CTPOUTEJIBHBIE HOPMBI U ITTPABIJIA

BETOHHBIE U ’KEJIE3OBETOHHBIE KOHCTPYKIUAH, IPEJHA3ZHAYEHHBIE JIJI1
PABOTBI B YCJIOBUAX BO3JJEUCTBHS ITOBBIINEHHBIX U BBICOKHUX
TEMIIEPATYP

CHull 2.03.04-84

PA3PABOTAHBI HUWXB Tocctpos CCCP (m-p TexH. Hayk, npod. A.D. MmumoBaHoB
PYKOBOIWTENs TeMBI, KaHAUAAThl TexH. HayKk B.H. [opsaes, B.M. Mumonos, B.H. Camoiinenko) c
yuactreM BHUIIN Temnonpoext MunmonTaxcneuctposi CCCP (B.A. Tapacora), Makeesckoro UCH
MunBy3za Ykpaunckoit CCP  (kamg. TtexH. Hayk A.Il.  Kpuuesckuit), XapbKOBCKOTO
[Ipomcrpoiinaunpoekra ['occrpost CCCP (kannunater Texs. Hayk V.H. 3acnasckuii, C.JI. ®omun).

BHECEHbBI HUMXB I'occtpos CCCP.

MNOAIOTOBJIEHBI K VYTBEPXJEHUIO TI'naBrexnopmupoBannem I'occtpos CCCP (B.M.
Cky0Ko).

C Beemenmem B neiictBue CHull 2.03.04-84 "BeromHble u xene300eTOHHBIE KOHCTPYKLHUH,
MpegHa3HauYeHHbIEe U1 paOOTHl B YCIOBHAX BO3JEHCTBHS MOBHIIEHHBIX W BBICOKHX Temmeparyp" ¢ |
sHBapst 1986 r. yrpaunBaer cuiy "MHCTPYKIUS 110 TPOSKTHPOBAHUIO OETOHHBIX U JKEJIe300€TOHHBIX
KOHCTPYKIUH, MpeHa3HaueHHBIX JUIS pabOThl B YCIOBHUSX BO3JEHCTBHS MOBBIILIEHHBIX M BBICOKHX
temmeparyp" (CH 482-76).

[Ipyn monb30BaHMM HOPMATHBHBIM JOKYMEHTOM CJEAYeT YYUTHIBATH YTBEPKAECHHbIE M3MEHEHUS
CTPOUTEIBHBIX HOPM U NPAaBWJI M TOCYAAPCTBEHHBIX CTAHAAPTOB, IMyOIMKyeMbIe B KypHane broyerens
crpoutenbHoll TexHHkH [occtposs CCCP u wuH(popmanuMoHHOM YyKasaTenae [ ocynapcTBEeHHBIE
cragaaptel CCCP IN'occranpapra.

Hacrosimme HOpMBI W TIpaBMiIa pPacHpOCTPAHSIOTCS HA TPOSKTHPOBaHWE OCTOHHBIX H
JKEIIe300€TOHHBIX KOHCTPYKIIUH, INpenHa3HAUYeHHBIX UII pabOTHl B YCIOBHAX CHCTEMaTHYECKOTO
Bo3zeiicTBus moBbimeHHBIX (0T 50 mo 200 °C BxmrounmtensHO) u BhIcOKMX (cBbime 200 °C)
TEXHOJIOTMYECKHUX TEMIIEPaTyp (Jlayiee - BO3AEHCTBUS TeMIIEpaTyp).

Hopmbl  ycraHaBnuBaioT TpeOOBaHHMsS IO  NPOSKTHPOBAHWIO  yKa3aHHBIX  KOHCTPYKIHH,
M3rOTOBIISIEMBIX U3 KOHCTPYKIMOHHOTO TSDKETOr0 6eTOHa cpeHeii miotHocTH oT 2200 10 2500 kr/m®
BKITIOYHMTENBHO (fasiee - OOBIUHBINA OCTOH) M M3 JKapOCTOHKOro OCTOHA MJIOTHOW CTPYKTYPBI CpeIHEH
nnotroctH 900 Kr/M° 1 Gonee.

TpeOoBaHUsI HACTOSIIIMX HOPM HE PacIpOCTPAHSIOTCS Ha KOHCTPYKIMH M3 KAPOCTOMKOTro OeToHa
STYCHCTON CTPYKTYPEHIL.

[IpoexTnpoBath >kene300eTOHHBIE JHIMOBBIE TPYOBI, pe3epByaphl M (yHAaMEHTHI JIOMEHHBIX TTe4eH,
paboraronie mpu Bo3jeicTBHM TemriepaTypsl cBeimie 50 °C, ciemyer ¢ y4eToM JOMOIHUTEIBHBIX
TpeOOBaHMH, TIPEABABISIEMBIX K OTUM COOPYXEHHSM COOTBETCTBYIOIIMMH HOPMATHBHBIMU
JIOKYMEHTaMH.

OcHoBHbIC OyKBEHHBIE 0003HAYCHUS, IPUHSITHIC B HACTOSIMX HOpMmax coracHo CT COB 1565-79,
MPUBEICHBI B CIIPABOYHOM MPUIIOKEHHH 1.

1. OCHOBHBIE ITOJIOKEHUA
OBIINE YKA3AHUSA

1.1. BeroHHble M >Xese300€TOHHBIE KOHCTPYKIMH, NpeAHa3HaYeHHbIE Uil pabOThl B YCIOBHUSX
BO3/ICHCTBUSI TOBBIILICHHBIX TEMIIEPATYp, CIIEAYET HpeaycMaTphBaTh, KaK IPAaBUIO, U3 OOBIYHOTO
GeroHa.

DyHIaMEHTBI, KOTOPBIE MPU IKCILTyaTalluy MOCTOSHHO ITOIBEPTalOTCS BO3ACHCTBUIO TEMIIEPATyphl
1o 250 °C BKIIOYUTETHHO, OITyCKAETCS MPUHUMATH U3 OOBITHOTO OETOHA.

betoHHBIE M JKENE300€TOHHBIE KOHCTPYKIHMM, IpPEAHA3HAYCHHBbIE U1 PabOTBl B  YCIOBHUSX
BO3/IeIICTBUSI BEICOKHMX TEMIIEPATyp, CIEAyeT IpelycMaTpuBaTh U3 )KapOCTOHKOro OeToHa.

Hecymye aneMeHTsl KOHCTPYKINI TEIUIOBBIX arperaToB, BBIMOJIHIEMBIE U3 KapOCTONKOro 6eToHa,
CeueHHe KOTOPBIX MOXET HarpeBarbesi 0 Temneparypbl Boime 1000 °C, nomyckaercss NpUHHMATh



TOJIBKO T10CJIE€ UX ONBITHOM MPOBEPKH.

XKapocroiikie OETOHBI B 3JIEMEHTaX KOHCTPYKIMH TEIUIOBBIX arperaToB CIEAyeT NPHMEHATh B
COOTBETCTBUH C PEKOMEHTyEMBIM IIPUIIOKEHUEM 2.

Knaccer kapocrolikoro OeToHa IO NpEAENbHO MAOIYCTUMOM TemIlepaType IPUMEHEHUs B
cootBerctBuH ¢ 'OCT 20910-82 B 3aBUCHMOCTH OT BUJa BSKYIIETO, 3AIIOTHUATEICH, TOHKOMOJIOTBIX
J00aBOK M OTBEPANTENS IIPUBEIEHBI B Ta0II. 9.

1.2. Inst KOHCTpYKIMH, pabOTarOmuMX oA Bo3AeHCTBHEM TemItepaTyps! Beimie 50 °C B yclIoBHIX
MEPHOANIECKOTO YBIKHEHHS ITapoM, TEXHHYECKOH BOJIOW M KOHJIEHCATOM, HEOOXOANMO COOII0NAaTh
TpeboBanus mm. 1.8, 2.4, 2.6 - 2.8, 2.11 u 5.7. IIpu HEBO3MOXHOCTH OOECIIEYCHUS yKa3aHHBIX
TpeboBaHMII pacdeT TaKWX KOHCTPYKLHUH MOIycKaeTcs IPOU3BOAWTH TOJBKO Ha BO3JeiicTBHUE
TEMIIepaTypbl U Harpy3Kku 0e3 ydera NMepHOANYIECKOro yBiakHeHHs. IIpu 3ToM B pacuere cedeHUs He
JIOJDKHBI YUHUTBIBAThCS KpaiiHue ciion OeToHa TonmuHOM 20 MM ¢ KaXKI0il CTOPOHBI, IOJIBEPratoIInecs
3aMayuMBaHUIO B T€UEHHE 7 4, U TONIIMHON 50 MM NpH JUTMTEIHLHOCTH 3aMadrBaHus OeToHa Oosee 7 4
WM JTOJDKHA TIPEe/TyCMaTpHUBaThCS 3alllUTa IIOBEPXHOCTH OETOHA OT IMEPUOJMYECKOTO 3aMadylBaHUsL.

OkpalieHHas MMOBEPXHOCTh OETOHa WIM THIPOHM3OJISIHOHHBIE TOKPBITHS 3TUX KOHCTPYKIMH
JIOJDKHBI OBITH CBETJIBIX TOHOB.

1.3. [uknuueckuil HAarpeB - AJUTENbHBIA TEeMIEpPaTypHBIM pEXUM, MPU KOTOPOM B Ipolecce
9KCIUTyaTallMH KOHCTPYKIMS NEPHOANIECKH ITOABEPTraeTCs MOBTOPSIONIEMYCsl HAarpeBy ¢ KoJeOaHUIMH
Temriepatypsl 6osiee 30 % pacueTHON BENTMYUHBI IPH JUITNTEIBHOCTH UKIOB OT 3 4 10 30 qHEel.

IlocTosIHHBIN HarpeB - [UIMTEIbHBIA TEMIEPATYPHBI pEXUM, IOPU KOTOPOM B IpoIecce
9KCIUTyaTalll KOHCTPYKINUS MOJIBEpraeTcs HarpeBy ¢ KonebaHusiMu Temiepatypsl 10 30 % pacdeTHOH
BEJINYNHBI.

1.4. Tlpu mnpoeKTHpOBaHWMM KOHCTPYKLMH u3 jkapocroiikux OeronoB mno ['OCT 20910-82
HEO0XOIMMO YYHTBIBAThH JOMOJHUTENbHBIE TPeOOBaHUS K MCXOTHBIM MaTepHajaM AJIs KapOCTOMKHUX
0eToHOB, MOAOOPY MX COCTaBa M TEXHOJOIMHU IPUTOTOBJIICHUS, a TaKKe OCOOCHHOCTH NMPOU3BOJICTBA
padot o tpedoBanusm CH 156-79.

OCHOBHBIE PACYETHBIE TPEGOBAHMUS

1.5. BeronHble u ’kele300€TOHHBIC KOHCTPYKLHUH, paOOTaloONIe B YCIOBUSX BO3AEHCTBUS
MOBBIIIEHHBIX W BBICOKMX TEMIIEPATYP, CIEAYET PACCUUTHIBATh Ha 0CHOBE nosoxenuit CHull 2.03.01-
84 ¢ y4eToM JONOITHUTEIBHBIX TPEOOBAHMM, N3I0KEHHBIX B HACTOSIIINX HOPMaX U MPaBUIIaX.

IIpn pacuere GETOHHBIX U KENE€300€TOHHBIX KOHCTPYKIMH HEOOXOANMO YYHTBHIBATh W3MEHEHUS
MEXaHUYECKUX W yNPYToMIacTHYECKUX CBOMCTB OETOHA M apMaTyphl B 3aBUCHMOCTH OT TeMIIEpaTypbl
Bo3zeiictBus. Ilpu srom ycumus, nedopmanuu, oOpa3oBaHWE, PACKPBITUE M 3aKPbITHE TPEIIUH
OIPEJICISIFOT OT BO3ACHCTBHUS HArpy3KH (BKJIFOUasi COOCTBEHHBIN BEC) U TEMIIEPATYPBHI.

PacueTHble CXeMBI UM OCHOBHBIC MPEINOCHUIKM JJIsl pacueTe OETOHHBIX M JKEJIe300€TOHHBIX
KOHCTPYKIUH JOJDKHBI YCTaHABIMBATHCS B COOTBETCTBHHU C YCIOBUSMHU HX JICHCTBUTENBHON PaOOTHI B
NPE/ICIEHOM COCTOSIHUM C Y4YeTOM B HEOOXOIMMBIX CIy4asX IUIAaCTHYECKUX CBOMCTB OeToHa W
apMaryphbl, HUIMYUS TPELIMH B PAacTSIHYTOM OETOHE, a TakKe BIMSHMS yCaJKd M MOJ3ydecTH OeTOHA
KaK IIpH HOPMaJbHOH TEeMIIepaType, Tak M P BO3/ICHCTBUY NOBBIIICHHBIX M BEICOKHX TEMIIEpaTyp.

1.6. Pacuer KOHCTpPYKIMH, pabOTAIOMMX B YCIOBHAX BO3JCHCTBHS IOBBIMICHHBIX M BBICOKHX
TEMIIEpaTyp, AOIDKEH NMPOM3BOANTHCS HA BCE BO3MOJKHBIE HEOIArOMPHITHBIC COUCTAHHS Harpy3oK OT
COOCTBEHHOTO Beca, BHEIIHEH HArpy3KH M TEMIEpaTyphl C y4ETOM AJIUTEIBLHOCTH WX JIEHCTBUS U B
ciTydae HEOOXOIMMOCTH - OCTBIBAHUSL.

Pacuer KOHCprKL[I/Iﬁ C YUCTOM BO3JICI7ICTBI/I$I IMOBBIIICHHBIX W BBICOKUX TEMIIEPATYP HCO6XOIII/IMO
MMPOU3BOAUTH JIA CICAYIOMINX OCHOBHBIX PACYETHBIX CTa}II/Iﬁ pa6OTBIZ

KpaTKOBPEMEHHBII HArPEB - NEPBBIN PA30rpeB KOHCTPYKLMH O PACUETHOM TEMIIEPATYPHI;

JUINTEJBHBIA HarpeB BO3JICHCTBHE PACUETHON TEMIIEPATYPhl B IEPHO/I KCILTyaTalnH.

Pacuer craTHyecku ONpeneMMbIX KOHCTPYKLUH 10 NPEAENbHBIM COCTOSHUSAM HEPBOH U BTOPOM
rpynn (3a MCKIIOYEHHEM pacueTa 10 0oOpa3oBaHUIO TPEIIMH) CIIEAYeT BECTH TOJIBKO ISl CTaJuH
JUINTEIBHOTO HarpeBa. Pacuer mo o0pa3oBaHMIO TpPEIIMH HEOOXOOMMO IPOM3BOAMTH JUIS CTaJUi
KPaTKOBPEMEHHOTO M IUTUTEIHLHOTO HAarpeBa € Y4eTOM YCWIMH, BO3HUKAIOIIMX OT HEJIMHEHHOTO
pacipezaeneHus TeMIepaTrypsl O€TOHA 10 BBICOTE CEUECHUS JJIEMEHTA.

Pacuer cTaTuueckn HEONPENESNUMbIX KOHCTPYKIMHA M UX 3JIEMEHTOB IO MIPEAEIbHBIM COCTOSHUIM
MEPBOM U BTOPOM rpyII T0JIKEH HPOU3BOAUTHCS:

a) Ha KPaTKOBPEMEHHBIH HarpeB KOHCTpYKuuu mo pexumy corimacao CHull III-15-76, korma
BO3HHUKAIOT HaMOONBIINE YCUIUS OT BO3IEHCTBUS TeMiiepa Typsl (cM. m. 1.10). Ilpu 3ToM >kecTKOCTh
AJIEMEHTOB B KOHCTPYKIHH OTpenensercs o ykaszaHmsM mil. 4.17 u 4.18 kak oT KpaTKOBPEMEHHOTO
JIEWCTBHS BCEX HArpy30K U B 3aBUCHMOCTH OT CKOPOCTH HarpeBa;



6) Ha JUIMTENBHBIA HAarpeB - BO3JCHCTBHE HAa KOHCTPYKLHUIO PacueTHOM TeMIepaTyphl B NEPHON
9KCIUTyaTaI[MM, KOIJa MPOHCXOIUT CHI)KEHHE IPOYHOCTH M SKECTKOCTH JJIEMEHTOB B pPE3yJbTaTe
BO3J€HCTBUS JUINTEIBHOTO HArPEBA U HATPY3KU.

IIpu 3TOM KECTKOCTB AIEMEHTOB OMpeAeseTcs 0 ykazaHusM mi. 4.17 u 4.18 kak oT ATUTEIBHOTO
BO3CHCTBUS BCEX HATPY30K.

PacueTHas TexHOJOTHWYECKash TeMIlepaTypa NMPHHHMACTCS PaBHOM TeMIlepaType cpeibl LeXa HiH
pabodero MpoCTpaHCTBA TEIUIOBOTO arperara, yKa3aHHOH B 3alaHIH HAa IPOEKTHPOBAHHE.

PacuetHbie ycumus u geopManiy 0T KPaTKOBPEMEHHOTO W JIIHTEIFHOTO HarpEBOB ONPEACIIIOTCS
¢ y4eToM K03 HIreHTa HaIe)KHOCTH TI0 TEMIIEpaType 1Mo yKa3zaHwsM 1. 1.27.

1.7. BenmuumHBl Harpy3oK ¥ BO3ACHCTBHIA, 3Ha4eHHSA KOX(PPHUIMEHTOB HAICKHOCTH,
K03(h(UIMEHTOB COUYECTAaHWH, a TaKKe MOApa3/elieHHe Harpy30K Ha IIOCTOSHHBIE M BPEMEHHBIC
JUINTEJBHBIE, KPATKOBPEMEHHBIE, 0COOBIE ClIeyeT IPUHUMATh B COOTBETCTBUH ¢ TpeboBanusmu CHull
11-6-74 ¢ yuerom nononuutensHbix ykazanuii CHull 2.03.01-84.

Harpy3ku 1 Bo3A€HCTBHSI TeMIIepaTyphl, yUUTHIBAEMBIE NIPU pacueTe KOHCTPYKILUH 110 NMPeeNbHbIM
COCTOSIHHSIM IT€PBO M BTOPO# IPYIII, ClieyeT MpUHUMATh 1o Tadi. 1 u 2.

[Ipu pacuere Mo NMPOYHOCTH B HEOOXOAMMBIX CIIy4asX JOJDKHBI yYHTBIBATHCS OCOOBIE HArpy3KH
K03(h(pUIMEHTaMH HaJIS)KHOCTH IO HAarpy3Ke Y;, IPUHIMAEMbIMU 10 COOTBETCTBYIOIIUM HOPMATHBHBIM
JokyMeHTaM. [Ipu 3TOM ycunus, BbI3BaHHBIE AEHCTBHEM TEMIIEPATYPHI, HE YUUTHIBAIOTCS.

1.8. K TpemmHOCTONKOCTH KOHCTPYKIHU (WM WX YacTeil) MOJDKHBI MPEABABIATECA TPEOOBaHHS
CHulI 2.03.01-84 ¢ yueToM IONOIHUTEIBHBIX yKa3aHUH HACTOSIIETO ITyHKTA.

Kareropun TpeGoBaHMii K TPEIMHOCTOHKOCTH JK€I€300€TOHHBIX KOHCTPYKIMH B 3aBHCUMOCTH OT
yCcIoBUM WX paOoThl, BHIA apMaTypbl, a TaKKe BEIMYMHBI IIPEJCIBHO JOMYCTHUMOW IIHMPHHBI
PAacKpBITHS TPEIIMH C YYeTOM BO3JICHCTBHS TEMIEpAaTyphl Ha JJIEMEHTHI, JKCIUIyaTHPyEeMBIE B
YCIIOBUSIX HEArpecCHUBHOW Cpelibl, Uil 00ECIIEYSHUs] COXPAaHHOCTH apMaTyphl IIPUBEJICHBI B Ta0I. 3.

1.9. Ompenenenne ycuiuil B CTaTUYECKU HEONPENENUMBIX KOHCTPYKIUSAX OT BHEUIHEW HarpysKH,
COOCTBEHHOTO BeCa W BO3JCHCTBHS MOBBIIMICHHBIX M BBICOKMX TEMIIEPATYp MPOHM3BOAAT IO IpaBHIaM
CTPOUTEIBHOW MEXaHWKH METOAOM IIOCIIENOBaTeNbHbIX NpuommkeHuit. I[lpm 3TOM KecTKOCTb
JJIEMEHTOB OIpPEIEISIIOT C y4YeTOM HEeyNnpyrux jaedopManuid W Hadu4yus TPElUH B OETOHE OT
OJTHOBPEMEHHOT'O JICHCTBHS BHEUIHEIH HArpy3Kku, COOCTBEHHOI'O Beca M TEMIIEPaTyphl.

1.10. Ilpu KpaTKOBPEMEHHOM HAarpeBe YCWIHS OT BO3ACHCTBHS TEMIEPAaTypbl B DIEMEHTaX
CTaTUYECKH HEONPEACINMBIX KOHCTPYKINH JOJDKHBI ONPEEISITECS B 3aBUCHMOCTH OT COCTaBa OeTOHA
(cMm. Tab1. 9) m TeMnepaTyphl HarpeBa, BHI3BIBAIONIEH HANOOIBIINE yCHIINS:

a) npu Harpese 6etona Ne 1 cBeimie 50 10 250 °C - mo pac4eTHoit TeMiieparype;

0) mpu Harpese O0eToHOB Ne 2-11, 23 u 24 cBbire 200 no 500 °C no pacueTHoit Temmeparype; npu
Harpese cBbitre 500 °C - mpu 500 °C;

B) npu HarpeBe OeToHOB Ne 12-21, 29 u 30 cBeime 200 mo 400 °C - mo pacyeTHON Temmeparype,
npu Harpese cbime 400 °C - npu 400 °C.

Jnist KOHCTPYKLMH, HaXOISIIMXCS HAa Hapy)KHOM BO3JyXe, pacyeT HauOOJIbUIMX YCHIHHA OT
BO3/ICICTBUSI TEMIIEpATypP BBIMOJIHSIOT IO pacYeTHOM TeMIIepaType Bo3ayXa 1o Tpedosanuro 1. 1.40.

Tab6numa 1
CraTuueckas cxeMa Harpy3ku 1 k03 QUIIUEHTHI HATEKHOCTH MO HATPY3KE Y, TEMIICPATyPHBIC
KOHCTPYKIMH U BO3CUCTBUS U KOI(DDUITUCHTHI HAJICKHOCTH IO TEMIIEPATYPE Yi, IPHHUMACMBIC
pacdeTHas CTaJus MIPH pacuere
paboThI 10 MPOYHOCTH 10 BBIHOCJIMBOCTH Mo nedopMarusm
Cratndecku IlocTosHHBIE, IlocTosHHEIC, IlocTossHHBIE, HIMTEILHEIC
OTIpe/ICITNMBIC JIIUTEIbHBIE H| IJIUTEIbHEIC H|u KpPaTKOBPEMCHHBIC
KOHCTPYKIIUU TP KPaTKOBPEMEHHBIE KpaTKOBpPEMEHHBIE Harpyskd npu yi = 1 u
JTTUTEILHOM Harpy3ku mpu vy > 1 HaTpy3KH mmpu vs = 1 TeMIepaTypHbIC
Harpese nedopmanuu mipu y; = 1
Crarndecku ITocrostHHBIE, IlocTosHHEIC, IlocTtostHHBIE, IMTEIIBHEIC
HEOIIpeIeINMBbIE JTUTEIbHbIE H|IJIUTEIbHbIC H|u KpaTKOBPEMEHHBIC
KOHCTPYKIUU TP KPAaTKOBPEMEHHBIE KpaTKOBPEMEHHBIE Harpyskd npu yi = 1 u
KPaTKOBPEMCHHOM  |Harpy3ku npu Y; >1 wu|Harpy3kd mpu y; = | u|HauOonpmue ycwids OT
Harpese HanOONBIIAE YCHINS OT|/HAaWOOJBIIHE YCIIINS OT BO3ACHUCTBHUS TEMIIEPATypHI
BO3JICUCTBUS BO3JICUCTBUS u TEMIIEpPaTyPHbIE
temnepaTypsl mpu ; = 1,1 |temmeparypst ipu y: = 1 |nedopmarun mpu ;= 1
Crarndecku ITocTostaHbIC, IlocTostHHBIC, IlocTtosiHHBIC, IIMTEIIBHBIC
HEOTpeeINMbIe JTUTEIbHBIC U | I TEIbHbIC U1 KpaTKOBPEMEHHBIE




KOHCTPYKLIUU
JUIMTEIILHOM
Harpese

IIPY |[KPAaTKOBPEMEHHbBIE
Harpy3kd 0Opu Y¢ >1 H|Harpysku IpU Y
yCUJIMSL OT BO3JEMCTBUSA|yCHINA OT BO3JCIHCTBHUS|TEMIIEpPaTyphI

KpaTKOBPEMEHHBIE

1 u|ycunust

Harpy3ku TIpH i
oT

=1 mu
BO3JEHCTBUSA

n

TemrepaTypbl npH y; = 1,1 |remnepatypsl npu y; = 1 |TeMiiepatypHbIe
nedopmanmu mpu y; = 1

IIpumedanus: 1. beToHHBIE KOHCTPYKINH PACCUUTHIBAIOTCS TOIBKO IO IPOYHOCTH.

2. Ilpu pacuere cTaTU4ECKU HEONPENCIUMBIX KOHCTPYKIUN KpOME COYEeTaHUN BO3ACHCTBUN TeMIepaTypbl U
Harpy3ok, yKa3aHHBIX B HAcCTOSIIEH TaOIHIe, B HEOOXOMUMBIX CIIydasX CIeIyeT IPOBEPHUTH JIPYTHe BO3MOXKHEIC
HeOJIaronpusITHBIC COUSTAHUs BO3/ICHCTBHUIA, B TOM YHCIIE U IIPU OCTHIBAHUH.

3. B craTnyecku HeonpeneuMbIX KOHCTPYKIUAX AOIyCKAeTCs IPOU3BOAUTE pacyer:

a) NMpHU KPAaTKOBPEMEHHOM HArpeBe TOIBKO Ha HAHOONBINHE YCHIHS OT BO3JACHCTBUS TEMIIEpaTyphl, €Clu
YCHIIUSL OT TIOCTOSIHHBIX, JUIMTEIBHBIX U KPATKOBPEMEHHBIX Harpy30K BBI3BIBAIOT HANPSHKEHHS CXKATUsI B OETOHE G,

0,1 MIla;

0) mpu mnurensHoM HarpeBe Bbime 700 °C - Ha COBMECTHOE BO3ACHCTBHE IMOCTOSHHBIX, UIUTEIBHBIX U
KPaTKOBPEMEHHBIX Harpy30K 0e3 yuera YCHIHi OT JUIUTEIBHOTO HarpeBsa.

4. TIpu pacyeTe Ha KPaTKOBPEMEHHBIH HarpeB JUIMTENbHAS HArPy3Ka YYUTHIBACTCS KaK KPAaTKOBPEMEHHAS.

5. KoadduipeHT HaJe:KHOCTH 110 TEMIIEPATYPE Yy OJKEH IPUHUMATHCS 110 YKa3aHusM 1. 1.27.

6. Ipu pacuere mPOrubOB ClenyeT yuuThIBaTh yKazaHus 1. 1.16.

Tab6numa 2

Kateropusa | Harpysku u Ko3QQUIHEHT HANEKHOCTH TI0 HATPY3KE Y5, BO3AEHCTBHS TEMIIEPATYPHI U
TpeboBaHuil KO3 PHUIUEHT HAJCKHOCTH 10 TEMIIEPATYPE Yy, IPHHUMACMBIC ITPH PacyeTe

K TpCIIHNHO- 110 PaCKPBITHUIO TPEUIUH

CTOHKOCTH

KEIE30- 110 00pa3oBaHUIO 10 3aKPBITHIO

6ETOHHEIX TpEIINH HETPOIOJDKUTEIIEHOMY | IPOIOIKUTEIEHOMY TPEIrH
KOHCTPYKLMH

1-s TlocrostnHbIE, - - -
JUTUTEIbHBIC U
KpaTKOBPEMEHHBIE
Harpy3KH 0pH ¥; >1* u
TeMIIepaTypHbIe
BO3JENCTBUSA oT
KpaTKOBPEMEHHOTO U
JUIMTETLHOTO Harpena
mpu v, = 1,1*

2-5 TlocrosiHHEIE, [TocTosiHHEIE, - [TocrosiHHBIC u
JUTUTETbHBIC U |ITTUTETbHBIC u JTUTETbHBIC
KpaTKOBPEMEHHbIE KpaTKOBPEMEHHBIE Harpy3k mpH Y =
Harpy3Ku 1pH ys >1* u|Harpy3ku npu v = 1 u 1 u
TeMIIepaTypHbIe TeMIIepaTypHbIe TeMIIepaTypHbIE
BO3/CHCTBUSA OT|BO3JICUCTBUS oT BO3/ICHCTBUA  OT
KpaTKOBPEMEHHOTO U KPaTKOBPEMEHHOTO U JTTUTEIBLHOTO
JUTATENIFHOTO HAarpeBa|TUTETIFHOTO Harpena Harpesa mpu y; = 1
mpu v =1,1* (pacuer|mpu y; =1
TIPOM3BOIUTCS TSt
BBISICHCHUS
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TaKHMH e KaK IPH pacueTe Mo MPOYHOCTH.

IIpumedanus: 1. J{nutensHble U KpaTKOBPEMEHHbIE HArpy3KH MPUHHMAIOTCS ¢ ydeToM TpebGoBanuid CHull
2.03.01-84.

2. Ilpm pacuere mo 0Opa30BaHHIO TPEUIMH OT TEMIIEPATypHBIX BO3JCHCTBHI HEOOXOAMMO YYHTHIBAThH
TpeboBaHus 11. 4.2.

3. IIpum pacuere 1O pacKphITHIO TPEMIMH OT TEMIIEPAaTYPHBIX BO3ICHCTBHII HEOOXOIUMO YUUTHIBATh Pas3iIHIne
TeMIIepaTypHBIX AeopMaruii OeToOHa U apMaTyphl 10 YKa3aHUsM I1. 4.8.

4. KoaddunneHT Haie)KHOCTH 1O TEMIIepaType Y JODKeH IPUHUMAThCS 10 yKa3aHwusM 1. 1.27.

5. Oco0Oble Harpy3Kd YYHUTBIBAIOTCS B pacueTe Mo OOpa30BaHHMIO TPEHIMH B TeX CIIydYasX, KOTAa HaIHYHE
TPEIIUH IPUBOJUT K KaTacTpode (B3pbIB, IOKAp U T.IL.).

Tabauma 3
Kareropus tpeboBannii K TPEIINTHOCTORKOCTH
XKeNe300eTOHHBIX KOHCTPYKIUH U IPEIeTBHO Oy CTHMAs
IIUPUHA Agrey M 8grep, MM, PACKPBITHS TPEIIHH,
00eCIICUHBAOIINE COXPAHHOCTh apMaTyPhl
CTEpHEBOM KIIACCOB .
VYcnoBus skciuryaTanuu | Temmneparypa . MIPOBOJIOYHON
o o CTEP>KHEBOI A-V u A-VI,
KOHCTPYKITHH apmarypsl, °C ., kaccos B-11,
kiaccoB A-I, A-11, | mpoBoIOYHOI KITacCOB Bo-Il u K-7 o
A-IIL A-IlIB 1t A- | B-IL, Bp-II, K-7 n K-19| P p
) N JHaMeTpe
IV; npoBonounoit IIPU JUAMETPE
MPOBOJIOKH 3 MM
knaccoB B-I1 u Bp-l| npososoku 3,5 Mmm n
1 MeHee
Oonee
1. B 3akpbiToM| o 100 3-s1 Kareropus; 3-s1 Kareropus; 3-51 KaTeropus;
NOMEIIEHNN Acre1 = 0,45 Acrc1 = 0,3; Acre1 = 0,2;
A2 =0,3 A2 =0,2 A2 =0,1
100 u BbIIIE 3-s1 KaTeropus; 3-51 KaTeropus; 3-s1 KaTeropus;
acrer = 0,6, Acrer = 0,5; Acrer = 0,3;
A2 =0,5 Az =04 A2 =0,2
2. Ha OTKPBITOM Jlo 100 3-s1 KaTeropus; 3-s1 KaTeropus; 2-51 KaTeropus;
BO3JyXe, a TakkKe B acrer = 0,4; acrer =0,2; Acrer = 0,2
TPYHTE BBIIIC YPOBHSI Acre =0,3 a2 =0,1
TPYHTOBBIX BOJI 100 v BIIIIE |  3-51 KATETOPHS; 3-s1 kaTeropus; 2-51 KaTeropus;
Acrel = 016; Acrcl = 015; Acre1 = 013
Acre2 = 015 Acrez = 0:4
3. B rpynre mpu| [o 100 3-51 KaTeropus; 2-51 KaTeropus; 2-51 KaTeTropHus;
MepeMEHHOM ypoBHE A1 =0,3; Aerer = 0,2 A1 = 0,1
TPYHTOBBIX BOA H B A2 = 0,2
3aKPBITOM  TOMEIICHUHN
npu MTOTEPEMEHHOM
YBITOKHCHUU

ITpumeuanue. B kaHaTax moapasymMeBaeTcst IPOBOJIOKA HAPYIKHOTO CJIOSL.

Ilpn pnuTENBPHOM HArpeBe YCHIMS OT BO3ACHCTBUSL TEMIIEpATyphl CIIEAYET OIpPEAeiiATh B
3aBHCHMOCTH OT PacueTHOH TeMIepaTypbl COIIacHO yKa3aHuaM II. 1.6.

1.11. Tlpu pacuere mo NpPOYHOCTH, AehOpPMAIMIM, a TAKKE PACKPBITUIO U 3aKPBITHIO TPEUIMH
pacnpesielieHue TeMIepaTypbl B CEUEHHUSIX KOHCTPYKIMM ONpenensioT TeMIOTEXHUYECKUM pacdyeToM
JUIL YCT@HOBHUBILETOCS pEXMMa TEIUIOBOTO TI0TOKa. [Ipu pacuere mo 0O0pa30BaHHUIO TPEIIMH
pacrpezeieHie TeMIepaTyp B CEU4eHHsIX KOHCTPYKIMH, HarpeBaeMbIX co ckopocTbio Goiee 10 °C/u,
OIIPEEIISIIOT TSl HEYCTaHOBHUBILETOCS TEIIOBOrO IOTOKa 1o mit. 1.34-1.40.




1.12. Tlpu pacuere ycuiuii, BBI3BaHHBIX BO3/EHCTBHEM TeMIlepaTypbl, B COOPHBIX 3JEMEHTaxX
KOHCTPYKIHUH JKeCTKOCTh CEYeHUH clieyeT yMeHbINTh Ha 20 %, eciii IPOYHOCTh Ha C)KaTHe pacTBOpa
B cThIke MUHUMYM Ha 10 MIla meHble npoyHOCTH OeTOHA COOPHOTO 3JIEMEHTA.

1.13. Pacuer sneMeHTOB OETOHHBIX M >KeNe300€TOHHBIX KOHCTPYKLIMH II0 MPOYHOCTH, CXEMBI
NPEAEIbHBIX COCTOSHUI KOTOPBIX NPH pacuyeTe Ha BO3/EHCTBUE TEMIIEpaTypbl elle HE YCTaHOBJICHBI
WUI YCJIOBHSI HACTYIUICHHS MPEAETHHOTO COCTOSIHUS TI0Ka HE MOTYT OBITh BBIPa)KEHBI Uepe3 yCHIIHS,
MOXET TPOM3BOAMNTHCA UYEpe3 HANPSDKEHHS C ydeTOM HadW4Hs TPEUIMH W Pa3BUTHSA HEYNPYTHX
nedopmanuii Oetona. Ilpm 3ToM HampspkeHHS B OeTOHE M apMaType HE JOJDKHBI NpPEBBIIATH
COOTBETCTBYIOIINX PACUETHBIX CONPOTHBICHHUM.

1.14. TIpu pacuere HeCymIUX KOHCTPYKIHHA, OETOH KOTOPHIX HEPaBHOMEPHO HArpeT IO BEICOTE
CedeHHs IEMEHTa, YacTh cedeHus, HarpeTylo Beie 1000 °C, momyckaercs He YIUTHIBATh.

1.15. Ilpu pacuere >IEMEHTOB, MOJBEPralOIIUXCS HAarpeBy, NOJOXKEHHE LEHTPA TSHKECTH BCETO
ceueHus1 OETOHAa WIJIM €ro C)KaToi 30HBI, a TaKKE CTAaTUYECKU MOMEHT U MOMEHT HMHEpIMU BCETO
CEUeHHsI CIIEIYET ONpEeNsTh, IPUBOJS BCE CEUCHHE K HEHarperomy, Oojiee mpoyHoMmy Oetony. s
9TOH LIeNU MIpU pacyere ¢ Hcnoibp3oBanneM JDBM cedeHne 1o BbicoTe pa3OuBaeTCsi HE MeHee YyeM Ha
YeThIpe YacTH.

[Ipn pacdyere mo mnpodHOCTH, AedopMamusiM M PACKPBITHIO WM 3aKPBITHIO TpeIuH 0e3
ucronbp3oBaHusd OBM npu mpsMoIHHEHHOM paclpeesieHnH TEMIIEPaTypbl OETOHA 110 BHICOTE CCUCHHUS
3JIEMEHTa JIOIyCKaeTCs pa30MBaTh CEYEHHS COTIACHO CIEAYIOIINM YKa3aHUsIM:

JUIS 3JIEMEHTa, BBIIOJIHEHHOTO W3 OIHOTO BHAa OETOHA, eclM TeMmmepaTypa OeToHa Hamboiee
Harpetoil rpanu He mpeBbimaer 400 °C, ceueHme He pa3dWBaeTCs HA YacTH M MOMEHT WHEPIIUHN
MPUBEIEHHOTO CEYEHUS |reg OTHOCHTENBHO LICHTPA TAKECTH CCUCHUS IPUHUMACTCS PAaBHBIM:

Ired = m_bv (1)

25

rae Py - KodpPureHT, MPUHUMAEMBIil B 3aBUCUMOCTH OT TEMIIEPaTyphl OETOHA B IEHTPE THKECTH
ceuenus o Taoi. 10;

V - koo ¢unmeHT, IpUHAMAEMbIil B 3aBUCHMOCTH OT TEMIIEpPAaTyphl OETOHA B LEHTPE TSKECTH
cedeHus 1o Tabu. 12 ayst KpaTKOBPEMEHHOTO HarpeBa;

Qo1 - Kod(uIMEHT, YUNTHIBAIONMKA BIMSHUE KPAaTKOBPEMEHHOH TMON3ydecTH OeToHa W
MPUHUMAaEMBIH JUIs 6eTOHa COCTaBOB (CM. Tab. 9):

Ne 1-3, 6, 7, 10, 11, 19-21 - 0,85

Ne4,5,8,9,23,24-0,80

Ne 12-18, 29, 30 - 0,70

JUIL 3JIEMEHTa, CEYeHHWE KOTOPOTO II0 BBICOTE COCTOMT W3 JIByX BHJIOB OCETOHA, a Takxke
NPSIMOYTOJIBHOTO U TaBPOBOT'O CEYEHHiA, BHIMOJHEHHBIX W3 OJHOTO BUja OCTOHA, €CIM TeMIepaTypa
Oerona Hanboee Harperoit rpanu mpebimact 400 °C, ceyeHue pa30UBacTCs MO BHICOTE HA JIBE YECTH
(ueprt. 1, a);

JUISL DJIEMEHTA, CEYEHUE KOTOPOTO IO BBICOTE COCTOMT M3 TPEX BHJOB OETOHA WJIM JIBYTaBPOBOTO
CEUCHHsI, BBIMOJIHEHHOTO W3 OJHOTO BHIa OETOHA, ecii Temmeparype OeToHa Hambojiee Harperon
rpanu npessimaet 400 °C, ceyenne pa3OuBaeTcs Ha Tpu JacTH (dept. 1, 0).

[Ipu pacuere Mo 0Opa30BaHUIO TPEIIUH OIPEAEICHIE HAMPSHKEHUH OT BO3ACHCTBUS TEMIIEPATYPHI
MPOM3BOAUTCS Pa3OMBKOI ceYeHHs HE MEHEEe YeM Ha YEThIpe YacTH HE3aBHCHMO OT TEMIEpaTyphl
Oerona (uepr. 1, B).

