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PexoMeHTIOBaHO K MIIaHHIO pemicHHEM CCKIMH TEOPHH XeNe30GeTOHa M apMaTypH HayuHO-
rexmieckoro cosera HUMXB Ioccrpos CCCP.

Mocobae N0 DPOEKTHPOBAHHID GETOHHMIX H XeNe30GETOHRERIX KOHCTPYKIHH, MpelHasHavcH-
HEX fAns paGoTH B  YCNOBEAX BOJMEACTBHN DNOBLINCHHMX M BHICOKHX TeMIEPATYp
(x CHaull 2.03.04-84 ,BeroRHne H Xe/e306eTONHLE KOHCTPYKIMN, NpeHASHAMCHHBIE IUIL
paboThl B ycNOBHAX BO3ReHCTBHA HOBHINEHHLIX B BHCOKEX Temueparyp” ) /HUMXE Tocctpos
CCCP — M.:IIUTII T'occrpos CCCP, 1989. — 184 c.

ConiepxaT 0CHOBHBIC MONOXEHHS WO PacteTy B OPOCKTHPOBAHNIO GeTOHHLIX H xenedoleron-
HBIX KOHCTpyKumii, MpeHAIHAYCHHLIX NS PaGoTH B YCIOBHAX CHCTEMAaTHIECKOrO BONeHiCTRHA
nopumenHbix (cpnimte SO mo 200°C) u Bhicoxmx (camme 200 °C) TEXHONOTHYECKHEX TeMire-
paTyp.

MpuBeneHnl apuMepHl pactera BPOTHOCTH, Achopmanuil, 06pa’oBaHAS B PICKPHTHS TPENEB
OT BONEHCTBHA TEMIXPaTYPH H HATPY3KH.

Iing MIDKeHEPHO-TEXHHYECKHX PabOTHHKOB NPOEKTHHIX OPTAHA3AINI, HayuHLIX paboTHHKOB,
npenopasarenel CTpOHTENLHBEIX BY308B, 2CIHPAHTOB M CTY/CHTOB.

Tabn. 65, wi. 65.

Hpu noav3osanuu HOpMAaTUGHNIM OOKYMERTOM CAEOYET YUUTHIGATL YTeepIXOeRNblie uIMene-
HUR CTPOUTEAbHBIX HODM U NPASUA U 20CYOGPCTEERHMX CTAHOAPTOE, nybauKyeMuie 8 xypuane
»Daanerens crpoureavnoii rexnuxu”, ,,Co0pruKe uaMeRenuii X CTPOUTEALHBIM HODMaM U npa-

eunam” Ioccrpos CCCP u unghopmayuonnom yxasarene ,,locydapcraennme crandapres CCCP”
Toccrandapra.

©LMTIH Foccrpos COCP, 1989



TPEOUCITIOBHE

OnbiT NPOEKTHPOBAHHA, CTPOHTENECTBA H IKCIDTYa-
TAUMH PAVIMIHBIX COOPYXEHMHl M3 OOBIYHOrO M Xapo-
CTOHKOro ese300eTona HOATBEPXKAAET, YTO0 MONKHO
HOCTHIHYTb JUIMTENIbHOTO CPOKa CIYXObl COOpYXeHM,
€CJIM NpaBWIBHO OynyT y9YTeHBI HeOGIaronpuATHLIC
BIIMAHUA TEMIIEPATYPhI.

IMpameHerne cGopHOTO XKAPOCTOHKOro GETOHa M XKe-
ne306eToHa B BHOE KpyHHRIX ONOKOB H NHaHeneH
OTKpHIBaeT LIMPOKHE BO3MOXHOCTH HHYCTPHAITH3a MK
CTpOMTEsIbCTBA, YMEHbllleHHsi Tpypmo3arpar. Kpome
TOro, B psie CllyuyaeB 3HAYATENHLHO COKPAIAIICA Cpo-
KH CTPOHTENbCTBA.

B Toco6uu mpusenenn: peGoBanms CHull 2.03.04-84
»DETOHHBIE H Xene306eTOHHble KOHCTPYKUMM, mpel-
Ha3HAYCHHbIE UIA paboThl B YCJIOBHAX BO3NCHCTBAA
NOBBIIEHHBIX H BBHICOKHX TeMIepaTyp”, a TaKXe
CHull 2.03.01-84 , beronHbie H XeJie300eTOHNBIE KOH-
CTpYyKmaM™”, HeobOXomuMmble [Jis MNPOCKTHPOBaHHUS.
B ckobkax pmauel Homepa mynkroB CHull 2.03.04-84.

Tipu cocrapnenuu ITocoGHA HCHONB3OBAaHBI PE3yiib-
TaTbl OTEUECTBEHHBLIX H 3apybGexHbIX paGoT mo H3yvye-
HHJO MEXAHHMYECKHX H PEO/IOTHYECKMX CBOACTB GeroHa
H apMaTypbl B YCIIOBHAX BO3[ICHCTBHA MOBBIEHHBIX W
BBICOKHX TeMIEpaTyp, a TaKxKe HCcaeHoBanus Harubae-
MBIX, CXKaTblX H BHEHEHTPEHHO PacTAHYTHIX JICMEHTOB,
KPYTIHX H OpSAMOYFOMBHBIX IUIHT, 3JIeMEHTOB TPYO,
GOpOBOB, CBOMOB, paM H KYMOJIOB H3 )AapOCTOHKOro
GeroHa M xerne306eToHa MpH BO3ECHCTBHM TEMIEpaTyp-

Ha ocHoBe 3THX HCCneOBaHuil pa3paGoTannl obmme
OPHHIMIBI KOHCTPYHMPOBaHMS OCTOHHEIX H XKele30-
GeTOHHBIX KOHCTPYKIMi, paboTaloumix B yCJIOBMAX
BO3/IEHCTBHA HOBBIIIEHHLIX M BBICOKHX TEMIICPAaTyp.

B INoco6au feTaNu3upYITCH OT/AEIbHbIE NOOKEHHA
IO pacueTy M NPOEKTHPOBAaHHIO OETOHHBIX H XKEJe30-

GEeTOHHBIX KOHCTPYKIMiA ¢ OGBIYHOM M NpeBapHUTENIbHO
HANpsOKEHHOH apMaTypoii, NaloTCA NPaKTUYECKHEe MeTo-
bl pacyeTa MPOYHOCTH (fIpOBEPKa NMPOYHOCTH M moaGop
apMartypsr) , medopMaumii, 06pa3oBaHHA H PACKPLITUSA
TPEUMH B )KeNe30GeTOHHBIX 3jIeMEHTax IpH CHCTeMa-
THYECKOM BO3HEHCTBMH TMOBBLIMIEHHBIX M BBICOKHX
TEXHOJIOrHYECKHX TEMIIEpaTyp M HArpy3oK, NpHBO-
BATCA PeKOMEHHAUMH DO pacuery HauGolee MacCOBBIX
KOHCTPYKUIMI meueii (CBOOOB, KyNoJioB, GpyHIAMEHTOB
M T. i) M APYTHX TEIUIOBHIX arperaroB.

B IToco6um maHbI NpHMepBI pacueTa, OXBaThIBalomMe
THIMUHEIE CJTydad, BCTpevaiolMecs B NPaKTHKe NMpoeK-
THPOBaHHA.

Emaamunp ¢pu3HveckuXx BeNHUHH, npusencHsbie B [lo-
cobHH, cOOTBETCTBYIOT ,,Jlepeurio emusmn pu3nyecKknx
BEJIMUMH, NOAJIEKAIMMX HPHMCHEHHI0O B CTPOHTEIIb-
cTBe”.

B 1abGnuumax HOpMaTHBHbIE H pacyeTHbie COMPOTHBIIE-
HMA H MOOY/M YTPYTOCTH MaTepHalloB NpUBEHEHLI B
MIla (xrc/cm?).

B Iocob6uu ucnons3oBabl GykBeHHbIe 0603HAYEHUA
H HHIEKCH K HUM B cootBercTBHM ¢ CT CIOB 1565-79.
OcHoBnbie GykBenHble 06G03HAYCHHA NPHMEHACMBIX
BeJIHIHH NPHBEHCHDI B IPHIIOXKEHHH 6.

Paspaborano HUMDKB TIocctposa CCCP (o TexH.
HayK, npod. 4. @. Muaoearos — pyKoBOOHTENb TEMBI;
KaWIHJaTh! TeXH. HayK B. H. I'opaues, ,
B. H. Camoiinenxo; T. H. Maaxuna) ¢ yvactHem
BHWIIH TemnonpoexT MummonTaxcneucrpos CCCP
(xanp. rexn. nayk B.I. Ilerpos-llenucos; B.A. Tapa-
coea, E.H. Baabubix), Makeesckoro UICH MurBy3a
YCCP (xaun. texu. HayK A.JI. Kpuuesckuii); Xaps-
xoBckoro Ilpomcrpoiitmumpoexra Focctpoa CCCP
(xal;mlmm 1exH. Hayk H.H. 3acaaeckuii, C.JI. @o-
Mun).



1. OCHOBHLIE NOJIOXEHUA

OBUHE YKA3AHHA

1.1. Hactomuee ITocoGue pacnmpocTpaHserca Ha
TIPOEKTHPOBaHHe GETOHHBIX M >Kee306eTOHHBIX KOH-
CTPYKIHii, NpeAHa3HaYeHHbIX I paboThl B YCHOBHAX
CHCTEMATHYECKOTO BO3ACHCTBHA NMOBBIILECHHbIX (CBBIE
50 mo 200 °C) u Bbicokux (cBbuue 200 °C) Texmo-
TIOTHYECKHX TemriepaTyp (Aasiee — Bo3feiicTBHE TEMIIC-
paryp) .

IIpoexTapoBanue kene300eTOHHBIX OBIMOBBIX TpPYO,
pe3epByapoB M ¢yHIaMEHTOB JOMEHHRLIX IeyeH, pabo-
TAIOIMX NpH BO3IEHACTBHM TemIepaTypsi cebie 50 °C,
OOJDKHO TPOM3BOMMTLCH C YYETOM IOMONTHHTENBHBIX
TpeOOBaHMii, MpEAbABIAEMBIX K 3THM COOPYXEHHUAM
COOTBETCTBYIOIIMMH HOPMAaTHBHBIMHM JOKYMEHTAMH.

1.2.Bhifop KOHCTPYKTHBHBIX peCIICHUH JIOJDKEH
TMPOH3BOAMTECA HCXONA M3 TEXHHKO-IKOHOMMYECKOI
1enecoobpa3sHOCTH MX NPUMEHEHMA B KOHKPETHBIX
YCJIOBHAX CTPOMTENILCTBA C YYETOM MaKCHMAaJIbHOIO
CHMDKEHMA MaTepHANIOEMKOCTH, TPYAOEMKOCTH H CTOH-
MOCTH CTPOHTENBCTBA, JOCTHIAEMOTO IYTEM:

npAMeHeHHA 3(¢EeKTHBHBIX CTPOHTENbHBIX Mate-
PHAaJIOB M KOHCTPYKIMiA;
' CHWKEHHA BeCa KOHCTPYKHMIA;

HanGolee MOMHOro MCNOIb30BaHUA U3UKO-MEXAHH-
9eCKHX CBOHCTB MaTepHaJiOB;

HCMONIb30BaHUA MECTHBIX CTPOMTENIbHBIX MaTepHa-
0B,

cobmonera TpeOOBaHMH MO 3KOHOMHOMY pacxo-
JOBaHMIO OCHOBHBIX CTPOHTEIILHBIX MaTEPHAJIOB.

1.3.TIp¥ NMpPOEKTHPOBAHWH 30aHHH, COOPYXKEHHH H
TEIUIOBBIX arperaTtoB OOJKHbI NMPHHUMAThCA UYeTKHE
KOHCTPYKTHBHbBIE CXeMbl, obecneuuBalone Heobxomu-
MYI0 NPOYHOCTh, YCTOMUMBOCTD M HTPOCTPAHCTBEHHYIO
HEH3MEHAEMOCTh KOHCTPYKIMH Ha BCEX CTaflUAX BO3-
BEJCHHA H APH IKCIUTyaTaluH.

1.4. dneMeHTBI COOPHBIX KOHCTPYKLMH HOJIXKHBI OT-
BeYyaTh YCJIOBUAM MEXaHM3HPOBAHHOIO HM3rOTOBJIEHHA
Ha CNeHMaM3MPOBAHHbIX NPEANPHATHAX.

IIpu BBIGOpE 371€MEHTOB COOPHBIX KOHCIPYKIMH
IOOJDKHBI TIPEMlyCMaTpHBaThCA NMPEMMYILLECTBEHHO Npen-
BapUTENIbHO HanpsOKeHHble KOHCTPYKIMH H3 BBICOKO-
NPOYHBIX GETOHOB H apMaTyphbl, a TAKXe KOHCTPYKIMH
M3 JIerkHx GeToHOB, rie MX NpUMeHeHHe Heé OrpaHWuH-
BaeTcA TpeGOBaHMAMM [PYTHX HOPMATHBHBIX [OKY-
MEHTOB.

IlenecooGpasHo yKpYNMHATh 3M€MEHTHl COOPHBIX
KOHCTPYKUM#, HaCKOJIBKO 3TO NO3BOJIAIOT IPY30MI0ObEM-
HOCTb MOHT@XXHBIX MEX3aHHM3MOB, YCIIOBHA HM3rOTOBIE-
HHMA M TPAHCIIOPTHPOBAHMUS.

1.5. JIns MOHONMTHBIX KOHCTPYKLMH CJIeAyeT mpe-
AyCMaTpHBaTh YyHHGUUHPOBaHHbIE pa3Mephl, MO3BO-
AAI0LMe NPUMEHATb UHBEHTapHYI0 onatyGKy, a TaKxe
YKpYNHEHHble YHUGDHMIMPOBAHHbIE NPOCTPaHCTBEHHbLIE
apMaTypHbI€ KapKachl.

1.6. B cOOpHBIX KOHCTpyKIMsx ocoGoe BHMMaHHUE
nomkHO ObITh 0OpalleHo Ha NpPOYHOCTh M HOJITOBEY-
HOCTb COCIMHEHHH.

KOoHCTpYKIMH y37I0B M COEMHEHWH 3JIeMEHTOB
ROMKHBI ofecneunBaTh HafeXHyl0 Nepefavyy YCWIHiA,
MIPOYHOCTh CaMHMX JJIEMEHTOB B 30HE CTbIKa, a TaKXe
CBA3b HOINOJIHMUTENIBHO YIIOKEHHOro GeToHa B CTBIKE
¢ 6GETOHOM KOHCTPYKIMH.
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1.7. KoHCTpyKIMM pacCMaTpHBAKOTCA KaK GeTOHHbIE,
€CJIM MX NPOYHOCTh B CTaflAM 3KCIUTyaTaiu obGeciie-
yMBaeTCA OfHUM OeToHOM.

1.8. Uncrnennbple 3HaYEHMsi pacyeTHBIX XapaKTepH-
cTHK GeTOHa M apMaTypbl, NpeeNbHbIX BEJIMYHH IHPH-
HbI DPacKpbiTHA TPEIMH H NpPornGoB NPUMEHAOTCH
TONBKO NpH HPOCKTHPOBaHMM; ISt ONEHKM KayecTBa
KOHCTPYKIMH CJIeilyeT pyYKOBOACIBOBaTbCA TpeboBa-

" HASIMH COOTBETCTBYIOIIIHX CTAaHAapTOB H HOpPMAaTHB-

HBIX AOKYMEHTOB.

1.9(1.1). Beronnbie ¥ XeJie306eTOHHbIE KOHCTPYK-
IMH, NpeHa3HAYCHHbIC JIA paGoThl B YCIOBHAX BO3-
JICACTBHMS HMOBBbILIEHHbIX TEMAEpaTyp, ClemyeT npeay-
CMaTpHBaTh, KaK NPaBWIO, K3 o6bIyHOro 6eToHa.

OyHgaMeHTbl, XOTOpble NPH 3KCIDIyaTalMu mo-
CTOAHHO TNOJBEPralOTCA BO3JCHCTBHIO TEeMIEPaTyphi
no 250°C Bimou., NOMYCKaeTcsi MpefyCMaTpHBATh
13 00bIyHOTO GETOHA.

Beronnbie u xene306eTOHHbIE KOHCTPYKIMHM, Ipel-
Ha3HaYeHHble iz pabGoTvl B YCAOBHAX BO3NCHCTBHSA
BBICOKHX TEMIEpaTyp, CliefyeT TNpedyCMaTpHBaTh M3
»apocroikoro 6erona.

Hecyume 35eMeHTbI KOHCTPYKIMiA TEIVIOBBIX arpera-
TOB, BbINONHAEMBIE M3 )Kapocroiikoro GeroHa, cewe-
HHE KOTOpbIX MOXET HarpeBaTbCs [0 TeMIIEpaTyphi
cbime 1000 °C, NOMyCKaeTCs MNpPHHUMATh TONBLKO
NOCJie HX ONbITHOR NPOBEPKH.

JKapocroiikue GeTOHBI B 3JIEMEHTaX KOHCTPYKIMiA
TEIUIOBBHIX arperaroB cCliefAyeT NPHMEHATh COIJIaCHO
yKa3aHHAM npuin. 1.

B Hacrosuem Ilocobuu npuHaIHI clemgylolpe HaH-
MeHoBaHMA GeroHoB: oGerumbni (I'OCT 25192-82);
xapocroiikuit (TOCT 20910-82).

Kitacchl Mo mnpenenbHO HONMYCTHMOR Temmeparype
NMPHMEHEHHA >KapOCTOKOro GeToOHa NpHBefeHs! B 3a-
BHCHMOCTH OT BHJA BSDKYLIEro, 3alOJIHHTENeH, TOHKO-
MOJIOTBIX 7106aBOK ¥ OTBEPIHUTEINA.

1.10(1.2) . Inn koHCTpyKLmii, paGoTalommx mNOA
BO3I/IEHCTBHEM TemepaTyphl cBbiue 50 °C B ycnoBhsax
NEepPHOIMYECKOrO YBIIXKHEHUA NapOM, TEXHHUECKO# BO-
IOl ¥ KOHOEHCaTOM, Heobxooumo cobnronars TpeboBa-
maa m. 1.19; 2.5; 2.10; 2.11; 2.13u 5.14.

Ilp4 HeBO3MOXHOCTH obecneyeHMA YKa3aHHBIX Tpe-
6OBaHMH pacueT TaKMX KOHCTPYKUHMH [OMyCKaeTcs
TPOM3BOAAMTL TOJIBKO Ha BO3/IEHCTBHE TEMIEpaTypbl
M HarpyskH 6e3 ydeTa NepHOZMYECKOrO YBIIaXHEHHS.
Ilpu 3TOM B pacyeTe CeYeHHS He TOMDKHBI YYMTBIBATHCSA
Kpaitnne cnou OeroHa TonmumHOoM 20 MM ¢ Kaxpmo#
CTOPOHbI, MOABEpramlMecs 3aMauMBaHUIO B TeUeHHUe
7 4, ¥ TONMMMHON 50 MM IIpH JUMTENIBHOCTH 3aMayMBa-
Hus GeToHa Gomee 7 4 MM AOIDKHA NPeyCMaTPHBAThCS
33IMTa TNOBEPXHOCTH O€ToOHa OT INepHOJUYECKOro
3aMayMBaHUA.

Oxpanrennas NoBepXHOCTh GETOHAa WITM THAPOU3ONIA-
LMOHHbIE MOKPBITHA J3THX KOHCTPYKUMH [ONXKHbBI
GBbITh CBETJIBIX TOHOB.

1.11(1.3). Huxauteckuii Hazpee — PIATENbHBIA
TEMIEPATYPHLIA pEXHM, TpDH KOTOPOM B Ipouecce
3KCIUlyaTalMd KOHCTPYKUMs NEPHOJHYECKH MOBepra-
€TCSl MOBTOPSIOIIEMYCA HarpeBy ¢ KoneGaHHMAMH TeM-
neparypoi 6onee 30 % pacueTHOH BENUMHHBI NPH [UIH-
TeNbHOCTH HUMKIIOB OT 3 u o 30 nHei.

Ilocroannstlii nazpeg — MIMTENbHBIN TEMIEPATY PHbIH
PEXHM, IPH KOTOPOM B Ipolecce IKCIUTyaTaliH KOH-



CTPYKIMA NOABEPraeTcA HarpeBy ¢ konebGanuamu TeM-
nepartypsi 10 30 % pacyeTHOH BEJIMUHMHDI.

1.12(1.4) . Ilpy DPOEeKTHPOBAHUH KOHCTPYKLMil 3
xapocroiikux Geronos mo 'OCT 20910—82 ueobxo-
[MMO YIHTHIBaTh JAONOJIHUTENbHbIE TpeGoBanua ,,Pyxo-
BOJCTBA IO BO3BEJICHHIO TEIUIOBBIX arperaroB M3 Xapo-
croiixoro Geroma” (M.: Crpoimsgar, 1983) x ucxop-
HBIM MATEpHaIaM i XKapocToiikux Geronos, noabopy
HX COCTaBa M TEXHOJIOTHM NpPHIOTOBIICHHS, a TaKKe
0coGeHHOCTH TPOH3BOJICTBA pabor.

OCHOBHBIE PACYETHBIE TPEBOBAHHA

1.13. BeTornble ® XKelle306eTOHHbIE KOHCTPYKIMH,
paGoraloume B YCNOBHAX BO3/JeACTBHA MOBBILICHHBIX
H BBLICOKHX TeMOepaTyp, MOOJ/DKHBI YMOBIETBODPATH
TpeGoBaHMAM pacueTa HO Hecymed CNOCOGHOCTH
(nDpenenbHBIM COCTOSIHMAM NEPBOH [pYNNBI) M IO
OpPHMTOHOCTH K HOPMAIbHOM JKCIDTyaTamuu (Tpefiens-
HBbIM COCTOSIHMAM BTOPO# TPYILILI) .

Pacuer no npedeavrvim COCTOAHUAM NEPEOT 2pynnyi
norkeH obecneudBaTh KOHCTPYKIMH OT:

XPYIIKOTO, BA3KOro WIH MHOTO XapaKTepa paspylLe-
HHA (pacuer IO NPOYHOCTH C YYeTOM, B HEOGXOMAMBIX
Cilydasix, npornba KOHCTPYKIMHM mepel, paspylle-
HHEM) ;

NOTEPH YCTOHUHBOCTH (POPMBI KOHCTPYKIMH (pacuet
Ha YCTOHYMBOCTE TOHKOCTEHHBIX KOHCTPYKIMH ¥ T. IL.)
WIH ee HOJNOXeHMA (pacyeT Ha ONpPOKHObIBaHHE H
CKOJIbXXEHHE NOATIOPHBIX CTeH, BHELEHTPEHHO Harpy-
XEHABIX BLICOKHX (PYyHOAMEHTOB, pacyeT Ha BCIUIbIBa-
HAE 3ariyONeHHbIX WM MOA3EMHBIX pe3epBYyapoB,
HaCOCHBIX CTaHIMI H T.IL.) ;

YCTaIOCTHOTO pa3pymieHHs (pacueT Ha BBIHOCIIH-
BOCTb KOHCTPYKHHii, HAXOOAIMXCA IOM, BO3JIeHCTBHEM
MHOTOKPAaTHO NOBTOPHIOILEHCA Harpy3KH MNOIBIDKHOM
WIH OynbCHpYIoWIed; HNOAKPAHOBBIX GalOK, paMHBIX
($yHpaMeHTOR M NepeKpbITHsA MOJ, HEKOTOpbIe Heypas-
HOBellIeHHbIe MAIlMHLI M T. I1.) ;

pa3spylIeHHs O COBMECTHBIM BO30EiICTBHEM CHIO-
BbIX aKTOpPOB H HEGNArONpHATHBIX BIMAHWHA BHELIHEH
cpenbl (TMEPHOIMUECKOrO MMM IOCTOAHHOTO BO3AEHCT-
BUSI arpecCHMBHOH cpeflbl, OEACTBHA NONEPEMEHHOTO
3aMOpAKHUBAHHA U OTTAMBAHHA M T. 1) .

Pacuer no npedeabrbimM COCTORRUAM 8TOPOIi 2pynnbl
HomxeH obecneyHBarh KOHCTPYKIHAH OT:

o0pa3oBaHNs TpemMH, a TaKXe YpPe3MepHOrO HIH
JUIMTEJIBHOTO PacKphiTHA (ecnM MmO yCAOBHMAM 3KCILUTya-
TauMH oGpasoBaHMEe WNH [JIMTENIBHOE PacKpbITHE Tpe-
IMH HEXOMyCTHMO) ;

9pe3MEpHBIX ImepeMemeHnii (poru6oB, yriloB HOBo-
POTa, YTIIOB EpeKoca B KoJe0aHHil) .

1.14. Pacuer mo npeAeNbHbIM COCTOSHHAM KOHCT-
PYKIMM B HEJIOM, 3 TAKXKEe OTHEJIbHbIX €€ 37IeMEHTOB,
KaK OpaBWIO, HPOM3BOJMICA [UIA BCeX CTaf|H: H3ro-
TOBJICHH#, TPAHCIIOPTHPOBAaHHsI, BO3BECHUA U IKCILTY-
aTalMH, IPU 3TOM pacueTHBIe CXeMBbl JOIDKHBI OTBEYaTh
IPHHATHIM KOHCTPYKTHBHBIM PEIICHHUSAM.

1.15(1.5).IIpx pacuere GeTOHHBIX H XKeyie306ETOH-
HBIX KOHCTPYKHMi#i HEOGXOAMMO YUHMTBIBaTh U3MEHEHHS
MEXaHHYECKHX M YTIPYTOIUIACTHUECKHX CBOHCTB GeToHa
H apMaTypsl B 3aBHCHMOCTH OT TEMIIEpaTypbl BO3Iei-
ctBHs. [Ipn sTom ycwmms, nedopmamni, o6pasoBanue,

PacKpbITHE H 3aKPHITHE TPELIMH ONPEACIIAIOT C yYeTOM
BO3ACHCTBHA Harpy3kH (BKIovYas CoGCTBeHHLIH Bec)
H TeMIepaTyphl.

PacuerHbie cXemMbl H OCHOBHbIC NpPEANOCHUIKH [UIA
pacyera OETOHHBIX M JKene306eTOHHMbIX KOHCTPYKIMi
IOJDKHb! YCTaHABNMBATLCA B COOTBETCTBHH C YCIIOBHMs-
MH MX JEHCTBHTENBHON paboThI B NMpPENENbHOM COCTOA-
HMH C YYeTOM B HEOOXOHMMBIX CTy4asX IUIaCTHYECKHX
cBOHCTB 0eTOHa ¥ apMaTyphbl, HANUYKS TPEILMH B pacTa-
HyTOM 6€TOHe, a TaKXXe BIHAHHUSA YCaAKH H MON3Y4eCTH
6eToHa KaK NpH HOPMAJIbHO# TEMIepaType, TaK M NpH
BO3IEHCTBHHM MOBBIUEHHBIX H BBICOKHX TEMIIEpaTyp.

1.16(1.6) . Pacuer KOHCTpYKIMil, paGOTalOLMX B yC-
JIOBUAX BO3[eHCTBHSA NMOBBIIIEHHBIX H BLICOKHX TeMIIe-
paTyp, HOJDKEH NpOM3BOIMTBCA Ha BCE BO3MOXKHbBIE
HeGNMaronpusaTHbIE COYETaHUA HArpy3oK OT cOOCTBEH-
HOTO Beca, BHEIHE Harpy3kH H TeMIepaTyphl C y4e-
TOM JJIMTENIBHOCTH HX [EHCTBMA M B Cilydae HeoGxo-
OMMOCTH — OCTbIBaHHUA.

Pacuer kOHCTpyKIM# C yueTOM BO3[EHCTBHA HOBbI-
LIEHHBIX H BBICOKHX TeMIiepaTyp HeoOXOAMMO NpOH3-
BOOMTb AJIs CNEOYIOLMX OCHOBHBIX PACYETHBIX CTaIMi
paboTsr:

KPaTKOBPEMEHHbIH HarpeB — MEPBLI pa30rpes
KOHCTPYKIMH IO pac4eTHOH TeMIICpaTypbl;

IUMTENbHBINA HarpeB — BO3JEHCTBHE PaCueTHOH TEM-
nepaTypbl B IEPHOL, SKCIUTyaTallH.

Pacyer cratuueckmu onpemeMMbIX KOHCTPYKLHH NoO
npeleNbHbIM COCTOSIHMAM MEpBOA H BTIOpO# rpynm
(3a HcxmoyenneM pacyeTa N0 0GpPa3OBaHMI0 TPEIUHH)
cilefyeT BECTH TOIbKO [UlA CTA/iMH [JIMTENIbHOTO Harpe-
Ba. Pacuer no obpazoBanmio Tpeumn HeOGXOMUMO MpPO-
U3BOJHMTb Ol CTalHH KPaTKOBPEMEHHOTO M [UIMTEIb-
HOFO HarpeBa ¢ y4Y€TOM YCHJIH#, BO3HHKAIOLMX OT He-
JIMHEHHOro pacnpefeneHusa Temmeparypbi Gerona mo
BBICOTE CEYEHHUA IIEMEHTa.

PacueT cTaTHYeCKH HEONpeAeMMbIX KOHCTPYKIMIL U
MX 3JIEMEHTOB [0 NpeneJibHbIM COCTOAHMAM NEpPBOM U
BTOpPO#i rpyNH A0/KeH NPOU3BOAMTBCH

2) Ha KPAaTKOBPEMEHHBIH HarpeB KOHCTPYKLMM IHIO
pexumy cornacHo CHull II-15-76, xorna Bo3uMkalor
HaubonsIIMEe YCHIHA OT BO3MCHCTBHA TeMIleparypnl
(cm. m. 1.23). Tipu 3TOM KECTKOCTb /IEMEHTa B KOH-
CTPYKIMH  OHpEACNAeTcA  COINIaCHO  YKa3aHHAM
m. 428—-430 xak OT KPaTKOBPEMEHHOro HeHCTBHA
BCEX HArpy3ok, Tak H B 33aBHCHMOCTH OT CKOPOCTH
Harpesa;

6) Ha JUMTENbHBbL HarpeB — BO3[CHCTBHE Ha KOH-
CTPYKUMIO pacueTHOH TeMMEePaTyphl B NEPHON 3KCIUTya-
TaMH, KOrAa MpOHCXOMHT CHMOKeHHEe MMPOYHOCTH U XKeCT-
KOCTH 31IEMEHTOB B pe3yNbTate BO3AEHCTBHA JJIMTENb-
HOTO HarpeBa M Harpy3kH.

IIpu 3TOM >KECTKOCTh 3JIEMEHTOB OMpeENeNAeTCA MO
ykasanuam mn. 4.28—4.30 kak WA IIMTENbHOTO Heii-
CTBHSA BCEX Harpy3soK.

PacueTHasm TexHonmormueckas Temmeparypa HpHHH-
MAaeTCs paBHO#H TeMIepaType cpelsbl Uexa Wi paGoyero
MPOCTPAHCTBA TEIUIOBOTO arperara, yKa3aHHOH B 3ada-
HHMM Ha IPOEKTHPOBAHHE.

PacuetHrie ycunua M pedopMaiyn OT KpaTKOBpe-
MEHHOTO M [UIMTEIBHOrO HarpeBa ONPEAEINAIOTCA NO
ykasauuaMm n. 140 ¢ yuetom koadduimenTa Hamex-
HOCTH IO TEMIeparype.



1.17(1.7) . BeyumHb! Harpy30K H BO3[EHCTBHI, 3Ha-
YeHUsT KOIQ(PHUMEHTOB HaJEeXHOCTH, KO3 (PHIMEHTOB
COYeTaHHH, a TaioKe HOApa3felieHHe Harpy3oK Ha Ho-
CTOSIHHbIE M BpEMEHHbIe [UIMTeNbHbIE, KPaTKOBPEMEH-
Hble, ocobble ciielyeT NPUHMMaTb B COOTBETCTBHH €
TpeGoBanmsavu CHull II-6-74 ¢ yueroM HONOMHHTEND-
HBIX YKa3aHHWii: HarpysKH, yUdTbIBaeMble NPH pacuere
10 TpeNeIbHbIM COCTOAHHAM BTOPO#H TPYIINbI, JOIDKHBI
NPUHMMATBCA COTJIACHO yKa3ammam mm. 1.19 u 1.29.
IInk 3TOM K THTENBHBLIM Harpy3Kam clieflyeT OTHOCHTb
9aCTh NONHOH BEJIMIMHBI KPaTKOBPEMEHHbIX HAarpys3oK,

orosopeHnbix B riase CHull II-6-74, a BBOgMMaa B
pacueT KpAaTKOBPEMEHHasd Harpy3ka HNpHHHMAeTCA
YMEHBIIEHHOH HA BENMMYMHY, YYTCHHYIO B JUIMTENbHOH
Harpy3ke. Koaddmmentsr coyeranuit ¥ apyrue Kosg-
GMIMEHTB! CHIKEHMs Harpy3oK OTHOCATCA K HOJHOM
BEIMYHHE KPaTKOBPEMEHHBIX Harpy3oK.

Harpysxu n Bo3peiicTBHs TeMmeparypbl, yaMThbIBae-
Mbi¢ NpH pacueTe KOHCTPYKIMH IO NPERESNIbHBIM COC-
TOAHHMAM NEPBOH H BTOPOi rpymm, cnefyeT MpHHUMATh
mo 1abn. 1 m 2.

Tabnuma 1

CratHueckasn cxema
KOHCTPYKIUMH H pacyeTHas
cragusa paGoTnl

Harpy3sku 1 koa¢dHuHeHTE HaNEKHOCTH 0 Harpy3Ke ‘7,-, TeMuepaTypHLle BO3elicTBHR
H K03 HUHEHTE! HAIEXHOCTH IO TeMNepaType 7y, IPHHUMaeMBle IIPH pacyeTe

10 TIPOYHOCTH

Ha BLIHOCJIMBOCTh no gedopmammam

CratnueckH onpefeqMMble KoH-| [locTosHHble, MTHTEILHBIE

CTPYKIMH TpPH UIHTENIBHOM Harl-| KpaTKOBpPEMEHHbIe  Harpy3kKH

Iocrosmibie, mmTenbhble H|I[locrosuHBle, IJMTenbHRIe H
KpPaTKOBpeMeHHble Harpy3KH | KpaTKOBpeMeHHble  Harpy3KH

peBe npH 7f> 1,0 mpr V= 1,0 opH Yr= 1,0 M TeMnepaTypHEie
Aedopmaly OpH ‘Yf= 1,0
CraTtuyecky Heonpefenymele| [locroanuele, pnuTenshble M| IlocTosHuble, MTenrlnie H | [JocTosHHLIE, MUIMTENBHRIE H

KOHCTPYKUMH HPH KpaTKOBpe-| KPaTKOBPCMEHHbIE  HAarpy3KH
mpu Yp > 1,0 u HauGombiume
YCHIHA OT BO3REHCTBHA TeMIe-

MF* )M Harpese

parypsl ipn Y, = 1,1

KPAaTKOBpPEMeHHbIe  Harpy3KHM | KpaTKOBpeMeHHEIe  HArpY3KH
npH '7f = 1,0 n naubonpume | opu Yr = 1,0 n HauGonnlume
YCHNHA OT BO3ACHCTBHA Temme- | yC
patypsi mpy 7, = 1,0

OT BO3/eHCTBHR TeMIe-
pPaTypsl M TeMMepaTypHble He-
¢dopmauuu opu 7, = 1,0

CTaTHuecKH

Harpese
7, = l.l

Heonpefienumsoie| [locrosmmbie, mnurensHple u
KOHCTPYKUMH IPH [JMTeNbHoM| KPaTKOPDCMEHHRIE  Harpy3KH
npe Y > 1,0 v younus or Bo3-
HeficTBUA  TemmepaTypsl npu

l'locrozmme. JUIHTCIIBHBIE H [Ioc‘romme, JUIMTENBHBIE H
KpPAaTKOBpeMEHHEIC  HATPY3KH | KpATKOBpEMeHHble  HATPY3KH

mpr Y = 1,0 ¥ ycwnua ot| mpu Ye= 1,0 H yCHIHA OT BO3-
BO3AEHCTBHSA TeMOepaTypsl NpH | AeficTBUI TeMNepaTyphl H TeM-
Y,=10 neparyphule aedopmaiiy NpH

7! = 1'0

MpumMmeuanna: 1. BeronHble KOHCTPYKUNH PaCCUHTHBAIOTCH TONBKO IO MPOYHOCTH.
2.TIpu pacyeTe CTATHYECKM HeoNpedeNMMBIX KOHCTPYKUMI Kpome coueTaHuit BO3eHCTBHIt TeMnepaTyphl H HArpy30K, YKa3aHHBIX
B Hacrosuelt Tabmune, B HeOOXOAUMEIX Cy4anX CJiefAyeT OPOBEPHTEH [PyrHe BO3MOXHble HeGaronpuATHile codeTaHns BoafeHicrsnti,

B TOM YHCIIe H OpPH OCTRIBAHHH.

3. B CTaTHYeCKH HeoNpeAENMMbIX KOHCTPYKUMAX AOMYyCKaeTCs NPOM3BOAMTS PacyeT:

2) OPH KPaTKOBPeMEHHOM Harpese TONbKO Ha HauGoMblMe YCHIMA OT BO3ACHCTBHA TeMIepaTyphl, eClH YCHAMA OT NOCTOSHHEIX,
IUTHTENBHBIX H KPaTKOBPEMEHHEIX HArpy30K BhI3LIBAIOT HANps keHHS CKamia B Gerone 0p < 0,1 Mlla;

6) npn pmuTensiom Harpese cehiue 700 °C — Ha COBMeCTHOE BO3AEHCTBHE NOCTOSHHBIX, JUTHTENTBHEIX ¥ KPaTKOBPeMEHHRIX Harpy-

30k Ge3 yyeTa ycunmit oT JIIMTENLHOTO Harpena.

4. [Ipu pacyere Ha KPaTKOBPEMEHHBIN HATpeB AJMTENBLHAA HATPY3KA YIHTRIBAETCA KAK KPaTKOBpeMeHHas.
5. KoadpuipieRT HapgexHOCTH IO TEMHEPaType 7 BOMXKeEH MPHHHMATECA 1O yKa3aHuaM 0. 1.40.

6. lpu pacteTe mpornGoB CleAyeT YUMTHBATh yKa3anua n. 1.29.

Ta6nunpa 2
Kareropua Harpy3x® 1 K03dPpALUHEHT HaASKHOCTH [0 Harpy3Ke 7f, BO3eACTBHA TEMIIEPATYPHI
TpeGoBaHuit K # K03 PULMERT HaNeXKHOCTH N0 Temueparype Yy, NpHHUMAaeMEIe IPH pacieTe
TpPEeNHHOCTOlH-
KOCTH XeJIe30- [0 PaCKpPAITHIO TPEILMH
GeTOHHBIX no o6pa3oBaHHIoO TPELMH 0O 3aKPLITHIO
KOHCTpYKIH# HempOA O AHTEIBHOMY OPOROIIKHTEN - TPelMH
HoMy
1-a ITocTroxHHLIe, MMTENIBALIE H KPAaTKO- - - -
BpEMCHHRE HArpy3KH IpH ")'f > 1,0*
H TemueparypHLle Bo3acHCTBHA oOT
KPaTKOBPEMCHHOIO H UIMTCNBHOI'O
Harpesa mpu Yy = 1,1*




Ilpodoaxcenue raba. 2

Kareropasa Harpy3ku 1 xo2dh¢uiMesT RaIe)XHOCTH [I0 Harpy3Ke Yf> BOIACHCTRHA TEMIIEPATyPLI

TpeGoBannit K H xo3dipuueHT HafeXXHOCTH HO TEMIIEPaType 7Y;, BPHHAMAacMEle IPH pacyeTe

TPeLBHOCTOR-

KOCTH XeJie30- 110 PaCKPLITHIO TPELHH

GeTOHHBIX oo 06pa3oBaHmIO TpeumH OO 3aKPhITHIO
KOHCTpYyKuH# HeNPOJOIDKUTEITLHOMY NPOIOJDKHTElTb- TPEUHH
HOMY
2-1 Hocrosmble, NMTeNbHbie H KpaTko- | [TocTosgHible, AnUTeNbHble H KpaT- - IMocTosaHHbIe H
BpeMeHHLle Harpy3KH IIpH ‘Yf > 1,0%| xoBpeMeHHble HATPY3KH UPH V¢ = OJIATENTBHbIE  Har-
M TeMIepaTypHble Bo3feficTBHA oT|= 1,0 H TemnepaTypHble BO3leH- PY3KH IIpH ‘Yf =
KParKOBPEMEHHOTO M JUIMTENIEHOIO | CTBUA OT KpaTKOBPeMEeHHOro H = 1,0 B Temne-
HarpeBa mpH 7, = 1,1* (pacuer mpo-|AmuTensHoro Harpea OpH Yy = paTypHile Bo3fiei-
H3BOIMTCA ONsA BhIACHEHUA HeoGxomu-| = 1,0 CTBHUA OT JUTHTEIDb-
MOCTH TNPOBEpPKM IO HENPOMONNKH-~ HOIO HarpeBa mpu
TEBHOMY PacKpLITMIO TpeumH H NO 7=10
HX 3aKPhITHIO)
31 IocrosmHble, UMTensHbe ¥ KpaTko- | [locrosnHble, AyMTenbible H KpaT-| [locTosHuble M -

BpeMeHHLIC HaTpy3KH OpH 7f= 1,0 ¥ | KoBpeMeHHbIe  Harpy3Kki  NpH| AnHTeNbHble Har-
TeMIEpaTypHhie  BO3[#eHCTBHA oT| Y = 1,0 H TeMmepaTypHhe BoO3-| py3xn npu T =
KPaTKOBPEMEHHOTO M JUTMTENEHOTO | AeiicTBHA OT KpaTkoBpemednoro| = 1,0 u tremrepa-
Harpesa tipu ¥, = 1,0 (pacuer mpou3-|H [UMTeNkHOro HarpeBa MNpH| TypHhle Bo3nefl-
BOJMTCA HAA BBUICHEHMA HeoGxomu-|7,= 1,0 CTBHSA OT MJHTENb-
MOCTH APOBEPKH IO PacKpLITHIO Tpe- HOTO Harpepa IpH
IH) 7 =10

* Koa¢puuuenT HafgeXXHOCTH O Harpy3ke ‘qu K03 PHILMEHT HAREXHOCTH HO TeMuepaType 7, NPHHHMAKTCA TAKHMH XKe, KaK NpH

pacyere N0 IPOYHOCTH.

MpuMeuanna: 1. JUmMTenbible H KPaTKOBPeMeHHbIe Harpy3KH NPHHHMAKOTCA C yueToM TpeGoBannit CHull 2.03.01-84.
2. Ilpu pacuere no 06pa30BaHuIo TPEMMH OT TEMIEPATYPHLIX BOAREHCTBHHE Heo6X0RMMO YUHTHIBATh TpeGoBaus n. 4.3.
3. Ilpu pacueTe MO PaCKpPHTHIO TPEIMH OT TeMOEPATYPHHIX BO3AEACTBHH HeoGX0AMMO YIHTRIBATh PaIHuMe TEMIIEPaTyPHBIX Aedop-

Manyit GeToHa ¥ apMaTyph! [0 YKa3aHuAM 1. 4.10.

4. KoagprumenT HafleXXHOCTH N0 TeMIepaType 7y AoieH NPHHAMATLCA [0 YKa3aHHAM 1. 1.40.
5. Ocobble Harpy3kH YYHTLIBAIOTCA B pacteTe 0o o6pa3oBaHiI0 TpeUMH B TeX Cyuasx, KOIfa HaHuHe TPeIMH NPUBOAMT K KaTacT-

pote (B3pHB, HOXapH T.1.) .

ITpu pacuere 1o MPOYHOCTH B HEOOXOMMMBIX CITydasx
HOOJDKHBI YUMTBIBAaThCA OCOGbie Harpy3sxu ¢ koddbdhuim-
€HTaMH HaAeXXHOCTH MO HArpysKe 7y, OPHHAMAaEMbIMH
JIO COOTBETCTBYIOIIMM HOPMATHBHBIM JOKYMEHTaM.
IIpn 3TOM YCWIMs, BbI3BaHHbIE BO3NCHCTBMEM TeMIle-
paTypbl, He YUHTBIBAIOTCA.

1.18. IIpu pacuere 31eMEHTOB COOPHBIX KOHCTpPYK-
DMl Ha BO3NEHCTBHE YCIIMi, BO3HHKAIOIMX NPH HX
nogbeMe, TPAaHCHOPTHPOBAaHMH H MOHTaXe, HAarpysky
OT COGCTBEHHOrO Beca 3JIEMEHTAa ClleAyeT BBOIMIbL B
PacueT C AOMOMHUTENbHbIM KO3 PHIHCHTOM THHAMHUY:
HOCTH, PaBHBIM:

. 1,60
1,40

IIPH TPaHCOOPTHPOBAHAH .
NpH NoxXBEeMe H MOHTaXe . . . .

Ina yxasanmbix Bbmue K02¢GHUIMEHTOB IHHAMMY-
HOCTH [IONMyCKaeTcA NMpHHMUMaTh Gonee HMU3KHeE 3Hadue-
HMS, €CJIH 3TO MOATBEPXKAEHO ONLITOM NPHUMEHECHHA
KOHCTPYKIMiA, HO He HiDke 1,25.

1.19. K TpelmMHOCTORKOCTH KOHCTPYKIMHA WIH HX
qacTel IMpembABNAITCA TpeOOBAaHUA COOTBETCTBYIOLIMX
KaTeropuif B 3aBHCHUMOCTH OT YCJIOBHH, B KOTOpBIX
paboTaeT KOHCTPYKIMA, M OT BHJa HpHMEHAEMOHR
apMarypsl:

a) I-n xarezopus — He AONMycKaeTcs oGpasoBaHHe
TpeLMH;

0) 2-a Karezopus — [OMYCKaeTCA OTPaHIIEHHOE MO
IMpHHE HENpONOJDKMUTENILHOE a,., PacKphITHE Tpe-

IDHH IIpH YCTOBHM oOecneyeHHA MX HOCIEQyIOLIero
HAJIeXKHOTO 3aKPBITUA (32XKaTHA) ;

B) 3-1 Kkarezopusn — [OONMYCKaeTcA OrpaHHYEHHOE
N0 WIMpHHE HENpPOJONNMTENBHOE d.,., M HPOAOCIKH-
TEJILHOE 4., PACKPbITHE TPELHH.,

Kareropun 7TpeboBaHmii K TpelIHHOCTOMKOCTH
KeJIe300€TOHHBIX KOHCTPYKIMH B 33aBHCHMOCTH OT
YCIOoBHM MX paGoTbl, BHAA apMaTyphl IO HpeHEIbHO
JOOMYCTHMOM HIMpHHE PacKpBITHA TpelnH yia obec-
MmeYyeHUsA COXPaHHOCTH apMaTyphl B FIEMEHTaX,
IKCIDTyaTUPYEMBIX B YCIOBHAX HEarpecCHBHOM CpEfpl,
npuBeAeHs! B TaGi. 3. Harpysku, yuuTnBaemele HpH
pacyere XKeJ1e300eTOHHBIX KOHCTpYKUHMHE mo o6pasosa-
HMIO TpEUMH, MX PacKpPbITHIO WIM 33KPBITHIO, TOJIKHBI
OpHHMMATBCA COITacHo Tabnm.2. Ecim B KOHCTPYK-
UMAX WIH HX 93CTAX, K TPEITHHOCTOMKOCTH KOTOPBIX
NpembABIMIOTCH TpeGoBaHMA 2- M 3-i KaTeropu,
TpelHHbBI He O0OpasylTCsi IpH COOTBETCTBYIOILHX
Harpy3kax M TemIepaTypaX, YKasaHHeIX B Tau. 3,
HX PpacueT IO HEHNpOHOJIKHIEBHOMY PacKphITHIO H
no 3aKphiTHIO TpeumH (Wi 2-H KaTeropuu) WIM N0
HETIPOMOJDKMTENIFBHOMY H IPOAOIIKHTENLHOMY pacKphl-
THIO TpeumH (UiA 3-i KaTeropuu) He NPOM3BOIMICAH.

Ilon HempOROIDKHTENIBHBIM PacCKpbITHEM TpelMH
MOHUMAeTCA HX PaCKpPbITHE MPH ACHCTBMM IOCTOSHHbIX
IUIMTEJIBHBIX M KParkOBPEMEHHbIX HArpy30K, KpaTKo-
BpPEMEHHOrO0 HarpeBa, a INOA /PIMTENBHBIM PpacKpbl-
THEM — TOJNBLKO HpH HOCTOAHHEIX M JUIMTENIbHBIX
HArpy3Kax u JUIMTESIBHOM Harpese.



Tabnuma 3

Kareropus TpeGoBannit K TpelLMHOCTORKOCTH KeJ1e305e TOHHRIX
KOHCTPYKIM# i UPENE/ILHO O CTHMAS UHPHHA @) B dopen » MM,
PAaCKpHITHA TpeLMH, 00eCIe HBaloNMe COXPaHHOCTh apMaTyphl
YcnoBHA 3KCIDTyaTauuH TemnepaTypa
KOHCTpYKLMH apmMaryphl, °C | crepxHeBolt Kilaccos CTep)KHEBOR KIIacCOB IPOBOJIOYHOH KIaccoB
A-l, A-ll, A-IIL, A-IlIs | A-V 1 A-VI; nposonog- | B-I1, Bp-II u K-7 opu gaa-
# A-1V; nposonouHo#t | Ho# knaccos B-II, Bp-II, | meTpe npoBosioKd 3 Mm
Knaccos B-1 u Bp-I K-7 1 K-19 npn pua- H MeHee
MeTpe IPOBONOKH
3,5 MM u Gonee
1. B 3aKpbITOM MOMeELIEHHH 3-1 xaTeropus; 3-51 KaTeropHs; 3-1 Kareropus;
o 100 Qopey = 0,4; 4oy = 0,3; 8ppe, = 0,25
Grey = 0, Qprey = 0,2 Berc, = U
3-1 KaTeropus; 3-1 xaTeropus; 3-s1 KaTeropus;
100 u Bbie Qopey = 0,6; acpey = 0,5; Aopey = 0,3;
opez = 0s Aeres = W Gepey = 0,2
2. Ha oTKpheITOM BO3AyXe, a TaKxe 3-1 KaTeropus; 3-1 Kareropus; 2-1 KaTeropHs;
B IpyHTe Bbillle YpOBHAR rpyHTto- | Ilo 100 Aopey = 04 ey = 0,25 Aepey = 0,2
BBIX BOZL 8grey = 05 bcrc2 = O
3-1 KaTeropHs; 3-1 KaTeropus; 2-1 KaTeropus;
100 u Bene Gopey = 0,6; Qopey = 0,5; Aoy = 0,3
Berez = Screz = Vs
3. B TrpyHTe [mpu mnepeMeHHOM 3-1 KaTeropus; 2-1 KaTeropus; 2-51 KaTeropus;
ypoBHe TIpyHTOBRIX Bon H B | o 100 Gepey = 0,35 aore; = 0,2 depey = 0,1
3aKpPRITOM MOMELIEHHH MNpH NO- Bepey = 0,
repeMeHHOM YBRaXHeHHH

I pnmMevaHHe. B kaHaTax nogpa3yMeBaeTcsa NPOBO/IOKA HAPY>KHOTO CIOA.

Kareropum 7rpebGoBaHMii K TpeLMHOCTOMKOCTH
KENMe300€TOHHBIX KOHCTPYKIMH, a TakXe 3HaYeHHs
OpefenbHO NOMYCTHMOH IMHPHHBI PACKPHITMSA TPCHH
B YCIOBWAX HEArpecCHBHOH Cpelsl IS OrpaHHYeHUs
OPOHMUAEMOCTH KOHCTPYKIMH IIpHHMMAIOTCA MO
CHulI 2.03.01-84.

1.20. Ina  >xene306eTOHHbIX CNa60apMHPOBAHHBIX
AIEMEHTOB, XapaKTEepPH3YEMBIX TeM, YTO MX HecCylas
CHOCOGHOCTh MCUEpIbIBACTCA OTHOBpeMEHHO ¢ 06paso-
BaHMeM TpellMH B GeToHe pacTAHYTO# 30HBI (CM.
o 4.4), Wiowagp ceueHHs NpPOAOJNLHOH pacTAHYToOH
apMaTypbl AOJDKHA GbiTh yBesHUYeHA MO CpPaBHEHHIO C
TpeGyeMoOH H3 pacdeTa NO HNPOYHOCTH HE MeEHee yeM
Ha 15 %.

121.Yeuwnua B CTaTHYeCKH  HEONpENeTMMbIX
KeJe306eTOHHbIX KOHCIPYKIMAX OT Harpy3oK H
BHIHYXXACHHbIX NepeMellieHuit  (BoIe[ICTBHE H3MEHe-
HAS TemllepaTyphl, BIAXHOCTH OGeToHa, CMeIeHHs
ONOp H T.H.), a TAKXKE YCWIHA B CTATHYCCKH HEOIpe-
JEeNMHMBIX KOHCTPYKIMAX NpH pacyeTe MX N0 gedop-
MHpPOBaHHOH CXeMe cledyeT, KaK IIpaBWIO, OIpe-
OenaTb ¢ y4eToM Heynpyrux fAedopmaimi GeTtoHa H
apMaTyphl M HUTHYMS TPEILMH.

1.22(1.9). Onpenertenne yCWMi B CTaTHYECKH He-
ONIpEeAETMMBIX KOHCTPYKIMAX OT BHELIHEH HArpyskH,
COGCTBEHHOrO BeCa H BO3JEHCTBUA MOBBILEHHBIX H
BBICOKMX TeMIepaTyp IIPOM3BOAAT IO [paBHIaM
CTPOHMTENBHOH MEXaHMKH METOLOM NOCIENOBATEBHEIX
npuGmkenyit. TIpH 3TOM KECTKOCTh 3/1eMEHTOB OIpe-
HesI0T C YYeTOM HEYHNpYTHX AedOopMauuit ¥ HaTHIMA
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TpewHH B GeToHe OT OMHOBPEMEHHOTO ACHCTBHA BHEll-
Hel Harpy3KH, cOGCTBEHHOTO Beca H TeMIEpaTyphi.

1.23(1.10) . Ilpn KpaTKOBpeMeHHOM HArpeBe YCH-
JBA OT BO3MCHCTBHA TeMIepaTypsl B JIEMEHTaX CTaTH-
YeCKH HEeONpeAeTHMbIX KOHCTPYKIMH HNOJDKHE! Ompefe-
JIATHCA B 3aBHCHMOCTH OT COCTaBa GeToHa (cM. Tatur. 11)
H TeMIepaTyphl HArpeBa, BbI3bIBaloIiedl HanGonsiime
ycHis:

a) npu Harpese Gerona N° 1 ceemue 50 go 250 °C —
M0 pacueTHOM TeMIepaType;

6) npu Harpese GeronoB N° 2—11, 23 n 24 cbmue
200 po 500 C—mo pacyeTHOH Temmeparype; HpH
Harpese cepiue 500 °C — upa 500 °C;

B) OpH Harpene GeronoB N° 12-21, 29 u 30 cebmue
200 mo 400 C —mo pacuerHoli Temmepatype, NpH
narpese csiue 400 °C — mpu 400 °C.

A KOHCTpYKIMH, HAXOPANMMXCA HAa HAapYXHOM
BO3/fyxe, pacdeT HaHGONBIIAX YCHIHIA OT BO3[eHCTBAA
TeMIlepaTyp BLINOJHAIOT IO pAacyeTHOH TeMmeparype
BO3[yXa B COOTBETCTBHH C TpeboBaHuaAMH 11. 1.53.

IIpn mmTeNIBHOM HarpeBe YCHIIHA OT BO3MEACIBUA
TEMIIEPaTyphbi CIIeAyeT OHpPEeAeNATb B 3aBUCUMOCTH OT
PacyeTHOil TeMIepaTyphl COIIAacHO yKasaHuaMm 1. 1.16.

1.24(1.11) . IIpu pacueTe mo HpOWHOCTH, AehopMa-
OUAM, 3@ TaK)Ke PpAacKpBITHIO H 33KpBITHIO TpeuMH
pacupenesieHHe TeMIEparypbl B CEUEHMAX KOHCTPYK-
IMH ONpeReAIoT TEIDIOTEXHHUYECKHM pacueToM mia
YCTaHOBHBILIErOCA peXHMa TelUloBoro mortoka. Ilpu
pacyere N0 oOGpa3oOBaHHIO TpemMH pachpefeneHHe
TEMIIEPATYP B CEYCHHUAX KOHCTPYKIMH, HArpeBaeMbIX



co ckopocThio Gonee 10 °Clu, ONpelensanT A He-

YCTaHOBHUBIUEroCa TEIDIOBOro IIOTOKA IIO rpeﬁona}mm

m. 1.47-1.53.

1.25(1.12) . IIpu pacyeTe yCWIHii, BbI3BaHHbIX BO3-
OCHCTBHEM TEMIEparypbl, B COOpHBIX 3JIeMEHTax
KOHCTPYKIMH >KECTKOCTh CEYeHMH CefyeT YMEHbUIMTh
Ha 20 %, ecnu NpoYHOCTb Ha CXKaTHe PacTBOPA B CThIKE
MUHMMYM Ha 10MIla meHbule npouyHocTH Geroma
CcOOpHOrO JIEMEHTA.

1.26(1.13). Pacuet 3neMeHTOB GETOHHBIX M JXKeJe30-
GeTOHHBIX KOHCTPYKLUHH MO NpOYHOCTH, CXeMbI Ipe-
HENBHbIX COCTOAHMII KOTOpBbIX TIpH pacuete Ha BO3feil-
CTBHe TeMIIeparypbl eLlle He YCTAHOBNEHbI WIH YCIIOBUS
HACTYIUTEHHS NPeNeNIbHOTO COCTOAHMA MOKAa He MOryr
GbITb BbIPaXKEHBI Yepe3 YCHIHS, MOXET NPOH3BOJUTLCH
yepe3 HANPsDKEHUA ¢ YUYeTOM HAIWYMA TpeLMH H pa3BH-
THA HeynpyTHx fAedopmannit GeroHa. [Ipu 3T0M Hamps-
XKeHHs B GeTOHe M apMaType He [OMXHbI NPEeBHILIATh
COOTBETCTBYIOLIMX PacyeTHBIX COTIPOTHBIIECHHUI.

1.27(1.14) . Mpu pacueTe HeCyumMX KOHCTDYKILIMH,

OETOH KOTOpbIX HEpABHOMEpPHO Harper IO BBICOTE

CeYeHHs IIeMEHTa, YacTh CEYEHHd, HArperyr CBbILIE

1000 °C, momycKaeTcs He yUMTHIBATS.

1.28(1.15). Ilpu pacuete 37IeMEHTOB, NOABEpralo-
IIMXCA HArpeBy, IOJIOXKEHHE LUEHIPAa TAKECTH BCEro
ceyeHus1 GETOHA WIH €ro Ckaroi 30HBI, 4 TAKXKE CTATH-
YeCKHil MOMEHT H MOMEHT HHEepLMH BCEro CeYeHH cile-
OyeT oNpenenaTh, IPUBOMA BCE ceueHHe K HEHarpeToMy,
Gonee npoyHoMy GeToHy. Ilna 3TOM LENH MpH pacuere
¢ Hcronb3oBaHHeM JBM cevenme no BricoTe pa3GHBa-
eTcs He MeHee YeM Ha YeThIpe YacTH.

Ilpy pacuere mo mnpouHocTH, HedopMaIMAM U
PAacKpBITHIO WM 3aKphITHIO TpeumH 6e3 ucrmons3osa-
Husa IBM npu npsAMonMHeHHOM pacnpefeneHu TeM-
neparypbl 6€eTOHa Mo BBICOTE CEYCHMA 3IEMEHTA Jomyc-
Kaercs pa3bMBaTh CEYEHHMS COTJIACHO CIICAYIOIMM YKa-
3aHWIM:

Wi 3JJeMeHTa, BBINONHEHHOrO M3 OJIHOFO BMIA
OeTOHa, eClIH Temneparypa GeToHa HauGonee HarpeToi
rpany He mpeBsuuaer 400 °C, cevenme He pa3GuBacTCH
HA YacTM M MOMEHT MHEpLUMH NpPUBECHHOIO CEuCHMA
I,,, OTHOCHTENBHO HEHIPAa TSDKECTH CEYEHHS HpHHH-
MaeTcA paBHBIM:

18, v
lea = 27, M
‘pbl .

roe fp — KO03¢G}UIMEHT, HPHHUMACMbIA B 3aBHCH-
MOCTH OT TeMOeparyphl GeroHa B HeEHTpe
TAKECTH ceyeHMA no Tabn. 16;

vV — ko3¢¢uuMeHT, NpHHHMaeMblii B 3aBHCH-
MOCTH OT TeMileparypnl GeToHa B meHTpe
TSDKECTH CEYeHWA MjIA KpaTKOBpeMEHHOTO
HarpeBa no 1atn. 18;

¥p, — KOIGQMIMEHT, YUMTHIBAIOWWMIA  BIMsAHHE

KpaTKOBPEMEHHON ION3yYecTH OeToHa H
IpUHMMAaeMbH 1A GeToHa cocraBoB (cM.

Ta6in. 11) :
N1-3,6,7,10,11,19-21 ........ 0,85
N°4,5,8,9,23,24.............. 080
N12-18,29,30. . ... .......... 0,70

IIA SNeMeHTa, cedeHHe KOTOpOro MO BhICOTE CO-
CTOMT M3 JIBYX BHOOB GETOHa, a TaKe HpSAMOYrojs-
HOFO U TaBPOBOIO CEYEHHH, BBHINONHEHHBIX H3 OIHOTO

Bupa GeTOHa, eciM TemImeparypa GeToHa HauGonee
Harpertojt rpanu npesbimaer 400 °C, ceuenme pasGupa-
eTCsl O BbICOTE Ha fiBe yact# (ueprt. 1,4);

OnA 3JIeMeHTa, CeueHHe KOTOpOro Mo BLICOTE CO-
CTOMT M3 Tpex BHOOB OeTOHa, MIH ABYTaBPOBOIo
cevejiuid, BBIINONHEHHOrO M3 OQOHOTO BHAA OeTOHa,
ecnM TemIepaTypa GeToHa HanGoJiee Harperoil rpaHu
npeppiaer 400 °C, ceueHne pasGuBacTCA Ha TpH
vactd (uepr. 1, 6).

Tipu pacuere mo 0Opa30BaHMI0 TPEIUMH OIpeAeyieHne
HanpsDKeHW OT BO3JEHCTBHA TeMINepaTryphl NMPOM3BO-
IMTCA pa3GMBKOH ceyeHMA He MEHee UeM Ha yeTbipe
YacTH HE3aBMCHMO OT TeMIepatypbl GeToHa (uepr. 1,8).

B NpAMOYTOJILHOM CeYeHMH 3JIeMEHTa, BBINIOJIHEH-
HOTO M3 OTHOroO BHAa GeTOHA, KOT/a CeyeHHe T BHICOTe
pa3buBaercA Ha [Be YacTH, JIMHMSA pasfesnia QOJDKHA
mpoXomuTh MmO OeToHy, WMewIIeMY TemIleparypy,
paBHyio 400 °C.

B nByTaBpOBBIX M TaBPOBbIX CEYEHMAX 3JIEMEHTOB,
BBINOJIHEHHBIX U3 OOHOTO BHAa GeTOHa, IMHMA pas3fena
[OJIXHa TMPOXOIMTH N0 IPaHHIE MexXay peOpoM H mon-
Koit. B anemenTe, cedyeHHe KOTOPOro IO BBICOTE COCTO-
WT K3 pa3IMuHBIX BHOOB OGETOHOB, JIMHMA pasmena
JOJIXHA IPOXOIMTH IO rpakuile GETOHOB.

Bo Bcex ciyuagx pacyeTa apMarypa paccMarpHBa-
€TCA KaK CaMOCTOATeNbHasA YacTh CEUEHH .

Ins 3nmeMeHTOB, COCTOALMX IO BLICOTE H3 ABYX H
Gonee BuIOB GeTOHa, NMpUBENCHHAA WIOWANb A,pq ;
i-TOH uyacTM ceyeHWs], Ha KOTOpble pa3bHBaeTcsa Bce
CeyeHMe 3NeMeHTa, OTpefesAeTCca no gopmyie

A; By:T;
Aypq ; = 120171 2
: oo @
rae A; — wiowans i-TOi YACTH CeyeHust;
¥y, s Bp; U P; — KO3QQHIMEHTH, NpUHAMaEMble B

3aBHCHMOCTH OT COCTaBa H TeMIle-
paryphnl OETOHZ B LIEHTPE TAXECTH
IDIOINAM i-TOH YACTH CeYCHHA, Kak
B gopmyne (1).

Ecnmm ceyeHHe 3MEMEHTa COCTOMT H3 Pa3HbBIX BHIOOB
6eroHa, TO B 310i1 hopMyJie NpaBas YaCTh YMHOXAETCA
Ha OTHOLICHHE MOJYNA YNPYTOCTH KaX@oro BHIA
6eToHa B HarpeToM COCTOSAHMH K MOAYJII0 YNPYTOCTH
6eToHa, K KOTOPOMY MPHBOJMICA BCe ceveHue By .

Ilpu pacuere Ge3 ucmonp3oBaHHsa IBM kosdpu-
HMEHTBI Bj; B U; NONMyCKaeTcA ONMpeNeSIATs B 3aBHCH-
MOCTH OT cpelHed TeMnepatypbl GeroHa i-Toif wacTn
CEeYEHHUA.

Ilnomans HeHanpsAraemo# HArpeTod pacTAHYTOH
A, M cxatoil A, apMaTypbl NPHMBOIMICA K HeHarpe-
TOMY, BoJee mpoyHOMY GETOHY:

AE.B
As, red = 'ﬁ#ﬁ 3)
1
AE B
Al = $TSFS 4
s, red E_b ‘P_—bl C)]

me Ag ,ed,A:.' red — COOTBETICTBEHHO NpPHBECHHAA
mwiomanb PacTAHYTOH M cxKa-
TOH apMatypsl;
E; — mopyns ynpyrocti apMaryphi,
NpUHHMAaeMbli 1o Tabi. 37,
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Yept. 1. Cxembl pa3GHBKK Ha YaCTH NO BHICOTE HPAMOYTOABEOIO, TRBPOBOTO H [BYTaBPOBOrO CCICHAA JIEMEHTOB

a— Ha 2 yacth; 6 — Ha 3 yacTu; @ — Ha 4 vactn; Il 7. — weHTp TskeCTH MPHBENCHHOTO CedeHUA; Ip,, fp,,. - » £pj — HANGONEILAT TEM-
neparypa GeroHa 15 2-,. ., i-Yoit 9aCTH CedeHHA

S,

B; — x03$puMeHT, NpHHUMAaeMbIi _ Sred
B 32BUCHMOCIM OT TeMIiepa- Y= T )
Typbl apMaTyphl 00 T3 35. Tomams TpEBEAEREOTO r ggqm snemerra A,eg
PaccTosiiMe OT LieHTpa TAKECTH MPHBEEHHOTO Ceye- HAXONAT Ho opMyIe
HMSL y OO HauMeHee HArpeToH I'paHH OMNpeENeNAIT IO - ,
¢dopmyre Ared = ZAseq i + 4 req +A; red - (6)
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CratiyeckMii MOMEHT IUIOUIafiedl IMPHBEACHHOIO Ce-
YCHH I :nuxemenra Sreq OI'HOCHIGJ}bHO IrpaHH, pacTsIHYTOH
BHEIUHEH HAarpy3KoH H BO3/ACHCTBHEM TeMIIEpaTyphl,

onpegesnstor no gpopmyne
Sred = ZAreq iVit Ag read +
’ ’
+As',ed(h~a), Q)
roe Yi — PaccrosiHMe OT HEHTpa TMKECTH i-T0H
YacTM cevYcHMA OeroHa [Oo HaHMeHee
HarperoH IpaM¥ 3jieMeHTa, NpHHHMae-
MOe paBHbLIM

31ech h; — BbICOTA i-TOii YacTH CeueHMA:
hi(2Bp; * Bpisy)

3(Bpi t Bpisy) )
IIpu pacuere 6e3 ucnonelopanma IBM momyckaercs
TIpHHUMATh

)

Yyi =

yyi = 0,5h,-. (10)

MoOMeHT HHepiMH NPHBEJEHHOTO CEYeHHHA EMEeHTa
I,,; OTHOCHTENIBHO €rO LEHTPAa TAKECTH ONpENCNIAIOT

1o gopmymne
Ied = Zleq i + ZAseq iVoi +

+ As, redy.s? + A.’s', red (y; )z, (1 1)

rae 1.4 ; — MOMEHT MHCDLMH {-TOH YaCTH CCYCHHA
6eToHa, onpeaenseMbii Mo gopMyie
A, h?
Ld i = _L”;'# . 12)
' 1

Ypi — PAcCTOAHUE OT LEHTPa T/DKECTH I-TOM
yacTM CceyeHHs OeToHa OO IEHTpa
TSDKECTH BCEro IpPHBE/IEHHOTO Ceve-
HMA, oNipefensieMoe o GopMynam:

Yoi = Vi— Vs 13
ys=—-@—a); (19
ys=h-y-ad (15)

1.29. IporuGe1 3MEMEHTOB JXeJe300eTOHHBIX KOHCT-
PYKUMi He ROJKHBEI OpeBBUIATS HX HpEfensHO [0HyC-
TMMBIX BEIHUHH, YCTAHARIIMBAEMbIX C YUETOM Cllefylo-
1HMX TpeGOBaHMI:

TEXHOJNOrHYeCKUX (YyCNOBHS HOPMANBEHOH paGoTnl
KPaHOB, TeXHONIOTHIECKHX YCTAHOBOK,, MAIlIHH H T.11.) ;

KOHCTPYKTHBHbIX (BITHAHHE COCE[HHX JIEMEHTOB,
orpanMumBaonmx  gedopmanmuM;  HeoGXxomHMOCTL
BbIJICPHBAHHA 33JaHHLIX YKIIOHOB H T.H.) ;

ICTETHYECKHX.

BenyumHb! mpefiensHO AOMYCTHMBIX HpornGop mpa-
BefieHbl B Ta0n. 4.

Pacuet nporn6oB omKeH NPOH3BOIUTLCA ©

NpyH OrpaHHYeHUM TEXHOJIOTHYECKHMMH MM KOH-
CIPYKTHBHBIMH TpeGOBaHMAMH Ha peiiCTBHE HOCTOSH-
HBIX , [UIMTEIBHBIX H KpaTKOBpeMeHHBIX HArpy30K ¢
yyeroM nporn6a OT KparKOBpeMeHHOTO H JUTHTEIb-
HOTO HarpeBa COITIACHO yKa3zaHuam mi. 4.23—4.27;

HpH OFPaHMYEHMH 3CTCTHICCKHMM TpeOOBaHHAMH
Ha [eHCTBHE MNOCTOAHHLIX M [UIMTENbHLIX HATPY30K C
yyerom Tnporu6a OT ANMTENBHOTO HarpeBa COINIACHO
yKalaguam mn. 4.23—4.27.

Tabnuua 4

lpenensHo
JNeMeHTDBI KOHCTPY KUHHK JonycTiMbie
poruos!
1. NogkpauoBnie 6aTKH APH KpaHax -
PYUHBIX 1/500
FeKTPHUCCKUX 1/600
2. IlepeKpbiTHA C IUDIOCKMM MOTONKOM H
3MeMEHTHI NOKPLITHSA NPH NPOJIeTax, M:
1< 6 1/200
6<1<15 3,0cm
1>15 1/250
3. IlepekpriTHA C peOPHCTHIM NMOTONKOM
H 3MIeMeHTBHI JIECTHHIL IIPH NpoJIeTax, M:
I1<5 1/200
51 <10 2,5cm
1> 10 1/400
4. HaBecHble CTeHOBBIE NMaHenu (1pu pac-
geTe H3 MIOCKOCTH) NpPH NPOJIeTax, M:
1< 6 1/200
6<I< 15 3,0cm
1>15 1/250

0603nauenun, npunatsie 8 Tabauye:
I — nponer Garoxk wm WMT. JIna woHconell NpHHMMAOT
{1 =2l ,rne I, — BLUIET KOHCOIH.

MpumMmeuyaHn e [penensio nonycmMeie NporuGul B
103. 1 1 4 o6GyciioB/ICHBL TEXHONNOTHYECKHMH ¥ KOHCTPYKTHB-
HbIMH TpeGOBaHMAMH, B 103.2 H 3 — ICTeTHYeCKHMH Tpebo-
BaHHAMH.

TIpu 3TOM KO3DDHUIMEHT HAIEKHOCTH HO HArpyske
7 B KO3hQUIMEHT HANENHOCTH O TEMICpaType 7,
IPHHHUMAIOTCA PaBHbIMU €MHMIE.

A xene300eTOHHBIX 3MEMEHTOB, BbINONHEHHLIX
CO CTpOMTENBHBIM TOABLEMOM, 3HAYCHMA MNpeHebHO
FOIYCTHMBIX NPOrHOOB MOTYT ObiTh YBEJIMYEHBI Ha
BBICOTY CTPOMTENBHOro nmogneMa, €Cliv 3TO He OrpaHu-
YMBAETCA TEXHOMOTHYCCKHMH WIH KOHCTPYKTHBHBIMM
TpeGoBaHuAMK. N NpyTHX KOHCTPYKIMii, He Hpefyc-
MOTpeHHbIX Ta®iI.4, BEJIMYMHBI NpEAEIBHO [OMYCTH-
MBIX RpPOTHGOB YCTAaHABJIMBAIOTCA INO CHEIMANbLHLIM
TpeGOBaHMAM, HO NpH 3TOM OHM HE AOJKHBI IpEBbI-
watb 1/150 nponerta 1 1/75 BbUIETa KOHCOJH.

MpepenpHo momycTHMEie AeOpMAUMH OT BO3MCH-
CTBHS TeMINEPATyphi, B WIeMEHTaX KOHCIPYKLHH KOTo-
pbIx TpeGyercss HMX OrpaHMYeHME NpH HarpeBalMM M
OXNKACHUH, J[O/DKHBI YCTaHABIIMBATbCH HOPMATHMB-
HBIMH [OKYMEHTaMH NO NpOeKTHPOBAHUIO COOTBET-
CTBYIOUMX KOHCTPYKIMH, a IpH HX OTCYICTBHM
JIOTDXHBI YKA3bIBAThCA B 3aJaHHH Ha NIPOEKTHPOBaHKE,

JiA HeCcBA3AHHBIX C COCEAHMMM 37I€EMEHTAMH JKe-
Je300eTOHHBIX IUTMT MEPEeKpHITHA, INOUIANOK H T. I
[JOJDKHA NPOU3IBOOMIBCA [JONOJIHMTIC/ABHAA IpOoBEpKa
no 3eI6KOCTH: [00aBOYHLI Nporn6 OT KpaTKoBpe-
MEeHHO [eHCTBYIOIIEH COCPEHOTOYEHHOH HArpY3KH
1000 H nmpyu HanGoiee HEBLITOIHOH cXeMe ee MpHIIOKe-
HHA JoIkeH ObiTh He Gonee 0,7 MM.

1.30.Ilpu pacuere MO NpPOYHOCTH OETOHHBIX M JKe-
J1e306eTOHHBIX 3/IEMCHTOB Ha BO3[EHCTBHE CKUMAIO-
el OpOJOSIbHOM CHIBI AOJXKEH NPUHHMATHCA BO BHE-~
MaHHe CITYYaHHbIA IKCHEHTPHCHIET €,, 0Oy C/IOBIIeHINN
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HEeYUTeHHbIMH B pacyeTe (akTopamu. IKCUEHTPHUCHTET
€, B moboM ciyuae mpuHuMaercs He MeHee 1/600 anu-
HbI 3JIEMEHTa WM PacCTOAHUA MEXIY €ro CEYeHHIMH,
3aKpeIUIeHHbIMH OT cMemieHust, U 1/30 BbicoTBI ceve-
HHs 3TIEMeHTa.

Kpome TOro, mig KOHCTpyKumil, 06pasyeMbIXx U3
COOpHLIX 371eMEHTOB, CNIeAyeT YYMTHIBATh BO3MOXHOE
B3aMMHOE CMelleHHe 3J1€MEHTOB, 3aBHCAulee OT BHIA
KOHCTpYKIMH, cnocofa MOHTaxa M T.IM.; IpH OTCYT-
CTBHH [/ TaKMX KOHCTPYKUMH 3KCIepUMEHTATBHO
00OCHOBaHHBIX 3HaYeHHH CTYYalHOTO 3KCLEHTPHCHTETA
€ro cjeflyer IIpHHUMATh He MeHee 1 cM.

Jsi 3NeMEHTIOB CTaTHuecKu HeoNpele/IMMBIX KOH-
CTPYKIMIi BeJHYMHA 3KCUEHTPHCUTET2 IIpOJIOJIbHOI
CHJIbI OTHOCHTENBHO LEHTpa TAKECTH NpUBedeHHOTO
CeYeHUsA €, IIpUHMMAETCA pABHOH IKCLEHTPUCHTETY,
NONYYeHHOMY M3 CTaTMYECKOIO pacueTa KOHCTpYKUM,
HO He MeHee ¢,. B 31leMeHTax CTaTHYECKH ONpeAeTHMBIX
KOHCIPDYKLMH 3KCLEHTPHCUTIET €, HAXOIMTCA Kak
CyMMa 3KCLUEHTPUCUTETOB — OIpEOeNIAeMOTO U3 CTATH-
YeCKOro0 pacyeTa KOHCTPYKLMH H CIyYaHHOro.

IIpu pacueTe MO TPeLMHOCTOHKOCTH M IO Jiepopma-
IMAM 3KCUEHTPUCHTET He YUUThIBAETCA.

B cnyuae, eCiM BeJIMUMHA IKCLEHTPUCHTETA €, Ofpe-
HeJIeHHad B COOTBETCTBMH C YKa3aHMAMH HACTOAIUETO
NyHKTa, He NpeBblilaeT e, = h/30, a pacueTHasa MMHa
aJIeMeHTa NpAMOYTojibHOro ceueHus lo < 20k, monyc-
KaeTca HNpPOM3BOOMTb €ro pacuer cornacio n. 3.37.

1.31. Paccrosnua Mexny TemiepaTypHO-YCamoy-
HbIMHM IIBAMH B OCTOHHBIX U >KeNe306eTOHHBIX KOH-
CTPYKIMAX [OJDKHEI ONpefeSIATbCA pacyeToM.

HomyckaeTca yKasaHHbid pacyeT He IIpOM3BOMTH
1T KOHCTPYKIMH H3 OOBIYHOIO H XKapOCTOHKOro
6GeTOHa, ecnu INpPHHATOE pPACCTOAHME MEXAY TeMIepa-
TYPHO-YCaJOYHBIMH LIBAMM HEe INpEBLIHAET BeEJIMYHH,
YKa3aHHbIX B TalJl. 5, YMHO>KEHHEBIX Ha KO3 HUIMEHTHI
6,,6,, 8, u 8, , npuHUMaeMbie IO Tl 6.

Paccrosnne Mexay TeMIlepaTypHbIMH LIBaMH B
¢dbyHOaMeHTax MPUHMMACTCHA B COOTBETCTBHH C pacliofio-
’KCHHEM LIIBOB B BBIILUEJIEKAILMUX KOHCTPYKIMAX.

Taomnuua 5

Haubomuume paccroasHus Mexny
TeMNepaTyPHO-Y CaJIOUYHbIMH
LIBaMH, M, folTycKaeMebie Ge3
pacdeTa Qs KOHCTpYKIMHt,
Koncrpykunn HaXOAALMXCA
BHYTpDH BHYTpH | Ha HapyX-
OTalIn- | HeoTalH- HOM
BaeMbIX | BaeMEIX | Bo3nyxe
3paHui 3aAHAH
HITH
B TpyHTe
1. BeroHHBle:
a) cGopHsrle 40 35 30
G) MOHO/MTHhIE NpH 30 25 20
KOHCTPYKTHBHOM
apMHpOBaHUK
B) MOHONMMTHRIe Ge3 20 15 10
KOHCTPYKTHBHOIO
apMHpOBaHUS

IIpodonxenue raba. 5

HauGonplliMe pacCTOAHUA MEXIY
TeMIIepaTy pHO-YyCaloYHbIMH
WIBAMH, M, JoNnycKaeMble 63
pacuera A8 KOHCTPYKUHi,
KoHcrpy kuuu HaxoaAumMXcs
BHYTPH BHYTpH | Ha HapyX-
OTaIUIH- | HEOTaIsiM- HOM
BaeMBIX | BaeMEIX | Bo3ayxe
3naHHuK 30aHH}
WIH
B I'PYHTe
2. Xene3zoGeToHHbIe:
a) cGopHule u c6opHO- 72 60 48
KapKacHbIe OOHO-
3TaXHblIe
6) cGopHile H cGopHoO- 60 50 40
KapKacHble MHOIO-
3TaXHbIE
B) cGopHO - GIOuHBIE, 55 45 35
c6GopHo-naHeNEHEIe
r) cGopHO - MOHONHT- 50 40 30
Hele ¥ MOHOJIHTHbIE
KapKacHEle
o) cGopHO- MOHOMMT- 40 30 25
Hble H MOHOJIHTHBIE
CIUIOLHbIE

NMMpnmevanne. [Ins xene306eTOHHBIX KapKaCHLIX 30a-
HHit (mo3. 2a, 6, T) pacCToAHHA MeXAY TeMNepaTypHO-ycCa-
DOvHLIMH LIBAMH ofipeliefieHbl NPH OTCYTCTBHH CBs3e#t nuGo
MIPH pacnonoxeHuH cBA3efl B Cepe/lHHe TeMMNepaTypHoro 6ioka.

TaGnuua 6

daxTopsl, 06ycnoBIHBaIONME
BBelicHHe kKoxhdmmenTa

KoapduupeHt

YCROBHOE | uncCIIOBOE
o60o3HaueHue | 3HaYcHUe

1. PacueTHas TeMnepaTypa BHYTpH
COOpYXKEHHH M TEIUIOBHIX arpe-
ratos, ° C:

50 1
70 5 0
120 ! 0
300 0,
500 0
1000 u BriNIE 0

2. PacyeTHast 3UMHAA TeMOepaTypa
Bo3ayxa (HauGonee xonomHas
nATHOHeBKa) , ° C:

—40

-30

-20 ®
-10
-1

[+
el e o
ahiv=0o

3. OTHOCHTENBHadA BJIAXHOCTH BO3-
Ayxa B HauGornee KapKUH Mecsy
rona, %:

70 1 BEOUE 1,0
40 5 0,8
20 w 0,6
10 04
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1spKenoro GeroHa mo raGn. 5 CHull 2.03.01-84. Benu-
YHHY 1OTephb OT YCaiKH JXKapocToiiKoro GeToHa ciemyer
npuHumath Ha 10 MIIa Gonblie ykKasaHHbIX B TaGu. 5

Ipodoaxenue Taba. 6

®axTophl, 06ycriopNIBBaKOLHe Koapdunuenr

pBenenne koapduumenta
YCIIOBHOE | WMCIIOBOE
obo3nayeHne | 3HaYeHHe

4. Paccrosnme oOT Bepxa ¢yHpa-
MEHTa [0 HH32 NOAKPaHOBBIX
Ganok, a NpH UX OTCYTCTBHUH —
HH32 epm MIH 6anOK NOKPHI-
THA B OJHOJTAXKHEIX 3AAHUAX
(ocn Ganox mnepeKpuTMA B
MHOTO3TKHLIX 3BaHHAX) , M:

3 ¥ MeHee 1,0
5 1,2
7 5, 1,6
9 u Gonee 2,0

Il pumeuann: l. Ilpn pacieTHoit TeMOepaType BHYTpH
COOpYXKCHHA M TelUIOBLIX arperatoB cshime 50 °C 3HaueHnA
xo3dPpumvenTos §, U §,, NPHHUMAKWTCA PABHEIMH efMHANE.

2. 3HateHnA KO3 pUUKEHTOB &4, 64, By, H 6, 1A NpoMe-
KYTOYHRIX 3HaYeHH{i COOTBETCTBEHHO TeMMepaTyp H BBICOT
ofmpefensiorTcss HHTepNoaALHe.

DONOJIHHUTEJILHLIE YKA3AHHUA MO MPOEKTHPOBAHHIO
MPEABAPHTEJIbHO HANTPAXXEHHBIX KOHCTPYKUUH

1.32. Pacuer npemBapHTeNBHO HANpsOKEHHbIX KOH-
CTPYKIMil, paGoTaloumx B YCIOBMAX BO3[EHCTBHA
NMOBBOUEHHBIX M  BBICOKHX TeMHeEpaTryp, HOJDKeH
[IDOM3BOOUTBECA B COOTBEICTBMH C Tpe6GoBaHMAMH
CHull 2.03.04-84, Ilocobua no BPOEKTUPOBAHHIO
npedBapH™ . HaNpsKEHHbIX JKeNe300eTOHHBIX KOH-
CIpYKIM smxenoro GeroHa (x CHull 2.03.01-84)
M C yueTOMm yxa3aHui mm. 1.33—1.38.

1.33(1.19). Temneparypa Harpea NpeJBapHTEIbHO
HalpsDKEHHOH apMaTypsl He [IOJDKHA IIpeBblILATh
IpefensbHo [OIYCTHMOH TeMITepaTyphl €e NpUMEHEHUs,
yKa3aHHoO# B Ta6i. 24.

1.34(1.20) . CxxuimarolMe HanpsokeHMs B GeToHe
Opp B CTATMH NPEBAPHIEILHOTO OGXKATHA HE HOJDKHEI
npeBbilaTh (B [AONAX OT NepedaTOYHOR IIPOYHOCTH
Getona Ry ;)

0,70Rpp, .. ... npn 50 °C narpena
0160 L ” 100 »” »»
050, ..... » 150, »
040, ..... » 250, »

B oryuae HeoGXOOMMOCTH BeJIMUMHA CHKMMAIOLIHX
HanpsokeHHH B GeToHe MoxeT GbITh NOBBOLEHA MpH
obGecrnieyeHuy HafexHOH pabOTbI KOHCTPYKIMH OT
BO3LEACTBUA MpPEJBAPHTENIBHOIO HANpPsDKEHUA, Ha-
TPY3KH U TeMNepaTypHbIX YCWITHM.

1.35(1.21). llonHas BeymuvHa NOTepb IIpeABapH-
TENLHOIO HANpSDKEHUA apMATyphbl, YYMTBIBacMas IpH
pacyere KOHCTpPyKIMii, paGoTaronjx B YCIOBHAX BO3-
meiicTBMA TeMmmepaTypnt Bbimie SO °C, onpegensercs
KaK CyMMa NoTeps:

OCHOBHBIX — IIpH HOPMAJIbHOH TeMIlepaType;

DOTOJIHUTENBHBIX — OT BO3[EACIBUA TeMIlepaTypbl
Bbiwe 50 °C.

OCHOBHbIE NMOTEpH IpeABAapHTENILHOIO HaNpsDKeHHsA
apMaTypbl Wi KOHCIPYKUMA M3 OGbIYHOro GeroHa
cocraBa N° 1 u xapocroitkoro GeroHa cocrasos N° 2, 3,
6, 7, 10 u 11 no 1a0n. 11 cnegyer onpeAenATh Kak AfA

(mos. 8 a, 6, B) CHull 2.03.01-84.
Taonuma 7

®axrop, BLI3LIBAIOLMHA NONONHUTEN- BeayauHa gonon-
Hble OTepH HpeABapHTEIILHOIO HHTEJILHBIX HOTEPh
HanpsDKeHHs B apMaType nNpeABapUTENLHOTO

npH ee HarpeBe HanpspkeHus, MIla

Ycanka o6Gurunoro GeroHa cocrasa Ne 1
H Xxapocro#ixoro GeToHa cocraBoB N° 2,
3,6,7,10 u 11 no Ta6n. 11 npu Harpepe:

KPaTKOBpeMeHHOM 40

JUTHTENIBHOM MOCTOAHHOM 80

JUIMTENBHOM LHKJIHYECKOM 60
(cm.n. 1.4)

INon3yyects 06nIuHOro GeroHa cocTaBa

N1 u xapocroiikoro GeroHa cocTaBoB

Ne2,3,6,7,10 1 11 oo Tabm. 11:
eCTeCTBeHHOR BNIAKHOCIM MpH Ha-

rpese:
KpaTKOBpPEMEHHOM 10 Spp
M TEeNBHOM NOCTOAHHOM 150 bp
UM TENIBHOM LUHKJIHYECKOM 18 %bp
Cyxoro npu HarpeBe:
KPaTKOBpPEMeHHOM 40 bp
IVIHTENIbHOM NMOCTOAHHOM 6a bp
JHTEJIHHOM LHKITHYECKOM 8o bp

Penaxkcaumusa HanpsbkeHH#t apMaTyphi:

npoBosytoyHoi#t knaccos B-1I, Bp-II, 0,0012 Az, %
K-7,K-19
cTrepxHeBo#t Knaccop A1V, A-V, 0,001 A’s"sp

A-VI, ATV, AT-V, AT-VI
Paznocth medopmaumit GeToHa H apma- |(ag, — ap,) AtgE Bo
TYpPHI OT BO3[elCTBUA TeMNepaTypbl

Ob6o3nauenun, npunarvie 6 raauye:

Atg — pa3HOCTb MEXAY TeMNeparypoit apMaTyphl NpH
IKCIUTyaTalliH, ompedenfieMoid TeDIoTexXHMYeC-
KMM pacyeToM MO yka3anuAM nm. 1.47—-1.53
H TeMNepaTypo apmaTypel NpPH HAaTAXKEHMH,
KOTOpYI0O  [AONMYCKaercsi NPHHUMATh paBHOH
20°C;

ap, — KO3(pPHUMEHT, npuHMMacMbiit mo T1abn. 20 B
32BHCHMOCTH OT TeMIepaTypbl GeroHa Ha
YPOBHe HanpAraeMoH apMarypel H IJIMTENb-
HOCTH Harpesa;

E's — MOAyns YNpYroCTH apMaryphbl, NPHHHMaeMbIH
no 1abn. 37;

Qg ¥ By — KoIpGMUMEHTHl, MpuHMMaeMble no Ta6n. 35 B

3aBHCHMOCTH OT TeMIepaTypbl apMaTyphl.

Il pumevanns: 1. [lotepn npenBapHTeNbHOIO Hampsxe-
HHSA OT peJlaKcalMy HanpsXeHuii apMaryphl NPUHUMAIOTCS
IyIA KpaTKOBPeMEHHOIo H [UIMTENLHOIO HarpeBa OOHMHAKO-
BEIMH H YYUTBIBAIOTCS NpPH TeMIepaType apMaTyphl CBBILIE
40°C.

2. [loTepu NpemBapUTENBHOIO HANPSAXEHHA apMaTyphl OT
pa3HocTH fAedopmaumii GeToHa M apMaTyphl YUHTBIBAIOTCA B
3MEMEeHTaX, BHINOJIHEHHbIX H3 O6pMHOro GeToHa MpH Harpepe
apmarypb! cBhitile 100 °C ¥ B 3/eMeHTax U3 XapoCToHKoro
GeToHa Npy Harpese apMaryps! capiute 70 °C.

3. Eci4 oT ycumii, BLI3BaHHBIX COBMECTHBIM JeHcTBHeM
Harpy3KH, TeMIepaTyphl ¥ IPEABapHTENLHOTO OOXKAaTHA, B
6eTOHe Ha YpOBHEe apMaryphl B CTaMM 5KCIUTyaTalliM BO3HH-
KaloT paCTArEBaOIMe HanpsXeHHd, TO [ONONHHUTENLHbLIE
TIOTepH OT NOJNI3yYecTH 6eToHa He YUMTBIBAIOTCA.

4. Tlorep OT mon3yuectd GeTOHAa NPHM HATSOKEHHH B [IBYX-
OCHOM HaNpaBJIcHHH ClieflyeT YMEeHbIHTb Ha 15 %.

13



Ilpn BeruMcneHHH Ko3gdHIMEHTa ¢; Mo dopMyne
(5) CHuIl 2.03.01-84 BpeMs B CyTKax cllefyeT MpUHU-
Marh: IIpH OMpeNeJIeHHH NOTeph OT NOJI3YYECTH — CO
OHA o6xaTHA GeTOH2 H OT YCaKH — cO OHA OKOHYa-
HHA GeTOHHpPOBaHUA [0 HarpeBa KOHCTPYKItHH.

JononunuTesipHpie NOTEpH NpPeaBAPHTENBHOTO HaNpsA-
SKEHMsT apMATYpbI JOJDKHbLI IPUHHMATBCA N0 Ta6n. 7.

