pacUeTHOH TUIOWIagH  Ap max
npeacTasiieHHOM Ha pucyHke 7.8. [Ipu pacnonoxeHnu rpy30Bo# IIomanau Ha yrily dJIEMeHTa,
CeTKH KOCBEHHOTO apMHPOBAHHS pacroiaraloT 1o IUIOWAAU ¢ pa3MepaMH B KaXX10M B3aHMHO
NeprieHIUKYIAPHOM HanpaBICHHUH HE MEHEE CYMMBI JUTMH ABYX B3aUMHO NEpHEeHIHKYIAPHBIX
CTOPOH TpYy30BOH MJOLIaAM OT Kpasd 3JEMEHTAa B paccMaTpUBAEMOM HalpaBJICHHH
(pucysok 7.8, 1). '

[1o riryOuHe ceTky pacnonararor:

TIpH TONIHMHE 3/IeMeHTa 6oyee yABOEHHOTro OOJBIIErO pasMepa rpy30BOi MOWAIH — B
npenenax yABOEHHOTO pa3Mepa rpy30BOMH IIOILANH;

IpH TOJILHHE 3JIEMEHTa MEHEE YABOEHHOTo O0JIbIIEro pasMepa rpy3oBoH IUIOIAAH — B
npeenax TOJNIIMHBI 3TIEMEHTA.

9.19 TlonepeyHas apMmaTypa, NpEeoyCMOTpEHHAs [UIS BOCIIPHUATHA NONEPEYHBIX CHI H
KPYTAIIHX MOMEHTOB, a TaKXKe YUHThIBaeMasl IIpH pacyeTe Ha NpOoJaBINBaHue, J0JDKHA HMETD
HaAeXHYI0 aHKepOBKY IO KOHLAM MyTeM IIPHBAapPKH MJIH OXBaTa [POJONBLHON apMaTypel,
obecrneyHBaroly0 PaBHONPOYHOCTh COEAMHEHHH Y NONEPEYHOH apMaTyphI.

AHnkepoeka apmamypol

9.20 AHKEpOBKY apMaTyphl OCYIIECTBJIAIOT OJHHUM U3 CIEAYIOUMX CIOCOOOB MM HX
COYETaHHEM: e

B BHJE NPSAMOro OKOH4YaHUsA CTePKHA (TIpAMas aHKEPOBKa),

¢ 3aru0OM Ha KOHIIE CTEpPXKHS B BUJE KpIOKa, 0Trnba (JIalKH) WM TNETIH;

C NPUBApPKOHN HJIM YCTAHOBKOH NONEPEYHBIX CTEPKHEH;

C MPUMEHEHHEM CNEeLHANbHBIX aHKEPHBIX YCTPOHCTB Ha KOHLE CTEPXKHA.

9.21 IIpsMy10 aHKEPOBKY H aHKEPOBKY C JAllKaMH AOINYCKAETCS MPHMEHATDb TOJBKO AJIs
apmatypbl nepuoauyeckoro npoduns. Jas pacTAHYTBIX TJNaJKHX CTEPXKHER cCleayer
NpeyCMaTpPUBaTh KPIOKH, METIH, NPHBAPEHHBIE MONEPEYHBIE CTEPXKHH HIH ClCUHAJIbHbIE
aHKepHble YCTPOHCTBa.
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Jlanku, KpIOKM H NETIM HE PEKOMEHIYeTCA NPHMEHATh AN AHKEPOBKH CXATol
apMarypel, 3a HCKJIIOYCHHEM [IaIKOH apMaTyphl, KOTopas MOXET NOABEPraThCA PacTHKEHUIO
IIPH HEKOTOPBIX BO3MOXKHBIX COYETAHUIX HArpy3oK.

9.22 TIlpu pacyere JUIMHBI aHKEPOBKH apMaTypbl CJEIYyeT YYHTHIBATh CHOCOH
aHKEPOBKH, KJIacC apMarypbl U €€ NpoQHuib, IMaMETp apMarypbl, IPOYHOCTh OETOHA U ero
HaMpsHKEHHOE COCTOSIHHE B 30HE aHKEPOBKH, KOHCTPYKTHBHBIE PEIICHHS 3JIEMEHTAa B 30He
aHKEPOBKH (HaJIM4YHe IONEPEYHON apMaTypbl, NOJIOKEHUE CTEPIKHEH B CEUYECHHH 3JIEMEHTA U
Ap.).

9.23 ba3oByio (OCHOBHYIO) JITMHY aHKEPOBKH, HCOOXOUMYIO AJIs Nepeladd yCHIus B
apMaType Ha O€TOH C TMOJHBIM pacieTHbIM 3HAYEHHEM CONpPOTHBJICHHSN apMaTyphl

pacTsHKEHHUIO Ry, onpenensior no Gopmyre
R.\'l A.\'

0.an = ’
R, a4,

o

] 9.1)

rae A; U ug — COOTBETCTBEHHO IIIOIIAAb IIONEPEYHOrO CEYEHHUS AHKEPYEMOro CTepXKHs
apMaTypbl U NEPUMETP €ro CE4EHHs,, ONpeAessieMble IO HOMHMHAILHOMY
JUaMETpPy CTEPXKHS;

R;; — pacyeTHOe CONPOTHMBIEHHE apMaTypbl DAacTSKEHHIO, ONpeAeNseMoe 10
popmyie (5.20), npunumas y; no Tabiuue 5.13 114 TeMneparyps! apMarypsl B
30HE aHKEPOBKH,;

Rpond~ pacueTHOE COMPOTHBIICHHE CUEIUICHUS apMarypbl ¢ OETOHOM, IPHHHUMAEMOE

' PaBHOMEPHO pacHpejie/icHHbIM 10 [UIMHE aHKEPOBKH M OIpejenseMoe Mo
bopmyne

Rbona=n1 12 Ron 9.2)
rae Ry, — pacyeTHOE CONpPOTHBICHHE OETOHAa OCEBOMY pPAacTHKEHHIO, OMpEJenseMoe IO
¢opmyne (5.7), npuuMas y, no tabiuue 5.3 Ang TemnepaTypbl 6ETOHA B 30HE
aHKEPOBKH;
71— K03(hPHUHMEHT, yUUTHIBAIOLIHH BIMSIHUE BU/A IOBEPXHOCTH apMaTyphi U
NPUHUMAEMBIH paBHBIM:
ni= 1,5 — nnd rnagkod apMartypsl,
N1 = 2,5 — ns apMaTypsl NIEPHOJHIECKOr0O MPOPUJIS;
72— K03 HULMEHT, YUHTHIBAIOIIKI BIHsHME pa3Mepa JUaMeETpa apMaTyphl U
NIPUHUMAEMBbIH paBHBIM:
n2=1,0 ~ npu pnamerpe apMatypsl dy < 32 Mum;
n2=0,9 — npu nuametpe apMatypsl 36 u 40 MM.
9.24 TpebyeMyro pacdeTHYIO AJHHY QHKEPOBKH apMarypbl ¢ Y4€TOM KOHCTPYKTHBHOIO
PEIUEHUs. 3JIEMEHTA B 30HE AHKEPOBKH ONpEACAOT N0 Qopmyne (9.3), HO NPUHUMAIOT HE
MmeHee 0,30y 4, a Taroke He MeHee 15d; 1 200 MM.

As cal
: (9.3)

0,an 4
A o

Lan=m

rae loq, — 6a30Bas JIMHA aHKEPOBKH, onpejenseMas no gopmyse (9.1);
Ascal, Asef — TUIONIANb TIONEPEYHOrO CEYEHHMs apMaTyphl, TpeOyemas no pacdery W
¢$aKTHYeCKH YCTaHOBJICHHAs COOTBETCTBEHHO;
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a — k03QPUUHEHT, YYHUTHIBAIOIIMA BIUAHHE HAa [JIHHY 30HbI aHKEPOBKH
HanpsHKEHHOrO COCTOSHHA OeTOHa W apMaTryphl C Y4€TOM TEMIEepaTypPHBIX
JedopMalHil U cCaMOHANIPXKEHHS, a TAK)KE KOHCTPYKTUBHOTO PElIeHHUs 3JIeMEHTa
B 30HE aHKEPOBKH;
a=1,0 — g pacTAHYTBIX CTEPIKHEH;
a=0,75 — ans cxaThIX CTepXHeH MepHoAUYEcKOro Npouiii ¢ NPIMBIMH KOHLAMH
MM IIaJKOH apMaTyphl ¢ KPIOKaMH.

JlonyckaeTcsi yMEHBIIATh AJHHY aHKEPOBKH B 3aBUCHMOCTH OT KOJIHYECTBA U JHAMETpa
NONePedHoil apMaTypbl, BUJa aHKEPYIOIUX YCTPOHCTB M BeJIHYMHBI MONEPEYHOro 00XaTHA
feToHa B 30HE aHKEPOBKHM, HO He MeHee ueM Ha 30 %. B mobom cinyvae hakTHUeCKYrO ATHHY
aHKepoBKH NpHHUMaIOT He Meree 0,31p 4, @ Taroke He MeHee 15d; u 200 MM.

9.25 Ycumnue N;, BOCIPHHEMAEMOE aHKEPYEMbIM CTep)KHEM apMaTyphl, ONPeNeNsIOT 10

dbopmye
N, =MLSRS,AX, 9.4)

§
an

y.cal

rne l,, —AnvHa aHKEepOBKH, onpeAensemas no 9.25, npuHUMast OTHOLIEHHE —A-—— =1;
s.ef
[; — paccTOossHHME OT KOHIIAa AHKEPYEMOT0 CTEPXHsS 1O PacCMAaTPHBAEMOrO IONEPEHHOro
CEUCHHS BJIEMEHTa, NMPUHUMAEMOE B KaudeCTBE IJIMHBI AHKEPOBKH, TpeOyeMol ans
nepenayu ycuinsa N; B apMarype Ha O€TOH;
R, ~ pacdyeTHOe CONMPOTHBIICHHE apMAaTyphl PAacTSLKECHHUIO, onpeaenseMoe no ¢opmyne
(5.20), npuHuMas y, no Tabmuue 5.13 s TeMnepaTypbl apMaTyphbl B 30HE aHKEPOBKH;
A, — nIomaab NOMEepPeYHOro Ce4eHU aHKepYeMOro CTepPXKHA.