B npsMOYyronbHOM CEYEeHHH 3JIEMEHTA, BHIIOJTHEHHOM M3 OJHOTO BHIA OETOHA, KOTrJa CEUCHUE I10
BBICOTE pa30MBaeTCs Ha JBE 4YacTH, JIMHMS pasjieia JOoJDKHA MPOXOAUTh 0 OCTOHY, MMEIOIIEMY
Temriepatypy, pesayto 400 °C. B nByTaBpOBBIX M TaBPOBBIX CEUCHHUAX DJIEMEHTOB, BBHITIOJHEHHBIX U3
OJTHOTO BHJA OETOHa, JIMHUS pasjelia J0JDKHA MPOXOAUTH IO TPaHHUIe MEXIy peOpoM H moJsikoii. B
JJIEMEHTE, CEYEHHE KOTOPOro IO BBICOTE COCTOMUT W3 Pa3iMYHBIX BHJOB OCTOHOB, JIMHUS paszeia
JIOJDKHA TIPOXO/NTD MO TpaHuUIla OETOHOB.

Bo Bcex cirydasix pacuera apMarypa paccMaTpUBAeTCs KaK CaMOCTOSITENIbHAS YaCTh CEYCHHS.

[puBenennas miomanb Arg; I-TOH YaCTH CEYCHHs, Ha KOTOpbIe pa30MBacTCs BCE CEUCHHUE
3JIeMEeHTa, onpezenseTcs o Gopmyie

A = m (@)
Por
rae A - Iomaip i-Toi 4acTu CeYeHns;
Qp1, Pui ¥V, - KO3 PUIMEHTH, TPUHUMAEMble B 3aBUCUMOCTH OT COCTaBa M TEMIIEpPaTyphl OETOHA B
LEHTPE TSDKECTH IUIOLIAAH i-TOil 4acTH cedeHwus, Kak B hopmyie (1).
Jlnist 5IEMEHTOB, COCTOSAIIMX IO BBICOTE M3 IBYX M Oojee BUAOB OETOHA, MPUBEICHHAS IUIOMAIb



Areqi I-TOM YacTH CedYeHHs, Ha KOTOpbIC pa3OMBAETCs BCE CCUCHHE DIICMEHTA, OMpPEACNACTCS IO
dhopmyne (2). Eciau ceueHue 3jeMeHTa COCTOUT M3 Pa3HBIX BUIOB OCTOHA, TO B 3TOW (hopmyIie mpasast
YacTh YMHOXKAETCS Ha OTHOILCHUE MOAYJISl YIIPYTOCTH KaXKIOrO BHIa OETOHA B HATPETOM COCTOSIHHHU K
MOJYJIIO YIPYrOCTH O€TOHA, K KOTOPOMY NMPUBOAUTCSA BCe ceueHue Ep,.

IIpn pacuere Oe3 ucnomp3oBarust OBM koaddurmentsr Py U V, TOoImyckaeTcss ONPENensiTh B

3aBHCHMOCTH OT CPEAHEH TeMIIepaTypsl OETOHa i-TOi 4acTH CEeUeHHs.
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Yepr. 1. Cxembl pa30MBKM Ha YaCTH BBICOTHI IIPSIMOYTOJILHOTO, TABPOBOTO H JIBYTABPOBOT'O
CEeUeHUI 2JIEMEHTOB
a - Ha 2 4acTu; 6 - Ha 3 4acTu; 6 - Ha 4 vactu; 1y, by, ... {j HambonbIIas Temneparypa 1-, 2-, ... i-Toi
YaCTH CEUCHHUS; II.T. [IEHTP THKECTH CECUCHUS

ITnowans HeHampsiraeMoil Harperoil pactsaHytoit As M cxxaToir Al apMmaTypbl IPUBOIUTCS K

HEHarpeToMy, 6oee IpoYHOMY OETOHY:

A,red = # ; (3)
b Phr
' — AéEsﬂs . (4)

,red 1

E, 0



r7ie Agred; Al oq - COOTBETCTBEHHO TPUBEICHHAS IUIOMA/b PACTAHYTOM M CHKATOM apMaTyphl;

Es - Moaynp ynpyroctu apmarypbl, IPHHUMAEMbIi JJIsi OCHOBHBIX BHIOB 1o Tabm. 29 CHull
2.03.01-84 u xxapocroiikoi - mo Tabmn. 18;

Bs - koo urmeHT, npUHUMAaEMBIi B 3aBUCUMOCTH OT TEMIIEpaTypbl apMatypsl 1o Tadur. 20.

PaccrostHMe OT LEHTpa TSHKECTH NPUBEICHHOIO CEYEHHS ) 10 HAaWMEHEEe HarpeTod TpaHu
OTIpENeIIIoT 110 (hopmyIte

S

y=—m (5)
A\ed
HJ’IOH.[EII[B IIPUBEACHHOTI'O CEUYCHHUSA DJIEMECHTA Ared HaXoJAT I10 cpopMyne
A’ed = ZA’ed,i + &,red + N,red (6)

CraTu4ecKuii MOMEHT IUIOIA/eii MPUBEICHHOTO CEYEHUS DJIEMEHTA Syeg OTHOCHUTEIBHO TPaHH,
pacTsHYTOH BHENIHEH HAarpy3KOi U BO3/ICHCTBUEM TeMIIEpaTyphl, ONPEeISIoT 1o Gopmyiie

’ ’
Sred ZZAed,iyi +A,reda+p§,red (h_a)’ (7)
€ Vi - PACCTOSIHUE OT [[EHTPA TSHKECTH I-TOM YacTh cedeHust OETOHA 10 HAUMEHEe HArpeToi rpaHu
3JIeMEHTa, IPUHIMAEMOE PABHBIM
Yi :h_zhi+yyi; 8
h; - BEICOTA I-TOM YacTU ceYeHUsL.
3mece
y = hi (2:Bbi +ﬂbi+1)
= T P
3(,3bi +ﬁbi+1)
IIpu pacuere 6e3 ncnonsp3zoBanus DBM mormyckaercsi IpUHAMATE
Yyi = 0,5 h; (10)
MOMEHT WHEpLUUH NPHUBEICHHOTO CEYCHUS dJeMEHTa lq - OTHOCHTENHLHO €ro IEHTpa TIKECTH
OMpenessoT o hopmyJie
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g = Z lreg,i + ZAed,i Yoi + A Ys + N,red (ys') J (11)
1€ lreq,j - MOMEHT MHEPIINH I-TON YaCTH CeUeHUS GETOHA, OTIPEAEIIAEMBIH M0 GopMmyIie
2
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Ybi - PACCTOSHHE OT IIEHTpa TSHKECTH I-TOM YacTH CeyeHWs OeTOHa J0 LEHTPA TSHKECTH BCETO
MPUBEJICHHOTO CEYCHUsI, OTIpeiesieMoe Mo (hopMyiam:

Yoi =Yi—Y, (13)
Ys=y-—a, (14)
Y.=h-y-a' (15)

1.16. Pacuer mporuboB JIEMEHTOB KeNe300€TOHHBIX KOHCTPYKIMU IOJKEH MPOM3BOIUTHCS MO
tpeboBanusm CHull 2.03.01-84. Kpome mporunba OT Harpy3Kd HOJKCH YUYHTHIBATHCS MPOTHO OT
HEPaBHOMEPHOT'0 HarpeBa OETOHA MO BBICOTE CEUCHHUS JICMEHTA 10 yKaszaHusMm . 4.14-4.16.

Pacuet nporu0oB 10JKEH MPOU3BOANUTHCS TIPH:

OTPaHMYCHUM TEXHOJIOTHUECKUMH MM KOHCTPYKTHBHBIMH TPEOOBAaHHMSMH C Y4YE€TOM IMpoOruda or
KpPaTKOBPEMEHHOTO U JUIMTENBHOIO HAarpeBa;

OTPaHWYCHUH ACTETHIECKUMH TPEOOBAHHMSAMH C YIETOM IPOTrnda OT [UIMTEIHHOI0 HarpeBa.

[Iporn®bl OT Harpy3Kd | BO3ACHCTBHS TEMIIEpPAaTypbl HE JAOJDKHBI MPEBBILATH IPEACTHHO
JIOITYCTHMBIX BeJIMUWH, ykazaHHbIX B CHull 2.03.01-84.

[Ipu 3TOM KOA(PPHUIHIEHT HATESKHOCTH IO TEMIIEpaType MO yKa3aHWsM I1. 1.27 IpUHUMAIOT paBHBIM
€IMHHIIE.

[TpenenbHO pomycTUMbIe AeOpMAaIK OT BO3JCHCTBHS TEMIIEPATYPHI B AJIEMEHTaX KOHCTPYKIIMH, B
KOTOpBIX TpeOyeTcss MX OrpaHMYEHHE NMPH HAarpeBaHUM M OXJIAXKIEHHH, JOJDKHBI YCTAHABIMBATHCS
HOPMAaTHBHBIMH JOKYMEHTAaMH II0 HPOEKTHPOBAHHMIO COOTBETCTBYIOIIMX KOHCTPYKIMH, a HpH HUX
OTCYTCTBUH JIOJDKHBI YKa3bIBAaThCS B 3aJJaHUM Ha IPOEKTHPOBAHUE.

1.17. PaccTosiHuSI MEXAy TeMIepaTypHO-yCaIOuHBIMHM IIBaMU B OETOHHBIX M JKeJIe300€TOHHBIX
KOHCTPYKLHUSX W3 OOBIYHOTO M IKAPOCTOMKOrO OETOHOB JIOJDKHBI YCTaHABJIMBATBCS PaCUETOM.
Yka3aHHBIA pacyueT JOIYyCKAeTCs HE BBIIOJHATH Il KOHCTPYKUMH M3 OOBIYHOTO W YKapOCTOWKOTO
OETOHOB, €clM NPUHITOE PACCTOSIHUE MEXIY TEeMIepaTypHO-yCaIOYHBIMHM IIBAMH HE HPEBBIIIACT
BEJIMYMH, YKA3aHHBIX B Taba. 4, B KOTOpOW HamOOJbIINE pacCTOSHHUS MEXKIY TEMIIepaTypHO-
yCaZO4HBIMH IIBaMH JAaHBI U1 OCTOHHBIX M KEJIe300€TOHHBIX KOHCTPYKIMH C HEHAIpATaeMoH U C
MPeABaPUTEIHHO HANPSDKCHHON apMaTypoi, K KOHCTPYKIMSAM KOTOPBIX NMPEIbSBIIOTCS TpeOoBaHuUs 3-



1 KaTeropuu TPEIMHOCTOWKOCTH, MPU paCYETHON 3UMHEHN TeMIepaType Hapy>KHOTO Bo3ayxa MUHYC 40
°C OTHOCUTEIHHON BIXKHOCTH Bo3/1yXa 60 % U BBILIE U BHICOTE KOJIOHH 3 M.

Tabmnuua 4
HawuGonpmme paccTosHHS MEXIY TEMIIepaTypHO-
yCaJI0YHBIMH IIBAMU, M, JIOITyCKaeMble 0e3 pacueTa
JUIsL KOHCTPYKIM#, HAXOSIIIAXCS
Koncrpykunu
BHYTpH BHYTpH Ha
OTaIUIMBaeMbIX | HEOTAIUIMBAEMBIX | HAPYKHOM
31aHUl WIK B TPYHTE 34aHUN BO31yXe

1. beronHsre: 40 35 30
a) cOopHbIE
6)  MOHOJNUTHBIE TPH  KOHCTPYKTHBHOM 30 25 20
apMHpPOBaHUU
B)  MOHOJNUTHbIE  0€3  KOHCTPYKTHBHOTO 20 15 10
aApMHpPOBaHHS
2. XenezobeToHHbIE 72 60 48
a) cOOpHBIC U COOPHO-KAPKACHBIC OTHOATAKHBIC
0) cOOpHEIE u cOOpHO-KapKacHEIE 60 50 40
MHOTO3Ta)KHbIE
B) cOOpHO-OJI09HEIE, COOpHO-TIaHETTHHEBIE 55 45 35
r) CcOOpPHO-MOHOJHTHBIE ¥  MOHOJIUTHBIC 50 40 30
KapKacHBIE
)  cOOpPHO-MOHOJIMTHBIE W MOHOJIUTHBIC 40 30 25
CIUIOUIHBIC

IIpnmevanwms: 1. s skene300€TOHHBIX KOHCTPYKIMH (T103. 2), pacdeTHas: TeMIlepaTypa BHYTPH KOTOPBIX He
npesbimaeT 50 °C, paccTosSHUS MEXIy TeMIIepaTypHO-yCaJ0YHbIMH [IBAMH IIPU PacyeTHOH 3UMHE Temreparype
HapyxHoro Bozayxa muHyc 30, 20, 10 u 1 °C yBenuuuBaroT coorBercTBeHHO Ha 10, 20, 40 u 60 % u npu
BIQXXHOCTH Hapy)XHOI'O BO31yXa B HauOoiee xapkuil Mmecsn roxa Hwxe 40, 20 u 10 % - ymeHbIaroT
coorBercTBeHHO Ha 20, 40 u 60%. [lns mpoMexyTOYHBIX 3HAYEHWI TeMIepaTyphl M BIKHOCTH Hapy>KHOTO
BO3/[yXa YKa3aHHbBIC BBIIIC YBEIWIECHWS M YMEHBIICHHS PACCTOSHUH MEXIy TeMIIepaTypHO-yCaZOUYHbIMHU IIBAMH
OIIPEEIISIOT IO HHTEPIOJISIIHN.

2. Jlyns xene300eTOHHBIX KapKacHBIX 3/aHui (1103. 2 a, 6, T) pacCTOSHUS MEXIy TeMIIepaTypHO-yCaJl0IHBIMH
UIBaMH YBEJIMUYUBAIOT MIPU BBHICOTE KOJIOHH 5 M - Ha 20 %, 7 M - Ha 60 % 1 9 M - Ha 100 %. [[ns mpoMeKyTOuHBIX
3HAQUEHNI BBICOT YBEIMYECHHE PACCTOSIHUA MEXIy TEMIepaTypHO-yCaJOYHbIMH IIIBAMH OIPEJEISIOT 110
UHTCPIIOIAUM. BI)ICOTy KOJIOHH ONpPEACIAIOT: A OOHOITAXKHBIX 3}13HI/II>'I - OT BEpxa (byH)laMeHTa J0 HH3a
MIOJIKPAaHOBBIX 0aJOK, a TIPH MX OTCYTCTBUH - 10 HU3a (epM MM OANOK MOKPBITHS; Ul MHOTOATAXKHBIX 3[aHHUN -
oT Bepxa (yHAaMeHTa 10 Hu3a 0aJoK IepBOro Taxa.

3. Jlna sxene300€TOHHBIX KapKacHBIX 3[aHuil (1M03. 2 a, O, T') pacCTOSHUS MEXIY TEMIIEPAaTyPHO-YCaJOYHBIMU
MIBAaMH OIIPEAENEHBI NPH OTCYTCTBHH CBsI3el MO0 NIpH PACIIONIONKEHHN CBsI3ell B CepeuHE TeMIIepaTypHOTO
Ooka.

4. PaccTosiHMS MeXIy TEMIIEepaTypHO-yCaJOYHBIMH IIBAMH B COOPY)KEHHSAX M TEIUIOBBIX arperarax c
pacuerHoii Temrieparypoii BHyTpu 70, 120, 300, 500 u 1000 °C ymensiuator coorBercTBeHHO Ha 20, 40, 60, 70 u
90%. [Jns TpOMEXYTOUHBIX 3HAYEHMH TEMIepaTyphl YKa3aHHOE YMEHBIIEHHE CIeIyeT OIpeaelsiTh
UHTEPIOISIUEH.

JAONIOJIHUTEJIBHBIE YKA3AHUSA ITO TIPOEKTUPOBAHUIO TPEABAPUTEJIBHO
HANPSKEHHBIX KOHCTPYKIUI

1.18. Pacuer mnpeABapuUTENbHO HANPSDKEHHBIX KOHCTPYKIMH, pabOTalOUMX B  YCJIOBHUSIX
BO3ZICHCTBUS TOBBIIMIEHHBIX M BBICOKHX TEMIIEpPaTyp, IOJDKEH INPOU3BOAMTHCS B COOTBETCTBHH C
tpeboBanusamu CHull 2.03.01-84 u ¢ y4eTroM JOMONHUTENBHBIX ykazanui mm. 1.191.25 Hacrosmmx
HOPM U IPaBUIL.

1.19. TemmnepaTypa HarpeBa NpeABApUTEIBHO HAMPSIKEHHONW apMaTypbl HE JOJDKHA MPEBBINIATH
NPE/ENIbHO JI0IyCTUMOM TeMIlepaTyphl ee IPUMEHEHU, yKa3aHHoi B Ta0i. 17.

1.20. Cxxumaroiie HanpskeHHs B OETOHE Gpp B CTaJMH NPEABAPHTEILHOTO O0XKATHA B JOJSIX OT
riepelaTOuHOM NpoyHocTH OeToHa Rp, He JOMKHBI NpeEBBINIATH NpH Temneparype HarpeBa (°C)
IpeJBapUTENbHO HANPSHKEHHOM apMaTyphl

50 0,70 Ry




150 ...

250 0,40 Ry

B cny4ae HeoOXOAMMOCTH BEJIMYHMHA C)KMMAIOIINX HANPSDKEHUH B OETOHE MOKET OBITh IOBBIIIEHA
npu o0ecrieyeHnn Ha/Ie)KHOH paboThl KOHCTPYKIIMU OT BO3AEHCTBUS MIPEABAPUTENILHOTO HAIPSIKEHUS,
Harpy3KH U TEMIIEpaTYPHBIX yCHUIINHL.

1.21. TlonHass BeNMYMHA MOTEPh NPENBAPUTEIHHOTO HANPSDKEHUS apMaTyphbl, Y9UThIBaeMas IpH
pacdere KOHCTPYKIMH, pabOTalOMMX B YCIOBHAX BO3AeHCTBUS TemmepaTypsl Beime 50 °C,
OTIpeIeTIeTCsI KaK CyMMa ITOTepPb:

OCHOBHBIX - IIPU HOPMAJIBHON TEMIIEpaType;

JIOTIOJTHUTENBHBIX - OT BO3ACHUCTBHS Temmeparypsl Boime 50 °C.

OCHOBHBIE ITOTEPH NPEIBAPUTEIBHOTO HANPSKEHUSI apMaTypbl AT KOHCTPYKIHMH U3 OOBIYHOTO
6erona coctaBa Ne 1 u sxapoctoiikoro 6erona coctaBoB Ne 2, 3, 6, 7, 10 u 11 mo tabn. 9 ciemyer
OIpeNeNsITh Kak Juisl Tsbkenoro OeroHa mo tpedoanusM CHull 2.03.01-84. BenuuuHy motepb oT
yCajIKH )apocToiikoro OeTona ciexyer npuauMmars Ha 10 MIla Gonbire ykazaHHBIX B Ta0J. 5 1o3. 8 a,
0, 8 mo CHulI 2.03.01-84.

[pu Beraucnennu koadduimenta ¢ no dpopmyne (5) CHull 2.03.01-84 Bpemst B cyTkax ciemyer
MPUHUMATD: IPU OIIPEAEICHUH MOTEPh OT IOJI3YYECTH - CO JHS 00KaTusi OETOHA U OT YCaAKH - CO JHS
OKOHYaHHsI OCTOHHPOBAHUS JI0 HArpeBa KOHCTPYKIIUH.

JlononHUTENbHBIE TIOTEPH IIPEABAPUTENLHOTO HANPSDKEHHS apMaTyphl CIIEAyeT NPHUHUMATh M0
Tabm. 5.

Tab6muma 5

BennunHa JOMOTHUTEIBHBIX
[IOTEPb IIPEIBAPUTEILHOIO
HanpsbkeHus, Mlla

@DaxTOp, BEI3BIBAIOIINI TOTOIHUTEIBHBIC TIOTEPH MIPEIBAPUTEIEHOTO
HaTpsDKEHUS B apMaType IIpU ee Harpese

VYcanka 6erona o0brgHOrO coctaBa Ne 1 U xKapoCTOMKOro coctaBoB Ne
2,3,6,7,10 u 11 mo Ta6n. 9 npu Harpese:

KpPaTKOBPEMEHHOM 40
JUIMTEILHOM IMOCTOSSHHOM 80
JUTMTEIIFHOM ITUKINYECKOM 60

IMomy4ects OeToHA 00BIYHOTO cocTaBa Ne 1 M )KapOCTOWKOTO COCTaBOB
Ne2,3,6,7,10u 11 mo Tabm. 9:
€CTECTBEHHOH BIIAYKHOCTH IPH HATPEBe:

KPaTKOBPEMEHHOM 10 oy
JUIATEHHOM ITOCTOSTHHOM 15 oy
JUIATEIHFHOM HUKINYECKOM 18 oy
CYXOro MpH Harpese:

KPaTKOBPEMEHHOM 4 opp
JUTUTENHHOM IOCTOSSHHOM 6 opp
JIWATEIBHOM LIUKINYECKOM 8 opp
Penakcanus HanpsKEHUN apMaTyphl:

npoosioyHoit kinaccos B-1I, Bp-11 u K-7, K-19 0,0012 At oy
cTepkHeBol kmaccoB A-1V, A-V, A-VI, At-IV, AT1-V, A1-VI 0,001 At ogp
Pasnocts nedopmariuii  OeToHa W apMaTypbl OT  BO3ACHCTBHUS (oLt - o) Ats Es Bs
TEMIIEPATYPBI

O0603Ha4YeHust, TPUHATHIE B Ta0II. 5:

Aty - pa3HOCTb MEXKIY TEMIEpAaTypod apMaTypel IpU OKCIUIyaTalldd, OIpeAeasieMOn
TEIUIOTEXHUYECKHM pacueToM mo ykaszaHusMm mm. 1.34-1.40, u TemmepaTypoil apMaTypsl mopu
HaTsDKEHHH, KOTOPYIO JIOMTycKaeTcsl NpuHUMaTh paBHoi 20 °C;

Oyt - Koo urmeHT, npuHUMaeMblii 1o Tabul. 14 B 3aBUCUMOCTH OT TEMIIEpaTyphbl OETOHA HA YPOBHE
HaMpsAraeMou apMaTypbl U JUIMTEIbHOCTH HATPEBa;

Es - Momynb ynpyroctu apMaTypsl, IpuHUMaeMbli o Tadi. 29 CHull 2.03.01-84;

Ot ¥ s - KOO PULMEHTBI, TPUHUMaeMble 110 Tabi. 20 B 3aBUCUMOCTH OT TEMIIEPATypPhl apMaTyphl.

IIpumeuanus: 1. Ilotepu mnpeaBapuTENbHOTO HANPSKEHUS OT pellakcallud  HAIpsDKEHUR  apMaTypbl
MPUHUMAIOTCS Ul KPATKOBPEMEHHOTO U JUIMTEJILHOTO HarpeBa OJMHAKOBBIMU U YUUTBHIBAIOTCS IPU TEMIEpaType
apMaTypsl Beiuie 40 °C.

2. Tlorepu mnpenBapUTENBHOTO HANpPSHKEHHWS apMaTypsl OT pa3HOCTH Jedopmarmii OeToHa M apMaTypsl
YUYUTBIBAIOTCA B 3JIEMCHTAX, BBIIIOJHECHHBIX W3 00BIYHOr0 OeToHa IIpU Harp€B€ apmMaTypbl BLILIE 100 °C u B




JJIEeMEHTaxX M3 )KapoCTOHKOro 6eToHa Impy Harpese apMaTypsl Beime 70 °C.

3. Ecnu or ycwimii, BEI3BAaHHBIX COBMECTHBIM IEHCTBHEM Harpy3KH, TEMIEpaTypbl U HpeIBapHTEILHOIO
oO>xarusi, B OETOHE HE YPOBHE apMaTyphl B CTaJUM IKCIUTyaTallid BO3HHKAIOT PACTATUBAOLINE HAMPSDKEHHS, TO
JIOTIOJIHUTEIIBHBIC ITOTEPH OT MOJI3YyYeCTH OETOHA HE yUUTHIBAIOTCSL.

4. Ilotepu oT mon3ydecTu 6ETOHA MPHU HATSHKEHUH B IBYXOCHOM HAIpaBIEHUH ClIELyeT yMEHBIIUTh Ha 15 %.

1.22. BenuumHbl YCTaHOBMBIIMXCS HANpsDKEHMH B O€TOHE Gp, HA YPOBHE LEHTPA TSHKECTH
HaTpsATaeMON apMaTypsl HanOoiee 00XMMaeMOW 30HBI ITOCIE MPOSIBICHHUS BCEX OCHOBHBIX IOTEPHh
HEOO0XOIUMO OTIPENENATh O (hopMyIIe
o =P Peats My,

P | |
ed
rae M - MOMEHT OT COOCTBEHHOI'O Beca DJIEMEHTA.

1.23. T'eomeTpuyeckre XapaKTEPUCTHKH IPUBEACHHOTO CEYCHUS MpPEIBAPUTEIHHO HAIPSIKEHHOTO
kKerme300eTOHHOTO d71eMeHTa (Ared, Sred, lreg) OTIPENEIIIOT IO YKa3aHUAM 1. 1.15 ¢ yueTom mpomonsHOH
MpEe/IBAPUTENHHO HANPSDKEHHOW apMaTypbl S W S' M BIMSHHS TeMIepaTypbl Ha CHUKEHHE MOJIyJIeh
YOPYTOCTH apMaTypsl U OeTOHa.

1.24. Ycunmust OT BO3JEHCTBHS TEeMIEpaTypbl B CTaTUYECKH HEOMNPEICIMMBIX MPEABAPUTETHHO
HAaIpsDKEHHBIX KeIe300€TOHHBIX KOHCTPYKIMSAX HAXOAAT 1Mo yKa3aHusm nm. 1.32 u 1.33.

[Ipu ompeneneHUN YCUIUN OT BO3ACUCTBUS TEMIIEPATYPhl KECTKOCTb JJEMEHTa BBIYUCIAIOT TIO
ykazaHusam . 4.17 u 4.18.

1.25. Tlpu ompeneneHuu OOMIETO MPOTHOA TPEABAPUTEIHHO HATPSKEHHOTO JKEIE300€TOHHOTO
3JIeMeHTa HeOOXOMMO YYUTHIBATH TIPOTHO, BEI3BAaHHEIA HEPABHOMEPHBIM HarpeBOM OETOHA 110 BBICOTE
CEYEHMsI DJIEMEHTA, IO YKa3aHusM 1. 4.16.

(16)

red red

JE®OPMALIMU U YCUJIHUSA OT BO3JEVCTBUSA TEMIIEPATYPBI

1.26. Pacuer pnedopmaumnii, BBI3BaHHBIX HAarpeBaHHEM U OXJAKICHHEM OCTOHHBIX |
JKEJIE300€TOHHBIX 3JIEMEHTOB, [ODKEH IIPOM3BOJAWTHCS B 3aBHCHMOCTH OT HAIWYMS TPEHIMH B
pacTsHyTO 30He OETOHA M pacIpeeNieHHs] TeMIIepaTypbl OETOHA 110 BHICOTE CEUCHHS DJIEMEHTA.

1.27. JInst y4yacTKOB OETOHHOTO W JKeNe300€TOHHOIrO JJIEMEHTa, TAE B pacTSHYTOH 30HE He
00pa3yroTcsl TPEIIMHbI, HOpMaIIbHBIE K MPOAOJILHOIM OCH dJeMeHTa, AehopMaly OT HarpeBa CleayeT
paccUnTHIBATH COTIACHO CIEAYIOIINM yKa3aHUsIM:

a) ceueHHe HIIEMEHTa MPUBOJIUTCS K Oosiee TPOYHOMY OETOHY MO yKazaHusM 1. 1.15, yjuinHeHue &

1
OCH 2JIEMEHTA U €€ KPUBU3HY (— OTIPEIEISIOT IO (hopMyTaM:
r
t

_ ZAed,igt,i + Ag,red 8; + A%,red gs

t t 17

“ Aed ( )
1 K +ZA¥ed,i Yoi&ii +Z(ij lrea i

(?j B | e (18)

ZAed,igpi +

ed

— .\ rr
rne & = ytK - As,red ysgs + As,red ysgs

- 1
Y anuHeHue &; ocu i-Tol 4acTH OETOHHOTO CEUYEHHS U €€ KPHUBU3HY [— (uepT. 2) onpeaensIoT 110
r).
ti

hopmymam:
ity Yyi + Cogiaaliin (D — Yy

& = : - (h-y,) : (19)
1 _ Ayl — Uygialhing . (20)

r ti hi

VIUIMHeHNE €& M £, COOTBETCTBEHHO apMaTypbl S U S' HaxoasT u3 Gpopmyir:

& = Olgt L5, (21)

&l =agt!

S st's *

B (bopMyHaX (17)'(22) Ared, Ared,i. As,red, A;,red » Ybis Vs y;  lred, Ired,i; Yyi IPUHUMAIOT 110 YKa3aHUAM
m 1.15;



Olptj U Olpti+1 - KOG GHULIMEHTHI, IPUHAMaeMble 10 Tabi. 14 B 3aBUCUMOCTH OT TeMIlepaTypbl OeToHa
Oosiee 1 MEHEe HATPETOM TPAHH i-TOH YaCTH CCUCHHUS;

Ot - K03 urmenT, npuHUMaeMblit o Tadi. 20 B 3aBUCUMOCTH OT TEMIIEPATypbl apMaTypsl S u S' ;

Yt - KO3GOUIMEHT HaAEKHOCTH IO TeMIepaType, MPUHUMAeMbIi IPH pacyeTe Mo MpeNelbHBIM
COCTOSIHMSIM: I1€PBOM TpynIsl - 1,1; Bropoit rpymms - 1.

Ilpu pacuere GeronHoro cedenus B dopmynax (17) u (18) ymiuHeHHe apMmatTyphl & U &, He

YUUTBIBACTCA,

)

Cuu oxest h

55!!0:/, Gmu'hm

UYept. 2. CxeMsl pacipeneneHus
a - TeMIepaTyphl 6eToHa; 6 - neopMalyHy yIUTHHEHUS OT HAarPEBa; 6 - HAIPsDKECHUS B OCTOHE OT
HarpeBa; ¢ - qeopMalri YKOPOUCHHUS OT OCTBIBAHUS; O - HANPSDKCHUS B OETOHE OT OCTHIBAHUS TIPH
HENMHEWHOM U3MEHEHHHU TEeMIIEPaTYPhI 10 BEICOTe OSTOHHOTO CEYEHHS DIEMEHTa

0) mpu HEepaBHOMEPHOM HarpeBe OeTOHa ¢ MPAMOJIMHEHHBIM pacIpelesieHHeM TeMIIepaTyphl IO

1
BBICOTEC CCUCHMUA JJICMCHTA (‘IepT. 3, a) YAJTUHCHUEC OCH JJIEMECHTA & U €€ KPHUBU3HY [— JOITyCKaeTCA
r
t

OTIpEeNEIATh 1O (OPMyITaM:
ot (h=y)+a,t
& bt b ( 3;1) bl Y " (23)

(lj _ Oty — Uyl ” (24)
t

r h v

roe ty 1 tp; - TemmepaTypa OeToHa MeHee W Oojiee HArpeTo I'paHH CEYCHHUs, Ompeieisemast
TEIUIOTEXHUYECKUM PAcUyeToM 10 ykazaHusiM m. 1.34 -1.40;

Olpt X Olpy - KOB(GHUIIMEHTHI, MPUHUMAEMbIC B 3aBUCHMOCTH OT TEMIIEpaTyphl OETOHA MeHee U 0oJice
HarpeToi rpaHy cedeHus mo Tadiu. 14.

1.28. ns y4acTKOB OETOHHOTO WJIM KeJIe300€TOHHOTO AJIEMEHTa, TJe B PAacTIHYTOW 30He OeToHa
He 00pa3yroTcsi TPEIIMHBI, HOPMaIbHBIE K MPOJOJIBHOW OCH 3JIEMEHTa, 1e(OpMaIMi OT OCTHIBAHMS
CJIE/TyeT PAaCCUUTHIBATH COTIIACHO CIIETYIOIINM YKa3aHUsIM:

a) CeYeHHUe dJIEMEHTa MPUBOJIUTCS K OoJiee IPOYHOMY OETOHY 1Mo yKazaHsM 1. 1.15; ot ycanku n

1
MOJ3y4YeCTH OeToHa YKOPOUYCHUE Ecsc OCU DJIEMCHTA U €€ KPUBU3HY (— OIMPCACIIAIOT 110 (bOpMy.TIaMI
r
csc

&
8(30 — ZAred,l CsC,i 7t ; (25)
A'ed

1
Z(j Ired,i
(%] — Z A’eclj,i ybi g(;sc,i + r I CSC, i 7t . (26)

red red



4
xsemls

Yepr. 3. Cxembl pactpeznenenus temrepatyp (1) 1 nedopmaruii or HepaBHOMEpHOT0 Harpesa (2) u
ocThIBaHUSA (3) MPU MPSAMOIMHEHHOM H3MEHEHUH TEMIIEPATYp IO BBICOTE CCYCHHS DIIEMCHTA
a - GETOHHOTO M ’KeNne300€TOHHOTO 0€3 TPEUIHH; 6 - )KeJIe300€TOHHOTO C TPEIMHAMHE B PAaCTSHYTOH
30HE, pacIoj0XEHHOH y MeHee HarpeToi rpaHH; 6 - TO e, y Oojiee HarpeTol rpaHu;
2 - XKeJIe300eTOHHOTO ¢ TPEILIMHAMH I10 BCE BBICOTE CEYCHHMS

- 1
VKopoquI/Ie Ecsci OCH I-TOM 4acTH OCTOHHOTO CEYEHHS M €€ KPUBU3HY (— HaxXoJAT II0

cse,i

hopmymam:

P (it +25) Yy N (Cegalyion + 8ci+1)(hi —VYyi ) )
csci h h y

(27)



r h '

(JJ (acsitbi + & )_ (a(‘si+1tbi+l + gci+l)

= (28)
csc,i

rae Ared,i; Areds Yoir Erediv Ereds Ni, Yyi - IpUHEMaIOT 110 yka3anusm 1. 1.15;

Ye - oM. 1. 1.27,;

tyi ¥ thisg - CM. HEPT. 2;

Olesi M1 Olgsi+1 - KOG UITMEHTHI, IPUHIMAaeMBbIe IO TabJ. 15 B 3aBUCHMOCTH OT TEMIIEPATypHI OoJiee U
MeHee HArpeToi rpaHy i-TOM YacTH CeYEHHS;

€ - MeopMaInK Moa3y4ecTd OETOHA B I-TOM YacTH CedeHus, onperensemsie mo popmyie (29) co
3HaKOM "MuUHyC":

(O-b,tem,i + 0y )(1_\7i )
gy = (29)
b/ bi i

TI€ Optemi Obi - HANPSDKCHHUsI CXKATHA B OCTOHE i-TOW YaCTH CEUYCHHS OT YCHJIMI, BBI3BAHHBIX
TeMIepaTypoil W Harpy3Kod TpH HarpeBe, ompenersieMble mo ¢opmynam (32) u (33), B KOTOpPBIX
kodbduruent V, mnpuHuMaeTca o Tabiu. 12 Ui KpaTKOBPEMEHHOIO HAarpeBa C IOJbEMOM

temrepatypsl 10 °C/y;
Bpi - K03 duIeHT, npuHEMaeMbIi Mo Tabna. 10 B 3aBUCHMOCTH OT TEMIEPATyphl i-TOW TpaHH
CEUCHUS;

V, - xoadduimeHt, npuHuMaeMslii no tabia. 12 B 3aBUCHMOCTH OT TeMIIEpaTypbl i-TOi IpaHH

CEeUeHHS JUTA JUTNTENBFHOTO HarpeBa;
0) mpH OCTHIBaHMM HEPAaBHOMEPHO HArpeToro OeTOHa C MPSIMONHWHEHHBIM paclpeneleHueM
TeMIIepPaTyphI 10 BBICOTE CEUYEHHMS DIIEMEHTa OT YCAaIKH OSTOHAa YKOPOUYECHHE € OCH DJIEMEHTa U ee

1
KPHUBH3HY (—j JIOIYCKaeTCsI OTPENeNsTh 1o GopMynam:
r Cs

t(h=—y)+at
gcs :acs b( );]) acsl blyj/t; (30)

(lj — acsltbl _acstb o (31)
r e h

TAC Ogs U Ogsy - KOI(PQUIMEHTH, TpUHAMAaeMble MO0 TaOl. 15 B 3aBHCHMOCTH OT TeMIIEpaTypbl
OeroHa MeHee u OoJiee HAarpeToil rpaHy CeYeHHUS;

Yt tb, th1 - IPIHUMATOT 1O yKa3aHUM 11. 1.27.

1.29. Jlyis1 yyacTKOB OCTOHHOIO M KEJIe300€TOHHOIO 3JIEMEHTa, TJI¢ B PACTIHYTON 30HE OETOHA HE
00pa3yroTcsi TPEIINHbI, HOPMAJIBHBIC K TPOJOIBHON OCH 3JIEMEHTa HAIPSDKCHUS B OCTOHE TpaHH i-Toi
YaCTH CEUYCHUSI, CIIE/TYET ONPEEIATh:

pacTsDKEHHMs TIPH HarpeBaHWM OT HEJIMHEIHOTO pacrpeiesieHNs] TEMIIEpaTypbl 1o popMyJe

1 .
Obi =| & — Upilyi + Yo (Fj Ey BoiVei 5 (32)
t
C)KaTHs TIPH HArPEBAHHWHU OT KPATKOBPEMEHHBIX YCHIIHK 1O (hopmyIie
N M _
O = H + B Yoi Eo B Vi (33)
PacTsHKEHHs TIPH OCTBIBAHUH OT YCAJIKU M MOJI3Y4eCTH OeTOHA 110 (hopmyIte
1
Otscii = Eese _acsitbi —&Gt+ ybi (_j Eb ’ (34)
r CcsC

1
TA€ Yhi, (—j - OTPEACISIOTCS COOTBETCTBEHHO M0 hopmynam (13), (17) u (18);
r t

Olpti, i - MPUHUMAIOT 1O yKa3aHusM 1. 1.27;
E, - npuanMatoT 1o Tabum. 11;
Osi, Poi 1 V; - k03¢ duLeHThl, TpuHUMaeMble o Tadu. 10, 12 1 15 B 3aBUCHMOCTH OT TeMIIepaTypbl

0eToHa rpaHHM i-TOW YaCTH CEUEHMS;

M u N - MOMEHT U POJOJIbHAS CHJIA, IPIJIOKEHHAS K IEHTPY TSDKECTH CEYEHUS OT BO3ACHCTBUSA
HaTPY3KH U TEMIIEPaTypHI;

Areq ¥ B - IpUHUMAIOT COOTBETCTBEHHO yKa3aHusM mit. 1.15 u 4.17,



€, Ecsc B (lj - OTIpEETISIOT COOTBETCTBEHHO 10 popmynaM (29), (25) u (26).
r csc

Ecmu B Gopmyiie (32) HampsbKeHHs UMEIOT 3HAaK "MUHYC", TO B OCTOHE BO3HHMKAIOT HAIPSHKCHHS
CKATHUS U Gy j 3AMEHSICTCS Gp e -

1.30. [ns y4acTKOB kene300€TOHHOTO 3JIEMEHTa, I/Ie B PaCTSHYTOH 30HE 00pa3yIOTCsl TPELIUHBI,
HOpMaJIbHBIE K TIPOJIOJIEHON OCH 3JI€MEHTa, eopMalyy OT HarpeBa CiIeAyeT PacCUUTHIBATH COTIACHO
CJIEIYIOIINM YKa3aHHsIM:

a) JUIA Kene300eTOHHOTO 3JIeMEHTa C TPEeIIMHAMH B PACTSHYTOW 30HE, PACIIOJIOKEHHOW y MeHee

N 1
HarpeToil rpaHu ceueHus (4ept. 3, 0), YAJIMHEHUE € OCH DIIEMEHTA U €€ KPUBU3HY [— ONPEIENAIOT
r
t

o hopmynam:
_ abttbys +astmts (ho B ys) . (35)
& = ho Vo
1 a.t —ag.t
_ bttb stm s .
|~ Vi (36)
r t hO
0) UIA ydYacCTKOB Kele300€TOHHOTO DJJIEMEHTAa C TPCIMHAMH B PACTIHYTOW 30HE OCTOHAa,
pacIoJIOKEHHON y 0Ooiiee HArpeTod rpaHu cedeHus (UepT. 3, B), YIUIMHCHHE & OCH JJIEMEHTa

ompenersioT o ¢popmyde (35) u ee KpUBH3HY [Ej - o popmyme
r t

1 a, t. —a.t
(—J =S by (37)
r t hO

B) JUISl Y9ACTKOB KeJIe300€TOHHOTO 3JIEMEHTa C TPEIMHAMH MO BCcel BbICOTE cedeHus (4epT. 3, T)

1
YIUIMHEHUE € OCH DJIEMEHTA U €€ KPUBU3HY (— OIIPEeIeNIAIOT 1O (hopMyIaM:
r
t

al t'+a, t
E =

\ stm™s 2 stm™s 75 ; (38)
(lj — astmts _af,tmts’ Ve (39)
r h,—a

rae ts, t. - Temneparypa apmaTypsl S u S';
ty - Temneparypa 6eToHa C)KaToH rpaHn CeUeHHs;

Ostmy Qg - K03 GUIMEHTSI, onpeensiemMble o Gopmyste (49) st apmatypst S u S

Oyt - K03 humeHT, MpUHUMaEMBbIi 1o TadJ. 14 B 3aBUCUMOCTH OT TeMIlepaTyphl OeToHa OoJiee nim
MEHEE HarpeToi rpaHy CEUCHUS;

Yt - IPUHUMAETCS 10 yKa3aHusM 1. 1.27;

a' - TOJIIMHA 3aIUTHOTO CJIOS OoJiee HATPETOH rpaHwy;

1
T) Tpd PaBHOMEPHOM HArpeBe JKEIe300CTOHHOTO JIIEMCHTa KPUBU3HY (— OCH 3JICMEHTa
r
t
JIOMYyCKAETCsl MPUHUMATh PaBHOM HyI0. B Kene300€TOHHBIX 3JIEMEHTaX M3 OOBIYHOTO OCTOHA NP
temnepatype apmarypsl 10 100 °C u u3 kapocTOMKoro 6eToHa nmpu Temieparype apmaTypsl 10 70 °C
JUTS YYaCTKOB C TPEIIMHAMH B PACTSIHYTOH 30HE OCTOHA JOIMYCKAaeTCS ONMPEICIATh YIJIUHEHHE OCH

1
JJIEMEHTA € U €€ KPUBU3HY (—j o popmynam (23) u (24) xak 115 OETOHHBIX AJIEMEHTOB 0€3 TPEeIInH.
r t

1.31. Inst yyacTKOB ’Kene300€TOHHBIX AJIEMEHTOB, TJI€ B PAaCTSIHYTOH 30HE 00pa3ylOTCs TPEIIUHEL,
HOpPMaJIbHBIC K MPOJOJILHOW OCH BJIEMEHTa OT yCaaKd OCTOHA, MPH OCTHIBAHUH YKOPOUYCHUE €5 OCH

1
JJIeMEHTAa U €€ KPUBU3HY (—j JoIrycKaeTcst HaxoauTh o ¢opmymnam (30) u (31).
r

cs
1.32. OmpeneneHue YCWINH B CTaTHYECKH HEONPEAETMMBIX KOHCTPYKIMAX OT BO3AEHCTBUSA
TEMIIEPaTypbl JODKHO HPOU3BOIUTHCS TO (OpPMyJiaM CTPOUTENLHOM MEXaHHKH C HpPUHATHEM
JIEHCTBUTENIBHON JKECTKOCTH ceueHud. [Ipu mepemMeHHOW >MmIope MOMEHTOB MO AJIMHE IpojeTa
JKECTKOCTh CEYEHUH BBIUMCISIOT B 3aBUCHUMOCTH OT JEHCTBYIOIIMX YCHJIMHM 71 JOCTaTOYHOIO 4YUCIIa
YYacTKOB, Ha KOTOpbIE pa3OMBAIOT NPOJIET 3JEMEHTAa, NMPUHUMAs HAa KaXJIOM Yy4acTKEe >XECTKOCTH
cedeHus 1o ykazaHusaMm 1L 4.17 u 4.18. [Ipu onpeneneHnn KEeCTKOCTH CIeIyeT YIUTHIBATh YCHUIINS OT



Harpy3KH U BO3/I€HCTBHS TEMIIepaTypsl cornacHo Tabm. 1 u 2.