1.36(1.22—-1.23). BenuuuHsl  YCTAHOBMBILHXCA
HallpsbkeHHir B GeToHE Opp HA YPOBHE IEHTPA TAXKECTH
HaNpATaeMoN apMatypsl HauGornee oGuMaeMOH 30HbI
1nocie NpOsABICHHHA BCEX OCHOBHLIX NOTEph ONpenes-

1o1cs no dopmyne

_ P Peopysp Myg,
4] b D = — > (16)
Ared [red I, red
roe M — MOMEHT OT cOOCTBEHHOTO Beca dJieMeHTa;

P — ycwme npesBapHTEIIBHOTO 0GXKATHA;

€op — OSKCIUEHIPHCHTET YCHWIHA P OTHOCHTENEHO
LIEHTpa TAKECTH NIPHBEIEHHOTO CEeYeHN;
Ysp — PACCTOSTHME OT yCHIIHA P [0 1eHTpa TAXKECTH

CeveHHs.

I'eomeTpuiecKHe XapaKTEPHCTHKH IIPHBEHICHHOTO ce-
YeHHs INpeIBapHTENBLHO HANpPSOKEHHOTrO Xese306eToH-
Horo aneMeHTa (A,.q. Syeqr lyeq) ONpENENAOTCA 1O
TpeGoBaHUAM II. 1.28 ¢ yueToM MpOAOJIbHOR NpenBapH-
eI’ .0 HalpXeHHOR apMarypsl S u S’ M BIHmHHA
TemrlepaTypbl Ha CHH)KeHHE MOMYJICH YTIpyrOCTH apma-
TYpbl 4 GeToHa.

1.37(1.24) . Yewnus oT BO3[eHCTBHsA TEMIIEPATYphI B
CTaTHYECKH HEOMNpeAeNHMBbIX IpeJBapHTENIbHO Hanps-
JKEHHBIX KOHCTPYKIMAX HAaXOpAT MO YyKa3aHHAM
m1. 1.45 u 1.46.

Ilpu ompepeneHHy yCHIMi OT BO3ACHCTBHA TeMIle-
PaTypel JKECTKOCTb 3JIEMEHTAa BBIYMCIAIT IO yKasa-
HuaM mi. 4.28 1 4.29.

1.38(1.25).Ilpu oupepenenuu obutero mnpornGa
NpeBapHTeNIbHO HANPAKEHHOTO >KeNe300eTOHHOro e-
MEHTa HEeoGXOOMMO YUMTHIBATh INpPOTHG, BHI3BAHHLIA
HEpaBHOMEPHBIM HAarpeBOM GETOHA IO BHICOTE CEUCHUS
371eMEeHTa, N0 yKa3aHuAM II. 4.26.

JEQ®OPMALIMH H YCHITHA OT BO3AEACTBUA
TEMIIEPATYPbI

1.39(1.26) . Pacuer gedopmarmii, BEI3BaHHBIX Harpe-
BaHHEM H OXJIDKIeHUEeM GeTOHHBIX H 2es1e300eTOHHEIX
9IEMEHTOB, [IOJKeH NpPOU3BOAMTECA B 3uBHCHMOCTH

/lLT. a} 0’)
AL —
1 7 | 1
e
~ /’ ]
= =< tui aptt T 7|
- ~ - ) -
3| L= Thin aptird Thint]
L
- ~
b

Et'l

OT HANMYHA TpeUMH B pacIAHYTOH 30HEe GeIoHa H
pacmpefiefieHusl TeMIepaTypsl GeToHa MO BBICOTE
CedeHUA TeMEHTA.

1.40(1.27). Insa yyacTKOB GETOHHOTO H )KENe3o-
OeTOHHOTO WIEMEHTa, IJie B PacTAHYTOH 30He He 06pa-
3yI0TCA TpeIMHbI, HOPMANbHbIe K IPONONBHOR OCH
JneMeHTa, Ae¢OpMalMl OT Harpesa ClieflyeT paccuMTbl-
BaTh COIJIACHO CIIEYIONMM YKa3aHHAM

a) ceueHHe IIEMEHTa NPHUBOIMICA K OGojlee Ipou-
HoMy OeToHy mo ykaszauwsMm 1. 1.28, ymmHeHHe

1
€, OCH JICMCHTIA ¥ €¢ KpHBH3HY (T ¢ ONpEACNAIIOT

1o gopmynam:
1 1]
ZAyeq,i€rit As red€s T Ag redts

€; = A, 7 (A7
(1_) _[ZAred, iVbi€si * Ag rea¥s €5 *
rlt 1 req
1
+As, redVs €s t E(T)ﬂ"red,i
— Y- (18)
Leq

YoymHeHHe €,; OCH i-TOil YacTH GETOHHOTO ceYeHUA H

(’1'—) ;i (depT. 2) ompepensior mo dop-

ee KpHBU3HY
MynaMm:
CpritpiVyi * Upgivy tpivy (Ri — Vyi)
€y = —— >, 19
hy
(_1) _ Obtitbi ~ Cbtier s ‘ 20)
r it h.

7

ViylHeHue €; M €; COOTBETCTBEHHO apMAaTyphl S
u S’ HaxomsT no popmynam:

€ = Qg ts; (21)

€5 = agty. (22)

:B dopmymnax (}7)“(22): Areds Ared, i Ax, redr
As red + Ybir Vs Vs + Iredr Ired, i Yyi TMPUHHMAIT O
yKasaHuam . 1.28;

Qppi ¥ Qpgipy — KOIGGUIMEHTH, NpUHAMAEMbie NO
Tat1. 20 B 3aBUCHMOCTH OT TeMIIepa-
Typnl GetoHa Gonee M MeHee Harpe-
TOH rpaHH {-TOi YaCTH CEYEHHUA;
ag, — KO3(QHIMEHT, MPUHMMACMbIA IO
Tafi1. 35 B 3aBHCHMOCTH OT TeMIlepa-
Typnt apmarypet S u S';

8 2

9

- Ecs‘
Osti”] '

6 bti+1”]

oesi toi esi

Ocsist Thise Otsie

YepT. 2. Cxembl pacnipeficieHRA
a —TeMilepaTyphl GeToHa; 6 — RedopMauvu yITHHEHHS OT HarpeBa; 6 — HampsKeHUs B GeroHe oT HarpeBa; 2 — Aeopmanun ykopode-
HHH OT OCThiBaHUA;, O — HANP/OKEHUA B GeTOHe OT OCTHIBAHHSA TIPH HelIMHEHHOM H3MeHEeHHH TEeMIEepaTyp Mo BbICOTE GEeTOHHOTO CeueHUs
anemMeHTOB. L].7. — LCHTp TAXECTH NPHBE[eHHOTO CeYCHHA
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Yy — KOIQUIMEHT HaMeKHOCTH IO TEM-
neparype, NpHHAMAaeMblli NIpH pac-
4eTe MO IIpefesibHBIM COCTOSHUSAM:
nmepsod rpymmsl — 1,1; BTOpoi
rpymmi — 1,0.

Ilpu pacuere GeToHHOTrO CeueHus B popmyIiax a7
o (18) ymwmneHue apMaTypbl €; H €. ¢ HE YUHTHIBACTCA;

6) npH HEpaBHOMEPHOM Harpene GeTOHa ¢ MpsAMO-
JIMHEHHBIM paclpeenieHHeM TEMIEpaTyphbl IO BBICOTE
ceyeHMs a3neMeHTa (uepr. 3,a) yIUIMHEHMe OCH 3Jie-
MEHTa €; M ¢ KPHBU3HY (ri) . OOmycKaeTcs OIpe-
nensATs 0o GopMynam:

aptp (R =)+ ap,. 1y ¥
e = br'b - t1 b1 Y5 (23)

(l) _ %beilby ~ %ty
t

';_ h 7}: (24)

rme I, U 1, — Temmepatypa 0OeToHa MeHee M
Oojlee HarpeTod TIpaHM CeYeHHs,
onpefensieMas TEITIOTEXHUIECKHM
pacueToM COINIaCHO YKa3aHMAM
mr. 1.47—-1.53;

Qpy H Qpp — KOIDHIMEHTH, OPHHHMAEMBIE B
32BHCHMOCTH OT  TEMIIEPaTyphi
OetoHa MeHee M Gonee Harperol
rpaHyu ceueHus mo Tati. 20.

1.41(1.28). s yyacTKOB GETOHHOTO WITH JKeNe3o-

GeTOHHOro 371eMeHTa, Il B PacTAHYTOM 30He GeToHa

He 00pa3yloTcs TPEeHMMHEBI, HOpMalbHbIE K IPOJOJNIBHOM

OCH 3IeMeHTa, HeOpMAIMH OT OCTHIBAHUA CIIEHyeT

PacCIMTBIBATE COFTIACHO CTIEAYIOIMM YKA3aHHAM:

a) ceueHMe 3NeMeHT2 IpPUBOAMTCA K Oosee Impou-

HOMY GeTOHY COrNTacHO yKasaHmsM I. 1.28; oT ycagku

H TON3y4ecTH GETOHa YKOPOUEHHE €., OCH JIEMEHIa

u ee KpusHany | - OIlpenensaioT Ho GopMynam:
PUBHM3RY { 7~/ . OFP P!

>:'Ared i€csc,i
€cse = “—Aﬁ Tes %)
red

( 1 ) _ [ ZAred,iVbi€esc,it
_— -_— —
r | cse Lea

1
+ 23(7) cse, ;lred, i

1

red
Ykopouenue €., ; OCM i-TOil 4acTH GeTOHHOro

—

Y - (26)

CeYCHHsI H €¢ KpHUBU3HY ( ) ONpepeIAIoT U0

CSL,

dopmyrtam:
(o ity t €)Yy t
€cse,i =
h;
__+("‘cs.i+1tbi+1+eci+1) (Bi=2yi), @7
h; :
(l_) - (@cs itpit €ci) = .
r [ csei h'.
—(a A + €.; )
— ( cs, i+1 *bi+1 ci+1 . (28)

h:

B ¢opmynax (25) — (28): A,eq ;o Arear YVoir
Leq i Ireqs hp Vyi TIPYHMMAIOT TO YKA3aHUAM I 1.28.

v, — DO ykasaHuam 1. 1.40;
ty; M Lpiyy — CM.UEDPT.2;

Qpgi ¥ Opgiyy — KOIPQUINIEHTHI, pHHUMAEMbIE 11O
TaG1. 21 B 3aBUCHMOCTH OT TeMIe-
patypsl Gonee U MeHee Harpero
rpaHH i-TOH 4acTH CeueHHA;

€,; — BedopmamM mos3ydecTH GeToHa B
i-TOH yYacTM ceueHHMsA ONpPENENAOT
mo dopmyne (29) co 3HAKOM
»MHHYC:

— (9, tem, i t 0p;) (1 — 7;)
€t = — . (29)
Ey Byi v;

Op,tem,i N Op; — HANIpAKeHUs cxartusi B GeToHe i-TOM
YacTH CEYCHHA OT YCWJIMM, BbI3BaH-
HBIX TEMNEpaTypoR H Harpys3Koi
OIpH Harpeee, oONpeAenseMble 1O
dopmynam (32) 1 (33), B xoTO-
PbiX KO3GhHIMEHT V; NpUHUMAETCA
no rabn. 18 mns KpaTKOBpEeMeHHOro
HarpeBa ¢ MObEMOM TeMIIEpaTypbl
Ha 10 °C/x;
Bp; — KO3 UUMEHT, NpPHHMMAeMbIi 1O
Tabn. 16 B 3aBHCUMOCTH OT TeMHepa-
TYDbI i-TOH YaCTH CEUCHHA;
7; — ko3 duiment, npuHMMaeMblit 1O
1abn. 18 B 3aBHCHMOCTM OT TeMmle-
paTypsl i-TOH 4YacTH ceueHMA A
IUTUTENLHOTO HAarpeBa;
6) MpH OCTHIBAHMM HEPABHOMEPHO HArpeToro GeToHa
¢ NpAMONMHEHRHbIM pachpe/e/icHieM TeMIIepaTypsl 1O
BBICOTE CEeUYCHHs INCMCEHTA OT YCalKH OeToHa YKOpovye-

1
HHE €,; OCH 3JICMEHTA M €¢ KPHBH3HY (— fomyc-
r cs
KaeTcs ONpefenars no gpopmyiam:

a. tp(h—y)ta. .t
€ep = esth ( :) Cesy Iby Y Y0 (30)

1 13 t —a,. .t
( ) - cs1 by (] b7t’ (31)

cs h

TAe Qo H &, — KO3)OUIMEHTH], NpHHHMAEMbie HO
Tabi1. 21 B 3aBHCHMOCTH OT Temile-
parypel 6eToHa MeHee u Gonee Ha-
TpeToi IpaHH CeYeHNnA;

Y tp, tp, — NPUHAMAIOT MO YKa3aHusAM 1. 1.40.
1.42 (1.29). JInsn yuacTkoB GETOHHOrO M XeJe30-

OeToHHOro 37eMeHTa, Ifie B pacTAHYTOH 30He GeroHa

He 00pa3yloTcsl TpelMHbI, HOpMANIbHBIE K NPOROIIbHOM

OCH 3NIeMeHT2, Hallpskenus B GeToHe rpaHM i-ToM YacTH

CeyeHHs cliefyeT ONpeneNnTh:

PacT/DKEHHA NPH HArpeBaHMM OT HeJMHEHHOro pac-

npefeNicHuA TeMHIEpaTyphl no Gopmyie

1 -
Obet,i = [ft - “bzitbi"'ybi(r—) ]Ebﬂbi"i; (32)
t
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CKaTyA Npy HarpeBaHMH OT KPaTKOBPEMEHHBIX YCH-
nui mo popmyne

N, %ybi Ey By v;. (33)

abi_A

red

PacTAXEHUA NMPH OCTHIBAHHM OT YCa[KH W HON3Y4ecTH
6eroHa no popMmyie

1
Ocsc,i ™ [ecsc ~ Ocgilhi — €ci ¥ Vpi (’r—)
cseC

] Ep, (39

TAe Yy, et,(i) — ONpeneNsAoICA COOTBETCTBEHHO IO
¢t dopmynam (13), (17) u (18);
Qp i tbi — NPpHHIMAIOTCHA no
m. 1.40u 1.41;
E}, — npurumaercs o 1a6i. 17;
@i Bpj M V; — KOIQDHIMEHTI, MpUHMMAaeMble 10
Tabn. 21, 16 u 18 B 3aBHCHMOCTH OT
TemnepaTypsl GeToHa rpaHu i-Toii
YaCTH CEeYeHH A,
M u N — MOMEHT 1 NpONOJibHAA CHNIa, IPHIO-
XeHHasA K LEHTPY TAXECTH CeYeHHA
OT BO3[EHCTBHA HArpy3KH M TeMIle-
patypsr;
A,pq 1 B — NpHHUMAIOT COOTBETCTBEHHO MO YKa-
3aHuAM nn. 1.28 u 4.28;
—_ onpenemuor COOTBETCTBECHHO 1o

YKa3aHUAM

€ci, €csc

( 1 ) dbopmynam (29), (25) u (26).
H —
r

cse

Eciu B dopmyne (32) HampaxeHdss MMEIOT 3HaK
»MHHYC”, TO B 6eTOHe BO3HHKAIOT HANPDKEHUA CHKATHA
H Op sy ; 3AMEHSACTCH Op 1oy ; -

1.43 (1.30). Insn yuacTKOB >Kene306eTOHHOrO e-
MEHTa, Iie B pPacTAHYTOH 30He 0Gpa3yloTcs TpeluHBI,
HOpMaJIbHbie K MPOJOJIBHONH OCH 3jIeMeHTa, Xedopma-
IMH OT HarpeBa clieflyeT PacCYMTHIBATh COIJIACHO Crie-
OYIOUMM YKa3aHUAM:

a) WA Kene306eTOHHOTO 3JIeMEHTa C TpelMHAMH B
pacTAHYTOH 30He, pPacloJIOXKEHHOH Y MeHee Harperoi
rpany ceueHus (uepT. 3, 6), YIUTMHEHHE €, OCH JIeMeH-

1
Ta ¥ ee KpUBU3HY [—| onpepensioT no ¢popMynam:
P ; P P!
t

abttby +o 14 (ho—y)
¢ = . :’" . =3 (35)
0

(36)

1 _ Cpelp — Ay Us
N
T ¢ [

6) IR y4acTKOB XeNe306eTOHHOTO 3/IeMeHTa C Tpe-
UMHaAMHN B PacTAHYTOH 30He GeTOHa, pacNoOJIOXEHHOH y
6onee HarpeToil rpaHu ceveHus (uept. 3, @), yUIHHe-
HHe €, OCH 3/IeMeHTa onpefiensiercs no dopmyie (35) u

1
ee KpUBH3HY (——-) - no ¢opmyne
r
t

1 Q, t,— Oyt
(__) —__stm s bt b7t . 37
Ty ho
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Yepr. 3. Cxemmi pacupemenemus tvemnepatryp (1), aedop-
Maipii OT HepapHOMepHOro Harpesa (2) u ocrsipamns (3)
NpH MPAMONHHEHHOM H3MEACHHH TeMmeparyp MO BBHICOTE
CeveHMSA INEMERTOB
a — GeTOHHOTO M Xefie306eToHHOrO Ge3 TpeumH; 6 — KeJjie3o-
GEeTOHHOTO C TpeHHHAMHM B DacTAHYTOH 30He, PacHoNOXEHHON
y MeHee Harperolt FpaHu; € — T0 Xe, y Gosee HarpeToii rpanu;
2 — Xeyne306eTOHHOIO C TpellfHaMK N0 BCeil BHICOTE CeYcHHS;
I.T. — ueHTp TDKECTH MPHBEACHHOIO CEYCHH S

B) IfIfA YYaCTKOB XeJIe30GeTOHHOro 3JICMEHTa C Tpe-
MHAMM 110 BCeil BICOTE CeueHHMA (9epT. 3, 2) yTHHe-

1
HHE €; OCH MEMEHTa ¥ ee xpmnal-ry(—) onpenenmoT
1o gopMymnam: T It

] ’
astm tS + astm tS

2

A Y5 (38)

r

1 Oty — o 1,
(_ =Jum’s~ Gtm’s (39)
r t ho —a

B popmymax (35) — (39): ,
t,, 1 — Temneparypa apmatypei Su S';

t; — Temmeparypa OeroHa Cxkaroii rpanM
CeueHH



Oy K Oy — K03 UIMEHTBI, ONpefeNAeMble MO
Q)’opmyne (74) pna apmaTyphl S ¥
$

0, — Ko3pdupenT, NpUHUMAEMBIH IO

Tabn. 20 B 3aBHCHMOCTH OT Temiepa-
Typb1 GeToHa Gojiee MK MeHee Harpe-
TOM rpaHU CeYeHHs;

7; — NIPHHMMAETCA N0 yKa3aHuaM I. 1.40;

a’ — Tonumma 3aumTHOTO CyIOR GoOMee Ha-
TPeTOoii rpaHH CeYeHuU

) NpA paBHOMEPHOM HarpeBe XeJie306eTOHHOTO

1
JIEMCHTa KPHBH3HY (— OCH 3MICMCHTA IOMYCKaeTCA
r
t

NMpHHMMATh PaBHOHA Hymo. B jxene3o6eToHHbIX 3MEMeH-
Tax H3 o6bruHOrO GeToHa MpH TemIiepaType apMaTyphl
mo 100 °C u u3 xapocToiikoro GeToHa NpH TeMIepary-
pe apmarypsi 1o 70° C I Y4acTKOB ¢ TpelMHAaMHK B
pacTAHYTOH 30He OETOHa MONMYCKAETCA ONpeHeNATh

1
YIUTHHEHHE OCH 3JICMEHTA €, H ee KPI{BHSH}’(—— no
t

dopmynam (23) u (24) xak i GETOHHBIX NIEMEHTOB
Ge3 Tpemmn.

1.44 (1.31). Ina yyacTKOB >Kejle306ETOHHBIX 3MIe-
MEHTOB, I'fie B PacTAHYTOH 30He 00pa3yloTcs TPeIMHLIL,
HOpMaIbHbIE K MPOJMIONBHOM OCH 3JIeMEHTa OT YCaKH
GeroHa, mpH ocrbm:n;lm YKOpOUEHHE €,; OCH 3NIEMEHTa

H €€ KpHBHU3HY —_— JOMyCKaeTCA HAXOOMTh IO
r

cs
dopmynam (30) u (31).

1.45 (1.32). OnpeneneHne ycwmMii B CTaIMYECKH
HEOTPENEIMMBIX KOHCTPYKIMAX OT BO3HEHCTBHA TeM-
NepaTypsl HOIDKHO NPOM3BOMMTBCA 10  (OpMynaMm
CTPOHTEJIBHOH MeXaHMKH C IPHHATHEM AefiCTBHTENbHOM
XKECTKOCTH CEUCHMA.

MeTtomika onpegeNneHHs HeW3BECTHBIX, COCTABIIEHHE
KaHOHMUECKHX YPaBHEHHH IepeMelleHUii, MONMyueHHe
OKOHYATEIIbHbIX 3I0p TaKHME JKe, KaK M IIpH pacuere
CTATHYECKM HEONpEHeNMMbIX KOHCTPYKIMHA Ha BO3-
OeficTBHe BHEIIHEH Harpy3Ku.

Ecnu ompeneneHue ycHIMH OT BO3NEHCTBUA TeMIle-
paTypsl B IDIOCKOH CTaTHMueCKH HeONpemeNMMOH cHc-
TeMe INPOH3BOAUTCA METONOM CHWJI, TO KaHOHMYECKHe
YpaBHEHHA HMEIOT BHL

Xi8u+X8p+.. .+ X8 ,+A,=0;
(40)
X186y + Xobps + .-+ X8, + By =0,

e Xy, X,. . ..., X, — COOTBETCTBEHHO JIHIIIHHE HEH3-
BEeCTHble YCWIHSI OCHOBHOK
CHCTEMBI;

811,812,8,,, — Mepemelene B  OCHOBHOH
CHCTeME B HanpaBneHw I,
BBI3bIBaeMOe EAMHMYHONH CH-
JIOH, [eHCTBYIOLieH B Hampas-
newwn 1, 2un;

— NepeMellileHHss B OCHOBHOH
CHCTeMe B n-M HamnpaBJieHWH,
BBI3bIBacMble EOUHWIHOM CH-
JION, JeHcTBYIOIel B HampaB-
nenmu 1, 2un;

8,.,8,,,0

ni’ - n2°* nn

A, ;4 A, — nepeMeltieHie B OCHOBHOH cHC-
TeMé B HampasaeHmm I u n,
BBI3BIBAEMOE  BO3/IEHCTBHEM
TeMIIepaTyphl.
Mepememerne A;; B OCHOBHOH CHCTeMe B i-TOM Ha-
NpaBJieHVH, BbI3BAaHHOE BO3JEHCTBMEM TEMIICPATypHI,
PaBHO:

1

| | -
Dy =3[ M, dx+Z [ Ny, dx, (41)
0 r tx /]

roe M, N; — maruGatonmii MOMeHT M
MPOAOJIbHAA CHIIA B CEYEHUU
X 3meMeHTa OCHOBHOH CHC-
TeMBI OT OEHCTBHA B i-TOM
HanpaBjieHHH  COOTBETCT-
( 1 ByIOlIeH eIUHWYHOH CHUIbI;
—] , €;x — KpDMBH3Ha H YIJIMHeHHeE 3Me-
r )tx MEHTa B CeYeHUH X, BbI3BaH-
Hble BO3[EHCTBHEM TeMiie-
paTypsl, onpenensieMbie CO-
TIIacHO yka3anmam mi. 1.40

u1.43.

EpunuaHoe nmepemellienne 8 B HaNpapjeHuy i, Bbl-

3BaHHOe CHJIOH, PaBHOM e/MHMIle, NeHCTBYIOIleH B Ha-
npasneHun k, onpenenserca no gpopmyie

1 MMy 1 ITI;N k
Su=3 [ dx+X% [ ————dx, (42)
By o EbAred.x
Iae By, Aped,x — XECTKOCT M TPUBERECHHAA

IUIOWIaAb NIeMEeHTa B ceue-
HHM X, omnpenesisieMble CO-
JIaCHO yKa3aHuaM mn. 1.28,
428u4.29,
IIpu onpeneneHHH XKeCTKOCTH CeYeHHH IeMEHTA Cie-
OyeT Y9YMTBIBaTb YCHIMSA OT HAarPy3KH H BO3IEACTBHA
TeMIIepaTyphl COTIIacHO TpeGoBaHuaM 1abn. 1 u 2.

1
YanuHenue €; OCH 3JJICMCHTA H €€ KpHBH3HY (—
r
t

OT BO3AEHCTBHA TeMIeEpaTypel ClefyeT BBIUMCIATD
COrnacHoO yKa3awuam nn. 1.39—1.43.

Ilpn pacuete >xene3o0eTOHHBIX 3NeMeHTOB, pabo-
TAlOWMX Ha M3rub, a Takxke Ha CXKaTHE H pacTAXeHwue,

M
Korja ey = -F = 0,8 hy , c mocraTouHOii iA pac-

yeTa TOYHOCTHIO, B opmynax (41) u (42) sropoit
HHTETpal MOXHO NMpPHHMMATh paBHbIM Hyiio. Jns BbI-
WHCITEHUA BEeMMUMKE A U 8 Mo dopmynam (41) u (42)
PEeKOMEHAYeTCA CJIEAYIOLIasa YNpOLIEHHaA METONHKA.
JneMeHT No ymiHe pa3bHBaeTcs Ha M YYacCTKOB M Ha
KaxaoM yuactke Al ompenensiorcs X ecTkocTs B, u

KpHBH3HA (— | B 3aBMCHMOCTHM OT HaJIHUMA B ceye-
tx
HHH TpPEILMH ¥ JeHCTBYIOUHX Y CHITHIA:

1 Miﬁk n M,'Mk
f dx=AlT ——, (43)
° B, B
I 71 n 1
fM{—|) ax=mzMm |—], (44)
0 r x r t
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e B, — XecTKOCTp IOCepe/iHHE MJHHBI KaXKIOTO
Y4aCTKa, ONpefeNifeMan C YIeTOM HaTHuus
TPeUMH H YCHIMHA OT HAarpy3KH M Temie-
paryphl COrNacHO yka3sammam mn. 4.28 u
4.29;
M; n My — n3rnGaonae MOMEHTH IIOCEPEMHE JUMHBI
KaXAOro y4acTka OT [IeHCTBHA eJMHWIHOM
( 1 ) CHITBI;
——] — KpHBH3Ha Ha KOKAOM YYaCTKe, ONpefese-
T Jtx Mas cornacHo yia3asusam mi. 1.40 u 1.43.
BeyMuMHBI KECTKOCTH M KPHBH3HBI 3aBHCAT OT
yCAIIMiA, BBI3BaHHBIX TEMIIEPaTypo#f, HO3TOMY pac-
9eT CTAaTHICCKH HeONMpERESMMBIX JKee306eTOHHBIX KOH-
CTPYKIMH Ha BO3/iCHCTBHE TeMIleparyphl HeoOXomuMo
BBIIOJHATS METOAOM IHOCIICAOBATENBHEIX MpHOmDKe-
HH# JI0 TeX HOp, HOKa BEJMYMHA YCHIIHs, OJTyICHHAs B
HOoCJieAHEM NpHOGmkennn, GymeT OTIMYATHCA OT YCH-
JH# npeBIAYIero npubimpkeHus He Goyee uem Ha 5 %.
Pacuer ycwmii B CTaTHYeCKH HEONPEHEMMBIX KOH-
CTPYKIMAX, KaK HpaBHIIO, CJie[yeT BHIMONHATH C OpH-
meHennem IBM. Ilpu Hcnomp30BaHMM ManbIX BHIYHC-
JIATENIBHBIX MaUIMH H XpH PYyYHOM cueTe JOIYCKaeTcs
NPUHAMATH NpHBEAieHHble HOCTOAHHBIME MO JTMHE 3J1€-
MEHTa XeCTKOCTb CeueHHA B,,;, YIUIMHEHHE OCH €,.4 ¢
H €e KPHBH3HY -;1— .
red,t

TIpuBeJieHHasA XECTKOCTb CeYeHHA ONpENeNAETCH N0
dopmyne

B,.g=B+ (B, —B) ¢, . (45)

IlpuBeneHHoe yIUMHEHHE €,04 ; OCH IEMEHTA H €€

1
KpPUBH3HY (—) OT HarpeBa OnpeensoT no pop-
red,t
MyJaMm:

€red,t =€t Tt (etz - etl) Pm 5 (46)

(_1_) - (l_) . (1_) -(1—) om - (47)
r red,t r 1 r 12 r t1
B popmynax (45) — (47):

B — %ecTKOCTb CeueHMs 3JIeMeHTa C TpelMHAMH B
pPacTAHYTOH 30He B MecTe [NeHCTBHA HamGomn-
mero u3rubalonjero mMomeHTta M, ompenelnsfemas
[0 YKa3aHusM 11. 4.29;

B, — xecTKOCTh ceueHHMs 3neMeHTa 6e3 TpelmH, onpe-
IenAemas No ykasauuam n. 4.28 ;

(M-M crt.')
L25Meye (48)

¥m =€

opu M2>2,5Mpe 01y =05 Boog=B; €pq,=€, ¥

(.., ().

MuM,,, — BanGonbunii W3rnbatonnni MOMEHT M
MOMEHT, BOCIDHHMMAEeMBbIA CeYeHHEM,
HODMaJIbPHEIM K INPOAONILHOH OCH 3jie-
MeHTa IpH 06pa30BaHuM TPEIHH, KOTO-
phii ompepeysercd IO YKa3aHHAM
n44:

€ — OCHOBaHHE HaTy pAIIbHbIX JIOTapudMOB;

18

1
Gn ,('— — YIUTHHCHHEC M KpHBH3HA OCH JJIEMCHTa
12

r Ge3 TpelMH OT BO3JIEHCIBHSA TeMIEpa-
TYpbI, ONpeHe/ifAeMbie N0 YKa3aHHWAM
1 n. 1.40;
th ,("——) — YIJIHHCHHE H KpHBH3Ha OCH 3i1emema
T /t4 ¢ TpenmHamM# B PpacTAHyTOH 30He,
onpeqienAemMblie IO yKa3aHuam 1. 1.43.

Pacuer CTaTHUeCKH HeONpENelIMMBIX JKene306eToH-
HBIX KOHMCTPYKIMH HpH TeMIICpaTypHOM BO3[AEHCTBAM
PeKOMeHAyeTCA BHIIOJIHATD B ClIEAyIONmeM NOPSAAKE:

a) COCTaBNsAETCA pacueTHasds cxéMa KOHCTPYKIHMH C
YKa3aHHeM BCeX FeOMeTpHYECKMX pa3MEpoB ATeMEH-
TOB, [IeACTBYIOLMX HArpy3oK H Temueparyp. Hasnaga-
I0TCA KT1ace H BHA GeToHa, KJ1acC apMaryphl;

6) 3apaerci MMHMMAJIBHOE apMMpPOBaHHME CeYeHHik
AEMEHTOB A 1, i, KOHCTPYKIWil O opmyte

Rybhg
A min = “S5R. R, ; 49)
B) BHIUHC/IAIOTCA MOMEHTbI, KOTOpHIE MOIYT BOC-
TIpHHATH palIMdHBle CedeHMdA NIEMEHTOB KOHCTPYKIMH
NpH 3aJaHHBIX pa3Mepax CeYeHHH, NMpONEHTe apMHpO-
BaHu#A, IPOYHOCTH GeTOHA H TeMNepaType;
r) ompeNesiAeTCA YIUIHHEHWEe €, OCH, KPMBH3Ha

1 .
(—' JJIEMEHTOB, BBHI3BAaHHbIC BO3NCHCTBHEM TeMIiepa-
r
t

TYpHL
Ecr o yCIIOBMIO 3KCIUTyaTalMH JOMyCKaerca o6pa-

1
30BaHHE TPCOMH B 3JICMCHTaX, BEJIHYHMHBI € H (_‘

r
t

OTIpefieNAOT KaK [IA ceueHuil Ge3 TpeumH, TaK M miA
CeYeHHH C TpeIUMHAMH COTJIACHO yKa3aHuAM mi. 1.40 u
1.43;

[)) BBIMMCIIACTCA XECTKOCTD CedeHHil IeMEHTOB, IIpH
IKCIDTyaTalMH KOTOPHIX OGpa3oBaHMe TpemmH Malo-
BEpOATHO, COTTIaCHO YKa3aHHAM 1. 4.28;

€) iA IEMEHTOB, IPH 3KCIUIyaTalM# KOTOPEIX BO3-
MOXHO obpa3soBaHWe TpeumH, mo Gopmynam (299)
win (300) BHIMMCIAETCA KECTKOCTh CeYeHHMA C TpeIm-
Hamu. IIpm BEIMMCIEHMM XECTKOCTH IpedINosaraercs,
9TO0, B CEYeHHMH eHCTBYEeT MOMEHT M;

%) IIA NEMEHTOB, pabOTAIUMX C TPEIMHAMH, IIPH
PYYHOM pacuere BEIMHCIIAIOTCA IIpHBEMIEHHBIE JKECT-
KOCTb CedYeHWs, yIJIMHeHMEe OCH M KDHBH3Ha 3JIeMeHTa
1o popmynam (45) — (47);

3) Do ¢popmynaM CTPOUTENILHONH MEXAHWKHM BbIYKC-
nsoT K03 hHUMEHTE! M COCTaBNANT KaHOHWYECKHE
YpaBHeHMA;

¥) peHialoT ypaBHEHHS H HAXOXAT HEH3BECTHhIE;

K) IpA pa3nMUYHOM COYETaHWM TeMIepaTyphel H Ha-
TPY3KH OIPEREJIAIT MOMEHTHI, IpONOJbHbIE H IOme-
pevHbIe CHIHI B CEUEHAAX 3JIEMEHTOB KOHCTPYKIHH;

JI) HONTy4YeHHbIA MOMEHT B PacCMaTpHBAEMOM ceue-
HWM 3leMeHTa OT JEHCTBHMA TeMIlepaTyphl H HAarpys3kKu
JOJDKEH PAaBHATHCA WM OBITh HECKOJIBKO MEHBIIE MO-
MEHTa, KOTODBI# MOXET BOCIpPHHATH ceveHHe. Ecin
IONMyYeHHbI# MoMeHT Oyner Gonbine, T0 Heo6xomumo
YBEJIHWHTh APMHPOBAHHE MM pa3sMephbl CEYeHHA M Ipo-
BeCTH NOBTOPHBIA pacyer.

1.46 (1.33). H3rnbatonpsii MOMeHT OT HEpaBHOMep-
HOro HarpeBa 6eTOHAa IO BLICOTEe CeueHWsi OPH PaBHO-



MepHOM Harpese OETOHa IO JUIMHe dJIeMEHTa, 3ajiefian-
HOrO Ha ONope OT NMOBOPOT3, 2 TaKXKe B 3aMKHYThIX
paMax KOJIbIIEBOro, KBafjparHOFO M IPAMOYTONBHOIO
OUEpTaHUsA, MMECIONHX OJMHAKOBLIC CEYeHHHA, OIpefie-
AT N0 popmMyTe
M, =(‘_) B, 0
t

r
a uaruGalonmii MOMEHT NpPH OCTHIBAHMH OT YCafiKH H

non3yuectu GeroHa
1
Mese =(_) B, 1)
r cseC
e (
T4 OT KPAaTKOBPEMEHHOro WM JUTHTEIb-
HOYO HarpeBa, onpeaenAeMas 1o yKasa-
1 HaaM m. 1.40u 1.43;
( )c:c

| -

) — TeMIneparypHas KPHBH3HAa OCH 3JICMEH-
t

~

— KPHBH3H3a OCH 3JIEMEHTa HpH OCTbIBa-
HHM OT YCaflKH M Nonsydecrd GeroHa,
onpepensemasn no popmyne (26).

r

1
IonyckaeTcs KpHBU3HY (—) onpenenaTs NO
dopmyne " ] ese

HLALES -
r csc r cS r (4

rae (1—) — KPHBH3HZ OCH IEMEHTa2 NpH OCTHIBa-
T |.s HEM OT ycamxu GeToHa, onpenensemas
1 no popmyne (31);
—] — KpHBH3H2Z OCH 2/IeMeHTa NIpH OCTBbIBA-
( r )c HMM OT HON3yuecTH GeToHa, ompenens-
ercAa mo ¢opmyne (53) co 3HaKOM
»MHHYC’”:

)

M, u M; — TeMIlepaTypHblE MOMEHTBl COOTBET-
CTBEHHO QA KpPAaTKOBPEMEHHOTO M
IJTMTENbHOTO Harpesa, ONpENeNAoICcA
no dopmyne (50), npHHHMas Tem-
NepaTypHYI0 KPUBM3HY IJI1 KpaTKo-
BPEMEHHOTO HarpeBa NpH 3HaueHHH
a,, mo rabn. 20 mnA momBemMa TeM-
neparyps! Ha 10 °C/q & Gonee He3apH-
CHMO OT JUIHTENIBHOCTH Harpena;

B — XecTKOCTh CeYeHMs, oNpefeiaeMas no
ykasanuaMm mm. 4.28 u 4.29; B popmy-
e (50) BbrmMCAAETcA DI KpaTKO-
BPEMEHHOTO H [UIMTENHHOTO Harpesa,
a B dopmymax (51) u (5§3) — mx
KpaTKOBPEMEHHOTO HAIPeBa CO CKOpO-
creio 10 "C/qa 4 Gonee He3aBACHMO OT

098 (Mt - M;) . (53)

ONPEJENIEHHE TEMIIEPATYP
B CEYEHHAX JJIEMEHTOB KOHCTPYKIIMM

1.47 (1.34). Pacuer pacnpeiieiieHHs Temmeparyp B
GeToHHBIX ¥ ene306eTOHHBIX KOHCTPYKIMAX MJIA YCTa-
HOBHBIIETOCA TEIUIOBOTO MOTOKA CIIEAYET MPOUIBOIMTS,
Honb3ysACh METOHAMM pacieTa TeMIeparyp orpaxkuiat-
MX KOHCTpyKmuii cornacHo CHull 11-3-79%*,

Pacuer pachpepeneHns TeMIeparyp B OrpakHalonx
KOHCTPYKIHMAX CIIOKHOH KOHOQHIYpalMH ceueHHM e-
MEHTOB, B MAaCCHBHbIX KOHCTDYKIMSX, B KOHCTPYK-
IMAX, HAXOIAMMXCA HIDKe YPOBHA 3€MIIH, a TaiOKe IIPH
HEYCTaHOBHBIIEMCA TEIUIOBOM NOTOKE C y4eToM Iepe-
MEHHOH BJIKHOCTH GETOHAa MO CeYeHHIO JIOJDKEH IPOH3-
BOIMTbCA METOAMHM pacieTa TeMIEparypHbIX HOJIei
WIH TEOpHH TEIUIONPOBOOHOCTH JMGO NO COOTBETCIBY-
IOIHM HOPMATHBHBIM HOKYMEHTaM.

Pacuer pacnpefnesneHHs TemIeparyp B creHkax Gopo-
BOB H KaHAJIOB, PaclONOXKEHHBIX HOJ, 3eMilell, OMycKa-
€TCA NPOH3BOIHTH:

VIS KpPaTKOBPEMEHHOTO HarpeBa, IpPHHHMAas ceve-
HHE IO BBICOTE CTeH HEPaBHOMEPRO HATPETHIM C MPAMO-
JIMHEHHBIM pacnpenesieHHeM TemuepaTyp GeToHa U BenH-
YHHY KO3(p(HIHMEHTa TeIIOOTAATH HAPYXHOH NOBepX-
HOCTH CTEHKH @, — IO Ta61. 8; ’

IUIA [UTMTEIBHOTO HarpeBa, MPHHHMAas CedeHHe IO BbI-
COTe CTeH PABHOMEPHO HarpeThiM.

Temmepatypy apmarypbl B CeYeHHAX Xeye306eToH-
HBIX EMEHTOB AOMYCKAeTCA NPHHHMATL PABHOH TeMIie-
patype GeToHa B MecTe ee pacloJIO)KeHUA.

1.48 (1.35). lnA KOHCTPYKIMH, HAXOAAIAXCA Ha
Hapy>XHOM Bo3ayxe, K03 QHIHEHT TEITI00TAATM HAPYXK-
HOH MoBepxHocTH a, , B1/(M? - °C), B 3aBHCHMOCTH OT
CKOPOCTH BETpa CJIe[yeT ONpeNeIiaTh o Gopmyrne

a,=58+11,6V7, (54)

rie¢ U — CKOpOCTh BETpa, M/cC.

IIpu pacuere HauGONBUMX YyCHIM B KOHCTPYKHHAX
OT BO3NCHCTBHA TEMIEPaTyphl NPHHAMAIOT MAKCHMANIb-
HYI0 H3 CpelHHX CKOpOCTe#l BeTpa N0 pymbGaMm 3a sAHBaps,
AOBTOPAEMOCTh KOTOpHIX cocraBiger 16 % u Gonee, a
TNIpH ONpefellecHHA MaKCHMANBHOH TeMIepaTyphl Harpesa
GeToHa M apMaTyphl HPHHHMAT MHHHMAIBHYIO A3 Cpell-
HHX CKOpOcTeli Berpa mo pym0am 3a Mionb, MOBTOpSHE-
MOCTb KOTOpBIX cocrasnser 16% u Gonee cormacHo
CHuIT 2.01.01-82, Ho He menee 1 M/c.

Tt KOHCTpYKIWii, HAXORANMXCA B HOMEILEHHR WIH
Ha Hapy(HOM BO3QyXe, HO 3aNIMIIEHHLIX OT BO3JIcH-
CTBMA BeTpa, KO3 dUIMEHT TeII00T/Iau HapyXXHONM NO-
BepXHOCTH &, IPHHAMAIOT 1O Ta6. 8.

Ko3ddbrmmenT TeIDI00TAaM BHYTpEHHEH NOBEPXHOCTH

KOHCTPYKIMH ~ (; ClIeyeT ONpefeNfTh, KaK HpaBHlo,

MMTEIPHOCTH HarpeBa. METOAOM pacdera TeIlonepe/iaun KaK A Ciyvas ClIoXK-
Ta6Gnuna 8
Kos¢pdrmenmn TeMnepaTypa HapyxHO} IOBEPXHOCTH H BO3ayXa, *C
TeIIOOTRATH
Br/(m? - °C) 0 50 100 200 300 400 500 700 900 1100 1200
o, 8 12 14 20 26 - - - - - -
Q; - 12 12 12 14 18 23 47 82 140 175

Hpumeaanue. Koapdumenrn O, i O; 1% OpOMEKYTOTHEIX 3HaUEHRH TeMIEpaTyp OUpEAEISIOT RHTCPONAIEel.
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HOTO TemrooOMeHa. JIpu onpeneneHuH pacnpeneneHHs
TeMIIEparypbl GeToHa NO CEYeHHI0 IEMEHTa IOIMyCKa-
eTca K03¢hdHIMEHT o NPUHUMATL 1O Tabn. 8 B 3aBHCH-
MOCTH OT TEMIepaTyphl BO3yXa IPOH3BOJCTBEHHOFQ
TIOMeLEeHHA WM pabodYero MpOCTPaHCIBa TEIUIOBOTO
arperara.

1.49 (1.36) . KoadduumeHT TEIONPOBOOHOCTH A
GeTOHa B CyXOM COCTOAHMM MOJDKEH NPHHUMATHCSH
no Tabn. 9 B 3aBHCHMOCTH OT CpeAMeil TeMmeparypsl
Gerona B cevuenMM 3nmemeHTa. Koadduumenr temwro-
HOPOBOTHOCTH A OrHEYINOPHBIX M TEIUIOH30JIALMOHHBIX
MaTepHaJIOB JOJDKEH MPHUHUMAaThCA 1o Tabm. 10.

Tepmuueckoe CONPOTHBIIEHME HEBEHTHIIMPYEMOH
BO3/IYIHOH MPOCIOHKH B 3aBHCHMOCTH OT TeMIlepaTy-
PHl BO37yXa U He3aBHCHMO OT €€ TOJNIIMHBI H Hanpas-
JIeHUA CTeflyeT NPHHUMATh pPaBHBIM, M « “C[BT:

0,140 ...... mpu  50°C

0,095 ...... » 100 ,,

0,035 ...... » 300,

0013 ...... » 500,
Ta6nuuna9

Homepa coctaBos | Kosddumient Tennonposontocts A,
6eTona mo 1abn. 11 [Br/ (M - °C), 06EIMHOro | 3apocTOHKOro
6eTOHOB B CYyXOM COCTOSSHHM IpH Cpefl-

Helt TeMAepaType GeTOHA B CeYeHHH
anemenTa, °C

50 | 100 | 300 | 500 | 700 | 900

1 1,51 1,37 |00 - | - | -
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 0,991 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} 0,751 0,63 |0,67 {0,70 | —
12 093|088[0810%0]| - | -
2 0,37] 0,39 | 046 { 0,52 0,58 | _

0,43 | 0,45 | 0,52 0,58 | 0,64
29 0,44 | 046 | 0,52 | 0,58 | 0,64 | 0,70
0,50 0,52 0,58 | 0,64 | 0,70 | 0,76
2 0,27 0,29 | 0,34 | 0,40 | 0,45 | 0,51
0,38 0,41 0,45 | 0,50 { 0,55 | 0,59
30 0311 03410,371043 049 | _

0,44 | 0,46 | 0,51 0,56 | 0,60
26, 28 0,21 0,23]0,28]0,33 | 0,37 | 042
22,25,27,31,32,3¢ 0,29) 0,31 0,36 | 0,42 | 0,48 | 0,53
33 0,21| 0,22] 0,25 0,29 | 0,33 | 0,37
34, 35,37 0,24| 0,27] 0,31 | 0,37 | 0,43 | 0,49

Ilpumevanuns: 1. KoaybHIMEHTH TennonpoBoaHOCTH
GeroHoB cocraBoB N®23 u N'29 npHBemeHBI: Hap uepTol
mns GeroHoB co cpenHedt uToTHOCTRIO 1350, nop yeproit 1550;
ona GeronoB cocTaBoB N°24 m N30 coorBercrBenno 950
1250 xr/m>. Ecii cpemHasa INOTHOCTh GETOHAa OT/IMYAETCH OT
YKa3aHHBEIX 3HaueHHH, TO KO3(GMIUHEHT TeIIONpOBOIHOCTH
OIpEeNIAIOT HHTepHonALMeit.

2. KoahdHimeHT TennonpoBogHOCTH A o6GLIMHOTO # Xapo-
crofikoro GeTOHOB ¢ €CTECTBEHHOM BIANHOCTBIO TOCHE
HOPMAaJTBHOI'O TBEpAEHHS MM TeisoBoit o6paborku mpn arMo-
chepHOM HaBJIEHMH IIpH CpelHeit TemnepaType GeToHa B ceve-
HuKM 5neMenTa 1o 100 °C cregyeT NpHHUMATE MO AaHHBIM Tab-
JIMIRL, YBENUUEHHRIM Ha 30 %.

3. ind NpOMEXYTOUHBIX 3HaueHHH TeMnepatyp Ko3hdH-
LMEHT TeIUIONPOBOTHOCTE A ONPEAE/A0T HHTepIOIAIHMet.
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Ina  mpoMexcyTOWwbIX TeMIlepaTyp TepMHUECKoe
CONMpPOTUBJIEHHE BO3AYIUHOH TPOCIIONKH IPHHHUMAETCA
[0 HHTEPHOJIAIMH.

Ilpu cTanpoHapHOM HarpeBe KOHCTPYKIMH, COCTOA-
Ied U3 1 CIIOEB, M Hauajie OTCYeTa CJIOEB CO CTOPOHBI
Gonee Harperoii NOBEPXHOCTH TeMIlEPaTypy MaTepHuasa
Iy MeXAy crioAMM n — 1 un omnpenensnTt mo Gopmyne

1 n—1
tb1=ti—Q(—+2 R,,). (55)

Temnepatypa Mmarepuana Bonee HarpeToi moBepX-
HOCTH {p BBIMACIIAETCA NO $opMyTie

1
t=t;—Q — > (56)
a;
a TeMmepaTypa MaTepuana MeHee HArpeToil NOBEpX-
HOCTH £,; — 110 opmyIIe

los =1ti— Q(’i + ZRn)’ (&Y)
ai

B TpexcnojiHoii KOHCTpyKIHMH OTpeficlicHHE Temile-
paTypbl MaTepHaia MeXXHy HEpBbIM H BTOPHIM CIIOAMH,
CUMTasA CJIOH OT Goylee HarpeTol NMOBEPXHOCTH, NPOHM3-
BOIMTCA No ¢dopmyie

1
thy =t,-—Q(7 +R,). (58)

1

Temneparypa MaTeprana MeXJTy BTOPbIM M TPETBHM
cIIoAMH olipefienserca no ¢gopmyne

1
tbz =ti—Q(_ +R1 "'Rz)- (59)
e

TeMneparypa mMeHee HarpeTol NOBEpXHOCTH TpeThbe-
IO CNOs paBHA

1
tes:ti_Q(E +R1+R2+R3). (60)

Temonoit motox Q, Br/m?, onpenenserca no ¢dop-
Myre

1
0=—- - te) » (61)

0o

rge t; — teMieparypa BO3[yXa IpOH3BOACTBEHHOIO
noMelleHHs WIH paboyero NMpOCTpaHCTBA Te-
TUIOBOTO arperara;
t, — TeMIiepaTypa Hapy>HOro BO3/yXa.

Conpotusnenue Temnomepemave Rg, M* - °C/Br,
MHOFOCIIOHHOM KOHCTPYKIMH Cllef[yeT OIpeAeNATh IO

¢dopmyme

1
Ro=—— +Ry +Ry+.....+Ry_1 +Rn+-1 (62)
o %

t
r.u;eR,=—1. Rz——l: ?Rl_tn_l ’

. Az My
t
R,=-"1;
R’l



TaGnuna 10

Cpennss IIpenensto Ko3sdpdruueHT TeronpoBonHocts A, Bt/ (M -°C), orxe-
WIOTHOCTD B | AOOyCTHMAaA YIOOPHBIX H TEITOH3O0JIAIMOHHBIX MATCPHANIOB B CYXOM
Marepuanti cyxom TeMOepaTypa |COCTOSIHMY NpH CpelHefi TeMIepaType MaTEpHaia B CCUCHUM
COCTOSIHMH ,{ NTPHMeHEHHH, anemenTa, °C
Kr/m? °C
50 100 300 500 700 900
1. M3penus OrHEynopHble UIaMOTHEIE, 1900 - 0,73 0,77 0,88 1,01 1,14 1,27
roCT 390-83
2. MageiMs IaMOTHBle JerKoBecHme,| 400 1150 013 | o014 | 017 | 020 | 023 | 027
TOCT 5040-78
3. Toxe 800 1270 023 | 024 | 029 | 034 | 038 | 043
4 1000 1300 03¢ | 035 | 042 | 049 | 056 | 0,63
5. . 1300 1400 049 | os6 | os8 | o6s | 073 | 081
6. Hagenusa oOrHeynopHhle [HHACOBLIE, 1900 - 1,60 1,62 1,70 1,78 185 1,93
TOCT 4157-79
7. Wamemus [MHAacOBbie  JIerKoBecHsIe, | 1200—1400 1550 0,57 0,58 0,64 0,70 0,75 0,81
T'OCT 5040-78
8. Manenms xaomunosbie, TOCT 2090175 | 2000 - 1,79 | 1,80 | 186 | 190 | 195 | 201
9. W3nenHs BHICOKOITTHHO3EMHCTRIE, 2600 - 1,76 1,74 1,68 1,65 1,60 1,55
T'OCT 2470481
10. Manemus orHeynopHbie MarHe3MTOBIC, 2700 - 6,00 5,90 5,36 4,82 4,30 3,75
TOCT 4689-74
11. H3menus BHICOKOOTHEYNODHEIE NEpH- 2800 -~ 4,02 3,94 3,60 328 2,94 2,60
knasoxpomuroBble,’'OCT 1088876
12. Hapgemus BEICOKOOTHEYHOpPHEIE XPOMO- 2950 - 2,74 2,711 2,54 2,36 2,18 2,01
marsesunrToBble, TOCT 5381-72
13. KdpoMd TAHHAHE OOLIKHOBERHBIH, 1700 - 0,56 0,59 0,70 0,81 - -
I'OCT 530-80
14. Hagenus meHOOMAaTOMMTOBHE  TeIDIO- 350 900 0,09 0,10 0,13 0,15 0,18 -
H3onsAuMoHHble, TOCT 2694 -78
15. Toxe 400 900 0,10 0,11 0,14 0,16 0,19 -
16. H3penmusa [OHATOMMTOBBIE TEIUIOH3O0IA- 500 900 0,12 0,13 0,19 0,23 0,28 -
muonHsle, F'OCT 2694-78
17. Toxe 600 900 0,14 0,15 0,21 0,25 0,30 -
18. MaTe MHHepanoBaTHhle NPOLUMBHBIE Ha | 75-100 600 0,05 0,06 0,11 0,15 - -
meTanmueckoi cerxe, TOCT 21880-76
19. Marsl MHHepalOBaTHble DPOLLMBHbBIE, 125 600 0,05 0,06 0,11 0,16 - -
T'OCT 21880-176
20. To xe 150 600 0,05 0,06 0,11 0,16 - -
21. IIneTel K MaTHl TEIUIOM3ONAIMOHHBIE H3 50-75 400 0,05 0,07 0,13 - - -
MUHepAIBHO! BATH HA CHHTETHYECKOM
ceasywomeM, FOCT 9573-82
22. To xe 125 400 0,05 0,07 0,11 - - -
23. " 175 400 0,05 0,07 0,11 - - -
24. MaThl TEIIOH3ONAUMOHHbIE H3 BaThl 150 1100 0,05 006 | o012 | o018 | 024 0,31
KaoJMHOBOr® cocraBa, TY 14-8-78-73
25. To xe 300 1100 006 | 007 | 013 | 019 | 025 | 035
26. Hapemua 43 CTEKITHHOrO 1TARENLHOTO 170 450 0,06 0,07 0,14 - - -
BonokHa, FOCT 10499-78
27. Tepnuto-pocdorenesnie H3memus Ges 200 600 0,07 0,08 0,10 0,12 - -
THJIPOH3O0NALMOHHO-Y IPOUHSIONLETO 110-
kpmtusa, F'OCT 21500-76
28. Toxe 250 600 0,08 0,09 0,11 0,14 - -
29. . 300 600 0,08 0,09 0,14 0,16 - -
30. MepmuToueMeHTHEIE HINENHA, 250 600 0,07 0,09 0,13 0,16 - -
TOCT 18109-80
31. Toxe 300 600 0,08 0,10 0,14 0,17 - -
32. » 350 600 0,09 0,11 0,15 0,18 - e
33. IMepmMToKepaMHYecKHe H3EIUA, 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 -
5. 350 875 010 | o011 | o014 | 018 [ 021 -
36. . 400 875 0,11 012 | o015 | 019 | 022 -
37. H3BecTKOBO-KpeMHE3eMMCTble H3JIeims, 200 600 0,07 0,08 0,10 0,12 - -
T'OCT 2474881
38. Hamemus Ha oOCHOBE KpPeMHE3EMHOIo 120 1200 0,06 0,07 0,10 0,14 0,17 0,21
BONlOKHa, TY 207-67
39. Caeenuronsie usnenus, FOCT 6788-74 350 500 0,08 0,09 0,11 - - -
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IIpodoaxcenue taba. 10

Cpepusaa | HpepensHo Koa¢$puuueHT TeIu10npoBOogHOCTH N\, Bt/ (M - °C), orse-
IDIOTHOCTh | HoMyCTHMasi | YHNOPHBIX H TEIUIOH3OJIAIMHOHHEIX MATEPHANIOB B CYXOM
Martepuansl B CyXoM | TeMmepaTrypa | COCTOSHHMH OpH CpefiHeli TeMNepaType MaTepHana B ceUYeHHH
COCTOSHMH, | MpUMeHeHuU, anementa, °C
Kr/m? °C
50 100 300 500 700 900
40. CaseruroBbIe H3O MU, 400 500 0,09 0,10 0,12 —_ — -
T'OCT 6788-74
4]1. BynkaHHTOBble H3LENHSA, 300 600 0,08 0,09 0,11 0,13 - -
Ir'OCT 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. Menocrexsno, CTY 85-497-64 200 500 0,08 0,09 0,13 - - -
45. Ac6GeCTOBEpMHKYJMTOBEIE IUIHTHI, 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 - -
41. » 350 600 0,10 0,12 0,17 0,22 - -
48. Hspemus MYJUTHTO KPEMHE3EMHCTRIE 350 1150 0,11 0,12 0,15 0,19 0,22 0,29
OTHEYMOpHble BONOKHHUCTHIE  TEmIO-
u3onsumoHHnle mapxku  MKPB-350,
TY 14-8-159-75
49. uatoMuTOBaA KpolukKa 000XOKeHHad, 500 900 0,01 0,03 0,06 0,10 0,13 0,17
TY 36-888-67 600 900 0,03 0,04 0,09 0,15 0,20 0,25
50. BepMMKYJHMT BCIyUYeHHBIH, 100 1100 0,07 0,09 0,14 0,20 0,26 0,31
I'OCT 1286567
51. Toxe 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. AcGo3sypHT 600 900 0,17 0,18 0,21 0,24 - -
54. Kapron ac6ecropsrit, 'OCT 285080 1000-1300 600 0,16 0,18 0,20 0,22 - -

Hpumevanusda:l KodbduiHeHT TemionpoBOAHOCTH A orneynopHeix (mo3. 1-13) m 'rennomonmmommx (mo3. 14-54)
MaTEpHaJIOB C eCTeCTBEHHOM BIIAKHOCTHIO IPH cpefiHeft TeMIepaType HarpeBa MaTepHalia B CeueHHH EMeHTa [0 100 °C cnenyeT NpHHH-
MaTh 10 TaGIMTHBIM [IaHHBIM, YBEIMICHHEIM COOTBETCTBEHHO Ha 20 u 10 %.

2. KoadpHumenT TemonpoBoMHOCTH A JUIA HPOMEXYTOUHBIX 3HaUeHHlt TeMIEpaTyp ONpeeN 0T HHTepHoNALMeit.

Ry, R,,. ., — TepMuyeCKHE CONPOTHBIICHHA MATEPH-
R, _1,Rp  ana B OTHENBHBIX CIOAX KOHCTPYKIIHH,
NPOHYMEpOBaHHbIE CO crozpomﬂ Ha-
rpeBaeMo# HOBEPXHOCTH, M- - C/Br;
ty t3,. ., — TOJILIMHBI OTAECJILHBIX CJIOEB, M;
th_1,tn
A1, Azy. .— KO3QHIMERTB!  TEMIOMPOBOXHOCTH
N1 Mg MaTepUMaJIoB B CHOAX KOHCTPYKIMH
mpE  HX cpenHeii  TeMmepatype,
B1/(M-°C).

1.50 (1.37).IIpu pacuere pacmpe/elieHus TeMIiepa-
Typbl [0 TOJIUMHE KOHCTPYKUMH HEODXOMMMO YUHTBI-
BaTh pa3NMuMe IUIOMIafiell TeIUIOOTAAIomel M Temwio-
BOCHPHHUMAIOIIIEH NTOBEPXHOCTEH:

IpH KpYroBOM OYEPTaHUH, eCI¥ TOMINMHA CTEHKH
Gonee 0,1 HapyHOTO oHameTpa;

IpU KBaipaTHOM WM NIPAMOYTOJIBHOM OYepTaHHW,
eCIIM TONMKHa cteHKkw Gonee 0,1 mymHb1 Gonbues cro-
POHBI;

TIpH NIPOU3BOJIBHOM OYEpTAHHM, €CITH pa3HMIA B IUIO-
LIafAX TEIIoOTAAolIeH M TeINIOBOCHpHHMMAoMIEit 1o~
BepxHocTeit Gonee 10 %.

Jina TpexcnoHHOH KOHCTPYKIMHM OIPKICHUA C yUe-
TOM pa3iukA B IDIOIAAAX TEMIOOTHAIOMX BHYTPEH-
Heil A ;; ¥ HApYXHOH A4 ,; TIOBEPXHOCTEH:

TeMmIeparypa MaTepuana Goyee Harperoil noBepx-
HOCTH

Q .
ar'Ais ’

fy=t;— (63)
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TeMIlepaTypa MaTepuasia MeXNy NepBbIM H BTOPBIM

CIIOAMH 1 IR
1
=1t — + .
tbl i Q (aiA'n A,‘s"'Al)’

TeMMepaTypa MaTepHalla MexJly BTOPBIM M TPETbHM
CloAMM

(69)

1 2R, 2R,
ty,=t; — Q + + ; (65)
aiA,s. Ai“.‘i‘Ar Al +A2
1 2R,
tes=1;—0 + +
aiALY Ais+Al
y R + 2R, ) (66)
A, A4, A + A4,

OnpepeneHye CONPOTHBIICHHA TeITONEpeAayd KOH-
CTPYKUMH NPOM3BOIMTICA N0 Gopmyrie

1 2R 2R
Ry = + L 2 4+
a,-Ai‘. Aig "’Al Al +A2
2R, 1
+ + , 67
A + A, a,Age



roe Ajsu A, — pacueTHbIe IDIONIANM TEMIOOTAAl0-
IMX BHYTpeHHeE#d H HapyXHO# no-
BEpXHOCTEH;
A, n A, — pacueTHbIE IDIOIAAN KOHCTPYKIHH
HA rpanMile MexRy NepBLIM K BTO-
PbIM CIIOAMH M MeXHY BTOPBLIM
H TPETbUM CJIIOAMMH.

1.51 (1.38). B peOGpHCTBIX KOHCTPYKUMAX, KOFHa
HapyXHbIE NOBEPXHOCTH OCTOHHBIX pebGep M TEIUIOBOH
H30JIfIAM COBMAaloT, pacueT TeMIepaTyphl B GeToHe
NOJDKeH NpOH3BOAMIbCA IO ceueHuio pe6Gpa. Ecmu
GeToHHble peGpa BBICTYNAIOT 32 HapyXHYI0 NOBEpX-
HOCTh TEIUIOBOK M30JAIMM, pacuyer TeMiepaTyphl B
GeroHe pebGpa AOJDKEH BHIIOJHATLCA NO METOMAM pac-
UeTa TeMIEPaTypHBIX NOJel HIM O COOTBETCTBYIOIMM
HOPMAaTHBHBIM JOKYMEHTaM.

IIpn BhICTYHAIOMIEH 33 TeIUIOBYIO H30NALMI0 HeToHa
wacTH peGpa h,, (uepr. 4) MOMYCKaeICA TeMIEpaTypy
GeToHa MeHee HArpeToii HapyXHO# INOBEpXHOCTH
pe6pa 1,,, onpenenam no popmyne

tew= (tpy — 1e) Tt e (68)
W
2
e m= ‘e (69)
AD
mh —mh
_ ty,— e _ e w+e ‘?
chmh,, = = s (70)
tew — Ie 2

A — ko3bdumeHT TeRIoNpoBoaHOCTH GeToHa NpH
cpenHeil TeMIepaType BhICTynaloniei 9acTi peGpa.

tow

Yepr. 4. Cxema 31eMenTa ¢ BoICTymalontum peGpom
1 — xapocTofixuit 6eToH; 2 — TEIIOH3OIUINMNA;
3 — apmarypa

BenumuHa runepGonuueckoro xocuHyca ch onpepe-
AAercA MO YepT. 5 B 3aBUCHMOCTH OT Napamerpa mh,,.
Koadpumpient m Bermcnserca no gopmyne (69) .

Temneparypa GetoHa B peGpe Ha ypoBHE HapyXHOH
LNOBEPXHOCTH TEIDIOBOM H3ONAIMH OIpEeHeNseTcA 1o

¢opmyne
ty _:— + Lew
ty, =08 ———. (71)
hw

1+ 57

mhy,

05

2 tu-te
tew te

Ipy — e

YepT. S. 3Ha%CHHA OTHOLUCHHA = chmh,, B 3aBuch-

ew — le
MOCTH OT napamerpa mh,,

Temneparypa GeToHa Gojee Harperodl IOBepX-
HOCTH 7, BhMCIIAETCA N0 dopmyne (56) mna ceuenms
KOHCTpYKIMH MexXzy peGpamu.

U3 coBMeECTHOro peumieHus ABYX ypaBHenmit (68) M
(71) naxopsAT TeMmepatypy ,,,-

TemmepaTypa apMaryphl, pacuoJiOXkeHHOH B pebpe,
onpenensAerca no Gpopmyne

+ a(ty, - ew).
by

Pacuer peQpHCcTOif KOHCIPYKIMH C BbICTYNRIOLIMMH
32 INUIOCKOCTh H3OJIAIHH peﬁpawm IIPpOM3BOUTCA B
cnenylomeii NOCNEeAOBATCIIBHOCTH .

72)

Iy =lew

A. Ilpn sen3IBecrHOM BBICOTE pefpa

1. 3ajiarorcst BBICOTOM NoNKH hj.

2. TerwoTeXHWYECKHM pacueTOM ONpedeNnsioT TOJ-
upHy 3¢¢beKTHBHON TEIUIOH3ONALMH, YKIIanbIBaeMOM
MexXJiy pebpamm, NpH 3afaHHO# TeMMNepaType HapyX-
HOil NOBEpXHOCTH.

3. Onpenensior BbICOTy pebpa ceueHMA NpH 3afaH-
HO# TeMTIepaType Iy, HapY>KHOHi MOBEPXHOCTH

a) 3a/A10TCA OTHOIIEHMeM Ay, /A N TIpH M3BECTHBIX
tp B tew mo dopmyne (71) HaxopaT TemmepaTypy
Gerona B peGpe p; ;

6) 3Hauenne xo3dpuenta m BrMMcIAIOT MO GOP-
Mmyine (69), B KOTOpOH e OMpENENAOT COTNIACHO YKa-
3aHMAM II. 1.48 B 3aBHCHMOCTH OT TEMIIEPaTyphl HapyX-
HOH NOBEPXHOCTH OTFPaXOEHHA lo5; Ko3bduimeHT
TEIIONPOBOAHOCTH GeToHa Ap IPHHMMAKT no TaGn. 9
B 3aBHCHMMOCTH OT CpenHell TeMnepatypsl GeToHa;

B) ONpefeNnAioT 3HaYeHHe OTHOLUCHWSA TeMIEpPaTyp
(b1 —te)] (tew — te) 3

Ir) 0 4YepT.5 B 33BHCHMOCTH OT OTHOUICHHSA
(tp1 — te)] (tew — te) RaxopaT mpousBenenve mh,,,
M3 KOTOpPOTO OIpeAensaioT BricoTy pebpa hy, u oTHOWIE-
mue hy, /1.

Eciu npH ONpefieNieHMH TeMIepaTyphl £y, 3a[aHHOe
oTHomenwe h,,/h' OTIMuAeTCA OT BBITHCIIEHHOTO,
npou3BofAT nepepacueT. IIpn 3ToM OTHOLIEHHe h}/h
HOJDKHO YIOBJIETBOPSTH KaHHLIM 4epT. 14,
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B. Ilpn 3apaHBRX pasMepax BHICOTH pebpa
H BHICOTHI HOJIKH

1. TeroTeXHKYECKHM pacueTOM OHpeHeNAKT TON-
nmHy 3¢deKTHBHOH TeIIOH30IAIMY, YKITaIbIBaeMOil
MexXxny pebpami, H3 YCNOBHSA HOJIYYeHHsI Ha ee HapyX-
HOH IOBEPXHOCTH 3aIAHHOHA TeMIIepaTyphl.

2. 3a0a0TCA  TEMIIEpaTypoil HapyXHOH MOBepx-
HocTH peGpat,,,.

3. TIpu u3BeCTHBIX TeMIepaTypax fp H ey IO GOP-
myne (71) HaxonAT Temneparypy GeToHa B pebpe £3; .

4. Boraucnsror ko3 ¢amueHT m no dopmyne (69),
B KOTOpOfi IPHHAMAIOT (g COINIACHO yKa3aHuaM Ii. 1.48
B 33BHCHMOCTH OT TeMIIeparypbl Hapy>HOH MOBepx-
HOCTH peOpa foy; Ko03bdHIMEHT TEIUIONPOBOTHOCTH
GeroHa A mpunwMManT no Tabn. 9 B 3aBHCHMOCTH OT
cpenseii TemMnepatyphl GeToHa.

5. BerMCIAT BEeMHUHHY HpoM3Befenus mh,, H
MO 9epT. 5 ONpeReNSAIT THIEepGONHYECKHHA KOCHHYC
chmhy,.

6. U3 coBMecTHOTO pellieHus ypaBHeHuit (68) u (71)
HAXOOAT HapyXHyl0 TemmepaTypy OeTroHa pebpa fey,.
B cnyuae ecr BBIUMCIIGHHas TEMIIEPaTypa fey OTIH-
yaeTcA OT paHee mpuHATOX Goyee weM Ha 10 %, HeoG-
XOOMMO cHenaTh nepepacyet. TeloioTexHudaecKHM pacde-
TOM OOMXKHBI GBITH TaKKe ONpenesIeHbl TeMIeparypa
apmatypsl o popmyne (72) H TeMiepaTypa Ha IpaHH-
U€ MONKH K TEIUIOM30TLAIMH.

1.52 (1.39). Temneparypa GeToHa B CeYeHMAX KOH-
CTPYKIMH OT HarpeBa INpH OJKCIDIyaTalMH JOMKHA
ONpeNeNATbCA TEIVIOTEXHHYECKHM PpacdeToM YCTaHO-
BMBLIETOCA TEIUIOBOTO IMOTOKA IPH 3a/JaHHOM 1O NpoeK-
Ty pacueTHOH TeMIeparype pabodero npocTpaHcIBa
HWIH BO3[yXa MPOH3BOCTBEHHOIO NOMeELIECHHU.

IOna KOHCTpYKIMH, HaxXOOMIMXCA Ha HAapyXHOM
BO3/TyXe, HaHGOMBIIHE TeMIlepaTypbl HarpeBa GeToHa
K apMaTyphl OmpeleoTCA MO PacueTHOH JIeTHEH TeM-
neparype HapyXHOTrO BO3QyXa, HPHHHMaeMOi 110 cpel-
Hel MaKCHMANBHOH TeMIlepaType HapyXHOIo BO3JyXa
HauboJlee >XApKOro MeCANA B paHoOHe CTPOHTEIILCTBA
mo CHull 2.01.01-82. BerumcneHHble TeMIepaTyphl
He [JO/DKHBI HMpPeBHIUATH NPeAeSIbHO AOMYCTHMBIE TEM-
neparypsl npameHerms Gerona mo I'OCT 20910--82
H apMaTyphI no 1a0in. 24.

1.53 (1.40).IIpn pacuere CTaTHYeCKH HeOMpene-
MBIX KOHCTpYKIMii, paGoTalonx B yCIOBHAX BO3/EH-
CTBHSA TEMIIEPAaTyp, TEIDIOTeXHHYECKHH pacyeT MOIKeH
TMpOM3BOOMTLCA HA pacueTHYI0 Temmeparypy pa6o-
Yero NMPOCTPAaHCTBa W Ha TEMIIEPATypy, BbISbIBAIOLIYIO
HauGoNbllMe YCWIHA, ONpeHeNAeMble M0 YKa3aHUAM
m 1.23.

Ilpu pacuere HaHGONBIIMX YCHJIMA OT BO3MAEHCTBHA
TeMIIepaTypl B KOHCTPYKIMAX, HAXOOALMXCA HAa Ha-
PYXHOM BO3yXe, Temmeparypy GeToHa M apMaryphbl
BBMHCIAIOT 1O PacueTHOR 3HMHEeH TeMmeparype Ha-
PYXHOTO BO3HyXa, HPHHHMaeMOH IO TeMmeparype
HApYXHOTO BO3AyXxa HauGojiee XONOOHON NATHIHEB-
KH C obecnevenHoctsio 0,92 paifoHa CTpOMTENbCTBA
no CHallI 2.01.01-82.

1.54. Pacuer Temneparyp B KOHCTPYKIWMAX C BKJi0-
YeHHAMH H3 PaIHYHLIX TEIUIOH3ONAUMOHHBIX MAaTepHa-
JIOB, a TaK)Kke Goyee TOUHBIA pacieT PeGPMCTHIX KOH-
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CTPYKIMH H3 >KapOCTONKOro OeToHa CIefyeT Npou3-
BOIHTb COTNIACHO ,,YKa3aHUAM IO TEIUIOBOMY pacieTy
»|{ BCH 314-73

KOHCTPYKLMil TEIUIOBBLIX arperaTos MMCC Ceop)
2. MATEPHAJIb UIA BETOHHBIX
H XEJIE3OBETOHHBIX KOHCTPYKIIMHA

BETOH

2.1(2.1). Ina GeTOHHBIX H XKeJIe306€TOHHBIX KOH-
CTPYKIMH, NMpeJHa3HaUYeHHbIX ANA paGoThi B YCIIOBHAX
BO3/JICHCTBHA HOBBUNEHHbIX M BBICOKHX TeMIepaTyp,
cllefyeT pefyCcMaTpHBaTh:

0oObIuHbIH 6GETOH — KOHCTPYKIMOHHBIH ‘DDKeJIbm
GeToH cpenneit wioTHocTH 2200 mo 2500 xr/m® BioTIOY.
no 'OCT 25192-82;

mapocroﬁxm‘i 6e1'on KOHCTPYKIMOHHEIH H TEIUIO-
H30/IA0MOHHBbIA IDIOTHOH CTPYKTYphl CpefHeH mioT-
HoctH 900 xr/m3 u Gonee mo T'OCT 20910—82, cocra-
Bbl KOTOPbIX IPUBENEHHI B Ta6m. 11.

)Kapocromam GeToH cpedHel IUIOTHOCTH HO
1100 xr/M® BKIIOW. ClEDyeT mpedyCMaTpHBaTh Ipe-
HMYILUECTBEHHO 71 HEHECYLUHX OFPKJAIOIMX KOHCT-
PYKIHA H B KauecTBe TEIUIOH3OJIALMOHHBIX MaTepHa-
TI0B.

)Kapocroumm Geton cpemmnei mwrotHocTH Gonee
1100 KI‘/M HaJUIeKHT OpedycMaTpuBaTh IJIA Hecy-
IIHX KOHCTPYKIMA.

2.2(2.2).IIpu npoexTHpOBaHMM GETOHHBIX M XKeJie-
306€TOHHbIX KOHCTPYKDMit, paGoTalonmx B YCIHOBHAX
BO3/ICHCTBHA NOBBILIEHHBIX H BBICOKHX TeMIeEpatyp,
B 3aBHCHMOCTH OT MX Ha3HaYeHHs H yCioBHH paGorbl
HOJDKHBI YCTAaHaBIIMBAThCA IOKa3aTelMM KavecTBa Gero-
H3, OCHOBHBIMH H3 KOTOPBIX ABJIAIOTCA:

a) KJacc GeToHa No MPOYHOCTH Ha CKaTue B;

6) knacc o6braHOro GeTOHa IO MPOYHOCTH Ha OCEBOE
pacTokenne B, (HMa3sHauaeTca B CHlyuasX, KOTHa 3Ta
XapaKTepHCTHKA HMMeeT IJIABEHCTBYIOLEe 3HAUeHHE H
KOHTPONMPYETCA Ha NPOH3BOJICTBE) ;

B) KJlacc apocroiikoro 6eToHa mo npenemmo
RMONMYCTHMOH  TeMmeparype NpPHMEHEHHA COIJIaCHO
TOCT 20910-82 (momkeH yka3niBaThCs B HpOEKTe
BO BCeX CITyyasx) ;

T) MapKa XapocTOMKOro GeToHa IO TepMHUECKOMH
crofixoct B BopHbix Ty ¥ Boamymmmix T, remmocme-
Hax (Ha3sHavaercAd [UiA KOHCTPYKIMil, K KOTOPBIM
NpeABABNAITCA TpeGOBaHMA NO TepMHYECKO#H CTOM-
KOCTH) ;

@) Mapka MO BoAOHempoHumaeMoctd W (Ha3Ha-
9aeTCA WA KOHCTPYKIMH, K KOTOPBLIM NpETbABIIA-
0TCA TpeOOBaHMA O OrPaHMYCHHIO - BOKONPOHMIIae-
MOCTH) ;

€) Mapka 10 Mopo3ocroiikoctTH F (wasHauaerca
D11 KOHCTPYKIMil, KOTOpble B IEPUOJ, CTPOHTENbCT-
Ba WM TPH OCTAHOBKE TEIUIOBOTO arperara MOryT
TO/BEPraThCs IMU3IOMHUTIECKOMY BO3[efCTBHIO TeMIe-
paryput mke 0 °C) ;

%) Mapka 0o cpefHeld miorHoctH D (HasHawaercs
V1A KOHCTPYKIHH, K KOTOPHIM KpPOMe KOHCTPYKTHB-
HBIX HpegbABNAIOICA TPeGOBAHMA TEINIOM3OJIAIMM,
M KOHTPOJIMPYETCA NMpH X H3TOTOBIICHHH) .

2.3(2.3). Hna GeroHHBIX M XKeNC30GETOHHBIX KOH-
CTPYKUHH, MpeAHa3HAYeHHbIX 1A paboThl B YCJIOBHAX
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Tabnuua 11

Homep |Kmace GeToHa Hexoppbie marepranst HauGonsum#t | Cpepissa nnor-
CoCTaBa |no NpenensHo xnacc 6eToHa | HocTb GeToHa
Getona nouycrymott BDKy1lee OTBCpAHTEND TOHKOMOoNoTax noSaBKa 3ANONTHU TENH 1O MPOUHOCTH | ECTECTBeHHOM
TeMIepaType Ha cxaTHe BIIOKHOCTH,
OpHMEHEeHHA Kr/m?
OGs1unsiit GeTon
1 - TopTnannuemMeHt, GulcTpoTBep- |He npumeHserca He nmpumenserca T'paHuTOBEle, RONOMHTOBhIE, BS5O 2200-2500
Belolpl MOpTNaHUEMEHT, liUa- IMOTHbIE H3BECTHAKOBLIE, CHE-
KOMOPTNAHIUEMERT HHTOBbIE, MMOTHEIE NIECKH
¥apocroitkuit Geron
2 3 To xe To xe To xe AHOe3nuToBRle, (a3anbTOBbIE, B40 2400
nua6a3oBkle, SMOPHTOBLIE
3 3 ” » » W3 BOMeHHBIX OTBAIBHEIX LLa- B40 2400
KOB
4 9 » » U3 30nK yHOCA ATTIONOPHTOBRIE. BLS 1800
H3 Gos rmuHAHOIO KMpNHMYa B1S 1900
5 8 » ” W3 nuToro uvaka, 307b yHoca, | U3 LUU1aKOB METAINyPrUdecKuX B1S 2000
6o rmMHAHOr0 KHpIHMYa NOPHCThIX (UUTaKoBas MeM3a)
6 7 ” ” HlamoTHad, U3 3056 YHOCA, Goft | AHOE3UTOBLle, Ga3anLTOBhIC, B40 2400
IMHHAHOTO KHPIHYa, M3 OTBANL- | AMaba3oBhic, AMOPHTOBEIE
HOTO H IPaHY/IMPOBAHHOTO [0-
MeHHOrO 1lnaKa
7 7 " ” To xe U3 JOMEHHBLIX OTBANBHBIX LLIa~ B40 2400
KOB
8 8 » » U3 oTBansHOTO H TpaHynHpo- | U3 LUNaKoB TOIDIMBHBIX, Tydo- B15 1800
BAaHHOTO AOMEHHOro LInaxa, | Bee
6oA I'MHAHOTO KHPIHMYa, 30NIBI
yHOCa
9 9 ” ” U3 Gos IIHHAHOIO KHPIMYA U3 6ost MIMHSHOTO KMpPIHYa B15 1900
10 11 TopTnaumemenT, 6uicrporBep-| To e, X 30/1bI yHOCA IlaMoTHEIE KYCKOBHe # M3 B35 2000
AeolmMi DopTAaHAUeMeHT Goxn usnenui
11 12 To Xe » IlamoTHas To xe B35 2000




9T

LT

Ilpodonxenue rabn. 11

HoMep Krm£ GeroHa Hcxonuute maTepuanst HauGombiumit | Cpemuas mior-
COCT8BA |no MpemeNnsHO Kiacc GeToHa | HocTs GeToHa
GeroHa | momycTuMoit BAXYLIce OTBEepPIUTENH TOHKOMonoras no6apka JANOMHHTETH MO MPOYHOCTH | €CTECTBeHHOM
TeMneparype Ha C)KaTHe BNAKHOCTH,
npHMeHeHHS xr/m?
Kapocroiixuit Geron
12 8 Knoxoe crexio Camopacchinaoipecs LUUTAKK H3 umakos c¢eppomapranus, { U3 wmnaxos deppomapratua, B20 2100
CHIIMKOMapraHta CH/BKOMApraHua
13 6 To xe Kpemuedropucrsilt Hatpuft, Hedeo- | llamoTHan AugieauroBile,  GasanmsToBRIe, B20 2500
NMHHOBBIt UDIAM, CaMOPACCEINAL0- mia6a3obhle
LIAecs UUIAKH
14 10 " KpemuedropHcThift HaTpait IfamoTHas, M3 xaTaym3aropa | HlaMOTHRe KyCKOBhe K u3 B20 2100
HM-2201 oTpaGoTaHHOTO Gos magermt
15 11 » Hedenunopsiit mmamM, caMmopacchr- | llamomias #u3 Kartamsaropa | M3 cMecH maMOTHEIX Kycko- B20 2300
MAKLHMeCT LITaKH HM-2201 oTpaboTarHOTO BRX wm u3 Gom w3pemit M
KapGopyHna
16 13 » KpemuedropucThiit HaTphit Marxeautopas DamMoTHBe KycKOBHIe H H3 Gof B1S 2100
H3pemMit
17 12 hid HedennHoBhI# unaM, camopacchl- | lllamMoTHas, u3 kartanuaatopa | To xe B1S 2100
MaloWHecs UU1aKH HM-2201 orpaboTanHoro
18 13 " To e MarneauTtoBas ” B1S 2100
19 13 T'mtHO3eMHCTBIA eMeHT He mpumensiercs He nmpumensterca » B30 2100
20 12 To xe To xe To xe Ha nepenensioro ¢eppoxpoma B30 2800
21 14 " ” » My/UTHTOKOPYHROBBEI® KYCKO- B35 2800
Bhle 1 H3 Sos Hamenuit
22 6 IToprnanmuemeHT » IlamoTHas, 3 Gos rauHAHOTO | BemyueHHbIlt NepnuUT BS 1100
KMpNHYa, 300 yHOca, M3
OTBAJIBHOI'O K IpaHyNHpOBAHHO-
FO JOMEHHOIO LUIAKa, KATAJH-
satopa MM-2201 otpa6oTaHHoro
23 11 ” » IlamoTHasa, u3 KaTaym3aTopa | KepaManToBble ¢ HachiMHof B1S 1500-1700
HMM-2201 orpaboTaHHOTO W10THOCTHIO 550-650 xr/M®
24 10 » » To xe KepamanroBnie ¢ Hachumioit| BS-B10 1100-1400
motHoerso 350—500 xr/m?
25 10 » » IamomHas, u3 Goa rmuHaHoro | U3 cMecH xepamauta M BCmy- B3,5 1000
KHpIa, M3 307161 yHOCA, Ke- | YeHHOTO BEPMHKYJIHTA
PaM3NTOBAdA, AITIONOpHTOBAS,
H3 BYNIKAHHYECKOTO Nema
26 10 » ” To xe BenyveHHEI BEpMHKYIMT B2,5 1100
27 8 Kunxoe crexno KpemuedTopucTlit HaTpHit llamoTHan, u3 Kartamu3atopa (M3 cmecu kepam3nTa M BCMY- B10 1000
HM-2201 otpaboTanHoro 4eHHOT'O BEPMHKYIIHTA
28 8 To xe To xe To xe BenydeHHEI# BEPMHKYIHT B3, 1100
29 8 » » » Kepam3uToBhle C HachinHoft B1S 1500-1700
IDIOTHOCTHI0 550—650 xr/M°
30 8 " ” ” Kepam3uTophle ¢ Hachimioft| BS-B10 1100-1400
mioTHOCTH® 350500 xr/M?
31 8 » ” " H3 IcMecH 30JIBHOTO T'PaBHE H B3,S 900
BCHYYEHHOTO MeprMTa
32 8 » » » BcenyueHHnI nepmaT B3,5-B5 900-1100
33 11 T'MHO3eMHMCTBIN LIeMEeHT He mpuMeHAeTcA He npumengerca BenydeHHRI! BepMUKYIHT B2,5 1100
34 11 To xe To xe To xe M3 cmecnm KepaMsuTa M Bemy- B3,5 1000
YeHHOI'0 BEPMHKYIHTa
35 11 » » » KepamauroBble BS 1000
36 i1 " » » H3 cMmecH 301M5HOTO IpaBHA H BS 1100
BCIY4eHHOTro NepITHTa
37 11 » ” » BemyyueHHRIH DepIKT BS 1000

ITpumeuanue. Jng GeToHOB C OTBEPAUTENEM ¥3 KpeMHedTOPHCTOrO HATPHA KiaccoB 8—14 1o mpeAensHo KomyCTHMOl TeMnepaType NMPHMEHREHHA He KOMYCKAETCA BO3AeHCTBHE Mapa M BOME!

Ge3 npenBapuTENEHOTO Harpesa Ao 800 ° C, xnacca 6 — 1o NpefembHO AOMYCTUMON TeMMepaType NPHMEHEHN NOABEPraTh BOIXEHCTRINO TIapa He Crenyer.




CHCTEMATHYECKOr0 BO3HCHCTBUSA NMOBBIIIEHHBIX ¥ BbICO-
KHX TEMIOepaTyp, peaycMaTpUBalOT GETOHBI:
a) KJIaccoB M0 MPOYHOCTH Ha CXKATHE:
o6prunbiiit GeToH (coctaBa N° 1 mo T1abm. 11) — mo
CHH#II 2.03.01-84 go B50 Bxti04.;
KapocToiikuit 6eTon (cocrasBos mo Tabn. 11):
N° 2,3, 6, 7 - B3,5; B5; B7,5; B10; B12,5; B15;
B20; B25; B30; B35; B40;

N° 10, 11, 21 - B3,5; B5; B7,5; B10; B12,5; B1S5;
B20; B25; B30; B35;

N° 19, 20— B2,5; B3,5; BS5; B7.,5; B10; Bl125;
B15; B20; B25; B30;

N° 12, 13, 14, 15— B2; B2;5; BS; B75; BIO;
B12,5; B15; B20;

N 4,5,8,9, 16, 17, 18, 23, 29 — B2; B2,5; B3,5;
BS; B7,5; B10; B12,5; B1S5;

N° 24,27, 30 — B2; B2,5; B3,5; BS; B7,5; B10;

N° 22, 24, 30, 32, 35, 36, 37 — Bl; Bl,5; B2;
B2,5; B3,5; BS;

N° 25, 28, 31, 32, 34 — B1; B1,5; B2; B2,5; B3,S;

N° 26, 33 — B1; B1,5; B2; B2,5;

6) o6bIuHbIit GETOH KJIaCCOB HO MPOYHOCTH Ha oce-
Boe pactsbxenue: (cocrapa N° 1 mo T1a6n. 11) — B,0,8;
B:1,2; B;1,6; Bs2; B24;

B) XapoCTOiKHi GETOH MapoK MO TepMHUECKOMH
CTOMKOCTH B BOAHGLIX TemiocmeHax (cocraBoB N° 2—
21, 23 ¥ 29 no 1a6n. 11) — T,5; T,10; T,15,T,25;

B BO3OyLUHbIX TelwurocmeHax (coctaBoB N° 22, 24,
27,30,32,35 — 37 no 1abn. 11) — T, 10; T.15; T,20,
T,25.

Ins GeToHa OPYrHX COCTaBOB MapKa IO TepMHuec-
KOif CTOHKOCTH B BOIHBIX H BO3RYLIHbIX TEMIOCMEHaX
He HOpMUDYETCA;

r) MapoK IO BOJOHENPOHHIIAEMOCTH :

obprunplii GeToH (cocraBa N° 1) M xapoctoiikuii
Geton (cocraBoB N° 2 — 21, 23 u 29 no 1a6n. 11) —
W2;W4; W6; W8,

s GeToHa ApYrMX COCTaBOB MapKa IO BOAOHENpO-
HHIIaéMOCTH He HODMMpPYeTCH;

I) MapoK MO MOPO30CTORKOCTH:

obbranblit GeroH (cocraBa N° 1) M kapoCTOHKHi
6eton (cocraBoB N° 2 — 21, 23, 29 mo tabn. 11) —
F15;F25, F35, F50, F75.

IIns GeroHa ApPYTHX COCTaBOB MapKa IO MOpO30-
CTOHKOCTH He HOpMMpYyeTcH.

) XKapocToiKHi GeTOH MapoK MO CpedHeid IIoT-
HOCTH cocTaBoB (Mo tabn. 11):

N° 4.8 — D1800;

N° 23,29 — D1700, D1600, D1500;

N° 24, 30 — D1400, D1300, D1200;

N° 22, 24, 26, 28, 30, 32, 33,36 — D1100;

Ne 25,27, 32, 34, 35,37 — D1000;

N° 31, 32 — D900.

Hnsi GeroHa ApYrHX COCTaBOB Mapka MO cpefHeil
IUIOTHOCTH He HOPMHPYETCH.

2.4. Bo3pacr GeroHa, OTBEYalOUMH €ro Kiaccy H
MapKe , Ha3HayaeTCs NpH NPOEKTHPOBAHWHM HCXOHA M3
PeaTbHBIX CPOKOB (haKTHIECKOro 3arpy>keHHsl MPOEKT-
HBIMH Harpy3KaMH M HarpeBa KOHCTPYKUMH, CIOCO-
GOB UX BO3BEHEHHA K yCIOBHil TBepAeHHA. [Ipu oTCyT-
CTBHH 3THX HaHHBIX KiacC GeTOHa YyCTaHaBIMBAaeTCs
B Bo3pacTe 28 CyT.

3HayeHHe OTIYCKHOl NPOYHOCTH GETOHa B 3TEMEH-
Tax COOpHBIX KOHCTPYKHMH, BBINOTHEHHBIX M3 OOBIYHO-

28

T0  TsoKenoro  OeToHa,  yCTaHaBNMBaeTcs IO
T'OCT 13015.0-83 ® xapocToiixoro 6eToHa — mo
FOCT 23521-79.

Ilnsa xee306eTOHHBIX Koncrgyxm{ﬁ U3 oObluHOro
T/DKeNnoro GeroHa, paboTaloMX B YCIOBHAX BO3EHCT-
BMA NOBBILICHHBIX TEMIIEpaTyp, Kiacc 6eToHa mo mpov-
HOCTH Ha CXaTHe PeKOMEHAYETCH NPHHEMATh:

1A KeNe306eTOHHBIX 3JIEMEHTOB, PacCYATHIBAEMBIX
Ha BO3[EHCTBHE MHOTOKPAaTHO HOBTOPAIONICHCA Har-
PY3KH, — He HHXe B135;

IUIA Xele300eTOHHBIX CKAaThIX CTEPXHEBBIX JIe-
MEHTOB M3 TsDkeyioro GeToHa — He Hmxke B1S5; 1O Xe,
VI CHJIBHO HArpyXeHHBIX CKATBIX CTepXKHEBBIX JiTe-
MEHTOB (HanpuMep, M)A KOJOHH, BOCHPHHHMAIOIAX
3HaUMTeNIbHble KPaHOBBIE HAarpy3KH, H JUI KOJOHH
HIDKHMX 3TaXKei MHOTO3TDKHBIX 3[aHMH) — He HHXKe
B25.

Ina xeme306eTOHHBIX KOHCTPYKIMH He MOMYCKa-
eTCsl NpHMeHeHHe oObMHOro Taxenoro GeToHa Kiac-
€a HO MpOYHOCTH Ha CokaTHe mike B7.5.