9.26 Ha xpaiiHux CBOOOAHBIX OMNOpax D3JEMEHTOB [UIMHA 3allyCka pacTAHYTHIX
CTEpP)KHEH 3a BHYTPEHHIOK IpaHb CBOOOJIHON OMOpPbI NpPH BLINOJIHEHUH YCHOBUS () < Oy
(cMm. 7.22-7.26) pomxHa cocTaBiaTh He MeHee S5d;. Ecnmu ykazaHHoe ycnoBue He
cobmozaaercs, JUIMHY 3alyCKa apMaTyphl 3a rpaHb ONOpPHI OlpeAensoT no 9.25.

9.27 Ilpu ycTpoiicTBe Ha KOHIIAX CTEPXKHEH CIECNHUAIBHBIX AHKEPOB B BHJE TUIACTHH,
uraitd, raek, yrojkoB, BBICR)KEHHBIX FOJIOBOK M T.N. IJIOIIaJb KOHTAaKTa aHKepa ¢ OeToHOM
JO/DKHA YHOBJIETBOPATL YCJOBHIO TMMpo4HOCTH OeToHa Ha cmsatue. Kpome Ttoro, npwu
NPOEKTHPOBAHUH AHKEPHBIX JeTajiedl cieayeT YJYUTHIBAThb XapaKTePUCTHKH MeTajia Mo
CBapHBAEMOCTH, a TaKXKe CIIOCOOBI H YCIIOBUS CBapKH.

Coeounenus apmamypel

9.28 Jlns coenuHEeHUs apMaTyphl IPUHUMAIOT OAMH H3 CJIEAYIOIUMX TUIIOB CTBIKOB:

a) CTHIKH BHaxJIeCTKy 6e3 cBapKH:

C MPSMBIMH KOHIIAMH CTEPXKHEN IEPUOIUYECKOro MpoQuis;

C NpSAMBIMH KOHLIaMH CTEpXHEH ¢ MpHUBApKOW WIIM YCTAHOBKOH HA JJIMHE HAXJIECTKH
NONEPEYHBIX CTEPKHEH;

¢ 3aru0aMu Ha KOHU@xX (KpIOKH, JIalKW, METJIH); NMPH 3TOM /A [NadKWX CTEPHKHEH
NPHUMEHSIOT TONBKO KPIOKH U NETIH.

6) cBapHEBIE H MEXaHHYECKUE CTHIKOBBIE COEAMHEHNS:

CBapkoM apMaryphbi;

C NMPHUMEHEHHEM CHEeLHAIbHBIX MEXaHHYECKUX YCTPOHCTB (ONpeccoBaHHbIE MydTamu
CTbiKM, COGNMHEHHE apMaTypbl C BHHTOBBIM INEPHOIHYECKUM npoduneM pe3pOOBbIMH
mydTamu 1 ap.).
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9.29 Creikn apMaTypbl BHaXxjiecTKy (6e3 cBapKH) NPHMEHSIOT IIPH CTBIKOBAHHH
cTepXHed ¢ auamerpom paboyeil apmatypbl He Gonee 40 mMM. Ha coeaunenus apmarypsr
BHAXJIECTKY PaclpOCTpaHAIOTCH yKa3zaHus 9.22.

CTelkM pacTAHYTOH WM cCXaToif apMaTypbl [O/DKHBI HMETh JUIHHY Iepenycka
(HaxJIECTKH) He MeHee 3HaueHHUs AIUHEI [,, ompeaenseMoro no popmyre

A
L=l gy =, 9.5)
s.ef
rae  lpan— 6a3oBas JyIMHA aHKEPOBKH, onpeaensemMas no gopmysne (9.1);
Asca, Aser —CM. 9.24;

a — KO3QGHUHEHT, YYHTHIBAIOWKH BIHSIHHE HAIPHKEHHOTO COCTOSHHSA apMaTyphl,
KOJIMYECTBO CTHIKYEMOH apMaTypsl IO O THOLIEHHIO K 00llleMy KOJHYECTBY
apMaTypbl B 3TOM CEYEHMHM M PACCTOSHHS MEXIY C THIKYEMBIMH CTEPXHAMH.

[Ipu coemuHeHHH apMaTypbl NMEPHOAUYECKOTO NPOPHIA C NPAMBIMH KOHLAMH, a
TaKXKe TJIaJIKHX CTepXKHEH ¢ KapkacaMd MJIH TMerTiaMH 6e3  JONOJHHTENbHBIX
aHKEePYIOIUUX  ycTpolicTB, Ko3hduuueHT a big) b pPacTAHYTOM apMaTyphbl
MPUHEMAIOT paBHbIM 1,2 U ang ckaroi apmarypel — 0,9. Ilpn 3TOoM n0/KHBI ObITH
cobMI01eHB! CIIENYIOIUE YCIOBHUS:

OTHOCHTENIBHOE KOJIMYECTBO CTBIKYEMOH B OJHOM pacCueTHOM CEYEHUM JJIeMEHTa
paboueil pacTaHyTOM apMaTyphl nepuojauueckoro npoduns gomxkHo ObTk He 6onee 50 %,
rAaaKOH apMaTyphl ¢ KPrOKaMU HJIH NeTIsMu — He 6onee 25 %;

yCHJIHE, BOCIIPHHMMAaEMOe BCel MONepeyHoil apMaTypoit, ycTaHaBIMBaeMoii B npejesiax
CTBIKA, JOJ/DKHO OBITH HE MEHEe IOJIOBHHBI YCHJIHS, BOCIPUHUMAEMOrO CThHIKYeMOH B OJHOM
pacyeTHOM CEYECHHH 3JIEMEHTa PacTAHYTOH paboyelt apmMaTypoi.

Crpiku paboueii pacTSHYTOH apmaTyphl BHaXJECTKY O€3 CBapKH ClielyeT, KaK MpaBuiIo,
pacnonaraTh «Bpa3Oexky». [Ipy 3TOM cYMTaeTCs, 4TO CTHIKM DPAacClOJIOKEHBI B Pa3HbIX
CEUYEHUAX, ECIIM PACCTOSHUS MEXAY OMMKHUMH KOHIAMH CTEPXKHEH HaXJIECTOK HEe MeHee
0,31,

PacuipenenurenbHyro u CKaTYIO apMaTypy AONYCKaeTCd CTBIKOBATb B OTHOM CEYEHHH.

Paccrosinue MeXAy CTHIKYeMbIMH pabO4YMMH CTEPXKHAMM apMaTypbl HE JOKHO
npeBblaTh 4d;.

PaccTosiHMe MeXIy COCEAHHMH CTBIKAMHM BHAXJIECTKY I10 LIMPHHE JJIEMEHTA HOJIKHO
ObiTh He MeHee 2d; u 30 MM. B kadecTBe OJHOTO pacyeTHOTO CEYEHHS DJIEMEHTA,
paccMaTpUBaEeMOTO sl ONpEAeIeHUs] OTHOCUTEIBHOIO KOJMYECTBA CTHIKYEMOH apMaTryphl B
O[IHOM CEeYEHHUH, IIPHHHUMAIOT Y4aCTOK JJIEMEHTa BJOJb CTBIKyeMOH apMaTyps! JiHHOR 1,3/;.
Cuurtaercs, 4TO CTHIKH apMaTypbl pacrnoioXKEHbl B OHOM pac4EeTHOM CEYEHHH, €CIIH HEHTPBI
9TUX CTHIKOB HaXoHATCA B IIpeAestax IUIMHBI DTOro yudactka. JlomyckaeTcss yBeJnMuuBaTh
OTHOCHUTEJIbHOE KOJIMYECTBO CTHIKYEMOH B OJHOM DacyeTHOM CE4eHHM 3jieMeHTa paboueit
apmatypsl g0 100 %, npuHuMmas 3HadeHHe koddpduiumenta a = 2. [Ipu oTHOCHTETLHOM
KOJIMYECTBE CTHIKYEMOMH B OHOM PAaCTIHYTOM CEYEHHU apMaTypbl IEPHOAWYECKOro Npoduis
6onee 50 % w rnanxoi apMarypsl Gosnee 25 %, 3HayeHne KodddHIMEHTA o ONPEACISIOT No
JIMHEHHOH HHTEPNOIALHH.

Ilpy HanW4uMu JOTIONHHUTENBHBIX AHKEPYIOUIMX YCTPOHCTB HAa KOHLAX CTbIKYEMbIX
CTep)KHEH (MpuBapKa IONepeyHoil apMarypsl, 3arMb KOHIIOB CTEpXKHEH NepHOaHYECKOro
npoduiIa U Ap.) [UTMHA TepenycKa CTHIKYEMBIX CTEp)XKHEH MOXeT ObITh yMeHblleHa He Gonee
yeM Ha 30%. B mobom cnyyae, daxTudeckas QIHHA nepenycka AokHAa ObITh He MeHee
0,4al, on, He MeHee 20d; 1 He MeHee 250 MM.
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9.30 Ilpu coemuHEHMH apMaTyphl C UCIIOIB30BAaHHEM CBapKH, BLHIOOp THUIIOB CBapHOIO
COCMMHEHHT M CMoCOGOB CBapKM MPOM3BOAAT C YYETOM YCIOBHH 3KCILTyaTallMH
KOHCTPYKLHH, CBapHBa€MOCTH CTalH H TpeOOBaHHI 10 TEXHOJOTHH H3TOTOBJECHHA B
COOTBETCTBHH C IEHCTBYIOIUUMH HOpMaTHBHBIME fokyMeHTaMu (TOCT 14098).