VY AIMHEHHE OCH KaXKJOr0 YJYacTKa JUIMHBI 3JICMEHTA U €€ KPUBU3HA OT BO3ACHUCTBHS TEMIICPATYPHI
JIOJDKHBI BEIYUCIIATRCS 10 yKa3aHusiM . 1.26 - 1-30.

Pacyer cratmdecknm HEONPENCTUMBIX  KEJIC300C€TOHHBIX KOHCTPYKIMHA Ha  BO3JCHCTBUC
TEeMIepaTypbl HEOOXOIUMO BBITIONHATH METOJIOM ITOCIICIOBATEIBHBIX MPUOIMKCHUN IO TeX MOp, TOKa
BEJIMYMHA YCHIHS, TOJNy4YeHHas B MOCIEAHEM OPUOIMKEHUH, OyIeT OTJIHYAaThCsl OT YCHIHH
MpeIBIAYIIero IpuoIbKeHs He Ooee, 9eM Ha 5 %.

PacueT ycwinii B CTaTHIECKH HEOMPEISTUMBIX KOHCTPYKIIUAX, KK MPABHUJIIO, CICAYET BHITOIHSITE C
npumenernrneM OBM. TIpu HCHOJB30BAaHUU MAJBIX BBIYUCIUTEIBHBIX MAlIMH W PYYHOM CueTe
JIOMYCKAeTCsl MIPUHUMATh TPUBEJCHHBIC MOCTOSHHBIC 10 JJTUHE JJIEMEHTA: MKECTKOCTh CEYCHHUH Bieg,

1
YAJIMHCHHE OCH Ereqt U €€ KPUBU3HY [— .
red,t

[IpuBeneHHas )KECTKOCTh CEUCHHS OTIPeeNseTcs 1Mo popmyie
Bred =B+(Bl_B)¢m (40)
rae B - KECTKOCTb CEYEHMsS 3JIEMEHTa C TpPElIMHAMH B PACTAHYTOM 30HE B MeECTE JAeUCTBUSA

HauOOJIBIIET0 N3rMOAIOIIeT0 MOMEHTA M, onpesensaeMas 1o yka3anusim 11. 4.18;
B; - ’kecTKOCTh ceucHHs dIIeMeHTa 0e3 TPEIIHH, onpeesiieMas Mo ykazaHusM 1. 4.17.

1
HpI/IBeﬂeHHOC YAIMHCHHUC Ereqt OCU DJICMCHTA U €€ KPHUBU3HY (— OT Harpesa OonpeaciIsAroT Mo
red .t

dhopmymam:
Eredt = € +(‘912 _511)‘/’m ; (41)
(e, (L), () @
r red,t r tl r t2 r t1
{7M’Mcrc]
o =e 1,25M,, : (43)
1 1
pu M 2 2,5Mere; Om = 0; Breg = B; €reqr = eum | — ==
r red,t r tl

M u My - HauOONBIIUA W3rUOAIONIMI MOMEHT W MOMECHT, BOCHPUHHMACMBIA CCUCHHEM,
HOPMAITLHBIM K TIPOJOJIEHOW OCH AJIEMEHTA IPU 00pa30BaHUM TPEIIHH, OTPEACISIEMBIA 0 YKa3aHUSIM
m 4.3;

€ - OCHOBAaHHE HATYPAIIbHBIX JIOTApU(MOB;

1 y
€t2, [F - YAJIMHEHUE OCU U €€ KpUBHU3HA JJICMCHTA 0e3 TPCIIUH OT BO3JACUCTBUA TCMIICPATYPHI,
t2

orpenersieMble o yKa3aHusaM 1. 1.27;

€1, (Fj - YAJIMHCHUC OCH U €€ KpHBHU3HA DJJICMCHTA C TpCIIUHAMU B paCTHHyTOﬁ 30HC,
tl

ompenenseMble o ykazaausaM 1. 1.30.

1.33. M3rubaromuii MOMEHT OT HEPaBHOMEPHOTO HarpeBa OCETOHAa IO BBICOTE CCUCHHS IIPH
PaBHOMEPHOM HarpeBe OeTOHa IO JJIMHE 3JIEMEHTa, 3a/Ie/IaHHOTO Ha ONope OT IOBOPOTA, a TaKKe B
3aMKHYTBIX paMax KOJIbIIEBOT'0, KBaJPATHOTO U MPAMOYTOJIBHOI'O OY€pTaHUA, UMCIONIUX OJUHAKOBLIC
CEYEHHS, ONPEACIIAIOT 10 hopMyIte

1
M, = (—) B, (44)
r t
a H3FI/I6&IOHII/II>1 MOMCHT HpI/I OCTBIBAHHUU OT ycaZ[KI/I 158 HOJ'I3y‘IeCTI/I 6€TOHa
1
M, =(—j B, (45)
r csc

1
rac (— - TeMIEpaTypHasd KPUBHU3HA OCH DJIEMEHTA OT KPAaTKOBPEMCHHOTO WK JIUTCIBHOTO
r
t

HarpeBa, onpesensemMas 1o ykazauusm mm. 1.27 u 1.30;

1
[— - KpUBHU3HA OCHU JJIEMCHTA ITPU OCTBIBAHWUHU OT yCAaAKH U MOJI3YUCCTH 66TOHa, onpenacisaeMas
r
csc



o opmye (26). lomyckaeTcs KpUBU3HY (lj OTIpeNeNsITh IO (hopMyJIe
r Csc

L LL @

1
rac [— - KpUBHU3HA OCH DJICMCHTA NPHU OCTbIBAHUH OT YCaJKH 66TOHa, onpeacigeMas 1o
r
cs

popmyne (31);

1
(— - KpUBU3HA OCHU 3JICMCHTA IPU OCTBIBAHWHU OT MOJIBYy4YCCTU OeToHa OIpeALIACTCA 11O Q)OpMyne
r
c

(47) co 3nakom "MuHyc"

1 0,8(M, -M/

] = —( ! ) : 47)
r). B

341€Chb Mt u Mt' - TCMIICPATYPHBIC MOMCHTBI COOTBCTCTBCHHO I KPATKOBPEMCEHHOI'O U

JUTUTENTBHOTO HArpeBa OIpenelstoTcst no Qopmyine (44), mpuHEMas TeMIEPAaTypHYIO KPUBH3HY IS
KpPaTKOBPEMEHHOI'0 HarpeBa IpH 3HAYEHHUH Oy 110 Tabu. 14 s moasema temiepatypsl Ha 10 © Goiee
HE3aBHCUMO OT JUTUTEIILHOCTH HAarpeBa;

B - xectkocTh cedeHus, ompenensemas mo ykasanusM nm. 4.17 u 4.18; B dopmyne (44)
BBIUUCIIICTCS AUl KPAaTKOBPEMEHHOTO WM UIMTENIFHOTO HarpeBa, a B ¢Gopmynax (45) m (47) mna
KpaTKOBPEMEHHOTO HarpeBa co ckopoctsio 10 °C/4 u Gosee He3aBUCUMO OT JJIUTEIHHOCTH HAarpeBa.

ONPEJIEJIEHUE TEMIIEPATYP B CEUEHUAX DJJEMEHTOB KOHCTPYKIIAM
ONPEJEJEHUE TEMIEPATYP B CEHEHUSX 2JIEMEHTOB KOHCTPYKIIUIA

1.34. Pacuer pacnpenesneHHs TEMIIEpaTyp B OETOHHBIX W JKeJIe300€TOHHBIX KOHCTPYKLUSX JUIS
YCTAHOBHBILETOCS TETJIOBOTO MOTOKA CJIEAYET IMPOBOJHTH, TOJIB3YSICh METOIaMH pacueTa TeMIIepaTyp
OrpakJIaomux KoHCTpyKuuit cormacno CHull 2.01.01-82.

Pacuer pacnpeseneHus TeMmreparyp B OTIPaKJAOIINX KOHCTPYKLHSX CIOXXKHOW KOHQUTypaluu
CCUCHMH 3JIEMEHTOB, B MACCHBHBIX KOHCTPYKLMSIX, B KOHCTPYKIHAX, HAXOASAIIMXCS HIDKE YPOBHSA
3€MJIH, @ TAKXKE NPH HEYCTAHOBUBIIIEMCS TETJIOBOM ITOTOKE C YUETOM IEPEMEHHOHN BIaKHOCTH OETOHA
M0 CEYCHHUIO IOJDKEH IPOU3BOJAWTHCS METOJAMHU pacdeTa TEMIIEpaTypHBIX MOJNEH WM TEOpHH
TETJIONPOBOIHOCTH JINOO MO COOTBETCTBYIOIIMM HOPMATHBHBIM JIOKYMEHTAM.

Pacuer pacmpeneneHus Temneparyp B CTEHKax OOPOBOB U KaHAJIOB, PACIIOI0KEHHBIX MOJ 3eMJIeH,
JIOITYCKAETCs TPOU3BOANTH:

JUIS KPaTKOBPEMEHHOTO HarpeBa, IMPUHUMAas CEUeHHE 10 BHICOTE CTEH HEPaBHOMEPHO HarpeThiM C
NPSIMOJIMHEHHBIM paclipeieJieHHeM TeMIeparyp OeToHa M BeNWYMHY KOd(pQHIHUECHTa TEII00TAaqn
Hapy»XKHOH OBEPXHOCTH CTEHKH Ol - 1O Ta0II. 6;

Tabmnuma 6
KoadurmeHts Temmneparypa HapyKHOI MOBEPXHOCTH U BO3ayxa, °C
tennootnaun Br/(m*- °C) 0 50 | 100 | 200 | 300 | 400 | 500 | 700 | 900 | 1100 | 1200
e 8 12 14 | 20 | 26 - - - - - -
[oh 12 12 12 | 14 | 18 | 23 | 47 | 82 | 140 | 175

[Ipumeuanue. KospduimeHTsl o U 0; I MPOMEKYTOUHBIX 3HAYCHHH TeMIlepaTyp ONPEIesioT I
UHTEPIOJISALMH.

JUISL JUTUTENIBHOTO HarpeBa, IPUHUMast CEYeHHUE 110 BBICOTE CTEH PAaBHOMEPHO HarpeThIM.

Temnepatrypy apMaTypbl B CEUCHHSX >KENIE300€TOHHBIX 3JIEMEHTOB [OIYCKaeTCs HPUHUMATh
paBHOM TeMnepaType OeTOHa B MECTE €€ PaCHOI0KEHHS.

1.35. JIns KOHCTPYKIWA, HAXOISAIIMXCS Ha HApyXKHOM BO3OyXxe, KO3()(HUIMEHT TermooTnayn
HAPY)KHON MOBEPXHOCTH O, BT/(M?* °C), B 3aBHCHMOCTH OT CKOPOCTH BETPA CIIEAYET ONPEIENsTh IO
thopmymne

a, =5,8+116V . (48)

rie V - CKOpOCThb BETpa, M/C.




[Tpu pacyere HaMOONBIIMX YCHJIMH B KOHCTPYKLHMSX OT BO3ACUCTBHS TEMIIEPATYpbl NPUHUMAIOT
MaKCHMaJIbHYI0 W3 CpPEOHHMX CKOpOCTeil BeTpa 1O pymOam 3a siHBapb, MOBTOPSIEMOCTh KOTOPBIX
coctaBisier 16 % wu Ooree, a Ipu ONIpelesieHNH MakKCHMaJIbHOM TeMmeparypsl HarpeBa OeTOHA W
apMarypsl TNPHHUMAIOT MHHUMAaJbHYI0 M3 CPEIHHUX CKOpOCTeH Berpa Mo pymOaM 3a HIOJb,
MIOBTOPSIEMOCTH KOTOPBIX cocTaBiseT 16 % u 6oxnee cormacio CHull 2.01.01-82, Ho He MeHee 1 m/c.

Jlist KOHCTPYKIMH, HAXOASIIMXCSA B MTOMEIICHNN WM HA Hapy>KHOM BO3JyXe, HO 3aIlUIIECHHBIX OT
BO3/IeiicTBUS BeTpa, KO3 GHUINECHT TEINIOOTAaYH HapYKHOW IIOBEPXHOCTH a; IPUHUMAIOT O TaodI. 6.

Koaddumment rermoornaun BHyTpEHHEH MTOBEPXHOCTH KOHCTPYKIMHU Ol CIEAYET ONPENeIsiTh, KaK
NpPaBWJIO, METOAOM pacueTa TeIUIONepeaayd Kak Uil Ccioydas cJIoXHoro termroodmena. [lpum
ONPENENICHUH PACIpENENCHNsT TEMIepaTypbl O€TOHa IO CEYEHHIO JJIEMEHTa JOMyCKaeTcs
K03(h(pUIMEHT O TPUHUMATH 10 Ta0JI. 6 B 3aBUCHMOCTH OT TEMIIEpaTyphl BO3AyXa IIPOU3BOICTBEHHOTO
MOMEIIEHNUS MM pabouero NpoCTPaHCTBA TEMIOBOTO arperaTa.

1.36. KoaummeHT TemmonpoBogHOCTH A OETOHA B CyXOM COCTOSIHUH JIOJDKEH NPHHHMATHCS MO
Tabnm. 7 B 3aBHCHMOCTH OT CpeIHEH TeMiepaTypsl OeToHa B cedeHHH >ieMmeHTta. Kosdduiment
TETUIONPOBOIHOCTH A OTHEYIIOPHBIX M TEIUIOM3OJIINOHHBIX MaTepHalioB JOJDKEH MPHHUMATHCS II0
Tabm. 8.

TepMmuueckoe CONPOTUBIICHUE HEBEHTUIMPYEMOW BO3AYLIHOM IPOCIOWKM HE3aBHUCHMO OT €€
TOJIIIVHBI U HAIIPaBIIEHUs CIIEAYET IPUHUMATh PABHBIM, M2 °C/Br:

0,140 ....cccvrirnne mpu 50 °C
0,095 ..o " 100"
0,035 ..o " 300"
0,013 ..o " 500"

Jis  IpOMEXYTOYHBIX TEMIepaTryp TEPMHUYECKOE CONPOTHBICHHE BO3IYIIHOW MPOCIONKH
MPUHUMAETCS 110 HHTEPIOISLIIH.

Tab6muma 7
Koadpunment rermonpoBogaocty A, B1/(M °C) 00bIYHOTO 1 5KapOCTOHKOTO
Howmepa cocraBos 0aTOHOB B CyXOM COCTOSIHHH IIPU CpeAHEH TemIiepatype OeToHa B CEUCHUH
Gerona 1o tabmn. 9 snemenTta, °C
50 100 300 500 700 900
1 1,51 1,37 1,09 - - -
20 2,68 2,43 1,94 1,39 1,22 1,19
21 1,49 1,35 1,37 1,47 1,57 1,63
2,3,6,7,13 1,51 1,37 1,39 1,51 1,62 -
10, 11 0,93 0,89 0,84 0,87 0,93 1,05
14, 15, 16, 17, 18 0,99 0,95 0,93 1,01 1,04 1,28
19 0,87 0,83 0,78 0,81 0,87 0,99
4,5,8,9 0,81 0,75 0,63 0,67 0,70 -
12 0,93 0,88 0,81 0,90 - -
23 037 039 046 0,52 0,58
0,43 0,45 0,52 0,58 0,64 -
29 044 046 0,52 058 0,64 0,70
0,50 0,52 0,58 0,64 0,70 0,76
24 0.27 0.29 034 0.40 045 0,51
0,38 0,41 0,45 0,50 0,55 0,59
30 031 034 037 043 049
0,44 0,46 0,51 0,56 0,60 -
26, 28 0,21 0,23 0,28 0,33 0,37 0,42
22,25, 27, 0,29 0,31 0,36 0,42 0,48 0,53
31, 32, 36
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

TIpumeuanus: 1. KoadduuueHTs! TemIonpoBogHOCTH OATOHOB cOCTaBOB 23 1 29 MpUBECHBI: HaJ YepTOH IS
0eToHOB co cpenHei mIoTHOCThIO 1350, mox ueproit 1550; s GeronoB coctaBoB 24 u 30 coorBeTcTBeHHO 950 M
1250 xr/m®. Ecam CpelHsAs IJIOTHOCTh OETOHAa OTJIMYAeTCs OT YKa3aHHBIX BEJIMYMH, TO B 3TOM Cllydae
KO3 (HUIMEHT TEeIIONPOBOJHOCTH IPHHIMAIOT HHTEPIIOIISIIUCH.

2. Koo duieHT TemIonpoBOAHOCTH A OOBIYHOTO U YKAPOCTOHKOr0 GETOHOB C €CTECTBEHHOM BIIAXKHOCTBHIO
MOCIIE HOPMANbHOTO TBEPACHMS WM TEIUIOBOM 00pabOTKM mpH aTMOCGhEpPHOM IaBIEHWH IIPH CpeAHEH




TemIeparype 6eToHa B ceueHud 3eMenTa 10 100 °C crnexyer NpUHAMAT O JaHHBIM TaOJIUIIBI, YBEIMYCHHBIM Ha
30 %.

3. JIy11 mpOMEXYTOYHBIX 3HAUCHHI TEMIIEPATyp BEIUYUHY KO3 QHUIMEHTa TEIUIONPOBOJHOCTA A ONPEACISIOT
HUHTEPIOJISIUCH.

Tabmuma 8

KoaddummenT TermonpoBogHOCTH A,

Cpennsis | IlpenensHo Br/(M* °C) oraeynopHsIx u
IUIOTHOCTD B | IOIMYCTUMAsl | TEIUIOM3OJISIIMOHHBIX MaTepPHajoB B
Marepuais CyXOM TeMIepaTypa CYXOM COCTOSIHUH IIPH CPeTHEH
COCTOSIHUY, |[IPUMEHEHHUs, | TEeMIIepaType MaTepualia B CCYCHUN
kr/m® °C snemenTta, °C
50 100 | 300 | 500 | 700 | 900
1. Wspenuit  orHeymnopHble 1900 - 0,63 | 0,77 | 0,88 | 1,01 | 1,14 | 1,27
mamotHeie, OCT 390-83
2. s nenns IIaMOTHEIE 400 1150 0,13 | 0,24 | 0,17 | 0,20 | 0,23 | 0,27
nerkoBecHble, [[OCT 5040-78
3. To xe 800 1270 0,23 |1 0,24 1 0,29 | 0,34 |1 0,38 | 0,43
4." 1000 1300 0,34 | 0,35 0,42 | 0,49 | 0,56 | 0,63
5" 1300 1400 0,49 | 0,56 | 0,58 | 0,65 | 0,73 | 0,81
6. N3 nenus OTHEYMOPHbIC 1900 - 1,60 | 162 | 1,70 | 1,78 | 1,85 | 1,93

nuHacossle, OCT 4157-79

7. U3z nenus nuHacosble| 1200-1400 1550 0,57 | 0,58 | 0,64 | 0,70 | 0,75 | 0,81
nerkosecusle, OCT 5040-78

8. N3nenus kaonunoseie, [[OCT 2000 - 1,79 11,80 11,86 |190|1,95]| 2,01
20901-75

9. W3 nenust 2600 - 1,76 | 1,74 | 1,68 | 1,65 | 1,60 | 1,55
BeIcOKornuHo3emucteie, I'OCT

24704-81

10. HW3genust  OTHEYIOpPHEIC 2700 - 6,00 | 590 | 5,36 | 4,82 | 4,30 | 3,75
MardesutoBble, [OCT 4689-74

11. Wz penus 2800 - 4,02 | 3,94 | 3,60 | 3,28 | 2,94 | 2,60
BBICOKOOTHEYTIOPHBIC

nepukiazoxpomutoseie, ['OCT

10888-76

12. Wz nenus 2950 - 2,74 | 2,71 | 254 | 2,36 | 2,18 | 2,01
BBICOKOOTHEYTIOPHBIC

XPOMOMAarHe3uTOBbIE, I'ocT

5381-72

13. Kuprny TIHHSHBII 1700 - 0,56 | 0,59 | 0,70 | 0,81 | - -
oobikHOoBeHHBIH, TOCT 530-80

14. W3nenus 350 900 0,09 | 0,10 | 0,23 | 0,15 0,18 | -
MEHOIHaTOMHUTOBBIE

TEIUIOU30JISIIUOHHEBIE, T'OCT

2694-78

15. To xe 400 900 0,10 | 0,11 | 0,14 | 0,16 | 0,19 | -
16. Wzneans a@aTOMHMTOBBIC 500 900 0,12 | 0,23 | 0,19 | 0,23 | 0,28 -
TEMIOU30JIALIMOHHEIE, T'OCT

2694-78

17. To xe 600 900 0,14 | 0,15 10,21 0,25, 0,30 | -
18. Marsl MUHEpaIOBaTHEIC 75 100 600 0,05 | 0,06 | 0,11 | 0,15 - -

MPOIIMBHBIE HA METAIIMYECKOH
cerke, 'OCT 21880-76

19. Marsl MHHEpAJIOBATHBIC 125 600 0,05 | 0,06 | 0,11 | 0,16 - -
npowmrBHele, [OCT 21880-76

20. To xe 150 600 0,05 | 0,06 | 0,11 | 0,16 | - -
21. IuTet u MaTbl 5075 400 0,05 | 0,07 | 0,13 - - -
TEIUIOU30JISAIIMOHHEIE u3

MHHepaJ’ILHOﬁ BaThI Ha




CHHTCTHYCCKOM

I'OCT 9573-82

CBA3YIOIIEM,

22. To xe 125 400 0,05 | 0,07 | 0,11 - - -
23." 175 400 0,05 | 0,07 | 0,11 - - -
24. MaTbl TEIUIOM30JISIIMOHHBIE 150 1100 0,05 | 0,06 | 0,12 | 0,18 | 0,24 | 0,31
M3 BaThl KAOJHMHOBOTO COCTaBa,

TV 14-8-78-73

25. To xe 300 1100 0,06 | 0,07 | 0,13 | 0,19 | 0,25 | 0,35
26. Usnenus W3 CTEKISTHHOTO 170 450 0,06 | 0,07 | 0,14 - - -
mranenabHoro BojokHa, ['OCT

10499-78

27. [epnuto-docdorenesbie 200 600 0,07 | 0,08 | 0,10 | 0,12 - -
W3NS 0e3

THPOU30JISIIMOHHO-

YOPOYHSIOIIETO MOKPBITHS,

I'OCT 21500-76

28. To xe 250 600 0,08 009 011|014 | - -
29." 300 600 0,08 | 0,09 014|016 | - -
30. [TepmuTo-11eMeHTHEIC 250 600 0,07 | 0,09 | 0,13 | 0,16 | - -
m3nenust, TOCT 18109-80

31. To xe 300 600 0,08 | 0,10 | 0,24 | 0,17 | - -
32." 350 600 0,09 | 0,11 1 0,45| 0,18 | - -
33. [Nepnurokepamuaeckue 250 875 0,08 | 0,09 | 0,12 | 0,26 | 0,19 -
m3nenusa, [OCT 21521-76

34. To xe 300 875 0,09 | 0,10 | 0,23 | 0,17 | 0,20 | -
35." 350 875 0,10 | 0,11 | 0,24 | 0,18 | 0,21 | -
36." 400 875 0,11 | 0,12 | 0,15 | 0,19 | 0,22 | -
37. H3BeCcTKOBO- 200 600 0,07 | 0,08 | 0,10 | 0,12 | - -
KPEMHE3eMHUCThIC H3IETIHS,

T'OCT 24748-81

38. MUsmenmus Ha  OCHOBE 120 1200 0,06 | 0,07 | 0,10 | 0,14 | 0,27 | 0,21
KPEMHE3EMHOI'0 BOJIOKHa, TVY

207-67

39. CaBenurToBBIE  H3JEIHS, 350 500 0,08 | 0,09 | 0,11 - - -
I'OCT 6788-74

40. To xe 400 500 0,09 | 0,10 | 0,22 - - -
41. ByJkaHHUTOBBIC WU3JEIHS, 300 600 0,08 | 0,09 | 0,11 | 0,13 - -
I'OCT 10179-74

42. To xe 350 600 0,08 1 0,09 | 0,11 |0,14 | - -
43." 400 600 0,09 | 0,10 | 0,22 | 0,14 | - -
44. Tlenocrekno, CTY 85-497- 200 500 0,08 | 0,09 | 0,13 - - -
64

45.  AcOecTOBEpMHKYIUTOBBIE 250 600 0,09 | 0,11 | 0,16 | 0,21 - -
mutel, TOCT 13450-68

46. To xe 300 600 0,10 | 0,11 | 0,16 | 0,21 | - -
47." 350 600 0,10 | 0,12 | 0,17 | 0,22 | - -
48. U3 nenus MYJUTHTO- 350 1160 0,11 | 0,12 | 0,15 | 0,19 | 0,22 | 0,29
KPEMHE3EMHUCThIC OTHEYIIOPHBIC

BOJIOKHHMCTBIE

TEIJIOU30IAIHOHHBIE MapKu

MKPB-350, TVY 14-8-159-75

49. JIlnatomMuTOBas  KpOIIKa 500 900 0,01 | 0,03 | 0,06 | 0,10 | 0,13 | 0,17
oboxokennas, TY 36-888-67 600 900 0,03 | 0,04 | 0,09 | 0,15 | 0,20 | 0,25
50. BepMHUKYJIUT BCIyYEHHBIH, 100 1100 0,07 | 0,09 | 0,14 | 0,20 | 0,26 | 0,31
T'OCT 12865-67

51. To xe 150 1100 0,08 | 0,09 | 0,15 | 0,21 | 0,27 | 0,32
52." 200 1100 0,08 | 0,10 | 0,15 | 0,21 | 0,27 | 0,33
53. Acbo3yput 600 900 0,17 | 0,18 | 0,21 | 0,24 | - -
54. Kaprou ac6ecroBsbiii, [OCT 1000 600 0,16 | 0,18 | 0,20 | 0,22 | - -




2850-80 [ 1300 | | I

IIpumedanns: 1. KoaddumueHT TemmonpoBoAHOCTH A OTHEYMOPHBIX (1103. 113) U TeIUIOM30IAMHOHHBIX (I103.
1454) marepualioB ¢ €CTECTBCHHOW BIIQ)KHOCTBIO NPH CpPENHEH TeMIlepaType HarpeBa Marepuaia B CCUCHHHU
anemenTa 10 100 °C ciemyeT MpuHAMATH 10 TAaOIMYHBIM JaHHBIM, YBEIHYEHHBIM COOTBETCTBEHHO Ha 30 M 10 %.

2. Ko>ddunueHT TemaonmpoBOZHOCTH A IIsI HPOMEXKYTOUHBIX 3HAYEHHH TeMIepaTyp OIpeaeseTCst
UHTEpIOJIALMEH.

1.37. Ilpu pacdere pacmpeeicHHs TeMIepaTypbl IO TOJIIWHE KOHCTPYKIMH HEOOXOIUMO
YYMTBHIBATh pa3jinyKe IUIOMAAeH TEIUIOOTAIONIEH U TEIUIOBOCIIPUHUMAIOLIEHN IOBEPXHOCTEMH:

IIPU KPYTOBOM OUY€pTaHHM, €CIIH TOJIIHMHA CTeHKH Oojee 0,1 HapyKHOTO TUaMeTpa;

IpY KB3JPaTHOM WM TIPSMOYTOJBHOM OYEpTAaHWH, €CIM TOJIIMHA CTeHKH Oornee 0,1 miamMHBI
OoubIIel CTOPOHBI,

IpU  TPOM3BOJIBHOM  OYEPTaHUM, €CIM pa3HUIA B  IUIOM@AIX  TEIUIOOTHAIOMEH ¢
TETIOBOCIIPHHUMAIOIIEH oBepxHOCcTeH 6onee 10 %.

1.38. B peOpHCTHIX KOHCTPYKIMAX, KOTAAa HapyKHbIE NOBEPXHOCTH OCTOHHBIX pedep M TEIIOBOH
M30JLIIMHU COBIIAJIAIOT, pacyeT TEMIEpaTyphl B OETOHE JOJKEH NMPOM3BOAMTHCA IO CEUYEHHIO pedpa.
Ecin GeroHHBIE peOpa BBICTYNAIOT 3a HAPY)KHYIO MOBEPXHOCTh TEIUIOBOM M3OISIMH, pacder
TeMIIepaTypbl B 6eTOHE pedpa JOKEH BBITOIHATHCS 110 METOAAM pacueTa TeMIEepaTypHbIX HOJIEH WiIH
IO COOTBETCTBYIOIIUM HOPMATUBHBLIM JOKYMCHTAM.

1.39. Temneparypa OeToHa B CEYEHHMAX KOHCTPYKIMII OT HarpeBa INpH SKCIUTyaTalldd JOJDKHA
OMpeACIATECA TCINIOTEXHUYCCKUM paCuY€TOM YCTAHOBHUBLICTOCS TCIIJIOBOT'O IMOTOKA IPU 3aﬂaHHOﬁ o
NPOEKTy pacuyeTHOH TemmepaType pabouero IpoCTpaHCTBA WM BO3AyXa IIPOU3BOJCTBEHHOTO
MIOMEIIEHUSI.

Jnist KOHCTpYKIMH, HaxXoISIIIMXCS Ha HAapy>KHOM BO3JyXe, HauOOJBIIME TeMIlepaTyphl HarpeBa
OeroHa W apMaTypsl ONpENENAIOTCS II0 PAacUeTHOW JIeTHEH TeMmmeparype HapyKHOTO BO3/yXa,
NPUHAMAaeMOW MO CpefHed MaKCHMallbHOM TeMIepaType HapyKHOTO BO3IyXa HawmOoiee >KapKoro
Mecsna B paiioHe crpoutenscTBa no CHull 2.01.01-82. BeruucieHHble TeMmnepaTypbl HE MOJIKHBI
MPEBHIIATh TPEACTBHO JOMYCTHMEIC TeMmepaTypsl nmpuMeHenus Oerona mo I'OCT 20910- 82 u
apMatypsl 1o Tabum. 17.

1.40. Tlpm pacdere CTaTHYECKH HEONPEACTHMBIX KOHCTPYKIHMHA, pabOTaloMMX B YCIOBHUIX
BO3)1€I>’ICTBI/I$[ TeEMIEparyp, TEIUIOTCXHUYCCKUM pacueTt OOJDKEH MPOU3ZBOAWUTHCA Ha pPACYCTHYIO
TeMIepaTypy pabodyero MPOCTPAHCTBA W Ha TEMIIEPATypy, BBI3BIBAIOIIYI0 HAHOOJBINNE YCHIIHSA,
omnpenenseMsle o ykasanusaM 1. 1.10.

[Tpu pacuere HAMOONBIIUX YCWINH OT BO3ACHCTBUS TEMIIEpATyphbl B KOHCTPYKLUSIX, HAXOASIINXCS
Ha Hapy>KHOM BO3JyXe, TemIepaTypy O€ToOHa W apMaTrypbl BBIYMCISIIOT IO PACUYETHOW 3MMHEH
TEMIIepaType Hapy>XHOTO BO3[yXa, NPUHHMAaeMOW IO TeMIepaType Hapy)KHOTO BO3jayxa HambOoiee
XOJIOTHOM MATHIHEBKH ¢ o0ecrieueHHOCThIo 0,92 mo CHwulI 2.01.01-82.

2. MATEPHAJIBI JIJI1 BETOHHBIX M )KEJE30BETOHHBIX KOHCTPYKIIUI
BETOH

2.1. [Inst OETOHHBIX W KeJIe300€TOHHBIX KOHCTPYKLUMA, MPeAHA3HAYCHHBIX I pabOThl B YCIOBHUSIX
BO3ICHCTBUS MOBBIIICHHBIX U BRICOKUX TEMIIEPATyp, CIEAyeT MpelyCMaTpUBaTh:

OOBIYHBIN OETOH - KOHCTPYKIIMOHHBIN TsDKEJbIH OeToH cpenHer miotHocTy cebime 2200 mo 2500
kr/M° BrirounTensao o FOCT 25192-82;

JKAPOCTOMKHMI OCTOH KOHCTPYKIIMOHHBIA M TCIIOW3OJIAIUOHHBINA TUIOTHOW CTPYKTYPBI CpemHei
mnorroctr 900 kr/m® u Gonee o TOCT 20910-82, cocTassl KOTOPBIX NPUBEJICHEI B Ta0. 9.

ZKapocroiikuii 6eToH cpeaneit morHocTr 10 1100 Kr/M® BKITIOUHTENHHO CIenyeT NPeayCMaTpHUBaTh
MPEUMYIIECTBEHHO ISl HEHECYIINX OTPAXKIAIONINX KOHCTPYKIWI W B KauecTBE TETIOM3O0JISIIMOHHBIX
MaTepHaoB.

JKapocroiikuit 6eToH cpemHeit mrotHoctn Oomee 1100 KI/M° HaUTeKHT npeaycMaTpyUBaTh IS
HECYILIUX KOHCTPYKLIMH.

2.2. Ilpu npoeKTHPOBaHUH OETOHHBIX M JKEJIE€300€TOHHBIX KOHCTPYKINH, paOOTAIOINX B YCIOBHUIX
BO3/IEIICTBYSI MOBBIIICHHBIX U BBICOKMX TEMIIEPATyp B 3aBUCHMOCTH OT X HAa3HAYCHUS U YCIOBHH
paboThI, JOIDKHBI yCTAaHABJIMBATHCS ITOKA3aTelld Ka4yecTBa OETOHA, OCHOBHBIMH U3 KOTOPBIX SBJISIFOTCS:

a) KJ1acc OeToHa 1Mo MPOYHOCTH Ha ckatue B;

0) xiacc oObIYHOrO OETOHA MO MPOYHOCTH Ha OceBoe pacTshkeHue B; (HazHawaercs B ciryvasx,
KOT/Ia 3Ta XapaKTEePUCTHKa UMEET TI1aBEHCTBYIONIEE 3HaUeHHE U KOHTPOJIMPYETCsI Ha IPOU3BOJICTBE);

B) KJIACC XXapOCTOMKOro OETOHA MO HPEAENbHO JAOIMYCTUMOM TeMIepaType MPUMEHEHHs COTJIacHO



I'OCT 20910-82 (momxkeH yka3bpIBaThCs B IPOEKTE BO BCEX CIyYasx);

r) Mapka »apoCTOMKOro OeToHa I0 TePMHYECKOW CTOMKOCTH B BOJHBIX 11 M BO3AYIIHBIX |,
TEIUIOCMEHaX (J0JDKHA Ha3HA4YaThCs IS KOHCTPYKLUH, K KOTOPBIM HPEIbSBISIOTCS TPeOOBaHUS IO
TEPMHUYECKOH CTOMKOCTN);

) Mapka 1o BojoHenpoHuuaemoctd W (oypKkHa HasHayaThes AJsl KOHCTPYKIMH, K KOTOPBIM
MPEABSBIAIOTCS TPEOOBAHMS IO OTPAHUYCHHIO BOAOIPOHUIIAEMOCTH);

€) Mapka o Mopo3ocToiikoctu F (moipkHa HasHadaThes AL KOHCTPYKIWH, KOTOpPHIE B IEPHON
CTPOUTEIHCTBA WM NIPH OCTAaHOBKE TEIUIOBOIO arperara MOTYT IOJBEpPraThCs SIH30IUYECKOMY
Bo3zelicTBIIO TemuepaTypsl Huxke 0 °C);

’K) Mapka o cpemHeidl ioTHocTH D (HasHawaercs ISl KOHCTPYKLIMH, K KOTOPBIM KpoMe
KOHCTPYKTUBHBIX TPEIBSABIAIOTCS TPeOOBaHMA TEIUIOM3OMSALMU W KOHTPOJNMPYETCS IpH  HUX
W3TOTOBJICHUH).

2.3. [lnst OETOHHBIX W KeJIe300€TOHHBIX KOHCTPYKLUA, MPpeAHA3HAYCHHBIX I paboThl B YCIOBHUIX
CHCTEMAaTHYECKOTO BO3/ICHCTBISI OBBIIEHHBIX M BEICOKHX TEMIIEPATyp, IPEAyCMaTPUBAIOT OCTOHBI:

a) KJIacCOB I10 TPOYHOCTH Ha CKaTue:

00b14HBIN OeToH (coctaB Ne 1 no Tadu. 9) - mo CHull 2.03.01-84 no B50 Bkitrou.;

JKapOCTOMKMI OeTOH (COocTaBoB 1O TabI. 9):

Ne 2,3,6,7-B3,5; BS; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40;

Ne 10, 11, 21 - B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30 u B35;

Ne 19, 20 - B2,5; B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30;

Ne 12,13, 14, 15 - B2; B2,5; B5; B7,5; B10; B12,5; B15; B20;

Ne4,5,8,9,16, 17, 18, 23, 29 - B2; B2,5; B3,5; B5; B7,5; B10; B12,5; B15;

Ne 24,27, 30 - B2; B2,5; B3,5; B5; B7,5; B10;

Ne 22,24, 30, 32, 35, 36, 37 - B1; B1,5; B2; B2,5; B3,5; B5;

Ne 25, 28, 31, 32,34 - B1; B1,5; B2; B2,5; B3,5;

Ne 26, 33 - B1; B1,5; B2; B2,5;

6) 0OBIYHBI OETOH KIIACCOB IO MPOYHOCTH HAa OCEBOE pacTskeHue: (coctaB Ne 1 mo tabn. 9) B; 0,8;
B:1,2; B;1,6; B 2; B; 2,4,

B) JKapOCTONKHI OETOH MapoK IT0 TEPMHUYECKOH CTOHKOCTH B BOJHBIX TEIIOCMEHax (coctaBoB Ne 2
-21,23u29 mo ta6n. 9) T, 5; T, 10; Ty 15 u T, 25;

B BO3AYIIHBIX TeIUIOCMeHaX (coctaBoB Ne 22,24, 27,30, 32, 35-37 o Tabn. 9) T, 10; T, 15; T, 20 u
T, 25.