25(2.4).Insa xene300eTOHHBIX KOHCTPYKIMii H3
sapocroiikoro Gerona, paboTalomMXx B YCJIOBHAX BO3-
IefiCTBUA BBICOKHMX TeMIIEpPaTyp, PEKOMEHIIyeTCA MpH-
HMMaTb Kiacc GeToHa 1o APOYHOCTH Ha CKATHE:

U1 COOPHEIX HECYILIHX 3TIEMEHTOB . . . He HMxe B7,5
IS MOHOTHTHRIX KOHCTPYKUMA:
IpH DOCTORHHOM HarpeBe
(cm.n. 1.11),°C:
ROSOOBKIIIOY. . . ..o v v v n ... He HHXe BS
¢B.500................. B7.5

NPH YASpHBLIX H HCTHPAOIMX Bo3xelicT-
BHAX, a8 Takke NPH IUKIHYECKOM Ha-

rpese, °C:
moS00BKMOY. . ... ... He HExe B7,S
cp.500 ............... B10

Jna npenBapHTENBHO HANPSKEHHBIX XeJIE€30GeTOH-
HbIX KOHCTPYKIMHA H3 OOBIYHOTO H XapocroHkoro Oe-
TOHOB, paboTaloIMX B YCJIOBHAX BO3[EACTBHUA MOBHI-
LUEHHBIX M BBICOKHX TeMIeparyp, kiacc Gerona mo
NMPOYHOCTH HAa CXaTHe JOJDKEH NPHAMMATLCA B 3aBH-
CHMOCTH OT BHa H KJlacca HampATaeMoOi apMaTyphl,
ee AMaMeTpa H HAIMYHMA aHKEPHBIX YCTPOHCTB NO
CHslI 2.03.01-84.

Jina GeTOHHBIX H >KeNe300eTOHHLIX KOHCTPYKIMIA,
paboTaloIKX B YCHOBHAX BO3NEHCTBHA BBICOKHX
TeMIepaTyp:

)apocroiikne Geronsl coctasos N° 2—21, 23 u 29
(o 1aGn. 11) MOMKHBI HMETh MapKy HO TEPMHYECKO#H
CTOHKOCTH B BOIHBIX TEINIOCMEHaX, HE MeHee, NpH

Harpese:

NOCTOAHHOM . . . . ..o v v v v s T,S
UHKIHMYECKOM . « < v v v o e v v e v v n s T, 15
IHKIHYECKOM C PE3KHM OXJIaXKIeHHEM

BOSAYXOM HIMBOTOM . . .......... T, 25

Xapocroiikue GeToHbI cocTaBoB N° 22, 24, 27, 30,
32, 35-37 (mo 1abn. 11) pmomiaibi UMETs MapKy IO
TEPMHYECKOH CTOHKOCTH B BO3AYLOHHIX TEIDIOCMEHax,
He MEHee, NpH Harpese:

nocros#HoM . ... T,10
mMKmadeckoM . . . T,20

IOna xene306eTOHHBIX KOHCTPYKIWH H3 OGbruHOro
(cocraBa N° 1) u xapocroiikoro GeroHa (cocTaBoB
N° 2-21, 23 1 29 mo 1a6n. 11) MapkH O BOXOHENpPO-
HHIREMOCTH [OIDKHBI GBITH, HE MEHEe:



ona ¢byHoameHTOB, 60poBOB H OPYTHX COOpYXe-
HHMH#i, HaxOMALUMXCA oM 3emielt HHXe YPOBHA
TPYHTOBBIX BOM & & « ¢ o v o o o s n o s o v o non- W4
[NA TEIWNOBBIX arperaToB ¥ OPYTHX COOpYXeHufl,
HaxoAAUMXCA Hall 3eMed M IoABepralonmxcs
. aTMOCEPHEIM OCATIKAM . -+ « ¢ o o o s o v o o o - w8

Ina GeTOHHBIX M XKeNne300eTOHHBIX KOHCTPYKIMH,
paboTaiollX B YCIOBHAX BO3NEHCTBHSA NOBBIUECHHBIX H
BBICOKHX TeMIIEpaTyp, KOTOpble B NIEPHO/ CTPOUTENBCT-
Ba WM NP OCTZHOBKE TEIUIOBOIO arperaTa MoryT Hofl-
BEPrarhCsi 3MM30JHYECKOMY BO3IEHCIBHMIO  TeMIepa-
Typst moke 0 °C B YCTIOBHAX BO3AYILHO-BIXHOCTHOTO
cocroanua, obbiunbiit GeToH (coctaBa N° 1) u xapo-
croitkuit 6eton (coctaBos N° 2, 3, 6, 7, 13, 20 n 21
nmo Tabn. 11) AOMKHBI MMETh MapKy MO MOpPO30CTOM-
KoctH cornmacHo CHulII 2.03.01-84;

TpeGoBanus K KOHCTPYKUMAM K H3EIUAM U3 XKapo-
CTOHKOro GeTOHa, NMpedHa3HaYeHHbIM OJIA IKCIUTYyaTa-
MM B YCNOBHAX BO3[EHCTBHA arpecCHBHOH Cpembl H
BbICOKOJi TeMINepaTypbl, HOJIXKHBI YCTaHABJIHBAThCA B
coorBercTBHH ¢ TpeGoBanmamu CHHUII 1I-28-73 B 3apu-
CHMOCTH OT CTENEHH arpecCHBHOCTH CpENIbI H YCIIOBHii
3KCIUTyaTalyH.

B KOHCTpYKIMAX M M3MeNUAX, NpeAHA3HAYEHHBIX
ans paGoThl B YCIOBUAX BO3NEHCTBUA BBHICOKOH TEMIIE-
PaTyphl K arpecCHBHOM Cpeqbl, JMOJDKEH NMPHMEHATHCA
KapocToiKHit 6eToH, HanbGonee CTONKMI B arpecCHBHOM
cpene:

HEATPAJIBHOR M ILEIOUHOM ra30BOR — JKapOCTOMKHI
GeToOH Ha nOpmIAHAUEMEHTe W LDIAKONOpTHaHMe-
MeHTe;

KHCJIOH ra3oBodi M B paciulaBaX LIEJIOYHBIX MeTan-
JIOB — 2POCTOHKHI OLTOH HAXKUIKOM CTEKIIE;

yrnepoanoit ¥ ¢ochoproil rasoBol — KapoCTOHKHiA
6eTOH Ha BBICOKOIMMHO3EMMCTOM H TJIHHO3¢MHCTOM
HeMeHTax M (ochaTHRIX CBA3KAX; Ha aMIOMOCHIHMKAT-
HBIX 3alOJIHHTENIAX C COINEP)KAHHEM B HHX OKMCH Xe-
nesa Fe, O3 ne Gonee 1,5 % (cm. m. 1.12);

BOJIOPOJHOM ra3oBOH — XapocCToikui GETOH Ha BbI-
COKOI/IMHO3EMHCTOM HEMEHTE C 3alOJNHMTENIAMH, CO-
HOepXalMMH OKHMCh amomuuua Al,O; He Gonee 7%
(eMm. 1. 1.12).

Ins xoHCTpyKimit, paGoTaloumx B yCIOBHAX BO3-
JeHACTBHA MOBBILICHHBIX TEMIEPATyp H HOIEPeMEHHOTO
YBIOKHEHHS, PEKOMEHAYETCA NIPUMEHATH OObIyHbIH Ge-
TOH KJIacca MO NMPOYHOCTH Ha CkatHe He MeHee B7,5 u
MapKH TO BOJOHENPOHMUAEMOCTH He MeHee W6 mnpu
narpese 1o 120 °C Bxmou. u He Menee W8 1ipu HarpeBe
ceime 120 °C.

2.6(2.5). Npu HepaBHOMepHOM HarpeBe GeroHa Mo
BBICOTE CEYECHMA 3JIEMEHTOB KOHCTPYKIMH, B KOTOPBIX
HaNpPsDKEHUSA CKaTHA B GETOHE OT cOOCTBEHHOrO Beca U

-Harpy3ku coctasnsmior Ao 0,1 MIla Bkmou., a TaiKe
3NIEMEHTOB KOHCTPYKIMii, B KOTOPbIX YCHIMS BO3HM-
‘KAIOT TONBKO OT BO3OEHCTBHA TeMIEpaTyph!, Npe-
[eNLHO IOMYCTHMasA TeMnepaTypa NpuMeHeHHs 6eToHa
ycranasymuBaerca no T'OCT 20910-82.

Ilpu HepaBHOMEPHOM H PaBHOMEPHOM Harpese MO
BBICOTE CEYeHMs 3NIEMEHTOB KOHCTPYKIMi, B KOTOPBIX
HAaNpPsDKEHMsl CKaTHA B XKapocTroiikoM GeToHe or cobCT-
BEHHOTO Beca M Harpy3ku cocrasjistior Gonee 0,1 Mlla,
HpefeNibHO JOMyCTMMAas TeMIiepaTypa NpHMeHeHHs Oe-
TOHA YCTaHABIMBACTCA PACYETOM.

IIpn Bo3aeiicTBHM TeMIepaTyp, MPeBBILLIAIOLMX YKa-
sannble B OCT 2091082, Heo6Gx0mAMO NpelyCcMaTpH-
BaTh YCTPOHCTBO 3aIMTHLIX cnoed. (pyTepoBoK) .

2.7.Ana 3aMOHONHYHMBAHHUSA CTHIKOB 3JIEMEHTOB
COOpHBIX KeNe306eTOHHbIX KOHCTPYKIMI MPOEKTHYIO
Mapky GeToHa crieflyeT yCTaHABIMBaThb B 3aBMCHMOCTH
OT yCIIOBHH pabGoTbl COEIMHAEMBIX 3JIEMEHTOB, HO MpH-
HHMAaTb He HHXe B7,5.

2.8. N9 3aMOHOJIMYMBAHHSA CTHIKOB 3NIEMEHTOB
c6OpHbIX KOHCTPYKIHi, KOTOpbIE B NPOLIECCe IKCILTya-
TAlMK WJIK MOHT2Xa Ha HapY>KHOM BO3/yX€ MOTYT IoOfi-
Beprarbci BO3[CHCTBHIO OTPHIATENBHLIX TeMIepaTyp,
ClenyeT NpUMeHATh GEeTOHB! NMPOEKTHBHIX MAapoK Ho
MOPO30CTOHKOCTH M BOROHCIPOHHIIAEMOCTH HE HHXKe
TIPHHATBIX IS CTBIKYEMBIX 3JIEMEHTOB - ’

HOPMATHBHBIE H PACYETHBIE
XAPAKTEPHCTHKH BETOHA

2.9. HopMaTHBHBIMH CONpPOTHBJIEHMAMH GeTOHa sB-
JIAIOTCA: COMPOTHBIIEHHE OCEBOMY CXaTHMI0 (NMpH3MEH-
Has MpOYHOCTb) Rpy, M CONPOTHBIICHHE OCEBOMY PacTA-
enuio Ry .

PacueTHble compoTuBneHMa GeTOHa AiIA MpENENBHBIX
COCTOsIHHII NMEepBOi M BTOPOH IPYNN ONPENENAITCS 1Iy-
TeM [eJIeHHA HOPMAaTHBHBIX CONPOTHBJICHMH Ha COOT-
BeTcTBYIOIME K03hdHIMEHTH HANEHKHOCTH Mo GeToHy
IIpH CXATHH 7p, WIH NPH PaCTHKEHMH 7p,, MpHHHMAE-
MbI€ J1 OCHOBHbIX BUJIOB GeToHa mo 1abn. 12.

HopmatusHbie conporuBnennsa GeroHa Rp, B 3aBH-
CHMOCTH OT KJacca GeTOHa MO NMPOYHOCTH Ha CKaTHe
Xanbl B Tabn. 13.

Ta6nuna 12

Koadpdmmenrnt HapexHocTa no GeTony
OpH CKATHH 7, M PACTSOKEHHH ¥ p,
AN pacyeTa KOHCTPYKIMH
MO NpeASNHEIM COCTOSHHAM

Bap GeroHa
nepsofl rpynnLl
BTOpOH
Y ¢ TIPM Ha3HAYEHHH TpyTLI
xnacca GeTona The B Tht
o OpOYHOCTH
Tbe
Ha CXKaTHe | Ha pacT-
JKEHHE
OGemHpilt  TKe- | 1,3 1,5 1,3 1,0
neili M xapocTofi-
Kull, TOKenblt H
nerxuit GeToHE

HopMamiBHEIE CONPOTHBIICHHA GeTOHA pacTKEHHIO
B CHYy4asX, KOI/Ia NPOYHOCTb GeToHa Ha pacTsbkeHHe He
KOHTPOJIMPYeTCA, NPHHHMAIOTCA B 3aBHCHMOCTH OT
Knacca OeToHa mno INPOYHOCTH Ha CXaTue COrJlaCHO
Tabn. 13.

IIpn koHTpOne Knacca obpiYHOrO TrKeNoro GeToHa
IO NPOYHOCTH HAa OCEBOE PAacTsDKEHHE HOPMAaTHBHbIC
conpoTupfiennss GeToHa OCEBOMY pacTsDKEHHIO Rp;p
INPHHHMAITICA PaBHBIMH €ro FapaHTHPOBaHHOH IIpOY-
HocTH (KJIacCy) Ha OCEBOE pacTsHKeHHe.
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Ta6auna 13

Bup compotuB- | Homepa coc- HopmatuBHEie conpotusnesus Ry, Ry,,, pacieribie CONPOTHBNEHNA GeTOHA UIA DPEMEnBHEIX
JeHus TaBoOB GeToHa COCTOAHMI BTOPOii Fpy bt Ry, oo U Ry, ¢opn MIIa, nipH 101acCe GeTOHA 1O MPOTHOCTH Ha CaTHE
1o Tabn. 11 ’ 4
B2 | B2,5 |B3,5| BS |B7,5 | B10|B12,5| B15 | B20 | B25 | B30 | B35 | B40 { B45 | BSO
Cxatwe ocesoe| 1-3,6,7,10~ [ | [ 2,735 |55 ] 75795 |11,0 15,0} 18,5]22,0]25,5 29,0 |32,0 |36,0
(npusmennas | 15,19-21 27,5 |35,7|56,1 | 76,51 96,9 | 112 | 153 | 189 | 224 | 260 | 296 | 326 | 367
OPOYHOCTB)
Rpp v Rp ser
4, 5, 8, 9, |16]19|27]|35]55]|75] 95 |11,0]15,0]185/}22,0]255]29,0
16-18, 23,24, | —| — |— |— | — | —| — | — |—| —| — | —}—1} - | —
29,30 16,8} 1944275 |35,7{56,1 | 765|969 | 112 | 153 | 189 | 224 | 260 | 296
Pactaxenue oce{ 1-3,6,7,10- | | _ |0,39]055(0,70 0,85} 1,00|1,15}140{1,60]1,80(195]210]220 (2,30
;oe Rppy W 15,19-21 4,00 561|714 (867|102 ]11,7}14,3]16,3]|18,4]19,9] 21,4 |22,4 |23,5
bt,ser
4,5,8,9,16— {0,121 0,29 10,39 } 0,55 { 0,70 | 0,85 | 1,00 { 1,15 11,40 1,601 1,80|1,952,10{ _ | _
;g, 23,24,29, [ 122]2,96 [4,00|5.61 (7,14 |8,67| 102 |11,7|14,3]| 16,3184 19,9} 21,4

[TpuMevwanue.Han yeproit ykaszaus! 3Hauenns 8 MIla, nox yeptoit — B Krc/ cm?.

2.10. IIpu pacyete 37IeMEHTOB KOHCTpyKIMii Ge3 yuve-
Ta BO3[eHCTBHS TeMNepaTyphl pacueTHble CONPOTHEIIe-
HHUs1 GETOHA JUTA MpefeNIbHbIX COCTOSHHI NMEPBOH IpyI:
mel Rp ¥ Rp; cHMXatoTCA (WM NOBBILIAIOTCA) MyTeM
YMHOXEHHA Ha K03 ¢HuImMeHTbI ycoBHit pabote Ge-
TOHAa 7p;, YUMTRIBaIUME OCOOEHHOCTH cBo¥icTB GeTo-
HOB, [UIMTENBHOCTb HEHCTBHA HArpy3KM M ee MHOTO-
KpaTHy10 TOBTOPAEMOCTb, YCJIIOBMA M CTafuio paGoTsi
KOHCTPYKIMH, cocob ee M3rOoTOBJIEHHs, pa3Mepshl ce-
YeHMi U T. 1.

Pacuetnble compoTuBieHMA GETOHA [WIIA NMpeOeNbHbIX
COCTOsAHMA BTOpO# Tpynmbl Rp ser M Rpr ser BBORAT
B pacyer ¢ Ko3bduimeHTOM ycnoBui pa6orel GeToHa
Yp; = 1, 33 HCKIIIOYEHHEM CJIy4yaeB, yKa3aHHbIX B
m. 4.7u49.

3HaueHUsT PpaCYETHBIX COMPOTHBIIEHMA OCHOBHBIX
BUIOB GETOHOB B 3aBUCHMOCTH OT Kiacca GeToHa 1o
IPOYHOCTH Ha CXarTHe MNpUBENEHbI: [UIA MpedesbHbIX

COCTOAHMIA TepBoil rpynmbl — B Tabn. 14 u wid mpe-
AeNbHBIX COCTOAHMII BTOpOii rpynms1 — B Tabm. 13,8
3aBHCHMOCTH OT KJjacca oGpIyHOro GeToHa mo mpod-
HOCTH Ha pacTspkenue — B 1aGn. 14 CHull 2.03.01-84.

PacyeTnbie conmpoTHBIECHNA GeroHa UIA MpefesibHbIX
COCTOSIHHI TepBOH H BTOPOH rpymibl, MpHBeAeHHbIE B
Tabn. 14 u 13 u B 1a6n. 14 CHuII 2.03.01-84, B coor-
BETCTBYIOHMX CIIyYasaX ciefyeT YMHOXaTh Ha K03¢ddu-
IMEHTHl ycnoBHii paGotbl GetoHa coryacHo Tabn. 15.

TIpu pacyere 51€MeHTOB KOHCTPYKIMii Ha BO3[IEHCT-
BHME TEMIIEpAaTypbl pacyeTHble CONPOTHBIICHMA OeToHa
Rp u Rp ser HEODXOAUMO NONONIHMTENBHO YMHOXATH
Ha xo3¢dmmenT ycrosuii pabotbl GeToHa NpH CKATHH
Yps» @ pacueTHble conpoTHBneHusa Geroma Rp, M
Rpt ser — Ha Kxo3dpoumpeHt ycrnosuii paGorsl GeroHa
HpH PacTsKEHMH 7, COIJIacHO Ta6u. 16, yuuTeiBaloUge
BIMsIHHE TeMIEepaTyphbl H [UMTENbHOCTD €€ NEACTBUA Ha
U3MEHEHHE MPOYHOCTHBIX CBOMCTB 6eToHa.

Ta6bnuuya 14

Bun compo- Homepa PacuerHble conpoTuBnenus 6etoda Ry 4 Ry, s npefe/IbHbIX COCTOAHMIA NepBOM IpyTIMEL
THBJICHHUA COCTaBoB TIpH KJacce Ge'roHa 1o ITPOYHOCTH Ha CXKXaTHe
GeToHa o
T26n. 11 B2 | B2,5 B3,5 | B5 |B7,5|B10|B12,5|B15 | B20 | B25 | B30 | B35 | B40 | B45 | B5O
Cxame ocesoe 1-3,6,7,10- | _ | |21 [280(45 |60/ 75 |85 |11,5{14,5]17,0{ 19,5 22,0]25,0]|275
(upuamermas | 15, 19-21 21,4 128,6 459 |61,2] 76,5 (86,7 [ 117 | 148 | 173 | 199 | 224 | 255 | 280
ApOYHOCTE) Ry
4, 5, 8, 9,|1,25| 15 {21 |28 |45 (60| 75 |85 [115]|145(170]195]220( | _
;8—313-23’24' 12,8 153 [21.4 | 28,6 | 45,9 (61,2} 76,5 |86.7 | 117 | 148 | 173 | 199 | 224
PacTsDKeHHe 1-3, 6, 7, _ | _ |026]037}048]057] 066 |0,75 {090 1,05 |1,20] 1,30 1,40 | 1,45 | 1,55
oceBoe Ry, 10-15, 19-21 2,65 13,77 14,89 | 5,811 6,73 {7.65 |9,18 | 10,7 [ 12,2 13,3 | 14,3 | 14,8 | 15,8
4,5,8,9,16- | 0,08 [ 020|026 [037048 | 057|066 |0,74 |080| 090 1,0 [1,10(1,20| | _
;3» 23,24,29, {082 2,04 |2,65 (3,77 |4,89 | 581|673 |7.55 [8,16 9,18 | 102 | 11,2 | 12,2

Mpumeuanwus: 1. Hap ueproit ykasans aHayenus B Mila, nop gepro#t — B krc/em®.
2. Bemmauiel Ry u Rp, B HeOGXOMMMBIX CIy4asX [OJDKHEI YMHOXATHCA Ha KO3G@HUuMEHTH! ycnosuit paGoThl GeToHa COImMacHo

Tabn. 15 u 16.
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Taonuua 15

KoaddunueHt ycnonnit
daxTophl, 06ycnopnuBanLMe BBedeHHe KoadduimeHTa ycnobpuit paboThl paboTel GeToHa
ycnoBHoe YHCIIOBOE
o6o3HaveHHe 3Ha%eHHe
1. MHOrokpatHO HOBTOPAKIUARCA Harpy3Ka:
nIpA HOpMansHoHi TeMIlepaType b, CM. 1abx. 22
npu Harpese cuime 40 °C Thit Cm. Tabn. 23

2. JmuTenbHOCTD HefCTBHA HaTPY3KH :
a) OpH y4eTe HOOCTOAHHRIX, MUIMTENbHbIX M KPaTKOBPeMEHHLIX Harpy3oK, Kpome Harpy-
30K HeOpOMOJDKHTENEHOTO HEHCTBAA (HAaUpHMep, KPaHOBhIe Harpy3KH, Harpy3Kd OT
TPaHCHOPTHBIX CPEACTB; BETPOBBIE HArpy3KW; HAarpy3KH, BO3HHKAaOUMe [IPH H3roTOBIIe-
HHMM, TPaHCHOPTHPOBAHMM, BO3BeleHMHM M T. I.), 8 TaKxe IIPH yyeTe ocoOBIX Harpy3okK,
BBI3B2HHEIX BedopMalMAMH NMpPOCaZOYHEIX, HabyXalolHX, BeYHOMEP3NLIX B APYTHX IPYH-
TOB [NA OGLIYHOIO THXKENOTO H KapOCTOMKOIOo TMKEJIOro U Jlerkoro GeToHOB €CTeCTBeH-
HOTO TBepeHHS X MOABePTHYTHIX TeIIOBOH 06paGoTke:
B YCIIOBHSIX 3KCIUTyaTanM¥ KOHCTPYKilai#, GnaronpuaTHLIX AL HRPACTAHMA POYHOCTH Tha 1,00
GeroHa (TBepheHHe NOA BONOH, BO BIKHOM TPYHTE) WM HPH BIKHOCTH BO3AYXa
OKpyxaponie#l cpefsl Beaue 75 %)

B OCTaJILHBIX CITy4YasX 0,90
6) mpu yuere B pacCMaTpHBaeMOM COYETAHMH KPATKOBPeMEHHBIX (HEMpOMAOJDKHTEIILHOIO 1,10
DeficTBuA) unH ocobbIX HAarpy3ok®, ykajaHHRIX B 0o3. 2a [UIA BCeX BHAOB OeroHoB
3. BeroHnpoBaHHE B BEPTHKAIEHOM IOJIOXKeHWM NpH BhIcOTe cosf GetoHMpoBaHHA Gomee 1,5 M Tps 0,85
4. BimisHue OBYXOCHOTO CJOXHOIO HampAKEHHOro COCTOSHMA ,,CoKaTHe—pacTiXeHHe ' Ha mpod- Tha Cm.m 4.8
HocTs GeToHa
5. BeroEMpoBaHHEe MOHOMHTHBIX GETOHHBIX CTONGOB K XKene306eTOHHBIX KONOHH ¢ HauGobumm Ths 0,85
pa3mepoM cedeHud MeHee 30 cm
6. BeroHHEIE KOHCTPY KUMH Ybe 0,90
7. HopmaTHBHbIe H pacueTHhie CONPOTHBIIEHHA PACTIOKEHHIO 6eTOHA Ha MTHHO3EMHCTOM L EMEHTe Thso 0,70
8. Crhixu cGOpHBIX S/IEMEHTOB NPH TONUMHE LIBa MeHee 1/5 HauMeHBINEro pa3sMepa CeueHHA Ybaa 1,15

371eMeHTa M MeHee 10 cM.

9. BoageficTBHe noBLINICHHOM M BRICOKOH TeMneparyp:

HpH CKaTHH bt Cm. Ta6n1. 16
TIpH PACTDKEHN Vet

* Ecym npH ydere ocoGRIX Harpy30K BBOAMTCA HOTOMHHTENLHLI Ko3bdHmHeHT ycoBHit paGoThl COINAacHO yKa3aHMAM COOTBETCT-
BYOIMX HOPMATHBHMIX JOKYMEHTOB (Hampumep, MpH yueTe CelicMMYECKHX Harpy3oK), Ko3p@HipieHT v,, NMpHHUMAeTcA PaBHBIM
eJIHHANE.

Mpumenannsa: 1. Kosbpdumpent ycnopuit paGorst 6erona no no3. 1, 2, 6 1 9 nomiib! yWHTHIBATHCA NPH ONPEHESIEHHH pacieT-
HEIX conpoTunnennit GeroHa Ry, 1 Ry, mo no3. 4 — npu onpefienenv Ry, o, @ IO OCTANBHLM NOIUIMAM — TONBKO NPH ONpeAeeHHH
Ry !
2. ins KOHCTPYKUMfH, HaXOAALUMXCA O MeHCTBHEM MHOTOKPaTHO NOBTOPMIOWIEHCA HATPY3KH, KoIDIMUMEHTH V), , Vps H Ty
YUHTHBAIOTCA NIPH pacdere No OpodHOCTH, 2 7y, ¥ 7y, , — IPH pacueTe HA BRIHOCIMBOCTS H 10 06pa3oBaHuIO TPEIMH.

3. KoaddmumenTnl ycnopHft paboThl GeToHa BBOAATCA HE3ABUCHMO ApPYT OT [pyTa C TeM, OfHAKo, 9T06H HX HpoH3BefelMe GbUIo He
meHee 0,45.

TaGnuua 16

Homepa Koaddn- Pacuer Ha Harpes Koadduipents ycnoputt paboTsl GeToHA NPY CKATHH Yy, U PACTAKEHMM 7y, ,
COCTaBOB IMeHT koadumment 8, npx Temneparype Gerona, °C
GeroHa mo
Tabn 11 50 70 100 200 300 | S00 700 | 900 { 1000 | 1100
KparxkospeMeHHBI} 1,00 { 085 | 090 0,80 | 0,65 - - - - -
Tpy |DmATennubi 100{ 085 | 090 0,80 | 050 - - - - -
JrMTeNBHbIN C yBJIaX- 1,00 | 0.65 040 | 0,60 - - - - — -
HeHHeM
1,2
KpaTkoBpemeHHBIH 1,00 ] 0,70 § 0,70 | 0,60 | 040 - - - - -
Yy  |HmaTennHEIN 1,001 0,70 | 0,70 | 050 | 020 - - - - -
IR TensHLH C yBIDI- 100 | 050 | 030} 040 - - ~ - - -
HeHHeM

31



IIpodonxerue raba. 16

Homepa Koadpu- Pacuer Ha HarpeB Kosdpumientst ycnopuii paGoTsi GeToHa NPH CXKATHH 7y, M PaCTIDKEHAY 7,y »
COCTaBOB HEHT Ko3(hpuuMeHT §;, TpR TeMmepatype GetoHa, °C
GeroHa mo =
Tabn 11 50 70 100 200 300 500 700 900 { 1000] 1100
KparKoBpeMeHHEIH 1 1,00 | 090 | 080 | 060 | 040 | - - - - -
1,2 P) U TENbHbLT
b | IimTensHELt ¢ yBRaX- 1,00 | 050 020 | 040 - - - - - -
HeHHEM
KparkoBpeMeHHEL 1,00 | 1,00 | 1,00 | 090 | 0,80 - - - - -
vpy |DrorrebHbLi 1,00 | 1,00 { 1.00 § 0,90 | 065 - - - - -
JhmTenbHE} ¢ yBIAX- 1,00 | 0,75 ] 050 | 0,70 - - - - - -
HeHHEM
KpartkoBpemeHHEIH 1,00 | 080 | 0,75 | 0,65 0,50 - - - - -
3 Yy | UmETETbHLIR 1,00 } 080 | 0,75 | 0,60 | 0,35 - - - - -
JINATeNRHEIE C YBIaX- 1,00 | 0,60 | 040 | 050 - - - - - -
HeHAEM
KparkoB peMeHHRI 1,00 | 1,00 | 090 | 0,80 | 0,60 - - - - -
8 H JJTATSITHHBIR
b | IuTenBHBEIA C yBIaX- 1,00 | 060 | 030 | 050 - - - - - -
HeHueM
y KpaTkoBpemeHHbIH 100} 100} 100 | 1,10 | 1,00 f 090 | 0,60 | 0,30 | 0,20 | 0,10
bt | NmurensHsi 1,00 | 1,00 | 1,00 | 1,00 | 0,70 | 0,40 | 0,20 | 0,06 | 0,01 -
4-11.23.24 KpaTrkoBpeMeHHELH 1,00 { 0,85 | 0,80 | 065 | 060 | 0,50 | 0,40 | 0,20 - -
TS Tt T TensHbI} 1,00 | 085 | 0,80 | 0,65 0,40 | 0,20 | 0,06 - - -
8 KparkoBpeMeHHbIH 100 | 1,00 | 1,00 | 090 ) 0,75 | 0,50 | 0,32 | 0,22 | 0,18 | 015
b ¥ [UTHTEJTBHBIH
KparkospeMeHHEI 1,00 { 1,00 | 1,10 | 1,20 | 1,20 | 1,00 | 0,75 | 0,40 | 0,20 -
Tot | OnATemsHbL 1,001 080 | 080 | 055 | 035 | 0,15 | 0,05 | 0,01 - -
12-15, KparkoBpemeHHBIH! 1,00 f 095 | 095 | 080 | 0,70 | 0,55 | 045 | 0,15 - -
17,29, 30 Tt InurentbHbL 1,00 | 0,70 | 0,70 | 0,45 0,25 0,06 - - - -
8 KpaTkoBpeMeHHBIH 100{ 1,10 1,10 | 1,10 | 1,00 | 0,70 | 0,30 | 0,10 | 0,05 -
b M M TeITLHEIL
KparxoBpeMeHHBI 1,00 | 1,00 | 1,00 { 1,00 | 1,00 | 095 085 | 0,65 { 0,50 | 0,35
Vbt JUmTenbHBIH 1,00 090 | 090 | 080 | 050 ]| 0,25 0,07 | 0,02 | 0,01 -
16.18 KparKoB peMeHHBIiH 1,00 | 095 | 095 | 080 | 070 [ 0,55 | 045 | 035 | - -
’ Yt JUATENEHEIR 1,00 080§ 080 | 0,70 | 0,40 | 0,12 | 0,02 - - -
P KparkoBpeMeHHEIH 100| 1,00} 1,10} 1,00 | 1,10 | 1,00 | 0,70 | 0,35 | 0,27 | 0,20
b |n ymrensuniit
KparkoBpeMeHRBIH 1,00 { 090 | 080 | 0,70 | 0,55 | 045 035 | 0,30 | 0,25 0,20
"ot | Imrrensusi 1,00} 090 | 080 | 070 | 050 | 0,25 0,10 | 0,05 | 0,02 -
19. 20. 21 KparkoBpemeHHsLi 1,00| o651 055¢ 050 | 045} 035 | 0,25 | 0,10 - -
i Tt JimrrersHbIit 1,00| o65| 055 | o050} 030 | 0,12 | 0,02 — - -
8 KparkoB peMeHHBI 100| 090 08 | 0,70 | 055 | 0,40 | 0,33 | 030 | 0,27 | 0,20
b H JUTHTENBHEIY

NMpumevanus: 1. Ipu pacdere Ha MIUTeNBHLINA HarpeB HeCYNHMX KOHCTPYKIMil, CPOK CIyMO6bl KOTOPHIX He NpeBHOilaeT 5 JieT,
K03 DHIMENT 7y, CIEAYET YBEIHMTD Ha 15 %, HO OH He [IOJDKeH HPEBLIUATD BENHYHHLI ¥p, HPH pacieTe H2 KPaTKOBPeMEHHEE! HarpeB.

2, linA KOHCTPYKUHH, KOTOpEIe BO BPEMS IKCINYATAAK MOBEPralTCh UHITHYECKOMY HATpeBY, KOMOHUIMEHTH Y5, H B}, CICAYET
CHM3KTS Ha 15 %, Koaduument v, — Ha 20 %.

3. KoadubumueBTH 7vp,, 7y B B VA OPOMEXYTOYHBIX 3HAYCHHH TeMEePaTyp ONpeAesITCA HHTepHonduuei.

4. 3HaueHHA K Ypy TPHHAMAOTCA OpH pactete 1o dopmymam: (75), (100), (105) - (107), (109), (111), (114) -
(118), (136) —(138), (140), (145) - (144), (146), (147), (161)—(1863), (173), (174), (180), (181), (284) — no cpemmeit Temue-
patype Gerona cxarolt 3onn1; (82), (141) — no cpemmeft Temmepatype 6eroHa yqacTkoB cxaroit 3o8Bl; (120) —(127), (153) —-(160),
(186) — mo cpenseit Temmeparype GeTona cxaroit 30HEI peGpa n cecon nonkn; (148), (150), (187), (191), (211), (212) — mo Tem-
nepaType GeToHa B ieHTpe TOKeCTH cedemun; (96), (255) — mo Temmeparype GeToHa B LEeHTpe TDKeCTH OpUBEACHHOTO cevennst; (221),
(225), (228) — no TemuepaType GeToHa B MecTe pacloNioXeHHA ceToK; (242) — mo Temmeparype GeTOHa B MeCTe PaclioNOXeHHA 3aK-
JIajgHol AeranmH.
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Ipodoaxenue Taba. 16

5. 3HaueHun Ko3hQUIHEnATa 7,, NPHEAEMAIOTCS NpH pacieTe no dopMynam: (198), (200) — (204), (206) - (208), (210) — no cpen-
Helt TeMneparype Geroma cxaToft 308H; (211), (212) — no TemmepaType GeToHa B eHTpe TAKeCTH cedenusa; (256), (257), (290),
(302) — (304) — no Temmepatype GeToHa Ha YpPOBHE LEHTpa TOKECTH PacTAHyTok apMaryphi; (356) — mo Temmeparype GeToHa y Huxc-
Hell moNKH MeTalumMYeckoft Gankn; (88), (89), (97) — mo cpepHelt TeMueparype GeToHa pacTaRyTOM 30HKE MpK HarpeBe CXATO# 30HK
WM 0o TeMnepaType GeToHa pacTHHyToft I'paHH NpH Harpese pacTAHyTol 30HB; (230) — mo cpemHeft Temmeparype GeToHA Ha mpoBEps-

€MOM Yy4acTKe.

6. Koammuearst v, 744 % B, Ang GeroHOB cocTanos N? 1-4 npu nx Harpene cpuoue 300 °C onpenensgnTCH SKCTPANONAUMet.
7. Cpemion TemmepaTypy Gerona cxaTolf 30HE! MPAMOYTONBHBIX CedeHMH mpH & < kp DonyCKaeTca IPHHKUMATS Ho TeMIEpPaType Ge-
TOHa, PaCIONIOXEHHOro Ha PaccToAHMH 0,2/, OT CkaToff rpaHy CeYeHUA; NpH x = tph, K X = h — Ha paccrosHyH 0,5x OT CXaToit rpaHy

CeYcHHA.

2.11(2.7) . HavansHeli MOAYNB YNpYTOCTH GeToHa
HpH CKaTHH M pacTsokeHHH. £ mpuHHMaloT no 1abn. 17.

Koa¢pdummenT S, yIThIBaIOIHHA CHHKCHHE MORYIIA
ynpyrocTh OGBIIHOrO M JkapocToiikoro GeroHa mpH
Harpepe, ciefyer NpHHMMATh MO Tabn. 16 B 3aBHCH-
MOCTH OT TeMIepaTypsl 6eToHa.

2.12. Havamsanlii k03¢ umpenT nonepeunoi gedop-
mampn Getona (o3ddumuent IlyaccoHa) v mpusMma-
erca papabM 0,2 mia Bcex BHHOB 6eTOHA, a MONYIh
casura G — papHBIM 0,4 OT COOTBETCTBYIOIIETO 3Have-
HMsI MOJYJIS YOpYrocTH GeToHa H TeMIepatyp Harpesa.

2.13(2.8) . KoadduimeHT ynpyroctu 7, XapaKTepH-
3yLMHi YIpyro-IDIacTHYECKDE COCTOSIHME CXXaroro Oe-
TOHa, pH ONpeAeIeHHH NPHBEACHHOIO ceyeHusa BeToHa,
a TaKoKe MPU pacyeTe CBOAOB H KYMNOJIOB U3 XapoCTOMH-
Koro GeroHa NMpMHMMAOT mO Ta6n. 18 B 3aBUCHMOCTH
OT TeMIIepaTyPpsbi M JUIMTENIbHOCTH €€ BO3[ICHCTBHA.

Kos¢ppuipent ynpyrocTH », XapaKTEpPH3YIOLIMiA
YIpYTO-IUTaCTHYECKOE COCTOAHHEe GeToHa CXKaTo# 3O0HBI,
npu pacuere AedopMaumii B 3aKIagHBIX AETanel NpH-
HHMaT No Tabi. 19 B 32BHCHMOCTH OT TeMIEPaTyphl
H [UTHTEIBHOCTH €¢ BO3JCHCTBHA.

Ta6nuna 17

HauambHble MOXYH YRIPYTOCTH GeTOHA IpH CXKATHH ¥ PACTOKCHHHN
Homepa cocTaBoB H cpefHAs INIOTHOCTE GeToHa, npuHuMaloTca pasikiME £ - 10 * npu kmacce Geroda
xr/M® (no ra6u. 11) [0 OPOYHOCTH Ha CXKATHE
B1 BL,S B2 B2,5 B3,5 BS B7,5 B10
1-3,6,7,13, 20,21
CTeCTBERHROTO The _ _ _ 8,5 9,5 13,0 16,0 18,0
2200-2800 86,7 96,9 133 163 184
1-3,6,7, 20,21
noxBeprayToro remosol o6paGorke _ - _ ﬂ 8_'5 11,5 14.5 16,0
npH aTMOChEPHOM AaBNeHHK 82,0 36, 11 4
002800 7 7 148 163
31,32 3,7 4,0 4,3 4,5 5,0
900 380 | 408 40 | 459 | s10 - - -
25,27, 32, 34, 35,37 42 |45 | 48 | 50 | 55 | 63 _ -
1000 43,0 45,9 49,0 51,0 56,1 64,2
22, 24, 26, 28, 30, 32, 33, 36 43 |46 | 49 | S5 | 61 | 69 7.9 8,7
1100 44,0 47,0 49,7 56,1 62,3 70,7 81,1 88,7
24, 30 ~ _ 5.8 6,5 7,2 8,2 9,4 10,3
1200-1400 -59,0 66,3 734 83,8 954 | 1005
23,29 _ _ 1.3 8,0 9,0 10,0 11,5 12,5
1500-1700 15 82 91,8 102 117 127
48,9 _ ~ 80 | 86 | 98 |12 | 130 | 140
1800—-1900 81,6 88 100 114 133 143
5, 10-12,.14-19 ~ _ 100 | 105 | 11,5 | 130 | 145 | 160
2000-2300 102 101 118 133 148 163
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IIpoooaxcenue Taba. 17

HavamuHrie MoZyns yIIpYTOCTH GeToHA IpH CXATHH H PaCTSKCHAH
Homepa cocTaBoB R Cpefiiaa INIOTHOCTL GeToHa, npRHEMADTCS papHEnME £y - 10 * npE inacce Getona
xr/m® (oo Ta6n. 11) 10 DPOYHOCTH HA CXATHE

B12,5} B1S5 B20 B2S B30 B35 B40 | B45 | BSO

1-3,6,7, 13, 20, 21 210 | 230 1 270 | 300 | 325 | 345 | 360 | 375 | 39,0
€CTeCTBEHHOT'O TBEpACHHS
2200-2800 214 235 275 306 331 352 367 382 | 398

1-3,6,7, 20,21
DofiBeprHyTOro TemoBoi o6paborke 190 | 20,5 | 24,0 27,0 29,0 | 31,0 | 32,5 | 34,0 35,0

R v el o 194 | 200 | 245 | 275 | 296 | 316 | 332 | 347 | 357

31,32
900

25,27, 32, 34, 35, 37
1000

22, 24, 26, 28, 30, 32, 33, 36
1100 - - - - - - - - -

24, 30 _ _ _ _ _ - _ I
1200—1400

23,29 132 | 140 | _ _ _

15001700 135 | 143

4,8,9 147 | 155 |

1800—1900 Tso | 138

5, 10—12, 14—19 170 | 180 [ 195 | 210 | 220 | 230

2000-2300 173 | 184 | 199 | 214 224 | 235

I1 pa Meqvanne. Ha vepro#t yxasann: 3navesns B Mila, nop seproit — B Krcfem?.

TaGnuna 18
KoaddHEmaeRT yapyrocrs ¥ oGLIMHOrO B xnp‘?cronxom GetoHOB
Homepa 01:1::60;. f:mm Pacuer Ha Harpes IOpH Temnepartype GeroHa, °C
50 70 100 | 200 | 300 | 500 | 700 | 900 | 1000
1-3 KparkospemeHHEIH% 085 | 065 | 0,70 | 0,70 | 0,65 _ _

Jhmrensanii 030} 025 ] 025 | 025 ]| 0,20 - -

6.10.11. 24 KpatkospemeHaLI 085 080 080} 075| 0,70 | 055 | 0,32 | 0,15 | 0,05
it At JnaTennanil 028 | 024 | 024 | 022 | 021 | 0,07 | 0,05 | 0,02 -
4.5.7.8.9.23 KparioBpemenuit 080 0,70 | 080 | 0,70 065 | 050 | _ _

22 TaDe e Jymaremsaniit 026 | 0221 022§ 021 | 020 | 0,06

12-18,29,30 KparxospeMesRBI 0,701 070 | 0,70 | 065 | 0,50 | 035 | 0,30 ]| o,10 -
Jnarensanif 024 | 020 ] 020 | 0220 | 0,06 { 0,02 - - _

19-21 KpaTkoBpemennLift 085 | 080 | 0,75 | 060} 055 | 045 | 0,35} 0,20 | 0,15
T TensEBIH 035 | 030 ] 027 | 025 | 023 | 0,03 | 0,02 | 0,01 -

lIpumeuanns: 1B TaGme naHL SHAYCHUS ¥ JUIS KPATKOBPEMEHHOTO HAIPEBa PH TOXEEME TeMIepaTyphi Ha 10 °C/a u Go-
nee. [Ipe notseMe TeMIepaTyphl MeHee %em Ha 10 C/a 3navenng v = a — 0,075 (2 ~ b) (10 —v),rAc a u b — HaveHns xo3pdunucETa
¥ OpH KPaTKOBPEeMEHHOM H [UTHTE/LHOM HarpeBe; v — CKOPOCTb NOXLEMA TeMNepaTypH, °C/u.
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Ilpodonxcenue rabn. 18

2. KoaddumaenT 7 g OpoMeXyTOTHRIX 3HATCHANR TeMIICP4Typ ONpeAe/IaeTc RATCponAuneit.

3. Npu jymTensaoM Harpese 50—200°C u cpefieli OTROCATENEHOM BIKHOCTH BO3yXa o 40 % 3uaveame xoxpdunnenTa v = 0,2.

4. TIpn IMTENHEOM HAIPeBe B yBIEAXHesnHH Gerona cocTasos N? 1—3 3navesne KoaddmunenTa ¥ ymuoxanr Ha 0,5.

5. TpH IBYX0CHOM BAIPIDKEHHOM COCTORHER JHaende KodhdHIHenTa ¥ yMEOXAOT Ha 1,2, Ho OHO HE KOIDKHO npmmnm 0,85.

6. Ilpy BaNMAYEE B AIEMEHTE CXaTOHR apMaryphl ¢ i * > 0,7% 3uavenne ko3dbunEenTa ¥ ymaoxawr Ha (1 — 0,114), o DpEREEMADT
me meaee 0,5.

Ta6bnumoa 19
Homepa cocrasos Paca Kosd«pampenT v npr Temneparype Gerona, °C
T Ha Harpes
Geroma nio a6n- 11 s0 [ 70 | 100 [ 200 | 300 [ s00 | 700 | 900
1-3 KpatkoBpemesHEI 045 ] 040 | 045 | 045 | 035 _ _ _
JUmaTesanIR 0,15 0,15 0,15 0,15 0,10
PR Kparos pemesusiii 045 | 043 | 043 | 040 | 037 | 028 | 020 | 010
2 e Jrmaressaeaik 0,15 | 0,15 015 | 0,10 | 0,09 | 0,05 | 0,03 | 0,01
12-18.29. 30 KpaTKoBpemeHHBIN 045 | 043 ] 038 ]| 035 ] 028 ]| 020 | 0,17 | 0,07
T Jmarenani 013 o013 | 0,13 | 0,10 ] 0,03 { 0,01 - -
19-21 KparxoBpemennnait 045 | 043 ]| 040}] 033 | 030 | 025 | 020 | 0,15
| ——— 015 | 0,15 | 013 ] 013 | 010 | 0,03 | 0,02 | 001

Npameuanndsa: 1. B rabnume Nankl 3HA9CHEA v IS KPATKOBPEMEHHOIO HATPEBa NpH NoABeMe TeMuepatypHl Ha 10 ° C/u m 6o-
nee. TipH mofBeMe TeMmeparypsl MeHee dem Ha 10 °Cfa 3navenme v = @ — 0,075 (@ — b) (10 — v ), rHean b — 3mavenns xoddamEenTa
v IpH KPaTKOBPEMCHHOM H JUTHTENLHOM HaIPEBe; ¥ — CKOPOCTh OABEMA TemiepaTyph, ° Cfu.

2. Koa(pmuaesT v nins npoMeXyToUHLX IHAYCHHH TeMIepaTyp onpelleyaeTca HHTepnoNnAnMeds.

3. Npa pneTennaEcM Harpepe S0—200 °C B cpe/iHell OTHOCHTENBAGH RIDKHOCTH Bo3AyXa o 40 % 3Hauchne Kodpdumpmenra v = 0,1.

4. TipH NARTSILHOM HaTpeBe H yBiaxHenEA GeToRa cocrapoB N° 1 -3 3Havenme koadypunpenTa v yMEOXaOT Ha 0,5.

Ta6nana 20
KoaddrmmenT nuHefinon 'reuneparypﬂoﬁ pedopmamaa GeToHa
Homepa cocraBoB OPHEEMAIOT PaBHEM ap, - 107° - rpap™ opa Temuneparype Gerona, °C
Gerona no Tabn. 11 Pacuer Ha HarpeB
50 100 200 300 500 700 900 1100
1 KpaTkoB peMeHERIH 10,0 100 9,5 9,0 _ _ _ _
JimarensBbii 4,0 45 72 15
2.6 KparTxoB pemMeHHBIH 9,0 9,0 80 7,0 6,0 5,0 _ _
’ Jim TensaLIt 3,0 35 5,7 55 - -
3.7 KparkoB pemMeHHEBL! 85 85 7.5 1,0 55 45 4,0 30
’ JiTATERHLIH 25 30 5,2 55 - - - -
8 KparxoB pemMeHEEL 9.0 9,0 8,0 7,0 6,0 6,0 _ _
JmTentabIi 2,0 3,0 54 53 5,0 5,0
_ KparkoB peMeBHBIH 85 8.5 15 7,0 55 45 4.0 30
45,9-11,23,24.25 | no renmaman 15 | 25 | 49 | s3 | a5 | 35 | 31 | 20
_ KparkoBpemeHHEIH 5.0 5.0 55 6,0 7.0 6,5 6.0 5.0
12-18,27,25,30 | prnremanm —40 | o0 | 30 | 43| 60 | 58 | 54 | a5
19-21 KpatioBpemeHHRIH 8.0 8,0 7,0 6,5 55 45 4,0 35
JmMTennHE 3,0 45 53 52 4,7 36 3,1 2,6
22 KparkospemMeHHRI% 4,0 4,0 35 3,0 2,0 1,0 _ _
Jhma TeynEnt -3,0 0,0 15 1,5 1,0 0,0
26 KparkoBpemeHHBIH 43 43 38 3,3 32 24 1,6 0,8
JmaTensaBt -0,7 03 1,8 2,0 2,2 14 0,6 -0,7
28 KpaTkoBpeMenHEIit 50 5,0 55 5,0 7.0 6,8 6,6 _
T rensabu —-40 0,0 3,1 33 6,0 6,1 59
31.32 KparkoBpeMeHHRIK 1,2 1,2 1,3 1,0 -1,2 0,7 0,8 _
’ JnArenmsHELt -1.8 -38 -1,1 -0,7 -0,2 0,0 0,1
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ITpodoaxcenue taba. 20

H Koa¢pumaenT manefinoft TeMneparypHoit Aedopmanpn GeroHa
OMepa cocTaBoB IPRHAMAIOT PaBHLIM ay,, - 1076 - - npu Temmeparype Gerona, °C
6GeToHa no Tabn. 11 Pacter Ha Harpes ? = bt el
50 100 200 300 500 -| 700 900 1100
33 KpaTtkoBpemennntit -3,0 -3,0 -3,5 —4.5 -3,0 -2,8 -35 -4,7
JUm TeNbHBI -8,0 -6,5 -53 -58 -45 -3,7 -45 =57
34,35 KparkoBpemeHnEIi 55 55 45 33 32 24 16 0,8
’ JUmi TenBHBIR 05 25 15 2,0 2,6 15 06 -0,2
36.37 KpaTKoBpeMeHHBIl 2,0 2,0 15 1,0 0,6 04 -3,7 -8,6
’ IimiTensabL -3,0 -15 -038 -0,7 -12 -05 —4,6 -9,5

llpumenaru: 1. 38ateHHe Ko3ppunMeHTa ap, NS KPATKOBPEMEHHONO HArPEBA JAHO NPH NONBEME TeMIEpaTyphl Ha 10 °C/u
u Gonee. nf KpaTKOBpeMeHHOro HATPEBa IpPH MOFhEMe TeMIepaTyphl MeHee dem Ha 10 °C/u oT 3BaveHHA &, CReflyeT OTHATE
0,075 (a— b) (10 —v), roe a u b — 3HaveHna Ko3¢uuMeHTa ap, MPH KPATKOBPEMEHHOM H JUMTENBHOM HATPEBE; U — CKOPOCTH

nomseMa Temneparypsl, °C/u.

2. KoapmmmenT ap, nns npoMexyTOUHLIX 3HATeHHH TeMNePETyp ONpeAe/AeTcs HHTepLoNAmHcH.
3. Ilns GetoHa cocrasa N! 1 ¢ KapGoHaTHBIM 1IeGHeM (TONOMHT, HIBECTHAK) KODHIMEHT oy, yBemrmBacTcs Ha 1 - 10 “¢. rpag~t.

2.14(2.9) . Koapduiment ymiHeiiHOM TeMItepaTypHOf
necdopmary GeToHa @, B 3aBHCHMOCTH OT TeMIlepary-
Pbl H CKOPOCTH MOABEMA TeMNEPATYpPhI CIIEAYeT IIPHHH-
Marts o 1a6n. 20. Kosgouumenr oy, onpenenen c yve-
TOM TEMNepaTypHOH ycaaxy GeToHa Ipu Kparkospe-
MEHHOM H JJMTENbHOM ero Harpese. Ilpu HeoGxonu-
MOCTH omnpezcneHuA KodbdHumeHTa TeMmepaTypHOro
pacumpenua GeToHa oy, MPH NOBTOPHOM BOBHAEHCTBHU

TeMMNepaTyphl MOCe KPaTKOBPEMEHHOTO HIIH [UTHTENb-
HOro HarpeBa K Ko3¢hdumHeHTy JIMHEHHOR TeMNeparyp-
Ho#t flebopMalu ap, cnepyer nprbasuTb aGcomorHoe
3HaveHne Ko3dpHIHEHTa TeMIepaTypHOH ycanKku Gero-
Ha @,; COOTBETCTBEHHO AJIA KPaTKOBPEMEHHOro WIH
IJMTeNIbHOTO Harpesa.

Kosdpdumient remneparypHoii ycaaxu Gerora «
[IPHHKMAIOT 1o Tabn. 21.

Ta6bnuma 21

Kos¢druuent TemMnepatTypHO#l ycanxH Gerona
Homepa cocTasoB Pacuer ua - NPHHHMSIOT PaBHEIM —~cos - 107¢ - rpal™! mpm TeMmeparype Gerona, °C
GeroHa mo Tabi. 11 HArpe!
50 100 200 300 500 700 900 1100
1-4 KparxospemMeHHuIH 0,0 0,0 0,7 1,0 _ _ _ _
JymMTensHB 6,0 55 3,0 25
511,23, 24,25 KpaTkKoB peMeHHBIH 0,0 0,5 09 1,1 15 14 23 32
reT e JTTeNbHBIR 7.0 6,5 35 2 25 24 32 42
KparkoBpeMeHHLIH 2,0 3,0 25 2,0 1,3 1,0 0,8 0,7
12-18,27,29,30 | mryirenzasn 110 { 80 | s0 | 37 | 23 | 17 | 14 | 12
19-21 KparkoppeMeHHEIH 05 2,0 15 1,3 14 1,6 2,1 23
T TeThHBIE 55 55 32 2,6 2,2 2,5 3,0 32
22 KpaTkoB peMeHHBIH 4,0 5,0 4,7 42 3,7 36 _ _
JInuTensHEIR 11,0 9,0 6,7 57 4,7 4,6
26 KparkoB peMeHHEL 6,6 1,6 7.1 7.1 55 43 50 6,0
JUTenbHEBIR 11,6 11,6 9,1 84 6,5 53 6,0 7,0
28 KpatkoB peMeHHBIft 4,0 5,0 4.6 41 1,3 1,2 1,0 _
JmTeTbHbIH 13,0 10,0 7,0 58 23 1,9 1,7
31.32 KpatioB peMeHHBI! 3,0 4,0 36 3,1 0,3 0,2 0,0 _
’ JmaTensubli 12,0 9,0 6.0 438 1,3 0,9 0,7
33 KparxoB peMeHHRI# 10,5 12,0 11,5 113 10,7 92,9 104 10,7
ImTensHBH 155 15,5 133 12,6 122 | 108 | 114 | 11,7
34,35 Kparkos peMeHHEL 6,3 7.8 73 7,1 55 43 5,0 52
’ ImrensHuIi 113 10,8 10,3 8.4 6,1 52 6,0 6,2
36.37 KparkoBpemeHHBI} 1,7 32 3,0 48 5,0 5,1 9,3 143
’ T TeBHBLH 6,7 6,7 53 5,1 6,8 6,0 10,2 15,2
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NMpameuanns: 1. 3HaveHHe KOIDOHUMHACHTa &yg A KPITKOBPEMEHHOrO HATPEBa IAHO NipA HOXLEMe TeMMepaTyph! Ha 10 °Cla
u Gonee. JIIA KPaTKOBPEMCHHOTO HArpeBa IpH NOSEEME TeMNeparyphl MeHee Yem Ha 10 °C/u x 3HaveHHN a,g cnenyer npuGaBKTH
0,075(b ~ @) (10 - v), 1Ae ¢ B b — 3HaveHnn KOIPPHAIMEHTOB « ., WIL KPATKOBPEMEHHOTO H MJIMTENLHOrO HArpepa; v — CKOPOCTR

noABseMa TeMIepaTyphl, *C/u.

2. KoadxpsumenT o /WIS TPOMEXYTOUHLIX 3HAYCHHH TEMIEPATy P ONPEAENACTCA ARTepHONAHefL.

Ta6nuuma 22
Koadduusenr ycnopnit paGoTst GeToHa 7, IpA MHOIOKPAaTHO NOBTOPMIOWEHCR
Cocroamne GeroHa Harpy3ke # Ko3@puuuenTe aCHMMETPHE IMKNI2 P, PABHOM
BeroH 10 BIAXHOCTH

0-0,1 0,2 0,3 0,4 0,5 0,6 0,7
O6uMHLIR GeTor EcrecTseHHol 0,75 0,80 0,85 0,90 0,95 1,00 1,00
cocraBa N®1 mo BJIDKHOCTH
Tabn. 11

o
OGo3nauenun, npunaTee @ TaGauye: pp =
®b, max

, THe Ob' min ¥ Gb' max COOTBETCIBCHHO HaMMeEHBIUEE H HanGonslee Hanps-

xeHuA B GeToHe B mpefienax NMKIIA H3MeHeHHs Barpy3KH, onpee/isieMEle COT/IaCHO yKa3aHusam IL 3.71.

KoabduumeHt 1eMneparypHoii ycapkn Gerona np-
HAT:

TPH KPaTKOBPEMEHHOM HArpeBe [ULf NMOIbEMA TEM-
neparypsl Ha 10 ~C/a u Gonee;

MpH JJMTENBHOM Harpese — B 3aBHCHMOCTH OT BO3-
HEeHCTBUA TEMIIEPaTyPbl BO BPEMSA SKCIDTYaTallUH.

2.15(2.10) . Mapky no cpenseit mwioTHocT# BeroHa
€CTECTBEHHO# BJIXHOCTH NpPHHMMaioT no Tabm. 11.
Cpenmiolo IUIOTHOCTh GETOHAa B CYXOM COCTOSAHMH NDH
ero Harpese cesmue 100 °C ymensiuator Ha 150 xre/m’.
Cpenmiolo IUIOTHOCTb JkesiesoBeroHa (npE p<3 %)
npurmMator Ha 100 krc/m> Gonbiue cpemmeit WIOTHOCTH
COOTBETCTBYIOLUEro COCTOAHNA OeToHa.

2.16(2.11). Ilpu- pacuere >ene306eTOHHEIX KOHCT-
PYKIMii Ha BBIHOCIHBOCTH, a TaKXe MO 0Opa3oBaHMI0
TPeUMH IOPH MHOTOKPaTHO MOBTOPSAIOLICHCA Harpyske
B YCIIOBHAX BO3[EHACTBHA Temmepatyp cpemue 50 °C
pacueTHbIE COMPOTHBIIEHHA OOBITHOro GeTOHa MOJDKHBI
YMHOXATbCA Ha Ko3¢duuMenTs! ycnoBuii ero paGorst
b1 ¥ Vp 1> DPHHHMEEMSBIE IO TAOM. 22 1 23.

Ilpx mpHMeHeHHH >XapoCTOAKOro GeToHa B Xele3o-
GeTOHHBIX KOHCTPYKIMAX, MOABEPTalOIMXCA BO3MEHCT-
BHIO BBICOKMX TeMIepaTyp H MHOTOKPATHO IOBTOpPAI-
IIeHCA HArpy3KH, pacueTHble CONPOTHBIEHMA OerToHa
HODKHBI GBITH CIeUHambHO 060CHOBAHEI.

TaGnuma 23
Koaddumpenr ycnopait paborsl o6sruoro
GeToHa 7p, ; OPA MHOTOKPATHO NOBTOPAN-
uiefica Harpyake
Temnepatypa
Geroua, °C 6e3 yBIaxAeHHS ¢ HepeMeHBEIM
YBROXHEHHEM H
BRICBIX3HHEM
50 08 0,7
70 0,6 0,5
90 0,4 03
110 0,3 0,2

IIpnwmenaHH e Koapdumenr vy, , U1 mpomexyTod-
HEIX 3HaYeHHHI TeMIepaTyp oNpefegeTca HATepHoAnHei.

APMATYPA

2.17. insa apmupoBaHusA KeJIe306eTOHHBIX KOHCI-
pyKIMii, pabOTaloNMX IpH BO3ZEHCTBHH IOBBIIHEHHOH
M BBICOKOH TeMIIepaTyp, HOJDKHA MPHHUMATHLCA apMa-
Typa, OTBewalImias TpeGOBaHHAM COOTBEICTBYIOIIHX
TOCY/IapCTBCHHEIX CTAHAAPTOB, CICAYIOIMX BH/IOB :

CTepaHesan apMaTyPRAR CTaAnb:

a) ropsiueKaraHas — IagKas Kmacca A-I; mepwo-
pryeckoro mpodmwia xmaccos A-II, A-HI, A-IV, A-V,
A-VI;

0) TepMOMEXaHMUECKH H TEepMMUECKH YIpOYHEH-
Hasi — mepHogdveckoro mnpodmwia kiacéoB AT,
AT-IV, AT-V, AT-VI;

Nnpo60AOYHAR GPMATYPHAR CTAb.

B) apMaTypHas XOJIOSHOTAHYTaA MPOBOJIOKaA:

OOBIKHOBEHHass  — IepHOOMYECKOro  Ipodunsa
KAacca Bp-I;

BBICOKOIIpOYHas — miagxas kiacca B-II; mepmopu-
geckoro npoduins xiuacca Bp-II;

r) apMaTypHbleé KaHAaThl — CHHpaIbHbIE CEMHIIPO-
Boyounble kiacca K-7, AeBATHamIaTHNpPOBOJIOYHBIE
knacca K-19.

s 3aktapHbIX fAeTaned M COEMMHMIEIbHBIX Ha-
KNafjoK NpUMEHAETCA, KaK NpaBuilo, MpOKaTHasA yTile-
POOMCTasA CTaib Mapok mo npwu. 2 CHulIl 2.03.01-84.

B xene300eTOHHBIX KOHCIPYKIMAX OOIYCKaeTcs
NpUMEHATh apMaTypy JApYTHX BHIOB, B TOM WUHCIE
YIpOUHEeHHYI0 BBITADKKOH Kiacca A-IlIB, a Taxkxke B
KayecTBe KOHCTPYKTHBHOH apMaryphl — OOBIKHOBEH-

HYI0 MKy DpoBOJIOKY Kiiacca B-I.

NpumMmeuaHH 2 1. OG03HAYeHHT KIACCOB APMATYphl
opuHATH. B cooTBeTcTBHM ¢ CT CIB 1406—78. OGo3navueHus
COOTBETCTBYIOLIMX  KJIACCOB  TOPAYEKATaHOH  apmarypsl,
HanpuMep Kkiacc A-V, HCOONL3YWTCA Ha BCe BHMEI COOTBET-
CTBYWOILIETO KJacea, T. e. A-V, AT-V, AT-VCK.

2. B 0603RageHHRX KJIACCOB TEPMHYECKH H TEPMOMEXAHH-
YeCKH YNpOYHEHHO}. CTepxHeBolf apmaTypsl mHoGaBnsercia
uHpekc ,C” (ATIVC), xoTopmil yka3hniBaeT Ha BO3MOX-
HOCTh CBapHBaHMA apMaTyphl, a8 HHHeKC ,,K” (Ar-IVK) — Ha
HOBRIUEHHYI0 CTORKOCTb NPOTHB KOPPO3HOHHOI'O pacTpecKH-
BaHUA OON HaNpsKeHHEM.
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3. B 0603HaYeHHAX FOPSAYEKATaHOH CTepXHEBOH apmaTyphi
MHEEKC ,B” yHOTpeGnfercA UIA apMaTyphl, YIpOuYHeHHOH
BerTsDkco#t  (A-HIIB), a MHAEKC ,,c”° — ANA apMaTyphl ceBep-
Horo ucnonserns (Ac-III).

4. JIns KpaTKOCTH HCHNOMAB3YIOTCH CeAyIOIHe TEPMHHbI:

»CTepXKeHs” — MR o0o3HauyeHus apmarypel moGoro mua-
MeTpa, BuAa H Opo(HAA HE3aBHCHMO OT TOTO, MOCTABAACTCH
OHa B IpPYTKax HIM MoTKax (6yHrax);

»aMamerp” (d) — ecrM He orosopeHo oco6o, O3Hauaer
HOMMHAIBHEI MaMeTp CTepXKHA apMaTypHO#t cTamm.

2.18. BeiGop apMaTypHBIX cCIajiell cllefyeT Mpou3-
BOOHTIb B 3aBUCHMOCTH OT THMIIa KOHCTPYKIMH, HATH-
Y4 IpelBapHIENbHOIO HANPSKEHHA, a TakKe OT
YCJIOBUH BO3BeIEHHWA H 3KCIUIyaTalMHM 3[aHHSA WIH
COOpY>KEHHsT B COOTBETCTBMH C yKa3aHMAMHM Il 2.19—
2.25.

2.19. B kauecTBe HeHaNpAraeMOH apMaTty pbl XKeJe30-
GeTOHHBIX KOHCTPYKIMit (KpoMe yka3aHHsIX B 1I. 2.20)
cnepyeT NPpeHMYWMEeCTBEHHO IpH-
MEHATE:

a) crepxHeBYI0 apMaTypy kiiacca A-III;

6) apMarypHyl0 HIpOBOJIOKY HIMaMeTpoM 3—5 Mm
Knacca Bp-I (B cBapHBIX ceTkax ¥ KapKacax) ;

HONMYCKaeTCHd TaKXe HPHMEHATH:

B) cTepxkHeBylo apmatypy kiaccoB A-Il u A-I ma
nolNepeyHoil apMaTyphl, a TAKXKe B KayecTBe IpOJIOIb-
HOM paboueil apMaTyphl, eCiTd [ApyrHe BHIbI HEHamps-
FaeMo# apMaTypbl He MOTYT GbITh HCIIONIb30BAHbI;

I) TEPMOMEXaHHYECKH YHPOUHEHHYI0 CTEpXHEBYIO
apmatypy knacca AT-IVC miA npoposisHO#l apMaTypsl
CBapHBIX KapKacoB H CETOK;

O) CTepXHeBYI0 apmarypy kmaccoB A-IV, AV u
A-V] TombkO mIA TNpOAONLHO# paGoueil apMaryphl,
BA33aHBIX KAapKacoB H CeTOK. ApMarypa KiaccoB A-V
H A-VI B KOHCTpYKIHAX 6e3 NpeXBapHISBHOrO Hallps-
JKEHMA MOXET NPHMEHAThCA KAaK CXaTag apMarypa, a
B COCTaBe [MpedBapUTENIBHO HANPsKEHHBIX — Kak
CKaTasd ¥ pacTsHyTas apMaTypa.

Henauparaemyio apmatypy knaccoB A-III, Bp,
A-Il u A-1 pexoMeHyeTcs IPUMEHATH B BUJIe CBAPHBIX
KapKacoB M CBApHbIX CETOK.

2.20. B KOHCTpYKIMAX C HEHalpsAraeMo# apmary-
poii, Haxo#AUMXCA NOJ JaBJieHHEM Tra30B, KHAKOCTEH
H CBITYYMX Tejl,

cneayeT NpPeMMYLWEeCTBEHHO NpHMe-
HATH:

CTepXHEBYIO apMaTy py KitaccoB A-II u A-I;

HOMYCKA3aeTCHd TaKXe NMPUMEHAT:

CTepXHEBYI0 apMaTypy ruiacca A-III;

apMaTypHy10 IpOBOJIOKY Kiiacca Bp-1.

2.21. B kauecTBe HanpsAraemoi apMaTypbl ipefiBapu-
TETBHO HallPsKEHHBIX XKe1e305e TOHHBIX /IeMEHTOB

npu daune 0o 12 M exniou.

cnepyeT NpeMMYUWecTBeHHO NpH
MEeHSATb:

TEPMOMEXaHMYECKH M TepMMYECKH YHpOUHEHHYIO
apMatypy KitaccoB AT-VIy A1-V;

OONYCKaeTCsaA TakXe MPUMEHATH:

apMaTypHyl0 MNpoBONOKY KkinaccoB B-II, Bp-l u
apmatypHble KaHatsbl Kiaccos K-7 u K-19;

TOpAYEKATaHY0 apmarypy KjaccoB A-VI, A-V u

>

CTepXHEBYIO apMaTypy Kiacca A-llIs;
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npu Onune 3neMenTO8 ceblute 12 M

cliefyeT NPEeHMYIleCTBEHHO HpH-
MEHSATb:

apMaTypHyio mpoBonoky kmaccoB B-II, BpIl u
apMarypHble KaHatbl knaccoB K-7 u K-19;

rops4eKaraHyio apMaTypy kiaccoB A-V u A-VI;

OONYyCKaeTcAd TaKXe NPHMEHSATH:

FOpAYEKATaHYI0 H TEPMOMEXAHHUSCKH YTIPOUHEHHYIO
apmarypy knaccos A-IV, AT-IVC u A-IlIs.

2.22. B kayecTBe HanpAraeMoit apMarypsl IpeqBapu-
TeNIBHO HaNPsDKEHHBIX JIEMEHTOB, HaXONAILMXCA:

noo dassnenuem 2a308, KUOKOCTel U CoINYYUX Ten

cnegyeT NpeMMYWeEeCTBEHHO NIpH-
MEHSATH:

apMaTypHylo TnpoBonoKy kiaccoB B-II, Bpll n
apmarypHbsle KaHaTb! kiiaccoB K-7 u K-19;

CTep)KHEBYI0 apMaTypy KilaccoB A-VIu A-V;

gonyckKkaeTcsa TaKXe MPHMEHSATSH:

CTEepXXHEBY10 apMaTypy KiaccoB A-IV u A-IIIE;

TEPMOMEXAHNYECKH YTIPOYHEHHYI0 apMaTypy Kirac-
coB AT-IVC 1 AT-IVK;

noo eo30elicTeuem azpeccugroll cpedsl ClemyeT
NIPEUMYTIIECTBEHHO TNPHMEHATb FOpAYEKaTaHyl0 apMa-
TYpy Knacca A-IV u repMoMexaHHyecku yIpOYHEHHYIO
apmartypy KiaccoB AT-IVK, A1-VCK u AT-IVK.

2.23(2.12). na  kene306eTOHHBIX KOHCTPYKINHMiA
M3 )KapocToikoro 6eToHa INpH HarpeBe apMarypsl
ceone 400 °C  pexkomenmyerca npey CMaIpHBaTh
CTEPXHEBYI0 apMaTypy H HPOKAT:

M3 NerHpoBaHHoM cramu  Mapku  30XM  nmo
I'OCT 4543-171;

M3 KOPpPO3HOHHO-CTOMKHX, >XKApPOCTOHKHX H >Kapo-
npouHsIx craleid mapox 12X13, 20X13, 08X17T,
12X18H9T, 20X23H18 wu 45X14H14B2M no
FOCT 5632—72 u I'OCT 5949-75.

IIpepensHo momycTMMyIo TeMIlepaTypy NpHMEHEHHA
apMarypbl M IpOKara B >eJe300eTOHHbIX KOHCTIPYK-
LMAX cTleyeT NpUHUMATh o Tabn. 24.

2.24. Ilpx BriGOpe BHOA H M3apoOK CTa/M UIA apma-
Typbl, YCTaHABIIMBaeMOH IO pacyery, a TaKxke MpOKarT-
HBIX CTaled A 3aKJIafHbIX OETaleHd MOMXKHbI YIMThI-
BaTbCHA TEMIIEPATYPHbIE YCIOBHA SKCIUTyaTalMH KOH-
CTPYKIMH H XapaKTep MX HArpyXeHus.

B xIMMaTHueCKMX 30HaX C pacdueTHOH 3HMHeH
Temnepatypoit mke munyc 40 °C B cTyuanx mpoBefe-
HUA CTPOHTEIIBHO-MOHTAXHBIX PabOT B XOIOAHOE BpEMA
roga Hecymias CHOCOGHOCT B CTafMH BO3BEICHHA
KOHCTPYKUMH C apMaTypo#, JOMYyCKaeMOoi sl IpHMe-
HEeHHA TOJIBKO B OTAaIUIMBAaeMbIX 30AHHAX, HOOJDKHA
6bITh OOecIeueHa UCXOAA H3 PacYETHOIO CONMpPOTHBIIC-
HHA apMaTypel ¢ [OHWKAOUMM Ko3ddHIHeHTOM
0,7 ¥ pacyeTHOll Harpy3kH ¢ KO3¢(HHIMEHTOM Hafex-
HOCTH MO Harpyske vy = 1.

2.25. Ina MoOHTaOXHbIX (NOABEMHBIX) HETeNb 3e-
MEHTOB COODHBIX Jke1e300eTOHHbIX W GETOHHBIX KOH-
CTPYKLM#A JOIDKHA NMPHMEHATHCA ropAYeKaraHas apma-
TypHas cramp xyacca Ac-ll mapxu 10I'T m knmacca
A-1 mapok BC13cn2, BC13mc2.

B cnyuae, eciii BO3MOXKEH MOHTK KOHCTPYKIMi
NpH pacyeTHOH 3HMHeill TemIiepaType HWDke MMHYC
40 °C, misn MOHTaXGHBIX TeTeNb He [OMyCKAeTCA MpH-
MEHATDb crans Mapku BCT3nc2.



Tabnuma 24

IpenensHo gomycTAMan
Temuepatypa, ° C, npume-
HEHAA APMATYPHI ¥
Bup | Knacc apMaTypEl, OpPOKaTa, YCTAHOBNCHHRIX
MApKH CTANH H NPOKaTa B XeJe300eTOHHRIX
KOHCTPYKIMAEX
mo 00 KOHCTPYXK-
pacuery | THBHEIM CO-
o6paxkeHnAM
1. CrepxneBaa apMaTypa Kiac-
COB:
Aln Al 400 450
A-II, AT-IIL A-lls, A-IV, 450 500
ArIV, A-V, ATV, A-VI],
AT-VI
HeHanpfracMas 450 -
HaOpsaTacMad 250 -
2. IIpoBomounas apMatypa Kiac-
COB:
Bp-1 400 450
B-1i, Bp-11, K-7, K-19 150 -
B-1 — 450
3. Ilpokar M3 CTAIM MApOK:
BCr3xm2, BCr3T'nc5, 400 450
BCr3cn5 = BCr3nc6
4. CrepxHeBad apmarypa H
mpoKaT 3 CTaNH MAPOK:
30XM, 12X13 1 20X13 500 700
20X23H18 550 1000
12X18HIT, 45X14H14B2M, 600 800
08X17T

NMpameuanna: 1. [Ipy muMYecKoM Harpese mOpe-
fensHO AOMycTAMAs TeMNepaTypa OpHMeHeHHS HampsTaeMolt
apMaTyphl OJDKHA NPHHEMATBCE Ha 50 °C Hmxe yKa3aHHOH B
Tabnune.

2. Ilpa MHOTOKpaTHO MOBTOPSAKIMIEHACH Harpy3Ke IpefielIbHo
pomycraMasl TeMIlepaTypa NOpHMeHeHHs HanpsaracMmoil apma-
Typs He Nomxda npessmuars 100 °C M HesampsTaemoli -
200°C.

3.Ilpu HarpeBe OPOBONIOKH KiaccoB B-1 u Bp-1 ceenme
250 °C pacueTHbie CONPOTHBIICHHSA (JieAyeT NPHHEMATh KaK
L% apMatyphl Kiacca A-I no Ta6n. 26 1 30.

4.Crama mapok 30XM, 12X13 = 20X13 mocie cBapKu
TpeBGyIOT BRICOKOTEMIIEpaTy PHOTO OTIYCKa.

HOPMATHUBHDIE H PACYETHBIE
XAPAKTEPHCTHKH APMATYPbI

2.26. 3a HopMaTHBHbIE CONPOTHBIIEHMA apMaTyphbl
R;, 1OpHHUMAIOTCA HaMMEHBUIME KOHTPOJIHPYEMEIC
SHAYCHHUA:

D15 CTepKHEBOH apMaTypbl, BHICOKONPOYHOH NPOBO-
JIOKM M apMaTypHBIX KaHAaToB — Ipefella TeKydecTH,
(H3MYECKOTO MM YCIOBHOIO (PaBHOTO BeNIMYMHE
HANpsXEHHit, COOTBETCTIBYIOIIAX OCIATOYHOMY OTHOCH-
TebHOMY yyiuHenuIo 0,2 %) ;

g OOBLIKHOBEHHOH apMATYpHOH IIPOBONOKH —
Hanpskenusa, pasHoro 0,75 BpeMeHHOrO COIPOTHBIIE-
MU pasphIBY, ONPeNIeIAEMOrO KaK OTHOMIEHHE pa3phiB-
HOro ycWIHa K HOMHHATBHOH INTOILAAy CeYeHHs .

YKasaHHEle KOHTPOAMPYEMbIE  XapaKTepHCTHKH
apMarypsl NPHHHEMAITCA B COOTBETCTBUH € rOCyapcr-

BEHHBIMM CTaHJAPTAMH WIH TeXHHYCCKHMH YCITOBHAMM
Ha apMaTypHEIC CTANH H TapaHTHPYIOTCA C BEPOATHO-
cThi0 He MeHee 0,95.

HopmamuBHbIE CONpOTHRIIEHMA R, Iff OCHOBHBIX
BHIOB CTEP)KHEBOH, IPOBOJIOYHON H JXAPOCTOHKOM
apMaTyphl IpHBENCHBI COOTBETCTBEHHO B TaOu. 25,
261 27.

2.27. PacuetHBie CONPOTHBIICHUA apMaryphbl pacIa-
xeHmIo R s IpeensHBIX COCTOSAHMI IEPBOiH H BTO-
poii rpynn onpepesnsorca 0o ¢gopmyie

R; = Rsn/7s, (73)

TAe 7y — Ko3hQHIMEHT Hafe)KHOCTH IO apMartype,
IIpHHMMAEMBIH 0O TaGr. 28.

Ta6nuna 25

HopmarnpHbie CONPOTHBIICHAS PacTs-
XeHMIO R, W pacueTHHEe CONPOTHB-
JICHAS PaCTIKCHHIO UIE MPeJCIbHBIX
COCTOSHAN BTOpO# rpynnkl
R,' ser» MITa (xrc/em?)

CrepxHEBas

apMarypa Kmacca

Al 235 (2400)
Al 295 (3000)
A-lIX 390 (4000)
ALV, Ar-IV 590 (6000)
A-V, ATV 785 (8000)
A-VI, AT-VI 980 (10 000)
A-llls 540 (5500)

Tab6nuuna 26

HopmaTaBHEle CONPOTHBIICHHA
Hposonowsas | Iuamerp, | pacTsokenmid R, # pacuerfsle
apmarypa MM CONPOTHBHEHHA PACTKCHHIO

KJiacca IUIs TIpefCITBHEIX COCTOSHRH
BTOpOH rpynmsi Rs. seps

MIla (xrc/cm?)

Bp-1 410 (4200)
405 (4150)

395 (4050)

(7. ] %)

B-lI 1490 (15 200)
1410 (14 400)
1335 (13 600)
1255 (12 800)
1175 (12 000)

1100{11 200)

NN W

Bp-II 1460(14 900)
1370(14 000)
1255 (12 800)
1175(12 000)
1100(11 200)
1020 (10 400)

NN AW

K-7 6 1450 (14 800)

9 1370(14 0600)
12 1335(13 600)
15 1295 (13 200)

K-19 14 1410(14 400)
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Tabnuna 27

HopMaTHBHEIEe CONDOTHBIIEHHA
PacTsiXeHHIO Ry, M pacueTHmle
CONPOTHBJICHHSA PACTAKCHHIO AN
npefeNnbHhIX COCTOSHHH BTOpOR
rpymml R cops MIla (krc/em?)

Apmarypa H npoKar
U3 CTAH MapKH

30XM 590(6000)
12X13 410(4200)
20X13 440(4500)
20X23H18, 195 (2000)
12X18H9T, 08X17T
45X14H14B2M 315(3200)
Ta6nuua 28
KoaddumpeHT HajexHOCTH
1o apMaType 7, OpH pacueTe
Bup ¥ Kiacc apMaTypel, KOHCTPYKUHH Mo npepenk-
MapKH CTaJH, IpOKaTa HBIM COCTOSHHUAM
nepsol BTOpo#
TpYIHILI TpynIst
CrepxHeBasi apMaTypa KJ1acCoB:
A-L A 1,05 1
A-lII, A1-11l ppamerpom, MMm:
6-8 1,10 1
10-40 1,07 1
A-IV, AT-IV, A-V, AT-V 1,15 1
A-VIL, AT-VI 1,20 1
IlpoBonouHas apMarypa Kiac-
COB:
Bp-I 1,10 1
B-11 u Bp-lI 1,20 1
K-7uK-19 1,20 1
A-llIB ¢ KOHTpOJIEM
YOJMHEHHA M Hanpsbke- 1,10 1
HMA
TOJILKO YIUTHHEHHA 1,20 1
XKapocro#ikas apmMaTypa MapoK:
30XM, 12X13, 20X13, 1,30 1
12X18HIT, 20X23H18,
45X14H14B2M, 08X17T

PacueTHbie CONPOTHBIICHHA apMaTypbl PacIsDKEHHIO
U1 OCHOBHBIX BHMIOB CTEP)XHEBOM, IPOBOJIOVMHOH H
JK3pOCTOHKOH 3apMaTypbl NpH pacdere KOHCTPYKIMiA
N0 MpedeNbHbIM COCTOAHMAM IICPBOH IpyIIIbl HpHUBE-
OeHb! COOTBETCTBEHHO B Tau. 29, 30 u 31, a npu pac-
Yyere MO Hpefe/IbHbIM COCTOAHHAM BTOpOH rpyImbI —
B TaGn. 25,26 1 27.

2.28. PacueTHbi¢ COMPOTHBJICHMA apMAaTypbl CKaTHIO
R,., npuHMMaeMble NpH pacieTe KOHCTPYKIMH IO
NpeleIbHbIM COCTOSHHAM NEpBOA IpyNbl, IpH HAMH-
Yud CUEIDICHAA apMaTyphl ¢ GeTOHOM NpPHHUMANTCH
PaBHbLIMHA COOTBCICTBYIOIIMM PAaCYCTHBIM COOpOTHBIIC-
HHsIM apMaTypel pacTspkeHmio Rg, Ho He Gonee 400
wiu 330 MIa npu pacuere B cramum oGxarud. s
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apMatypbl Kinacca A-IlIB yxasaumpie 3HauUCHHs IpPHHH-
MaloTCA paBHBIMH cooTBercTBeHHO 200 ¥ 170 MIla.

3HaueHNsA pacueTHBIX CONMPOTHBIECHHA apMaTyphl
CKATHIO VT OCHOBHBIX BHMIOB CTEPXHEBOM, IpOBO-
JIOYHOH M >KapOoCTOHKOH apMaTyphbl IPHBEAEHbI COOT-
BeTCTBEHHO B Tabu. 29,30 1 31.

Ta6nuua 29
Pacyeribie CONPOTHBIEHUS apMAaTyphI
Ans npefieNbHLIX COCTOSHH nepBoit
rpymst, MITa (xrc/cm?)
CrepxueBas
apMaTtypa PACTDKEHHIO CXAaTHIO
KJacca Ry
OPoAoALHO# | nonepeyHolt
Rs (xoMyTOB H
OTOIHYTBIX
CTepxHeit)
RSW
A-l 225(2300) |175(1800) | 225(2300)
Al 280(2850) }225(2300) |280(2850)
A-lll  muamerpom,
MM:
6-8 355(3600) |285(2900)* |355(3600)
10-40 365(3750) [290(3000)* | 365(3750)
A-lV 510(5200) {405(4150) |400(4000)
A-V, AT-V 680 (6950) |545(5550) |400(4000)
A-VI, AT-VI 815(8300) |650(6650) |400(4000)
A-IIB ¢ KoHTpoOMnEeM:
YIUTHHEHHR H 490 (5000) |390(4000) {200 (2000)
HAMpPsKEHHA
TONBKO yIUTH~ 450(4600) | 360(3700) §200(2000)
HeHus

* B cBapHLIX KapKacax JJid XOMYTOB H3 apMaTyphl KNIacca
A-lll, mmameTp xOTOphIX MeHBuwle 1/3 jMamerpa MPONOMEHBIX
CrepxkHeli, 3JHavesme R, mpuHMMaerca pasHbIM. 225 MIla
(2600 xrc/cm?).

Ilpu pacuere KOHCTpyKIME M3 OGBMHOTO H JKapo-
CTOHKOro GETOHOB, WIA KOTOPHIX pacieTHOE CONPOTHB-
JieHHe GeToHa MPHHATO C yueTOM KodddumueHTa ycio-
BHil paGoThi 75, = 0,90 (cm. nos. 2 Ta6n. 15), momyc-
KaeTcs NpH cOQIOAEHHH COOTBETCTBYIOIMX KOHCTPYK-
THBHbIX TpeGoBaHMii 1. 5.22 DHpHHUMATS 3HEYEHMSA
R, paBHBIMH oIS apMaTyphl KITaCCOB:

AIV,AT-IVK . .. ... ... oL 450 Mila
ATIVC, A-V, Ar-V, A-VL, AT-V], B,
Bp-ILK-7TuK-19.............. 500 MINa

IIpu OTCyTCTBMH CUCIDIEHHA apMaTypbl ¢ GETOHOM
3HauenMe R, NPHEHMACTICA PABHLIM HYJIO.

2.29. PacueTsible COMpPOTUBJIEHMA apMAaTyphl Jif
fpefieNIBHBIX COCTOSIHMIA NepBO# IpYMNbl CHIDKAKTCA
(WM NOBHIMIAKOTCA) IyTeM YMHOXEHHA Ha COOTBeET-
crByloume Ko3pQHUMEHTsI yoIoBHE paGoTsl 7,
YUMThIBaIOIHE: JIHGO ONACHOCTb YCTA/IOCTHOTO paspy-
lIeHWsA, HepaBHOMEpHOe paclipeficiieHHe HalpMKeH M
B CEYEHHH, HH3KYI0 IPOYHOCTb OKpYykalomiero 6eToHa,
YCHOBHA aHKepOBKH, nHG0 paGory apMmarypbl npH
HaNpsOKEHUAX BbillIe YCJIOBHOrO Npeneyna TeKYYECTH,
mi60 M3MEHEHHE CBOMCTB CTaIM B CBSI3H C YCIOBHAMM
M3rOTOBJICHUA H BIMAHUA HOBBILUCHHON HIIM BBICOKOH
TeMIepaTyphl H T. 1.



Ta6nuna 30

PacverHnie CONPOTHBIICHEN 2pMATYPH YIS TpefeNbHLX COCTOSHHIH
nepaoll rpymust, MIla (xrc/cm?)
Mposonownas Jlmamerp, MM
apMatypa PACTIIXCHEI cxatuo R,
Knacca
npopormsaoll Ry momepetHoft (XOMYTOB B OTOIHYTHIX
W
Bp-l 3 375 (3850) 270(2750) 300(3050) * 375(3850)
4 365 (3750) 265 (2700) 295 (3000) * 365 (3750)
5 360 (3700) 260(2650) 290(2950)* 360(3700)
B-II 3 1240(12 650) 990 (10 100) 400 (4000)
4 1180(12 000) 940 (9600) 400 (4000)
5 1110(11 300) 890(9000) 400 (4000)
6 1050 (10 600) 835 (8550) 400 (4000)
7 980 (10 000) 785 (8000) 400 (4000)
8 915 (9300) 730(7450) 400 (4000)
3 1215 (12 400) 970 (9900) 400 (4000)
4 1145 (11 700) 915 (9350) 400 (4000)
Bp-lI L] 1045 (10 700) 835(8500) 400 (4000)
6 980 (10 000) 785 (8000) 400 (4000)
7 915(9300) 730(7450) 400 (4000)
8 850(8700) 680(6950) 400 (4000)
K-7 6 1210(12 300) 965 (9850) 400 (4000)
9 1145 (11 650) 915(9350) 400 (4000)
12 1110(11 300) 890 (9050) 400 (4000)
15 1080 (11 000) 865 (8800) 400 (4000)
K-19 14 1175 (12 000) 940 (9600) 400 (4000)

* Jina ciyvas OpEMEHEHRS B RE3AHLIX KaPKAcax.

TaGnuma 31
PaceeTHLIe CONPOTHRIICHES ApME-
TYPH IR NPCACILELIX COCTOSHMA
nepsok rpyum M2 (scre/cae)
Aprzrypa & npoKar
H3 CTH MAPKH PACTIKCHHD CEATED
R
o C
Holt R, (xomyTOB
H oTorHyT Y]
crepxaci)
Ry
30XM 450 (4600) - (4000)
12X13 325(3300)| 260(2650) [325 (3300)
20X13 345 (3500)| 275 (2800) [345 (3500)
zoxz;;_us, 12X18H9T, | 150(1550)] 120(1250) |150(1550)
45X14H14B2M 245(2500)| 195 (2000) [245 (2500)

Pacueminie cONpOTHR/ICHHS apM3TYPHl DI Opefels-
HbIX .COCTOHEMil BTOpO# rpymin R, ,,, BBOAAT B paceT
¢ Ko3¢ppHmEeHTOM YyCNIOBHI paGoTh 7, = 1.

PacuerHoe COUPOTHRIEHHE NONEPCYROR apMATYPH
(XOMYTOB H OTOTHYTHIX CTepXHei) IpH pacuere Ha-
KIIOHHEIX CedyeHHH Ha JicficTBHE NMONepevHNX il R,
CHIKAETCH IyTeM YMHOXEHHS Ha KO3hhHIHCHTN
ycoBHii paGorHl v, H 7Vy,, YUHTHBamIHe Oocobed-
HOCTH paGoThI TaKOH 23PMATYPHI:

a) He3aBHCHMO OT BHJIa H KJIacCa apMaTyphl —
xoapdumment v;, = 0,8, ymrnBawommii HepasHOMep-
HOCTh pacupefeiecHMs HANPIOKCHHWH B apMaType Ino
IVIHRC PACCMATPHBACMOTO CCUcHAL;

6) crepxmeBoit apmarypmt kmacca A-III B AT-IIC
maaMeTpoM Memee 1/3 mEaMeTpa IpONONBHEIX CTEPX-
BHelH H NPOBOJIOYHOH apMaTyphl Knacca Bp-I B cBapanIX
xapicacax — Kxoapdumueny v, = 0,9, ymrnBaonsi
BO3MOXHOCTh XPYIKOIO pa3pylicHAA CBAPHOIO COeOH-
BeHASA.

PacueTHbie CONPOTHRIICHAA PACTOKEHHIO IONEPeTHOM
apMatTypn (XOMYTOB H OTOTHYTHIX CrepxHeil) R, ¢
YYeTOM YKa33HHHIX BhIIE KO3(QHIHEHTOB YCIOBHIl
paborn 7, M Y, apMaTyphl HpHBefieHHI B Tabn. 29,
30m31.

Kpome 1010, pactetnsie conpomsnenns R, Rg,, u
R, B COOTBETCTBYNIIMX CITYUafX CiefyeT YMHOXATh
Ha K03} PHIEEHTH YCIOBHA p2GoTH! corsracHo Tatir. 32,
33m34.

Ipr pacuere 3IeMEHTIOB KOHCIPYKIMH, HpeaHa3Ha-
YCHHLIX [Uid paboTHl B YCIOBHAX BO3[IEHCTBUA NOBBI-
IEHHBIX H BHICOKHX TeMIICparyp, PacieTHLIE CONPOTHB-
NeHHA apMaTypm HEoGXOMAMO, KpoMe TOro, JIONOJIHH-
TENBHO YMHOXATh Ha KO3(pHUHEHT YCHOBHIH paGoTh
Ys¢> YIRTHIBAOINAH H3MEHCHHE MEXaHMYECKHX CBOHCIB
apmMarypsl B 33aBHCHMOCTH OT HarpeBa, KOTODhIi NpAHH-
MaeTcd o Tabu. 35.
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Ta6nuuma 32

@®axTOpH, 00YCIOBIHMBaOIHE Xapaxrepucmiia Kiacc apmatypu | Kosdpamaentnt ycmmopuit paGoTei apMaTyphl
pBefcHAe KoxpdunuenTa ycnopuik apMaTypH H MapKa CTaJM
paGoTHl apMaTyph! ycnosxoe YHCNOBOE 3HaYeHHE
0603Ha-
YeHHe
1. PaGora apmatrypunl Ha pnelicreue | Ilonepeunas He3aasucumo ot Tsy Cm.m. 2.29
nonepeuHBIX Cil Kimacca
2. Haymume CBAapHBIX coeguHenuit » A-II n Bp-1 Ysa To xe
apMaTypHl npu pAelicTBHM mone-
PeYHBIX CHIT
3. MHOroxXpaTHO NOBTOPAKMAACH
HArpy3Ka:
npH HOpMWNLHOH# Temieparype | IIpoponsuan Heaasucamo ot g3 Cm. Tabn. 33
M nonepedHan Kracca
IpH HarpeBe To xe To xe Tsat Cm. 1. 2.32
4. Haymuue cpapupix coemumuenmit | Hpononsnas u A-L A-LL A-IL, Ygq Cwm. 126n1. 34
ApH MHOI'OKpPaTHOM HOBTOpcHHM | NonepedHas IpH AV u AV
BATpY3KH HaIMIHHM CBapHbIX
coeHHEeHHUH
5. 3o0Ha nepenawn Hampsokenu#t mna | IIpoponkaast He3aBucumo ot Ix/ Ip
apMaTypsl 6e3 aHKepoB H 30HA | HampATaeman KJacca
aHKepOBKH HeHanpsraeMoit Y55
apmarypbl IMpononsuan To xe Lllgn.
HeHanpsATraeMas rae /, — paccrosinme oT Havana
30HN Nepefladli HaNpMXKEHUA A0
PAacCMATPHBAEMOTO CeYeHNN;
I, wu I, — coorBercrBeHio
a 30HLI Hepe/IaYd HaIpsDKe-
HHH ¥ 30HW aHKEPOBKH apMa-
TYpHl (cM. 1. 5.14)
6. Pabora BhICOKOMpOuHOH apma- |[IpomombHas A-IV, A-V, A-V], Tsg Cm. m. 3.14
TYpHl INpH HaOpSKEHHAX Bblllle | pacTAHyTaA B, BpII,K-7u
YCJIIOBHOT'O ITpefiesia TeKY4YeCTH K-19
7. OnemedTHI H3 Xapocrofikoro |[Tonepeunas A-1, Bp-1 57 0,8
nerxoro GeroHa Kmnaccos B7,5 u
HHXKe
8. Bo3apeficTie TeMneparypsl |IIpononsHas u €32BHCHMO OT sz CM. TaGu. 35
cauuue 50 °C nonepeuHas F(lnacca H MapKH

Nprmevanna: 1. KospdrmenTnl 7g, H 7y, HO H03. 3 H 4 yUHTHBAXTCA TONBKO OPH PacieTe Ha BHHOCHHBOCTE; YIS apMaTypH,
MMepIell cBapHLE COeMHEHNR, 3TH K03 UINEHTE YIMTRIBANTCA OFHOBpeMEHHO; HpH Harpese apmatypil carmie 100 ° C gmononau-
TENLHO YUNTHIBACTCA KOIPPHIHERT 7gq,.
2. KoaddmumeHt Ygs WO HO3. S KpOMe pacueTHHIX CONPOTHBIICHUM R; sBOmATCE TalOKe K DPEBAPHTE/IHHOMY HATIDKCHHIO
apMatypH 0g),.
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Taonunxa 33

Ko3adpduurenT ycionuit paGoThl apMaTyphl 753 OPH MAOPOKPATHOM NOBTOPEHHA HaIPy3IKM
Knacc apmarypnt H Ko3(punmenTe ACHMMETPHA IMKIIA g, PABHOM
-1 -0,2 0 0,2 0,4 0,7 0,8 0,9 1
Al 041 0,63 0,70 0,77 0,90 1,00 1,00 1,00 1,00
A‘u 0,42 O,S l 0,55 0360 0,69 0’93 1 )oo 1 |00 1 .00
A-Ill gunamerpom, MMm:
6-8 0,33 0,38 0,42 0,47 0,57 0,85 0,95 1,00 1,00
1040 0,31 0,36 0,40 0,45 0,55 0,81 0,91 0,95 1,00
A-lV - - - - 0,38 0,72 0,91 0,96 1,00
AV - - - - 0,27 0,55 0,69 0,87 1,00
A-VI - - - - 0,19 0,53 0,67 0,87 1,00
Bpll - - - - - 0,67 0,82 091 1,00
B-I - - - - - 0,77 0,97 1,00 1,00
K-7 pramerpom, Mm:
6u9 - - - - - 0,77 0,92 1,00 1,00
12m 15 - - - - - 0,68 0,84 1,00 1,00
K-19 nuamerpom 14 mm - - - - - 0,63 0,77 0,96 1,00
Bp-1 - - 0,56 0,71 0,85 0,94 1,00 1,00 1,00
A-llls c xoHTpONEM:
YIUHeRAR B Hamp sxe Rl - - - - 0,41 0,66 0,84 1,00 1,00
TOJIBKO Y/UTAHCHHHN - - - - 0,46 0,73 0,93 1,00 1,00

OG6o3KauenuR, npuHaTsie @ Tabauye:

g
pg = —Smin_ O min B O5 mgx — COOTBETCTBEHHO HaMMCHEINCE H BAHGoJILinee HANPHKEHUA B PACTARYTOH apMATYPE B Ape/ienax
%, max ’ ’
IHMKNIa B3MeHeHRS Harpy3Ku, onpefendemile COINAcHO yKajaHuaM I. 3.71.
NMpr™Meuanue. [Ipa pactere HaruGaeMuIX 3/IeMEHTOB M3 TEKeJIoro GeroHa ¢ HeHanpsAraeMoll apmatypoil aHaueHHe pg ANIA TPoO-
FONELHOR apMaTyYphl IPEHAMACTCH

M.
mpr 0 < —2 <020 p = 030;
max
M,.; M.
w 020< — <075 o= 015+08 ———;
MM .MM
M My
» i > 0,75 P = ﬂ’v
Mmax Mmax

e My,;, ® My, — COOTBEICTBEHHO HaHMCHRUM B HaEGONHNRA BIrMGamupe MOMEHTH-B PacieTHOM CedcHHM SJIEMEHTA B Ipc-
AeNAX MHKNA H3MEHEHHS HArPY3KH.

Ta6numa 34
I'pymna Kos¢pumuuent ycnosuit paGoThl 8apMaTypHl 7g, IPA MHOTOKpAaTHOM
Knacc apMatypn CBapHBIX NOBTOpeHHH HATPY3KH H Ko3(pHIMeHTe aCHMMETPHE THIUI2 P, PABHOM
coend-

HeRulit 0,0 0.2 04 0,7 08 0.9 1.0
A-l A-Il 1 0,90 0,95 1,00 1,00 1,00 1,00 1,00
2 0,65 0,70 0,75 0,90 1,00 1,00 1,00
3 0,25 0,30 0,35 0,50 0,65 0.85 1,00
A-II 1 0,90 0,95 1,00 1,00 1,00 - 1,00 1,00
2 0,60 0,65 0,65 0,70 0,75 0,85 1,00
3 0,20 0,25 0,30 0,45 0,60 0,80 1,00
A-lV 1 - - 0,95 0,95 1,00 1,00 1,00
2 - - 0,75 0,75 0,80 0,90 1,00
3 - - 0,30 0,35 0,55 0,70 1,00
A-V ropauckaranas 1 - - 0,95 0,95 1,00 1,00 1,00
2 - - 0,75 0,75 0,80 0,90 1,00
3 = - 0,35 0,40 0,50 0,70 1,00




Ilpodoaxenue raba. 34

HpuMeuanna: 1. Fpynmu cRapHRIX cocpuHenuil, NpABeieHARle B HacTomuel TaGimne, BICNOYA0T CNeAYIOIHe THIIL COcRHe-
Huii, KofrycKaeMble YIS KOHCTPYKIHI NPR pacicTe Ha BREOCINBOCTS:
1-2 — CTHKOBOe — Io 1o3. 6 oGu3aremEoro npsn. 3;
2.4 — xpecrooGpa3Hoe — 0o No3. 1, CTHIXOBHE — IO NK03. 5, 8 1 9, 2 Taxoke o Mo3. 1012 1 25 — Bece coeMHEHRS OPH OTHOIIC-
HHH QHAMCTPOB CTepikHelt, papHoM 1,0 (cM. o6a3aTensHoe mpan. 3; TanpoBkie — 0O Ko3. 5 B 7 o683aTesmEoro Hpa. 4) .
3-8 — Kpecroobpasnnie — 0O no3. 2 % 4, CTHIKOBHE — N0 103. 13—26 o6a3aTensHoro npun. 3; TRBpPoBHE — o No3. 1-4, 6, 8
H 9 0643aTensH0TO OpAmn. 4.
2. B TaGrmuue faHH 3HA%CHAS 7Yg, YIS APMATYPLI IFAMETPOM JI0 20 mma.
3. 3Havenna xoapHUACHT 1,4 JomxHEL GHITH CHIDKeHN: Ha 5 % — Ips pEameTpe crepoxHelt 22—32 MM B Ba 10 % — OpH TraMerpe
cahiinie 32 MM.
4. B KOHCTPYKIMAX, PACCUMTHIBACMLIX H2 BHHOCIHBOCTH, COC/IHHGHNS Ho Ko3. 3 # 27 obS3aremsHoro nopmn. 3, a TaKKe Io
mo3. 10—14 0643aTesbHOTO NpHI. 4 IpAMEHATE He XOMyCKacTcd.

TaGnuma 35
Bup u KIacc apMaTypH, KoaddammenTrl yciopalt paGoTH apMaTyphl Y5> MAHERHOTO Temmepa-
Mapia xKapocrofixot | Koadupa] Pacver Ha Harpes |TypHOIO paciUMpeHMS apMaTYPHl &g, B fg TpA TeMHepaType e¢ Harpenpa, °C
apMaTypsl H OpOKaTa EeHRT
50-100 | 200 300 400 450 500 550 600
A-l, A-11, BCt3kn2, KparkoBpeMeHHRIR 1,00 0,95 0,90 0,85 0,75 0,60 0,45 0,30
BCr3I'ncS, BCr3cns, M Te BB 1,00 0,85 0,65 0,35 0,15 - - -
BCr3nc6

{KpaTkoBpeMeHHEIN 1,00 0,90 0,85 0,60 0,45 0,25 0,12 | 0,05

Bp-I st |Mnevesmamn 1,00 | 080 0,60 0,30 0,10 - - -
B-II, Bp-11, K-7, K-19 KparkoBpeMeHHEIH 1,00 0,85 0,70 0,50 0,35 0,25 0,15 | 0,10
TIyHTe ThHEIR 1,00 0,75 0,55 0,25 0,05 - - -
A-L, A-IIL, Bp-1, B-1I, g PATKOBpEMCHALIH 11,5 125 13,0 13,5 13,6 13,7 13,8 | 139
Bp-ll, K-7, K-19, B [UIATEIHLIR

BCr3cn2, BCr3lncs,
BCr3cnS, BCr3nch

A-III, A-IlIe, A-IV, A-V |Kparkonpenenmmit 1,00 | 1,00 095 0,85 0,75 0,60 | 040 | 0,30
I parersan 1,00 0,90 0,75 0,40 0,20 - - -

AT-III, AT-IV, AT-V KparkoBpemennsiit 1,00 | 1,00 0,90 0,80 0,65 045 0,30 | 0,20
JATeNnbHE 1,00 085 0,70 0,35 0,15 - - -

Yst

A-VI |KpaToBpemennniii 1,00 0.85 0,75 0,65 0,55 045 0,30 | 020
JmTennabi 1,00 080 0,65 0,30 0,10 - - -

AT-VI {KparkoBpemesmnit 1,00 095 0.85 0,75 0,50 0,35 0,22 | 0,10
i naresnnanit 1,00 0,85 0,70 0,35 0,10 - - -

A-1I1, A-IlIs, A-IV, A-V, agy Ii(pm(onpeumi 12,0 13,0 13,5 14,0 142 144 146 | 148
A-VI AT-III, AT-IV, AETeNBEEIT

AT-V, AT1-V1
v KpatkoBpeMeHHBIR 1,00 0,90 0,85 0,78 0,76 0,74 0,72 | 0,70
St | mevenmaui 1,00 |os8s 0,80 0,25 0,15 0,08 - -
30XM
a KparkospeMeHHRLI! 95 10,2 10,7 11,2 11,5 11,8 12,1 124

St | pnaresmaRIR

KparKkoBpeMeHHRIN 1,00 0,95 0,86 0,80 0,73 0,65 0,53 | 0,40
JInuTemHLIA 1

st 00 |093 ] 08 { 070 | 045 | 013 — -

12X13, 20X13

agy KparkoBpemMeBHEIH 12,0 12,6 13,3 14,0 14,3 14,7 15,0 | 15,3
R AJATeNLHEIR




Ilpodoaxcenue raba. 35

BHA B KIAacC apMATYPHI, KoaumuerTH! ycrosuit paGoThl apMaTypHt gy, MHEEHHOTO Temuepa-
MapkH xapocroiioli |Kosddm{ Pacter Ha HArpeB |TYpHOTO pacIImpeHHH apMaTYpPHl &g, H f; OPH TEMIEpaType ee Harpesa, °C
apMaTypHl H HPOKaTa HEHT

50-100 | 200 300 400 450 500 550 600
. Epamonpeuenmn 1,00 097 0,95 0,92 0,88 0,85 0,81 | 0,75
st 1,00 097 0,93 0,77 0,50 0,30 0,18 | 0,08
20X23H18

ag paTKoBpeMeHHLIH 10,3 113 124 13,6 14,1 14,7 15,2 | 15,7

JUTATEILHEIH
v Il(pmonpeuamli 1,00 0,72 0,65 0,62 0,58 0,60 0,57 | 0,56
st | Mymvenmamn 1,00 |072 | 065 060 | 058 | 055 | 050 | 040

12X18H9T, 08X17T

@ PaTKOBpeMeHHBI}! 10,5 11,1 114 11,6 11,8 12,0 12,2 | 124

st AIIETENbHE]
5 KparkoBpemeaHbiit 1,00 0,86 0,78 0,72 0,68 0,64 0,60 | 0,56
St | Mymrresmama 1,00 0,86 0,78 0,70 0,63 0,55 043 | 0,30

45X14H14B2M

ag KparkoBpeMeHHRIH 105
{4 pETenbLRBH

11,1 114 11,6 11,8 12,0 12,2 | 124

AL AL A-IIL, A-LV,
A-V, A-VL, Bp], Bpl,
B-I1, K-7, K-19, BCr3kn2,

BCr3Inc2, BCr3cn5, fs KparxoBpeMeHHbLI 1,00

0,90 0,88 0,83 0,80 0,78 0,75 | 0,73

BCr3nc6, 30XM, 12X13, |n paETemEETI
20X13, 20X23H18,
08X17T, 12X18H9T,
45X14H14B2M
AT-III, Ar-llIB, 8 KparkoBpemeHHLIH 1,00 0,96 0,92 0,85 0,78 0,71 0,55 0,40
AT-IV, AT-V 5 |u pmETenmaEnk

IIprmMeuaHusd: 1. Koapduuuerr miHeiHOIO TeMIepaTyPHOrO pacuMpeHnd apMaTyphl paBeH WCIIOBOMY 3HAY€HHID, YMHOXKEH-

Homy Ha 10™¢- rpag~!.

2. Ilpu pacuere Ha OJMTENBHBI HarpeB HECYNIEX KOHCTPYKIHil, CPOK CHYXGH KOTOpHIX He OpeBHIMAET § JieT, KohUmmeHT 7,
cefyeT yBeMuHTh Ha 20 %, IPH 3ToM ero 3Ha%eHHe OIDKHO GLTh He Goree, YeM IPH KpaTKOBPeMeHHOM HarpeBe.

3. KoadpummenTsr 75, @gp M By

2.30(2.15) . KoappuupenT nuHeHHOTO Temmeparyp-
HOTO PpAacHIHpEHUs apMATyphl (g, CIEyeT IPHHUMATH
mo Tabn. 35.

B keJe306eTOHHBIX 3]IeMEHTax, HMEIOIEX TPeIMHbI
B PacTAHYTOH 30He CeYeHus, KO3(pPHUIHEHT TemMuepa-
TYPHOTO DAacUMpEHHA apmarypsl B GeToHe g, OImpe-
mestsoT 0o dopmyne

Qgm = Qpp t (g — @y ), 79

e oy, &g — KOpQHUIMEHTR, NOpHHAMaEMble M0
1aGn.20 # 35 B 33aBHCHMOCTH OT
TeMIleparypsl HarpeBa OeroHa Ha
YpOBHE apMaTypel M HATpeBa apMma-
TyphI;

¢, — Ko3hpuuMEeHT, UpHHMMAEMBIi 1O
Tabin. 36 B 3aBHCHMMOCIH OT Mpo-
LeHTa apMHMpOBAaHHA CCYCHHA Hpo-

[OJIBHOR PAaCTAHYTOH apMaTypoOii.
231. Monyns ynpyroct apmatyphl £; i OCHOB-
HBIX BHAOB CTepXKHEBOH M IPOBOJIOYHOH apMATyphl H

UL DPOMEXYTOYHBIX 3HRUCHHH TeMOEPaTyp ONpeNesIMOTCS HATEpHONARHel.

Ui apMaTypbl M IpOKaTa M3 XXAPOCTOMKOH CTalM
nmpuHMMaeTca Ho TaGn. 37. Koadpduimenr Sy, yuutsI-
BAalONMil CHIDKEHHMEe MOYNIS YOPYFOCTH apMaTypbl
Ilpu Harpese, AOJIXKEH MPUHMMATRCH IO Taby. 35 B 3aBH-
CHMOCTH OT TeMIEpaTyphl apMaTyphi H TIpOKaTa.

2.32(2.16) . lpu paciere Ha BHIHOCTHBOCTD JKesie30-
GeTOHHBIX KOHCTpYKIMit, paGoTalonmx B ycnoBHAX
Bo3jeiictBuA Temmeparyp cBsuue 50 °C, ciepyeT
JONONHUTE/IEHO BBOAMTh KOIOUIMEHT  YCIOBHHA
paGoThl apMAaTyphl 7,3,,npmmmaemm IpH  Temmepa-
Type HarpeBa apMaTyphl, ~C:

mo100... 1,00
150... 0,80
200... 0,65

Jiia (pOMeXYTOUMBIX 3HaYeHMH TeMNEpaTyp Ko3g-
GHOMENT 7, ; ONPENENIACTCA HHTEPIOM ALHei.

2.33(2.17).Ilpu pacuere KpHBM3HLI >kzie306eTOH-
HBIX IEMEHTOB HA YYaCTKaX C TPEUMHAMU B pacTAHY-
TOH 30He GeToHa, paGoOTAOIMX B YCIOBUSIX BO3JEH-
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CTBMA BBICOKHX TeMIlepaTyp, HeOGXOmMMQ YUHIbIBaTh
YTIpYTO-IUTACTHYECKHE CBOMCTBA apmatypbl. Koaddu-
IMEHT YINpPYrocTH apMaTypbl Vg, XapaKTepH3yloLMi
YNpyro-IUIacCTHYeCKHe CBOKCTBA pacTAHYTOH apma-
TYpbI, CleQyeT NMpHHHMATh NO Tati. 38 B 3aBHCHMOCTH
OT BeNUWUMHEl TeMINeEpaTypbl apMaTypbl H IJIMTENIb-
HOCTH Harpesa.

TaGnuuna 36
OTHolueHHe
MoMeHTa M, KoagduuneHT v, NpH npoueHte
npH pactere 2PMHPOBAaHHA CeueHHs NMpPOJONbHOH
0o npenenk- apmatypoft
HOMY COCTOS-
HHIO BTOPO#H
TpYNNsI K MoO-
MeHTY M npn 0,2 0,4 0,7 1,0 2,0u
pacyeTe 1o Gonee
npegensHOMYy
COCTOAHHIO
nepsofl rpynimsl
M\/M
1,0 0,90 0,95 1,00 1,00 1,00
0,7 0,75 0,90 0,95 1,00 1,00
0.5 0,55 0,80 0,90 0,95 1,00
0,2 0,20 0,55 0,70 0,80 0,95

[IpumeuaHnuasa: 1. MomedT M npurHuMaercs paBHbIM
npenensHoMy MOMEHTY O NMpOYHOCTH Mpasolt yacTn dopmyn
(105), (107), (108), (121) u (123).

2. MomeHT M, npuHMMaeTCA PaBHBIM IIPH pacyeTe: MoABMIE-
HUA TpeumH M.,. [ cM. dopmyny (245)}; nedpopmauntt M
(cm. n. 4.19) ; packpeiTua TpeumHi M | cM. dopmyny (272) ];
CTAaTHUECKH HEOMpPEHENIMMBIX KOHCTPYKuMH Mo nepBofi rpynne
npegensHbIX cocTostHult M (cM. npumen. 1).

3.Tlpn pacyeTe CTATHHYCCKH ONpeAE/MMbIX 3/EMEHTOB

KO3 PHUUHEHT v, NPHHAMAETCA NpH OTHOLUCHHH % = 0,5,

ecyM HanOoaniu#t u3rHGaoumift MOMEHT OT Beex AeficTByIO-
X Harpy3oK MeHblle MOMEHTAa MOSABJICHUS TPEWMH, ompe-
nenexsoro no ¢opmyne (256) npu op, = 0, a TpeUMHH B
PacTAHYTO# 30HE NOABAAIOTCA OT BO3CHCTBHMA TeMMepaTyphl
(cM. 1. 4.3).

4. KoahPnuueHT v, Wit IpOMEXXyTOMHBIX 3HaYeHUH OTHO-

LeHHut MOMEeHTOB 7‘-— onpenenserca uHTepnoniaumel.

Ta6aunuga 37

Monyns ynpyroctu
apmarypsl E,,

Mlla (xrc/em?)

Knacc apmarypsl u Mapka cram

AL A-IL, 30XM 210 000 (2 100 000)

A-lll 200 000 (2 000 000)
A-IV, A-V, A-VI, AT, 190 000 (1 900 000)
AT-IV, AT-V, AT-VI
B-11, Bp-11, 20X23H18, 08X17T, 200 000 (2 000 000)
12X18H9T, 45X14H14B2M
K-7, K-19, A-ills 180 000 (1 800 000)
Bp-1 170 000 (1 700 000)

12X13, 20X13 220 000 (2 200 000)
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TaGnuma 38
Kosg¢duumeHT v NpH pacyeTe
Temnepatypa Ha Harpes
apmarypsl, ° C
KpaTkKo- DJIHTEeNBHRIA
BpeMeHHbIA
50-200 1,0 1,0
300 0,9 0,6
400 0,7 0,3

I1pumeuan ue. KoapduiueHT v g A MPOMERKYTOUHBIX
3HayeHHit TeMMepaTyp ofpenenserca HHTepnonsiuKet.

3. PACYET JJIEMEHTOB BETOHHbIX
M XEJIE30BETOHHbIX KOHCTPYKLIMH
110 NPEXEJIbHLIM COCTOAHUAM
TEPBOH T'PYIIIbI

PACYET BETOHHbBIX 3JIEMEHTOB I10 NPOYHOCTH

3.1.PacieT no mNpOYHOCTH 3M1eMEHTOB GeTOHHBIX
KOHCTPYKIHH, NOABEPralIMXCA BO3ACHCIBHIO NOBHI-
HIEHHbIX M BBICOKHX TemIepaTryp, AONXeH IpOH3BO-
MAThCA [UIA CEYeHHH, HOPMANBHBIX K HX NpOOOJIPHOM
ocH. B 3aBucumocTH OT yciioBMiE paboTbi IeMeEHTOB
OHH pAacCYMTHIBAIOTCA Kak 6e3 yueTa, Tak M C y4eTOM
COTNpOTHBIIEHHA OETOHa pacTAHYTOH 30HBI.

Be3 yduera compoTtuBieHMA GeroHa pacTAHYTO#H
30Hbl NPOH3BOOHTCA pacyeT BHELIEHTPEHHO CKaThlX
YIEMEHTOB, MpPHHHMAA, YTO JOCTHXKEHME NpefelbHOIO
COCTOSIHMA XapaKTepH3yeTcsA paspylleHHEM CXKaroro
Gerona. ComnpoTHBiieHHe OeTOHa CXATHIO YCIIOBHO
NpEencTaBifAeTCA HANpKEHWAMH, paBHBIMH Ryv,,,
PaBHOMEPHO pacHpedciieHHbIMH N0 YaCTH C)KaTOH JOHDBI
CeueHHMA — YCHOBHOH CxaTod 30He (uepT.6), coxpa-
LIEHHO HMeHyeMOH B [JaNbHEHIUEM TEKCIE CXATOH
30HO# GeToHa.

Re,tem = /7
N o Rbtem Ao / Ay ]
R /A///b/
T Tu_r.
|
b

Yept. 6. Cxema ycCHIHR W Imiopa HanpAXKeHHH B CeYeHHW,

HOPMANBHOM K nNPOROMbHOA OCH BHELEHTPEHHO CXATOTO

GEeTOHHOTO 3MeMEHTa, PACCUNTBLIBAEMOro Ge3 yyera COMmpOTHB-
seHHA GeToHa pacTAKYTOR 30HbI

C yueTom conpoTHBIEHHA GETOH2 PacTAHYTOH 30HbI
NpPOH3BOIMTCA pacyeT H3rHGaeMbIX 3JIEMEHTOB, a
TaK)e¢ BHEUEHTPEHHO CXKATHIX AEMEHTOB, B KOTOPbIX
He [ONyCKalTcA TPeUMHbI U3 YCIOBHH 3KCIUTYaTalMu
KOHCTPYKIMii (371EMEHTHI, IOABEPraioUHeca JABJICHHIO
BOABI, KapHU3kI, Mapaneret H Ap.). [Ipu 3ToM npuu-
Maercs, YIO [IOCTHXEHWe MNpefielIbHOTO COCTOAHUA
XapaKTepu3yercs paspylleHHeM GeToHa pacTAHyToO#H
30Hb! (MOABJIEHHEM TpELMH) .



IipenenbHble yCHMA ONpeneNIAIOTCA HMCXOAA H3
ClenyolMX Opeanocsuiox (uept. 7) :

ceueHus Nocie gedopManuii ocTaloTCA INOCKUMH;

HauboJpllee OTHOCHTENIBHOE YIHHEHME KpaiHero
Rpt Ve
By Ep
HanpspkeHMs B GeTOHe caTOH 30HBI ONPEeTAIOTCA

¢ YUeTOM YNpyTHX (2 B HEKOTODHIX CTy4asX U HEynlpy-
rux) medopmanmit GetoHa,

HanpsDKeHHS B GeTOHe pacTAHYTOH 30HBI pacipere-
JIeHB! PaBHOMEDHO M PaBHBI M0 BeMHe Ry, 7,,.

= i
g,_h ///

Aht b

PacTAHYTOro BOOKHa GeToHa paBHO

t

[ [T

N
&
&

Yepr. 7. CxemMa ycwmi H 3MI0pa HANPSOKEHMHA B CEYeHMH,

HOPMaNIbHOM K NPOAONLHOM och h3ruGaeMoro (BHelEeHTPEHHO

ckaToro) GETOHHOro 3/MeMeHTa, PACCIUTHIBAEMOIO C YYeTOM
conpoTueneHHs GeToHa pacTARYTO#H 30HbI

B cnyuasx, xorpma BepoATHO oOpa3oBanMe HAKIIOH-
HBIX TpPeUMH (HanpuMep, 3NEMEHTIOB ABYTaBPOBOIO
H TaBPOBOTO CeYeHMil MpH HAIMYMH HONEPEeUHbIX CHIT),
TIOJDKEH IPOM3BOMMTBCS DPAcUeT OETOHHBIX 3JIEMEHIOB
u3 ycnoemit (141) u (142) n.4.11 CHuIl 2.03.01-84,
3aMeHdAs pacYeTHble CONPOTHBNIEHMsA GeTOHa yIA mpe-
AeABHBIX COCTOSAHMA BTOPOH TIpymus! Ry c0,7Yp; H
Ry serYsy COOTBEICTBYIOUWMH 3HAYeHMAMM pacier-
HBIX CONMPOTHBJICHHH GeToHA IIA NpEeHENbHBIX COCTOA-
Huit nepBoi rpymnel Rpvp, H Ryp74y.

Kpome TOro, momxieH NIpOM3BOAMTbCA pacueT 3je-
MEHTOB Ha MeCTHOe HefiCTBHe HArpy3KH (cMATHe)
COTITIAcHO YKa3aHuaAM I. 3.63.

BHeneHTpeRHO CKATHIE 3/IEMEHTHI

3.2.Ilpn pacuere BHEIEHTPEHHO CXATBIX GETOHHBIX
ATEMEHTOB [IOJDKEH NPUHMMAThCA BO BHHMaHHE Ciy-
valHBIA SKCUCHTPUCHTET HPONONBHOM CWibl €,, ONpe-
[elIseMblii COTTIacHO yKa3ammsam . 1.30.

JKCUEHTPHCHTET NpOJONBHOH CHIBI €, OTHOCH-
TEJIBHO LIEHTPA TSOKECTH OMHOPOIHOro WIH NpHBeENCH-
HOrO CCYCHMA OLpPEemcNACTCA KaK CyMMa 3KCUCHTpH-
CUTETOB IIpeNeIbHOR CHIIbI: ONpeJie/IIEeMOr0 H3 CTaTH-
YeCKOro pacyeTa KOHCIPYKIMM M cCiyvaiiHoro. Cire-
AyeT YUMTBIBATH Taloke pAedopMamu OT HepaBHO-
MEpHOro HarpeBa GeToHa IO BhICOTE CEYEHMS, OMpe-
feiseMble COITIACHO yKasammaM mi. 1.39-1.44 u 4.26,
CyMMHDYS HMX C 3KCHCHTPHCHTETOM IpOHOJNLHOMH
cwipl. Ecm pedopMampim or HarpeBa YMeHBILAIOT
IKCIEHTPHCHTET MNpPOAOJILHOH CIDIBI, TO YdYeT HX He

TPOM3BOJWTCA.
]
33.7Ips rH6GKOCTH 3MEMEHTOB 1—? > 14 Heo6-

XOIMMO YYHTHIBaTh RIIHAHME Ha MX HeCymylo cIocol-

HOCTh IIpOTHOOB KaK B IDIOCKOCTH 3KCUEHTpHCHTETa
IIpOAOJIBHOTO YCHIMA, TaK M B HOpPManbHON K He#
INOCKOCTH, IyTEM YMHOXXEHHSA 3HayeHMH eo Ha Ko3d-
dumtent 7 (cm. 0. 3.7); B ciyuae pacueTa M3 IDIOC-
KOCTH 3KCLEHTpHCUTETa HpPOAOJIBHOIO YCHUIMA 3Haue-
HHME €p NpHHMMAETCA PaBHbIM BEIHYHHE CIIYy9aHHOTO
3K CHEHTPHCHTETA.

IIpumeHeHHe BHELEHTPEHHO CXKAaTBIX GeTOHHBIX
IEMEHTOB HE [IOMYCKAeTCA MpH 3IKCUECHTPHCUTETaX
TIPWIOKEHKA NpONONIBHOM CHIIBI C YYeTOM IpornGoB
€o M, IPEBBIUAIOLIHX :

2) B 3aBHCHMOCTH OT COYETAHHA Harpy30K:

TIPH OCHOBHOM CodeTaHmn . . . . 0,90y
» 0cobom . ... 095y

6) B 3aBMCHMOCTH OT BHJIa ¥ KJIacca GeToHa:

I8 TOKenoro ofnMHOro GeToHa, TsDKe-
JIOTO M JIETKOTO >apocToiiKkoro Gerona
KnaccoB BeuueB7,5 . ... ....... (y—-1cem
NS APpYTHX BHAOB M KJjiaccoB GeroHa . .

3[0eCh y — pacCTOAHHE OT UEHTPa TAKECTH CeueHMA
00 HaubGonee cXaToro BOJIOKHa OeToHa
(cM. uepr. 6) .
3.4.PacueT GETOHHBIX 3NIEMEHTOB HPAMOYTOJIBHOIO
cedyeHHs Ha HeiicTBHe CKMMAloIeHl NPOMONBHOM CHIIBI
N mpu ux pacuetHoit mimHe [, < 20/ 4 BemMuuHe
IKCUEHTPHCUTETA €o, ONpEICNICHHOR B COOTBETCTBMM
¢ yKasaHuaMH II. 3.2 He Goree ¢ nonycxaercn MIPOHU3-
BOIMTb M3 ycioBua (148) npu /f A = 0.
3.5.Pacuer BHEIEHTPEHHO c>xarmx GeIommx te-
MEHTOB, NOJBEPralonMXcsA PaBHOMEPHOMY M HEpaBHO-
MEDHOMY HArpeBy IO BRHICOTE CEYEHHA C Temmiepary-
poil GeTtoHa HauGonee Harpero rpaum A0 400°C,
TIpPOM3BOOMTCA H3 YCIIOBHA

N<Rb7btAb’ (75)

Toe vp, — KodpoumueHT ycnoBMi paGorTpl GeToHa,
TIpHHMMAaeMblii 1o Tabi. 16 B 3aBHcMMOCTH
OT cpepMel TemIleparypbi GeroHa cxxaroi
30HBI CCYCHHA;
Aj, — IWIOUaph CEUECHHsT CXKATOH 30HLI GerToHa,
olipefienaeMasi A3 yCIOBHA, YTO ee LEHTp
TSDKECTH COBNAfAET C TOYKOH NMPHITOXKEHHA
PaBHOAECTBYIODIEH BHEIIHUX CHII.
Jina 3neMeHTOB INPAMOYTOJIBHOTO ceYeHHA (CM.
uepr. 6) Ay onpepenserca no gpopmyrne

Ay = bh(l - ——2;” ) (76)

llnn IEMEHTOB TABPOBOTO CeUeHMs, eCmH-2e’ <
< hf (qepr 8, a) , A, onpepenserca no popmyne (76)
Ilp]l f,
e' — paccTomHME OT TOUKHM HpHIOXeHuA Cuwibi N 1o
HanGoJNee HaNpsOKEHHOM IpaHH CedeHHs, Oompe-
nesigemoe 1o Gopmyie

e'=y—en, an

Iie Yy — PpacCrosiiMe OT UEHTpa TAXKECTH NpHBeIeH-
HOTO CeYeHMA [0 ero HanGojiee HaNpsDKeH-
HO#l FpaHH, OnpeJieAeMoe COITIaCHO yKa3a-
HuaMm 1. 1.28.
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Yepr. 8. PacueTHbie cXemnl cedeHHil, MPHAATHE MPH pacieTe BHENCHTPEOHHO CAATHX GeTOHHBIX 3/IEMEHTOB TABPOBOTrO CEYCHRA
a — npu 2¢' < hf; 6 — npu hy < 2¢’; 6 — pacupeRenenus Temuepatyp; L.T. — UeHTp THKeCTH CedcHHT

Ipu e’ hf < 2¢' (uepr. 8, 6) A, onpenenserca
1o gopmyre
Ay = brhf + bAx, (78)
roe
Ax = —(hf - ') ¢
’ b' h, 1
:Mh,_e')’_ fbf (hp —2¢'). (19

3.6. PacueT BHELEHTPEHHO CXAaThIX GETOHHEIX 3re-
MEHTOB, HO[BEpralolMxcA HepaBHOMepPHOMY HArpeBy
IO BBICOTE CEUEHMA C TeMNepaTypoi OeroHa HauGornee
Harperou rpan Gonee 400 C u cmleN pacnosioxeH-
HOIit CO CTOPOHBI 3T0it rpamy npu 2e’ < h, 71 OpsMo-
YTONbHOTO ceyeHuss (uepr.9,a) u 2¢’ < h} s
TaBpOBOTO cedeHHs (cM. uepT.8,a), wiu cune N,
pacnonoxcem-xon CO CTOPOHBI MEHee HArpeTodl FpaHH
npu 2e’' < h; (uepr. 9, 6), BHIIONHAETCA H3 YCIOBHS
(75).

Ilpu atoM A, miA EMEHTOB NpPAMOYTONLHOIO
H TaBpOBOFO CEYCHMi NpH PAcHOIOXeHHM cwini NV co
CTOpOHH! peGpa (MeHee HArpeTOil IpaHH) OIpenEeNnA-
ercs 1o gpopMmyne

Ay = 2be’; (80)

IJIs MEeMEHTOB TaBPOBOIO CEYeHHsA NPH paclosioxe-
HMM CWIbl CO CTOpPOHBI IONKH (HauGoJsiee HarpeTol

rpaHy) — o Gopmyne
= 2bje’. @)
Pacuer mpAMOYTONEHOTO cedeHus mpH 2¢’ 2 Iy
(cM. uepT. 9) BLIONHAETCA B3 YCIOBHA

N < Ry(vptApy + Vp24p,)- 32)

IIpu cmwre N, pacnonoxeHHOH €O cTOpoHs! Goiee
Harperoii rpanu (cM. 9epT. 9, @) :
Ay, = bhy; (383)

Ay, = bAx; (¢2))

Ax = —(hy-¢€') &

iwhl - e’)2 ﬁbl hl (hl —2e ), (85)
Bbz V2

a) 4
» ,Ab Y /
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Yepr. 9. PacuerHbie cXeMBlI CeeHHH, NPHHATLC HPE pacwere
BHELICHTPEHHO CXATHX GETONHRIX InEMEHTOR npmyronbnoro
CeweHHS MNpPE ero HEPABHOMEPHOM Harpese C el

HanGomee HATPETOR rpaHm Cevemnn £, > 400 °C

¢-upu npoponsHolt cune N, npanoxensolt co cropons! Goinee
Harperoll rpaBA ceueHRS; G-mpH DporonkHol cune N, mpm-
JIOXeHROH CO CTOPOHL MeHee HarpeToit rpalHH CeveHHN

rme e’ — ompepensierca no gopmyne (77);
Tbe» ﬂb; , B,n » — K03ppHIHEHTE], NPHHAMAEMEIE L0
A Tabir. 16 1 18 B 3aBHCHMOCTH OT

cpeyHell  Temueparypht GeroHa
YYACTKOB CXATOH 30HBI BhLICOTOH
COOTBEICTBeHHO h; H Ax.

Ipa cazie N, paclionoXeHHOH CO CTOPOHBEI MeHee
HArperoli rpamd, H O0GO3HAYEHAAX, NPHAATHIX HA
uept. 9, 6, 3Havemust Ay, , Ay, B AXx ompepensmorcs
10 gopmymam (83) — (85) -



Pacuer TaBpOBOTO CeueHMA HpH cune A, pacrono-
KeHHOH O CTOpoHn! Honkm (HauGornee Harperon
rpaHH) BbIIOMHAETCA M3 yoIoBHA (82) mpr hf 2¢e’
(cMm. vepT. 8, 2) :

Ay, = b}h}; 86)
Ay, —onpenensercs no dopmyne (84) , B koTopoit
Ax = —(hp—e') ¢

i‘/(}-—e')

3pech By H Py — KOIQPUUMEHTHI, IPHHUMAEMBIE TIO
Tabn. 16 ¥ 18 B 3aBHCHMOCTH OT
cpefHel TeMIIepaTyphl NOJIKH;
By, ¥ V2 — 710 e, uTO B Popmyne (85).

Ilpu cuie N, pacmonoxeHHo#i co cropossl peGpa,
HONIKA TaBpa He NPHHHMAETCA B PacueT M ceuyeHHe pac-
CIMTBIBAETCA KaK MPpAMOYTONBHOE.

BHeleHTpeHHO cCKaThle GeToHHbE 3MIEMEHTHI, B
KOTOpBIX HE MOMYyCKaeTcA NOsABIEHHE TpemmH (cM.
4ept. 7), HE3aBHCHMO OT pacuera u3 yaroBuii (75)
win (82) HoMmKHBI GbITH IPOBEPEHLI C YUeTOM COpo-
THRJICHHs O€TOHAa pacTAHyTO# 30HEI (CM. . 3.1) u3
ycloBuA

BorPs by f
Bbz Vs

(hf —2€'). (87)

N < Y1¢ Ry Wpi i

can—7 (838)
e Y, — KodpdumueHT ycnoBHi - paGoTh GeToHa,
NpuHEMaeMsi 1o TaGn. 16:

IIpY HarpeBe O CTOPOHBI CKATOH 30HBI — B 32BHCH-
MOCTH OT CpefHeil TemiepaTypbl GeTOH2 DPAacTRHYTOR
30HBI;

Opd HarpeBe CO CTOPOHBI pAacTAHYTOH 30HEI — B
33BHCHMOCTH OT TeMIIepaTypsl G¢TOHAa pacIAHYTOH
TpaHH.

Iid JneMeHTOB INPAMOYTOJIBHOTO CEUeHHMA, HOH-
BEprajolMXCA DaBHOMEPHOMY M HepaBHOMepHOMy
HarpeBaM IO BLICOTE CEYeHHA C remneparypou GetoHa
HauGonee Harperoit rpamu mo 400 °C, ycmosue (88)
HMeeT B

1,75%; Rp: bh

N< 6eo ﬂ/h—‘p

89)

B dopmynax (76), (77), (88) u (89):

7 — Kodpdmmenr, onpepenigembri mo dopmyne
93);

r — pacCTOfiHMEe OT HEHTPa THKECTH CCYCHHA N0
ApOBOHl TOYKH, HaubGoNee yHaneHHOH OT pacTd-
HYTO# 30HEI, ONIpefieiigeMoe No GopMmyIie

wred
r=¢ ———;
(4 g (90)

= 1,6 — 0,/Ry, s, ¥ NPUHAMAETCH He MeHee
0,7 u He Gonee 1;
0p — MAKCHMAIBHOE  HAPSDKEHHe  CKATHA,
BLMHCNAEMOE KaK [JIs YIPYTOTO Tena) ;
W,.q — MOMEHT CONPOTHRJICHUA JUIS PacIAHYTOH
rpaHM ceyeHMs, ompefelseMbii o ¢op-
myme (255);

Wpi — MOMEHT CONpOTHBNEHUS CeYeHHA A
KpaiHero pacTAHyTOro BOJIOKHa ¢ yve-
TOM HEyNpYTHX AeHOpMAIME PaCTAHYTOIO
GeToHa, onperieNiAeMElil B IIPEATIONIOKEHUH
OTCYTCTBHA HpOJAOJIBHOH cwibl no dop-
Mmyne

bo
w + s EH) 9
PlT T bt o

rae Ip, — MOMEHT MHEPUMH CXaToH 30HBI CEUCHHSA
OTHOCHTEJIBHO HYJIeBO JIMHMH.
TlonoxxeHuie HyIEBOR NUHMK ONpEHENAETCA U3 yCio-
BHA
h—-x)A
Sbo = (__l s (92)
2

rae Sp, — CTaTMYECKHe MOMEHTHI IUIOWIAH COOTBET-
H Sy, CTBEHHO DAaCTAHYTOH W CXAaToH 30H ceve-

HHSA OTHOCHTEJILHO HYJICBOH JIMHHM;

Ap,; — WIOWAND PacTAHYTOM 30HbI CEUCHNS.

Ipu HepaBHOMepHOM HarpeBe IO BHICOTE CEYCHHA C
remneparypou Haubojiee HArpeToid TIpaHH CBpIIE
400 °C nomnoxeHue UEHTPa TOKECTH CeueHMs, 3 TAKKE
BeSuMHbL Ap,, Spg, Spy H I,  OHpEdEIIAOTCA KaK
MIA NpUBEJEHHOTO CEYeHwUs. Jlonycxaetca Wp; ompe-
menaTs no popmyne (259).

IIpn npoBepke MpOYHOCTH HEOGXOOMMO YHIHTHIBATh
HANpPSKEHUs pacTsDKEHMWsI B OeToHe, BRI3BAHHLIE HENH-
HelfHbIM paclpefe/ieHHeM Temieparypst OeroHa nO
BBICOTE CeYeHMs NIeMEHTa M ompefieNsaeMbie Io ¢op-
myne (32).

HauGonsuian Ttemneparypa OeroHa CaToll 30HBI
CeueHMA ATEMEHTOR He FOJIKHA MPEBHHIATH NPEHEITBHO
OOMyCTHMYI0 TeMIIcpaTypy HpHMCHCHHA OGeroHa, yKa-
sanHy0 B 'OCT 20910-82.

3.7. 3uavenne xo03pPunEeHTa 7, YUMTHIBAIOINETO
B/MsHWE NpornGa Ha 3HAYeHWe 3KCIHEHTPHCHTETa Ipo-
HOJIBHOI'O YCIJIHSA €¢ , CTIeAyeT ONpeNeNATh Mo popMynie

1— N

cr

roe N, — yclIoBHaA KPHTHYECKAs CHiIa, ONpenesise-
Mas no gopmyiie
64E, 1,4
cr B x

2

(7] I
x[ 2 o1}, (99

0,1+3,
B opmyne (94) :

¢; — K03pQHIMEAT, YUMTHIBAIONMI BIIMAHHE
UIMTENIBHOTO  JICHCTBAS HArpy3KH Ha
nporu® JieMeHTa B HpEHENBHOM COCTOA-
HHH

M,
M
HO He Oonee 1 + f;
3gech B — Ko03d¢pHUMERT, IPHHHMAEMbIi B 3aBHCH-
MOCTH OT COCTaBa GeToHa M ero Temmepa-
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Typhl B LEHTpe T/DKECTH CEYeHHA IO
Taf. 39;

M — MOMEHT OTHOCHTEIbHO PpACTAHYTOH WM
HauMeHee CXKATOM I'paHH CeYeHHA OT JeH-
CTBHA TOCTOSHHBIX, [PIMTEIBHBIX H
KpaTKOBpeMEeHHbIX HATDY30K;

M; — 1O Xe, OT pmEHCTBHA NOCTOMHHBIX H Y-
TeJIBHBIX HATPY30K;

ly — ompenenserca no Tatu. 40;

8, — xo3pdunueHT, IPHHAMAESMbIA PaBHbIM
o/ h,Ho He MeHee BEJTHIMHBI

—0,01 74 Rp, 96)

IAe 7Yp, — UPHHMMAETCA OO Tall. 16 B 3aBUCHMOCTH
OT TEMIICPATYPhl GETOHA B IEHTpPe TAKECTH
OpPHBEJEHHOTO CEYeHHsA,;

R, — BMIla;
I,,qy — MOMEHT HHEpIMH NPUBENCHHOIO CEYCHMs

OTHOCHTESIBHO €0 IIEHTpa TSDKECTH, Olpe-
JleTsieMblii COTTIACHO yKa3aHuam 1. 1.28.

Ta6nuua 39
Homepa cocra- Koad¢dunuenr § npn remneparype
BoB GeToHa GeroHa, ° C, B LleHTpe TDKECTH CeYeHHs
no Tabn. 11
50 | 100 | 200 | 300 | 500 | 700 | 900
1-3 12| 14| 1,5 2,0 -

4-11,23,24 |16 16| 18| 19| 6,7|160) —
12-18,29,30 |15] 1,5] 2,0 8,0 |33,0| - -
19-21 12| 14| 1,5| 2,06 |16,0{ 25,0500

MMpumeuarnua 1. KoapduunerT § and OpomMexyTod-
HBIX 3HaYeHH} TeMOEpaTyp ONpede/ieTca HHTephonanues.

2. Ecu TeMbeparypa GeToHa B LEHTPE TSOKECTH BHENCHT-
PEeHHO CXKaTOTO CedYeHHA HpesbimaeT HauGonklylo Temiepa-
TYPY, I/IR KOTOpPOH HaHLL YHCIIOBLIC 3HAYCHHA £, TO MOHYyCKa-
€ICH pacueTHOe CeyeHHEe NPHHHMATh ¢ HemoJiHOH# BHICOTOH, B
OeHTpe T/OKeCTH KOTOpOro TeMmmeparypa GeToHa He mpeBH-
maeT HanGobmIy10 BeTHIHHY, YKa3aHHYI B TaGnuue.

Taonuna 40
PacuerHas mmna I,
Xapaxrep omApanAs MCMERTOB BHEIECHTPEHHO
CXaTRIX GeTOHHBIX
3JIeMeATOB
1. IIna cred u cronGoB c onopaMu/
BBEpXY H BHH3Y:
a) Opu lMapARpax Ha ABYX KOHIAX, H
He3aBNCEMO OT BEJIHUYHHLE CMelne-
HEA ONOp
6) opx 3amemsieHEHM OFSHOTO H3 KOH-
OB H BO3MOXHOM CMeLIeHAN
onop:
JU18 MEOTOIPONETHBIX FaHui 1,25H
W18 OJHONPOJICTHRIX 3N3HANR 1,50H
2. Inag cBoGONHO CTOANMX CTeH H 2,00H
cronbos

OBo3naienuUR, NPUKATHIE 8 Tabauye:

H — pricoTa cron6a WA CTeHHl B IIpeiellax ITaKa 32 BHYe-
TOM TOIIWMHL INHTH OepeKphITHA mmGo BEICOTa cBoGomHO
crofmell KOHCTPYKIHH.
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3.8. Pacuer ameMeHTOB GeTOHHLIX KOHCTPYKIMH Ha
MeCTHOe OxatHe (CMATHE) [OOJIDKEH IpOH3BOHMTHCA
COrIacHO yKa3aumam mi. 3.63 u 3.64.

HarubGaeMrie aeMenTH

3.9(3.3). Marubacmule OeToHHBIE FYIEMEHTHI, NOQ-
Bepraiompecs BOSJCHCIBHI0O TeMIepaTypel, MOMycKa-
eTcs HpHMCEHATh TOIBKO B CIIydae, €CIH OHM JiexaT Ha
IrpyHTe WIM CIOENHaIbHOH NOATOTOBKE, M, B BHIC
HCKIIOYCHHSA, B JPYTHX CIy9asX OpH YCIOBHH, 9TO
OHH pacCYMTHIBAIOTCA HA HArpy3Ky OT COOGCTBEHHOIO
Beca B OJi HAMH HCKITIOYaeTcA BO3MOXKHOCTD HAXOXKAE-
HHA JioZicH # 060pyROBAHMUA.

Pacuer m3rmGaembix OGeTOHHBIX 3JMeMEHTOB (CM.
uepT. 7) A0JDKeH NPOU3BOJHUTLCA U3 YCIIOBUA

M< ‘)’ttRbt Wpl, (97)

TAe vy — Koadduuuent ycmopui pabGorsi OeToHa,
IpPHHHMAeMBIi 00 YKa3aHHAM 1. 3.6;

Wy — ompepenserca mo copmyne (91). Hna
JJIEMEHTOB  PAMOYTONBHOTO  CeYeHHA,
HNOOBEPTANIAXCA  PABHOMEPHOMY M
HEpaBHOMEPHOMY HarpeBy 1O BBICOTE
ceueHMs ¢ TemIeparypod GeToHa Hau-
Gomee Harperoit rpamm no 400 °C, 3ma-
weHme

bh?
Wpr = 35 98

PACYET XKEJIE30BETOHHBIX JJIEMEHTOB
1O MPOYHOCTH

3.10. Pacyer no IpOYHOCTM 3NIEMEHTOB JKeNe3o-
GETOHHBIX KOHCTPYKIMH ROJDKCH NPOM3BOIMYBCH IiA
CeueHMH, HODMANbHLIX K HX UPOAOIBHOR OcH, HpH
BUIMYMM NONEPEYHbIX CHI — TalOKe JIA HAKJIOHHBIX
CceueHMH Hambosiee ONACHOIO HANpaBjieHHdA, a NpH
HaTHYMH KpPYDIIEX MOMEHIOB — Takke HamGonee
OnacHLIX NpOCTpaHCIBCHHBIX cevend. Kpome 1oro,
[OJDKeH TpPOM3BOIMILCA pacdeT JIEMEHTOB Ha MecT-
HOe peHCTBHE HArpy3km (cMsTHe, HpOJABIMBAHME,
OTpPHIB) .

PACYET IO MIPOYHOCTH CEYEHHH, HOPMAJIBHBIX
K IPOAOJILHOH OCH INIEMEHTA

3.11. OnpeneneHne NpeenbHBIX YCUIHA B CEeYEHMHH,
HOPMANIKHOM K HpOJNONLHOH OCH IEMEHTa, HAOIDKHO
IIPOU3BOJATLCA HCXOMA H3 CIECAYIOMEX NPeANOChIION :

CONpOTHBIICHRE OCTOHAa PACTDKEHHI0 NPHHHMACTCA
PABHBEIM HYIIIO;

collpoTHBeHHe OCTOHA OKaTH0 NpeACTaRIAeTCA
HAUDSDKEHHEM, PaBHEIM 7, R;, paBHOMEpHO paciipe-
JeNleHHBIM TO C¥aTol 30He Gerona. Koadpdumpent
yclioBHi paGoTn 6eTona v, onipefenaerca 0o rati. 16;

A 3MEMEHTOB NPAMOYTONBHOIO H KOJBIEBOTO
CeueHHH, 2 TaKke TABPOBhIX CeYeHWE ¢ IOJIKOH B
PacTAHYTOH 30HE — B 3aBHCHMOCIN OT cpejHel Temme-
PaTyphl OcTOHA CKaTOM 30HKI CCYeHHA;

ig IBYTABPOBHIX H TaBPOBLIX CCYCHHH C HONKOH
B CKATOH 30H¢ — B 33BHCHMOCTH OT Cpe/{Bed Temie-
parypsi GeToHa OTZENBHO CXATOH 30HE! pebpa | Cxa-
THIX CBECOB HOJIKH.



Cpepsiolo TemMIiepaTypy OETOHAa CXATOH 30HDBI HPAMO-
yronsHeix cevemii mpn £ < &p pmomyckaercs mpu-
HAMATD 0O TEMIEpaType GeTOHAa, pACHONIONEHHOIO
Ha paccroaaun 0,2k, oT cxatoii rpamn cevenus. Ecm
x = Epho W ceveHse monHOCTBIO CXaro (x = h),
ko3¢ ¢uimenT ycnopuii paborsl Gerona ,, AomycKa-
ercsi NpUHHMAaTh B 3aBHCHMOCTH OT TeMIEpaTyphbl
GeToHa, pacHoNoXkeHHOro Ha paccroamun 0,5x ot
CKAaTOH rPaHH CCYCHMA.

IIpu pacueTe Ha Harpy3Ky HauGOJbILIAA TEMIIEPaTypa
GeTOHA CKATOH 30HbI CEYeHAs MIEMEHTa He JOJDKHA
NpeBHNIATh NPENENBHO JONYCTHMOH TeMIepa
OpumeHeHMs Gerona, ykasammoii B I'OCT 20910-82.
Mosixa, pacnonoXxeHHas B pacTAHYTOH 30He, B pacyere
HE YYHTHIBAETCH.

PacrarMBalouMe HaOpseHMsA B apmartype lpH-
HHMAIOTCH He DOoJiee pacueTHOro CONPOTHRIICHHA PacTa-
XEeHHI0 Vg, R, a OKHMAIONME HaNpsDKkeHUs — He Goree
PAcUETHOTO CONPOTHRIIECHHS CKATHIO Yy, R . Koadpu-
IMEHT YCNOBHE paGoTB! apMaTypH 7,, ompefeserc
no TaGu.35 B 3aBHCHMOCTH OT TEMIIEpAaTyphl COOT-
BeTCIBylomiedi apmartypoi. IIp 3TOM TeMmeparypa
apMaTyphl He [OJDKHA IpEBLINATh HMPEAENEHO [XOMyC-
THMOH TeMueparypml NpPHMEHCHHMA apMaryphl, ycCIa-
HaBIIMBa¢MOH IO Pacyery COrNacHo Tabn. 24.

3.12.PacueT CeueHHi, HOPMATBLHBIX K HPOAOJIbHOM
OCH JVIEMEHT4, KOr[a BHEIHAH CHIA AEHCTBYeT B
INIOCKOCTH OCH CHMMETpHH CCYCHHA M apMarypa
COCpENOTOUeHa Yy NepHeH[MKYIAPHbIX K YKa3aHHOH
IDIOCKOCTH TpaHell eMeHTa, [OJDKEH IPOH3BOIMIBCHA
B 33BHCHMMOCTH OT COOTHOMICHHA MEXAY BeJIMUMHOH
OTHOCHTEJIBHOM BBRICOTbI CXKaToif  30HB OeroHa
£¢ = x/hy, onpemenseMoil H3 COOTBETCTBYIIMX
YCIOBHiA paBHOBECHsi, M 3HAYEHHWEM OTHOCHTENBHOH
BHICOTBI CXAToH 30HBl GeToHa fp (m-3.13), mpu
KOTOpPOM Ipefie/IbHOE COCTOSHME JIEMEHTa HACTynaeT
OIHOBPEMEHHO C [OCTIKEHHEM B DacTAHYTOH apma-
Type HalpsOKkeHHA, PaBHOTO PacieTHOMY COIIpOTHBJIE-
Hao Yg R, Kosddumuenr ycnmosuit paGorer apma-
Typhi g, OpUHEMaETCH IO Tali. 35 B 3aBHCHMOCTH OT

TeMIIepaTyphl apMaTyphl.
3.13. 3navenne £ p ompenenserca mo popmyie

tg = Q s (99)

o, w
1+ ;R-( - )
osc,uﬂs L1
TIe W — XapaKTepHCIHKA CXATod 30HBI GeToHa mia
T/DKENIOro OOBMHOro GeToHa, TDKENOTO H
JIEFKOTIO HAPOCTOHKOro GeToHa Ompeziesia-

erca no ¢popmyire
w = a —0,0087,,R,;, (100)

3pech « — KO3(p¢PUIHEHT, HPUHAMACMBIA pPaBHBIM

1A GETOHOB cocTaBoB (cM. TaGi. 11) :
1-3,6,7,10-15,191821 ....... 0,85
4,5,8,9,16-18,23,24,29130 ... 0,80

Tpy — KOIpmmEHT ycnosuit paGorsr Gerona
onpeniensierca mo ratn. 16 mia Kparko-
BPEMEHHOIO HArpeBa B 33BHCHMOCIH OT
cpermHeil Temmeparypbl GeroHa cxaroi
30HH (cM. 1. 3.11);

R, — BMIla;

O,r — HampsDKeHMe B apmarype, MIIa, mpunm-
MaeMoe PaBHEIM:

OnA apMarypsl Knaccos:
AL AL A-IIL A-ITIB w Bp-1 . . v Ro — %

AJV, A-V,A-VI ......... YR+ 40058 —op — A"sp
BILBpILK-7uK-19.... .. 5 R +4008; — 9%p

041 XaAPOCTOUKOIl apMATYPbl MAPOK:

30XM, 12X13, 20X13, 20X23H18, 08X17T, 12X18HIT u
AXMHIABIM . ... ... YR .

3mech Yy, — KO3(QHIMEHT yCIoBHH paGoTBI apma-
Typbl, KOTOPBIA NpH OLpENENICHHH Ogp
OpUHMMAaeTcH Ho Taln. 35 mnA Kparko-
BPEMEHHOFO HarpeBa B 3aBHCMMOCTH OT
TeMIepaTyphl apMaTyphl;
R, — pacueTHOEe CONpPOTHBIEHHE apMATYpbI
PACTSDKCHHIO C YYeTOM COOTBETCTBYIO-
mMX K03GHIMEHTOB YCIOBHA paGoThE
apMaTypbl 7, 33 HCKIIOYCHHEM KO3¢-
¢QummeHTa 7, (cM. mo3.6 TaGn. 32);
B; — xo3dpdumenT, mpuHEMaeMbEHA no
1abn. 35 B 3aBMCAMOCIH OT Temmepa-
TYPbl apMaTyphl;
Ogp — ONpefenserca npn Kosgpdumente Ysp»
MEHBIIEM EMHHIBL, 1

o
Agg, = 1500 — —2— _
RV

—1200 > 0. @ao1)

3uavenus £p B 3aBECHMOCTH OT £¢ NPH PaIHMHBIX
3HaYeHMAX BENIMMMHBI Ogp [ Oy, B, MOTYT GbiTh Ompe-
[esIeHbE 3 rpaduKoB, NpHBENEHHbIX Ha YepT. 10.

Ogc, y — TPEMeIbHOE HANpIDKeHWE B apMarype
CkaToi 30HbI B dopmyne (99) npunm-
maercs paBHbiM 500 MITa mpu pacuere
MEMEHTOB M3 TMKENOro o6praHOrO
6eTOHa, TDKEIIOTO M JIETKOIO apoCTo#-
KOro GeToHa, eciiM YuMThIBaeTCa KO3g-
¢mmenr ycnommii paGorhl  OeroHa
T, < 1 (cm. mo3.2 1aGu.15), u
400 MITa, ecut v, > 1.

Ecm B ceueHMM MMeeTcs pacTAHYTas apMmarypa u3
CTafiel pa3sHBIX KJIACCOB WM C pasHOH TeMmeparypoil
HarpeBa, B ¢opmyiry (99) BBoauTca Gosbilee H3 3Ha-
YeHMH Ogp .

Cramauecknii MOMEHT WIOWagyu GeTOHA I'paHUYHOR
CKaToHl 30HBI IPAMOYTOJIBHOH (OPMBI OTROCHTEJIFHO
OCH, MEPHEHIUKYIIAPHOH K IDIOCKOCTH [IeHCTBHSA M3FH-
Garollero MOMEHTa ¥ IPOXOAsiLiel uepe3 HEHTP THKECTH
IDIOLIANK CCYCHHA apMAaTypbl paCTAHYTOH 30HBI,

Sg = agbhd , (102)

raoe
ap = Ep(1-05 ER)- (103)

3HaueHHA QR B 3aBHCHMOCTH OT £, NpHUBEACHBI Ha
gepr. 11.
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0.70 4
g7,

0'66 A/ ///

062 ’ Y 7 7
IRAK /7/// ///
A
058 & L0055 .4,
%7/ A
054 A /{/Aé ;
/f/ / //,/ 0/
050 // 5/ ,/ //// // b
s
046 b '/// ’,//
4z
042 % ,/
fldd
/ Yy
0.38 p
060 064 068 0.72 0.76 080 084 %,
Yepr. 10. 3uauennss (R B IABHCHMOCTH OT £, [ANA pacyeTHBIX
" OsR
3HAYCHHH BETHIHHBI 7006,
046
,/
044 A
042
g
8 040
z %
{ om //
y g =8, (1-058,)
03 a,=% ({-05€)
03 L[]
T040 045 050 0S5 060 065 070 %.%

Yepr. 11, 3uaverna Op u O, B 3aBucuMocTHOT Ep n &

Insa ameMeHTOB, NOABEPraloUMXCsA HATPEBY, HE3ABH-
CHMO OT BEJIMUMHBI TEMIEPATYpbl £p M &g HE NOJDKHBI
IIpEBBILIATH 3HaueHM# cooTBeTcTBeHHO 0,70 1 0,46.

3.14. [Ipu pacuere 1O IPOYHOCTH >KeNe306ETOHHBIX
37IeMEHTOB ¢ BBICOKOIPOYHOH apMaTypoil KIIAccoB
A-IV, ArlV, A-V, A1V, A1-V], B-II, Bp-ll, K-19 u K-7
npu coGmopennu ycnosuii § < £p pacyeTHOE COMpo-
TUBJICHHE apMaTypbl R, NOIKHO ObITh YMHOXEHO Ha
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KOIpQUIMEHT YCIOBHH paboThr 75, (M. .03.6
Ta6i1. 32) , ompenensAemsiii o popMyTie

756=n—(n—1)(2—§——1)<n, (104)
&r
IO 7n — OpPHHUMAETCAd paBHBIM IS apMaTyphbl
KJIaCCOB:
ALV .o 1,20
AV, B-ILBp-IL K-19uK-7 ... 1,15
A-VI ... ... e 1,10

Ina ciyyas HeHTpaTPHOTO PAacTAXEHHA, 3 TAKXKe
BHEIIEHTPEHHOTO PAacTsDKEHUA MpPOMOJIbHOM CHIIOH, pac-
MOJIOXKEHHOH MEXAY paBHOLEHCIBYIOLWMMH YCHIMi B
apmatype, 3HaYeHue 7Y;, IPHHUMAETCHA PaBHBIM 7).

Ilpy HamMuMM CBapHBIX CTHIKOB B 30He IEMEHTa C
MSrHGaLMMH MOMEHTamMH, OpeBbinatonmmu 09M,,
(rne M,,,, — MaKcCHMaIbHbIA DPAacueTHbII MOMEHT),
3HaYeHHe KO3Q(HUMEHTa Yy, VI aPMAaTyphl KIaccoB
A-1IV n A-V npunumaerca He Gonee 1,10, a pia apma-
TypbI kitacca A-VI — ne Gosnee 1,05.

Kospduupenr ycnosuit paboThl 7, He cremyer
YUYMTBIBaTh Jj1S apMaTYPhl 371€MEHTOB ¢

PAacCYMTHIBAEMBIX Ha JieiCTBHE MHOIMOKpPAaTHO MOBTO-
psIoLeiicd HarpysKu;

apMIPOBAHHBIX BLICOKOIIPOYHOH IIPOBOJIOKOH, pac-
TnoNoXeHHO# BIIOTHYlI0 (Ge3 3a30poB) ;

IKCIDIYaTHPYEMBIX B arpeccHBHOM cpefie.

3.15. Jins HampsATaeMo#l apMaTyphl, pacloNIOXKeHHOMH
B CKaToii 30He IIpH NeHCTBHM BHELIHHX CHJ1 WM B CTa-
I obXaTHa ¥ MMEIOLIeH crelvicHHe ¢ GeToHOM, pac-
YeTHOe COMPpOTHBIIEHHe Cxarmio R, (mm. 3.17, 3.22,
3.33 u 3.46) pomxHO GBITH 3aMEHEHO HANIPSDKEHMEM
Oy, PaBHBIM ( Oy, — Osp)> MIla, Ho He Gonee Ry,
Tme Og, — ompefielsercs NpH Koddummente vy,
Gonbiiem emaruus. IIpH pacuere 35eMEHTOB B CTagUu
006xaTHs V1S HANPATAEMOM apMaTy pbl, PacIOIOXKEHHOMH
B 30He NPEeJIIoNaraeMoro paspylleHus GeToHa OT CKa-
TH3A, HAIPSDKEHYE Oy, ,, IpHHUMAaeTCA pasHeM 330 MITa.

H3arubaemeie aJIeMEHTHI

NpsIMOYTOJIHOI'O, TABPOBOI'O, ABYTABPOBOIO,
KOJIBIIEBOTr0 CeveH i

3.16.fIpu paciere 1O NpOYHOCTH H3rHOGaeMBIX
WUIEMEHTOB peKOMEHIyeTcA COOIIoAaTh YCIOBHE X <
< &g ho. B cyvae, xoraa mwiomanmy ceveHHs pacTAHy-
70 apMaTyppl OO KOHCTPYKIMBHBIM COOGpakeHHAM
WIH H3 pacyeTa IO IpeHeIbHbIM COCTOSHMAM BTOpPOH
rpymnsl OpHHATA Gonbilie, 9eM 310 TpeGyerca mis
coGnmiofieHsas ycnoBua x < §£p ho, pacuer ciepyer
MpOU3BOMTL IO (opmMyliaM I obuwiero cryvuas (cMm.
m. 3.17 u 3.28 CHull 2.03.01-84) ¢ yueToM BAUMAHUA
TeMIlepaTypsl Ha pacueTHble COHNpOTHBIICHHA GeroHa
M apMaTypbl.

Ina snementoB M3 GeroHa knacca B30 m Huxe c
HEHaNpsAraeMoit apMatypoii xuaccoB A-I, A-II, A-HI
4 Bp-I momyckaerca Takoke B ciiyuae, eciM IONydeHHas
u3 pacdera o ¢dopmynam (106) wm (122) sBemrmmna
x>§phy, pacieT NPOM3BOIMT COOTBEICTBEHHO M3
yenoBuii (105) u (121), mopcTaBnssg B HHX 3HaYeHHE
X = E Rhﬂ .



PACYET IIPAMOYT OJIbHbIX CEYEHHH

3.17. Pacuer NpAMOYTONBHBIX CEYCHHMH, YKa3aHHbBIX
B 0. 3.12 (uepT. 12), nomkeH IPOM3BOAMTHCA:

a)mpu § = —— < g
ho

+ Yy Roe Ag (ho — a'); (105)

IpH 3TOM BBICOTAa CKATOH 30HBI X OIIpENIENIACTCA H3
¢opmybI

Yt RsAg — 7stRscA.s" = Tp Rpbx; (106)

X -

6) opu & = h— > £ p OPOYHOCTH CEUCHHA C ABOH-
0

HOH apMaTypoil MOXHO NPOBEPATH U3 YCIIOBHA

N

e
b

L K

?
/

N
As

Yepr. 12. Cxema ycuimit M IWIOPA Banpskennii B CeYeHMH,
HOPMaJNBHOM K NpOJOMbHOH OCH M3ruGaemoro xesnesoGeron-
HOFO 3IEMEHTa, MIPH pacyeTe ero No MPOYHOCTH

3.19. Ilop60op NPOAONBHOH apMAaTypbl HPOU3BOOUTCA
cnexyommum obpasom:
BBIYHCIIACTCS 3HAYCHHE

M< ag vy, RybhE + v4R.AL (ho — a')  (107) @ = —M—,i (109)
WIM COTTTACHO YKa3aHuaM 1. 3.16; Vbt Rp bho
B) mpu x < 24’ IIpu OTCYTCTBMM CKATOH apMarTyphl WIOWAAb Ceve-
HUs pa i apma onpeaenaerca no ¢gopmyne
M <y RA, (o — a'). (108) PaCTAHYTOH 3pMaTy bt OMIpert bopmy.
M
B ¢opmyne (107) 3HaueEme ap — MO YKa3aHUAM A= ——M8m—, 110)
mo. 3.13. 7_\'1 Rs Vho
Irae v — ompenensercA no TaGn. 41, rae paHeI 3Ha-
3.18.IIpun mpoBepke NPOTHOCTH  IPAMOYTONbHbIX ueHus Ko3p¢unmentos £, v U ay HIA pac-
ceveHuii ¢ O/MHOMHO apmaTypoii B opmymax (105) — YeTa IO NPOYHOCTH JKENe30GeTOHHBIX INe-
(107) npmumator A; = 0. MEHTOB;
TaGnuna 41
£ 14 a, 4 v a, 4 v a,
0,01 0,995 0,010 0,25 0,875 0,219 0,49 0,755 0,370
0,02 0,990 0,020 0,26 0,870 0,226 0,50 0,750 0,375
0,03 0,985 0,030 0,27 0,865 0,234 0,51 0,745 0,380
0,04 0,980 0,039 0,28 0,860 0,241 0,52 0,740 0,385
0,05 0,975 0,049 0,29 0,855 0,248 0,53 0,735 0,390
0,06 0,970 0,058 0,30 0,850 0,255 0,54 0,730 0,394
0,07 0,965 0,068 0,31 0,845 0,262 0,55 0,725 0,399
0,08 0,960 0,077 0,32 0,840 0,269 0,56 0,720 0,403
0,09 0,955 0,086 0,33 0,835 0,276 0,57 0,715 0,408
0,10 0,950 0,095 0,34 0,830 0,282 0,58 0,710 0,412
0,11 0,945 0,104 0,35 0,825 - 0,289 0,59 0,705 0,416
0,12 0,940 0,113 0,36 0,820 0,295 0,60 0,700 0,420
0,13 0,935 0,122 0,37 0,815 0,302 0,61 0,695 0,424
0,14 0,930 0,130 0,38 0,810 0,308 0,62 0,690 0,428
0,15 0,925 0,139 0,39 0,805 0,314 0,63 0,685 0,432
0,16 0,920 0,147 0,40 0,800 0,320 0,64 0,680 0,435
0,17 0,915 0,156 041 0,795 0,326 0,65 0,675 0,439
0,18 0,910 0,164 0,42 0,790 0,332 0,66 0,672 0,442
0,19 0,905 0,172 0,43 0,785 0,338 0,67 0,665 0,446
0,20 0,900 0,180 0,44 0,780 0,343 0,68 0,660 0,449
0,21 0,895 0,188 0,45 0,775 0,349 0,69 0,655 0,452
0,22 0,890 0,196 0,46 0,770 0,354 0,70 0,650 0,455
0,23 0,885 0,203 0,47 0,765 0,359
0,24 0,880 0,211 0,48 0,760 0,365
Il pEMeuaHu e g u3ru6aeMrIx 3j1eMeETOB IPIMOYTONIBHOIO CedeHHA
Yo ReAs — Ygr R AL M- R, Al(h, —a'
= JorTsfs ~ YorTaefs Y5t RocAs(ho ~a) = E1-05¢).

Tpt Rpbho

vpt Rp bhs
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eCNu &9 > Qp, TO TpeOyeTcs YBEMUHTb CeYeHHeE,
TIOBBLICHTh KJIacC 0STOHA WM YCTaHOBHTbH CKATYIO apMa-
TYpY.

IIpn BoO3peiicTBME TeMIlepaTyphl, BbINEC IPEJIEIBHO
JIoMycKaeMoil TeMIlepaTyphl IipAMeEHeHRs GeroHa (cM.
Ta6n. 11), ceueHwe paccuMTBIBaeTcA C HeNOJHOH
BBICOTOM.

Pacuer npon3Bopsar ciepyiomum o6pasom:

ONpEAeNAIOT PACCTOAHME X, OT Hanboiee HarperoM
TrpaHd 0O GeTOHAa, HMEIOIIEro IIPeAe/bHO AOMYCTHMYIO
TeMIepaTypy NpMMeHeHHsA. 3aTeM BbIMHCIIAIOT 3HAYCHHE
Qo1

Qo = M > (111)
TpeRpb (ho - xy) 2

Ioe 7y — UPHHHMAeIca mo TaQil. 16 B 3aBHCHMOCTH
OT cpefHeH TemIleparypbl GeroHa Cxaroi
30HbI C YKOPOYEHHOH BBICOTOMN CCUeHHA.

OTHOCHTEIBHYI0 BBICOTY CXATOH 30HBI ONPEAECIAIT

no ¢opmyite

g= 20t (112)

1+0,5 apy

Hns pacuera MPUHUMAIOT YKOPOUECHHYI0 NOJIE3HYI0
BBICOTY CESUEHUSA

- _ho-x
1-05¢

ILtowans ceyeHus pacTAHYTOH apMaTyphl ONIpeneN-
eTcs 1o GopmyIte

113)

u

R
Ag = bhy,t —10t7b (114)
Vst Ry
3HaYeHHA Yp; U Vg, DPHHHUMAIOTCA [0 YKa3aHUAM
mr. 3.11-3.13.
3.20. Korma TpeOyerca mo pacyeTy cxaras apma-
Typa, IUIOLIAfib CEYeHMs CXKATOH M pacTAHyTO# apma-
TYPbl PeKOMEHIYeTCsI ONpeAeNnaATh no GopmMyam:

M-« Ry, bhd
A; = R Ype R pONo ; (115)

7SIRSL‘ (ho - a’)
7stRsc

bh R
£R B0 15 Ry | Al . e
‘YstRs 7stRs

3HaveHHA Yy, M 7Y, DPUHHMANIOTCA N[O YKa3aHUAM
n.3.11,a £ H ap —no yKasaHuam . 3.13.

Ecnu npHHATaA IWIOLIADb CEUCHH CKATOMH apMaTyphl
A; 3HAUMTENIBHO IIPEBBIIIACT €€ BEJIMUMHY IO pacyery,
TO IDIOWIa[h CEYEHUs DACTAHYTOHM apMaTypbl MOXET
OBITh YMeHbUIEHA.

ITnomanp cedeHHs1 pacTAHYTOH apMaTyphl oOIlpe-
Jensierc ¢ yueToM (pakTHRecKOH IUTOIIAHM CEUCHHA
CKaTO# apMaTypsl 0O yKa3aHMsaM 1.3.21.

3.21.1lpy Hamuw C©KAaTOH apMaryphnl IUTOIIAIDb
CEeUEHHs PacTAHYTOH apMaTypbl PEKOMEHIYETCs ompe-
HENATH CIefyIolHM 0Gpa3oMm.

Brrasciisercsa 3HaYeHUe

M-y, R, A (ko —a')
ap = st7sc sz o .1
‘thRbbho

A =
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Ecm ap < ap, T0 B 3aBHCHMOCTH OT 3HaueHUA g
no 1aGin. 41 HAXOOMTICA OTHOCHTENBHAA BBICOTA CHATOM

30HBI g = i__
ho
’
Tipn £ > 22
ho
£bhy 14, R Y R
As= t b+A; st tse . (118)
s Ry Yse Rs
’
Ilpu ¢ < 2a
o
4, = M (119)

7st Rs (ho - a')

IInomagh pacTAHYTOR apMATYphl MOXeET ObITh CHH-
JdKeHa, eCIM BeJIMUMHA £, HalifleHHas Oe3 yvyeTa CXATOH
apmarypel, B 33BHCHMOCTH OT 3HaueHHs o Nno ¢op-
myne (109) oxaspBaercs Memee 2a'/ho. Torpa
KOJIMYeCTBO PacTAHYTOH apMaTypsl onpepensercs Ge3
yUeTa cxaroii apMarypsi o popmyine (110).

Ecmt ap > ap, TO TpeOyeTca YBEIMUHTh CXKATYIO
apMatypy. B 3ToM cityuae KomiuecTBO CKaToil H pacTa-
HYTOH apMAaTyphl oNlpefeligeTcA No yKas3amuaMm n. 3.20.

3HaYCHMA Yy, M Vg, NPHHEMAIOTCA HO YKa3aHMAM
n.3.11,aap —n.3.13.

PACYET TABPOBbIX H IBYTABPOBbIX CEYEHHH

3.22. Pacuer ceueHMH, MMeERIUMX NOJIKY B CXATO#
30He, IOJXEH NPOU3BOIUTHCA B 3aBHCHMOCTH OT NOJIO-
JXeHHA TPAHMIIbI C)KATOH 30HBL:

a) ec/lM TpaHMIA CKATOH 30HBI IPOXOIMT B IOJIKE
(uepr. 13, a), T. e. coGIONAETCA YCIIOBHE

Y5t RsAs < 7btRbb} h} + 7stRscA; » (120)
pacueT NpOM3BOIMTCA KaK YIS HPSIMOYTOJEHOTO CevYe-
HUA UMPHHOR by B COOTBETCTBHE C YKA3AHHSMH
mn. 3.17 u 3.18;

6) ecnu rpaHMIA CKaTOM 30HHI NMPOXOAUT B peGpe
(uepr. 13, 6), T. e. yarosue (120) He cobonaerca:

mpu ¢ = ;x_ < fR pacuer NpPOU3IBOMMICA M3

o
yCI0BHSA

X (ho —05kp) + v, Roc Ag (ho — a'), (121)

OpH 3TOM BbBICOTA CKATOH 30HBI X onpenenserca

13 GopMyIB!
TseReAg — 1R Ag =

= YTpeRpbx + vy, Ry (by — b)hf.  (122)
Opu x > Ephy MOXHO HpHHATL X = £phy
IOpOYHOCTH CeEHHs HPOBEPHTh U3 YCIOBUSA
M < ag vy Ry bhG + 7y Ry (b — b)hf X
X (ho —05hg)+ YR Ag(ho — a)  (123)
MWJIH COTJIaCHO YKAa3aHMAM II. 3.16.
Korna B pacuere yumThIBaercst apmarypa, pacnono-

XeHHAaA B CXATOH 30HE, H NpH 3TOM He cobmomaerca
ycnoBHe X > 2a’, 10 ciiemyet B dopmynax (120) —



a) 6 7;\'5 d) " 71\'5
1% 22222\ 274/ B
seee ’L,
b o b o
Ag As

Yepr. 13. MonoxeHne rpaHHLB! CHATOH IOHBI B CEYCHHH H3TH-
BGaemoro xene306eToHHOro NeMenTa

a — B nonke; 6 — B pebpe

(122) npunsare R, = 0, e 370 OPUBOIMT K NMOBbI-
INEHHUIO MpOYHOCTH.

3HAYEHHA 7, M Vg, OPHHUMAOICA MO YKa3aHUAM
m.3.11,a ¢ 1 ap —m. 3.13.

Npumevanne. lpu nepeMeunoﬁ BHICOTE CBECOB HONKH

JIONYCKaeTcA OpHHAMATDH 3HaYeHHe hf PaBHBIM CpefHeil BHCOTe
CBECOB.

3.23. [Inowamp ceveHHA CKATOH apMaTyphl ONpene-
ssercs mo gopmyie
M- aR 'yb‘Rbbhoz -

[

A
4 Vst Rse (ho — ")
— V5 Rp (bf — D) (ho — 05 hf)

Vst Rse (o — a")
Iae Op — ONpeAeNAeICA MO yKasaHusM I.3.13, a
Ypr B Vg —0.3.11.
3.24. [nowanp CeueHHsT pAacTAHYTOH 3pMaTypbl
onpeneysAeIcs clenyLMM 00pa3oM:
a) eclIM rpaHUNA CXKATOH 30HBI NPOXOJHMT B IHONKE,
T. . coDroaeTCs yCIoBHe

M < vy, Ry bphg (ho —05hg) +
+ vy R Ag (ho — a'), (125)
IWIOWafb CEUEHWA PACTSAHYTOH apMaTypbl ompepens.
eTCcA KaK NI NPAMOYTONIBHOIO CEeYeHMs IIWpPHHOH bf
COIJIaCHO yKasaHusam mn. 3.19 u 3.21;
©) ecnM rpaHMUIA CKaTOH 30HBI Ipoxomut B pebpe,
T. €. ycnosre (125) He coGmopaercs, INOMAMb CeUHUA
PACTAHYTOH apMaTypbl olipefefigercs o gopmyine
& bhg vy Ry +(bf — b)hy X

Tse R

» (129

s

L4
.~ X YptRp + Vg Rop Ag
Vst Rs

(126)

rae § ompepensercsa No Ta@i.41 B 3aBHCMMOCTH OT
3HavYeHHus

M — 5y, Ry (b — b) by (ho —05h) —

Qg = —
TpeRp bh3
—__ 7stRch; (ho — a') . (127)
vp¢ Ry, bh3

Ilpr 3TOM [OIDKHO YHOBNETBODATHCA YCIOBHUE
ay < & R

3HaYeHHA Yp, ¥ Y5, NPHHAMAIOTCA IO YKa3aHMAM
m3.11,a ap —mn.3.13.

3.25.Ilpy OopMHOYHOM 3apMHpPOBAHHM CeYeHMs IIPO-
DOJILHOH pacTAHYTOH apmaTtypoil B q>opmynax (120)—
(123), (125)—(127) npunumaetca A; = 0.

YcraHapnuBaemas B CKAaToil 30He KOHCTPYKTMBHas
H MOHT&)XHasg apMarTypa NIpH ONpefAeNicHUM IPOTHOCTH
CeUeHMH B YCIIOBHAX BO3JEHCTBHA NOBBIICHHBIX M
BBICOKMX TeMIOeparyp He HOJKHA YIHTbIBAThCA B pac-
gere.

3.26. 3navenue by, BBOIMMOE B pacueT mo ¢hop-
mynam (120)—(127), npunumaeTca U3 yCJIOBHSA, YTO
UHMpHHa CBeca HOIKH B KaXZYyl0 CTOpOHY OT pebpa
pmomkHa GwiTh He Gonee 1/6 mponmera sneMeHTa M He
Gonee:

a) Mpd HaMMYMM DONEpPEeYHHIX peGep HIHM IpH
hf 20, lh — 1/2 paccrosHHA B CBeTy MeXAy peGpamu;

6) mpu OTCYyICIBHM NONepeYHbIX peGep WM IIpH
PaCCTOAHMAX MEXAY HHMH 6onbumx, ueM paccTOAHUsA
Mexqy HpOJONBHEIMH peGpamu, H hf < 0,1k — 6hf,

B) IIpH KOHCOJNBHBIX CBECAX MONKH HPH:

hf > 0,1h —6hy;
0,05k < hp < 0,1k —3h;

hy < 0,05k — cBechl He yuMTBIBAIOTCH,
H CEYCHHE eMeHTa PaCCUMTRIBAETCA KAK NPAMOYTOIb-
HO€ IHpUHO# b.

B peOpucTbIX KOHCTPYKIMAX NaHenell, OrpaHHYH-
BalomMx pabouee IPOCTPaHCTBO TEINIOBOrO arperara,
KOI7ia HEBO3MOXHA YCTAHOBKA XOMYTOB M KOHCTPYK-
THUBHOH apMaTyphl B CXarToil 30H¢ GeToHa M3-33 Temme-
PpaTypel, NPEBHIIAIIIEH APEHNEIIBHO AONYCTUMYIO TeM-
Oeparypy NpUMeHeHMs KOHCTPYKIHBHO#H apMatypal
(cM. TaGn. 24), pexomeHpayeTcs TOJIMHY HONKH hf
HA3HA¥aTh TaKyI0, YTOGHI OTHOIIECHHE Ay r/h TaBpoBOrO
ceyerms1 GpUI0 paBHO WM Gonpmie, qu 3TO0 yKa3aHo
Ha veprT. 14.

= 03l

S~

= NN

w 02 -

H

g 04

£

° b ~b
0 2 4 8 8 H0 2 # S

hf
Yepr. 14. 3Ha%esns OTHOMIEHHA —— B 33BHCHMOCTH OT XapaK-

-
TEPUCTHKH TABPOBOIO CeYeHHs ! 3

PACYET KOJIbLIEBhKIX CEYEHHH

3.27. Pacuer m3ruGaeMeix 3NEMEHTOB KOJNBUEBOIO
CeUeHUs HpH COOTHOMIEHWH BHYTpEHHEro ¥ HapyXHOTO
paguycoB ry/r, = 0,5 c apMarypoil, paBHOMEpHO
pacupelielieHHOM IO OKPYXHOCTH (IpH YHCIE NPOKOJIb-
HBIX cTepxaell He MeHee 6), HOJNKEH IPOU3BOMMTHCA
KaK [yIg BHEUEHTPEHHO CXATHIX /eMeHTOB IO yKa3a-
HUAM 1. 344, npunumasa B popmynax (161) —(163)
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BeJIMMMHY HpoponbHo# cwnel NV = O u moacTaBiAd B
dopMmyny (161) Bmecro Ne, 3HauyeHue H3rMGarolEro
MomeHTa M.

BHemeHTpeHHO cKaThie 37IeMEHTEI
NpAMOYTOJILHOI0, TABPOBOIO, IBYTABPOBOI0
H KOJNLIEBOro cedeHHi

3.28.IIpu pacueTe BHEIEHTPEHHO CXATBIX JKENE30-
GeTOHHBIX 3]IEMEHIOB HeoOXOIMMO YUHTHIBATH CIIydaii-
HBIil HAYAIBHBIA SKCUEHTPHCHTET €, COMIACHO YyKa3a-
HHAM 0. 3.3, @ TakxKe BJIMAHMe NMporHOa Ha HX Hecy-
1Yo cnocoGHOCTP B COOTBEICTBHHM C TpeGOBaHHAMH
mn. 3.7 u 3.29. JIoOnONMHUTENIBHO HOJDKEH YUHUTHIBAThCSH
3KCHEHTPHCHTET OT TeMIlepaTypHOIo BbirGa f;, BbI3-
BAHHOIO HEPABHOMEPHBIM HAarpeBOM IO BBICOTE Cede-
HMA IeMeHTa

e = € t et /[ (128)

rae ey = M/N.

Ecnu TeMmepaTypHbiii BHITHO YMeHbIIAeT pacyeTHbIA
SKCHEHTPUCHTET MpPOMONBHOX CHIBI €p;, TO OH He
YUHTBIBAETCH.

3.29.Ilpn pacueTe BHEUEHTPEHHO CXaTbIX 3JIE-
MEHTOB CJIeflyeT YUMTbIBaThb BJIMSAHME NpornGa Ha Mx
HECYIyl0 CIOCOGHOCTb, KaK IpaBHIO, MyTeM pacyeTa
KOHCTPYKIIMH [0 Aed0pMHPOBAaHHOMN CXEMe.

HomyckaeTcss HpOM3BOOUTD pacueT KOHCTPYKIMH 0
HefedOpMHMPOBAHHOM CXeMe, YIMThIBasA NMpH FMOKOCIH
lp/i > 14 pnuanve mporuba sneMeHT2 Ha €ro Hpoy-
HOCTP, yTEM YMHOXEHHA € Ha ko3bommeHT 1. Ilpu
3TOM YC/IOBHaA KpHTHUecKasa cwia B ¢opmyne (93)
9IS BbIYMCIIEHHA 7) NpHHMMAETCA PaBHOH

_ 6’4’1':'b Ired 0,11 +
e 12 o1 \01+ 8]0,
+o,1) + als]. (129)

JnA 3MeMeHTOB INpAMOYTONBHOIO CeveHMA IIpH
pPaBHOMEPHOM ¥ HepaBHOMEpPHOM HarpeBe C TeMIepa-
Typoii HauGonee Harperoii rpaHu o 400 °C u pacnono-
>KeHMH IIPOJOJIBHOM CHITBI B INIOCKOCTH CHMMETPHH

l9,2bh[ Ebﬁbﬁ( 0,11 +01>+
A2 3pp,01 \OL+ 8,/p,

ho ___al 2
+ “lEsB_q —h' . (130)

B dopmynax (129) u (130):

lo — mpuHMMAaeTcA MO ykasaHuaMm I. 3.30;

8, — ko3apdunueHT, HpHHMMAEMBI NO YKasa-
HUAM 0. 3.7;

¢; — xo3b¢unmueHT, ompemenseMsni mo dop-
myne (95); mpu 3toM MoMeHTHr M M M;
ONpeAEIIAIOICA OTHOCUTEIIBHO OCH, Hapal-
JICNIbHOH JIMHAM, OrpaHHYHBAIOLICH COKATYIO
30HY H OpOXO/IIIEH Yepe3 LeHTp Hanbonee
PACISHYTOrO WIH HaMMeHee CKaroro (npu
HEAHKOM C)KATOM CEYCHWM) CTepyKHS apMa-
TYpbl COOTBETCTBEHHO OT NEHCTBHA MONHOI
HArpy3KM H BO3[CHCTBHA TeMIeparyphl H
OT [EHCTBHA NOCTOAHHBIX M YIMTEIBHBIX
HArpy30K H [JIMTEJIBHOTO HarpeBa;

cr
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— MOMERT MHEpLMH OpHUBeeHHOro DeTOHHOrO
CEeYEeHMsA ITEMEHTa OTHOCHTENLHO OCH, NIpO-
xopsueil yepe3 LEHTp TADKECTH CeUeHMA H
NapajUTesIbHON  JIMHMM, OTpaHHUYMBAIOIUESH
CKATyl0 30HY, ONpEHENseICA COINTACHO
yKa3aHuam II. 1 .28;

I, — MOMEHT HMHEPUMH CEYEHHS BCed apMaTypbl

OTHOCHTEJIBHO TOH Xe OCH;
B, — opumumaercs mo Tadin. 35 B 3aBHCHMOCTH
OT TeMIIeparyphbl apMaTypbI;
fp ¥ v — mpmHMMAlOTCA IO Tabn. 16 K 18 mns KpaTKo-
BPEMEHHOTO HarpeBa B 3aBHCHMOCTH OT
TeMIlepaTypel 0eToHa B IEHTpe TAXECTH
OpUBENEHHOTO CEUCHMS;

Yp — K03 PUIMEHT, YIMTHIBAIOLMA  BJIMAHHE
ApedBapHTENIFHOTO HANpPsKEHHUA apMaTyphl
Ha JXXECTKOCTh 3JIEMEHTa; NpH paBHOMEp-
HOM ODXKAaTHM CevYeHHSA HalpsTraeMoOiH apMa-
TYPpOii ¢, ONpeieNAeTCA No GopmyIte

red

% €
¢p=1+12_-’L-T, (131)

Ry
3ech Op, — OINpEMeNseTCcs HpH KoIPHUEEHTe Yy,
MeHBHIEM €IHHHUIBL.
Ina aneMeHTOB Ge3 IpedBapHUTENIBHOIO
HaNpsXCHUA apMaTypel ¢, = 1.

A = — — rubGKOCTb 3NMEMEHTa, TIAe { — paguyc
! HHEPIMH cedYeHHS B INTOCKOCTH H3rn6a.

Ilpy HepaBHOMEpPHOM HArpeBe IO BBICOTE CCUCHMS
i ompenenAeTCA:

B HallpaBlIeHHM lepenafa TeMIlepatyp — Kak i
NipuBefieHHOTO ceveHus (cM. m. 1.28), mo popmyie

i =l/ Lea/ Areas (132)

B HANpaBICHUM, NepNEHANKYIIAPHOM Iepenagy TeM-
Teparyp, o popmyite
i=)1a. 133)

I'nGKOCTD 3NIeMEeHTa NPAMOYTOJILHOIO CEUEHHA NpH
PaBHOMEpHOM M HEpaBHOMEPHOM HarpeBe IO BBICOTE
CeveHHs ¢ TeMuepaTypoil Haubonee HarpeToH rpaHH Jo
400 °C onpenensercs 0o Gopmyie

A = 346l,/h. ' (134)

Korpa no yciioBusiM HarpeBa apmaTypa yCTaHaBJIM-
BaeTcA TOJNIBKO y OAHOW H3 rpaHeil ceueHMA JICMEHTa,
1. €. IPEMeHsAEICA OJMHOUHOEe 3pMHpOBaHHe, B ¢op-
myne (129) I; = Ou a = 0.

Ilpu pacuere H3 IDIOCKOCTH JKCIEHTPHCHIETa Ipo-
JIONbHOX CHIIBI 3HAYeHHWEe €y NPHHEMACTCA PaBHBIM
BeJIHUHHE CIIy9aifHOro 3KcuenTpucurera (cM. . 1.30).

Mpu re6koc N < 14 pgomyckaeTcss OpHHMMATH
7= 1.

Ipu N > N, ciepyer yBeJMIMTb pa3Mephi CeUeHUA
JTH YMEHBIIATH pacyeTHYIo IIMHY 3I€MEHTa.

3.30. Pacuertipie muuHel /) BHEHEHTPEHHO CXKAaThIX
JKEJIe300ETOHHBIX 3JJIEMEHIOB pPEKOMEHHOYETCA Ompe-
[EJIATh KaK JYis VIEMEHTOB paMHOH KOHCIPYKIMH C
yderoM ee [AeOpMHPOBAHHOTO COCTOAHMA HpH Hau-
GoJiee HEBBITOZHOM VIS JAHHOTO 3JIEMEHTa Pacloio-
JXeHHM HArpy3KH, IpHHHMas BO BHMMAaHHE HeymnpyTHe
HedopMaliy MaTepHANIOB H HATHUME TPeLLMH.



IIns anemeRTOB H3EGONEe HACTO BCTPESAIEAXCA
KOMCTPYKIHii [JOOyCKaeTCd IIpHHAMATL pacicCTHHIC
mmHel Iy paBHEIMM:

2) WA KONOHH MHOTO3ITAKHLIX 3[AHMH NpPH YHCIE
HpOJICTOB He MEHee NIBYX H IPH COC[HHEHHAX pHIejiel
H KOJIOHH, PAaCCIHTRIBACMBIX KaK IKCCTKHE:

TpH COOPHEIX KOHCTPYKIMAX DEPexpLrTait - . . . H
» MOBONHTHMX  ,, " «e-- 01H,

me H — pricora 3Taxa (paccTOAHME MEX/LY LeHTpaMH
yanoB) ;

6) /yiA KOJNIOHH OHOITAXHBIX 3MAHHI C IAPHAPHEIM
OmMpaHKeM HecymMX KOHCTPYKIMil IOKpBITH, XKecT-
KHX B CBOeH INIOCKOCTH (CHOCOGHBIX IEpefaBaTh ropH-
3OHTaNbHBIE YCWIMA), 3 TaKXe A 3CTaKay — Imo
Tabun. 42;

B) mHis AeMeHTOB $epM H apoK — Ho Tabm. 43.

Tabnuna 42

PacvuerHas pyHa [, KONOHH OHOITaXKHEIX
3paHAH OpH pacyeTe HX B IOCKOCTH
nonepevwHoR nepOeHAMKYNAPHEOHR nonepesHol
PAMHBI HUTH  |paMe WIH MApPALIENBHON OCH 3CTAKaMbI
XapakreprcTHKA 3nAHAR B KONOHH HepucHENAKY-
nspHo#t k ocn TIpH HAUTHYHH IpH OTCYTCTBHMH
3cTaKamhl
cBA3eil B IUIOCKOCTH NPOAONBHOIO
PANA KOJIOHH HIIH 2HKEPHRIX ONOp
1. 3panme ¢ Ipn yuere Momxpatopas (Mx- | paspeaHEIX 15H, 08 H, 1,2H,
MOCTOBHIMH | HATPY3KH HAS) TACTH KONOHH
KpaHaMu OT KpaHoB OpH BOXKPAHOBHIX HEPa3IPEABHIX 12H, 08 H, 0,8 H,
Hapxpanopax (sepx- | paspesmmix 20H, 15 H, 20H,
HEd) TACTH KOIOHE
P DOAKPAHOBEIX Bepa3pe3HkiX 20H, 1,5 H, 15H,
Be3 yuera Hopicpatopas (mmx- | ORHONPONCTHEIX 15H 08 H, 12H
HaTpy3KH HuS) <acTh KOJIOHH
OT KpaHOB paHAR MHONOUPONCTHBIX 12H 08 H, 12 H
HapxpanoBas (Bepx- | paspeaHmix 25 H, 15H, 20H,
HAA) 4acTh KONOHH
IOpH DOAKPIHOBEIX Hepaspe3nhix 20H, 154, 15H,
Gamcax
2. 3pamms Kononan HeoxaAS 9aCTh KOINOHH | ORHONPOICTHRIX 154 08 H 12 H
Ge3 MOCTO- | cTyneHga- InAHME
BLIX KPaHoB | Thie MEOTONPOJICTHRIX 12H 08 H 12H
BepxHSd 2acTh KONOHH 25 H, 20H, 25H,
Kononmnt ORHOIPOJIETHRX 15H 08H 12H
[OCTOSH- ImaHAR
Horo ce-
SeHAs MHOTOnpoNeTHRX 12H 08 H 12H
Ipanwit
3. OTKphiTHe KPaHOBHIE SCTAKa/ IpH Paspe3HERX 2,0H, 0,8 H, 15H,
BORKpPaHOBHIX Gaymcax
Hepaspeansbix 15H, 0,8 H, H,
4. OTKpHTHE 3CTaKAH N0 TPy GONpOB oL IIapHEPHOM 20H H 20H
IPH COSMMHECHEM KONOHH C HPOJICTHRIM
CTpOeHREM XECTKOM 1SH 0,7H 15H

O06o3HaReRUR, npUNiTHE @ TaGauye:

H — noydas BHCOTa KOJNIOHHH OT Bepxa (yHEAMeHTa N0 TOPH3OHTANLHON KOHCTPYKIHH (CTPOMHIRHOH HIH NOACTPOMMIIBHON,

pacnopkd) B COOTBETCTBYDOImECH INIOCKOCTH;
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IIpooonxenue 1abn. 42

H, — BBICOT2 DOAKPaHOBOIt 9aCTH KOJIOHHLI OT Bepxa dhYEIaMeHTa [0 HH3a MOAKpaHoBo# Ganxa;
H, — BHICOTa HaJiKpaHOBO#H Y3CTH KOJIOHHBI OT CTYIICHH KOJIOHHH /10 N'OPH30HTAILHOH KOHCIPYKIEH B COOTBETCTBY e INTOCKOCTH.
ODpramevanue . llpy HaMIHH CBA3eH KO BepXa KOJOHH B 3MaHHAX ¢ MOCTOBHIMH KpDaHAMH pacieTHAH JMHA HAKPaHOBOH
94CTH KOJIOHH B IDIOCKOCTH OCH IPOJOJIBHOIO PANla KOJIOHH IPHHHMaeTCH pasHo# H, .

Tabnuma 43

Pacuernas mymnea
HaaMeRoBaHHE 31¢MEHTOB I, anemenToB
¢epm u apok
1. OnemeHTHI hepMm:
a) BepxHM! @mosC NpH pacdeTe B
IIocKOCTH repMEl TipH [, :
< 1/8h, 09!
> 1/8h, 0817
6) TO Xe, B3 WIOCKOCTH (hepMBI:
18 yuacTka nopn doHapem, IpH 0,81
umpuHe ¢oHaps 12 M 1 Gornee
B OCTATRHLIX CITY4asX 0,91
B) pacKochl H CTOHKH IpH pacueTe 0,81
B INIOCKOCTH (hepMEI
r) TO Xe, H3 INIOCKOCTH HepPMEI IPH
b, /b, :
<15 0,91
> 15 0,817
2. Apxu:
a) mOpH pacYeTe B IVIOCKOCTH apKH
TpexiliapHHUpHOHK 0,580L
ABYXIIapHHpHO#H 0,540L
GecmapHHpPHO% 0,365L
6) Opu pacueTe H3 MIOCKOCTH apKu L
(moGott)

O6o3Kauenun, npunarvie 8 Tabauye:

! — mmma 3MeMeHT2 MeXOy UEHTPaMH MOPAMBIKA0-
LEX Y3JIOB, 4 IUIA BepXHero nofca ¢gepMul HpH
pacieTe H3 IUIOCKOCTH (epMBl — pacCTOSAHHE
MEXY TOYKAMH €TI0 3aKpelneHns;

L - mmn2 apiu BEGIE cc TeOMETPHuECKOR OCH; MpH
pacueTe H3 INTOCKOCTH 8PKH — [UIHHA apKH MeXAYy

TOYKAMH e€ 3aKpeIUICHAS H3 IIOCKOCTH apKH;

h, — BBICOTa CeueHHMA BEPXHETO 1105Ca;
b, m b, — umMpHHA CeYeHHA COOTBETCTBEHHO BEPXHETO HOSKCA
: H cTofixu (packoca) depMEL.

331.1Ipu pacyere mo HepeOpMHpOBAHHOH CXeMe
pPacCcTOsiEMe OT CXKHMalOieH NPOJIONBHOR CHIBI [0
paBHOZeACIBYIOmeH YCWIHiA B apMaType B pacCMaTpu-
BacMOM CeUeHHH C YYeTOM IpOAOJIBHOTO H3rmba ompe-
Denserca no gopmyne
e=¢ente,, (135)

Ige €y — paccToAHHe OT IpORONBHOHA cwibl N [0
HOEeHTpa TDKeCTH OeTOHHOIO CeYeHMs, ONpe-
pensemoe 1o ¢popmyne (128) ;

7 — K03(Q(UIMEHT, YUMTHIBAIOIMRA BIMSHHE
npononsHoro uaraba (cm, mr. 3.7 1 3.29);

€, — PpaccrosHue OT HEHTPa TKECTH GETOHHOrO
CeueHHA [0 WEHTpPa THAXKESCTH NPOIDILHOR
apMarypH S.

3.32. Pacuer ceucHWH BHENEHTPEHHO CKATHIX 3Ie-
MEHTOB NpH HepaBHOMEPHOM HArpese IO BBICOTE Cede-
HUA C TemIepaTypoii HamGonee HarpeToil rpaHA BRIIE
400 °C npoH3BOIHTCH C YYETOM CIEAyIOMEX OCOGeH-
HOCTeid,

58

Ipn pacmionoxeHHH CHIIBI CO CTOPOHLI MeRee Harpe-
TOH I[paHM ceueHHS pacTAHYTaA WIH c1aGo cxaras
apMaTypa, 4 TAKOKe CBECHI IIOJIKH B TaBPOBOM CE9eHHH
HE YUHMTHIBAIOTCY M CeUeHWe pACCUMTRIBaETCH Kak
OeToHHOE.

Ilpn pacnmosioxeHMH CHWIK! CO CTOpOHHM HaHGonee
HATPETOH IpaHd H HATAYAA PACTAHYTOH apMaTyphl
CKaTad apMaTypa He YIHTRIBAcTCH B pacdeTe.

PACYET ITIPAMOYT OJIbHNX CEYEHHH

3.33. Pacuer mpAMOYTOJIEHbIX CCYeHHi BHEEHT pEHHO
CXKaThIX 3TEMEHTOB, YKa3aHHEIX B O. 3.12, cremyer
IIPOM3BOJMTD ‘

a) upd § = x/hy < £ (uepr. 15) B3 yciosus

Ne < vy, Rpbx(hy —05x) +
+ 'y“RscA,' (ho —a"), (136)

IOpH 3TOM BBICOTa CKATOH 30HBI ONpependercd Hu3

dopmymer
N+ 7o RoAy — YR Ag = 7y Ry bx; a37n

N N A’s
) L Rb.tem A\
= e —Rset As |/
x Riem Ap A /
o) ILZ
£ =
Rse Ag
- = - G 4
o| b As

xene306eTOHHOro 3//eMEeHTa, IPH PaceeTe ero no NPOTHOCTH

6) mpa &= x/ho > &g, paBHOMEPHOM H HEPABHO-
MepHOM HarpeBax M X < h; (cM. wepr.9, a) — m3
ycnoBra (136); TIpH 3TOM BhICOTAa CXATOH 30HLI OLpe-
JensAerca:

g 3nMeMeETOB H3 OeToHA Xiacca B30 m mmke ¢
HeHanpAraeMoH apmarypoi kiaccoB A-I, A-II, A-II
H M3 XapocTodKoH cramE mapox 12X13, 20X13,
20X23H18, 12X18HIT, 08X17T n 4X14H14B2M u3
dopmyner

N+ 0, Ay — YR, A] = 7, Ry bx, (138)

me

o = (2 1—_"/"0__1)-,“&; (139)
1-£g



Jj18 AeMeHTOB B3 GeToHa Kiacca Bomue B30, a Tak-
XKe YA WIEeMEHTOB C apMaTypoi iuraccoB Bemue A-IIT
KaK HeHaNlpsracMoi, TaKk H Hanparaemoi — u3 dopMyn
(66) m (67) wm (68) rmaBm CHuII 2.03.01-84 ¢
y4eTOM RIHAHHASA TeMIEpaTypsl Ha pacieTHhie COIpO-
THBJICHHSA 0e10Ha H apMaTyphI;

B) mpE £ = x/hy, > §p W HepaBHOMEPHOM HarpeBe
IO BHICOTE ceyeHMsA ¢ TeMIleparTypoli HanGosee HATpeTol
rpass ceame 400 °C mpa x > h; (oM. uepr. 9,4) —u3
yCHOBESA -

Ne < vy, Ry, by (ho —05h,) +
+ Yy Ryb(x — by) (ho —05h; —0,5x),(140)

OpH 3TOM BHICOTA CXKATOH 30HKI OIpEeAENAeTCA MHiA
aneMeHTOB H3 G¢TOHA Knacca B30 m Hke ¢ HeHamps-
raemoii apmartypoit igraccos A-l, A-H, A-Ill & xapo-
croiioif cramm mapox 12X13, 20X13, 20X23H18,
12X18HIT, 08X17T u 4X14H14B2M u3 popmynnt

N+ oA, = Ryb[ vy by + vy (x—hy)], (141)

Ine O, — omnpenensercs uo dopmyne (139);

Tpr — KodbdmmHeHT ycnoBmii paGornr GeroHa,
NpHAHM2eMBIH B 33BHCHMOCTH OT CpefiHeil
TeMUEPaTypEl GeTOHa YWACTKOB CXATOl
30HH BBHICOTOH COOTBETCTBEHHO h; H
X — hl .

B dopmynax (136)—(139) 3maveHMA 7y, H 7,
cH mo yKasammam 1. 3.11, R, — m.3.13,
ae —n33l
3.34. lIpa pacvere MPOYHOCTH NPAMOYTOJLHBIX Cele-
HHHl C OIHHOYBOK agmrypoﬁ B dopmynax (136)—
(138) npuaemanr A; = 0.
335. Illomape DONEpevYHOrO CeYeHHA CXAaTOH H
PacTAHYTOH apMaTypel IPH ONTHMANBHBIX WX COOTHO-
IIEHAAX PEKOMEHAYETCH OIpefeNaTh IO ¢GopMynam:

Ne - a R, bh?
A = R Vbt b’ o, (142)
Vst Ree (B0 — @)
— SR 7btRb bho — N+ 7stRscA.: (143)
7nR,

£ ]

Ecne nmpAHATaA IDIOMANE NONEPeYHOrO CeYeHHs Cka-
T0# Ay f5e;  ApMATYpHI 3HATHTENbHO HpEBBIUAET o€
onTHMaIEHOE 3HAYCHHE A, , ompenencHHOe 0O ¢op-
myne (142), To momaap NONEpPeTHOrO CEYeHHA pacTa-
HYTOH apmaryphl MOXeT GbiTh yMeHBIIEHa COIJIACHO
dopmyne

4, - EYpeRpbho — N + Yo Rec Ag fye, . (49)
Y Rs

rme & — onpenenserca mo Tabin.4l B 33BHCHMOCTH
OT 3HaYeHHA (g, KOTOpOE ONpefenserca
mo ¢opmyne (142) upu 3ameHe ap Ha
@9 ;

24’
aeami < —’T—,mmonmn.nonepeqnom CeyeHHus
0
PAacTAHYTOH apMATYpHI onipefieiaercd o dopmyre
Nle—(ho —d'
.= [e- (ho a')] . (145)
Vst Rs(ho — a')

3HaueHHA 7p; H Vg, DPAHUMAIOTCA N0 YKA3aHMAM
n.3.11,a g 1 ap —m3.13.

Ecm mpu pacuere mo ¢opmyne (142) BerHvEHA
A, nonymeTcs papHOi HYITIO WM OTPHUATENBHOMH, 310
03HagaeT, YT0 CXKAaToH apMaTypsl 110 pacuery He Tpe-
Gyerca ¥ INIOIAAb PacTAHYTOH apMaryphi A, ompene-
nerca no qopmyne (144) mpu A g ger =0 wm mo
dopmyne (145).

3.36. Iiomans momepedHOro ceueHHA CIabocxkaroi
WIN pacTAHYTOH apMATYpPH, YCTaHABIMBaeMOH y Hau-
MeHee Harperoii rpapM NpH OfHHOYHOM apMHpOBaHHM,
HEpPaBHOMEPHO HATPETOIO MO BBICOTE CEYCHMA JIO TEM-
neparypsl HauGosiee Harperodl IrpaHd CBhbIuE 400°C,
onpegensercH CieAyrnMmM o6pasom:

2) eCiH YROBIECTBOPACTICH YCIOBHE

Ne < ag 7y, Ry, bk , (146)

— K03¢pPHIHEHT, ONpeaeIieMbIi MO YKa-
3amuaM 0.3.11 B 33aBHCAMOCTH OT
cpefHeld TeMIlepaTyphl OCTOHA CXKATOM
30HBI BBICOTOH X = &pho, BeHUMHY
£ HaxopaT N0 Tatn. 41 B 3aBHCHMOCTH
OT BEIIHYHHBI (¢, OIpeAciAeMOl H3
dopmynu  (146), B Koropoii ap
3aMeHAeTCA Ha O .

IInomaps NoONEpeYHOTO CeYeHHs ApMATYpPHI BEIUHC-

jsmot 1o opmyne (144) npu A r0p = 0;

6) eci yHOBIETBOPAEICA YCIIOBHE

ag Tpe Ry b3 < Ne < 057, Rybh*,  (147)

me Yot

TO ceYeHHe apMHPYIOT KOHCTPYKTHBHO,

ageck 7Tpy — Ko3huIMEnT, ompedeNsemMpui  HO
TaGn. 16 B 3aBHCHMOCTH OT Temmepa-
Typbi 6eTOH2 Ha paccrosHEn 0,57 ;

B) ecnH ycnoBHe (147) He ynoBneTBOpsercsi, HeoG-
XOOMMO YBENUUUTD CeYeHHe JTEMEHTa.

3.37. TIpuGmpkeHHbIH pacdeT IPAMOYTONBHBIX Ceue-
HMii CXKATHIX IEMEHTOB C yUeTOM MpOAONIBHOro H3ruba,
eClIM BEJIMUHHA IKCHEHTPHCHTETA €p, ONpEdelicHHAR B
COOTBETCTBHM C yKasaumamH I. 328, He npeBhilIaeT
e;, 3 pacueTHad UIMHA 3JIEMEHTa IPAMOYTOJILHOIrO
cevenud lp < 20k (N = 70), momyckaeTcs IpOM3BO-
IMTb U3 YOUIOBHA

N< ave[1p:RpA + 2Ry A, (148)
e ¥ — KO3(ppHIMEeHT,  IpHHEUMAaCMbIA
PaBHBIM IpH:

h>20cM ...... 10

h< 20cM ...... 09,
3fech h — pasmep ceueHHA B IDIOCKOCTH
HauGosuIeii ruGKOCTH JTEMEHTa;

¢ — Ko3bdumuenT, onpemeNAeMBIH

no dopmyre
$=vpt+2(psp — vp) Ly, (149)

HO NPHHHUMaeMblil He Goiiee gy ;
3neck @ M @5, — KOIpPUIMEHTH, IPHHUMAeMEIE
no 1atu. 44 u 45;
Ve Roo Ag + Y Ry AL
L, = 8 sC°7s 8 scC‘s . (150)
ToeRpA
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TIpy HanMYMM NMPOMEXYTOYHBIX CTepicHeil, pacmono-
XEHHbIX Y TrpaHeid, NapaLIeNbHbIX paccuarpunaeuon
WIOCKOCTH, B dopmyne (150) A (4;) _TpHHEMaETCS
paBHO# NONMOBHHE IUIOMIATH oeqemm BCeil apMaTyphI B
AONEpeYHOM CeYeHHH 3JIEMeHTa.

Zyg R, Ay — cymMMa NpOH3BEACHUH IUIOMANH
apMaryphbl, yCTaAHaBAIHBacMOR N0
KQKIOH M3 CTOpOH Ce4YCHHsA, Ha
pacueTHOe  CONPOTHRJICHHE, H
k03¢ HIMEHT ycroBMi paboThI
apmaTyphbl 7Yy, KOTOpHIH oOIpe-
pmenserca no 1abn.35 B 3aBHCH-
MOCTH OT TeMIeparyphl apma-

Typbl.

Il pumedaHu e Ecmnnomans ceseHus npogonsHol
apmatypsl cocrasnser Gonee 3 % Bcelt mnowanm ceueHus 4,
10 B dopmyse (148) BemnumHa A 3ameHsieTCH BeNHYHHOH
A - ZA;.

weTHOE CONpOTHRIICHHE OeroHa H KOo3dbHmmedT ycno-
BHii paGoTh GeToHa 7,,, NpHHAMacMBIH DO TaGn. 16
B 33BHCHAMOCTH OT TeMIleparypil OeToHA B IeHTpe
TAXKECTH KDKMOA YacTH ceueHHA, T.e. B dopmyne
(148) 3mavemme 7,,R,A 3amenserca Zyp Ry A;.
Kospduupenr o yuHTRBacT BIMAHHC HArpeBa Ha
IpOJIONILHEI H3rHO B onmpenenserca no dgopmyne
(1—a)(A—-14)
-4
— OpHHAMAaeTcA N0 TaGn.46 B 3aBHcH-
MOCIH OT TeMmIeparypm Oerona B
IEHTpe TAKECTH CCUCHHS;

A\; = lp/i — npaaamactca no TaGn.47. lipu A < 14
a=10.

a=1-

151)

e

Ta6numa 44

3HayeHne Kod¢pdulmeHTa ycroBHE pabornl GeroHa
Y} IPHHHMAETCS 1O TaGil. 16 B 3aBHCHMOCTH OT TeMIle- NN Kospqummeat ”bn::l",f T emesTon
PATYpbI UEHTpa TAXKECTH CEUeHHA.
[Ipu HepaBHOMEPHOM HAarpese NO BEICOTE CEYCHHR <6 8 10 {12 |14 {16 | 18 | 20
C TeMmepaTypod HauGonee HarpeToi IpaHA CBbIlie
400 °C nomepeuHoe ceueHWe 3JTeMEHTa pa3GHBAOT g:(s) g.g; 8,32 0,91 | 0,90 |0,89 | 0,86 | 0,83 | 0,80
[JIaCHO yKa3aHHAM II. 1.28 H miowamp ) 911 0,90 | 0,88 | 0,85 | 0,80 | 0,73 | 0,65
g: [BC TACIH CO y 1.0 1092 091] 0891086 1081|074 063|055
TOHa KaXIOH YacTH ceueHHA YMHOXAaeTcd Ha pac-
Tab6banuma 45
Koaduiment v, mis xene3oGeToRHLIX dteMenTon npH /o /A .
Ni/N AcxH3
<6 8 10 12 14 16 18 20
A. lIpx mnomaax ceyeHHs NPOMEXYTOTHBIX CTEpAHEH, PACTIONOXCHHBIX Y
NapajuTenbHbIX PaCCMATPHBAEMON MIOCKOCTH, Mesiee 1/3 (A + Ag)
0,0 0,93 0,92 0,91 0,90 0,89 0,87 0,84 0,81
0,5 0,92 0,92 0,91 0,90 0,87 0,84 0,80 0,75
1,0 0,92 091 0,90 0,88 0,86 0,82 0,77 0,77 e oo e
] H-Z
B. lpx nioimany celeHHA NPOMEXYTOYHRIX cTepaHei, PacoRoXeHEMX Y rpnei
MAPALIENbHBIX PACCMATPHBAEMOil IVIOCKOCTR, panboil mun Goaee 1/3 (A, +A ) o o|o o
0,0 0,92 0,92 0,91 0,89 0,87 084 0,80 0,75 1
0,5 0,92 0,91 0,90 0,87 0,83 0,79 0,72 0,65
1,0 0,92 0,91 0,89 0,86 0,80 0,74 0,66 0,58

O603Kauenus, npuHATHIE 6 TADAUYE:

N; — npoponsHast chna oOT NeiICTBHA IOCTOAHHBIX, UIHTE/LHLIX HATPY30K H [UIHTENLHOTO HATPEBa;
N - npoponsHas cHna OT feHCTBUS HOCTOSRHEIX, [UIRTENHILIX H KPATKOBPEMEeHHLIX HATPY30K, KPaTKOBPEMEHHOTO H

DJINTENBHOTO Harpepa;
1 — 1 (cM. 3cku3) — paccMaTpHBacMas IIOCKOCTE;
2 (cM. 3cKku3) — NpOoMeXyTOYHEIe CTEPXHH .

Tpst npoMeXyTOuHbIX 3HayeHusx I,/h w NI/N KOAPPUIEEHTH ¢ ), B v, ONPEACNADTCH HHTEPHONAHEH.

Ta6nuna 46
Homepa | 3naueHuA KodpduimenTa a; 1A KpaTKoBpeMeH- Homepa | 3nauenns xoadupmumenTa oy I KPaTKOBPeMeH-
cocra- HOIO H JUINTENBHOIO HarpeBa IpH TeMIieparype COCTa- HOrO H ANMTENLHOIO Harpesa IpH mmne?a'rype
BOB 6eToHa B LEHTpe TAKECTH cedeHus, ° C BOB GeToHa B ICHTPE THXeCTH cevennsa, C
Gerona Getona
no 50 | 100 | 200 | 300 | 500 | 700 | 900 | 1000 no S0 | 100 | 200 | 300 { 500 | 700 | 900 | 1000
Tabn. 11 Ta6n- 11
1,2 1,00} 0,701 0,60} 0,45| - - - - 12-15, | 1,00} 0,80} 0,70| 0,50| 0,25 0,10| 0,03 §} —
3,4 1,00] 0,75 | 0,70| 0,55| - - - - 17, 27, 29|
5-11, |1,00{090] 0,70| 0,60| 0,30} 0,20| 0,12 | 0,05 16,18 | 1,00} 090 | 0,80| 0,60] 0,30} 0,20] 0,06 -
23,24 19-21 |1,00)0.85]0,70| 0,60 0,40] 0,20} 0,15 | 0,10

Mpumevyanne.

60

KoagduumenT a; [UIsA NpOMEXyTOUHBIX JHauCHHH TeMAEpaTyp ONpeNcNIeTCA RHTEpHOnsIpedt.




338.TIpu pacueTe IDIOMAAH IONEPEYHOTO CCUCHHA
apMaTyphl B PaBHOMEPHO HArpeThIX JIEMEHTaX BeiH-
wiHy N, paspemercsa onpepenAars 1o ¢opMynam
(129) m (130),, npuHAMan WIOAAL Beel apMaTyphl
A + A = A u, . KoappumieHT apMHpOBaHUs i,
ooomercmymmuﬁ ONpeNeiecHHBIM MHIEPBAIaM apMH-
PpOBalus, IpHHUMAETCS N0 TaGn. 48.

TaGununma 47

Npenensaas mbkocTs Aj= I, /i cwarsx
GeTORHEIX H mmeaoﬁemmu: 3/IEMEHTOB
IpH TeMHOepaType Ge'mm B IleATpe

OnemeHTHI TIKECTH ceucHnd, ° C

50-100) 300 | 500 | 700 | 900

Beronnme 85 60 50 45 35
KeneazoBeToHHEIe 125 90 55 - -

IIpamMedganns: 1. IpamMenenne 35ieMeHTOB KOHCTPYK-
maf, UMEePIDMX MGKOCTh, NpPeBLIUANMYX TaGnHuMLIe 3Haue-
HEA, HOJDKEO GLITH crieudansHo o6ocHoBaHo.

2. Jnsa xene300eTOHHBIX 3JICMEHTOB C ONHOCTOPOHHHM
apMEpOBaHHMEeM lipefle/ibible THOKOCTH NMPAHAMAKTCA Kak mif
GeTOHHEIX ANIEMEHTOB.

3. Jins nmpoMexXyTOYHLIX 3HAYCHHS TeMIepaTyp mpefielbHEIe
THOKOCTH onpefieNsIoTCS HHTepOoIAuHAel.

TaGnuma 48
Unrepsant: apMapona- | KoaduprupenTr apmapobasms u,
A +A; 100,% Ajis onpeleneHns BenAmHL N,
A
1.0r 0,8 po 1,8 Bximon. 0,01
2.Cs. 18 ,, 28 0,02
3.Cs.2,8 ,, 38 , 0,03

PacueT npou3BOAUTCA ClIENYIOIMM OGpa3oM.

3agaercis OpPHEHTHPOBOYHO apMHpOBaHHE IEMEHTA
H mo 1aGn.48 ycramaBnmBaerca koadumuent pu,,
3aTeM BBIHCIAIOTCA 3HaYeHHsA N, u 1 4 ofipenenseTcsa
IIomanb HONEepedYHOro CeueHHs apMaTyphl MO yKasa-
HHAM 1. 3.35. B atoM crywae paspemaercss npHHUMATh
3HAYeHHA KOIQQHIMEHTOB f;, H U IO TemIiepaType
GeToHa B IeBTpe TDKECTH CEuCHU.

Eam HOJyUeHHAs IVIOMAh MNONEpETHOro CeyeHus
apmarypsr A; + A COOTBETCTBYET NPHHATOMH, pacder
CUHTaeTcH momemm

Eom miomanp apmatypel Ag + A; ommMuaerca ot
TIPHHATOR M OKa3bIBaeTCA B APYTOM HHIEPBANE apMu-
poBammsi (cM. TaGir. 48), CllemyeT BHIIOJHUTL HOBTOP-
HBIA pacueT, NpHHHManA Ko3(pduImeHT M; B COOTBET-
CIBHH C 3THM HHTEpBAJIOM apMHpOBaHHA. B o1gensHbX
CIywsx HOBas IOMAND CeYeHHs apMatypm A, + A,
MOXET CHOB2 IepeiTH B NEPBOHAYANBHEIA HHTEpBAT
apMHpPOBaHHA, TOIr[a IUIONIA[b IIONEPeYHOTO CeYeHHS
apMaTypsI IPUHHMAETCA IO FPAHWIHEIM 3HAYCHUAM.

Koad¢umpuent apMupoBaHMA 1y OmpepeNnserca 0O
¢opmyie

A+ A}
= M . (152)
A

PACYET TABPOBEIX H IBYTABPOBKIX CEYEHHI

3.39.1Ipu pacyeTe BHELCHTPEHHO CIATHIX XKeJI€30-
OSTOHHBIX IEMEHTOB TaBpPOBOTO H [ABYTABPOBOTO
CevyeHHHl NOJMXHBI YUMTBIBATBCA CJICAYyIOMHE OCOOeH-
HOCTH:

a) LMpHHA COKATOH NOJIKH, BBOOMMASA B pacuer, He
OOIKHA ObITh GONbille BEJIMYHH, ONpeNcNIAeMBIX IO
yKasaHuaM I. 3.26. BbicoTa cxaToi NOJIKH, BBOIMMAs
B pacueT, Ipu paboTe CeUeHHMsI ¢ YKOPOYEHHOH BBHICO-
TOH HOMKHA COOTBETCTBOBATh TpeGoBaHMAM mI. 3.11;

G) cBechl NONKM, pAacIONIOXKeHHBIE B DPACTAHYTOH
30He, B pacyeTe He YIHTHIBAIOTCA;

B) HauGoJee Harperas rpaHb CeYeHHS COBIAJaeT CO
CkaToH MONKOiA.

3.40. Pacuer ceueHmii, HMeIOUMX HONKY B CXKATOR
30He, OOJUKEH NPOM3BOIMIBCA B 3aBHCHMOCTH OT
TIOJIOXKEHH s TPAHKIILI CXKATOM 30HBI.

Eom rpaduua cxaroil 30HBI HPOXOOMT B IONKE,
T. €. cofuTofaeTcs ycnopue

Ne< vy, Ry by by (ho —05hf) +
+ YRy Ag (B — a'), @153)

pacteT HpOUIBOJMICA KaK [yt NPAMOYTONEHOTO
CEeUeHHA ILMPUHOK bf B COOTBETCTBHM C YKa3aHUAMH
m. 3.33 u 3.34.

Ecm & = x/hy < §p, rpaHuna cxaToii 30HBI IIpo-
xopuT B peGpe, ycnoBue (153) me coGmiopmaercs, pac-
9eT NPOH3BOJMTCH U3 YCIIOBUA

Ne < vy, Ry bx (hg —0,5x) + 15, Rp(by — b)hp X
X (ho —05hs)+ YseRsc Ay (ho — @), (1549

a BBICOTAa CXKAaTOH 30HBI X oOmIpeRenserca U3 ¢op-
MyJiEL
N+ ygRA4; — 7stR§cA; =’

Eom B pacueTe yuMThIBacTCH apmartypa, pacnojio-
KEHHAR B Cxaroil 30He, M x < 24’, 10 B dopmynax
(153) —(155) npumumaercs Ry, = 0 €CJIH 3TO OpH-
BOJMT K NOBHIIIEHHI0 IPOYHOCTH JIEMEHTA,

Eom & = x/hy > Ep, rpaHHIA CKaToii 30HBI
mpoXomHT B peGpe u ycnosue (153) He coGmogaercs,
pacueT CedeHMil HpOM3IBOIMICA M3 ycioBua (154), a
BBICOTA CXKATOH 30HBI ONpeNeNAeTCH ;

A 3jeMeHTOB M3 GetoHa iacca B30 u Huxe ¢
HeHanpsATaeMoil apMmarypoii kmaccoB A-l, A-II, A-II
H M3 XKapocroiikoi crayma mapok 12X13, 20X13,
20X23H18, 12X18HI9T, 08X17T m 4X14H14B2M no
dopmyne

N + 6,4, — 'y,,R,cA
= Ve Ry bx + 75, Ry (b — b) ke, (156)

rie 0O — ompeneiAeTcs no gpopmyie (139);

U1 371eMeHTOB H3 GeToHa Kiacca Bpuie B30, a Tak-
Xe JIA 7IEMEHTOB C apMaTypol KiaccoB Benue A-II
KaK HeHanpATaemoil, TaK A HANpATaeMoi — u3 ¢opmyn
(66) u (67) wm (68) CHull2.03.01-84 ¢ yyetom
BIHAHMA TEMIIepaTyphl Ha pacyeTHble CONpPOTHBIICHHA
GeTOHa M apMaTyphl.

3naueHHA 7Yy, H Y, NPHHAMAIOTCA IO YKA3aHHAM
n.3.11, g wap —n.3.13u e —n.331.
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3.41. Inouas MONEPEYHOTO CEUEHHs CXKATOH apMa-
TYPBI OTIpeNenAeTcs o opmyie

A' - Ne — ap ’thRbbhg - .
Vst Rse (ho - a')
- ToeRp (Bf — B) by (o —0,5hf)

7stRsc (hD - a’)

asmn

Ioe ap —onpefenserca mo TpeGomaHuam m. 3.13,
YpeHYg — TO Xe, M. 3.11.

3.42. Inowiane OONMEpeYHOrO CEYEeHHs PpACTAHYTOH
apMaTyphl ONIpeNieAETCA CIICAYIOIMM 06pa3oMm.

Ecmm rpaHMua okaToi 30HBI NPOXOJMI B MONKE H
coGnmiopaeTca ycinoBxe (153), mwiomapp HOMEpedyHOTo
CeYEHHA DpACTAHYTOH apMaTypsl ONpedelAeTcd Kak
D1 NpAMOYTOJIBHOTO CEeueHHA LMPHHOH b} COIJIACHO
yKa3aHuam mi. 3.36 1 3.38.

Ecniu rpaHMia cxaToi 30HBI HPOXOIHT B pebpe,
ycnoBue (153) He coGmiomaercs, H CxaTas apMaTypa
BeIUMCIeHa 00 dopmyne (157), Imromanp NONEPEIHOTO
CeyeHMsi pacTAHYTOH apmaTyphl onpeneniserca oo ¢op-
MyTe

ERbhO ‘ybtRb + (b;' — b) X
§
Tst Ry
’
. X h}'ybtRb -N+ As 7stRsc . (158)
Y5t Rs

EciM npuHsTast IUION[3fb HNONEPEYHOTO CEUCHHR
oKatoit apMaTyphl Ag (5, UpeBBULACT MWiowwanp Ay ,
onpefenelHyio no ¢opmyne (158), To miowame
[IOTIepeYHOro CeYeHHs pacTAHYTOH apMaTypbl MOXeT
ObITh IIPUHATa YMEHBIUECHHOH COITIacHO popmyre
& bho vy, Ry +(bf — b) X

e

s

Tst Rs
X htyp, Ry — N+ v, Ry A;
. f bt b st ¥sc“s, fact ) (159)

Vst Rs

Ime ¢ — ompepenserca mo Tatn. 41 B 3aBHCHMOCTH
OT 3HaueHUs

. = Ne — 7y, Ry (bf — b)hy(ho —05hf) —
[1 —

. 7stRscA;, fact (Bo — a’)

s (160)

Ops  3T0M JIOJDKHO  Y/IOBNETBOPATBCA  YCIIOBHE
s 7)) < a R

Eom npu pacuere mo ¢opmyne (157) Benuamma
Ag; mOnMyuaercsl PaBHOW HYNIO HIM OTPHUATENLHOH,
9TO O3HAY3eT, YTO CKATOH apMarypel IO pacdery He
TpeGyercd, B IDIOM@Ab PpACTAHYTOH apMaTyphl A
ompenensiercst no popmyne (159) npu Ag ;e = O.

3HayeHuA KO3(QPUUMEHTOB ¥p,, Vs, NPHHUMAIOTCA
no ykasamuam . 3.11, ap — m.3.13 1 e —m 331.
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3.43.1Ipy ONEHOYHOM apMHPOBAHWH HpPOJOJBHOR
pacTAHyTOH apMaTypod B q:opuynax (153)—(156),
(158) —(160) mpummmaerca A, = 0.

YcranaBnuBaeMasi B CHATOH 30HE KOHCTPYKTHBHAs
¥ MOHTaXHA3A apMaTypa DpH ONpefe/ieHHH IIPOYHOCTH
CeUeHHM B YCIOBHUAX BO3JCHCTBHA NIOBBINCHHHIX H
BBICOKMX TeMIIepaTyp He JOJKHA YIHThIBaThCA.

PACYET JJIEMEHTOB KOJIBLIEBOIO CEYEHHA

3.44.PacyeTr BHENEHTPCHHO CXATHIX VIEMEHTOB
KOJIbIIEBOrO CeYeHHS NIpH COOTHOINEHHH BHYTPEHHETO
H HapyXHOTOo pagdycoB r1/r, = 05 c apmarypod,
PaBHOMEpPHO pacnpefelleHHOH H paBHOMEpPHO HAarpeTol
0O [JTHHE OKPYXKHOCTH (HPH WHCIIe IPOOJIBHBIX CTEPXK-
Helt He MeHee 6) , JOJDKeH IPOH3BOMTECA U3 YCIIOBAS

Neo < (VpeRpAry + YRy Ay totTs) X
sinwé,;
- LA Tst RsAy 10195255 (161)

IpH 3TOM BeJIHYEHA OTHOCHT&ILHOH IDIOIMAIH COKATOH
30HEI GetoHa §,;, ONpefieNAeTcA o GpopMyIie

N+(°sp t oy 7stRs)A:, tot

Ecir -
ToeRpA + (Yo Ry + w2 Vg RyY A 404
(162)

Ilpu pacuere anmemenTa nO HepedopMHAPOBaHHON
cxeme 3 gopmyne (16]1) BeHUEHA 3KCIEHTPHCHTETA
IIpOAOJIBHOTO YCHWIHA OTHOCHTENBHO HEHTPa TIKECTH
cedernmin ¢ [ cM. dopmyny (128)] ymmoxaercs Ha
Ko3¢ppumueHT 7 (cM. mr. 3.7 1 329).

Ecm nomyueHHas H3 pacdera mo ¢opmyne (162)
permmumHa £, < 0,15, B yonosse (161) mopcraBns-
ercs 3Havemde & ;. , onpefiefiAemMoe o GpopMye

N+( Op + Vs Vs Rs)As, tot
Seir = H (163)
Yot RpA + 15 R.rcA.r, tot

Opd 3TOM 3HaYCHHA @, H 2z, ONpENeNAIICE o ¢op-
mynam (165) u (166) , mpunmman £.;, = 0,15.
B dopmynax (161) — (163):
m = (ntr)f2 (164)
Iy — pagAyc OKpYXHOCTH, Ipoxojsmieii Yepe3
IEHTPhl TSDKCCTH CTEPXKHECH paccMaTpHBae-

MOH apMaTyphl;
Ay oy — WIOmAND CeYCHHA BCeH NPONOILHOH apma-
TYPRI;
¢ — Ko3ppHIHEenHT, oNpeneideMiiii mo dop-
Myie
9s = w1 — Wagy; @165)

Z, — paccrosHMe OT paBHOpgHCIBYIOme# B
apMaType pacTaHyIOH 30HBI [0 WEHTpa
TAKECTH CeueHHs, onpefensemoe no dop-
Myne

z, = (02+13E,;,)r,, (166)

HO NIpEHAMaemoe He Gonee rg:
Ogp — ONpEfensueTcA HpH KOIGHIHEERTe 7y,
OoNbnBIeM e UHUIILI;



-
Wy = - s
Vst Rs

167

me Ny — K03 PHMEEHT, IPHHAMAEMBIH PaBHBIM:

Do apMatypH  KnaccoB A-L A-IL A-II
R B3 xapocTolikux cramelt mapox 12X13,
20X13, 20X23H18, 08X17T, 12X18H9T

H4X14HI4B2M ... .. ... ........ 1,0

xuaccoB A-IV, A-V, A-V] B-II, Bp-II , K-7

BK-19 . .. ... ..ol 1.1
wz =wy 8 s (1 68)

I7e 3Ha9eHAe 8 MpHHEMAETCS PaBHBIM
8§=15+6y,R,-107%,
specs R; — B MIlla.

Ecmm BommciierHoe mo dopmyne (165) 3Hauenwe
vy <0, 10 B ycnopre (161) mopcramnserca 3HaveHHe
¢; = 0 u 38a%eHne £, MOTyIeHHOE O opmyne (162),
OpH W) = w3z =0.

3HaveHHA 7p, H Y5, NPHHEMAIOTCH N0 YKa3aHHAM
m 3.11.

(169)

LlesTpansso pacTEHYTHE 3/I€MEHTH

3.45.1Ipa pacuere paBHOMEPHO HArpeTBIX CeveHMi
IEeHTPABHO PAcTAHYTRIX XKeJ1e30GeTOHHBIX 3IeMeHTOB
JOJDKHO coGmopaThcst yCIIOBHE

N<74R A, (170)
rae A, —Inomanp ceveHHs BCeHl OPONONLHOH apMa-
Typhl.

IIpr HepaBHOMEPHOM HarpeBe HO BBICOTE CEYEHHA
npapas yacTs dopmynsr (170) 3amenserca Ty R.A; —
CyMMO# NpOH3IBe[leHHH Iomajesd apMaTyphi, paclio-
JIOXEHHOH IO KAXIIOH H3 CTOPOH CeucHHsA, HA pacieTHOe
CONPOTHBIICHHE apMaTyphl R, B Ko3dumpent ycnopni
paGomnl 7;,, KOTOpHH IpHHMMAeTCH NO TaGi. 35 B 3a-
BHCHMOCTH OT TeMIEpaTyphl COOTBEICTBYWINEH apma-
TYphl.

PACYET IIPAMOYT OJIbHN X CEYEHHHA

3.46. Pacuer npAMOYTONBHBIX CEUCHAH BHENEHTpEH-
HO pacTAHYTHX 3/IEMEHTOB, YKa3aHHRIX B m. 3.12,
II0JDKeH IMPOH3BOJATLCA B 3aBHCUMOCTH OT NOJIOXEHHA
IIpORONLHOH cankl N:

a) ecnM TPOAIONBHAA CwIa N DPIONKEHa MEXIY
PapPHOACHCTBYIOIEMHE yCHIMiA B apmarype S n S’
(uepr. 16, a) — u3 ycnonni

Ne<v R.A,(ho—a’) a7

Ne' <q R A (ho—a’); 172
6) ecma npoponmEan cuna N TPHIOXKeEH 32 Mpefielta-
ME DacCTOSHHS M PABEOJICHCTBYIONMMA yCHIHi

AT
B apmarype SH S, T. e. € >hg —d’ (uepr. 16, 6) —
H3 yCloBHS

Ne <7y, Ry bx(ho —0,5%) +
+7 Ry Ag(ho — '), an)

Rst As Y
As b
) .
A

L5 Rb.tem /s\
—RsceAs / /
Rb.tﬂnAb/ b
4
Rse As
AN

As

Yepr. 16. Cxema ycwmdii u 3mopa Hampsnkesnii B CEICHMM,
BOpMAJ K np i OCH BHENEHTPEHHO PACTAHYTOro
xene306eTORBOr0 3NEMEHTa, IPH PacieTe ero Nno NPOTHOCTH
a — mnpopoieHas cwia N mpwiokeHa MeXNy paBHOOEdCTBY-
OUEMEA yCwml B apMarype S u S'; 6 — To Xe, 3a OpefieNlaMH
PAcCTOSHHR Menqy pasnoneﬁcmsy:nnmm ycuwmit B apMaType

Sn

NMpH 3TOM BbLICOTa CXKAaTOH 30HB) X ONpEREIAETICA IO
dopmymne ,
Yo RgAg — Vs R Ag — N =vp, Ry bx. (174)

Ecmm monmyuennan u3 pacdera mo dopmyne (174)
BeymHa X > £pho, B ycnoBue (173) mopcraensercs
3uavenne x =£p ho, rae Ep ompenenserca cormacHo
YKa3aHuAM 1. 3 13;

ecmn x < 24’, TO IPOYHOCTh CEYEHHA IIpOBepseTcA U3
YCIOBHA

Nlet (ho—d )1<74R, A (ho—d'). (175)
Ecyma BbICOTa CXaToil 30HBI, ONpPeAENeHHAs 10 (bop-

myne (174) Ges yuera cxato#i apMatyph S, x <24,
TO MPOYHOCTD CEYCHHUSA MPOBEPAETCA H3 YCIIOBHA

N(e+ho—0,5x ) <y R A (ho — 0,5x). (176)

Ecyu BenmumHa X, ompefie/ieHHan Ge3 ydera apmary-
PHE S, OKa3bIBaeTCA OTPHIATENBHOM, TO 3TO O3HAYACT,
9TO IUTOIANb CEYeHHA apMATYpPhI S HElOCTATOTHA.

3navenus Yb: ¥ Y5y DPHHMMAIOTCH N0 YKa3aHHUAM
1. 3.11, a e u ¢’ no yxaszaumam n. 3.47.

3.47. PaccrosavMe OT pacTAIMBANOIICH HPOXONLHOM
CHWIBI 0 paBHOACHCTBYIOmEH yCHIMA B apmarype S B
PAacCMATPHBaEMOM CeYeHHH ompenespierca mo dpopmy-
JjaMm:

a) ecym npofomsHas cuna N npunoxeHa Mexly pas-
HOJNEHCTBYIOIMMMH YCHITHi B apMaType S 1 s’
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e=e,— e, Q77

e'=hy—e,teo—a'; (178)

6) eclmM mpomomnbHasA cviia /N MpHIOXKeHa 3a Mpefena-

MH DacCTOSAHMA MeX[y PaBHOACHCTBYIOLHMH YCHIHH
B apMaType SU §

e= ey —e, (179)

roe e’ — cm. popmyny (178);
€0 — PaccTOsHUE OT NPOJONBHOM CHiIbl N 10 HEHT-
pa TaxecTH GETOHHOTO CeYeHMA, ompenense-
Moe no popmyne (128) npue, =0;
e, —cm. m. 3.31.
3.48. Pacuer npomoIBHON apMaTyphbl MPOH3BOAHTICH
cnenywommMM obpasom:
a) mpu ' >ho —a IIOWANb MONEPeTHOTo CeueHHs
CKaToit apMaTyphl onpepenserca no popmyne

2
A_:. = Ne _RaR 7btRb 'bho , (180)
Yst sc(hg —a')

Tae 0p — ompefernaerca Mo yKasanuam . 3.13.
ILromans monepewHOro ceueHns pacTAHYTOi apMary-
PpbI onpefenAeTca no Gopmyne

14
A4 = EYpe Rp bhot N + A Vst Rse
g Vst R

roe & — ompepensiercs mo Ta6n. 41 B 3aBHCHMOCTH OT
BEJTHYMHBI ¢, IONYUYeHHOH H3 ¢OopMynbI
(180), B xortopoit ap 3aMeHAeTcs Ha Oy,
HpH 3TOM JOJKHO YIAOBJIETBOPATHCA YCIIOBHE

ap <ap.

?

(181)

2a
Ecrmu £<—h—, TO IUTOIIab NMONEPeYHOoro CeUeHHA
o

pacTsHyTOH apMaTyphl onpefiensercs 1o ¢popmyne

4 = N(e+hy—a")

s
YstRs (o - a')
Ecnu 3HaveHMe £, ompedeNeHHOe TaKk Xe, KaK H B
dopmyne (181), Ges yuera apmarypet S', T. e. IO

(182)

3HaYeHH10 OKa3blBaeTCcsa MEHbILIE h_ , TO
0
N(e+vh
A,=———(e vho) (183)
T R sVho

Koapdument v onpegenserca mo tabn. 41 B 3aBu-
CHMOCTH OT 3HaUeHHA Qg, BHIUMCIIEHHOro Ge3 ydera ap-
Matypsl S i

6) npu e’ <ho —a' IWIoWATM NONEPETHOro CeYeHHA
PacCTSHYTOH H CXaToOil apMaTypbl ONpeAeNsnICca No
¢opmyrmam:

Ne'

A e T (184)
§ 7“Rs(h0 —a )
' Ne

A =—, 185
T YR, (ho —a") (185)
3HaueHHA 7Yp, H 7Y, NMPHHUMAIOTCA 1O YKA3aHHAM
m.3.11,aene’ —m 347,
Ilpy cUMMeTpHYHOM apMHMDOBaHWM PaBHOMEPHO
HATpeThIX CeYeHMil 3JIEMEHTa MoaGOp apMATYpHI MPH
e’ <hg — a' nponasomurcsa no popmyne (184).
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PACYET TABPOBbIX CEYEHHH

3.49. PacueT TaBpOBBIX CEYCHMil BHELCHTPEHHO pac-
TAHYTHIX 3JJIEMEHTOB, yKa3aHHBIX B m. 3.12, momxeH
NPOU3BOAMTECA B 3aBHCHMOCTH OT MONOXEHMs Mpo-
HOJbHOM CHIThL V:

a) ecnu MpomobHasA cuia /N IPHIOXKEHa MexXy paB-
HOJCHCTBYIOLMMH YCHITHI B apMmatype S u S’ — 3 yc-
nosuit (171) u (172);

6) ecr nponornbHan cuia N MpHITOXeHa 3a mpefena-
MH PacCTOAHHA MEXIY PaBHOMCHCTBYIOIUMMH YCHITHI B
apmatype Su S’, 1. e. e’ >ho —a’, u HanBonee Harpe-
Tasg rpaHb CeUeHHs COBIANAET CO CKATOH NMOIKOR — U3
ycnosua (154); mpu 3TOM BBICOTa CXATOH 30HEI ONpe-
gensAercs U3 GopMyIIbl

YseRsAg - 7stRscA.; -N=
= vp; Ry bx + 7y, Ry, (b5 — b) hy; (186)

B) eciM mpopoIibHaA cHia /N MpWioXeHa 3a mpefena-
MH PacCTOSHMS MeEXIy DPaBHOACHCTBYIOLIHMH. yCHIMi
B apmarype Su S, 1. e. e’ > ho — a', 1 HauGonee marpe-
Tasf [paHb CeuYeHHA COBMAMAeT C PACTAHYTOM IONKOMH —
u3 ycnosuin (173), (174) xak oA MpAMOYTONBHOrO
CeueHH.

3HaueHHA 7Y, H 7Y, NPHHMMAIOTCA MO YKA3aHHAM
m 3.11.

Pacuer o npoYHOCTH cevyenni,
HAKJIOHHBIX K IPOAOIILHOMH ocH WieMeHTa

3.50. Pacyet >kene.oGETOHHBIX 3JIEMEHTOB IO Ha-
KIIOHHBIM CeUeHMAM [IOJDKeH NpOH3BOIMTIGCA JUIA
obecneyeHHA NPOYHOCTH:

Ha peficTBHe MOMepeYHOH CHIIbI N0 HAKIIOHHOH NOJIOo-
ce MeXIy HaKJIOHHBIMM TpeumHamu (1. 3.51) ;

Ha [eiiCTBHE NONEPEeTHOH CHJII O HAKJIOHHOH Tpe-
umHe (1. 3.52);

Ha XefiCTBHe M3rHOalONIeFo MOMENHTA MO HAKJIOHHO#
tpewnHe (m.3.61);

Ha [eHCTBHC NONEPeYHOHd CHIIBI MO HAKJIOHHOH Cxa-
TOH monoce MEXEy TPy30oM M ONOPOH MIA KOPOTKHX
KOHcoreit kononx (1. 3.60).

3.51. Pacuet kene306eTOHHBIX 3NIEMEHTOB HA. ACHCT-
BHeE MONEPEUHOR CHITBI [IA obecmeueHHA “NMPOYHOCTH 110
HAKJIOHHOH MOJIOCE MEXAY HAaKJIOHHRIMH TpemMHAMM
HOJDKEH MPOH3BOTMTECA H3 YCIIOBHSA

Q<0!3‘Pwl Y1 Rb'yb,bho. (187)

Koadduiment ¢,,,, YHTHBAOWMA BIHAHAE XOMY-
TOB, HOPMAILHBIX K HPOJIONILHOH OCH 3/leMeHTa, olipe-
nmenAerca no dopmyite

Vw1 = 1+5ap,, (188)
Ho He Goee 1,3,

roe a= Esb , (189)
Ey By
Agw

= . 190

o= o (190)

Koadpduments: §;, u f, npurumMarorca mo tabn. 16
H 35 B 3aBHCHMOCTH OT MAaKCHMAIBHOH TeMIEPaTyphi

HarpeBa XOMyTOB.



Koapdumuent ¢, onpenenserca no ¢popmyne
1 =1 =B8Ry 1p,, (191)

roe f — xo3dpdruMeHT, NPHHHMaeMblil PaBHBIM A Ge-
TOHA cocTaBoB (cM.Tabn. 11):

N1-3,6,7,10-15,19-21 ......... 0,01
N4-5,8,9,16-18,23,24,29830 . ... 0,02
R; — B MIla;

Tps — Ko3pPumpuenT ycnoBuii paGorer GeroHa, mpH-
HHMaeMBIii IO Ta61. 16 B 3aBHCAMOCTH OT TeM-
neparypel GeToHa B HEHTPE TDKECTH CEYCHHSA.

3.52. Pacuer xene306eTOHHBIX 37IEMEHTOB C Homepey-

HOH apMmatypoii (uepr. 17) Ha HAeiicTBMe NOMEPevHOR
Cuibl Ana obecneYeHHA MPOYHOCTH MO HAKJIOHHOM Tpe-
IIMHE AOIDKEH MPOH3BOAHTHCA MO HamGonee omacHOMY
HAKJIOHHOMY CEUEHHIO H3 YCIIOBHS

0<0, +0;inc + 0p- 192)

Ilonepeymian cwia Q onpepensieTca OT BHEIIHeH Ha-
IPY3KH, PacloioXeHHOH N0 OJiHY CTOPOHY OT paccmar-
pHBaEMOro HAKJIOHHOro cevuenma. IIpm pacnonoxeHHn
Harpy3KH IO BbICOTe CedeHHA CiIeflyeT pacCMaTpHBaTh
Haubornee onacHoe INONOXKEHHE HAKIIOHHOTO CeYCHHS,

* IPOXOMAINEro MOJ, MECTOM TPHIIOXKCHAS ITOH Harpys-
" Kd.

onepeunnie ycuyma Oy, # O, ONpEMENANTCA
KaK CyMMa IPOSKIMil Ha HOPMAJIb K IPONIONBHOH OCH
3JIeMeHTa OpefleNbHBIX YCHIIHH, COOTBETCTBEHHO B XO-
MyTax H OTrH0ax, mepeceKaoumX HAKJIOHHYI0 TPelH-

3navenne O, A XOMYTOB, HOPMANBHEIX K HIpO-
TONBHO# OCH 3JIeMeHTa, BRIMHCIIAeTCA o GopMyTaMm:

Oy =ZRg, Y A (193)
WIH Qs =gy Cos (194)

Ihe qg,, — yCHIHe B XOMYTaX HA €[MHHUY MJIHHBI 37e-
MeHTa, ompeaensemMoe no hopmyie
Rg, 71 4
w = _ﬂ;sﬂ . (195)
JIuHa co HpPOEKDMHM ONAacHOM HAKITOHHON TpemMHBI
Ha NPOAOJIBHYI0 OCh NIEMEHTAa OMpeNe/AeTCH H3 MUHH-
MYyMa IpaBoi 9acTe ypasHeHust (192), rae B 3HaucHHE
0y, BomMcngemoe no c¢opmyne (198), Bmecro ¢
NOMCTAaBNACTCA Co. IlonmyueHHOe 3HaueHMe ¢, NpHHH-
maeTcA He Goree 2A, M He GONee 3HAaYEHHA C, a TAKXKE
He MeHee Rq , ecitn ¢ Gonblue A .

monepedHoii apMaTyphl (XOMyTOB) B pacCMaTpHBae-
MOM CCUYCHHMH.

3navenme O ;,. MWIA OTrHGOB BHMHCHACTCA IO
dopmyne

Qs, inc — stw 7:1‘ s, inc sin«, (196)

Irpe & — yroj HaKIOHa OITHOOB K MPOHONBHOM OCH
3JIEMEHTa;

Y5 — Ko3bHmMenT ycnoBuit paborsl apMatypsl,
MpMHAMAaeMBI# 1o Tabm. 35 B 3aBHCHMOCTH OT
HauGorbieii TeMmepatypbl oTrHGOB B pac-
CMaTpPHBAaEMOM CCUCHHH.

Kpome Ttoro, momxsa Gbith obecneueHa MPOYHOCTD
10 HaKJIOHHOMY CEYeHHI0 B NIpEMeNiaX y9aCTKOB MEXIY
XOMYTaMH §, MeXULy OIOpOi H OITHOOM §; H MEXAy
OTTHOaMHu s, .

Yowma B XoMyTax M OTTHO2X yuHTHIBAIOTCS 1O [UTH-
He ¢ He Gonee 2hy ¥ He Gojiee 3HAYCHMA Co , COOTBEICT-
BYIOILLErO YCIIOBHIO

Qb wa + Qs inc (197)
Honepeuwnoe ycwme Qj, BOCTIPHHAMaeMoe GeToHoM,
omnpexensaercs mno ¢opmyie
1+¢r+9, )Ry, v, bR
0, = $pa (L +or 'cl bt Yer o (198)

roe v, — Kodbdnmment ycnosmin paborsr Geroma,
NpHHMMaeMbId Mo Ta6j1. 16 B 3aBHCHMOCTH
OT CpelHell Temieparyphl OeToHa cXaToi
sousl. Cpegmiolo Temmepatypy GerToHa Cka-
TOi#l 30HBbI NPAMOYTOJILHOTO CEYEHHSA [AOIYC-
KaeTcAd [PHHMMATh MO TeMueparype Gero-
Ha, PacnolIOKeHHOro Ha paccromwnu 0,2k,
OT CXXAaTOH FPaHH CEYCHHA;
Pp2 — K03pHIMEHT, MPHHHMAEMBIA PaBHbIM IS
Berona coctaBoB (cM. Tabrm. 11):
N 1-3,6, 7, 10-15, 19-21 npu cpenHeit Temue-
partype ﬁmna COKaToH# 30HEI CeqeHHA !
50-200°C ... ... .. 2,0
800°CuBame . . . ...
N4,5,8,9, 16-18, 23, 24, 29K30npncpe1mel
aType GeToHa caaroll 30HH CeUCHU
50-200°C ........ 1,5

Iina temmepatyp Mexny 200 u 800 °C xoaddumu-

€HT ), NPUHMMAETCA N0 HHTEPIOJIAINH;
€ — IMHa TipoeKiwM HauGoNee ONACHOTO Ha-
KIIOHHOTO CeYeHHs Ha MPOJIONIbHYI0 OCh e~

B dopmymax (193), (194) r (195) xoaddumuent MeHTa;
ycnoBuii paboTHl apMaTypel 7, HPHHHMAeICH KO b v hy — NpuHMMalOTCA B IIpefieNiax HaKJIOHHOTO Ce-
1abn. 35 B 3aBHCHMOCTH OT HaHGoJIbILeH TeMIEpaTyphl YeHHus.

ty
7 L |
Yepr. 17. Cxema ycmamil s s S Qs o
B CCICHHM, HRaKJIOHHOM - =
K HPO/IONBHOM OCH KEne30- ) RowtAsw =400°C
GeToHHOrO NM€MEHTR NpH 1 - stt As,inc
pacyeTe ero no MPOYHOCTH 1 Rswt Asw t Z Y
Ha fAeiicTBHE nONepeIHoR ////T//4RM Co s Asw
CRIN b
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KoadppuupeHT @7, yUHMTBIBAIOLMNA BIMAHNE CXKATHIX
HONOK B TaBPOBAIX H [BYTaBPOBBIX IJIEMEHTAX, OMpe-
menAerca no gopmyne

_ 0,75(by — b)hy
or bho ’
HO mpuHMMaeTcs He 6onee 0,5.

Mipu 3tom 3naverme by mpumMmactca He Goree
b + 3hy. Tipu yueTe CBeCOB IONKY MOTiepeuHas apMaTy-
pa OolbkHa ObITH HAJIeXKHO 3aaHKepeHa B NOJIKe C
,, = 0,0015.

Kosddummenr ¢,,, yaursiBalommit BIHSTHHE NPOAOITS-
HBIX CHII, ONpefienserca Ho GopmMysam:

NpH AEHCTBHH NPOAONbHBIX CKMMAIOIHX CHJI B NPO-
AOJNBHOH apMarype, PacHoJIOXEHHOA B pacTAHYTIOH 30-
He ceueHns

(199)

N

—_— 200
Ryt Ve bho 200)

v, =0,1

Ho mpHHHMaeTcsa He Gonee 0,5.

JnAa npemBapHTEeNbHO HANpAXKEHHBIX 3NIEMEHTOB B
dopMmyny (200) Bmecto N nopcraBnAercA YcuiMe
npenaBapuTensHoro obxamia P. IonmoxwmrenpHoe BIHA-
HHe NIPOJIONIbHBIX CHI He YUMTHIBAETCS, ECITH OHH CO3MIa-
0T uamﬁmoume MOMEHTbI, OTHHAKOBbBIC IIO 3HAKY C
MOMEHTaMH OT [eHCTBHA NONEPEYHOR Harpy3KH;

OpM AeACTBMM NPOJONBHEIX PACTATMBAIOILMX CHIT

(201)

Ho He Gonee 0,8 mo aGcomoTHON BermMumHe. 3HaveHHe
1 +¢¢+p, mpHHHMAaETCA BO BCeX Ciydasx He Gonee 1,5.

B ¢opmynax (200) u (201) ko3 duimeHT yemopmii
paGorsl GeTOHa NpPHHHMaeTCA TaKMM X€, KaK H B
dopmyne (198).

Cuna Q) B dopmyrne (198) npuHumaercsa He MeHee
ops (1 + ot )Ryt Ve bho, THe KO3DDUIMEHT b3
MPHHMMAETCA MO YKa3aHHAM I. 3.57, a k03¢ dHIMeHT
Y;¢ TAKHM e, Kak B popmyrne (198).

Ipu pacuere xeye306eTOHHBIX 3NMEMEHTOB C IoMe-
peuHoii apmaTtypoi HomkHa O6biTh obecrevena mpou-
HOCTB IO HAKJIOHHOMY CEHYEHHIO B MPEEsaX MEXIy Xo-
MyTaMH, MeXAY Onopoii # oTTHGOM K MexXAy oTruGamu
H3 ycnoena (210), B KOTOpOM ¢ — [UIMH3 IIPOBEPAEMO-
ro y4acTKa.

3.53.liA 3neMeHTOB C TOMEPEYHOH apMaTypoil B
BHAE XOMYTOB, HOPM@JIBbHBIX K NPOJONBHOA OCH 3jle-
MeHTa ¥ HMCIIHX NOCTOAHHBIM WIar, B Npefienax pac-
CMATpHBAEMOr0 HAKJIOHHOTO CEYeHHsA 3HaUeHHe Co,
COOTBETCTBYIOLIIee MHUHUMYMY U3 BhipaxeHus Oy +0
onpeznensaerca no gpopmyne

+ort 5
CO=1/ Ppa (1 +or ‘PQRbt7t'bh°<2h.,. (202)

qsw

Ilps BO3AEHiCTBHM TEMIEPATYPHI, He NPEBHILIAIOIIEH
NPeNeIbHO JONYCTHMYIO TEMIIEPATYPY HPDHMEHEHHA ap-
MATYpBHI, YCTaHaBJIMBaeMoii o pacuetry (cMm. Tabn. 24),
BeMWMHA nonepewHoi cuibl O, », BOCHPHHMMAEMOH
XOMyTaMM H OeTOHOM B HAKIJIOHHOM CEYCHHM C JUTMHOI
HPOEeKIMH C, OnpepeAeTca no Gpopmyne

Osw.p = 2Viop, (1 + 95+ 9,) Ry, 7, bHS 44, (203)
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Toe ¢ps — KO3(PHUUMEHT, NPHHAMAEMBIA COIJIaCHO
yKa3aHuAM 1. 3.52;
Yyt — KOIQOHIMEHT, NPUHMMaeMBblli TAKHM XKe,
Kak B dopmyne (198);
g5 — YCHIHE B XOMYTaX Ha eJHHHIY [JIMHBI 3J1e-
MeHTa, onpefenserca no popmyne (195).
B 3T0M CiTyuae XOMyThI CTaBATCA 110 BCel BBICOTE Ce-
YEHHA H HAKJIOHHAsA TPEIUMHA NEepeceKaeT BCE XOMYTHI,
olipeie/icHABIE pacueToM 1o popmyne (195) (uepr. 18).

9 q
RETRREIRRRRANRNERE) l 1o
/ ¥ = 40
L 1sislis
Py
/]
o4
5
q >
R RNN TR INY t,
5'_ tbc
4= = =400°C
< tbq

Yepr. 18. Cxembl pacnionokeHHA NONEPEdHON apMATYpH! DpPH
BO3/ICHCTBHE TEMNEPaTyphl
g — He mpeBblIaOmel MpenensHo AONYCTHMYKD TEMIEpPaTypy
nIpUMeHeHAR 3pMaTyphl; 60 — HpeBRILAKIICH MpeAesbHO AOMY-
CTHMY®0 TeMNepaTypy NpUMEHEHHS apMaTypHl; ¢ — DpOeKuMs
PAacueTHOTrO HAKJIOHHOTO CeueHHSA 3SJjeMeHTa BHICOToOM /1,3
¢, — MPOEKUHA DPAacYCTHONO HAKJIOHHOIO CeucHuSA 3IEMEHTa
C YCIIOBHO YKOpPOUEHHOi BricoTo# Ay, = h,, +a

Ilprn Bo3melCTBHM TeMIepaTyphl, NpEBLULAIOINEH
NPEREITBHO JOMYCTHMYIO TeMIEepaTypy IpHMEHEHHS ap-
MaTyphl, YCraHOBJICHHO#A o pactery (cMm. tabn. 24),
HOMyCKaeTcs NPUHHMATH NONEPEUHYI0 apMaTypy, YKoO-
POYEHHYIO IO BBICOTE CeYeHMA 3/ieMeHTa. MHHHMAIBLHO
OOMyCTMMAs JUIMHA XOMYTOB YCTaHABJIMBAeICA HE Me-
Hee 2{3ho (cMm. uepr. 18).

Bemiunna nomepevHol CHibl, BOCIPHHHMaeMas yKoO-
POYEHHbIMHM XOMYTaMH M GETOHOM B HAKJIOHHOM Ce-
4eHMH, onpenesngerca mo ¢opMyne

wa,b =2 V‘pbz a+ ‘Pf+ ‘Pn) Ryt bhd’ Q5w —

ho—h
= Cqsy (—oh—o”> ’ (204)
rae ¢ — onpepenserca no ¢opmyrne (202), Ho He 6o-
nee 2hg.

CeueHue 3MeMeHTa ¢ YKOPOYeHHOH MOMEpEevHo# ap-
Matypoii HeoGxomuMo TpoBepuTsh HO hopmyne (203),
B KOTOpOii BMECTO /¢ NMPHHHMMAETCH yCNoBHas paGouas



BBICOTa CeueHMA H3rnbaemMoro 3neMeHTa A, paBHas
IUBMHE XOMYTOB W TOJIIUMHE 3aIUMTHOrO CIoA GeToHa y
MeHee HarpeTo# rpaHy

h, =h,, +a (cm. uepr. 18,6). (205)

Koagpdumienr ycnosuit paGotsr GetoHa 7,, npuHu-
MaeTcs no Tabn. 16 B 3aBMCHMOCTH OT CpeqHeil TemMre-
paTypsl GeTOHa YCIIOBHO CXaTO# 30HBI CEYEHHA TeMEH-
Ta YKOPOYEHHOH BBICOTHI, 2 TeMIeparypa GeToHa Cxka-
TOH 30HBI ONpeJIeNifAeTCR M3 TEINIOTEXHHUECKOrO pacue-
Ta JIeMeHTa OeHCTBHTENIbHOH BbICOThI. 33 pacueTHYIO
TONIePeuHyI0 CHITY NIPHHHMAETCA HaHMEHbILAA BeTHIHHA,
DoJTydueHHast #3 pacuera no dopmyie (203) unu (204).

3.54. Ina XoMyTOB, YCTaHABIIMBAaEMBIX 11O pacuery B
COOTBETCTBHM C yKasaHuamu T 3.52 K 3.53, nomxsHo
YAOBIIETBOPATLCA YCIIOBHE

- RSW 7St AJ’W
s

>

Asw

Wps (1 + 0, +00) Ryt Ver b
2

PaccrosHne MexXIy XOMyTaMH §, MeXAy onopoit
H KOHIOM oT1rH6a, Gmpkaitiero k omope s; (wepr. 19),
a4 TaKXe Mexay KOHIOM HpebUIyHIero ¥ HauaioM
nocnenyiomero orruba s, nmomwkso Onite He Gonee
BEJHYHHDI

>

(206)

0,75 1+¢r+¢,)R bhé
Smax = wpa (1+ 97+ 0,)Rp: 71 bRS ., @o7)
0
TOE ¢p, — KOIHIMENT, NPUHHMAEMEI COTJIaCHO
ykasasuaM 1. 3.52;
Y:¢ — TO Xe, uro B hopmyne (198).
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Yepr. 19. Paccronmus Mexay XOMYTAMH H OTOrHYTHIMH
CTepEAMH

Kpome 10ro, momepeuHoe apMHMpOBaHHE ?JJIEMeEHTa,
He3aBHCHMO OT pe3yJIbTaTOB pacuera, BOJDKHO YIOBJIeT-
BOPATb KOHCTPYKTHBHBIM TpeGOBaHWAM, NPHBEEHHbIM
B 1m.5.26.

Ilpn BO3AEHCTBUM TeMIleparyphi, He MPeBbIIAOICH
npefenbHo HOMYCTHMYI0 TeMIlepaTypy NpHMeHeHHs ap-
MaTypHl, YCTAHABJIMBaEeMOii MO paciery (cM. Tabm. 24),
onpefie/ieHAe YCHWIMit B XOMYTaX Ha €[HHHIY JJIMHBI
37eMeHTa IPOH3BOAUTCH 1o popMyne

Q2
Qow = = ,  (208)
™ 29, (1 +9r+¢p) Ryy Vb

rae Q- momepeuHad CHIA M Ko3QPHmMEHTHI ¢y,
H 7Y, ~TIPHHUMAIOTCA COTJIACHO YKA3aHHAM
m 3.52.
3.55. [lpoBepKky NpOYHOCTH IO NOMEpedHOH cHne
HAKJIOHHBIX CEYCHHH, HAUMHAMOIIMXCA Yy ONOpHI H Yy
Hauajia oTrH0a, JOMycKaeTCsA NPOBOAUTS H3 YCIIOBHA

Q <st,b +st Vst As, inc sina, (209)
roe  Q — nmonepeuHas CHia y Hauaja paccMarpHBae-
MOro HaKJIOHHOTO CeYeHAA (Y ONMOpHI WM Y

Havana otruGa) ;

Qg p — TONeEpevHad CiIa, BOCAPHHHMAEMASA XOMY-
TaMH ¥ GeTOHOM, onpefienseTca No popmy-
ne (203);

A inc — TUIOWAAb CEYCHHA OTOTHYTHIX CTepXKHEH B
Grkaifieii 3a Ha9aJIOM PacCMAaTPHBaeMo-
ro HaKJIOHHOTO CeYeHHs IUIOCKOCTH OTTHOa,
PacmOJIOXKEHHBIX COIJIaCHO TpeboBaHMAM
nm 3.56;

Ygr — K03pPHIMEHT, NPUHMMaEMblA NO YyKasa-
HuAM 1. 3.52;
@ — Yrain HakoHa OTOIHYTBIX CTepXHeH K IIpoppIb-
HOM OCH NIeMEHTa B HAKJIOHHOM CEeUYeHHH.

3.56. Heobxomamoe ceueHMe OTOTHYTBIX CTepXKHei
Aj inc» PACIONOXEHHEIX B O[HOH MIOCKOCTH, ompene-
naerca u3 dopmynst (209). Ilpu 3TOM HMONMEpeunas ca-
na Q NpHHUMAETCA:

a) IpH pacuere OTOTHYTBIX crepxa-leu nepeoii (oTono-
Pbl) IWIOCKOCTH — PaBHO# NONepeTHO# CHITE Y ONOPHI;

6) mpH pacuere OTOTHYTHIX CTEPXKHEH B KaXHAOM H3
MOCINEAYIOWNX UIOCKOCTeH — paBHO#i NoNepedHoH CAe
y Havana npemsiaymiedi (o OTHOWIEHHIO K ollope) Mioc-
xoctu orrubos (cM. uepr. 19).

Huxemit xoHenm Haxbonee yHaneHHBIX OT ONOPHI
OTOTHYTBIX CTepXHeil HOJDKeH pacnojararsca He Gimxe,
ueM TO CeueHHe, B KOTOPOM MonepeuHas cwia O cTaHo-
Burca Gompire ycuwmis, BocnpHHHMaeMoro GeToHoM M
xoMyTamut Q. 5.

Kpome Toro, pacrionoxeHHe OTTHGOB [OTDKHO YHOB-
NEeTBOPATH TpeGoBaHUAM 1. 5.26.

B 3neMeHTax c HoNepeYHbIM aPMHPOBAHHEM TOJNBKO
H3 OTOTHYTBIX CIEpXHeH pacueT HO NMONEPEeuHOH Cuile
npoussomutcs u3 ycnosus (192) npu O, =0. Ilpu
3TOM PacCUHTHIBAIOTCA HAKJIOHHBIE CEUCHHSA, HAYHHAIO-
1mHecs B PaCTAHYTOH 30He Y ONOPHI M Y Havana oTruGae-
MBIX CTepXHel M 3aKaHUMBAIONHECA B CXKAaTo# 30HEe B
KOHIIe OTTHGaeMBIX CTepXHEH KaXOOH WIOCKOCTH, a
TaKXKE B MECTaX NPHJIOXKEHHA COCPeJOTOYCHHBIX CHII
(uepr. 20). IF

S

7777, -
f

Yepr. 20. PacuerHasm cXeMa OMACHBIX HAKJIOHMMBIX CeweHMH
TIPH pacueTe no MPOIHOCTH H2 ACHCTBHE NMONEPETHOH CHAB
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3.57. Pacuer kene306eTOHMBIX 31eMeHTOB Ge3 no-
NepedHOd apMarypbl Ha JeHCTBHe MNOMEPeuHOH CHIb
ons obecHeucHHA MPOYHOCTH IO HAKJIOHHOH TpenmHe
AOJKeH HpOU3BOIMTILCA NO HanGonee OmacHOMy Ha-
KJIOHHOMY CEYEHHIO H3 YCIIOBHA

0pa (1= 0,)RysYyp BRE
¢

0< (210)

I MpaBas YacTh YCJIOBHA NpHHMMaercs He Gonee
2,5 Rpy Y4y bho w He menee gy 5 (1 +9,)Ry 7,y bho.
Kosdpdumment ¢, omnpemenserca Mo yKa3aHUAM
n. 352,
Koapuimentsi ¢y 3, 9p 4 NPUHUMAIOTCA 1O Tabymue:

Koapduiment | Cpennas reMmiepa- | Cocrab 6eToHa
Pbs [Pbs Typa Gerona cxa- | mo Ta6n. 11
TO# 30HEI CEYEHUA
0,6|1,5 50-200°C }N!l, 3, 6, 7,
1,313,3 800 °C u Bruue 10-15, 19-21
041{1,0 o N4, 5, 8, 9
y 1) 50_200 C 1] b » ’
0922 800 °C 1 Bamue } e . 2

IIna temneparyp Mexay 200 u 800 °C xo3dduum-
€HTHI b3 H pr4 TTPHHUMAIOTCA 110 HHTEPNOJIALMH.

B pacuete paccMaTpHBAIOTCA HAKJIOHHbBIE CEYCHHS,
TIPOXOIALLHE Yepe3 ONOPY H HANpaBJICHHBIE K TOYKaM
NPWIOKEHUA COCPEHOTOYEHHBIX CHII, a4 pacyeTHble
3HaYeHHs MOMepeuHbIX Cui  NPHHMMAIOTCA B KOHIE
PacCMaTpHBaeMOro HaKJOHHOro ceuerus (uept. 21).

I F
7
27

y s

SANNN

__T o
1 Il Q,=0,-F,

L

Yepr. 21. PacyeTHas cXeMa OMacCHBIX HAKIOHHBIX Ce9CHME
MpH pacyeTe N0 NPOYHOCTH HA ACHCTBME NONEPEINOR CHIN

1, 2 — HaKJIOHHBIE CeUeHH S

3.58.IIpn OTCYTCTBMH HOpPMAIBHBIX TPEMH, T. €.
€CIM  BBIIONHAETCA YycioBue (247) ¢ 3aMeHOH
Ry serYee Ha Rpgv,y B paccmatpuBaeMoil 30He JelicT-
BHA NONEPEUHBIX CHJI, CieflyeT YIHThIBATh MOBHUIICHHE
IpOYHOCTH 3TIEMEHTA MO CpaBHeHHo ¢ dopmymoit (210)
HCXOJIA H3 YCIIOBHS

+
0<Ry 1y ‘/H.___.}.’.___._L pled,
RptYe  (RpeYee) Sred

(211)

TAe O, ¥ 0, — HOpManbHbic Hanpsxenws B Geroe
Ha "IUIOINAJIKE, COOTBETCTBEHHO Mmep-
NEAMMKYNAPHON H NapaJIeNbHOH Ipo-
OOJIHOH OCH JNIeMeHTa, Ha YpOBHe
HEHTpa TDKECTH CeYeHMA OT BHeUIHeH
HATrpy3KM, TeMIIepaTypbl M YCHNIHA
[peiBapUTeNBHOro oboKaTHs;

I,.q % S,eq — COOTBETCTBEHHO MOMEHT HHEPIMH Ce-

YeHHs OTHOCHMTENIBHO OCH, IPOXONA-
wieid gepe3 NEHTP TAXECTH CeUeHHA, U
CTATHUCCKHA MOMEHT UACTH CeYeHHA,
PACTIONONKEHHOTO N0 OJiHy CTOPOHY OT
OCH, IPOXOIAILEH Yepe3 HEHTP THKeC-
TH CEYeHHA.

3HaweHuA 0y, 0y, S,eq B l.q ONpemensoICcA H3
Ppacuera 3JIEMEHTa Kak CIUIOLIHOTO YNPYToro Tena.

3.59. Pacuer ene306eTOHHBIX 3NEMEHTOB C Ha-
KJIOHHBIMM CKaThIMM IpaHAMM Ha JeficTBHE monepey-
HOW cuiIbl Wi obeclieyeHHs MPOYHOCTH IO HAKIIOHHOM
TpeuMHe TPOM3BOJMICA HO YyKasaHMam mi. 3.52 #
3.53, npu 3TOM B KauecrBe paGouei BBICOTHI B Mpene-
7IaX PaccMaTpUBAaeMOro HAKJIOHHOIO CeYeHHS B pacueT
BBOOATCA: IJIA 9JIEMEHTOB C IONepedHol apMaTypoi —
HauGosnsliee 3HaueHue hy; miA anemMeHToB Ge3 mome-
PeuHOH apMaTyphl — cpefiHee 3HaueHHe k.

3.60. Pacuer xene306eTOHHRIX KOPOTKHMX KOHCOJENH
Konoun (I, <0,9hg, uepT. 22) Ha peiicrsHe momepey-
HOR cHibl Ana obecneueHHs MPOYHOCTH MO HAKJIOHHOMN
CXKaToif mMoNoce MexXAy Tpy3oM H Omopod oJDKeH
NPOM3BOANTHCA H3 YCIIOBHA

0<0,8¢p,, Ry 7y, b 1 sind, (212)
Ifie NpaBasg u[acTh YCNOBHR NpHHMMaerc He Gonee
3,5R3,7“ bho ¥ He MeHee NpaBOfl 9aCTH ypaBHEHHA
(210):

0 — yron HakJyOHa pacueTHOHR CXaToi MoJo-
CBI K TOPH3OHTAIH;
lp — UMpHHA HAKJIOHHOR C)KaToil IOJNOCHI,
onpeaenserca no Gopmyne
Iy =lg,, sing, (213)
3pecs Imp — [UIMHA IUIOWIafiKH Nepeflati HarpyskH
BIIOJIb BbUIETa KOHCOJIH ;
Y2 — K0IPPHIMEHT, YIMTHIBAIOMHIA BIHAHHE
IOIepedHol apMaTyphbl, ONpenesnAeTca
o ¢popmyne
Pw2 =1—Sap,,
aH g, —cM.m. 3.51;
Yp¢ — NpHHUMaETCA Kak B popmyne (187).

214)
30ech
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Yepr. 22. Cxema Ansa paciera KOPOTKHX KOBCONeEH



Ilpu pacyeTe yIMTHIBAIOTCA XOMYThl FOPH30HTalIbHbIE
H HAKJIOHHBIE TOf, yrioM 45 ° x ropusonramm. Ione-
peuHoe apMHMpPOBaHMe KOHCOJIeH, MOAAePKHBAKLIMX
Banxu, Gpepmbl H T. 11., HE3aBUCHMO OT PE3YJILTATOB pac-
YyeTa JOJDKHO yIOBJIETBOPATh TpeGoBammaM 1. 5.29.

3.61. Pacuer xene3obeTOHHbIX 3/IEMEHTOB Ha HOeWCT-
BHe HM3rHbaoulero MoMeHTa Ans obecneueHHs mpov-
HOCTH MO HAKJIOHHOH TpPeLUMHe HOJDKeH OPOM3BOAHTH-
CA 1O OMACHOMY HAKJIOHHOMY CEUEHWI0 U3 YCIIOBMA
(wepr. 23)

MM+ Mg, +Mg .. (215)

Bermuuna M onpenensercA OT BHELUHed HarpyskH,
PACTIONIOXKEHHO/ N0 OfIHY CTOPOHY OT PacCMaTpHBaeMo-
TO HaKJIOHHOTO CEYeHHS OTHOCHTENSHO OCM, ITepHeH[H-
KYJIADHO# IUIOCKOCTH ACHCTBHA MOMEHTa,H MPOXOs-
e uepe3 TOWKY IPHIIOXEHHMA paBHOMEHCTBYlomeHl
ycuimit NV, B cKaToit 30He.

Bermawnt M, Mg, w Mg ;.. ONPENIENANTCA KaK
CyMMa MOMEHTOB OTHOCHTEJIBHO TO#H XK€ OCH OT YCHIIHi
B TNpONOJIbHOH apMaType, B XOMYTaX H OTOTHYTBIX
CTepXHAX, NMEpeceKanlMX PaCTAHYTYI0 30HY HAKIIOH-
HOTO CeYeHWA,H BBIUKCIIAITCA o GopmMynam:

My=R v, Az - (216)
Mgy = IRy Yo Ay 2w = Qg 5= 5’ 17)
Ms, inc Est 7st s, inc %s,inc» (218)
rae  zg Z;, — PAacCTOAHMA OT IDIOCKOCTeH pacmono-
Zg jne KEHHA COOTBETCTBEHHO MpPOAOJILHOM
apMaTypsl XOMYTOB H OTOIHYTBIX
CTepXHe# [0 yKa3aHHOH BbILIe OCH;
Ys: — Kodpduimenr ycnoBuit paGoTEl ap-

Matyphbl, onpefenseMslid no rabn. 35
B 3aBHCHMOCTH OT HauGonbuleit TeM-
nepaTtypel NPOXOJIBHOR  apMaTyphl
OTOTHYTBIX CTEpXHEH M XOMYTOB;

CH g, — onpenessorca no dopmynam (202)
u (195).

BeicoTa cKaToil 30HBI HAaKJIOHHOTO ceveHus (U3Me-
PEHHasl 0 HOPMAJM K CXATOH TpaHM 3IeMeHTa) Onpe-
OEIAETCA U3 YCIIOBHA PaBHOBECHS MPOCKIMH yCHIHA B
GeroHe CXaToH 30HBI H B apMarype, nepecexarowei
PacTAHYTYI0 30HY HAKJIOHHOTO CEYeHHs, Ha HOpMaJlb
K NPOAOJILHON OCH 37IEMEHTA.

PacueT HakITOHHBIX CeYeHMH Ha [EHCTBHE MOMEHTa
NPOU3BOOMTCA B MecTax oGphiBa H 0TrH6a MpoaoLROIM
apMaryphl B pojieTe, a Tak>ke B NPHONIOPHO#M 30He Ga-
TIoK ¥ cBOGOXHOTO Kpas KoHcone#. IIpH oTcyTCTBHH y
apMaTypHBIX CTepXHEHl aHKepOB PacueTHOE COIIPOTHB-
JIeHHe apMaTypbl PacTsXXeHHI0 B MECTe €€ IepecedeHus
PaccCMaTpHBaeMbIM HAKJIOHHBIM CEYEHHEM NPHHUMaeT-
¢ CHM)XEHHBIM COIJIacHO TpeGoBaHuaM no3. 3 Tabn. 32.
KpoMe Toro, pacuer HaKJIOHHBIX CEeUeHHH Ha JeHcTBHE
MOMEHTa NPOM3BOAMICA B MECTaX Pe3KOTO M3MEHECHH:A
KOH(HIypawmy 31eMeHTOB (NOAPE3KH, Y3/bl U T. IL.).

IlpoBepka Ha peiicTBHe H3rHbaILEro MOMEHTa HeE
TMPOM3BOAMTCA IJIA HAaKJIOHHBIX CedeHHMil, NepeceKalo-
LIMX PacTAHYTYIO IPaHb 3JIEMEHTa Ha y4acTKaX, obecre-
UeHHBIX OT 00pa30BaHMA HOPMANILHLIX TPELIHMH, T. €
TaM, rie MOMeHT M OT BHeEIUHeil Harpy3KH H BO3JAEHCT-
BHA TEMIIEpaTyphl, Ha KOTOPYI0 BeleTCA pacueT Iio
TPOYHOCTH, MEHbIIIE WIIM PaBEH MOMEHTY TPeMHO0Gpa-
30BaHUA Mc,c, onpenensaeMomy mo dopmysne (256),
TIpHHUMas B Hell 3HaUeHMA Ry, ¥, BMECTO Ry, o) Yy,

Ha NpHONOPHBIX YYaCTKAaX 3/IEMEHTOB MOMEHT M,
BOCIPHHHMAEMblii NPOJOJIBHON apMaTypoil, iepeceKalo-
el pacTAHYTYIO 30Hy HaKJIOHHOIO CeYeHHs, Onpefesia-
erca no dopmyne (216).

3.62. lina obecrieyeHHs MPOYHOCTH HAKJIOHHBIX Ce-
YeHHH Ha [eiicTBMe U3rnGalolero MOMEHTa B 3/leMeH-
TaX NOCTOSHHOM BBHICOTH! NPORONBHBIE PACTAHYTHIE
CTepXHH, OGpbIBacMbIe B TpoJieTe, HOJDKHBI 3aBOMTHCH
3a TOYKY TeOpeTHIecKoro o6psiBa (T. e. 32 HOpMAanbHOE
ceueHHe, B KOTOPOM 3TH CTep)xHmM Nepecraor Tpebo-
BaThCA MO pacueTy) Ha OjIMHY He MeHee 20d M He MeHee
BeJIMYUHbI W, ONpeneliAeMoii no popmyie

Q R 7&'7 s,inc sink
25w

rie QO — nonepedHas cuia B HOPMAJIBHOM CeYeHHH,
NMpOXoAsdIeM depe3 TOUKY TEOPeTHYecKOoro
OTpbIBa CTEPXKHS;
o — TO Xe, 9TO B I, 3.55;

— ycwiMe B XOMYTaX Ha eIMHMILY IIMHBI 3JI€-
MEHTa Ha pacCMaTpHBaeMOM Y4acTKe JJIHHOR
w, onpepensemoe no dopmyne (195),
B KOTOpOH pacueTHOe COTNpOTHBIIEHHE apMa-
Typhl R, 3amenserca Rg;

+5d

(219)

Yepr. 23. Cxema ycummit
B CeYeHHM, H3KJIOHHOM
K IMPOROJBLHOMR OCH XKee30-
GETOHHOTO 3J/IEMEHTa, NMpH
pacyete ero no NpoYHOCTH

Ha Aeiicraxe uarnGawouero
MOMEHTa
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d — maameTp oGpLIBAEMOTO CTEPXKHA;
Vs — KodbduimeHT ycnoBus paGorsl apmarypbl
NIPHHUMAETCA COTIACHO yKa3aHuAMm m. 3.52.

Pacuer xe1e306€TORREIX 3]IEMEHTOR
Ha MECTHOE AeiiCTBHE HAMPY3OK

PACYET HA MECTHOE CXATHE
3.63.llpn pacuere Ha MecTHOe cxarHe (cmATHe)

37IeMeHTOB 0e3 KOCBEHHOro apMHpPOBaHHA OINKHO
YHOOBIEeTBOPATHCA YCIIOBHE

N< wa,locAIocl > (220)
rae N — nmpoponbHaA CXKUMaloman CHIA OT MeECT-
HOM Har py3KH;

A o1 — TUTOLIAAb CMATHA;
Y — k03)bHIMEHT, 3aBHCAINMEA OT Xapak-

Tepa pacupedejleHHsT MECTHOH Harpys-
KK [0 INIOWAJK CMATHA, HPHHAMAETCA
PaBHbIM: IIPH PABHOMEPHOM pacHpefe-
JIEHHM MECTHOH Harpy3kH Ha INomappb
cMmsatua — 1,00;
Npd HepaBHOMEDHOM  paCHpe[eeHHn
MECTHOH Harpy3ky Ha IJIOmManb CMATHA
(mon, xoHUaMu 6anok, MpOroHOB, Hepe-
MblNeK) misn GeroHa cocraBoB N° 1-21,
23,29 no Tabn. 11 — 0,75;

Ry joc — PacieTHOe CoMpoTHBIICHHe GeToHa Cxa-
THIO, olipefienserca no ¢popmMyne

Ry 1oc = app Ry Yp,. (221)

3pech a, @y => 1,0,
s 6eToHOB KiaccoB He Hinke B25 a = 1,0;
nna GeToHoB KiaccoB B25 u Baiine

_12cRpe .
a=135pL @22)
3
b =V Aloc2/Alocr s (223)

Ho He Oonee:
TIPH CXeMe NPHJIOKEeHUS Harpy3 K
no 4ept. 24,4, 8, 2, €, u:
s o6kIMHOTO 1 XKapocTofikoro 6eToOHOB KIIacCoB:

Gomee7,5 - v vttt 25

B3,S;B5;B7,S ............... 1.5
1t xapocroftkux GeTOHOB KJIaccoB

B2,Sumke ................. 1,2

OpH CXeMe NPHWIO)KEeHHA HArPy3KH
1o uept. 24, 6, 0, X He3aBHCHMO
oTpHOaM KnaccaGeroma . . ........ 1,0

Aj, o, — pacCueTHAA IUIOMAb, OIpefeNiAeMan MO
yKka3aausaMm n. 3.64;
Ry, u Ry — npynAMaeTca Kak Uit GeTOHHBIX KOHCT-
pyxmmii (cM. 1abn. 14).

Kosdduumenr v, npuaumaercs no rabn. 16 B 3ape-
CHMOCTH OT cpefHeil Temmeparypbl GeToHa mNOWamE
CMATHA — NpH CXeMe IPWIOKEHHA Harpy3KH IO Yepr.
24, a, 6, e, u ¥ B 3aBHCHMOCTH OT TeMIlepaTypsl HanGo-
Jlee HarpeTodl rpaHM — TIpH cXeMe NpPHIOXKeHMA Ha-
IPY3KH 1O 4epT. 24,8, 2, 0, »-

3.64.B pacuernyro mwiomame Ap,., BKIIOTAETCH
Y4YacTOK, CHMMETPHYHBIA N0 OTHOINCHHMI0 K VIO
cmATHA (CM. uepT. 24). IIpn 3T0M JOJDKHE! BHINOHATS-
CA ClieAvIolUMe NnpaBuna:
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Yepr. 24. Cxemml AnA pacvera wene306GeTOMHBIX 3J€MEHBTOB
H3a MECTHOE CEATHE
a — OpH MeCTHOM Harpy3Ke N0 BCell HIMpHHE MieMeHTa; 6 —
npu MecTHOH Kpaesoll Harpy3ke no Beell MIMpHHe JIeMEHTa;
8, 2 — OpH MCCTHOR Harpy3Ke B MeCTax ONMpaRMs MPOroHOB
H Oanox; O — mpu MecTHOM Kpaepoil Harpyske Ha yron e
MeEHT2; e — Opa MecTHOH Harpyske, OpHIOXXeHHOfl Ha acTH
JUHHEI B IMPAHE 3JICMEHTA; OpH MECTHOH Kpacsoft HAIpy3Ke,
PacnonioXxcHHOl B mpefieiax BHICTYNIA CTCHH WIIH HPOCTEHKa;
X — OpH MeCTHOH Kpacholl Harpyske, pacHoNOXKeHHOH B npe-
Acnax BHCTYnA CTeHM (IMASCTPH); 4 — cevdeHmilt CIOXHOM
dopmu; | — miomaps cMATES; 2 — pacYeTHas UIOmMagb
cMuTHE; 3 — MHUNMMANEHAA 30HA APMHPOBAHMS CETKAMM,
NpH KOTOpol KOCBCHHOE apMHPOBaHHME YURTLIBacTcA mo ¢dop-
myne (225)

IPH MECTHOH Harpy3ke IO Beell IIHMpHHE IEeMeHTa
b B pacueTHyl0 IUIOIWANh BKINIOYACTCA YUACTOK MMHOM
He Goee b B KaKAylo CTOPOHY OT IpaHMIbI MECTHOM
Harpy3k# (CM. 4epT. 24,0) ;

IOPH MECTHOH KPacBoO#H Harpyske NHO Bcell IIMpHEHE
INIEMEHTa pacdYeTHan IIomamb Ajp-, paBHa DIOmAnM
cemamaA Ajocy (cM. uepr. 24,6);

IIp¥ MECTHOH HArpy3Ke B MECTaX ONMpaHus KOHIOB
IpOroHOB H GajloK B pacueTHyo IDIOIIANb BK/TIOYAETCH
YUacTOK HIMDHHOH, paBHOH riTyGHHe 3afieNIKi IPOToHa
wH Camm, H pyuHOA He Gonee pacCTOAHMA MEXIY
cepefMHAMHE NpHAMBIKAloNMX K Oanke mnponeToB
(cM. uept. 24,8) ;

€ClA  pacCTofAHMe Mexnxy OankamMH npeBbiliaeT
NBOHHYI0 IIMPHHY 37IEMEHTa, [JIHHA PACYETHOH IDIONIa-
JTH ONpeICNIACTCA KaK CYMMa LMpAHK! Oa)IiKH H YIBOCH-
HOH IMpHHEI MIeMeHTa (cM. 9epT. 24, 2) ;

IPH MECTHOH KpacRoOH Harpysxe Ha yroi JJieMeHTa
(cm. ueptr. 24,0) pacuetHas Iwiomans Ajyc, PpaBHa
Iomany cMATHA Ajoc, 3



NpH MECTHOH Harpy3ke, NpPHJIOXEHHOH Ha YacTH
JUTHHBI ¥ LIIMPHHEI 3JIeMEHTa, pacyeTHas IUIOmaib IpH-
HHMaeTCA COINIacHO 4epT. 24,e. Ilpn HamawHA HECKOJIb-
KHX Harpy3o0K YKa3aHHOTO THNAZ PacueTHBIC IDIOIAH
OTPaHHIMBAIOTCA JIHHHAMM, IPOXONAIMMH Ycpe3 cepe-
AMHY PacCTOAHMH MEXAy TOUKaMH NPHJIOXKEHHA ABYX
COCEJHHX HArpy30K;

IpH MECTHOH KPpaeBOH Harpy3ke, pacHONIOXXEHHOH B
npeziefiaX BBICTYHa CTeHh! (IMJIACTPHI) HAM HNPOCTEHKA
TaBpPOBOrO CEeYeHHsI, pacueTHas IUIoniagb Ajoc, PaBHa
WIOWAMH CMATHA Ajoc, (CM. uepT. 24,%);

IpH OHpefeeHUK PacueTHOH IDIOMAIH JUIA CEleHNH
CIIOXKHOH (pOopMBI He NOMKHBI YUHTHIBATHCH YYACTKH,
CBA3b KOTOPHIX C 3arPy)XeHHLIM YYacTKoM He obecue-
ueHa ¢ HeoOXOMMOR HaleXCHOCThIo (BampumMep, ydac-
TOK 2 Ha 4epT. 24.u) .

NMprmeuanue. [lpn mecTHolt Harpy3ke or Ganok,
NPOTOHOB, MEpPeMBYEK H APYTUX 3NeMeHTOB, paGoTaommx
Ha H3ru6, yorniBacMmas B pacuere InryGmHa omophl NpE OIF
penenctmr Ajoc; K Ajpc, DpHEHMaercs He Gonmee 20 cm.

3.65.1Ipu pacuete Ha MECTHOE CXATHE PaBHOMCPHO
HArpeThix 3MEMEHTOB M3 Tshkesioro GeToHa ¢ KOCBEH-
HbIM apMHpOBaHMEM B BHIC CBapHBX HONEPEUHBIX
CETOK JOJDKHO YIOBJIETBOPATLCH YCIIOBHE

N <Rb.rea‘ Atocy» (229)

rme  Rp req — IpuBefeHHAA NPH3MEHHAs NPOYHOCTH
GetoHa, ompenensemas mo cdopmyne

Rb red = Tpt Ro 0 + 9 Bxy Y5y Rsxy #5.  (225)

¢}, — onpepenserca no gopmyne (223) u
npHHAMaeTcs He 6onee 3,5;

¥ — KO3)OUINEHT, YyIUTHIBAINMHA BIMA-
HHMe KOCBEHHOTO apMHpPOBAaHHS B 30HE
mectHOro cxatus. Jns cxem 24, 6,0,
X NpHHMMaeT(A ¥, = 1,0, npn 31oM
KOCBEHHOE apMHpPOBaHHE YYHTHIBA-
eTcAi B pacueTe NpH YCJHOBHH, 9TO
nomepevHble CEeTKH YCTaHOBJCHBI Ha
IUIOWagH, He MeHee OrpaHMYCHHOH
OYHKTHPHBIMH JIKHHSMH Ha COOTBET-
CTBYIOLMX CXeMax 4epT. 24. Jins cxem
24, a, 8, 2, e, U P OUPENENHETCA MO
¢opmyrne

P.=45-35 i’L’E'—; (226)
Ay
Ajr — wromaas GeToHa, 3aKITIYEHHOr0 BHYT-
PH KOHTYpa CETOK KOCBEHHOIO apMH-
POBaHMsA, CUMTad IO MX KpaiHHM
CTEpXHAM, [UIA KOTOPOH OJDKHO
YAOBNETBOPATHCA ycnoBue Ajoe, <
< Alf <Aloca;
R; xy — pacieTHOe CONPOTMBIICHHE APMAaTyphI
CETOK;
¢ — xodbduunent 3¢pdexTMBHOCTH KOC-
BEHHOTO apMMpPOBaHWA, [PHHHMae-
MBI PaBHBIM

1

M T 227)
. 1 R

= Xy st sXy .
V= Hxy Vst B x : (228)

Hxy — KO3PUIMERT HachillleHMs1 MoOTNepeY-
HOH apMarTypoH, onpelensembid WA
CBapHBIX NMoNepeuHsiX ceTok no dop-

Myne
ny Al tny Agy
= . 229
I-‘xy Alf s > ( )
30ecCh Ny, — COOTBETCTBEHHO YMCIIO CTEpIKHEil, I1o-

Agy, [y magp NMOMEPEYHOro CEeYeHHA M OJIHHA
CTepXHSA CETKH B OTHOM HaNpaBJICHHH
(cumTas B OCAX KpaHHMX CTepXHed) ;
ny, Asy, Iy — 10 Xe, B APYTOM HaNpaBJIeHHH;

S — PacCcTOAHHE MEXY CeTKaMH;
Ajf — mmomaay cevenusi GeToHa, 3aKITIOueH-
HOTO BHYTPHM KOHTYpa CeTOK (CuMTas

B OCAX KpaiiHMX CTEP)KHER) .

Itomanm ceueHMs CTepXHEH CETKH Ha EOUHHIY
JUIHHKI B OXHOM H JIPYTOM HAaHNpaBiCHHAX He JOMKHBI
pa3magarsca Gonee uem B 1,5 pasa.

Kos¢pdumuaeHRTo1 73, ¥ Vg, NPUHHUMAIOTCA COOTBETCT-
BEHHO N0 Ta6y. 16 ¥ 35 B 3aBHCHMOCTH OT TeMIepaTy-
PHI B MECTE YCTAHOBKH CETOK.

PACYET HA ITPONABJ/IHBAHHE

3.66. Pacuer Ha mpofAaBJIHBaHMEe KOHCTpPYKuUMii (6e3
nonepevHol apMarypbl) OT AEHCTBHSA CHII, pPABHOMEPHO
pacmpefic/IiecHHbIX HA OTPaHHYCHHOH IUIOIIAIH, ROMXKEH
MPOH3BOIMTLCA H3 YCNIOBHA

F<a7, Rot i ho, (230)

roe F — mpopaBmuBalomian cuia;
& — K03pPHIMEHT, NPHHUMAEMbI paBHbIM JUIA
Gerona cocraBos (cm. Tabn. 11):

N1-3,6,7,10-15,19-21 ........ 1,0
N*4,5,8,9,16-18,23,24,29u30 .. .0,8

Uy, — cpenHeapHpMeTHIECKOE 3HAYEHMil NepHMeT-
POB BEPXHETO H HIOKHErO OCHOBAaHMH NMpaMH-
Aul, oOpasylomeiicA NpH NpPOXAaBIMBaHWH B
npepenax paGoueii BHICOTbI ceyeHUA hg .

Ilpu ompepenenyy BeJMWMH Uy, 4 F npennonaraercs,
970 IPONABNHMBAHHE IMPOHCXOMHT HO GOKOBOH MOBEpX-
HOCTH NHPaMMAbl, MEHBIUHM OCHOBaHMEM KOTOPOil
CYXHT IIIOMAAb ACHCTBHA NPOMABIMBAIOINECH CHIIbI,
a GoxoBhie IpanH HaKNOHEeHH HOA yriaom 45° K ropu-
3oHTamH (vepr. 25,a).

3navenne mpopaBimMBalomed cwinl F IpHHMMaeTca
paBHBIM cHne N, peiicTBylolieli Ha MApaMuAy NpoOdaB-
JIMBAaHHA, 32 BRIYETOM HAarpy30K, IPHIOXKEHHBIX K 6O1b-
1ieMy OCHOBaHHI0 NHPaMHIbl MPOAABIHMBaHHA (CuMTas
IO IDIOCKOCTH PacnojIOXeHHMA PacTAHYTOH apMaTypbl)
H CONPOTHBJIAIOIMXCA NPOIABIAMBAHUIO.

EcnM cxema OMMpaHMA TaKOBa, YTO NMPOMAaBiHBaHHE
MOXET NPOMCXONMTs Ha NOBEPXHOCTH HHMPaMMIbI C
YI/IOM HAKJIOH2 GOKOBBIX rpameli Gomsme 45° (Ha-
OpHMEp, B CBalfHBIX POCTBEpKax — 4YepT. 25,6) , npaBas
vacTh ycsioBHa (230) onpenenserca miA paKkTHYECKOH
NMHpaMHUfIbl C YMHOXEHMEM Ha hg/c, re ¢ — OjIMHa ro-
PH3OHTANBHOR NpoeKHWH OOKOBOH rpaHM MHpaMUIbI
npopap/mBanKsa. IIpu 3T0M 3HaueHMe HeCyileH cnocob-
HOCTH DpHHHMaeTCA He Gojiee 3HauYCHHA, COOTBETCTBYIO-
mero mipamuaie ¢ ¢ = 04h,.

)



Mpu ycraHOBKe B Ipenenax MHpaMHAbl NMPOIABIH-
BAHHA XOMYTOB, HOPM@IBHBIX K IUIOCKOCTH IUIHTBI,
pacuer HOJIXeH MPOH3BOOUTHCA U3 YCIIOBHSA

F<Fp+08Fsy, (231

HO He Gonee 2Fp.

Yewme Fp npuHMMaercs pDaBHBIM NIPaBOH YacTH
HepaBeHctBa (230), F;y, omnpenensercs Kak cymMma
BCEX IOMEPEYHbIX YCHIMil, BOCHPHHUMAEMBIX XOMYyTa-
MH, nepeceKarlMMH GoxoBble IPaHM pacyeTHOH IM-
PaMu/IbI IPOAaBIIHBaHASA

Fsw = ZRgw Y Asw, (232)
rae Agw — CyMMapHas IUIOHIafb CEYeHHsA IMOIepey-
HOH apMaTypsl, Nepecekatouieit 60xoBble
TpaHH IMpaMuIbl NPOAABIIMBaHHUA;
Ry — He [OIDKHO MpeBbILIATh 3HAYEHHHA, COOT-
BETCTBYIOLIETO apMaType kitacca A-L.
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Mepr. 25. CxemMbl AnA pactera Xene306eTOHHBIX 3NEMEHTOB
Ha NpoJaBAMBaHHe MPH yrie HAKJIOHa GOKOBBIX rpaneii:

a — mMpaMuabl NpoAaBNMBaHMA Hof yrmom 45°; 6 — T0 xe,
Gomsiure 45°

IIpn yuere nonepeunoid apMarypbl 3HauenHe Fj,,
IOJDKHO ObITh He MeHee 0,5 F) .

Kosppmmenr 7,, npunumaerca mo 1abm. 16 B 3a-
BHCHMOCTH OT cpenHeit TeMneparypsl GetoHa Ha mpo-
BEPAEMOM YYACTKE, Yy, — MO Tabn. 35 B 3aBHCHMOCTH
OT HauGobllleli TeMnepaTypbl NONEPEYHOH apMaTyphl
B PacCMaTpHBaeMOM CEUEHHH.

TIp pacroyiokeHMH XOMYTOB Ha OrpaHMYeHHOM
yuacTke BOJNH3IH COCPEOTOYEHHOTO rpy3a IIPOH3BO-
[MTCA [OTONHHMTENIbHBIA pacieT Ha MNpPOJABIMBaHHE
TMPAMHIBl C BEPXHHM OCHOBaHMEM, PaCHOJIOKEHHBIM
O KOHTYpPY Y4YaCTKa C [MONepeYHoH apMarypoil, H3
ycnosusa (230).

PACYET HA OTPhIB
3.67. Pacuet xene3o0eTOHHOro 3NIEMEHTa Ha OTPHIB
OT MCHCTBHA HAarpy3KH, NPHJIOKCHHOH K €ro HIDKHEH

YacTH WIM B MpejieNax BBICOTH erg cedeHus (ueprt. 26),
JXOMKeH MPOH3BOJIUTHCA U3 YCIIOBHA
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UYepr. 26. Cxema Anm pacieTa Kene3oGETOHHBIX 3NEMEHTOB

Ha OTPbIB
L.T. — ueHTp TsDKeCTH CXKATOM 30HLI CeYeHHS NPAMEIKAIONIETO
NeMeHTa
hS
Fi1— The SZ Y Rew Asw, (233)
roe F — otpeiBaoLee ycHiTHe,

ZRgwAsy — CyMMa HOMEpeYHBIX YCHIHil, BOCIIPHHH-
MaeMBIX XOMYTaMM, YCTaHABJTHBAaeMbi-
MH  [OMNOJIHHTENIBHO MO JUIHHE 30HbI

OTpHIBa;
a=2hs+b, (234)

3fech kg — PacCTOAHHE OT YPOBHA NEpefiaul Harpys-
KH [0 LEHTP2 TsKECTH CeYeHWs apMa-
TYpHL S’ ]

b — unipuHa IWIOIaOM NEepejaud OTPHIBAIOIEH

CHJIbI.
Kosdpdpmment 7, npunumaerca no 1abn. 35 B 3asu-
CHMOCTH OT HawboJblie# TeMIepaTypbl JOHOHHTENb-

HOii apMaTyph1 Ay, .

PACYET 3AKJIAOHBIX OETAJIER

3.68. Pacuer aHKepoB, NPHBapeHHLIX BTaBP K IUIOC-
KHM 3JIeMEHTaM CTaJIbHBIX 3aKJIafiHbIX JeTalelf, Ha
neiicmne HBI'HGAIOIJ.MX MOMEHTOB, HOPMAJIBHBIX H
CABHTamwiMXxX CHN OT CTATHYECKOMH Harpy3kH, pacnomno-
JKEHHOH B OJHOH IDTOCKOCTH CHMMETPHMH 3aKJIaJHOH
peramu  (uepr. 27, 4), BODKEH NPOM3BOJUTECA KO

¢dopmyne
2
1,1]/N3,. + ( f‘g‘ )

Aan = . 235
an T R (235)

rae Agpn — CyMMapHas IIIomas NONEPeuHOro ceye-
HHA aHKepOB HauboJiee HaNMpMKEHHOTO
pana;
Ngp — HanGonblliee pPacTArHBAaOILECE YCHITHE B
OIHOM pARY aHKEPOB, paBHOE

M N

4 Ran

Ngn = ; (236)

Qan — CABMralOLIEE YCHIIME, IPHXOASALICECT Ha

OfIMH PAJL aHKEPOB, PaBHOE
—0,3N)
Qg =223 Nan, (237)
Rgn
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4 4 Yepr. 27. CxeMs1 paciera 3aKnanHsIx Aeraneii:
a — cxema ycwmdil, AcACTBYIOIEX Ha 3aKJIamHYR HeTaIb;
) 6 — cXeMa BRIKANLIBaHuA GeToHa aHKepaMH 3aKJIaMHON fAeTanu
— $ ¢ ¢ ycHneHEeM Ha Komnax mpu N, <0; ¢ — 10 xe, Ge3 ycune-
4 HAA Ma KOHNax npu Ny, < 0;2 — cxeMa8 BHKANEIBaHus Geroua
3 -$- AL PaCTHHYTHMM aHKepaMH 3aKIaiHoll nerams mpH Ng, > 0;
7 e AN 3 0 — cXxema, IpHHMMAaeMas OPH pacyere Ha oTKanmBaHue GeroHa
4‘<~\|}=‘ Q | 24 & Y aukepamMH JaknamHofl metami; | — TouKa NPHIOKEHHS HOP-
. yd \/ = Mameiolt ikl N; 2 — NOBepXHOCTh BHKATBIBAHUA; 3 — NPOEK-
{45° ‘5..?\ A BHKAMHBAHHA Ha IDIOCKOCT, HOPMAJIEHYI0 AHKEpPaM;
AL a 4 — aAKepHas IUIACTHMHA; [, — pacueTHad TeMIepaTypa
I l b [ HArpeBa aHKepoB

N/, — HanGosnblilee CXMMAIONIEE YCHIME B Of1-
HOM PAly aHKEPOB, ONMpENenAeMoe IO

dopmyne
r __M N
Non == ot (238)

B ¢opmynax (235) —(238):

M, N u Q — cOOTBETCTBEHHO MOMEHT, HOpManpHad ¥
COBHMTaloMaA CHIbI, HREHCTBYIOIME Ha
3aKJIAIHYI0 JXeTa)b. 3HaueHHe MOMEHTa
onpeneNseTcaA OTHOCHTEJILHO OCH, pac-

TIOJIOXEHHOH B IUIOCKOCTH HapY>KHOM
TPaHH IDIACTHHLI M MPOXONALNEH uepe3
LEHTP TAKECTH BCeX aHKEpOB;

Ngp — MMCTIO PANOB aHKepoB (HpH ompene-
JICHMM CABHrapomeid CWwinl), eI He
ofecneyuBaeTCs paBHOMEpHas Nepenada
casuraomeil cwisl Q Ha Bce psAfdm aH-
KepoB, TO INpH ONpele/ieHHH CHBUTaI0-
wero ycwms (,, YUMTBIBaeTCcH He
Gonee ueM B 4 pAnax;

Z — PacCTOAHHE MEXAY KpaiHHMH pAlaMHA
aHKepOB;
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& — ko3 dpHimenT, onpenenAemslii o Gop-

myme
1
Ve @

HO IpHHMMaeMbIi He mekee 0,15;

k03¢ bunuenT w B popmyie (239) npunmmaerca:
pa Nz, = O (AMeeTcs IprkaTHe)

_ Nan
w=03 5, (240)

npu Nyp <O (HeT npiokarus)
w= 0,6 % , (241)

€CH B aHKepaX OICYICTBYKWT pacTATHBalolMe

ycunwa, ko3p(HIMEHT 8 OpHHMUMAeTCA paBHBIM elH-
HHIIE;

A — k03¢ umuenT, onpenenseMslii OpH aH-

KEepHbIX CTePXKHAX [MaMeTpoM

8-25 MM A o6bIYHOrO TSDKENOro

Gerona xnmaccoB B12,5—B50 u xapo-

croiikoro xnaccoB B12,5—B30 no ¢op-

MyTie

3
o475 V75 Rp , (242)
(1+0,1544p,) /7 Rs

HO npuHHMaemblii He Gomee 0,7. Ina
xapocTofikux GetoHoB kiacca B35 u
B40 xo3dduuMenT A MpUHMMaeTca Kak

s xnacca B30.
B dpopmyne (242):
Ry, Ry — B MIla;

Agny, — WIOmMAAp AHKEPHOro CIepXKHA HauGonee
HANPKEHHOTO PAKa, cM> .

IInomane ceYeHHs aHKEpOB OCTAIBHBIX pHAIOB
HOJDKHA OPHAMMATHCA PaBHOH IUIOMAMM  CedYeHHs
aHKepoB HaHGoyee HAMPSDKEHHOTO pAla.

Koabdumuent 7, npunumaercs mo 1abn. 35 B 3aBH-
CHMOCTH OT TEMIepaTypbl: IPH HAarpeBe CO CTOPOHBI
3aKJIAHOM JeTaNH — TeMIICPATYPhI 3aKIIaJTHOR TETaH;
IIDA HAarpeBe CO CTOPOHB!, MPOTHBONOJMIOXHON 3aKafl-
HOH AeTal — TeMIepaTyphl KOHIA aHKEpa.

Koapdumuent 7,, npunumaerca mo 1abn. 16 b 3a-
BHCHMOCTH OT TeMIIepaTyphl GeTOHa B MeCTé pacmono-
JKCHHS 3AKITAHOMN AETAITH.

B dopmynax (236) u (238) HopmanpHaz cwia N
CUMTAaeTCA NOJIOKHTENbHOM, €CIM OHAa HANpaBlleHa OT
3aKJIafHOH ACTANH, H OTPHIATEJIBHOH — €CJIH OHa Ha-
mpaBiieHa K Hefi. Eci HopmanbHele ycwma Ng, H
Njp, a Takxke capHraomee ycwme Oy, IPH BEMHCIE-
M 0o Gopmynam (236) — (238) momywalor oTpHma-
TeNbHRIE 3HAYCHHA, T0 B $opmynax (235), (237) u
(239) omm mnpuHAMawTCA paBHbLIMH Hymo. Kpome
TOro, ecma N, INONyuaeT OTPHIaTeNIbHOE 3HAYEHHAE,
10 B Qopmyne (237) npummmaerca Nz, = N (cM. npe-
Mep pacuera 24) .

IlpH pacnonoKeHMH 3aKJIAIHOH ZeTAM Ha BepxHed
(upH GeTOHHPORaHWM) NOBEPXHOCTH H3AENTHA KO3pOH-
mHeRT A ymeHblaerca Ha 20 %, a 3navenne Ny, IpHEH-
MaeTca PaBHBIM HYJTIO.
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3.69.B zaiuanHO# AETAM C 4HKepaMM, IPHBAapeH-
HBIMA BHaXJIECTKy mop yrioM ot 15 go 30°, Haknon-
Hbie aHKepa pacCUMTHIBAIOTCS Ha [eCTBME CHBHraio-
weii cel (mpH Q > N, rae N — oTphiBaomast CHna)
1o $opmyie

Q—03Nzn

st Rs

the  Agp,inc — CYMMapHas IDIOWIaAs MONEPETHOro Ce-
YECHHS HAKJIOHHBIX aHKEpOB;
Nzp —cm. 1. 3.68;
Yss — TO XKe.

Tlpu 3TOM HOMDKHBI YCTaHAaBJIMBATHCA HOPMAaJbHBIE
ankepa, paccuMTeiBaemble N0 ¢dopmyne (235) npu
A =1, Ozn = 0,1 oT caBHTaOLIETo YCHIHA, Onpene-
niesHoro no ¢gopmyne (237).

3.70. KoHCTpyKIHMs CBapHBIX 3aKNIafHBIX [eTaseil
¢ DPHBapEHHBIMH K HMM 3JIEMEHTaMH, NepeNalolyMH
Harpy3Ky Ha 3akJiafiHble [eTaJi, [o/kHa obecnmeun-
BaTb BKJIIOYEHHE B pabory aHKEpHBIX CTEpXHEH B
COOTBETCTBHM C HPHHATOH pacueTHO#l cxemo#. BHeun-
HHE 3JIEMEHTbI 3aKJIAgHBIX [eTaNneil 4 HX CBapHbIe COe-
OMHeHMs paccuMTbBalorca cornacro CHull II-23-81.
Tlpn pacuere mwracTuH H (HaCORHOTO MPOKATa HA OTPbI-
BalINYI0 CHIy OPHHAMAeTCA, YTO OHM IUADHUPHO CBSA-
3aHBI C HOPMAJIEHBIMH aHKEPHBIMH CTEPXHIMH.

TonmmuHa WIACTHHBI { pacueTHOM 3aKJIAHOM [eTalH,
K KOTOPOH NpHBapHBAalOTCA BIABP aHKEpa, MOJDKHA
YIOBJIETBOPATh YCJIOBHIO

, (243)

Aan,im: =

3 025dg, YutRs (244)
Tst qu
rae dgn — DMAMETP aHKEPHOTO CTepXHsA, TpeGyemnlil
10 pacuery;

Y5t — CM. I 3.68;

Ts¢ Rsq — pacueTHO® CONMpPOTHBNIEHHE CTAM Ha Cpe3,
npuEEMaemoe cornacio CHuIl II-23-81,
yMHOXeHHOe Ha Kk03¢dumueHT 7V ,, ompe-
meygeMeiii Mo Tabn. 35 B 3aBHCHMOCTH OT
TeMIlepaTyphl IUTACTHHDI.

IIpn npHMeHeHHH THNOB CBapHBIX COeMMHeHMIH, oGe-
CHEeUMBAIOWMX GOJNBINYI0 30HY BKJIOYCHHMS ILTACTHHBI
B paGoTy mpH BBHIDhIBaHHH H3 Hee aHKEPHOTO CTepPXK-
HSA, H COOTBETCTBYIOMIEM 3KCIEPHMEHRTANIbHOM 0GOCHO-
BaHMH BO3MOXHAa KOPPeKTHpPOBKa yciosus (244)
JUIA 3THX CBapHBIX coefaHeHMii. ToNuMHA mIacTHHBI
OOJDKH2 TAIOKE YHOB/IETBOPATH TEXHOJIOTHYECKHAM Tpe-
OoBaHHAM 1O CBapKe.

EcH Ha KOHIAX aHKEpPOB 3aKIaJIHOH METanH Hme-
I0TCH YCHJICHHA B BH/E aHKEPHBIX IUIACTHH HNH BhICa-
JEHHBIX TOJIOBOK, GETOH NOJ, STHMH YCHJIEHHSMH HpO-
BepmoT Ha cmarde. [Ipu stom cuna cmataa Ny,
nomxna 6biTs He Gonpine Bermranbl ¥y, Rp Yy, Ajocy s
KO3pOHIMERTH & H ¥ ONPEHENAOTCA COTNIAaCHO yKa-
3aHHaM 1. 3.63. Cana CMATAA QIa aHKEPOB, IPHBapeH-
HBIX BYaBp, OpH I, 2 15d ¥ ecn BRONb aHKepa BO3-
MOXHO 00Opa3oBaHHe TpemHH OT pacIsDkeHHA GeroHa,
PaBHa yCWIHIO B ofHOM aukepe Nyp,, a eci obpaso-
BaHHE ITHX TPCIIHH HEBO3MOXHO, CHJa cmaATHA Njoo
npEEAMaerca paseoll pesmuMHe Ngpy (Uon — 1g) lgn-
Tpn mnue I, < 15d 3uavemmue Nj,, yBeIMUHBAlOT Ha
BeyHwEHY, PaBHy10 Qg (15d — 1) [lzn. Jnn anxepos,
IpHBapeHHbIX BHAXJIECTKY, CHJIA CMATHA PaBHA COBH-
rameMy yCHIHIO B aHKEpe.



Pacuer xeje300eTORHLIX 31ICMEHTOB
HA BHROCIHBOCTE

3.71. Pacuer xene306eTOHHBIX 3NIEMEHTOB Ha BLIHO-
C/IMBOCTb HPOM3BOAMTCS HyTeM CpaBHEHHA HampsDke-
HHii B GeTOHE H apMaType ¢ COOTBETCTBYIOLMMH pacyer-
HBIMH CONPOTHBJICHHAMM, YMHOXEHREIMA Ha Ko3(du-
OMEHTBl yCnoBHi paGorst 7y, 7;,, NpHHMMaeMbie
COOTBETCTBEHHO Y0 Tabin. 22 n 33, a NpH HaJIMUMH CBap-
HbIX COCIOMHEHHH apMaTyphl — TaKXke Ha Ko3ddumment
ycnopuit paGorst 7, (cm. 1a6n. 34). Mlpn Harpese
GeroHa cbite 50 C moiDkeH YUMTHLIBaThCA KO3(bH-
HMEHT YyCIOBHA paGoTsl 7Vp,,, NPHHEMAEMEIi MO
1abn. 23, ¥ xo3ddpumenT ycnoBHit pabotel apMaTyphl
Ys4¢» NPHBEHMaEMBbiA N0 TpeGOBaHMAM m. 2.32 np4
TeMIlepaTypax HarpeBa apMaTypsi cebiue 100 °C.

Hanpsokennss B GeToHe M apMarype BBITUCIAIOTCA
KaK WIA ynpyroro Tesia (1o NpHBENEHHBIM CEYEHHAM)
Ha JIeHCTBHE BHEIIHMX HArpy30K, YCHJMH OT BO3MEHCT-
BHAi TEMIIEPaTyphl H YCWIHA NpeXBapHTeNbHOro 06xa-
Ha P. Heynpyrue pedopmammu B cxaroit 30He GeToHa
YUHTHIBAIOTCA CHHDKGHHEM BEJIMUMHBI MOAYJIA YNpY-
rocte GeroHa, NpHHHMAA k03 GHIMERTEl NpUBEACHNs
apmatyphi K Gerony o pasmevu 25, 20, 15 1 10 coor-
BeTCcTBeHHO JyiA GeroHoB Iaraccos B1S, B25, B30,
B40 u Br1LIC.

Ipu Bo3neitcTBH Temmepatypsl cpbine 50 °C Berm-
YMHbI BbIIUENPHBEAEHHBIX KOIDGHIMEHTOB o JOIHKHBI
YMHOXaTbCA Ha OTHOLIeHWe Kodddummenton fs/Pp.
3HaueHus KoddpduuMeHTOB f; NPHHMMAOICA @O
1aGn. 35 B 3aBHCHMOCTH OT TeMIIEpaTyphl apMaTyphl,
H f;, — 0o Tabn. 16 B 3aBUCHMOCTH OT CpeAHeil Temme-
paTypsl GeToHa CxaToii 30HLI ceveHmA. B cmywae ecnu
He cobmiopaoTca yotoBuA n.4.8 mpu 3aMeHe B HeM
3HaueHus Ry; cop H3 Ry, WIOWANS NpHBEAEHHOTO
CeyeHHs pACTAHYTOH 30HBI GeToHa onpenenseIca
6e3 yueTa pacTAHYTO# 30HBI GeToHa.

3.72.PacueT Ha BBIHOCIHMBOCTb CeYeHHM, HOpMalib-
HBIX K NpPONONIBHOM OCH 3JI€MEHTa, MOJDKEH MPOH3BO-
OHUTBCA U3 YCIIOBMIA:

A cxaroro 6eroHa

O, max <')'lu 7b1tRb; (245)
IS pacTsAHYTOH apMaTyphl
Os,max <7s3 7;3 t Rq, (246)

rfe Op max — MaKCHMasbHble HOPMAJbHbIE HANPSDKE-
M 05 mgx HHA COOTBETCTBEHHO B CkaroM GeToHe
U B PacTAHYTOH apMmaType.

Tlpi aTOM pacueTHbie COMPOTHBNICHHA GeToHa cxa-
THIO Rp M pacTsDKeHHI0 apMaTyphl Ry yMHOXaloTCA Ha
COOTBeTCIBYIOIHEe KO3ddHIMenTs! ycToBHA paGoThi:
Yby» Ybyr (cM. TaGR. 22 u 23), NpuHUMaeMbIe B 3aBH-
CHMOCTH OT CpefdHeil TeMmeparyphl GeTOHa CXaroi
30HBI, M Yy, Ygapr Y5, (M. Tabn. 33, m. 232 u
Tabn. 34), TPHHKMaeMble B 3aBHCHMOCTH OT TeMle-
paTyphbl pacTAHYTOH apMaTyphbl.

B 3o0ne, mpoBepAemoii mo cxaromy GETOHy, IpH
JICHCTBMH MHOI'OKPaTHO NOBTOPAMILIECACA HArpyakH
NMOSBJICHHE PaCTATMBAIOIMMX HANDSDKCHHHA HE HOMyCKa-
€ICA.

Cxarasg apMaTypa Ha BBIHOCIHBOCTb HE PacCHMThI-
BaeTcsl.

3.73. PacyeT Ha BBIHOCJIMBOCTD CEYCHHH, HAKJIOHHBIX
K NPOJOJIBHOH OCH JIeMEHTa, ROJDKEH NPOHIBOAHTHCH
M3 YCHOBHA, YTO PaBHOACHCIBYIOINAA INaBHLIX PacTA-
rUBaiOIMX HAODSDKEHHH, [AeHCIBYIOIMX HA YpOBHE
IEHTpPa THOKECTH NPHBENCHHOTO CEYeHHA, XOJDKHA
GbITh TMOJHOCTHIO BOCHPHHATA HONCPEYHOH apMaTypo#
NpH HAPSOKEHHH B Heil, PaBHOM PacUYeTHOMY COIpO-
THBIICHMIO R, yMHOXXeHHOMY Ha ko3¢ pumEeHTH YCIIO0-
BHHl paboTBl Tg,, Yo, M Vg, (CM. TaGnm. 33, 34 u
n. 2.32), TpHHHMaEMBIe 1O HanGonbluel TeMmeparype
HarpeBa nonepedHoOi apMaTyphl.

Ina 35eMeHTOB, B KOTOPbIX NONEpeYHas apMarypa
He NpedyCMaTpHBaeTcd, AG/DKHhI ObiTh BBINOIHEHbI
ycnosns n. 4.11 CHull 2.03.01-84 ¢ BBenenueM B yclio-
BHa (141) u (142) BMecro pacueTHRIX CONPOTHRIICHHIK
Rp, ser ¥ Rpt, ser pacueTHbIX conpotuniienniz Rp 1 Rpg,
KOTOphle YMHOXAIOTCA Ha KO3GbQHIMEHTH YCIOBHE
pabotel 7, H Vp, s (CM. TaGn. 22 1 23).

4. PACYET 3JIEMEHTOB
XEJIE30BETOHHBIX KOHCTPYKIIMA
Mo NPEOEJILHLM COCTOSAHHAM
BTOPOH TPYMIIH

PACYET XKEJIE3BOBETOHHBIX J3JIEMEHTOB
MO OBPA30BAHHI0 TPEMHH

4.1. XenesoGeroHHble 3MEMEHTHI, NOABEPracMIC
BO3ACHCTBHIO NOBBILLICHHBIX H BBICOKHX TEMIEparyp,
PaCCUHTHIBAIOTCA MO OOpa30BaHMIO TPEHHH, HOPMADb-
HBIX H HAKJIOHHBIX K IPOJIONBHOM OCH J/IEMEHTa.

Pacuet no 06pa3oBaHmIo TPelHH,
HOPMANEHLIX K HPONONbHOH OCH /IeMeHTa

4.2. Ins uaruGaembIx, paCTAHYTHIX H BHEHEHTPCHHO
CKATBIX KeJIe306eTOHHBIX 3JIEMEHTOB, HOBEPraio-
LMXCA BO3OEHCTBHIO MOBBIILIEHHOH H BBLICOKOH TEemne-
paTypsl, YCWIHA, BOCHPHHHMAeMble CCUCHMAMH, HOp-
ManbHBIMM K MPOJOMBHOH OCH, NpH OOpa3OBaHHH
TPEeLMH ONpe/esIAOTCA HCXOAA M3 CIefyIonmMX Hono-
SKeHHiA:

cedeHus nocne AedOpMalHii OCTAIOTCA IUIOCKHMH;

Haubospliice OTHOCHTENbHOE YAJIMHCHWE KpaHHEro
2Rbtt.ser .

Ep B

HanpsokeHHsA B GeTOHe CKaTo# 30HBI (€C/M OHH HMe-
I0TCA) ONpENesNAICA C yYeTOM YNPYTHX WM Heympy-
rux gedopmanmii HarpeToro 6eTOHa, IPH TOM HAHIHE
Heynpyrux pedopMaipit YYHTbIBAETCA C YMEHbLICHHEM
SOAPOBOrO PacCTOAHUA r (cM. 11. 4.4) ;

HanpspkeHus B GeroHe PacTAHYTOH 30HBI pacmpepe-
JIeHbI PABHOMEPHO H PaBHbI N0 BEIHIAHE Rp ¢¢ ser;

HanpsDKeHWsA B apMarype paBHbI anreGpauvecKoi
CyMMe HanpspDKeHHid, OTBEYaloMMX NpHpalueHHio Aedop-
MalMii OKpYXaloIero Harperoro 6eToHa, H Hampske-
HH#, BbI3BaHHbIX yCaIKOH H MON3y4ecThio GeToHa.

Bemuuuna ko3dduimenta fp mNpUHHMaeTca 1O
1abn. 16 B 3aBHCHMOCTH OT TeMIepaTyphl GeToHa Ha
YPOBHE PaCTAHYyTOH apMaTyphl.

4.3(4.2). Pacuer xene306€TOHKBIX 3JIEMEHTOB MO
06pa3oBaHHI0 TpEIMH Ha YCHIJIHA, BHI3BaHHbIE BO3MeEH-
CTBHEM TeMHeparyphl, cJielyeT HpOBOAMTh NPH Ha-
rpeBe; Korja teMneparypa GeToHa no BBICOTE JJIEMEH-

PacTAHYTOro BOJIOKHa G€TOHa paBHO
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Ta MEXy TPaHAMH CeUeHHs OT/MYaeTCA Gonee 9eM Ha
30°C B smemenTax CTaTHUeCKH HEOTIPEC/IHMbIX KOH-
cTpyximii 1 Gonmee yem Ha SO °C B 3MemeHTax craTh-
YeCKH ONpeNeNMMBIX KOHCTPYKUHMI NpH KpPHBOJHHEN-
HOM pacHpefic/ieHiH TeMNepaTyphl; KOrAa Temmepary-
Pa pacTAHYTOH apMaTypbl NpEBBILIAET 100 C B xoH-
CTpyKimAX M3 obprHoro Getona u 70 °C — B xoHcT-
PYKIHAX H3 XKapocToiikoro GeroHa.

Pacuer xene306eTOHHBIX 3eMeHTOB ¢ i = 0,4 % no
o6pa3oBanmio TpeWwMH NpH TeMMiepaType Harpesa ap-
Matyph cerie 200 °C nomyckaercs He TIPOH3BOJIHTb.

Pacuer mo 06pa3oBaHMI0 TPEIMH B JIEMEHTaX KOH-
CTPYKIMii POH3BOIUTCA H3 YC/IOBHA, YTO PacTATHBAIO-
IMe HanpspkeHHA GeTOHa, BHI3BaHHBIE paclipefieslcHHeM
TeMIeparypsl, onpeaensemsie 1o dopmyne (32),
PaBHbI WIH MeHblle BeJIMYMHbI PacieTHOrOo CONpOTHB-
yenns GeToHa Rpt ser, MONONHUTENIBHO YMHOXEHHOTO
Ha x03¢pdHIHEHT ycnoBuit paboTel GeToHa 7y, MpHUHK-
MaeMmslii o TaGi1. 16 B 3aBHCHMOCTH OT TEMNEpaTypHI
BOJIOKHa GeToHa, I KOTOPOro ONpeNeNnAloTcA Hanps-
KCHHMA.

4.4.Pacuer u3rnbGaeMbIX, BHELCHTPEHHO CXKaTbIX,
a TakXe BHEUECHTPEHHO pPaCTAHYTHIX 3JICMEHTOB IO
006pa3oBaHHIO TPEHHMH NPOU3BOAMTCA:

CTaTHUYECKH ONpENENMMBIX KOHCTPYKIMII H3 ycio-
BHSA

M, <M; (247)

CTaTHYEeCKH HeomNpe[e/MMBbIX KOHCTPYKIHIl U3 ycno-
BHA
M £ M) <Mye, (248)
roe M; — MOMEHT BHEIIHHX CHJI, PacHOJOXKEHHBIX II0
ONHY CTOPOHY OT DacCMaTpHBaeMOro cede-
HUA OTHOCHTENIBHO OCH, NApajUleIbHOM HyJle-
BOM JIMHMH M IIDOXOHsAINEH uYepe3 ALPOBYIO
TOUKY, HauGostee yJaneHHyH OT pacCTAHyTO#H
30HBI, TPeIMHOOGpa30BaHKHe KOTOPOH MpoBe-
pAercs,
M; — MOMEHT, BBI3BaHHBI BO3OEHCTBHEM TeMIle-
paTyphl, ONpENENseTCs CcornacHo TpeGoBa-
HMAM 0. 146 H NPHHMMAETCA CO 3HAKOM
»IDII0C”, KOTa HalpaBJieHHe MOMEHTA COBIIa-
gaer ¢ My, H CO 3HaKOM ,,MHHYC” — KOrga
He COBIafaeT;

M¢re — MOMEHT, BOCHDHHHMAEMBIM CEYeHMEeM, HOp-
MaNbHbIM K NPOMONIBHOH OCH 3NIeMeHTa, IPH
00pa30BaHUM TpELIHH.

3nauenne M, onpenenserca no popMynam:
s u3rubaeMbIx 37ieMeHTOB (uepT. 28, a)

M, = M; (249)

IUIA BHELCHTPEHHO CXKAaThIX 31eMeHTOB (4epT. 28, 6)

=N(e, —1); (250)

1A BHEUEHTPEHHO  pPACTAHYTBIX  3TIEMEHTOB
(uepr. 28, 8)

=N(e +7), (251)

TOe 7 — pacCrosHMe OT NEHTpa T/DKeCTH IpHBENeH-
HOTO CeYeHHs IO AAPOBOH TOUYKH, HauGonee
YOaNleHHOH OT pacTAHYTOH 30HbBI, TPEHIHHO-
obpa3oBanKe KOTOpPOii NpoBepsAeICA.
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Yepr. 28. CxeMbl YCHIHA H 3MIOpPHI HANPSCKEHAR B DOMNEPEIHOM
CedeHHH 3/eMeHTa mnpu pacdeTe no oOGpPa’OBaHMIO TpPemHH,
HOPMIBHLIX K INPOAONBHOR OCH 3jIeMeHTa B 30HE CEUCHMA,
PaCTAHYTOH OT AeHCTBHA BHEUIHHX HATPY30K K TEMIEPATYPhl
@ — npu n3rube; 6 — IpH BHELEHTPEHHOM CXaTHH; € — IIPH BHe-
LEHTPeHHOM pacTsDkeHHH; [ — spoBaf Touxa; 2 — ILeHATp
TAKECTH NpHBeHCHHOIO CeYeHua

3HaueHHe r onpexenserca o GpopMynam:
115 BHEHEHTPEHHO CXKaTBIX 3IEMEHTOB

Wred
—_ 252
Ared ( )

VI BHELICHTPEHHO PaCTAHYTBIX 3JIEMEHTOB
wpl .

A+2a(dg+AY’

ona U3rubaeMbIX 37IEMEHTOB

r=¢

(253)

Wred
r=—-——. 25
Ared ( 4)

B popmymnax (252) u (254):

Op
‘p = 1’6 _—— 255
Rb,ser Tot (253)

HO NpHHMMaeTca He Menee 0,7 M He Gojee eOEHMIML.



3mecs 0 — MaKCHMaNTbHOE HamNpOKEHHE B COKATOM
GeroHe OT BHEHUHEH Harpy3KH H Teme-
PaTYpHbIX YCHMJIMi, BBMHCIAEMOE KaK
oA YHPYroro Tejia MO NPHBEACHHOMY
CEYEeHHIO;

Wyeq u Wp1 — cM. cootBetcTBeHHO 1. 4.5 1 4.6.

Koadpdumuent a onpenensierca mo dopmyne (189),

B Koropoit koddpdmumentn fp ¥ f; npUHAMalOTCA

COOTBETCTBeHHO Mo Tabn. 16 u 35 B 3aBHCMMOCTH OT

TeMIepaTyphl Ha YpOBHE IEHTPa TAKECTH apMaTyphl;

Ayeq — NpHUBEOEHHas IDIOWANb HArpPeTOro 3jIeMeHTa,

omnpenensercs no ¢popmyne (6);
Mcrc — onpepensierca no dopmyie

Mere = (Rbt.ser Vet £ Opee) Wor, (256)

TAe Opsr — HanmpsDkeHMA B GeTOHe HAa ypOBHE pacTa-
HYTOH apMaTypbl, BBI3BaHHbIE BO3ACHCT-
BHEM TEMIEParyphbl, ONpeHdeiseMsle HO
dopmyne (32). HampskeHHs Op;; NPHHH-
MAIOTCA CO 3HAKOM ,,IUTHoC” NpPH CXKATHH
H CO 3HAKOM ,,MHHYC"’ — NpH PaCTOKEHHH.

Jlonyckaercs HanpsOKeHMA Op;;, BHI3BaHHbIE BO3NEH-
CTBHEM TeMIIEpaTyphl, HE YUUTHIBATH, €CJIH HX Y4eT yBe-
JIMYMBaET TPEIMHOCTOMKOCTb ceueHHa. Ecmu opgr >
> RbpeserVyys 10 B dopmyne (256) mnpummumaercs
Optt = Rbpt,ser Vg4-

IIpu npoBepke BO3MOXHOCTH HCUYEPNAHMA Hecyel
CMOCOOHOCTH OOHOBPEMEHHO ¢ 0Gpa3soBaHMeM TpemMH
(cMm. n. 1.20) ycwmie, BOCOPHMHMMAEMOE CEUCHHEM TIPH
o6pa3oBaHMM TpEIUMH, ONpeAeNnAeTcd mo ¢Gopmyne
(256) c 3amenoit 3HaueHHA Ryt ser Vyp Ha 1,2Rp 1, ser Y1y

Pacuer ueHTpalIBHO pPacTAHYTHIX 3/IEMEHTOB IO 06-
Pa30BaHMIO TPEHMH NPOH3BOIMTCA H3 YCIIOBHSA

N<Rp¢,ser Yot Ared- 257

Ared — onpenensercano Gopmyne (6).

4.5. MOMeHT CONpPOTHBIIEHHS NPHBEICHHOTO CEYeHHSA
3JIeMeHTa I KPaiHero pacTAHYTOro BOJIOKH2 Onpere-
JifieTcA 1O MPaBWIaM CONPOTHBIICHMSA YNPYTHX Mare-
PHANOB B NPEAfioNIOkeHHH OTCYTCTBHA IPOJIONIBHBIX

cun no popmyire

Wyea = —2ed (258)
y
rae fred — MOMEHT HHEPIMM NPHBEJCHHOIO CEUCHHH,
onpenensiemeri mo ¢dopmyne (11) kax
ONA ynpyroro MaTepHana, NpUHMMas
V = ¢,, = 1. Paccrosuse or menTpa T4-
KECTH TPUBEREHHOTO CEYEHHA [0 KpaHHe-
TO pacTAHYTOrO BOJIOKHA ONpEAeHAAETICHA
no dopmymne (5).
4.6(4.4). MOMeHT CONPOTMBIEHHA NPHBENEHHOTO
CeYeHHA JINIA KPaifHero pacTAHyTOro BOJIOKHA C yYeTOM
Heympyrux pHedbopmauuii GeToHa npH BO3AEHCTBHH
TeMIIepaTyphl onpexensercs no dgopmyse

Wpr= [0,292 +0,75(7; + 24, a) +0,075X

X (7} +24) o)) b?, (259)
rae
br— b)h
Y = ﬁ—b}#— ; (260)
_20f-b)hf
7= — 5 (261)

my = Agfbh; (262)

uy = Ag/bh. (263)

3pecs o — ompenpenserca no ¢popmyne (189), B xoro-
poit koahpumueHt f; NpHHMMAETCA IO
1abn. 35 B 3aBHCHMOCTH OT TEMIEPaTyphl
PaCTAHYTOH M CXATOH apMaTypsl H Ko03¢-
dvment fp nmpumMMaerca no Tabn. 16 B
3aBACHMOCTH OT TeMIleparyphl GeTOHa Ha
YPOBHE COOTBETCTBYIOIIEH apMAaTyPBI.
Ionyckaerca mpu onpeneneand Wp; no dopmyne
(259) npummamars Ag= A= 0, ecm < 1,0 %.
Paspemraerca ey Wp; Taloke OIpPEAENATh MO
npubmnkeHHo# dopmyne

Wp1= "7 Wred, (264)

rae Wpeqg —cm. 0. 4.5;
Y — xo03ddupenT, IpUHUMaeMsbli o Tabn. 49.

Tabnumna 49

3HaueHue
KoapdHIHeHTa Y
VIR ONpeneneHus
MOMEHT2 CONIpo-
THBJICHHS wpl

Cederme

1. llpamoyromsHOe H TABPOBOE C HONKOMH 1,75
pacmonoxeHHoOH! B ckaTolt 30He

2. TaBpoBoe C HONKOH, pPacHONOXKeHHOR

B pacTAHyTOH 30He:
b
npH —bf- < 2 HE3aBECHMO OT OTHOMIe- 1,75
ky
HARE ——
b " h
npa —-L>2n e > 0.2 1,75
b h
by i
H——>2u — <0,2 1,50
P b h
3. lisyTaBpoBOoe cCHMMeTpHUHOe (KOpPOG-
vyatoe): ,
b
NpH bl= Tf<2neaanncmo oT oT- 1,75
4
h h
HoleHu# —f= i
h h
’
br_ %r
mpi 2 < ——= —-< 6 HE3ZaBHCAMO OT 1,50
14
h h
OTHOILIeH}H i S §
, h h
b b h h
mut="Tseu L= Ls02 1,50
b b h ’
b _ °r hy
6<—=—"-<15 1 —= 1,25
e b b h
= —f< 0,2

D,
4. KonsueBoe M Kpyriroe 2-04 ?

IlppMevaHune. B Tabnune obo3nauenns bfu hfcoo‘r-
BETCTBYIOT pa3mepaM NONKH, KOTOpas MpE paciere Mo 66paso-
BAHMIO TPEUIMH ABNAeTcd pacTAHyToft, 8 b}-n hg — pasmepam
HOJIKHA, KOTOpas AJIA ITOTO CIydas pacueTa ABNAETCA CKATOR.
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Ilpu pacuete NIEMEHTOB C IOBBIUEHHOR TONMUMHON

3aMMTHOrO CnoA GeTOHa DacCTAHYTOH apMaTypbl ( 8=
= Z— > 0,1), ko3 duImmeHT 1y B bopmyne (259) ym-
HOXaeTcA Ha BeyuunHy 1 — 28.

4.7.Pacuer xene306eTOHHBIX JIEMEHTOB 110 06paso-
BaHMIO TPELLMH MPH BO3ACACTBHH TEMIEPATYPhl H MHO-
TOKpATHO MOBTOPAIOIEHCA Harpy3KH MPOH3BOIUTCA U3
yCroBHs

05t <7Vb1 Tb1¢ Rbt, ser- (265)

MakcumanpHoe HOpMaJIbHOE PacTATHBAlOLIEE Hanps-
’keHHe B OeroHe, BBI3BAHHOE HArpy3Koil, HOJDKHO CyM-
MHPOBAThCA ¢ PaCTATHBAIOLMM HANDAXCHHEM OT BO3-
JOefiCTBHA TeMIepaTypbl, ONpenenseMbM o dopmyie
(32). Koapommentsr ycnopuit paboTsi vy, ¥ 7p,;
TIpHHHMAIOTCA COOTBETCTBEHHO no TaGm. 22 u 23 B 3a-
BHCHMOCTH OT TeMIlepaTyphl GeToHa Ha ypoBHe apMa-

TYpBI.

Pacyer mo o0pa3oBaHMI0 TpeINHH,
HAKJIOHHBIX K MPOIOJIbHOK OCH 3JIeMEHTa

4.8. Pacuer no o6pa3oBanio TPEUMH, HAKJTOHHBIX K
TIPONOIbHOM OCH 3JIEMEHTa, NPH BO3ACHCTBHH TeMIepa-
Typbl IPOH3BOTHTCA H3 YCIIOBHA

Ome <7Ypa Rpt,ser s (266)

rae 7Yp4 — KO3QPHIHEHT ycnoBMit paGorbl GeroHa
(cMm. 1a6n. 15), ompepensemslii mo dop-

myne
- 'R
Vps = 1~ Ome/Rb, sem.ser , Ho He Gonee 1,0;
0,2 +aB

3neck o — K03 HUIMEHT, TPHHHMAEMBIi AN GeTOHOB
cocraBoB (cM. Tabm. 11):
N 1-3,6,7,10-15,19-21 ......... 0,01
N 4,5,8,9,16-18,23,24,29130. .. .. 0,02

B — knacc GeToHa MO INPOYHOCTH Ha CXKatHe,

MIIa. 3Hauene aB ciemyer NpHHHMATh He
MeHee 0,3. 3HaueHHA FIIaBHBIX PaCTATMBAIO-
IMX 0),; ¥ FJIABHBIX CKHMAOUMX Op,, Ha-
NpsDKeHHA B GeTOHE ONpeNenATCs no Gop-
myne (143) CHull 2.03.01-84.

IIpu aToM pacuerHsle cONpPOTHBIEHHA GeToHA Rp ser
U Rp¢, ser DOTDKHBI SOMONHMTENBHO YMHOXATBCA Ha KO-
abumenTsl yemoBHii paboThl 6eTOHa COOTBETCTBEHHO
Ypt ¥ Vyp, IpHHMMaeMble N0 Ta6m. 16:

WiA OpAMOYTOJIBHBIX 37IEMEHTOB — B 3aBHCHMOCTH
OT TeMIlepaTypbl 6eTOHA LeHTPa TSOKECTH IPUBEIEHHOTO
CedeHHs;

Ind 3JNMEMEHTOB [ABYTaBPOBOrO M TaBPOBOTO ceue-
HHA — B 3aBHCHMOCTH OT TeMIiepaTyph! 6eToHa B mioc-
KOCTH NMPHUMBIKaHHA CkaThiX (Goiee Harperhix) MONOK
K CTeHKe.

49.1Ipu pelcTBAM MHOTOKPATHO NMOBTOPSIOILEHC
HArpy3KH B YCIIOBHAX BO3JIEACTBHA TEMIEPATyphl pac-
4eT Mo oOpa3oBaHMI0 TPELMH, HAKJIOHHBIX K IPOJONb-
HOH OCH 371eMeHTa, JOJDKEH MPOU3BOOMTLCA COTJIACHO
yKa3aHuAM 11. 4.8, mpH 3TOM pacyeTHbIEe COIPOTHBIICHHA
GetoHa Ryt ser B Rp, ser BBOOATCA B pacueT ¢ Ko3podu-
HHEHTaMH YCHOBHH pabotel Y3y H Vpqr, IPMHUMAaEMBbI-
MH 1o Tabn. 22 u 23.
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PACYET KEJIE30BETOHHbLIX 3JIEMEHTOB
IO PACKPBITHIO TPENHMH

Pacuer o pacKpHITHIO TPeIHH,
HOPMaNEHBIX K NPOMOJILHOM OCH AEMEHTa

4.10. (4.8). lilupuny packpbITHA TpeuMH, HOpMaJib-
HBIX K IPONOJIHOH OCH 3/1eMEHTa,d,,,, MM, IIpH BO3-
HefiCTBHH MOBBIIIEHHBIX H BBICOKHX TEMIEpATyp Cile-
Oyer onpenenars no dopmyrne

3 7] Us
a =6n20 3,5-100 —_— ¢+
ere n20 ( #)W[E,ﬁ,l’,
+ (Qem - Q) ts] s (267)

HoclIe BO3AEHCTBHA NOBBIEHHBIX M BEICOKHMX TeM-
nepatyp (B OXJI2XKAEHHOM COCTOSHMM)

3 90
agpe =5120 (3,5 — 100s) V4 [—E!VL +a, t,} (268)
s

$

B dopmynax (267) u (268):
8 — ko3 duIMeHT, NPpUHHMaeMblii paBHBIM:
IIA M3rnGaeMbIX H BHELEHTPEHHO CXa-
THIX FIEMEHTOB — 1; mWIA pacTAHYTHIX
371eMeHTOB — 1,2;
7 — K03 QHIMEHT, NPHHHMAEMDIH paBHBIM:

TIpH cTepXKHeBofl apmaType

nepHogHyecKoro npoduna . . . . . . 1,0

rHagKolt .. ... ... 0. 1,3
IIpH NPOBONOYHON apMaType &

neprOAMYECKOTo npodurna

MKAHATAX .+ o v oo oo o v oo o m o 1,2

raagkoft . ............... 14

# — K03G(PHIMEHT apMHpOBAaHUA CeueHMA,
TIpHHHMAaeMBIi paBHLIM OTHOILIEHHMIO TDTO-
LA CeYeHMs apMaTyphl S K IDTOLAmH
ceyenns GetoHa (npu paGoueii BricoTe fy
H Ge3 yuera CXKaTbIX CBECOB IOJIOK), HO
He Gonee 0,02;

¥; — K03pPHLMEHT, NPHHUMAEMBIH PaBHBIM
npH yuere:

KPaTKOBPEMEHHBIX Harpy3o0K M He-
NPOAOIDKATENHOrO JAecHACcTBHA HO-

CTOAHHBIX H JNHTENLHBIX Harpy-
BOK. ¢ o v o o v et tseennnannn 1,00

MHOTOKpPaTHO NOBTOpsOMIeHcA Ha-
TPY3KH, a8 TalOKe NPOAOIDKHTEIILHOINO
OefiCTBUA NOCTOAHHEIX H IUIHTEI-
HBIX Harpy3oK JUIf KOHCTpYKLUMH H3
Gerona cocrasoB (cm. Tabn. 11):

Ne1-3,6,7,13,20,
21  ecrecTBeHHOM
BJIQXHOCTH . . . .

N 4, 5, 8-12,
14-19, 23, 24, 29,

@ =1,60 - 154 (269)

30 ..., 1,50
IIpH NONePEeMEHHOM BOOHACHILLIC HHH
UBBICYLIHBAHHH . . . . . .. .... 1,75

0 — HalpsDKEHHE B CTEPXHAX KPaiHero psia
apMatypsl S, ONpenesAeMOe COIJIacHO
yKa3aHuaM I 4.11;

d — mMameTp apMaTypsl, MM;



B m vy — xo3dduIMEHTDI,
1a6n. 35 ¥ 38;
@, — ONpenenserca no ¢opmyine (74) B 3aBn-
CHMOCTH OT [JIMTeJILHOCTH Harpena,
0y ¥ @, — MPUHUMAIOTCA 1O TaGn. 20 u 21 B 3aBH-
CHMOCTH OT TeMueparypsl GeroHa Ha
YPOBHE apMaTyphl M IUTMTENIBHOCTH Ha-
rpesa.

JiononHUTeNBHOE PAacCKpHITHE TPEMMH, BBI3BaHHOE
pa3sHOCThIO TeMIepaTypHBIX nedopmammii GeroHa u ap-
MatTyphl, a TaKXe ycagkoi GeToHa [BTopoil wieH B
KBafipatHbiX CKOGKax dopmyn (267) u (268) ] nonyc-
KaeTcs He yIMTHIBATh: AJIA JKeJ1e306ETOHHBIX 3/IEMEHTOB
H3 o0bmHOro GeToH2 NpH TeMueparype apMaTyphl N0
60°C u u3 xapocroitkoro GeToHa IpH Temmeparype
apmarypst mo 50 °C.

Jna 3meMeHTOB, K TPENMHOCTOHKOCTH KOTOpPbIX
npembABNIAIOTCA TpeGOBaHMA 2-H KaTeropum, UIMpHH2
PacCKpHITHA TPEeIMH ONpeNeNnaeTcs OT CyMMapHOTO Heif-
CTBHR NOCTOSHHBIX, JUTHTEJIBHBIX H KPaTKOBPEMEHHbIX
Harpy3oK, a TakXe OT [efiCTBUA KPaTKOBPEMEHHOTO
Harpesa npx koaddummente ¢; = 1,0;

IIns 3meMeHTOB, K TPELMHOCTOAKOCTH KOTOPbIX
TIpeTbABNAIOTCA TpeOGOBaHMA 3-f KaTerophu, LMPHHA
HPOJOJXMTENIBHOTO PacKpPbITHA TPEIHH ONpeNensaeTca
OT [eHCTBHA NMOCTOAHHBIX M NJTMTENBHBIX HAarpy3ox H
OMTENPHOrO HarpeBa npH kostphdumieHte ¢p> 1,0.
Ilupuaa HeMPORONXMTENIBHOTO pPAaCKPHITHA TpemmH
onpenenseTcA KaK CyMMa IIMPHHEI HPOJONXHTENLHOrO
PacKpbITHA ¥ NpHpalleHHs MPHHbI PACKPHITHA OT Hei-
CTBMA KPaTKOBPEMEHHDBIX Harpy30K H Harpega, onpene-
AseMbIX NpH Ko3ddumuente g; = 1,0.

IlupHHA pacKpBITMA TpeIMH, ONpeAenieHHas Ko
dopmynam (267) u (268), KoppekTHpyercA B Ciie-
IYIOIMX CITy4asX:

a) eClTM UEHTP TAKECTH IVIONaTM CeUEHHA CTepxcHei
KpafiHero pspa apMarypbi S H3rHGaeMbiX, BHEllCHTPEH-
HO CXKaThIX, BHEHEHTPEHHO pacTAHYTHIX NpH &g = 0,8k,
3JIEMEHTOB OTCTOHMT OT HauGoJiee paCTAHYTOr0 BOJIOKHa
Ha PacCYOSTHMHM a, > 0,2h, 3HauYeHHE d.,, HOJKHO ObITH
YBEJMUEHO NyTeM YMHOXeHHWA Ha Kodddumment §,,
PaBHbBI

onpenensemsie 10

(20a,/h) — 1
8= —_— (270
H NpHHUMaeMbIii He Gonee 3;

6) WA 3IEMEHTOB M3 JIErKOIo KapOCTOMKOro
Gerona xiacca B7,5 u Hmie 3HaueHMe 4., HOIDKHO
6p1TH YBenHueHo Ha 20 %.

4.11. HanpsbkeHUs B pacTAHYTOR apMartype og JOn-
XHbI OIIpefenAThCA 1O dopMynam:

JUISA HEHTPANBLHO PACTAHYTHIX MIEMEHTOB

o, =N/A,; (271)

i u3rMbaeMbIX 311eMEHTOB

o, =MJAz; (272)

IVIA BHEMEHTPEHHO CXKATHIX, 3 TAKXKe BHENEHTPEHHO
PacTAMYTHIX OpH € = 0,87 31EMEHTOB
N(e .tz
0, = Nt (273)
Agz

Iinst BHeUeHTPEHHO PpaCTAHYTLIX 3MEMEHTOB NpH
eo <0,8h, BeuuMEHA O, Onpefenfercs No Gopmye
(273), mpummman z=2z; (z; — paccCTOAHME MEXTY
IEHTPaMH TSDKECTH apMaTypel Su S°).

B dopmyne (273) 3mak ,,Iunoc” MpHHMMAETCH MpH
BHEIECHTPEHHOM PDAacTSDKEHHH, 3 3HAK ,,MHHYC” — IpH
BHeneHTpenHoM cxatu. Ilpn pacnonoxenym pacraru-
Baomed OpoNoNbHOR cuinbl N MexAy LeHTpamu
TAXKECTH apMaTyphl S 1 S’ 3HaueHNe e; NPHHAMAETCH CO
3HaKOM ,,MHHYC”.

B ¢opmynax (272) u (273):

Z — pacCTOfIHWE OT HEHTpa TAKECTH  IUIOINAIH
CeueHHA apMarTyphl S A0 TOUKH IPHIIOXKEHMS
paBHOACHCTBYIOIUEH YCHIMH B CXKaToH 30He
ceueRHsA HaJ TpemMHOH, ONpefelIAeMoe corac-
HO yKa3auusam 1. 4.20.

Ilpn pacnonoxeHUH PacTAHYTOH apMaTypel B He-
CKOJIbKO DANOB IO BHICOTE CeYeHHMA B H3rmbGaembix,
BHEIICHTPEHHO CXKaTbIX, 3 TAaKoke BHENEHIPEHHO pacTA-
HYTBIX 3JIEMEHTax UpH €o = 0,8 ho HalpsDKeHMA 0, NOO-
cuuTaHHbe TMo dopmynam (272) m (273), nomxHbI
YMHOXaTbCA Ha KO3bHIMeHT §,,, paBHBIH

5, = h-x-a, ’
h-x—a,

279

rie x=£%hy; 3HaueHMe § ompepenserca no ¢op-
myne (283);
@1 ¥ a; — PAcCTOAHMA OT LEHTPAa TSDKECTH IDTOL[afM
CeueHHA COOTBETCTBEHHO BCEH apMaTypsl S
H KpaiiHero psaja cTepkHel [0 HanGoree
PACTAHYTOro BOJIOKHaA GeToHa.
3HaveHHe 0, He NOIDKHO MpeBLUNATS Ry, of,.
Jina u3arnGaeMbIX 3MeMEHTOB HOTYCKaeTCA ONperie-
JATH 0 N0 GopMmyrie

o.=R., —.

s =Net 3 (275)

3necv M, — npefenbHBIi MOMEHT IO IPOYHOCTH,
PaBHBIIH NpaBoii yacT HepaBeHcTs (105),
(107), (108), (120), (121) n (123).
Ipu nopGope cedeHna apmMaTyphl

M, =’Ms As,[act .
sd

M — MOMEHT OT [EHCTBUA MOJNHOf Harpy3xH
¢ KoapdumueHTOM HaeXHOCTH O Ha-

(276)

Ipy3ke 17> 1 ;
Aj face — baKTHYeCKas INIOWANb NPHHATON apMa-
TYPHL;
Agq — mmomafb apMaryphl, Tpebyeman no pac-
4eTy MPOYHOCTH.

Pacger no packpsITaio Tpemps,
HaKJIOHHBIX K IEPOAONEHOH OCH 3/IeMERTa

4.12 (4.9). lilnprsa packpbIMA TpemMH, HAKIIOH-
HBIX K IPOAONBHON OCH 371eMEHTOB, NIPH BO3[EHCTBUH
NIOBBILIEHHBIX M BBICOKHX TeMIepaTyp HIpH apMHpO-
BaHHM XOMYTamM, HOPMAaNbHBIMH K NPOAONBHOH OCH,
[IOJXHA ONpeeNATsCA No popMyIe
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0.60,,d,n
Gere =91 +

d
E@B, h—‘: +0,15E,8, (1 +2am,)

+ (ay — o)1, @17

rae  ¢; — Ko3pdUIMEnT, NPUHUMAEMblH paBHbIM
IIpH ydeTe:
KPaTKOBPEMEHHOIO  HarpeBa, Kparko-
BpeMeHHBIX Harpy3oK, KpaTKOBpeMeHHO-
ro HarpeBa M HeNpOAOIDKMTENBHOTO [eid-
CTBHA NOCTOAHHBIX M JUIHTENIBHBIX Ha-
TPYFOK « ¢ v o v veevnnvannenns 1,00;
MHOTOKPAaTHO NOBTOPHIOILEHCA HarpysKH,
a TaloKe JUIMTEJIRHOro HarpeBa, MpONON-
JHUTEJIBHOTO AeHCTBHA HOCTOAHHbIX ¥ /JIH-
TeNBHBIX HArpy30K Ui KOHCTPYKUMHA M3
6eroHOB cocraBos (mo Tabn. 11) :

N2 1-3,6, 7, 13, 20 u 21 ecrect-

BEHHOR BADKHOCTH . . ... .. 1,50
N4, 5, 8-12, 14-19, 23, 24, 29
u30 ................ 1,50

TpH NONe peMEHHOM BOOHACHIILICHIY
MBBICYIIHBAHMH . . . « « v oo v oo 1,75
1 — TO %e, 4To H B popmyite (267);
awupu, —onpegenarca no d¢opmynam (189) n
(190), npunmman xoadduumentsl f, u
B; coorBercTBeHHO mO Tabn. 16 M 35 B
3aBHCHMOCTH OT CpefHed TeMIIepaTypbi
MONEPEYHOH apMaTyphl;
d,, — miaMeTp XOMYTOB;
t,, — TeMieparypa nocepeayHe AJIMHbI XOMYTa,
Qg 0y — NPHHHMAIOTCH IS apMATY bl XOMYTOB 10
TeMIIEpaType CepeHHbI HX BBICOTHI.
HanpsxeHue B xoMyTax onipenensercs no gopmyne

Og = &s . (278)
Asw ho

3HaveHHe HANpsKeHMHA O, He [OJDKHO NpeBbIMIATh
Rst,ser'

3pece  Q — COOTBETCTBEHHO JieBad W HpaBas vacTH
uQp,, ycnosus (212) mpu 3ameHe Ry, Ha
btt,sers ~ PAcueTHbIE CONMPOTHBIIEHMS
Ry tt,ser M Rb, tem, ser HE JIOIDIGDI IIDEBHI-
IIaTh 3HaYeHWH, COOTBETCTBYIOHMX Oe-

ToHy Ksiacca B30;

§ — pacCTOsTHHE MEXAY XOMYTaMH.
IIpn onpenenenyn UMPHHLI HENPOHXOIDKHTENEHOIO 1

TIPOJIOJDKMTENIBHOrO PAacKphITHA HAKIOHHBIX TPEIMH
OJDKHBI YYMTBIBaThCA yKasaHua n. 4.10 o6 yuere mym-
TEeJILHOCTH AEHCTBHA Harpy30K H Harpesa.

4.13. Pacuet xe1e306€TOHHBIX 371€eMEHTOB M0 3aKphI-
THIO TPEIUHH NpH TeMAEpaTypHOM BO3[ICiCTBHH HPOH3-
BOOMICA COIJIacHO YyKasammam mm. 4.18—4.21
CHuIT 2.03.01-84, npuHHMas pacueTHOe COIPOTHBIIE-
HHE apMaTypPHl Ry; cop.
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PACYET JJIEMEHTOB
KENE30BETOHHBIX KOHCTPYKiIMk
O JECOPMALIMAM

4.14. lepopmamuu (mporuGe1, YT NOBOPOTA) 3lie-
MEHTOB )Kelle306eTOHHBIX KOHCTPYKIMii, MONBep)KeH-
HBIX BO3[EHCTBHIO MOBBILICHHbIX M BBHICOKHX Temilepa-
TYp, BOJDKHBI BBIMMCIATBCA MO GOpMYIaM CTPOHTEIb-
HOH MEXaHHKH, ONpedeIifAn BXONAUME B HHX BEJIMIMHBI
KPHBH3HbI B COOTBETCTBHHM C YyKa3ammamu mm. 4.15—
4.22.

4.15. BenmynHa KpHBH3HBI ONPEAEIAETCA:

a) WIA YYacTKOB 3/IEMEHTa, FA¢ B PacTAHYTO#H 30HE
He 06pa3yloTcsi TpelHbl, HOPMabHble K HPOHOIb-
HO# OCH 3JIEMEHTa — KaK /i CITIOIHOTO TeNna;

6) WA y9aCTKOB 3JIEMEHTa, FO¢ B PacTAHYTON 30He
MMEIOTCA TpelMHEI, HOpMAIbHbIE K NPONONbHOH OcH,
BBI3BaHHbIe HArpy3Kod M BO3[eHCTBHEM TeMilepary-
pbl — KaK OTHOIIEHME Pa3HOCTH cpefHHMX Aedopmarmii
KpaiiHero BOJIOKHA CXaToH 30HbI GeTOHa M NPONOIIBHOM
pacTAHyTO# apMaTypsl K pabGoucii BrICOTE ceYEHHA Ie-
MeHTa.

dneMeHTHI WIIH YIaCTKH 3JIEMEHTOB pacCMaTpHBAlOT-
ca Ge3 TpelMH B DAacTAHYTOH 30He, €CITH TPEIMHBI He
o0pa3yloTcA NpH JEHCTBHM NOCTOAHHBIX, IUIHTEJIBHBIX
H KpPaTKOBpEMEHHBIX Harpy30K, [UTHTeJIBHOTO M Kpar-
KOBpPEMEHHOTO HarpeBa WM €CIH OHH 3aKpBITHI NpH
OeACTBMM IIOCTOSHHBIX W [UIHTENIBHBIX HArpy3oK; NpH
3TOM HArpy3KH BBOAATCA B pacdeT ¢ Koadpuimenrom
HajIeXHOCTH 10 Harpyske vy = 1, a yCHis, BbI3BaHHbIC
BO3[EHCTBHEM TeMIEpaTyphl — ¢ K03GdHIMEHTOM Ha-
HeXHOCTH No Temmeparype v, = 1.

Onpenenense KPHBA3HM
KeJle300eTOHHBIX 37leMeHTOB Ha Y9acTKaX

Ge3 TpenMH B pacTIHyTOH 30He

4.16 (4.12). Ha yuacrkax, raoe He oBpa3yioTca Hop-
MaribHbie K TIPOJIOJNIBHOM OCH TpelMHBI, TIOJIHAA BeiH-
UMHA KPHBM3HBI M3rMGaeMbIX, BHEHEHTPEHHO CXKATBIX
¥ BHELEHTPEHHO PacTAHYTHIX JIEMEHTOB [0JDKHA OMpe-
ZemnsiTbed o dopmyne

1 1 1
_=(_) +<_), @19)
r r r
1 2

(L) U i — KPHBH3HBI COOTBETCTBEHHO OT Kpar-
A T /, KOBpeMeHHBIX HArpY30K NpH KPaTKO-
BPEMEHHOM HarpeBe (ompefesifeMbIX
COTIacHO yKasamuam m. 1.16) m or
NOCTOAHHBIX H INTENbHBIX BpeMeH-
HBIX HATpY30K INpH [JIMTEJIbHOM Ha-
TpeBe, onpefenAeMsie o GopMynam

1 M
—_ = — (280)
r 951 Eplrea
_l_ = __1_”%_2 , 28 1)
r @61 Eplyea



3gech M — MOMEHT COOTBETCTBEHHO OT BHeELIHEH Ha-
TPY3KH H HarpeBa (KpaTKOBpeMEHHBIX H
IJIMTESIbHBIX) OTHOCHTENBHO OCH, HOp-
MaNbHOM K INIOCKOCTH feiicTBHsA H3rubaio-
mEero MOMEHTa M NpOXOAAmiel ugepe3
HEHTp TAXKECTH MPUBECHHOrO CEUCHMA;
¥p, — K03bdUIMEHT, YWMTbBAONME BIHAHKE
KpaTKOBpeMeHHO## mHon3yuectH GeToHa,
NPHHAMAEMBIA  COITIaCHO  YKa3aHHAM
n. 1.28;
¥p, — KOIGHIMEHT, YyWTHIBAIONWME BIHAHHE
IUTHTENIbHOM HoJN3ydYecTH GeToHa Ha pedop-
MalMM 371eMEHTa Ge3 TpenME M IIpHHIMae-
MbIii o T1a6st. 50;
I, .43 — MOMEHT HHepIMH HpHBE[CHHOrO CeYeHud,
onpedesIOT MO yKa3amuam n. 1.28, mpu-
HuMass B ¢opmyrnie (1) 3HaueHusa V mis
KPaTKOBpEMEHHOro HarpeBa Ho tatn. 18 B
3aBHCHMOCTH OT CKOPOCTH IOJbEMa TeM-
nepaTypsl H WIS [JIMIELHOTO HAarpeBa —
KaK Op¥ KpaTKOBPEMEHHOM Harpese C
nogsemMoM Temmepatypsl Ha 10°C/q n
Gonee.
4.17.Ilpn onpeneneHAH KPHBH3HBI YYacTKOB 3Jle-
MEHTOB C HAYaThHBIMH TpEIUMHAMH B CXAaToHd 30He,
BbI3BaHHBIMH BO3JICHCTBHEM TeMIEpaTyphl, BEIMIHHBI
(1—) H (—1—) , onpenensemMeie no dpopmynam (280)
r r
1 2
u (281), BOIDKHEBI GBITH YBeJMYeHb! Ha 15 %.
4.18. Ha yuactkax, rae obpa3yiorcs HOpMabHbie
TpellMHBl B pacIAHYTOH 30He, HO LpH ACHCTBHE pac-
CMaTpHBaeMOHl HArpy3KH oOecme4eHO HX 3aKpHITHE,

1 1
3HaYeHHS KPHBU3H (—) : (—) » Bxoaamme B ¢op-
r r
t 2

mymy (279), yBermumBatotcs Ha 20 %.

OmpenencEre KPHBHIHKI >kelie300eTOHHLIX AIeMEHTOB
HA YTACTKAX C TPENMHAMHE B PACTAHYTOH 30He

4.19. Ha yuacTkax, rae B pacTAHYTOH 30He 00Opa3y-
J0TCA HOpMaNbHble K RPOJIONIBHOH OCH HAarperoro 3fe-
MeHTa TpeLMHLI, KPHBH3HEI H3rHbaeMbIX, BHEIlEHTpEH-

MEHTOB NPAMOYTQJILHOTO, TABPOBOTO H BYTaBPOBOrO
(xopoGuaroro) ceuenmii ipH e > 0,8 1y MOMKHEI ONpe-
IensarTsca no popmyne
l_ = Ms [ 'ps + wb ] —
r hoz | EBwA;  (pp+E) bho Epfyv

LA I (282)

ho  E,Bw A,

Jnia u3rnOaeMbIX JIeMEHTOB HOCJIegHee CiaraeMoe
npasoil uacte dopmyns (282) mpuHMMaeTCA PaBHbIM

HyJHo.
B dopmyne (282):
M, — momeHT (3ameHAIONMEH) OTHOCHTENBHO OCH,
HOpMaNbHOHK K IDIOCKOCTH HEHCTBHA MOMEHTa
H IpoXo[sAmieH Yepe3 HEHTP TSOKSCTH IIIOImany
CeueHHA apMaTyphl S OT BCeX BHEIMHHMX CHJI H
yCWIMi, BBI3BAHHBIX BO3MEHCTBHEM Temrmiepa-
Typhl, PacHONIOXEHHbIX MO OOHY CTOPOHY OT
paccMaTpHBaeMOro CeYeHHs

[ns A3ru6aeMBIX 37IEMeATOB . . . . . . M;=M
I BHEHEHTPeHHO CXATHX H BHe-

UCHTPEHHO PACTSHYTHIX JieMeHTOB . . M = Neg

Z — pacCTOfiHHe OT NEHTpPa TMKECTH IDIOWIAIM
CeueHHA 2pMATYphl S JI0 TOUKH NPHIOXKEHHA
PpaBHOJEHCTRYIOmMEH yCHIHH B CKaTOH 30HE ce-
9YeHHA HAJ| TpenMHOH (I1e40 BHYTpEHHEH Naphl
CHIT) , OIpeAeIIAeMOe O YKa3aHHAM 1. 4.20;

¥ — xo3dumpenT, ymThBatonii paGoTy pacTa-
HyToro GeToHa Ha y4acTKe C TpeIMHaMH H
oIpepieliAeMBlii IO YKa3aHuAM 1. 4.21;

¥y — Ko3pdumHeHT, YIMTHIBalOWMH HepaBHOMED-
HOCTB pacmpepeineHus fedopmanuii KpaiiHero
©KaToro BOJIOKHA GeToHa MO AjMHe yuacTKa C
TPemMHaMH ¥ HIPHHUMAEMbIH PaBHBIM

Wig o6LMHOro H XapocToHkoro GeToHOB

KmaccopBenmme B7,5 . . . ... ... ... 0,9
na xapocrofikoro Gerona ximaccos B7,5 u
HEKC - « o o o o o0 oo s avovonnnesas 0,7

pio)i g xoucrpymmﬂ, PACCURTHBacMBIX Ha
peficTBHe MHOTOKPAaTHO NOBTOpSAIODIRiCH
HATpYy3KH, He3aBHCHMO OT BHJA H KIJacca

HO CXKaTbIX, a TaK)Ke BHENCHTPEHHO DAaCTAHYTHIX JIe- GETOHA . + « ¢ o v o e e v oo s nvsaneas 1,0
Ta6bnuma 50
IKoaq)Q)mem' ¥y, , YIMTHIBADILMA BIASHAE IUTHTEIbHOR Don3yqectH GeroHa Ha nedopManHu 3nemeHTa Ge3 TpeLUHH,
HOMG?-; COCTaBoB b2 npH cpefHeii TemmepaType GeroHa cxaToft 30HE CeUeHHS, gC
Ha 0O
Tabn. 11 50 70 100 200 300 400 $00 600 700 800
1-3 3,0 4,0 35 4,0 - - - - - —
4-11,23,24 30 4,0 35 35 35 5,0 7,0, 8,0 10,0 -
12-18,29, 30 35 45 4,0 40 8,0 11,0 15,0 20,0 - -
19-21 3,0 3,0 3,0 3,0 35 7.0 10,0 13,0 16,0 20,0

NMprmevanuna: 1. B rabmune nanu 3sHaverns koapdrHenTa Pp, ML IHTENLHOrO HarpeBa.
2. e KpaTKOBpeMeHHOro HArpepa NpH HOXLeMe TemuepaTyphl Ha 10 °C/a B Golnlee M HeNPORCIDKUTENLHOM [EHCTBHH HATDY3KH

xoapdmment ¥p2 = 1,0.

3. 3navemue koaddamerTa ¥), MK TPOMEKYTOUHEIX TeMIEPaTYP NPHHEAMAETCA N0 HHTEPOJALHH.
4. [Ipr BayETHM B 3EMEHTE CXaTolt apMaTypH ¢ U'> 0,7 % 3HaueHHe KoddpunEenTa ¥p, yvoxaerca Ba (1 - 0,1 1), HO He MeHee,

geMm Ha 0,6.

5. Ilpu ABYXOCHOM HANpSOKEHHOM COCTOSHRK 3HateHHE Ko(pdmunenTa P, ymMHOXaeTcd Ha 0,8.
6. TIpH monepeMeHHOM YBJIKHEHHN IHaYCHHS ¥p, CrenyeT yMHOKATS Ha 1,2.
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or— xoadpuuHenT, onpepensemMpii no gopMyne
(286);

£ — OTHOCHTeJIbHAA BBICOTAa CXATOM 30HBI OeToHa,
onpepenseMas COTNacHo ykasanuam m. 4.20;

f; — xo3pdMIMenT, DpuHHMaeMbi o TaGn. 35
B 3aBHCHMOCTH OT TeMIIepaTypbl pacTAHYTOMH
apMarypbl;

By — xo3dbdumvert, mpuHuMaembli o Tabii. 16 B
3aBHCHMOCTH OT CpefIHeil Temmeparypbl GeToHa
CXKATOH 30HBI;

Vg — K03pdHIHEHT, XapaKTepH3YWOUMi YNpyro-
IDIACTHIECKOE COCTOAHME pacTAHYTOH apma-
TYphl ¥ IPHHMMaeMbIii 10 Tabn. 38 B 3aBucu-
MOCTH OT TEMIIEpPaTyphbl apMaTyphl;

v — K03QPHIMeHT, XapaKIepH3YOWMA YOpyro-
IDTacTHUECKOE COCTOsHHE GeTOHa CHKaTOH 30HBI
M OpHHKMaeMBblii 10 Ta0n. 19 s cpemiei TeM-
nepatyphi 6eToHa cxaToil 30HbI;

N — npomonsHas cua (OpH BHEHEHTPeHHOM pacTd-
XKeHMH cwia /N NpHHMMAaeICA CO 3HAKOM
»MHHYC”") .

Cpepmiolo Temmneparypy GeToHa CkaToil 30HBI cede-

HMA AONYCKAeTCA IPHHHMATD:

IV NPAMOYTOJNBHBIX CeUeHMH — IO TeMmeparype
GetoHa Ha paccrosauM 0,27, OT Kpas cXarod Ipa-
HY CeueHHH;

IUIA TaBPOBBIX H [IBYTaBPOBBIX CeYeHMil — MO cpen-
Heii TeMneparype GeToHa c)kaToH MOJIKHU.

4.20. 3Hauenue £ BerMCHAETCH N0 GopMyTie

1 1,5 +¢r

£= + = . (283)
1+5@+2) e
18+ ——m—— 11,5—35
10pa ho

Ho mpuHuMaercs He Gonee 1. Ilpu 3tom eg/hy MpHHH-
MaeTca He meHee 0,5.

Jlna BTOpOrO CjIaraeMoro mNpaBo¥ YacTH ¢GopMyNb
(283) Bepxmue 3HaKH MPHHAMAIOTCA IIPH CKHMAIOMIEM,
a HIDKHME — IIpH pacTaruBatomieM ycwm N (oM.
n. 4.19). Jins naruGaeMbiX 3JIEMEHTOB MOCNEAHee CIIa-
raemoe mpaBoit wactH dopmynm (283) npmmMmaerca

PaBHEIM HYJIO.
B dopmyne (283):
M,
bh'o Ry serTp:
A
A=grll — ; (285)
2ho
b — BYHs+ —A"
4 f w ¢
or= ; (286)

bhg

€; — SKCIEHTpHCHTeT CHiubl N OTHOCHTENBHO HEHTpa
THKECTH INIOMIAH CeYeHMA apMaTtypsl S, COOT-
BETCTBYeT 3aMeHsmiomeMy MoMeHTY M, (oM.
IL 4.19) u onpenensxerca no ¢popmyne

(287)
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Benuuwna z BrmcigeTcs 0o popmyne

(288)

Jina BHEWEHTPEHHO CXXAThIX VIEMEHTOB BEJTHUMHA Z
[OIDKHA IPHHAMATECH He Gornee 0,97 e,.

Ina anemeHTOB TIPAMOYTONBHOTO CCYEHHA M TaB-
POBOTO C MOJNKOH B pacTAHYTOR 30HE B ¢opuym.x
(285), (286) n (288) BMECTO BeJIMHHL hf IOACTaB-
NfeTCH BeMYEHEA 24' WM hf- 0 cOOTBETCTBEHHO IPH
BAMHH T OTCYTCTBHE apMATYphI S.

Pacuer ceqem, HMEWNHMX IOJKY B CXKAaTOH 30He,

npK § <_.L

HOPOH3BOOHTICA KaK HpAMOYIOJIbHBIX

IHIMpHHOK b r
aCYeTHAA NMPHHA HOJIKH bf OIpefieNIAeTCA COornac-

HO ykxazaHuaMm I 3.26.

Kos¢dumpent 7;, B popmyne (284) ompepenserca
o Tabn. 16 B 3aBHCHMOCTH OT CpemHEH TemIleparyphl
GeTOHA CKaToi 30HK!.

Kosddmment v , xapakrepusyionmii ynpyro-mnac-
THYECKOE COCTOfHHe GeToHa CxaToif 30HEI, IPHHAMAET-
ca mo Tabn. 19 B 3aBHCHMOCTH OT TeMuepaTypH GeroHa
Ha YpOBHE C)KaTOH apMaTypbl.

Koappmmuenr « B dopmynax (283) u (286)
onpepensierca no ¢gopmyne (189), mpummMan Ko3d-
¢dumtent f; mo Ta6n. 16 B 3aBHCHMOCTH OT CpemHei
TeMIOepaTyphl Cxkaroil 3oHbI (cM. I 4.19) u xo03ddu-
mieHT f~mo TaGm. 35 B 3aBHCEMOCTM OT Temmepa-
TYphl PacTAHYTOH apMaTypsl B dopmyne (283) u cxa-
TOH apmatypn B dopmyne (286).

4.21. Koadpumpent Y, mist 31eMeHTOB H3 06LIYHOrO
H Xapocroiikoro GeToHOB ompepensercsa no dopmyne

1—
V=125 —9s0p — m , (289)
(3.5 — 1,8p,)e/ho

Ho He Gonee 1, npa 31oM €,/hy MpEAKMacTCA e MeHee
l,2/lp’ -

.I[n; H3ruGacMEIX MEMEHTOB NOCICHAHME WIeH B
npapoii vacta ¢opmynu (289) INpEHEMAETCH PaBHBIM
HyTIo.

B dopmyne (289):

s — KOIpAIHEERT, yWHTHBaIONEE BIAAHEHE [DIH-
TeNLHOCTH JEHCTBHA HAFPY3KM H HarpeBa M OpH-
HEMaeMBbIi 1o Tabm. 51.

— cym. popmyny (287);
R Yee W,
O = bt,ser Itt " pl , (290)
Mr

Ho He Gonee 1.
3necs
Wy — cm. dopuyity (259) wm (264) ;
M, — cu. 1. 4.4, NpE 3TOM 33 NONOXHTEIbHbIC MPHHA-
Mal0TC MOMEHTH, BLI3NBARIHE PacTOKEHAE
B apmarype S.
Jings KOHCTPYKUMH, PacCUHTHIBAEMBIX Ha BHHOCHH-
BOCTb, 3HaueHHe KO$p¢mmuenTa ¥, DpHHMMACICH BO
BCEX Cy4afX paBHEIM 1.



Tab6bnunma 51
TnarensHOCTS OeficTBHS Kos¢upammenT oy,
Harpy3KH B BarpeBa npH 1onacce GeToHa
H BHJ IPONONLHOHR apMaTyphl
cananie B7,5
B7,5 H HIDKe
1. Henponomxurensaoe peficrere
OpH gpMarype:
a) cTepxmeBofl rnagxoil 1,0 0,7
6) cipexHeBoli DepHOmEYC- 1,1 0,8
CKOro
B) mpoBoodHOR 1,0 0,7
2. llpopookuTensHoe  peiictBHE 0.8 0,6
(He3aBHCAMO OT BHI2 apMa-
TYpBL)

1
4.22. llonHoe 3HaueHHE KPHBH3ALI — A Y4acTKa
r

C TpeNMHAMH B PacTAHYTOM 30HE AOIDKHO ONpeNeNATb-
ca no popmyrne

1 1 1 1
— === —-)+— , (291)
r r r r
1 2 3
l -
rae (—) — xpuBH3HA OT HEMPONOIDKHTENBHOrO HEi-
T |, cTBHA Beeit HArPY3KH H KPaTKOBpeMeH-
HOTO Harpepa, Ha KOTOPYW IPOH3BO-
1 ) IWTCA pacier No AedhopmarmEaM;
(-
2

— KpHBH3HA OT HEMpOOJDKHTENLHOTS Jiei-
CTBAS TOCTOSHHBLIX ® [UTHTENbHBIX Ha-

1\ TPY3oK; )
—| — KpMBM3Ha OT HPOROIDKMTENBHOrO Jeii-
(’ )3 CTBHS NOCTOSHHbIX H [IMTEIIEHBIX HAarpy-
30K M [JTHTEJBHOIO HarpeBa.

1 1 1
KpuBa3Hs! (—) , (—) H (—) OonpenenaIoTcs
r r r
1 2 3 1 l

no dopmyne (282), mpH 3TOM 3HaYEHAS (’—) H (T)
. A )

BBIMMCIAIOTCA NPH 3HAYCHAAX Vg B V , OTBEUAIONIMX He-
HpONOJXHTETBHOMY MHEHCTBHI0 HarpeBa H Harpysku,
1

a KpUBH3Ha [—| — IIpH 3Ha9eHHAX VY H P, OTBEYAN-
r
3
UMX HPOAOIDKHTEIbHOMY AeHCTBHIO Harpy3KH H Harpe-

1 1
Ba. Ecm 3HaveHns (—) H (—)Joxaamaxm‘ca OTpH-
r r

HATEHBIMH, TO OHH IPHEAMAIOTCA PABHBIMEA HYIIIO.

Onpepencare aporaGon

4.23. Tom1wiii mporud A3rHGacMEIX VIEMEHTOB fy,,
paBeH cymme npornGoB, oGycmoBmeHHBIX: Aedopma-
mpelt n3ru6a f,, ompeneIAeMOll COINIACHO YKa3aHHAM
n 4.24; pedopmammeii 0T BO3MEHCIBHA TeMIEPaTyphl
f; . DpHAMMaeMoOli B COOTBEICTBHH C YKa3aHHAMH
o 4.26; pedopmanmpeit capEra fq, YIHTHIBaeMOH Ui

H3rHGaembIx emenToB NpH —< 10 cormacHo yka3a-
HHsM 1. 4.25. h

Ilporu6 f, momyckaercss He YUMIBIBATb, €CNIM OH
IpHMBOAMT K YMEHBIIGHHIO NOJMHOro mporu6a ame-
MeHTa.

4.24.lporu6 f,,, obycnomienHerl nedpopManmeii
u3rnGa, onpenesnsercs no Gpopmyine

I
° r/.
roe ITI; — U3rHGaoImMi MOMEHT B CEUCHAA X OT [eH-
CTBMs eUHHYHOM CHIIbI, IPHIOXKEHHOH 110 Ha-
TIPaBIICHHMIO HCKOMOTO IlepeMemeHns JTeMeH-

Ta B CEYeHHMH X NO IHHe IPOJIeTa, I KOTO-

1 poro onpenensercsa nporus;

(—) — NOJIHas KpHMBH3HA JIEMEHTa B CeEUCHHH X
X OT Harpy3ku M YCWIHH, BbI3BaHHBIX Temile-
paTypoii, mpH xc;topoﬁ ompenensAeTcs Hpo-

ru6; 3HaueHMA —— ONpepeNAlICA Mo dop-
r

mynam (279) u (291) coOTBEXCTBEHHO Wi
yuacTkoB Ge3 TpeUMH H C TPEIHHAMM;
1

3Hax ——  JIpHHMMaeTCA B COOTBETCTBHH
r
C SHIOpPOil KPUBH3HBI.

Jins uarnGaeMeix 351eMEHTOB NOCTOAHHOIO CEucHMsd,
MMeOIMX TpellMHbI, Ha KMKIOM YUacTKe, B IIpeAenax
KOTOporo H3rHbaommii MOMEHT He MEHACT 3HaKa,
KPHBH3HY JIONyCKaeTcd BBIMMCIATH [yt HauGosee Ha-
TPSDKEHHOTO CedeHHs, NPHHHMAnA ee [PIA OCTABHBIX Ce-
YeHHMH TaKOro y4acTKa H3MeHsIomeHAcA NpoNoPIHOHAITb-
HO 3Ha%eHHsM H3rnGarommero MoMenTa (uept. 29) .

a)‘__‘_l_gﬂfﬂ]:ﬂ:ﬁﬂq__l-—‘
6)

M

b

4
~

Yepr. 29. Dmopst HIrHGAGLUMX MOMEHTOB ¥ KPHBHIHM B Xe-
ne306eTOHHOM 31eMefTe IOCTORHHOIO Ce4eHHN

@ — CXeMa pacHONOXeHHA Harpy3idt; O — 3Mm0pa HITHGANEX
MOMEHTOB; 8 — 3IMopa KPUBH3HEI

I
4.25. Ina u3ruGaeMbIX 3IIEMEHTOB INpH -’;'<10

HeOGXOMMO YUMTHIBATh BITMAHME MONEPEYHBIX CHI Ha
ux nporu6. B aTom ciryuae nporu6 f; , 00y CIOBICHHbIK
medopmameit cBura, onpenesAeTca no gopmyne

{
- fae =
1 4

rne Ex — [oNepevHas CHIa B CCYCHHH X OT HmeACTBHA
[0 HANpaBNEHHI0 MCKOMOTO nepeMeILieHhA
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e[MEMYHOH CHJIbI, IPHIOKEHHOH B CCUCHMH,
rae onpeenserca Nporut;
Y, — DebopMamms cHBHra, onpeAenseMas [0
dopmyne
_ 1,5C0p,
Tx= chrc’

3pech Q) — MONepevHas CHIa B CEYCHMM X OT [EHCTBHA
BHeIUHeil HArpy3KH;
G — momyns capura GeroHa (cMm. m. 2.12) ;
By — xo3dmmenT, ompenensemsii 0o Tatn. 16
B 3aBHCHMOCTH OT TeMuepatyphi GeroHa
B LEHTPE TADKECTH CCUCHHSA;
$ore — K03 HIMEAT, yIHTRIBAIOIIMI BIHAHNAE Tpe-
omH Ha fAedOpMamMA CBHTa H NpHHHMae-
MBI paBHBIM:
Ha yuacTKax Mo [UTHHE JIeMEHTa, e OTCyT-
CTBYIOT HODMAIbHEIC H HAKJIOHHbIE K IpO-
DIONBHOH OCH 3NeMeHTa TpemmHel, — 1,0;
Ha y4acTKax, I’ie HMEITCA TOJIBKO HAaKJIOH-
Hble K IPOAONBHOH OCH 3JyTeMEHTa Tpe-
HHsL, — 4,8;
Ha YYaCTKaX, T[€ HMEIOTCA TOJIBKO HOp-
MasibHble WIH HOpMaJlbHBEIC H HAKJIOHHRIE K
MPONOJILHOH OCH JIEMEHTa TPEIIMHBI, — N0

dopmyre
_3Eplrea (1_) (295)

wCYL‘ = Mx r

(294)

B dopmyne (295):
M, — COOTBETCTBEHHO MOMEHT OT BHelHeii Ha-
TPY3KH H YCHIIMH, BHI3BaHHBIX TeMIIEpaTy-

l POH,
(,—) — cM. dpopmyrty (292);
X
I,.q — NpMBENEHHEII MOMEHT HHEDIMH CedeHHS,
onpele/IAEMBIA  COrNMacHO  YKa3aHMAM
m 1.28;
¥p, — KOIPHIHEHT, YUHTHIBAOOMME BITMAHHE
IINTeNIBHOR TON3yuecTH GeToHa Ha medop-
MallMK 37IEMEHTA NpH HarpeBe, IpHHAMae-
MBI o Tabn. 50.
4.26(4.16) . IIporu6 f,, oGycnonnennsli mepopma-
IMAMH OT HepaBHOMEPHOrO HarpeBa GeToHa IO BHICOTe
CeYeHHA deMeHTa, onpenenserca no gopmyie

fi= S: I‘Z(,l—)txdx, (296)

roe (;—) — KpHBH3HA 3JIeMCHTa B CCUCHHMH X OT BO3-
!X  peificTBHA TeMIEpaTyphl C y1eTOM HaiM-
9Hs B IaHHOM CeY¢HMH TPEIyHH, BRI3BaH-
HBIX YCHIHAMM OT AEHCTBHA HArpYy3KH
WIH TeMIIepaTyphbl, ONpeNeiACICA CO-
__ TIacHo yKka3aHmAM mu. 1.40m 1.43;
M, —cm.n.4.24.

IIpn pacuere cBOGOAHO OmEpTol WM KOHCOJIBHOH
6afKM NOCTOSHHOH BBICOTHI C OHHAKOBEIM pacIpefe-
JIeHHEeM TeMIlepaTypnl GeTOHAa WO BHICOTE CeYeHHA Ha
BCel AnuHe GankH mporuG, BHI3BAaHALIA BO3JAEHCTBHEM
TeMIIEpPaTyphl, ONpeReIIsoT no Gpopmyrne

fi= (})‘sz 2, (297)
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rae (rl— — KDHBH3H2 OT BO3NCHCTBHA TEMIIepaTy-

!  pbl, onpedenAercA COITNIACHO YKAa3aHHAM
m. 1.40 1 1.43;

s — k03¢ pUIMEHT, NPHHAMAeMbIii PaBHBIM WA
cBoGoxHO onepThix Ganok 1/8 m miA KOH-
consHBIX — 1/2.

TIporn6n1 cOOPHBIX IMIeMEHTOB KOHCTPYKIMM H3 XKa-
pocTodKoro GeroHa, HMEIONHX ONHOCTOPOHHee apMH-
poBaHHE H CBapHble CTBIKH apMaTypbl B pacTAHYTOH
30He CeucHWs, ONPEREIAIOICA C YUeTOM NOBBILICHHOMH
nedopmarEBHOCTH CTHIKOB. IlpH 3TOM KpHBH3HA 3ne-
MCHTA B Ipelenax CcTbIKa, ONpefielleHHas KaK mjisa
IEJIOTO YIEMEHTa, YBEIMIHBAETCA B 5 pa3 NpH 3amojiHe-
HHH 1IBa PacTBOPOM HOCJE CBAapKH CTHIKOBBIX HaKJia-
oKk H B 50 pa3s mpH 3aNONHeHHAH HIBa 1O CBAapKH,
OCYLIECTRIIAEMOH C YUeTOM 3afaHHOH HOC/TefOBaTeNb-
HOCTH CBapKH, YKa3aHHOM B 1. 5.44.

4.27. ]Ina cIIOMHLIX WIMT TOJMMHOA MeHee 25 cm
(KXpoMe OnNepTHIX IO KOHTYPY), apMHPOBAHHBIX IDIOC-
KHMH CeTKaMmH, C TpeIIMHAMH B PpacTAHYTOH 30He
3HAaYeHMs Nporn0oB, NOACYHMTaHHBIE 0O ¢opmyne
(292), ymHoXaw0TCA Ha KO3 PHIMEHT ( ho )3

ho —0,7]
IpHHMMaeMbIi He Gonee 1,5, rae i o— B cM.

Onpepenenne xKecTKOCTH CeueHHH IEMEHTOB

4.28(4.17). Ha yuactkax, rae He 06pa3yloTcs HOp-
MansHEIe K HpOJIO/IpHOR OCH MJIEMEHTa TPELHMHbI, XKeCT-
KOCTh M3ruGaeMbIX, BHENEHTPEHHO CXKAaTBIX H BHe-
HEHTPeHHO PACTAHYTHIX IEMEHTOB ONpeleliferca Ho
dopmyne

B= 951 Eplrea . (298)
b2

Bemyroumt 1,4, ¢y, B Pp, TPAHAMAIOTCA COTTIACHO
yKa3aHEAM 1. 4.16.

4.29(4.18). Ha yvacrkax, rme oGpa3sywrca HOp-
MajTbHBle K MPONOABHOR OCH JIeMEHTa TPEHMHKL B pac-
TAHYTOH 30HE, XKECTKOCTD ONIpENEIIAeTCA:

A H3rRGaeMbIX 3JieMeHTOoB 1o hopMyne

h 0Z
B= 5 (299)
% % ¢

+
Es ﬁs vsAg (‘Pj"" s) bh [} Ebﬁbv
Iy BREHCATPEHHO CKAThIX B BHEUEHTPEeHHO pacTd-
HYTHIX IpH e, => 08h, B NpHIOXKEHHH IPONONBHOH
CHNBI B HEHTpe TAXKECTH NPHBENCHHOYO CEUCHAA Ile-
MeHTOB 1o dpopmyne -

h
B- foto? . (300)
IP, 'I’bes
— (e,Fz) +
EBveAs (f + £)bhoEyByv
e eo = | - | 301)

B dopmyne (300) 3pax ,,MuHYC” mepen Zz NpUHH-
MaeTcA NpH BHENEHTPEHHOM CXKaTHH, ,JUnoc” — NpH
BHEICHTPEHHOM PaCTDKECHHH.

Bermnnl, Bxoganme B Gpopmynsr (299) r (300),
ONpeNeJIAOTCA COTNAcHO yxasamuaM mn. 4.19—4.21.
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Hpodonxenue raba. 52
Egpy
Harpysxa KoadduimenT @) npu sHaveHuax L , PaBHBIX KoaddunpmeHT @2 npy 3HATEHHAX
H Harpes N o|¢r Epfy E.B,
" —sL » PABHBIX
EyBy

0,02 0,03 | 0,04 (0,05 | 0,06 |0,07 |0,08 |0,10 |0,13 |0,15 {0,17 |0,20 10,25 | 0,30 [0,35 | 0,40 {0,45 [0,50 [<0,04 | 0,04— | 0,08— [0,15~ 0,30~
<0,08 | <0,15 | <0,30 0,50

021 02| 051|045 043]040] 0,38} 0,37} 0,36| 0,34 0,30 0,28} 0,26 | 0,24 | 0,21 0,19} 0,17 0,16 | 0,14{ 0,13} 0,16 | 0,13 | 0,08 | 0,04 | 0,00

04 | 04} — (053] 049)0,47| 045|043 ) 042( 0,39/ 0,37 0,35]| 0,33 | 0,30 0,26 | 0,23 | 0,21 | 0,20 ( 0,18 0,17 ] 0,20 | 0,19 | 0,14 } 0,07 | 0,03
TIHTeBHELE 06} 06| - - 1053{0,50| 0,48 046|044 041/ 0,39 0,38] 0,36 | 0,34 | 0,31 0,28 | 0,25 0,23 [ 0,22{ 0,20 0,24 | 0,22 | 0,20 | 0,12 0,04
08108 - - - | 053]050]| 048] 046| 044 | 041 0,39| 0,38] 0,37 | 0,34| 0,31 0,29 0,26 | 0,25{ 0,23 | -~ 025 | 024 | 0,19 | 0,08
1,0 ] 1,0 - - ~ | 061|0,53]0,50| 048] 045| 0,43]| 040 0,39| 0,38 | 0,36 | 0,34 | 0,32| 0,291 0,27} 0,26 | - 026 ] 025 | 020 0,12

0,0 | 0,0 0,64 0,59/ 0,56 | 0,53| 0,51 0,50 0,49 0,46 ] 0,43 | 0,41 0,40 0,37 | 0,34 | 0,32 0,30| 0,28 | 0,26 { 0,25 | 0,17 | 0,14 | 0,09 | 0,02 | 0,00
0,0 ( 0,2]| 0,72 | 0,66 0,63 | 0,61] 0,59 | 0,581 0,57 0,56| 0,53 0,51| 0,49 0,46 | 043 | 040 0,37| 0,35/0,33{031| 0,21 | 0,18 | 0,11 | 0,03 0,00
0,0 | 04| 0,76 | 0,69| 0,66 | 0,65} 0,63 | 0,62| 0,61} 0,60| 0,59 | 0,57 | 0,56 | 0,53 | 0,49 | 0,46 | 0,44 | 0,41 0,39 0,37 | 0,23 | 0,20 | 0,14 | 0,04 | 0,00
0,0 06 0,79(0,71] 0,69 | 0,67} 0,65 | 0,64 | 0,63 | 0,63 0,62 | 0,61} 0,60| 0,58 0,55] 0,52 0,49| 0,56 | 0,44 | 042| 0,25 | 0,21 | 0,16 | 0,05 | 0,00
001 08| 0,82}0,73| 0,70 | 0,68 0,67 | 0,66 | 0,65 | 0,65| 0,64 | 0,63| 0,63 | 0,61 0,58 0,56 0,53 | 0,50 )| 048| 046 | 0,26 | 0,23 | 0,17 | 0,06 | 0,00
0,0 { 1,0 0,84 [ 0,74 0,71 | 0,69 0,68 | 0,67 | 0,66 | 0,66 | 0,66 | 0,65| 0,65| 0,63 0,61} 0,59} 0,56 | 0,54 | 0,52 0,50 | 0,27 | 0,24 | 0,18 | 0,07 | 0,00

0,2{ 00| 0,74} 0,60 0,56| 0,53| 0,51| 0,49 0,47| 044 042| 0,40( 0,39| 0,37| 0,34} 0,32] 0,30| 0,28| 0,26| 0,25| 0,28 | 0,23 | 0,16 | 0,07| 0,00

04 00 0,63| 0,57| 0,54 0,51| 0,49( 047| 0,44) 0,42| 0,40( 0,39( 0,37 0,34 0,32] 0,30{ 0,28/ 0,26} 0,25| 0,35 | 031} 0,25| 0,14 0,03
Kparkospemenntie 06 00f - |O0,81f 059| 0,54| 0,51| 0,49 0,47| 0,44} 042| 0,40{ 0,39| 0,37 0,34( 0,32( 0,30( 0,28| 0,26} 0,25| 0,36 | 0,39 ; 0,32 | 0,20| 0,08
08| 00 - - | 0,63]| 0,55| 0,51} 049( 047} 044| 042| 0,40| 0,39 0,37 0,34| 0,32| 0,30| 0,28 0,26{ 0,25| 045 | 040} 038 | 0,25] 0,12
1,0 00| - - | 0,84] 0,57{ 0,52| 0,49| 0,47| 0,44| 0,42| 040| 0,39| 0,37| 0,34| 0,32| 0,30{ 0,28| 0,27} 0,25| 0,50 | 0,46 | 044 | 0,29| 0,15
02| 02| 0,79| 0,67) 0,63 0,61 0,59 0,58] 0,56| 0,55 0,52 0,50| 0,48} 0,46| 0,42} 0,39| 0,37{ 0,35| 0,33} 0,31} 0,27 [ 0,24 | 0,17 | 0,08]| 0,00
04| 04f - |0,77| 0,69| 0,66/ 0,64 | 0,62| 0,61| 0,58( 0,56 0,55| 0,54| 0,52| 048] 0,45; 043| 0,40| 0,38]| 0,37| 0,39 ( 0,37 | 030 0,16 0,04
06 06f - - | 0,76]| 0,70| 0,67| 0,65| 0,64| 0,61 0,58 0,57| 0,56| 0,55| 0,53} 0,50| 0,47 045| 043| 041} 0,50 | 046 | 044 | 0,28] 0,11
08| 08| -~ - - | 0,76{ 0,71 0,68| 0,66| 0,64 0,61} 0,59| 0,58] 0,57 0,56| 0,53 0,51| 0,49| 0,47| 045] - 060 | 057 041} 0,21

1,0 L,0f - - - | 092 0,76 | 0,71| 0,69| 0,66 0,63] 0,61} 0,60| 0,58 0,57| 0,56 0,54 0,52]| 0,50| 048] - 072} 0,70 | 0,55 0,31




Tatnuua 53
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Harpy3xa ¥ Harpes

JnyresnmsHsie

KparxospemeHHbIe

COCpefioTOYeHHORR CHNIOf Ha paccrof-

a a
HMH G OTOHMOPRI . . . ......... o —13~-
PH 6 ( { )
npu 3azpyaenuu ce060010
oneproii 6anxu:
PaBHOMEPHO  pacmpefienicHHOR Ha- 5
y3koff . . ... .. ... .. _—
i 48
cocpefioTodenHolf cunofft 1o  cepe- 1
TMHEMPOJICTR « - « « v v o v o v oo nann E

mByMs COCPemOTOYCHHLIMH  CHRA-
MH, DOpHNOXKCHHEIMH Ha paccrof- §
HMM g OT KaxOoH omopH. . . . - ¢ ¢ o o 0 —_ ——

5. KOHCTPYKTHBHLIE TPEBOBAHHA

5.1.Ilpp npoexTHpOBaHMH OETOHHBIX M XKEJe30-
GeTOHHBIX KOHCTPYKIMH, paboTaloniix B YCIOBHAX
BO3/ICACTBUA NOBBILEHHBIX H BBICOKHX TeMIleparyp,
mia obecHeyeHHs YCIOBHH HX M3rOTOBJIEHMSA, TpeOy-
eMOif HONTOBEMHOCTH H COBMECTHOH paGoTel apmary-
pl M GeToHa cliemyeT BHRIIONHATP KOHCTPYKTHBHBIE
Tpe6GoBanus, nanoxenHsie B CHuIT 2.03.01-84, a Tatoke
yKa3aHMsa mu. 5.2—5.63.

MHUHHMAJIbHRE PASMEPH CEYEHMA JJIEMEHTOB

5.2. MUHHMANbHBIE Pa3MEPBl CCYeHAS OeTOHHBIX H
kes1e306eTOHHBIX 3/IEMEHTOB, ONpEAe/AeMBIC H3 pacie-
Ta N0 AEHCTBYIOIMM YCHIHAM H COOTBETCTBYIOHIMM
FpyNnaM NpefeNbHpIX COCTOAHHMH, JOJDKHE! HA3HAYATHCA
C yueTOM 3KOHOMHMYECKHX TpeOoBammii, HeoGxommumMoc-
TH yHH}HKamMH onanyGounsix $opM H apMHPOBaHMH,
a TaKKe YCNOBHI NPRHATOH TEXHOJIOTHA H3IOTOBJICHASA
KOHCTPYKIMH.

Kpome TOro, paameps! ceueHHS MMEMEHTOB XKeJIe30-
GeTOHMBIX KOHCTPYKIAH MOJIDKHbI MPHHMMATbCA TaKH-
MH, 9To0nl cobmopamich TpeGoBaHUA NO PacNoONOXKe-
HHIO apMaTyphl B CcueHHN (TOJIEHB! 3AILMTHBIX CTI0EB
GeTOHa, PacCTOSMHMS MEXHAY CTepXHAMM H T. I.) H
aHKEPOBKM apMaTypHhl.

5.3 (5.2). MEEEMansHBe pasMeps! CeYeHHiE Orpa-
XAAomMX JIEMEHTOB KOHCTPYKIMIA YCTAHAB/TMBAIOTCA
TEINIOTEXHAUECKHM PacueToM.

TommeHa MOHONMTHEIX CBOJOB, KYNOJIOB, IDTHT
NOKPHITHH ¥ NEPEeKPHITHH U3 TAXKEIOro XapoCTORKOro
OeToHa NOIDKHA MpEREEMAThCH He MeHee 60 MM, IWMT
M3 JIETKOTO0 XapocToiKoro 6etoHa — He meHee 70 MM.
MunnmanpBas TonmmmEAa cOOPHBIX ITMT AOIDKHA OIpe-
HeJIATECA U3 YCIIOBHSA oGecniedeHMA TpeOyemoi ToImmu-
HB 33NATHOTO CIIOR GeTOHA H YXIOBWH PacnoNoXeHus
apMaTypHl IO TOMIHMHE WMTH (1. 5.4— 5.12).

Pazmepsr ceyenmit BECNEHTPEHHO CXATBIX GETOHHBIX
H XeNe300eTOHHEIX 37IeMEHTOB HpH BO3[EHCTBMH IIO-
BLIIEHHLIX K BLICOKHMX TeMIepaTryp MO/DKHBI IIpH-
HEMATHCS TaKWMH, TTo6bl X rBOKXocTs lo/i He mpe-
BHINANA NPEEIbHOA BEJIMIHHDI, YKa3aHHOH B Ta0n. 54.
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Tabnuna 54

Hpenemsuas ruGiocts lp /i
BHELEHTPEHHO CKATHIX JIEMEHTOB
JneMeHTHI IIDH TeMIepaType Gerona
B [eHTpe THOKECTH ceyeHns, ° C
50-100 | 300 | SO0 | 700 | 900
BeroHuble 85 60 | 50 { 45 | 35
XKene3zoberoHHbIe 125 90 | 55 - -

NMprMeyuatnda: 1. [Ing Kee300eTOHHLIX 37IeMEHTOB
¢ OOHOCTOPOHHHM apMHpOBaHMeM NpefeNLHEIe THOKoCTH
IPHHEMAIOTCA KaK [Uif GEeTOHHLIX 371EMEHTOB.

2. JIna npoMeXyTOUHBIX 3Ha9eHHH TeMIepaTyp DpeReNbHbie
THOKOCTH ONpefensAIoTCH UHTCPHONAIHAcH.

SANUTHBIA CIOHA BETOHA

5.4. 3aumTHeI# croft GeToHa [is pabouei apMaTyphI
nomkeH obecniemBaTh cOBMeCTHyI0 paboTy apMaTypht
¢ GeToHOM Ha BCeX cTaquax paGOTHI KOHCTPYKIHH,
a TaKXKe 3alMTY apMaTypbl OT BHEIHNX aTMOChEpPHEIX,
TEeMNEPATYPHHIX ¥ TOMY NMONOGHEIX BO3[eHCTBHIA.

5.5 (5.3). TonmumuHa 3aIMTHOTO CNIOSA JIOJDKHA CO-
CTaB/IATh, KaK MPaBHIIO, HE MeHee JHAMETpa CTEPXHA
WIH KaHaTa M He MeHee:

B KOHCTpYKIMAX H3 ofwnmoro GeroHa pja
npomomsHOR  paGoweit  apmarypum  (HeHanpsTa-
eMOl M HampsAraemoit, HarsruBaemMofi H2 ymo-
puI) DpH TeMIepaType apMaTypsl 1o 100 °C:

B IUMTaX H CTeHKaxX TOMIEHOH

po 100 MMBKMOY. . . . .. ... ... 10 mm

B IDIMTaX M CTeHKax TONIMHOM

Gonee 100 MM, a Taxxe B Gan-

Kax H peGpax BHICOTOf MeHee

250MM . .. L. e i e e 15 MM

B Oaikax ® peGpax BHICOTOM

250 MM H Gomee, 1 TakKe B KO-

JOHHAX & = @ ¢ v o o ot e e mmmmeus 20 MM
B ¢yHnaMeHTHEIX Gankax H B cOop-
HEIX GyHOAMEHTaX . . . . .. ...... 30 mm

UIA HHKHe# apMaTyphl MOHONMTHBIX (DYHIAMEHTOB
[pH HaTMYHA GeTOHHON NOATOTOBKH. . 35 MM
NIpH OTCYTCTBHM » » --70Mm

Ilpu Temneparype apmarypet no 100 °C ¢ nonepe-
MEHHBIM YBIaXHeHHeM GeToHa  cesmme 100 °C Ton-
IMHA 3aLHMTHOTO CNOA JIONXKHA GBITH yBeMYeHHOH Ha
5 MM u 6b1Th HEe MeHee 1,5 fEameTpa apMartyphl.

B KOHCTpYKIMAX U3 JapOCTOHKOro GeroHa TOJNIIH-
HY 3allMTHOro C/10s GeTOHA JyIs apMATyphI HE3ZBHCHMO
OT ee BuOa Heo6xXomuMo mnpepmycMaTpHBaTh Golnee
ykazauHoit B CHull 2.03.01-84. Ilpr temmepatype
apmarypsl, ~C:

8. 200 ,, ....... 10 »

Tps 370M MHHEMAIbH2A TOJIIMHA 3aLMTHOIO CIIOK
GeToHa IOMXHa GHITh IIpH TeMIepaType apMatypsl, °C:

po 100Bxmoy. . ...... 1,5d
cB. 100 go 300 Bxmou. . . 2,0d
300 ......0..... 2,5d
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5.6. B xoHcTpyxIHAX H3 obGbrmtoro GeToHa TomumHa
3aUMTHOrO cJIoA OeTOHa i MoHepevHOH, paclpenent-
TeNIbHOH H KOHCTPYKTHBHOH apMartypbl [IOJDKHa IpH-
HMMAaTbC He MeHee IMaMeTpa YKa3aHHOH apMartyphl
M He MeHee:

[pH TeMEepaType HarpeBa apMaTypsi ao 100 °C:

mprh<250MM ... .. 10 MM
» h>250 * ..... 15

IIpH TeMIlepaType HarpeBa apMarypsl cabmie 100 °C
H B KOHCTPYKIHAX M3 Xapocroikoro GetoHa — co-
IIaCHO YKa3aHWAM . 5.5.

5.7 (5.4). TonmumAa 3anMTHOrO CNIOst GETOHA Y KOH-
IOB OpeBAPHTEIbHO  HANPMKEHHBIX  3JIEMEHTOB
H3 00bIMHOrO H x(apocroﬁxoro 6eTOHOB Ha IIMHE 30HbL
nepena HANpsOKeHWH NpH TeMlilepaType apMaryphl
1o 100 °C oIDKHa COCTABNATH, HE MeHee:

pna crepxHeBofi apMaTypH xmaccoB A-IV u

A-1IB, a Taroke 14 apMaTypHBIX KaHarTosB . . . . 2d
u1a crepxHeBoff apMmaTypel KjaccoB A-V H
4 3d

TIpu Gonee BBICOKOH TeMIlepaType TONLMHY 3aILWT-
Horo ciiosi OeToma cmemyer yBeymuuBare Ha 0,5 mua-
MeTpa aHKepyeMOH apMaTyphl.

Kpome r10ro, TommmHa 3ammTHOro citos GeroHa
Ha YKa3aHHOM YUYacTKe MIMHBI JIeMEeHTa MOJDKHa GhITh
He MeHee 40 MM 1A CTepXHEBOH apMaTyphl Beex
KJIaccoB H He MeHee 20 MM — A apMaTypHBIX
KaHATOB.

5.8.1Ipr BO3pmeHCTBAM NOBBINICHHBIX TeMIEPATyp
B IeMEHTaX C HANpsAraeMoil MpOMOJIBHOH apMaTypoH,
HaTATHBaeMoO#l Ha GeTok M pacmonaraeMoll B KaHajmax,
paccrofiHe OT NOBEPXHOCTH 3IeMeHTa [0 HOBEpX-
HOCTH KaHalla NOJDKHO HMPHHMMAThCH He MeHee 40 MM
H He MeHee IMPHHLI KaHama; yKa3aHHOE paccTOSHHMe
7o OOKOBLIX rpaHeli IeMeHTa HOO/DKHO OBITH, KpoMe
TOro, He MeHee OJIOBHHBI BLICOTHI KaHana.

Hpu pacnionoxeHHn HapATaeMoi apMaTypsl B Ma3ax
WJIA CHApYXM CeYeHHA 3JIeMeHTa TOJNIMHA 3alMTHOro
cnosa GeroHa, 06GpasyeMOro HOCIEAYIOIHM TOPKpEeTH-
PpOBaHHEeM WIH HHBIM CIOCOOOM, AOJKHA NPHHHMATHCA
He Meree 20 Mm.

5.9. lina Bo3MoxmHOCTH cBOGOAHO#H yKiTanku B ¢op-
MY HENbHBIX apMaTypHbIX CTepxHeH, CeTOK WIM Kap-
KacoB, HOYIEX N0 Beell JIMHe MMM LIHpHHE HI(EIIHA,
KOHIIbI 3THX CTepiHedl IpH HX Temmepatype o 100 °C
JIOJDKHBI OTCTOATh OT IpaHH 3JIEeMEHTa HpH pasMmepe
H3pemA: 1o 9 M — Ha 10 MM, no 12 M — Ha 15 MM,
cBoie 12 M —Ha 20 mm. ITpu TeMmepaType apMaryphl
Boime 100 °C MEHMMATEHOE PACCTOSMHHME MENLY KOH-
HAMH apMATYpHl B FpaHAMH IeMEHTa ClledyeT YBeJH-
YMBaTh HA S MM.

5.10. B monbix '35ieMeHTaX KONbBIEBOro WK KOpoG-
4YaToro CeueHHA pacCTOAHHE OT CTepXHell IpOJOJIb-
HOH apMaTypH [0 BHYTpPeHHeH moBepXxHOCTH GeroHa
[OIDKHO YZIOBJICTBOPATH TpeGoBaHMAM NII. 5.5 H 5.6.

MHHHMAJIBHBIE PACCTOSTHHA
MEXY CTEPKHSAIMH APMATYPH

5.11. PaccTosBHA B CBETY MEX/AY CTEPXHAMH apMa-
Typsl (WIH 0GONIOYKAMH KAHANIOB) 1O BHICOTE M IIMPH-
He CeYeHHA NOJDKHEI 06ecreunBaTh COBMECTHYIO paGoTy
apMarypbl ¢ GeTOHOM H Ha3HAYATHCA C YIETOM YHOGCTBa



YKIaIKd H yWioTHeHAsn GeTOHHOH CMecH; A Tpen-
BapHTEJIBHO HANPOKEHHBIX KOHCTPYKIHM OJDKHLI
TalOKEe YIMTHIBATHCH CTelieHb MECTHOTO 06amsa GeroHa
M raGapHTBI HaTsDKHOTO ODOPYZIOBaHHA ([IOMKDATOB,
3KHMOB H T. IL.) . B anemenTax, R3roToRseMbIX ¢ OpH-
MeHeHWeM BHOpOIITaMHyIon{MX MAIIHH HTH NITHIKOBLIX
BAGpaTOopoB, ROIKHO GHITL OGecmeveHO cBODONEOE
NPOXOX(IeHHE MEXY apMATYDHLIMH CTEpPXHAMH 3Uie-
MEHTOB 3THX MAIlHH MNH HaKOHEUHHKOB BEHGparopos,
YIWIOTHAIOMKX GeTOHHYI0 CMEChH.

5.12. Paccronnasi B CBETYy MeEXAY OTACLHLIMH
CTep)KHAMH TIPORONIEHOM HEHaNpAracMOoH 60 HampsA-
raemoil apMatyphi, HATATEBAaEMOH Ha YTIODPHI, 3 TaXOKE
Mex(Ty NPOJONHHLIMH CTECPXHAMH COCEJHHX INIOCKHX
CBapHBIX KapKacoB JIOJDKHLI IPHHAMATLCE He MeHee
HauGoJbIIETO AHaMeTpa CTepXHei, a TaKKe:

€C/IH CTepXHH HpH OCTOHMPOBaHMH 3aHEMAKT
TOPH3OHTANEHOE MM HAKJOHROE NOJIOXKEHHe — He Me-
Hee: JPIA HDKHEH apMaTypsl — 25 MM H A BepXHei
apmaTtyphi — 30 MM; IIpH pacniolIOXeHAH HIDKHEH apMa-
Typnl Gojiee YeM B [iBa pHAA IO BHICOTE PacCTOSHME
MeXHY CTepXHAMH B TOPH3OHTAILHOM HAIPaRJICHAH
(KkpoMe crepxHel ABYX HIDKHMX DAJiOB) — He Me-
Hee 50 MM;

eClIH CTepXHHM @NpH OcTOMMpOBaHHHM 3aHEMAIOT
BEPTHKABHOE NOJNOXEHHE — He MeHee S50 MM;
NIpPH CHCTEMATHYECKOM KOHTpoJie (paxknaoHHpOBaHHS
3aMONHATENICH GeToHA 3T0 pacCTOAHHE MOXeT OuTh
YMeHbIICHO A0 35 MM, HO IpW 3TOM JOIDKHO GBITH
He MelHee MNOJYTOPAKpaTHOrO HamOONBINETO pa3Mepa
KPYIHOTO 3aNO/HATENA.

Ilpn CTeCHEHHBIX YCHOBHAX MONYCKaeTIcA pac-
NONIaraTh CTepXHW apMaTypm nomapHo (Ge3 3a3opa
MEXILY HEMH) .

B aneMeHTax c HampAraemoi apMaTypoil, HaTsArH-
BaemOil Ha GeToH (32 HCKINOYeHMEM HeOpepLIBHO
apMHpOBaHHKIX KOHCTPYKUMH), pacCTOfHHe B CBe-
TY MEXAYy KaHATaMH [jIA ApMaTyphl JOJDKHO ORITh,
KaK IpaBHIIO, HE MEHee NHAMeETpa KaHala H He MeHee
50 mm.

HpamMeuanue. PaccrosEme B CBETY MEXY CTEpPMHAME
IepHO[YECKOro Npod#Is NpPHEEMAETCH 0 HOMEHAILHOMY
mEamerpy 6e3 yuera BRICTYTOB H pebep.

AHKEPOBKA HEHAIPAT AEMO#A APMATYPH

5.13. CrepXHA HEPHOIMYECKOT0 upOGdHIIA, a TaKKe
ITIAIKHEe apMaTypHBIE CTIEPXHH, IpHMeHAeMElEe B CBap-

HBIX KapKacax H CeTKaX, BHIIOJNHAIOTCA 6e3 KpIoKoB.
PacTaHyTHE ITaikHe CTEPXHH BA3AHBIX KapKacoB H
BA33HBIX CETOK JO/DKHBI 33aKAHWHBATLCA KPIOKaMH,
TIaNKaMHK KA NeTAMH.

5.14 (5.7).llpononeHble CTEepXHHM PpACTAHYTOH M
CXaTol apMaTrypm [O/DKHBI ObiTh 3aBefeHBI 32 HOp-
MAGHOE K IpOJONBHOA OCH IeMEeHTa ceueHWe, B KO-
'IOWM OHA YYATHIBAXICH C DONMHHIM DPacCICTHBIM CO-
IIpOTHBJICHHEM, Ha JyIAHY He Mesee [,,,, onpenensemyio
no ¢opmyie

Ry,
1, =(w,,,, i +A7\,,,,)d, (306)
Kp e

HO He MeHee I, = A, d,

TAe 3HAYCHAA W, ,, ANy, H A, , 3 TAIOKE AOIMYCKaeMbIe
MEHHAMUTbHEE BEHWMHN [, olpepensorcs mno
1a6n. 55. Koaddumpenr ycnopmii paGoTnl apMaTypsi
Y5 OpHHEMAeTCH Bo TabiL. 35 B 3aBHCHEMOCTH OT TeMIle-
PaTyphi apMaTypH.

K Bemumse R; npomyckaercs BBefieBme Kko3hdu-
MHCHTOB ycloBHil paboTH Gerona, KpoMme 7y, -

Kospdumment yciopmii paGotn Gerona 7, mpHHH-
Maerca 00 Tabn. 16 B 3aBHCHMOCIH OT TeMIIepaTrypm
OeroBa Ha ypoBHE apMaTyphl, IipH 3TOM IJIafKWe ap-
MATYpHHE CTEDXHH JIOJDKHE OKAHTHBATHLCH KPIOKAMH
HIH HMeTh NPHBAapeHHYI0 DONEpewHYK apMarypy HO
IVIHHE 3aJeNKH.

Ecrm mo pacuetry BOONB aHKepyeMBIX CTepokKHel
o0pa3ynorcs TpeIMHHK OT pacTskenns GeToHa, TO cTep-
WHH [NOJDKHB GHITH 32/ie1alkl B CXaTyIo 300y GeToHa Ha
Ry ,,,, onpepensemymo no dopmyine (306) .

B ciiyuae xorpa anKepyemsle CTepAHH HOCTaBJICHDBI
C 3amacoM 0O IOmMANE CeYcHMA HpoTHB TpeGyemoi
PAcIeTOM IO IPOYHOCTH C NOJHBIM PaciCTHBIM COTIPO-
THRIIEHHEM, BHUHCIEHHYI0 00 dopmyne (306) mmaHy
anKepoBKH [, NONYCKaeTCA YMEHBIIaTh, YMHOXasA
e¢ Ha OTHOHICHHe HeoOXxOmaMOR Mo pactery H dakTH-
YeCKOH IDIOMAeH ceYeHHA apMAaTyphl.

IIpA HEBO3MOXHOCTH BHINONHEHWA YKA3aHHBIX BbI-
e TpeGoBaHHH NOJDKHE GhITH MPHHATHI MEpHI IO aH-
KepoBke HPONOJNLHLIX CTepXHeH yia oGecleueHust HX
paboThl ¢ HOJXHBIM PacueTHHIM CONPOTHBJIEHHEM B pac-
CMAaTpUBacMOM CeYeHHH (IOCTAHOBKA KOCBEHHOH apMma-
TYpH, OpHBapKa K KOHHAM CTepXHEH aHKepyIOHmmX
IDIACTHH HJIH 3aKJIafHBIX [eTaned, oTTH6 aHKepylompmx
crepxaeii) . Ilpn 3Tom Bermaumna /,, nomina Gurms He
menee 10d.

Ta6nuna 55
IapamerpH Ik olpeieNicHHs aHKESPOBKH HeHApSTacMol apMaTyphl
Ycnopus paSot BEpROJAYECKOro npodans TIagKolt
HeHanpATaeMo#t apMaTyphl
A l Ian » v Am l Ign - MM
He MeHee He MeHee
1. 3apenxa pacrsEyToft apmatypu B| 0,70 11 20 250 1,20 11 20 250
pacTaryToM Gerone
2. 3apenka oxaroi W pactsmyTot|{ 0,50 8 12 200 0,80 8 15 200
apMaTypH B cxaTom Gerode
3. Cruxu apMaTypH BEAXJIECTKY:
B pacTaRyTOM GeToHe 0,90 11 20 250 1,55 11 20 250
B cxarom GeToHe 0,65 8 15 200 1,00 8 15 200
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Ilpn yBnaxaeHnu GeTOHa M IIpH TeMIIEpaType apMa-
Typh1 cBbitte 200 °C Benmumny 1, n» OTIpEnenseMyio Mo
dopmyne (306), cnemyer yBenmumsath Ha 20 % K
KXOOMY PacTAHYTOMY NpOIONIBHOMY CTEpPXHIO HeoO-
XOAMMO MpeAyCMAaTpHBaTh HNPHBApKYy HE MeHee ABYX
HONMepeuHbIX CTepXKHEH .

5.15. ina o6ecneveHHs aHKePOBKH BCEX NPOIONH-
HBIX CTEpXKHEH apMaTyphl, 3aBOJIHMBIX 32 IPaHs ONOPHI,
Ha KpaiHMX CBOOOOHBIX ONMOpax M3ruGaeMbIX 3seMeH-
TOB JAO/DKHBI BBINOJIHATBCA ClieAyomme TpeGoBaHMA:

e coGmonarrca ycnosus I. 3.57, gyMHa 3amycka
PaCTAHYTBIX CTepXHeH 32 BHYTpEeHHIOI0 rpaHb cBoGoj-
HO#i ONIOPbI AONKHA COCTABNATH He MeHee 5d;

e ycropua I. 3.57 He coONIOpAlOTCH, JJTHHA 3a-
IMycKa cTepXHeil 32 BHYTPEHHIOI0 TIpaHb CBOGORHOH
ONOopHI JOMKHA 6b1Th He Meree 10d .

Jiymna 30HB1 aHKEpOBKH I, Ha KpaiiHed cBoGomHO#
onope, Ha KOTOPOiH CHYDKAlOTCS pacueTHhie COMPOTHB-
JICHAS apMaTypbl, ONpENEAEICA COITIACHO YKa3aHHAM
n. 5.14 1 no3. 2 rab. 55.

fIpn HamwumM KOCBEHHOH apMaTyphl JUIMHA 30HBI
aHKEPOBKH CHHDXKAeTCA IyTeM JeleHva Kosgdmupenta
Wy Ha Bemmmmy 1 + 124, u ymeHsmieRus Ko3gdu-

o
nuenta A\, Ha BelnmnHy 10 —b
Ry e
3pmecs vy, — ko3 dument ycnosuil paborbi GeToHa,
NpHHHMaeMbidi O Tabn. 16 B 3aBHCH-
MOCTH OT Temmeparypsl OeToHa Ha
YPOBHE apMarTyphl;

u, — o6beMHbIi K03 HIEHT apMHPOBatis,
onpefieNiAeMbIi: NpH CBapHBIX CETKAX —
mo d¢opmyne (207); mnpm oruGaroumx
XOMYTax —

= 30
b= (307)

rme A, —IUomanb ceYeHus oruGaromiero xomyra,
PacHONIOXKEHHOTO y TIpaHeHd 3yIeMeHTa;
B J0GOM Cilyyae 3HAUCHHE [, IpPHHHM-
maetcsa He Gonee 0,06.

Hanpsxenne cxams Gerona Ha onope 0, onpenens-
eTcA [cJieHHEM ONIOPHOM peaKIWH Ha IUIOIaAb OMHpa-
HUA 3NIeMEHTa H NpuHMMaetcs He Gonee 0,5R vy ;-

KocBenHoe apMupoBanMe pacipeqensieTcd N0 IvHe
30HBI aHKEpPOBKH OT TOpHA 3JNIeMeHTa N0 GurrdKaMiiei
K onope HOpMansHOH TpenmHsl. JlnuHa 3amycka crep-
JKHEH 33 BHYTDEHHIO IpaHb ONOPbl YMEHBLIAETCSA
Opotus TpeSyemoii, e Besauna [, < 10d, 1 npamy-
MaeIcs paBHO# l,,, Ho He MeRee 5d. B sToM cryuae,
a TaKKke OpH OpUBapKe KOHUOB CTepXHEH K HafexHO
32aHKEPEHHBIM CTATHHBIM 3aKJIAHbIM [ETAIAM CHUKe-
HM€ pacYeTHOTO CONMPOTHBIIEHHA NPOXONbHOH apMaTyphi
Ha ONOPHOM Y49acTKe He IPOM3BOJHTCA.

NPOAONIEHOE APMHUPOBAHHUE JJIEMEHTOB

5.16. Imomanp ceueHMA NPONONBPHOH apMaTypsl B
Keye300eTOHHBIX 3/IeMEHTaX H3 OGLIHOTO H JKApOCTOi-
Koro GeroHa (B DmpOHEHTaX OT IDIOIANH cedeHms Ge-
TOH2) AOJKHA NPHHMMATHCA He MeHee YKAa3aHHO B
Tabu. 56.
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Tabnunoa 56
MuHBAMaNLHEAN 10~
Ak cedeHus npo-
HONBHOA apMaTypH B
Ycanopas paGoTa aneMenTa XeNne306eTORNRIX 37
MEHTAX B3 OOLIUHOrO
T xapocrolixoro Gero-
HoB (% miomamn
ceqenns Gerona)
1. Apmarypa S B H3THGaeMEIX, a Tax- 0,05
Xe BO BHENEHTPEHHO
3MEMEHTAX TPH PACTIONCMEHMH IPO-
RONLHOH CHII 33 MpefieiaMH paGo-
yell BHCOTH CeYcHHS
2. Apmatypa S ® S’ BO BHeneHTpeHH 0,05
PACTAHYTHIX yIEMEHTAX [IpH Pacho-
NIOXCHEM TPOACIEHOH cama Mexay|
apmatypoit Sn §’
3. Apmarypa § u S’ BO BHEICHTpCHE!
CKATLIX UIEMEHTAX OPH*
Lfi<17 0,05
17</i<35 0,10
35<1,/i<83 0,20
L/i>83 0,25

Npamevanne. MEEAMALHEAS INIOIA/L cedeHUs apMa-
TYphl, NpHBelcHNaN B Tabn 56, OTHOCHTCH K IDIOMaM cede-
HHA GeroHa, panHOi NPOE3IBEJICHA MIRPHAN NPAMOYTONLHOTO
ceqeHns MaGo MEpHHELI pebpa TaBpoBOro (IBYTaBPOBOTO) Ce-
YeHHA HA pabouym BHICOTY CedenHs A, .

B anemesrax c mpopionkHoll apmatypofi, pacmonoxesHOM
PaBHOMEPHO MO KORTYPY CelCHHSN, 2 TalOKe B NEHTPAILHO pac-
TEHYTHIX JICMEATaX YKA32HHAA BEJIAYMHA MHHWMAJLHOIO ap-
MHPOBaHHS OTHOCHTCS K NONHOR miomay cevenns Gerona.

B anemenTax c mpofO/LHOH apMatypol, pacmojio-
JEHHOH PaBHOMEPHO IO KOHTYpDY CEUeHHs, a TaKXke B
HEeHTPANbHO PaCTHAHYTHIX 3eMeHTaX MEHEMANbHaA WWI0-
maab ceYeHHs BCeH IPONONBHOE apMaryphl JIOJDKHA
NpYHAMATECA BABOe OGoNbiie BeJIMUMH, YKA3aHHBIX
B Tabu. 56.

MunMMaNLHEL DPONEHT CONEPXAHMA apMaTyphl S H
S’ BO BHENCHIDEHHO CXKATHIX 2VIEMEHTAX, HeCymas
CHOCOGHOCTh KOTOpHIX TIPH PacYeTHOM SKCHEHTPHCH-
TeTe MCHONMB3yerca MeHee 4eM Ha S50 %, He3aBHCHMO
or rubKocTH IMemeHTOB IpHAUMAcETCA paBHbM 0,05.

TpeGoBamusa TaGn. 56 He pacHPOCTPAHAIOTCA Ha apMH-
pOBaHHe, ONfpefieiAeMOe PacieToOM VIEMEHTA [YIA CTa-
[¥H TPaHCHOPTHPOBAHHA M BO3BE/ICHHS; B 3TOM CIydae
ITIOMafb CeUeHHA apMaTyphl ONpeJieNIfieTCa TONbKO
PacueToM MO HPOIHOCTH.

Ecy pacueToM YCT2HOBJIEHO, Y10 HeCymmas cnocoG-
HOCTb JIEMEHTa HCUePILIBACTCA OJHOBPEMEHHO ¢ 00pa-
30palileM TpemuH B GeToHEe pacTAHYTOH 30HBI, TO
MOJDKHEI YYHTHBaThca TpeOoBamma m. 1.20 s cnabo-
3pMHPOBAHHKIX 3JIEMEHTOB.

TpeGopamua BacTOsINEro NyHKTa He YUMTHIBAIOTCH
UPH HA3HAYeHHH IDIOIMAH CeYeHHA apMaTyphi, ycTa-
HABJIMBaeMOM N0 KOHTYpY IVIMT HJIH DiaHejed H3 pacye-
Ta Ha H3THG B MIOCKOCTH IWIMTH (NAHEH) .

5.17 (5.8). namerp mpoponbHOl paGoveii apmarty-
psl He NOIDKEH NpPECBHINIAYS NPH TeMUepatype apMa-
TYpH, °C:



JipaMeTp NpOROJNBHEIX CTEPKHEH BHENEHTPEHHO CXa-
THIX IEMEHTOB MOHOJNHMTHLIX KOHCTPYKIME NOJDKeH
GbITh He MeHee 12 MM.

5.18. B nuHeHHKIX BHENEHTPCHHO CXATHIX NIEMeH-
TaX PacCTOSHAA MEXXY OCAME CTepaHeil IPOJIONBLHOM
apMaTyphl [OJDKHH NPHAMMATLCH B HAllpaBRJcHHH, Nep-
OeHMKYNAPHOM IUIOCKOCTH H3rHGa, — He Goree
400 MM, 2 B HanpaBjieHHH, NAPa/UIENEHOM INIOCKOCTH
w3ru6a,— He Gornee 500 MM.

5.19. Bo BHENEHTPEHHO CXATHIX WIEMEHTaX, HeECY-
mas CIocoGHOCTh KOTOPHIX IpH 3afiaHHOM JKCIeHTpH-
CHTETe HpONONbLHOH CHIIN HCIONB3YEeTCH MeEHee YeM
Ha 50 %, a Taioxe B 3nmemMeHTax ¢ rE6kocrsio Io/i <17
(sanpumep, NOAKOJNOHHHKH), IZie O Paciery Ciaras
apmarypa He TpeGyeTcs, a KOIIHIECTBO pacTAHYTOH ap-
MaTyphl He npepsunaer 0,3 %, nonmyckaercs He YCTaHaB-
JIEBaTh IPOJIOJIHYIO H NONEPEUHyl apMarypy, Tpebye-
MYI0 COIJIacHO yKa3aHHaM mm. 5.18, 5.22 m 5.23, no
rpanaM, MApaUICIbHNIM IIOCKOCTE B3raba. Hpu stom
apMApOBaHHE HO IPaHAM, NEPIEHIHKYIAPHRIM IIIOC-
KOCTH H3rH0a, HpOH3BOJHTCH CBAPHBIMH KapKacaMH H
CeTKaMH C TONIMHOR 3aIETHOrO CIoA GeroHa He MeHee
50 MM H He MeHee ABYX [JHAMETPOB IpPOJIONLHOH ap-
MaTypHL.

5.20. B Ganxax mmprHO# Gonee 150 MM wcHO OpO-
OONBHBIX paGoTMx cTepXcHeH, 3aBOIMMBIX 32 I'PaHb OLO-
PBI, HOJDKHO ObiTh He MeHee mByX. B peGpax cGopHBIX
naHeyiell, HACTHJIOB, YAaCTOPEGPHCIRIX NEPEKpPHITHH H
T.I. IMpHHOH 150 MM ¥ MeHee NOMYCKAeTCA AOBEACHAE
70 Onophl OHOro MpOROJILHOIO paGouero crepxHA.

B mmrax paccrosHMe Mexqly CTEpXHAMH, 3aBOJH-
MbIMH 33 TIpaHh ONOpPHI, He [OJDKHO NpEeBHINATh
400 MM, npHYeM IDIOmANDb CeYeHHA 3ITHX CTEpXKHEH HA
1 M IEpHHL ITATH AOJDKHA COCTABIIATL He MeHee 1/3
IIOMAH CeYeHHA CTEpXKHEH B IpoJieTe, ONpeleeHHOH
pacueToM IO HaHGONBIIEMY H3rnGalolneMy MOMEHTY.

Ilpp apmHpOBaHMH Hepa3pe3HbIX IUIMT CBApHBIMHA
PYJIOHHBIMH CeTKAaMH JNONycKaercs BONH3H DpOMexy-
TOUHBIX OHOp BCe HIDKHHE CTEPKHH IEpPeBOJMTH B Bepx-
HIOIO 30HY.

Paccrosmua mexpy ocaMeE paGoumx crepxHell B
CpemHeH 9acTH IpoJieTa IUITMTHI B HAJK ONOpHOH (BBep-
Xy) nomxHn GpiTe He Gomee 200 MM IpE TOJIMEEE
mwmTe o 150 MM B He Gonee 1,52 mpw ToNmmEe
wraTh Gonee 150 MM, rae 4 — TOJNIIARA IDIATHL.

5.21. B usrrGaeMeIx IeMeHTaxX OPH BHICOTE CCUCHAA
Goree 700 MM y GOKOBBIX rpaHei JOIDKHBI CTABHTLCH
KOHCTPYKTHBHbIE HPORONBLHEIC CTEPXHHA C PacCCTOAHHKA-
MH Mexay HHMH 00 Beicote He Oonee 400 MM B mio-
magpo ceueHun He meHee 0,1 % mromann cedenns Gero-
Ha ¢ pasMepaMH, PaBHLIME: IO BHICOTE AeMeHTa — pac-
CTOAHHIO MEXJly 3THMH CTCpXHAMH H IO IIHpHHE e~
MeHTa — NOJIOBHHE IMHPHHEI peGpa eMenTa, Ho He 6o-
nee 200 MM.

TIONEPEYHOE APMHPOBAHHE 3 JIEMEHTOB

§.22.Y Bcex NOBepXHOCTEH XKene300eTOHHBIX 3Jie-
MEHTOB, BOIA3H KOTOPHIX CTABHICH HPOMObHAA apMa-

TYpa, OO/DKHA NPEeMyCMAaTPHBATHCA TAlOKe NONepedRas
apMatypa, OXBaTHIBAIOIIAA KpaiHEe MPOAOJIbHEIE CTep-
xma. Ilpn 3TOM paccrofHMs Mexay NONepeTHbIMH
CTePXHAMH Y KaXI0fi DOBEPXHOCTH IEMEHTa JOJDKHBI
66Ts He Gonee 600 MM 1 He Goee yABOCHHO#H IIMPHHbI
TPaHH IeMeHTa. JlmameTp mnonepeuHo# apMaTrypel B
3aBHCHMOCTR OT €e¢ TeMIlepaTyphl He JNOJDKEH NpEBbI-
IIaTh JHAMETPOB, YKa3aHHbIX B mn. 5.17 u 5.24.

Honepeuryo apmarypy HONmycKaercsi He CTaBHTb Y
rpaHeii TOHKAX peGep H3rMGaeMbixX 37IeMEHTOB (IMpH-
HOH 150 MM K MmeHee) , IO IMpPHHE KOTOPBIX PacHona-
raercs JIMITb OIMH IPOMOJBHBII CTepXKeHb WIIH CBapHOH
Kapkac.

Bo BHeNEHTPEHHO CXATHIX JIMHEHHBIX MEMEHTaX, a
TaKoKe B CXKAaTOH 30He H3rHGaeMbIX 371€MEHTOB HpPH Ha-
JIAMMH YUMTHIBaeMOHR B pacyeTe CXKaTOH MPOMONLHOMH ap-
MAaTyphl XOMYTHI JIOJDKHB! CTABHTLCA HA PACCTOSHMAX:
npe Ry, <400 MIla — He Gomee 500 MM u OpH BsA3a-
HBIX KapKacax He Gonee 15d, a npu cBapHbIX — He Go-
nee 20d; npu R;. > 450 MHla — xe Gonee 400 MM 1
OpH BA3aHBIX Kapkacax He Gomee 12d, a mpu cBap-
HbIX — He Gonee 15d (d — HammeHBUM OUaMeTp CXa-
THIX NpONOJBHBIX cTepxHed, mm). IIpu 3ToM KoOH-
CTPYKIHMA NONepeYHOR apMaryphl JOIDKHA oGecmewu-
BaTh 3aKpelUIeHHe CXKaTHIX cTepxHell oT HX GoxoBoro
BHUTYGHB2HKA B JII06OM HaIpaBsIeHHH.

Paccrogmua mexnay XoMyTamu BHeNEHTpPEHHO Cxa-
ThIX 3JIEMEHTOB B MECTaX CTbIKOBaHMA pabGoueit apma-
TYPHI BHaXneCTKy 6e3 CBapKH IOJDKHBI COCTaBJIATH He
Gonee 10d.

Ecimu Haceimen®e 3neMeHTa TpeGyemo# mO paciery
okatoit mpojonbHO# apmatypoii S cocTamnseT Gonee
1,5%, a TaKxe ecnu BCe cedeHHe 3/IEMEHTa CKATO M
obmee Hachimenue apmarypoii S u S’ cesmne 3 %,
PacCTOAHME MEXOY XOMYTaMH HOJDKHO GmiTh He Gonee
10d u He Gonee 300 Mm.

Ilpu nposepke colnioneHus TpeGoBaHmMili HAcTOA-
miero MyHKTa MPOHONBHbBIE CKAThIE CTEPXKHHA, He YUHTHI-
BaeMble pacieToM, He IO/KHBI NMPHHHMATHCA BO BHH-
MaHHMe, CJIH [HaMEeTp 3THX CTep)KHel He HpeBBIaeT
12 MM H DONOBHHBI TOJIIMHEI 3AIMMTHOTO ClI0A GeTOHA.

5.23. KoHCTpyKIHA BA3aHBIX XOMYTOB BO BHeIeH-
TPEHHO CXAaTbIX 3fIeMEHTaX IOOJDKHA ObIThb TaKoOBa,
4yroGhl NpOJOJIBHBIE CTEPXHH (IO KpaiiHeil Mepe Yepes
OfMH) pachoNaraylich B MecTax Iepern6a XOMYTOB,
a 3TH neperuGpl — Ha paccrosHmu He Gonee 400 MM mo
INHpHHe rpakyu eMeHTa. [lpy nnmipune rpanu He Gonee
400 MM ¥ unciie NPOAOJIBHBIX CTepXHEH Y 3TOH rpaHu
He GoJyiee weTbipex OONYCKAaeTCA OXBAT BCEX HMPOHOJIb-
HBIX CTepXHEN OHUM XOMYTOM.

IlpH apMHpOBaHMM BHELEHTPEHHO CXKAaThIX JIEMeEH-
TOB INIOCKHMHM CBapHBIMH KapKacaMy [Ba KpaiHUX
Kapkaca (pacronoxeHHbie Y NpOTHBOIIONOXHBIX Ipa-
He#) MOIDKHBI GBITH COEJMHEHBI OPYT ¢ APYroM Ui
06pa3oBaHus HMPOCTPaHCTBEHHOro Kapkaca. Jina aroro
y rpaneii 3JIeMeHTa, HOPMAILHBIX K INIOCKOCTH KapKa-
COB, HOJDKHBI CTABHTHCA HOINEpeYHble CTEpHHH, NpHBa-
pHBaeMble KOHTAKTHOH CBapKoii K YITIOBBIM NPOJOIIE-
HBIM CTepXHAM KapKacoB, WIH WIDUTLKH, CBA3BIBAIO-
e 3TH CTEpPXXHH Ha TeX Xe PacCTOAHMAX, YTO H HO-
TiepeuHble CTEPIKHH INTOCKHX KapKacoB.

Ecrm kpaliline I0I0CKHe KapKachl HMEIOT IIPOMEeXy-
TOUHBIE NMpPOJOJIbHBIE CTEPXHM, TO OHM HE pexe 4eM
uepe3 OOMH H He pexe 9em ueped 400 MM 1o IMpHHe
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TpaHH 3JIeMEHT2 JIONKHB! CBH3BIBATLCA C ITPOZOJTB-
HBIMH CTEpXHAMH IUNMIIBKAMH, PACHONIOXCHHBIMH Y
ApPOTHBOMNOJNIOXHOK rpaHu. llmanbk® Aomyckaercs He
CTaBUTH IIPH LIHPHHE NAHHOHK rpaHH ieMeHTa He Gonee
500 MM, ecliM YHCIIO IPOMONBHBIX CTEpPXHER Yy 3TOH
rpaHH He NPEBHINIACT YeThipex.

5.24. lnamerp XOMYTOB B BA3aHHIX KapKacax BHe-
LHEHTPEHHO CKaTbiX JHMHEHHBIX IVEMEHTOB JOJDKEH
npuHuMarhca He MmeHee 0,25d B He meHee 5 MM, rae
d — HauGoNbIIMI TAaMeTp MPOAOJIEHBIX CTEPXXHEH.

JluameTp XOMyTOB B BA3aHRIX KapKacax H3rubae-
MBIX 3JIEMEHTOB [IOJDKEH MPHAMMATLCA He MEHee:

CooTHOlIleHAe [HAMETPOB NOHEPEYHBIX H IPOHAOIH-
HBIX CTEpXXHEeH B CBapHBIX KapKacaX H B CBapHBIX CeT-
Kax YCTaHaBJIMBAaeTC H3 YCIOBHH CBapK#d IO COOT-
BETCTBYIOLIHM HOPMAaTHBHBIM [JOKYMEHTaM.

5.25. B GanowHbIX KOHCTPYKIHAX BHICOTOH Gonee
150 MM, 2 Takxe B MHOrOHMYyCTOTHHIX IMTax (WIH
aHAJIOrHYHBIX 9acTOpeGpHCTHIX  KOHCTPYKIHAX)
BbicOTOH Gonee 300 MM JI0)DKHA YCTaHABIIMBATHCA NO-
TiepeYHas apMaTypa B COOTBEICTBHH C YKa3aHMAMH
m. 5.26.

B cImiomHbIX IDIMTax HE3aBHCHMO OT BBICOTHI, B
MHOFONYCTOTHRIX IDIMTAaX (WM aHAIOTHYHBIX YacTO-
peOpHCTBIX KOHCTPYKUMAX) BbicOTOH MeHee 300 mMm
H B GaTOMHBIX KOHCTPYKIHAX BHICOTOH MeHee 150 MM
nomyckaercs NoNepedHylo apMaTypy He YCTaHABIIRBATh.
IIpn 3TOM HOIDKHEI GbITh OGecnedeHn! TpeGOBaHMA pac-
YeTa COorNIacHO yKa3aHmaMm 1. 3.57.

5.26.Tlonepeunas apmarTypa YCTaHABJHBaeTcd Ha
TIPHONOPHBIX YYaCTKaX, PABHEIX IPH PAaBHOMEPHO pac-
npeqerNieHHOl Harpy3xe 1/4 mporiera, a IpH cocpeioTo-
YeHHBIX HArpy3KaX — paccTOAHHIO OT OIOpH JO OiH-
Kaiflero rpysa, Ho He MeHee 1/4 mpoJiera ¢ marom npH
BBICOTE CEUeHHS:

h<450MM . .. .. ne Gonee 4/2 u He Gonee 150 MM
h >450 L A ” ” h/3 ” »” ” sm 2

Ha ocranbHol YacTH HpoJieTa HpH BRICOTe CedeHHSA
h > 300 MM nonepetHas apMaTypa YCTaHABIIMB2ETCA C
1arom He Gonee 3/4h 1 He Gonee 500 Mm.

JIina xonoHH, a TaKOKe /NIA PeGPHCTHIX IUIHT Ha
cpepHe# 4acTR mpoJieTa IPH BRIIOJHEHHW TpeGoBaHHi
1. 3.57 npuBefieHHbIC BhIIIE YKA3aHASA HE YIHTHIBAIOTCSA.

5.27.Honepeunas apmarypa IpefyCMaTpHBaeTcA
[UIS1 BOCOPHATHA NONEPEYHBIX CHI B [OJDKH2 HMETh Ha-
IeXHYI0 aHKepOBKY N0 KOBIaM IyTeM IPHBAapK¥ HIH
OXBaTa IPOROJILHOH apMaTyphl, 0GECIeIHBAIOILYI0 PaB-
HOIIPOYHOCTh COe[[HHEHHH H XOMYTOB.

5.28. Ilpu HanwIMH OTOrHYTOH apMaTyphl Hadyalo OT-
ru6a B pacTAHYTOi 30He IOMXHO OTCTOATh OT HOPMAJTb-
HOTO CeueHMA, B KOTOPOM OTrHGaemsil cTepxeHb MC-
ToNb3yeTcs o pacyery, He MeHee yeM Ha 0,5h,, a Ko-
Hen, orrH6a AOIDKeH GLITH pacHioNoXeH He GIEDKE TOro
HOPMANBHOTO CeYeHMsA, B KOTOpoM OTrHG He TpeGyer-
cA 1O pacuery.

KoHus! oTTHGOB [O/DKHB! HMETh HpAMBIE YYaCTKH,
obecneunBaromme HeOOXOMMYI0 aHKEPOBKY, COITIaCHO
yKa3aHuaM 0. 5.14.
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5.29. Ilonepeynoe apMHpOBaHHE KOPOTKHX KOHCO-
Jieil KOJIOHH BBINOJIHACTCSI FOPH3OHTAILHBIMH MJTH Ha-
KJIOHHBIMA TIOA, yriom 45 ° xomyramum (uept. 30).
Illar xomMyTOB poOmKeH Gbrre He Gojiee h [4 u He Gonee
150 MM, rae B — BBICOTa KOHCOJIH.
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Yepr. 30. Cxema apMEpOBaHHS KOPOTKHX KORCONEH
@ — HAXJIOHHEIMH XOMYTaMH; 6 — OTOTHYTHIMH CTEPXHAMH
H TOPAIOHTANEHEIMA XOMyTaMH

CBAPHMIE COEMHHEHMA APMATYPH
H 3AKJIATHBIX QETAJIEA

5.30. ApMaTypa H3 ropa9eKaraHoil CTAIH INAJKOro
H NEpHOIMYECKOro HpOGHIA, TEPMHYECKH YINpOUHeH-
Hoil cramu Ka1accoB AT-IIIC u AT-IVC u 0GbikHOBeHHO#
apMaTypHO#l HPOBONOKH, 3 TaKoke 3aKIIafHble AETATH
HOJDKHEI, KaK IPaBHIIO, H3TOTOBRIIATHCA C IPUMEHEHHEM
Im1s COCMHEHHUS CTepKHeH MeXqTy co6oH i ¢ MIOCKHMHA
3JIEMEATaMH NIPOKaTa CBapPKH CIIEAYIOLMX BHOOB: KOH-
TAKTHOH TOUEMHOH M CTHIKOBOH, aBTOMATHUECKOH H
MOJNyaBTOMATHYECKOH NYTOBOMH, a TakKXe B yKa3aHHBIX
HIDKE CIyJasX pY4YHOH AyToBO#t cBapkM. CThIKOBEIE
COeMAHEHNUs YNPOYHEHHOH BHITSDKKOH apMaTyphl KJlac-
ca A-IllB normxHe1 cBapHBATLCA 10 €€ YIIPOYHEHMA.

CapHBIe COe[MHEHHMA CICPXHEBOH TEPMMUECKH
ynpouHeHHO# apmaryphl KiaccoB At1-V u Ar-VI, Bbico-
KONpPOYHOH apMaTypHOH NPOBOJIOKM M apMaTypHBIX
KAHATOB He [OIYCKAIOTCS.



5.31. Tums cBapHBIX COCIHHEHHH H CIIOCOGbI CBapKH
apMaTtyphl M 3aKNafHbIX AeTaleil JOJDKHbI Ha3HAYaThCH
C YUETOM YCIIOBHi SKCIDTyaTalMy H CBapMBaEMOCTH CTa-
JM, TEeXHHKO-DKOHOMHMUYECKHX NOKa3aTened M TeXHO-
NOrHYECKHX BO3MOXHOCTEH INpEANpHATHA-H3TOTOBUTE-
JIA B COOTBETCTBHH C YKa3aHHWJAMH roOCY/IapCTBEHHBIX
CTaH[APTOB H HOPMATHBHBIX JIOKYMEHTOB Ha CBapHYI0
apMatypy M 3aiJiapHble JEeTaTH JKeJIe306eTOHHBIX KOH-
CTpYKIMit (CM. CIIpaBOuHbIe IIpHIL. 5 1 6).

5.32. B 33BOACKMX YCIIOBHAX WpH H3rOTOBJICHHH
CBapHBIX aPMaTypHBIX CETOK, KapKacoB H COeHMHe-
HMH O JIMHE OTACJIbHBIX CTCp)XXHEH CIICAYeT NpHMe-
HATH MPEHMYIIECTBEHHO KOHTAKTHYIO TOUCUHYIO M CThI-
KOBYI0 CBapKy, a NpH H3TOTOBJIEHMH 3alJIafiHBIX He-
Taned — aBTOMAaTHYECKYI0 CBapKy nop ¢mocoMm mig
TaBPOBBIX H KOHTAKTHYIO penbedHylo cBapKy mjifd Hax-
JIECTOUHBIX COEMHCHMIA.

5.33.1Ipn MoHTaXKe apMaTypHBIX H3[eHi M cOop-
HBIX XKeJie306GeTOHHBIX KOHCTPYKIWH B IEPBYI0 oUepenb
[OJDKHBI NPUMEHATHCA TI0JIyaBTOMAaTHYeCKHe CIocoBbl
cBapku, oGecneunBalonye BO3MOXHOCTh KOHTPOMA Ka-
9ecTBa COEMHEHHH.

5.34.Ilpu orcyTcTBMM HeOGXOIMMOTO €BapOYHOro
0GopynoBaHus [HONYCKaeTcA BBUIOJMHATE B 3aBOACKHX
M MOHTRXHBIX YCIOBHAX KpecTooOpa3sHbie, CTBIKOBBIE,
HaxyleCcTOuWHble M TABpOBbie COCOMHEHWA apMaTypHl M
3aKJIaHbIX HeTaleif, NpUMeHAA MpHBeAcHHble B CHpa-
BOYHBIX MPWI. 5 ¥ 6 H B HOPMATHBHBIX KOKYMEHTaX Ha
CBApOYHYI0 apMaTypy H 3alJIafHbie HETAHM cHocoGbl
nyroBofi, B ToM WMcle B pyuHo# cBapku. He momycka-
ercs NpUMEHATh YTOBYI0 CBapKy NMpHXBaTaMM B Kpec-
TOOOpa3HbIX COeMHEHMAX CTepxHed paboueit apmarty-
pb! xiacca A-IIl mapxn 35T°C.

ITpumenss pyuHyio DYTOBYI0O GBapKY IpM BBHINOJIHe-
HHH CBAapHBIX COe[JUHEHHMil, PaCCUMTHIBAEMBIX NO IpOY-
HOCTH, B C€TKaX M KapKacax CleAyeT YCTaHaBJIABaTh
JOOTHHTEJIbHble KOHCTPY KTHBHBIE 3/IEMEHThI B MECTaX
COC[IMHEHHS CTepXHEH NPONONBHOH H IONmEepeuHoi
apMatypsl (IPOKITaAKY, KOCBIHKH, KPIOYKH M T.1L.) .

CTBIKH HEHANPATAEMOM APMATYPbl BHAXJIECTKY
(BE3 CBAPKH)

5.35.Cteiku  HeHamnpsraemMoH paGouelt apmartypbl
BHaXJIECTKY IpHMEHAIOTCA NPH CTHIKOBAaHHH KaK CBap-
HBIX, TAK H BA3aHbIX KAPKaCOB U CETOK.

Crbixu cTepxHedt paboveil apMaTyphbl BHaXJIECTKY He
PEKOMEHYETCS PAacloyiararb B PacTAHYTOH 30He M3rH-
OaeMbIX M BHELEHTPEHHO DAacIAHYTBIX JIEMEHTOB B
MecTax MONHOTO MHCIONIb30BaHMsA apmarypsl. Takue
CTHIKH He [OMYCKAIOTCA B JIMHEHHBIX INIEMEHTaX, ceve-
HUE KOTOpPHIX TONHOCTBI0 PacIAHyTO (Hampumep, B
3aTDKKAX apoK), a TaKXe BO BCeX CIIy9Yanx IpUMeHe-
HUsA CTepXKHEBOH apMaTyps! KitaccoB A-IV u Bruue.

5.36 (5.10).Ctoixu pacTAHYTOH MJIM CxaToi pa-
Goueil apMaTyphl, a TaK)Xe CBApHBIX CETOK M KapKacos
B paGoueM HampaBJIeHHH JOQJDKHbI MMETh JUTHHY Hepe-
mycka (HaxjecTku) ! He MeHee BeMUMHDI [, , onperie-
naemoii o gopmyne (306) u Tabu. 55.

HuameTp cThIKyeMBIX CTepXKHEH B 3aBHCHMOCTH OT
TeMIepaTypbl apMaTyphl ClIeNyeT NPHHKMATh COITIACHO
TpeGoBaHuaM m. 5.14 u 5.17. JlnameTp CTBIKYEMBbIX
CTepKHeil U3 apMaTyphl IePHOSHUECKOTO Npoduna He

[OJKEH TIPEBHINATh 28 MM, a M3 IJIagKoi apMaTypbl —
20 MmMm.

CTpixn BHaWIeCTKy 6e3 CBapkM He [ONMYCKalOTCH
NpH IHIKJIHYECKOM HarpeBe M NpH NMOCTOAHHOM Harpe-
Be pacTAHYTO apmaTyphl Boume 100 °C.

§.37.CTeIkH CBapHBIX CETOK M KapKacoB, a TaKe
PacTAMYTBIX CTepkHeH BSA3aHBIX KapKacOB H CETOK
BHaXJIecTKy 6e3 cBapKW MOIDKHBI, KaK HpaBwio, pac-
nonararbcs Bpa3Gexky. Ilpu 3ToM mWiomans ceueHUs
paGounx crepxHeii, CTRIKYEeMbIX B OMHOM MeCTe WIM Ha
PacCTOAHHM MeHee JUIMHBI Nepenycka /, JoJIXHa coCTaB-
nATh He Gonee 50 % obmiek IWIOLIAMH CEYEHHMA pacTA-
HYTOH apMarypbl NIpH CTEPXKHAX TePHOMHUECKOrO Mpo-
duna u He 6oiee 25 % — NpH IMAAKHUX CTEPXKHAX.

CTbIKOBaHHE OT/IENBHBIX CTEpPXKHEeH, CBapHBIX CETOK
H KapkacoB Ge3 pa36exxKu oIy cKaerc NpH KOHCTPYK-
TMBHOM apmupoBauuu (Ge3 pacyeTa), a TakKe Ha Tex
ydacrkax, Ifie apMaTypa Hcrosb3yeTcs He Gonee yeM Ha
50 %.

5.38. CThIKM CBapHBIX CeTOK B HampaBieHuMH pa6o-
yeit apMaTyphl U3 ITIaiKko#l TOpAYEKATaHOH CTany Kiac-
ca A-l momiaibl BHIONHATHCA TAKHM 06pa3oMm, uTo6hl B
K2XKAOH M3 CTHIKYeMbIX B PacTAHYTOH 30He CETOK Ha
IUTHHE HaXJIECTKH Pacriofarajaoch He MeHee ABYX Nome-
PEUHBIX CTepXHEH, NPpUBapeHHbIX KO BCEM HPOJOIbHbIM
cTepxHAM cetok (uepT. 31). Takue ke THNBI CTHIKOB
TIPHMEHAIOTCH ¥ I CTHIKOBAHHSA BHAXJIECTKY CBAapHBIX
KapKacoB C OJHOCTOPOHHHM PacNoiokeHHeM paGounx
CTepXxHeil H3 BceX BUIOB apMaTyphi.
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Yepr. 31. CTBIKH CBapHBIX CEeTOK BHAXJIECTKY {Ge3 cBapkH)
B HaNmpaB/icHHK paGodeit apmatypsl, BBINONHEHHOW H3 riaag-
XHX CTepXKHef

@ — DpH NOHNEPEYHBIX CTCPXKHAX, PACTIONOXKEHHHIX B OIHON
IDIOCKOCTH; 6y 6 — TO %e, B Pa3HbIX IUTOCKOCTAX

CTBIKH CBApHBIX CETOK B HampaBJeHHH paGoueif ap-
marypsl u3 KiiaccoB A-II u A-III BemonualoTca 6e3 no-
TepeuHbIX CTepXKHedl B Npedesax CTbiKa B OJHOW MM
o6eux CTHIKYeMBIX ceTKax (uepT. 32).

5.39. CTbiku CcBapHBIX CETOK B HepaGoueM Halpas-
JIeHMM BBIIONHANTICA BHAXJIECTKY € IepelycKoM
(cmran Mexay KpaiHUMH pabouMMHM CTEpXHAMH
cetkn) (uepr.33,au6):

IpH AMaMerpe pacTpeAeUTeNnbHOA (nonepeyHoi)
apMaTyphl 10 4 MM BKITI0Y. — Ha 50 MM;
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Yepr. 32. CTolkH CBapHHIX ceTOoK BHaxjecTKy (Ge3 cpapxh)
B HanpasneHHH paGoveii apMaTyphl, BHINONHEHHOI H3 cTepamel
neproandecKoro mpoduns
a — 6e3 momepeuHbiX CTepXKHell B HpelesiaX CTHIKA B OHOM
M3 CTBIKYEMBIX CeTOK; & — TO Xe, B 06eMX CTBIKYeMBIX CeTKaX

a) 50 - 100 MM d
. T d,
0) 50 - 100 M
£ ] d,
—— T+t nd =
f) 100mm; >15ds

p e ds 9 <
"I—'_'_I_I'U_'_"_T_f"IHZ'

Yepr. 33. CTHIKH CBapHBIX CETOK B HANPABJICHHM PacRApEAeTH-
TeNbROH apMaTyphl
@ — CTBIK BHAXJIECTKY C pacmojioxeHuHeM paGowix crepiaiefi-
B OOHOH INIOCKOCTH; 6 — TO e, B PajdHBIX IUIOCKOCTAX;
6 — CTBHIK BOPHTHIK C HAJIOXKEHHEM NOMOHMTENIBHOA CTBIKOBO#H
CETKH

NpH AxaMeTpe pacnpenenuTelbHOH apmarypbl Gonee
4 MM — Ha 100 MM.

Ilpn muametpe paGouedt apmarypst 16 mm u Gonee
CBapHbI€ CETKHU B Hepaﬁoqu HanpaBneHMHN OONYyCKa-
€ICA YKJIaJibiBaTh BIIPUTBIK APYr K ApYry, NepeKpbl-
Basg CTbIK CHEHHMAIBHBIMH CTBIKOBBIMH CETKaMH,
YKJIafpIBaeMbIMI C NEpENyCKOM B KaKAYI0 CTOPOHY
He MeHee 15 IMaMeTpoB paclipeReJIMTENBHOR apMaTypbl
¥ He MeHee 100 MM (uepT. 33, 8).

CBapHble ceTku B Hepabouem HampaBiicHHMH [OIyC-
KaeTCcsd yKIafpiBaTh BNPHTRIK Ge3 HaxiecTku H 6e3
JOMOJIHMTENIPHLIX CTBIKOBBIX CETOK B CIIEAYWIIHX
crydasnx:

IpH yKJIagKe CBapHBIX NMOJIOCOBHIX CETOK B [BYX
B33a{MHO NepHeHIMKYIAPHBIX HAPABJICHAAX;

NIpH HAIWYMM B MECTaX CTHIKOB JONOJIHHUTENLHOIO
KOHCTPYKTHBHOTO apMHpDOBaHMs B  HallpaBJICHHH
pacnpeneNTeNIbHOA apMaTyphl.

CTHIKH SJIEMEHTOB CEOPHBLIX KOHCTPYKIHH

5.40. Ilpu cTBIKOBAaHHMH XKeJIe306eTOHHBIX 3/IEMEHTOB
cGOpHBIX KOHCTPYKIME YCHWIHA OT OJHOIO 3/IEMEeHTa K
OpyroMy MNepefaloTcs Yepe3 CThIKyemylo pabodyio ap-
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MarTypy, CTajbHble 3aKJIafHble AETanH, 3anoJIHAeMbIe
OeToHOM 1BBI, GeTOHHbIE LUMIOHKH WIH (IA CXaThIX
3IeMEHTOB) HENOCPeCTBEHHO Yepe3 GeTOHHbIE MOBEpX-
HOCTH CTBIKYEMBIX T€MEHTOB.

5.41. Xectxue croikn cGOpHBIX KOHCTPYKIMil HON-
JKHBI, KaK APaBWIO, 3aMOHOJIMUMBATLCA MyTeM 3alONHe-
HMA IIBOB MeXHY MeMeHTamu GeroHom. Ecnu npu H3-
TOTOBJIEHMH IEMEHTOB of0ecreunBaercA IDIOTHaA
NOATOHKa MOBEPXHOCTEH ApYT K Apyry (HampHMmep,
OyTeM HCIOJIB30BaHHA TOPLAa OFHOrO M3 CTHIKYEMbIX
IEMEHTOB B KavecTBe onaryGku TOpLa APYToro), To
oNmycKaeTci HpH Iepefaue 4Yepe3 CTHIK TOJNBKO
CKMMAIOHIEro YCHITHA BHINOIHEeHHe CTHIKOB HacyXo.

5.42. CtoixH 3JIEeMEHTOB, BOCHpHHHMAIOLME
PaCTATHBAIOIHE YCHIHSA, NOJDKHBI BbINONHATHCA:

CBapKOM CTAJIBHbIX 3aKJIAOHBbIX deTallei;

CBapKO# BBITYCKOB apMaTyphl;

HpollyCKOM depe3 KaHaIbl WIH Nasbl CTHIKYeMbIX
AEMEHTOB CTepikHeH apMaTypbl, KaHaTOB WIH GONTOB
¢ TOCHIeAyIomMM HATsDKeHHeM MX M 3afolIHeHMeM Ia-
30B H KaHAJIOB IEMEHTHBIM PacTBOPOM HIIH MeJTKOo3ep-
HHCTHIM GeTOHOM.

Ilpy NpoeXTMPOBAHHH CTHIKOB IEMEHTOB COOPHBIX
KOHCTPpYKIMI [JOJDKHBI MpEyCMATpHBAaTbCA  TaKHe
COEIMHEHUA 3aKIIafHBIX MAeTajiedl, NpH KOTOPLIX He
npoucxopwino Ob1 pasrubaHMa HX vacTeil, a TaKKe
BbIKOJIOB 6eTOHA.

5.43. 3aknagHele METAM MOMKHBI GBITh 3aaHKEpEHbI
B GeToHEe ¢ MOMOMIBI0 aHKEPHBIX CTepXKHEH WM IpH-
BapeHb! K pabodeit apmarype 1eMEHTOB.

3axnagHbie fETANM ¢ aHKepaMM OOJIKHBI, KaK IIpa-
BWJIO, COCTOATh M3 OTAENBHbIX MIACTHH (YTONKOB MIIH
¢acoHHol CTaMM) C NpMBapeHHBIMH K HHM BTaBp HIH
BHAXJIECTKY aHKEpHbIMM CTep)XHAMM, HpEeHMYILecT-
BEHHO M3 apmatypbl knaccoB A-II mmu A-IL. HOnuxa
aHKepHBIX CTepXKHEH 3aIUTafHbIX AeTanei IpH ReHCTBHH
HA HMX pacTATHBAOUWMX CHJ AOXHAa OBITh He MeHee
BENUMHBL l,,, ONpeNeNiAeMOH COITIACHO YKa3aHWUAM
I. 5.14. YxasaHHas [UIMHA aHKEPHBIX CTEpXHEH MOXeT
GbITh yMeHbIlICHa TIPH YCIIOBHH NPUMBAapKH Ha KOHIAX
CTepXHed aHKEPHBIX IUIaCTHH WM  YCTpOHCTBa
BBICDKEHHBIX FOPAYMM CIIOCOGOM AHKEPHBIX rOJOBOK
ApamerpoM He meHee 2d — WIS apMaTyphl KJIaccoB
A1 n Al u He menee 3d — mis apmartyper Knacca
A-lIL. B 3mix cyvasix [UTHHa aHKepPHOTO CTepXKHA Ollpe-
DeNfAeTcs pacieToM Ha BBIKAIBIBaHHE M CMsATHe GeToHa
H TpHHUMaetcAa He meHee 10d (d —~ rmamerp ankepa,
mm). Ilpn 3TOM KOHeI aHKepa HOMKEH PAcIONAraThes
B 30He GeTOHa C TeMIlepaTypoii, He IpeBbILIAIoNLeil Mpe-
AENBHO AONYCTHMYIO TEMIlEpaTypy HpHMEHEHHA apMa-
TYPbl, YKa3aHHY10 B Ta0s1. 24.

EcnH aHKepa, MCIBITHIBAIOUME PacT/DKEHHE, pacho-
JIaraleTCA HOPMAIBHO K OCH J/IeMeHTa, H BJIONb aHKe-
PoB MOTYT 06Gpa3oBarTscA TPELMHbI OT OCHOBHEIX YCH-
U, OeHCTBYIOIMX Ha 3€MEHT, KOHIBI aHKEpOB
OOIDKHbI GBiTh YCWIEHBI TIPHBapeHHbIMH ITACTHHAMH
HUTH BBIC)KCHHBIMH TOJIOBKaMH.

liramMnoBaHHBle 3aKJiapHbie AETaNH JOIDKHBI CO-
CTOATh M3 HOJIOCOBBIX AaHKEPOB, HMEIONMX YCHJICHMS
(HanpuMep, B BUAE cepHIeCKHX BBICTYTIOB) , H y4acT-
KOB, BBHITIONHAIONMX (PYHKIMIO IUIACTHH (AHAIOTHYHO
cBapHbIM fietayiaM) . lTamuoBaHHbIe 3aKUTafHbIe NeTa-
JM ClIenyeT, KaK NMpaBHiIo, MpoeKIHPOBaTh U3 I0N0CO-
BOHM CTANIH TONMMMHOA 4—8 MM TakuM 06pa3om, YToOsI



OTXONbI TPH PacKpoe MOJNIOCHI GbUTH MHHMMATBHBIMH.
Jetams HeoGXOOMMO pacCUMTBIBATL MO INPOYHOCTM
HOJIOCOBBIX aHKepOB M WwiacTHH. IIpouHOCTS aHKepOBKH
JieTalny NpoBepsAeTCa U3 paciera 6eToHa Ha pacKajbiBa-
HHUe, BHIKAJIbIBaHHE K CMATHE.

TonnmpHa IUIACTHH 3aKJIafiHbIX AeTanel oHmpenesaer-
¢ B COOTBCTCTBHM C yKa3aHMAMM H. 3.68 m TpeGoBa-
HMSAMH CBapKH. B 3aBHCHMOCTH OT TeXHONOrMH CBapku
OTHOIIEHWE TOMILMHEI IDTACTHHBI K HAMETDPY aHKepHO-
IO CTepXHA NPHHMMAETCA B COOTBETCTBHMM C TpeGoBa-
HMAMM CHPaBOYHOrO IpHIL. 5.

5.44 ((5.11).Ctoixu  3neMeHTOB COOpHBIX KOH-
CTpYKIMil M3 >KApOCTOHKOro 6eTOH2 MOJDKHE! BHITION-
HATHCA COITIACHO yKa3aHwsaM mm. 5.40—5.43. CpapHble
COeMHEHHMA apMaTyphi HeO6XOMHMO BHITIONHATL C COO-
JIoficHHeM NOCIIeIOBATEJILHOCTH IPHBAPKH CTepHeH K
HakfagxaMm. CHauama fOKHB] IPHBAPHBATLCA CTEPXHH
C OMHOM CTOpOHBI, 2 NOCHE OCTHIBAHHA HAKIIANIKH — C
ApYTO#.

CThIKH MEXAY CTCHOBBIMM HaHEJISAMH U3 JKapoCToi-
Koro Oerona ciefmyeT mpenNycMATpHBaTh Ha pacTBOpE
¢ ycraHoBKO#H GeroHHOro Opyca pasMepoM 5X5 cm
(aepr. 34, a). B crhIKax HaHese#, NMepeKpHIBAIOLMX
pabouee NpocTpaHCTBO TEIUIOBOIrO arperara, GeToHHEIi
Gpyc IOIKeH YCTaHABIMBATLCA HAa PacTBOpe C MeHee Ha-
rperoii cropoHbl peGep (uepr. 34, 6). IpocrpancrBo
Mexqay pebpaMu CTBIKYEMBIX HOMBECHBIX maHeneii ¢

KOHCOJIBHEIMH BBICTYIIAMH IDIHTBI CJleQyeT 3aloJIHATD
TEIION30JIANAOHEFIM MaTepHarioM (YepT. 34, 8).

CrBIXH MeXIy HaHEJIAMHU U3 JIErKOT0 5KapoCTOHKOro
GeToHa ciefyeT 3aNOJIHATH PaCTBOPOM NPOYHOCTBIO HA
cKatie, MeHbIe NPOYHOCTH GeToHa (QYTepoOBKH.
Mapxa pacTBopa npuHEMaeTcs He Hiwke M15. Ilponons-
Hbl¢ TOpIeBhle NMOBEPXHOCTH MNaHejieH MOMXHbI HMETh
nas3pl WM CKOCHI, YACPXMBAIOIHE pacTBOp OT Brloafa-
masa (uepT. 34, 2, 0, e, x) . TomumHa MBa CTBIKAa MEXITY
COOpHBIMH 3JIEMEHTaMH TEIDIOBBIX arperaTtoB MOJDKHA
IpHHMMaTbcA He MeHee 20 MMm.

5.45 (5.12). Coemnenue apMaTypsl B CGOpHBIX 1e-
MeEHTaX H3 XapocTOHKOro GeToHa JONmycKaeTcs BHINOI-
HATH Yepe3 OKaAMIMIOMME YTOJNKH, CTHIKOBblE Ha-
KIIafKA WM MyTeM CTHIKOBAHMSA apMAaTypPbl BHAXJIECTKY
(ept. 35).