9.31 Ilpu HCNONB30BaHMM IJIS CTHIKOB apMaTypbl MEXaHUYECKHX YCTPOHCTB B BHJE
Myt (MyQTHI Ha pe3pbe, onpeccoBaHHbIe MY(THI  T.J.), HECyIIas cnocoGHOCTh MY(PTOBOrO
COCIMHEHHUs NO/KHA OBITh TakoH e, YTO M CTHIKYEMBIX cTepxHed. KoHIbI CThIKyeMbIX
CTepXHel ciedyeT 3aBOAMTD Ha TpeOyeMylo JUTHHY B MYQTY, ONpefe/IseMyr0 PacueToM HIIH
OMBITHBIM MYTEM.

TI'nymvie cmepcru

9.32 Tlpm npuMeHeHHH THYTOH apmarypbl (OTTHOBI, 3aruObl KOHLIOB CTEpXHEH)
MHHHUMaJIBHBIM AHaMeTp 3arufa OTIAEeNBHOr0 CTEPXKHS AOJDKEH OBITh TakuM, YTOOBI H30EXaTh
paspylieHHs HIIM pacKanblBaHHs OcTOHAa BHYTpM 3arnba apMaTypHOrO CTEpXHS U €ro
paspylLIeHHe B MecTe 3aruba.

MuUHUMATBHBIA THAaMETP ONpaBKU do, IS apMaTypbl NPUHUMAIOT B 3aBHCHMOCTH OT
JaMeTpa CTEPXHS d; HE MEHee:

JUIS TAJKUX CTEPKHEH:

don=2,5d; npu d;< 20 mm;

dop=4d; nipun d;> 20 mmM;

JUISL CTEPXKHEH NEpHOAMYECKOTO MPOGUs:

d,,=5d; npn d;<20 mm;

dy,n=8d; npu d;>20 mm.

CTbIKH 3/1eMeHTOB COOPHBIX KOHCTPYKUHH

9.33 CThIKM MEXy CTCHOBLIMH NaHENAMH U3 XKAPOCTOHKOro OETOHA MpeyCMaTpHBAIOT
Ha pacTBOpe, C YCTaHOBKo# OeToHHOro Opyca pasmepoM 5x5 cM (pucyHok 9.1). B crbikax
naHenei, nepekphiBaloUMx paboyee NPOCTPAHCTBO TEMJIOBOTrO arperara, OeTOHHBIH Opyc
yCTaHaBJIMBAIOT Ha PacTBOpPEe ¢ MeHee Harperod CTOpoHbl pedep. [IpocTpaHcTBO Mexay
pebpamMK CTBIKYEMBIX MOJBECHBIX IMAHENEH C KOHCOJNBHBIMHM BBICTYNAMH IUIMTHI 3allOJHSAIOT
TETUIOU30IALIHOHHBIM MaTePHAIOM.

CTBIKH MEXAY NaHeNAMH H3 JIETKOTO JKapOCTOHKOro 6eToHa 3amoyIHAIOT pacTBOPOM
MPOYHOCTBIO Ha CXaTHe, MeHbluedi mpoyHocTH OeToHa ¢yTepoBkd. Mapky pacTBOpa
AprHIMaoT He Hke M15. [IpononbHele TOpueBbie MOBEPXHOCTH NaHENeH LODKHBI HMETH
nasbl MM CKOCHI, YAEPXKHBAIOIME PACTBOP OT BBIIAJCHHS.

ToniuuAy mIBa CTHIKA MEXAY COOPHBIMH 3IEMEHTAMH TEIIOBBIX arperaToB MPUHUMAIOT
He MeHee 20 MM.

9.34 Coegunende apMaTypbl B COOpHBIX 3JIEMEHTax W3 XKapocToHkoro OeroHa
JOIYCKAETCA BBINOJIHATh YEpe3 OKAMMIIAIOILME YTOJKH, CTHIKOBBIE HAKIAAKH HIH IyTEM
CTBIKOBaHHMS apMaTypbl BHAXJIECTKY.

B cThikax nauesei, nepenaroliiX YCHJIHS OT apMaTyphbl Yepe3 KOCHIHKY Ha CTBIKOBYIO
HaKJagKy C 3KCLEHTPUCHTETOM, NpeAyCMATpPHBAIOT aHKEPhl M3 apMaTypbl MEPUOJHUUYECKOTO
npoduns. JAn1uHa aHKEPHBIX CTEpiKHEH, NPUBAPEHHBIX K IUIACTHHE «BTaBp» MM BHAXJECTKY,
JOJKHA OBITH HE MEHEE [y,
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EcnM HeoOXoaumyloo pacyeTHYHO J[IMHY aHKEpOB TPYAHO BhLAEPXKATh M3-3a
TEMIIEpaTypsl, MpeBHINIAIONIEH INpeleNbHO JONYCTHMYIO TEMIEpaTypy HpHMEHEHHs
apMaTyphl, YCTaHaBJIHBAEMON MO PacyeTy, TO yMEHBIIAIOT JUIMHY aHKEPOB C 06A3aTeNbHOlM
MPHBApPKOH K €ro KOHIY AOMOJHUTEALHOH MIACTHHEL.
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a — CThIK peBpUCTHIX naHenel B CTeHaX; 6 — TO XKe, B HOKPLITHAX; 6 — TO 3KE, C KOHCOAbHLIMH BLICTYNAMHU; 2 —
CTBIK ABYXCHORHbBIX MaHeNei; 0 — CThIK naHenelf ¢ OKalMIAOUINM apMaTYPHBIM KapkacoM; e — CThik nanened ¢
OKaMMARIOWMM KapKAacOM M3 TAXENOro KapocToikoro 6ETOHA; Jic — CTHIK NaHeNed M3 ferkoro xapoctoiikoro
Setona; ] ~ Toxenilit xapoctoitkmii GeToH; 2 — apMaTypHbill kapkac; 3 — nerkui xapoctolikuii 6eTon ¢ @1100 u mexee; 4 -
Opycok ceueHHeM 50750 MM H3 TAXKENONO XKapocTolikoro 6eToHa; 5 — cTepikenb @ 6 MM; 6 — xapocTolikuii pactsop; 7 —
YroOK XeCcTKOCTH nawenu; 8 — xapocrolikuii serkuit Geton ¢ @ 1200 n Gonee; 9 — auxep; 10 -
TEMJOHIOMALHOHHAN NPoC/ioiika TomumHol 10-20 mm; 1] — metanmmiecknit iucT; 12 — cThIKOBaA HakNaaKa

Pucyrok 9.1 — CThiKK 3/1eMEHTOB COOPHBIX KOHCTPYKUKHA M3 XKapocToiikoro 6eTona

OTtaenbHbIe KOHCTPYKTHBHBIC TPe6OBaHUS

9.35 lllupuHy TeMIepaTypHO-yCaJ04HOrO 1Ba b B 3aBHCHMOCTH OT PACCTOSAHHSA MEXIY
mBaMH / orpeensior no GopMmyie

b=¢l. 9.6)

OTHOCHTENbHOE YIUIMHEHHE OCH 3JIEMEHTa €; BBIMHMC/AIOT B 3aBUCHMOCTH OT BHJA
KOHCTPYKLIUH ¥ XapaKTepa Harpesa 1o 6.21-6.24.

IlluprHy TeMmepaTypHO-yCaZOYHOrO IiBa, BbMHCIECHHYH0 Mo dopmyne (9.6),
yBenuunBaloT Ha 30 %, ecnd IIOB 3alONHAETCS acOeCTOBEPMHUKYIUTOBBIM PacTBOPOM,
KaOJIHHOBOW BaTOM WM IHYPOBBIM acOECTOM, CMOYEHHBIM B [IIMHAHOM pacTBope (PHCYHOK 9.2).
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TemnepaTypHO-ycanouHble IMBHI B OETOHHBIX M Kele300€TOHHBIX KOHCTPYKIHSAX
NPUHUMAIOT IIHPHHON He MeHee 20 MM.

Korna pnapnenve B paboyeM NpPOCTPAaHCTBE TEIUIOBOrO arperara He paBHO
atMocepHOMY, TeMIIEpaTypHO-YCANOUYHBIH IIOB JOJDKEH MMETh YIIMPEHHE U YCTaHOBKH
6etoHHoro Opyca. bpyc ycranasnuBaloT Hacyxo 6e3 pactBopa. Mexay OpycoM H MeHee
HarpeToH MOBEPXHOCTBIO WIOB 3aIOJHAIOT JIETKO Ae()OPMHPYEMBIM TEIMIOH3O0JSLHOHHEIM
MaTepHasnoM.

B nevax, rae TpeOyercs repMEeTHYHOCTH paboYyero IMpPOCTPAHCTBA, C HApyXHOM
NIOBEPXHOCTH B TEMIIEPATYPHO-YCaZ0OYHOM ILIBE JOJDKEH MPELyCMaTPHBATECA KOMITEHCATOP.

a) 6)

a — WOB, 3aM0/IHEHHbIA WHYPOBbIM acGecToM; 6 — TO Xe, ¢ GETOHHBIM OPYCKOM; 6 — TO Xe, C METAIMYECKUM
xomnexcaropom; / — wHypoBo# acbecr, cMoUYeHHbIA B TTHHAHOM pacTBope; 2 — GeToHHbIi Opycok; 3 -
KOMIEHCATOp, 4 — CTalbHOMN CTEPKEHb IHAMETPOM 6 MM

Pucynok 9.2 — TemnepaTypHbie HIBbl B KOHCTPYKUHSAX K3 %apocToiikoro 6eToHa

9.36. Jlng OpraHH30BAHHOrO Pa3BHTHS YCAJOUHBIX TPEIUMH B GETOHE CO CTOPOHEI
paboyero NIpoCTpaHCTBa TEILIOBOrO arperara IpefycMaTpHBalOT ycaaodsble WiBbL IIIBEI
IWHpHHON 2-3 MM M IiyOuHOIl, paBHoii 1/10 BBICOTHI cedeHHs, HO He MeHee 20 MM, crienyeT
pacnoiarath 4epe3 60 cM B IByX B3aWMHO IIEpPIEHIUKYIIPHBIX HanpaBieHHsAX (PHCYHOK 9.3).

9.37 Ycuius OT HEpaBHOMEPHOrO HarpeBa OETOHAa IO BBHICOTE CEYEHHs INIEMEHTA
JONYCKAeTCsl YMEHbUIATD!

YCTPOHCTBOM KOMIIEHCAlMOHHBIX HIBOB B 0ojiee HarpeToil ckatod 30He OeToHa
(pucynox 9.3). KomiteHcalldoHHbIe BBl IIMPUHOI 2—5 MM clieqyeT pacnoarats depes 60 cm
Ha ryOuHy He 60see 0,5 BBICOTHI CEYEHHS JIEMEHTA B HANPABJICHHH, MIEPICHIHKYIAPHOM K
JEHCTBHIO CKMMAIOIMX YCHIIHH OT BO3JEHCTBHS TEMIIEPATYPHI,

TOBHILIEHHEM TEMIIEPATYPBI PaCTAHYTOM apMaTyphbl, pacloNoXeHHOH y MEHEe HarpeTo
rpand O€TOHa, [OCPEACTBOM YBENWYEHHS TOJILIMHBl 3alIMTHOrO cjos ©O€ToHa WM
yCTPOHCTBOM HapyXHOH TEMJION3OJISALIHY.

9.38 B xene300eTOHHBIX KOHCTPYKLHSIX M3 >KapOCTOMKOro O€TOHa il BOCHIPHATHS
PacTATUBAIOIINX YCHJIMI YCTAaHaBAMBAIOT apMaTypy Y MEHEE€ HarpeTod IpaHH CeuyeHHs
3JIEMEHTA.
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a — KOMIIEHCALUOHHBIE; 6 — YCA04HbIE; / — KOMNEHCAUHOHHbIH LWOB WHPHHOK 2-5 MM: 2 — ycanouHbli WOB
ry6unoii 0, Lap u wupknoH 2-3 mm

Pucynok 9.3 — LLIBbI €O CTOPOHDBI HArpeBaeMoii NOBEPXHOCTH B KOHCTPYKLHNAX
H3 skapocToiikoro GeTona

~ Ecnm B KOHCTpYKIMSX OT Harpy3kM pacTATMBAIOME YCHIIHS BO3HHKAIOT CO CTOPOHBI
Oojee HarpeToi - TpaHH = CEYCHHs DJJEMEHTa, TO apMarypa MOXET BOCIPHHMMATh
pacTArMBalOUIME YCU/IMS TIPH TEMIIEpaType, He MpEBHILAIONIEH MpPEeAEIbHO HOMYCTHMYIO
TeMIepaTypy NpUMEHEHHUs apMaTyphl, yCTaHaBIHBaeMYIo 1o pacyety (Tabnuua 5.10).

JIns  CHWXEHHMs TEMIIeparTypbl apMaTyphl JOMYCKAeTCs YBENMYMBATh TOJLIMHY
3aLUTHOTO cjiost OeToHa y Oojiee HarpeToi TpaHH CeYEHHs SJIEeMEHTa [0 IIEeCTH AMaMETPOB
MPOAOIBHOM apMaTypbl WM MpeAyCMarpyuBaTh TEMIOU3OIALUMIO H3 JIEFKOTO KapOCTOHKOro
OeToHa (pucyHOK 9.4).

Ha rpaunue O€TOHOB pasHBIX BMIOB CJEAYeT YCTAHABJIMBaTb KOHCTPYKTHBHYIO
apMaTypy M3 XapocTOWKOW CTajiu JuaMeTpoM He Oojiee 4 MM, KOTOpas JOJKHA ObITh
NpHBapeEHa K XOMYTaM.

TeMmneparypa HarpeBa KOHCTPYKTHBHOH apMaTyphsl HE JOJDKHA IIpEBbIIaTh MPEACIbHO
JOMYCTHUMYIO TEMIEpPaTypy HpPUMEHEHUS KOHCTPYKTHBHOH apMaTyphl, YKa3aHHYI0 B
tabauue 5.10.

9.39 Hecymmue W HeHecyIlHe KOHCTPYKUHH TEIUIOBBIX arperaTtos BBIMOIHAIOT U3
cOOpHBIX OMHOCIOMHBIX HJIM MHOTOCIOHHBIX 371eMeHTOB. COOpHble orpaxaarounue
KOHCTPYKUHH IPEAYCMaTpHBAIOT U3 6JIOKOB, IUIAT H NaHENEH.

‘B nByXClnoHHBIX MaHENsAX, NPOEKTUPYEMBIX M3 Pa3HBIX BHAOB XapOCTOHKOro GeToHa,
TEIJIOU30/ISIHOHHBIN JIETKMH KapoCTOHKkUH OeTOH MOXeT IPeoyCMaTpHBaThCS Kak €O
CTOPOHBI paboyero MPOCTPAHCTBA, TAK U C HAPYIKHON CTOPOHBI TEIUIOBOIO arperara.

s ynydmends CoBMeCTHOH paGoTel OTAENbHBIX CclOEB OeToHa Jomyckaercs
NpeRyCMaTpHUBaTh YCTaHOBKY KOHCTPYKTHBHOH apMaTypbl MM aHKepOB. ApMaTrypa 3aXOAHT
B KaXxAplii cyoit 6eToHa Ha riny6uHy He MeHee 50 MM. Ecnu B 30HE conpskeHUs OTIENbHBIX
cioeB 6eToHa TeMImepaTypa NMPEBLINIAET NpeJebHO ONYCTHMYIO TEMIIEpaTypy MpUMeHEeHH
KOHCTPYKTHBHOM apMatypbl, ykaszaHHyio B Tabmauue 5.10, TO [id yCHJICHHS CBS3H MEXIY
C/IOSIMH YCTPaUBaIOT BBICTYIIbI HJIH OETOHHBIE ILMOHKH.
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| ~ Tsxennlil KapoCTORKHi GeToH; 2 — TENIOU30NAUHOHHbIA cnoii U3 nerkoro xapocrolikoro 6eToHa; 3 — ceTka U3
KAPOCTOHKOH CTANH AyaMeTpoM 4 MM; 4 — POAOILHAA pabouas apmatypa

Pucynok 9.4 - KoHCTpyKuus n3rn6aemoro xene3o6eTOHHOr0 3/1€MEHTa, HArpesaemMoro o
TemnepaTypbi 6osiee 400 °C co cTOPOHBI PACTARYTOH 30HbI

B peOpHcTHIX OaHeNsX IUIMTY M pebpa BBIIOJIHAIOT H3 THKEIOTO WM JIETKOro
KOHCTPYKIIMOHHOTO apocTofikoro GeToHa. B mecrax conpsxenus pebep ¢ IIHTOH
yCTpauBalOT BYTHL. Mexay peOpamu ¢ MeHee HarpeTodl CTOPOHBI PAacloNaraioT TENJOBYIO
M30JIALHIO M3 JIETKOTO XapOCTOMKOro GeTOHa WM M3 TEMNOM3ONAUMOHHBIX MaTEPHATIOB. B
peGpax TaHesy MpelyCMaTPUBAIOT apMaTyPHBIE KapKackl, KOTOPHIE IODKHBI OBITH 3aBE/ICHDI
B GeTOH ILUIATHI He MeHee YeM Ha 50 Mm. [Ipu HeobxoauMOCTH, pebpa MOTYT BBICTYNATh 3a
HApYXKHYIO [TOBEPXHOCTh TEIIOBOH HM30JIALHH. [L1nTy MaHenn apMHpYIOT KOHCTPYKTHBHOH
CBApHOH CeTKOH H3 -apMaTyphl JAHaMETPOM HE fonee 4 MM C pACCTOAHHAMH MEXAY
crepxHaMHA He MeHee 100 MM.

TemnepaTypa Harpesa CBApHOM CETKU HE JIOJDKHA NPEBBILIATE NPEALILHO JONYCTUMYO
TemIepaTypy NPHMEHEHHs KOHCTPYKTHBHOH apMaTypbl, YKa3aHHYIO B tabaunue 5.10. Ecnu
TeMmepaTypa HarpeBa IUTMTBI MaHend NPEBBINACT MPEACIBHO AOMYyCTUMYIO TeMIeparypy
NMpUMeHeHHs KOHCTPYKTHBHOA apMaTypbl, IOTyCKAIOT ILIATY HE apMHUpPOBaTh.

Jins HeHeCymuX OOGJEr4eHHBIX OrPAXKAAIOIHX KOHCTPYKUHH TEMJIOBBIX arperaTtos
NPEAYCMATPUBAIOT JIErKHE KAPOCTOHKHUE GeToHpl M 3(Q(EKTHBHBIE TEIUIOU3OJISLHOHHBIE
MmaTepUabl.

9.40 B nBYXC/IOMHBIX MaHENAX Ha METAIMIECKOM JIHCTE JNIETKHH XKapOCTOHKHUH OETOH
KpeIsT aHKepaMH, IPUBapEHHBIMHU K JIHCTY (pucyHOK 9.5). AHKEpBI IPHHAMAIOT THAMETPOM
6-10 MM waM B Buae nonoc 3x20 mm. [{nuHa aHkepa NOJDKHA ObITH HE MEHEE MOJIOBHHBI
TOJILHMHB! GYTEPOBKHU, 8 PACCTOTHHE MEXAY HUMH — HE 6onee 250 MM. MeTaJuIH4YECKH# JTUCT
TOJILLIHHOM He MEHee 3 MM JIOJDKEH UMETh OTOTHYTHIC Kpasi HJIH PUBAPCHHbIC «HA NEPO» MO
KOHTYpY YTOJIKH.

‘B nagensXx ¢ OKAMMISIOMMM KAapKacoM IPAMOYTOJIBHOIO WM TpaneiueBHAHOrO
ceueHnss pebpa TMPENXYCMATPHBAIOT M3 THKENOTO HIH  JIETKOro KOHCTPYKLIHOHHOI'O
XapocToiikoro GeToHa, a MpPOCTPAHCTBO MEXAY peGpaMi Ha BCIO TOJIUMHY 3alOJHAIOT
TeILTIOM30/SILIHOHHBIM JIETKHM KapocToiikuM GeToHom. Pebpa apMHpYIOT MUIOCKHMA
KapKacaMH, PacroIOXEHHbIMH C MEHES HarpeToi CTOPOHBI.

Kpernnenue naHeneil K xkapkacy OCyIECTBISIOT Ha GONTAX MAK Ha CBapKe Tak, 4ToObI
[aHe M MOTJIM CBOOOJHO MEpeMeIaThCs IPH HarpeBe.

B KOHCTPYKUMSX TEIUIOBBIX arperaroB W3 MOHOJIHMTHOIO KeJjie300eToHa CO CTOPOHBI
paGouero NpoOCTPaHCTBA B Yriax COMpSKEHHS CTEeH, a TalKe CTeH C MOKpHITHEM H
NEPEKPHITHEM IIPEyCMATPHBAIOT BYTHL.
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[Ipu Temnepatrype pabodero mHpOCTpaHCTBa TemloBoro arperara cseie 800 °C
OrpaXJaloILyI0 KOHCTPYKILHIO, C LEJIBI0 YBEIHYCHHS €€ TEPMHUYECKOrO CONPOTHBIICHHS,
AeNat0T MHOTOCJIOHHOM ¢ BKJIIOYEHHEM B €€ COCTaB CIOEB U3 3G(EKTHBHOH TEIIOH30SALHH
(pucyHnok 9.5, r).

MHorocno#iHas Hecymias MIM CaMOHECYILAs KOHCTPYKIHS €O CTOpOHBI pabodero
NPOCTPAHCTBa HUMEET (PYTEPOBOYHYIO IUIUTY M3 JKApPOCTOMKOro 6€TOHA, a ¢ HeHarpeBaeMoMH
CTOPOHBI — HECYIIlEE€ OCHOBaHHE B BUJE JKe€/Ne300€TOHHOMN TUIMTHI UM METAJUIHYECKOro IUCTa
C OKaHMISIOIIMMH YTOjKaMHd. BOJOKHHCTBIE OrHEYNOpHblE MaTepuallbl NMPUMEHAIOT B
TEMIIEpaTYPHbIX 30HAaX CEYEHHsS KOHCTPYKLUH, €CJIH HEBO3MOXHO IpuMeHeHHe OGosee
JELIEBbIX U MeHee NeQUIHTHBIX MAaTEpHAIOB, HApUMEp, IUIMT WM MaTOB W3 MHHEPAJILHOM
BaThI.

9.41 Ilna obecriedeHHs HANEKHOTO COCHUHEHHUS HECYILEro U (yTepoBOYHOIrO CHOEB
MHOTOCIOHHOH (yTEepOBKH PEKOMEHIAYETCH NPUMEHATH NPOCTPAHCTBEHHBIE aHKEphl B BHAE
COEIMHEHHBIX MeXJy cobolt KpecTooOpasHO YCTAaHOBJIEHHBIX THYTBIX CTEpXKHEH,
PacnoiOXeHHbIX EPIECHINKYIIAPHO K apMaTypHOH ceTke (pucyHOK 9.6).

[IpocTpaHCTBEHHBIE aHKEPH! YCTAHABIMBAIOT B IUBaX IIMTHOM M MUHEpPAIOBATHOIM
U30JISLIHH.

PaccrosHue Mexay aHKepaMH MpUHHUMAIOT B nipeaenax 0,7—1 M, a paccTosHUE OT KpaeB
NaHend A0 LEHTpa HPOCTPAaHCTBEHHOIO aHKepa IPHHHMAIOT KpPaTHBIM pa3sMmepy [T
TETJIOU30JIALIMY U PABHBIM NOJIOBUHE PacCTOSHUS MeX 1y aHKepaMH. [1nuTa u3 xapocToiikoro
OeToHa, 3aKpelUleHHas C IOMOLIbIO AaHKEpOB, OT JeHCTBUS COOCTBEHHOro Beca B
TOPH30HTAIBHOM TIOJIOKEHHUH TaHen¥ paboTaeT KaK J[BYXKOHCOJBHAas CHCTeMa C
MaKCHMAQJIbHBIMH pACTATHBAIOIUMMH YCHJIMAMHM B CEYEHHAX MOA HNPOCTPaHCTBEHHBIMHU
aHKepaMH, IJie HMEIOTCS MECTHBIE apMaTypHbIE€ CETKH, BKJIIOYEHHBIE B MPOCTPaHCTBEHHbBIN
aHKep Ul yBEIMYECHHS TUIOIAAN aHKEPOBKH.

9.42 QyrepoBoYHas IUIHTA U3 KApOCTOMKOro OeTOHA B YKPYNHEHHBIX MOHTAXHBIX
3JeMEHTax pa3pe3aeTcs LUBaMH IIMPHUHOM 2 MM Ha OTAENBHBIE YaCTH TaKUM 00pa3oM, 4TOOb!
KaXIBIA OTAENBHBIA MOHOJHUTHBIM y4acToKk OeTOHHOH (QyTEpPOBKM KPENMWICS K OCHOBAaHHIO
MaHeNy YeThIPbMS WJIH JIByMS aHKEPaMH.

9.43 KoOHCTpYKIMH, NepeKphIBarolHe pabodee HPOCTPAHCTBO TEIJIOBOIO arperata,
MOTYT ObIT cBOOOJHO ONEPTHIMH HA CTEHBI, HOJBECHBIMU HJIM MOHOJHUTHO CBS3aHHBIMH CO
creHamy. J{nsg MOKpBITHI Mpd mponerax Oosee 4 M MpedycMaTpUBalOT MojJBecHble Oaky,
IUTHTHI ¥ HaHeMH. PacueTHyIo cxeMy paboThl MOJBECHOH KOHCTPYKLHH NPHHUMAIOT KaK Uil
JBYXKOHCONBHOH Oanku, mpH 3TOM He JOKHO JONyCKAaTbCs  BO3HHKHOBEHHSA
PacTATHBAIOIIMX HanpsbkeHHH B OeToHe €O CTOpOHBI Gonee HarpeToidl MOBEPXHOCTH.
IMonBecHble KOHCTPYKUMH HE BOCIPUHHMAIOT HHKaKHX BHEIIHHX Harpy3ok, Kpome
COOCTBEHHOTO Beca, ¥ Ha HHX HE [JO/DKHBl YCTPauBaThCs MOCTHKHM HMJIM HAcCTHJIbI AN
X0XIEeHHs 00CTy)KMBaIOLIETO EPCOHAa.
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a — [BYXCNOHHAas NaHelb Ha METANMYECKOM JHCTe; 6 — maHefb C OKaiMIAIOWMM KapKaCcoM M3 TAXENoro

KapOCTONKOro 6eTOHA; @ — NaHesb C OKAHMIAIOWMM apMATYPHBIM KapKacoM; 2 — NaHelb €O CTalbHbIMK aHKEpamH

1 pPekTUBHON TENIOU30NALMEH; | — yrONOK KECTKOCTH NAHENM; 2 — METAIMYECKUH IUCT; 3 ~ aHKep; 4 — nerkuit

xapoctoiikuii 6etod ¢ D1100 u Mmenee; 5 — nerkuit xapocrolikuit 6eTon ¢ D1200 u Gonee: 6 — okalfimasowui

KApKac M3 TAKENOro KapocToiikoro GeroHa; 7 — apmarypHblit kapkac; 8 — sddexTupHas Tensonsonsumns;, 9 —
ycanouublii wos; /0 — wa#iba

Pucynok 9.5 - Konctpykunn naHesiedl H3 J1erkoro »kapocroikoro 6eTona.
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! - npocrpaHcTBeHHblI aHKep; 2 — Kene3o6eToHHas Hecylllas NIKTa; 3 — MUHEpanoBaTHas H30AALUMS;
4 — nnUTHAN M30aAUMA; S — apMaTypHas ceTka; 6 — GyTepoBOYHAs NAHTA U3 KapOCToitkoro GeToHa

Pucynok 9.6 — I1pocTpaHcTBEHHbI aHKEP B MHOMOCJI0HHOA KOHCTPYKLIMH
NaHesH ¢ %ene306eToHHO#H Hecyield NAHTOR

9.44 Kynona W CBOIbI JODKHBI UMETH CTpelly nojaneMa He MeHee 1/12 mposera B
CBETY.

Kynona u cBojgpl ¢ [UIOCKOH BepXHEH IIOBEPXHOCTBIO Yy [MATHl  HMEIOT
KOMIIEHCALMOHHBIH OB MpHHOH 20—40 MM Ha ri1yOHHY, PaBHYIO BBICOTE CEYEHHSI B 3aMKE
(pucyHok 9.7). IlpenycMaTpuBarOT 3aloJHEHHE IIBA JIerkoAehOpMHPYEMbIM MaTepHAIOM H
MOKPACKY MAT TOHKHM CJIOEM OUTYMHOTO Jlaka. 32 OCEBYIO JIMHMIO B TAaKHX KYINOJaxX U CBOAAX
JIOIIYCKaeTcs MPHUHUAMATh AYTy OKPY>XHOCTH, NPOBEACHHYIO 4€pe3 LEHTP MHAThl M CepelHHy
BBICOTHI CEYEHHS B LIEHTPE IIPOJIETA.

B kynonax u cBoAax C IJIOCKOH BEpXHe# MOBEPXHOCTBIO, IPH BBICOTE CEYEHHS B 3aMKe
6onee 250 MM, Kpome OCHOBHOH paboyel apMaTypbl, YCTaHOBIEHHOH CO CTOPOHBI MeHee
HarpeTod MOBEPXHOCTH, MpEIyCMaTPHBAIOT KOHCTPYKTHBHYIO CETKY K3 [POBOJIOKH
qHaMeTpoM He Gostee 6 MM c syelikoit He menee 100x100 MM, xoTopyio pacnonararoT B
O6eToHe ¢ TeMmmepaTypoid, He IpeBHINIAOIIEH MpPeAenbHO MAOMYCTHMYHO TeMneparypy
NpEMEHEHNs KOHCTPYKTHBHOH apMaTypsl (Tabnuua 5.10). 3Ty ceTKy COeqUHSIOT XOMYTaMH ¢
OCHOBHOI#1 apmatypoii (pucyHok 9.7, 0).

9.45 Pabouyro apmarypy B Jkene3o0ETOHHBIX KOHCTPYKLHSX, TMepepe3aeMylo
pa3NHYHbIMH TEXHOJOIHYECKHMH OTBEPCTHIAMH, NPUBAPUBAIOT K PAMKaM H3 apMarypbl HJIH
npokxarta, o6paMISIOIMM OTBepCTHS. B MeTanna paMKy IOKEH MPUHUMATBCS, HCXOMS U3
NpeAeabHO JOMYCTHMO# TeMiiepaTypbl IPUMEHEHHs apMaTypbl o Tabnuue 5.10.

[Inowanp ceyeHHss paMKH B KaXX[JOM HanpaBlE€HHH J0JKHA ObITh AOCTAaTOYHOM IS
BOCIIPHUSATHS YCHJIMH B IEpEPE3aHHbIX CTEPKHIX.
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a — Kynona NepeKpbITHA ¢ TEXHOJIOMHYECKMMH OTBEPCTUAMH M3 XKapOCTOHKOro GeToHa; 6 ~ ene300eTOHHOTo

Kynona MOKPHLITHS ¢ MJIOCKOW BEPXHEH MOBEPXHOCTbIO W3 xapocroiikoro GeroHa; / — koxkyx; 2 — ceTka H3

IPOBONOKH AMaMeTpoM 10 6 MM; 3 — KOMIEHCAUHOHHBIA 1WoB wHpHHOR 20-40 MM, 3aMOAHEHHbIH

nerkoaepopMUpPYEMbIM MatepuanoM; 4 — Kynost;, 5 ~ NaTa Kynona; 6 — TENnON30/1%UHOHHAS TIPOCHOHKAE TOMUHHON

20-40 mm; 7 — paGouas apMaTypa ONOPHOIO KOMbLE; 8 — TO Xe, Kynoaa; 9 — XOMYT M3 IPOBOJIOKK 1HAMETPOM 6 MM;
10 ~ onoptoe konbLo; 11 — woB 6eTOHUPOBAHUS

Pucynok 9.7 — KoHCTpYKUHH 475 KPYT/10ro TENJIOBOTO arperarta

OtBepcTusi GOJBIIOrO pasMepa CIEAYeT OKaWMIAThL apMHPOBaHHBLIMM OOPTOBBHIMH
3aMKHYTHIMU pamaMu. CeyeHne CTeHOK OOPTOBBIX PaM ONPECTIAIOT U3 pacueTa Ha yCHIIUS OT
BO3JCHCTBUS TEMNEPATYPHI U HATPY3KH. :

9.46 ®ynmameHTE, 60poBa M APyrHe COOPYXKEHHA, pacnonomeﬂﬂme noa 3emJjied H
NOJBEPraroIlMecs HarpeBy, JOJDKHBI HAaXOJAMTHCA BBINIE HaHOOJEE BO3IMOXHOIO YPOBHS
IPYHTOBBIX BOA. [IpH HaTM4KK BOABI CIIEAYET NIPEAYyCMATPHBATh THAPOU3O0JIALHIO.

9.47 Koxyx# TEIUIOBBIX arperaTtoB U3 JMCTOBOM CTaJlH JOIYCKAaeTCs NpeaycMaTpHBarh,
Korjga HeoOXOAHMMO O0eCHeYHTh Ta3OHENMPOHHIAEMOCTh KOHCTPYKLIMH H KOrja HMeeTcs
60.b110€ KOJMYECTBO OTBEPCTUH MJIM TOYEK KpeIUleHHs obopynoBanus. CoelMHEHHE KOXYXa
¢ GETOHOM OCYIIECTBISIOT APMATyPHBLIMH CETKAMH I aHKEPAMH, IPUBAPEHHBIMHE K KOXKYXY

(pucyHok 9.7).
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9.48 Ecnu xapocToiikuii 6€TOH NMOJBEPKEH CHIBHOMY MCTHPAIOIEMY BO3JEHCTBHIO CO
CTOpOHBI pabouero MpOCTPaHCTBA, TO €ro CleAyeT 3allUIlaTh METAUIHYECKOH MaHLMPHOM
CETKOH, 110 KOTOpOH HaHOCHTCSA CJION TopkpeTOeToHa, Hin 610KkaMu 13 Haubosiee CTOMKOro B
3THX YCJIOBHAX XapOCTOHKOro 6€TOHA HiIM OTHEyrnopa.

TpeboBanus, ykasbiBaeMbie B IPOEKTAX

9.49 B pabounx dYeprekax KOHCTPYKUMH HJIHM B MOSACHHTENIBHOH 3allMCKE K MPOEKTY
JOJKHBI OBITH yKa3aHBI;

Haubospllias TeMIepaTypa HarpeBa KOHCTPYKLHMHM MpPH 3KCIUTyaTalluM, MPHHATas B
pacyere;

BUJ U Kjlacc 6€TOHA MO MpeaeNbHO JONMYCTUMOH TeMIepaType NPUMEHEHHUS;

Knacc GeToHa MO MPOYHOCTH HA cCxaTHe U TpebyeMas MNpPOYHOCTh OeToHa Mnpu
TEMIIEpaType BO BpeMsl SKCILIyaTalliH;

BUIbI (KJ1aCChI) apMaTyphl H MapKa XKapOoCTOMKOH CTajlH;

BUJ yBIaXHEHHs OETOHA H €ro NEPUOJAUYHOCTD MPH IKCIUTYaTaLMH;

NPOYHOCTH OETOHA MPH OTIIYCKE COOPHBIX 3JIEMEHTOB MPEAN PUATHEM-H3TOTOBUTEIIEM;

cnocoObl 06ETOHUPOBAHHUS CTHIKOB M Y3JIOB, MapKa H COCTaB pacTBopa AJisi 3aNOJHEHHS

1IBOB B CTBIKAX 3JICMCHTOB.




IIpumepbl npuMeHeHHsl )KapocToiikoro 6eToHa
B 3JIEMEHTaX KOHCTPYKIHH TeNJIOBLIX arperaTon

Hpunoxenne A
(pexomenayemoe)
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Temneparypa p .
Haumenoanue Tennosoro 3 pabouero CKOMEHLYCMbIH
arperara IEMEHTBI H3 XKapocToiikoro 6etona MpOCTPAHCTBa .cocras GeTona no
neun, °C Tabnuue 5.1 (Ne)
I. B uepHoii MeTannypruu
IomMeHHas neub Q@ypMeHHbie TPHUOOPLI 1300 16, 19
llaxTa, neHs newanu 1200 1
I"a300TBOABI H HAKJIOHHBI 800 23,24
razonpoBoj
. IIsLieynoBuTesb 800 23,24
BarpaHnku ans nnaBku CTeHbl KONOCHMKA M IUIaBUJILHOTO 1300 19
4yryHa nosca
BosayxoHarpesaresnu CteHbl (HIOKHAA YaCThb), AHUILE 1200 11
JOMEHHOH nevu boposa 800 23,24
OG6XUroBble MalMHBI HukHHHA KOSUIEKTOP ¥ ra300TBO/Ib 800 23,24
arJIoMEpaLUOHHOro BepxHuit xonnekrop 800 23,24
NPOH3BOJCTBA
HarpeBarenbHbie Crengbl pabouux Aueek, Mo, Kpblika 1300 19, 21
KOJI0ALbI
Meroauuecku H3onsums riauccaxHbiX Tpy6 U CTEHbI 1200 19
HarpeBaTesibHble Nevr Ha BBICOTY | M
SMHble neuu ans CreHbl 800 23,24
3aMEAJEHHOro
OXJTAKACHHUA
_KokcoBble batapeu DyHaaMeHTHl H 60poBa 600 23,24
II. B usetHoii MeTanyprut
['paduroBble neuu CreHbl 1200 11
Tleun Kunswero cios CBoJibl M pelleTKa 1100 11,15
AMIOMHHKUEBLIE U Juuwa 1000 10, 11
MarHueBbIe
3JIEKTPONU3ePhl
DnekTponu3epsl Juuia 1000 10, 11
CBEPXYHMCTOrO
ATIOMHHHS
Tepmuueckue, CreHbl, CBOA U MOA 1200 11,19
HarpeBaTe/ibHbIE,
00XKHUTOBBIC MEYH
IIblaeBble kamepsl CTeHbl U MOKpPBITHE 800 15°
Meun pns mnnasnenus | CTeHsI ¥ CBOA 1000 15
JHOMa aNiOMUHHS
HanzeMusie H | JIHHLlIE, CTEHB! ¥ CBOX 1100 11,15
NOA3EMHbIE ra30Xoabl
®ocdopuble Cgon 1100 15
JJIEKTPONE M
deppocnnaBHbie NeYu JlHunie, cTeHbl 1000 10, 11
KamepHbie neun CBog, CTEHbI, oA 1200 19
3NeKTPONUTUYECKHE Crenbl 1000 10, 11
BaHHbl LIBETHOMN
METaJUTypruu
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TIpodondicenue npunoxcenus A

HanMeHoBanue Tena08oro
arperara

DneMeHTs! K3 KapocToiikoro 6eToHa

Temneparypa
pabouero
NpOCTpPaHCTBa
neuu, °C

Pexomenayembiii

cocTas 6eToHa no
Tabnuue 5.1 (Ne)

111, B HedTenepepabarbiBaowieii H HedpTeXHMHUECKOH NPOMBILIJIEHHOCTH

ofokura kupnuya

TpyOuatbie neun CreHsl KaMepsl pagHaUrH 1000 33-37
CBogpl kKamepsl pagHaLuu 1000 33-37
CreHbl KaMEPBI KOHBEKLIUH 1000 23-26
CBoJbl KAMEPBI KOHBEKLIMU 1000 23-26
BeprukanbHo- CTeHbl KaMepbl pagnaLUH 900 33-37
CEKLIHOHHBIE NeYH
TpyGuaTble neuu dyHaaMeHTbl, CTEHbl, CBOjJ, MO/, 800 10, 11
GecniaMeHHOro nepeBalibHbIE CTEHKH
ropeHus Tuna b
Tpy6uatble neun Crenbl, cBOA, NOA 850+1100 23-26, 33-37
6ecnnaMeHHoOrO
ropexus tuna 3P
Tpy6uatbie neun To xe 900+1100 23-26, 33-37
6ecnnamenHoro
ropenus tuna 371
Tpy6uatsie neun CreHsl, cBOA, NOA 800 22
HaCTHUJbHOTO THNA B
BepTukansHo- CTeHbl  Kamep  KOHBEKUMH  H 900 23-26, 33-37
dakenbHble Neuy THna paaudauuy, CBOJA, MojaoBas 4acThb
I'C
O6bEMHO-HAaCTHIIbHbIE To xe 9001000 23-26, 33-37
nieuy ¢ pa3ienuTesbHOA
credkoi Tuna I'H -
Liununapuueckue, CrteHsl  KamMep  KOHBEKUMH U 800+1100 23-37
akeJibHble, THna LIC pajfHalLiy, CBOJ, NOA0BAs 4acTb
Linnunapuieckne neun | To xe 800+1100 23-37
tuna L] HecTubHbIE €
autpepeHUHPOBaHHBIM
NOJBOJOM BO3yXa
KaranuTtueckoro CreHbl, CBOA, MO0BAs 4acThb 1250 19-21
pudopmMuHra u
TUAPOOYUCTKH TUNa P
MHOTOKaMepHble
HapazeMHble razoxompl Bce 3neMeHTHI 600 22--32
TpybuaThix nevei
[ToaszeMHbie ra3oxobt To xe 800 10, 11
TpyOuaThix neyei
VL. B 1poMbIIU/ICHHOCTH CTPOUTENBHBIX MATEPHA0B
ToHHenbHbIE NEYH NS CreHbl W CBOJb 30H TNpoOrpeBa H 800 10-11
002xHra 00bIKHOBEHHOTO | OXJIAXACHUA
CJIMHAHOrO KUpnuya CTeHbl W ¢BOJA 30HBI 00XkHra 1100 19
Bpawatoiune neun angs | 3oHa uLenHOH  3aBechl M OTKaTHas 1000 10,11
o0KHra LiemeHTa roJI0BKa
KonbueBble neun pus [TokpbITHE, CTEHBDI, N10] 1000 10,11




Oxonuanue npunoscenus A
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Temncpatypa PekomeHayeMbilit
Haumenosanue Tennosoro 2neMeHTbI 13 KapocToiikoro Getona pabouero 6er
arperara p NPOCTPAHCTBA cocras OHa o
neww, oC Tabnuue 5.1 (Ne)
V. B pasiHyHbIX 0TPAC/ISIX NTPOMBIILLIEHHOCTH
boposa n razoxoast 11s | CTeHbl, CBOA 350 24
Ttemneparyp 350°C
BopoBa u rasoxoab s | To xe 800 6-9
temnepatyp 800°C
[TapoBbie KOTIIbI, DyTepoBKa CTEH 800 10, 11
3KOHOMaM3epbl, KOTJIbI
YTHIIN3ATOPbI
DYHAAMEHTh! TEIUIOBbIX | JJIEMEHTbI, HArPEBalOLLMECS KO 800 69
arperaTton Temneparyphl Boiiie 200°C, Ho He
6onee 800°C
[Tonbl ropAyUxX HEXoB - - 7,8
Konnakosbie neun ans - 800 10, 11
obxHra MeTania
O6xurossbie ne4u - 1400 20, 21
INEKTPOAHON
NPOMBILUJIEHHOCTH
CyuiuibHble nevy TTokpbiTHE, CTEHBL, 1O 1000 10, 11
KoTnbl paznuunoro OyTepoBKa IKpaHUPOBAHHBIX CTEH 800 23-37
HazHa4YeHHs
HarpesartenbHbie, Crenbl, NoA, rauccaxHeie U 1200 19, 21
MpOKaTHble, Ky3HEYHblE | OMOPHBIE TPYObI
W KOHBEHepHbIE NevH
[Meun pns obxura CreHsl, CBOA, NOA 1000 15-18
CEPHUCTBIX MaTEPHANOB
Meuu nns obxura Cson 1100 19
CaHMTapHO-
TEXHHYECKOro
obopyaroBaHHs
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Ipunoxenune b
(o0s13aTEeNLHOE)

OcHoBHbIe OyKkBeHHbIe 0003HaYEeHHSA

Yeunus o1 Bo3aeficTBHS HAIPY3KH ¥ TEMNIEPATYPbI B NOMEPEUHOM CCUEHHH JieMenTa

My N, usrubaromwii MOMEHT M NpoJOJbHAA CHIa OT COBMECTHOrO JeHCTBMS YCHIMIA,
BbI3BAHHBIX TEMINEPATYpOi M Harpy3KoM
MuM, H3rMOaOWHA MOMEHT COOTBETCTBEHHO OT BO3NCHCTBHA BHEWHEH HArpy3ku W
TeMNEpaTypsbl
NuN, MpOAOJIbHAA CHJIA COOTBETCTBEHHO OT BO3JEHCTBHE HArpY3KH H TEMNEPATYPbI
QuQ, nonepeyHan chjla COOTBETCTBEHHO OT BO3ACHCTBUA HArPy3KH U TEMIEPATYphl
XapakTepHCTHKH MATEPHAN0B NPH BO3ACHCTBHH TEMIEPATYPbI
Rytem= RyyoRpiw = Ry pacdeTHOe CONpoTHBNEHHE 6ETOHA CHKATHIO M PACTAKEHHIO A ApenebHbIX
COCTOAHHIH NepBOH rpyniibl
Ry sers W Ry sers pacyeTHbIe COTPOTHBNCHHA OETOHA CXKATHIO H PACTAKEHHIO AN NPeneibHbIX
COCTOSIHUI BTOPOH rpynnbt
Ry =Ry ¥ Ryser pacyeTHble CONPOTHBIIEHHA apMaTypbl PACTAXKECHHUIO ANS MPEALSbHbIX COCTONHHIH

COOTBETCTBEHHO 1A 1IEPBOMA W BTOPO# rpynn

Ry ios pacueTHoe CONpOTHBAEHUE OETOHA CMATHIO

Ryt PacyeTHOE COMPOTUBIIEHHE MONEPSYHON APMATYPhl PACTAKEHUIO UIA NIPEAENbHBIX
COCTOSHHH NepBOM rpyNnbl MPH pacueTe CEHEHHH, HAKJIOHHBIX K MPORObLHOR OCH
3JIEMEHTA, Ha JICACTBHE NONEPEYHOH CHIbI

R, pac4eTHOE CONPOTHBICHHUE APMATYPbl CXKATHIO JUTS NPEAEBHLIX COCTOAHUIH NEpBOH
rpynnbi
£y HavalbHbI MOLY/b YNIPYTOCTH 6€TOHA NPH CKATHH H PacTXEHKWH
Ey MOAYJb YIPYrOCTH O€TOHA NPH BO3AEACTBHU TEMMNEPATYpPbl
Eype moayab fedopmaumn 6eToHa
E, - : -MOAYAb YNPYrocTH apMaTypbl NpH HOPMALHOH TEMNEpaType
£, MOJYJb YIPYTOCTH apMaTyphl MPH BO3ACHCTBUM TEMNEPATY bl
By u B, KO3 (PULMEHTHI, YUUTHIBAIOLIME CHHKEHHE MOAYAS YNPYrocTH OETOHA M apMaTypbl
npy BO3ACHCTBHM TEMIIEPATYPbI
O, U Oy HaNpsXKeHHS B PacTAHYTOH apMarype H B CkaToi 30He 6eTOHa B CEYEeHHU C TPEILMHOI
Oyt Oput B Opgem HaMPHKEHUA B pacTAHYTOH apMaType, B PaCTAHYTOM U CkaToM GETOHe B CEHEHUH C
TPELIMHOMN OT BO3AEHCTBUA TEMIEPATYPbI
Oy, O M ) TO XK€, OT HArpy3Ku
Oy, Oty Oy, K03 HLIMEHT TMHEHHOTO TEMNEPATYPHOTO PACLUWPEHHSA, TEMNEPATYPHOH yCanKu K
TemnieparypHoi aedopmalinn 6eToHa
a,, K03QPULHEHT NMHERHOTO TEMNEPATYPHOrO PACLIMPEHHA apMaTypbl;
Ol K03} QHLMEHT TEMNEPATypPHOro pacLIHPEHHA pacTAHYTOH apMaTypsl B beToHe ¢

y4eTOM BIHSHHMA PaboTbl MEXY TPELIHHAMH.
XapakTepHCTUKH N0J0XKeHHS P00JbHOI apMaTYpPhl B 110N1€PEYHOM CEYEHHH I1eMeHTA

S 0603HaueHHE NPOAONLHOMH apMaTyphi:
a) NpH HUTHYHMH CKATOH U PaCTAHYTOH OT AEHCTBHA BHEIIHER HArpy3KH 30H CEYEHHS,
PacnoJIOXKEHHON B PACTAHYTOMH 30HE;
6) Npy NOMHOCTBIO CIKATOM OT ACHCTBHA BHELLIHEN Harpy3KH CEYEHHR, PaclONOKEHHOIH
y MEHee CKaToH rpaHy ceveHus;

B) [IPH NOMHOCTbLIO PaCTAHYTOM OT JCHCTBHA BHEUIHEI HArPY3KH1 CeYeHHs Ans
BHELEHTPEHHO PACTAHYTbIX JIEMEHTOB, PacNoNoKeHHOH y 6onee pacTaHyToil rpaHu
CEYEHHA, ANA UECHTPAILHO PACTAHYTHIX IEMEHTOB ~ BCEH B MONEPEUHOM CEYEHHH
3JICMEHTA,;
S’ o603HaueHHe MPOAONLHON apMaTypbl:
a) NpH HATHYHMH CHKATOH W PaCTAHYTON OT ACHCTBHA BHELUHEH HArPY3KH 30H CEYEHHS,
PAacnoIONEHHON B CHATOMH 30HE;
6) Npu MONHOCTBLIO CKATOM OT JICACTBUA BHELIHEH HArPY3KHU CEHEHUS, PACTIONOKEHHOH
y 6onee cxxaroi rpaHH ceueHus;

8) IPH NMONHOCTHIO PACTAHYTOM OT J€HCTBUA BHELIHEN HAMPY3KH B CEHEHHH
BHELIEHTPEHHO PACTAHYTbIX 3IEMEHTOB, PACNONOKEHHON y MEHEE PaCTRHYTOMN rpaHu
CEYEHHH;
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KPHBH3HBI OCEH 3N1eMEHTOB OT BO3JCHCTBUA TEMNEPATYPHI MPH HArpeBE H OCTbIBAHHH

1 1
— 1 ul =
r/ r/es
b UIMPHHA NPAMOYFOIbHOTO CEYEHMA, WHPHHa pebpa TaBPOBOrO M JBYTaBpPOBOTO
CeUEHHit : '
bub’ ILIMPHHA MOJKH TaBPOBOTO WIIH ABYTaBPOBOTO CEYEHUA COOTBETCTBEHHO B PacTAHYTOM
Y CIKaTOH 30HE
h BBICOTA NPAMOYTOJibHOTO, TABPOBOTO WiK ABYTABPOBOrO CEYCHHS
auna' PaCCTOAHKA OT PaBHOACHCTBYIOLLEH YCHIUH COOTBETCTBEHHO B apmaType S U S’ 1o
6nnxkaifiueit rpaHu ceyeHus
hou h'y paboyHe BbICOTHI CEYEHHUS, paBHbIE COOTBETCTBEHHO h—au h~d'
hew by BBICOTH! NOJIKH TABPOBOTO MM ABYTABPOBOrO CEUCHUR COOTBETCTBEHHO B PACTAHYTOH
M CKaTo# 30He
e IKCUEHTPHCHTET YCHITHA NPEABAPUTENLHOIO 06:KaTHA P OTHOCHTENLHO LIEHTpa
TAXKECTH NPHBEAEHHOTO CEYEHHA
e IKCUEHTPHCUTET MPORONLHON CUiibl N OTHOCHTENBHO UEHTPA TAKECTH IPUBEAEHHOTO
CeYEHHR
. PacCTOAHHE OT TOYKH NMPHJIOKEHHR NPOAOIBHONA Ciitbl N 10 LEHTPa THKECTH NIOIALK
! CEYEHHA apMartypbl §
l NPOJIET INEMEHTA
l _pacyeTHad JUIHHA VIEMEHTA, NOBEPraloLLasCa AEHCTBHIO OKHMaKOLLEH NPOAOTbHON CHb
; paaMyc WHEpLHH NOMNEPEYHOTro CEYEHHN IMEMEHTA OTHOCHTENLHO UEHTPa THKECTH
CEUeHHs
d HOMMHANIbHBLIA IHAMETp CTEP)KHEH apMaTYPHOW CTa/ln
A njowans Bcero 6€ToHa B NOMEPEYHOM CEHEHHH
Ap TUIOLA/b CEYEHHUS CHKATOH 30HbI HeTOHA
Ap [N0LIAAb CEYEHUS pacTAHYTOH 30HbI HeTOHA
Aed nAolLaab NPHBEAEHHOTO CEUEHUS SNEMEHTA
Ajoe WIoIaAb CMATHA OeTOHA
ene paccTosHHe OT TOYKH MPHIOKEHHS NPOROAbHON cHiibl N 10 paBHOLEHCTBYOUIEH
YCUJIMH COOTBETCTBEHHO B apMaType SH S’
A nAY TIOLIAAH CEYEHHS HEHANPATaeMoii apMaTypbt S ¥ §' COOTBETCTBEHHO
4 IIOLLA/lb CEYEHHA XOMYTOB, PACMOJONKEHHBIX B OZIHOH HOPMATLHOHN K MPOA0JLHON OCH
" 3/IEMEHTA MJIOCKOCTH, MEPECEKAOIINX HAKIOHHOE CEYEHHE
X BbICOTA CKATOMH 30HbBI HeTOHA
3 OTHOCHTE/IbHAA BbICOTa CxkaToli 30Hbt 6eToHa pasHa x/hy
K03 HUMEHT apMHpOBaHHS, ONPECTAEMBIR KaK OTHOWEHHE MIOWAAN CEYeHNS
p apMmartypst S K NJOWaaH NONEPEYHOro CEUEHHA dnemenTa bh, 6e3 yuera cxarbix U
pacTAHYTHIX 00K
Spo U S'h0 CTaTHYECKME MOMEHTBI [UIOWAneH CEYEHHIH COOTBETCTBEHHO CXATOH M PACTAHYTO#
30HbI 6€TOHA OTHOCHTENILHO HYJIEBOM JIHHHH
SonS'y CTAaTHYECKHE MOMEHTBI FTOLIAZIEH CeYEHHUst COOTBETCTBEHHO apMaTypbt S H S’
OTHOCUTENLHO HYJIEBOH JIMHHH ,
I MOMEHT HHEPLMH CeYeHHS GETOHA OTHOCHTENBLHO LIEHTPA TAXKECTH CEHEHUS NIEMEHTA,
BLIYHC/IAEMBIH Ge3 yueTa TeMnepaTypsl Kak AJis HeHarpetoro 6etoHa
I MOMEHT HHEPLHH NPUBEAECHHOTO CEHYEHHA JJIEMEHTA OTHOCHTENILHO €ro LIEHTpa
TRKECTH
1 MOMEHT WHEPUMH MIOLIALH CEYEHUS apMATYPbl OTHOCHTENLHO UEHTPA TAXKECTH
CEUYCHHA INEMEHTA
Ino MOMEHT HHEPLIMM MJIOLIAIN CeYEHHS CHATOM 30HBI HETOHA OTHOCHTENBLHO HYNEBOMH
JIMHHH
Iounly MOMEHT MHEpPLHH mioianeii Ce4eHHs COOTBETCTBEHHO apMaTypsl S U §' OTHOCHTENBHO
HYNIEBOH JIHHHH
y PACCTOAAHKE OT LIEHTPA TAKECTH NPUBEAEHHOIO CEYEHHS 10 PACTSHYTOM IPaHu, 0

BOJIOKHA 6eTOHa, B KOTOPOM OMNpEACsIRETCA HANPAXKEHHE H N0 MEHEE Harpe'roﬁ 'paHH
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Vs HY's PacCTOAHUE OT LEHTPA TAKECTH MPHUBEACHHOIO CEUEHHS IIEMEHTa 10
pasHopelcTBYOLIEH ycHHit B apmMaTtype S W S’
[ ENE, pacueTHbIE BENHYHHBI NPOruba, yANHHEeHHS H YKOPOUEHHS 3JIEMEHTA OT BO3AcHCTBHA
TEMNepaTypsl
ag. CpelHAs pacyeTHas BEIHMHHA PACKPbITHSA TPELUHH
s PACCTOSHHE MEXAY XOMYTaMH, H3IMEpPEHHOE NO JUTHHE JNEMEHTA
ty TeMneparypa 6etoHa
Lom CpeAHss Temnepatypa 6eToHa;
LUt TeMNepaTypbl apMatypbt S U S’
L TeMMeparypa cpeabl CO CTOPOHbI MCTOYHHKA Teria
L, TEMMEPATYpa BO3AYXA C HaPYKHOM CTOPOHBI JIEMEHTa
h: TeMneparypa 6eToHa B LEHTPE TAXECTH NPHBEAEHHOTO CEHEHHUS

cpeaHsa TeMneparypa GeTOHa CKATOM 30HbI CEYEHHS
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bubaunorpadus

[11 CII 52-101-2003 bBeroHHble H  XejJe300€TOHHBIE
KOHCTpYKIMH 0€3 IpeIBApUTESILHOTO HAMPSHKEHUS apMaTyphl

[2] CII  52-102-2004 IlpemBapuTenbHO  HampsDKEHHBIE
KeJne300eTOHHbIE KOHCTPYKIIHH

[3] CTO ACUM 7-93 Ilpokar apMaTypHBI# NEPHOAUYECKOTO
npoduns. TexHuyeckue ycaoBus

[4] PykoBoICTBO N0 BO3BEAEHHIO TEIUIOBBIX arperatoB H3
’KapocToHKOro 6eToHa

[5] TexHonorus H3rOTOBIEHHS KAPOCTOMKHX OETOHOB.
CrnpaBouHoe nocobue

[6] Tlocobue 1O  NPOEKTUPOBAHUIO  OETOHHBIX  H
KeNe300eTOHHBIX ~ KOHCTpYKHHMH M3  Tshkenoro  OeroHa  6e3
TpeABapHTEILHOrO HanpshxeHus apMarypsl (k CHull 52-01-2003)

[71 CIT 52-103-2007 XXene3ob6eTOHHBIE  MOHOJUTHBIE
KOHCTPYKLIMH 3JJaHHH
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KmtoueBble cnoBa: pacyeT npeaBapHTENbHO HANpPSKEHHBIX KOHCTPYKLMH, OETOHHBIE H
Kene300eTOHHbIE KOHCTPYKIMHM, pacyeT YCHIMH OT BO3JCHCTBHSA TEMIEpATypbl, pacyer
OETOHHBIX H XeJIe300€TOHHBIX 3JIEMEHTOB I10 POYHOCTH
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beToHHbIE H Ke/1e300€ TOHHEIE KOHCTPYKIHH,
NnpexHa3sHa4Y€¢HHbIC QI paéonl B YC/I0BHAX
BO3EHCTBYISI NOBLIIMEHHBIX H BHICOKHX TEMIIEPATYP
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