Jns GeroHa APYrMX COCTaBOB MapKa IO TEPMHYECKOM CTOWKOCTH B BOAHBIX M BO3IYIIHBIX
TEIJIOCMEHAaX HEe HOPMHUPYETCS;

T') MapoK 10 BOJIOHENPOHHIIAEMOCTH:

o0bIuHbIN OeToH (coctaB Ne 1) u sxapocroiikuii 6eToH (coctaBoB Ne 2-21, 23 u 29 no tadn. 9) W2,
W4, W6 u W8.

Jnist GeToHa Ipyrux COCTaBOB MapKa 0 BOJOHETIPOHUIIAEMOCTH HE HOPMUPYETCS;

JI) MapoK 110 MOPO30CTOMKOCTH:

o0bIuHBIN OeToH (coctaB Ne 1) u skapocTolikuii 6etoii (cocraBoB Ne 2-21, 23 u 29 no tadm. 9) F15,
F25, F35, F50 u F75.

st GeToHa Ipyrux cOCTaBOB MapKa M0 MOPO30CTOMKOCTH HE HOPMHUPYETCS;

€) KapOCTOWKIIA OETOH MapOK 110 CpeIHEH MIOTHOCTH (COCTaBOB 1O TadmI. 9):

Ne 4 1 8 - D1800;

Ne 23 1 29 - D1700, D1600, D1500;

Ne 24,30 - D1400, D1300, D1200;

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

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

Ne 31 u 32 - D900.

st GeToHa IpyruX COCTaBOB MapKa I10 Cpe/IHEeH INIOTHOCTH HE HOPMHUPYETCS.

Bospact OeToHa, OTBeUalOIIMid €ro Kiaccy U MapKe, Ha3HayaeTcs TIpH MPOSKTUPOBAHUN UCXOS M3
pealbHBIX CPOKOB (DaKTHUECKOTO 3arpy’K€HHs IPOEKTHBIMH Harpy3kamMH W HarpeBa KOHCTPYKIIHH,
CIOCOOOB MX BO3BEIICHHMS M YCIOBUI TBepAeHHs. [Ipy OTCYTCTBUY 3THX JaHHBIX KJacc M Mapka OeToHa
YCTaHaBJIMUBAIOTCS B BO3pACTE 28 CyTOK.

3HaveHNe OTIYCKHOM MPOYHOCTH OETOHA B 3JIEMEHTaX COOPHBIX KOHCTPYKIMH, BBIMTOJHEHHBIX U3
00brgHOTO TsDKENoro OeroHa, ycraHaBimmBaeTcss mo ['OCT 13015.0-83 u xapocrtoiikoro 6eToHa 1Mo
I'OCT 23521-79.

2.4. Jlnst 6ETOHHBIX U XKeNe300eTOHHBIX KOHCTPYKIIMHA. peTHa3HauYeHHBIX 11 paOOTHI B YCIOBHUSX
BO3/IeIICTBYSI OBBIIEHHBIX U BBICOKHX TEMIIEPATyp, HEOOXOANMO MPEAyCMaTPUBATh XapaKTEPUCTUKU
0eToHa ¢ y4eToM CJeyIoIunX TpeOOBaHHNI:



a) s HKeNne300€TOHHBIX KOHCTPYKUMH H3 OOBIYHOro OeToHa, paboTaioImux B YCIOBHUSX
BO3/ICHCTBYUSI TIOBBILICHHBIX TEMIIEpaTyp, Kiacc OeTOHa IO MPOYHOCTH Ha C)KaTHE M Ha OCEBOE
pactsbkenue cienyer npuanmars mo CHull 2.03.01-84.

Jnst Kkene300€TOHHBIX KOHCTPYKIMH W3 JKapoCTOMKOro OeToHa, paboTalomMX B YCIIOBHAX
BO3/ICHCTBUSI BBICOKMX TEMIIEpPATyp, PEKOMEHIYyeTCsl MPUHHMaTh Kjacc OETOHa MO NPOYHOCTH Ha
CKaTHe:

JUTSE COOPHBIX HECYITIX DIIEMEHTOB ....vvevverreeieesieeneeaeeannesnns He HIKEe B7,5

JUIS. MOHOJINTHBIX KOHCTPYKIHMH MPU IOCTOSTHHOM Harpese, °C (cM. 1. 1.3):

TTO 500 i aaaabaa He Hmke BS

CB. 500 oot "B7,5

IIPU YAAPHBIX U HCTHPAIOLINX BO3IEHCTBISIX, a TAKXKe TIPH [IUKINYECKOM Harpese, °C:
B (o T L LN He Hke B7,5

CB. 500 i "B10

[ mpenBapuTENbHO  HANPSDKEHHBIX — JKEJIE300€TOHHBIX — KOHCTPYKIMH M3  OOBIYHOTO |
JKApOCTOMKOro OETOHOB, palOTAOIMX B YCIOBHAX BO3/CHCTBUS MOBBIIIEHHBIX M BBICOKHX
TEMIIepaTyp, Kiacc OETOHA M0 MPOYHOCTH Ha C)KAaTHE JIOJDKEH NMPUHUMATHCS B 3aBUCHMOCTH OT BHJIA U
KJlacca HarpsiraeMol apMaTypbl, ee AnaMeTpa U HaJIu4dus aHKepHBIX ycrpoiicts mo CHull 2.03.01-84;

0) /i1 OCTOHHBIX M JKENE300CTOHHBIX KOHCTPYKIMH, pabOTaIOIMX B YCIOBHSAX BO3JCHCTBHS
BBICOKHX TeMIIepaTyp:

Kapocrtoiikie OetoHsl (coctaBa Ne 2-21, 23 m 29 mo Tabn. 9) MOKHEI WMETh MapKy IIO
TEPMHUUYECKOH CTOMKOCTH B BOAHBIX TEIUIOCMEHAX, HE MEHEE, IIPH HarpeBe:

TTOCTOSTHHOM ..vvvvvveeeeeiieinsreneeeessssnssenes T:5
07001171 (163 1001V (R T, 15
IUKITHYCCKOM C PE3KUM OXJIAKICHUEM
BO3JTYXOM HITH BOJIOH ...vvveeveeivieninenn T, 25

JKapocToiikue O0eToHsl (coctaBa Ne 22, 24, 27, 30, 32, 35-37 mo tabn. 9) JOKHBI HIMETh MapKy IO
TEPMUYECKON CTOUKOCTH B BO3AYUIHBIX TEIIOCMEHAX, HE MEHEe, [P HarpeBe:

TIOCTOSTHHOM ...vvvvvereeeeseinnrreneeaeesssnsnnenss T, 10

IIUKITHYUCCKOM ..vvvvvvvvveveverersressssssssssssnens T, 20

B) JUIA KeNe300€TOHHBIX KOHCTPYKIMH M3 o0brgHOrO (cocraB Ne 1) m >kapoctoiikoro Oerona
(coctaBoB Ne 221, 23 u 29 mo Tabn. 9) MapKku MO BOJOHEIIPOHHUIIAEMOCTH JIOJDKHEI OBITh, HE MCHEE,
JUTS:

(yHImaMeHTOB, OOpPOBOB M IPYTUX COOPY)KCHWH, HAXOMAIIMXCS TOA 3eMJIed HIDKE YpPOBHA
TPYHTOBBIX BO| ..veevviiirieririenineesiniesineenenees W4

TEIJIOBBIX arperaroB M JAPYTUX COOPYXKEHHM, HAXOMSIIUXCS HaJ 3eMJIed W TOABEPraroIuxcs
ATMOCHEPHBIM OCATIKAM ....evvvevvereenreeennenees W8

r) /i1 OCTOHHBIX W JKEJIE300CTOHHBIX KOHCTPYKIIMH, pabOTAOIIMX B YCIOBHUSAX BO3JCHCTBUS
MOBBIIIEHHBIX W BBICOKUX TEMIIEpaTyp, KOTOpbIE B MEPHOJI CTPOUTENHCTBA WM MPU OCTAHOBKE
TEIJIOBOTO arperara MoryT MOABEPraThCs SMU30MUYECKOMY BO3AeUCTBUIO TeMmeparypsl Hike 0 °C B
YCIIOBHSIX BO3IYIITHO-BIIAYXKHOTO COCTOSHUS, OOBIYHBINA OeToH (cocTaBa Ne 1) u xxapocToikuil (COCTaBOB
Ne 2,3,6,7, 13,20 u 21 o taba. 9) MOKHBI UMETh MapKy Mo Mopo3ocToiikocTr cornacHo CHull
2.03.01-84.

1) TpeOOBaHUSA K KOHCTPYKIMSAM W W3JCITUSAM W3 KAPOCTOWKOTO OETOHA, MpeIHa3HAYeHHBIM IS
SKCIUTyaTalliil B YCJIOBUSX BO3JEHCTBUS arpecCHBHOW CpeIsl M BBICOKOW TEMIIEPaTypHI, IOJDKHBI
yCcTaHaBIMBaThcss B cooTBeTcTBUU ¢ TpeboBanusmu CHull 11-28-73 B 3aBUCHMOCTH OT CTemeHH
arpecCUBHOCTH CPE/bI U YCIOBUH 3KCILTyaTalluy.

B KOHCTPYKIUSAX M M3AETUAX, MIPEIHA3HAUEHHBIX IJI1 PaOOThI B YCIOBHUAX BO3JEHCTBHUS BBICOKON
TEeMIIepaTypbl U arPECCUBHOM CPEIb, TOJIKCH IPUMEHSITHCS KaPOCTOWKHI O€TOH, HanbosIee CTONKUI B
JITaHHOI! arpeccuBHOM cpene:

HEHTpaNbHOW W MICMIOYHOM Ta30BOM - JKAPOCTOHMKUI OCTOH Ha MOPTIAHIICMCHTE W
HIJIAaKOTIOPTIAaHALIEMEHTE;

KHCJIOHN ra30BOM M B pacIuIaBaX MICTOYHBIX METAJIIOB - )KapOCTOHKUI OCTOH Ha JKUIKOM CTEKIIE;

€) I KOHCTPYKIHH, pabOTalolMMX B YCIOBUSX BO3ICHCTBUS IOBBINICHHBIX TEMIIEPATYp H
MOTIEPEMEHHOTO YBIAKHEHHS, PEKOMEHIyeTCsl IIPUMEHATh OOBIYHBIN OSTOH KJIacca IO MPOYHOCTH Ha
ckatue He MeHee B7,5 W Mapku 1o BOJOHENPOHHIIaeMOCTH He MeHee W6 mpu Harpee no0 120 °C
BKITIOYHUTENRHO U He MeHee W8 mpu Harpese cBbime 120 °C.



Tabmma 9

Kiacc 6erona VcxonHble MaTepHabl HawuGonpmmit
Cpennsist INIOTHOCTh
Homep |no npenensHO KJ1acc OeToHa
. OeroHa
COCTaBa| JAOIyCTUMOI o N
BSKYIIEE OTBEpPUTENH TOHKOMOJIOTast 100aBKa 3aMOJHUTENH €CTEeCTBEHHOM
OeroHa | TeMIIepaType MPOYHOCTH 3
BJIQXKHOCTH KI/M
MIPUMEHEHHS Ha C)KaTHe
OOBI4HEI OETOH
1 IlopTnananemeHr, He npumensercs He npumensercs I'panuToBBIE, OJIOMUTOBEIE, B50 2200 - 2500
OBICTPOTBEPICIOLIIHIA IUIOTHBIE U3BECTHSIKOBBIC,
MOPTIAHALEMEHT, CHEHHUTOBBIE, TJIOTHBIC TIECKU
HIJTAKONOPTIIAHIIEMEHT
YKapocTotikuit 6eToH
2 3 To xe To xe To xe AHne3uToBble, 0a3alIbTOBBIE, B40 2400
nraba3oBble, JHOPHUTOBHIE
3 3 " " " M3 [OMEHHBIX OTBAJIBHBIX B40 2400
LIJIAKOB
4 9 " " W3 301b1 yHOCA ArmonoputoBeie U3 6os B15 1800
TIIMHSAHOTO KUpIHYa BI15 1900
5 8 " " W3 nuroro mutaka, 3076l yHOCa,| M3 [IJIaKOB BI15 2000
005t TIIMHSIHOTO KUPIHYa METaJUTyPrHYECKUX MOPHUCTHIX
(uutakoBas memsa)
" " aMOTHasi, U3 30JIbI YHOCA, 00s| AHIE3UTOBBIE, 0a3albTOBBIC
6 7 I , , 6ost| A , © , B40 2400
TJIUHSHOTO KUPITHYa, u3|1Maba3oBble, IMOPUTOBBIC
OTBaJILHOTO u
TPaHyJIUPOBAHHOTO JIOMEHHOTO
[1aKa
7 7 " " To xe M3 1OMEHHBIX OTBAJIBHBIX B40 2400
[IJIAKOB
8 8 " " k3 OTBAJIbHOTO n/MI3  mIIakoB  TOIUIMBHBIX, B15 1800
IPaHyJIMPOBAHHOTO JIOMEHHOTO|Ty(OoBbIE
IIaKa, 6ost TJIMHSHOTO
KUpITHYa, 30JIbl YHOCA
9 9 " " U3 60st TIIMHSHOTO KMpIKYa W3 60ost TIIMHSHOTO KMPIIHYa B15 1900
10 11 [MoptaananemenT, " To ke, ¥ U3 307161 YHOCA [IlamOoTHBIE KYCKOBBIE W U3 B35 2000
OBICTPOTBEPICIOIIHI 0051 u3aEIHIA
MOPTJIAH/ILIEMEHT
11 12 ITopTnanaeMeHT He npumensercs [ITamoTHas IIlaMOTHBIE KYCKOBBIE H U3 B35 2000
2
OBICTPOTBEPICIOIIHI 0051 M3eTHiA
MOPTIAHALEMEHT
12 8 Kugkoe cTekio CamopaccrImaroniiecs W3 nwutakoB  deppomapranma, M3 moiakoB ¢eppomapraHia, B20 2100




IITaK{ CHJIIMKOMapTraHia CHJIMKOMaprasia
13 6 To xe Kpemuedropucteiii Hatpwid, [llamoTHast AHIE3UTOBBIC, 0a3aJIbTOBHIC, B20 2500
He(heTMHOBBII iaM, nrnaba3oBbIe
caMopacchlNamuecs
IJTaKH
14 10 " Kpemuedropuctsiit Hatpuii |lllamoTHble, W3 KaTanmuzartopa|lllaMoTHBIE KycKOBBIE W U3 B20 2100
HNM-2201 orpaboTaHHOTO 0051 U3enui
15 11 " HedenmnoBbrii am, To xe U3 cMmecH IIaMOTHBIX B20 2300
CaMOopacChINaroIrecs KyCKOBBIX ~WIM u3  0od
IIJIaKH W3JIeTMH ¥ KapOopyHa
16 13 " Kpemuaedropucterit HaTpuii |Marae3uTtoBas [[TamoTHBIE KYCKOBBIE U U3 B15 2100
00 U3AEINi
17 12 " Hedenmunossrit mutam,|[IlamoTHass, w3 Kartamm3aTopa To xe B15 2100
CaMOPACCHITAIONIHECS NM-2201 orpaboTraHHOTO
IITaKH
18 13 " To xe MarHe3uroBast " B15 2100
19 13 ['MMHO3EMUCTHIN LIEMEHT He mpumensieTcst He npumensiercs B30 2100
20 12 To xe To xe To xe 3 MepeIebHOTO B30 2800
beppoxpoma
21 14 " " " MynIuTOKOPYHIOBBIE B35 2800
KYCKOBBIC M U3 6051 n31enuit
22 6 IMopTnananemeHnt He npumensiercs [IlamotHast, n3 0o0s TIIMHAHOTO|BCIydeHHBIH TepIuT B5 1100
KUpIIM4Ya, 30761 yHOCA, W3
OTBAJILHOTO U
TPaHyJMPOBAHHOTO JIOMEHHOTO
ntaka, xkaranmmsaropa IM-2201
0TpabOTaHHOTO
23 11 To xe To xe IMMamortHass, w3 kartanusaropa KepamM3uTOBbIE C HACBIMTHOU B15 1500 - 1700
NM-2201 orpaboTaHHOTO IUIOTHOCTHIO 550-650 Kr/m°
24 10 " " To xe KepamsutoBbie ¢ Haceimaoii| BS5 - B10 1100 - 1400
IOTHOCTHIO 350-500 Kr/M°
25 10 " " [llamoTtHasi, u3 00s rmHsAHOrO\MI3 cMecH  Kepam3urta U B3,5 1000
KUpIIUYa, M3  30Jbl  YHOCA|BCIIyYE€HHOTO BEPMHKYJIUTA
KEepaM3UTOBasi, arJonopUTOBas,
U3 BYJIKAHHYECKOTO IerJia
26 10 " " To xe BcrnyueHHbII BEpMUKYIHUT B2,5 1100
27 8 Kunkoe crexio Kpemuedropuctslit Harpuii |lllamoTHasi, w3 kartaimzatopalll3 cmecu  kepamsuTa U B10 1000
HNM-2201 otpaboTaHHOrO BCILyYEHHOI'O BEpPMUKYJIUTA
28 8 To xe To xe To xe BcnyueHHbIH BEpMUKYJIUT B3,5 1100
29 8 " " " KepamsuroBele ¢ HachIMHON B15 1500- 1700

WIOTHOCTBIO 550-650 kr/M°




30 8 XKunkoe crexio Kpemuedropucteiit Hatpuii |[llamotHas, wu3 karanusaropa Kepam3uroBele ¢ HaceimHOi| B5-B10 1100 - 1400
HMM-2201 orpaboTaHHOIO mioTHOCTBIO 350-500 kr/m°

31 8 To xe To xe To xe WB cMecH 30JbHOTO IPaBUs U B3,5 900
BCITYYESHHOTO MEPIUTA

32 8 " " " BcernyueHnslil nepaut B3,5-BS5 900 - 1100

33 11 [ THHO3EMUCTBIH [IEMEeHT He npumensercs He npumenstorcst BcrnyueHHbII BEpMUKYIHUT B2,5 1100

34 11 To xe To xe To xe N3 cmecu kepamsuTa U B3,5 1000
BCIIYYCHHOTO BEPMHUKYJIUTA

35 11 " " " KepamsuroBas B5 1000

36 11 " " " W3 cmecu 3011bHOTO TpaBus H BS5 1100
BCITYYCHHOTO TEPIIUTa

37 11 " " " BcermyueHHsIi mepiut B5 1000

[Ipumeuanue. /1y 6eToHOB KiaccoB 8-14 Mo mpenesbHO JOMYyCTUMOI TeMIepaType NPUMEHEHHs C OTBEPIUTENIEM U3 KPEMHE(PTOPUCTOrO HATPHs HE AOIYCKaeTCsl BO3AEHCTBHE Mapa M BOIBI Oe3
npenBapurenbHoro Harpesa 10 800 rpaa. C; 6eToHbI Kiacca 6 1Mo MpeaeabHO JOIYCTHMOM TeMIlepaType IPUMEHEHHUS TOIBEpraTh BO3ACHCTBHIO apa HE CIIEAYeT.




2.5. Tlpu HepaBHOMEpPHOM HarpeBe O€TOHa IO BBICOTE CEUEHHUS DJIEMEHTOB KOHCTPYKIMH, B
KOTOPBIX HANpPsDKEHHUS CKaThsi B OETOHE OT COOCTBEHHOI'0 Beca M Harpy3kH cocrasisitor 1o 0,1 MIla, a
TAKXKe IEMEHTOB KOHCTPYKIUIL, B KOTOPBIX YCHIIUSI BOSHUKAIOT TOJNBKO OT BO3AEHCTBHS TEMIIEPATYPHIL,
IPE/IENBHO IOy CTUMas TEMIIepaTypa NpUMeHeHus 6eToHa ycraHasiuBaercs o 'OCT 20910-82.

[Ipu Bo3melicTBuM TeMmeparyp, npeBblmatomux ykasanusle B [OCT 20910-82, neobxomumo
MIpeyCMaTPUBATh YCTPOMCTBO 3aIIUTHBIX CIIOEB ((hyTEpPOBOK).

PACYETHBIE XAPAKTEPUCTHUKHU BETOHA

2.6. Pacuernple compoTuBieHHs 6eToHa Ry M Ry AN MpenenbHBIX COCTOSIHHHN MEPBOM W BTOPOM
TPYTII B 3aBHCUMOCTH OT €0 KJlacca 110 MPOYHOCTH Ha cxarne mpuauMaroT o CHull 2.03.01-84 ms
coctaBoB (cM. Tabm. 9):

Nel3,6,7,10 15, 19-21 - kax ajst TsHKEIOro 6€ToHa;

Ne 4,5,8,9,16-18, 23, 24, 29 u 30 - kak 1151 IETKOTO OSTOHA HA MIOPUCTOM MEITKOM 3aITOJTHUTEE.

PacueTHbIE CONPOTHUBIICHNST OOBIYHOTO O€TOHA Ry U MpeieNnbHBIX COCTOSHUMN MEpBOH TPYIIIHI B
3aBHCHMOCTH OT Kjacca OeTOHa MO MPOYHOCTH Ha OceBoe pacTshkeHue (cocrtaa Ne 1 mo Tabm. 9)
npuanMarot no CHull 2.03.01-84.

PacyerHpie compoTHBIEHHS OETOHa B COOTBETCTBYIOIIUX CIIydasX CiIeQyeT YMHOXarb Ha
ko3 ¢punment ycnosuit padorsr mo CHull 2.03.01-84.

IIpu pacduere 37eMEHTOB KOHCTPYKIMU, MPEAHA3HAYCHHBIX JJIS PaOOTHI B YCIOBHSIX BO3ICHCTBUS
MOBBIIIEHHBIX U BBICOKHX TEMIIEPaTyp, PacdeTHBIE COMPOTHBIICHUS OeToHa Ry m Ry HEOOXODHMO
JIOTIOTHUTETIFHO YMHOXATh Ha KO3 QHUINEHT yCIOBHA pabOThl OeTOHA MPU CIKATHH Ypi, 8 PACICTHBIC
conpoTuBieHus: 6eToHa Ryt 1 Rytser - Ha K03 GHUIMEHT ycoBHil paboThl O€TOHA TPH PACTSDKEHUH it
KoadpdummenTs! ycnoBuii paboThl O€TOHA TIPU CXKATHH Ypt U PACTSHKCHUH Yy IPUHUMAIOT 10 Tadm. 10 B
3aBHCHMOCTH OT TeMIepaTypsl O€TOHa U ATUTEIHHOCTH €€ JeHCTBUS.

Ta6nuna 10
Howmepa KoaddummenTs! ycnoBuii paboThl OeTOHA TIPH CHKATHH Yy
COCTaBOB 1 PaCTsDKEHUH Yy, KodpduimenT Py, mpu Temreparype
ocrona |Koaddumuent| Pacuer Ha Harper 6erona, °C
1o T9a6“' 50 | 70 | 100 | 200 | 300 | 500 | 700 | 900 |1000/1100
Kparkospemennsrii| 1,00 0,850,901 0,80| 0,65 | - - - - -
JmurensHbIid 1,00/0,85|/0,90/0,80/0,50| - - - - -
Tt Jlmrensubiii ¢ 1,00 0,65(0,40/060| - | - | - | - | - | -
YBJIQKHEHUEM
Kparkospemennsiii| 1,001 0,70|0,70| 0,60 0,40 | - - - - -
19 JInuTensHBIH 1,00/0,70/0,70/0,50|0,20| - - - - -
! Tt Jumrensubii ¢ 1,0010,50(0,30/0,40 - | - | - | - | - | -
YBIIQKHEHUEM
Kparkospemennsrii| 1,00 0,90 0,80 1 0,60| 0,40 | - - - - -
U JJIMTEIIbHBIN
Bo Tmrensrpiii ¢ |1,00/0,500,20040| - | - | - | - | - | -
YBIIQKHEHUEM
Kparkospemennsrii|1,00( 1,00 | 1,001 0,90| 0,80 | - - - - -
Vot JInutenpHbIH 1,00/1,00|1,00/0,90|0,65| - - - - -
3 Kparkospemennsrii|1,00( 0,80 | 0,75/0,65|0,50 | - - - - -
T Jmurensueii (1,00/10,80(0,75(0,60|0,35| - - - - -
Kparkospemennsrii|1,00| 1,00 0,90 1 0,80| 0,60 | - - - - -
Po W JJIATENHHBIA
KparkoBpemennsiii|1,00| 1,00 | 1,00 | 1,00 1,00|0,90 0,60 0,30| 0,20 | 0,10
Vot Jumrensueri (1,001,001 1,00(1,00(0,70/0,40|0,20|0,06 0,01 | -
4-11, 23, Kparkospemennsiii| 1,001 0,85 | 0,80 | 0,65| 0,60 0,50 /0,40 (0,20 | - -
24 Tt Jmrensueri - |1,00/0,85/0,80|0,65(0,40/0,20|0,06| - - -
Kparkospemennsiii| 1,00 1,00 | 1,00 0,90 0,75|0,50|0,32 0,22 | 0,18 | 0,15
Po W UINTEIbHBIN
12-15, KparkoBpemennsiii| 1,00 1,00 1,10|1,20|1,20|1,00(0,75|0,40(0,20 | -
17, 29, Yot Jumrensusii - |1,0010,80/0,80(0,55(0,35/0,15|0,05/0,01| - -
30 Yit Kparkospemennsrii| 1,00| 0,95 |0,95{0,80|0,70/0,55/0,45|0,15| - -




JnutenpHbIH 1,00/0,70/0,70/0,45|0,25 0,06

Kparkospemennsiii|1,00( 1,10 1,10 |1,10|1,00|0,70(0,30|0,10(0,05| -
W JJIATENbHBIA

Po

KparkoBpemennsiii| 1,00 1,00 | 1,00 1,00 1,00|0,95|0,85 0,65 0,50 | 0,35
Vot Jmurensueid 1,001 0,90(0,90/0,80/0,50|0,25|0,07/0,02|0,01| -

Kparkospemennsrii| 1,001 0,95|0,95|0,80|0,70/0,55/0,45(0,35| - -

16,18 Vit Jmurensusii |1,00/0,80/0,80(0,70(0,40/0,12|0,02| - - -

Kparkospemennsiii|1,00| 1,10 1,10 |1,10|1,10|1,00|0,700,35| 0,27 | 0,20
Po U JUINTENILHBIN

Kparkospemennsiii| 1,00 0,90 | 0,80 0,70 0,55|0,45|0,35/0,30| 0,25 | 0,20

Vot Jmurensueri 1,001 0,90(0,80/0,70/0,50|0,25|0,10/0,05|0,02 | -

19, 20, Kparkospemennsrii| 1,00 0,65 | 0,55 (0,50 0,45/0,35/0,25|0,10 | - -

21 T JNmuremsrsii [1,00/0,65(0,55(0,50(0,30(0,12 /0,02 | - - -
B, Kparkospemennsiii| 1,00 0,90 | 0,85|0,70| 0,55 0,40 | 0,33 /0,30 | 0,27 | 0,20

W JIATEIIbHBIN

Ipumedanus: 1. [Ipu pacdeTe Ha JAIUTENBHBIA HATPEB HECYMIMX KOHCTPYKIHHA, CPOK CIyKOBI KOTOPBIX HE
MPEBBIIIACT 5 NeT, KOAPPHUIUCHT Yy CACAYET YBETHIUTh Ha 15 %, HO OH HEe TOJDKEH MPEBBIIIATh BETUYUHEI Yp; IPU
pacuere Ha KpaTKOBPEMEHHEIIT HArpeB.

2. JIns KOHCTPYKIM, KOTOpbIE BO BpEMs SKCIUTyaTallid IIOJBEPTalOTCS [UKINYECKOMY HArpeBy,
K03 QUIIHEHTHI Yy U Py, cliexyeT CHU3UTh Ha 15 % U ko3 PuIeHT vy - Ha 20 %.

3. Ko GumumeHTHI Yy, Yyt ¥ Bp IUT IPOMEKYTOUHBIX 3HAYCHUI TEMIIEPATYP ONPEICISIOTCS HHTEPIIOJSIIACH.

2.7. HayanbHbIi MOAYJB YIPYTOCTH OETOHA MPHU CXKATUHM U pacTshKeHHH E, nmpuHMMaroT mo tabi.
11.

Koappuuuenr Py, yunTHIBaOUIMNA CHIKEHHUE MOJAYJS YIPYroCTH OOBIYHOTO M KapOCTOWKOTO
OETOHOB MpH HArpeBe, cleAyeT MpUHUMATh 1o Tab. 10 B 3aBUCUMOCTH OT TeMIEpaTyphl OETOHA.

2.8. Koadduuuent ynpyrocta V, XapaKTepH3YIOIMHUH YIPYTOIIACTHYECKOE COCTOSHHE CHKAaTOTro
6eToHa, IPU OTPEICIICHUHN TIPUBEACHHOTO CEUEHHsI OETOHA, a TAK)Ke TPH PAcUETe CBOJOB M KYIIOJIOB U3
’KapPOCTOMKOro OETOHA MPUHHUMAIOT 1O Tabja. 12 B 3aBUCUMOCTH OT TeMIEpaTypbl U JAJIUTEIBHOCTH €
BO3JICHCTBUSL.

KoadduimeHT ynpyrocta V, XxapakTepU3yIOIUI yIPYromiacTHIecKoe COCTOSHIE OCTOHA CxKATOM
30HBI IPH pacyere nedopMalyii ¥ 3aKIaHbIX JeTalei, - 1o Tadi. 13 B 3aBUCHMOCTH OT TeMIepaTyphl
U IIUTENBHOCTHU €€ BO3ACUCTBHSL.

Tabmuma 11
Howmepa HauaneHble Mogyu ynpyrocTr 6€ToHa IpH CXKaTHH M PACTSDKCHUHU TPUHUMAIOT
COCTaBOB paBHI)IMI/I Eb' 103 HpI/I KJIaCcce 66TOHa 10 HpO‘{HOCTI/I Ha CXXAaTuc
66&%*}‘;_‘;‘0 Bl |B1.5| B2 B2.5/B3,5| B5 |B7,5| B10 |B12.,5/B15|/B20|B25 B30|B35|B40 B45 B50
1-3,6,7,13,) - | - | - |85|95/13,0/16,0/ 19,0 21,0 |23,0/27,0{30,032,534,5| 36 |37,5| 39
20, 21 86,5/96,9|133 163 | 194 | 214 235 |275|306 331|352 367382398
€CTECTBCHHO
Tro
TBEPACHUS
1-3,6,7,20,, - | - | - |80)8511,5/145|16,0| 19,0 |20,5/24,0/27,0{29,031,0|32,534,0(35,0
21 82 |86,7|117 148 | 163 | 194 209|245 275 296|316 332|347 357
MOJBEPTHYT
oro
TEIUIOBOH
00paboTke
npu
aTMoc(epHO
M OABJICHUHA
31,32*  |3740 43|45 |50 - | - | - | - [ |-
38 40,844,0145,9|51,0

25, 27, 32,/42|45/48|50 /55|63 - - -
34, 35, 37** |43,0 45,9|49,0/51,0|56,1 64,2
22, 24, 26,/43|46/49/55/61/69]/79 87| -




28, 30, 32,/44,0147,0|49,7/56,1|62,3|70,7/81,1| 88,7

33, 36***

24,30*** | - | - 158/65/72/82/94 103 - | - | - | - |- | -|-|-]|-
59 166,3|73,4/83,8/95,4/100,5

23,29 - - |723/80/190 100115125132 140/ - | - | - | - | - | - | -
75 181,6/91,8/102|117 | 127 | 135 |143

4,8,9 - | - /808698 112/130 140|147 155/ - | - | - | - | - | - | -
81,6/ 88 /100|114 /133 | 143 | 150 |158

5,10-12,14- - | - 110,0110,5/11,5/13,0/114,5/16,0 | 17,0 18,0119,5/21,022,0[230 - | - | -

19 102|107 118 133|148 | 163 | 173 |184/199|214 224|235

ITpumeuanue. Hax ueproii ykazansl 3HaueHus B Mlla, a oz yepToif - Kkre/em?.
* D900; ** D1000; *** D1100; **** D1200-1400.

Tab6muma 12
Howmepa Koaddunment ynpyroctu V. 0OBIYHOTO H XKaPOCTOUKOTO
coctaBoB OeToHa | Pacuer Ha HarpeB 0eToHOB MpH TeMIieparype oetona, °C
mo Tabi. 9 50 70 | 100 | 200 | 300 | 600 | 700 | 900 | 1000
1-3 KpaTtkoBpeMeHHBIH 0,85| 0,65 /0,70 0,70 | 0,65 | - - - -
JmaTenbHbIN 0,30 | 0,25 10,25| 0,25 | 0,20
6, 10,11, 24 |KpaTKOBpeMEHHBIIH 0,85 0,80 0,80 0,75 0,70 |0,53| 0,32 | 0,15 | 0,05
JlaTenbHbIH 0,28 | 0,24 10,24 0,22 | 0,21 | 0,07 | 0,03 | 0,01 -
4,5,7,8,9, 23 |[KparkoBpeMeHHBIH 0,80 | 0,70 [0,80| 0,70 | 0,65 | 0,50 - - -
JlmuTensHbIH 0,26 | 0,22 |0,22| 0,21 | 0,20 | 0,06
12-18, 29,30 |KparkoBpeMeHHbIi 0,70| 0,70 /10,70 0,65 | 0,50 {0,35| 0,30 | 0,10 -
J M TensHBIH 0,24 | 0,20 |10,20| 0,20 | 0,06 | 0,02 - -
19-21 KpartkoBpeMeHHBIi 0,85| 0,80 /0,75| 0,60 | 0,55(/045| 0,35 | 0,20 | 0,15
JmuTensHbIiH 0,35| 0,30 |0,27| 0,25 | 0,23 | 0,03 | 0,02 | 0,01 -

Tpumeuanus: 1. Hax yeproii npuseeH kodduipeHt ynpyroctd Vo OOBIYHOTO H KapOCTOMKOro GETOHOB JUIS
KPaTKOBPEMEHHOTO HArpeBa, 0] Y4epTOH - IS JUTUTEIBHOTO HarpeBa.

2. B tabnuie maHbl 3HaYeHuss V IS KPATKOBPEMEHHOTO HArpeBa MpH moabseMe Temiepatypbl Ha 10 °C/u u
6onee. [Ipu noxbeme Temneparypsl MeHee yeM Ha 10 °C/y 3nauenus V. =a - 0,075 (¢ - b) (10 - v), tne au b -
3HaueHus1 Kodadpuurenta V mpu KpaTKOBPEMEHHOM U ITUTEILHOM Harpese; V - CKOPOCTh MOABEMA TEMIIEPATyPHI,
°C/u.

3. Koadduiment V mi1st mpoMeKyTOUHBIX 3HAYEHHH TEMIIEPATYp OMPENEISIETCS 10 HHTEPIIOJISAINH.

4. Ilpu mgnurensHoM HarpeBe 50-200 °C u cpenHell OTHOCHUTEIBHON BIaXHOCTH Bo3ayxa 10 40 % 3HaueHue
koo dunuenra V =0,2.

5. Ilpu ATHTENBHOM HarpeBe W YBIaKHEHHH OeToHa cocTaBoB Ne 1-3 3Havenus kodpduimenta V yMHOXAIOT
Ha 0,5.

6. Tlpu IBYXOCHOM HANpPSIKEHHOM COCTOSHWH 3HadeHune kKoddduuumenta V yMmHOKaeTcs Ha 1,2, HO OHO He
JOJDKHO TpeBbImaTh 0,85.

7. Tlpu HaM4uK B BJIEMEHTE CKaTOM apMatypsl ¢ ' > 0,7 % 3Hauenue koddduiuenta V ymHoxkaercs Ha (1-
0,11 p'), Ho mpuHUMaetcs He mexee 0,5.

Tabmuma 13
Howmepa cocraBos Pacuer Ha Harpes Koaddumment v npu remneparype 6etona, °C
O6eToHa 1o Tabi. 9 50 70 | 100 | 200 300 500 700 900
1-3 KparkoBpemennblit 045 10,40 045 | 045 | 0,35 - - -
JlmuTenbHbIi 0,15 | 0,15| 0,15 | 0,15 | 0,10
4-11, 23,24  |KpaTKOBpEMCHHBIH 045 043 043 | 0,40 | 0,37 | 0,28 | 0,20 | 0,10
JlATeIbHBIN 0,15 | 0,45| 0,15 | 0,10 | 0,09 | 0,07 | 0,05 | 0,04
12-18, 29, 30 |KpaTkoBpeMEeHHBIIH 0,45 /043|038 | 0,35 | 0,28 | 0,20 | 0,17 | 0,07
JlmuTensHbIiH 0,13 /0,23 | 0,13 | 0,10 | 0,03 | 0,02 - -
19-21 KparkoBpemeHHBIH 0,45 043| 0,40 | 0,33 | 0,30 | 0,25 | 0,20 | 0,15
JmuTensHbIH 0,15 |0,15| 0,23 | 0,23 | 0,10 | 0,03 | 0,03 | 0,02

Tlpumeuanus: 1. Hag yeproit npuBeneH ko3 UIMEHT Vv Ul KPAaTKOBPEMEHHOI0 Harpesa, MO Y4epToil - It




JUTUTEJIFHOTO Harpesa.

2. B Tabmune maHbl 3HAUSHUS V UL KPaTKOBPEMEHHOT'O Harpesa IpH moaseMe Temreparyps! Ha 10 °C/a u
6onee. IIpu mogbeme Temreparypsl MeHee yem Ha 10 °C/u 3nauenue vV = a - 0,075 (@ - b) (10 -v); rneawu b -
3HaueHUs Kod(duUIreHTa V IIPU KPATKOBPEMEHHOM H JUIUTEIFHOM HAarpeBe; V - CKOPOCTh MOJbeMa TeMIIepaTypHl,
°C/u.

3. Koa¢pduuunent vV 11 TpoMeKyTOUHBIX 3HAUCHUH TEMIIEPaTyp ONpeneiseTcs 0 HHTEPIOIALUH.

4. Ipu gmurensHoM HarpeBe 50-200 °C u cpenHell OTHOCHUTEIBHON BIaXXHOCTH Bo3ayxa 1o 40 % 3HaveHme
koo dummenta v = 0,1.

5. IIpn nnuTenb-HOM HarpeBe M yBIa)XKHEHUH OeToHa cocTtaBoB Ne 1-3 3HaueHUst Kod(dunenTa V yMHOXAIOT
Ha 0,5.

2.9. Koaddumment nunHeiHOH TemmeparypHoil nedopmannu OETOHAa O B 3aBUCHMOCTH OT
TEMITEpaTypbl 1 CKOPOCTH MOABEMA TEeMIIEpaTyphI CiIeayeT mpuHUMaTh 1o tabin. 14. Koaddumment oy
OINIpENieTIeH C y4eTOM TEMIIepaTypHOil ycaiaku OeToHa NpH KPAaTKOBPEMEHHOM M JUIMTEIBHOM €To
Harpese. [Ipy HEOOXOIUMOCTH OIpEEICHUs] TEMIIEPATypHOTO PACIIMPEHUs] OETOHA TPU HOBTOPHOM
BO3JICHCTBUM TEMIEpPaTyphl MOCIEC KPaTKOBPEMEHHOTO WM JJIUTEIBHOIO HarpeBa K KO3(QQHUIHUCHTY
JUHEWHOW TeMmepaTypHOHl amedopmammm oy ciexyer npuOaBUTH aOCONIOTHOE 3HAYCHHE
ko3(punreHTa TeMIepaTypHOH ycaiku OETOHA Ogs COOTBETCTBEHHO JUII KPAaTKOBPEMEHHOTO WM
JJIATEJIIBHOI'O Harpena.

Koadpdumment remnepaTypHoit ycagku 0eToHA Ol IPUHUMAIOT 10 Tabu. 15.

Tabmuma 14
HoMepa cocTasos Koadpunment JIHHG_:?IHOI‘?I Tj:Mr[epaTypHof/i ,ue(bog)Maum/I
6eTOHA 110 126, 9 Pacuer Ha Harpes OeroHa oy 107 rpan.” npu temmnepatype, °C
50 100 200 | 300 | 500 | 700 | 900 | 1100
1 KparkoBpemennsiii | 10,0 10,0 9,5 9,0 - - - -
JlmuTenpHbII 4,0 45 7,2 75
2,6 KpatkoBpemeHHBIH 9,0 9,0 8,0 7,0 6,0 5,0 - -
JlmuTenbHbIN 3,0 35 5,7 55 - -
3,7 KparkoBpemeHnnblit 85 85 75 70 55 45 4,0 3.0
JmrTensHbIH 2,5 3,0 52 5,5 - - - -
8 KparkoBpeMeHHBIi 9.0 9,0 8,0 70 | 6,0 6,0 - -
JmrTensHbIH 2,0 3,0 54 53 5,0 5,0
4,5, 9-11, 23, 24, |[KpaTkoBpeMeHHbIi 8,5 85 75 70 | 55 45 4.0 3.0
25 JlmuTenpHbIH 15 2,5 49 53 45 3,5 3,1 2,0
12-18, 27, 29, 30 |KpaTkoBpeMEHHBII 50 50 55 60 | 7.0 6,5 6,0 50
JmuTenpHbIi -4,0 0 3,0 4.3 6,0 5,8 5,4 45
19-21 KpatkoBpemeHHBII 8,0 8,0 7.0 65 | 556 45 4.0 35
JmuTenpHbIi 3,0 45 53 52 4.7 3,6 3,1 2,6
22 KparkoBpemeHHbIH 4,0 4,0 35 30 | 20 10 - -
JmuTenpHbIi -3,0 0 1,5 1,5 1,0 0
26 KpaTtkoBpeMeHHBIH 43 43 3.8 33 | 32 24 16 0,8
JlmuTenbHbIN -0,7 0,3 1,8 2,0 2,2 1,4 0,6 -0,7
28 KparkoBpemeHnublit 50 50 55 50 7,0 6,8 6,6 -
JlmuTenbHbII -4,0 0 3,1 3,3 6,0 6,1 5,9
31, 32 KparkoBpemeHnublit 12 12 13 10 | -1,2 | 07 0,8 -
JrTensHbIH -7.,8 -3,8 -1,1 0,7 | -0,2 0 0,1
33 KparkoBpemennsiii | -3,0 -3.0 -35 | 45| -30 | -28 | -35 | 4,7
JlmuTensHbIH -8,0 -6,5 -53 | 58| 45 | -3,7 | -45 | -5,7
34, 35 KpaTtkoBpemeHHBII 55 55 45 33 | 32 24 16 0.8
JmuTensHbIH 0,5 2,5 15 2,0 2,6 15 06 | -0,2
36, 37 KparkoBpemMeHHBII 2.0 2.0 15 10 | 0,6 04 | -37  -86
JmuTensHbIH -3,0 -1,5 -08 | -0,7| -1,2 | -05 | -46 | -95

Ipumevanus: 1.

Hap geproii npuBenen koadduipeHT TuHEHHON TemMmepaTypHOl aAedopManiu OeTOHA Oy -

10 rpan.™ A KPaTKOBPEMEHHOrO HArpeBa, TOJ] YePTOH - VIS JUTHTE/IHHOTO HATPEBa.

2. 3HayeHHE KOAPQUIIUCHTA Oy ATIsI KPATKOBPEMEHHOTO HarpeBa JAaHo Mpu Hogkeme TemrepaTypsl Ha 10 °C/a
u Oonee. Iy KpaTKOBPEMEHHOTO HarpeBa MpH MOAbEME TemrepaTypbl MeHee yeM Ha 10 °C/4 OT 3HAUCHHS Oly
cienyer otasars 0,075 (a - b) (10 - v), roe @ u b - 3HaueHust KO3QPUIMESHTOB Oy IPH KPATKOBPEMEHHOM H
JUTITEJIFHOM HarpeBe; v - CKOPOCTh MoJbeMa TeMieparypsl, °C/ua.



3. KoadduiueHT oLy 1S MPOMEXYTOUHBIX 3HAUCHUH TeMIepaTyphl OLPEAENACTCS HHTEPIOISALMCH.
4. JIns OGeronoB coctaBa Ne 1 ¢ kapOOHAaTHBIM IEOHEM (IOJOMHT, H3BECTHAK) KOIPQPHUIUCHT Olpy
yBemmumBaercs Ha 1-10° rpax. ™.

Tabnuna 15
Howmepa Koa¢hunueHT TeMnepaTypHol ycaaky 6eToHa oOles 10 rpan.™
coctaBoB OeroHa | Pacyer Ha HarpeB npu Temmneparype, °C
o Tab. 9 50 100 200 300 | 500 700 900 | 1100
1-4 Kpatkoepemennsiii | 0,0 0,0 0,7 10 - - - -
JmaTenbHbIN 6,0 55 3,0 2,5
5-11, 23, 24, 25 |Kpatkospemennsrii | 0,0 0,5 0,9 11 15 14 2,3 3,2
JlmuTensHbIH 7,0 6,5 3,5 2,8 2,5 2,4 3,2 4.2
12-18, 27, 29, 30 |KpatkoBpemenssrii | 2,0 3,0 2,5 2,0 13 1,0 0,8 0,7
J M TensHbIH 11,0 8,0 5,0 3,7 2,3 1,7 1,4 1,2
19-21 KpartkoBpemennsiii | 0,5 2.0 15 13 14 16 2.1 2.3
JIMTenpHBIH 55 55 3,2 2,6 2,2 2,5 3,0 3,2
22 KpartkoBpemennsiii | 4,0 50 4,7 4.2 3.7 3.6 - -
JlmuTenbHbIi 11,0 9,0 6,7 57 4,7 4,6
26 KpatkoBpemennsiii | 6,6 7,6 71 71 55 43 5,0 6,0
JmuTenpHbIH 116 | 116 9,1 8,4 6,5 53 6,0 7,0
28 KparkoBpemennsiii | 4,0 5,0 4.6 41 13 1,2 1.0 -
JmuTenpHbIH 13,0 | 10,0 7,0 5,8 2,3 19 1,7
31, 32 KpatkoBpemennsnii | 3,0 4,0 3,6 3.1 0,3 0,2 0,0 -
JmaTenbHbIN 12,0 9,0 6,0 4,8 1,3 0,9 0,7
33 Kparkospemennsiii | 10,6 | 120 | 115 | 11,3 | 10,7 | 99 | 104 | 107
JlaTenbHbIH 155 | 155 | 133 | 126 | 12,2 | 10,8 | 11,4 | 11,7
34, 35 KpaTtxoBpemennsnii | 6,3 7,8 7,3 7,1 55 4,3 5,0 52
JlmuTenbHbIN 11,3 10,8 10,3 8,4 6,1 52 6,0 6,2
36, 37 KpatxoBpemennsnii | 1,7 3.2 3,0 4.8 50 51 93 | 143
JlaTenbHbIH 6,7 6,7 53 51 6,8 6,0 10,2 | 15,2

Hpumeuanus: 1. Hax weproii npusenen kod(bQUIHEHT TeMIepaTypHOil ycaaku 6etoHa og10° rpag.™ mis
KPaTKOBPEMEHHOTO HArpeBa, 0] Y4epTOH - IS JUTUTEIBHOTO HarpeBa.

2. 3HayeHue KOIPQUITUCHTA Ol T KPATKOBPEMEHHOTO HArpeBa JIaHO MpHU NoabeMe Temmepatypbl Ha 10 °C/ua
u Oonee. [y KpaTKOBPEMEHHOTO HarpeBa IpH MogbeMe TeMiepaTypsl MeHee 4eM Ha 10 °C/4 K 3HAUCHHIO Ol
cnenyer npubasuts 0,075 (b - @) (10 - v), rme a u b - 3HaueHHs KOIDPUIUEHTOB Olcs VTSI KPATKOBPEMEHHOT'O U
JUTUTEJIHOTO HarpeBa; v - CKOPOCTh MogbeMa TeMiepatypsl, °C.

3. KoahpumueHT olgs 17151 IPOMEKYTOUHBIX 3HAUSHUIT TEMIIEPaTyp ONpeaessieTcss HHTEPIIOSIHei.

4. 3nauenus KodpdunreHTa o MPUHUMAIOT CO 3HAKOM MHUHYC.

Koapdurment TemnepaTypHoOii ycaku 6€TOHa IPUHST:

IpH KPaTKOBPEMEHHOM Harpese AJIs oabeMa Temmepatypsl Ha 10 °C/u u Goree;

IpH JAJIUTEIBHOM HarpeBe - B 3aBUCHMOCTH OT BO3/ICHCTBHSI TEMIIEPATyPhl BO BPEMsI IKCILTy aTalliH.

2.10. Mapky mo cpemHei IIOTHOCTH OSTOHAa €CTECTBEHHOH BIAKHOCTH MPUHUMAIOT MO Tadu. 9.
CpenHIo0 IIIOTHOCTh OETOHA B CyXOM COCTOSHUH Tipu ero Harpese Beimie 100 °C ymenpimaror Ha 150
Kre/me,

CpeIHIOK MIOTHOCTH Kene3o6eTona (mpu p < 3 %) mpurnmarot Ha 100 kre/m® Gombine cpenmeit
TUIOTHOCTH COOTBETCTBYIOIIETO COCTOSIHHSI OETOHA.

2.11. Tlpu pacuere xene300€TOHHBIX KOHCTPYKIIMIT Ha BBIHOCIHMBOCTh, & TAKXKe 110 00pa30BaHHIO
TPELINH IPH MHOTOKPATHO TTOBTOPSIONIEHCS Harpy3Ke B YCIOBHUIX BO3ACHCTBUS Temrmepartyp Boime 50
°C pacyeTHble CONPOTUBIICHHS OOBIYHOIO OETOHAa JOJDKHBI JIOTOJHUTENIBHO YMHOXAaThCsl Ha
K03((PULIMEHT YCIIOBUH ero paboThI Ypyt, IPUHUMAEMBIH 110 Tad1. 16.

[Tpy npUMEHEHUH >XKapOCTOHKOro OeTOHa B JKeJNe300€TOHHBIX KOHCTPYKLMSX, ITOJBEPraloInXcs
BO3ZICHCTBUIO BBICOKMX TEMIEpaTyp M MHOTOKPATHO MOBTOPAIOLICHCS Harpy3kd, pacueTHbIe
COIIPOTHUBIICHHSI OETOHA JOJIKHBI OBITH CIIEIMAIEHO 0OOCHOBAHBI.




Tabmuma 16

KoadduimeHT ycnopuii paboThl 0OBIYHOTO OETOHA Yp1 IPH
Temneparypa 6erona, °C MHOTOKpAaTHO NMOBTOPSIONIEHCS HAarpy3Ke
0e3 yBIaKHEHHH C NIEPEMEHHBIM YBJIQ)KHEHUEM U BBICHIXaHUEM
50 0,8 0,7
70 0,6 0,5
90 0,4 0,3
110 0,3 0,2

Ipumeuanue. BeTHINHBI Ypy; IUIs1 TPOMEKYTOUHBIX 3HAYCHHI TEMIIEPATYP ONPEACISIOTCS 0 HHTEPIIONALNH.
APMATYPA

2.12. Jlns apMHpOBaHHUSI IKeNIe300€TOHHBIX KOHCTPYKLMI, paOOTAIOUIMX TIpU BO3ICHCTBHU
MOBBILICHHO! U BHICOKOW TeMIIepaTyp, apMarypa JoJbkHa npuHuMathes o CHull 2.03.01-84.

Jlist sxene300eTOHHBIX KOHCTPYKITHH U3 jKapOCTONKOro OeToHa MpH Harpese apMmarypsl Beiiie 400
°C pekoMeHyeTcsl IPeAyCMaTPUBATh CTEPIKHEBYIO apMaTypy U IIPOKaT U3:

nerupoBaHHO# ctaym Mapku 30XM o 'OCT 4543-71,

KOPPO3HOHHO-CTOMKHX, JKapOCTOMKHX M KApOIpOYHBIX cTanmedl mapok 12X13, 20X13, 08X17T,
12X18HIT, 20X23H18 n 45X14H14B2M 1o I'OCT 5632-72 u 'OCT 5949-75.

[IpenensHO AOMyCTHUMYIO TeMIlepaTypy NPHMEHEHHUs apMaTypbl W IpOKaTa B JKEIe300€TOHHBIX
KOHCTPYKIUSIX CIIeyeT MPUHUMATh 10 Tabm. 17.

Tabmuma 17
IIpenensHO nomycTuMas Temmeparypa, °C,
IIPUMEHEHMS apMAaTyphl U NIPOKATa, yCTAHOBJICHHBIX
Bup u xiace apMaTypbl, MapKy CTajld U IIPOKaTa B JKEJIe300€ TOHHBIX KOHCTPYKIIHSIX
M0 KOHCTPYKTHBHBIM
O pacyeTy
COO0paKECHUSIM
CrepkHeBast apMarypa KiacCoB: 400 450
A-Tu A-ll
A-III, At-111, A-IlIB, A-1IV, AT-1V, A-V, AT1-V, 450 500
A-VI, At-VI
HeHamnpsraemast 450 -
HampsiraeMast 250 -
IIpoBoouHas apmarypa KiIaccos: 400 450
Bp-I
B-11, Bp-11, K-7, K-19 150 -
B-I - 450
[Mpokar u3 cranu mapok BCr3kn2, BCt3Incs, 400 450
BC13cn5 u BC13nc6
CrepxHeBass apMmarypa M IpOKaT M3 CTald 500 700
MapoK:
30XM, 12X13 u 20X13
20X23H18 550 1000
12X18H9T u 45X14H14B2M u 08X17T 600 800

Ipumeuanus: 1. [Ipu nuxauueckoM HarpeBe MpeaeabHo J0MyCTUMas TeMIepaTypa NIpUMEHEeHUs HanpsAraeMoin
apMaTypbl JOJDKHA TpUHUMAaThes Ha 50 °C HIbKe yKa3aHHOW B TabmuIe.

2. Ilpm MHOTOKpaTHO TOBTOPSIOIIEHCS HArpy3Ke MNpPEAeNbHO MAOMyCTHMas TeMIepaTrypa HpHUMEHEHHs
HarnpsraeMoil apMatypsl He JoipkHa npessimaTth 100 °C u HeHanpsraemoii - 200 °C.

3. IIpu Harpese npoBonoku ki1accoB B-1 u Bp-1 Beiie 250 °C pacueTHble cONPOTUBICHUS CIELyeT IPUHUMATh
Kak Juist apMatypsl kinacca A-I mo CHull 2.03.01-84.

PACUYETHBIE XAPAKTEPUCTUKU APMATYPBI

2.13. PacueTHble CONPOTHBIIEHHS OCHOBHBIX BHJIOB CTEPXKHEBOW M IPOBOJIOYHOM apMarypbl JUis
NpeAEbHBIX COCTOSIHUK IEpBOW W BTOPOH TIpymIl B 3aBUCHMMOCTH OT BHJAa M KJlacca apMarypsbl
npuauMatot no CHull 2.03.01-84.




PacueTHbIe CONPOTUBIIEHUS apMaTyphl U3 )KaPOCTONKOM CTalmu sl IPEeIbHBIX COCTOSIHUN TIEPBOM
W BTOpOW TIpynm IpUHUMAIOT 1o Tabn. 18 u 19, koropble ompeneneHbl IyTeM JIeJICHHs
COOTBETCTBYIOIIMX HOPMAaTHUBHBIX CONPOTHBJICHUH Ha KOA(PQUIMEHT HaJEeKHOCTU IO apMaType Ys,
MPUHUMAEMBIN IS IPeAEIbHBIX COCTOSHUM MO rpynnam:

TIEPBAST .vvvnveeenreriieennenns 1,3

BTOPAS .vvvnveeenreraieennenns 1,0

PacueTHOE CONMPOTHBIEHHE apMaTypbl B COOTBETCTBYIOIIMX CIydasx CIEAyeT YMHOXaThb Ha
k03(¢punment ycnosuit padbots! apmarypsl o CHull 2.03.01-84.

[Ipn pacueTe 351€eMEHTOB KOHCTPYKLHH, MpeAHAa3HAYCHHBIX IS paOOTHI B YCIOBHUSIX BO3JCHCTBHA
MOBBIIIEHHBIX M BBICOKMX TEMIEpaTyp, pacdeTHbIE CONPOTUBIECHHA apMaTypbl HEOOXOANMO
JIOTIOJTHUTEIHHO YMHOXKATh HAa KOY(QQUIIMEHT yCIOBHH pabOTHI apMaTyphl Vs, IPUHIMAEMBIH 11O TaOJI.
20 B 3aBUCHMOCTH OT BEJIMYHMHBI TEMIIEPATYPBl ApMATYPhI U JUINTEIHHOCTH €€ Harpesa.

Tabmuma 18

HopmatuBHBIE COITPOTHBIIEHHS PACTSKEHHUIO Rg, MOAVIIb VIIDYIOCTH

Apmatypa 1 IpOKaT U3 | ¥ pacyeTHbIE CONPOTUBIECHUS PACTIKEHUIO IS HpI/II}szaI}(I)TpgaBHLIM

CTalM MapKH HpEIENbHBIX COCTOSIHHUI BTOPO# rpyIibl R ser, 4 2

MIla (kro/ow?) E, 10" MIla (krc/cm”)
30XM 590 (6000) 21 (210)
12X13 410 (4200) 22 (220)
20X13 440 (4500) 22 (220)
20X23H18 195 (2000) 20 (200)
12X18HI9T u 08X17T 195 (2000) 20 (200)
45X14H14B2M 315 (3200) 20 (200)

Tab6muma 19

PacdeTHbIe COMPOTHBIICHUS apPMATYPhI TSI TIPEIETBHBIX COCTOSHUIH
nepsoii rpymmsl, MITa (krc/cm®)

Apmarypa 1 IpoKat u3

PACTSDKCHHIO
CTaH Mapi . MOTIEPEYHOMN (XOMYTOB M OTOTHYTBIX CKATHIO Ry
NPOJIOIBHON R N
crepkHei) Ry
30XM 450 (4600) - 400 (4000)
12X13 325 (3300) 260 (2650) 325 (3300)
20X13 345 (3500) 275 (2800) 345 (3500)
20X23H18 150 (1550) 120 (1250) 150 (1550)
12X18HI9T u 08X17T 150 (1550) 120 (1250) 150 (1550)
45X14H14B2M 245 (2500) 195 (2000) 245 (2500)
Ta6nuna 20
Bun u kmace Koadunmentsr ycnosuit paboThI apMaTypsl Vs,
apMarypal, JIUHEHHOTO TEMIIEPATyPHOTO PACIIAPECHUS
MapKH L bdumment  Pacuer Ha Harpes apMaTypbl Og U s IpH TEMIIepaType ee
JKapOCTOMKOH Harpesa, °C
apMaTypsl 1 50-
npokara 100 200 | 300 | 400 | 450 | 500 | 550 | 600
A-1, A-1l, KparkoBpemennsii | 1,00 0,95 10,90|0,85| 0,75 0,60 | 0,45 0,30
BCr3kn2, JnuTenbHbIH 1,00/ 0,85|0,65/0,35|0,15| - - -
BCr3I'ncs,
BCr3cm5,
BCr3nc6 Vet
Bo-| KparkoBpemennsii | 1,00 0,90 | 0,850,60| 0,45 | 0,25 | 0,12 | 0,05
P JInmuTenbHbIH 1,00/ 0,80 /0,60/0,30(0,10| - - -
B-I1, Bp-II, K- Kparkospemennsriii | 1,00 0,85 0,700,501 0,35 | 0,25 |0,15| 0,10
7, K-19 JInmuTenbHbIH 1,00/ 0,75/0,55/0,25(/0,05| - - -
A-1, A-I1, Bp-l, KparkoBpemennsiii u| 11,5| 12,5 | 13,0 |13,5| 13,6 | 13,7 | 13,8 | 13,9
B-II, Bp-II, K- Olgt JUIMTEIbHBIN
7, K-19,




BCr3cmn2,

BCt3I'mic5,
BCr3cm5,
BCrt3mnc6
A-III, A-I1Is, KparkoBpemennsii (1,00 1,00 |0,95|0,85|0,75| 0,60 | 0,40 | 0,30
A-1V, A-V JnuTenpHbIH 1,00/ 0,90 /0,75/0,40|0,20| - - -
AT-1I1, AT-1V, KpatkoBpemennsiit | 1,00 1,00 |0,900,80| 0,65 | 0,45 | 0,30 | 0,20
At1-V JInmuTenpHbIH 1,00/ 0,850,70/0,35(/0,15| - - -
A-VI Vst KparkoBpemennsiit 1,00 0,85 |0,75|0,65|0,55| 0,45 | 0,30 0,20
JInmuTenpHbIH 1,00/ 0,80 /0,65/0,30(0,10 | - - -
Ar-VI Kparkospemennsriii | 1,00 0,95 |0,85|0,75|0,50 | 0,35 |0,22 | 0,10
JITMTenpHbIH 1,00/ 0,85|0,70/0,35|0,10| - - -
A-III, A-I1Is, KparkoBpemennsrii 1| 12,0 | 13,0 |13,5|14,0| 14,2 | 14,4 | 14,6 | 14,8
A-IV, A-V, A- JUTATEIIbHBIN
VI, At-111, At- Olgt
IV, A1-V, At-
VI
30XM KparkoBpemennsii | 1,00/ 0,90 | 0,85|0,78|0,76 | 0,74 | 0,72| 0,70
Vst JmTenbHbIH 1,00 0,85/0,80/0,25/0,15|0,08 | - -
KparkoBpemennsid u| 9,5 | 10,2 | 10,7 /111,2|11,5|11,8 |12,1 12,4
st JUTUTETBHBIN
12X13,20X13 KparkoBpemennsiit | 1,00 0,95 |0,86|0,80| 0,73 | 0,65 | 0,53 0,40
Vst JInmuTenpHbIH 1,00/ 0,93/0,83/0,70(/0,45 /0,13 | - -
KparkoBpemennsiii | 12,0 | 12,6 | 13,3 | 14,0| 14,3 | 14,7 | 15,0 | 15,3
st IITATENBHBII
20X23H18 Kparkospemennsriii |1,00| 0,97 |0,95/0,92|0,88 | 0,85 |0,81| 0,75
Vst JImMTenpHbIH 1,00/ 0,97 |0,93/0,77|0,50| 0,30 | 0,18 | 0,08
KparkoBpemennsrii u| 10,3 | 11,3 | 12,4 | 13,6 | 14,1 | 14,7 |15,2| 5,.7
st JUTUTENBbHBIN
12X18HIT, KparkoBpemennsiii | 1,00 0,72 | 0,65/0,62| 0,58 | 0,60 | 0,57 | 0,56
08X17T Vst JnuTenpHbIH 1,00/ 0,72 |0,65/0,60| 0,58 | 0,55 |0,50|0,40
KparkoBpemennsid 1| 10,5| 11,1 (11,4 /11,6 11,8 | 12,0 | 12,2 12,4
st JUTUTEITBHBIN
45X14H14B2M KparkoBpemennsii | 1,00 0,86 | 0,78|0,72| 0,68 | 0,64 | 0,60 | 0,56
Vst JnutenpHbIH 1,00/ 0,86 | 0,78 0,70| 0,63 | 0,55 | 0,43 | 0,30
KparkoBpemennsid | 10,5| 11,1 (11,4 /11,6 11,8 | 12,0 | 12,2 12,4
st JUTUTEITbHBIH
A-1, A-I1, A-lII, KparkoBpemennsiii u| 1,00 | 0,90 | 0,88 10,83 | 0,80 | 0,78 | 0,75 0,73
A-1V, A-V, A- JUTUTETHHBINA
VI, Bp-1, Bp-II,
B-II, K-7, K-19,
BCr3kn2,
BCt3I'mic5,
BCr3cm5,
BCr3mc6, Bs
30XM, 12X13,
20X13,
20X23H18,
12X18H9T,
08X17T,
45X14H14B2M
At-111, At-11IB, Kparkospemennsiii u| 1,00 | 0,96 | 0,92 /0,85| 0,78 | 0,71 | 0,55 | 0,40
AT-1V, AT-V B JUITATEIbHBIN

IIpumeuanus: 1.

3HAYEHHIO, YMHO)KEHHOMY Ha 10°® rpa/:x.'l.
2. Ilpu pacuete Ha JUIUTEIBHBIA HATPEB HECYLIMX KOHCTPYKLHM, CPOK CIIy>KOBI KOTOPBIM HE MPEBBIIIAET S5 JIET,
k03 dUILMEHT Yg caemyeT yBenuuuTh Ha 20 %, IpPHU 3TOM €ro 3HAYCHHE AOKHO ObITh HE Oosee, 4eM IpH
KPaTKOBPEMEHHOM Harpese.
3. KoadduiueHTs! Yy, Olst ¥ B UL IPOMEXYTOUHBIX 3HAUCHUH TEMIIEPaTyp ONPEASIIAIOTCS 110 MHTEPIIOJIALHH.

Koadpduiuent aMHEHHOro TeMIepaTypHOro PacIIUpPEHUs apMaTypbl PaBeH YHCIOBOMY




2.14. Moayne ympyroctu apMatypbl Es 1 OCHOBHBIX BHIIOB CTEPXKHEBOH M IPOBOJIOYHOM
apmatypsl npuHuMaercs no CHull 2.03.01-84 u ans apmatypsl ¥ IpokaTa U3 xKapoCTOMKOH cTanu - o
tabn. 18. Koaddurmenr s, yuuTpiBarommili CHIDKEHHE MOJYJsl YIPYTOCTH apMaTypbl IpH Harpese,
JIOJDKEH IPUHUAMATHCS 110 Tabi1. 20 B 3aBUCUMOCTH OT TEMIIEpATyphl apMaTyphl U ITpoKara.

2.15. KoadpuuueHT THHEHHOr0 TeMIepaTypHOro PacIIMpeHus] apMaTyphl O CIeIyeT NPUHUMATh
o tadm. 20.

B xene300eTOHHBIX 3JeMEHTaX, MMEIONINX TPEUIMHBI B PacTSHYTOH 30He cedeHus, KoodduuueHt
TEMIIEPaTYPHOTO PacUIMPEHUs apMaTypbl B OETOHE Olgyy OIPENEISIOT 10 (hOpMyJIe

astm = abt + (ast - abt )(Pa ’ (49)

TJIe Oy, Ogt - KOI(GHUIMEHTHI, TPUHUMAaeMble 110 Tabn. 14 n 20 B 3aBUCHMOCTH OT TEMIIEPaTyphI

HarpeBa 0ETOHA Ha YPOBHE apMaTypbl U HarpeBa apMaTyphbl;

(P, - KO OUIUEHT, IPUHUMAEMBIH 110 Ta0. 21 B 3aBUCUMOCTH OT NPOLIEHTA aDMUPOBAHUSI CEUCHHUS
MIPOJOJLHOM PacTSIHYTOM apMaTypou.

Tabnuma 21
OtHomenue MmoMeHTa M; Iipu pacuere 1o Koadduruenr @, npu npoueHte apMUpOBaHHs
[IPENEIbHOMY COCTOSIHUIO BTOPOU I'PYIIIIBI K CEYEHMsI POJI0JIBHOM apMaTypoi

MOMEHTY M Tipu pacuere 1o mpeaeIbHOMY

. M, 0,2 0,4 0,7 1,0 2.0 u Gonee
COCTOSHHIO TIEPBOi TPYIIIBI v

1,0 09 | 095 | 1,00 | 1,00 1,00

0,7 0,75 | 090 | 095 | 1,00 1,00

0,5 055 | 080 | 090 | 0,95 1,00

0,2 0,20 | 055 | 0,70 | 0,80 0,95
Ml

IIpumvedanne. KoaddummeHT ¢, AN MPOMEKYTOUYHBIX 3HAYECHHHA OTHOIICHHS V onpenensiercs o
HUHTEPIOJIAINN.
2.16. Ilpu pacuere Ha BBIHOCIHMBOCTH KEJI€300€TOHHBIX KOHCTPYKIMH, paOOTAIOMNX B YCIIOBHAX

Bo3zeiicTBUs Temneparyp Bbime 50 °C ciemyeT JOMOJIHUTENBHO BBOJUTH KOX(QHUIMEHT ycroBui
pabOTHI apMaTyPHI Ys3, IPUHUMAEMBIH ITPpY TEMIIEpaType HarpeBa apmarypsl, °C:

10 100 .oooiiiiiiiinnn, 1,00
150 i, 0,80
200 . 0,65

J1st IpOMEXyTOUHBIX 3HAUCHHUH TeMITepaTyp K03 (OHUINCHT Ysg; ONPEAEITICTCS 0 HHTESPIIOISIHN.

2.17. Tlpm pacueTe KPHBH3HBI >KEIE300€TOHHBIX JJIEMEHTOB Ha ydYacTKax C TpEIIMHAMH B
pacTSHyTO¥ 30HEe OeTOHA, pabOTAIOIIMX B YCIOBUAX BO3ACHCTBHS BBICOKHMX TEMIICPATyp, HEOOXOIUMO
YUUTBIBATh YNPYTOIJIACTHYECKHE CBOWCTBAa apmatypbl. KoadduimeHnT ympyrocta apmarypsl Vs,
XapaKTePU3YIOLUI yNpPYyromiacTU4eCKue CBOMCTBA PACTAHYTOM apMaryphbl, CleAyeT NPUHUMATh I10
Tab:1. 22 B 3aBUCUMOCTH OT TEMIIEpATypbl apMaTyphbl M JJIMTEILHOCTH HarpeBa.

Tabnuna 22
Temmeparypa apmatypbt, °C Koa(b(bnunefn Vs IPH pacueTe Ha HarpeB §
KPaTKOBPEMEHHBIH JUITMTETHHBIN
50-200 1,0 1,0
300 0,9 0,6
400 0,7 0,3

[Tpumeuanue. KoaduiueHT Vg 171 IpoMexKyTOUHBIX 3HAYCHUIT TeMIIepaTyp MPUHUMAETCS 10 HHTEPIIONALIH.



3. PACYET 3JIEMEHTOB BETOHHBIX U J)KEJTE3OBETOHHbBIX KOHCTPYKIIUM IO
MNPEAEJBbHBIM COCTOSIHUAM ITEPBOU I'PYIIITBI

PACYET BETOHHBIX 9JIEMEHTOB 110 TIPOYHOCTH

3.1. PacueTr mo mpoYHOCTH JIEMEHTOB OETOHHBIX KOHCTPYKIWH, HOABEPTAIONINXCS BO3JECHCTBHIO
TIOBBIIIEHHBIX M BBICOKMX TEMIIEpaTyp, JODKEH IMPOM3BOAWTHCS U CEYEHUH, HOPMAJbHBIX K HX
nponoipHoi ocu, o CHull 2.03.01-84 ¢ ydeToM [OMOIHATENHHBIX TPEOOBAHWI HACTOSIIMX HOPM U
TpaBHIL.

IIpn pacuere OCTOHHBIX AIEMEHTOB Ha MAEHCTBHE CXXHUMAIOIIEH CHIIBI CIIEAyeT Y4YHUTHIBATH
nedopmanuy OT HEpaBHOMEPHOTO HarpeBa 0ETOHA IO BBICOTE CEUCHHUS, ONPEACIAEMBIE 10 YKA3aHUSIM
mn. 1.27-1.31 u 4.16, cyMMHUpysl UX C DKCHEHTPHCUTETOM MPOJONbHON cuibl. Eciu nedopmanuu ot
HarpeBa yMEHBIIAIOT 3KCIIEHTPUCUTET IPOIOJIBHOM CHUJIBI, TO UX HE YUUTHIBAIOT.

BHe].leHTpeHHO CIKaTbI¢ 3JICMEHTHBI

3.2. PacueT BHEIEHTPEHHO CXKaThIX OETOHHBIX AJIEMEHTOB, IOJBEPTaIOIINXCS PABHOMEPHOMY M
HEpaBHOMEPHOMY HarpeBy IO BBICOTE CEUCHHS C TeMIlepaTypoll OeToHa HanboJiee HarpeTo rpaHu 10
400 °C, He00X0IMMO BBIIONHATH U3 ycnoBus ¢opmyist (12) CHull 2.03.01-84, B koTopoM pacdeTHOe
COTPOTHBIIEHUE OeToHa R, cliexyeT MOMONHUTETHHO YMHOXKATh Ha KOX(PQHUINEHT YCIOBHHA padOTHI
6eToHa Yy, IpUBEACHHBIN B Taba. 10, B 3aBHCHMOCTH OT CpeHEH TeMIrepaTypbl O€TOHa CXKaToOW 30HBI
ceuenns. KoapuuneHt o npuHIMaroT paBHbIM 1.

Jlnst 27€eMEHTOB MPSMOYTOJIBHOTO CEYEHHs IUIONIANb CEUEHHs C)KaToi 30HBI OeToHa A, ciexyeT
omnpenessth o Gopmyne (13) CHull 2.03.01-84.

[Ipn HEepaBHOMEPHOM HarpeBe IO BBICOTE CEUCHHS C TeMIlepaTypoll OeToHa Hamboiiee HarpeToi
rpanu 6osnee 400 °C pacuer BHEIEHTPEHHO C)KATBIX 3JEMEHTOB CIIEAYyeT IMPOU3BOAUTH C yUETOM
pa3nuuus MPOYHOCTH OeTOHa MO BbIcOTe ceueHHs. CeueHHe MO BHICOTE Pa3AeisaioT Ha JIBE 4YacTH,
HarpeThIX 10 TeMieparypsl MeHee u oonee 400 °C.

[TpoBepka MPOYHOCTH BHELEHTPEHHO CXKATBIX OETOHHBIX JJIEMEHTOB C YYETOM COINPOTHBICHHS
OeToHa PAcTSIHYTOW 30HBI JIOJDKHA TPOW3BOJAUTHCS M3 ycioBusi dopmyssl (14) CHull 2.03.01-84, B
KOTOPOM PacUeTHOE CONPOTHBJICHUE OeToHa Ryt cienyeT TOMOJHUTENbHO YMHOXKATh Ha Koo duryeHt
yCIIOBUiT pabOTHI OETOHA Yy, MPUHUMaEeMBbIH 1m0 Tabu. 10:

NP HarpeBe CO CTOPOHBI C)XKAaTOM 30HBI - B 3aBHCHUMOCTH OT CpEIHEH TeMmIeparypbl OeToHa
pacTsIHYTOH 30HBI;

IIPY HarpeBe CO CTOPOHBI PACTSIHYTOW 30HHI - B 3aBUCUMOCTH OT TEMITEpaTyphl OETOHA PAaCTSIHYTON
TpaHH.

[Ipn mpoBepke MPOYHOCTH CEYEHHH HEOOXOAMMO YUUTHIBATH HANPSKEHUS! PACTSHKEHHS B OETOHE
Gptt, OIIpenessieMble 1mo (opmyse (32), BrI3BaHHBIC HEMHEHHBIM pacrpeielieHHeM TeMIlepatyp OeToHa
TI0 BBICOTE CEUCHUS SIEMCHTA.

HawuGonpinass Temneparypa OeToHa C)KaTOM 30HBI CEUEHMs 3JIEMEHTOB HE JIOJDKHA IPEBBINIATH
MPECIIbHO JOMYCTUMYIO TEMIIEpaTypy IpUMeHEeHus 0eToHa, ykazanHyo B OCT 20910-82.

Koapdumment n, sxomsmwmii B hopmynst (13) u (14) CHull 2.03.01-84, maxonast mo gopmynam
(19) u (20) Tex »xe HOPM W NpaBWI, IPUHUMAsT MOMEHT MHepIH ceueHHus | paBHBIM |y, KOTOPHI
OMPENEIISIIOT COrNIaCHO TpeboBanusM 1. 1.15.

B dopmyne (22) CHull 2.03.01-84 pacuetHoe conpoTuBieHue 0eToHa Ry ciemyer qOmoTHUTEIBHO
YMHOXaTh Ha KO3(D(UIKMEHT yCIOBHUil paboThl OETOHA Ypi, MPUHUMAaEMbIi 10 Tabu. 10, B 3aBUCHMOCTH
OT TeMIepaTypbl OETOHA B LIEHTPE THXKECTH CEUCHUSI.

Koadpdunuent B B dopmyne (21) CHull 2.03.01-84 ciemyer ompeneniith B 3aBUCHMOCTH OT
TeMIIepaTypbl OETOHA B IIEHTPE TSHKECTH CeYeHUs 1o Tadi. 23.

Tabmuma 23
Howmepa cocTasos GeTona Koaddunumenr B nmpu remneparype 6eroHa, rpaj. C, B HeHTpe TIKECTH
o Tabi. 9 Sal

50 100 200 300 500 700 900
1-3 1,2 1,4 15 2,0 - - -
4-11, 23, 24 1,6 1,6 1,8 1,9 6,7 16,0 -
12-18, 29, 30 1,5 15 2,0 8,0 33,0 - -

19-21 1,2 1,4 15 2,0 16,0 25,0 50,0




Ipumvedanmsa: 1. Kosdpdummenr B and OpoOMEKYyTOUHBIX 3HAUCHHH TEMIIEpaTyp OIpedessieTcss Mo
UHTEPIIOJISINHL.

2. Ecnu temmepatypa 0eToHa B IIEHTPE TSDKECTH BHEIGHTPEHHO CXKATOTO CEYEHHs IPEBBINIACT HaHOOJIBIIYIO
TeMIIepaTypy, Ul KOTOPOH IaHBI YHCIIOBBIC 3HAYEHHS [3, TO JOMYCKACTCS PacueTHOE CEYCHHE NPUHHUMATH C
HETIOJTHOU BBICOTOH, B IIEHTPE TSDKECTH KOTOPOTO TeMIlepaTypa OeTOHa He MPEBHINIaeT HAHOOJBIIYIO BEIHYUHY,
yKa3aHHYIO B Tabnuiie.

H3rudaemMple 3J1eMEHTHI

3.3. HMsrubaemble OCTOHHBIE OJIEMEHTHI, IOJBEPralollUecs BO3JACHCTBHUIO TEMIIEPATYPBI,
JIOITyCKaeTCsl IPUMEHSTh TOJIBKO B CIydae, €CIIM OHHU JIeKaT Ha TPyHTE WM CIIEIHATbHON MOATOTOBKE,
U, B BUJE MCKIIOYECHHUS B JIPYTHX CIy4yasx MPH YCJIOBHH, YTO OHHM PACCUUTHIBAIOTCS HA Harpys3Kky OT
COOCTBEHHOTO Beca M MO HUMH HCKITIOYaeTCs BO3MOXKHOCTh HaX0XK/ICHUS JIF0/Ieil 1 000pyI0BaHusI.

Pacuer m3rnGaempIX OETOHHBIX HJIEMEHTOB JOJDKEH HPOM3BOIUTHCS u3 ycnosus (23) CHull
2.03.01-84, B kotopom kod(h¢unmeHt o s OetoHa coctaBoB Ne 121, 23, 29 (cm. Tabm. 9)
MPUHUMAETCs] paBHBIM 1; pacyeTHOE CONpPOTHUBIICHHE OeToHa Ry cieqyeTr NONMOIHMUTEIBHO YMHOXKATh
Ha Koo durmeHT ycnoBus paboTel OETOHA Y, IPUHUMAEMBII COTJIACHO yKa3aHUsM 1. 3.2.

IIpu 3 TOM HEOOXOAUMO YUUTHIBATh HAIIPSKEHUS PACTSDKEHUS Opy B OETOHE MO yKa3aHUAM II. 3.2.

[Ipn HepaBHOMEpPHOM HarpeBe IO BHICOTE CEUEHHs C TEMIIepaTypoil OeToHa Hambosiee HarpeTou
rpanu Bbime 400 °C mMomeHT comportuBienus cedenns Wy cineayer onpenensats mo gopmyne (16)
CHulI 2.03.01-84, npuHuMas miomajgb, CTaATUYECKHMH MOMEHT U MOMEHT HHEPLUH MPUBEACHHOIO
Ce4eHHMsI 1o yKazaHusam 1. 1.15.

3.4. Pacuer nsmemMeHTOB OETOHHBIX KOHCTPYKIHMH Ha MECTHOE CXaThe (CMATHE) IOJKHBI
npousBoauTs o CHull 2.03.01-84 u nonoaHUTENEHEIM yKa3aHusaM 11. 3.16.

PACYET KEJE3OBETOHHBIX 9JIEMEHTOB I1IO TIPOYHOCTH
Pacyer no npoYHOCTH cedeHUil, HOPMATBbHBIX K IPOJ0JIbHON 0CH 3J1eMEeHTa

3.5. PacueT no npoYHOCTH CEYEHUH, HOPMAIBHBIX K TIPOJIOJIEHON OCH dJIEeMEHTa, IIPH BO3JEHCTBUN
MOBBIIIEHHBIX M BBICOKUX TeMIepaTyp MAokHBI BeIMOAHAT mo CHull 2.03.01-84 ¢ yuerom
JIOTIOJTHUTETHHBIX TpeboBaHmid . 3.6-3.9.

3.6. PacueTHble conporuBieHus 6erona Ry, criexyer npuHNMaTh ¢ ydeToM KoduIreHTa ycinoBui
paboTHI OETOHA Yy, OMIPECIAeMOro mo Tadir. 10:

JUISL SJIEMEHTOB TIPSIMOYTOJIBHOTO M KOJIBIIEBOTO CEUCHHUH, a TaKXKe TaBPOBBIX CEUECHHUH C MOJKOH B
PacCTSHYTOH 30HE - B 3aBHCHMOCTH OT CPEIHEH TeMIepaTypbl O€TOHa CKaTOW 30HBI CEUCHUS;

JUIsl IBYTaBPOBBIX M TaBPOBBIX CEYEHHUM € MOJKOM B CXATOM 30HE - B 3aBUCUMOCTH OT CpEeAHEH
TEMIIepaTypbl OETOHA OTAEIBHO C)KATOI 30HBI pedpa M CIKAThIX CBECOB ITOJIKH.

CpenHioo TemIiepatypy O€TOHa C)KaTOW 30HBI MPSIMOYTONBHBIX CeUeHHH IpH & > &g HOmycKaeTcs
OPUHAMATh TI0 TeMmIepatrype OeTOHa, pacrmojoKeHHOro Ha paccrosiaud 0,2 hy OT ckaToi rpaHu
ceuenns. Ecim X = &g hy mim ceyenue monHOCTBIO Ckato (X = h), koadduiment ycaoBuii paboTs!
OeToHa Yy AOMyCKaeTCs MPUHMMATh B 3aBHCHMOCTH OT TEMIIEPaTypbl OETOHA, PACIOJIOKEHHOTO Ha
paccrosiiuu 0,5X OT CXKaTON rpaHHu CEYCHUSL.

[Tpu pacyere Ha Harpy3Ky HamOoJIbIIas TeMIepaTypa OETOHa C)KAaTOW 30HBI CEUCHHS DIIEMEHTa He
JIOJDKHA TPEBBIIIATh MPEACIbHO TOMYCTUMOW TeMIIepaTypbl IpUMeHeHus: 0eTtoHa, ykazannoi B 'OCT
20910-82. [Moska, pacronoxeHHasi B pacTsSHYTOI 30He, B pacueTe HE yYUTHIBACTCS.

PacuerHbie compoTuBieHust apMmatypsl Rs u Rg cienyer mpuHuMare ¢ ydetoMm Kod(pduIMeHTa
ycnoBUl paboThl apMatypsl Vg, OmpenenseMoro mo Tabm. 20 B 3aBUCUMOCTH OT TEMIIEPATypPhl
COOTBETCTBYIOIIEH apMaTyphl. [Ipu aTOM Temmneparypa apMaTypsl HE JIOJDKHA MPEBBINIATH MPEAETBHO
JIONTYCTHMOH TEMIIepaTyphl IPUMEHEHHSI apMaTyphl, yCTaHABINBAaeMOM 110 pacyety (cM. Tabum. 17).

3.7. Ilpu ompe/eNieHUH TPAHUYHOTO 3HAUCHHS OTHOCUTEIBHOM BBICOTHI C)KATON 30HBI O€TOHA &R MO
¢dopmyiie (25) CHull 2.03.01-84 BennmunHy @ ciienyeTr BBIYUCIATH 1O (opmyiie (26) Tex ke HOPM U
MpaBWI, IPUHUMAS KOA((UIIUEHT O paBHBIM JIsl O0eTOHA COCTaBOB (CM. TadI. 9):

Ne 1-3, 6, 7, 10-15, 19 u 21 - 0,85;

Ne 4,5,8,9,16-18,23 n 29 -0,80.

B ¢dopmyse (25) CHull 2.03.01-84 s sxapocTolikoil apMaTypsl, yKka3aHHOH B Tabm. 19, cnexyer
NPUHHUMATD Gy = Rs. i1 Bcex kitaccoB apMaTypbl KO3 QUIMEHT yCIoBuil ee paboThl Vst IPUHUMAIOT
1o Tabs1. 20 B 3aBUCHMOCTH OT TEMIIEPATYpbl apMaTyphl.

3.8. Ilpu ompenenennu ycinoBHOW Kputmueckod cuibl N mo ¢opmymne (58) CHull 2.03.01-84
ClIeZlyeT YIUTHIBaTh YKa3aHus miL. 3.2 u 4.4.



[Tpu pacroyioxkeHuH apMaTypbl TOJILKO Y OJHOI M3 rpaHel ceueHwus, Beraucisisi Ng o dopmyste
(58) CHulI 2.03.01-84, npunumator I = 0.

3.9. Ilpu pacyere LEHTPAIBHO PACTSIHYTHIX XKeJe300€TOHHBIX 3JIEMEHTOB, HEPABHOMEPHO HarpeThIX
TI0 BBICOTE CeueHus, mpasas yacts ycnous (60) CHull 2.03.01-84 3amensiercst cyMMoid IpOon3BeAeHUN
IUIOINAAY apMaTypbl, PACIIOJIOKEHHON M0 KaXKJOU U3 CTOPOH CEYEHUs], HA PACUETHOE CONPOTUBICHUE
apMatrypsl Ry W Ko3(hQHUIMEHT YCIOBHH pabOTBl apMaTyphl Ys, NpUHAMaeMbldi 1o Tadm. 20 B
3aBUCHMOCTH OT TEMIIEPATypbl COOTBETCTBYIOIIEH apMaTyphbI.

Pacuer no MNPOYHOCTH ceqelmii, HAKJ/IOHHBIX K l'[pOI[OJ'[l)HOﬁ OCH JIEMEHTa

3.10. PacueT mo mpoYHOCTH CEUEHHA, HAKIIOHHBIX K MPOJOIBHOI OCH 3JI€MEHTa, IPH BO3ACHCTBHH
MOBBIIIEHHBIX U BBICOKMX TEMIIEpAaTyp AOJDKEH IPOW3BOIUTHCS Ha JICHCTBHE IONEPEYHON CHIIBI U
narudatomiero momenta mo CHull 2.03.01-84 ¢ yuetom nononHuTenbHbIX TpeboBanuid m. 3.11-3.15.

Pacuer ceueHmii, HAKJIOHHBIX K NPOAOJILHOM O0CH 3JIEMEHTA, HA eliCTBHE NONEPEYHO CHJIbI

3.11. Ilpu pacuere >xene300€TOHHBIX JJIEMEHTOB C IMONEPEYHON apMmarypoil Ha JelicTBHe
MOMEPEYHON CHJIBI  JIOJDKHO — coOmomatbes  ycnoBue  ¢opmynel  (72) CHull  2.03.01-84,
obecrieynBaroliee MPOYHOCTh 10 HAKIIOHHOW IOJI0Ca MEXIy HAaKIOHHBIMU TpelldHaMu. B popmymnax
(72) m (74) CHull 2.03.01-84 pacuerHoe compoTHBIEHHE OeTOHA R, MOMKHO IOMONHHUTENHEHO
YMHOaThCs Ha KOAQQHUIIMEHT YCIOBUI pabOTHI OETOHA Yy, MPUHUMAEMBIH 110 Tabia. 10 B 3aBUCHMOCTH
OT TeMmIlepaTypsl OeTOHa B IIEHTPE TSHKECTH CeueHHs. [Ipu BBIYMCICHUM KOI(PQHIMEHTA Py MO
¢dopmyne (73) CHull 2.03.01-84 koaddumment o Beraucisaior mo dopmyine (57), B KoTopoi
k03 unmeHTs! Py 1 Bs mpuHUMaIOT 1o Tabi. 10 u 20 B 3aBHCUMOCTH OT MaKCUMAaJIBHOW TEMIIEpaTyphl
xomyToB. B dopmyne (74) CHull 2.03.01-84 xoaddumuent  anst coctaBoB OeToHa (cM. Tadiu. 9)
NPUHAMACTCSL:

Ne 1-3, 6, 7, 10-15, 19-21 - 0,01

Ne4,5,8,9,16-18,23 1 29 - 0,02

3.12. Pacuer eme300€TOHHBIX AIIEMEHTOB C IO MEPEYHONW apMaTypoil Ha JEHCTBHE ITONEPEIHON
CHIIBI JOJDKEH TPOM3BOAUTHECS W3 ycioBus ¢opmynsl (76) CHull 2.03.01-84, obecmeumnBaromiee
MPOYHOCTB 110 HAKJIOHHOH TpelrHe N0 HanboJiee OIIaCHOMY HaKIIOHHOMY CEYESHHIO.

3.13. Ilpu pacueTe Ha JieiicTBHE TTIONEPEYHON CHIIBI AIIEMEHTOB C MONIEPEYHOI apMaTypoOii:

pacdeTHOe CONMPOTHBJICHUE apMaTyphl Ry JOMOTHUTENFHO YMHOXKAIOT Ha KOXPQUIHEHT yCIOBUi
paboTBl apMaTypsl Y, OIPUHAMAaeMBId 10 Tabi. 20 B 3aBUCUMOCTH OT HaWOONBIIEH TeMIIepaTyphl
MOTIEPEYHOI apMaTypbl B pacCMaTpUBaeMOM CEUCHNU;

pacdyeTHOe CONpOTHBJIEHHE OeToHa Ry JOMOJHHUTENFHO YMHOXKAIOT Ha KOI(QQHIMEHT YCIOBHUM
paboThl OETOHA Yy, MPUHHUMAeMbId MO0 Tabm. 10 B 3aBUCHMOCTH OT CpEAHEH TeMmIepaTrypbl OeTOHa
cxaToit 30Hbl. CpeZHIO TeMIepaTypy OeToHa CKaToW 30HBI MPSIMOYTOJILHOTO CEYEHHMs JIOMYCKaeTCs
OIpe/IeNsiTh MO TeMIepaType OeToHa, pacmoiokeHHOro Ha pacctosiauu 0,2 hy oT cxkaToit rpaHu
CEeUCHHSI.

Koapopuuuent @p; mpu cpenHed Temmeparype OETOHa C)KaTOM 30HBI CEUEHHUS CIEAYET
yCTaHaBJIMBATh PABHBIM JUIsl O€TOHA COCTAaBOB (cM. Tabu. 9):

Ne 1-3, 6, 7, 10-15, 19-21:

50-200 °C ..ooovviireeiieeeee e 2,0
800 °C M BBILIE ...coovvvvvvireeeeererveens 5,0
Ne4,5,8,9,16-18,23 u29:

50-200 °C ..ovvieiiieeeeeiee e, 15
800 °C M BBIIIIE ......ccvvvveeeeeeeenrnnnn. 45

Jsa emmiepatyp mexay 200 u 800 °C ko3 GUIHEHT Ppy, OMPEIEITTIOT HHTSPIOISIHEH.

IIpn Bo3pelicTBUM TeMIEpaTypbl, MPEBBIIAIOLICH MNPEAEIBHO JOIYCTUMYIO TEMIIEpaTypy
NPUMEHEHHs] apMaTypbl, YCTAHOBJIEHHOW 1o pacueTy (cM. Tabn. 17), momyckaeTrcs CTaBUTh
MOTIEPEYHYI0 apMaTypy, YKOPOUEHHYIO IO BBICOTE€ CEUEHHs 3JeMeHTa. MHHHUMAaJlbHO OMyCcTHMAst
JUTHHA XOMYTOB JIOJDKHA ObITh He MeHee 2/3 hy (uepr. 4).
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Yept. 4. CxeMa HAKIOHHOTO CEUYEHHUS KeTe300€TOHHOTO 3IEMEHTa ¢ YKOPOUESHHBIMH 110 BBICOTE
CEYEHUsS XOMyTaMU
¢ - IPOEKIIHS PACYCTHOTO HAKIIOHHOTO CEUSHHsI AIIEMEHTA BBICOTOM No; C; - MPOEKIHs pacYeTHOTO
HAKJIOHHOTO CEUCHHsI DIIEMEHTA C YCIOBHO YKOPOUYCHHOIT BeicoTOM hy = h,, + a

Bemnunna nonepeqﬂoﬁ CUJIbl, BOCIIpUHHMACMAsA YKOPOYCHHBIMHU XOMYTaMH U OETOHOM B
HaKJIOHHOM CCYCHHH, BBIYUCIIACTCA 110 (1)0pMyJIe
(h, —h,) (50)

stb = 2‘\/¢b2 (1+ Py + @, ) Rbtynbhoqsw it T ;

1+¢. +@ )R 7 .bh?
co %2( 2 (Dn) WA <2h, | (51)

qSW

rie Qs - Haxomar mo dopmyine (81) CHull 2.03.01-84, B kotopoit Ry, yMHOXaercsi Ha
KO3 (PUIMEHT Y, MPUHUMAEMbIii 1o Tabi. 20 B 3aBUCHMOCTH OT MaKCHMAJILHOH TeMIeparypsl
XOMYTOB.

CeueHne 3J1eMeHTa C YKOPOUCHHON MONEPEeYHON apMaTypoi He0OXOJMMO POBEPHTH M0 (opmyIte
(50) 6e3 BTOpOroO YNCHa MPaBOM YacTH, B KOTOPOH BMecTO hy mpuHHMaeTcst yciioBHast paboyas BBICOTA
cedeHusi m3rubaemMoro snementa Ny, paBHas IJIHHE XOMYTOB M TOJIIMHE 3alUTHOrO CJIOS OEeToHAa y
MeHee Harpetoi rpanu hy = h,, + a (cm. gepr. 4). Tlpu 3TOH TPOBEpKE pacyeTHOE COMPOTHBIICHHE
G6erona Ry crmemyer MOMONHHUTENFHO YMHOXaTh Ha KOX(QQHIMEHT ycinoBuil paboTel OeToHa Yy,
MpUHUMAaeMbIA 1o Tabn. 10 B 3aBUCHMOCTH OT CpefHEH TeMmepaTypsl OeTOHa YCIIOBHO CXKaTOH 30HBI
CEUCHHUsI DJIEMEHTa YKOPOYEHHOIl BBICOTHI, a TeMmIreparypa OeTOHa CXKaTOW 30HBI ONpeneNsieTcs U3
TETJIOTEXHUYECKOTO pacyera JJIEMEHTa JICHCTBUTENBHOW BBICOTHI. 32 PACUETHYIO MOMNEPEUHYIO CHITY
MPUHUMACTCS HAUMEHbIIAs BEJIUYMHA, MOJydeHHas u3 pacdera mo ¢opmyre (50) mist saeMeHTta ¢
OOBIYHOM U YCIIOBHOH BBICOTOH.

3.14. Tlpu pacuere Ha JCHUCTBHE MOMEPEYHON CHJIBI M3rH0ACMBIX 3JICMCHTOB 0€3 MOICPEYHOM
apMmarypsl U3 ycioBusi opmynsl (84) M KOpoTKMX KoHconed u3 ycnosus (85) CHull 2.03.01-84
pacdeTHble conpoTHBieHHs OeToHa Ry m R, ciiemyer nOmMomHUTENPHO YMHOXATh Ha KOd(QUIIEHT
yCIIOBHiA pabOThI OETOHA COOTBETCTBCHHO Yy U Yy, OmpeneiseMbie o Tabna. 10 B 3aBHCHMOCTH OT
cpenHel TeMreparypsl OeToHa ckaToil 30HbI ceueHus. Koadduimenr ¢y, npu cpenueit remmeparype
OeToHa c)XaTOM 30HBI CEUEHHS IPUHUMAETCSI PABHBIM JUIsl O€TOHa COCTaBOB (cM. Tab. 9):

Ne 1,3, 6,7,10-15, 19-21:

50-200 °C ..oovoiiiiiii e

800 °C u BBIIIIE

Ne 4,5,8,9,16-18, 23 n 29:

50-200 °C ..oviiiiiiii e 1,0

800 °C M BBILE ..oeeevvvvvrrienreeeresirreenss 2,2

Koapoumment ¢p; mpu cpemHeir temrmeparype OETOHA CXKAaTOH 30HBI CEUCHHS YCTAaHABIUBAIOT
PaBHBIM 151 6ETOHOB COCTaBOB (CM. TaoI. 9):

Ne1,3,6,7,10-15, 19-21:

50-200 °C ............. .. 0,6

800 °C u BbIIIE

Ne 4,5,8,9,16-18,23 n 29:

50-200 °C ..ooveiiiiriiie e 04




800 °C M BBIIIE .....coovevvvrieeeeeeeecnrreene 0,9
Ja remmepatyp mexay 200 u 800 °C k03 UIHEHTH Qpg U Qpq IPUHAMAIOT HHTEPIIOIALIUEH.

Pacuer ceqeﬂm”l, HAKJIOHHBIX K ﬂpOIlOJ'leOi('I OCH 3JIEMEHTA, HA aeiicTBUE M3rndamero
MOMEHTA

3.15. Pacuer Ha neiicTBHE U3rMOAIOIIEr0 MOMEHTA JODKEH MPOU3BOIUTHCS U3 ycrmoBuil (88-90)
CHulI 2.03.01-84, B KOTOpBIX pacdyeTHBIE CONPOTUBIICHHS apMaTypsl R 1 Ry, ci1emyer qononmHuTensHO
YMHOXaTh Ha Kod(QuIMeHT yclaoBUi pabOTHI apMarypbel Ys, NpUHEMaeMblii mo Tabm. 20 B
3aBUCHMOCTH OT HauOOJbIIEH TeMIepaTypsl MPOAOJIBLHON apMaTyphl XOMYTOB M OTOTHYTBIX CTEPXKHEH.

Pacuyer Ha MecTHoe elicTBHEe HATPY30K

3.16. Pacuer Ha MecTHOe cxaTue (CMATHE) IJIEMEHTOB 0e3 KOCBEHHOTO apMUpPOBAHMSA JOJKEH
npousBonuThcs w3 ycmoBusa (101) CHull 2.03.01-84. KoadduumeHnt y mpu HEpaBHOMEPHOM
pacrpeieneHl MECTHON Harpy3KH 110/ KOHIIaMH OaJIOK, TPOTOHOB, MEPEMbIUeK JJIsi OETOHA COCTAaBOB
Ne 1 - 21, 23 u 29 (cm. Tabn. 9) npunumaercs paBHeiM 0,75. Ilpu ompenereHUH pacyeTHOTO
conpoTuBieHuss OeToHa cMATHIO Rpjoc 1o Qopmyne (102) CHull 2.03.01-84 pacuerHbIe
conpotuBieHuss OetoHa R, u Ry cieayer AOMONHHUTENBPHO YMHOXKAaTh COOTBETCTBEHHO Ha
KO3 PHUIUEHTHI YCIOBUH pabOThI OCTOHA Yy U Yy, MpUHHMaeMble 1o Taba. 10 B 3aBucumocTu oT
CpeHei TeMrepaTypbl O€TOHA TUIOLIA N CMSATHSL.

3.17. Ilpu pacuere Ha npoxasiuBanue 1o ¢popmynam (107)-(109) CHull 2.03.01-84:

pacdeTHOe CONpOTHBIIEHHE OeToHa Ry clexyeT AOTONHHUTENFHO YMHOXAaTh Ha KOd(QHIHEHT
YCIIOBUI paboThl OETOHA Yy, TPUHAMAaeMBbIi 1Mo Tady. 10 B 3aBUCHMOCTH OT CpeIHEH TeMIlepaTypsbl
OeToHa Ha MPOBEPSIEMOM YIACTKE;

pacdeTHOe COIPOTUBIIEHHE apMaTyphl Ry, CllexyeT MpHHIMATh M0 yKa3aHusM II. 3.13.

KoadpdummeHT o 10mKeH MTPUHUMATBCS i1 0€TOHA COCTaBOB (CM. Tabm. 9):

Ne 1-3, 6, 7, 10-15,19-21- 1,0

Ne4,5,8,9,16-18,23129-0,8

3.18. Ilpu pacuere Ha OTPBIB PACTAHYTOW 30HBI 3neMeHTa u3 yciosus (110) CHull 2.03.01-84
pacdeTHOE CONpPOTHBIICHHE apMaTypel Ry, ClemyeT DONONHUTENbHO YMHOXaThb Ha KOA(QUIHMEHT
yCIOBHI pabOTBl apMaTyphl Yy, NPHHAMaeMblii mo Tabm. 20 B 3aBHCHMOCTH OT HamOoIbIIeH
TeMIepaTypbl JOTIOHUTEIBHON apMaTypsl Agy,.

PACYET KEJE3OBETOHHBIX 9JIEMEHTOB HA BBIHOCJIMBOCTD

3.19. Pacuer xene300eTOHHBIX JIEMEHTOB Ha BEIHOCIMBOCTD MTPU BO3JEHCTBUU TEMIIEPATYP CBBIIIE
50 °C nomwkeH mnpousBoauThcs mo ¢opmynam (120) u (121) CHwull 2.03.01-84 ¢ yuerom
JIOTIOJTHUTEIBHBIX TPEeOOBAHMIA:

pacdeTHble CONpOTHBICHHS OeroHa R, W apmarypsl R /JOMOMHHUTENTPHO YMHOXAIOTCS Ha

K03(h(PUIMEHTHI YCIIOBHI pabOThI OETOHA Ypit M APMATYPHI Ys3, IPHHUMAEMBIE 110 yKa3aHusM . 2.11 n
2.16;

KO3 (PUIMEHT PUBEACHUS apMaTyphl K OCTOHY 01" YMHOXKAIOT HA OTHOIIICHUE & . Koaddurment
b

Bs mpuHMMaroT 1o Tabi. 20 B 3aBUCHMOCTH OT TEMIIEPATyPbl apMaTyphbl;
k03 ¢unyent Py - no tabm. 10 B 3aBUCUMOCTH OT CPEAHEH Temmeparypbl OETOHa CHKaToi 30HBI
CedeHUsl.

4. PACYET DJIEMEHTOB KEJE30BETOHHBIX KOHCTPYKIIUM 11O
MPEJEJIbHBIM COCTOSHUSM BTOPOM I'PYIIIbI

PACYET KEJE3OBETOHHBIX 9JIEMEHTOB 11O OBPA3OBAHUIO TPEIIIUH
Pacuer o o6pa3oBaHHI0 TPELIHH, HOPMAJBHBIX K MPOIOJIbHOI OCH JIEeMEeHTa
4.1. Jlnsa wm3rnGaemblX, pacTSHYTHIX WM BHELEHTPEHHO CXKaThIX »KEJIe300€TOHHBIX 3JIEMEHTOB,
MOJIBEPraroIuXcs BO3JACHCTBUIO MOBBIIIEHHOW M BBICOKON TEMIEpaTypbl, YCUIUS, BOCIPHHUMAEMbIE

CEYCHUSAMH, HOPMAJIHHBIMH K MPOJOJIEHOW OCH, NMpH 00pa30BaHUM TPEIIMH CICAYET ONPEIENATh 110
CHull 2.03.01-84. Ilpu 3TOM pacyeTHOE CONPOTUBIICHHE OeTOHAa Rpyiger CIIEAYET IOMOIHHUTENHHO



YMHOXaTh Ha Ko3((duimeHT ycnoBuil paboThl OETOHA Yy, a MOIYJb ymnpyroctu Oerona E, - Ha
k03 dunment Py. Koadduunentst vy u By npuHuMarorces o Tadn. 10 B 3aBUCUMOCTH OT TEMIIEpaTyphl
6eToHa Ha YpOBHE PACTAHYTOH apMaTypBhI.

4.2. Pacuer >xeye300€TOHHBIX DJIEMEHTOB II0 OOpPa30BaHHMIO TPEIIUH Ha YCHIIUS, BBbI3BaHHbIE
BO3/IEHCTBUEM TEMIIEPATypBl, CIIEAYET IPOBOAUTH NIPHU HArpeBe:

KOT/1a TeMIiepaTypa OeToHa MO BBICOTE AJIEMEHTa MEXIy TPaHsIMHU CEeUeHHUs OTandaeTcs Oojee yem
Ha 30 °C B aJieMeHTaX CTaTUYECKH HEONpPEAEINMBIX KOHCTpyKuuii u 6onee yem Ha 50 °C B aneMeHTax
CTaTUYECKH OIPEAEITUMBIX KOHCTPYKLUH PH KPUBOJIMHEHHOM paclpe/ieIeHHH TeEMIIEPaTyphl;

KOTJa TemIiepaTrypa pacTaHyTol apmarypsl npesbimaer 100 °C B KOHCTPYKIHMSX W3 OOBIYHOTO
6erona un 70 °C B KOHCTPYKIIHAX 3 KAPOCTOUKOTO OETOHA;

IIPU OCTBIBAHHMH IIOCJIE HAarpeBa, KOTAa TeMmIeparypa apMmarypbl npessimana 70 °C B aneMeHTax
CTaTUYECKH HEONPEIETUMBIX KOHCTPYKIIUH.

Pacuer oOpa3zoBaHusl TpEIIMH B 3JIEMEHTaX KOHCTPYKIWH TPOM3BOJUTCS W3 YCIOBHS, YTO
pacTAruBarolye HanpsHDKeHUsl OeToHa, BBI3BaHHBIE paclipe/leIeHHeM TeMIIEpaTyphl, OlpeenseMble 10
¢dopmyne (32), paBHBI WIM MEHbBILIE BEJIMYMHBI PACYETHOTO CONPOTUBIEHHS O€TOHAa Ry ser,
YMHOKEHHOTO JTOTIOJTHUTENHHO Ha KO3 PHUINEHT yCIOBHA paboThl OETOHA Yy, IPUHUMAEMBIH 110 Ta0I.
10 B 3aBHCHUMOCTH OT TeMIIEpaTyphl BOJIOKHA O€TOHA, /I KOTOPOTO ONPENeNsIoTCs HaPsDKEHUS.

4.3. Pacuer ene300€TOHHBIX DJIEMEHTOB, ITOJIBEPTAIOIIUXCS COBMECTHOMY BO3ICHCTBUIO HATPY3KH
W TeMIlepaTypsl, 0 00pa30BaHUIO TPEIIWH JobKeH npousBoauThest o CHwull 2.03.01-84 ¢ yuerom
CIEIYIOUINX YKa3aHUI HAaCTOAIIETO IIHKTA.

B ¢dopmynax (123) u (125) CHull 2.03.01-84 BMecTo Ryt ser BBOIUTCS BBIpaKEHHE (Rt ser Vit - Obit), @
ko3 dunueHT o ompenensercs mo ¢opmyne (57). Koabduiuentsr ycmoBuii paboTsl Yy, Pp 1 Ps
npuHUMaroT 1o Tabna. 10 m 20 B 3aBUCHMOCTH OT TEMIIEpaTypbl OETOHa Ha YpPOBHE DPacTSIHYTOH
apMaTypBl.

Hanpspkennss B OeToHE NpHM HarpeBe OT HEIMHEHHOTO pAacTpeNeNieHHsl TEeMIIEpaTypbl W TIpH
OCTBIBAaHWH OMPEeIIoT 1o popmynam (32) u (34).

IIpu pacduere 3>7I€MEHTOB CTATHUECKH HEONPEAENMMBIX KOHCTpYKmmi mo ¢opmyne (124) CHwull
2.03.01-84 Bmecto M; BBOmmrcsi BeIpakeHume M, + M, 3nauenme momenta M; BEI3BaHHOTO
BO3/IEIICTBHEM TEMIIEPATYPBI, ONPEICISIOT 110 yKa3aHusaM 1. 1.32.

Jomyckaercst HanpsKEHHs, BBI3BAHHBIE BO3ACHCTBUEM TEMIIEPATYPbl, HE YUUTHIBATh, €CIH UX yUET
YBEIMYMBACT TPEIINHOCTOMKOCTD CEUCHHUS.

Ycunue mnpeaBapuTenbHOro o0kaTHs P cleayeT OmpeAeiiaTh € YY4eTOM OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX MOTEPH MPEABAPUTEIILHOTO HAMPSDKEHUS B apMaType 1o ykazanusiM 1. 1.21.

[TpuBeneHHas IUIOMAlb CEUEHUS] HArpeToro anemMeHta Apg B ¢Gopmynax (132) u (134) CHull
2.03.01-84 ompenensercs mo Gopmyie (6).

4.4. MOMEHT CONpOTUBJICHUS IMPUBEJCHHOTO CEUEHMs JUIsI KpaWHEro pacTSHyTOro BOJOKHA C
y4eToM Heynpyrux aedopmaruii 6eToHa Mpy BO3IEHCTBUU TEMIIEPATYpPhI OIIpeesseTcs o popMyJe

W, =[0,292+0,75(y, + 2440x) +0,075(, + 214 ) |bh?, (52)
rac

b, —b)h
}/l:(fbh) f; (53)

2(b; —b)h;
r= (fbh) o (54)
P =$%_h; (55)
‘4:%; (56)
o=5Ps (57)

Ebﬂb

3aeck P - ompeaensoT mo Tadnm. 20 B 3aBUCHMOCTH OT TEMIIEpaTypbl pacTSHYTOH W CXKaTod
apMarypsl;

By - npuaMMaroT no Tabn. 10 B 3aBUCHMOCTH OT TeMIlepaTyphl OETOHa Ha YpOBHE PacTSHYTOW U
CXKaToW apMaTyphbl.

IIpn pacuere 31€MEHTOB C IMOBBIIIEHHOM TOJIIWHON 3alllUTHOIO CJIOS PAacTAHYTOM apmarypbl

a
(6= h > 0,1) xoapunment p; B popmyne (55) ymenbinaercsi Ha BenuuuHy 1 - 2 8.



4.5. Pacuer xeye300€TOHHBIX JJIEMEHTOB 110 OOpa30BaHUIO TPEIMH IIpU BO3/ACHCTBUH
TEMIIEpaTypbl I MHOTOKPATHO MOBTOPSIIOLIEHCS HAarpy3Kku ciiexyeT npoussoauts no CHull 2.03.01-84,
IpU 3TOM pPACYETHOE CONPOTHUBIEHHE OETOHA Rpgr CIIEAYET MJOMOJHHUTENHFHO YMHOXATh Ha
KO3 (QUIMEHT YyCIOBHHA pPa0bOTBI OCTOHA Ypi;, NMPUHAMACMBI MO Tadu. 16 B 3aBHCHMOCTH OT
TeMIIepaTypbl OETOHA Ha YPOBHE PacTSAHYTOW apMaTypbl. MakcnMaibHOE HOPMaJIbHOE pacTsATrHBaloIlee
HampspKeHne B O€TOHe, BBI3BAHHOE HArpy3Koi, MODKHO CYMMHPOBATBCS C PacTATHUBAIOLINM
HaIpsHDKEHUEM OT BO3JCHCTBUS TEMIIEpaTyphl, onpeaessieMbIM 1o popmyite (32).

Pac4yer no 00pa3oBaHNI0 TPEUINH, HAKJIOHHBIX K MPO0JILHOIl OCH 3/1eMeHTa

4.6. Ilpu pacuere o 00pa30BaHUIO TPEIINH, HAKIIOHHBIX K MIPOJIOJIEHONW OCH 3JIEMEHTA, B YCIOBHAX
BO3ICHUCTBUS TeMmepaTypsl npoussoautcs o ¢opmynam (141) u (142) CHull 2.03.01-84, mpu stom
pacueTHble CONPOTUBICHUS OeTOHAa Rper M Rprser MOMKHBI JIOMONHUTENBHO YMHOXKAThCS Ha
KO3 PHUIHUEHTHI YCIOBHHA PabOTHI OETOHA COOTBETCTBEHHO Yht U Yy, IPHHUMaeMbIe 1o Tabi. 10:

I OPAMOYTOJIBHBIX JJIEMCHTOB B 3aBUCHMOCTU OT TEMIIEPATYPBI 6CTOHa B HEHTPEC TAXKCCTU
IMPUBECACHHOI'O CEUYCHUS,

JUISL SJIEMEHTOB JIByTaBPOBOTO M TaBPOBOI'O CEYECHHUH B 3aBHCHMOCTH OT TEMIIEpaTypbl OeToHa B
TUTOCKOCTH ITPUMBIKAHHSI CIKATHIX MOJIOK K CTEHKE.

Koa¢ppunuenr o ciepyer npuHUMATh U1 O€TOHA cOCTaBOB (CM. Tabu. 9):

Ne 1-3, 6, 7, 10-15, 19-21 - 0,01

Ne 4,5,8,9,16-18,23 129 -0,02

4.7. PacdeT 37eMEHTOB 10 00pa30BaHMIO TPEIIUH, HAKJIIOHHBIX K MX IPOJOJIFHOM OCH, Ha AeHCTBUE
MHOTOKPaTHO MOBTOPSIOUIEHCS HAarpy3Kd B YCIOBHSX BO3ACHCTBUS TEMIIEPATyphl —CIIEAYET
npoussoauTs mo CHull 2.03.01-84 ¢ yueToM IOMONHUTENBHBIX yKa3zaHui 0. 4.5 1 4.6.

PACYET KEJE3OBETOHHBIX 3JIEMEHTOB 110 PACKPBITHIO TPELLIMH
Pacuyer no pacKpbITHIO TPELIHH, HOPMAJIBLHBIX K MPOJI0JILHOI 0CH 3JIeMeHTa

4.8. Jlna sxene300eTOHHBIX JIE€MEHTOB U3 OOBIMHOrO O€TOHA IpU TeMieparype apMaTypsl 10 100
°C u3 xapocToiikoro OeToHa mpu Temmeparype apmarypbl 10 70 °C mmMpuHa pacKpbITHS TPELIWH,
HOPMAaJIBHBIX K TIPOJIOJIEHOM OCH DJIEMEHTA &gy I0JDKHA onpeensaThes 1o Gopmyne (144) rmasst CHull
2.03.01-84.

[Ipn Oosee BBICOKMX TeMIEpaTypax apMaTypbl HEOOXOIMMO YUYHUTHIBATH JIOTIOJIHHUTEIHHOE
pacKpbITHE TPEUIMH, BBI3BAHHOE pa3HOCTHIO jaedopManuii OETOHa M apMaTypbl OT BO3JCHCTBHA
105

Temrepatypbl. B aTom ciydae B popmyiy (144) rnaser CHull 2.03.01-84 BmecTo L BBOJUTCSL:

P Harpese

PO .
E +(astm _abt)ts '
sﬁsvs
IIpH OCTBIBAHHWH ITOCJIE HAarpe€Ba
O,
q’l S + acsts ,
E.v

S°S

TJI€ Olstm - OMIPEACTSIOT 1o Gopmyna (49);

Olpt, Olgs - IPUHAMAIOT 110 Ta0M. 14 1 15 B 3aBHCMMOCTH OT TEMITEpaTyphl apMaTyphl U JJTHUTEIEHOCTH
Harpena;

Bs 1 Vs - onpenessitoT o Tabur. 20 1 22 B 3aBUCHMOCTH OT TEMIIEPATyPbl apMaTyphl;

(| IPUHUAMAIOT 10 YKa3aHUsM II. 4.9.

BennunHa G He NOJDKHA MPEBHILATD BEUUUHBI Rgger U1 cTEpkHEBON apMaTypbl U 0,8 Rgeer 1715
MIPOBOJIOYHOM apMaTyphl; MpPU 3TOM Rgger JOMONHUTEIBHO YMHOXAIOT HAa KOI(D(HUIMEHT YCIOBHH
paboTBl apMaTypsl Vs, IPUHUMAaeMbIi 110 Tabs. 20 B 3aBUCMMOCTH OT TeMIepaTypsl apMmarypsl. [Ipu
BHELICHTPEHHOM pacTsDkeHuH ¢ €y < 0,8 hy BO3MOXXHO MOSIBIICHHE TPELIMH HA BCIO BBICOTY CCYCHHSI.

PacyeT o pacKpbITHIO TPEIMH, HAKJIOHHBIX K NMPOJ0JIbHONH 0CH 3JIEeMEHTa
4.9. lllupuHa pacKphITHS TPEIINH, HAKIIOHHBIX K MTPOAOIBHON OCH Olgre, B U3TUOAEMBIX SJIEMEHTAX C

MOMNEePEeYHO apMaTypoil MpH BO3ASHCTBUU TEMIIEPATYpPhbl AOJDKHA ompenesThes mo dopmyine (152)
rmaBel CHulI 2.03.01-84, B xoTopoit Moxyns ynpyroctu 6etona E, u apmarypsr Es ciexyer ymHOXaTh



COOTBETCTBEHHO Ha K03 duuueHtsl Py u s, npuHuMaembie mo Tadbn. 10 u 20 B 3aBUCUMOCTH OT
CpelHE! TeMIIEpaTyphl IOIEPEYHON apMaTyphl.

Koa¢ddunuenr ¢ nppHUMaeTcs paBHBIM [IPU HArpeBe: KpaTKoBpeMeHHOM - 1,0; aiurensHoMm - 1,5.

[Tpu Temneparype XOMyTOB B cepeanHe BBICOTHI ceueHust 6oseB 100 °C B aneMeHTax U3 00BIYHOTO
6erona u 6oiieB 70 °C u3 )xapocTOHKOro O€TOHa HEOOXOAUMO YUUTBIBATH AOTIOJIHUTEILHOE PACKPBITHE
HaKJIOHHBIX TPEIIMH, BBI3BAHHOE PA3HOCTBIO TEMIIEPATYpHBIX aedopMmanuii OeToHa W apMaTypel,
paBHOE

(otst = Olpy) Ty S,

TJIE Olpt U Olgt - KOO(PHUIIUESHTHI TEMIIEpaTYPHBIX AedopMaliuii 0eToHa U apMaTyphl IPU TEMIIEpaType
XOMYTa;

tw - B cepearHe BBICOTHI CEUCHUS;

S- pacCTOSTHHE MEXy XOMyTaMH.

PACYET KEJE3OBETOHHBIX 9JIEMEHTOB I10 3AKPBITUIO TPEIIINH

4.10. Pacuet xene300eTOHHBIX 3JIEMEHTOB IO 3aKPBHITHIO TPEUIHMH IPU BO3JEHCTBUN TeMIepaTyphl
npousBoaT no CHull 2.03.01-84, mpu sToM:

pacdeTHOe CONMPOTHUBJICHUE apMaTyphl Rger CIEAYET JOMOIHUTENFHO YMHOXKATh Ha KO3 duuueHt
ycrmoBuii paboOTBl apMaTypel Yy, HpPUHUMaeMblii mo Tabn. 20 B 3aBUCHMOCTH OT TEMIIEPaTypHI
apMarypsl;

yCWIHMe TMpeaBapuTelbHOro o0katus P J0MKHO TPUHUMATBCS C  yYeTOM OCHOBHBIX H
JIOTIOJTHUTEIBHBIX MOTEPH MTPEABAPUTEIILHOTO HANPSDKEHUS B apMaType o ykazaHusiM 1. 1.21.

HanpspkeHnst pacTsDkeHHsT B apMaType U CKaTusl B OETOHE JOJDKHBI ONPEAENSATHCS OT JeHCTBHS
TOCTOSIHHBIX, JUIMTENIBHBIX W KPaTKOBPEMEHHBIX HArpy3oK ¥ YCHWJIMA OT IUIMTENBHOTO U
KPaTKOBPEMEHHOT'O Harpesa.

PACYET DJIEMEHTOB KEJIE30BETOHHBIX KOHCTPYKLIMI ITO
JED®OPMALMSIM

4.11. Jlebopmamnmu (mporuObl, yIjiabl MOBOPOTA) DJIEMEHTOB JKEJIC300€TOHHBIX KOHCTPYKIIHH,
MOJIBEPTaIOIIMXCsI BO3/ICHCTBHUIO MOBBIIICHHBIX U BBICOKHX TEMIIEPATYP, HOIDKHBI BhrucisaTh no CHull
2.03.01-84 ¢ yueToM AOMONHHUTENBHBIX TpeOoBaHui mil. 4.12 - 4.16.

OnpeneieHne KPUBU3HBI 7KeJj1e300€TOHHBIX 3JIeMEHTOB HA yYacTKax 0e3 TPelluH B
PACTSIHYTOi1 30He

4.12. Onpenenenne BEJINYMHBI KPUBU3HBI M3THOAEMBIX, BHEIICHTPEHHO CXKaThIX W BHEIIEHTPEHHO
pacTsHyTHIX 37eMeHTOoB 1o (opmymam (155) - (159) CHull 2.03.01-84 nHa ywacTkax, rae He
00pa3yroTcsl TPEIIMHEI, HOPMAaJbHBIE K IPOJOJIBHON OCH 3JIEMEHTa, CIEAYeT NMPOH3BOJUTH C YUETOM
CIEeNYIOUINX yKa3aHUM.

[Tpu onpeneneHny KPUBU3HEI (1) u (1] no ¢popmyne (156) CHull 2.03.01-84:
r 1 r 2

KO3()(HUIMEHT @py, YUUTHIBAIOIINI BIMSHHUE JUIMTEIBHOW ITONI3ydecTH OETOHa, NpH pacueTe Ha
JUTATENEHBIA HArpeB MIPUHUMAIOT 110 Ta0JI. 24 B 3aBICHMOCTH OT BH/Ia OETOHA U CPETHEH TeMIepaTyphl
OeToHa cxaToii 30HBI cedeHus (cM. 1. 4.13);

KOX(PPHUIHEHT (Pp; TPUHUMAIOT 110 YKa3aHUsAM 1. 1.15;

MOMEHT HMHEPIIMHU TPUBEIECHHOTO CEUEHUS lq OMpeAenstoT mo ykazaHusMm 1. 1.15, mpuHumas B
¢dopmyinie (1) 3HaueHuss V IS KpaTKOBPEMEHHOTO HAarpeBa B 3aBHCHMOCTH OT CKOPOCTH MOABEMa
TEeMIepaTypsl W Ui JUINTENBPHOTO HarpeBa KakK IPpU KPaTKOBPEMEHHOM HarpeBe C IOXbEMOM
temnepaTypsl Ha 10 °C/q u 6omnee.

B ¢dopmyne (159) CHuIl 2.03.01-84 momymp ympyroctu apMaTypsl Es crmemyer ymHOXaTh Ha
KO3 unueHT 35, MPIHUMAaEMBIH 1Mo Tabi. 20 B 3aBUCHMOCTH OT TEMIIEPATYPHl apMaTypEI.



Tabmuma 24

KoaddunmeHr ¢p,, yInThIBaIOMMN BIUSHAE JUIUTEIBHON MOJI3y4ecTH OETOHA Ha
Howmepa cocraBoB | medopmariiu syieMeHTa 0€3 TPEIIKH, PH CPEIHEH TeMiepaType OeToHa CKATON
6eToHa 1o Tabi. 9 30HbI ceueHus, °C

50 70 100 | 200 | 300 | 400 | 500 600 700 800

1-3 3,0 4,0 3,5 4,0 - - - -

4-11, 23, 24 3,0 4,0 3,5 3,5 3,5 50 7,0 8,0 10,0 -

12-18, 29, 30 3,5 4,5 4,0 4,0 80 | 110 | 150 | 20,0

19-21 3,0 3,0 3,0 3,0 3,5 70 | 10,0 | 13,0 | 16,0 | 20,0

IMpumeuanus: 1. B tabnuue nansl 3HaueHus: K03 ULHEHTA Qpp AT AIUTESIBHOTO HArpeBa.

2. ]Iyl KpaTKOBPEMEHHOTO HarpeBa M HENPOJOJDKUTEIBFHOTO ACHCTBHS Harpy3KH KodhduimeHt ¢p, = 1.

3. 3HaueHne Ko3(HPHUIUECHTA Qpy JUTS IPOMEKYTOUHBIX TEMIIEPATyp IIPHHIMAIOT HHTEPIIOISIHEH.

4. Ilpyn HamMIMHM B SJIEMEHTe CxKaToi apMatypsl ¢ ' 2> 0,7 % 3HaueHHe KOd(pHIEHTa @, YMHOXKaeTcs Ha (1-
0,11 p'"), Ho mpuHMMaeTcs He MeHee 0,6.

5. IIpu 1BYXOCHOM HanpsnHKEHHOM COCTOSTHHY 3HadeHHe KoddduunenTa ¢, ymMHoxaercs Ha 0,8.

6. [Ipu monepeMeHHOM yBIIQ)KHEHHHN 3HAUCHHUS (Pp; CIEAyeT yMHOXKATh Ha 1,2.

OnpeneieHHe KPUBU3HBI KeJIe300€ TOHHBIX 3JIEMEHTOB HA YYACTKaX ¢ TPeIMHAMM B
pacTsIHyTO¥ 30He

4.13. Ha yyacTkax, e B pacTsIHyTOH 30He 00pa3yroTcsi HOpMalIbHbIE K ITPOIOJILHOM OCH DJIEMEHTa
TPEIINHBI, KPUBU3HBI U3rN0AaEMbIX, BHEIICHTPEHHO CXKATHIX, 4 TaK)Ke BHEIEHTPEHHO PACTSIHYTHIX IPH
€ = 0,8 hy a1eMeHTOB MPSAMOYTOIBHOTO, TABPOBOIO U JIBYTABPOBOTO (KOpOOUYATOrO) CeYCHHWH MpH
BO3/eiicTBIM Temmeparypsl onpenenstor o Gopmyne (160) CHull 2.03.01-84 ¢ yderom cienyromux
YKa3aHHi:

MOIyJs yrpyroctu 0etoHa Ey, crenyer ymHOXaTh Ha k03 duiuerT P, mpuHIMaeMsbIii o Tadm. 10
B 3aBHCUMOCTH OT CpEIHEH TeMIlepaTypbl OETOHa C)KaTOH 30HBI;

pacdeTHOE COIPOTHBIICHHE O0eTOHA Rpger MOIHKHO JOTOIHUTENFHO YMHOXATHCA Ha KOA(P(OHUIHECHT
yCIIOBUI paboThl OeTOHA Y, TPUHUMaeMBbIi 1o Tabi. 10 B 3aBHCUMOCTH OT cpegHEH TeMIlepaTypbl
0OeTOoHa C)KATOM 30HBI,

KOX(QQHUIHEHT V CIIeAyeT MPUHUMATH 10 Tadi. 13 B 3aBHCHMOCTH OT CpeAHEH TeMItepaTypsl OeTOHa
CXKaTOMU 30HBI CEUECHHUS.

CpenHioro Temmeparypy 0eToHa CKaToi 30HbI CEUSHHUS JIOMYCKAETCsl IPUHUMATh:

JUTSL IPSMOYTOJIBHBIX CEYEeHHMH 1Mo Temmepatype GeroHa Ha paccrosauu 0,2 hy OT Kpas cxkaroit
TpaHM CEYCHUS;

JUIsl TABPOBBIX M JIBYTaBPOBBIX CEUCHUH IO CPEIHEH TeMmeparype OeToHa CKAaTO! ITOJIKH.

Monaynb ympyroctu apmarypel Eg cienyer ymHOXaTh Ha KodbdumueHt Bs u K0dQOUIIHCHT Vs,
npuHUMaeMeble 1o Tabi. 20 u 22 B 3aBUCHMOCTH OT TEMIICPATyPhl PACTSIHYTON apMaTyphl.

PacuetHoe compotuBieHne 0eToHa Rypiger MTODKHBI JIOMOJHUTEIBHO YMHOXKATh Ha KOI(QQHUITEHT
ycnoBusi paboThl OETOHA Yy, MPUHUMAaEMBbIH 1Mo Tabn. 10 B 3aBUCUMOCTH OT TeMIIepaTypbl OeTOHa Ha
YPOBHE pacTsSHYTOH apMaTyphl.

Koa¢ppunuent ys onpeaenstor no ¢popmyie (167) CHull 2.03.01-84, npunnmMas kodpGHLIHEHT @
o tabn. 36 CHull 2.03.01-84:

IIPU pacyeTe Ha KPaTKOBPEMEHHBIH HarpeB - Kak JUIsl HEMIPOIOJDKUTEIBHOTO JICHCTBHS Harpy3KH;

IIPU pacdeTe Ha [UINTEIbHBINA HAarpeB - KaK ISl IPOIOIDKUTEINBHOTO ICHCTBHS HArPy3KH.

Wi BEIYHCTIAIOT COTNIACHO YKa3aHUAM 1. 4.4.

Koaddumment yy, mpuHIMaeTcst paBHBIM:

JUTS )KapOCTOMKUX OETOHOB Ki1accoB Bbiiie B7,5 ..... . 09

IUTS KapOCTOUKHX OETOHOB KitaccoB B7,5 u Huke 0,7

JUIL KOHCTPYKIMH U3 >KapOCTOMKMX OCETOHOB, pPAacCUMTHIBAEMBIX Ha MAEHCTBUE MHOTOKPATHO
MOBTOPSIIOLIMXCS HArPY30K MPH BO3JCHCTBUN TEMIIEPATYpPbI, HE3aBUCHMO OT BHJIa U Kjlacca

OETOHA ..ottt ettt st sn e s esnee e 1

B dopmynax (161) u (164) CHull 2.03.01-84 xoadduuueHT o ciemyer onpenensiTs no Gpopmyle
(57), B xoropoii koadduimeHt Ps npuHuMaeTcs mo Tadba. 20 B 3aBUCHMMOCTH OT TEMIEpaTyphl
pacTsiHyTO# apMaTypsbl, a ko3huuneHt Py - mo Tada. 10 B 3aBUCUMOCTH OT CpeIHEH TeMIepaTypsbl
OeToHa cxaToif 30HHI, a B popmyie (161) koadduuument 3 pasen 1,8.




Omnpepnenenne nporuoos

4.14. TlonHb1ii TPOrUO IIEMEHTOB PaBeH CyMME IIPOrnO0B, 00YCIIOBICHHBIX:
nedopmanueit u3ruba fr, koTopslit onpenernstot mo dpopmyne (171) CHull 2.03.01-84;
nedopManueid 0T BO3JACHCTBHS TeMepartypsl f, KoTopblid mpuHUMaeTcs 1o 1. 4.16;

I
nedopmanmeii casura fy, KoTopeIit yuuThiBaeTCS IS M3THOAEMBIX 3JIEMEHTOB IPH " < 10 mo

yKazaHUM 11. 4.15.

Iporu6 f; momyckaercss He yd4WTHIBAaTh, €CIIM OH MPHBOAWT K YMEHBIICHHIO MOJHOrO Mporuda
3JIEMEHTA.

4.15. TIporud fg, 0O6ycioBneHHbl NedopMalell cABUra OT HATPY3KH U BO3ASHCTBHS TeMIIEPaTypbl
ompenesiior 1o popmyne (172) CHull 2.03.01-84 ¢ yderoM CIEAYIOIIUX JIOMOJHHTEIBHBIX
TpeOOoBaHHMH.

Koappuuuenr op, npuHUMaOT 110 Tabm. 24.

[Ipu onpenenennn moxyins casura G Moxyns ynpyroctu 6erona Ep, npurnmaemsiii mo tabmn. 11,
yMHOaeTcs Ha koaddunueHt Py, onpeaensemslii mo Tabut. 10 B 3aBUCUMOCTH OT TeMIIEpaTypbl OeTOHA
B IICHTPE TSKECTH CEUCHUS.

B ¢opmyne (174) CHull 2.03.01-84 MOMEHT MHEpIMH NPUBEICHHOTO CEYEHUS lroq Ompenemsiercs
o ykazanusim 1. 1.15.

4.16. Ilporu6 f;, 0O0ycioBneHHBIH NedhopMalusIMU OT HEpaBHOMEPHOTO HarpeBa 0eToHa IO BBICOTE
CEUCHHUS JIEMEHTA, ONIPEACIISIIOT 10 hopmyre

1

f, = W(X)(_l (x)dx (58)

r
1 y
rae | — (X) - KpUBU3HA DJICMCHTA B CEUCHUU X OT BO3ACUCTBUA TEMIICPATYPLI C YUYETOM HAJIUYUA
r
t

B JIaHHOM CCUYCHHHU TPEIINH, BBI3BAHHBIX YCHJIMSAMH OT JEHCTBUS HArpy3KH WM TEMIIEPATYPBI,
ompejensiercst mo ykazanusm m. 1.27 - 1.31;

M (X) - M3rubamuMii MOMEHT B CEUYEHHMH X OT JCHCTBUS €JUHUYHON CHIIbI, TIPHJIOXKEHHOH I10

HATIPaBJICHUIO MCKOMOTO TEpEeMEIIeHNUs dIIEMEHTa B CEUSHHH X 10 [UIMHE MpoJieTa, A KOTOPOTO
HAXOJUTCS TIPOTHO.

[TporuObl cOOPHBIX ANEMEHTOB KOHCTPYKIIMI, UMEIOIIMX OJJHOCTOPOHHEE apMHUPOBAHHUE U CBAPHBIC
CTBIKM apMaTypbl B pAacTIHYTOM 30HE CEYEHHS, OIpENeistoT C Y4YeTOM TOBBIIICHHON
Jne(OpMAaTUBHOCTH IIBa B CThIKe. IIpM 3TOM KpHBH3HA COOPHOIO 3JEMEHTa B TpEAeiax CThIKA,
OTpeJIeNICHHas] KaK JIJIsl LEJO0ro JeMEeHTa, YBEIUUYUBACTCS B 5 pa3 MpH 3alojIHEHHUU IIBa PaCTBOPOM
MOCJIe CBapKU CTBHIKOBBIX HaKJIAJOK M B 50 pa3 mpu 3amoJIHEHUU I11IBa JI0 CBapKH, OCYIIECTBISIEMON C
Y4ETOM 33JJaHHOM TOCIeI0BATEILHOCTH CBapKH, yKa3aHHOM B 1. 5.11.

IIpu pacdere cBOOOJHO OMEPTOH WM KOHCONBHOM OaiKM MOCTOSHHON BBICOTHI C OJMHAKOBBEIM
pacrpeneieHueM TeMIepaTypbl 0eTOHA IO BEICOTE CEYCHHUS Ha BCEH JUTMHE OaJKW ITPOTHO, BRI3BAHHBIN
BO3CHCTBUEM TEMIIEPATYPBI, ONIPEICIIIIOT IO (PopMYyIIe

f, =(1] s,I%; (59)
r t

1 .
rae (—j - KpHBH3HA OT BO3JICHCTBHS TEMIIEpaTyphl ONpeIenseTcs o yka3zanusam . 1.27-1.31;
t

Sy - K03 HUIHEHT, TPUHIMAEMBII PaBHBIM TSI CBOOOIHO OMEPTHIX OayoK - 1/8 U A1 KOHCONBHBIX
-1/2.

Onpeaeneﬂne KECTKOCTH 3JICMCHTOB

4.17. Ha ywactkax, rie He oOpa3yloTcs HOPMAIbHBIE K MPOJOJIBHOM OCH 3JIEMEHTA TPEIIUHBI,
JKECTKOCTh 1/13r1/16aeM1>1x, BHCUCHTPCHHO CXKATBIX W BHCUCHTPEHHO PACTAHYTBIX DJJICMCHTOB
ompenessieTcs mo Gopmyie

B— PoiEp e (60)
P2
Bennuussl lyeg, Qp; ¥ Qpp IPUHAMAFOT MO yKa3aHusM 1. 1.15 u 4.12.
4.18. Ha yuactkax, rae oOpa3syrOTCs HOPMAJbHBIC K TMPOJOJIBHOH OCH DJIEMEHTa TPEIIMHBI B
PaCTSHYTOH 30HE, KECTKOCTH OMPEEISICTCS MO CICIYOMUM (hopMyiam:



JJIS I/I3FI/l6aeMI)IX 3JICMCHTOB
h
B = b? ; (61)
v, v,

+
EAVA (o +&)bhE, BV
JJIA BHeI.[eHTpeHHO CXKAThIX U BHeLIeHTpeHHO paCT}IHyTBIX 3JICMCHTOB U HpHJ‘IO)KeHI/II/I r[pOI[OJ'ILHOfI
CHJIBI B I.IeHTpe TSAXKECCTHU CCUCHUS DJICMCHTA

&N, 2
B= ro ; (62)
Vs (es + Z) 4 W€s
E. SV A ((Df +§)bho E. AV
Ilepen z 3Hak "-" MpH BHEIIECHTPEHHOM C)KaTHH, 3HAK "+" IPH BHELIEHTPEHHOM PaCTSKEHUU
M
€ = W ; (63)

[IPY BHEIIEHTPEHHOM pacTshkeHur U €y < 0,8 hg, npunumaror ey = 0,8 hy;

M u N - ycunusi, BRI3BaHHBIE BO3I€HCTBUEM TEMIIEPATyphl U HATPY3KH.

Bce ocranmbHble BeIMUYHMHBI, BXomsmue B ¢opMyisl (61) n (62), onpenensiorcs Mo yKazaHHsAM II.
4.13.

5. KOHCTPYKTUBHBIE TPEBOBAHUA

5.1. IIpu npoeKTHpoBaHUH OETOHHBIX M JKEJI€300€TOHHBIX KOHCTPYKINH, paOOTAIOIINX B YCIOBHUSIX
BO3):[CI>1CTBPI$[ IMOBBLIIICHHBIX W BBICOKHMX TEMIIEpATyp, CJICAYET BBINOJIHATLE KOHCTPYKTHBHBLIC
tpeboBanust CHull 2.03.01-84, a Taxke ykazanus mi. 5.2-5.22.

MWHUMAJIBHBIE PASMEPBI CEYHEHUS JIEMEHTOB

5.2. MuHuUManbHbIe pa3Mepbl CEUYEHUI OrpakIaloIuX JIEMEHTOB KOHCTPYKIHUNA YCTaHABIMBAIOTCS
TEIJIOTEXHUYECKUM PacueTOM.

TonmuHa MOHOJNHUTHBIX CBOJOB, KYIOJOB, IUTUT IOKPHITUH ¥ TEPEKPBITUH W3 TSKEIOrO
JKapOCTOMKOTO OETOHA JIOJDKHA IPUHUMATECS He MeHee 60 MM, TUTAT U3 JIETKOTO JKapOCTOHKOTo OeToHa
- He meHee 70 mMM. MUWHHMMAanpHas TOJNIIMHA COOPHBIX IUIMT IOJDKHA OMPEHCNSATHCS W3 YCIOBHS
obecrnieueHns TpeOyeMoil TOMMIUHBI 3aIIUTHOTO CHOsI OETOHA M YCIIOBHIA PACTIONOKEHHUS apMaTypHI 110
TOJIIIAHE TUTUTHI.

PasMepbl cedeHHil BHCIICHTPEHHO CXKAThIX OCTOHHBIX U JKEIE300CTOHHBIX JJIEMCHTOB MPH
BO3/ICHCTBUM IOBBIIICHHBIX M BBICOKAX TEMIICpATyp MIO/DKHBI MPUHUMATBCS TaKUMH, YTOOBI HX

|
THOKOCTh l HC MPEBbIIIaia MpeACIbHOU BCJININHBI, YKa3aHHOU B Tabm. 25.
|

Tabmuma 25
IO
IIpenenbHasi THOKOCTh — BHEIIGHTPEHHO CHKATHIX SJIEMEHTOB TPHU
DEeMEHTBI !
Temreparype OeToHa B LIHTpE TshKecTH ceueHus, °C
50-100 300 500 700 900
BeronHble 85 60 50 45 35
XKenesobeToHnusie 125 90 55 - -

HpI/IMe‘{aHI/ISIZ 1. I[HSI JKeJIe300€ TOHHBIX AJIEMEHTOB C OAHOCTOPOHHHUM apMHUPOBAHUEM NPEACIIbHBIC ruOKOCTH
MIPUHUMAKOTCA KaK AJIs OCTOHHEIX 2JIEMEHTOB.
2. HJ'ISI MPOMEKYTOUYHBIX 3HAYCHHI TEMIIEPATYyp NMPEACIbHBIC THOKOCTH OIPEACIISAIOTCS 110 UHTEPIIOJIALIAN.

3AIATHBINA CJIOM BETOHA

5.3. Tonmmua 3amMTHOrO cJjosi OETOHa B KOHCTPYKLMSIX K3 OOBIYHOTO O€ToHa JOJDKHA
MPUHUMATHCS:

mpu Temmneparype apmatypsl 1o 100 °C:

JUIs TIPOOJILHOM pabodeli apMaTypbl, HEHANPSraeMol 1 HalpsraeMol Py HaTsHKEHUH Ha YIIOPbI;

JUISl TIOTIEPEYHOM, pacIipeaeIuTeIbHON U KOHCTPYKTHBHON apMaTypsl - mo CHull 2.03.01-84;



npu temneparype apmarypsl 1o 100 °C ¢ monepeMeHHbIM yBiIakHeHHeM OetoHa u Beimie 100 °C
YBEJIMYEHHOW Ha 5 MM U OBITh HEe MeHee 1,5 auamerpa apMatypel.

B KOHCTPYKLMSIX M3 >KapOCTOMKOro OETOHA TOJIIMHY 3aIlUTHOTO CJIOS OETOHA Uil apMaTypsbl
HE3aBHCUMO OT €€ BU/1a HeOOXOJMMO IpeaycMaTpuBaTh Oonee ykazanHoi B CHull 2.03.01-84:

IpU TeMIeparype apmarypsl, °C:

J10 200 .oviiiiiiiiiieeeeee Ha 5 MM

CB. 200 ..o Ha 10 MM

Py 3TOM MHHMAMAJbHAs TONIIMHA 3alIUTHOTO CJos OeToHa IOJDKHAa OBITh NPH TeMIIepaType
apmatypsl, °C:

D1 (30 L1 S 1,5d
CB. 100 710 300 ...rvvvvere. 2d
" 300 e 2,5d

5.4. TommuuHa 3alUTHOTO CJI0S OSTOHA y KOHIIOB MPEABAPUTENLHO HAIPSHKEHHBIX AJIIEMEHTOB U3
OOBIYHOTO M JKApOCTOMKOro OETOHOB Ha JJIMHE 30HBI TepeJaddl HalpsHKeHUH INpH TeMIleparype
apmatypsl 10 100 °C nomxHa COCTaBIATh, HE MEHee: JUIsl CTEp KHEBOM apMaTypsl kiaccoB A-IV u A-
I1IB, a Takke 11 apMaTypHBIX KaHATOB - 2d, U1 cTep:kHEeBO# apMaTypbl kiaccoB A-V u A-VI - 3d, a
npu Oojiee BRICOKOW TeMIIepaType ee cliefyeT yBeanuusath Ha 0,5 muaMeTpa aHKepyeMoil apMaTyphl.

5.5. B sneMeHTax U3 OOBIYHOTO U JKApPOCTOMKOTO OETOHA ¢ HaIlpsTracMoi MPOJOIEHON apMaTypoii,
HaTSTUBaeMON Ha OeToH, mpu TeMmmepatype apmartypbl o 100 °C paccrosHEEe OT TOBEPXHOCTH
3JIEMEHTa A0 MOBEPXHOCTH KaHajda WM TOJIIMHY 3alUTHOTO CJIod OETOHAa NpPH PacIOIOKECHUH
HanpsiraeMoi apMaTypbl B I1a3aX WM CHapy)XM CEUCHHS 3JeMeHTa ciexyeT npuHumars mo CHull
2.03.01-84, a ipu Gosee BHICOKOM TEMIIEpaType apMaTyphl - yBeTHYUBATh HA 10 MM.

5.6. B moneIx 35eMeHTaxX KOJBLEBOTO WM KOPOOUYATOro CEUSHUS MIPU BO3TEHCTBUH MOBBIIICHHON U
BBICOKOW TEMIIEpaTyphl pACCTOSHUE OT CTEp)KHEH IPOJOJBHOM apMmarypbl [0 BHYTPEHHEH
MOBEPXHOCTH OETOHA JTOJDKHO YAOBIETBOPSATH TpeOOBaHMsAM 1. 5.3.

AHKEPOBKA HEHAIIPSATAEMOM APMATYPbI

5.7. Ilpu ompeseNieHUH [UTMHBI aHKEPOBKH apMatypsbl |, o dpopmyne (186) CHull 2.03.01-84 npu
BO3/ICHICTBUM TIOBBIIICHHOW W BBICOKOH TeMmmeparypsl Rs cieqyer IONMOJHHWTENbHO YMHOXAaTh Ha
k03 dunreHT ycnoBuid pabOTHl apMaTypsl Vg, NPUHUMaeMblii 1o Tabm. 20 B 3aBUCHMOCTH OT
TEMIIepaTypbl apMaTypsl; Ry cieayer JOMOJHUTENbHO YMHOXaTh Ha KOA(QQUIMEHT ycloBUil paboThI
6eToHa Yy, MPUHUMAEMBbIH 10 Tabi. 10 B 3aBUCHMOCTH OT TEMIIEpaTypbl OETOHA Ha YPOBHE apMaTypHl.

IIpu monepeMeHHOM YBJIaKHEHUH OETOHA W MpH TeMmepaType apMmarypsl cBoime 200 °C BennunHy
ln caemyer yBenmumBate Ha 20%; K KaXIOMY DPacTSHYTOMY MPOIOJBHOMY CTEP)KHIO HEOOXOIMMO
MpeayCMaTpPUBATh IIPUBAPKY HE MEHEE JIBYX MOMEPEUHBIX CTEPKHEH.

nPOJOJBHOE APMUPOBAHUE 3JIEMEHTOB

5.8. TIpomosnpHOE apMUpOBaHWE W MHHUMaJbHas IUIOIIAAb CEYCHHUS IPOJAOJIBHOM apMaTypsl B
JKeJIe300€TOHHBIX DJIEMEHTaX M3 XKapOCTOMKOro OeToHa NoinKHbI mpuHuMarbest mo CHull 2.03.01-84.

Juametp nponosnbHON pabodeil apMaTypbl He JOJDKEH NPEBBINIATh IPH TEMIEpaType apMarypel,
OC.

J10 100 BKITIOU. ..ccvvvivieiiieiiiieiiee 28 MM
CB. 100 10 200 ...ovvvvvvvvrrriverrrnrnrninnnns 25"
" 200 " 300

" 300 " 400

INONEPEYHOE APMUPOBAHHME 3JIEMEHTOB

5.9. IlonepeuHoe apMHUpPOBaHME XKENE300ETOHHBIX 3JIEMEHTOB U3 XKAPOCTOMKOro OETOHA JOJIKHO
npuHuMmarscs o CHull 2.03.01-84.

JluamMeTp OTOTHYTHIX CTEpPIKHEH B 3aBHCHMOCTHU OT TEMIIEPATYPhI apMaTyphl ClIeAyeT IPHHHUMAT 10
yKazaHusM 1II. 5.8.

CBAPHBIE COEJIMHEHMSI APMATYPBI U 3AKJIAIHBIX JETAJIEN

5.10. CapHble COeNWHEHHS apMaTyphl M 3aKIaTHBIX JeTalieil, a TakKe CTBHIKM HEHarpsAraeMoin
apMaTypsl BHaxXJecTKy (0e3 CBapKH) B KOHCTPYKILHUSIX U3 KAPOCTOMKOro OETOHA JOJDKHBI BBIOJIHATH



no CHull 2.03.01-84. nuna nepemnycka (Haxiectkd) | apmMaTypsl B pabodyeM HanpaBieHUH JODKHA
OBITh HE MEHee BENHYMHBI |y, ompenmensiemoit ¢ yderom TpeboBanuii m. 5.7. JluamMerp CTHIKYeMBIX
CTEp)KHEH W3 apMarypbl NEpHOANYECKOro Npoduis He JO/DKEH IpeBhIaTh 28 MM, a U3 IJIagKod
apMmarypsl - 20 MM. CTBIKH BHAXJIECTKY 0€3 CBapKH HE JOITyCKAIOTCS ITPU LIMKIMYECKOM HarpeBe u pu
MOCTOSIHHOM Harpese pacTsiHyToi apmaTypsl Bbie 100 °C.

CTBIKHA 3JIEMEHTOB CBOPHbIX KOHCTPYKIIUAM

5.11. CteIku 371eMEHTOB COOPHBIX KOHCTPYKITHH M3 KApOCTOWKOTO OETOHA TOJIKHEI BHIIIOJIHATH IO
CHull 2.03.01-84. Cpapnble COEOMHEHHS apMaTypel HEOOXOOUMO IPEAyCMaTPHUBAaTh C YYETOM
MIOCJIEI0BATEILHOCTY IIPUBAPKH CTEP)KHEH K HaknaakaM. CHavana JOJKHBI IPUBAPUBATHCS CTEP)KHU C
OJIHOM CTOPOHBI CThIKA, a IIOCJIE OCThIBAHUS HAKIIAJKHU - C JPYTOH.

CTBIKM MEXAy CTEHOBBIMH MaHENSMH W3 KapOCTOMKOro OeTOHa cleayeT NpelycMaTpuBaTh Ha
pacTBOpe C YCTaHOBKOW OeToHHOro Opyca pasmepoM 5x5 cMm (ueptT. 5, a). B cTeikax maHenew,
MEepeKphIBAIOINX padodyee MPOCTPAHCTBO TEIUIOBOTO —arperara, OCTOHHBIH Opyc JOJDKEH
yCTaHaBJIMBAThCS HAa PAacTBOPE C MEHEE HarpeTol cTopoHsl pedep (uept. 5, 0). IIpocTpancTBO MexIy
peOpaMu CTHIKYEeMBIX MOABECHBIX IAHENEH C KOHCOJBHBIMH BBICTYIAMH IUIMTHI CIEIYeT 3aIllOJHATH
TETUION30JSIIMOHHBIM MaTepualioM (4epT. 5, B).

CTBIKM MEXIy MaHeIsIMH W3 JIETKOTO JKapOCTOWKOro OeToHa cIelyeT 3aloiHATh PacTBOPOM
MPOYHOCTBIO Ha C)KaTHe, MCHbLIEH MPOYHOCTH OeToHa (pyTepoBKH. Mapka pacTBOpa MPUHUMAETCS HE
Hiwke MI15. IlpomonpHBIE TOpIIEBBIE MOBEPXHOCTH MMAHENEH MOJDKHBI WMETh Ia3bl WA CKOCHI,
YAEP>KUBAIOIINE PACTBOP OT BhIMagaHusA (4epT. O, T, 1, €, XK).

TOJ'II_[II/IHa mBa CTbIKa MEXAY C60pHLIMI/I QJIEMCHTAMU TEIIOBBIX arpe€ratoB AOJDKHA IMMPUHUMATLCA
He MeHee 20 MM.

Yept. 5. CTHIKH 2JIEMEHTOB COOPHBIX KOHCTPYKIIUI U3 %KapOCTOMKOro OeTOHA
a - CTBIK peOPHCTHIX TMaHeNeH B CTeHAX; O - CTHIK pEOPHUCTHIX IMaHeIeH B MOKPBITHAX; 6 - CTBIK
peOpHUCTHIX MaHesel ¢ KOHCOJIBHBIMHU BBICTYIIAMH; & - CTHIK ABYXCIIOMHBIX MaHEJNeH; 0 - CTHIK ITaHeNeH
C OKaMMJIIONINM apMaTyPHBIM KapKacoM; e - CTHIK aHeNel ¢ OKalMIISIOIIMM KapKacoM U3 TSDKEJIOro
KAPOCTOMKOTO OETOHA; J/C - CTHIK ITaHeNeH 13 JIETKOTO JKapOCTOMKOro OETOHa;

1- TspKenBIi )KapoCTONHKMI OeTOH; 2 - apMaTyPHBII KapKac; 3 - JeTKuil KapocToikwii 6eToH ¢ D
1100 u meHee; 4 - OpyCOK ceueHHEeM 5X5 ¢M H3 THKEIOT0 KapOCTOUKOTO OETOHA; 5 - CTep)KeHb
IraMeTpoM 6 MM; 6 - JKapOCTOMKHI pacTBOp; 7 - YTOJIOK KECTKOCTH MAHENH; § - )KapOCTOHKUI JIeTKUH
6eron ¢ D 1200 u 6osee; 9 - ankep; 10 - TerIOM30/SIIIMOHHAS TIPOCIOKKa ToMIHHON 1020 MMm;

11- meTammueckuii TUCT; 12- CTHIKOBAs HaKIagKa

5.12. CoenuHeHue apMmaTypbl B COOpHBIX JJIEMCHTaX M3 JKapOCTOMKOro OETOHA JOMyCKaeTCs



BBITIOJIHATh Yepe3 OKaWMIISAIONIME YrOJKH, CTHIKOBBIE HAKJIAJKU WMJIM MYTEM CTBHIKOBAaHHS apMaTyphbl
BHAXJICCTKY (4epT. 6).

B crThIkax naHesei, nepeaaommx YCHIHS OT apMaTyphl yepe3 KOCBHIHKY Ha CTHIKOBYIO HaKJIaJIKy C
9KCIIEHTPUCHUTETOM, 00513aTEIBHO JOJDKHBI PEyCMaTPUBATHCS aHKEPHI U3 apMaTyphbl IEPUOIHYECKOTO
npoduisa. JMHa aHKEPHBIX CTEpP)KHEW, NPUBApEHHBIX K IUIACTUHE B TaBp HWJIM BHAXJIECTKY, JOJDKHA
OBITE HE MeHee |yn, OTIpeesnseMoii o yKazauusam 11. 5.7.

Ecnmn HeoOXOomMMyro pacueTHYI0 [UIMHY AaHKEpPOB TPYIOHO BBIAEPKATh WH3-3a TEMIIEPATYpBHI,
MIPEBBILIAIOIIEH NPEENTBbHO JOMYCTHMYIO TEMIIEpaTypy HIPUMEHEHHUS apMaTyphl, yCTaHABINBAEMOH 110
pacdety (cM. Tabin. 17), To gomycKaeTcsl yMEHbIIATh JITHHY aHKEPOB ¢ 00s3aTeNbHOI IPUBAPKOH K MX
KOHIIaM JOTIOJHH. TeJIbHBIX IUNIACTHH (4epT. 7).
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UYept. 6. CoeriHeHHsI apMaTyphbl B CTIKAX JIEMEHTOB COOPHBIX KOHCTPYKIMI U3 KAPOCTOMKOTO
OeToHa
a - HaXJEeCTOYHOE COCAUHECHNUE C METANIMYCCKOM HAKIaAKON U3 JUCTOBOM CTaJIH;
6 - cteikoBoe coequuenue mo I'OCT 19292-75; 6 - creixoBoe coequnenue no 'OCT 14098-68;
2 - HaXJIECTOYHOE COEAUHEHUE
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UYepr. 7. leTanb CThIKA apMaTyphl YETHIPEX MAHENeH U3 )KapOCTOHKOTO JKele300eToHa
1 - apmarypa; 2 - KOCBIHKA; 3 - CTBIKOBas HAKJIaJKa; 4 - CBapKa; 5 - aHKep apMarTypsl; 6 - aHKep
KOCBIHKHM; 7 - aHKEePYIOIas IIaCTHHKA



OTAEJIBHBIE KOHCTPYKTUBHBIE TPEBOBAHUSA

5.13. lllupuHa TeMrepaTypHO-yCaIO4HOro IiBa D B 3aBUCHMOCTH OT PACCTOSHHUS MEXIy IIBamMH |

JIOJDKHA OTIPEIeNAThCS 10 popMyIie
b=gl (64)

OTHOCUTENBHOE YIUIMHEHUE OCH JJIEMEHTAa & CJIEAyeT BBIYMCIATH B 3aBUCHMOCTH OT BHAA
KOHCTPYKIIMH U XapakTepa Harpesa 1o ykazaHusm . 1.27-1.30.

[upuny TeMIepaTypHO-ycaJ0uHOTro 1IBa, BEIYMCIEHHYIO 10 (opmyite (64), cienyeT yBelInuuBaTh
Ha 30 %, eciu MIOB 3amoNIHIETCS acOeCTOBEPMHUKYIUTOBBIM PACTBOPOM, KAOJIMHOBOW BaTOM WK
[IHYPOBBIM acOECTOM, CMOYEHHBIM B TNIHHSIHOM pacTBope (uepT. 8, a).

TeMmneparypHO-yCcaJ04Hble BBl B OETOHHBIX M KEIe300€TOHHBIX KOHCTPYKIMSAX CIEIyeT
MPUHUMATD MHPUHON He MeHee 20 MM.

Korna naBneHne B paboueM MPOCTPAHCTBE TEIUIOBOIO arperara He pPaBHO aTrMOC(epHOMY,
TEMIIEPaTyPHO-YCaIOYHbIH OB JIOJDKEH UMETh YIIMPEHHE Ul YCTAaHOBKU OeTOHHOTo Opyca (4uept. 8,
0). bpyc momkeH ycTaHaBIMBaThCS HAcyxo 0Oe3 pacTBopa. Mexay OpycoM M MeHee Harpetoit
MMOBEPXHOCTHIO IIOB CJICAYCT 3aIlOJHATH JICTKO }:[e(bOpMI/IpyeMLIM TCIIOU3OJIAIIMOHHBIM MaTCpUajIoM
(aepr. 8, 0).

B meuax, rae TpeOyercss TepMETHYHOCTh pabovero MpOCTPaHCTBA, C HAPY)KHOW HMOBEPXHOCTH B
TEMIIEpaTypHO-YCaI0YHOM IIBE TOJDKEH MpPeTyCcMaTpUBaThCs KOMIIEHCaTop (4epT. 8, B).
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Yeprt. 8. TemmepaTypHbIe IIBBI B KOHCTPYKITHAX U3 )KapOCTOHKOTO OeToHA
a - TI0B, 3aIIOJTHEHHBIN IIHYPOBEIM acOecToM; 6 - TO e, ¢ OETOHHBIM OpYCKOM;
6 - TO K€, C METAJUIMYECKUM KOMIIEHCATOPOM;
1 - mHYpOBBI acOecT, CMOYEHHBIH B TJIMHSHOM pacTBOpPE; 2 - OETOHHBIH OPYCOK; 3 - KOMIIEHCATOD;
4 - cTajpHOI CTepKEHb AUAMETPOM 6 MM

5.14. JIns opraHM30BaHHOTO pa3BUTHUS yCAJOYHBIX TpEUIMH B OETOHE CO CTOPOHBI pabodero
MPOCTPAHCTBA TEIJIOBOTO arperara J0JDKHBI PeayCcMaTpUBaThCs ycaaouHble mBbl. 1IBbI mupuHoii 2-3
MM U TITyOuHOM, paBHOI 1/10 BeIcOTHI ceyenus, HO He MeHee 20 MM, cieyeT pacrnosnaraTs yepes 60-90
CM B JIByX B3aHMHO IEPIIECHINKYIISIPHBIX HaNpaBJIeHHsIX (depT. 9, 0).

5.15. Yeunns OT HEpaBHOMEPHOTO HarpeBa OCTOHA IO BBICOTE CCUCHHMS DJIEMEHTa JIOIyCKaeTcs
YMEHBINATb:

YCTPOWCTBOM KOMIICHCAIIMOHHBIX IIBOB B 0OoJiee HAarperoi cxaroi 30He OeToHa (4epT. 9, a).
KoMmnercanmoHnHbIe MBI MIUPHHON 2-5 MM ciiemyeT pacmonarats uepe3 60-90 cM Ha rimyOuHy He Ooee
0,5 BBICOTBI CEYCHUSI AIIEMEHTA B HANPABJICHUH, TIEPIIECHIUKYIISIPHOM K ACHCTBUIO CKUMAIOIIUX YCHITHIA
OT BO3JIEHCTBUS TEMIIEPATYPHI;

MOBBILIEHUEM TEMIIEPaTyphl PacTSHYTOH apMarypbl, pacrojiOXKeHHOH y MeHee HarpeTod rpaHu
OeToHa, MOCPEICTBOM YBEJIMUCHHUSI TOJIIMHBI 3alUTHOTO CIHOSI OETOHA WIIM YCTPOWCTBOM Hapy)KHOE
TETIOU3O0IISILIUH.

5.16. B kene300eTOHHBIX KOHCTPYKIMSX H3 JKapOCTOMKOro OeToHa Uil BOCHPUSTHSA
pacTArMBaOUIMX YCHIMH, KaK IPaBHJIO, CIeIyeT YCTaHaBIMBATh apMaTypy y MEHee HarpeToil rpaHu
CEUCHHS DJIEMEHTA.

Ecnu B KOHCTPYKIMSX OT Harpy3KH PpacTATMBAIOIINE YCHJIMS BO3HHMKAIOT CO CTOPOHBI Ooiee
HarpeToil TpaHu CEYCHHUs HIIEMEHTA, TO apMaTypa MOXET BOCIIPUHUMATh PaCTATHUBAIONINE YCHIHSA MIPH
TeMIIepaType, HE MNPEBBIMIAIOIIEH NPEaeTbHO IOMYyCTHMYIO TEMIIEpaTypy NPHMEHEHHUS apMaTypsbl,
yCTaHaBIMBaeMOH 10 pacueTy (cM. Tabm. 17).



UYept. 9. LLIBBI CO CTOPOHBI HArPEeBaEMOH TOBEPXHOCTH B KOHCTPYKIHUSAX U3 )KapOCTOHKOTO OeToHa
a - KOMIIEHCAITMOHHEIE; O - ycajouHble; | - KOMIEHCAIIMOHHBIN MIOB MIUPUHON 2-5 MM;
2 - ycamounbiit moB Tiry6uHo# 0,1 hy v mupuHoit 2-3 MM
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UYept. 10. KorcTpykums HarnbaeMoro KeIe300€TOHHOTO 3JIeMEHTa, HarpeBaeMoro 10
temnepatypsl 6oinee 400 °C co CTOpOHBI pacTSHYTOH 30HBI
1 - TsDKeTBIN KAPOCTORKHNA OSTOH; 2 - TETUTOM3O0JIAIIMOHHBIN CIION U3 JIETKOTO KapPOCTOUKOTO
OeroHa; 3 - ceTKa U3 )KapOCTONKON cTallu JruaMeTpoM 4 MM; 4 - posonibHast pabouast apMarypa



Jna cHMKeHus TeMmmepaTypbl apMaTypbl JOITyCKAeTCs yBEIHWYMBATh TOJIIUHY 3alUTHOTO CIOS
OeroHa y Oosiee HarpeTod rpaHd CEUEHHs dJIEMEHTa N0 6 JMaMeTpoB IPOAOJILHON apMaTypbl WM
IpeyCMaTPUBATh TEIJIOU3OJISLIUIO U3 JIETKOTO KapOCTOMKOro OeToHa.

Ha rpanunie OeTOHOB pa3HBIX BHIOB CIIEAyeT YCTaHABIMBATh KOHCTPYKTHBHYIO apMarypy H3
JKapOCTOMKOM cTanu nuameTpoM He Oosee 4 MM, KOTOpas JOJDKHA OBITH ITpHUBapeHa K XOMyTaM (4epT.
10).

Temneparypa HarpeBa KOHCTPYKTHBHOW apMarypel HE JOJDKHA MPEBBINIATh MPEAEITHHO
JIOIYCTHMYIO TEMIIepaTypy NPUMEHEHHUs] KOHCTPYKTUBHOM apMaTyphbl, yKa3aHHYIO B Ta0m. 17.

5.17. Hecymue u HeHecylle KOHCTPYKIIMU TEIUIOBBIX arperaToB CJIELYeT BBIOIHATH U3 COOPHBIX
OJTHOCJIOWHBIX MM MHOTOCJIOMHBIX 31eMeHTOB. COOpHBIE OrpakIaroline KOHCTPYKINHU, KaK MPaBUIIo,
IpeayCMaTPUBAIOTCS U3 OJIOKOB, IJIUT U HAHENEH.

B 1BYXCIOWHBIX TMaHeNsAX, MPOEKTHUPYEMBIX W3 pa3HBIX BHIOB JKapoOCTOHKOro OeToHa,
TEIUIOM30JIIIIMOHHBIN JIETKUH KapOCTONKUN OETOH MOXET IpelycMaTpUBaThCS KaK CO CTOPOHBI
pabodero MpocTpaHCTBa, TaK M C HAPY>KHOH CTOPOHBI TEIUIOBOT'O arperara.

Junst yiydineHns: COBMECTHOW pabOTHI OTAENBHBIX CIIOEB OETOHA JOIyCKaeTcs IperycMaTpHuBaTh
YCTaHOBKY KOHCTPYKTHBHOH apMaTypbl MM aHKepoB. ApMmaTypa JOJDKHA 3aXOJUTh B KaXKABIM CHoOM
6eroHa Ha riyOnHy He MeHee 50 MM. Ecim B 30He conpspKeHHsI OTAETIBHBIX CI0eB OeTOHa TeMIlepaTypa
NPEBBIMIACT TPENENbHO JOIMYCTUMYIO TEeMIlepaTypy NPHUMEHEHHs KOHCTPYKTHBHOM apMaTypebl,
yKa3aHHYIO B Ta0J. 17, TO AJIs yCHIIEHUS CBSI3U MEXKIY CIIOSIMHU JIOITyCKACTCsl YCTPanBaTh BBICTYIIBI HIIH
OETOHHBIC IIMTOHKU.

B peOpucteix mnaHemaX INUTY M pedpa cIedyeT BBIIONHATE M3 TSDKEIOTO WM JIETKOTO
KOHCTPYKIIMOHHOTO YKapOCTOHKOro OetoHa (cM. uepT. 9,0). B mectax compsbkenus pedep ¢ IUIHTOM
HEOOXOAMMO yCTpauBaTh BYTHl. Mexay peOpamu ¢ MeHee HarpeTod CTOPOHBI CIielyeT pacrojiararb
TEIUIOBYIO M3OJIAIMIO U3 JIETKOTO YKapOCTOMKOro OETOHA MM U3 TEIIOW3OJIALMOHHBIX MaTepuasioB. B
pebpax MmaHenu CliefyeT NpelycMaTpuBaTh apMaTypHbIE KapKachl, KOTOPbIE JOJKHBI OBbITh 3aBEJICHBI B
OeroH muuThl He MeHee 4eM Ha 50 mMM. [Ipy HEoOXOAMMOCTH CHW)KEHMs TeMIeparypsl pabouei
apMaryphl, yCTaHaBIMBaeMoW B peOpax, peOpa MOTYT BBICTYNATh 3a Hapy>XHYIO ITOBEPXHOCTh
TerioBoi wu3omsiuuu. [lnuty na”enu criegyeT apMHUpOBaTb KOHCTPYKTUBHOW CBAapHOM CETKOM U3
apMaTypsbl IMaMeTpoM He Oojiee 4 MM C pacCTOSTHUAME MEXAy CTep>kHAMU He MeHee 100 M.

TemmepaTypa HarpeBa CBapHOM CETKM HE J[OJDKHA TPEBBINATh MPEAEIbHO JOMYCTUMYIO
TEMIIepaTypy NMPUMEHEHHs KOHCTPYKTHBHOW apMaTypbl, ykazaHHyro B Tabn. 17. Ecim Temneparypa
HarpeBa IUINTHI TAHEIM TIPEBBIMIACT MPEACIbHO IOMyCTUMYIO TEMIIEpaTypy MpPUMEHEHHS
KOHCTPYKTHUBHOI apMaTypsl, IOITyCKACTCs IUITUTY HE apMHUPOBATh.

Jns HeHecylmux OOJIErYEHHBIX OTPaXKJIAIOUIMX KOHCTPYKIMH TEIUIOBBIX arperatoB CieayeT
NpeayCcMaTPUBATh JIETKUE HKAPOCTOMKNE OETOHBI U A (PEKTUBHBIE TEIIIOM30JIALUOHHBIC MATEPUAIIBI.

B IBYXCJIOIHBIX MaHensX Ha METAJUIMYECKOM JIUCTE JIETKHIA KapOCTOMKHUI OETOH ClielyeT KPernuTh
aHKepaMu, NPHUBAapeHHBIMU K JUCTy (uepT. 11, a). AHKepbl JODKHBI MPHUHUMATBCS U3 CTEP)KHEH
quamerpoM 6-10 MM wiu monockl 3x20 mM. [[nnHa aHkepa nomkHa OBITh HE MEHEE MOJOBHHBI
TOJIILIMHEI (PYTEPOBKH, a PACCTOSIHUS MEXAY HUMHU - He Ooinee 250 mm. Mertamindeckuil Jiuct
TOJIIIMHOW HEe MEHee 3 MM JOJDKEH UMETh OTOTHYTHIE Kpasi WM IPUBapeHHbIE "Ha mepo" 1Mo KOHTYpYy
YTOJIKH.

B manensx ¢ okaMIISIOIINM KapKacoM IPSIMOYTOJIBHOTO HJIM TPAIelHeBUIHOTO ce4eHHs pedpa
JIOJDKHBI TIPETyCMaTPUBATBCS U3 TSHKETOTO MIIH JIETKOTO KOHCTPYKIIHOHHOTO >KapOCTOMKOro 6eToHa, a
MPOCTPAHCTBO MEXIy peOpaMy Ha BCIO TOJIIMHY CIEAYET 3alOJHATh TEIION30JSIIMOHHBIM JIETKHM
KapoCTOMKMM OeToHOM. Pebpa ciemyeT apMHpoOBaTh IJIOCKMMH KapKacaMM, PAacIIOIOKECHHBIMH C
MEHEE HarpeToi CTopoHsI (uept. 11, 0).

B manensx ¢ oxaWMIISIOIIMM apMaTypHBIM KapKacOM CBAapHOH Kapkac cieQyeT pacroiarath Mo
MepUMeTpy MaHeIH Y MeHee HarpeToi cTopoHs! (dept. 11, B).

Kpennienne maneneidi k Kapkacy JODKHO OCYIISCTBISThCS HAa OOJITaX WJIM HAa CBApKe TaK, YTOOBI
MaHEeJIN MOTJIA CBOOOJTHO MepeMeNaThes Py Harpese.

B KOHCTPYKIMSX TEIUIOBBIX arperaroB W3 MOHOJMUTHOTIO JKeJie300€TOHA CO CTOPOHBI paboyero
IPOCTPAHCTBA B YIJIaX CONpPSDKEHHsI CTEH, a TAKXKE CTEH C IMOKPBITHUEM M IMEPEKPBITUEM CIELyeT
IpegyCcMaTpUBaTh BYTHI.

IIpu Temmeparype pabodero mpocTpaHCTBa TEIIOBEIX arperatoB cBbime 800 °C orpaxaarouryro
KOHCTPYKIMIO C IENbI0 YBEIMYEHUS €€ TEPMHUYECKOTO CONPOTHBICHHUS CIEAyeT pelarh
MHOTOCJIOIHO ¢ BKITIOYEHHEM B €€ COCTaB CIIOEB U3 AP (EKTUBHOM Teruron3oisauu (dept. 11, r).

MHorocioiiHass HecyIas WM CaMOHECYINas KOHCTPYKLHS CO CTOPOHBI pa0O4ero IpoCTpaHCTBA
JOJKHA UMETh (PyTEpOBOYHYIO TUTUTY U3 )KapOCTOWKOrO OETOHA, C HEHArpeBaeMOi CTOPOHBI - HECYIIEe
OCHOBaHHE B BUJIE KEJIE300€TOHHON IINTHI MIIM METAJUIMYECKOT0 JINCTA C OKAHMIISIFOIIMU YTOJIKaMH,
a MEeXIy HHUMM CIOW TEIUIOM3OJALMM, NPHYEM BOJIOKHHCTBIE OTHEYNOpPHBIE MaTepHanbl CleayeT



MPUMEHSTH B TEMIIEPATYPHBIX 30HaX CEYCHUs] KOHCTPYKIIMH, IJI€ HElb3sl IPUMEHSTh OoJiee JIeleBble 1
MeHee eQUIUTHBIE MaTepPHaIIbl, HAPUMED, IUTUTHI UIIK MaThl U3 MHUHEPAJIbHOI BaThI.

Jnst obecrieueHus HaIEKHOTO COENUHEHHS HECYIIero W (yTepoOBOYHOTO CIOEB MHOTOCIOHHOM
(yTepoBKH PEKOMEH/YeTCsI MPUMEHSTh NMPOCTPAHCTBEHHBIE aHKEPbl B BHJIE COCIMHEHHBIX MEXKIY
co00i1 KpecTooOpa3HO YCTAaHOBJICHHBIX THYTBIX CTEP)KHEH, PAacCIIOJIOKEHHBIX IEPIEHIUKYIIPHO K

apMaTtypHo#i ceTke (aepT. 12).
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UYepr. 11. Konerpykuus maHesnei 13 JETKOTr0 KapoCTOHKOro OeToHa
a - IBYXCJIOIHAs MaHelb Ha METAIMYECKOM JIMCTE; O - IaHeJb C OKAWMIISIOIUM KapKacoM M3
TSDKEJIOTO ’KapOCTOWKOro OETOHA; 6 - TTaHelb ¢ OKAHMIISIFOLIIMM apMaTypPHBIM KapKacoM;
2 - TIaHeJlb CO CTAIbHBIMK aHKepaMu 1 3P (PEKTHBHON TETUION30IISIIHEH;
1- yroJioK >KeCTKOCTH MMaHeNH; 2 - MeTAJUIMICCKHUH JIUCT; 3 - aHKep; 4 - JIeTKUH KapOCTONKUI OeTOH
¢ D 1100 u menee; 5 - nerkwmii xxapocroiikuit 6etoti ¢ D 1200 u 6oiee; 6 - okaHMIISIOMNI KapKac U3
TSDKEIIOTO )KapOCTOHKOTO OETOHE; 7 - apMaTypHBIN Kapkac; 8 - 3ppeKTrBHAS TeTUION30IIAIINS;
9 - ycagounsiii moB; 10 - mraiida
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UYept. 12. [IpocTpaHCTBEHHEBIN aHKEP B MHOTOCIOWHON KOHCTPYKIIMH MAHEIH ¢ KeJIe300eTOHHOM
Hecyllen INToN
1 - npocTpaHCTBEHHBIH aHKep; 2 - )KeJIe300eTOHHAsI Hecylias IUTUTa; 3 - MHHEepaJloBaTHas
W30JIINS; 4 - IIIMTHAS U30JIALMS; S5 - apMaTypHas ceTka; 6 - (yTepoBOYHAs TUTUTA U3 KAaPOCTOMKOTO
GetoHa

IIpocTpaHCTBEHHBIE aHKEPHI yCTAHABIMBAIOT B IIBaX INIUTHON M MHHEPAIOBATHOHN N3OSN,

PaccrosiHue MexIy aHKepamu peKOMEHIyeTcsl IpuHUMaTh B nipenenax 0,7 - 1 M, a paccTosHHE OT
KpaeB MaHEIW 1O IIEHTpPa MPOCTPAHCTBEHHOTO aHKEPA - KPATHBIM pasMepy IUIMT TEIUIOM3OJSIINU U
PaBHBIM TIOJIOBHHE PACCTOSHHS MEXAY aHkepamu. [Lmura u3 kapocToHKoro OeToHa, 3aKperuieHHas C
IMOMOIIBIO aHKEPOB, OT )IeﬁCTBI/Iﬂ COOCTBEHHOI'O Beca B TOPU3OHTAJIBHOM ITOJIOKCHUU TMaHCIN 6yz[eT
pa6OTaTB KaK ABYXKOHCOJIbHasd CUCTEMa C MaKCUMAJIbHBIMU 3HAYCHUAMU PACTATHUBAIOIINX yCI/IJ'II/If/'I B
CEUCHUAX T0J] NPOCTPAHCTBEHHBIMH aHKEpPaMH, TIJ€ WMEIOTCS MECTHBIE apMaTypHBIE CETKH,
BKJIFOUCHHBIE B [TPOCTPAHCTBEHHBIN aHKEp AJISl yBEJIMUYECHUS IO aHKEPOBKH.

OyTepoBoyHas IUIMTa M3 HKAPOCTOMKOro OETOHa B YKPYMHEHHBIX MOHTAXHBIX O3JEMEHTaxX
paspesaeTcs IBaMH IIMPUHON 2 MM Ha OTJEJIbHbIE YaCTH TAaKUM 00pa3oM, YTOOBI KaX/IbIH OTAEIBHBII
MOHOJIMTHBIM Y4acTOK OETOHHOH (hyTepOBKM KPENWICS K OCHOBAHHIO ITAHENH YCTHIPHMS WJIHM JIBYMs
aHKepaMHu.

5.18. KoncTpykunu, mepekpsiBarome padodee MpOCTPAHCTBO TEIUIOBOTO arperaTta, MOTYT OBITh
CBOOOZHO OMEPTHIMH HA CTEHBI, IOJBECHBIMH MM MOHOJHUTHO CBSI3aHHBIMH cO cTeHamu. Jlis
MOKPBITHH TIpU TpoisieTax Ooiee 4 M AOIKHBI NMPEHMYIIECTBEHHO MPEAyCMaTPHBATHCS ITO/IBECHBIC
0aJKu, IIIMTHI U MTaHen. PacueTHyto cxemy paboThI OIBECHOH KOHCTPYKIIMH CIIEAyeT NPUHUMATh KaK
JUIA )IByXKOHCOHI)HOﬁ 6am<1/1, IIpyu 3TOM HE OOJDKHO JONYCKATHCA BO3HHUKHOBCHUSA PACTATWMBAIONIUX
HanpsDKeHHH B OETOHE €O CTOPOHBI Oolyiee HArpeTod MmoBepxXHOCTH. [loJBECHBIE KOHCTPYKIMU HE
JIOJDKHBI BOCIIPMHMMATh HHKAKHX BHEIIHUX Harpy3ok, KpoMe cOOCTBEHHOrO Beca, M Ha HHX He
JIOJDKHBI yCTPaUBaThCSl MOCTHKH HJTH HACTHIIBI JUTS XOXKACHHS 00CITyKMBAIOIIETro MepcoHasa.

Kymnomna n cBozbI 10JKHBI IMETH CTpeNTy ToibeMa He MeHee 1/12 mposnera B cBeTy.

Kymnona u cBOJBI C MIIOCKOH BepXHEW HMOBEPXHOCTHIO Y IATHI JOJDKHBI UMETh KOMIIEHCALIMOHHBIH
moB mupuHoil 20-40 MM Ha riyOMHY, paBHYIO BbIcoTe ceueHusi B 3amke (uepr. 13). Cmenmyer
IpeAyCMaTpUBaTh 3alOJHEHHE MIBA JIETKO Ae(hOPMUPYEMBIM MaTepHalioM M ITOKPAcKy MAT TOHKHM
CJI0EM OMTYMHOTO JIaka. 3a OCeBYIO ITMHUIO B TaKUX KYyIOJax M CBOAAX JIOITyCKaeTCs MIPUHUMATh IYyTy
OKPYXHOCTH, IIPOBEACHHYIO Yepe3 LEHTP IIATHI U CEPEANHY BBICOTHI CEYEHHS B IIEHTPE MPOJIETA.
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UYept. 13. KoHCTpyKIIHA Kynoia HEPEKPHITUS C TEXHOIOTHYECKUMHU OTBEPCTHAMHU U3 )KapOCTOHKOTO
OeToHe Il KpyTOro TEIIOBOTO arperara
1 - GeTOHHEBIH KynoJ; 2 - KOMIICHCAIIMOHHBIH MIOB TOMIIHHOH 20 - 40 MM, 3aTTOJTHECHHBIN JIETKO
nedopMHupyeMbIM MaTepranoM; 3 - ceTKa U3 IIPOBOJIOKU TUAMETPOM JI0 6 MM, IIPHBApEHHAs K KOXKYXY;
4 - KOXyX; 5 - maTa Kynosa; 6 - oB OETOHUPOBAHUS

B xymonax u cBoJax ¢ INIOCKOH BEepXHEH MOBEPXHOCTHIO IIPH BBHICOTE CEYEHUs B 3aMke Oomee 250
MM KpOMe OCHOBHOH pa0oueli apMaTypbl, YCTaHOBJIEHHOI CO CTOPOHBI MEHEE HarpeToil IOBEpXHOCTH,
HEOOXOANMO THpeTycMaTpuBaTh KOHCTPYKTHBHYIO CETKY M3 MIPOBOJIOKH IHAaMETPOM He Ooiee 6 MM ¢
sueiikor He MeHee 100x100 MM, KOTOpYIO CleyeT pacmoiaratb B OETOHE C TeMIepaTypoi, He
MPEBBIMIAIOIIEH TPENENBFHO JOMYCTHMYIO TEMIIEPATypy NPUMEHEHHS! KOHCTPYKTHBHON apMaTypsl (CM.
Tabm. 17). DTa ceTka JOMHKHA COSNUHATLCS XOMyTaMH C OCHOBHOM apmaTypoi (dept. 14).
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Yepr. 14. KoHcTpyKLKS Kene300eTOHHOTO KYTI0Jia MTOKPBITHS C IUIOCKOH BEPXHEH MOBEPXHOCTHIO
13 ’)KapoCTOHKOro OETOHA AJIsl KPYTJIOro TEIJIOBOIO arperara
1 - kynon; 2 - mATa Kynouia; 3 - OHOpPHOE KOJIbL0; 4 - IIOB OETOHUPOBAHUS; 5 - KOXYX;
6 - TemIOM30IIALMOHHAs TTpociolika TomuHoi 20-40 MM; 7 - pabouast apMaTypa OIIOpHOTO KOJIbIIA;
8 - xoMITeHCanMOHHBIN OB mupUHON 20-40 MM, 3aITOTHEHHBIH JIETKO JeOPMHUPYEMBIM
MaTepuaiom; 9 - pabodas apmarypa Kymoina; 10 - XOMyT HX IIPOBOJIOKH JTHAMETPOM 6 MM;
11 - ceTka W3 MPOBOJIOKH TUAMETPOM JI0 6 MM



5.19. Pabouyio apmarypy B KeJe300€TOHHBIX KOHCTPYKLUSX, II€pepe3aeMyl0 pazIHYHbIMU
TEXHOJIOTMYECKHMHU OTBEPCTHSMH, CIIEIyeT IpHUBapuBaTh K paMKaM W3 apMaTypbl WJIM MpoOKara,
YCTaHABIMBAEMbIM BOKPYT OTBEpCTHH. Pa3mepbl paMKH [IOJDKHBI HNPUHUMAThCS TAaKUMH, YTOOBI
TOJIIIMHA OETOHA CO CTOPOHBI OTBEPCTHS ObLIA JOCTATOYHOM Ul 0O0ECIEYECHUs] TEMITEPaTyphl PaMKH,
HE TPEBBIIAIONIEH MPEIeTbHO AOIMYCTUMYIO TeMIIepaTypy NMPUMEHEHUsI apMaTyphl, yCTaHaBINBAEMON
o pacyery 1o tabmu. 17.

[Inomane cedeHuss paMKH B KaKIOM HarlpaBIEHHH JIOJDKHA OBITH JOCTATOYHOW JUIS BOCTIPHSATHS
YCHUIIHH B IEPEPE3aHHBIX CTEPIKHIX.

OTtBepcTust OONBIIOTO pa3Mepa ClIeAyeT OKaiMIIATh apMHPOBAaHHBIMH OOpPTOBBIMH 3aMKHYTHIMU
pamamu. CedyeHHE CTEHOK OOPTOBBIX paM OIPEAEIAIOT M3 pacueTa Ha YCWIHSA OT BO3JAEHCTBUS
TEMIIEPATYPEI U HATPY3KH.

5.20. ®dyHgameHTsl, OOpOBa W JpPYrHe COOPYXKEHHS. pACIOJOXKEHHBIC TIOJ 3eMiei u
TIOJIBEPTAIONINECs] HAarpeBYy, NOJDKHBI HAXOIUTHCS BbINIE HAanOoJee BO3SMOXKHOTO YPOBHSI TPYHTOBBIX
BoJI. [Ipn Hann4mu BoAkI ClielyeT MpeayCcMaTpUBaTh THAPOH30IISIIHIO.

5.21. KoXyx# TEmJIOBBIX arperaToB W3 JINCTOBOM CTalM JOITyCKaeTcs IMpelycMaTpuBaTh, KOTZa
HEoOX0ANMO 00eCeYnTh Ta30HEIPOHNIAEMOCTh KOHCTPYKIIMH M KOTJ[a HMEeTCs OOJIBIIOe KOJIMYECTBO
OTBEPCTHH MIIM TOYEK KPEIUICHHSI 000py10BAHHS.

CoenuHeHHE KOXXKyXa ¢ OETOHOM CllefyeT OCYNIECTBIISATh apMaTypHBIMH CETKaMH MJIM aHKEpaMH,
MIPUBAPEHHBIMHU K KOXKyXy (cM. uept. 13).

5.22. Ecnm xapocTOWKHNA OETOH MOABEP)KEH CHIBHOMY HCTHPAIOIIEMY BO3ICHCTBHIO CO CTOPOHBI
pabouero mpocTpaHCTBa, TO €r0 CIEAYeT 3alIUIIaTh METALUTNIECKOW MaHIUPHOI CEeTKOU, 0 KOTOpOH
HAHOCHUTCA CJION TOPKpeTOeTOHa, MU 0JI0KaMH U3 HauboJiee CTOMKOTO B 3THX YCIOBHUAX KAPOCTOUKOTO
0OeToHa WM OTHEYTIOopa.

TPEBOBAHNS, YKA3SBIBAEMBIE B ITIPOEKTAX

5.23. B pabounx uepTexax KOHCTPYKIMIA WM B TOSICHUTEIHHON 3aITICKE K ITPOEKTY JTOJDKHBI OBITh
JIOTIOJTHUTEIIHHO yKa3aHBI:

a) HanOOoIbIIIast TEMITEpaTypa HarpeBa KOHCTPYKIMH MPH SKCIUTyaTalliH, IIPHHATAs B pacyeTe;

0) BUI M Ki1acc GeTOHa IO PEeNIFHO IOITyCTHMON TeMIepaType NpUMEHCHNS;

B) Kitacc OeTOHA 10 MPOYHOCTH Ha CXKaTHE W Tpedyemasi MPOYHOCTh OETOHA MPH TeMIIepaType BO
BpEMSI 9KCILTyaTalnH;

T') BUABI (KJIacChl) apMaTypbl U MapKa sKapoCTONKOM CTaiy;

}I) BUJ YBJIIAXXKHCHUA 6eTOHa " €ro NnEpuoaANIHOCTD IPH OKCILTyaTalluu,

€) MPOYHOCTH OETOHA MPH OTIYCKE COOPHBIX DJIEMEHTOB MPEANPHUATHEM-U3TOTOBUTEIIEM;

) croco0bl 00ETOHUPOBAHUS CTHIKOB M Y3JI0B, MapKa M COCTaB pacTBOpa JUIsl 3all0JHEHHS IIIBOB B
CTBIKax 3JIEMEHTOB.

MMPUJIOXKEHUE 1
CrnpaBodHoe

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUSA

YCHJIHA OT BO3JIEMCTBUA TEMIIEPATYPBI B IONNEPEYHOM CEYEHUA
SJIEMEHTA

M; - u3rubaroruii MOMEHT;
N; - mpoonbHas cuna;
Q¢ - momepeyHas cuia.

XAPAKTEPUCTHUKA ITPEJIBAPUTEJ/IBHO HAIIPA’)KEHHOI'O 3JIEMEHTA

P - ycumme mpenBaputensHOro obxkatus, onpenensemoe mo CHwull 2.03.01-84 ¢ yyerom moteps
NPEeIBAPUTEIBHOTO HAIPSOKEHUSI B apMaType, COOTBETCTBYIOLIMX PacCMaTPHBAEMON CTAaIMH PabOoThI
3IIEMEHTa;

O M O, - TPEIBAPUTEIbHbIE HAIPSKEHHs! COOTBETCTBEHHO B Hampsraemol apmatype S u S,

kotopele mpuaMMaioTcs mo CHwull 2.03.01-84 ¢ ydeTroM moTepb MpeaBapUTENBFHOTO HANpPSDKEHUS B
apMarype, COOTBETCTBYIOIINX pacCMaTPUBAEMOM CTalH paOOThI JJIEMEHTa;



€op - OKCIIEHTPUCHUTET YCUIIHSA TPEABAPUTENBHOrO 00KaTHA P OTHOCHTENBPHO HEHTpa TIKECTH
NPHUBEJEHHOTO cedeHus, onpenensemoro no CHull 2.03.01-84, npu BenuuuHaX Gy, U o-s’p C y4eToM

MEPBEIX ¥ BTOPHIX OCHOBHBIX ITOTEPH;
Gpp - CKUMAIOIIHE HATIPSKEHUs B OETOHE Ha yPOBHE LIEHTPOB TSKECTH MPOJOIBHOH apMaTyphl S 1
S' mocie mposIBIICHHS BCEX OCHOBHBIX TIOTEPh, KOTOpOE ompeeisieTcs mo Gopmye (16).

XAPAKTEPUCTUKA MATEPHUAJIOB ITPH BO3JIEICTBUU TEMIIEPATYPbI

Rotem ¥ Rpi - pacdeTHble CONPOTHBIECHMS OETOHA CXKAaTHIO W PACTSDKEHHWIO U TIPEeNbHBIX
COCTOSIHUM IIEPBOM TPYIIIIBI;

Ry temser ¥ Rptser - pacHeTHBIE CONPOTHUBIICHHSI OETOHA CXKATHIO M PACTHKEHHIO IS MPEAETbHBIX
COCTOSIHUM BTOPOU IPyIIIbL;

Rst 1 Rgtser - pacdeTHbIE CONPOTHBICHUS apMaTypbl PACTSDKEHHIO JUIS TPENEeNbHBIX COCTOSHHN
COOTBETCTBEHHO IIEPBOM U BTOPOH IPyIIIL;

Rswt 1 Ryt - pacueTHbIE CONPOTHUBIICHUS MONIEPEYHON apMaTyphl PACTSDKEHUIO IIPH pacueTe CEYSHUH,
HaKJIOHHBIX K ITPOJIONILHOM OCH 3JIEMEHTa Ha JICHCTBHE IMONEPEYHON CHJIBI M apMaTyphl C)KaTHIO JUIS
MIPE/IEIBbHBIX COCTOSHUHN MEPBOH TPYIIIbI;

Ept - Momynp ympyrocT OeToHa;

Est - MOy b yIpyrocTé apMaTyphl;

Ost, Obit U Op tem - HANIPSDKEHHS B PACTSIHYTOW apMarype, B paCTSHYTOM H C)KaTOM O€TOHE, B CEUEeHUN
C TPEIIMHOHN OT BO3/IEHCTBUS TEMIICPaTyphl;

Gs, Opt ¥ Op - TO )K€, OT Harpy3KH;

Os toty Obttot ¥ O tot = TO K€, OT CYMMapHOT'O BO3JICHCTBHUS TEMIIEPATYPHI U HarPy3KH;

Oty Olgs M Olpt - KOO QUIIMEHTHI IMHEHHOTO TEMIIEpaTypHOTO PacIIUpeHHs], TEMIIEpaTypHOil ycaaku
W TeMIIepaTypHOH aedopmaryn OeToHa;

Olst - K03 UIMEHT TMHEHHOTO TEMITEpaTyPHOTO PaCIINPEHUs apMaTyphl;

Ostm - KOO((UIMEHT TeMIIepaTypHOIO PACIIUpPEHHs] PACTSIHYTOW apMaTyphl B OSTOHE C y4eToM
BIIMSTHUS PabOTHI OETOHA MEXIy TPEIMHAMH, OTpeaessieMbli 1o Gopmye (49).

TFEOMETPUYECKUE XAPAKTEPUCTUKH

b - mmpuHa TPSIMOYTONBEHOrO CeYeHMs U UPHHA peOpa TAaBPOBOTO U JBYTABPOBOTO CCUCHNS;
b, bf - mHpHHA MOJKK TABPOBOTO M ABYTaBPOBOIO CEYECHMSI COOTBETCTBEHHO B PACTSHYTOH M

C)KaToM 30HE;
h - BeIcOTa MPSIMOYTOJIBHOTO TABPOBOT'O M JIBYyTABPOBOI'O CEUCHHIA;
hy, h{ - BbIcOTa HOJIKM TaBPOBOrO M JBYTABPOBOIO CEUCHHS COOTBETCTBCHHO B PACTSIHYTOH U

C)KaToOM 30HAX;

a, @ - paccTOsHHS OT PAaBHOACHCTBYIOLIErO YCWIIMS B apMaType COOTBETCTBEHHO S U S' 10
Ompkaifiel TpaHy CeueHHS;

hg - pabouast BeICOTa CEUEHHUS;

hy - pabouast BeIcOTa CeUCHUS HA IIBOM;

h¢ - BEICOTA MOJIKK TaBPOBOT'O CCUYCHHS;

hy - BeIcOTa peGpa TaBpOBOTO CCUCHHS;

e Gl “

=|,|=| ®m|=| - KpUBH3HA OCH dJIEMEHTA OT BO3JCICTBHs TEMIEPATyPbl PU HArpeBe, MpH
r t r cs r CsC

OCTBIBAHHMH OT yCa/IKM OETOHA U ITPU OCTHIBAHUH OT YCaJIKH U TOJI3y4eCcTH OETOHa;

¥ - paccTosiHUE OT LIEHTPA TSHKECTH MPUBEJCHHOTO CEYEHUS /10 pacTsIHyTOH rpanu B Gopmymnax (5),
(14) u (15) n no menee Harpero# rpanu B popmyrax (23) u (30);

Ys M Y, - pacCTOSHMC OT IIEHTpa TSDKECTH IPUBEACHHOTO CEUYCHMS DJIEMEHTa JI0
paBHOJIeHCTBYIOIIEH ycuuii B apmarype Su S,

| - MOMeHT WHepuuM cedyeHHss OETOHa OTHOCHUTEJBHO LEHTPAa TSHKECTH CEYEHHs DJIEMEHTa,
BBIUMCIIIEMBIN 0€3 yueTa TeMIepaTypsl Kak i HeHarpeToro oetona (¢popmyna 1 );

lreg - MOMEHT MHEPUMH NPHBEJICHHOTO CEYEHHUS DJIEMEHTa OTHOCHUTENBHO €ro IEHTpa TSKECTH.
oInpenenseMbli o yka3aHusaM 1. 1.15;

fi, & - mporub u ymIMHEHHE SIeMEHTa OT HarpeBa;

€cs U Ecsc - YKOPOUCHHUE AJIEMEHTA OT YCaJKH U OT YCAIKH U MOJI3y4ecTH OETOHA PU OCTHIBAHHH.



t, - Temneparypa 6eToHa;

TEMIIEPATYPBI

tou t, - Temneparypa apmarypsl S u S';

tj - Temmeparypa cpeiipl CO CTOPOHBI HCTOYHHKA TETIIA;

te - Temmeparypa Bo3ayxa ¢ Hapy KHON CTOPOHBI DIICMEHTA;
thw - TemIepaTypa GETOHA B IEHTPE TSHKECTH PUBEIECHHOTO CEYEHUS;
tpe - cpemmsis TemmepaTypa 6eToHa CXKATOH 30HbI;
tou - TeMIepaTypa OETOHA B CCUCHHMH HAJl IIIBOM.

TTPNJIOXXEHUE 2
Pexomennyemoe

YKA3AHMSA 10 IPUMEHEHHUIO ’KAPOCTOMKOI'O BETOHA B JIEMEHTAX

KOHCTPYKIUM
Temmneparypa N
HanmenoBanue TEIoBOro DJIEeMEHTBI U3 )KapOCTOHKOrO pabouero PexomennyeMeIA
arperata OeroHa MPOCTPAHCTBA coctas GetoHa 1o
o Tabm. 9, Ne
neun, °C
I. B gepHoit MeTammypruu
JloMeHHast ieub ®dypmeHHbIE TPUOOPHI 1300 16, 19
[IlaxTa, MeHp nenagu 1200 11
T"azoo0TBOIBI u HaKJIOHHBII 800 23,24
ra3onpoBoj
[TemeynoBuTens 800 23,24
Barpanku st tiaBky yyryna |CTeHbI KOJOCHHKA M TLIABHIBHOTO 1300 19
rosica
BosnyxoHarpesarenu Crensl (HIKHSS 9acTh), JHHIIE 1200 11
JTOMEHHOMN IeYHr
Bopogra 800 23,24
OOXUTOBBIE MatuHbl | H>KHUN KOJIJIEKTOP ¥ ra300TBO/IBI 800 23,24
arJIOMepauoOHHOTO
MPOU3BOJICTBA
BepxHuil konnexkTop 800 23,24
HarpeBarenbHble KOI0I1bI CreHnbl  paboymx  s4YeeK, IO, 1300 19,21
KPBIIIKA
Meroaunyeckue W3onsiiust  TAMCCAKHBIX TPYO 1200 19
HarpeBaTeJbHbIC YN CTEHBI Ha BBICOTY | M
SImubIE [eun st | CTensl 800 23,24
3aMEJIJIEHHOTO OXJIAXICHHUS
KokcoBbie 6aTapen ®dyHmaMeHTh 1 60poBa 600 23,24
II. B uBeTHOH MeTaIypruu
I'paduTrpoBoYHbIC IEYH Crensl 1200 11
[leun kumAIIETO CHOS CBOJIbI U peleTKa 1100 11, 15
AntoMuHueBbIE W Marauesbie| lHuina 1000 10,11
JIEKTPOIH3CPBI
DNEKTPOTU3ePhl CBEPXIUCTOrO " 1000 10,11
ATFOMUHUS
Tepmudeckue, CTeHsl, CBOJ U IO 1200 11,19
HArpeBaTeibHblE, OTIKHUTOBBIC
ey
[TsIeBBIE KAMEPHI CTeHBI ¥ TOKPHITHE 800 15
Ileun g 1asiieHus Jioma|CTEHBI U CBOJ 1000 15
ATIOMHHUS
Hamzemubie u  moasemubie|J{HUIIE, CTEHBI M CBO/I 1100 11, 15
ra3oxoJbl
®dochopHBIE ITCKTPOIICUH Cson 1100 15
®DeppociiaBHbIE IEYN JlHuine U cTeHsl 1000 10,11




KamepHsie neun
DNEeKTPOTUTHUECKHE
[[BETHOH METaJUTypruu

BaHHbI

I11. B HedrenepepabarsiBaromnie 1 HEPTEXUMHIECKOH

TpyOuarbie neun

BeprukanbHO-CEKLIMOHHBIE
neun

TpyOuatsie neqn
OecIIaMEeHHOTO TOPEHHUs THIa
b

TpyOuaTtsie ne4u
OecruilaMeHHOTO TOPEHHs THIIa
3P

TpyOuatbie medn HACTHIIEHBIC
trna 3]]

TpyOuarbie medn HACTHIIEHBIC
tuna B
BepTukansHO-(aKkenbHbIE TeYH
tuna ['C
OOBEMHO-HACTUIILHBIC TIEYH C
pa3ieNuTeNbHON CTEHKOM TUIa
I'H

Hunmuanpuaeckue, (akenbHbIe,
tuna [C

HuwmmHapruyeckue meud Tuna
10l HaCTUJIbHBIE c
mddepeHpoBaHHBIM
TIO/IBO/IOM BO3/yXa
Karanurunaeckoro pudopmuHra

W TUOPOOYUCTKH Tuma P
MHOTOKaMepHbIe
Hanzemnrie ra30Xxojbl
TpyOUaThIX meueit
[ToxzeMubIe ra30Xxo/Ibl

TpyOUaThIX Heyen

CBOJI, CTEHBI, IO/
CteHbl

CTeHbI KaMephl paualuu
CBoABI KaMephl paHaIiii
CreHbl KaMepbl KOHBEKITHH
CBopbI KaMephl KOHBEKIIUU
CreHbl KaMepHl paguanuu

OyHIaMEHTHI, CTCHBI, CBOZ, IO,
MepeBaJIbHBIE CTEHKH

CTeHEI, CBOJI, IO/

To xe
CteHsl, CBOJ, O]
CreHsl KaMep KOHBEKIMH W

paavanuy, CBOJI, MOJO0BAas 4aCTh
To xe

CreHbl KamMep KOHBEKIMH U
paauanuu, CBoj, MoI0Basi 4acTh
To xe

CTeHbl, CBO/I, TI0JI0BAst YacCTh

Bce anemeHTHI

To xe

IV.B MPOMBINUICHHOCTU CTPOUTEJIIbHBIX MAaTECPUAIOB

TyHHeJ’IBHBIe ey 1Jisd 00skHra

O0OBIKHOBEHHOT'O TJIMHSHOTO
KHpIHYa
Bpamatonmecs neun s

o0KHra 1eMeHTa
KosnblLeBrle meun st 00kura
KUpIIH4a

CreHBI U CBOJIbI 30H MOAOIpeBa U
OXJTAXACHUA

CTeHBI ¥ CBOJ 30HBI 00KHTa

30Ha IIEMHOM 3aBeCchbl M OTKaTHas
roJ0BKa

ITokpeiTHE, CTEHBI, IOA,

V. B paznuuHeIX 0Tpacisx NPOMBIIUIEHHOCTH

BopoBa u razoxomel Ans
temriiepatyp 1o 350 °C

BopoBa u razoxomel Ans
temrieparyp 1o 800 °C
[TapoBsle KOTJIBI,
9KOHOMaM3epsl, KOTJIbI-
YTHIN3aTOPBI

DyHIaMEHTHI TETIOBBIX
arperaTos

[Tosbl ropsiunx uexon
KonmakoBrie meun JIIsL o6>1<1/1ra

CTeHEI, CBOJI

To xe

®DyTepoBKa CTEH

OJNeMeHTBI, HarpeBaroIecs 10

temnepatyp Beime 200 °C, HO He
6ouee 8§00 °C

1200 19
1000 10,11
IIPOMBIIILIEHHOCTH
1000 33-37
1000 33-37
1000 23,24, 25, 26
1000 23,24, 25, 26
900 33-37
800 10,11
850-1100 23-26, 33-37
900-1100 23-26, 33-37
800 22
900 23-26, 33-37
900-1100 23-26, 33-37
800-1100 23-37
800-1100 23-37
1250 19-21
600 22-32
800 10,11
800 10, 11
1100 19
1000 10, 11
1000 10,11
350 2-4
800 6-9
800 10, 11
800 6-9
- 7,8
800 10,11




MeTasuia
OO0XHTOBBIE ITEYX DJIEKTPOJAHON
MPOMBIIICHHOCTH
CymuibHbIe TIeYH

Kotist PpasIMIHOTO
Ha3HAYCHUS

HarpeBatenbHble, TpOKaTHBIE,
Ky3HEUHbIE ¥ KOHBEHepHBIe
neuu

Ilean s oGXura CEpHHUCTHIX
MaTeprasoB

[Teun ansa oGxura caHUTApHO-
TEXHHYECKOTO 000pYI0BaHUsI

[TokpsITHE, CTEHBL, TOA
®DyTepoBKa 3KPaHUPOBAHHBIX CTEH

CreHpl, 10X, TIJIHCCAXHBIC
OTIOpHBIE TPYOBI

CTeHsl, CBOI, IO

Cson

u

1400

1000
800

1200

1000

1100

20,21

10, 11
23-37

19,21

15-18

19