B crhikax naHeneii, HepepalolMX YCHWIHMA OT apma-
TYPpbl 4€pe€3 KOCHHKY Ha CTHIKOBYI0 HaKNagKy C 3KC-
ICHTPHCHUTETOM, 00nA3aTeNnbHO BOJOKHBI TNipeaycma-
TPHBATbCA AHKEPhl M3 APMATYPHI NIEPHOTHYECKOTO Ipo-
¢una. JUmHa aHKepHBIX CTep)KHell, NpUBapeHHbIX K
INIacTMHe BTaBp MMM BHAXJIECTKY, AOJDKHA OhiTh He
meHee I;,, onpeacnAeMoR mOo ykasamusM n. 5.14.
Ecymm Heo6xommMyIo pacueTHy10 IIHHY aHKepOB TPYIHO
BRIIEPXKAaTh M3-32 TeMIEpaTypbl, NpeBbILIAIOIEH Npe-
HeNnbHO HOHYCTHMYIO TeMHEpaTypy NpHMeHeHHs apma-
TYphl, YCTaHaBIMBaeMO# No pacuery (cMm. Tabn. 24), To
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Yepr. 34. Croixy 3neMeRTOB cOOpPHBIX KOHCTPYKIWIA H3 XapocToiKoro Gerona
2 — CTHIK peGpHCTHIX maHeneli B CTeHaX; & — TO Xe, B MOKPLITHSX; 6 — TO XK€, C KOHCONLHLIMY BHICTYNAMH; 2 — CTEIK ABYXC/IORHEIX
navenelf; 0 — CTRIK maHenell ¢ OKalMIISIONMM apMAaTYPHBIM KapKaCoM; € — CTBIK NaHeleH# C OKaMILTIONMM KapKACOM H3 TDKEJIONo
apOCTOHKOTO 6eToHa; X — CTRIK naHeje# M3 JIETKOIo XkapocTolikoro GeToHa; ] — TsDKenbift XapocTolikmit GeToH; 2 — apMaTypHLIH
Kapxac; 3 — nerxu#t sxapocroitkuit Getou ¢ D1100 m menee; 4 — Gpycok ceveHHeM 50X50 MM H3 TADKeJIOr0 XapocTofikoro GeToHa;
5 — crepxeH: gMaMerpoM 6 MM; 6 — apocToikHit pacTBOp; 7 — YTONOK JXeCTKOCTH NaHem; & — jkapocTofikmit nerxuit GeroH
¢ D1200 u Gonee; 9 — anukep; 10 — TemwroM3onAnuoHHA Hpocnolika TonmmHoA 10-20 mm; 11 — merawmaveckutt muct; /2 — CTH-
KoBas HakJIaaKa
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Yept. 35. CoenMHEHHA ApMATYPhl B CTHIKAX 31EMEHTOB COOPHBIX KOHCTPYKIMIl H3 XapocToiikoro GeroHa

a — HaxeCTOWHOEe CoelMHeHHe ¢ METAUIHYECKON HakjaKolff H3 NHCTOBONM CTamu; 6 — CThIKOBoe coemuHemMe mo I'OCT 19292-75;
8 — cTeikoBoe coennHenHe no F'OCT 14098-68; 2 — HaxnecTouHoe coenUHEEHE

Yepr. 36. [eranmn CTHIK2 apMaTypHI 9eTHIpEX NMaHeNeH M3 XKapOCTOHKOTO Kene3o06eToHa
1 — apmarypa; 2 — KOCHIHKA; 3 — CTHIKOBaf Haknanka; 4 — CBapka; 5 — aHKep apMaTyphl; 6 — aHkep KOCHHKY; 7 — aHKepyomask
IDTaCTHHKA

NONyCKaeTcd yMEHbUIATh MJIHHY aHKepOB ¢ obs3aTens-
HOH NpMBapKo#l K MX KOHIAM AOTOJIHHTEJIBHBIX IUIac-
HH (ueprt. 36).

OTAEJIbHBIE KOHCTPYKTHBHBIE TPEEOBAHHUA

5.46. OcanoyHnie WMBBI OOJDKHBI, KakK HPpaBWIO,
NpeflyCMaTPUBATECA B CIyYassX BO3BENECHHA 3JaHHA
(coopyxeHHA) Ha HEONHODOAHBIX FPYHTaX OCHOBa-
HUA (MPOCAfOUHLIX H [P.), B MECTaX pe3KOoro H3meHe-
HHUA Harpy30K 4 T. I

OcapiouHble LIBBI, 3 TAKXKE TeMIIEPATypHO-yCajoy-
Hple IIBBHI B CIDIOLIHbIX OETOHHBIX M KeJle300eTOHHBIX
KOHCTPYKLMAX HOJDKHBI BBINOJHATLCA CKBO3HBIMH,

96

pa3pe3as KOHCIPYKIMIO [0 NoORollBbl ¢yHOaMeHTa.
TemmnepaTypHO-ycafiouHble LBBI B Skene306eTOHHbIX
KapKacaX OCYHIECTBNAIOTCA NOCPEACTBOM  IBOHHBIX
KOJIOHH C JOBeJICHHEM IIBa 10 BepXa pyHAaMeHTa.

Paccrosinmsa Mexpny TeMHepaTypHO-yCagOUYHbIMH
mBaMH B GeTOHHBIX (yHIAMEHTaX H CTeHKax NOaBa-
NIOB IOMyCKaeTcss HPHHUMATb B COOTBETCTBHH C paccTof-
HHAMH MEXAY NIBaMM, NPHHATHIMHM [UIA BBILLIENEXKa-
IMX KOHCTPYKIMM.

5.47 (5.13). lllupusa TEMIIepaTy pPHO-yCafOYHOTO
mBa b B 3aBHCHMOCTH QT PacCTOSHUS MEXZY LIBaMM
I nomxna onpepeNnsaTscs mo popmye

b=e¢,l. (308)



OTHOCHTENIbHOE YIJIHHEHHE OCH JIEMEHTA €, CTIeyeT
BbIMHCHIAT B 33aBHCHMOCTH OT BHAZ KOHCTPYKIHH H
XapaKTepa Harpepa 1o TpeGoBanusam mu. 1.39—-1.43.

liupuHy TeMIepaTypHO-yCAIOYHOTO 11IB3, BEITHCIIEH-
Hylo no dopmyne (308), ciemyer yBenHuMBaTL Ha
30%, ecnu 1IOB 3aNoNHAETCA acGecTOBEPMMKYIMTO-
BbIM PacTBOPOM, KaOJNMHOBOH BaTOH MM IIHYpPOBBIM
acbectToM, CMOYCHHbBIM B [JIMHAHOM pacIBOpe
(uepr. 37, a).

TemneparypHo-ycafiouHbie WBbI B GeTOHHBIX H XKejie-
306€TOHHBIX KOHCTPYKUMAX (JleAyeT MpHHHMATH IIHpH-
Hoil He meHee 20 mm. Korpa pasiienne B paGovyem npo-
CTpaHCTBE TEIIOBOTO arperara He paBHO aTMocgepHo-
MY, TeMNEpaTypHO-yCaiouHbli INOB [OJDKEH HMeTh
yluMpeHHe Ui ycTaHOBKH OetomHoro Opyca. Bpyc
JOJDKEH YCTaHaBJIHBAaTheH Hacyxo Ge3 pactBopa. Mexay
GpycoM M MeHee HarpeToH NOBEPXHOCTHIO LIOB ClIeXyeT
3aNOJHATH JeTKo NedopMHpYeMBIM TEIUIOH3ONAMOH-
HbIM Matepaanom (uepr. 37,6).

B meuax, rge TpeGyercA repMeTHYHOCTb paGouero
OpOCTPaHCTBa, C HAPYXKHOHM MOBEPXHOCTH B TeMHepa-
TYPHO-YCafiOYHOM IIIBe JOJDKEH NIpeRyCMAaTpHBATHCA
KommeHcatop (uepr. 37,8).

q 9

f

Yepr. 37. TemneparypHbie WIBbI B KOHCTPYKIMAX M3 #apo-
crofixcoro GertoHa

a ~ HIOB, 3aNONHEHHLIA UINYpPOBHMIM acGecTom; 6 — To Xe,

¢ 6eTOHHEIM 6PYCKOM; 8 — TO XK€, C METAUTHYECKHM KOMIIeR-

catopoM; / — mHypoBhll acGecT, CMOYEHHLIt B INMHAHOM

pacrBope; 2 — GeromHnit Gpycox; 3 — kommeHcatop; 4 —
CTaNnbHO#A CTepXeHb UaMeTpoM 6 MM

5.48 (5.14). Ina opraHA30BaHHOIO pa3BHUTHA yca-
JOuYHbIX TpeuwH B GeTOHe CO CTOpOHM pabouero mpo-
CTPaHCTBa TEIUIOBOTO arperara AOJDKHEBI NpelyCMAaTpH-
BaThCA ycapoudpie LuBbl. IUBBI nmipuHOH 2—3 MM H
my6uHo#, paBHo# 1/10 BBICOTBI CeueHMA, HO He
meHee 20 MM, ciedyer pacronararb yepes 60—90 cm
B [OBYX B3aMMHO NepNEHIMKYJIAPHBIX HAIpaBIICHHAX
(uepr. 38,6).

5.49. B GeroHHBIX KOHCTPYKIMAX HOJDKHO mpemny-
CMaTpHBaTbCA KOHCTPYKTHBHOE apMHPOBaHHe:

B MeECTax pe3KOro H3MeHeHHS pPa3sMepoB CedeHHS
3NeMEHTOB;

B MeCTax M3MeHeHHMsA BBICOTHI CTeH (Ha yYacTKe He
MeHee 1 M)

B OETOHHBIX CTeHax MO, M Haj| HPOeMaMH KaXIOTO
JTaxa;

B KOHCTPYKIMAX, NOJBEpPraiomMxcA BO3AEHCTBUIO
IMHAMHIECKON Harpy3KH;

y MeHee HaNpAXKeHHOH IpaHM BHENEHTPEHHO CXKaThiX
3JIeMEHTOB, €CTH HanGonbliee HampsXKeHHEe B CEYCHHH,
olipeneyiAeMOe KaK i YIPYroro Tejia, NpeBbILIaeT
0,8 Rp7p,» 8 HanMeHsILIee cocTaBnAer MeHee 1 MITa wm

OKa3p[BAETCA PACTATUBAIOIUMM; IpU 3TOM KO3ddH-
IMEHT apMHpPOBAHUA [ TIpHHUMaeTcA He MeHee 0,025 %.

TpeboBaHKA HacTOALIEro NMyHKTa He paclpoCTpaHA-
I0TCA Ha 31eMeHThl COOpHbIX KOHCTPYKIMIA, IpoBepse-
Mble B CTa¥H TPaHCIIOPTHPOBAHUA H MOHTaXa; B TOM
ciryyae HeoOXOBHMMOe apMHpOBaHKe ONpeneNndAeTcs pac-
4eTOM IO TIPOYHOCTH.

Ecnu pacyeroM yCTaHOBJIEHO, YTO NpPOYHOCTH 3JIe-
MEHTa HCUepnbIBaeTCA OOHOBpPeMeHHO ¢ 06pa3soBa-
HMeM TpenmH B OeToHe pacTAHYTOiH 30HBI, TO CilefyeT
ywTHBaTh TpeboBamus n. 1.20 msa cnaGoapmupoBaH-
HBIX 3emeHTOB (Oe3 yweTta paGoTeli pacTaHyTOro Ge-
ToHa) . ECliM cormacHo pacuery ¢ yueTOM CONpOTHBIIE-
HHA pacTAHYTOH 30HbI GeTOHa apMaTypa He Tpebyerca u
ONBITOM JI0Ka3aHa BO3MOXHOCTb TPAHCNOPTHPOBAHHUS H
MOHTaXa TAKHX 3JIeMeHTOB Ge3 apMaTyphl, KOHCTPYK-
THBHasA apMaTypa He NpeyCMaTpHBaeTCA.

9
2 7ZARTZZ 5
2
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Yeprt. 38. LIBbI CO CTOPOHL!I HarpeBaeMoit NOBEPXHOCTH B KOH-
CTPYKIMAX H3 kapocrofikoro GeroHa
a — KOMIMEHCauHoHHEIe; 6 — ycafouHble; / — KOMIEHCAlHOH-
HbI WIOB LIMpHHON 2—5 MM; 2 — yCamOWHHI#t 1I0B IyGuHOM
0,1 i » uMpHHOl 2—3 MM

5.50. CooTBEeTCTBHE DACIIONIOXKEHUA apMaTyphl ee
NPOEKTHOMY IOJNIOXKEHHI0 [OJDKHO 0OecneduMBaThCsA
cHenMaltbHbIMHI MEpPONPUATHAMH (ycraHoBKOH
101aCTMACCOBBIX (pHKCAaTOpOB, IIAHG M3 MenKO3EpHHC-
TOro GeTOHa M T. I.).

5.51. OtBepcTHs 3HAUMTENBHBIX ‘Pa3MEPOB B XKEJIE30-
6eTOHHBIX INIMTAX, NaHENAX U T. Il JOJIXHBI OKAHMIATE-
cA ONMONIHMTENNPHON apMaTypoi ceueHUeM He MeHee ce-
ueHust paBoucit apmaTypsi (TOro e HaNpsKEHHs),
KOTOpas TpeGyeTcs NO pacyeTy INTNTHI KaK CIIOLIHOM.

5.52.1lpy TNpOEKTHPOBAHHH 3NIEMEHTOB COOpPHBIX
NMepeKpbITHH [OJKHO NpeNyCcMaTPHBAThCA YCTPOHCTBO
HIBOB MEXAy HMMH, 3aNOjIHAeMbIXx GetoHoM. lllnpuna
LIBOB HOJ/DKHA Ha3HAuaThCA M3 YCJIOBHA obecmeyeHMs
KaYeCTBEHHOTO 3alONIHEHUA MX M JO/DKHA COCTaBIIATH
He MeHee 20 MM [UISl 37IEMEHTOB BHICOTON CeYeHHA HO
250 MM 1 He MeHee 30 MM — [UIS 3l€MEHTOB Gomnblle
BBICOTBI.
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5.53 (5.15). Yowmua oT HepaBHOMEPHOTO HarpeBa
6eTOHa IO BRICOTE CEYeHMA ITeMeHTa [OITyCKaerTcd
YMEHBIIATE.

YCTPOHACTBOM KOMIIEHCAIMOHHBIX LBOB B Gonee Ha-
rperoit cxaToit 3oHe Gerona (uept. 38,4). Kommenca-
ITUOHHBIE NIBBI IIIMPHHOK 2—5 MM cITefyeT pacnonarars
gepes 60—90 cm Ha ryGuny He Gonee 0,5 BHICOTHI Ce-
9eHHs 3NeMEHTa B HAIPaBJieHHH, NepNEeHAHKYISPHUM
OeACTBHIO CXHMMAKILHX YCWIMH OT BO3ICHCTBHA TeM-
NepaTyphI;

NOBBILLEHHEM TeMIIEpaTyphl PacIAHYTOH apMaTyphl,
PacHONIOXKEHHOH y MeHee Harperoil rpanu GeToHa, mo-
CPeCTBOM YBENWYEHHA TONMUMHBI 3aIMTHOTO CJIOA
6eTOHa KM YCTPOHCTBOM HapY KHOMH TCIUIOH3ONAIMH.

5.54 (5.16). B xene306eTOHHBIX KOHCTPYKIMAX H3
’KapOCTOHKOro GeTOHa LI BOCHPHATHA PACTATHBAIO-
HMX YCHIMHA, KaK HMpaBHIIO, ClIeAyeT YCTaHABJIHBATh ap-

" MAaTypy Y MeHee Harperoii rpaHH ceueHHus IeMeHTA.

Ecmi B KOHCTPYKUMAX OT HATPY3KM PacTATHBAloIMe
YCWIHS BO3HHKAIOT CO CTOPOHBI DoJiee Harperoii rpaHu
CeYeHNs 3NIeMeHTa, TO apMaTypa MOXeT BOCIPHHHMATh
PacTArHBAlOIMe YCWIMA IpH TeMIiepaType, He IpeBEHI-
walomell MpeAeNEHO MOMYCTHMYI0 TeMNUEpPaTypy NpH-
MEHEHMs 2pMAaTyphl, YCTaHaBJIMBaeMO# 10 pacuery (CM.
Ta611. 24).

Jins cHIDKeHWsI TeMIIEpaTypbl apMaTypsl HOMYCKaeT-
CA YBEJIHYMBATb TONIIMHY 3alMTHOTrO cyioA GeToHa y
Goriee Harpetoit rpaHM CeUeHMS 3JJeMeHTa A0 6 nma-
METpPOB IIPOHONLHONA apMaTypbl MM NpeRyCMaTpHBaTh
TEIUTOU30JIAIHIO U3 JIET'KOT'O )KapOCTOHKOro 6eToHa.

Ha rpamume 6eTOHOB pasHbIX BHEOB Ciedyer
YCTaHaBJIMBaTh KOHCTPYKIMBHYI0 apMaTypy M3 ’Xapo-
CTOMKOH cTayu muwamerpom He Gonee 4 MM, KOTOpas
HOJKHA GBITh NpHBapeHa K XoMyTam (Yepr. 39).

TemmepaTypa HarpeBa KOHCTPYKTHBHOH apMatyphl
He POMXHA MpeBHIIIATh NpefeIbHO JONMYCTHMYIO TeMIle-
paTypy TNpHMeHEHHs KOHCTPYKTMBHOH apmarypel,
YKa3aHHylo B Tabn. 24.

5.55(5.17) .Hecyumie M HeHecyle KOHCTPYKUHMH
TEIUIOBBIX arperaToB ClemyeT BbITOJIHATh K3 COOPHBIX
OIOHOCIIONHBIX WJIM MHOTOCHOHHBIX 3nmemeHTOB. C6op-
Hbl¢ OrpaXjalouMe KOHCTPYKIMH, KaK NpaBWIO, Ipe-
OyCMarpHBalTCA H3 OJIOKOB, IUIMT M MaHENeH.

B meyxcnolMEIX NaHensxX, NPOEKIHPYEMBIX M3 pa3-
HBIX BHJOB XapocTOHKOro GeToHa, TeITIOH3OJISLMOH-
HbIH JIETKHA XapOoCTOHKUH GeToH MOXeT NpeLycMaTpH-
BaTBCA KaK CO CTOPOHB paGodero NpocTpaHCTBa, Tak
M C HapY)XHOH CTOPOUKI TEIUIOBOTO arperara.

Insa ymywneHust COBMeCTHOH PaGOThl OTAENBHBIX
croeB GeToHa OoNycKaercs NpexyCMATpHBaTh YCTaHOB-
Ky KOHCTPYKTHBHOH apMaTyphl WIH 3HKEpOB. ApMa-
TYpa JOJXHA 3aXOHTh B KAOKILIA CJIOH GeTOHA Ha ITTy-
6uny He meHee 50 mm. Eciu B 30He conpsbkeHHA OT-
OeNBHBIX coeB GeToHa TemuepaTypa NpEBbIIAET Hpe-
HenbHO [OMYCTHMYH0 TEMIEpaTypy HPHMCEHCHHSA KOH-
CTPYKIMBHOH apMaTyphl, yKa3aHHyI0 B Tabn. 24, 10
VI YCWICHHS CBA3H MEXAY CIOAMH MNONYCKaeTcH
YCIpauBaTh BHICTYIIN WA GeToHHLIE IMIOHKH.

B peGpucTniX HaHenAX IDIMTY B pebpa cliefiyer BhI-
HONHATH H3 TADKEJIOro AJIH JIEFKOro KOHCTPYKIHOHHOIO
*apocroikoro Getona (cM. uepr. 38, 6). B mecrax co-
npsDkeHHA pebep ¢ WmMro HeoGXOMMMO YCTpaHBaTh
ByTel. Mexxity peSpamm ¢ MeHee HarpeToi CTOpPOHBI Che-
[lyeT pacroliarats TeIIOBYI0 H3OJIAIMIO H3 JIETKOro Xa-
pocroiixoro 6eToHa MM W3 TEIWIOR3OJIANAOHHEIX MaTe-
puanoB. B peGpax maneym ciefiyeT mpeflyCMATPHBAaTh
apMaTypHble KapKachl, KOTOpHhie IOJDKHEI ObITh 3aBefe-
Hbl B GeTOH IUMTH He MeHee YeM Ha 50 mMM. Ipn neo6-
XOIOMMOCTH CHYDKCHMA TeMIepaTypnl pabovueit apma-
TYPpHI, YCTaHaBIHBaeMoii B pebpax, pebpa MOryT BhICTY-
NMaTh 33 HAPYXKHYI0 NOBEPXHOCTh TEMIIOBOH HIONANMH.
Ilnuty nmaHesm cleflyer apMAPOBaTh KOHCTPYKTHBHOMH
CBapHOH CETKOH H3 apMaTyphl AHaMeTpoM He Gornee
4 MM C pDacCTOAHMAMHA MEXHY CTePKHAMH He MeHee
100 mm.

Temneparypa Harpepa CBapHO# CEeTKHM HE [OJDKHA
NpEeBHMIATh NPEACIIbHO MOONYCTHMYI0 TeMIepaTypy
NpHMEHEHHA KOHCTPYKTHBHOH apMaTyphl, YKa3aHHYIO
B 1a6n. 24. Eciin TeMmepaTypa Harpesa IIHTH HaHEeJH
NpEBBIUAET NPEHeNIbHO AONYCTHMYI0 TEMIICPaTypy NpH-
MCHEHMS KOHCTPYKIMBHOH apMaTyphl, HOMYCKaercs
TUTHTY HEe apMHPOBATh.

Jna HeHecymmxX oOMErvYeHHBIX OrpaXIAOIMX KOH-
CTPYKDHMii TEIUIOBBIX arperaToB CJICAyeT mpefycMAaTpH-
BaTh JIETKHe >apocTodkHe GeroHM H 3pdexTHBHRIE
TEIUIOH30JIAIHOHHEIE MaTEPHANIEI.

B nByXCRoiHBIX MaEeNAX HA METAJUTHYECKOM JICTEe
JETKHil XKAPOCTOAKHE GETOH ClieAyeT KPEMATb aHKepa-
MH, TpHBapeHEBIME K JHCTY (%ept. 40, g). ARKeph
JODKHBlI HPHHHMAThCH H3 CTEPXHEH HMaMeTpoM
6—10 MM w1 nonocu pazmepoM 3X20 mm. JimMHa aH-
Kepa A0JDKHa OblTh He MeHee HOIOBHHBI TOJIIMHLI Y-
TEPOBKH, 4 PpAacCIOAHHA MEXAY HHMH - He Gornee
250 mM. Merajumueckmii JHCT TONIMMHOA HE MeHee
3 MM [IOJDKeH HMETh OTOTHYTHIE Kpasa WM IpHBapeH-
HREIE ,,Ha epO’’ IO KOHTYPY YTONKH.
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Yepr. 39. Koucrpyximua n3ruGaemoro xene3oGeTOHHOro 3neMeHTa, HArpeB3CMOIO A0 TeMmepatyphl Gonee 400° C co CTOPOHEI
PacTARYTOH 30HBI

1 — Tooxensiii wapocroltiult GeToH; 2 — TEIDIOM3ONALMQHHREI criolt M3 JerKkoro XxapocToitkoro GeroHa; 3 — cerxa M3 XKapocToftkolt
CTany aMaMerpoM 4 MM; 4 — npoponsHan paGouas apmatypa
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B mnaHensax ¢ OKaHMIAIOIAM KapKacoM HpAMoO-
YTOJIBHOTO HJIH TpallelMEeBHTHOTO CeueHHs peGpa momx-
HBbl TPeXyCMATPHBATBCA H3 TSDKENOTO WIH JIEFKOro
KOHCTPYKIIHOHHOIO apocTroiixoro GeroHa, a mpocr-
P3HCTBO MexXAy pebpamu Ha BCKO TOJNIIMHY CIiedyeT 3a-
HOOJNHATh TEIJIOH3OJIANHOHABIM JIETKHM >XapOCTORKHM
GetoHoM. PeGpa ciremyer apMHpOBaTh IJIOCKHMH Kap-
KaCaMH, PacHONIOXEHHBIMA ¢ MeHee HArpeToil CTOPOHBI
(uepr. 40,6).

B maHensxX ¢ OKAMMIAIODIAM apMATYpPHBIM KapKa-
COM CBapHOI# KapKac CliefiyeT pacmosarar o nepHMer-
Py TaHeJH Y MeHee HATPETOR CTOpORH! (%epr. 40,6) .

Ny A 7 A RAEAR?
Y\ N N %
3000-5000 s

Yepr- 40. KoHCTpyKnMHE maHelell H3 JETKOTO XapOCTORKOTO
Geroma
a — AasyxcnofiHas NAHENs Ha METAJUIMYCCKOM NHCTe; 6 — Da-
HeNb C OKANMIIOIAM KapKacoM H3 THXKEJIOI0 XapocTo#Koro
6eTOHa; @ — maHeJTh C OKANMISIONMM SPMATYPHEIM KapKACOM;
2 — DaHeJb CO CTabHLIMH aHKepamu H 3¢dexmprofl Temo-
n3onmpeli; / — YroJIOK XECTKOCTH HaHeNM; 2 — MeTa/UIHue-
ckuit mucT; 3 — amkep; 4 — merkmit xapocrofixuit Geron
¢ D1100 B menee; 5 — nerxuit xapocroiixuii 6eron ¢ D1200
u Gonee; 6 — OKAAMIAOUME KapKac H3 TIKEIOTO XKapocToft-
Koro OeroHa; 7 — apmatypHuiflt xapkac; 8 — 3dexruBHasg
TEMNOM3ONAIMA; 9 — ycagounsif mos; /0 — mait6a

KpenneHnne maxeseii k KapKacy RODKHO OCYIIeECT-
BIATHCS TaK, YT00bI OHM MOTJIM CBOGOIHO MepeMemaTs-
¢ NI Harpese.

B KOHCTpYKIMAX TEIUIOBHIX arperaTtoB M3 MOHOJIHT-
HOro XeJe300eToHa co CTOPOHE! pabouero MpoCTPaHCT-
Ba B YIJIaX CONpsAXeHHUA CTEH, a TAKXe CTeH C IOKPBITH-
€M H TepeKphiTHEM ClIe[lyeT NpelyCMaTPHBATh BYTHI.

ITpu 1emmeparype paGouero npocTparcTBa TEIUIOBBIX
arperaros Boiue 800 °C orpaxnaouryio KOHCTPYKIHMIO
C IEJIbI0 YBEJMUCHHA €€ TePMHUYECKOro CONPOTHBIICHHSA
CJIefyeT pewlaTb MHOTOCJIOHHOH ¢ BKIIIOYEHWEM B
ee cocraB cioeB #3 3¢ppeKTHBHOH TEIIOH30JISMH

(uept. 40,2).

MnorocnoiiHasi Hecymas WIH CaMOHeCyIIas KOHCT-
PYKIHMA CO CTOpOHbI pabouero NMpOCTPaHCTIBA OJDKHA
HMeTh PYTEepOBOUHYIO IUIMTY M3 JKapocToiKkoro GeTona,
C HeHarpeBaeMoiHl CTOPOHBI — Hecylliee OCHOBaHHE B
BHAe Xejie300eTOHHOA MIMTHI HJIH MeTaUTHYeCKOro
JINCTa ¢ OKaNMILAIOLMMH YTOJIKaMH, a MeXHy HHMH
CJIOH TEIUIOM30JIANMM; MpHYEM BOJIOKHMCTBIC OrHe-
yHopHBle MaTepHanbl CJIeflyeT NpHMEHAT» B Temiepa-
TYPHBIX 30HaX CEYeHHSA KOHCTPYKIMH, Fi¢ HEJb3sA MpH-
MeHHTh Goltee nemieBble ¥ MeHee AeHIMTHbIE MaTEPH-
anpl, HaMpMMep, MAMTHI WJIH MAaThl K3 MMHEPATbHOH
BaThl.

Iina obecnevenus HaOEXHOrOo COCOMHEHHA HECYILe-
ro H $yTepoBOUHOro CJI0EB MHOTOCIONHHOM GyTepOBKH
PeKOMEHAYeTCA NIPHMEHATh NPOCTPAHCTBEHHEIE aHKEPhI
B BHE COeAHMHEHHBIX Mexay coboii kpecroobpa3Ho yc-
TaHOBJICHHbIX FHYTBHIX CTCPXHCH, PaCIOJIOKEHHBIX Mep-
HEHAUKYJAIPHO apMaTypHoi cetke (uepr. 41). Ipocr-
PaHCTBeHHbIC aHKEphl YCTAHABJIMBAIOT B LIBAX IUTHTHOHR
H MMHEPaJioBaTHO#M H30JALHH.

PaccTosine Mexy aHKepaMu peKOMEHJyeTcst IpH-
HuMaTh B Hpepenax 0,7—1 M, a paccTosiHHe OT Kpaes
TaHes I IO LEHTPa HpPOCTPAHCTBEHHOro aHKepa — Kpart-
HBIM pa3Mepy IUIMT TeIUIOM3OJANMM M PaBHBIM MOJIO-
BMHE PAcCTOAHMA Mexny aHkepamu. Ilimra M3 Xkapo-
cToiiKoro GeToHa, 3aKpeIUieHHAasA C NOMOILbIO aHKEPOB,

Yepr. 41. lpocTpaHcTBenHBIH aHKep B MHOrOCHOHHOH KOH-
CTPYKIIHH NaHeNH ¢ xene3o06erontoit Recymeit rumroii
1 — mpocTpaHCTBeHHRIft alKkep; 2 — Xene300eTOHHAR Hecyutas
IDMTa; 3 — MMHEpaIOBaTHas H3onamua; 4 — I[DIMTHasd H30-
nAMA; 5 — apMaTypHad ceTka; 6 — (yTepoBodUHas IDIMTa
M3 apocTroftxoro 6eToHa
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OT HeHCTBUA COOCTBEHHOrOo Beca B TOPH3OHTAIBHOM
nonoxeHy OyaeT paboTaTs KaK ABYXKOHCONbHaA CHC-
TéM2 C MaKCHMAJIbHBIMH 3HaueHWSIMH DaCTATHBAIOUMX
YCWIHN B CeYeHHAX IOJ NMPOCTPAHCTBEHHBIMH aHKepa-
MH, Iie HMeI0TCA MECTHbIe apMaTypHbie CETKH, BIULIO-
YeHHbie B INPOCTPAHCTBEHHEIH aHKep VIS YBEIHYEHHA
TUIOMIATH AaHKEPOBKHM.

OyTepoBOYHAA IUIMTA M3 XapoCTofikoro OeroHa B
YKPYNHEHHbIX MOHTAKHBIX 3JJIEMEHTaX pa3pe3aercs
IIBaMM WIMPMHOR 2 MM Ha OT/IellbHbie YaCTH C TAKHM
pacueToM, 4YToOBl KaXKAbli OT/EIbHbIH MOHOMMTHbIA
yuacTok GeToHHO# (BpyTepoBKH KpermMIicsa K OCHOBaHHIO
NaHesH YeThIpbMA HIIH ABYMSA aHKEPaMH.

5.56(5.18) . KoHcrpykumn, nepekpbipaioe pabo-
Yyee INPOCTPAHCTBO TEIIOBOrO arperara, Moryr Gbith
cBOGOTHO OMEpPTHIMH Ha CTEHBI, MOABECHBIMH MIIH MO-
HOJIMTHO CBA3aHHBIMH CO cTeHaMH. JIIA MOKpBITHIL IPH
mponerax Gosiee 4 M MOJDKHEI NPEfycMaTPUBATbCA Npe-
MMYILECTBEHHO MoABecHble GajIKH, IUIMThl M TaHENM.
Pacuetnyio cxemy paGoThl NOABECHOH KOHCTPYKIMH
cfieflyeT MPUHHMATh KaK IPIA JABYXKOHCONbHOH OankH,
NpH 3TOM He HOIMYCKaeTc BO3HMKHOBEHHE PacTArHBa-
OIIHX HampshkeHWit B GeToHe co cTopoHB! Gosee Harpe-
TO# noBepxHocTH. ITogBecHble KOHCTPYKIMH HE HOIDK-
HBI BOCIHPHHMMAThb HHKaKHX BHEIHHX Harpy3oK, Kpo-
Me cODCTBEHHOTO BeCa, H Ha HMX He JOJDKHbI yCTpaH-
BaTbCA MOCTHKH HJIH HACTHIBI [UIR XOXOeHHA obcmy-
>KHBaOLLEr o NepcoHana.

Kynona 1 cBoAb! AO/DKHBI UMETH CTPENTY MOABEMA He
meHee 1/12 nponera B cety. HukHAA KpuBoNMHeiiHas
NMOBEPXHOCTb MX [OJDKHA CONMPATaTbCA CO CTEHaMH IO
flePeXOIHOH KpHBOi, pajHyC KOTOpPOH NpHHMMAaeTcsa
HE MeHee TOJLMHBI CTEHbI.

Kymnona u cBofp! ¢ IUIOCKOH BepXHe#l NOBePXHOCTbIO
y NATHI JOMXKHBI HMETh KOMIICHCALUHOHHBIiH LIOB LUKPH-
Hoit 20—40 MM Ha riyGHHY, paBHYIO BBICOTE CEYEHHA B
3amke (uepr. 42). Ciiegyer mpemycMaTpMBaTh 3amon-
HEHHe IUBa Jerko AeopMUpYeMbIM MaTepHaJIOM H
OKpacKy MAT TOHKHM ciioeM GHTyMHoro naka. 3a oce-
BYI0 JIMHHIO B TAKHX KYNOJax M CBOJax AOMYCKaercs
NPUHHMATh OYIy OKPYXHOCTH, NMPOBEOECHHYI0 uepe3
LEHTP NATHI M CepeJHHY BBICOTBI CEYEHMS B LIEHTPE Npo-
neTa.

B kymomnax u cBofax ¢ IUIOCKOH BEPXHEH MOBEpX-
HOCTBIO TIPH BBICOTE ceueHHA B 3amke Gonee 250 mm
KPOMe€ OCHOBHO#M paboueit apMaTyphl, yCTaHOBJIEHHOH
CO CTOPOHBI MeHee HarpeToi NOBEPXHOCTH, HeoOxomau-
MO MpefycMaTpHBaTh KOHCTPYKTHBHYIO CETKY M3 mpo-
BOJIOKH OMaMeTpoM He Oonee 6 MM c AueilKoil He Me-
Hee 100x100 MM, KoTopyIo cremyeT pactionarats B Ge-
TOHE C TeMIlepaTypoH, He [peBBILAKLIEH ApPEAeNbHO
OOMYCTHMYIO TeMIIEpaTypy NPHMEHEHHA KOHCTPYKTHB-
Ho# apmatypsl (cM. TaGn. 24). 3ra ceTka JOIDKHA coe-
OUHATECA XOMYTaMHM C OCHOBHOM apmatypoi (cM.
yepr. 42, 6).

5.57(5.19) . PaGouyio apmatypy B Xeje300eTOHHBIX
KOHCTPYKLMAX, NMepepe3aeMy0 PasIMYHbIMH TEXHOJIO-
THYECKUMH OTBEPCTUAMM, CIIeyeT IPHBapHBaTh K paM-
KaM H3 apMaTypbl WJIM INIpOKaTa, YCTAHaBJIHBaeMBIM
BOKPYT OTBepCTHil. Pasmepb! paMKH OSIAKHBI IIPHHH-
MaThCcA TaKMMH, UTOGbI TONMuMHAa GeToHa CO CTOPOHBLI
OTBepcTHs Gblia OCTAaTOYHOM N1 oGecreyeHUs Temdre-
PaTyphbl paMKH, He IIpeBBILLIAOLIEH NPEAeNbHO HOMYCTH-
MYI0 TeMIlepatypy NpHMeHeHHS apMaTypbl, YCTaHaBIH-
BaeMoit pacueToM 1o 12671. 24.
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Yepr. 42. KOHCTPYKIMH AR KPYTJIOTO TEILIOBOrO arperara:

@ — Kynona MepeKpbITHA C TeXHOJOTHYECKMMH OTBEPCTHAMH
H3 XapocToilkoro OeroHa; 6 — >eyle306eTOHHOIO Kynona
HOKPHITHA C IUIOCKOH BepXHell MOBEPXHOCTHIO H3 XapOCToH-
Koro OeroHa; ] — KOXyX; 2 — CeTKa M3 IPOBOJNIOKH [AMa-
MeTpoM 10 6 MM; 3 — KOMIEHCAUHOHHBIH LUOB LUMPHHOK
20-40 mm, 3anonHeHHLH! nerko NedopMupyeMbIM MaTepHa-
noM; 4 — Kynon; 5 — mATa Kymnona; 6 — Temnon30/IAIHOHHAA
npocnofika TonumHo# 20—40 mMm; 7 — paGouas apmaTypa
OHOPHOTO KONBla; 8 — To Xe, Kymona; 9 — XOMYT H3 IIPOBO-
noxu pHameTrpoM 6 mMm; 10 — omopHoe xombuo; I/ — wioB
GeToHHMpOBaHUA

Inowaps CevyeHUA paMKH B KaXOOM HalpaBiieHWH
[IOJDKH2 OBITh NOCTATOYHOH [jIA BOCIIPHATHA YCHIIHI B
nepepe3aHHBIX CTEPXKHIAX.

OtBepcTHA GONBINOrO pa3mepa CieQyeT OKaHMIIATH
apMHMpPOBaHHBIMH GOPTOBBIMH 3aMKHYTBIMHM pPaMaMH.
CeueHrte cTeHOK GOPTOBBIX paM ONpelensioT U3 pacye-
Ta Ha YCWIMA OT BO3[EHCTBMA TeMNEpaTyphl U Ha-
TPY3KH.

5.58(5.20 ) . dynnamenrsi, Goposa H ApyrHe COOpy-
XEHMA, PacroJIOXKEHHbIE MOA, 3eMJIeH H MOABEPraoLme-
€ HarpeBy, JOJDKHbI HAXONMTBCA Bbilie HauGonee Bo3-
MOXHOTO YPOBHs FPYHTOBBIX BOA. Ilpn Hanmuumu Bomb
CreflyeT NpeAyCcMaTpHBATh THAPOH3ONAIMIO.

5§.59(5.21). KoxXyxu TeIUIOBBIX arperaroB M3 JHcC-
TOBOH "CTayiM [IONMYCKaeTcs MNpeNyCMaTpHBaTh, KOTHa



Heo6xoauMo 0GeCneuHTh Fa30HENPOHHIAEMOCTb KOHCT-
PYKIHH M Korja uMeerci Gomblloe KONMYECTBO OT-
BEPCTHIT HITH TOUeK KpeIuleHus oGopyaoBanua.

Coenunenne xoxyxa ¢ 6eToHOM cleAyer oCyuiecT-
BIIATE apMaTYPHBIMH CETKAMH HIIH aHKepamH, NpHBa-
PEHHBIMH K KOXYXy (CM. uepT. 42).

5.60(5.22). Ecom xapocToiixuit GeToH moaBepXeH
CHJIbHOMY HCTHpaIONieMy BO3[ECHCTBHIO €O CTOPOHBI
pabouero IpoOCTpaHCTBa, TO €ro ClieflyeT 3aImMLIaTh
METaJUIMUeCK Ol NMaHUMPHOH CETKOM, 0 KOTOPOit HAHO-
CHTCS CJIof TOpKpeTOeToHa, MnH GrokamMu K3 HanGosee
CTOMKOro B 3TUX YCIIOBHMSAX >KapoCTOHKoOro GeToHa wm
orseymopa.

5.61. B anemeHTax cGOPHBIX KOHCTPYKIUHH [OJDKHBI
TIpEJlyCMaTPHBATLCA MEPOTIPUATHA [UIA 3aXBaTa HX TPH
noabeMe (MHBEHTapHble MOHTAXHBIE BHIBHHIMBAIO-
wineca TNeT/IH, CTPOMOBOYHbIE OTBEPCTHA CO CTAJILHBIMH
TPyOKaMH, CTAOMOHAPHEIE MOHTaXKHbIE NETIIH H3 apMa-
TYPHBIX CTepxHeil U T. n.). Ilerym Ans nopsema momK-
HBI BBHIIOJIHATECA M3 TOPAYEKATaHOM CTaM COTJIACHO
TpebGosanuam m. 2.25.

HOns noppemMa M MOHTaXa >KaPOCTOMKHX GETOHHBIX
M Kene306eTOHHBIX 3/IEMEHTOB JIy4llle HCIONb30BaTh
HAHTOBbIC MJIM KJICUWICBBIC 3aXBaThI.

5.62.Yxa3aHMAd NO KOHCTPYMPOBAHHMI0 NpeBapH-
TENbHO HANpPSAXEHHDbIX JKele30GETOHHBIX 3JIEMEHTOB
NPHHHMAIOTCA coriacho TpeGomanmam m. 5.53—5.61
CHmII 2.03.01-84.

TPEBEOBAHHUA, YKA3BIBAEMBIE B IMPOEKTAX

5.63(5.23). B pabounx ueprexxax KOHCTPYKIMii HIH
B NOACHUTENILHOM 3amMCcKe K NPOEKTY HOIDKHBI ObITh
OONQITHUTENbHO YKAa3aHbI:

HauGonbllasd TeMIeparypa HarpeBa KOHCTPYKIHMH
IIPH 3KCIUTYaTaliMH, DPHHATAaA B pacueTe;

BHJ M KJjacc O6eToHa Mo NMpeflesIbHO AOIMYCTHMOR TEM-
neparype MPHMEHEHUA;

xuacc GeTOHa IO MPOYHOCTH Ha CxaTHe H TpeGyemasn
NpoYHOCTs GeToHA NPH TeMIlepaType BO Bpems 3KCILTY-
aTaumy;

BAAbI (KJaccel) apMaTypbl H MapKa >KapoCTORKOH
CTayH;

BHJI yBNaXxHeHHsA GeTOHAa M €ro MepHOAMYHOCTD IHPH
IKCIUTyaTalMH;

MpPOYHOCTL GeTOHa NMPK OTHYCKe COOPHBIX NICMEHTOB
IpeANPHATHEM-H3T OTOBHTENEM;

cnoco6bl 06eTOHMPOBAHMA CTHIKOB H y3JIOB, MapKa
H COCTaB pacTBOpa [/ 3alOITHEHHS LIBOB B CTBHIKaX
3JIeMEHTOB.

6. PACHET U KOBCTPYHPOBAHHE
HEKOTOPHIX 3JIEMEHTOB KOHCTPYKIIWHA

B naHHO#H InlaBe NPUBOIMTCA PacdeT H KOHCTPYHPO-
BaHME HEKOTOPbIX JIEMEHTOB KOHCTPYKIMA H3 0OhM-
HOFO H XapocToikoro GeToHa M xenezobeToHa, paGo-
TAUMX B YCIOBHAX BO3MACHCTBUA TeMIEpaTyphl.

OYHIAMEHTBI

6.1. DyHnaMeHTHI TIOA, KOJIOHHB! H CTEHbI TEIUTIOTEX-
HHYECKHX COOPYXECHHH-KOHCTPYHPYIOT:

Hu3 COOpHBIX GeTOHHBIX OIOKOB HJIM U3 MOHOJIMTHO-
ro GeToHa, ecJiM TeMNepaTypa HarpeBa NpeBbiLIaeT Mpe-
[eNbHO AOMYCTHMYIO TeMIlepaTypy NMpHMEHEHMs apma-
Typbl, YKa3aHHylo B Tabin. 24;

U3 cGOpHOro WIM MOHONMTHOIO XeJe306eTOHa, eCIn
TeMIIepaTypa HarpeBa He MPEBbILAET MPEACNIbHO JONMyC-
THMYIO TEMIIepaTypy NPHMEHEHHA apMaTypbl.

ApMarypa, yCTaHOBJICHHas Ha MOHTaXHYI0 HArpy3-
KY, Hé YUMTHIBAaeTICA Npu pacuere. GyHIaMEHTa Ha NEPH-
Off 3KCIUTyaTamu, eclii ee TeMIepaTypa Harpesa mpe-
BBIILAET MpeAeNbHO AOIMYyCTHMYI0 TEMIIEpaTypy npume-
HEHMA apMaTypbl, yCTaHaBIMBaeMoil Mo pacuery (cm.
Tabn. 24).

6.2. llpaMoyronbHas ¢GyHOAMEHTHAA IUIMTA TOJILLUM-
Hoii ¢ M pasMepoM B mane 2/ X 2b, npnuem / = b,umeer
apMaTypy Mo KOHTypy. ®yHOmaMeHT MO BBICOTE Harper
PaBHOMEPHO, a B T'OPH3OHTAJIbHOMA IUIOCKOCTH — HepaB-
HOMEPHO OT MaKCHMAJIbHOM BEJIMYMHBI I B UEHIpe [0
tsp M tg Ha apMaType y KOPOTKOi#l H OJIHHHOH CTOPOH
(vept.43,40).

Inuta, ¥MeloIas TpemMHBI B PacTAHYTOH 3o0He,
YCIIOBHO pa3pe3aeTcsi Ha fpe MOAyIMTbl fno Oonee
IUIMHHON# ocepol ymuuu /-7, Kaxpas nojymwmra pac-
CUMTBIBAETCA KaK 3alieMIIeHHas CTaTHYeCKH Heompepe-
ymmas Ganka ¢ BeIcOTO# ceyenna b.

WarnGaoumii Moment B cedeHHH [/—II NONYIUTMTHI
OT BO3/ICHCTBHA TeMIepaTyphl onpepenserca no ¢op-
Myne (50), B koTopoii BenMIMHA M; yMHOXAeICA Ha
K0P dHUImMEHT ¥, KOTOpbIi MPUHAMAETCA o Tabm. 57

lo
B 3BHCAMOCTH OT OTHOMICHHS CTOPOH MIHTHL 7= .

a) &tst
S
{ é‘
Slo
IE\u —/ts L
4/’/ * ? Sfo
2P\ =4 D | 1
I-O !H-\tsl. lo
L 1 L
8) r Oty
—
Sl G \Mu
L = == P
AN ==
At M
2/L ﬁl Ost1
|E

Yepr. 43. PacueTHble cxeMbl PaCHpPeAcICHHA
@ — TeMIepaTyphy; 6 — HampsDKeHMH B MPAMOYTOMNBHOH XKene3o-
GETOHHO/ IUIMTE NMpPM HepaBHOMEPHOM Harpene 6eToHA C KPHBO-
JMHeHHRIM pacrpefieneHneM TeMneparyphl OT UCHIPa IUMMTLI
o ee cTopoH; I — GeroH; 2 — apMaTypa

101



Ta6bnuna 57
IO
Kosddu- {OrHowmene CTopoH OpAMOYTONLHOM ITATH
IHEeHT °
1,0 1,5 2,0 4,0 1 Gonee
[ 0,80 0,90 0,95 1,00
?, 1,0 1,5 1,8 2,0

Kpusn3Ha (—:—-) OCH M XeCTKOCTb B moJymmrst
t

BBICOTOI! b OT BO3MEHCTBHSA TeMIepaTyphl ONPEHENRInT-
cA cooTBercTBeHHO NO dopmynam (47) u (45) npu
ho = bo.

Pacuer 1wmMTHI NPOH3BOMMTICA METONXOM HOCNICHOBa-
TeJBHOro NpubmpkeHnsa. B nepsomM npubromkenwn msa
Gornee NyMHHOI CTOPOHBI 2! IWIMTHI OIpefeNsseM MUHH-
MaJbHOE KOJHYECTBO apMatyphl mo dopmyne (49), s
KOTOpoi npuHuMaeM b = ¢,a hy = by.

Brramucrniennbliit MOMeHT My JOIDKEH YAOBIIETBOPATH
YCJIOBHIO IPOTHOCTH NIPH H3THGE COTIacHO BBIPaXKCHHIO
(105). Ecm ycnosue (105) He ymoBnersopsercs,To
HeobGXOoIHM NOBTODHBIH pacueT C yBeJIMUCHHBIM KOJH-
YeCTBOM apMaTyphl.

IDromamp pacTAHYTOH apMaTypbl, yCTaHABJIMBaEMOii
N0 KOPOTKOH CTOpOHe 2b IImMTHI, ONpenessot mo ¢pop-
MyIe
Al
Y1

Koadpduumenr ¥, npuaumaercsa no tabn. 57.

IlupuHy packphiTHA TpeWMH B PacTAHYTOK 30HE
IUMTBI NMpPOBepAKT 1o ¢opmyne (267) npu Hampsoke-
HUH B apMaType, BHIYMCICHHOM o dopmyne (272), B
Kotopoit M = My, Ay = Ag n z = z,. PaccTosmme z o1
UEHTPa TAKECTH IUIOWIAMH CeYeHMA apMaryphi Agp 1O
TOUKH NPHIOKEHHA PaBHOACHCTBYIOIICH YCHIMMI B CXa-
ToH 30He GeToHa ceueHnsa II—II nonmymwmTel onpeneni-
erca no ¢opmyne (288) npu ho = ly (cM. uepr. 43).
Ilopangox pactera NpAMOYTOJILHOIO XKeJe306eTOHHOTO
¢dbyHnamMenTa Ha BO3/iefiCTBHE TeMITepaTyphl MPHHUMAeT-
Cfl cornacHo TpeGoBaHuAM 1. 6.6.

Agp = (309)

6.3. Kpyrnasa ¢yHpaMeHTHad [UMTa apMHPOBaHa Mo
NepHMETpy KoJbleBo# apMatypoit. Kpyrnaa mmra no
TOJMIIMHE HarpeTa paBHOMEPHO, 2 B TOPH3OHTAIbHOH
IJIOCKOCTH — HEpaBHOMEPHO. MakcumasnbHaa TeMmepa-
Typa OeToHa fp B HEHTPE IUMIBI YMEHBIIACTCA K €€
Kpao [0 TeMNepaTyphl B apMmarype f; (uepr. 44, a).

KpuBu3sHa (—rL) OT BO3/CHCTBHA TEMIEpPaTyphl
t

(T. €. OTHOCHTEJIBHBIH YroJl NOBOPOTa BEPTHKAILHOIO
CeueHHs IUTMTHI) onpedenserca no hopmyne (36) npu
ho =Ts.

HaruGaroumii MOMeEHT, [eHCTBYHOIMA B BepTH-
KaJIbBHOM CeYeHHH NOJYIUIHTHI Ha [JIMHe pajiMyca &g
(uepr. 44, 6), onpenensiot Mo popmyne (50), B koTo-
poii XecTKOoCTh B BEpTHKANLHOIO CEYeHHMA IUTMTHI BhI-
coTOl Ry = rg IO PaCTAHYTOH 30HE BBIYHCIIAIOT IO QOp-
myine (299).

KoadpdumueHr apMupoBaHMs IUHMTHI NPHHUMAETCH
PaBHBIM
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As
trg

u= , (310)

rae t — TONMMHA IUMTHI.

PacueTnplii’ n3rnGaromuit MOMEHT, BIYMCIICHHBIR 1O
dopmyne (50), DoJDKEH YOOBIIETBOPATh YCJIOBHIO
HMPOYHOCTH IUMTBI COTJIacHO BhIpaxeHuoo (105) npu
M=M, te

PackpaiTHe TpewMH B IWMTe MPOBEPAIOT No GopMy-
ne (267) upu HampsKeHWH B apMAaType, BLIYHCIIEHHOM
no popmyne (272).

ITopanox pacuera Kpyrioro xene3oberoHsoro gyH-
HaMeHTa Ha BO3/CHCIBHE TeMIEpaTyphl MPHMHUMAETCA
cornacHo TpeboBanuaAM m. 6.6.

8)

G,
'Ust Gutem ' st

Yepr. 44. PacueTHble CXeMBI pacnpenesiesus
a — TeMnepatrypsl ¥ Aedopmaiuit; 6 — HanpsOKEHWit B KPYTio#
*ene300eTOHHON INIMTe NpH HepaBHOMepHOM HarpeBe GeroHa
¢ MUHeAHLIM pacnpefie/ieHHeM TEMIEpaTyphl OT UEHTPa IUIMTHI
o ee Kpas

6.4. CumKeAHe HANPSOKEHWHA B METAJUIHYECKOM KO-
XKyXe TEIUIOBOro arperata Moxer GbITh JOCTHTHYTO My-
TeM MOBLIIEHHA €10 TeMIIepaTyphl YCTPOACTBOM HapyX-
HOH TEIION30JIAIMA WIH MPOCIOHKH MeXAy KOXyXOM
# GeToHOM H3 JierKo e opMHpyeMoro MarepHana.

B stom ciyuae Kpyrayilo GyHOaMEHTHYIO IUTHTY
CleflyeT PacCUHMTBIBATh COTJIACHO TpeGoBaHHAM 1. 6.5.

6.5. Kpyrnas GeToHHas dyHNAMeHTHas TUIMTa HMeeT
KOXYX, MEXAY KOXYXOM B OETOHOM IUTHTHI NONIOKEHA
npocioiika M3 Jerko fehopMHpPYeMOro MaTepHana:
achecTa, KPOLIKH M3 JMATOMHTOBOTO KHpPHAHMYa, YTJie-
pomucroii Haboiikn u gp. (vepr. 45). Takywo mwmry
PacCUMTHIBAIOT COIJIacCHO TpebGoBaHuAM m. 6.3. Ilpu BHI-
THCIEHNH XeCTKOCTH B no dopmyne (299) mpummuma-
erc Koaddument Vg = 1, V3 = 1 u Bmecro Eg fs —
YCJIOBHBI MOAYJb ynpyroctu ciam Eg., onpepense-
Mbiii Mo popmyme

E; Bs
+ 5.\' 61’ . Es Bs ’
rs v Ej

Ege = (311)

1

rae 65, — COOTBETCTBEHHO TOJIIMHA KOXYyXa H IIpO-
§; cno#km;
Ts — pajiMyc KOXyXa, CM;
Vi — K03 PHOHEHT yIPYTOCTH MPOCIIOHKH U3 JIer-
Ko AeopMHUpYyeMOro mMarepHasna, MpHHHMae-
Mblit paBHbIM 0,1



E;— Monymb ynpyrocTH MaTepuana NpPOCIIOAKH,
npHHMMaemblit paBHBIM: 100 MITa gna acBec-
Ta M 3aChIIKH M3 OMATOMHTOBOrO KHpIH4a,
120 MIla — nana yrnepoamcroit HaGOHKH H
150 MITa — s 3aChIIKH U3 LUIAMOTHOTO Mec-
Ka MJIM Meprejif.

Benmwamnbl ko3dduimeHTa ynpyroctd M Mopyns
YNPYTOCTH MATEpPHAJIOB NPOCNOAKH MOryT OBITH yTOU-
HeHbl Ha OCHOBAHMH OMBITHOH NMpPOBEPKH HX Aedopma-
1Mt 10/1, Harpy3Koil.

PacveTHblit M3rHGaroLMii MOMEHT, BHITMCIICHHEIR MO
dopmyne (50), HODKeH YHAOBJIETBOPATL YCIIOBHIO
MPOYHOCTH ILMTBI COTNacHo Buipakenuio (105) npu
M = M,. B wmrtax, apMMpOBaHHBIX CTaJIbHBIM KOXY-
XOM, pacKphiTHe TpeumMH B OeToHe He NpoBepAeTcA.

6)

X [ X
G 1 o LU 11170t
¢ _M// M

Yept. 45. PacueTHble cCXeMBI pacupeaeseHus
a — Temnepatyp ¥ Aedopmauuii; 6 — HaNpOKeHuit B KpyTraoft
GeTOHHOHM IUMTe C HapyXHBEIM KOXYXOM IIPH HepaBHOMEpPHOM
Harpese GeToHa C JMHEHHBIM pacrpeleneHMeM TeMHOepaTyphl
OT UEHTpa IUTHTHI A0 KOXYXa; ] — KOXyX; 2 — 3nacTHaHas
apoknanka; 3 — xapocrofikui GeTod

6.6. Pacuer xoHCTpyKIMii byHIAMEHTOB, YKa3aHHBIX
B mn. 6.1—6.5, npousBodAT B CNeAylIeM NOPAOKeE.

Ilpu npuHATOM cocraBe GeToHa H ero Temmepatype
B LEHTpe IUMTHI ONpefesiAioT TEMIEPaTypy apMaTyphbl
No MeToOMKe pacuera.TeMIepaTyp OrpaXAalolMX KOH-
cTpykimmii (cM. . 1.47—1.53).

Iina mpHHATHIX Kilacca M cocraBa OeToHa, a Takxe
Kjacca apMaryphbl ONpefensioT HeoGXoaumbie g
pacueTa XapakTepMCTHKH GeTOHa M apMaTyphl.

3apgaBascs MHUHMMaTBHBIM KO3(pdHIHEHTOM apMH-
poBanua no dopmyne (49) M npuHMMAas B MEPBOM
npubmuxenud M; paBHBIM NpPaBOH 9YacTH YypaBHEHUS
(105), o dopmyne (74) BBUHUCIAIOT BENMIHHY KOID-
dbumHeRTa 0y, .

Mo dopmyne (47) BHMMCIAIT KPUBH3HY 3JIEMEHTa
OT BO3/EHCTBHA TEMIEPATyPHI.

OrTHOCHTENbHYIO BBICOTY CXKATOH 30HBI B CEUCHHH C
TpeumHol Bermcimor o popmyne (283) u xo3pdu-
umeHt ¥ — no popmyne (289).

JecTkoCTh IUMTHI C TPEIMHAMH B PacTAHYTOH 30HE
6eToHa BhMCNAIT o dopmye (299). B cryyae mps-
MOYTOJIHOH TIMTHI XECTKOCTh ONpedeNfioT Mo ceve-
a0 II-I1 (cM. uepr. 43).

WMmes senmumsibl (Tl) H B, no dopmyne (50) onpe-
t

[enAalT neppoe 3HaveHue M;. Ilo HalfineHHOMY nepBOMYy

3paveHHIo M; cHOBa BeMHCIANT &, ¥V U B. Tlo HoBOMY
3HaYE€HHIO XKECTKOCTH B onpenensamor BTOpoOE 3HaueHUe
M; u Tak panee §O TeX IOP, OKa PacXOoXAEHHEe MEXAY
MOCJIEHHHM M TIPeAbIAYyIMM 3HaueHUAMM M; He Oynder
npesbimiate +5 %. Ilocne ompepenenus uaruGaroiero
MOMEHTa OT BO3/CHCTBHA TeMIlepaTrypbl NPOH3BOXAT
MPOBEPKY MPOYHOCTH IUTHT M PACKPHITHE TPEILMH.

CTEHbBI

6.7. CTeHBl TEIDIOBBIX arperatoB U3 >KapOCTOHKOTrO
6GeToHA H >Kene300eToHa MpeaHa3HAYAoTCA 1A 3aLMThI
OT BO3[EACTBHA BBICOKOH TemmnepaTyphl. B 3aBHcHMOC-
TH OT CXEMbl KOHCTPYKIMH M YCJIOBHi1 paGOTH! TeIwio-
BOrO arperara CTeHbl pa3fieJIAlI0TCA Ha Hecylie M He-
Hecylme.

K Hecynumm creHaM OTHOCATCR KOHCTPYKIMH, B KO-
TOPBIX OT COOCTBEHHOTO Beca, Harpy3KM M HepaBHO-
‘MEPHOrO HarpeBa IO BBICOTE CEYeHHA BO3HUKAIOT Ha-
ApsDkeHHA OkaTHA Gonee 10 MITa.

K nemecyumM cTeHaM OTHOCATCA KOHCIPYKIMH, B
KOTOPBIX OICYTCTBYIOT YCHJIMA OT BHEIIHEH Harpy3KH
4 HEpPaBHOMEPHOIO HArpeBa IO BLICOTE CEYEHHUHA, a Ha-
HP/DKEHMA OT COOCTBEHHOTO Beca He MPEBHIILAIOT
10 MITa.

ToymmHa HeHecymmMX CTeH ONpeAessAerca Terwio-
TeXHHYECKHM pacieToM. ToNIMHY HeCylMX CTeH CHa-
qajila OMPpEeAeNAnT TEIIOTEXAMYECKHM PpacueroM, a 3a-
TeM NPOBEPAIOT PacueTOM Ha IPOUHOCTD.

6.8. CTeHBl OrpaXAalonMX KOHCTPYKIMil TEIUIOBBIX
arperaroB NMPOEKTHPYIOT:

OHOCNOMMBIME K3 COOPHOro HAH MOHOJIMTHOTO Xe-
ne3oberona (uepr. 46,a);

TO Xe, C TeIIOM3OJIAIMOHHON HapyXHON INTyKa-
TYpKo#i (9epr. 46,6);

TO e, C TEIUIOHIOJNIAIHME N METAIUTHIECKHM KOXY-
xoMm (uepr. 46,8) ;

IBYXCIIOHHEIMH H MHOrOCIOHHBIMM M3 cOopHoro
WIH MOHOJIMTHOIO Xejie300eTOHa C TemoH3OAUMOH-
Hoii pocnoiikoit (uepr. 47,4);

Yepr. 46. XKenezo6eToHHbIE CTEHBI TENNOBLIX arPeraTos
@ — onHociyofiHas 3 CGOPHOTO WIH MOHOJIMTHOTO KeNe3o-
GeToHa; 6 — TO Xe, C TEIUIOM3OJALMOHHOM LUTYKATYDPKOH;
8 — TO Xe, C TEIIOH3ONAUHEH M CTANBHBIM KOXyXxoM; [ —
apmatypa; 2 — TeIDIOH3OJISMOHHAA ITYKAaTypKa; 3 — MeTan-
JIHMvecKas CeTKa; 4 — CTANBHONA KOXYX; 5 — TEIIOH30JLALHKA
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U3 madesiell ¢ MyCTOTaMM, KOTOpbI€ MOTYT ObITh 3a-
MOJIHEHBb! TEIUIOU30JIALMER U3 JIETKOro >XapOCTOHKOro
6eToHa WM apyroro Matepuana (uept. 47,6);

M3 naHenedl peGpPHCTOH KOHCTPYKIMHU C TEIUIOBOMH
U30NALMER,  PacHoJIoKeHHO Mmexnay  pebpamu
(uepr. 47, 8).

B TemnoBoM arperate, MMEIOLIEM B IUIAHe KpyTjioe,
KBaJJpaTHOe WIM NPAMOYTOJBHOE OUEpPTaHHE H CIEHBI
OAMHAaKOBOH TOJIIUMHBI, IPH HarpeBe ¢ BHYTPEHHEH
CTOPOHbI BO3HMKaeT M3rH6aloLIMii MOMEHT, OJMHAKO-
BbIH B TNPOJONBHOM M MOMEPEYHOM HAIPaBJICHHAX.

KomuuecTBO ropu3oHTaNbHOH apMaTyphl, YCTaHaB-
JIMBaeMON y HapY>KHO# NMOBEPXHOCTH CTeH, onpefes-
10T o popmyne (110), B koTopoit MomenT M = M; Ha-
xopar no dopmyne (50). 3TOT MOMEHT HOJDKEH yHO-
BJICTBOPATh YCJIIOBHIO MPOYHOCTH BEPTHKAILHOIO Cede-
HUA CTeHB! NMpW H3ruGe cornacHo Hepasencrsy (105).

IIpouHocTh FOPH3OHTaJIBHOIO CEYCHHsI CTEHbI NpoBe-
PAIOT Ha COBMECTHOE HAEHCTBHE CXMMAIOIIEH CHIIBI OT
cOGCTBEHHOrO BeCa, Harpy3KH M HepaBHOMEpHOro
HarpeBa, KaK 3TO NPHHATO A CXKATBIX JIEMEHTOB.
PackpbiTHe TpewMH B CTeHaxX IpOBEpAT Mo ¢op-
myne (267).

6.9. B xkene306eTOHHBIX CTEHaX TEIUIOBBIX arperaros
KOJIbIICBOTO MJIM KOpoGYaToro OYCpTaHHiA B IUIaHE ¢
KOMIEHCAUHOHHBIMKM mBamMu (CM. 1. 5.53) onpenene-
HHe M3rubaolero MOMEHTa OT BO3/ICHCTBHMA Temiepa-
TYpBI NIPOH3BORAT Mo popmyne (50). Ilpu atom B dop-
MYIJibl 014 ONPENCACHHA KPUBH3HDBI H XKECTKOCTH ceve-
HHH BMecto Mo MOACT2BIIAIOT YCIOBHYIO BBICOTY cede-
HHA 37IeMeHTa Ay, , BRITUCIISIEMYIO IO dopmyte

1
6hy; ( ho 1)2 ’
lj hoj

hoy = ho (312)

rae Jj— pacCToAHMe MeXOy KOMIEHCAUHOHHbIMH
UIBAMM, KOTOpoe HOJDKHO YOOBJETBOPATDH
YCIIOBHIO

> 6 (o - hoj): (313)

hoj — BBICOTA CEUEHN 110 LIBY.
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Yepr. 47. ¥KenezobGerou-
Hble CTeHBI TEILIOBbIX arpe-
raTtos
a — pByxcnofinzie u3 cGop-
HOIO MIH MOHOJIMTHOTO
OeroHa; 6 — H3 naHeneH
C NyCToTamMH; 6 — U3 peb-
pHCTHIX naHenei; [ — Oe-

T

P)/

Ll

," ToH; 2 — Nerkui xapo-
4 cTofiinit GeToH; 3 — Me-
Bac TAIUIMYECKHE  KOCHIHKH;
B ?{i 4 - apmatypa
§l 2
%\
30
II II
MMOKPLITUA

6.10. lInA NOKPBITHA LEXOB, HMEWWHMX MOBLILLIEH-
Hyi0 TEMIIEpaTypy, PeKOMEHOYeTCA MpPHMEHATh cBop-
Hble XKene306eTOHHbIE ILIMTBI, IPEABAPUTEIILHO PAaCcCUM~
TaB HX Ha COBMECTHOE NEHCTBHE TeMIepaTypsl M Ha-
FPY3KH.

Ilpu npuMeHEeHMH THIOBBIX COOPHBIX Xeje306eToH-
HBIX INpe[BapHTENbHO HANPAXEHHBIX IUIMT HOKPBITHI
AoIycKaercsi He NPOBOOUTb IPOBEPOYHOrO pacueTa.
B 3roM cirywae 3afiaHHyIo Ui pacueTa HarpysKy Hessar
Ha KO3pDUIMEHT Vf;, YUMTHIBAIOMMI BIHAHHE MOBBHI-
IICHHOH TeMIIEPaTyphl Ha MPOMHOCT: M AeOopMaTHB-
Hocts mmr. Kosbdmment 7V;; npunumaerca mo
gepr. 48 B 3aBHCHMOCTM OT TeMIIepaTypsl KpaiiHero
BONOKHA OeToHa pacTAHYTO# 30HBI.

Hanpumep, mis uexa ¢ remuepatypoit 150 °C u Hop-
MaTtHBHo#t Harpyskoii 3000 H/M? ¢ yueToM coGcrBen-
HOrO BECa IUTHTHI HeoGX0MMMO BbIGpaTh IUTMTY MOKPBI-
THR pa3MepoM 3X6 M.

It
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0 00 150tb,°C

Yepr. 48. KoabdusuneHt Yfts YUHTBIBAIOUKNA BAMAHUE Temniepa-

TypBl KpafiHero PpacTAHYTOrO BOJIOKH2 GeTOHa Ha BEJHYHHY

HarPy3KH, MPHHHMAaeMOHR NMPH BbIGOpe TUNOBOH IUIHTLI C apMa-
Typo# Knacca

1 — A-llls, A-1V, AT-IV; 2 - A-V, AT-V, Bp-ll; 3 - AT-VL,K-7



Ha uepr. 48 mna mmTH ¢ apMarypoi knacca A-IV
xo3pdumaent s mpr 150 °C. pasen 0,6.- 3amanHyio
HOPMATHBHYI0 HATPY3Ky [€NHM Ha KodpdumueHT Ty
(3000:0,6 = 5000 H/M?*) u ons 3Toii HArpy3KH NPHHH-
MaeM THIOBYIO IUTHTY C apMATYpoi Kkiacca A-TV.

6.11. Chepueckit Kymon A3 apocTOHKOro xene-
3o6erona (cM. 1. 5.56, uept. 49) MOHOIMTHO CONPSXKEH
C OHOPHBIM KOJBIOM H NOABEPraeIcA BO3/IEHCTBHIO
PaBHOMEPHO PACHPE/IEIIeHHO# BEPTHKAIBHOR HATPy3KH
H Harpesy CO CTOPOHBI HIDKHEH moBepXxHoctH. Kymon u
OMOPHOE KOJBIO HEPABHOMEPHO HATPETHI IO BHICOTE Ce-
qeHHA.
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Yepr. 49. PacueTHRIe CXeMBL

1 — Temneparyp; 2 — nedopmanmit; 3 — KOMBUEBIX YCHIHIL
4 — MOMEETOB OT HEpPaBHOMEPHOTO HATPeRa N0 BLICOTE CEeueHUs
KYHOJIA H ONOPHOTO KOJIAAA H3 XapOCTORKOTIO XKene3oberoHa

Pacmop or HarpeBa Kynona BOCHPHHMMAETCH apMa-
Typoil onoffioro Kobua. OT HepaBHOMEPHOTO HArpeBa
10 BBICOTE CEYeHHs KYNOJia BO3HMKAIOT paBHEIE MO Be-
TMuMHe H3rubaonmMe MOMEHTb! B KOJBLOEBOM H paiy-
aJIBHOM HAIIPaBJIEHMAX, BBI3BIBAIOIIHE B KOJBIECBOH H
paIHaJlbHOM apMaType YCHIIHS PacTsDKeHHMA, a B GeToHe
€O CropoHbI GoNee Harpercit HOBEPXHOCTH — YCHIMA
cxXaTHA. ITH MOMEHTH B JI06OM CE9eHHH KyTIONa, HOp-
MaJbHOM K €r0 CPeAHRHOH HOBEPXHOCTH, ONMpPEACHIsAIOT
no dopmyne (50).

BenencrBne orpammuenma pedopMammii | Kymona
ONOPHBIM KOJbIOM NPH HArPEBaHHWH BO3HMKAeT pac-
NOp, BOCHPHHHMAEMBIl apMaTypoil ONOPHOro KONb-
ma. Kpome 1O0ro, B GeroHe kpaeBoi 30HBI Kymolia
BO3HMKAOT MepHIHoHanmeHble Ty, W Kombueble T
YCHJMA CXaTHA, KOTOpbie JIOCTHTaI0T CBOEro MaKCH-

MyMa B onopHoM ceueHud /-] (cMm. uepr. 49) mo nioc-
KOCTH CONPAXCHHA KyﬂOHa‘ € ONOPHBPIM KOJIBIOM.
B pacuete yuMTHIBAIOT TONBKO KOJBUEBbIE YCHIMA
T,+, Tak Kak MepHaHoHANbHbIe ycwma Ty, mo cBoei
BEMUHHE B HECKONBKO Pa3 MEHbIlie KOJbIEBBIX H OHU
B [JaHHOM CJTy9ae MOT'YT He YUHTBIBAThCSA.

Ilpu BEICOTE CeYeHMA OMOPHOIrO KONBLA Ky = (rg —
— ry) = 0,1r; no dopmyne (50) onpenensmT TaKKe
u3ruGatlonMii MoMeHT M;; OT HEpaBHOMEPHOIO Harpe-
B2 110 BBICOTE CEYEeHHs ONIOPHOro KOJblIA B PaIHANIBHOM
HanpaBjIeHHH.

Pacnop oT Harpysku M coGCTBEHHOro Beca, BOCHPH-
HMMAaEeMbIii apMaTypoil ONOPHOTO KOJNBIA, a TaKXe
KOJIbIEBOE ¥ MEPHIMOHAJIBHOE YCHJIMA CXKAaTHA B KYMO-
Jie HAXOHAT MO MPaBHIIaM CTIPOUTENbHOM MEXaHUKH, HC-
HOMNB3ysA 6e3MOMEHTHYIO TEOPHIO.

Ycummsa B OOPHOM KOJIBIIE M B KYTOJIE OT BO3IEHCT-
BHA TEMIIEpaTyphl ONpeelIAIoT U3 YCIIOBHS Hepa3phliB-
HOCTH Ae(OpMalMil HAPYXKHOH FpaHK KyIIOJa H ONOPHO-
ro xoneua. Pacmop or Bo3pecTBMA TeMmepaTrypsl Ha
OMH CaHTHMETP NEPHMETpAa ONOPHOTO KOJBIA ONpefe-
AT 1o hopmyne

H = @bt tomTh — Asem tsT5) Vs
t 2 2
sina 1 Vs
YBs®  EgBsA;

, (314)

1y +t
ne tym= _b_2_£ — Temmeparypa GeToHa Ha ypoBHe
CPeIMHHOH MOBEPXHOCTH  KYy-
nona;

1p, —* TemMIlepaTypa MeHee HarperToil mo-
BEPXHOCTH Kynoina;
ts — TeMIlepaTypa apMaTypbl ONOPHO-
ro KoJbsla

rp = risin a; 315)

_ 4/ EyBpvh
s I/ TR (316)

r — paZMyC CpeAMHHOH NOBEPXHOCTH
KyTIONa;
B — xecTkocTh  CedeHMs IIMPHHOR
1 cM kymona mo pacTAHYTOR
30He, BhMMCIAEMas No ¢op-
myne (299);
7: — xo3¢pdUIHEHT neperpesa, MPHHHA-
MaeMbiit no TpeGoBaHmaM n. 1.39;
Ag— miomans apMarypsl OHMOPHOTO
KOJIbIIA}
Vs — K03 DHUIMENT, yUHTHIBAOIIMIL Pa-
6oty pactaHyroro OeToHa B
OINIOPHOM KOJbIie, ONlpeenAeMbIR
no dopmyne (289) xak s pac-
TSDKEHHSI, €CIIM BBICOTa CEUeHMA
OIIOPHOTO Kombma 7g — ry < 0,17,
H KaK ITpu H3rube, ecm rg — ry =
= 0,1r.
Kospdpuumenr apMupoBaHHA MPHHHMAETCA 110 IUTO-
mMafy CeueHHs: OomopHoro kKomsua Ap = hy (rg — ry).
IIpu HayMuMH B NATE KYNONA IIBA OMMpaHHe KyNnoJia
MOXXHO CUMTATh INAPHHDHLIM H B 3HaMeHarene dopmy-
aei (314) xodbdumpeHT ¥ NpHHMMaeTCA paBHEIM 2.

.TIpH MOHOJHMTHOM CONPSKEHHH KYIONa C ONOPHBIM

KONBLOM, T/le apMaTypa Kymnona aHKepyerc B OHop-
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HOM Konbue, KodbpbuuMeHT ¥ INpHHUMAaeTcA pas-
HBIM 4,

Ycuime B apMarype ONOPHOro KONbHA OT Pacriopa,
BbI3BaHHOrO0 BO3[EHCTBHEM TEMIIEPATYPhI, BHIYHCIAOT
no ¢popmysne

Ne=Hyrg. (317)

MaxcumansHoe ycunue T,, cxaTusi GeToHa OT BO3-
HeHCTBUA TeMIIEpaTyphl B ONOPHOM ceverHuy J—J nmpu-
HOil b = 1 cM, pacnonoXeHHOM Ha rpaHMlle colpsKe-
HMA KYTONa C ONOPHBIM KOJMBLOM, ONPEACNANT To
dopmyne
_ HiEpBpvh sin?

T s
2t YBs

(318)

rne  Ep fp n 7 — npuHuMatotcs no tabn. 16, 17 u 18
TIpH cpepHel Temiieparype GeroHa B
ceyeHMHM Kyliojia, a Ko3acbbummenr
¥ — kak B dopmyne (314).

Irmua ywactka Kymoya, Ha KOTOPOM BO3HHKAIOT

KoJbueBbie ycwmsa B 6eTone T, ¢, paBHa

2
Iy = —— (319)

4
EyBpvh
4B r?

Pacnop B onopHoM Kolbue OT paBHOMEPHO pacipe-
NeNIeHHON Harpy3kH H co6CTBEHHOrO Beca KYToJa onpe-
nenserca no gpopmyie

grcosa
Hf= ——— 320
I T+cosa’ (320)
IAe g — PaBHOMEPHO pacmpenesicHHas HarpysKa ¢ yve-
TOM coOCTBEeRHOTO Beca Kymona, MITa.

Ycime B apMaType ONMOPHOTO KONBLA OT HArpy3KH

onpenensr no popmyne

Ny=Hpr, . (321)
KomnslLeBoe ycuimme CKaTHa B onopHOM cedeHuy /—/

Kynona wHpuHO# b = 1 ¢M OT Harpy3xu u cobcTBeHHO-
ro Beca BLMNHUCIAT o popMyne

qr (cos®* a+cosa—1)
?
(1 +cosa)

Tyf= (322)

2 MaKCHMAJTRHOE MEPHAMOHANBHOE YCHIIME CHHATHA —
no gopmyne

= qar
Ty= l1+cosa’ (323)

Ycumma B onopHoM KoJible H B KYINOJie OT COBMECT-
HOTO BO3MCHCTBUA TEMIIEPaTyphi, COGCTBEHHOTrO BECa H
Harpysku anrepauuecky cymmmpyiorca. Ilpu Bricote
ceuenus onopHoro komua (s —ry) < 0,1rg pacuerroe
ycowme pacraxenua N = N, + Ny B KonsueBoii apMary-
pPe IOIDKHO YHOBNETBOPATh YCJIOBMI0 HMPOYHOCTH NIpH
HEHTPAILHOM PacTKeHHH cornacHo dopmyne (170).
Ilpn ycrpoiicTBe KOMACHCAIMOHHBIX LIBOB M BRICOTE
CeYeHHA ONOPHOro Kombua (Fs — r1) 2 0,175 wm
hoj > 0,1r; pacueTHOE YCHIHE B KONBIEBOH apMatype
N u MomeHT M;, BBHI3LIBAIOT B ONOPHOM KOJNbLE BHe-
LEHTPEHHOE PaCTsDKEHHE.
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JKCHEHTPACHTET MPOJOILHOH CHIIbI /N OTHOCHTEIIBHO
LEHTpa TSDKECTH [IIPHBECHHOTO CEYCHHA ONOPHOro
KOJTbIia BRITHCIIAIOT N0 GopMyIIe

M,
€0 = €, +—12 (324)

N ’

rae e, — pacCTOAHME OF LECHTPA TAKECTH Iomanm ce-
49eHMA KOMBUEBOH apMaTypll A0 IEHTpa TH-
XKECTH INPHBEICHHOTO CEYCHAR OHOPHOro
KOJTIA.

Pacuer mpowHOCTH B PacKpHITHA TpemmH B GeToHe
ONOPHOTO KOJNBOA C OJHOCTOPOHHHM apMHpPOBaHHMEM
¢ yuetoM M;; NPOH3IBOAAT KaK AJIA HEPBOTO Cirydas
BHELCHTPEHHOTO PacTKeHHA 3nemenra (¢ Oomsmmm
sxcneHTpucuteroM). Ilp 3TOM mpoBepky DPOYHOCTH
apmarypbl KOJblia MPOM3BOJAAT COTJIACHO HEPABEHCTIBY
(173) npu A; = 0, pacKpHITHE TPEIMH OPENEIIOT
no dopmyne (267).

PacueT mpouHOCTH ¥ packphITHA TpemmMH B Getome
OIIOPHOTrO KOJIblla C OMHOCTOPOHHHM apMHPOBaHHEM
Ge3 yvera M,, NpPOM3BOJAT KaK Ajif NEHTPANLHO Pacts-
HyTOTO 3/IeMEHTa.

Pacuer npownocTH Kynona Opou3BOAAT HO Hanbonee
HampsDKEHHOMY OIODHOMY cedenwio J—/ Ha pacueTHOE
xonenesoe ycme T, = Ty ¢+ Ty v MomenT M, ot He-
PAaBHOMEPHOTO0 HarpeBa OO BBICOTE CEUYCHHUA KYIONa.
IIpouHOCTs OMOPHOTO CEUEHHA KYTONA NPOBEPAIT MO
dopmyne (136) Ha cxarre canoit T, , NPANIOKEHHOH C

IKCHCHIPHCHTICTOM €o = —TL' OTHOCHICJIBHO HOEHTpa
2

TAXECTH NPHBEJICHHOTO CEYCHAA KyTONa.

PackphiTHe KONBIEBHIX MM MEPHIHOHANBHKIX Tpe-
wnH B GeroHe npoBepAwT B cevenuH Kynona /I-I1 B
HEeHTPe NpoJeTa NpH MAECHCTBHA KOJNBNEBOrO YCHJMA

qr
T, =T)f= —5~ M MoMenra M; oT HEpaBHOMEPHOTO
Harpesa Mo BBICOTE CCYeHMsA KaK NpPH BHEUCHTPCHHOM
CXATHH,

Ilpn pMTELHOM HArpeRe NPOBEPHEICH TONBHKO
NPOYHOCTh HauGonee HANPOKEHAOrO ONOPHOrO CEYCHUS
kynona I-I Ha BHemeHTpeHHoe CkarHe cmiod T, B
KoNbueBoM Hampasnenud. IIpH 31oM fomKHO Takxe
YHOBNETBOPATLCA YCIIOBHE IPOYHOCTH ONODHOIO Ce-
YeHAS KyTIONa HpH CXKATHH OT ACHCYBHS TONBKO MEpH-
DHOHaTbHOTO ycwma T, f» BHITHCNEHHOrO N0 ¢hop-
mymne (323).

Ilporn6G cdepuueckoro xymona B mEHIpe Aponera
NIPH €To 3arpyXEHHH PaBHOMEPHO pacupefienieRHOH Ha-
rpY3KO# JIOIYCK3eTCA BRMHCIATH No dopMyne

19203 a% qre,

e LI (325)
roe 7\=%;
2’1
a=—;

Yy — xo3dbRIEenRT, YUNTLBAIONMIE reoMETPRYUCC-
KHG MapaMeTphl KyNojia, NPHHHMACTCH M0
1a267. 58.

3Hauennn Ep, fi u ¥ nprauMalorca mo 1abn. 16, 17 u
18 npn cpennel Temueparype GeToHa B CeYeHHN KYWIOJIA.



Ta6nuna 58
Koadgdmmesr ¥y-10> B 3aBECEMOCTH OT A, paBHOA
a
10 20 30 40 50

050 200,00 | 133,80 85,36 5584 38,07
0,70 | 136,20 57,69 28,09 15,66 9,67
0,75 119,60 4587 21,36 11,65 7,12
1,00 55,84 15,01 6,16 3,25 2,01
1,25 24,92 5.63 231 127 0,81
150 11,65 252 1,09 0,61 0,39

NprMeuann e IIpn DOpoOMeXyTOYHLIX JHAUCHHAX d H A
koapdumenT Yw onpefenteTc RETSPBOJIANMell.

6.12. Kynon B3 Xapocroiikoro GeToHa ¢ ONOpHbIM
KOJILIIOM M3 Xapoctofikoro xenesoberoHa (cM. 11, 5.56)
NonBepraeTcs ONHOCTOPOHHEMY HarpeBy M paBHOMEDHO
pacnipenieneHHoR Harpy3ke (gepr. 50).

Pacniop or BO3REHCTBAA TeMIIEpaTyphl Ha OMH CaH-
THMeTpP NEpHMETPa ONOPHOrO KONBIA OMPEefeliAlnT IO
dbopmyne (314) npr ¥ = 2.

B dopmyne (314) Bce BeMIMHBI IPHHHMAIOTCA Ta-
KHMH Xe, KaK JUId Xene300eToHHOro Kynona, Kpome
KecTKocTH B. B 3T0M ciiymae XeCTKOCTb Kymo/a BEITHC-
nmor no dopmyne (298), npuauman Ep fp u 7 no
1a6n. 16, 17 & 18 B 3aBACAMOCTH OT CpefHel Temmepa-
TYyphl GeroHa ceweHna xymona. Ilpu HarpeBe GeToHHOTO
Kymona, B KOTOPOM OT Harpy3KH M coGCTBEHHOro Beca

Yepr. 50. Pacversbie cxemsi
1 — Temneparyp; 2 — nedopmaimit; 3 — KonblieBBIX ycHnuii;
4 — MOMEHTOB OT HepaBHOMEPHOTI'O HarpeBa MO BLICOTE CEUeHUST
KyTiona 43 XapocTofikoro 6eToHa H ONOPHOTO KOJKIA U3 XKapo-
croiixoro xene3o6eToRa; 5 — nsATa CBoAa

po3sHukaT ycima ao 0,1 or Hecyweil crocobHocTH
KYIIONa, onpefeicHHe IPHBENEHHOTO MOMEHTA HHEPIMHK
ceuenns I,.q nponssoaurcs no popmyne (11). Bricora
ceueHMs Kynosa npu omnpepenennn I.q nmo popmyne
(11) npmuMaeTca B 3aBHCUMOCTH OT TeMIIEPaTypHI Ha-
nGonee Harperoit rpann Getona, °C:

ao 600
1000 u Gonee

Jina temneparyp Gerona or 600 no 1000 °C namene-
HHe BBICOTHI CeYeHHA KYTIONa IPMHMMAETCA TI0 HHTEepMno-
saumv. IIpn ycumax B xymone Gosnee 0,1 or Hecymeit
cnocob6HOCTH He3aBHCHMO OT TeMIepaTypbl HarpeBa Bhl-
COTa ceYeHHs MPHHUMAETCA paBHoi A.

Jia GeToHHOro KYMoJia MOMEHT B MepPHAHOHAJIBHOM
H KOJNBUEBOM HAlpaBJleHHAX OT HepaBHOMEPHOro Ha-
FpeBa 1o BbICOTE CEUeHMA KyII0/Ia IPHHHMAIOT PaBHBIM
HYJII0.

6.13. IIpy MOHOJIMTHOM CONpSDKEHMH CBOHa CO
CTeHamH, KOI]a apMaTypa CBOJA aHKEpYeTCH B CTEHe,
CBOMIbl ABJIAIOTCA 3MEMEHTaMM pPaMHbIX KOHCTpYK-
IMii ¥ pacueTHbie YCWIMsI B HMX ONpENENsoTICA Kak
1A CTATHYeCKH HEONpefeNUMbIX  KOHCTPYKIMiA
(cM. nut. 1.45—1.46) .

B KOHCTPYKIMAX TEIUVIOBBIX arperaTroB ¢ MeTaJUIH-
4eCKHM HIH XeNle306eTOHHBIM KapKacoM nepenada pac-
nopa OT CBOAOB Ha Kapkac OCYILIeCTBJIAETCHA uepe3
onopHseie Ganky, HMeolMe HAKJIOHHYIO NATY /UIA OlH-
paHHa cBona. Ecnu TeMmeparypa Harpesa He npeBbllla-
eT NpefesibHO JOMyCTUMYI0 TeMIIEpaTypy MpHMeHeHus
apmarypel (cM. Tabn. 24), To NpUMEHAIOT XeJie3o6e-
TOHHBIE CBOABI.

6.14. wymnapuyeckuit kene3oGeToHHBIN CBoOA, MO~
KpbITHA TEIUIOBOTO arperata HMeeT ofHOCTOpOHHEE ap-
MHPOBaHHe, PacHOIOKEHHOE B MeHee HArpeThIX CIOAX
GeTona, H HemoasuXHble omopbl (uepr. S1). B 3oHe
CONMpsDKEHMA CBOAa C ONOpPHO# Gaikoit MpemycMarTpH-
paetca wos. Col nmoBepraeTcs HepaBHOMEPHOMY Ha-
IpeBy MO BbICOTE CEUEHHA CO CTOPOHBI Hifiiiell noBepx-
HOCTH M MEHCTBMIO PABHOMEPHO pacnpefieileHHOH Ha-
rpy3KH.

Pacriop OT BO3[EHCTBHA TEMIePaTyphl ONPENE/AIOT
KaK JUIA CBOAA C Tpems IUIACTHUECKHMM UIapHMpaMH,
PACIIONIOKEHHBIMU B ONOPHBIX CEYEHHAX M B LEHTpe
nponera, no Gopmye
- (Gt 11— ZA)B 1

t A+n)P 1 (326)
e
Il
U I = EARS
H=Ha{Hy r-q\- : H‘:’I tbi} X H=[H*Hy
gr—1.
e —L

Yepr. 51. PacyetHaa cxema uMAHHAPHYECKOTro CBOAA M3 Xapo-
croiiicoro GeToHa mpu 0AHOCTOPOHHEM Harpese
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Ilpx 5TOM HauGONBILIMI pacnop B CBOAE BBIUHCIIAIOT
fIpH KpaTKOBPEMEHHOM HarpeBe C YYeTOM YKa3aHuii
m. 1.23.

IlpononsHas cuna N;, B 3amke cBoda (cedeHme
I-I) oT BO3MEACTBHA TeMIepaTyphl paBHAa paclopy
H;, a B onopHoM ceuetmu JI—II oHa BBIMHCIAACTCA MO
dopmyme
(327)

MoMeHT B 3aMKe OT BO3IEHCTBHA TeMIeparyphl

Nyy=H;cosa.

My =—(M,+H, 1), (328)
4 B ONTOPHOM CCYCHHH
M21=Ht(f_ Ic)—Mt . (329)

Ilpu 3TOM pacueTHEIF MOMEHT B OHOPHOM CEUeHHH
[OJDKEH YAOBJIETBOPATH YCIOBHIO

M,:) <O5H;hcosa . (330)
||

Ecym 310 ycnoBHe He YNOBNETBOPAETCA, TO MOMEHT
npuHuMaerca pasueiM 0,5H; h cos a.
B popmynax (326)— (330) npuusaro:
€; — nedopMams OCH CBOA2 B HalpaBjicHHH
fpoJieTa OY HarpeBa, onpefenAeMas Mo
dbopmyne (35);
B — xecTKoCTb ceveHHA CBONA B 3aMKe Mo pac-
TAHYTOH 30He, omnpenendeMaa mo dopmy-
ne (299);
1 — K03 dUIMeHT, YUHIBIBAOLMA  BJMAHHE
NPONONBLHEIX CHI Ha BeJMUMHY pacropa.
ITIpn Temmeparype GetoHa Gosiee Harperoit
NOBEPXHOCTH CBOJA:

go 400 °C Bxmeu,
¥, h?
T2 (331)
Gonee 400 °C
¥ Ired
n=——-", 332)
r Ared (

riae Ared — COOTBETCTBEHHO IUIOLIaZb U MOMEHT HHep-

A — ropu3oHTaNBHOE HepeMeMIeHHe KOHIA XKeCT-
KO KOHCOJIM B OCHOBHO# CHCTeMe, BhI3BaH-
HOe TOBOPOTOM CEYCHHH B IUIaCTHYECKHX

mapHamHpax
A=f0. (333)
-y |{L e_t]/f_
o= B [(r),+f] [ (334)
rae 0= 50-71—"5"%, (335)

i — xo3dbduHeHT apMHpOBaHUA CBoHa, %, NpH-
HHUMaeMslii He Gonee 2,5%; opu u = 0 ¥ =
=50,anpuu=25% ¥=0;

(Tl) — KPHBH3Ha XeJe300eTOHHOro CBOAZ C Tpemm-
HaMH B DacTAHYTOH 30HE, BhIYHCIACMaA MO
dopmyne (36).

Ilpu ompepencimu yrma @ xo3dpduonentst fp u v
NPHHHMAIOT COOTBETICTBEHHO MO Tabn. 16 u 18 B 3aBH-
CHMOCTH OT CpefiHeli TeMIepaTyphl GeToRa B CeueHMH
csopa. Koapdummenr ¥, » popmyne (326) u ¥, B
dopmynax (331) u (332) 3aBHCAT OT BESIHUHHEI IXCHT-
PanbHOTO yrna cBoia 2a M HPHHEMRI0TCA Io Tabn. 59.

JUmHa XKecTKo# KOHCONH [, B OCHOBHOM CHCTEMeE Ol
penenserca no dpopmyne

(336)

I,_.=r(l—- sina)

a

MoMeHT B CBoOfe OT BO3MCACTBHA TeMIICPaTyph OIl-
peHenAercs ¢ yueToM HOBOPOTa CEYeHMil B IUIACTHUEC-

KHX mapHApax mo ¢popmyine
L
M, = ! -
ra

Ilpu geiicTBHH paBHOMEPHO pacHpefeNeHHOR Harpy3-
KH M COBCTBEHHOr0 Beca B 3aMK€ # B ONIOPHOM CEYeHMH
CBOA ONMpEMENA0T NMPORONBHYIO CHITy K M3rmGatoumii
momeHT. B 3aMKe CBozia mpononsHas cana N, f papHa
pacnopy Hy.

(337)

#lred UMH MPHBENCHHOTO CeveHMs CBOMA B 3aMKe, Pacrop oT paBHOMEPHO PacIpe/e/IeHHON HATPY3KH H
onpenensemsie no popmynam (6) u (11). COBCTBEHHOTO BECa OMPENENAIT KaK M GecClIapHHp-
Insa cBona c BricoTOH ceuenna h <057, HOTO CBOO2 Mo dopMyIe
a TaKxe 1A cBofia ¢ mogsemMoM f = 1/8] 4 Ysqr
BbICOTOl cevenna b < 0,1/ ko3ddumpen- =2 (338)
TOM 7 MOXKHO TIpeHeGpedn. (1+n)
TaGnunma 59
Yron oymx KoadduimeHrTH
cBopa 2a,
rpan ? L P P s ¥ ¥Pq
35 0,000118 5019 - 1,09 0,0186 0,0463 0,000361 0,006330"
40 0,000185 3700 1,06 0,0277 0,0603 0,000597 -0,010688:;
45 0,000310 2500 1,03 0,0391 0,0766 0,000969 0,016932
50 0,000560 1295 1,00 0,0533 0,0937 0,001450 0,025515
60 0,001750 543 0,97 0,0906 0,1340 0,002930 0,051461
70 0,003610 299 0,94 0,1410 0,1810 0,005310 0,092155
80 0,006790 17s 0,91 0,2060 0,2340 0,008830 0,151455
90 0,012300 105 0,88 0,2850 0,2930 0,013700 0,232242
100 0,020000 68 0,84 0,3800 0,3570 0,020200 0,337199
110 0,031900 45 0,81 0,4900 04260 0,028400 0,467923
120 0,047800 31 0,78 0,6140 0,5000 0,038500 0,625000
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Ie q— PaBHOMEpPHO pachpele/ieHHasA Harpy3KaHa 1M
nposnera cBoa.
Hsrubalonmiit MOMEHT B 3aMKe CBOJIa

le = Mf ot Hflk' (339)

B ONOpHOM CeyeHHMH CBOMA TIPOAOJIbHASA CHIIa
N3y = