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CHullI 2.03.04-84

T'OCCTPOM CCCP

PA3PABOTAHBI HUMXB TI'occtposs CCCP (n-p TexH. Hayk, npod. 4. . Munosanos — pyKOBOANUTENb TEMBI; KaHIUIATHl TEXH.
Hayk B. H. Iopsues, B. M. Munonos, B. H. Camotinenxo) ¢ yuactuem BHUITH Termonpoekr Munmontaxcmnencrposs CCCP (B. A.
Tapacosa), Makeesckoro WCHU Munsysa VYkpaunckoit CCP (kanx. TexH. Hayk A. [II  Kpuueeckuii), XapbKOBCKOTO
IMpomcrpoitnaunpoekrta l'occtpost CCCP (kauaunarel TexH. Hayk M. H. 3acrasckui, C. JI. @omun).

BHECEHBI HUMXB I'occrponn CCCP.
MMOATOTOBJIEHBI K YTBEPXIEHUIO Tnasrexuopmuposanuem I'occrposi CCCP (B. M. Cky6xo).

C BBenenuew B aeiictBue CHull 2.03.04-84 "BeToHHbIE 1 Ke1e300€TOHHBIE KOHCTPYKLMH, TIPEAHA3HAYECHHBIE I pa0OThI B YCIOBHAX
BO3/IEHCTBHS TOBBIMICHHBIX W BBICOKUX Temreparyp” ¢ 1 suBapst 1986 r. yrpaunBaer cuty "MHCTPYKIHS [0 IPOSKTUPOBAHUIO OETOHHBIX

KeNe300eTOHHBIX KOHCTPYKIUH, MpeTHasHaYeHHBIX ISl paboThl B YCIOBHUSX BO3ACHCTBUS MOBBIIICHHBIX M BBICOKHX Temmepatyp" (CH
482-76).

IIpu nonvzosanuu HOPMAMUEHBIM OOKYMEHMOM Cledyem YYumbléams YMEepiCOCHHbLEe USMEHEHUs. CIPOUMENbHbIX HOPM U RPABUL U
20CY0apCcmeenpbix cmandapmos, nybnukyemvie 6 scyprane “Bioatemens cmpoumenvrou mexnuuxu” I'ocempos CCCP u unghopmayuonnom
ykazamene “Tocyoapcmeennvie cmandapmot CCCP” I'ocemanodapma.

CrpouTenbHble HOPMBI U ITPaBHIa CHulI 2.03.04-84
T'ocerpoit CCCP beToHHBIE U 7K€1€300€TOHHBIE KOHCTPYKIIHH, Bzamen
npeHa3HaYeHHBIE IS pabOThI CH 482-76

B YCJIOBUAX BOS}ICﬁCTBHﬂ TIOBBIIICHHBIX
U BBICOKHUX TEMIIEPATYP

Hacrosiiie HOPMBI U TIpaBHJIa PACIIPOCTPAHSIOTCS HA MPOCSKTHPOBAHHE OCTOHHBIX M KENe300CTOHHBIX KOHCTPYKIIHUIA,
OpeJHA3HAYCHHBIX Ui paboThl B YCIOBHSAX CHCTEMATHYECKOro BozzeiicTBust moBbimeHHbx (0T 50 mo 200 °C
BKJITFOUHTENBHO) U BhICOKHX (cBbIme 200 °C) TEXHOMOTHIECKUX TEMIIEPATYp (Ianee — BO3ACHCTBHS TEMIIEPATyp).

HopMmbl  ycTaHaBmHBalOT TpeOOBaHUS MO MPOCKTUPOBAHUIO YKAa3aHHBIX KOHCTPYKLHH, HW3TOTOBJISEMBIX M3
KOHCTPYKIIMOHHOTO TsKejoro Oerona cpenseir motHoctu ot 2200 mo 2500 Kr/M° BKIIFOUUTENBHO (manee — OOBIYHBII
GETOH) | 13 KAPOCTOMKOr0 GETOHA IIOTHON CTPYKTYpHI cpeaneii mrorHoctr 900 kr/m® i Goree.

TpebGoBaHUs HACTOSAIINX HOPM HE PACIIPOCTPAHSFOTCS HAa KOHCTPYKIMH U3 )KAPOCTOUKOTO OETOHA SUCHCTOH CTPYKTYPBHI.

[IpoekTupoBath *eae300€TOHHBIC JBHIMOBbIE TPYObI, pe3epByapbl U (yHIaMEHThl JOMEHHbBIX Ieuei, padoTaroiue npu
BO3IEUCTBUU TemmepaTypbl cBbiiie 50 °C, cremyer ¢ y4eTOM JOMOJHHUTENBHBIX TPeOOBAHHM, MPEIBABIAEMBIX K 3THM
COOPYKEHUSIM COOTBETCTBYIOIMMU HOPMATUBHBIMU JJOKYMEHTAMH.

OcHoBHbIe OyKBEeHHbIE 0003HAuUEHHMs, MPUHATHIE B HacTosmux HopMmax corimacio CT COB 1565-79, npuseneHsl B
CIPaBOYHOM MPUIIOKEHUH 1.

1. OCHOBHBIE IIOJIOKEHUSA

OBIIUE YKA3ZAHUA



1.1. beroHHble M KeJNe300€TOHHbIE KOHCTPYKLMWH, NpeJHa3HaYCHHbIE JUIS pPaOOTHl B YCIOBUSIX BO3JCHCTBUS
MIOBBIICHHBIX TEMIIEPATYp, CIIENYeT NPeaycMaTpHBaTh, KaK NPABHJIIO, U3 OOBIYHOTO OETOHA.

@DyHIaMEHTBI, KOTOPBIC INPU OKCIUIYaTalldd IOCTOSHHO IIOJBEPraroTCsl BO3ACHCTBHIO Temmeparypel no 250 °C
BKITIOUUTEIBHO, IOMTyCKAETCsl IPUHUMATh U3 OOBIYHOTO OETOHA.

BeronHble M Kene300€TOHHBIE KOHCTPYKLUHM, NpeIHAa3HAUYEHHBIC I8 pabOTHl B YCIOBHSAX BO3ACHCTBHS BBICOKHX
TEMIIepaTyp, ClieyeT MpeaycMaTpUBaTh U3 )KapOCTOUKOTO OETOHA.

Hecymue 31eMEeHTBl KOHCTPYKLMIA TEIJIOBBIX arperaToB, BBIMONHSIEMBIC U3 KapOCTOHKOr0 OSTOHA, CeYeHHE KOTOPBIX
MOJKET HarpeBaThest 10 Temmepatypsl Boire 1000 °C, momyckaercs IpUHUMATD TOJBKO IOCIIE UX OIBITHOM IIPOBEPKH.

Xapocroiiknue OETOHBI B 3JIEMEHTaX KOHCTPYKIHMH TEIJIOBBIX arperaToB CIJEXyeT NPUMEHSTh B COOTBETCTBHU C
PEKOMEHIYEMBIM MIPUIIOKEHHEM 2.

Knaccel sxapocTolikoro 6eToHa Mo MpeJelibHO AOIyCTUMOM TeMiiepaType npumenenus B coorsercteuu ¢ I'OCT 20910-
82 B 3aBHCMMOCTH OT BHJIa BSKYILETO, 3aI0JIHUTENEH, TOHKOMOJIOTHIX 100aBOK M OTBEPIUTEINS IIPUBEICHBI B Ta0I. 9.

1.2. Jlns KOHCTPYKIHit, pabOTaroIuX oA Bo3aeicTBueM Temieparypbl Bbimie 50 °C B YCIOBHUSX MEPUOAUYECKOTO
YBIIOKHEHUS ITapOM, TEXHHYECKOH BOIOW M KOHAEHCATOM, HeoOXommMmo cobmromats TpeboBanus mm. 1.8, 2.4, 2.6 — 2.8,
2.11 u 5.7. Ilpu HEBO3MOXXHOCTH OOECIECUYEHHUS! yKa3aHHBIX TpeOOBaHWII pacueT TakMX KOHCTPYKIMH  JIOIyCKaeTcs
MIPOM3BOANTE TOJBKO Ha BO3/EHCTBHE TEMIIEPAaTyphl M Harpy3kd Oe3 ydeTa MepHOAWYEcKOro yBiIakHeHHs. [Ipu sTom B
pacuere cedeHUs He JOJDKHBI YUUTHIBATHCS KpaiHHe clIoN OeToHa TommuHoN 20 MM ¢ KaXXI0H CTOPOHBI, II0JBEPraroLIHecs
3aMayMBaHHUIO B TeUeHHWEe 7 4, W ToimMHOW 50 MM mpH JIMTENBHOCTH 3aMauuBaHus OeToHa Oosee 7 4 WM JIOJDKHA
NpeIyCMaTPUBATBCA 3AIITA MOBEPXHOCTH OETOHA OT MEPUOANIECKOTO 3aMavYHBaAHHS.

OxpameHHas IOBEPXHOCTh OETOHAa WIIM THAPOU3OJALMOHHBIC MOKPHITUS 3THX KOHCTPYKIMI JNOJDKHBI OBITH CBETJIBIX
TOHOB.

1.3. Huknuueckuti macpee — JUIMTEIbHBIA TEMIEpPATypHBI PEXKUM, TPH KOTOPOM B IIpOLECcCe OSKCIUTyaTaluu
KOHCTPYKIHMSI TMEPHOANYECKN MOABEPraeTcsl MOBTOPSIONIEMYCsS HarpeBy ¢ KosebaHusiMu Temmepartypsl O6oneB 30 %
pacueTHOW BENUYUHBI IPH JITUTEILHOCTU HUKIOB OT 3 4 g0 30 aHeid.

Tocmosnnolil Hacpes — JIUIATENBHBIA TEMIIEPATYPHBIH PEXHM, ITPH KOTOPOM B TPOIIECCE IKCILTyaTallMd KOHCTPYKIUS
MOZIBEpraeTcsl HarpeBy ¢ KojeOaHuAMH TeMuepatypsl 10 30 % pacueTHOH BETHMYHHBL.

1.4. Tlpn mpoexkTHpoBaHWU KOHCTPYKIMH U3 xkapocTtoiikux 6eroHoB 1mo 'OCT 20910—82 HeoOxoanMO y4YHTHIBATH
JOTIOJIHUTENbHBIC TPEeOOBAaHMSA K MCXOIHBIM MaTepuaiaM I KapOCTOWKHX OSTOHOB, MOAOOPY MX COCTaBa M TEXHOJIOTHUH
MIPUTOTOBJICHHMS, @ TAK)KE OCOOEHHOCTH NMPOU3BOJICTBA PaboT o TpedoBanusm CH 156-79.

OCHOBHBIE PACYETHBIE TPEBOBAHUS

1.5. beroHHbIe W KeNe300€TOHHBIE KOHCTPYKIHMH, PaOOTAIOUIME B YCJIOBHSX BO3JCHCTBHS IMOBBIIMICHHBIX M BBICOKHX
TEMIIEpPATyp, CIEAYET paCCUYUTHIBATH

Buecenst YTBepKJIeHbI Cpox
HUWXXb TOCTaHOBJICHUEM BBEJICHUS
T'occtpoit CCCP T'occtpost CCCP B JielicTBUE
ot 27 nexadpst 1984 r. Ne 219 1 suBaps 1986 r.

Ha ocHoBe nonoxenuit CHull 2.03.01-84 ¢ y4eroM AOMOMHHUTENBHBIX TPEOOBAHUI, U3IOKEHHBIX B HACTOSALIMX HOPMAX U
MpaBHiIax.

Ilpn pacuere OCTOHHBIX W JKEJIE300CTOHHBIX KOHCTPYKUMH HEOOXOIUMO YYUTHIBATH HM3MCHCHUS MEXaHHYECKUX U
YIPYTOIJIACTHYECKUX CBOWCTB OETOHa W apMaTyphl B 3aBUCHMOCTH OT TeMIlepaTypbl Bo3aeicTBus. Ilpu sToM ycuims,
nehopmanuy, o0pa3oBaHHE, PACKPBITUE M 3aKPBITHE TPCUIMH OMPENCNSIOT OT BO3 JCHCTBHSA HArpy3KH (BKJIHOYAs
CcOOCTBEHHBIH BEC) U TEMIIEPATYPHI.

PacueTHble cXeMbl U OCHOBHBLIC NpEeANOChIIKA JJId pacyeTe 66TOHHI)IX u )Ke.]'le306eTOHHI:IX KOHCprKLlI/Iﬁ JOJIPKHBI
YCTaHABIUBATBCSA B COOTBETCTBUHM C YCJIOBUSMU HMX JCHCTBUTENBHOH PabOThl B MPEIETbHOM COCTOSHHH C Y4YETOM B
HEOOXOJMMBIX CIydasx IUIACTHYECKHX CBOMCTB O€TOHa W apMaTyphl, HAIMYHMA TPELIMH B PACTSIHYTOM OETOHE, a Takxke
BJIMSHHS YCAJKH U TON3Y4ecTH OCTOHA KaK MPH HOPMAIBHOW TeMIeparype, Tak W TPH BO3ACHCTBHU MOBBIINICHHBIX U
BBICOKUX TEMITEpaTyp.

1.6. Pacyer KOHCTPYKLMii, paOOTAIOIIMX B YCJIOBHSAX BO3JICHCTBHS IMOBBINICHHBIX M BBICOKHX TEMIICpaTyp, IOJKECH
MIPOU3BOJMTHCS HAa BCE BOSMOXKHBIC HEOIArONMPUATHBIC COYETAHUS HArpy30K OT COOCTBEHHOrO Beca, BHELIHEW HArpy3Kd U
TEMIIepPaTyphl C YY4ETOM JUTUTEIIBHOCTH UX JICUCTBHUS U B CITy4aB HEOOXOAUMOCTH — OCTHIBAHHSI.



Pacuer KOHCTPYKLHMI € y4eTOM BO3IEHCTBHS IMOBBINIEHHBIX W BBICOKHX TEMIIEpaTyp HEOOXOIMMO NPOU3BOAUTH I
CJIEYIOIUX OCHOBHBIX PACUYETHBIX CTa Ui pabOThHI:

KPaTKOBPEMEHHBII HarpeB — MEPBbIA pa3orpeB KOHCTPYKIUH A0 PACYCTHON TEMIIepaTyphl;

JUIMTEIbHBIA HAIPEB — BO3/ACHCTBHUE PACUETHON TEMIIEPATYpPhl B IEPUOJ IKCILITyaTaL1K.

Pacuer craTHuyecku OmNpeNeNMMBIX KOHCTPYKIHMH MO MpENeabHBIM COCTOSHHSM TIEpBOH W BTOpod Trpymm (3a
UCKIIIOYEHHEM pacdeTa 10 OOpa3oBaHUIO TPELIMH) CIEAYeT BECTH TOJBKO JUIA CTaJud JUIUTENbHOro HarpeBa. Pacder mo
00pa3oBaHMIO TpPEIIMH HEOOXOJUMO IMPOM3BOAMTH JUIA CTaJIUil KPaTKOBPEMEHHOTO M JUTUTEIBHOTO HarpeBa C y4eTOM
YCHITHIA, BO3HUKAIOIIUX OT HEIMHSHHOTO pacIpeeeHHs TEMITepaTypbl OETOHA IO BEICOTE CEUCHUSI AIIEMEHTA.

Pacuer craTuuecku HEONPEAETUMBIX KOHCTPYKLHH W HUX DJIEMEHTOB IO IPEAEIbHBIM COCTOSHUSAM IIEPBOM M BTOPOM
TPYIII TOJDKEH TPOU3BOJUTHCS:

a) Ha KPaTKOBPEMEHHBIH HarpeB KOHCTPYKIUH Mo pexnmy corimacHo CHull 111-15-76, korna Bo3HHMKAIOT HanOOMbIINE
YCUITHSL OT BoO3jeicTBuUst Temiiepa Typhl (cM. m. 1.10). TIpu 3TOM KECTKOCTh 3JEMEHTOB B KOHCTPYKIIHH OMPEACISAETCS MO
ykazaHusaM . 4.17 u 4.18 kak oT KpaTKOBPEMEHHOT'0 ACHCTBHS BCEX HATPY30K U B 3aBUCUMOCTH OT CKOPOCTH HATPEeBa;

0) Ha INIUTENBHBIN HarpeB — BO3JICHCTBHE HA KOHCTPYKLHMIO PACUSTHOH TEMIIEpaTyphl B IIEPHUOA SKCIUIyaTalllH, KOraa
MPOUCXOAUT CHUKEHHE TPOYHOCTH U KECTKOCTH IIIEMEHTOB B PE3yJIbTaTe BO3ACUCTBHUS [UTUTEIBHOIO HATPEBa U HATPY3KH.

Ipu 3TOM KECTKOCTB IEMEHTOB ONpenesseTcs Mo ykasanusm mi. 4.17 u 4.18 xak OoT JJIUTeNbHOTO BO3JCHCTBHUS BCEX
Harpy3oxK.

PacuerHas TexHONOTHYECKas TeMIIEPaTypa MIPUHUMACTCS PaBHO TeMIIepaType Cpebl liexa WK pabodyero mpocTpaHCcTBa
TEIJIOBOTO arperara, yKka3aHHOW B 33JJaHUU HA IPOEKTHPOBAHUE.

PacuerHbie ycunusi ¥ gedopManuu OT KPAaTKOBPEMEHHOTO M JUIMTENHHOTO HATPEBOB OIMPEACISIIOTCS C Y4eTOM
KOd(pUIIEeHTa HAJISKHOCTH I10 TEMIIEpaType 1Mo yKa3aHusaM 1. 1.27.

1.7. Benu4uHbl HArpy30K U BO3/ACHCTBHMN, 3HAUCHHUS KO3 PHUIIMEHTOB HAIOKHOCTH, KO3 GHUIIEHTOB COUYETAHUM, a TAKKE
nozpaseieHle Harpy3oK Ha MOCTOSHHBIC M BPEMEHHBIC JUTHTENbHBIC, KPAaTKOBPEMEHHBIE, 0COObIEe ClIeNyeT MPUHUMATh B
coorBercTBuH ¢ TpeboBanusMu CHull 11-6-74 ¢ yuerom nononuurensHbix ykasanuii CHull 2.03.01-84.

Harpy3ku 1 BO3IeiCTBHS TEMIIEPATypPhl, YIUTHIBAEMbIC IPH pacyeTe KOHCTPYKLUUH MO MPEACTbHBIM COCTOSHUSAM MEPBOit
1 BTOPOM TPYIII, CleyeT NPUHUMATh 1o Tabur. 1 u 2.

Ipu pacuere Mo NPOYHOCTH B HEOOXOJAMMBIX CIydasix JOJDKHBI YIMTHIBATHCS OCOOBIC HArpy3Kd ¢ K03 (HUIHCHTAMH
HAJIOKHOCTH 10 Harpyske j%, NPUHAMAeMBIMH IO COOTBETCTBYIOIIMM HOPMATHBHBIM JOKyMeHTaM. [Ipu aToM ycuius,
BbI3BAHHBIC )leﬁCTBHeM TEMIICPATyphbl, HC YYUTBIBAIOTCA.

1.8. K TpemmnHOCTOMKOCTH KOHCTPYKIMU (MM UX YacTel) AOJDKHBI npenbsBisiThes TpeboBanus CHull 2.03.01-84 ¢
YYIETOM JIOMOJHUTENBHBIX YKa3aHUH HACTOSIIETO MyHKTA.

Kareropun TpeboBaHMA K TPEUIMHOCTONKOCTH KEIe300€TOHHBIX KOHCTPYKIIMK B 3aBUCUMOCTH OT YCJIOBHUH WX PaOOTHI,
BU/IA apMaTypbl, a TaKkKe BEIMYMHBI IPEAEIbHO IONMYCTUMOH IIMPUHBI PACKPBITHSA TPELIIMH C Y4eTOM BO3ACHCTBHSA
TEMIIepaTyphbl Ha AIIEMEHTbI, IKCILTyaTHPYEMbIC B YCIOBHSX HEArpeCCUBHOM Cpelibl, AJisi 00CCIeUeHUs] COXPAHHOCTH apMa-
TYpbl IPUBEICHBI B Ta0JI. 3.

1.9. Onpenenenre ycunuid B CTaTHYSCKH HEOMPEACIMMBIX KOHCTPYKIMAX OT BHEIIHEH Harpy3ku, cOOCTBEHHOTO Beca H
BO3JICUCTBUS IIOBBILICHHBIX M BBICOKHX TEMIIEpaTyp NPOM3BOAAT IO IpaBWJIAM CTPOUTENBHOH MEXaHHUKH METOJOM
MOCIIEIOBATENIBHBIX MPUOTmKEeHHHA. [IpH 3TOM JKECTKOCTh 3JIEMEHTOB OMPEICIAIOT C YUYETOM HEYNpYrux acdopMmanuii u
HaJIMYMs TPELIMH B OCTOHE OT OJHOBPEMEHHOTO JISHCTBHS BHEITHEH HATPY3KH, COOCTBEHHOT'O Beca M TEMIIEpaTypHl.

1.10. ITpu KpaTKOBPEMEHHOM HarpeBe YCHIJINS OT BO3ACHCTBHS TEMIIEPaTyphl B JJIEMEHTaX CTATHYCCKH HEONPEACTUMBIX
KOHCTPYKIHMH JOJDKHBI OMpPENesIAThCS B 3aBUCHMOCTH OT cocraBa OeroHa (cM. TabGm. 9) u TemmepaTypbl Harpesa,
BBI3BIBAIOIICH HANOOBIINE YCUITHS:

a) ipu Harpese 6erona Ne 1 cerimre 50 o 250 °C — mo pacueTHO# TemmepaType;

6) npu Harpese 6eronoB Ne 2—11, 23 u 24 ceoimie 200 1o 500 °C — mo pacueTHO! TeMmIepaType; MpU HarpeBe CBBIIIE
500 °C — mpm 500 °C;

B) mpu Harpese 6etonoB Ne 12—21, 29 u 30 cssimre 200 1o 400 °C — 10 pacueTHO# Temreparype, IpH HarpeBe CBHIIIE
400 °C — npu 400 °C.

JInst KOHCTPYKLMIA, HAXOAALIMXCS HAa HApY)KHOM BO3IyXe, pacyeT HauOONBIIMX YCHJIHMH OT BO3ICHCTBHS TEeMIEPaTyp
BBINOJTHSIOT IO PACUETHOM TeMIepaType Bo3ayxa rno tpedosanuto 1. 1.40.

Tabmuma 1

Harpysku 1 k03¢ dHuuMeHTb HaEKHOCTH MO HATPY3KE 7, TEMIIEPATypHbIE
Craruyeckas cxema BO3JEHCTBHS M KO DHIMEHTHI HA/ISKHOCTH MO TEMIIEPAType %,




KOHCTPYKIIMU
" pacyeTHasa
cranus paboThl

MPHHUMAaeMbIe IPH pacueTe

O NPOYHOCTH

I10 BBIHOCJIMBOCTH

1o aedopmarusim

Crarnuecku
ONpeaCINMBbIE
KOHCTPYKIHH npu
JUIMTEJIbHOM Harpese

IocTosiHHbIE, THTEIbHbIC
u KPaTKOBPEMEHHBIC
HArpysku npu % > 1

IocTosiHHBIC, THTEIIBHbIC
u KPaTKOBPEMEHHBIC
Harpysku npu 4 =1

HOCTOﬂHHble, JUIATEIIbHBIC

u KPaTKOBPEMEHHBIC
Harpy3kn mpu % = 1 u
TeMIepaTypHbIe

nepopmarmu pu % = 1

Crartndeckn Iocrosiubie, anuTenbHble | [locTosiHubIe, mTenbHbIe [ [I0OCTOSHHBIC, ATHTEIbHBIC
HeonpeieInMbIe u KPaTKOBPEMEHHBIE | 1 KPaTKOBPEMEHHBIE | 1 KPaTKOBPEMECHHBIC
KOHCTPYKIIHH NpH |Harpy3ku npu % > 1 wu|Harpy3sku mpu % = 1 u|Harpy3ku mpu % = 1 u
KPaTKOBPEMEHHOM HauboJbIINe YCHIMA OT|HAaUOOJNBIIME YCHIMS OT [Hambonpmme ycuiaus ot
Harpese BO3JCHCTBHS TEMIICPATyphI | BO3ACHCTBUS TEMIIEPATYPhI [ BO3IEHCTBHS TeMIIepaTypsl
mpu 1 =1,1 mpu #=1 u TeMIepaTypHbIe
nepopmarmu mpu % = 1
Cratudecku Iocrosinuble, mnuTenbHble | [locTosiHube, mmTenbHbe [ [IoCTOSHHBIC, ATHTEIbHBIC
HEOTPEIEITIMBbIC u KPaTKOBPEMEHHBIC | 1 KPaTKOBPEMEHHBIC [ 1 KPaTKOBPEMEHHBIC
KOHCTPYKIHH npu |Harpy3ku npu % > 1 u|marpysku mpum % = 1 wu|marpyskm mpu % = 1 u
JUIMTEJIbHOM HArpeBe | yCHJIMS OT BO3JCHCTBUS [ yCHIIMS OT BO3JCHCTBHS [yCWIIMSL OT  BO3JEHCTBHS
Temmepatypsl ipu % = 1,1 [ temneparypsi ipu % = 1 TEMIEPaTypbl u
TeMIIepaTypHbIe

nedopmarmu npu % = 1

HpI/IMe'-IaHI/ISIZ 1. BeroHnHsle KOHCTPYKIIMH PACCUUTBHIBAOTCS TOJIBKO I10 IIPOYHOCTH.

2. HpI/I pacueTe CTaTUICCKU HEOIPEACITUMBIX KOHCprKL[I/Iﬁ Kpome COYCTaHHI BO3ﬂeﬁCTBHﬁ TEMIIEPATYPhl U HAIrPY30K, YKa3aHHbIX B
HaCTOHIHCfI Ta6J'[I/IHe, B HCOGXOLLI/IMBIX Cllydasax CJIEAYCT IPOBEPUTH APYTHE BO3MOKHEBIC He6HaFOHpI/IHTHBIC COUCTaHUA BO3Z[CI71CTBI/II7I, B TOM

YHCJIC U TPU OCTHIBAHUH.

3. B crarudecku HEONmpeIeIMMbIX KOHCTPYKIMSX JOIyCKAeTCsl IPOM3BOAUTD Pacyer:

a) IpH KPaTKOBPEMEHHOM HArpeBE TONBKO Ha HAMOOJBIIHME YCHIIMS OT BO3ACHCTBUS TEMIIEPATypPBI, €CIU YCHIHS OT MOCTOSHHBIX,
JUTUTEIIBHBIX U KPATKOBPEMEHHBIX HATrPY30K BbI3bIBAIOT HANPSDKEHUA cxxaTust B Oetone op < 0,1 MIla;

6) npu muiurensHOM Harpese Boinre 700 °C — Ha COBMECTHOE BO3/ICHCTBHE MOCTOSIHHBIX, JUTUTEIIBHBIX U KPATKOBPEMEHHBIX HAIPY30K

6e3 yyera yCHIHi OT [UTUTEIBHOTO HArpeBa.

4. Ilpu pacuere Ha KPaTKOBPEMEHHBIH HAarpeB JUIUTEIbHAS Harpy3Ka yIUTHIBACTCS KaK KPaTKOBPEMEHHasI.
5. KoadhuumeHT HaqeKHOCTH MO TEMIIEpaType % JAOJDKSH MPUHUMATHCS M0 yKa3aHusM 1. 1.27.

6. [Ipu pacyere nporuOoB cieayeT yunThiBaTh ykazanus m. 1.16.




Tabimma 2

Kateropus TpeboBaHuit
K TPeIMHOCTORKOCTH

Harpy3ku 1 k03¢ dHIEeHT HaIeKHOCTH [0 Harpy3Ke ¥, BO3AEHCTBHUS TeMIIepaTypsl U
K09 dHITHEHT HAAEKHOCTH O TEMIIEPAType ¥, IPUHUMAEMbIE IIPH pacueTe

KeJe300e TOHHBIX 10 PACKPBITHIO TPCIINH I10 3aKPBITHIO
KOHCTPYKIUH 110 00pPa30BAHHIO TPEIIUH HEIPOAODKUTEIBHOMY MIPOAOKUTEIBHOMY TpeLIUH

1-s TocrosausIe, JUTHTETbHbIC u — — —
KpaTKOBPEMEHHBIE HAarpy3kd Hpu % > 1* u
TeMIIepaTypHbIe BO3IEHCTBHS oT
KPaTKOBPEMEHHOI'O ¥ JIMTEIHHOIO HAarpeBa
npu = 1,1*

2-51 [MocrosinueIe, JUTHTETBHbIC u | Ilocrosinnble, JUTHTENbHbIC u — ITocTostHHBIC U JTUTENIbHBIC HATPY3KU [PH
KpaTKOBPEMEHHBIE HArpy3KH IpH % > 1* u|KkpaTKoBpeMeHHBbIE HArpy3ku mpH % = 1 u # = 1 u TeMmmepaTypHbIE BO3NEHCTBHSA OT
TeMIIepaTypHbIe BO3IEHCTBHSA OT | TeMIIepaTypHbIE BO3IEHCTBHSA oT JUIMTEJILHOTO Harpesa mpH j = 1
KPaTKOBPEMEHHOTO M JUIH TEIbHOTO HAarpeBa | KpPaTKOBPEMEHHOTO U JUIH TEIbHOrO Harpesa
npu % = 1,1* (pacuer mpomsBomurcs uist|mpu ¥ = 1
BBUICHEHHS HEOOXOMMMOCTH IPOBEPKH IO
HETIPOJODKUTEIBHOMY PACKPBHITHIO TPEIIUH
U HX 3aKPBITHIO)

3-1 TocrosaubIe, JUTHTETbHbIE u|IlocTosuHsIE, JUTHTENTbHbIE u|IlocTosiHHbIE U AMHTENbHBIC HATPY3KU IPH —

KpaTKOBPEMEHHBIC Harpy3ku mpu % = 1 u
TeMIIepaTypHbIe BO3ICHCTBHS oT
KPaTKOBPEMEHHOI'O ¥ JUIMTEIBHOIO Harpesa
npu % = 1 (pacuer mnpoOM3BOAUTCA JUIS
BBIACHCHHS HEOOXOMMMOCTH IIPOBEPKH I10
PAaCKpPBITHIO TPELLMH)

KpaTKOBPEMCHHbIE HArpy3kd HpH % = 1 u
TeMIIepaTypHbIe BO3JIEHCTBYS or
KPaTKOBPEMEHHOTO U JUIMTEIFHOTO Harpesa
mpu =1

# = 1 u TeMmmepaTypHble BO3JCHCTBHS OT
JUTHTENBHOTO Harpesa mpu u = 1

* Koo duuueHT HaJe)KHOCTH 110 HArpy3Ke # U KOIQOHUIMEHT HaAEKHOCTHU MO TEMIIEPATyPE ¥ NPHHUMAIOTCS TAKMMH XKe. KaK IPH pacueTe 10 IPOYHOCTH.

[Mpumeuanus: 1. J[nuTenbHble U KpaTKOBPEMEHHbIE HAPY3KHU MPUHUMAIOTCS ¢ yueToM Tpebosanuii CHull 2.03.01-84.

2. Ipu pacyere o 0Opa30BaHUIO TPELIMH OT TEMIEPATyPHbBIX BO3JEHCTBUII HEOOXOAUMO YUHTHIBATH TpeOOBaHHUA 1. 4.2.
3. IIpu pacyere 1o pacKpbITUIO TPELIMH OT TEMIIEPATYPHBIX BO31EHCTBUI HEOOXOMMO yYUTHIBATh PAa3InuKie TeMIEpaTypHbIX JAedopMaluii 6eToHa U apMaTypbl 0 yKa3aHusAM I1. 4.8.
4. KospurmeHT HaIe)KHOCTH [0 TEMIIEPATYPE % AOJDKEH NPUHUMATHCS 10 yKasaHusM 1. 1.27.




5. Oco0ble Harpy3KH y4UTBIBAIOTCS B pacueTe Mo 00pa3oBaHMIO TPELIMH B TEX CIy4asX, KOrJja HATMYKE TPEIIUH IPUBOUT K KatacTpode (B3pbIB, MOXAp U T.I1.).




Tabmuna 3

Kareropust Tpe60oBaHMIT K TPEIIMHOCTONKOCTH
JKEJIe300€ TOHHBIX KOHCTPYKIUH U IIPeeIbHO
JIOIyCTUMasl IMHPUHA 8crc1 U Acrco, MM, PACKPBITHS
VYcnosus TpPELIUH, 00eCIIeUHBAIONIIEe COXPAHHOCTE apMATyPhI
9KCILTyaTalHu Temmneparypa
KOHCTPYKLIUH apmatypsr, ° C CTEPKHEBOI CTEPKHEBOM MIPOBOJIOYHOMI
Kimaccos A-l, Kiaccos A-V Kimaccos B-11,
A-11, A-111, n A-VI, Bp-Il u K-7 npn
A-llIB u A-1V; MIPOBOJIOYHOM Jamerpe
MPOBOJIOYHOM kiaccos B-lI, TIPOBOJIOKH
kiaccoB B-l Bp-Il, K-7 3 MM U MeHee
u Bp-| n K-19 npu
JinameTpe IpoBo-
J10KH 3,5 MM
u bonee
1. B 3aKPBITOM 3-s kareropusi; | 3-s1 kaTeropust; | 3-s1 KaTeropus;
[TOMELLEHUHN Jlo 100 e = 0,4; Acrer = 0,3; Aerer = 0,2;
aa=0,3 2= 0,2 aae=0,1
3-s kareropusi; | 3-s kaTeropusi; | 3-s KaTeropus;
100 u BeIIIE Aerer = 0,6; Acrer = 0,5; A1 = 0,3;
Are2=0,5 A2 = 0,4 Are2= 0,2
2. Ha  orkpsiToM 3-s kareropusi; | 3-s KaTeropusi; | 2-s KaTEropus;
Bo3ayxe, a Take B|Jo 100 e = 0,4; Acrer = 0,2; Aerer = 0,2
TPYHTE BBIIIE YPOBHS Ar2=0,3 A2 =0,1
TPYHTOBBIX BOJ
3-s kareropusi; | 3-s KaTeropust; | 2-s1 KAaTETOPUS;
100 u BeImIE Aerer = 0,6; Aere1 = 0,5; Aerer = 0,3
Aere2 = Ov5 Aere2 = 014
3. B rpyHre npm 3-s1 KaTeropus; | 2-s KaTeropusi; | 2-s KATEropus;
nepeMenHoM  yposae | o 100 Acra = 0,3; A1 = 0,2 ara=0,1
TPYHTOBBIX BOX U B A2 = 0,2
3aKPBITOM [OMEIICHUH
OpH  TIOHEPEMEHHOM
YBIIOXKHCHUN

ITpumeuanue. B kaHatax moJpasymMeBaeTcst IPOBOJIOKA HAPYIKHOTO CJIOSL.

[Ipy pauTenbHOM HarpeBe YCWIHS OT BO3ICHCTBUSA TeMIIEpaTyphl
CIEIyeT OINpEIEIsITh B 3aBUCHMOCTH OT pacdeTHOW TeMIIepaTypsl COTIACHO
ykazaHusm 1. 1.6.

1.11. ITpu pacueTe MO MPOYHOCTH, NePOPMALHAM, a TAKKE PACKPHITHIO H
3aKPBITUIO TPELMH paclpeliesieHHe TeMIIepaTyphbl B CeUCHUAX KOHCTPYKIUH
OTIPENEIISIOT TETUIOTEXHUYECKHUM PAcueToOM JJIsl YCTAaHOBHMBIIETOCS PEXHMa
TEIIOBOTO MOTOKa. [Ipn pacuere mo oOpa3oBaHHUIO TPELIMH paclpeesieHie
TEMIIEpaTyp B CEUCHUSAX KOHCTPYKIMH, HAarpeBaeMbIX CO CKOPOCTBIO Ooiee
10 °C/u, ompemensioT IS HEYCTaHOBHMBIIETOCS TEILUIOBOTO TOTOKA TI0 III.
1.34—1.40.

1.12. TIpu pacuere ycuinii, BRI3BAaHHBIX BO3JICHCTBUEM TEMIIEPATYpHI, B
COOPHBIX JIEMEHTaX KOHCTPYKIMH KECTKOCTh CEYEHUH CIIeIyeT YMEHBIIUTh



Ha 20 %, ecnu MPOYHOCTH HAa CXKATHE pacTBopa B CThike MUHMMYM Ha 10
MIla meHbIIe TPOYHOCTH OETOHA COOPHOTO AIIEMEHTA.

1.13. Pacuer 311eMeHTOB OCTOHHBIX M HKENEe300€TOHHBIX KOHCTPYKIIHIA 110
MPOYHOCTH, CXEMBI IpPEJCIbHBIX COCTOSHMH KOTOPBIX IIPH pacueTe Ha
BO3/ICHCTBHE TEMIIEpaTyphI ellle He YCTAHOBJICHBI MM YCJIOBHS HACTYILICHHS
MPEEeTbHOTO0 COCTOSIHUSI MOKa HE MOTYT OBITh BBIPKEHBI Yepe3 YCHIIHSA,
MOXET TIPOM3BOAUTHCS Yepe3 HANpSDKEHUS C YYETOM HaIW4Yus TPELIUH H
pa3BuTHs Heynpyrux aedopmanuii 6erona. [Ipu ToM HanpskeHust B OeToHE
M apMmarype HE JOJDKHBI MPEBBILATh COOTBETCTBYIOUIMX pPAaCUYETHBIX
COIIPOTUBJICHUH.

1.14. Tlpm pacuere Hecymux KOHCTPYKIHH, OETOH KOTOPBIX
HEepaBHOMEPHO HAarper MO BBHICOTE CEYEHMS DJIEMEHTa, 4YacTb CEUYCHUS,
Harpetyro Boitre 1000 °C, nomyckaeTcs He yYHTHIBATb.

1.15. TIpu pacueTe 37IE€MEHTOB, MOJBEPTAIOIINXCS HArpeBy, MOJOXKEHHUE
[IEHTpa TSDKECTH BCETO CEUYEHHs] OETOHAa MM €ro CXXAaTOW 30HBI, a TakxkKe
CTATUYECKUII MOMEHT ¥ MOMEHT HHEpLHH BCEro CEYEHHS ClemyeT
OnpeneNsiTh, NPUBOJS BCE CEYEHHWE K HEHarperoMmy, Oosee MpOYHOMY
oerony. Jlist 31Ol menm mpu pacuere ¢ ucrnosszoBanueM IBM ceuenue mo
BBICOTE Pa30MBACTCS HE MEHEE YeM Ha YeThIpe YaCTH.

IIpn pacuere mno mpovHOCTH, JAePOpPMAIMIM M PACKPHITHIO WIIN
3aKPBITHIO TpemuH 0e3 wucmons3oBanus OBM mpu  mpsMoamHEHHOM
pacrpeneseHul TEMIIepaTypbl OeTOHa 10 BBICOTE CEYEHHUsl DJIEMEHTa
JIOITYCKAaeTCs! pa30MBaTh CEUEHHS COTJIACHO CIICAYIONINM YKA3aHMUSIM:

IUIsL  DIEeMEHTa, BBIIOJHEHHOTO M3 OAHOrO BHIa O€TOHa, eciH
Temriepatypa OeroHa HamOonee HarpeToi rpaHu He mpesbimaer 400 °C,
CeueHHe He pa30uBaeTcs HAa YaCTH M MOMEHT HWHEPIHU IPUBEICHHOTO
CCUCHUA Ired OTHOCUTECIIBHO HEHTPA TAXKECTHU CCUCHUA ITPUHUMACTCA PABHBIM!

I red :ﬂ’ (l)

rae S — K03(hOUIMEHT, MPUHIUMACMBIN B 3aBHCUMOCTH OT TEMIIEPATYPBbI
OeTOHa B IIEHTPE TSHKECTH cedeHus 1o Tabx. 10;

V — K03((UIMEHT, TIPHHIMACMbIil B 3aBHCHMOCTH OT TEMIIEPATYPHI
OeToHa B IEHTPE TSHKECTH Ce4eHUs! 1o Tabn. 12 mis KpaTKOBPEMEHHOTrO
HATpeBa;

@1 — KOIDOUIMEHT, YYHUTBHIBAIOIIMN BIMSHHE KPAaTKOBPEMEHHOMN
MOJI3yd4ecTH OCTOHA M TIPHHUMAEMBIH U1 6eTOHa COCTaBOB (cM. Tabu. 9):

Ne 1—3,6,7,10,11,19—21 —0,85

Ne 4,5,8,9, 23,24 —0,80

Ne 12—18, 29, 30 —0,70

IUIsL SJIEMEHTa, CEYeHHE KOTOPOro IO BBICOTE COCTOMT U3 JIBYX BHJIOB
OeTOHa, a TaKKe MPSIMOYTOJILHOTO U TABPOBOTO CEYEHHI, BBHIIIOJIHEHHBIX U3
OIHOTO BHIa OETOHa, ecili TeMmeparypa OeToHa Hanbojee HarpeTor rpaHu
npesbimaer 400 °C, ceuenne pa36uBaeTCs 10 BBICOTE Ha JBe YecTH (4ept. 1,
a);

IUISL SJIEMEHTA, CEYEHHE KOTOPOTO IO BEICOTE COCTOMT M3 TPEX BUJIOB
OeTOHa WM JIBYyTaBPOBOT'O CEYEHHsI, BHITIOJIHEHHOTO U3 OJHOTO BUjia OETOHa,
eciu Temriepatype OeroHa Hamboiee Harperod rpanu npessimaer 400° C,
ceueHne pa3buBaeTcs Ha TpH JacTtH (uept. 1, 6).



[Ipu pacuere 1o 0Opa30BaHMIO TPEUIUH OIpPEENICHIE HAMPSDKEHHH OT
BO3MICHCTBHS TEMIICPaTyphl MPOU3BOIUTCS Pa30MBKOW CEUYCHUS HE MEHEE
4eM Ha YEeTHIPE YaCTH HE3aBUCHMO OT TEMIIEPaTypsl OeToHa (depT. 1, 8).

B mpsMoyronsHOM CeYeHHH 3JIEMEHTA, BBIIOJHEHHOM M3 OJHOTO BHIA
OeToHa, KOTJla CEYCHHE II0 BBICOTC pa3OMBacTCS HA JIBC YaCTH, JIHMHUS
paszena JOJDKHA MPOXOIHTDH M0 OETOHY, HMEIOIIEMY TeMIepaTypy, PeBHYIO
400 °C. B nBYTaBpOBBIX U TaBPOBBIX CEUEHHUSAX AJIEMEHTOB, BHITTOJTHEHHBIX
W3 OJHOTO BUAa OeTOHa, NMHUS pa3lena JODKHA MPOXOMUTH 10 TPaHUIIEe
MEXIy peOpoM M TONKOi. B snemeHTe, cedeHHe KOTOPOro MO BhICOTE
COCTOHUT W3 PAa3IMYHBIX BUJOB OCTOHOB, JIMHUS pa3jielia JODKHA MPOXOIAHNTh
I10 TpaHUIIA OCTOHOB.

Bo Bcex cmywasx pacdera apMaTypa paccMaTpHBaeTcs — Kak
CaMOCTOSITEIbHAS YaCTh CCUCHHS.

IpuBenennas riomans Aregj I-TOH YaCTH CEYCHHsS, Ha KOTOpPBIC
pa30MBacTCs BCE CCUCHHE DIIEMEHTA, ONpeeIseTcs Mo Gopmyiie

A= A ﬂbi v ' )
- Py

rae A; — IUIomaab i-Toi YacTH CEeUeHus;
Bo1, foi 1 — — KO3(DOHUIUEHTHI, TPUHUMAEMBIE B 3aBHCHMOCTH OT COCTaBa
V,

W TEMIIEPaTypbl OETOHA B IEHTPE TSHKECTH IUIOIIAIH i-TOM YaCTH CEYeHHs,
kak B popmyie (1).

JI7ist 37IeMEHTOB, COCTOSIIIMX IO BBICOTE W3 JBYX W Ooiee BHIOB 0ETOHA,
[IPUBEACHHAS TUIOIMA b Areqj I-TOM YaCTU CEUEHUsI, Ha KOTOPHIE pa3OnUBaeTCsI
BCE CEUCHHE 3JIeMeHTa, ompexmensiercss mo dopmyie (2). Ecom ceuenue
3NIEMEHTa COCTOMT M3 PasHbIX BHIOB 0ETOHA, TO B 3TOil (opMmyse mpasas
4aCTh YMHO)KAETCsl Ha OTHOIICHHIE MO/l yIPYTOCTH Ka)KA0TO BUIa GeToHa
B HArpeTOM COCTOSHHM K MOJYJII0 YHOPYroCTH OETOHa, K KOTOPOMY
[IPUBOIKUTCS BCe ceyeHue Ep.

Ilpu pacuere Ge3 wucmonp3oBanus DBM kospduimentsr fy u —

JTOIYCKAETCS ONPEAENATh B 3aBUCHMOCTH OT CPEIHEH TeMIepaTypsl GeToHa
i-TOl1 YacTH cedyeHwus.
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Yept. 1. CxeMbl pa30MBKH Ha YaCTH BBICOThI PSIMOYTOJIBHOTO, TABPOBOTO
1 IByTaBPOBOT'O CEYCHHH IIEMEHTOB
a — Ha 2 yactu; 6 — Ha 3 yactu; 6 — Ha 4 yactu; ty, {5 ... tj— HanboJIbIIas
Temmeparypa 1-, 2-, ... I-Toil 4acTH ceueHus;
I[.T. — LEHTP TSHKECTH CEUECHUS

[Tnomane HeHampsiraeMol HarpeTodl pacTsHyToii As W cxkaroi A’s
apMaTypbl IPUBOANTCS K HEHAarpeToMy, Oojee MpoYHOMY OETOHY:

_AES. @)
A%vred Eb¢bl |

' _ Als Esﬂs (4)
Ao E.o,

1€ Asreds A’sred — COOTBETCTBEHHO NPHUBEACHHAS IUIOMIAAb PACTIHYTOH
M CHKATOM apMaTyphbl;

Es — Mojaynb ynpyroctd apMarypbl, IPUHUMAEMBbIH JIJIsi OCHOBHBIX BH-
noB 1o Tadin. 29 CHwull 2.03.01-84 u xapocToiikoit — 1o tabmn. 18;

fs — ko3 (UIMEHT, MPUHUMAEMBIA B 3aBHCUMOCTHA OT TEMIIEPATYPhI
apMaTypsl o Tabm. 20.

PaccTosiHue OT LEHTpa TSHKECTH NMPHUBEICHHOTO CEYEHUs y JI0 HauMeHee
HarpeTol TpaHu OMPEACISIOT Mo (GopMyie

Ses. 5)
A

[T1omans MpUBEAEHHOTO CEUSHIUS AIeMEHTa Aoy HAXOIAT O hopMyIIe

y:



Ared = Z Ared,i + As,red + Als,red' (6)

CraTn4eckuil MOMEHT IIIOIIAAEH NPUBEIICHHOTO CEUCHHUS DIIEMEHTA Spoq
OTHOCHUTEJIBHO TPaHH, PACTSHYTOW BHEIIHEW HArpy3Kol M BO3LEHCTBUEM
TeMIIepaTypbl, OIPEEAOT o GopMyie

Sred = Z Ared,i yi + As,reda+ A|s,red h _a'z (7)

rae Yj — paccTosHUe OT LEHTPa TSDKECTH i-TOW YacTH CeyeHUs OeToHa
110 HANMEHEE HarpeTor TPaHu IEMEHTA, IPUHIMAEMOE PaBHBIM

yi:h_Zhi+ yyi; (8)

h; — BBICOTA i-TOM YacTH ceucHMS.
3nech

:hi !ﬁbi—’_ﬂbiu:‘ 9)
SRRV

[1pu pacuere 6e3 ucnoab3oBanus IBM nornyckaercsi npUHAMATh
= 10
Y, =05h; (10)

MOMEHT WHEpIMHU MPHUBEACHHOTO CEYCHUS DIIEMEHTA |roq OTHOCHTENBHO
€ro LIEHTpa TSHKECTH ONPEAEIAIOT 10 popmyrte

-~

I red = Z I red i +Z Ared,i ybi + As,red ys + Als,red yls i (11)

e lreqj — MOMEHT MHEPLHH i-TOM YacTH CeueHHUst OETOHA, OMpeaesIeMbIi
o opmyiie
2
_ Ared,i hi . (12)

I redi 12 ’

Ybi — PAcCTOSHHE OT IEHTpa TKECTH i-TOW YacTH CedeHMs] OeTOHa /0
EHTpa TSDKECTH BCETO TMPHBEICHHOTO CEYEHHs, OIpe/esieMoe Mo
dopmymam:

ybi - yi B y’ (13)
y=y-a (14)
y'S:h—y—a'. (15)

1.16. Pacuer mnpornGoB »>JIEMEHTOB KEJIe300€TOHHBIX KOHCTPYKIIMH
OJDKeH mpou3BoauThest 1o TpeboBanusm CHwull 2.03.01-84. Kpome



mporuba OT HArpy3KH JOJDKEH YYUTHIBAThCS MPOrHO OT HEPaBHOMEPHOTO
HarpeBa OETOHA 1O BBICOTE CEYEHHs dJIEMEHTa I0 yKazaHusM mm. 4.14 —
4.16.

Pacuer nporu6oB 10KEH MPOU3BOIUTECS IIPH:

OrpaHUYCHUU TEXHOJIOIHYCCKHMH W KOHCTPYKTHBHBIMH
TpeOOBaHUAMH C YYETOM INporuba OT KPATKOBPEMEHHOI'O U JJIHTEIBHOIO
HarpeBa;

OIpaHUYCHHUU 3CTETHYCCKHUMHU TPEeOOBaHUSIMH C y4eTOM mporuba ot
JUTITENILHOT'O HarpeBa.

[Mporubbl OT HATPYy3KH W BO3JCHCTBUS TEMIICPATYpPhl HE JODKHBI
MPEBBIMIATh NPEAETBHO AOIYCTUMBIX BeJIMUnH, ykazanHsix B CHull 2.03.01-
84.

[Tpu 3TOM KOAIPPUIMEHT HAEHKHOCTH MO TEMIIEPAType MO YKA3aHHSM II.
1.27 npuHUMAIOT PaBHBIM ENHHUIIC.

[IpenenbHo nmomycTrMble nedopManyy OT BO3ACHCTBHS TEMIIEPATYphl B
JJIEMEHTaX KOHCTPYKLHWH, B KOTOPBIX TpeOyeTcs WX OrpaHHYCHHE IIpH
HarpeBaHUM M OXJAXICHUM, [OJDKHBI YCTaHABIMBATHCS HOPMATHBHBIMH
IOKyMEHTaMH 110 IPOEKTUPOBAHUIO COOTBETCTBYIOLINX KOHCTPYKIUM, a IIpH
MX OTCYTCTBUH JOJDKHBI YKa3bIBAThCS B 33JaHUU HA IPOEKTHPOBAHUE.

1.17. PaccTosHUsT MEXIy TEMIICPaTypHO-yCalOYHBIMH INBAMU B
OETOHHBIX M )KeJIe300€TOHHBIX KOHCTPYKLHAX U3 OOBIYHOTO M KapOCTOHKOTO
OCTOHOB JIOJDKHBI ~ YCTAQHAaBIMBATHCS pacyeToM. YKaszaHHBI pacyer
OIYCKaeTcsli HEe BBHIIONHATH JUIA KOHCTPYKUMH M3 OOBIYHOTO H
YKapOCTOWKOI'0 OETOHOB, €CIIM MPHUHSITOE PACCTOSIHAE MEX/Ty TEMIIEpPaTypHO-
yCaJOYHBIMU IIBAMU HE IMPEBBILIACT BEIUYMH, YKa3aHHbIX B TaOm. 4, B
KOTOPOIl HauOONbIIME PACCTOSHUS MEXKAY TEMIIEPaTypHO-yCalO0YHBIMH
IBAaMHM JIaHbl JUIsi OETOHHBIX W JKEJEe300€TOHHBIX KOHCTPYKIMH C
HEHANpsAraeMol W C NPEBAPUTENBHO HANPSDKEHHON apMarypoil, K
KOHCTPYKIIMSIM KOTOPBIX TIPEIBSBISIOTCS TpeOoBaHUs 3-i  Kareropuu
TPELIMHOCTONKOCTH, TPH pacdyeTHOW 3HMMHEH TeMIlepaType HapyXHOTO
Bo3myxa MuHyc 40 °C, oTHOCHTENBHON BIAXHOCTH Bo3ayxa 60 % u BeImIe U
BBICOTE KOJIOHH 3 M.

Tabauma 4

HauGonbne paccTosHUs MEX Ty TeMIIepaTypHO-
YCaJl04HBIMH IIBAMH, M, JIOIyCKaeMble O3 pacuere

Koncrpyxiun JUIsl KOHCTPYKIMH, HaX0sIIHXCsl
BHYTPHU BHYTpHU Ha HapyKHOM
OTAIIMBACMBIX | HEOTAILTHMBAEMBIX BO3/lyXe
3IaHUI UIN B 3JaHHAI
TpyHTE

1. BeronnsIe:

a) cOopHBIE 40 35 30
0) MOHOJIUTHBIE npu 30 25 20
KOHCTPYKTHBHOM apMUPOBAaHUN

B) MOHOJIUTHBIE 6e3 20 15 10

KOHCTPYKTHBHOI'O apMHUPOBaHUSA

2. Xene3o6eToHHbIE

a) cOopuple u  cOOpHO- 72 60 48
KapKacHbIE OJHOITaXKHbIE

6) cOopuble ®  cOOpHO- 60 50 40
KapKaCHbIC MHOTO3Ta)KHBIC

B) cOopHO-60YHBIE, COOPHO- 55 45 35

[aHeJbHbIE
r)  cOOpHO-MOHOJHTHBIE  H 50 40 30




MOHOJIUTHBIE KapKACHBIE
) COOpPHO-MOHOJIUTHBIE M 40 30 25
MOHOJIUTHBIE CIUIOIIHBIE

IMpumeuanus: 1. Jlns ixene300€TOHHBIX KOHCTPYKUWE (103. 2), pacuerHas
TeMriepaTypa BHYTpH KOTOpbix He mpeBbimaer 50 °C, pacCTOSHHS MEXIy
TeMIEpaTypHO-yCaJOYHBIMK  IIBAMH IIPU  PAcyYeTHOH 3MMHEH TemIeparype
HapyxHoro Bosayxa munyc 30, 20, 10 u 1 °C yBenuuuBaroT cOOTBETCTBEHHO Ha 10,
20, 40 1 60 % u MpW BIAXKHOCTH HAPY)KHOTO BO3/yXa B HauboJsiee >KapKHil Mecsl|
rona Hike 40, 20 u 10 % — ymenbinatoT coorBercTBeHHO Ha 20, 40 u 60 %. s
MPOMEXYTOYHBIX 3HAYCHHH TEMIEPAaTypbl W BI&XHOCTH Hapy)XHOTO BO3/yXa
yKa3aHHbIC BBIIIC YBEIMYCHUS W YMEHBILICHHS PACCTOSHHM MEXIY TEMIEpaTypHO-
yCaJ0UHBIMH IIBAMH OIPECISIOT 10 HHTEPIIOJISIIIH.

2. ]Iyt »xene300€TOHHBIX KapKacHBIX 3/1aHui (1103. 2 a, 0, T) pacCTOSHUS MEXITy
TeMIEpaTypHO-yCaJ0YHBIMU IIBAMH YBEITMYHUBAIOT MPH BBICOTE KOJOHH 5 M — Ha 20
%, 7 M — na 60 % u 9 M — ma 100 %. It IPOMEKYTOYHBIX 3HAYCHHH BBICOT
YBEIMYEHNE PACCTOSIHUI MEKLy TEMIIEPaTypPHO-YCaJ0UHBIMU IIBAMH ONPEEIIAIOT IO
MHTEPIOJALMY. BBICOTY KOJOHH ONpPENeNsIOT: AT OAHOATAXKHBIX 3MaHUH — OT
Bepxa (yHAaMeHTa 10 HH3a MOJIKPAaHOBBIX 0alloK, a IPU MX OTCYTCTBHM — JIO HH3a
(epm mu GanoK MOKPBHITUS; AT MHOTOSTAXHBIX 3aHMH — OT Bepxa (yHIamMeHTa
N0 HK3a 6aJOK IEPBOTO dTAXA.

3. Jls sxene300eTOHHBIX KapKacHBIX 34aHHUH (1103. 2 a, 0, T) pacCTOSHHS MEXTY
TEeMIEPaTypHO-yCaJ0YHBIMU IIBAMH OIPEACIICHBI MPU OTCYTCTBHH CBsI3Cil OO mpu
PACIIOJIOKCHHH CBS3CH B CEPEIMHE TEMIIEPATYPHOTO OJIOKA.

4. PaccTosiHHSL MEXIY TEMIIEpaTypHO-YCAJOYHBIMU IIBAMH B COOPYXCHHUSX H
TEIJIOBBIX arperarax ¢ pacdeTHoi temmneparypoi Buytpu 70, 120, 300, 500 u 1000
°C ymenbinator coorBercrBento Ha 20, 40, 60, 70 u 90 %. Jlnst mpoMeEKyTOYHBIX
SHAYEeHMIl  TeMIlepaTypbl  yKa3aHHOE  yMEHbLICHHE  CJIEAyeT  ONpeneNsiTh
MHTEPIOIALUEH.

JIOITOJIHUTEJIBHBIE YKABAHUS
11O TIPOEKTUPOBAHUIO
NPEJBAPUTEJIBHO HATIPSIKEHHBIX
KOHCTPYKIIAN

1.18. Pacuer mpenBapuTeNbHO  HANPSDKEHHBIX  KOHCTPYKLH,
pabOTalOIMX B YCJIOBUSX BO3JCHCTBUS MOBBILEHHBIX M BBICOKUX
TEMIIepaTyp, HOJDKEH IPOU3BOIUTHECS B COOTBETCTBHHM C TpeOOBaHUSIMHU
CHull 2.03.01-84 u ¢ y4eroM HONONHUTENbHBIX ykazanuit mm. 1.19—1.25
HAaCTOAIIUX HOPM U ITPpaBUJI

1.19. Temneparypa HarpeBa NHpeIBapUTEIILHO HANPSHKEHHOW apMaTyphbl
HE JOJDKHA NPEBBINIATh TPENENbHO JIOMYyCTUMOW TeMIepaTypbl ee
MPUMCHEHUS, YKa3aHHOH B Tabm. 17.

1.20. Cxumarome HanpsbkeHHs B OeTOHE Oy, B CTaJuH
IPEBAPUTEIBHOTO 00XKaTHS B JIOJNAX OT MEPEAAaTOYHOM MPOYHOCTH OeToHA
Ry, He MNOKHBI IpeBblNaTh npu  Temmeparype Harpesa (°C)
[PEJBAPUTEIBHO HANPSDKEHHOW apMaTyphl

T 0,70 Ry
100 v 0,60 Ryp
150 v 0,50 Ryp
71T S 0,40 Ry,

B cnydae HEoOXOIMMOCTH BeENMYMHA COKUMAMOIMX HANPSDKEHUH B
OeTOHE MOXKET OBITh MOBBINICHA IPH OOCCIICUYCHUH HAJCIKHOW pPabOTHI



KOHCTPYKLIMU OT BO3JEHCTBHS MPEABAPUTEILHOTO HANPSDKEHUS, HArPy3KH H
TEeMIIePaTyPHBIX YCHIIAH.

1.21. TlonHas BenMYMHA MOTEPh NPEIBAPUTEILHOIO HANIPSKCHUS
apMaTypbl, Y4YHTbIBacMasi MPH pacyeTe KOHCTPYKUHMH, pabOTAIIIUX B
YCIIOBHSIX BO3IEWCTBUS TemmepaTypsl Bbime 50 °C, ompenmemsercss Kak
CyMMa TIOTEPb:

OCHOBHBIX — IIPH HOPMAJIBHOH TeMIeparype;

JOTIOJTHUTEIBHBIX — OT BO3eiicTBHA TemmepaTypsl Beimie 50 °C.

OCHOBHBIE TMOTEpH MPEABAPUTEIBHOIO HAMPSDKCHUS apMaTypbl st
KOHCTPYKIIMHA U3 00braHOr0 OeroHa coctaBa Ne | m kapocToiikoro GeToHa
coctaBoB Ne 2, 3, 6, 7, 10 u 11 no tabn. 9 cinenyer onpenensiTh Kak Juis
Tshxestoro Oerona mo Tpedosanusim CHull 2.03.01-84. Bennunny noreps ot
ycaJKu KapocToiikoro OeroHa ciemyer npuHuMaTh Ha 10 MIla Gomblie
yKa3aHHBIX B Ta0J. 5 mo3. 8 a, 6, B mo CHull 2.03.01-84.

IMpu BeuHCIIEHUA Koo duitenTa @ mo popmye (5) CHull 2.03.01-84
BpeMs B CYTKax CJIEAYECT HNPUHHUMATh: NOPU ONPEACICHHUU TIOTEPH OT
MOJI3Y4ECTH — CO JHSA 00XaTHs OCTOHA U OT YCAIKH — CO IHS OKOHYaHUS
OETOHMPOBAHUS JI0 HarpeBa KOHCTPYKIUH.

JIOTIOJIHUTENBHBIE MOTEPH MPEABAPUTENHLHOTO HAIPSDKCHUSI apMaTyphbl
cIeMyeT MPUHUMATH 110 Tab. 5.

Tabmuma 5
@DakTop, BHI3BIBAOIIHI TONOIHUTEIBHBIC IOTEPH BennuuHa 10NOIHY TEIBHBIX
MIPeABAPUTEIILHOTO HATIPSDKEHUSI B apMaType TOTEePh MPEIBAPUTEITBHOTO
TIpU ee Harpese HanpspkeHus, MIla
VYcanka GeroHa oObluHOro cocraBa Ne 1 u »KkapocToifkoro
coctaBoB Ne 2, 3, 6, 7, 10 u 11 no ta6u1. 9 npu Harpese:
KPaTKOBPEMEHHOM 40
JUTUTEIIHOM TTIOCTOSTHHOM 80
JUTUTENIBHOM IIHKJINYECKOM 60
TTonzyuects GetoHa ob6brgHOTrO cocraBa Ne 1 M »KapoCTOHKOro
cocraBoB Ne 2, 3,6, 7,10 u 11 o ta6u. 9:
€CTECTBEHHOH BIIQXKHOCTH IIPH HArpeBe:
KPaTKOBPEMEHHOM 10 onp
JUTUTETLHOM TIOCTOSHHOM 15 oy
JUTUTENIHOM IIMKJINYECKOM 18 omp
CYXOTo I Harpese:
KPaTKOBPEMEHHOM 4 onp
JUTUTENILHOM TTIOCTOSTHHOM 6 omp
JUTUTENIHOM IIMKJINYECKOM 8 amp
Penakcanus HanpspKeHUH apMaTyphl:
mpoBostouHoi kimaccos B-11, Bp-1l u K-7, K-19 0,0012 At; o
cTepxkHeBoit kiaccoB A-1V, A-V, A-VI, At-IV, At-V, 0,001 At oz
At-VI
PasHocTs nedopmanuii 6eToHa M apMaTyphbl OT BO3ACHCTBHS (ost— o) AtEsfs
TEeMIIepaTypsbl

Ob6o3nauenus, npunsmolie 6 maon. 5:

Aty — Ppa3HOCTb MEXAy TeMIlepaTypodl apMaTypbl IIpH OKCIUTyaTaluw,
OTpeeIsieMOll TeIUIOTEXHUUECKHM pacdeToM Io ykazanwsaMm m. 1.34—1.40, u
TEMIIepaTypol apMaTypbl NPH HATSHKEHHH, KOTOPYIO MOIyCKAeTCs INPUHUMATh
pasHoii 20 °C;



Oy — Ko03h¢uIMeHT, NpuHUMaeMbld 1m0 Tabm. 14 B 3aBUCHMOCTH OT
TeMIepaTypbl OETOHA Ha yPOBHE HANPATaeMOil apMaTyphl U JUIMTEILHOCTH HarpeBa;

Ey — Monynb ynpyroctu apMartypsl, npuHaMaemblit mo tTadbn. 29 CHull 2.03.01-
84,

oy M 5 — KodhdUIMEHTH, NpuHEMaeMble 1Mo Tabn. 20 B 3aBHCHMOCTH OT
TeMIIEpaTypbl apMaTyphl.

[Ipumeuanus: 1. IloTepn mpenBapUTENbHOTO HANPsDKEHUS OT pellaKCalul
HaNpsOKEHUH apMaTypbl NPUHUMAIOTCA UL KPaTKOBPEMEHHOTO M JIHUTEIBHOTO
HarpeBa OJJMHAKOBBIMH M YUHTHIBAIOTCS IIPH TeMIiepaType apmarypsl Boiie 40 °C.

2. IToTepu mpeBapUTEIFHOTO HANPSDKEHHS apMaTyphl OT pasHOCTH aedopMarmit
OeToHa M apMaTyphl yIUTHIBAIOTCS B DJIEMEHTAX, BBIIIOIHEHHBIX U3 OOBIYHOrO OeToHa
npu Harpese apMmatypsl Beime 100 °C 1 B aneMeHTax U3 KapocTOiKoro O0eToHa mpu
Harpese apMmarypsl Boime 70 °C.

3. Ecmum oT ycwiui, BBI3BAHHBIX COBMECTHBIM JCHCTBHEM HArpy3KH,
TeMIIepaTypbl M HPEIBApUTENBHOTO 0OXaTus, B OETOHE HE ypOBHE apMaTyphl B
CTaAUM  OSKCIUTyaTalldM  BO3HHMKAIOT  PACTATUBAIOLIME  HAMpPsDKEHUS,  TO
NTOIIOJIHUTEIIbHBIE TIOTEPH OT HOJI3YYECTH OETOHA HE YUHTBIBAIOTCS.

4. Tlorepu oT moi3ydecTH OETOHA IIPU HATSHKEHUM B JBYXOCHOM HaIpaBJICHUH
cienyeT yMeHbIHTh Ha 15 %.

1.22. BenuunHbl YCTaHOBUBILINXCS HANPSKEHUH B OETOHE O, HA YPOBHE
ICHTPA TSDKECTH HampsAraeMod apMarypbl HamOoiee OOKMMAaeMOW 30HBI
[IOCJIC TMPOSIBJICHUS BCEX OCHOBHBIX IOTEPh HEOOXOOMMO ONPENENAThH II0

bopmyie

oo P CYs MY, (16)
w Ared I red I red

rae M — MOMEHT OT COOCTBEHHOTO Beca dJIEMEHTA.

1.23. Teomerpuueckne XapakTEPUCTHKH TMPHUBEJCHHOTO CEYCHHS
MPEIBAPUTEIBHO  HAMPSIKEHHOTO KeNie300eTOHHOTO 31eMeHTa (Ared, Sreds
lreq) ompenenstoT no ykasanusM m. 1.15 ¢ yderoM mpomonbHOW HpenBapu-
TENHHO HAINPsHKEHHOW apMmaTypsl S W S’ W BIMAHHA TEeMIIEpaTypsl Ha
CHID)KEHHME MOJIyJIeH YIIPYroCTH apMaTyphl 1 OETOHa.

1.24. VYcunus 0T BO3JCHCTBHS  TEeMIEparypbl B  CTATHYECKH
HEONIPEACIUMBIX  TPEIBApUTEIbHO  HAINPSDKEHHBIX  JKEJIE300€TOHHBIX
KOHCTPYKIHMSX HAXOIAT 1o ykazaHusm mm. 1.32 u 1.33.

[lpu ompeneneHun ycwinid OT BO3JCUCTBHS TEMIIEPATYPbI JKECTKOCTh
3JIEMEHTa BBIUUCIIIOT 110 yKazaHusM . 4.17 u 4.18.

1.25. TIlpu ompenmeneHum  0o0IIero mporuda  NIpPEABAPUTEIBEHO
HANPSDKEHHOTO  XKEJNe300€TOHHOTO  3JIeMEeHTa HEeOOXOAWMO  YYHUTHIBAThH
MpOruo, BEI3BAaHHBIM HEPAaBHOMEPHBIM HAIPEBOM OETOHA 0 BBICOTE CEUCHHMS
3JIEMEHTa, 10 yKa3zaHusM 1. 4.16.

JE®OPMAILIMU U YCUJIUSA
OT BO3JIEMICTBUS TEMITIEPATYPBI

1.26. Pacuer medopmariuii, BEI3BAaHHBIX HATPEBAHHUEM W OXJIAXKJCHUEM
OCTOHHBIX U JKEIe300€TOHHBIX 3JIEMEHTOB, JOJDKCH IPOM3BOIUTHCS B
3aBHCHMOCTH OT HAJMYUsl TPCUIMH B pPACTAHYTOM 30He OeToHa W
pacrpeeNeHus] TEMIIePaTypbl OETOHA 110 BHICOTE CEUCHUS SJIEMEHTA.

1.27. JIns y4acTKOB OCTOHHOTO M JKENIe300€TOHHOTO JJIEMEHTa, IJ/ie B
PACTSIHYTOH 30HE HE 00pa3yIOTCS TPEUIHHBI, HOPMAIbHBIC K TPOI0JILHONW OCH



3IeMEHTa, Je(opMalyi OT HarpeBa CJedyeT pPacCUUTBIBATh COTJIACHO

CIEOYIOIIUM YKa3aHUSIM:
a) CEUCHHWE DJJIEMEHTa IPHUBOAWTCA K Ooiee NMpOYHOMY OETOHY IIO

ykazaHusM 1. 1.15, y/uimHeHWe & OCH DIIEMEHTa W €€ KPUBU3HY [}j
t
r

OIPEACTISAIOT 10 POPMyIIaM:

_ z Ared,igti + A's,red g's + As,red gs
& Ared ]/t

(17)

@ - <2 A yblid iﬁjﬁ i y, (18)

e K= Als,red yls gls + As,red )/s gs'

Y]IJ'H/IHeHI/Ie €t OCH i'TOﬁ 4acTH OETOHHOIO CEUECHHS U €€ KPpUBU3HY [1)
r ti

(4epT. 2) onpeaenstoT no Gopmyaam:

il yyi * Qlialbian Hli - yyi - (19)
Ei~ h ’

1) _ i o ~Avialiia . (20)

rJy h,

I 1 3 X .
F | =
| A | = = = -
¥ - & ~ & ¥ ] Bt t || T 1
il | S | . %
e | ] = 7 i \
Tl " D | - (- =) =} g

Yeprt. 2. CxeMsl pacrpeeneHust
a — TeMuepatypsl 6eToHa; 6 — nehopMauny yIUIMHEHHS OT HarpeBa;
6 — HaNpsDKEHUs B OETOHE OT HarpeBa; 2 — JAeopMalul YKOPOUEHHs OT OCTBIBAHHS;
0 — HaIpsDKEHUS B OETOHE OT OCTHIBAHUS IIPH HEIMHEHHOM H3MEHEHHH TeMIIePaTypPhI
I10 BBICOTE OETOHHOTO CEUCHUS dJIEMEHTA

YaiavHeHne €5 U €’s COOTBETCTBEHHO apMaTypsl S M S’ HaxomsiT M3
bopmyi:

e=a.ts (21)

g's:astt's'

B dopmynax (17) — (22): Ared, Ared,is Asreds A sreds Yoir Ysi Vs Treds Irediiv Yyi
MPUHUMAIOT O yKa3aHuaM 1. 1.15;



Olpti M Olptisg — KO3 UIIEHTE!, MIPUHUMAaEMBbIC mo tadm. 14 B
3aBUCHMOCTH OT TeMIIEpaTypsl OeToHa OoJiee U MEHEe HArpeTol IpaHu i-Toit
4aCTH CCUCHHUS;

Olgt — KOA(PPUIUEHT, mNpUHUMaeMblii 1o Tabn. 20 B 3aBUCUMOCTH OT
TEMIIepaTypbl apMaTypbl Su S’ ;

Yt — K03 HIMEHT HAaJIeKHOCTH 110 TeMIepaTrype, NPUHUMAEMbIH IpH
pacuere Mo IMpeeibHBIM  COCTOSIHUSIM:  TepBoi rpynmnsl — 1,1; BTOpoi
rpymmsl — 1.

IIpu pacuere GeronHoro ceuenus B (opmynax (17) u (18) ymmunenne
apMaTYPBhI € U € 's HE YUUTHIBACTCS;

0) mTpu HEpaBHOMEPHOM HarpeBe OeToHa C TNPSAMOJUHEHHBIM
pacrpeielicHHeM TeMIIepaTyphl MO BBICOTE CEUEHHs dyeMeHTa (4ept. 3, a)
YIUIMHEHHAE OCH JJIEMEHTA €, U €¢ KPHBU3HY [E j JOITYCKAETCS ONPEIEIIATh

r t

1o hopmyIam:

Aty h_y}dbtltbly )
&~ h }/t' (23)
(1) :abtltbliabttb (24)
r) h v

rae t, u ty; — Temmeparypa OeToHa MeHee u Ooiee
HarpeTol TPaHU CCUYCHHS, OmpesessieMas TCIUIOTCXHUYCCKUM PAacyeToOM [0
ykazaHusM mi. 1.34 -1.40;

Opt U Opy — KOIDDUIUCHTHI, TPUHUMACMBIE B 3aBHCHMOCTH OT
TeMIepaTypel OeTOHA MEHee U 0oJiee HArpeToi rpaHu ceueHHs Mo Tadi. 14.



Yepr. 3. Cxemsl pactpesenenus temneparyp (1) u nepopmanmii or HepaBHOMEpHOro Harpesa (2)
1 ocTiBanust (3) mpy IPSIMOIMHEHHOM H3MEHEHHH TEMIIEPATYP I10 BBICOTE CEUYCHMS DJIEMEHTA
a — OETOHHOTO U KeJe300€TOHHOTo 03 TPEIH; 6 — KeJIe300€TOHHOTO C TPELMHAMH B
PacTSHYTOH 30HE, PaCIIOIOKEHHO! y MEHee HarpeToil IpaHu; 6 — TO e, y 0ojee HarpeToi
IpaHu; 2 — JKENe300€TOHHOTO C TPELIMHAMH 0 BCEH BBHICOTE CEUCHMUS

1.28. Iyt yqacTKOB OETOHHOI'O WIIM JKEJIE300€TOHHOTO 3JIeMEHTa, TAe B
pacTSHYTON 30He OeToHA HE O00pa3ylTCs TPEIIUHBI, HOPMAIbHBIE K
MPOAIOJILHOM OCH dlieMeHTa, JeopMald OT OCTBIBAaHUS  CJEIyeT
PaCCYMTHIBATE COTJIACHO CIIEAYIOIINM YKa3aHUSIM:

a) CeUCHHWE OJIIEMEHTa MPHUBOAMTCA K Ooiiee TPOYHOMY OCTOHY II0
ykazaHusaM 1. 1.15; oT ycaaku M mon3ydecTd OETOHa YKOPOUEHHE Ecs; OCH
3JIEMEHTA U €€ KPUBU3HY (1) OTIPECIISIIOT IO (popMyam:

r csc

_ 2 AciiE i v (25)

gcsc
Ared

r

1
(1) _ ZAred,i ybi Ecxi +Z rjcsc,i Ired,i }/ (26)

I red I red



VKOPOUCHHE Ecgcj OCH I-TOM YacTH GETOHHOTO CEYCHHS U €€ KPHBHU3HY

(} ) HaXOoJT 10 GopMyIIam:
r Csc,l

&csitbi T & :yyi &csi+ltbi+l+ Ecin :hl - yyi _ 27
gcsc,i = h + h , ( )

1) _ &titen - &uiluntan (28)

r csc,i hi ,

rae Arediy Areds Yoir Iredis Ireds Niy Yyi — NpuHUMaOT 1o ykaszanuaM m. 1.15;

Yt — cm. 1. 1.27;

tpi U tphirg — CM. UepT. 2;

Olsi U Olgsisy — KOIPOUIMECHTHI, TNpPHHUMaeMble Mo Tabm. 15 B
3aBHCHMOCTH OT TEMIIEPATyphbl 0OJiee U MEHee HArpeTOi TpaHu i-Tol YacTh
CCUCHUS;

gi — nedopmanuu mon3ydecTd OETOHA B I-TOM YacTH CEUYCHHS,
onpenensieMbie o Gpopmysie (29) co 3HakoM ,MuHYC":

_ &-b,tem,i+abi lﬂ_Vi — (29)
Ei=~ E ﬂ = !
b i Vi
1€ Gptemi» Obi — HAMPSOKEHUS CKaTHUs B OCTOHE i-TOW 4YacTH CEYEHHs OT

YCWINW, BBI3BAHHBIX TEMIIEPATypoOll W Harpy3kol HpU Harpese,
ompezensiembie mo Gopmynam (32) u (33), B KOTOpIX KOIDGDHUIHCHT "
MpuHEMaeTcs 1mo Tabi. 12 Ui KpaTKOBPEMEHHOTO HarpeBa C IOJbEMOM
remmeparypsl 10 °C/u;

Si — xoaddurment, npurnmaeMsiii mo tabdn. 10 B 3aBUCHMOCTH OT
TEeMIIEPATypPbI I-TOi IPaHK CEYCHHUS;

— — Ko3dUIMEHT, NpUHUMaeMblii 1o Tabn. 12 B 3aBHCHMMOCTH OT
TEeMIIEPATyPBI I-TOi IPaHK CEYCHHS TS JJIMTEIBHOTO HArPeBa,

0) npu OCThIBaHUHM HEPAaBHOMEPHO HArpeToro 0€ToHa C NMPSIMOJIMHEHHBIM
pacnpeneNieHHeM TeMIIepaTyphl IO BBICOTE CEYECHHs DJIEMEHTa OT YCaIKH
OCTOHa YKOPOUEHHE E¢s OCH JJIEMEHTa M €€ KPUBH3HY (1] JIOIyCKaeTCsl
r cs

ONpeneNsiTh Mo GopMyaam:

_ acstb .- y Z"_acsltbl y .
Es™ h t! (30)
l — acsltbl_acstb }/ (31)
r h t

cs

IJIE Cles M Clegg — KOA(UIIHEeHTBI, TpruHUMaeMble 1o Tadi. 15 B 3aBucumocTu
OT TeMIlepaTypbl OeTOHA MeHee U 0oJiee HarpeTol rpaHu CEUEHHUS;
Yt tp, tpy — TpUHUMAIOT 1O yKa3auusM 1. 1.27.



1.29. JInsa y4acTKOB OETOHHOTO M KEJC300CTOHHOTO JJIEMEHTA, TIC B
pacTSHYTON 30He OeToHAa HE O00pa3ylTCs TPEUIMHBI, HOPMAJbHBIE K
MPOJOJBHOM OCH 3JIEMEHTa HANpPsOHKEHUS B OETOHE IpaHHM i-TOH YacTH
CEUEHHsI, CJICTyET ONPE/CIISTh:

pacTsHKeHWsl TpH HArpeBaHUM OT HEJIWHEWHOro  paclpe/esieHus
TEeMIIepaTypsl 1o hopmyre

1 _
O — & Uilut ybi T Ebﬂbivbi; (32)

CKaTus IMpU HarpeBaHuM OT KPATKOBPCMCHHBIX YCI/IJ'II/Iﬁ 1o (bopMyne

N M -
O :K—i_g ybi Ebﬁbivbi; (33)
ed

pacTsHKeHUs] TPU OCTBIBAHMM OT YCaaKHd M TIOJN3yYecTH OeToHa Mo
Gopmyire

1
Gcsc,i = gcsciacsitbi 78ci + ybi rj Eb’ (34)

csc

r7ie Ypi, &, (1) — OMPEeIII0TCS COOTBETCTBEHHO 110 hopmyram (13), (17) u
[?j[
(18);

Olpti, thi — IPUHUMAIOT TO YyKa3zaHusM 1. 1.27;

E, — npuanMatot no Tabm. 11;

Olesiy Ppi | v ko3 durmenTs!, npuHIMaemsbie mo tadn. 10, 12 u 15 B
3aBHCHMOCTH OT TeMIIEpaTypbl OETOHA IPaHH i-TOH YaCTH CEUCHUS;

M u N — MOMEHT | MPOJONIbHAS CHJIA, IPUIIOKEHHASI K IIEHTPY TSKECTH
CEUCHUS OT BO3ACHCTBUS HATPY3KU H TEMIIEPATYPHI;

Areg 1 B — NIPUHUMAIOT COOTBETCTBEHHO yKazaHusaM mm. 1.15 u 4.17;

€cir Ecsc U GJ — OMpEAENAIT COOTBETCTBEHHO Mo (opmynam (29), (25)

r csc
u (26).

Ecim B dopmyre (32) HampsokeHHMs WMEOT 3HaK "MHHYC", TO B GeToHE
BO3HUKAIOT HATPSHKCHUS CKATHS U Opy j 3AMEHSIETCS O e -

1.30. /Iyst y4acTKOB Kelie300€TOHHOTO 3JIEMEHTA. T/Ie B PACTSHYTOH 30HE
00pa3yloTcs TpelIMHBI, HOPMalbHBIE K IIPOJOJIFHOH OCH 3JIEMEHTa,
neopMalii OT HarpeBa CIEOyeT PacCUUTHIBATh COIVIACHO CIICHYIOMINM
YKa3aHUSAM:

a) JJIs HKeNe300C€TOHHOrO 3JIEMEHTa C TPEeLIMHAMH B PACTSHYTOW 30HE,
PACIIOJIOKEHHON y MCHEe HarpeToil rpaHu cedeHust (4epT. 3, 6), yIIHHEeHHEe
€¢ OCH DJIEMEHTA U €€ KPUBU3HY (}j OTIPENEISIIOT 10 POpMyJIam:

r t

o yS + Ak ho_ yS —_ .
&~ ho 7/t’ (35)




1 abttb_astmts .
| =Abth TAsms 4, - (36)
r) h, 7

0) 179 Y4acTKOB JKeJe300€TOHHOTO JJIEMEHTa C TPEUIMHAMH B
pacTSHYTOI 30He OETOHA, PACIIONOKEHHOH y O0Jiee HarpeTor rpaHu CEUCHUS
(uept. 3, 6), YAJIMHEHUE € OCH dIIEMEHTa onpeaeisior o Gopmyse (35) u ee

KPUBU3HY (1 j — o popmyie
r t

1 astmts_abttb .
=] cGamls Culb,, . (37)
r) h, 7.

B) JUI1 YYacTKOB >KEJIE300€TOHHOTO JIEMEHTa C TpEUIMHAaMH 10 BCei
BBICOTE CedueHHs (4epT. 3, 2) YIUIMHEHHE € OCH JJIEMEHTa M €€ KPUBH3HY

( 1 j OTIpEeNIEIISIIOT 0 (hopMyam:
r t

a'stmt's +as’(mts .
g‘:fyl' (38)
1 as{mts_algmt's
= :—7/t, (39)

r) ho—a'

rae tg, t's — TemmnepaTypa apmatyps S u S’;
t,— TemmnepaTypa OCTOHA CXKATOi TPaHU CCUCHHS,

Ostmy, 'sm — KoddUIMEHTHI, onpenenseMsie 1m0 (Gopmyne (49) s
apMaTypsl S u S,
Opt — KOI(QQUIUEHT, TpUHUMaeMbli 1o Tabn. 14 B 3aBUCHMOCTH OT

TemmnepaTypsl 6eToHa Oolree Uil MEeHee HarpeToi TpaHy CEUeHHUS;
Yt — HpUHUMAETCs 110 yKa3anusm 1. 1.27;
a’ — TOJNIIUHA 3aIIUTHOTO CIIos OoJIee HAarpeToil rpaHu;
I) IpH PaBHOMEPHOM HAarpeBe >KeJIe300€TOHHOIO 3JIEMEHTa KPUBH3HY

(1J OCHM JJIEMEHTa JIOIyCKaeTcs IIpUHUMaTb paBHOM Hymo. B
r
t

JKEIIe300€TOHHBIX JJIEMEHTaX M3 OOBIYHOTO OETOHa MPH TeMIepaType
apmaTypsl 10 100 °C u u3 ’kapocToiiKkoro OeToHa MpU TeMIepaType
apmatypsl 10 70 °C 11 y9acTKOB C TPELIMHAMHU B PACTSAHYTOM 30HE GETOHA

NOITYCKACTCs OIPEACIIATh YAIMHCHHUC OCH J3JICMCHTA £t U €€ KPHUBU3HY (1]
r
t

o hopmyinam (23) u (24) kak 111 OETOHHBIX HIEMEHTOB 0€3 TPEIIHH.

1.31. [Ins y4acTKOB >Kene300€TOHHBIX AJIEMEHTOB, TIe B DPaCTSIHYTOU
30He 00pa3yroTCs TPEIIMHBI, HOPMaJIbHBIE K TPOAOJIBHON OCH 3JIEMEHTa OT
ycaaky O€TOHa, MPH OCTHIBAHMM YKOPOUEHHE Egs OCH DIIEMEHTa M ee
KPHBHU3HY (1] JomycKaeTcst HaxoauThb 1o hopmysaam (30) u (31).

r Ccs

1.32. OmpeneneHuie yCWJIMH B CTaTHYECKH  HEOMPEACIHMBIX
KOHCTPYKIMSIX OT BO3JCHCTBUS TEMIEPATyphl JOJDKHO MPOU3BOIUTHCS MO
(popmymnam crpouTenbHON MeEXaHMKH C TPUHITHEM JIEHCTBUTEIBHOW



JKECTKOCTH cedeHM. [Ipyu nepeMeHHoi 3Mmope MOMEHTOB 110 JUIMHE MPoJIeTa
JKECTKOCTh CEYEHUI BBIYHCISIOT B 3aBUCHMOCTH OT JICHCTBYIOUIMX YCHIIMA
Uil JOCTATOYHOTO YHWCIIA YYacTKOB, Ha KOTOpbIE pa30MBAIOT IPOJIET
JIeMEHTa, NPUHUMAas Ha KaXIOM YYacTKe JKECTKOCTH CEYEHHs 10
ykazanusM nn. 4.17 u 4.18. Tlpum ompeneneHHH >ECTKOCTH CIEIyeT
YYUTBIBATh YCHJIMS OT Harpy3kd M BO3ACHCTBHS TEMIIEPATyphl COIJIACHO
Tabn. 1 u 2.

YinuHeHne ocH KaKAOTO yJacTKa JUIMHBI BJIEeMEHTa W €€ KPHUBH3HA OT
BO3/ICHCTBHS TEMIIEpaTyphbl AOJDKHBI BBIYUCIATHCS MO yKa3aHUsM mm. 1.26
— 1-30.

Pacuer craTu4ecky HEONPENSTMMBIX JKeJIe300€TOHHBIX KOHCTPYKIMH Ha
BOSHCﬁCTBHe TeMIIEpaTyphl HCO6XOJII/IMO BBIITOJIHATH METOIO0M
[MOCJICIOBATENBHBIX TPHOMIDKEHHH 10 TeX II0p, MOKa BEIMYMHA YCHITHS,
MOJy4YeHHas B IOCICIHEM HPUONMKEHNH, OydeT OTJIMYaThCs OT YCHIUH
MPEIbIIYIIEero MpuoImKeHus He Oornee, yeM Ha 5 %.

Pacuer ycwimii B CTaTHYeCKH HEONPENSNMMBIX KOHCTPYKIHAX, Kak
PaBMIIO, CIIEIYET BHINONHATH ¢ mpuMmeHeHneM DBM. I[lpu ucnons3oBaHuu
MAJIBIX BBIYMCIUTENBHBIX MAIINH U PYYHOM CUETE JOMyCKACTCS MPHHUMATh
MPUBENICHHbIE MOCTOSHHBIC 10 JUIMHE JJIEMEHTa: KECTKOCTh CEUCHUH Breg,

YAJIMHCHUE OCU Sred,t " €C KPUBU3HY (1j .
r red,t

ITpuBeneHHas KECTKOCTh CEUSHHUS ONpEAeNnsieTcs 1o Gpopmylie

B8+ B8, )

rae B — JKeCTKOCTh CCUCHHS DIIEMECHTA C TPCIIUHAME B PACTSIHYTOH 30HE B
MeCTe JeHCTBHS HAaOOJbIIero H3rudaroIero MoMeHTa M, onpenensemas mno
ykazaHusMm 1. 4.18;

B; — JecTKOCTh CEYeHUs] 3JIeMeHTa Oe3 TpEIIWH, OmpenenseMas Mo
yKa3zaHusM 11. 4.17.

HpI/IBe,IlCHHOG YAJIIMHCHNE Sred,t OCH JJIEMCHTA U €€ KPUBU3HY (lj oT
r
red,t

HarpeBa OonpeacsiroT 1o (bopMynaM:

Erear— Eu™ g‘tz_gu/(om; (41)
1 1 1 1

- == - —|- ; 42
r r - r r wm’ (42)

red t tl t2 t1

M M CTC
Q. e[ 1,25\ m : (43)

r r

1 1
npu M > ; =0; = B; = — ==
pIM _2’5M crc’ ¢m O’ Bred B’ 8red,t 8t1 u ( !
red,t t1
M u My, — HauOOALIIMHA M3rHOAONMA MOMEHT M MOMEHT,
BOCIIPUHUMAEMBI CeUeHUEM, HOPMAIbHBIM K MPOAOILHOW OCH 3JIEMEHTa

pu 00pa30BaHUH TPEIINH, ONPEIeISIeMbIN 10 YKa3aHUsM 1. 4.3;
€ — OCHOBaHWE HATYpaJbHBIX JIOrapu(pMOB;



e [}j — YUIMHEHHE OCH W e¢ KpUBH3HA JJIeMeHTa 0e3 TpeluH OT
@ r t2
BO3JICHCTBHS TEMIIEpaTypbl, ONpenesieMble o yKa3aHusM 1. 1.27;
< (1 J — YIUTMHEHHE OCH W e KPHBU3HA JJICMEHTA C TPCLIMHAMH B
111 r t1
pacTsHYTOH 30He, onpeaensemsle Mo ykazauusM 1. 1.30.

1.33. Usrubarommii MOMEHT OT HEPaBHOMEPHOTO HAarpeBa OETOHA IO
BBICOTE CEUCHHUS NPH PAaBHOMEPHOM HArpeBe OCTOHA IO JUIMHE JJIEMEHTE,
3aJeJJaHHOTO Ha OIOpe OT IIOBOPOTa, a TaKkKe B 3aMKHYTBIX paMax
KOJIBIIEBOTO, KBAJpPAaTHOTO ¥ MPSMOYTOJBHOTO OYEpTaHHs, HMMEIOIINX
OMHAKOBBIE CEUCHUS, ONPENEIIIOT 10 (hopMyIre

M. i} B, (44)

t

a I/I3FI/I6310HIPII7[ MOMCHT IIPU OCTBIBAHUU OT YCAAKU U IMOJ3YUCCTU OeroHa

M .= 1 B, (45)

csc
r

rac [1) — TEMIICpaTypHas KPpUBHU3HA OCH 3JICMCHTA OT KPAaTKOBPEMECHHOI'O
r
t

WJIM JJIMTENIHOTO HArpeBa, onpenesiemMas no ykaszauusm m. 1.27 u 1.30;

(1] — KpUBHU3HA OCH JJIEMCHTA NPU OCTBIBAHHUHU OT YCalIKU U
Mo

moj3ydectd OeroHa, ompemensiemMas 1o Qopmyne (26). omyckaercs

KpUBHU3HY ( 1 ] OTIPENENTH 0 hopMyIIe
r csc

1 1 1
=== 4=, (46)
r r r

csc cs c

rac (1J — KpPHUBH3Ha OCH JJIEMCHTaA IPU OCTbIBAHWU OT YCAaIKH 6CTOHa,
r
cs

onpezensemas mo popmyse (31);

(]J — KPHUBHU3HA OCH IJIEMEHTA IIPHU OCTBIBAHUHU OT IIOJIBYy4YECTH OeToHa
rj

ompezensercs mo popmyie (47) co 3HakoM "MuHyC"

1 __0’8Mt_Mlt,.; (47)

r B

c

3necb My m M’y — TemmeparypHble MOMEHTHI COOTBETCTBEHHO JUISI
KPaTKOBPEMEHHOTO W JJIMTEIBHOTO HarpeBa ONpemeNsioTcs Ho Qopmyie
(44), mpuHHMas TeMMEpaTypHYIO KPUBH3HY ISl KPaTKOBPEMEHHOTO
HArpeBa MpH 3HAYCHUU Oy 1O Tabn. 14 mis mombema TemmepaTypsl Ha 10
°C/4a u Gosiee HE3aBUCHMO OT JUTUTEILHOCTH HAarPERa,

B — xecTKOCTh cedeHus, onpeernsieMas mo ykasaausam . 4.17 u 4.18;
B (dopmyie (44) BbUHCTICTCS U KPATKOBPEMEHHOTO HIIH JJIHTEIBHOTO



Harpesa, a B popmynax (45) u (47) — aiast KpaTKOBPEMEHHOTO HArpeBa co
ckopocthio 10 °C/4 1 6oJiee HE3ABUCUMO OT JUTUTEIBHOCTH HATPEBa..

OINNPEAEJEHUE TEMIIEPATYP
B CEYEHUAX JIEMEHTOB KOHCTPYKIIUI

1.34. Pacuer pacmpenmerneHus ~— TemIeparyp B OCTOHHBIX |
JKETIe300€TOHHBIX KOHCTPYKLHAX U YCTAHOBUBILETOCS TEIUIOBOTO IIOTOKA
cleoyeT TIpPOBOJMTH, TIIOJNB3YsACh METOJAaMHM  pacyera TeMIlepaTyp
Orpa)</IA0IINX KOHCTpYKIuii cornmacao CHull 2.01.01-82.

Pacuer pacrnpezeneHuss TemrepaTyp B OrPaXXJAaroOIIMX KOHCTPYKIIMSX
CJIOKHOW KOH(UTYpAIlMU CEYCHHUH 3JIEMEHTOB, B MACCUBHBIX KOHCTPYKIIUSX,
B KOHCTPYKLMAX, HaXONAIIMXCS HIKE YPOBHA 3EMIIM, a TakKe IpH
HEYCTaHOBHBIIEMCS] TEIUIOBOM IMOTOKE .C yYETOM MEPEMEHHOH BIa)KHOCTH
OeToHa 10 CEYCHHIO JIOJDKEH NPOU3BOJMTHCA METONAMH pacdera
TeMIIEpaTypHBIX MOJEeH WIM TEOPHH TEIUIONPOBOJHOCTH JMOO 10
COOTBETCTBYFOLIMM HOPMATUBHBIM JOKYMCHTAM.

Pacuer pacnpeneneHus Ttemieparyp B CTEHKax OOpPOBOB M KaHAJOB,
pacIoJIOKEHHBIX O/ 3eMIICH, I0MyCKaeTCsl IPOU3BOINTh:

IUIsl KPAaTKOBPEMEHHOTO HarpeBa, NMPHHHMAs CEYCHHE IO BBICOTE CTEH
HEpaBHOMEPHO HETPETHIM C MPSIMOJIMHEHHBIM paclpeielieHHeM TeMIIepaTyp
OeToHa M BEMMYMHY KO((HUIKEHTa TEIIOOTAaYH HaPYKHOH MOBEPXHOCTH
CTEHKH O, — 110 Tab1. 6;

Tabnmnna 6
Koaddummentsr Temreparypa Hapy»KHO TOBEPXHOCTH U BO3yxa, “C
TEIUIO0TAAYN
Br/(M - °C) 0 50 | 100 | 200 | 300 | 400 | 500 [ 700 | 900 | 1100 | 1200
e 8 12 14 20 26 — — — — — | —
o — | 12 12 12 14 18 23 47 82 | 140 | 175

IMpumeuanwe. Kosddunmentst o, u o U1 IPOMEXKYTOYHBIX 3HAUCHUH
TEMIIEpaTyp ONPEAEIISIOT 0 HHTEPIOJISIHN.

JUIL JJMTENFHOTO HarpeBa, IPUHUMAas CEYEHHE II0 BBICOTE CTEH
paBHOMEPHO HarpeThIM.

TemnepaTypy apMaTypbl B CEYEHHSAX JKEJe300€TOHHBIX BIIEMEHTOB
NOIyCKaeTcsli NPUHAMATh paBHOH TemrepaType OeToHa B MecTe ee
PaCIIONOKEHHS.

1.35. JInsg KOHCTPYKIMH, HaxOAANIMXCS HA HApPYKHOM BO3IyXe,
K0d(Q(DUIHEHT TEIIOOTAaYM HAPYKHOH MOBEPXHOCTH O, Br/(M%°C), B
3aBUCHMOCTH OT CKOPOCTH BETpa CIEAYET ONpeneisiTh 1o Gopmyie

0. =58+116VVv. (48)

rje V — CKOpOCTh BETpa, M/C.

[Ipu pacuere HaMOONBIINX YCHIMHA B KOHCTPYKIHSAX OT BO3ICHCTBHA
TEMIIepaTypbl MPUHUMAIOT MaKCUMAJIbHYIO U3 CPEITHHX CKOPOCTEH BeTpa mo
pyMOaM 3a SHBaph, IOBTOPSIEMOCTh KOTOPHIX cocTaBisieT 16 % u Ooree, a
IpH OIpeleNieHMH MAaKCUMalbHOM TeMIepaTypbl HarpeBa O€ToHa W



apMaTypbl NPHHUMAIOT MHHUMAIBHYIO M3 CPEIHHX CKOpOCTeH BeTpa IIo
pymOaM 3a HIOJb, MOBTOPSIEMOCTh KOTOPBIX cocraBisier 16 % wm Oonee
corimacHo CHull 2.01.01-82, o He Menee 1 m/c.

JU1s KOHCTPYKLMH, HAXOAAIIMXCS B INOMELICHHHM WIM Ha Hapy)KHOM
BO3/IyXe, HO 3alIMUICHHBIX OT BO3JACHCTBHA BeTpa, KOIhPHUIHEHT
TEIUIOOT/Aa4YH HAPYKHOM MMOBEPXHOCTH a; IPUHUMAIOT 110 TaoII. 0.

KoaddurmeHT TemmooTnaun BHyTPEHHEH MOBEPXHOCTH KOHCTPYKIIUH O
CIIeAyeT ONpeNeNsATh, KaKk MPaBHJIO, METOAOM pacyera TEIUIoNepeaadyn Kak
VI Cydasl CIOXKHOTO TeruiooOMeHa. Ilpu ompeneneHuu pachpeneaeHus
TeMIIepaTypbl OETOHA 110 CEYCHHIO DJIEMEHTA JOMyCcKaeTcss KO3(D(GHIUCHT O
MpuHEMaTh 1O Tabl. 6 B 3aBHCUMOCTH OT TEMIIEpaTypbl BO3AyXa
MMPOU3BOJICTBEHHOTO TOMEIIEHUSI WM Paboyero MmpOCTPAHCTBA TEIIOBOTO
arperara.

1.36. Koot duimeHT TEmIonpoBOAHOCTH A OETOHA B CyXOM COCTOSTHHH
OJKEH TPHUHUMATBCS MO TalOl. 7 B 3aBUCHMOCTH OT CPEAHEH TeMIEePaTyphl
OcToHa B CedeHWH OdieMeHTa. Kod(Q(HUIMEHT TEruIonpOBOIHOCTH A
OTHEYTIOPHBIX U TEIJIOM30SIIIMOHHBIX MATEPUAIOB TOJDKEH MPUHUMATHCS 10
Tadi. 8.

Tepmuueckoe CONPOTHUBJICHUE HEBEHTUIIUPYEMOU BO3JYLLIHOM
MPOCJIOMKHA HE3aBHCUMO OT €€ TOJIIMHBI W HANpaBICHUS CIEHyeT
MPUHHMATH paBHbIM, M-°C/BT:

0,140 npu 50 °C
0,095 " 100 "
0,035 " 300 "
0,013 .......... " 500 "

JUii  IpOMEXYTOYHBIX TEMIIEpATyp TEPMHUYECKOE COMPOTUBIICHUE
BO3/YILIHOM IPOCJIONKH IPUHUMAETCS 10 UHTEPIIOJISALIUHI.

Tabmauma 7
Koaddunument remtonposoaaoctu A, Br/(M -°C) 06praHOr0
1 %KapOCTOIMKOro GaTOHOB B CYXOM COCTOSIHUM IIPH CPEIHEHT
Howmepa cocraBoB Temieparype 6eToHa B cedeHHH dieMeHTa, °C
Gerona 1o Tabx. 9
50 100 300 500 700 900
1 151 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 0.46 0,52 0,58 —
0,43 0,45 0,52 0,58 0,64
29 044 0.46 0,52 0,58 0.64 0.70
0,60 0,52 0,58 0,64 0,70 0,76
24 0.27 0.29 034 0.40 045 051
0,38 0,41 0,45 0,50 0,55 0,59
30 031 034 037 043 0.49 —
0,44 0,46 0,51 0,56 0,60




26, 28 0,21 0,23 0,28 0,33 0,37 0,42

22,25, 27, 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

[Mpumevanns: 1. KoagpduipeHTs TemIonpoBogHOCTH 0aTOHOB cocTaBoB 23 1 29
IPUBEICHBI. HAJ 4epTOH Juis G6ETOHOB co cpenHeil mioTHocThI0 1350, Mo ueproit
1550; mnst Geronos coctasoB 24 um 30 coortserctBenno 950 m 1250 xr/v’. Ecim
CpelHss IUIOTHOCTh OCTOHA OTJIMYACTCS OT YKAa3aHHBIX BEJIHYMH, TO B 9TOM CIy4ae
KO3 HUIHEHT TeIIoNPOBOAHOCTH NPHHUMAIOT HHTEPIIONALUEH.

2. Koo ¢uimeHT TermmonpoBOIHOCTH A OOBIYHOTO M YKapOCTOWKOro OETOHOB C
©CTECTBEHHOH BJI@)KHOCTBIO II0CIIE HOPMAJIBHOTO TBEpACHHS WIIM TEIUIOBOU
00paboTky pu aTMOC(EepHOM JaBICHUH IIPH CpeqHell Temrieparype G6eToHa B cede-
Huu aaemenTa 10 100 °C crenyer MpUHUMATD 110 JTAHHBIM TaOJHIIBI, YBETHICHHBIM
Ha 30 %.

3. 11 DpOMEXYTOYHBIX 3HA4YEHMil TeMmeparyp BenM4uHy Kod(duuueHra
TEIIONPOBOIHOCTH A OIPEEIISIFOT HHTEPIIONISIIUEH.




Tabimma 8

CpeaHsist INIOTHOCTh IpenensHo HomycTUMas Kosddurmenr remtonposoasocts A, Br/(M -°C) OrHeyHOpHBIX ¥ TEIUION30JISILIMOHHBIX MATEPHAIIOB
Matepuainst B CyXOM COCTOsIHUH, TeMIIepaTypa B CYXOM COCTOSIHHH IIPH CPeJHeH TeMIepaType MaTepuala B Ce4eHHH 1eMenTa, *C
Kr/m® mpumenenwus, °C

50 100 300 500 700 900
1. U3nenuii OrHEYIOPHBIC HIAMOTHBIC, 1900 — 0,63 0,77 0,88 1,01 1,14 1,27
T'OCT 390-83
2. W3pgenust mIaMOTHBIE JIETKOBECHBIE, 400 1150 0,13 0,14 0,17 0,20 0,23 0,27
TOCT 5040-78
3. To xe 800 1270 0,23 0,24 0,29 0,34 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. M3menust OrHEYIIOpHBIE IHHACOBBIE, 1900 — 1,60 1,62 1,70 1,78 1,85 1,93
TOCT 4157-79
7. V3nenust nMHACOBBIE JIETKOBECHBIE, 1200 — 1400 1550 0,57 0,58 0,64 0,70 0,75 0,81
T'OCT 5040-78
8. MWspenus kaonuHosele, ['OCT 2000 —_ 1,79 1,80 1,86 1,90 1,95 2,01
20901-75
9. Msaenus BBICOKOTIIMHO3EMUCTHIE, 2600 — 1,76 1,74 1,68 1,65 1,60 1,55
TOCT 24704-81
10. W3 nenus OTHEYNOPHbBIE 2700 — 6,00 5,90 5,36 4,82 4,30 3,75
maruesuToBsie, [OCT 4689-74




11. Uzpenust BBICOKOOTHEYNOpPHEIE 2800 — 4,02 3,94 3,60 3,28 2,94 2,60
nepukiazoxpomurossie, FOCT 10888-

76

12. U3penust  BBICOKOOTHEYIIOPHBIC 2950 —_ 2,74 2,71 2,54 2,36 2,18 2,01
xpomomaruesurtossie, [OCT 5381-72

13. Kupnng TIIMHSHBIN 1700 —_ 0,56 0,59 0,70 0,81 —_ —_
o6sikHOBeHHBIH, TOCT 530-80

14, Usnenus  NEHOAMATOMHUTOBBIE 350 900 0,09 0,10 0,13 0,15 0,18 —_
temionsonsuuonasie, 'OCT 2694-78

15. To xe 400 900 0,10 0,11 0,14 0,16 0,19 —
16. Usnenus JIMaTOMUTOBBIE 500 900 0,12 0,13 0,19 0,23 0,28 —_
ternonsonsuuonnsie, TOCT 2694-78

17. To xe 600 900 0,14 0,15 0,21 0,25 0,30 —
18. Marsr MUHEpaJIOBaTHbIC 75— 100 600 0,05 0,06 0,11 0,15 — —
MPOIIMBHbIE HA METAJUTMYECKON CeTKe,

T'OCT 21880-76

19. Marsr MHHEPaJOBaTHbIC 125 600 0,05 0,06 0,11 0,16 — —
npormusHeie, 'OCT 21880-76

20. To xe 150 600 0,05 0,06 0,11 0,16 —

21. Tt u Martsbl 50— 75 400 0,05 0,07 0,13 — — —

TEIIOU30JISILIMOHHBIE U3 MUHEPATIbHOMI
BaTbl HA CUHTETHUYECKOM CBS3YIOILEM,
I'OCT 9573-82




22. To xe 125 400 0,05 0,07 0,11 — — —
23. 175 400 0,05 0,07 0,11 — — —
24. Marsl TEIIOM3OJIALMOHHBIE W3 150 1100 0,05 0,06 0,12 0,18 0,24 0,31
BaThl KAOJIMHOBOT'O COCTaBa,

TV 14-8-78-73

25. To xe 300 1100 0,06 0,07 0,13 0,19 0,25 0,35
26. Msnenns W3 CTEKISAHHOIO 170 450 0,06 0,07 0,14 — —_ —_
mranenabHoro BojgokHa, I'OCT 10499-

78

27. Tlepauto-docdorenesbie H3AENHUS 200 600 0,07 0,08 0,10 0,12 — —
Ge3 TUJIPOHM30JIALMOHHO-

ynpounstomero  nokpeitus, I['OCT

21500-76

28. To xe 250 600 0,08 0,09 0,11 0,14 — —
29. " 300 600 0,08 0,09 0,14 0,16 — —
30. TlepnuTo-LEMEHTHBIE H3IEIHS, 250 600 0,07 0,09 0,13 0,16 —_ —_
TOCT 18109-80

31. To xe 300 600 0,08 0,10 0,14 0,17 — —
32. " 350 600 0,09 0,11 0,15 0,18 — —
33. TlepnuToKepaMHyYecKue H3EIHs, 250 875 0,08 0,09 0,12 0,16 0,19 —_

T'OCT 21521-76




34. To xe 300 875 0,09 0,10 0,13 0,17 0,20 —
35. " 350 875 0,10 0,11 0,14 0,18 0,21 —
36. " 400 875 0,11 0,12 0,15 0,19 0,22 —
37. VI3BeCTKOBO-KPEMHE3EMHCThIE 200 600 0,07 0,08 0,10 0,12 — —
uznenus, TOCT 24748-81

38. Wz nenus Ha OCHOBE 120 1200 0,06 0,07 0,10 0,14 0,17 0,21
KpeMHe3eMHoro BosokHa, TY 207-67

39. CasenuroBbie wusngenusi, ['OCT 350 500 0,08 0,09 0,11 — — —
6788-74

40. To xe 400 500 0,09 0,10 0,12 — — —
41. BynkanurtoBsle wuzgenusi, ['OCT 300 600 0,08 0,09 0,11 0,13 — —
10179-74

42. To xe 350 600 0,08 0,09 0,11 0,14 — —
43. " 400 600 0,09 0,10 0,12 0,14 — —
44, Tlenocrexno, CTY 85-497-64 200 500 0,08 0,09 0,13 — — —
45, Ac0ecTOBEpPMHKYJIUTOBBIE IUIUTHI, 250 600 0,09 0,11 0,16 0,21 —_ —_
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. Wsnenns MYJUTHTOKPEMHE- 350 1160 0,11 0,12 0,15 0,19 0,22 0,29
3eMHUCTBIE OTHEYIOPHBIC BOJIOKHHUCTBIE

TerIon3osiunoHHele  Mapku MKPB-

350, TY 14-8-159-75

49, JlnatoMuToBast KpOLIKa 500 900 0,01 0,03 0,06 0,10 0,13 0,17
oboxokenHast, TY 36-888-67 600 900 0,03 0,04 0,09 0,15 0,20 0,25
50. Bepmukysiut BermyueHHslid, TOCT 100 1100 0,07 0,09 0,14 0,20 0,26 0,31
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. Ac6o3ypur 600 900 0,17 0,18 0,21 0,24 — —
54. Kapton ac6ectoBbiii, [OCT 2850- 1000 — 1300 600 0,16 0,18 0,20 0,22 — —
80

Ipumeuanus: 1. KoadhpuuueHT TEmIonpoBogHOCTH A OrHeynopHbIX (mo3. 1—13) u Teruou3oimsuuoHHbIx (mo3. 14—54) MarepHaioB ¢ €CTECTBEHHOH BIIQXHOCTBIO MPH CpeqHEH
TeMIlepaType HarpeBa Matepuania B cedenun aneMenTa 10 100 °C cnexyer mpUHUMATH 1O TaOIUYHBIM JaHHBIM, YBEIHYEHHBIM cOooTBeTcTBeHHO Ha 30 M 10 %.
2. KoaddunueHT TermnonpoBogHOCTH A JUIS IPOMEKYTOUHBIX 3HAYCHUH TeMIIepaTyp ONPeeNseTcss HHTEPIOISLHCH.




1.37. Tlpm pacdere pachpeielicHUusl TeMIepaTypsl IO TOJIIMHE
KOHCTPYKLIMU HE00X0IUMO YYHUTHIBATh pasnuuue Iomaaei
TEIUIOOTAAIONICH U TEIUIOBOCIIPUHUMAIOIIEH TOBEPXHOCTEH !

IIPU KPYrOBOM OYEPTaHHH, €CIIM TOMIIKHA cTeHKU Oonee 0,1 HapykHOTO
TMaMeTpa;

0Py KBaJpaTHOM WM NPSMOYTOJbHOM OYEpPTaHHH, €CJIH TONIIHNHA
crerku Oosiee 0,1 MTMHBI OOJBIIEH CTOPOHBDI;

NpY TOPOM3BOJILHOM  OYEPTAHWH, €CIM pa3HMIa B  IUIOMAAAX
TEIIOOTAAONICH U TeII0BOCHpUHUMAloIeii moBepxHocTei 6osee 10 %.

1.38. B peOpHCTBIX KOHCTPYKLIMSAX, KOTrJa HapyXKHbIE ITOBEPXHOCTH
OETOHHBIX pebep M TEIUIOBOH M3O0JSLMK COBIALAIOT, pacyeT TeMIIepaTyphl B
OeTOHE OJDKEH MPOM3BOAUTHCA MO cedeHuio pedpa. Eciau GetoHHBIE pedpa
BBICTYIIAIOT 32 HApPYXHYI0 IIOBEPXHOCTb TEIUIOBOW HW3OJALMH, pacuer
TeMIepaTypbl B OeToHe pedpa JODKEH BBIMONHATHCS [0 METOAaM pacdera
TEMIIEPATYpHBIX TOJIEH WM 10 COOTBETCTBYIOIIMM HOPMAaTHBHBIM
TOKYMEHTaM.

1.39. Temmeparypa OeTOHa B CEYCHHAX KOHCTPYKIMHA OT HarpeBa Ipu
SKCIUTyaTallUd  JOJDKHA  ONPERENATHCSH  TEIUIOTEXHHYECKUM  PacdeToM
YCTAHOBHUBILIETOCS TEIUIOBOTO MOTOKA MPH 3a/JaHHOH IO MPOEKTY pacuyeTHOU
TeMIiepatype pabodero NMpOCTPAHCTBA WM BO3JIyXa MPOU3BOJCTBEHHOIO
TOMEIICHHS.

Jnst KOHCTPYKIWH, HaXOASANIMXCS Ha Hapy»XKHOM BO3JyXe, HanOOJIbIINE
TeMIlepaTypbl HarpeBa OETOHa M apMaTypbl ONPEAENSAIOTCS IO PacyeTHOH
JIETHEW TeMIlepaType Hapy)XHOTO BO3[yXa, NPHHUMAaeMOW IO cpexHen
MaKCHMAaJlbHOH TeMIlepaType Hapy)XKHOTO BO3/AyXa HauOojee KapKoro
Mmecsia B pabione crpoutenscTBa mo CHull 2.01.01-82. BrrumcieHHbie
TEMIIEpaTypbl HE  JOJDKHBI  TPEBBINATH  HPEACNBFHO  JIOMYCTHMBIC
remreparypbl npumenenus 6erona nmo ['OCT 20910— 82 u apmartypsl no
tabmn. 17.

1.40. Tlpm pacuere cTaTHYECKH HEOIPEACIUMBIX KOHCTPYKIUM,
paboTalomuX B YCIOBHSAX BO3ACHCTBUS TEMIIEpATyp, TEIUIOTEXHHYECKHUN
pacyeT JOJDKEH NPOU3BOIAMTHCS HAa PpacyUETHYIO Temieparypy pabodero
MPOCTPAHCTBA M Ha TEMIIEPATYPY, BBI3BIBAIOIIYI0 HAMOONbBLINE YCHIIHSA,
ompenensieMble 1o yka3auusm 1. 1.10.

[Ipu pacuere HaMOONBIIUX YCHJIMH OT BO3ACHCTBHUS TeMIIEpaTyphl B
KOHCTPYKIMSIX, HAXOJSIINXCSI Ha HAPY)KHOM BO3JlyXe, TeMIlepaTypy OeToHa
M apMaTypbl BEIYHCIISIOT MO pacyeTHOW 3UMHEH TeMIlepaType HapyKHOTo
BO3yXa, NMPUHAMAEMOW IO TeMIeparype HapyXHOI'O BO3JIyxa HauOolee
XOJIOTHOM msATHIHEBKH ¢ obecniedenHocThio 0,92 mo CHull 2.01.01-82.

2. MATEPHUAJIBI JJI51 BETOHHBIX
1 JKEJIE30BETOHHBIX KOHCTPYKIIUMI

BETOH

2.1. Jmn OETOHHBIX u XKeIe300€TOHHBIX ~ KOHCTPYKITHH,
MpeAHa3HAYEeHHBIX Il pabOThl B YCIOBUAX BO3ACHCTBHSA HOBBILICHHBIX H
BBICOKHX TEMIIEpATyp, CIEAYET PeIyCMaTpPUBaTh:

OOBIYHBIA OETOH — KOHCTPYKIMOHHBIH TSDKENBIH OETOH cpenmHeit
motHocTH cBbime 2200 10 2500 xr/m® BrmountensHo o TOCT 25192—
82;



KAPOCTOMKMI OETOH KOHCTPYKIMOHHBIH ¥  TEIUIOM3OJISIIIMOHHBII
IOTHOM CTPYKTYphl cpenmeil miotHoctn 900 kr/m® u Gomee mo TOCT
20910-82, cocTaBbl KOTOPHIX IPUBEACHHI B Ta0I. 9.

XKapocroiikuit 6eToH cpeaueit miotHoct g0 1100 KI/M® BKIIOUHMTENBHO
cieAyeT  NpeaycMaTpuBaTh  NPEUMYLICCTBEHHO Ui HEHECYLIHX
OrpRXIAIOINX KOHCTPYKIMH W B  KauecTBE  TEIUIOM3OJSILIMOHHBIX
MaTepHaJoB.

YKapocrotikuii 6etoH cpemneii morHOocTH Oonee 1100 Kr/M° HaJJICKUT
IPEeAYyCMaTPUBATh UL HECYLIHX KOHCTPYKIIUH.

2.2. Ilpn npoexTHpoBaHNK OETOHHBIX U JKeNe300€TOHHBIX KOHCTPYKLUH,
pa60Ta}OHH/IX B YCJIOBHUAX BO3JICﬁCTBH${ INOBBINICHHBIX W  BBICOKHX
TEeMIIepaTyp B 3aBUCUMOCTH OT MX Ha3HAYCHUS M YCIOBUI pabOThI, TOIKHBI
YCTaHABJIMBATBCS II0KA3aTENd KadyecTBa OETOHA, OCHOBHBIMH M3 KOTOPBIX
SIBIISTIOTCSL:

a) kiacc 0eToHa 1o MPOYHOCTH Ha cxkatue B;

0) xmacc oObIYHOrO OETOHA MO NMPOYHOCTH HA OCEBOE pacTsxeHHe By
(Ha3HavaeTcss B CIydasX, KOrJa 9Ta  XapaKTepHCTHKAa  HMeeT
rJIaBEHCTBYIOIIEe 3HAYCHHE U KOHTPOJIMPYETCS Ha POU3BOICTBE);

B) KJIAcC JKapOCTOWKOr0 OETOHA IO MPEENbHO TOMyCTUMON TeMIeparype
npumenenust cornacHo ['OCT 20910—82 (momkeH ykas3bIBaThCs B NMPOEKTE
BO BCEX CIIy4asix);

I') MapKa >KapoCTOWKOro OeToHa 10 TEPMHUYECKOW CTOHKOCTH B BOIHBIX
T, u Bo3mymHbIx T, TerumocMeHax (IODKHA Ha3HAYATHCS U KOHCTPYKITHIA,
K KOTOPBIM TPENBSBISIOTCS TPEOOBAHUS 110 TEPMHUECKOI CTONKOCTH);

1) Mapka mo BojoHenpoHunaemoctd W (DomkHA Ha3HAa4YaThes MAJIS
KOHCTPYKLMH, K KOTOPBIM IPEABSBILIIOTCS TPEOOBAHUS 110 OTPaHHUYCHHIO
BOJIOIIPOHHUIIAEMOCTH);

€) Mapka TI0 MOpPO30CTOWKOCTH F (momkHa Ha3HAYATBCA LI
KOHCTPYKLIMM, KOTOpblE B IIEPUOJ CTPOMUTEILCTBA WM IIPU OCTAaHOBKE
TEIJIOBOTO arperara MOTYT TIO/IBEPraThCsl SMH30AMYECKOMY BO3/EHCTBHIO
remrieparypsl Hike 0 °C);

) Mapka 1o cpegHed miotHoctu D (HazHauaetcst AJsl KOHCTPYKIMH, K
KOTOPHIM ~ KpPOME  KOHCTPYKTHBHBIX  TPEIOBABISIOTCA  TpeOOBaHUS
TEIIOM30JISIUH ¥ KOHTPOJIUPYETCS TIPU UX U3TOTOBJICHUH).

2.3. Hdusi  OETOHHBIX M JKENe300€TOHHBIX  KOHCTPYKIIHUH,
MpE€AHa3HAYCHHBIX JJId pa60TI)I B YCJIOBUAX CUCTEMATUYCCKOI'O BO3HeﬁCTBHH
MOBBILICHHBIX U BBICOKHX TEMIIEPaTyp, NPEIyCMaTPUBAIOT OATOHBI:

a) KJIaCCOB IO MPOYHOCTH Ha C)KaTHE:

00b1uHbIi GeToH (coctaB Ne 1 mo ta6n. 9) — mo CHulI 2.03.01-84 no
B50 Bxirou.;

KapOCTOMKHIA 6€TOH (cOocTaBoB 1o Tab. 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;

Ne 4,5, 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; BS; 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;



0) OOBIYHBIM OETOH KJIACCOB MO IMPOYHOCTH HAa OCEBOE paCTsDKEHHE:
(coctaB Ne 1 mo ta6n. 9) — B0,8; B:1,2; B(1,6; B;2; B:2,4;

B) JKapoOCTOHKHII OETOH MapoK IO TePMHYCCKOW CTOWKOCTH B BOTHBIX
reriocMenax (coctaBoB Ne 2 — 21, 23 u 29 mo tab6n. 9) — T,5; T;10; T,15
51 T125,

B BO3YIIHBIX TeruiocMeHax (cocraBoB Ne 22, 24, 27, 30, 32, 35—37 no
tabn. 9) — T,10; T,15; T,20 u T,25.

Jnst GeroHa ApPYTMX COCTaBOB MapKa IO TEPMHUYECKOW CTOHKOCTH B
BOJIHBIX U BO3JYIIHBIX TEIUIOCMEHAX HE HOPMHUPYETCS;

') MapoK MO BOJOHETIPOHUIIAEMOCTH:

006brunbIi 6etoH (coctaB Ne 1) u xxapoctoiikuii 6eron (coctaBoB Ne 2—
21,23 u 29 mo Tabmn. 9) — W2, W4, W6 u W8.

Jns GeroHa APYTMX COCTaBOB Mapka IO BOJOHENPOHMIIAEMOCTH HE
HOPMHPYETCS;

) MapOK M0 MOPO30CTOHKOCTH:

006brunbIi G6etoH (coctaB Ne 1) u xxapocToiikuii 6eroit (coctaBoB Ne 2—
21, 23 u 29 no tabn. 9) — F15, F25, F35, F50 u F75.

Jdns  OeToHa JIpyrux COCTaBOB Mapka II0 MOPO3OCTOHMKOCTH HE

HOPMHPYETCS;
€) JKapOCTOMKUII OETOH MapoOK MO CpeiHeH IUIOTHOCTH (COCTaBOB IO
rabm. 9):
Ne4us8 — D1800;
Ne 23 u 29 — D1700, D1600, D1500;
Ne 24, 30 — D1400, D1300, D1200;
Ne 22, 24, 26, 28, — D1100;
30,32,33u36
Ne 25, 27, 32, 34, — D1000;
35wu 37
Ne31m32 — D900.

Jnsa GeToHa ApPYyrMX COCTaBOB MapKa IO CpeJHEH IJIOTHOCTH He
HOPMHpPYETCS.

Bospact GeroHa, OTBeHarOIIWil ero Kiaccy M Mapke, Ha3Ha4yaeTcs INpH
MPOEKTUPOBAHUU HCXOJSl M3 PEANbHBIX CPOKOB (DaKTHUECKOTO 3arpyKeHHs
MPOCKTHBIMU HArpy3kamMM ¥ HarpeBa KOHCTPYKIHH, CIIOCOOOB HX
BO3BEICHUS U YCIOBHH TBepAeHHs. [Ipu OTCYTCTBHM 3THX JaHHBIX KJacC H
Mapka OeToHa ycTaHaBJIMBAIOTCS B Bo3pacte 28 CyT.

3HaueHNe OTIYCKHOH TPOYHOCTH OeToHa B JJIeMEHTaX COOpPHBIX
KOHCTPYKIIMH,  BBIMOJIHEHHBIX W3  OOBIYHOTO  TsDKenoro  OeToHa,
ycranasnuBaercst mo 'OCT 13015.0-83 u xapocroiikoro 6erona no 'OCT
23521-79.

24. Jos OCTOHHBIX | KEeme300eTOHHBIX ~ KOHCTPYKIIUH.
MpEAHA3HAYCHHBIX JIA paGOTBI B YCJIOBUAX BO3HCﬁCTBHﬂ IIOBBINICHHBIX U
BBICOKMX TEMIIEpaTyp, HEOOXOIMMO IIpelyCMaTpHBaTh XapaKTEPUCTHKU
OeTOHA C yYETOM CIIEAYIOINX TPeOOBaHMUI:

a) Juil  OKeNe300€TOHHBIX KOHCTPYKUMH M3 OOBIYHOrO OEToHa,
paboTalomuX B YCIOBHSAX BO3JACHCTBHS MOBBIIICHHBIX TEMIIEPaTyp, Kiacc
OeTOHa IO NMPOYHOCTH Ha CXKAaTHE M Ha OCEBOE PACTSDKEHHE ClemyeT
npuaumats o CHull 2.03.01-84.

Jns  xKeme300eTOHHBIX ~ KOHCTPYKIHUH M3  YKapoCTOWKOro OeToHa,
paboTalomMX B  YCIOBUSX  BO3JICHCTBUS  BBICOKMX  TEMIIEpaTyp,
PEKOMEHyeTCs IPUHUMATH KJIACC OETOHA I10 IMTPOYHOCTH Ha CXKATHE:

JUIst COOPHBIX HECYIUX 3JIEMEHTOB ...  He Hmke B7,5
JUTSE MOHOJIUTHBIX KOHCTPYKINH NTpH



moctostHHoM Harpese, °C (cm. mm. 1.3):

o 500 He Hmwke B5
CB. 500 ..o, . B7,5
MIPY YAAPHBIX M UCTUPAIOIINX BO3/ICH-
CTBHSIX, & TAKXKE MPU [IUKIHYECKOM
marpese, °C: 10
TO500 i, ue Hmwke B7,5
CB. 500.....cccciiiiiiiiiii, N B10

Jnst mpeBapuTEIbHO HANPSHKEHHBIX JKENe300€TOHHBIX KOHCTPYKIHN U3
OOBITHOTO W KAPOCTOMKOTO OETOHOB, PaOOTAIOIINX B YCIOBUSAX BO3ICHCTBHUS
MOBBIIIEHHBIX M BBICOKMX TEMIEeparyp, Kiacc OeToHa IO MPOYHOCTH Ha
cKaThe JIOJDKEH TPUHUMAThCS B 3aBUCUMOCTH OT BHJa M Kiacca
HampsraeMoil apMaTypbl, ee IHaMeTpa W HAIMYU aHKEPHBIX YCTPOHMCTB IO
CHull 2.03.01-84;

6) mis OGETOHHBIX W JKENE300€TOHHBIX KOHCTPYKIMH, paboTalomux B
YCIIOBHAX BO3IEHCTBUS BEICOKUX TEMIIEpaTyp:

xapocroiikue 6atonsl (coctaBa Ne 2—21, 23 u 29 no tabn. 9) AOHKHEI
MMETh MapKy IO TEepMHYECKOH CTOMKOCTH B BOIHBIX TEIDIOCMEHAX, He
MeHee, IIPH HarpeBe:

ITOCTOSTHHOM ...eeeuvveeevreesiveeesisneennes
LHMKIHYECKOM
LUKJINYECKOM C PE3KUM OXJIaX/Ie-

HUEM BO3JIyXOM WJIH BOJIOH ......... T.25

xapocToiikie 6etonsl (coctaBa Ne 22, 24, 27, 30, 32, 35—37 no tabmn. 9)
OJDKHBI  MMETh MapKy [0 TEPMHYECKOH CTOWKOCTH B BO3AYIIHBIX
TEIIOCMEHAX, HE MEHee, TPH Harpese:

TIOCTOSTHHOM .....vvvveeeeesiivneeensnees T,10
LIAKITHIECKOM ....vvvereeeeeeeeeeeennns T,20

B) JUISA KEIC300CTOHHBIX KOHCTPYKLHMH U3 00biyHOro (cocta Ne 1) u
xapocToiikoro 6erona (coctaBoB Ne 2—21, 23 u 29 1o tabmn. 9) mapku 1o
BOJIOHEIIPOHHUIIAEMOCTH JOJDKHBI OBITh, HE MEHEE, JUIS:

(GbyHIaMEHTOB, OOPOBOB ¥ IPYTHX CO-
OpY>KEHUI, HAXOISAIIMXCS MO/ 3eMIIeH

HUKE YPOBHA TPYHTOBBIX BOJ ............. w4
TEIJIOBBIX arperaTtoB U IPyrux co-

OpY>KEHU, HAXOASAIIMXCS HaJ 3eMIIeH

1 TIOJIBEPraroIuXxcs aTMOC(HEPHBIM

OCAIKAM .....coevvvvvrrnrnriiiniieeeeeasesesnssssnnes W8

r) Ui OSTOHHBIX M JKEeJIe300€TOHHBIX KOHCTPYKIHH, paboTaloumux B
YCIIOBUSIX BO3JCHCTBHSI MOBBIMICHHBIX M BBICOKMX TEMIIEPATyp, KOTOPHIE B
IEPUOJ CTPOUTENBCTBA MM IPU OCTAHOBKE TEIUIOBOI'O arperara MOTYT
MMOJIBEPraThCs SMU30JMICCKOMY BO3/eicTBHIO TemmepaTypsl Hmke 0 °C B
YCIIOBHAX BO3YIITHO-BJIAXKHOTO COCTOSTHMS, OOBIUHBIH OeToH (cocTtaBa No 1)
1 KapocToikuii (coctaBoB Ne 2, 3, 6, 7, 13, 20 u 21 no Tabmn. 9) MOmKHBI
MMETh MapKy o Mopo3octoiikoctu corntacHo CHull 2.03.01-84.



I) TpeOOBaHMUS K KOHCTPYKIMSM W H3IIENUSM U3 )KapOCTOMKOro OeToHa,
MpeJHa3HAaYeHHBIM JUIsd  OKCIUIyaTalldd B  YCJIOBHSX  BO3JCHCTBHS
arpeccCUBHOM



Tabimma 9

Homep | Kiacc 6etona HcxomHble MaTepHaibl HaubGonbumii Cpennsist
cocraBa | IO IPEACIBHO Kiacc 6eToHa IIOTHOCTb
GetoHa | momycTHMOI 10 IIPOYHOCTH GetoHa
TemIeparype BSDKYILICE OTBEPINTENH TOHKOMOJIOTast J06aBKa 3aTIOTHATEIN Ha C)KaThe €CTECTBEHHOM
[PUMCHEHUS BIIAXKHOCTH
Kr/m®
OObI4HBI 0eTOH
1 IlopTnanauemenr, ObICTPOTBEP- He npumensiercs He npumensercs I'panuToBbIE, JOJOMHTOBBIE, IUIOTHBIE B50 2200 — 2500
JCIOIIHI TOPTIAHAIIEMEHT, IIIaKo- H3BECTHSKOBbIC, CHECHUTOBBIE, IUIOTHBIE
MOPTIAH/LIEMEHT MEeCKU
JKapocroiikuii 6eTon
2 3 To xe To xe To xe Awnjie3utoBble,  0a3anbTOBBIC,  JHa- B40 2400
6a30Bble, IMOPHTOBbIE
3 3 N " R 13 TOMEHHBIX OTBAJIBHBIX LIJIAKOB B40 2400
4 9 N » W3 301b1 yHOCA ATrI10M0OpUTOBBIE BI15 1800
13 605t TIIMHSHOTO KHpITHYa B15 1900
5 8 ” N U3 nuroro nuiaka, 305sl yHoca, 60st | 13 [IUTAaKOB METaJUTyprUueCcKIX B15 2000
TIIMHSHOTO KHPITHYa MOPHUCTHIX (IUIAKOBast eM3a)
6 7 ” N [lamoTHas, U3 305Bl YHOCa, 00si|AHIE3UTOBBIC,  0a3ajgbTOBBIC,  JHMa- B40 2400
TIIMHSHOTO KHpPIHM4YA, M3 OTBAalb- [ 6a30BbIE, TUOPHTOBEIE
HOTO U TPaHyJIMPOBAHHOIO JOMCH-
HOTO IIUTaKa
7 7 . N To xe U3 1OMEHHBIX OTBaJIbHBIX IIIAKOB B40 2400
8 8 N » VI3 oTBaJbHOrO W TPaHyJIUPOBaH- |3 MIIaKOB TOIUIMBHBIM, TY(OBbIE BI5 1800
HOTO JOMEHHOrO IuIaKa, 00s
TJIMHSHOTO KUPIHYA, 30J6I YHOCA
9 9 . N V3 60si TTHHSHOTO KMpIuya 3 605t TTMHSAHOTO KUpIHYa B15 1900
10 11 TloptnanuemeHr, ObICTPOTBEP- » To ke, 1 uX 3016l yHOCA [IlamoTHBIE ~KYCKOBbIE H U3 00 B35 2000
JICIONIUH MOPTIaHALEMEHT HU3ICTTHI
11 12 IopTianaueMent, OBICTPOTBEP- He npumensiercst IlamoTHast IllamMoTHBIE KYCKOBBIE M HX 005 B35 2000




JICIOIIUH MOPTIAHALEMEHT HU3IETTHI
12 8 Kunxoe crexno CamopacchInaroIuecs MIaku W3  mmakoB  ¢eppomapranua, |13 LIJTAKOB (eppomapranua, B20 2100
CHJIMKOMapraHIia CHJIMKOMapraHia
13 6 To xe KpemuedropucTsrit HATpHI, LlamotHast AHJIC3UTOBEIE, 6e3aIbTOBbIC, B20 2500
He(eNMHOBBIH [UIaM, CaMOpPacChl- 1aba3oBbIe
TAIOINECs HIIaKU
14 10 N KpemuedropucTsiit HaTpuit llamotHsle, u3 katanu3atopa UM-|IllaMoTHBIE KycKOBBle U U3 0os B20 2100
2201 oTpaboTaHHOTO u31eNui
15 11 N HedennHoBelil mumam, —camopac- To xe W3 cMecH MIaMOTHBIX KYCKOBBIX MJIM U3 B20 2300
CBINAIOMINECS ITAKK 005 u3zenuii n kapObopyHaa
16 13 " KpemuedTopuctslii HaTpuit MarzesuroBast IllamoTHbIE KycKOBBIE M U3 0o BI15 2100
W3
17 12 N HegpennuoBelit muram, camopac- |lllamoTHas, u3 karamm3aropa 1IM- To xe B15 2100
CBINAIOMINECS IUTAKH 2201 orpaboraHHOrO
18 13 ” To xe MarnesutoBas N B15 2100
19 13 T MIMHO3EMHUCTBIN LIEMEHT He npumensercs He npumensiercs » B30 2100
20 12 To xe To xe To xe 13 nepenensHOrO heppoxpoma B30 2800
21 14 . N . MyIUIMTOKOPYH/IOBBIE KYCKOBBIE M U3 B35 2800
00s1 U31euit
22 6 INoprnanauemMeHT He npumensercs IlamoTtHasi, w3 00s TIMHAHOTO BcenyueHHblii nepauT BS5 1100
KUpIM4Ya, 30016l  yHOCA, W3
OTBAJIBHOIO M TIPAHYyIHPOBAHHOTO
JOMEHHOTO MITaKa, KaranusaTropa
VIM-2201 orpaboTaHHOro
23 11 To xe To xe IlamotHast, u3 karaauzaropa MIM-|Kepamsurossle c HACBIITHOM B15 1500 — 1700
2201 otpaboTaHHOrO MIOTHOCTBI0 550—650 Kr/M®
24 10 . N To xe Kepamsurosbie c HaceimHOi| B5 — B10 1100 — 1400
nrotHOCTRI0 350—500 Kr/M™>
25 10 Ulamortnas, w3 06os rimHsAHOrO |13 cMecH Kepam3WTa W BCITy4CHHOTO B3,5 1000

KUpIUYa, W3 30Ibl  yHOCa

BEPMUKYJIHUTA




KE€paM3uUTOBas, arjolopuToBas, U3
BYJIKAHUYECKOTO I1€Ijia

26 10 ” N To xe BenydenHbli BepMUKYIUT B2,5 1100
27 8 Kunxoe crexino KpemuedTopucTslii HaTpHit [TamoTHas, u3 karanuzaropa VIM-|U3 cMecn Kepam3uTa M BCIYYSHHOTO BI10 1000
2201 orpaboraHHOrO BEPMUKYJIHUTA
28 8 To xe To xe To xe BceryueHHbIH BEpMUKYITUT B35 1100
29 8 . N . Kepamsurossie c HACBIITHON B15 1500 — 1700
IIOTHOCTHI0 550—650 Kr/m*
30 8 Kunkoe crexino KpemuedropucTslii HaTpHit [lamoTHas, u3 karanusartopa VIM-|Kepam3uroBsie c HacelmHOM | BS5S —BI10 1100 — 1400
2201 otpaboTaHHOTO mIOTHOCTHI0 350—500 Kr/nm®
31 8 To xe To xe To xe B cMecn 301BHOrO TrpaBuUsi H B3.,5 900
BCITY4EHHOTO MEPIIHTA
32 8 . N N Benyuennsiit nepaut B3,5—B5 900 — 1100
33 11 I'nmuHO3eMHUCTBIN LIEMEHT He npumensercs He npumensiores BcnyueHHbIH BEpMUKYIUT B2,5 1100
34 11 To xe To xe To xe U3 cmecu Kkepam3uTa M BCIIYYEHHOTO B35 1000
BEPMUKYIIUTA
35 11 . N N KepamsuroBas B5 1000
36 11 . N N W3 cmecH 30IbHOTO  TpaBus | B5 1100
BCITyYEHHOTO [IEPIINTa
37 11 ” Benyuennsiii nmepiaut BS 1000

Ipumeuanue. {ns 6eroHoB KinaccoB 8—14 1o npenensHo NOIyCTUMON TeMIepaTrype MPUMEHEHHUs C OTBEpAMTENeM U3 KPEeMHE(TOPHCTOro HaTpus He JOIMycKaeTcsl BO3JCHCTBHE Mapa U

BOJIBI O3 npenBaputensHoro Harpesa 1o 800 °C; 6eToHsI Kiacca 6 1Mo npeaenbHO TOMYCTUMO# TeMIepaType MPHMEHEHHUs TOABEPraTh BO3ACHCTBHIO Mapa He CICIyeT.




CpeIbl U BBICOKOM TEMITEpaTyphl, JOJDKHBI yCTAHABIMBATHCS B COOTBETCTBHU
¢ TpeboBarnsamu CHull 11-28-73 B 3aBUCHMOCTH OT CTETICHH arpecCUBHOCTH
Cpelbl U yCIOBHH 3KCILUTyaTalluu.

B KoOHCTpyKuMSAX W WU3AENUsX, NpeNHa3HAYEHHBIX Uil pPabOTHl B
YCJIIOBUSIX BO3ACHCTBUS BBICOKOM TeMIEpaTypbl U arpecCUBHON cpenbl,
TOJDKEH MPUMEHATHCS JKapOCTOWKUN OCTOH, HaubOoJiee CTONKUI B JaHHOU
arpecCUBHON cpefe:

HEUTpalmbHOM W IIENOYHONH Ta30BOM — JKapOCTOMKHII OeToH Ha
MOPTIAH/IIEMEHTE U IITAKOIIOPTIIAaHILIEMEHTE;

KHCJION ra30BOM M B pacilaBax LIEIOYHBIX METAIOB — >KapOCTOMKUI
OETOH Ha KUJIKOM CTEKIIE;

€) U1 KOHCTPYKIMH, paboTalomMX B YCIOBUSX BO3JCHCTBHS
MOBBIIICHHBIX TEMIIEPATYP U MONEPEMEHHOIO YBJIAXKHEHHUS, PEKOMEHIYECTCS
MPUMEHSTh OOBIYHBIH OETOH Kilacca MO MPOYHOCTH Ha CKaThe He MeHee
B7,5 n mapku no BogoHenponuiaemocty He Mmenee W6 mpu Harpese 1o 120
°C rimounTensHo U He Menee W8 npu Harpese cBbime 120 °C.

2.5. Tlpm HepaBHOMEpPHOM HarpeBe O€TOHa MO BBICOTE CEUYCHUS
9JIEMEHTOB KOHCTPYKLUH, B KOTOPBIX HANpsDKEHHsI CxKaTusi B OETOHE OT
coOCTBeHHOTO Beca M Harpy3ku cocrasisiioT 10 0,1 MIla, a Takxke snemen-
TOB KOHCTPYKLIMI, B KOTOPBIX yCHJIUSI BO3HHMKAIOT TOJBKO OT BO3AEHCTBHS
TEMIIEpaTypbl, TPEeNeNIbHO JOMyCcTUMasl TeMIeparypa INpUMEHeHus1 OeToHa
ycranasnuBaercst mo 'OCT 20910-82.

[Ipu Bo3melcTBUHM Temmeparyp, npeBblaromux ykasaHHele B ['OCT
20910—82, HeoOxomMMO THpeaycMaTpUBaTh yYCTPOWCTBO 3aIIMTHBIX CIIOEB

(byTepoBOK).
PACUYETHBIE XAPAKTEPUCTHUKHU BETOHA

2.6. Pacuernbie compoTtuBieHusi Oetona R, m Ry i mpeaenbHbIX
COCTOSIHMM TepBOM M BTOpPOH Ipymnm B 3aBHCHUMOCTH OT €ro Kjacca IO
MPOYHOCTH Ha cxarue npuanMaroT nmo CHull 2.03.01-84 mst coctaBoB (cMm.
tadi. 9):

Nel—3,6,7,10 — 15,19 — 21 — kak ISl TSKEJIOro OETOHA;

Ne 4,5,8,9, 16 — 18, 23, 24, 29 u 30 — xak s JErkKoro 0eroHa Ha
OPUCTOM MEJIKOM 3arlOTHHUTEIIE.

PacuerHbie compoTuBieHUsS 00bIIHOrO OeToHa Ry AN MpemenbHBIX
COCTOSIHUI TEPBOii TPyl B 3aBUCKMOCTHU OT Kj1acca OETOHa MO MPOYHOCTH
Ha oceBoe pacTskeHue (coctaBa Ne 1 mo tabn. 9) mpunumaror mo CHull
2.03.01-84.

PacuerHnnie COITPOTUBJICHU A 6eTOHa B COOTBCTCTBYIOIIMX ClIy4dasX
ceayeT yMHOXaTh Ha Koo durpenT yenosuii padots! mo CHull 2.03.01-84.

[Ipu pacyere 3771€MEHTOB KOHCTPYKIIMH, MPEeIHA3HAYCHHBIX Uil pabOThI B
YCIIOBHSIX BO3JICHCTBHSI MOBBIINICHHBIX M BBICOKHX TEMIICpPATyp, PaCUCTHBIC
conpoTuBieHnsT 6eToHa Ry 1 Ry sr HEOOXOIMMO TOMTOTHUTENHPHO YMHOXKATh
Ha KOA(PHUIMEHT YCIOBHW PabOThl OETOHA MPHU CXKATHH Yy, @ PACUETHBIC
conpoTuBieHUs] 0eToHa Ry U Ryrser — Ha K03 (uIMEHT yclioBHH paboThI
OeTOHa MpPU PACTSDKEHUH Yy KoaduimeHTsl ycnoBuii paboTel OETOHA MpU
CXKATHH Yy U PACTSDKCHUU Yy MPUHUMAIOT 1o Tabn. 10 B 3aBucuMocTH OT
TEMIIEPATyPbl OETOHA U JUTUTEINLHOCTH €€ JICHCTBHSI.



Ta6imna 10

KoaddurmenTs! ycaoBuii paboTs! 6eTOHA IPU CKATHHU Yot U PACTSDKEHUH Y,
Howmepa cocrasos | Koadpuument k03 dummentT By npu Temnepatype 6eTona, °C
6eToHa 1o Pacuer Ha Harpes

tabi. 9 50 70 100 200 300 500 700 900 1000 1100

KparkoBpemeHHBbII 1,00 0,85 0,90 0,80 0,65 —_ —_ —_ —_ —_

Yot JnMrenbHbIi 1,00 0,85 0,90 0,80 0,50 — — — — —

JITMTeNnbHBIHA C YBIaKHEHHEM 1,00 0,65 0,40 0,60 — — — — — —

1,2

KpatkoBpeMeHHBIi 1,00 0,70 0,70 0,60 0,40 —_ —_ —_ —_ —_

it JnurenbHbIi 1,00 0,70 0,70 0,50 0,20 — — — — —

JIuTenbHBIH ¢ YBIaXKHEHHEM 1,00 0,50 0,30 0,40 —_ — — — — —

Bo KpaTkoBpeMeHHBIH U ATUTEIbHBIH 1,00 0,90 0,80 0,60 0,40 —_ —_ —_ —_ —_

JUnTenbHBbIHA ¢ yBIaKHEHHEM 1,00 0,50 0,20 0,40 — —_ —_ —_ —_ —_

Yot KpaTkoBpeMeHHBII 1,00 1,00 1,00 0,90 0,80 — — — — —

JltuTenbHbIH 1,00 1,00 1,00 0,90 0,65 — — — — —

3

Yt KpaTkoBpeMeHHEII 1,00 0,80 0,75 0,65 0,50 — — — — —

JlnmurenpHBIH 1,00 0,80 0,75 0,60 0,35 — — — — —

Bo KpatkoBpeMeHHBIH U AIUTENBHBIN 1,00 1,00 0,90 0,80 0,60 —_ —_ —_ —_ —_
Yot KparkoBpeMeHHBII 1,00 1,00 1,00 1,10 1,00 0,90 0,60 0,30 0,20 0,10

4—11, 23,24 JnurenbHbIi 1,00 1,00 1,00 1,00 0,70 0,40 0,20 0,06 0,01 —

Yu KparkoBpeMeHHBII 1,00 0,85 0,80 0,65 0,60 0,50 0,40 0,20 —_ —

JITuTenbHbIH 1,00 0,85 0,80 0,65 0,40 0,20 0,06 —_ — —_
Bo KpaTkoBpeMeHHBIH U JUTUTENbHBIN 1,00 1,00 1,00 0,90 0,75 0,50 0,32 0,22 0,18 0,15

Yot KpatkoBpeMeHHBIIH 1,00 1,00 1,10 1,20 1,20 1,00 0,75 0,40 0,20 —




JItuTe bHbIIH 1,00 0,80 0,80 0,55 0,35 0,15 0,05 0,01 — —
12—15, 17, 29, 30
Tit KparxoBpemenHbIit 1,00 0,95 0,95 0,80 0,70 0,55 0,45 0,15 —_ —_
JITuTe b HbIIH 1,00 0,70 0,70 0,45 0,25 0,06 —_ —_ — —
Bo KpaTkoBpeMEHHBIH U JUTUTEIbHBIN 1,00 1,10 1,10 1,10 1,00 0,70 0,30 0,10 0,05 —_
Yot KparkoBpeMeHHBII 1,00 1,00 1,00 1,00 1,00 0,95 0,85 0,65 0,50 0,35
JlnTenbHbII 1,00 0,90 0,90 0,80 0,50 0,25 0,07 0,02 0,01 —
16, 18
Tu KparkoBpeMeHHBbIi 1,00 0,95 0,95 0,80 0,70 0,55 0,45 0,35 —_ —_
JlnMTenbHbIi 1,00 0,80 0,80 0,70 0,40 0,12 0,02 — — —
Bo KpartkoBpeMeHHBII U JUTUTENbHBIN 1,00 1,10 1,10 1,10 1,10 1,00 0,70 0,35 0,27 0,20
Yot KpatkoBpeMeHHBIiH 1,00 0,90 0,80 0,70 0,55 0,45 0,35 0,30 0,25 0,20
JMTenbHbIi 1,00 0,90 0,80 0,70 0,50 0,25 0,10 0,05 0,02 —
19, 20, 21
Yt KpaTkoBpeMeHHBII 1,00 0,65 0,55 0,50 0,45 0,35 0,25 0,10 —_ —_
JurenbHbINH 1,00 0,65 0,55 0,50 0,30 0,12 0,02 —_ — —
Bo KpaTkoBpeMeHHBIH U ATUTEIbHBIH 1,00 0,90 0,85 0,70 0,55 0,40 0,33 0,30 0,27 0,20

ITpumeuanns: 1. [Ipu pacyere Ha AJIMUTENbHBIH HArPeB HECYIIMX KOHCTPYKIHMH, CPOK CIIyXObI KOTOPBIX HE NpPEBBILNIACT 5 JieT, KO3QQULHUEHT Y, ciexyeT yBenuuuTh Ha 15 %, HO OH He
JIOJDKEH MPEBBIIATh BEJTMIHHBI Y IIPH pacdeTe Ha KPaTKOBPEMEHHBIH Harpes.

2. J1nst KOHCTPYKLHMH, KOTOPBIE BO BPEMsl SKCILTyaTallMK TT0JBEPratoTCs LIUKINYECKOMY HarpeBy, KO3(QQUIHEHTSI Yy 1 By caeayeT cHU3UTh Ha 15 % u koadduiment vy — Ha 20 %.

3. KoaphpuumeHTs! Yy, it U Pp 19 IPOMEIKYTOUHBIX 3HAUCHUH TEMIEPATYP ONPEACIIIIOTCS HHTEPIIOISILIUCH.




2.7. HavanpHblid MOIYJb YIIPYTOCTH OCTOHA TMPH CXKATHUH M PACTSIKCHHU
Ey, mpuanMatoT 1o Tabm. 11.

Kosddurment Py, yuuTHIBAIONMHA  CHIDKCHHE MOJIYJSI YIPYTOCTH
OOBIYHOTO H KAPOCTOMKOr0 OCTOHOB IPH HArpeBe, CleAyeT IPHHUMATH I10
tabin. 10 B 3aBUCUMOCTH OT TeMIepaTypbl OETOHA.

2.8. Koaddumuenr ympyroctn v, XapaKTepU3YIOUIMH  yIpyro-
IUIACTUYECKOE COCTOSTHHE CKATOr0 OETOHA, IIPU ONpeIeIeHHH IPUBEICHHOTO
ceueHust OETOHA, a TAaKXKe IPH pacueTe CBOJOB U KYIOJIOB U3 KapOCTOHKOTO
OeToHa TPWHUMAIOT MO TaOiu. 12 B 3aBUCHMOCTH OT TEMIIEPaTyphl H
JUTUTENILHOCTH €B BO3JIEHCTBHSI.

Koappunuent ynpyrocta V, XapakTepu3yOIIHUH yNpyro-TilacTHIecKoe
COCTOsIHME OETOHa CXKaToW 30HBI MpU pacyere AedopManuii U 3aKiIagHBIX
neraned, — no Tabnu. 13 B 3aBUCUMOCTH OT TEMIIEPATYPbl U JAJIUTEILHOCTH
ee BO3ACUCTBUS.



Tabimna 11

Howmepa coctaBos
6erona 1o tabm. 9

HavanbHbie MOIYJIN yIPpyrocTu GeToHa TIpU CKaTUU U PACTAXKCHUN IPUHUMAKOT PaBHBIMU Eb . 103

IpH KJj1acce GeToHa 110 MPOYHOCTH HA CKaTHE

Bl B1,5 B2 B2,5 B3,5 B5 B7,5 B10 B12,5 B15 B20 B25 B30 B35 B40 B45 B50
1—-3,6,7,13,20, 21 — — — 85 95 130 16.0 19.0 210 230 27,0 30.0 325 345 36 375 39
€CTECTBEHHOI'O TBEPICHHUS 86,5 96,9 133 163 194 214 235 275 306 331 352 367 382 398
1-3,6,7,20,21 — — — 8.0 85 115 145 16.0 19.0 205 24,0 27,0 29,0 31.0 325 34,0 35,0
MOABEPTHYTOTO TEILIOBOM 82 86,7 117 148 163 194 209 245 275 296 316 332 347 357
00paboTke mpu

aTMOC()epPHOM JaBIICHUU

31, 32* 37 4,0 43 45 50 — — — — — — — — — — — —
38 40,8 44,0 45,9 51,0
25, 27,32, 34, 35, 37** 4.2 45 48 5.0 55 6,3 — — — — — — — — — — —
43,0 459 49,0 51,0 56,1 64,2
22,24, 26, 28, 30, 43 4.6 49 55 6.1 6.9 79 87 — — — — — — — — —
32, 33, 36*** 44,0 47,0 49,7 56,1 62,3 70,7 81,1 88,7
24, 30%*** — — 58 6.5 72 8.2 94 103 — — — — — — — — —
59 66,3 73,4 83,8 95,4 100,5
23,29 — — 73 8.0 9.0 10.0 115 125 132 140 — — — — — — —
75 81,6 91,8 102 117 127 135 143
4,89 — — 8.0 86 98 112 13,0 140 147 155 — — — — — — —
81,6 88 100 114 133 143 150 158
5,10—12, 14—19 — — 10,0 105 115 13,0 145 16.0 17,0 18,0 195 21,0 22,0 23,0 — — —
102 107 118 133 148 163 173 184 199 214 224 235




Ipumeuanue. Hax geproit ykasamst 3uauenus B MIIa, a o gepToit — Kre/cm?,
* D900; ** D1000; *** D1100; **** D1200 — 1400.

Tab6nuna 12
Howmepa cocraBos Kosdpdunuenr ynpyroctu V OGBIYHOIO U ’KapOCTONKOro GETOHOB TIpH TeMIiepaType betona, °C
6eToHa 110 TabII. 9 Pacuer na Harpes
50 70 100 200 300 600 700 900 1000
1—3 KpaTtkoBpeMeHHbII 0,85 0,65 0,70 0.70 0,65 — —_ —_ —_
JlrenbHbIN 0,30 0,25 0,25 0,25 0,20
6,10, 11, 24 JnmutensHbIiH 0.85 0.80 0.80 0.75 0,70 0,53 0.32 0,15 0,05
0,28 0,24 0,24 0,22 0,21 0,07 0,03 0,01 —
4,5,7,8,9,23 KparkoBpemeHHBII 0,80 0,70 0,80 0.70 0,65 0,50 — — —
JliTenbHbIN 0,26 0,22 0,22 0,21 0,20 0,06
12 — 18, 29, 30 KpartkoBpeMeHHbII 0,70 0,70 0,70 0,65 0,50 0,35 0,30 0,10 —
JUIHTENbHBIH 0,24 0,20 0,20 0,20 0,06 0,02 —_ —
19—21 KparkoBpemeHHBlit 0,85 0,80 0.75 0,60 0,55 045 0.35 0.20 0.15
JlnuTensHbIi 0,35 0,30 0,27 0,25 0,23 0,03 0,02 0,01 —

Ipumeuanus: 1. Han yeproii npuBEIeH K02 UIHEHT YIPYTrOCTH V OGBIYHOIO H XKAPOCTOMKOr0 GETOHOB I KPATKOBPEMEHHOTO HAIPEBA, MOJ| YePTOil — JUIs JIMTEILHOIO Harpesa.

2. B TaGuuie JaHbl 3HAUCHHS V IS KpaTKOBPEMEHHOTO HArpeBa MpH MObeMe TeMIepaTyphl Ha 10 °C/u u 6onee. Ilpu nogpeme Temmeparypsl MeHee dyeM Ha 10 °C/a 3HaueHHs V=a-
0,075 (a — b) (10 — v), re @ u b — 3HaueHus Ko>(dUIIEHTa V NPH KPATKOBPEMEHHOM H ITHTEIHHOM HAIPEBE; V — CKOPOCTh OIbeMa TemrepaTypsl, °C/u.

3. Ko (pUIHeHT V 15 IPOMEKYTOUHBIX 3HAUCHHH TEMIIEPATYD ONPEIENACTCS 10 HHTEPIIOISIIHHL.

4. Tlpu nmutensHOM Harpese 50 — 200 °C i cpeHeii OTHOCHTETBHOM BIAKHOCTH BO3MyXa 10 40 % 3HaueHue kodxdumuenta v = 0,2,

5. IIpu anauTensHOM HarpeBe U yBlakHeHuH OeToHa cocTaBoB Ne 1 — 3 3HavyeHus kosdduienra v ymHoOXkaroT Ha 0,5.

6. IIpu 1ByXOCHOM HAINPSKEHHOM COCTOSIHMM 3HAaueHHe Kod(pdHIMEHTa V yMHOXaeTcs Ha 1,2, HO OHO He J0JDKHO npesbimats 0,85.



7. Ilpu HaNMU4YKMK B 3JIEMEHTE CxKaToi apmartypsl ¢ i > 0,7 % 3nayeHue koaduimenta v ymHoxkaercs Ha (1 — 0,11 p’), Ho mpuHMMaeTcs He MeHee 0,5.

Tabmuma 13
Homepa cocraBos Kosdduumenr v npu temneparypa Gerona, °C
GeroHa 1o Tab. 9 Pacuer Ha HarpeB
50 70 100 200 300 500 700 900
1—3 KparkoBpemeHHbIH 0,45 0,40 0,45 0,45 0,35 — — —
JnurenpHBIH 0,15 0,15 0,15 0,15 0,10
4—11,23,24 KparxoBpemennsiit 0,45 043 0,43 0,40 0,37 0,28 0,20 0,10
JIMTenbHbIN 0,15 0,15 0,15 0,10 0,09 0,07 0,05 0,04
12 — 18, 29, 30 KpatxoBpemennsiit 0,45 0,43 0,38 0,35 0,28 0,20 0,17 0,07
JTuTebHbIH 0,13 0,13 0,13 0,10 0,03 0,02 —_ —_
19—21 KpatkoBpemeHHBIH 045 043 0,40 033 0,30 0.25 0,20 0,15
JlirenbHbIN 0,15 0,15 0,13 0,13 0,10 0,03 0,03 0,02

Ipumewanus: 1. Han yeproii npuBeneH ko3 QUIMEHT V st KpaTKOBPEMEHHOT'O HAarpeBa, MO YepTOi — JUIsl JUIMTEIBHOTO Harpesa.
2. B Tabnuie 1aHbl 3HaUCHHS V U1 KPATKOBPEMEHHOT'0 Harpesa Ipu noaseme temueparypst Ha 10 °C/u u 6oinee. ITpu nogseme temmneparypsl Menee yeM Ha 10 °C/u 3Hauenue v = a — 0,075
(a—Db) (10 — v); tme a u b — 3navenns koadduImeHTa V IpH KPAaTKOBPEMEHHOM U [ITHTEIBHOM HarpeBe; V — CKOPOCTh MOAbeMa Temieparypsl, *C/d.

3. KoaummenT v U1 mpoMexyTOTHBIX 3HAUSHUH TEMIIEPATyp ONPEAENIISTCS M0 HHTEPITOIISIIUH.

4. Tpu mmurensaom Harpee 50 — 200 °C u cpenHeit OTHOCHTENBHOMN BIaXHOCTH Bo3ayxa 10 40 % 3Hauenue kodddummenta v = 0,1.
5. Ilpu AnuTeIbHOM HarpeBe U yBiIaxkHeHHuH 0eTtoHa coctaBoB Ne 1 — 3 3Hauenust koadduimenra V ymHoxarot Ha 0,5.




2.9. Koahdunment nuneitHoi TemriepaTypHoi aedopmanuy 6ETOHA Oy B
3aBUCHMOCTH OT TEMIIEPATYpPhl H CKOPOCTH IObEMa TEMIICPATYPHI CIIEIyeT
npuHuMate 1o Tabm. 14. KoadduuueHT o onpepeneH ¢ yuyeToMm
TEMIIEpaTypHOH ycaaky OeToHa IpPH KPaTKOBPEMEHHOM M JJIMTEILHOM €Tro
Harpese. [Ipy HEOOXOOMMOCTH ONpeleNeHHs TeMIIEPaTyPHOro pacIupeH s
OcTroHa  TpH  TOBTOPHOM  BO3ACHCTBUM  TEMIEpaTypbl  IOCie
KpaTKOBPEMEHHOT'O WM JIIUTEIBEHOTO HarpeBa K KO3((GHLUUEHTY JTMHEHHOMH
TEeMIIepaTypHOU JedopManuu oy ciaeayeT IpudaBUTh aOCOIOTHOE 3HAUCHHE
ko3 PHIIIeHTa TEMIIEpaTypHOH ycaJku OETOHa Ogs COOTBETCTBEHHO MJIS
KpaTKOBPEMEHHOTO MJIH JJIUTEIBHOTO HarpeBa.

Koadpunuent remneparypHoii ycaaku OETOHA Clcs MPUHUMAIOT 110 TaOI.
15.



Tabimna 14

Homepa cocraBoB Kos(duument mureiinoii TemnepartypHoii aedopmarmu 6eTona oy - 107 - rpax ™ mpu Temmepartype, °C
6erona o Tabi. 9 Pacuer He HarpeB
50 100 200 300 500 700 900 1100
1 KpaTtkoBpeMeHHbIIt 10,0 10,0 95 9,0 — — — —
JITATEeTbHBIH 4,0 45 7,2 75
2,6 KpaTtkoBpeMeHHbII 9,0 9,0 8,0 7.0 6,0 50 — —
JInuTenbHbII 3,0 3,5 5,7 55 —_ —_
3,7 KpaTtkoBpeMeHHbIi 85 85 75 7.0 55 45 4,0 3.0
JnuTenbHbII 2,5 3,0 52 55 —_ —_ —_ —_
8 KparkoBpemeHHBIi 9.0 9,0 8.0 7.0 6.0 6.0 —_ —_
JlrenbHbIN 2,0 3,0 54 53 5,0 50
4,5,9—11, 23,24,25 KpartkoBpeMeHHbI 85 8.5 75 7.0 55 45 4,0 3.0
JluTebHbIN 15 2,5 49 53 45 3,5 3,1 2,0
12 — 18, 27, 29, 30 KpaTtkoBpeMeHHbII 50 50 55 6,0 7.0 6,5 6,0 50
JliTenbHbIN —4,0 0 3,0 43 6,0 58 54 45
19—21 KpartkoBpeMeHHbI 8,0 8.0 7,0 6.5 55 45 4,0 35
JUIATebHBIH 3,0 45 53 52 47 3,6 3,1 2,6
22 KpartkoBpemeHHBII 40 40 35 3.0 20 10 — —
JUATenbHbIH -3,0 0 15 15 1,0 0
26 KpartkoBpemeHHBII 43 43 38 33 32 24 16 0,8
JlmuTenpHBIN -0,7 0,3 1,8 2,0 2,2 1,4 0,6 -0,7
28 KpaTkoBpeMeHHbIit 50 50 55 50 7,0 6,8 6,6 —
JUTATeTbHBIH —4,0 0 3,1 3,3 6,0 6,1 59




31, 32 KpatkoBpemeHHBII 12 12 13 10 =12 0,7 0.8 —
JUATeTbHBIH -7,8 -3,8 -1,1 0,7 -0,2 0 0,1
33 KpaTtkoBpeMeHHbIi =30 =30 =35 —-4.5 =30 -2.8 =35 4.7
JIATeTbHbIH -8,0 —6,5 -5,3 -5,8 —-45 =3,7 —-4.,5 -5,7
34,35 KpaTkoBpeMeHHbIit 55 55 45 3.3 3.2 24 16 0.8
JIATenbHBIH 0,5 2,5 15 2,0 2,6 15 0,6 -0,2
36, 37 KparkoBpemeHHBbIi 2,0 2,0 15 10 0,6 04 =37 -8,6
JlurensHbIN -3,0 -1,5 -0,8 -0,7 -1,2 -0,5 —-4,6 -9,5

Hpumeuanms: 1. Hax ueproii npuBeen kodhHIMEHT TMHEHHON TeMIepaTypHOii fehopMarimi 6eToHa ouy - 107 - rpax * Ams KpaTKOBPEMEHHOTO HATpEBa, IO YePTOH — ISl JTHTEIHHOTO
Harpesa.

2. 3nauenue K03 pUIHEHTa oty U KPaTKOBPEMEHHOTO HarpeBa JaHo mpu noabeme temneparypsl Ha 10 —C/4 u Gonee. [t KpaTKOBpEMEHHOTO HarpeBa Ipy MOIbeMe TeMIIepaTypbl MEHee
4yeMm Ha 10 —C/u otT 3HaueHus oy ciexyer otHsaTh 0,075 (@ — b) (10 — V), roe @ u b 3HaueHust KOA)GHUIMEHTOB Oy TIPH KPATKOBPEMEHHOM M JUIMTEIFHOM HarpeBe; V — CKOPOCTh T0JbeMa
Temmepatypsi, °C/d.

3. KoadduuueHT oupy 47151 TPOMEKYTOUHBIX 3HAUEHHH TEMIIEpaTyphl ONpeIesseTcs] HHTEPHOJISLUCH.

4. Tns 6etoHoB coctaBa Ne 1 ¢ kapOOHATHEIM IIeOHEM (JTOJIOMUT, H3BECTHSK) KOO(D(MHUIUEHT oy yBeTHIMBaeTcs Ha 1 - 107 rpax ™.

Tabmnuma 15
Homepa cocraBoB Kos(duimenT TemeparypHoii ycaaku 6eToHa — digs - 107° - rpag " npu temmnepatype, °C
6eroHa 1o Tabi. 9 Pacuer Ha HarpeB
50 100 200 300 500 700 900 1100

1—4 KpartkoBpeMeHHbI 0.0 0,0 0.7 10 — — — —
JUIATenbHbIH 6,0 55 3,0 2,5

5—11, 23,24,26 KpartkoBpemMeHHBII 0.0 05 09 11 15 14 2.3 3.2

JlmuTenpHbINA 7,0 6,5 3,5 2,8 2,5 2,4 3,2 4,2

12 — 18, 27, 29, 30 KpaTkoBpeMeHHbIIt 2,0 3.0 25 2,0 13 10 0.8 0,7




JlmurensHbIN 11,0 8,0 5,0 3,7 2,3 1,7 14 1,2
19—21 KpartkoBpemeHHBII 05 2,0 15 13 14 16 2,1 2,3
JIATenbHbII 55 55 3,2 2,6 2,2 2,5 3,0 3,2
22 KpaTkoBpeMeHHbIit 4,0 50 4,7 4,2 3.7 3,6 — —
JIATeTbHBIH 11,0 9,0 6,7 5,7 47 4,6
26 KpaTkoBpeMeHHbIit 6,6 7.6 71 71 55 4,3 50 6,0
JIATenbHbII 11,6 11,6 9,1 8,4 6,5 53 6,0 7,0
28 KpaTtkoBpeMeHHbII 4,0 50 4,6 4.1 13 12 10 —
JnuTenbHbII 13,0 10,0 7,0 5,8 2,3 1,9 1,7
31,32 KpaTtkoBpeMeHHbII 3.0 4,0 3,6 3.1 0.3 0,2 0,0 —
JlnuTenbHbIi 12,0 9,0 6,0 4.8 1,3 0,9 0,7
33 Kpatkospevenmbiii 105 120 115 113 107 9.9 104 107
JlTenbHbIN 15,5 15,5 13,3 12,6 12,2 10,8 11,4 11,7
34,35 KparkoBpemeHHBIit 6.3 7.8 73 71 55 43 50 52
JluTebHbIN 11,3 10,8 10,3 8,4 6,1 52 6,0 6,2
36, 37 KpaTtkoBpeMeHHbII 17 3.2 3.0 4.8 50 51 93 143
JUIHTEeTbHBIH 6,7 6,7 53 51 6,8 6,0 10,2 15,2

pumeuanns: 1. Hax ueproii mpuBeieH ko3 GHIMEHT TEMITEpaTypHOi YCa ki 6ETOHa ocs- 107° - Tpaj 11 KpaTKOBPEMEHHOTO Harpera, Mojl YepTOH — JUIs JTHTEITBHOTO HarpeRa.

2. 3Havenue K0dQHHUIMEHTA Ol T KPATKOBPEMEHHOTO HarpeBa JaHo MpH moabeme Temieparypst Ha 10 °C/a u Gornee. J[ist KpaTKOBPEMEHHOTO HArpeBa MPH IOABEME TEMIIEPATyphl MEHEE
yem Ha 10 °C/u k 3HAUEHHIO O caenyer npudasuth 0,075 (b — a) (10 — v), rue a u b — 3HaueHust KO3QPUIHUEHTOB Ct¢s U KPATKOBPEMEHHOTO U JUTUTEIBHOIO HAIPEBa; V — CKOPOCTh T10JbeMa
temmeparypsi, °C.

3. Koo pUIHEHT oicg IU1s TPOMEKYTOUHBIX 3HAYEHUI TEMIIEPATYP ONpPENENAETCA HHTEPIIONAIHUEH.

4. 3nauenus K03 PuUIMEHTA Os TPUHUMAIOT CO 3HAKOM MHUHYC.




KoappunmeHt TemnepaTypHO# ycaaky OeToHa PHHST:

OpH KPAaTKOBPEMEHHOM HarpeBe Uit mogbema Temmeparypsl Ha 10 °C/a
1 Oosee;

IpH JUINTEIBHOM HAarpeBe — B 3aBUCHMOCTH OT BO3JEHCTBUSA
TeMIIepaTypbl BO BpeMs OKCILTyaTalHu.

2.10. Mapky o cpenHell TUIOTHOCTH OETOHA €CTECTBEHHOW BIIAKHOCTH
MpUHUMAIOT 10 Taba. 9. CpemHIO IIOTHOCTH OETOHA a CyXOM COCTOSIHUH
mpu ero Harpese Bbime 100 °C ymensimaior Ha 150 kre/m’.

CpenHIo0 WIOTHOCTD kene300erona (mpu | < 3 %) mpunumarot Ha 100
Krc/M° GOIIBIIIE CPeIHeil MIOTHOCTH COOTBETCTBYIOIIEr0 COCTOSHMS GETOHA.

2.11. TIpu pacuere xene300€TOHHBIX KOHCTPYKIUI Ha BBIHOCIUBOCTb, &
TaKkke 10 O00pa3oBaHMIO TPEIMH IPU MHOTOKPAaTHO MOBTOPSIIOIIEHCS
Harpy3Kke B YCJOBHAX Bo3ieicTBus Temreparyp Beime 50 °C pacueTHbIe
COMPOTHBIICHUS] OOBIYHOTO OETOHA JOJKHBI JOTIOJIHUTEIBHO YMHOXKATHCS Ha
KO3 GUIMEHT YCIOBHUI ero pabOTHI Ypt, MPHHUMAEMBIN 10 Tab:1. 16.

I[lpy npuMeHEHWUH IKapoCTOMKOro OeToHa B  KeJIe300€TOHHBIX
KOHCTPYKIMSIX, TO/IBEPTaIOIIUXCS BO3AEHCTBHIO BBICOKHX TEMIeparyp M
MHOTOKPAaTHO IIOBTOPSIIOLIEHCS Harpy3Kd, pacyeTHbIe CONPOTHBICHHS
OeTOHa JOJDKHBI OBITH CIIEIMAIBLHO 00OCHOBAHEI.

Tabauma 16
Koaddumuent ycaoBuii paboTs 00BIYHOT0 OSTOHA Ypit
Temmeparypa [IPH MHOTOKPATHO TIOBTOPSIOIICHCS HATPY3KE
6erona, °C
6e3 yBIaKHCHUH C NIEPEMEHHBIM YBJIKHEHUEM

W BBICBIXaHUEM

50 0,8 0,7
70 06 05
90 0,4 0,3
110 0,3 0,2

HpI/IMe'-IaHI/Ie. Benuunabt Yot AL TIPOMEXKYTOUYHBIX 3HAYCHHI TeMIepaTyp
OMPEACIIAIOTCA 10 UHTCPIOJIAINHA.

APMATYPA

2.12. Jlns apMHpOBaHHS HKeNe300€TOHHBIX KOHCTPYKIHUi, paboTaloNmX
MPY BO3/ICHCTBHUU MOBBINICHHONW U BBICOKOW TeMITepaTyp, apMaTypa JOKHA
npuauMatkces mo CHull 2.03.01-84.

Jnst xkene300€TOHHBIX KOHCTPYKLHUH M3 KapOCTOMKOro OeroHa mpHU
Harpese apmatypbl Bbimie 400 °C pexkoMeHAyeTcs TMpeayCMaTpHBAThH
CTEP)KHEBYIO apMaTypy H IIPOKAT U3:

nerupoBanHoil cramu Mapku 30XM mo 'OCT 4543-71;

KOPPO3HOHHO-CTOMKHUX, YKaPOCTOWKUX M HKAapOMPOUYHBIX CTaleld Mapok
12X13, 20X13, 08X17T, 12X18H9T, 20X23H18 u 45X14H14B2M mno
['OCT 5632-72 u I'OCT 5949-75.

[IpenenbHO JONMYCTUMYIO TEMIIEpaTypy HpPUMEHECHHS apMaTypbl H
[IpOKaTa B KEJIEe300€TOHHBIX KOHCTPYKLMAX CIEAyeT HNPUHHUMAThH IO TadIl.
17.

Tabmuma 17



TpexensHo nomycTuMas Temmeparypa, °C,
IpHMEHEHHs apMaTyphl H IIpOKaTa,
YCTaHOBJICHHBIX B XKeJIe300€TOHHBIX
Buz 1 kiacc apMatypsl, KOHCTPYKIIHSIX
MapKH CTaJId U IpoKaTa
110 pacdery 10 KOHCTPYKTHBHBIM
COOOpaKEHHIM
Crep)kHeBas apMaTypa KJaccoB:
A-lu A-ll 400 450
A-111; Ar-111, A-ll1B, A-1V, AT-1V, A-V, AT-V, 450 500
A-VI, Ar-VI
HEHanpsraeMas 450 —
Harmpsraemas 250 —
IpoBonoyHast apMaTypa KIacCoB:
Bp-I 400 450
B-Il, Bp-Il, K-7, K-19 150 —
B-l — 450
Ipokat u3 cranu mapok BCr3kn2, BCr3I'ncs, 400 450
BCr3cnS u BCr3nco
CrepxkHeBasi apMarypa M IpOKAaT M3 CTaid
MapoK:
30XM, 12X13 n 20X13 500 700
20X23H18 550 1000
12X18HI9T u 45X14H14B2M u 08X17T 600 800

IMpumewanms: 1. Ilpm D[UKIMYECKOM HArpeBe MPENeNbHO — JOIyCTHMAs
TeMIepaTypa MPUMEHEHHUs HalpsraeMoil apMaTypbl A0JDKHA npuHEMathes Ha 50 °C
HIDKE YKa3aHHOW B TabiuIIe.

2. Tlpu MHOTOKpAaTHO MOBTOPSIOIIEHCS HArpy3Ke MPEIeNbHO IOMyCTHMAst
TeMIepaTypa IPUMEHEHHs HAmpsIraeMoii apMatypsl He qoynkaa npesbinrats 100 °C u
HeHamnpsiraemoit — 200 °C.

3. Tlpu HarpeBe mpoBoJioku KinaccoB B-l1 u Bp-l Beime 250 °C pacyerHbie
COIIPOTHUBIICHHUS CIeIyeT NMPUHMMATh Kak Juisi apMarypbl kiacca A-l mo CHull
2.03.01-84.

PACUYETHBIE XAPAKTEPUCTUKHU APMATYPBI

2.13. PacueTHble CONpPOTHBICHWUS OCHOBHBIX BHIIOB CTEP)KHEBOW W
IPOBOJIOYHOM apMaTypbl Il IPEAEIbHBIX COCTOSHUH IIEPBOM U BTOPOH
rPyNI B 3aBUCUMOCTH OT BHJA U Kjiacca apMmarypsl npuHuMaroT no CHull
2.03.01-84.

PacyeTHble CONPOTUBIICHUSI apMaTypbl 0 >KAPOCTOMKOW cTamu i
MpeeNbHBIX COCTOSHUN MepBOW W BTOPOI TPYINIT TPUHUMAIOT 110 Tabn. 18 n
19, KoTOpBIE OIPEENeHBI IIyTeM JICJICHUS] COOTBETCTBYIOIIMX HOPMATHBHBIX
CONPOTHBICHUH Ha KOIPPHUUIMEHT HAASKHOCTH 1O apMarype Ys,
MPUHUMAEMBIH JUTS TIPEACTBHBIX COCTOSHAHN 110 TPyIIHaM:

epBas .......... 1,3
BTOPAA .......... 1,0
PacueTHOoe compoTHBICHHE apMaTypsl B COOTBETCTBYIOIIUX CIIydasix

cJeIyeT YMHOXKaTh Ha KOA(QQUIUEHT yciIoBHi paboTsl apmarypsl mo CHull
2.03.01-84.



[pu pacyere 351eMEHTOB KOHCTPYKIMH, IpeIHA3HAUYSHHBIX I paOOTHI B
YCIIOBUSIX BO3JIWCTBHS MOBBIMIEHHBIX U BBICOKMX TEMIIEPaTyp, pacueTHbIC
COIIPOTHUBIICHUSI apMaTypbl HEOOXOOMMO JOMOJHUTENBHO YMHOXATb Ha
ko3 upeHT ycnoBuil paboThl apMaTyphl Ye, IPHHUMaeMblid 1o Tadn. 20 B
3aBHCUMOCTH OT BEJIWYHMHBI TEMIIEPATyphl apMaTypbl M JUTUTEIEHOCTH €€

HarpeBa.

Tab6muma 18

HopMaTuBHBIE CONPOTUBICHUS

Monyns ynpyrocta

ApMmatypa U IpoKaT pacTsbKeHHIo Rg, M pacyeTHbIe IPHHEMAIOT

M3 CTaJIM MapKH CONPOTHBIICHUS PACTSKCHHIO IS pasubM E - 10* MITa

MIpeAeIbHBIX COCTOSIHUI BTOPOH TPYTIIBI (xre/ev?)

Rs.ser» MITa (KFC/CMZ)

30XM 590 (6000) 21 (210)

12X13 410 (4200) 22 (220)

20X13 440 (4500) 22 (220)

20X23H18 195 (2000) 20 (200)

12X18HI9T n 08X17T 195 (2000) 20 (200)

45X14H14B2M 315 (3200) 20 (200)

Tabmmma 19

PacueTnbie CONPOTUBIICHUS apMaTyphl UI TIPEACIBHBIX COCTOSTHUH

nepBoit rpymmsr, MITa (kre/cm?)

PACTSKCHHIO

ApmaTtypa 1 poKar u3 MIOTIEPEeYHON CKaTHIO Ry

CTaJIH MapKH MIPOTOIBLHOH (XOMYTOB M OTOTHYTBIX

Rs CTepXkKHEH) Ryy

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 n 08X17T 150 (1550) 120 (1250) 150 (1550)
45X14H14B2M 245 (2500) 195 (2000) 245 (2500)




Ta6imna 20

KoadpurmenTs! ycnoBuii paboTsl apMaTypsl s, TMHEHHOTO TeMIIEPaTypHOTO PaCLINPEHHS
Bun u xnacc apmatypsl, Koapduruent Pacyer na Harpes apMaTyphl O UPs IPU TeMrepaType ee Harpesa, °C
MapKH 5KapoCTOMKOM
apMaTypsbl M IIpoKaTa 50 — 100 200 300 400 450 500 550 600
A-l, A-ll, BCt3kn2, KparkoBpeMeHHBIH 1,00 0,95 0,90 0,85 0,75 0,60 0,45 0,30
BCr3I'nc5, BCr3cnb, JnrenbHbIi 1,00 0,85 0,65 0,35 0,15 — — —
BCr3mc6
Bp-I st KpaTkoBpeMeHHBII 1,00 0,90 0,85 0,60 0,45 0,25 0,12 0,05
JnurenbHbIi 1,00 0,80 0,60 0,30 0,10 —_ —_ —_
B-Il, Bp-ll, K-7, K-19 KpaTkoBpeMeHHBIi 1,00 0,85 0,70 0,50 0,35 0,25 0,15 0,10
JirenbHbIN 1,00 0,75 0,55 0,25 0,05 — — —
A-l, A-11, Bp-I, B-Il, Bp-Il, st KparkoBpeMeHHBII 11,5 12,5 13,0 13,5 13,6 13,7 13,8 13,9
K-7,K-19, BCr3cn2, M JUTATCIIbHBIN
BCr3I'nc5, BCr3cn?,
BCr3mcb
A-l11, A-llIB, A-IV, A-v KparkoBpeMeHHBII 1,00 1,00 0,95 0,85 0,75 0,60 0,40 0,30
JnurtenbHbIi 1,00 0,90 0,75 0,40 0,20 — — —
Ar-111, At-1V, Ar-V Yt KparxoBpemeHHbIH 1,00 1,00 0,90 0,80 0,65 0,45 0,30 0,20
JlnurenpHBIH 1,00 0,85 0,70 0,35 0,15 —_ —_ —_
A-VI KpartkoBpeMeHHBII 1,00 0,85 0,75 0,65 0,55 0,45 0,30 0,20
JITuTe b HbIIH 1,00 0,80 0,65 0,30 0,10 —_ —_ —_
At1-VI KparkoBpeMeHHBII 1,00 0,95 0,85 0,75 0,50 0,35 0,22 0,10
JITuTebHbIIH 1,00 0,85 0,70 0,35 0,10 —_ —_ —_
A-l11, A-1l1B, A-1V, A-V, Olst KpatkoBpeMeHHBIiH 12,0 13,0 13,5 14,0 14,2 14,4 14,6 14,8




A-VI, At-111, AT-1V,

M JUTUTEIIbHBIA

At1-V, At-VI
Yt KparkoBpeMeHHBII 1,00 0,90 0,85 0,78 0,76 0,74 0,72 0,70
JUtATeTbHBII 1,00 0,85 0,80 0,25 0,15 0,08 —_ —_
30XM
st KpartkoBpeMeHHBII 9,5 10,2 10,7 11,2 115 11,8 12,1 12,4
W JUIATENLHBIA
Yt KpartkoBpeMeHHBII 1,00 0,95 0,86 0,80 0,73 0,65 0,53 0,40
JInuTenbHbIi 1,00 0,93 0,83 0,70 0,45 0,13 —_ —_
12X13,20X13
Clst KparkoBpeMeHHBbII 12,0 12,6 13,3 14,0 14,3 14,7 15,0 15,3
W JUTUTEITbHBIA
Vst KpartkoBpemeHHbII 1,00 0,97 0,95 0,92 0,88 0,85 0,81 0,75
JlmarenbHbINH 1,00 0,97 0,93 0,77 0,50 0,30 0,18 0,08
20X23H18
st KpatkoBpeMeHHBII 10,3 11,3 12,4 13,6 14,1 14,7 15,2 5.7
U JUIUTENIbHBIN
Yt KpaTkoBpeMeHHBIi 1,00 0,72 0,65 0,62 0,58 0,60 0,57 0,56
JlmurenbHbINH 1,00 0,72 0,65 0,60 0,58 0,55 0,50 0,40
12X18HIT,
08X17T
Clst KpatkoBpemMeHHBIH 10,5 11,1 11,4 11,6 11,8 12,0 12,2 12,4
M JUTATEIIbHBIN
Yt KpaTkoBpeMeHHEBII 1,00 0,86 0,78 0,72 0,68 0,64 0,60 0,56
JlmurenbHbIN 1,00 0,86 0,78 0,70 0,63 0,55 0,43 0,30
45X14H14B2M
Olst KparkoBpemeHHbIH 10,5 11,1 11,4 11,6 11,8 12,0 12,2 12,4
M JUTUTEIIbHBIA
A-l, A-ll, A-NIL, A-1V, A-V, Bs KparkoBpeMeHHBII 1,00 0,90 0,88 0,83 0,80 0,78 0,75 0,73




A-VI, Bp-1, Bp-Il, B-I, M JUTUTEIIbHBIA
K-7, K-19, BCr3kmn2,
BC13I'nich, BCr3cmb,
BCr3mc6, 30XM, 12X13,
20X13, 20X23H18,
12X18H9T, 08X17T,

45X14H14B2M
Art-111, Ar-lllB, Bs KparkoBpeMeHHBII 1,00 0,96 0,92 0,85 0,78 0,71 0,55 0,40
A1V, A1-V W JUTUTEJIBHBIN

Hpumeuanns: 1. Koo dHumenT IMHEHHOr0 TeMITepaTypHOTo PaciIHPeHHs apMaTypEl PABEH YHCIOBOMY 3HAYCHHIO, YMHOKeHHOMY Ha 107° rpax .

2. Tlpu pacueTe Ha JUTMTENLHBIN HATPEB HECYIMX KOHCTPYKIMMH, CPOK CITY’KOBI KOTOPHIM HE TIPEBEINIAET 5 JieT, Kod3pduuueHt vy cnemxyer yBenmuauts Ha 20 %, IpU 3TOM €ro 3HAYEHHE
TIOJDKHO OBITH HE OoJiee, 4eM MPU KPaTKOBPEMEHHOM HarpeBe.

3. KoahpuumeHTs! vy, ctg U Bs [UIs IPOMEKYTOUHBIX 3HAYCHHI TEMIIEPATYP ONPEICISIOTCS 10 HHTEPIOJISILUH.




2.14. Mopyns ympyroctd apMmaTypbl Es IS OCHOBHBIX BHIOB
CTEp)KHEBOW W ITPOBOJIOYHOM apMaTypsl npuaumaercs no CHull 2.03.01-84
W JUIs1 apMaTyphbl U IpOKaTa M3 JKapoCTOWKOH cTamu — 1o Tabmn. 18. Koag-
(unueHt P, yIUTHIBAIOIMA CHIDKCHHE MOIYJS YIPYTOCTH apMaTypbl MpU
HarpeBe, JODKEH TNpUHMMAThcs 1o Tabn. 20 B 3aBUCHMMOCTH OT
TeMIIepaTypbl apMaTyphl U IPOKaTa.

2.15. KospduiuueHT JMHEHHOrO TEMIIEPATypHOTO  PACHIMPEHUS
apMaTyphbl Clg CIIEAyeT IPUHUMATSH 110 Tabu. 20.

B >xene300eTOHHBIX AJIEMEHTax, MMEIOIIUX TPEIINHBI B PACTSHYTOH 30HE
cedyeHHsI, KO3((UIMEHT TeMITepaTypHOTO pacIIUpEeHHs apMaTyphbl B OETOHE
Clstm OTIPEIEIISIIOT MO (hopMyJIe

astm:abtJr &stiabtﬁa’ (49)

rae Oy, O — KOIPHUIMEHTH, NpuHMUMaemble 1o Tadn. 14 u 20 B
3aBHCHMOCTH OT TEMIIEpaTyphl HarpeBa OeToHa Ha YPOBHE apMaTyphl U
HarpeBa apMaTyphbl;

P, — KOIPOUIMECHT, NMPUHUMAEMbId Mo Taba. 21 B 3aBHCUMOCTH OT
MPOIICHTA APMUPOBAHUS CEUCHUS MPOIOJILHOM PACTAHYTOH apMaTypoii/

Tabmuna 21
OrtHomenne MoMenTa M TIpu pacyeTe no Kosdduuuent @, 1npu npoleHTe apMUpOBaHHs
HpeJIeIbHOMY COCTOSIHUIO BTOPOM IPYIIIBI K CeuYeHHs POIOJIBHOM apMaTypoii
MOMEHTY M npu pacyeTe 1o NpeaeabHOMY
COCTOSIHHIO TIePBOM rpymmbl My 0,2 0,4 0,7 1,0 20u
M Gonee
1,0 0,90 0,95 1,00 1,00 1,00
0,7 0,75 0,90 0,95 1,00 1,00
05 0,55 0,80 0,90 0,95 1,00
0,2 0,20 0,55 0,70 0,80 0,95

[pumeuanne. KoahduuUeHT ¢, M1 IPOMEKYTOUHBIX 3HAYCHHH OTHOIICHUS
M, onpenensercs o MHTEPHOJISALIH.
M

2.16. Ilpu pacueTe Ha BBIHOCJIHMBOCTH JKEJIE300€TOHHBIX KOHCTPYKIIMH,
paboTaroIKX B YCIOBHAX BO3jekcTBHs Temmeparyp Beime 50 °C, cremyer
TOTIOJTHUTEIIBHO BBOAUTH KOI(PMHUIMEHT YCIOBHIA pabOTBI apMaTyphl Ysai,
IPUHUMAEMBII MIPH TEMIIEpaType HarpeBa apMatypsl, °C:

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

Jnst  TpOMEXYTOUHBIX 3HAYCHHWH TemIepaTyp KOA(QQHUIMEHT Ye3t
ONPEAENACTCS 110 UHTEPIIOIILIUH.

2.17. Tlpu pacuere KPUBH3HBI KEJIC300CTOHHBIX JIEMEHTOB HA y4acTKax
C TpCUIMHAMH B PACTSIHYTOW 30HC OCTOHa, pPabOTAONIMX B YCIOBHIX
BO3ICHCTBHUS BBICOKMX TeMIIepaTyp, HEOOXOIUMO YYHTHIBATH YIPYTO-
IUIACTUYECKHE CBOMCTBA apMaTypbl. KoadduireHT yrnpyrocta apMaTypsl Vs,
XapaKTepPU3YIOIUI yIpyro-miiacTHIeCKHe CBOHCTBA pacTSIHYTOH apMaTyphl,



cJIeyeT MPUHUMATS 110 TalI. 22 B 3aBUCHMOCTH OT TeMIIepaTyphl apMaTyphI
U JUIUTETIBHOCTH Harpesa.

Tabnuma 22
Temneparypa Koaddurment Vs mpu pacyere Ha Harpes
apmarypsl, °C
KpPaTKOBPEMEHHBIH JUIATETIBHBIH
50 — 200 1,0 1,0
300 0,9 0,6
400 0,7 03

[Ipumeuanne. Kosdduiment Vs I MPOMEXKYTOUHBIX 3HAUEHHH TEMIIEpaTyp
IPUHUMACTCS 110 MHTEPIIOJISALIHH.

3. PACUET JIEMEHTOB BETOHHBIX
M )KEJIEBOBETOHHBIX KOHCTPYKIIUI
IO NPEJAEJIbHBIM COCTOSIHUSIM
MEPBO# I'PYIIIbI

PACYET BETOHHBIX 3JIEMEHTOB IIO ITIPOYHOCTH

3.1. Pacuer mo NPOYHOCTH DIEMEHTOB OETOHHBIX KOHCTPYKILIUH,
IMOJIBEPTAIONINXCS BO3JCHCTBHIO TTOBBIIMIEHHBIX M BBICOKHX TEMIIEPATyp,
OJDKEH MPOU3BOJUTECS AN CEYSHUH, HOPMAJIBHBIX K MX MPOJONBHOH OCH,
nmo CHull 2.03.01-84 c y4eroM JOMONHUTENBHBIX TPEOOBAHMH HACTOSIIUX
HOPM M TIPaBHIL.

[lpu pacuere OETOHHBIX JJIEMEHTOB Ha JEHCTBUE CHKMMAIOIIEH CHIIBI
cIeoyeT YYHUTHIBATh AeopManuy OT HEPaBHOMEPHOI'O HarpeBa OeTOHa IO
BBICOTE CEUeHHs, ompejeiseMbie no ykazanusm nn. 1.27—1.31 u 4.16,
CYMMHpPYSI HX C 3KCHEHTPHUCUTETOM MNpOoJ0oibHON cwitbl. Eciu medopmarmn
OT HArpeBa yMEHBIIAOT HSKCHEHTPUCHTET MPOJOJIBHOW CHIBI, TO UX HE
YYUTBIBAIOT.

BHeHeHTpeHHO CIKAThIC 3JICMCHTDI

3.2.  Pacter BHEUEHTPEHHO  C)KaTbIX  OCTOHHBIX  DIJIEMEHTOB,
MMOJIBEPTalOLINXCSI PABHOMEPHOMY M HEPaBHOMEPHOMY HArpeBy MO BBICOTE
CeUeHHsI C TeMIIepaTypoil OeroHa Hambomee Harperoit rpamm mo 400 °C,
HEOOXOIMMO BBINONHATH U3 ycnoBust popmyner (12) CHull 2.03.01-84, B
KOTOPOM pacyeTHOE CONMPOTHBICHHE OeToHa Ry clenyeT JOMOIHUTENBHO
YMHOXKaTh Ha KOG (UIMEHT YCIOBHH pabOThI OETOHA Yy, NPUBEICHHBINH B
tabn. 10, B 3aBUCHMOCTH OT cpenHEel TemIeparypbl OeTOHA CXKaToW 30HBI
ceuenns1. Ko durment o mpuHIMarOT paBHbIM 1.

JIIst DIEeMEHTOB MPSAMOYTOJIBHOTO CEUCHHS IUIOIIAJb CEUCHHUS CHKATOH
30HBI OeToHa Ay citenyet onpenensts mo Gpopmyne (13) CHull 2.03.01-84.

[lpn HepaBHOMEPHOM HarpeBe IO BBICOTE CEYCHHUS C TEMIepaTypoi
Oerona HamOomee Harperodd rpanum Oonee 400 °C pacuer BHELEHTPEHHO
CXKATBIX JJIEMEHTOB CIEAYeT MPOHM3BOJUTH C yYETOM DA3IUYUs HPOYHOCTH
GeroHa mo BbIcoTe ceueHus. CeueHHe MO BBICOTE Pa3leisiiOT Ha JBE YaCTH,
HArpeThIX [0 TeMieparypsl meree u 6omee 400 °C.



[TpoBepka NMPOYHOCTH BHEIEHTPEHHO CXKATBHIX OCTOHHBIX 3JIEMEHTOB C
YU4ETOM COIPOTHUBIICHHs OETOHA PacTSIHYTOW 30HBI JIOJDKHA TPOWU3BOIUTHCS
u3 ycunoBus ¢opmynsr (14) CHull 2.03.01-84, B xoropoMm pacuerHoe
COIpOTHBICHHE OeToHa Ry ciiexyer NONONHHUTEIBHO YMHOXKATh Ha
KO3 GUIMEHT YCIOBHUI paboTHI OETOHA Yy, IPUHUMAEMEIH 1Mo Tadi. 10:

IIPU HarpeBe CO CTOPOHBI CXKATON 30HBI — B 3aBUCHMOCTH OT CpeIHEH
TEeMIIepaTypbl OETOHA PACTSHYTOW 30HBI;

IpU HarpeBe CO CTOPOHBI PACTSHYTOH 30HBI — B 3aBHCHMOCTH OT
TeMIlepaTypbl OETOHA pacTAHYTOH IPaHH.

I[Ipy npoBepke NPOYHOCTH CEYCHHWH HEOOXOAMMO  YYHMTHIBATh
HAMPSDKCHUS PACTSDKEHUSI B OETOHE Opy, ompenessiemsie o dopmyne (32),
BBI3BAHHBIC HEIMHEWHBIM paclpeieieHHeM TeMIlepaTyp OeTOHa MO BhICOTE
CEUEHHS DIIEMEHTA.

HawnGonbnias temneparypa GeToHa C)KaTOH 30HBI CEUSHHUS DIIEMEHTOB He
OJDKHA TIPEBBINATH TMPENENbHO JIOMYyCTUMYIO TEMIIepaTypy HpUMEHEHHs
Oerona, ykazannyto B TOCT 20910—82.

Koaddurment 1, Bxomsimmii B popmyist (13) u (14) CHull 2.03.01-84,
Haxomar mo dopmymam (19) u (20) Tex ke HOPM U TPABWUI, TPUHUMAS
MOMEHT MHEpLHH cedeHUs | paBHBIM |y, KOTOPBIH ONPENensioT COTIAacHO
TpeboBanmsm 1. 1.15.

B dopmyse (22) CHull 2.03.01-84 pacuerHoe cormporusiicHue 6eToHa Ry
CJIeAyeT NOIOJHUTEIBHO YMHOXAThb Ha KOI(MQHIMEHT YCIOBHH paboThI
OeToHa Yy, MpUHUMAaeMblid mo Tabn. 10, B 3aBUCHMOCTH OT TEMITEPATYPHI
OeTOHa B LIGHTPE TSHKECTU CEUCHUSI.

Kosddurment B B8 popmyne (21) CHull 2.03.01-84 cnenyer onpenensth
B 3aBHCHUMOCTH OT TEMIIEpaTypbl OETOHa B IIEHTPE TSDKECTH CEYEHHS II0
Tabn. 23.

Ta6numa 23

Koa¢durment B npu temneparype 6erona, °C,
Howmepa coctaBoB B [IEHTPE TSDKECTH CEUCHUS
Getona 110 Tabx. 9

50 100 200 300 500 700 900
1—3 1,2 14 15 2,0 — — —
4—11,23,24 1,6 1,6 18 19 6,7 16,0 —
12 —18, 29,30 15 15 2,0 8,0 33,0 — —
19—21 1.2 14 15 2,0 16,0 25,0 50,0

IMpumeuanns: 1. Kosddunuent B m1s npomMexyTOIHBIX 3HAYEHHH TeMIIeparyp
OTIPEEIIETCS IO MHTEPIIOIISAIUHL.

2. Ecnu Temnieparypa 6eTOHa B LIGHTPE TSHKECTH BHELICHTPEHHO CHKATOTO CEUCHUS
[PEBBIIACT HAUOOJBIUIYIO TEMIEPaTypy, Ul KOTOPOH AaHBI YKMCIOBBIC 3HAYCHUS 3,
TO JOIYCKAaeTCsi pacyeTHOE CEUCHHEe MPUHUMATh C HEIOJIHOW BBICOTOH, B LIEHTpe
TSDKECTH KOTOPOTO TeMIeparypa OeToHa He INpEeBBINIAeT HaHOOJBIIYI0 BEIHYUHY,
yKa3aHHYIO B Ta0JIuIIe.

N3rudaemMsble 31eMeHThbI

3.3. H3rubaembie OETOHHBIC 3JIEMEHTBI, TO/IBEPTAIOIIUECs BO3JICHCTBUIO
TeMIIepaTyphl, OMYCKAeTCSd MPUMEHSTh TOJBKO B CIIydae, €CIU OHM JIeXKaT
Ha TPYHTE FUIU CICIMAIHHOMN MOATOTOBKE, U, B BUAC MCKIIIOYCHHUS. B JPYTUX
CIy4asX IpH YCIOBHHM, YTO OHH pPACCUMTHIBAIOTCS Ha HArpy3Ky oOT




COOCTBEHHOT'O Beca W II0Jl HUMHU HCKIIFOYAeTCS BO3ZMOXXHOCTH HaXOXKICHHS
TIOZICH U 000pYIOBaHHMS.

Pacuer u3rnbaeMpix OCTOHHBIX SJIEMEHTOB JOJDKCH IPOM3BOAUTHCS M3
yciosust (23) CHull 2.03.01-84, B kotopom ko3dduimeHt o misi 6GeToHa
cocrapop Ne 1—21, 23, 29 (cm. Ttabm. 9) mpuHHMMaeTcs paBHBIM 1;
pacyeTHOE CONpPOTUBIICHNE OETOHA Ry ciiemyeT JONMONTHUTENBHO YMHOXATh
Ha kod(duuueHT ycioBus paboThl OETOHA Yy, NPUHUMAEMBIH COTJIACHO
yKa3aHUsIM 1I. 3.2.

[lpu 5TOM HEOOXOOMMO YYHMTHIBATH HANPSIKCHUS] PACTSHKEHHS Opy B
OeToHE 110 yKa3aHusM 1. 3.2.

[lpn HepaBHOMEPHOM HarpeBe II0 BBICOTE CEUCHHS C TeMIepaTypou
Gerona Hambonee Harpetoil rpanu Beinie 400 °C MOMEHT COMPOTHBIICHUS
ceuenust Wy cuexyer ompenenirs mo dopmyne (16) CHull 2.03.01-84,
NpUHMMAasT IUIOIAJb, CTaTHYECKMH MOMEHT M MOMEHT WHEpLUH
IMPUBEICHHOTO CeYeHMs 1o yKazanusm 1. 1.15.

3.4. Pacuer 31eMeHTOB OETOHHBIX KOHCTPYKIMH Ha MECTHOE CXKaThue
(cmsatue) momkHbl npom3BoauTh o CHwuIl 2.03.01-84 u nonmonmHHUTENEHBIM
ykazaHusm 1. 3.16.

PACYET KEJIESOBETOHHBIX 9JIEMEHTOB
IO MPOYHOCTH

Pacuer mo npoyHocTH ceveHui,
HOPMAJIbHBIX K NMPOJI0JILHOI 0CH 3J1eMeHTa

3.5. Pacyer mo mpOYHOCTH CEYCHUI, HOPMAIBHBIX K MPOMOJBHOI OCH
JIEMEHTA, TIPH BO3JIEHCTBUY MOBBINICHHBIX H BEICOKUX TEMIIEPATYP JOKHEI
BoInoyiHATh 10 CHull 2.03.01-84 ¢ ydeToM AOMONHHUTENBHBIX TPEOOBAaHHN
m. 3.6—3.9.

3.6. PacuerHbie conpoTuBieHus O6eToHa Ry, cieyer NpuHUMATh C Y4eTOM
ko3 duipenTa ycnoBuii paboTel OETOHA Yy, OrpesesseMoro mo tabi. 10:

JUSL DJIEMEHTOB MPSAMOYTOJBHOTO M KOJBIIEBOTO CEYCHHH, a TaKKe
TaBPOBBIX CEUCHHH C IMOJKOH B PACTSAHYTOH 30HE — B 3aBHCHMOCTH OT
cpenHeil TeMnepaTypsl 6eTOHA CKaTOW 30HBI CEUCHHUS,

JUTsI IByTaBPOBBIX U TABPOBBIX CEUCHHUH C MOJNKOW B C)KATOH 30HE — B
3aBUCHMOCTH OT CpEIHEeHW TeMIlepaTypsl OSTOHa OTIENBHO CXKATOH 30HBI
pedpa ¥ CKaThIX CBECOB MOJIKH.

CpenHIo0 TeMIepaTypy OeTOHa CHKaTOW 30HBI MPSIMOYTONBHBIX CEYCHHH
mpu & < &r [momyckaercs MpWHMMATh 110 TeMIeparype OeroHa,
pacrnonoxeHHoro Ha paccrosiHuu 0,2hy oT cxkaroii rpanu ceyeHus. Ecmu X =
Er o mmu cedenme mMONHOCTBIO cxkato (X = h), KoahuIHEeHT yCIoBHit
paboTel OCTOHA Yy JOMyCKaeTcss NPHHAMATh B 3aBHCHMOCTH  OT
TeMIlepaTypbl OETOHA, pacloNOKEHHOro Ha paccrosHud 0,5x oT cxaToif
rPaHH CEUYCHHSI.

[lpu pacuere Ha Harpy3Ky HamOOJblIas TeMIepaTypa OETOHA CHKaTOH
30HBI CEUCHHUs 3JIEMEHTa He IOJDKHA MPEBBILATh MPENeibHO JIOMYCTUMOM
TEeMIIepaTypbl IpuMeHeHus: 0etoHa, ykazaHHoi B 'OCT 20910-82. Ilonka,
pacIONOKEHHAs B PACTSHYTOM 30HE, B pacyeTe He YUUTHIBACTCS.

PacuerHble conporuBieHus apMmatypsl Rs n Rg ciemyer mpuHHMATth
yueToM Kod(QuIeHTa yCIoBUH pabOTHl apMaTyphl Ye, ONPENEISIEMOrO MO
tabn. 20 B 3aBHCHMOCTH OT TEMIEPATYPhl COOTBETCTBYIOLICH apMaTyphl.
[Ippy sromM TemmepaTypa apMaTypbl HE JOJDKHA IPEBBIIATh IPEIEIbHO



TOIYCTUMON TEeMIIepaTyphl NMPUMEHEHHS apMaTypbl, YCTaHABIUBAEMOH IO
pacuery (cM. Tabi. 17).

3.7. Ilpu ompeneneHUH I'PaHUYHOTO 3HAYEHHS OTHOCHUTEIBHOW BBICOTHI
ckaToil 30HBI OeToHa &g mo dopmyne (25) CHull 2.03.01-84 BenmuumnHy ©
CcIIeMyeT BBIYUCIATH 1Mo (opmyie (26) Tex ke HOPM W TPaBWJI, [TPUHHUMAs
k03 uIHeHT a paBHBIM [T OeToHa cocTaBoB (cM. Ta0i. 9):

Nel—3,6,7,10— 15,19 u 21 — 0,85;

Ne4,5,8,9,16—18,23u29 —0,80.

B dopmyme (25) CHull 2.03.01-84 s sxapocToiikoil apMaTyphl,
ykasaHHOW B Tabxn. 19, cimenmyer mpuHMMath Gy, = Rs. g Bcex kmaccos
apMaTypbl KO GHUIIMESHT YCIOBHIA ee pabOTHI Vg MPUHUMAOT 10 Tab. 20 B
3aBUCHMOCTH OT TEMIIEPaTypbl apMaTypHL.

3.8. Ilpu onpenenenun ycinoBHOW KpuThueckoil cuibl Ng 1o dopmyne
(58) CHulI 2.03.01-84 cnenyet yuutsiBaTh yKasauus mi. 3.2 u 4.4,

[Ipu pacnonoxeHWW apmaTtypbl TOJIBKO Yy OIHOM W3 TpaHed cedeHwHs,
Beraucisist Ne, 1o dpopmyste (58) CHull 2.03.01-84, mpunumaror I = 0.

3.9. Ilpm pacuere UEHTPAIbHO PACTSHYTBIX JKEJIE300€TOHHBIX
JIEMEHTOB, HEPAaBHOMEPHO HArpeThIX IO BBICOTE CEYEHHMs, NpaBas 4acTb
yciaosust  (60) CHwull 2.03.01-84 3ameHsieTcss CyMMON NPOW3BEICHHIMA
IUIOMIAAN apMaTyphl, PaclONIOXKEHHON MO KaXKJ0H M3 CTOPOH CEYeHHs, Ha
pacyeTHOE COIPOTHBJICHHE apMaTyphl Ry M KO3 UIMEHT yCIOoBUI pabOThI
apMaTyphbl Y, TPUHUMAEMbIH 110 Taba. 20 B 3aBUCHMOCTH OT TeMIEpaTypbl
COOTBETCTBYIOILLIEH apMaTypBbl.

Pacyer o npoYHoOCTH CeYeHUH,
HAKJIOHHBIX K MPOI0JLHON OCH 3JIEeMEHTA

3.10. Pacuer mo MpOYHOCTH CEYEHUH, HAKIOHHBIX K MPOJIOJILHON OCH
3JIEMEHTa, TIPY BO3/ICHCTBUH MOBBIIIEHHBIX M BEICOKHX TEMIEpaTyp JOIKECH
MPOM3BOIUTECS Ha JEUCTBHE IONEPEYHOH CHIIBI M M3rHOAIOIEer0 MOMEHTA
no CHwull 2.03.01-84 ¢ yuerom nomnonHuTensHBIX TpeOoBanuit nm. 3.11—
3.15.

Pacuer ceuenuii,
HAKJIOHHBIX K MPOAOJILHOI 0CH 3JIeMEHTa,
HA JIelCTBHE NONEePEeYHOH CHIIbI

3.11. Tlpm pacuere >Kene300€TOHHBIX OJIIEMEHTOB C THONEpPEYHOI
apMaTypoil Ha MelCcTBHE TOMEPEYHON CHIIBI JOIDKHO COONIOIAThCS YCIOBHE
dopmyner  (72) CHull 2.03.01-84, oGecmeunBaromiee MPOYHOCTh IO
HAKJIOHHOW I0JI0ca MEXIy HAKIOHHBIMH TpemuHamu. B dopmynax (72) u
(74) CHulIl 2.03.01-84 pacuerHOe CcONpOTHBICHHE OeTOHa R, JODKHO
JTOTIOJTHUTEIBHO YMHOXKAThCS Ha KOA(QQUIMEHT yCIOBUH paboThl OETOHA Yy,
npuHEMaeMbId o Tabn. 10 B 3aBUCHMOCTH OT TemIepatypel OeToHa B
[ICHTPE TSDKECTH cedeHus. [lpu BeruuciIeHuH KoddduimeHra ¢, 10
bopmyne (73) CHull 2.03.01-84 ko3 pHLHEHT 0o BRIYUCISIOT 10 Gopmylie
(57), B xoTopoit ko3pdurments! Py, u s npuanMaroT o Tabm. 10 u 20 B
3aBUCHMOCTH OT MaKCHMAalbHOW TeMIiepatypbl XoMyToB. B dopmyne (74)
CHull 2.03.01-84 xosddumment B mmst coctaBoB Getona (cMm. Tabm. 9)
MPUHUMAETCS:

Nel—3,6,7,10—15,19—21—0,01

Ne4,5,8,9,16—18,23u29 —0,02



3.12. Pacuer xee300€TOHHBIX AJIEMCHTOB C IO MIEPCUHON apMaTypoil Ha
NEUCTBUE TOMEPEYHOI CHIIBI JOJDKEH MPOM3BOIUTHCS M3 YCIOBUS (HOPMYIIBI
(76) CHull 2.03.01-84, obGecmeunBaroimee MPOYHOCTh II0 HAKIOHHOH
TPEIIUHE [0 HanboJee OMACHOMY HAKIIOHHOMY CCYCHHIO.

3.13. Tlpu pacyere Ha [eiCTBHME TONEPEYHONH CHIIBI DIIEMEHTOB C
MONEPEYHON apMaTypoil:

pacyeTHoe CONPOTHUBICHHE apMaTyphl Ry JOMOIHUTENEHO YMHOXKAIOT Ha
ko3 urpeHT ycnoBuii paboTel apMaTyphl Ye, IPHHUMaeMBbIi 1o Tabn. 20 B
3aBUCHMOCTH OT HauOOJbIIEH TeMIepaTypsl IONEPEeYHOH apMaTypsl B
paccMaTpUBAEMOM CCUCHUH;

pacyeTHoe COMpPOTUBIICHUE OeTOHa Ry JOMOMHUTENFHO YMHOXAKOT Ha
koadunpenT ycnosuit pabotel GeToHa Yy, NpuHUMaeMblid mo tadn. 10 B
3aBUCHMOCTH OT CpeJHeil Temreparypbl OeToHa ckaToil 30HbBL CpemHIOH
TeMIiepaTypy OeTOHa C)KaTOW 30HBI MPSMOYTOJILHOTO CEYEHHS AOITYCKAeTCs
OMpEEIIATh [0 TEMITEpaType OE€TOHA, PAaCIONIOKEHHOrO Ha paccTosiauu 0,2h
OT C)KATOW rPaHM CCUCHHSI.

Koapunmenr ¢p, mpu cpenHeid temmeparype OeTOHa CKAaTOW 30HBI
CCUCHHSI CIICJIyeT YCTAHABIMBATh PABHBIM Ui OCTOHA COCTABOB (CM. TaOI.

9):
Nel—3,6,7,10— 15,19 — 21:
50— 200 °C .cvoveervrreres 2,0
800 °C M BBIILE .......ccvvrennnene 50
Ne4,5,8,9, 16 — 18, 23 u 29:
50 — 200 °C .. .15
800 °C U BBIILE .................. 45

st remmieparyp mesxay 200 u 800 °C xkodpHHUIHEHT Py, OMPEACTAIOT
MHTEPIOJISAIIEH.

Ilpn  Bo3zmeiicTBHM  TeMIepaTypbl, INPEBHINIAKONICH  MpPeneTbHO
OIYCTUMYIO TEMIepaTypy IpPUMEHEHUs apMaTyphl, YCTAHOBJICHHOH IO
pacuety (cM. Tabn. 17), momyckaercsi CTaBUTh MOMEPEYHYIO apMarypy,
YKOPOYEHHYIO TI0 BBICOTE CEUCHHs dJIeMeHTa. MUHHMAaJbHO JIOMyCTUMAst
JUTHHA XOMYTOB JIOJUKHA OBITH He MeHee 2/3hg (uepTt. 4).

Yept. 4. CxemMa HaKJIIOHHOTO CEYEHHMS JKeJIe300€TOHHOTO 3JIEMEHTa C YKOPOUECHHBIMU
IO BBICOTE CEYCHUSI XOMYTaMU
¢ — MPOEKINUsI PACYETHOr0 HAKJIOHHOTO CEYCHHS HIIEMEHTA BBICOTOIT No; ¢1 — mpoexiust
PAcYETHOr0 HAaKJIOHHOTO CEYEHHs HIIEMEHTA C YCIOBHO YKOPOUCHHO#H BbIcoTO# hy = hy + a

Bennunna mnomepeyHONM CHIBL.  BOCIPUHHMAeMas YKOPOUEHHBIMU
XOMYTaM{ B OETOHOM B HAaKJIOHHOM CEYEHHH, BEIYHUCIIETCS 10 popMyIie

Q..-2/p.%¢,+0,R7,bhq,-q, M s



2, %0+, R.y.bh; _
3 <

2h, (51)

rae (e — Haxomar no ¢opmyne (81) CHulIl 2.03.01-84, B xotopoii Ry,
yMHOXAaeTcs: Ha KOI(D(DUIMEHT Yg, OpuUHHMaemblii mo Tabn. 20 B
3aBUCHMOCTH OT MaKCUMaJIbHOM TEMIIEPaTypbl XOMYTOB.

CeueHHe dIIEMEHTA ¢ YKOPOUYCHHOM MOMEPeYHOi apMaTypoil HE0OX0 MO
nmpoBepuTh 1o popmyie (50) 6e3 BTOpOro wieHa mpaBod 4acTH, B KOTOPOi
BMecTO hy mpuHHMaeTcs yciaoBHas pabouasi BRICOTA CCUCHUS M3rHOaEMOTro
anemenTa hy, paBHast [UTHHE XOMYTOB M TOJIIHHE 3alIATHOTO CIIOs OEToHA y
MeHee Harperoil rpamu hy, = h, + a (cm. weprt. 4). Ilpu stoii mpoBepke
pacyeTHOE COMPOTHBIICHHE OETOHA Ry clemyeT JOMONHUTENBHO YMHOXATh
Ha ko3 duipeHT ycnouii paboTel OETOHA Yy, MpUHUMAaEMbIi o Tadn. 10 B
3aBUCHMOCTH OT CpEIHEH TemImepaTypsl OETOHAa YCIOBHO CXKaTOH 30HBI
CCUCHHs JJIEMEHTa YKOPOYEHHOW BBICOTHI, a TeMIepaTypa OeTOHa CHKaTou
30HBI ~ ONpEAeNsAeTcsl M3  TEIUIOTEXHWYECKOTO0  pacuera  3JIeMEHTa
NEUCTBUTENBHOM BBICOTBL. 32 PACUCTHYIO MOMEPEUYHYIO CUIY MPUHUMAETCS
HAMMCHbIIAsT BEIMYKMHA, MONy4YeHHAas u3 pacdera mo Qopmyme (50) mmst
3JIEMEHTA C OOBIYHON U YCIIOBHOH BBICOTOM.

3.14. Tlpm pacuere Ha [JEWCTBHE TIOMEPEYHON CHIBI H3rHOAEMBIX
JIEMEHTOB 0€3 MOMepevyHOd apMmatypbl u3 ycioBus ¢Gopmynsl (84) wu
KOpOTKUX KoHcoieii u3 ycmoBust (85) CHull 2.03.01-84 pacuerHbie
compotuBieHust 0etoHa Ry W Ry ciegyerT NONONHMTEIBHO YMHOXATh Ha
KOX(pGUIMEHT YCIOBUA pabOTEl OETOHa COOTBETCTBEHHO Yy U Yy
ornpeznensieMble 1m0 Tadn. 10 B 3aBHCHUMOCTH OT CpemHedl TeMIepaTrypsbl
OeToHa C)kKaToH 30HBI ceueHHs. KoaQduuueHT ¢p, NpU cpenHel Temrie-
paType OETOHA C)KaTOW 30HBI CEUSHHUsS NMPUHHMAeTcs PaBHBIM s OeToHa
cocTaBoB (cM. Tabi. 9):

Nel,3,6,7,10— 15,19 —21:

50 — 200 °C ..oovvveereeereeeis 15
800 °C u BBIIIE .. .. 3,3
Ne4,5,8,9, 16 — 18,23 u 29:
50 — 200 °C .oovevverererrnnne, 1,0
800 °C M BBIILE .................. 2,2

Koapunuenr ¢n,; mpu cpenHeid Temmneparype OeToHa CKaToW 30HBI
CCUCHUS YCTAHABIMBAIOT PABHBIM 1Sl 6ETOHOB cOCTaBOB (CM. Tabu. 9):
Ne1,3,6,7,10—15,19 —21:

50 — 200 °C ..ooovvvvevrrenane, 0,6
800 °C U BBILIE .....evveeneee. 1,3
Ne 4,5,8,9,16 — 18, 23 u 29:
50 — 200 °C ..ooovvevrerrerne 0,4
800 °C ® BBIIE .................. 0,9

Hns temmeparyp Mexay 200 m 800 °C kodhGUIMEHTH Pp3 U Ppg
MPUHUMAIOT HHTEPIIOISHEH.

Pacuyer ceuenmii,
HAKJIOHHBIX K MPOAOJILHOMH OCH 3JIEMEHTA,
Ha JelicTBHe H3rudaouero MOMeHTa

3.15. Pacyer Ha fAelicTBHE W3rMOAOIIETO MOMEHTAa  JIOJDKEH
npousBoauThcs w3 ycioBuii  (88—90) CHulIl 2.03.01-84, B KOTOpHBIX



pacyeTHbIE CONPOTUBIICHUS apMatypbl Rs u Ry, ciemyeT HONMOIHUTENBHO
YMHOXaTh Ha KOA(Q(QHUIHUEHT YCIOBUIl pabOThl apMaTyphl Ye, IPUHUMACMBbIN
mo tabn. 20 B 3aBUCHMOCTH OT HAMOOJNBIICH TeMIIepPaTyphl MPOMOIBHON
apMaTypbl XOMYTOB U OTOTHYTBIX CTEPKHEN.

Pacuer Ha MeCTHOe JeliCTBHE HATPY30K

3.16. Pacuer Ha MecTHOE C)kaThe (CMATHE) 3JEMEHTOB 0€3 KOCBCHHOTO
apMHUPOBaHHMs JIOJDKEH Mpou3BoauThest u3 ycnosus (101) CHull 2.03.01-84.
Koa¢pduimeHT W mpu HepaBHOMEPHOM pacHpelesiecHHH MECTHOH Harpys3KH
o KOHI[aMK OaJoK, IIPOrOHOB, MepeMblueK isi OeToHa cocTaBoB Ne 1 —
21, 23 u 29 (cm. Tabn. 9) npuammaercs pasusiM 0,75. Tlpu ompexeneHnu
PacueTHOro COMPOTHBICHHUs GeTOHA CMATHIO Ry joc IO hopmyite (102) CHull
2.03.01-84 pacuerHeic compotuBicHUs OctoHa R, u Ry cruemnyer
OTIOJTHUTEIPHO YMHOXKaTh COOTBETCTBEHHO Ha KOI()(HUIMEHTH yCIOBHUIA
paboThl OeTOHA Y U Yy, NpuHUMaeMmble mo Tabn. 10 B 3aBucumoctu oT
cpenHel TeMreparypsl O€TOHA IUIOMIAIH CMSITHSI.

3.17. Tlpu pacuere Ha mponaenuBaHue no Qopmynam (107) — (109)
CHull 2.03.01-84:

pacdeTHOe CONpPOTHBIICHHE OcToHa Ry clieAyeT JIOMONHUTEIBHO
YMHOXXKaTh Ha KOO (QHUIIMEHT YCIOBUHA pabOTHI OETOHA Yy, IPUHUMAECMEIH IO
tabn. 10 B 3aBUCHMOCTH OT Cpe/iHEH TeMrepaTypbl OeTOHa Ha POBEPsIeMOM
y4acTKe;

pacueTHOe CONPOTHBICHHE apMatypbl Ry, ciienyer NpUHAMATH 110
yKaszaHusMm 1. 3.13.

Koa¢ppunuent o nomken npuHUMaThCs Ui OETOHA COCTaBOB (CM. TaoJI.
9):

Nel—3,6,7,10—15,19—21 —1,0

Ne 4,5,8,9,16 — 18,23 n 29 —0,8

3.18. Ilpu pacuere Ha OTPBIB PACTSHYTOW 30HBI JIEMEHTa M3 YCIOBUS
(110) CHuII 2.03.01-84 pacueTHOE CONMPOTHUBJIEHUE apMaTyphl Ry, cieayer
TOTIOJTHUTEIIFHO YMHOXKATh Ha KO(PPHUIIMECHT YCIOBUI pabOTH apMaTypPHI Yet,
MpuHUMaeMblil 1o Tada. 20 B 3aBUCHMOCTH OT HauOOJIbIIEH TeMIepaTypbl
OTIOJTHUTETBHOM apMaTypbl Agy.

PACYET XKEJIE3OBETOHHBIX DJIEMEHTOB
HA BBIHOCJ/IMBOCTbD

3.19. Pacuer >xene300€TOHHBIX ODJIEMEHTOB Ha BBIHOCIHMBOCTH IIPU
Bo3zelicTBuM Temrepatyp cBbimie 50 °C  mOmKeH NPOM3BOMUTHCS IO
dbopmymam (120) m (121) CHull 2.03.01-84 ¢ ydyeroMm IOMOIHHTEIBHBIX
TpeOOBaHUIA:

pacueTHbIe CONpoTHBICHUsT OeToHa R, u apmarypsl Ry JONONHUTENEHO
YMHOXKAIOTCA Ha KO3(PPHUIHUEHTH! YCIOBUI pabOTHI OCTOHA Ypyr U apMAaTypHI
Ysa, IPUHUMAEMBbIC 0 yka3aHusM . 2.11 u 2.16;

KOX(QQUIMEHT TNPUBEACHUS apMaTypel K OETOHy o YMHOXAIOT Ha
OTHOIIICHUE ,BS . Kosdpdurmenr B npurumarot mo tabm. 20 B 3aBHCHMOCTH

b,

OT TeMIIEpaTypbl apMaTyPhbI;
ko3ppunmenr P, — mno Tabm. 10 B 3aBHCUMOCTH OT CpeaHeil
TEMIIEPATYPbl OETOHA CIKATOW 30HBI CEUCHHUSI.



4. PACYET DJIEMEHTOB
KEJE30BETOHHBIX KOHCTPYKIIUI
11O NPEJAEJIbHBIM COCTOSIHUSIM
BTOPOM I'PYIIIbI

PACYET XKEJE3OBETOHHBIX 3JIEMEHTOB
ITIO OBPA30BAHUNIO TPEIIUH

Pacuer no o0pa3oBaHuI0 TpeUyH,
HOPMAaJIbHBIX K NMPOJ0JILHOI 0CH 3/1eMeHTa

4.1. JInga w3ru0aeMbIX, pACTSHYTBIX H BHEIEHTPCHHO CXKATBIX
JKeNIe300€TOHHBIX 3JIEMEHTOB, MOJBEPTAIOIINXCS BO3CHCTBHIO MTOBBIIICHHON
M BBICOKOW TEMIIEpaTypbl, YCHJIHs, BOCIPHHUMAEMblE CECUCHHUSIMH,
HOPMaJIbHBIMUA K TIPOJIOJILHON OCH, MpH OOpPa30BAHUM TPEIIUH CIEAYET
onpenesiTh mo CHull 2.03.01-84. IIpu 3TOM pacueTHOE CONMPOTHUBJIICHUE
0eToHa Ry er CTIEIYET OMOIHUTEIBHO YMHOXATh Ha KOI(QPHUINEHT YCIOBHN
paGoThl OETOHA Yy, @ MOAYJIb YIPYrocT 6eToHa Ey, — Ha Kodpdurment Pu.
Koaddurmentsr vy u Py, npunumatorcss mo tadia. 10 B 3aBUCHMOCTH OT
TEMIIEPATypbl OETOHA HA YPOBHE PACTSIHYTOW apMaTyphl.

4.2. Pacuer xene300€TOHHBIX AIIEMEHTOB IO 00Opa30BaHHUIO TPEUIMH Ha
YCUJIMSI, BBI3BAHHBIC BO3JCHCTBUEM TEMIIEPATYPhI, CIEAYET IMPOBOIUTH MPHU
HarpeBe:

KOrJa TeMmmeparypa OCETOHA IO BBICOTE JJIEMEHTA MEXKAY TPaHIMHU
ceueHusi ommmuaercst Oomee yem Ha 30 °C B 3IeMEHTax CTATHYECKH
HEOMpEACIUMBIX KOHCTpYKuuii u Oonee vem Ha 50 °C B ajemenrax
CTATMYECKH  ONPEICIMMBIX  KOHCTPYKIMA  NpH  KPUBOJMHEHHOM
pacrpeeNeHuH TeMITEpaTyphbl;

KOrJa TeMIiepaTypa pacTsSHyTod apmaTypel mnpeBbimaer 100 °C B
KOHCTPYKIMSX U3 o0biaHOro Oerona u 70 °C B KOHCTPYKIMSAX U3
KapOCTOHKOTr0 OETOoHa;

MpU OCTHIBAHWUHM TIOCIC HArpeBa, KOrJa TEMIIEpaTrypa apMaTrypbl
npeBsimana 70 °C B aieMeHTaX CTAaTUYECKH HEONIPEIEIUMBIX KOHCTPYKITHHA.

Pacuer 0Opa3oBaHMs TPEIIMH B 3JIEMEHTAaX KOHCTPYKINH MTPOM3BOIAMTCS
M3 YCJIOBHS, YTO PACTATHBAOLIME HAIMpPSDHKEHUs OETOHA, BBI3BaHHBIC pac-
MpeeiCHHeM TeMIIepaTyphl, onpeaensieMsie Mo Gopmyne (32), paBHBI HITH
MCHBIIE  BEIMYMHBI ~ PAacUeTHOTO  CONPOTHUBICHUS  OCTOHA Ry ger,
YMHOXXEHHOT'O JIOTIOJTHUTENILHO Ha KOA(GHUIMEHT YCIOBHH paboThl OeToHa
Yit, IPUHIMAaeMbIid Mo Taby. 10 B 3aBHCHMOCTH OT TeMIEpaTyphl BOJOKHA
OeTOHa, [UIsl KOTOPOT'O ONPEIEISIFOTCS HAIPSHKEHNSI.

4.3. Pacuer  Kene300€TOHHBIX  DJIEMEHTOB, MTO/TBEPTAIOIIIXCS
COBMECTHOMY BO3JICHCTBHMIO HArpy3KH M TEMIEpaTyphl, 1Mo 00pa3oBaHUIO
TpemuH noibkeH mnpomsBomuThes 1o CHull 2.03.01-84 ¢ yderom
CICYIOIINX YKa3aHUI HACTOSAIIETO MyHKTA.

B ¢opmynax (123) u (125) CHull 2.03.01-84 BmecTo Rytgr BBOAUTCS
BBIpaXKEHUE (Rytser Vit — Opr), @ K03 GHIMEHT 0 ompenessercst mo Gopmyire
(57). Koo durtienTs! ycnoBuii paboTsl Yy, Pp u Bs mpuHuMaroT o tabm. 10 u
20 B 3aBHCHMOCTH OT TEMIIepaTypbl OeTOHa Ha YpOBHE paCTSIHYTOH
apMaTyphbl.

Hanpspkenus B OeToHe NpH HarpeBe OT HEJIMHEHHOTo pacrpeeseHuUs
TEeMIIEPATypPhI U IIPH OCTHIBAHHH OMPENeISIOT 10 hopmyiaam (32) u (34).

[Ipu pacuere 3MeMEHTOB CTATHYECKH HEONPEAEIUMBIX KOHCTPYKIUH 10
bopmyre (124) CHull 2.03.01-84 BmecTo M, BBOAUTCSI BhIpakeHue M, + M,.



3HaueHne MOMEHTa M; BBI3BAHHOI'O BO3JICUCTBHEM TEMIIEPATYPBI,
ONPECIAIOT M0 YKa3aHusM 1. 1.32.

JlomyckaeTcst HanpsHKEHMs, BRI3BAHHBIC BO3CHCTBHEM TEMIIEPATyphl, HE
YYUTBIBATh, €CJIM MX YUET YBEINYUBACT TPEIUIMHOCTONKOCTD CEUCHUSI.

VYeunue npenBapUTebHOIO 00XaTHs P CIeoyeT ONpeAeNsaTh C y4eTOM
OCHOBHBIX U JIOMOJHUTEIBHBIX MOTEPh MPEIABAPUTEIBHOTO HAMPSIKCHUS B
apMaType 1o ykazanusm 1. 1.21.

[puBeneHHas TIIOMAAL CEYCHHUS HArpeTOro dJeMeHTa Arg B HopMyrax
(132) u (134) CHulII 2.03.01-84 onpenensercs mo gopmyie (6).

4.4. MOMEHT COMPOTHBICHHUS MPUBEACHHOTO CEUYCHHWsS Ui KpaifHero
pacTSHYTOrO BOJIOKHA C Y4Y€TOM Heynpyrux jaedopmanmii OeroHa mpu
BO3/ICHCTBHHU TEMIIEPATYpPbI ONPEAENAeTCs Mo GopmyIie

W, =0202+075 ¢ <2110 +0075 ¢ +2 /' P’ (52)
_ bf 7bhf .

rje 7, o (53)

._Zb'f_bhlf, 54
Yo (>4)

_A 55
H= bh' (55)
1 _ A's. (56)

H. = bh '’

_EB. (57)
Ebﬁb

3meck Ps — ompenmenstor mo Taba. 20 B 3aBHCHMOCTH OT TEMIIEPaTyphI
pacTSIHYTOH M CXXaToi apMaTyphl;

By — mpunuMaroT 1o Tabs. 10 B 3aBMCHMOCTH OT TEMIIEpPATypsl GETOHA
Ha YPOBHE PACTSHYTOH U CXKATON apMaTypsbl.

[Ipn pacuere 3:1€MEHTOB C TOBBINIEHHOH TONIIMHOW 3aIIUTHOTO CJOS

pacTsHyTOH apMatypsl (3 = & > 0,1) kodapdumment 1y B dopmyne (55)
h

o

YMEHBINAeTCs Ha BemnunHy 1 — 29.

4.5. Pacuer kene300eTOHHBIX JIEMEHTOB 10 00pa30BAaHUIO TPEIIUH MPHU
BO3ZCHCTBUU TEMIIEPaTypbl M MHOTOKPAaTHO TOBTOPSIONIEHCS HAarpy3Ku
cienyer mnpoumsBomuth mno CHull 2.03.01-84, mpum »3ToM pacuerHoe
COIIPOTHUBICHUE O€TOHa Rygr CllCNyeT MONMOJIHUTENBHO YMHOXKATh Ha
KO3 GUIMEHT YCIOBHIA PabOTHI OCTOHA 7yy;, TPUHUMAECMEIH o Tabm. 16 B
3aBUCHMOCTH OT TeMIeEpaTyphl OETOHA Ha YpOBHE PACTAHYTOH apMaTyphl.
MakcuManbHOEe HOPMajbHOE pacTATHBAIONIEEe HaNpsDKeHHE B OeEToHe,
BBI3BAHHOE HArpy3KOH, JODKHO CYMMHPOBATBCS C PaCTATHBAIOIIMM
HaNPsDKEHUEM OT BO3IEHCTBHUS TEMIIEpaTypbl, ONpEeAessieMbIM 10 (opmyie

(32).

Pacuer no o0pa3oBaHuI0 TpeUIuH,



HAKJOHHBIX K I[pOI[OJIbHOﬁ OCH JJICMECHTA

4.6. Ilpu pacyere 10 00pa30BaHUIO TPEIIWH, HAKIOHHBIX K MPOI0IBHON
OCH DJIEMEHTa, B YCJOBHSAX BO3JICHCTBHS TEMIEPATYPbl MPOU3BOJHUTCS IO
bopmynam (141) u (142) CHull 2.03.01-84, mpu 3TOM pacueTHbBIC
COMPOTHUBIICHUsI O€TOHA Ry ger M Ryt ser JOMKHBI JOMOTHUTENEHO YMHOKATHCSI
Ha KOX(QUIHMEHTH yCIOBHH pabOTHI OETOHA COOTBETCTBEHHO Yot H Yy,
npuHUMaemsbie 1o Tabs. 10:

JUTSL IPSIMOYTOJTBHBIX DJIEMEHTOB B 3aBHCUMOCTH OT TEMIIEpaTyphl OeTOHA
B LIEHTPE TSDKECTH MPHUBEJCHHOTO CEUCHHS,

JUTSL 3JIEMEHTOB JIBYTABPOBOTO U TABPOBOTO CCUYCHHH B 3aBHCHMOCTH OT
TEMIIEPATYPbl OETOHA B IMJIOCKOCTH MPUMBIKAHUS CHKATHIX IMOJIOK K CTEHKE.

Koapunuenr o cnenyer npuHUMaTh A OETOHE COCTaBOB (CM. TaOJI.

9):

Nel—3,6,7,10—15,19—21 —0,01
Ne 4,5,8,9,16 — 18,23 u 29 — 0,02

4.7. Pacyer s1eMeHTOB MO OOpa30BAaHMIO TPEIINH, HAKIOHHBIX K WX
IPOJOJIBHOM OCH, Ha ACHCTBME MHOTOKPATHO IIOBTOPSIOLLEHCS HArpy3Ku B
YCIIOBUSIX BO3JCHCTBHS TEMIIEpaTypbl cienyeT mpousBoauts mo CHull
2.03.01-84 ¢ y4eToMm MOMOIHUTEIBHBIX yKa3auuii mm. 4.5 u 4.6.

PACYET KEJIE3OBETOHHBIX 3JIEMEHTOB
IO PACKPBITHUIO TPEIIIUH

PacueT o packpbITHIO TPELIUH,
HOPMAJIBHBIX K IPOJ0JIBHONH OCH 3JIEMEHTA

4.8. Jlns >kene300€TOHHBIX OJJIEMEHTOB M3 OOBIYHOTO O€TOHa NpHU
remmeparype apmarypel go 100 °C u u3 3KapoCTOWKOro OETOHa TIpH
remnepatype apmatypsl Ao 70 °C mmpuHa pPacKpBITUS  TPELIHH,
HOPMAaJIbHBIX K IPOJIOJIBHOW OCH JIEMEHTA &cre, JODKHA OMPEAEIATHCS MO
dbopmyne (144) rmaser CHull 2.03.01-84.

[Tpu Gonee BBICOKMX TeMIIEpaTypax apMaTypbl HEOOXOAWMO yYHUTHIBATH
OTIOJTHUTEIBHOE PACKPBITHE TPEIINH, BBI3BAHHOE Pa3HOCTHIO JedopMaruii
OeToHa M apMaTypbl OT BO3ACHCTBUS TeMmIepaTypel. B 3ToMm ciyuaB B

dopmyiy (144) rnaser CHull 2.03.01-84 Bmecto P, 0's BBOIMTCA:
E.

TIPU HarpeBe

¢| O, .
L —— + — )
Esﬁsvs &stm abt ,ts

IIpH OCTBIBAHUH IIOCJIE HAarpeBa

X

acsts’
E.v.

IJI€ Ol — OMPEnersitoT mo popmyina (49);



Op, O — NOpUHEMAOT 1o Tadn. 14 u 15 B 3aBucMMOCTH OT
TEMIIEPaTypbl apMaTypbl U JJIMTEIILHOCTH HAarpeBa;

Bs 1 vs — ompemensiror 1o Tabir. 20 u 22 B 3aBUCHMOCTH OT TEMITEPATyPHI
apMarTypsbl;

(| — NPUHUMAIOT 10 YKa3aHusM 11. 4.9.

BenmnunHa G He MOJDKHA MPEBBILATH BETMYMHBI Rgger VI CTEPKHEBOH
apmatypbl U 0,8Rssr UII TPOBOJIOYHOW apMartypbl; TPH 3TOM  Rgeer
TOTIOJTHUTETIFHO YMHOXKAIOT Ha KOA(PQHUIMEHT YCIOBHI pabOTHl apMaTypsl
Yst, IPUHUMaEMBbIH 110 Taba. 20 B 3aBUCHMOCTH OT TEMIIEPATYphl apMaTyphI.
[lpu BHeUeHTpeHHOM pacTskenun ¢ eg < 0,8hy Bo3moxHO mosiBICHHE
TPEIIUH Ha BCIO BBICOTY CEUCHUSL.

PacyeT 1o pacKpbITHIO TPEUIUH,
HAKJIOHHBIX K IPO0JIbLHOI O0CH 3J1eMEeHTA

4.9. lllupuHa pacKphITHS TPEIUINH, HAKIOHHBIX K MPOJOJBHON OCH 8crc, B
M3TH0AEMBIX DJJIEMEHTaX C TIOMEePeYHOW apMaTypod TIPU BO3JACHCTBHU
TeMIlepaTypbl JIOKHA ompenensateess mo dopmyne (152) rmasst CHull
2.03.01-84, B xoropoit Momynp ympyroctu OeroHa E, n apmatrypsl Ej
ClIeyeT yMHOXaTh COOTBETCTBCHHO Ha Koddouuumentsr Py u
npuHuMaemsbie 1o tada. 10 u 20 B 3aBUCUMOCTH OT cpeHel TeMIepaTypsl
MOTIEPEYHON apMaTypHI.

Koaddunment o MIPUHUMACTCSI paBHBIM npu Harpese:
kpaTtkoBpeMeHHOM — 1,0; mmrensHOM — 1,5.

[Ipu TemnepaType XOMyTOB B cepennHe BBICOTHI ceuerus 6ones 100 °C B
JJIeMeHTax u3 oObrgyHOro 6eroHa u 6oneB 70 °C u3 kapocToiikoro OeroHa
HEOOXOIMMO YYHUTHIBATH JOMONHUTENHLHOE PACKPBITHE HAKIOHHBIX TPEIIUH,
BBI3BAHHOE Pa3HOCTBIO TEMIIEPaTypHBIX AedopManuii OeToHa M apMaTypsbl,
paBHOE

&st O st'

[JIe Oyt U Og — KOIDGHUIMEHTHI TeMIepaTypHbIX aedopmaiuii 6eToHa u
apMaTypbl IIPH TEMIIEPAType XOMYTa;

ty — B cepearHe BBICOTHI CEUCHUS;

S — pacCTOSIHUE MEXIY XOMYTaMH.

PACYET XKEJIE3OBETOHHBIX 3JIEMEHTOB
11O 3AKPBITHIO TPEIIIUH

4.10. Pacuer xene300€TOHHBIX 3JEMEHTOB IO 3aKPBITHUIO TPEUIMH MpPHU
Bo3aelcTBUU Temneparypsl npousBonsaT no CHull 2.03.01-84, npu sTom:

pacyeTHOe CONPOTHBICHHE apMaTyphl Rger CIICIYET MOMOIHUTEIBHO
YMHOXAaTh Ha KOA((QHUIUEHT YCIOBHUIl pabOThl apMaTyphl Yet, IPUHUMACMBbIN
1o Tab:. 20 B 3aBUCUMOCTH OT TEMITEpaTyphl apMaTyphbl;

yCHIIE TPEeIBapUTEIILHOIO 00XaTHs P NOJDKHO NPUHUMATBCS C y4eTOM
OCHOBHBIX U JIOTMIOJHUTENBHBIX MOTEPh MPEIBAPUTEIBHOTO HAMPSIKCHHUS B
apMmatype 1o ykazaHusam 1. 1.21.

HampsokeHuss pacTsDKEHHS B apMaType W CKaTusl B OETOHE JIOJDKHBI
OMPEACTATHCS OT ACHCTBHS MOCTOSHHBIX, [UTUTEIBHBIX U KPATKOBPEMEHHBIX
HArpy30K U YCHWJIMH OT JUTUTENBHOTO U KPaTKOBPEMEHHOTO HarpeBa.

PACYET 2JIEMEHTOB KEJE3OBETOHHBIX



KOHCTPYKIHI ITO JE®OPMALIMSIM

411. [edopmauuu  (nporuObl, yribl  [OBOPOTa)  BIEMEHTOB
KEJIC300CTOHHBIX ~ KOHCTPYKIMH,  TMOJBEPrarolIMXCs  BO3ICHCTBUIO
MOBBIIICHHBIX M BBICOKHX TEMIICPATyp, AODKHBI Bhraucisith 1m0 CHull
2.03.01-84 ¢ yyeTom nONOIHUTENBHBIX TpeOoBanui mi. 4.12 — 4.16.

OnpenesieHue KPUBU3HBI 5KeJ1€300€TOHHBIX 3JIEMEHTOB
HA y4YacTKaxX 0e3 TPelHH B PACTAHYTOIi 30He

4.12. OmnpenencHre BETHMYWMHBI KPUBU3HBI M3TH0ACMBIX, BHEICHTPCHHO
CXKaTBIX M BHEIIEHTPEHHO PACTSHYTHIX 3JIEMEHTOB 10 (opmymam (155) —
(159) CHull 2.03.01-84 Ha ydacTkaX, A€ He 00pasyrOTCS TPEIIUHBL,
HOpPMaJIbHBIC K MPOOJILHOI OCH 3JIEMEHTA, CIeIyeT POU3BOIUTH C YIETOM
CJIEAYIOLUX YKa3aHUH.

[Ipn ompeneneHNM KPUBHU3HBI (}]
1

u (}j no Qopmyne (156) CHull
r 2

r
2.03.01-84:

KO3 (QUIMEHT (Pyp, YYUTHIBAIOIIUHA BIMSHUE UIUTENBHOW IOI3YYECTH
OeToHa, MpH pacueTe Ha JUINTEIbHBIH HarpeB MPHUHUMAIOT 10 Tabn. 24 B
3aBHCUMOCTH OT BH1a OETOHA U CpelHEeN TeMIepaTypsl OETOHA C)KaTON 30HBI
ceuenus (cMm. 1. 4.13);

K03(h(HUIMEHT Py NPUHUMAIOT 110 yKazaHusM 1. 1.15;

MOMEHT UHEPLUH NPUBEIEHHOTO CEUEHUS |roq ONIPEAEIAIOT IO YKa3aHUAM
m. 1.15, npuammas B dopmyse (1) 3HaueHMs v IS KPaTKOBPEMEHHOIO
HarpeBa B 3aBHCUMOCTH OT CKOPOCTH IIOJbEMa TEMIIEpaTypbl M Ui
JUINTEJIBHOIO HarpeBa Kak NMpPU KPaTKOBPEMEHHOM HarpeBe C IOJbEMOM
remriepatypsl Ha 10° C/4 u Gonee.

B ¢opmyne (159) CHull 2.03.01-84 moaynp ympyrocti apMmarypbl Fg
cleAyeT YMHOXaTb Ha Ko3(GuuueHT s, mpuHUMaembii mo Tadn. 20 B
3aBHCUMOCTH OT TEMIIEPATYPHI apMaTyPBhI.

Ta6mmna 24

Howmepa KoaddurmenT @pp, yIUTHIBAFOIIHIA BINSHUE JUIMTEIBHON MOJI3Y4ecTH OeTOHA
COCTaBOB Ha JehopManuu dJIeMeHTa 03 TPEeILyH, P CpeHel TeMIepaType 6eToHa
OeToHa 110 CKaToi 30HbI ceuenus, °C

Tabn. 9

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

1—3 30 |40 |35 |40 | — | — | — | = | = | —

4—11, 23, 30 4,0 35 35 35 5,0 7,0 8,0 | 10,0 —

12—18, 35 4,5 4,0 4,0 8,0 | 11,0 | 150 | 20,0 — —
29,30
19—21 3,0 3,0 3,0 3,0 35 70 | 10,0 | 13,0 | 16,0 | 20,0

[pumedanns: 1. B Tabnuie naHel 3HAYeHUS KOIPPHUINUCHTA Ppy TS JUTATETHHOTO
HarpeBa.




2. JTns KpaTKOBPEMEHHOTO HAarpeBa M HEMpPOJOJDKUTEIILHOTO ACHCTBUS HATPY3KH
k03D GHUIIHEHT Py = 1.

3. 3HaueHne KOIQDUIHEHTA Ppp TSI IPOMEKYTOUHBIX TEMIIEPATYp MPHHUMAIOT
MHTEPIIOJISILIEH.

4. Ilpn Hammyuu B DJEMEHTE CkaTod apMatypsl ¢ p’ = 0,7 % 3HaueHume
koo duumenra ¢y, ymHoxkaercs Ha (1 — 0,11 ), Ho npunumaercs He menee 0,6.

5. Tlpu ABYXOCHOM HAINpPSHKCHHOM COCTOSIHMM 3Ha4eHHe KOd(DQUIMEHTa Py
ymHOxaercs Ha 0,8.

6. ITpu onepeMeHHOM YBJIaXKHEHHH 3HAUCHUS (py CIISYeT yMHOXKATh Ha 1,2.

Onpenesienne KPUBU3HBI KeJI€300€ TOHHBIX )J1eMEHTOB
HA Y4acTKAaX ¢ TPeIMHAMH B PacTAHYTO#i 30He

4.13. Ha yuacTtkax, TJie B pacTssHyTOi 30He 00pa3yloTcs HOpMaJbHBIE K
MPONONBHOM  OCH  JJIeMEHTa  TPEIIWHBI, KPHBHU3HBI  HM3THOAaeMBIX,
BHEIICHTPEHHO CXKATBIX, a TAK)Ke BHELEHTPEHHO PACTSHYTHIX TpH ¢ = 0,8h
9JIEMEHTOB TPSIMOYTOJIEHOTO, TaBPOBOTO W JABYTaBPOBOro (KOpoOYaToro)
CEUEHHI MPH BO3ICHCTBUM TEMIIEPATyPhI ompenesior mo ¢gopmyie (160)
CHull 2.03.01-84 ¢ ydeTom cieayromux yKa3aHHui:

MOy YIPYrocTu 6eToHa Ej, ClieqyeT yMHOXATh Ha KOG QuIeHt P,
npuHUMaeMblii 1o Ta6a. 10 B 3aBHCHMOCTH OT CpeIHEH TeMIepaTryphbl
OeTOHa C)KATOI 30HEIL;

pacyeTHOe CONPOTUBIICHHE O€TOHA Rpgr MODKHO JONOIHUTEIBHO
YMHOXaTbcsl Ha Kod(uIpeHT ycnoBuii paboTsl OETOHA Yh, TPUHUMACMBIN
o Tabi. 10 B 3aBHCUMOCTH OT CpeIHeH TeMIepaTypsl OeTOHa C)KATOH 30HBI;

KO3 QUIMEHT V ClIeAyeT NpUHUMATh 1O Tabn. 13 B 3aBHCHMOCTH OT
cpenHeil TeMmepaTypsl OETOHA CKAaTOW 30HBI CCUCHHS.

CpenHioro Temreparypy OeToHa C)KaTOH 30HBI CEYEHHMs JOIYCKAaeTcs
MPUHUMATB:

IUIsL TIPSIMOYTOJIBHBIX CEYeHHI 10 TeMIiepaType OeToHa Ha PacCTOSHUH
0,2hg OT Kpast cxKaTol TpaHu CeUECHHUS;

TSl TABPOBBIX W IBYTaBPOBBIX CEUCHHUIT 1O cpeHel TemmepaType OeToHa
CYKaTOH IOJIKH.

Monynb ynpyroctu apMaTyphl Es ciiefyeT YMHOXKATh Ha KOIQUIHEHT Pq
u kodpdunuent Vs, npuHumaembie o tabdn. 20 u 22 B 3aBUCUMOCTH OT
TEeMIIepPaTyphbl PACTIHYTOH apMaTypBI.

PacuetHoe conpotuBieHHe OeTOHA Rpypser MODKHBI JIOMOJIHUTEIBHO
YMHOXAaTh Ha KOA((QHUIUEHT YCIOBUH PabOThl OETOHA Yy, IPUHUMAEMBII MO
rabn. 10 B 3aBHCHMMOCTH OT TeMmIepaTypbl OeTOHAa Ha YPOBHE PacTSIHYTOW
apMaTyphl.

Koappunuenr s onpenensror mo dopmyne (167) CHull 2.03.01-84,
npuHUMast K03 GuuneHT ¢ mo tadn. 36 CHull 2.03.01-84:

NpU  pacueTe Ha  KpPaTKOBPEMEHHbId HarpeB —  Kak  JJis
HETPOJIODKUTENILHOTO JCHCTBHS HATPY3KH;
[pU pacueTe Ha JUIMTEIbHBIA HArpeB — Kak Uil MPOJODKUTEIBHOTO

IEHCTBUS Harpy3KHu.
W1 BBIUHMCIISIOT COMIACHO YKa3aHMAM I1. 4.4,
Koa¢dunueHt , nprHUMAeTCsl paBHBIM:

JUISL JKapOCTOWKHX OETOHOB
KJIaccoB BhIIE B7,5 ..o 0,9
IUIsL JKapOCTOWKHUX OETOHOB
KJIacCOB B7,5 M HMKE ..ocovvevvvecveenenne, 0,7



JUIs1 KOHCTPYKLMI U3 XKAPOCTOMKUX
0OETOHOB, PAaCCUNTHIBAEMBIX Ha
JIeCTBUE MHOTOKPAaTHO
MOBTOPSIOIIUXCS HArPy30K IIPH
BO3JICCTBUM TEMIIEPATYPBHI,
HE3aBHCHMO OT BHZa U Kiacca OeTona 1

B ¢dopmymax (161) u (164) CHull 2.03.01-84 xoaddumumeHT o ciemyer
onpeaenath no Gopmyse (57), B KOTopoit kKo3hGHULHEHT s TIPUHUMACTCS 110
rabn. 20 B 3aBUCHMOCTH OT TeMIlepaTypbl PACTSHYTOH apMaTyphl, a
ko3 duieHt By — mo tada. 10 B 3aBUCHMOCTH OT CpelHEH TeMIepaTyphbl
GeToHa CKaToM 30HHL, a B popmyiie (161) koadduuuent B pasen 1,8.

Onpenesenne nporudos

4.14. Tlonmplii mnpormd SIEMEHTOB paBeH CyMMe IIpOTHOOB,
00yCJIOBJICHHBIX:

nebopmanmeit u3ruba fy, koropeli onpenenstor mo ¢opmyne (171)
CHull 2.03.01-84;

nebopMaimei oT BO3ICHCTBUS TeMImepaTypsl f;, KoTopslii mpuHIMaeTcst
o 1. 4.16;

nedopmarmeii crusura f;, KoTophlii yuuTHIBaeTCS JUIS HM3rHOAEMBIX
3JIEMEHTOB TIPH ! <10m0 ykazaHusMm 1. 4.15.

Ilporu6 f; momyckaercss HEe y4YUTBIBaTh, €CIH OH I[IPUBOAUT K
YMEHBILEHHUIO TTOJIHOTO ITPOTn0a 3JIeMeHTa.

4.15. TIporu6 fy, oOycnoBneHHBIN JedopManuell cIBUra OT HArPy3KH U
BO3JICHCTBHS TeMIlepaTypbl onpenesstor no gopmyse (172) CHull 2.03.01-
84 ¢ y4eToM CIEAYIONINX TOMOIHATEIbHBIX TPEOOBAHH.

Koappunuenr ¢,, npuHuMaroT mmo tabim. 24.

Ilpu ompenenennu Moxynst caura G Monyne ymnpyroctd OeroHa Ej,
npuHUMaeMblii  mo Tabna. 11, ymHoxkaercs Ha koddduimeHt [y,
onpenensieMbld mo Tabn. 10 B 3aBUCHMMOCTM OT TemIeparypbl OeToHa B
ICHTPE TSHKECTH CEYCHUS.

B ¢dopmysne (174) CHull 2.03.01-84 MOMEHT MHEpIMH MPHUBEACHHOTO
cedeHus | g OrIpenernsercs mo ykazanusm 1. 1.15.

4.16. TIporu6 f, oOycioBneHHbIH AehOpMaAlUIMHU OT HEPABHOMEPHOTO
HarpeBa 0eTOHa 110 BBICOTE CEYCHUS DIIEMEHTA, ONPENEISIOT 0 GpopMyIie

f = j M (x) % (x) dx, (58)

rae
[1] (xy ~— KPHUBH3Ha OIEMEHTa B CEYCHHM X OT BO3/ICHCTBHSA
r t

TEMIEPaTyphl ¢ YIETOM HAMYHA B JTAaHHOM CEUCHUHU TPEUINH, BHI3BAHHBIX
yCI/IJ'lI/IHMI/I oT JleﬁCTBI/IH Harpy31<1/1 NN TeMnepaTypH, OHpeﬂeHHeTCH 1o
ykazaHusM m. 1.27 — 1.31;

M(x) — m3ru0aromMii MOMEHT B CEYEHHH X OT IEUCTBUSA €IUHUYHON

CHUITBI, TPUIIOKEHHOM 110 HAITPABIICHUIO MCKOMOTO TTEPEMEIICHNUS dIIEMEHTa B
CEUCHUH X 110 AJMHE IPOJIeTa, ISl KOTOPOTro HaXOJUTCS MPOTrH0.

[Tporudsr cOOPHBIX 3JIEMEHTOB KOHCTPYKIHMIA, UMEIOLINX OHOCTOPOHHEE
apMHPOBaHHME W CBapHBIE CTHIKM apMaTypbl B PACTSIHYTOH 30HE CEUCHHMS,



ONPEAENSIOT C YYETOM IOBHIIIEHHON 1eOpMaTHBHOCTH IIBa B cThIKe. [Ipn
9TOM KpHBH3HAa COOPHOTO 3JIEMEHTa B NpejeNiaX CThIKa, ONpelelieHHas KaK
JUI TIEJIOT0 3JIEMEHTa, YBEIMYHMBAETCS B 5 pa3 INpH 3allOJHEHHWH IIBa
pacTBOPOM IIOCJIE CBapKH CTHIKOBBIX HakIaJoK U B S50 pa3 mpu 3amoiHeHUH
[IBa J0 CBapKH, OCYLIECTBIIIEMOI C y4eTOM 3aJaHHOM IOCJIEI0BATEIILHOCTH
CBapKH, YKa3aHHOW B 1. 5.11.

ITpu pacyere cBOOOTHO ONEPTOH MM KOHCOJBHOH OAlIKM IOCTOSHHOM
BBICOTHI C OJJTHAKOBBIM pACIpe/ieIeHHeM TeMIepaTypsl OETOHA MO BHICOTE
CeueHHMss Ha BCed /jauHe Oanku mnporud, BBI3BAHHBIA BO3JEHCTBHEM
TEMIIEPATYPbI, ONIPEACISIOT IO GpopMyIIe

f==]s,l% (59)

rac [1] — KpHBU3HA OT BO3,H€I>10TBI/IH TEMIICPATYpPbl OIPECACIICTCA I10
r
t

ykazaHusm m. 1.27 — 1.31;
S, — KOX(pUIMEHT, MPUHAMAEMBIH PaBHBIM JUII CBOOOTHO OMEPTHIX
6anok — 1/8 u 11t KoHCONMBHBIX — 1/2.

Onpeuenenne KECTKOCTH 3JICMCHTOB

4.17. Ha yuacTkax, rae He o0pa3yloTCsl HOpMalbHbIE K MPOIOJIBHON ocH
3JIEMEHTa TPEIIUHBI, JKECTKOCTh HM3TH0AEMBIX, BHEIEHTPEHHO CXKATBIX H
BHEI[CHTPEHHO PACTSAHYTHIX 3JIEMEHTOB OMpe/iessieTcst o Gopmyrie

B— ¢b1 Eb I red . (60)
¢b2

Benuaunsr | ey, Ppy ¥ Py MPUHUMAIOT IO YKa3aHUAM Timt. 1.15 u 4.12.

4.18. Ha yvactkax, re o0pa3yloTcsi HOpMallbHbIE K TPOJONBHONH OCH
JJIEMEHTa TPEIIMHBl B PACTSAHYTOH 30HE, XECTKOCTh OIpenesseTcs IIo
caeaytomum Gopmynam :

JUTsL U3ruOAeMBIX DIIEMEHTOB

5 h,? : (61)
v, W,
E.SVv.A. &, +¢DbhE.[SY

JUIA BHCHCHTPCHHO CKAThIX W BHCHCHTPCHHO PACTAHYTHIX 3JIECMCHTOB U
ITPUJIOKECHUN HpO,Z[OHbHOfI CHJIBI B HEHTPE TSXKECTU CEUCHU DJIEMEHTA

B e,h,? | (62)
L es +7 } Wb es
EsﬂsVSAs &erfbhoEbﬂbv
Mepen z 3Wak "—" TpH BHEUEGHTPEHHOM CXKaTHH, 3HaK "+ mpw

BHEHIECHTPEHHOM PACTIAXKECHUHN



(63)

[PY BHELECHTPEHHOM pacTsukeHun U €q < 0,8hg, mpuaumarot g = 0,8hy;

M u N — ycuius, BEI3BaHHBIE BO3IAEHCTBHEM TEMITEPATYPHI U HATPY3KH.

Bce ocranpHble BenwumHbl, Bxomsmme B (opmyast (61) u (62),
ONpeneNstoTCs N0 yKa3zaHusM 11. 4.13.

5. KOHCTPYKTHUBHBIE TPEBOBAHMUS

5.1. [Ipu npoeKTHPOBaHUU OCTOHHBIX U YKEJIE300CTOHHBIX KOHCTPYKIIUH,
paboTarOIUX B YCIOBHSX BO3JCHCTBHUS TOBBIICHHBIX ¥  BBICOKUX
TEMIIEpaTyp. CJIEAYeT BBINONHATh KOHCTPYKTHBHBIE TpeOoBanus CHull
2.03.01-84, a taxxe ykazanus mm. 5.2 — 5.22,

MWHHUMAJIBHBIE PASMEPBI
CEYEHMHUA DJIEMEHTOB

5.2. MuHHMMaNbHBIE pa3Mepbl CEUYCHHH OrPKAAIONIMX DICMEHTOB
KOHCTPYKLMM YCTaHABIMBAOTCS TEIUIOTEXHUYECKUM PacueTOM.

TomuuHa MOHOJNHMTHBIX CBOJOB, KYIOJOB, IUIUT TIOKPBITHH H
IEPEKPBITHI U3 TSHKENIOTO KAPOCTOWKOro OeTOHA TOJDKHA MPUHUMATHCS He
meHee 60 MM, TUTUT U3 JIETKOTO >KapocTolkoro Oerona — He MeHee 70 MM.
MUHUMaNbHAsT TOJIIMHA COOPHBIX IUIUT HOJDKHA ONPEACNATHCS U3 YCIOBHS
obecrieyeHust TpeOyeMOH TOJ IIMHBI 3aIIUTHOTO CIOS OETOHA M YCIOBUH
PACIONOKEHHS apMATYPBI 10 TONLIMHE TUIHTHI.

Pa3mepsl cedeHnit BHEIIEHTPEHHO CKAThIX OCTOHHBIX H KeIe300€TOHHBIX
JIEMEHTOB TMPH BO3ACHCTBHM TMOBBIIICHHBIX W BBICOKHX TEMIIEpaTyp
JOJOKHBI HNPHUHHUMATbBCA TaKUMH, '-IT06I>I ux FI/I6KOCTI) Lo HC TIIpEBbIIIaJIa

i
MpeeIbHON BEIMUMHBI, yKa3aHHOH B Tabi. 25.

Tabmnuma 25

TpenenbHas rudkocts |,
i
DneMeHTBI BHELCHTPEHHO CXKATBIX JJIEMEHTOB
[pH TeMIieparype OETOHa B IIEHTPE TsHKeCTH cedeHus, °C

50 — 100 300 500 700 900
Beronubie 85 60 50 45 35
KenezobeToHHbBIE 125 90 55 — —

[pumewanms: 1. s  >Kene300€TOHHBIX  DIEMEHTOB C  OJHOCTOPOHHHM
apMHUpPOBaHNEM TpeJIeNIbHbIC THOKOCTH IIPHHIMAIOTCS KaK ISl OETOHHBIX JIEMEHTOB.

2. Jlns TmpOMEXYTOYHBIX 3HAUCHHI TeMIepaTyp NpelenbHble TI'HOKOCTH
OIPEAECIAIOTCS 110 UHTEPIOJIALUH.

3AIUTHBIN CJION BETOHA



5.3. TommuHa 3aIUTHOTO CJIOSI OCTOHA B KOHCTPYKIHMSAX M3 OOBIYHOTO
OeToHa JTOJDKHA IPUHUMATHCS

npu Temieparype apmatypsi 1o 100 °C:

JUISl TIPOJIOJIBHOW pabouell apMaTyphl, HEHANpsTraeMoOH M HanpsraeMoi
P HATSHKCHUN Ha YIIOPHI,

JUISL TIOTIEPEYHOM, PacIpeieIMTeIbHON U KOHCTPYKTHBHOM apMaTypbl —
mo CHull 2.03.01-84;

npu Temmepatype apmatypsl 10 100 °C ¢ momepeMeHHBIM YBIaKHEHHEM
6erona u Bhimie 100 °C — yBenuuenHodl Ha 5 MM u ObiTh He MeHee 1,5
TraMeTpa apMaTypBhl.

B KOHCTpYKIMSX M3 >KapOCTOWKOro OETOHA TOJIIMHY 3alIUTHOTO CJOS
OeroHa Ui apMaTypbl HE3aBUCHMO OT €e BHAAa HEoOXO0aAnMO
npeaycMmarpuBaTh oonee ykaszanHoi B CHull 2.03.01-84:

IpH TeMieparype apMaTypsi, C:

Jo 200 .......... Ha 5 MM
Cs. 200 .......... Ha 10 mm

MpH 3TOM MHHHUMaJbHAs TOJIIMHA 3alIMTHOTO CJIOsi OETOHA NOIDKHA OBITH
pu Temmeparype apmatypsi, °C:

Jo 100 ..o, 1,5d
Cs. 100 go 300........... 2d
w 300 e 2,5d

5.4. TonmmHa 3amMTHOrO cJOS OETOHa y KOHIOB IPEABAPUTEIBLHO
HaNPsDKEHHBIX JIEMEHTOB U3 OOBIYHOTO M JKapOCTOWKOr0 OETOHOB Ha JTHHE
30HBI TIepelavyd HaIpsDKeHWH mpu Temreparype apmartypsl mo 100 °C
TOJDKHA COCTABIIATh, HE MEHee: Ul CTEeP)KHEBOW apMaTyphl Ki1accoB A-1V u
A-1llB, a Tarke I apMaTypHbIX KaHatoB — 2d, A1 CTEpXKHEBOI
apMaTypsl kiaaccoB A-V u A-VI — 3d, a nmpu Gosee BBICOKO# TemmepaType
ee cienayer yBennuuBaTh Ha 0,5 nnamerpa ankepyeMoi apMatyphl.

5.5. B anemeHTax U3 0OBIYHOTO M KapOCTOWKOTO OETOHA C HANpPSTaeMOit
MPOJOJILHOM apMaTypoil, HaTsrMBaeMold Ha OETOH, NpH TeMIepaType
apmatypsl 1m0 100 °C paccrosHMe OT TIOBEPXHOCTH OJIEMEHTa JI0
MOBEPXHOCTH KaHaJa WM TOJNIIMHY 3alIUTHOTO cJjosi OeToHa mpu
pacIoIOKEHNH HANIPATaeMON apMaTypbl B Ta3ax WM CHAapyXXH CEUCHHS
anemMenTa cineayer npuaumarts no CHull 2.03.01-84, a npu Oonee BhICOKOH
TeMIIepaType apMaTypsl — yBean4yuBath Ha 10 Mm.

5.6. B mosbIX sreMeHTax KOJBIEBOTO HJIM KOPOOYATOro CEYeHUs NpH
BO3JCHCTBUM TMOBBIUIICHHON M BBICOKOM TEMIIEpaTypbl pacCTOSAHUE OT
CTepKHEl TPOJOIBHOW apMaTypbl 1O BHYTpPEHHEW ITOBEPXHOCTH OeToHa
JIOJDKHO YIOBIIETBOPSTH TpeOOBaHUsM 11. 5.3.

AHKEPOBKA
HEHAIIPSAITAEMOM APMATYPBI

5.7. Tlpu ompeneseHUH IJIWHBI AaHKEPOBKH apMatypbl l, mo dopmyne
(186) CHull 2.03.01-84 mnpu BO3NCHCTBMM MOBBIMICHHOW H BBICOKOM
TeMIepatypbl R cleayeT NONONHHUTENbHO yMHOXKaTh Ha KOI(GQHIMEHT
yCIJIOBUI1 pabOTBI apMaTyphl Vs, MPUHUMaeMblid 1o Tadn. 20 B 3aBUCHMOCTH
OT TeMIlepaTypbl apMarypbl; R, ciemyer MONONHHUTENHHO YMHOXAaTh Ha
KO3 GUIMEHT YCIOBHIA pabOThl OCTOHA Yy, MPUHUMAaEMBbId 110 Tadm. 10 B
3aBUCHMOCTH OT TeMIIepaTypbl OETOHA Ha YPOBHE apMaTypHL.



[Tpu morepeMeHHOM YBIIQ)XHEHUH OETOHA U TP TEMIIEpaType apMaTyphl
ceeiie 200 °C Bemuuuny |y, cnemyer ysemmumBath Ha 20%; K KaxIoMy
PAcTSHYTOMY MPOIOJBEHOMY CTEPKHIO HEOOXOIMMO TpeoyCMaTpHBATh
IPUBApKy HE MEHee JBYX MONEPEYHBIX CTEPIKHEH.

IMPOJOJBHOE
APMUPOBAHMUE 3JIEMEHTOB

5.8. TIpomonbHOE apMHUpPOBaHHE M MHUHHMAIbHAs IUIONIATh CEUCHUS
MPOIOJILHOM apMaTypbl B JKEIE300€TOHHBIX AJIEMEHTaX M3 KapOCTOWKOTO
OeToHa moymkHbI mpuHUMaThes o CHull 2.03.01-84.

Juametp mpooNbHON paboueil apMaTypbl HEJO/DKEH MPEBBINIATH TPU
Temiieparype apmMatypsi, °C:

Jlo 100 BxJroH. ......... 28 MM

Cs. 100 go 200 .......... 25"

" 200 " 300.......... 20 "

" 300 " 400......... 16"

" 400 e 2"
INOINEPEYHOE

APMUPOBAHHE 3JIEMEHTOB

5.9. TlomepeuHoe apMUpPOBAHHE IKEIC300CTOHHBIX 3JCMEHTOB W3
KapocToiKoro OeToHa pomkHo npuHuMaThes o CHull 2.03.01-84.

JlnaMeTp OTOTHYTBIX CTEp)KHEl B 3aBUCHMOCTH OT TeMIepaTyphl
apMaTypsbl cieayeT IPUHUMATh 10 yKa3zaHusM 11. 5.8.

CBAPHBIE COEJMHEHUSI APMATYPEI
M 3AKJIAJHBIX JETAJEMR

5.10. CapHble COCIMHEHHS apMaTypbl U 3aKIaJHBIX JIETaleH, a TaKkKe
CTBIKM HEHANpsTaeMOl apMaTypbl BHaxJIecTKy (0e3 CBapkh) B KOHCTPYKIUSX
M3 KapoCTOWKOro  OeroHa nomkHBI BhIMoONHATE Mo CHull 2.03.01-84.
Jlnuna mepenmycka (Haxiectku) | apmarypsl B paboueM HalpaBlICHHH
MOJKHA OBITH HE MEHEE BETMUYMHBI |4y, Ompeaensemoii ¢ yueroM TpeGoBaHmit
m. 5.7. JlnameTp CTBIKyeMBIX CTEpXKHEH H3 apMaTyphl IEePUOAUYECKOTO
npo¢uIIsi He TOJDKEH MPEBbImaTh 28 MM, a U3 riaajkoi apMaTypsl — 20 MM.
CTBIKM BHAXJIECTKY 0€3 CBapKU HE JOMYCKAIOTCS TPH HUKIHYECKOM HarpeBe
W TIPH TIOCTOSTHHOM HarpeBe pacTsHyToi apmarypsl Beimre 100 °C.

CTBIKHA 3JIEMEHTOB
CBOPHBIX KOHCTPYKIIUI

5.11. Crpiku >1eMEHTOB COOPHBIX KOHCTPYKIIMA H3 >KapOCTOHKOTO
OetoHa moinkHbl BeONHATE 0 CHull 2.03.01-84. CapHble coenuHCHHS
apMaTypbl HEOOXOIUMO MpEayCMATPUBATh C YYETOM MOCIIEA0BATEILHOCTH
MPUBApKH CTEepKHEH K Hakimaakam. CHayala JOJDKHBI TNPHUBApUBATHCS
CTEpP)KHU C OJHOW CTOPOHBI CTHIKA, a TOCJIC OCTBIBAHWS HAKIATKH — C
PYTrOM.

CTBIKE MEXIy CTCHOBBIMHU TTAHEISIMH U3 JKapOCTOWKOTO OCTOHA CIIEIyeT
PeIyCMaTpUBaTh HA PAaCTBOPE C YCTAHOBKOI OETOHHOrO Opyca pazmepom
5x5 cm (uept. 5, a). B crThikax maHened, mepekphIBarOIUX pabouee
MPOCTPAHCTBO  TEIDIOBOTO  arperara, OCTOHHBIA  Opyc  JOIDKCH



YCTaHABJIMBATHCS Ha PACTBOpPE C MEHee Harperoil cTopoHsI pebep (depT. 5,
6). IlpocTpaHCTBO MeXIy peOpaMu CTHIKYEMBIX IOJBECHBIX MaHenehd ¢
KOHCOJIHBIMH BBICTYIIaMH TUIUTHI CJIEAYET 3aroiIHATH TEIUION30ISIMOHHBIM
MaTepuanom (depT. 5, ).

CTBIKM MEX1y MaHeIsIMU M3 JIETKOrO >KapOCTOWKOro OeTOHa Ciemyer
3aMONHATh PACTBOPOM MPOYHOCTHIO HA C)KAaTHE, MEHBIIEH IPOYHOCTH
OctoHa (yTepoBkH. Mapka pacTBOpa NpUHUMAeTCs He Hmwke MI15.
[IpomonbHBIE TOpIIEBBIE MOBEPXHOCTH MaHENEH MODKHBI MMETh Masbl WIN
CKOCBI, YICPKUBAIOIINE PACTBOP OT BBI MagaHus (4eprt. 6, 2, 9, e, o).

Tonmmmua mBa CTBIKA MEXIY COOPHBIMH JJIEMEHTaMH TEIUIOBBIX
arperaTtoB JIOJDKHA MIPUHUMAThCS He MeHee 20 M.

5.12. CoenuHeHnne apMmatypsl B COOPHBIX 3J€MEHTaX M3 KapOCTOHKOTo
OeTOHa JOITyCKAeTCsl BBINOJHATH 4epe3 OKANMIIAIOIINE YrOJIKH, CTHIKOBBIC
HAKJIAJIKK WK ITyTEM CTHIKOBAHHUS apMaTyphl BHAXJICCTKY (4epT. 6).

B crhikax maHesel, MepeaaomyX eI OT apMaTyphl Yepe3 KOCBHIHKY
Ha CTBIKOBYIO HAKJIAQIKy C O3KCLEHTPHCUTETOM, OOS3aTeNbHO JIOJDKHBI
MpeIyCMaTpUBaThCI aHKEPhl W3 apMaTypbl IIEPHOIUYECKOTO HpPOQHIIS.
JIlMHa aHKEpHBIX CTEPXKHEH, NPHUBAPEHHBIX K IUIACTHHE BTaBp WIH
BHAXJICCTKY, JIOJDKHA OBITh HE MEHee lyn, ompenesseMoil Mo ykazaHHAM II.
5.7.

Ecnn HeoOXomuMyl0 pacyeTHYIO JUIMHY aHKEPOB TPYIHO BBIAEPKATh U3-
38 TEMIIepaTyphl, IMPEBHIIIAIONIEH TMPeNeTbHO AOMYCTUMYIO TeMIlepaTypy
MPUMEHEHUS apMaTypbl, YCTaHABIMBAeMO# 1Mo pacdery (cMm. Tabm. 17), To
JIONYCKAeTCsl yMEHbBIIATh JJIMHY aHKEPOB C 00s3aTeNbHOM MPHBAPKON K UX
KOHLIAM JIOTIOJTHH. TEIbHbIX IUIACTUH (4epT. 7).

UYept. 5. CTBIKH JIEMEHTOB COOPHBIX KOHCTPYKIMH U3 XKapOCTOHKOro OeToHa
a — CTBIK PEeOPHCTHIX NaHeNeH B CTEHAX; 6 — CTBIK PEOPUCTHIX IaHeNIeH B IIOKPBITHSX;

6 — CThIK peOPHCTBIX MaHeleil ¢ KOHCONBHBIMH BBICTYIIAMHU; 2 — CTHIK JIByXCIOWHBIX MaHeleit; o
— CTBIK ITaHeNeH ¢ OKaiMILTIONIM apMaTypHBIM KapKacoM; e — CTBIK ITaHeNel ¢ OKaiMIITIOMUM
KapKacoM H3 TSDKEIIOT0 JKapOoCTOUKOro 6eToHa; oic — CTBIK AaHEeNeH U3 JIETKOro XKapOCTOHKOro
OetoHa; 1 — TsKeINbId KapOCTONKKIA OETOH; 2 — apMaTypHbIi KapKac;

3 — nerkuit xapocroiikuii 6eroit ¢ D 1100 u meHee; 4 — Opycok cedeHHeM SX5 ¢M U3 TSHKENOro
’KapoCTOMKOro 6eToHa; 5 — cTepXkeHb AMaMeTpoM 6 MM; 6 — kapocToiikuii pacTBop; 7 —
YTOJIOK KECTKOCTH TaHenw; 8 — jxapocToiikuii nerkuit 6eton ¢ D 1200 u 6onee; 9 — ankep; 10
— TEIJIOM30JISIIIMOHHAS Mpocioiika TommuHoi 10—20 mM; 11 — meTanauyeckuit nuct; 12 —
CTBIKOBAs HAKJIAIKa
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Yepr. 6. CoequHEeHHs apMaTypbl B CTBIKAX JIEMEHTOB COOPHBIX KOHCTPYKLHIT
13 )KapoCTOMKOro GeToHa
a — HAXJIECTOYHOE COEMHEHUE C METAILTMIECKON HAKIAAKON U3 JIUCTOBOM CTANN;
6 — creikoBoe coeaunenue o I'OCT 19292-75; 6 — CTBIKOBOE COEAMHEHUE
o F'OCT 14098-68; 2 — Hax/1eCTOUHOE COETUHEHNE

Yepr. 7. [leranb CThIKA apMaTypbl YEThIPEX MaHENICH U3 KaPOCTONKOro jxese300eToHa
1 — apmarypa; 2 — KOCBIHKa; 3 — CTBIKOBasi HaKiaaKa; 4 — cBapka; 5 — aHkep apMaTypsl;
6 — aHKep KOCBIHKH; / — aHKepylollas IIaCTHHKA

OTJAEJIBHBIE
KOHCTPYKTUBHBIE TPEBOBAHUSA

5.13. [lupuna TemIiepaTypHO-YCaJOYHOTO IIBa D B 3aBHCHMOCTH OT
paccTOSHUS MKy IBaMu | oImKHA onpenesiThes o Gopmysie

b= gt| (64)

OTHOCHTENBHOE YUIMHEHHE OCH 3JEMEHTa €; CIICAYeT BBIUHCIATH B
3aBUCHMOCTH OT BH/[a KOHCTPYKIIUH U XapaKkTepa Harpesa o yKa3aHusIM Il
1.27—1.30.

[upuHy TeMIEepaTypHO-yCaJI0YHOTO IIBa, BHIYMCICHHYIO O (opMmyiie
(64), cnmemyer yBemmumBath Ha 30 %, ecaM IIOB  3AMONHACTCS



acOECTOBEPMHUKYJIUTOBBIM PACTBOPOM, KAOJMHOBOH BaTOW WIIM IIHYPOBBIM
acOecTOM, CMOYCHHBIM B TJIMHIHOM pacTBope (4epT. 8, ).

TemmnepaTypHO-ycaq0oYHbIe BBl B OCTOHHBIX M KEJIC300E€TOHHBIX
KOHCTPYKIIMSIX CJIEAYET MPUHUMATh IUPUHOIT He MeHee 20 MM.

Korna naBnenue B paboueM MpOCTPAHCTBE TEINIOBOIO arperata He paBHO
aTMOC(epHOMY, TeMIEepPaTypHO-YCaJOUHbIN [IOB OJDKEH MMETh YIIUPEHHE
IS YCTAaHOBKM OeToHHOTO Opyca (uept. 8, 6). bpyc momken
YCTaHABIMBATHCA HACYX0 0e3 pacTBopa. Mexay OpycoM M MeHee HarpeTou
MOBEPXHOCTBIO  IIIOB  CIEAyeT 3aloNHATh JIErKo  JAe(OpMHUPYEMbIM
TEIUION30JSIIIMOHHBIM MaTepraioM (4ept. 8, 6).

B meuwax, rme TpeOyercs TrepMETHYHOCTH pabOdYero MpPOCTPAHCTBA, C
HApYXXHOH TOBEPXHOCTH B TEMIICPATYpPHO-YCATOYHOM IIBE JOJIKEH
PeAyCMaTPUBATHCS KOMIIEHCATOD (4epT. 8, 6).

Ueprt. 8. TemmeparypHbIe BBl B KOHCTPYKIUSIX U3 )KapOCTOHKOro GeToHa
a — II0B, 3aTI0JIHEHHbIH IHYPOBBIM aCOECTOM; 6 — TO e, C OSTOHHBIM OPYCKOM; 6 — TO XK€,
¢ METAJUIMYECKIM KOMIICHCATOpOM; 1 — IIHYpOBBIif acOecT, CMOUCHHBI B INIMHSIHOM PacTBOpE; 2
— OeTOHHBII OpyCcoK; 3 — KOMIEHCaTop; 4 — CTaNbHON CTEPKEHb JUAMETPOM 6 MM

5.14. Jlns opraHM30BaHHOTO Pa3BUTHS YCAJOYHBIX TPEIIUH B OETOHE CO
CTOPOHBI ~ pabodyero MNPOCTPAHCTBA  TEIUIOBOIO  arperata  JIOJDKHBI
MpeaycMaTpuBaThCsl ycagouHple MmBHL. IlIBEI mmpuHOH 2—3 MM ¥
ryOouHoi, paBHO#t 1/10 BbICOTHI ceueHusi, HO He MeHee 20 MM, cienyer
pacrionarath uepe3 60—90 cMm B ABYX B3aMMHO TNEPIEHANKYISIPHBIX
HampaBieHusx (uepT. 9, 6).

5.15. Ycunms oT HepaBHOMEPHOTO HarpeBa OeTOHa IO BBICOTE CEUCHHS
3JIEMEHTA JIOMYCKAETCS] YMEHBILATh:

YCTPOWCTBOM KOMIICHCAIIHOHHBIX IIBOB B 00Jee HATPETOH CHKATOH 30HE
6erona (uept. 9, a). KoMeHcamnoHHBIE BBl IMUPHHON 2—5 MM Clleayer
pacrnonarath yepe3 60—90 cm Ha riyOouny He Gosee 0,5 BBICOTHI CeucHHS
JIEMEHTa B HANPABJICHUH, NEPICHIUKYISIPHOM K JEHCTBUIO CKHMAIOLINX
YCWIHH OT BO3EHUCTBUSI TEMIIEPATYPHI;

MOBBIIICHAEM TEMIIEPATyphl PACTSIHYTOH apMaTypbl, PaclOJIOKEHHOH Y
MEHee Harperoil rpaHH OETOHa, ITOCPEACTBOM YBEIHYECHUS TOJIIHHBI
3aIUTHOTO CIIOS OETOHA MJIM YCTPOHCTBOM Hapy>KHOE TETIIOM30JISLIUH.
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Yepr. 9. I1IBBI cO CTOPOHBI HArpeBaEMOil TOBEPXHOCTH B KOHCTPYKIIMSIX
U3 )KapOCTOIKOro 6eToHa
a — KOMIICHCALMOHHBIE; 6 — yCaJl04HbIe; 1 — KOMIICHCAIIMOHHBIH II0B IHUPUHOI 2 — 5 MM;
2 — ycanounsiii mos riayousoi 0,1 hy u mmpuHoii 2 — 3 MM

5.16. B xene300eTOHHBIX KOHCTPYKLHUSX U3 >KapOCTOWKOTO OeToHa s
BOCIIPUSITHS PacTATUBAIONINX YCHIIMH, KaK MIPaBUIIO, CIIEAYeT yCTaHABIMBAT
apMaTypy y MEHee HarpeToil IpaHu CEeUeHUs ICMEHTA.

Ecim B KOHCTPpYKIMSAX OT HAPY3KH PACTATHUBAIOIINE YCUIIHS BO3HUKAIOT
CO CTOPOHBI 00JIee HarpeTol I'paHu CEYEHHS JJIEMEHTa, TO apMaTypa MOXKET
BOCIIPMHMMATh  pacTATMBAIONIME  YCWJIMS TPH  TeMIeparype, He
MPEBBIIAIOIICH TNPEIeNbHO  JOIMYCTHMYK —TEMIIepaTypy IMPUMEHECHUs
apMaTypbl, yCTaHABIMBAEMOH 10 pacuery (cMm. Tabi. 17).

JUIsi CHMDKEHHSI TEMIIepaTypbl apMaTypbl JOMYCKAaeTCs YBEJIMYHMBATH
TOJIIMHY 3aIUTHOTO cJosi OeToHa y Oojiee HAarperod I'paHW CEYEHHs
dJIeMeHTa 10 6 JuaMeTpoB HPOJOJIBHON apMaTypbl MM IpeaycMaTphBaTh
TETUION30JISIINIO U3 JIETKOTO JKapOCTOHKOT0 OETOHa.

Ha rpaHume O€TOHOB pa3HBIX BHIOB CIIEAyeT YCTAaHAaBIMBATh
KOHCTPYKTHBHYIO apMaTypy M3 ’KapOCTOHKOH cTaii AuameTpom He Oonee 4
MM, KOTOpast IOJDKHA OBITh puBapeHa K xomytam (uept. 10).

TemnepaTypa HarpeBa KOHCTPYKTUBHOM apMaTypbl HE JIOJDKHA
MPEBBIIATh  TPENeNbHO  JOMYyCTHMYK — TeMIlepatypy  NpUMEHEHHS
KOHCTPYKTHBHOI apMaTyphbl, yKazaHHYyIO B Ta0I. 17.

Yepr. 10. KoHcTpyKIus Haru6aeMoro sxejie300€TOHHOT0 3JIEMEHTa. HarpeBaeMoro
1o Temreparypsl 6osee 400 °C co CTOPOHBI PaCTSHYTON 30HBI
1 — TsDKeINBIN KapOCTONWKHIA OETOH; 2 — TEIUIOM30JISIIUOHHBIN CIIOW U3 JIETKOT0 KapOCTOWKOTO
OeToHa; 3 — ceTKa M3 KapOCTOUKOI cTanu quaMerpoM 4 MM; 4 — IpoosbHast pabodast
apMmaTypa

5.17. Hecymme wu HeHecymue KOHCTPYKIMH TEIUIOBBIX arperaTros
CIEIyeT BBINOMHATE W3 COOPHBIX OJHOCIOWHBIX WM MHOTOCIIOHHBIX
aeMeHTOB. COOpHBIE OTpa)Ialoliie KOHCTPYKILUH, KaK IPaBHIIO, Ipeayc-
MaTpUBAIOTCS U3 OJOKOB, IJIUT U aHENEH.

B 1ByXcCiOWHBIX TaHeNsX, IPOEKTHPYEMBbIX M3 pa3HbIX BUAOB
)KapOCTOMKOr0 OETOHa, TEIUIOW3OJISILMOHHBIA JIETKHH KapOCTOMKHH OeToH



MaXEeT MPEayCMaTPUBAThCA KaK CO CTOPOHBI Pab04ero NpocTPaHCTBA, TaK U
C HapY>XKHOW CTOPOHBI TEIJIOBOTO arperara.

Jnst  ymydmieHusT COBMECTHOM paOOTBI OTAENBHBIX CJIOEB OeTOHa
JIOMYCKAaeTCs MPEeyCMaTpPUBaTh YCTAHOBKY KOHCTPYKTUBHOW apMaTypbl WX
aHKepoB. ApMaTypa JI0JDKHA 3aXO/IUTh B KaXKIIbIi CIIoi OeTOHa Ha riyOuHY
He meHee 50 mMMm. Ecnm B 30HE CONpSsDKEHHsS OTAENBHBIX CIOEB OeToHa
TEMIIepaTypa  NpEeBBIIIAET  IPelelbHO  JIONYCTHMYIO  TEeMIepaTypy
MPUMEHEHUs] KOHCTPYKTHBHOW apMaTyphl, yKa3aHHyl0 B Tabu. 17, To s
YCUJIEHUSI CBSA3M MEXIy CIOSIMH JOIyCKAaeTCsl yCTpauBaTh BBICTYIBI WU
OCTOHHBIE IITIOHKH.

B pebpucThIX maHensx IUIMTY U pedpa cIeayeT BBIIOIHATD U3 TSKEIOro
WJIM JIETKOTO KOHCTPYKIIMOHHOTO KapoCTo#Koro 6etona (cM. uept. 9,6). B
MECTax COIpsDKeHUs] pebep C TUIMTOH HEoOXOAWMO YCTpaWBaTh BYTHI.
Mexny peOpamMu ¢ MeEHee Harperodl CTOPOHBI CIIEIyeT pacrojaraTb
TEIUIOBYIO M3OJIILMIO M3 JIETKOTO YKapOCTOMKOro OETOHa WM W3 TeIulo-
M30JIIIMOHHBIX MaTepHaioB. B pebpax maHenw ciexyeT mpemaycMaTpUBaTh
apMaTypHbIE KapKachl, KOTOPbIE TOKHBI OBITh 3aBEICHBI B OCTOH IUIUTHI HE
meHee yeM Ha 50 mm. [Ipm HE0OXOTUMOCTH CHMXKEHHUS TEMIEpaTyphl
pabodeli apMaTypsl, yCTaHABIMBaeMOU B pedpax, pedpa MOTyT BEICTYIATh 3a
Hapy>KHYIO ITOBEPXHOCTh TEIUIOBOM W30iAIMH. [lmuTy maHenu ciemgyer
apMHpPOBaTh KOHCTPYKTHBHOM CBapHOH CETKOI M3 apMaTyphl AMaMETPOM HE
OoJjiee 4 MM C pacCTOSIHUSIMH Mexay cTepkHsiMu He Meree 100 M.

TemnepaTypa HarpeBa CBapHOH CETKM HE JIOJDKHA NPEBBIIATH
MpPEeeNbHO JOMYCTUMYIO TEMIlEpaTypy NPHUMEHEHHS KOHCTPYKTHBHON
apMaTypbl, ykasaHHylo B Tabn. 17. Ecmum TemmepaTypa HarpeBa IUIUTHI
MaHeJIW NPEBBIIIACT MPEACTbHO AOIMYCTUMYIO TEMIIEpaTypy HpHUMEHCHHUS
KOHCTPYKTHBHON apMaTypsl, JOMYCKAaeTCs IMIINTY HE apMUPOBATh.

Jnst HeHecyHmMX OOJETYEHHBIX OTPaXKAAIOIINX KOHCTPYKLMH TEIIOBBIX
arperaToB CJIEAyeT IpeayCMaTpuBaTh JIETKUE >KapOCTOWKHE OCETOHBI W
3(h(heKTUBHBIC TEIJION30JIAIIUMOHHBIC MAaTCPHAIIBI.

B 1BYXCIOMHBIX MaHENsIX Ha METANIMYECKOM JIMCTE  JIETKHH
KapOCTONKUI OETOH cllefyeT KpelmuTh aHKEPaMH, IPUBAPEHHBIMU K JIHCTY
(uept. 11, a). AHKepBI JOHKHBI IPUHIMATHCS U3 CTEPXKHEH IrameTpom 6 —
10 MM wm momockl 3x20 mMm. JInWHA aHKepa NOJDKHA OBITH HE MEHeEe
[TOJIOBHHBI TOJIIUHBEI (yTEePOBKH, a PACCTOSHHUSA MEXIYy HUMH — He Ooiee
250 MM. MeTtayuin4eckuil JIMCT TONIIMHOW HE MeHee 3 MM JIOJDKEH MMETh
OTOTHYTHIE Kpas WM IPUBAapeHHBIE ""Ha TIEpOo" TI0 KOHTYPY YTOJIKH.

B naHensx ¢ OKaUMISIOIIMM  KapKacoM MPSMOYTOJIBHOTO — WIIA
TpPaNeMeBUIHOTO CceUeHHs pedpa JOIDKHBI TIpeILyCMaTpUBaThCS U3
TSOKEJIOTO WJIM JIETKOTO KOHCTPYKIMOHHOTO KapOCTOMKOro OeroHa, a
MPOCTPAHCTBO MEXJAy pedpaMH Ha BCIO TOJIIMHY CJEIyeT 3aroJHsiTh
TEIUION30JSIIMOHHBIM  JIETKUM KapocTOikuM OetoHoM. Pebpa ciemyer
apMHPOBaTh TUIOCKUMH KapKacaMH, PacIlOIOKEHHBIMH C MEHEee HarpeTou
cTOpOHBI (4epT. 11, 6).

B maHensx ¢ okallMIIMIOIIMM apMaTypHBIM KapKacoM CBapHOW Kapkac
cJeIyeT pacrojiarath IO MEPUMETPY IMaHeld Y MEHee HarpeTod CTOPOHBI
(uepr. 11, 6).

Kpennenue nanenei kK Kapkacy JOIDKHO OCYIIECTBIATECA Ha O0dTaxX WIH
Ha CBapKe TaK, YTOObI MaHEIN MOTJIM CBOOOIHO NMepeMeIaThCsl IPY Harpese.

B KOHCTPYKIMSX TEIUIOBBIX arperaTtoB M3 MOHOJIMTHOTO JKEe300eTOHa
CO CTOPOHBI paboyero MPOCTPAaHCTBA B YIJIaX COIPSIKEHUS CTEH, a TaKkKe
CTCH C IIOKPHITHEM U NTEPEKPHITHEM CIIEAYET IPEeIyCMaTpUBaTh BYTHI.

ITpu Temneparype paGodero npocTpaHCTBa TEIJIOBBIX arperaToB CBBIIIE
800 °C orpaximaroilyl0 KOHCTPYKIMIO C [IENbI0 YBEIHUYCHHUS €€



TEPMHUYECKOTO  CONMPOTHBICHUS CIEAyeT pEeIaTh MHOTOCIOWHOH ¢
BKJIIOYEHHEM B €€ COCTaB CJIOEB M3 d3QEeKTUBHOI Tertonzonsaiuu (uept. 11,
2).

MHorocnoiiHas Hecylas WM CaMOHECYILass KOHCTPYKLHS CO CTOPOHBI
paboyero MpPOCTpPaHCTBA JIOJDKHA HMETh (YTEpOBOUHYIO IUIMTY U3
’KapOCTOHKOTr0 OETOHA, C HEHarpeBaeMOH CTOPOHBI — HECYIIIEE OCHOBAHHE B
BUJE  JKEJC300€TOHHOM  IUIMTHI WM  METAUIMYECKOro Jmucra ¢
OKaMMIIIOIUMY YrOJKaMH, a MEXKIY HUMH CJIOH TENIOU30IIUH, TpUYeM
BOJIOKHUCTBIE ~ OTHEYNOpHBIE  MaTepuajibl  CleIyeT INPUMEHITh B
TEMIIEPaTyPHBIX 30HaX CEUCHUs] KOHCTPYKLIUH, I HENb3s IPUMEHATH Oojee
NIeIeBbIe U MeHee Je(pUIIUTHRIC MaTepHallbl, HAPUMED, TUINTHI M MaThl U3
MUHEpPaJIbHOI BaThI.

Jlist obecnieueHnst HaJISKHOTO COCMHEHHS HECyIIero U (pyTepoBOYHOTO
CJIOEB MHOT'OCJIOMHOM (byTepoBkH peKOMeHayeTCs [IPUMEHSATH
MPOCTPAHCTBEHHbIE aHKEPhl B BHAE COCAWHEHHBIX MEXIYy CcoOoM
KpecTOOOpa3HO YCTAHOBJIEHHBIX THYTBIX CTEp)KHEH, pacroyoXECHHBIX
MEPIICHINKYISIPHO K apMaTypHO# ceTke (daept. 12).
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Yepr. 11. KoHCTpyKUUS AHENeH 1T JIETKOTO KapOCTOWKOro 6eToHa
@ — JBYXCIIOWHAs TTaHes b Ha METAJLIMYECKOM JIUCTE; 6 — IMaHEJb ¢ OKAMIISIOIINM KapKacoM U3
TSKEJIOr0 KAapOCTOMKOr0 OETOHA; 8 — TaHEeJb ¢ OKAUMIISIFOLIIUM apMaTypPHBIM KapKacoMm;
2 — MaHeJb CO CTAILHBIMHU aHKepaMH 1 3)(HEKTUBHOM TEIIOM30IIAIHEH; 1 — YTroJIOK KECTKOCTH
MaHeNu; 2 — MeTaJUIMYeCKuii ucT; 3 — aHkep; 4 — Jerkuii )apocToiikuii 6eToH
¢ D 1100 u menee; 5 — nerkuii xxapoctoiikuit 6etoii ¢ D 1200 u 6onee; 6 — oxalMIsIFOIIMI
KapKac U3 TSDKENIOTo XKapoCTOHKOro 6eToHe; 7 — apMaTypHEIH kapkac; 8 — ¢ dexruBHas
Teron3osus; 9 — ycanounsiii mos; 10 — maiiba



Yepr. 12. IIpocTpaHCTBEHHBII aHKEP B MHOTOCJIOWHO# KOHCTPYKIIUH TTaHETH
C JKene300€TOHHOM HecyIel MToit
1 — npocTpaHCTBEHHBIN aHKep; 2 — KeNe300eTOHHAs HeCyIas IUINTa; 3 — MUHEepaIoBaTHas
H30IANUsT; 4 — IIMTHAS H30JIHMS; 5 — apMaTypHas ceTka; 6 — dyTepoBouHas IIHTA
U3 XKapOCTOHKOro 6eToHa

[IpocTpaHCTBEHHBIE aHKEpPBHl YCTAHABIMBAIOT B IIBaX IUIMTHOH U
MUHEPaIOBAaTHOM N30JISIIHH.

PaccTosiHne MexIy aHKepamMH PEKOMEHAYeTCsl IPUHUMATh B INpeJenax
0,7 — 1 M, a paccTossHHE OT KpaeB MaHENU O LEHTpa IIPOCTPAaHCTBEHHOIO
aHKepa — KPaTHBIM pa3Mepy IUINT TEIUIOM3OJIIIMM W PABHBIM IOJOBHHE
paccTosiHUSL MeXJy aHkepamu. Ilnuta wu3 xapocroiikoro OeToHa,
3aKpeIUIeHHasl ¢ TIOMOIIBI0 aHKEpPOB, OT JEHCTBHS COOCTBEHHOTO Beca B
FOPU30HTAIBHOM IIOJIOKEHUH MaHeTH OylIeT paboTaTh Kak JBYXKOHCOJBbHAS
cCUCTeMa C MAaKCHMaJbHBIMH 3HAYCHUSMH DACTATUBAIOIIMX YCHIMH B
CEUCHMSIX MOJA TNPOCTPAHCTBEHHBIMU aHKEpaMH, TJl€ HMEIOTCS MECTHBIC
apMaTypHble CETKM, BKJIIOUCHHBIE B IIPOCTPAHCTBEHHBIH aHKep Ul
YBEJIMYCHUS IIJIOIIAAN aHKEPOBKH.

OyTepoBOYHAs IUTUTAa W3 JKAPOCTOHKOr0 OETOHA B YKPYIMHEHHBIX
MOHTQ)XHBIX JJIEMEHTaX pa3pe3aercs MBaMH NIMPHHOW 2 MM Ha OTJEJIbHbIC
JacTH TaKUM 00pa3oM, YTOOBI Ka)IIbIi OTAENBHBI MOHOJHMTHBIH Y4acTOK
OeTOHHOW (YTEpPOBKH KpEHHJICA K OCHOBAHHIO MAHENIH YeTBIPbMS WIIH JBYMS
aHKEepaMHU.

5.18. Koncrpykuuw, HepeKphIBalone  padodee MNPOCTPAHCTBO
TEIJIOBOTO arperara, MOTYT OBITb CBOOOJHO ONEPTHIMH Ha CTCHBI,
ITOJIBECHBIMU WJIM MOHOJINTHO CBSI3aHHBIMHU CO CT€HaMH. J{JI MOKPBITHH MpH
nposnerax Oojnee 4 M JOIDKHBI NPEUMYIIECTBEHHO IPEIyCMaTpUBATHCS
IMOJIBECHBIEC OaNKH, IINTHI M HaHeNu. PacueTHyo cxeMmy pabOTHI ITOJBECHON
KOHCTPYKIIMU CJeQyeT NPUHAMATh KakK IS JBYXKOHCOJNBbHOW Oanku, mpu
5TOM HE JOJDKHO JIONYCKAaThCsi BO3HUKHOBEHHS — PACTSITHUBAIOIINX
HallpsDKEHUN B OETOHE CO CTOPOHBI 0oJieeé HArpeTod IOBEPXHOCTH.
HOI[BCCHI)IC KOHCTPYKIMU HE IOJDKHBI BOCIHPHUMHHUMATL HUKAKHMX BHCHIHHUX
Harpy30K, KpoMe COOCTBEHHOTO Beca, U Ha HUX HE JOJDKHBI yCTPauBaThCs
MOCTHKH MJIM HACTHIIBI I XOKACHUSI 00CITyKHMBAIOIIET0 IEPCOHANA.

Kymnona u cBOABI JOMKHBI HMMETh CTpely moabema He MeHee 1/12
IIPOJIETA B CBETY.

Kymona u cBoapl ¢ MIOCKOM BepXHEil MOBEPXHOCTHIO Y MATHI JOJKHBEI
MMETh KOMITeHCAIIMOHHBIN 110B mmpruHoi 20 — 40 MM Ha riyOuHY, paBHYIO
BbICOTE ceueHus B 3amKke (uepT. 13). Crenyer nmpemycMaTpuBaTh 3amoTHCHAE
[IBa JIETKO JIePOPMHUPYEMbIM MaTEpPHajIOM M MOKPACKY IISIT TOHKUM CJIOEM
OMTYMHOTO Jlaka. 3a OCEBYI0 NHHHI0O B TaKHX KyIoJlaX M CBOJAaX



JTOMYCKAeTCsl MPUHUMATh AYTy OKpPYKHOCTH, HMPOBEIEHHYIO Yepe3 IEHTP
ATl U CEPEANHY BBICOTHI CEUEHUS B IICHTPE MIpoJIeTa.
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Yeprt. 13. KoHCTPYKIHS KyIOIa MEPEKPBITUS C TEXHOIOTHYECKUMU OTBEPCTUSIMH
13 )KapOCTOHKOro OETOHE JUIsl KpYTOro TEIJIOBOTO arperara
1 — GeToHHBI KyNOJ; 2 — KOMIICHCALIMOHHBIH 1110B ToumHol 20 — 40 MM, 3am0IHSHHbIH
JIerko 1ehOpMHUPYEMBIM MaTepHaoM; 3 — CeTKa U3 IIPOBOJIOKH AHAMETPOM 10 6 MM,
[pHBapeHHas K KOXKyXy; 4 — KOXyX; 5 — msTa Kymnosna; 6 — 1108 6eTOHHPOBAHUS

B kymonax ¥ cBOJax ¢ IUIOCKOH BepXHEW MOBEPXHOCTHIO MPH BBICOTE
ceueHuss B 3amke Oomee 250 MM KpoMe OCHOBHOW pabodell apMaTyphl,
YCTAHOBJICHHOW CO CTOPOHBI MEHEE HArpeTodl MOBEPXHOCTH, HEOOXOIUMO
MpeAyCMaTpUBaTh KOHCTPYKTHBHYIO CETKY W3 TPOBOJIOKH JMAMETPOM He
Ooiee 6 MM c sueilikoii He Menee 100x100 MM, KOTOpyrO cienyer
pacronaraTb B OCTOHE C TEMIEPAaTypOH, HE MpPEBBILAIONICH MPEACIBHO
OIYCTHUMYIO TEMIEpaTypy NMPHUMEHEHUs KOHCTPYKTHBHOW apMarypbl (CM.
rabn. 17). Dra ceTka JOIDKHA COCOHUHSTHCS XOMYTaMH C OCHOBHOM
apmatypoii (uept. 14).

5.19. PabGouyro apmarypy B IKEIE300CTOHHBIX  KOHCTPYKIIHSIX,
epepe3aeMyr0 Pa3In4yHBIMH TEXHOJIOTHYECKMMH OTBEPCTUSIMHU, CIIEIyeT
IpUBAapUBAaTh K paMKaM M3 apMaTypbl WIM IMPOKATa, YCTAaHABJIMBAEMBIM
BOKPYI' OTBEPCTH. Pa3sMepbl paMKu TOJDKHBI IPHHUMATBCST TAKMMH, YTOOBI
TOJIIMHA OETOHa €O CTOPOHBI OTBEPCTHs ObUIA JOCTATOYHOM JUIs
o0eClCUCHUsI TEMIIEPATYphl pPAMKH, HE MPEBBIMIAIONICH MPEAeTbHO
OIYCTUMYIO TEMIIEpPaTypy HNPUMEHEHHS apMaTypbl, YCTAHABIUBAEMOH IO
pacuery 1o Tabu. 17.
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Yept. 14. KoHCTpyKIus 5K€1€300€TOHHOTO KYII0JIa MOKPBITUS € IIIOCKON BEpXHEH MOBEPXHOCTHIO
3 )KapOCTOMKOro OETOHA JUIsl KPYIJIOro TEIIOBOTrO arperara
1 — xynomn; 2 — msTa Kynomna; 3 — OHOPHOE KOIbI0; 4 — II0B OCTOHUPOBAHHUS; 5 — KOXKYX;
6 — Teruon30IIHOHHAs pocioiika Tonmunol 20—40 MM; 7 — pabodast apMaTypa OIOPHOTO
KOJIbIIa; 8 — KOMIICHCALMOHHBIH 1110B IHprHON 20—40 MM, 3aI10IHEHHBII JIETKO



nedopMupyeMbiM MaTepranoM; 9 — pabouas apmartypa Kymnoia; 10 — XoMyT MX POBOJIOKH
nameTpoM 6 MM; || — ceTka U3 MpoBOJIOKU JUAMETPOM 10 6 MM

[Tnomane ceyeHuss paMKW B KaKJIOM HalpaBJICHUH JIOJDKHA OBITh
OCTATOYHOM JJIsi BOCHPHUATHS YCHIMI B Iepepe3aHHBIX CTEPIKHSX.

OtBepctust OONMBIIOTO pasMepa clenyeT OKalMIIATh apMHPOBAHHBIMU
OOpPTOBBIMH 3aMKHYTHIMH paMamMH. CedeHHe CTEHOK OOpTOBBIX paM
ONPENeNSAIOT M3 pacuera Ha YCHIMSA OT BO3JCHCTBHA TeMIlepaTypbl H
Harpy3KH.

5.20. dynpamenTsl, 60pOBa U Ipyrue COOPYKEHUsI. PACIIOI0KEHHbIE MO
3eMIIell W ITO/IBEPTaroliecs] HarpeBy, JOJDKHBI HAXOANUTHCS BBIIIE HanbOosee
BO3MOXKHOTO YPOBHS TPYHTOBBIX BOA. [Ipy Hamuyuu BOABI ClEXyeT
peNyCMaTPUBATh THIPOU30IISIIHIO.

5.21. Koxyxu TEIUIOBBIX arperatoB M3 JIUCTOBOM CTalH JOITyCKaeTcs
MpeaycMaTpruBaTh, KOTrJa HE0OXOJMMO O0ECHeYHTh Ta30HEeNpPOHHIAEMOCTh
KOHCTPYKIIMU U KOTJIa UMEeTCsl OOJBIIOE KOIMYECTBO OTBEPCTUI MM TOYEK
KpCIUICHUS 000PYIOBaHHUS.

CoennHeHNE KOXXyXa C OETOHOM CIIEAYET OCYLIECTBIATh apMaTypHBIMHU
CETKaMH WIIM aHKEPaMH, IPUBAPESHHBIMHU K KOXKYXyY (cM. uepT. 13).

5.22. Ecnu kapocToiikuil OETOH MOJABEPKEH CHIBHOMY HCTHPAIOIEMY
BO3ZICHCTBHIO CO CTOPOHBI pPadoOYero MpOCTPAHCTBA, TO €ro CJeayer
3aIIMILATh METANINYECKON MaHIIMPHON CETKON, IO KOTOPO HAHOCUTCS CIION
TOpKpeTOeTOHa, WM OJIOKaMH M3 Hamboiee CTOHKOTO B AITHX YCIOBHUSX
KapOCTOWKOI0 OETOHA WITK OTHEYIIopa.

TPEBOBAHUS, YKA3BIBAEMBIE B ITPOEKTAX

5.23. B pabounx yepTexax KOHCTPYKIHIA WM B MOSCHUTENILHOM 3arncKke
K IIPOEKTY JOJDKHBI OBITH JOMOIHUTEIIFHO YKa3aHblI:

a) HauOoJbIIas TeMIepaTypa HarpeBa KOHCTPYKIMU IIPU SKCILTyaTaIHH,
PHUHSATAs B Pacyere;

0) BuO W Kiacc OETOHa IO TPEOEeNFHO JOMYCTHMOM TeMmIepaType
IMMPUMCHCHUA

B) KJacc OeToHa IO IMPOYHOCTH Ha CXaThue M TpeOyemasi MPOYHOCTh
OCTOHA TP TEMIIEPATYPE BO BPEMsI SKCILTyaTallnHy;

T') BUIBI (KJIacChl) apMaTyphl U MapKa )apoCTOHKON cTau;

1) BUJT YBIOKHEHHS OE€TOHA M €T0 EPHOANYHOCTH ITPH AKCIUTyaTaluu;

€) IPOYHOCTh OETOHA MPH OTITyCKEe COOPHBIX IEMEHTOB MPEANIPHATHEM-
M3rOTOBUTEJIEM;

) CIIOCOOBI 0OETOHMPOBAHUS CTHIKOB H Y3JIOB, MapKa M COCTaB pacTBOpa
JIJIA 3aI10JIHCHHSA IIBOB B CTBHIKAaX 3JICMCHTOB.

MMPUJIOXXEHME 1
Cnpasounoe

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUSA

YCHJINA OT BO3JIEVICTBUS TEMITEPATYPBI
B IOINIEPEYHOM CEYEHUWH 3JIEMEHTA

M; — u3rubarorui MOMEHT;
N — mpomonbHas cuia;
Q; — momepeuHas cuia.



XAPAKTEPUCTHUKA INPEJIBAPUTEJIBHO
HAIIPSIZKEHHOTI'O 9JIEMEHTA

P — ycunue  mpenapurtenbHOro odkatus, omnpeaensiemoe mo CHull
2.03.01-84 ¢ yderoMm moTeph MPEABAPUTEIHLHOIO HAMPSDKEHUST B apMarype,
COOTBETCTBYIOLIMX PACCMaTPUBAEMO# CTaIMH PabOThI AIICMEHTA;

Gy U G’y — IPCIABApUTCIbHBIC HAIPSDKECHUS COOTBETCTBEHHO B
HanpsiraeMoi apmarype S u S’, koropsie npuaumarorcs mo CHull 2.03.01-
84 ¢ y4eroM TOTEph MPEABAPUTEIHLHOTO HAMNPSDKCHUS B apMatype,
COOTBETCTBYIOLIMX PACCMaTPHBAEMOW CTaJNH PAOOTHI 2JIEMEHTA;

€p - OKCLEHTPUCUTET YCUIMs IpelBapuTeNnbHOro obxkatus P
OTHOCHTENIBHO LIEHTPA TSHKECTU NPUBEICHHOTO CEYCHUS, ONPENeIIIeMOro 1o
CHull 2.03.01-84, npu BenmM4uHAX Ggp U G gy C y4ETOM HEPBBIX M BTOPHIX
OCHOBHBIX TTOTEPH;

Opp — CIKMMAIOIINE HANPSDKEHUA B OETOHE HAa yPOBHE IIEHTPOB TSHKECTH
MPOJOJIBHOM apMaTypsl S U S’ MOCIe MPOSBJICHUS BCEX OCHOBHBIX IMOTEPb,
KOTOpOe ompenessercs o ¢popmyne (16).

XAPAKTEPUCTHUKA MATEPHUAJIOB
MPU BO3JEACTBUU TEMIIEPATYPbI

Rptem W Ryt — pacdeTHble CONPOTHBIEHUS OETOHA CXKATHIO W
paCTSHKEHUIO JUIs TIPEIENIbHBIX COCTOSIHUMN TEPBO PYIITIHI;
Rptemser U Rpttser — pacyeTHbIE COINPOTHBICHUS OETOHA CXKATHIO H

pacTSHKEHUIO JUIS IPENIENIbHBIX COCTOSTHUI BTOPOM TPYIIIIBI;

Rst 1 Ryt ser — pacdeTHble  CONMPOTHBIICHHUS apMaTyphl PaCTsDKEHUIO IS
IpeeTIbHBIX COCTOSIHUM COOTBETCTBEHHO MEPBOM U BTOPOM TPYIIIT;

Rswt M Rgt — pacueTHble COIMPOTHBICHUS MOMEPEYHONH apMaTypsl
pacTsHKEHUIO IPHU pacueTe CEYEeHHWH, HAKJIOHHBIX K TPOJONBHOH OcH
SJIEMEHTa Ha JICMCTBHE NONEPEYHOH CHIIBI W apMaTyphl CXATHIO JUIS
IpEeAeIbHbIX COCTOSSHUM NIEPBOM I'PYIIIIbL;

Ept — Monynb ynpyroctu 6eToHa;

Ey — Momyns ynpyrocta apmMarypel;

Oty Optt U O tem — HAIIPSIKEHUS B PACTAHYTOM apMaType, B PaCTAHYTOM U
c)KaToM OETOHE, B CEYCHUH C TPELIMHON OT BO3JCHCTBHS TEMIIEPATYPHI;

Gg, Opt U Gp — TO XK€, OT HArPy3KU;

Gstotr Obttot X Optot — TO K€, OT CYMMAapHOTO BO3JICUCTBHS TEMIIEPATYPHI
1 Harpys3KH;

Oy, O¢s M Opt — KOIDDUIIMEHTHI JMHEHHOTO TEMIIEPaTypHOTO
pacIIMpeHns, TEMIIEPaTypHOH YCaaKd MW TeMIIepaTypHOW nedopmMarun
OeroHa;

Og — Kod((UIMEHT JHMHEHHOro TEMIEepaTypHOTO pPaCHIMPEHUS
apMaTypsl;
Ogm — KOIPPUIMEHT TEMIEPaTypHOTO pPACUIMPEHUS] PaCTAHYTON

apMaTypsl B GETOHE C yYETOM BIMSHUS pabOThl OETOHA MEXIY TPEUINHAMH,
ompezenseMslii 1o hopmyie (49).

IF'EOMETPUYECKUE XAPAKTEPUCTUKU

b — wMprHa NPAMOYroNEHOro cedeHus M MHUPHHA pedpa TaABPOBOTO U
IByTaBPOBOT'O CCUCHHUS;



b, bt — mmMpWHA TOJKM TaBPOBOTO U JBYTABPOBOTO CEUYCHHUS
COOTBETCTBEHHO B PaCTSIHYTOM M CIKaTOH 30HE;
h — BeICOTa MPSAMOYTOIBHOTO TABPOBOT'O M ABYTaBPOBOTO CEUCHUIA;

h, hs — BbicoTa MONKM TaBPOBOIO M [BY. TaBPOBOTO CCUCHHUSI
COOTBETCTBEHHO B PACTSAHYTOM M CIKATOM 30HAX;
a, a’ — paccTosHHS OT PABHOJCHCTBYIOIIETO YCHIHS B apMarype

COOTBETCTBEHHO S M S’ 710 Onmokaiiieil rpaHu CeueHus;
ho — pabouas BbICOTa CEUeHUS;
hy, — pabouast BeICOTa CeUEHUSI Ha/I LIIBOM;
hf — BBICOTa MOJKK TABPOBOTO CEUCHHUS;
h,, — BbIcOTa pebpa TaBpOBOIrO CCUCHHS;

[1j (1] u(lj — KpHBH3HA OCH DJEMEHTA OT BO3IEHCTBHA
r t r Ccs r csc

TEMIIEPATypbl MpPU HArpeBe, MPH OCTHIBAHMM OT YCAJIKH OETOHA W MpHU
OCTBIBAHWH OT YCAJKH U MONI3y4ecTH OeToHa;

Y — pacCTOsHHUE OT IIEHTPA TSDKECTU MPUBEACHHOTO  CEUeHHS  JI0
pactsiHyTO# rpanu B Gopmynax (5), (14) u (15) u 10 MeHee HarpeToi TpaHu
B hopmymnax (23) u (30);

Ys U y’s — PpacCTOSHUE OT LEHTPA TSDKECTU MPUBEICHHOIO CEUYCHUS
37IeMEHTA JI0 PAaBHOACUCTBYIONICH ycuiiuii B apmarype Su S’

| — MOMEHT MHEpIMU CEeYeHHsI OETOHa OTHOCHUTENHHO LIEHTPa TSKECTH
CEeUCHHsI JJIEMEHTa, BBIYMCISAEMbI 0e3 ydera TeMIepaTypbl Kak Juis
HeHarperoro 6etona (¢popmymna 1);

leg — MOMEHT WHEPUUU MNPHUBEICHHOIO CEUYCHUS JJIEMEHTa
OTHOCHTEJIBHO €T0 IIEHTPa TSHKECTU. OIpeaeiieMbll 1o yka3anusaMm 1. 1.15;

fi, &g — Mporub M y[IMHEHHE IEMEHTa OT HarpeBa;

€cs M Ecsc — YKOPOUCHHE DIIEMEHTA OT YCaJKH M OT YCaJKH U II0JI3y4eCTH
OeTOHA MPU OCTHIBAHUU.

TEMIIEPATYPbBI

t, — Temmepatypa 6eToHa;

ts u t’s — Temmeparypa apMaTypel S u S’

tj — TeMriepaTypa cpensl Co CTOPOHBI HCTOYHHKA TETUIA;

te — Temneparypa Bo3yXa ¢ Hapy»KHOW CTOPOHBI JJIEMEHTA;

tpw — TemIrepaTypa OeToHa B LIEHTPE TSHKECTH NPUBEIECHHOTO CEUCHHUS;
tpe — cpemHss TemnepaTypa 6eToHa CKaTON 30HBI;

tpy — TeMrepaTypa O€TOHA B CCUCHHH HAJ| IIIBOM.

MMPUJIOXXEHMUE 2
Pexomenoyemoe

YKA3AHMS IO MTPUMEHEHMIO J)KAPOCTOMKOI'O BETOHA
B DJIEMEHTAX KOHCTPYKIIAM

Temmeparypa | Pexomenmyemsrit

HaumeHoBaHHE TEMIIOBOTO DJIEMEHTBI U3 XKapOCTOIKOro pabogero cocTaB OeToHa
arperara 6eToHa MPOCTPAHCTBA o tabi. 9, Ne
neyw, °C

|. B yepHoii MeTa/LTypruu

JlomeHHas niedb DypmeHHbIe PUOOpPHI 1300 16, 19

IllaxTa, meHb Jeman 1200 11




Barpanku J1s IUIaBKU 4yTyHa

BosznyxoHarpeBatenu  JJOMCHHOIT
nevn
O6XHUroBbIe MAalIuHBI

arJioMepanMOHHOTO IIPOU3BOJACTBA

HameBaTCHLHBIC KOJIo A bl

Meronuyeckue
neun

HarpeBaTeJIbHbIC

SIMHBIE TeUM OIS 3aMEUICHHOTO
OXJIKICHHS

KokcoBblie Gatapen

I'padurnpoBouHbIe IIeUn

Tleun kunsimero cios

AIOMHUHHEBBIE u MarHueBbIC
9IEKTPOIH3EPBI

DneKTponu3epbt CBEPXYHUCTOTO
AITFOMHUHHAS

TCpMHqCCKHC, HarpeBaTeJIbHBIC,
OTXKHTOBBIC TICYH

ITbuieBBIe KaMepbl

Tleun proues TUIABJICHUS Jioma
AITFOMHUHHASA

Haﬂ3CMHBIe u TIOA3EMHBIC
Ta30XoIbl

DochopHEIE FMEKTPOICTH
®deppociuiaBHble MeYn
KamepHsie neun

DNeKTPOIUTHYECKUE
HBCTHOﬁ METAITYpTUHA

BaHHBI

la3o0TBOABI M HAKJIOHHBIH
Ta3onpoBog

HLIHCyIIOB]/ITCHB

CTeHI)I KOJIOCHHKaA u

TJIAaBUJIBHOTO T10sICa

CTeHbI (HWKHSISL 9acTh), THHIIE

Boposa

Hyoxanit
ra300TBOABI

KOJUIEKTOP

Bepxnuii konnexrop

CreHusl pabouymx s4YeeK, IO,
KpBbIIIKa

W3onaums raMccaxHbX TpyO M
CTCHBI HA BBICOTY 1wm

Crenbt

DynnameHTsl 1 6opoBa

I1. B uBeTHO# MeTaLTyprun
CreHbl
CBOJIBI M pelIeTKa

Jauma

CTeHBl, CBOJ H IO/

CTeHbI U HOKpBITHE

CTeHbl ¥ CBOJ

JlHuIIe, CTEHBI U CBOJ

Caoj
JlHuIIE U CTEeHBI
CBOJ1, CTEHBI, 10

Crenbl

I11. B HedprenepepadaThiBalonieii 1 HeTeXHMHUECKO

Tpy6uatsie eun

BCpTHKaﬂLHO'CeKH"OHHHe neuyn

TpyGuatbie neun GecryiaMeHHOro

CTeHb! KaMephl panaliH
CBOJIBI KaMephl paHaluK
CTeHBI KaMephl KOHBEKIIHH
CBOJIbI KaMEPBI KOHBEKIUH
CTeHbl KaMepbl paualuy
DyHIaMEHTBI,

CTEHBI, CBOJ,

800

800

1300

1200

800

800

800

1300

1200

800

600

1200
1100

1000

1000

1200

800

1000

1100

1100
1000
1200

1000

i IPOMBIIIIJIEHHOCTH
1000
1000
1000
1000

900

800

23,24

23,24

19

11

23,24

23,24

23,24

19,21

19

23,24

23,24

11
11,15

10,11

10,11

11,19

15

15

11,15

15
10,11
19

10,11

3337
3337
23,24, 25, 26
23,24, 25,26
33—37

10,11




ropenus tuna b

Tpy6uaTeie meun GecrTaMeHHOTO
ropenus tTuna 3P

TpyOuaTble TeuH HACTUIBHBIC
Trna 3]
TpyOuaTble 1€uM  HACTHIIbHBIC
Tuna B
BeprukanbHO-(akenpHble  MEYH
Tuna I'C
OOBEMHO-HACTHIIBHBIC — TIEYH  C

pasjienurenb HOHW CTEHKOH THmna
I'H

Lunuuapuyeckue,
Tumna [{C

(akenbHbIE,

Hunmuuaapuueckue neun tuna LIJ]
HacTWIbHBIE ¢ jauddepeHim-
POBaHHBIM IOJ[BOJIOM BO3/yXa

Karamutuueckoro pudopmuHra u
THIPOOYHCTKH THIA P
MHOTOKaMepHbIe

HaznzemHble ra3oxo/pl TpyOUaThix
neyei

INomzeMHbIe TA30X0/BI TPYyOUATHIX
nieueit

1V. B npo
TyHHenbHBIE Te4Yd 18 00Xura

OOBIKHOBEHHOTO TJIMHSHOTO
KUpIHya

Bpamatonecs ne4n i oOxura
HEMEHTa

KOHbHeBBIS neun s obxura
Kupnnda

10/, NepeBajbHbIC CTCHKH

CTeHbl, CBOJI, IO

To xe

CteHbl, CBOJI, MO

Crenbt KamMep KOHBEKIHUM H

paauanuy, CBOJ, moJgoBas 4acTtb

To xe

CreHbl KaM€p KOHBEKIHH H
pajiHaLiK, CBOJ, [00Bas 4aCTh

To xe

CreHbl, CBOJ, IIO0BAst 4acTh

Bce anemeHThI

To xe

CTeHI)I 1 CBOJBI 30H IIOAOTPEBa
W OXJIAXKJICHUS
CTeHbI U CBOJL 30HBI 00KHTa

30Ha  LEmHOU
OTKaTHas roJIOBKa

3aBEChbI u

HOKprTHe, CTEHBI, IO

850—1100

900—1100

800

900

900—1100

800—1100

800—1100

1250

600

800

MBILIJIECHHOCTH CTPOUTE/IbHBIX MATEPHAIOB

800

1100

1000

1000

V.B Pa3IMYHBIX OTPACIAX NPOMBIIICHHOCTH

Boposa Hu Ta30X0/Ibl st
Temmneparyp 10 350 °C
BopoBa u ra30Xo0Jbl UL

Temmneparyp 10 800 °C

[lapoBble KOTIIBI, YKOHOMAN3EpHI,
KOTJIBI-YTHJIA3AaTOPBI

DyHaMEHTBI
arperaTros

TEMIOBBIX

TTonet TOpAYNX LEXOB

KonmakoBeie mneun pini:s obxura
MeTajia

OOXHUroBbIE IEYM BIIEKTPOIHOH
TIPOMBILUICHHOCTH

CyuIbHbIE eYn

Kot Pa3IMvHOIro Ha3HAYCHUS

CTeHsl, CBOJI

To xe

dyTepoBKa cTeH

DIIeMEHTBI, HAarpPEBAOLIIECS 10
Temmeparyp Beime 200 °C, HO
He Gonee 800 °C

IloxpsITHE, CTAHBL, O],

@dyTepoBKa  IKPAHUPOBAHHBIX

CTEH

350

800

800

800

800

1400

1000

800

23—26, 33—37

23—26, 33—37

22

23—26, 33—37

23—26, 33—37

23—37

23—37

19—21

22—32

10,11

10,11

19

10,11

10,11

6—9

10,11

7,8

10,11

20,21

10,11

23—37




HarpesareinbHeie, MPOKATHEIE,
Ky3HEYHbIC U KOHBEHEPHBIE TTeUH

Tleun s o0xwura CEPHUCTHIX
MaTepHuaioB

IMeun st oGXHMra CaHHTapHO-
TEXHUUYECKOT0 000PY/10BaHUs

CTeHbl, TOf, TIUCCAXHBIE H
OTMOpPHBIE TPYOBI

CTeHsl, CBOJI, IO

Cox

1200

1000

1100

19,21

15—18

19




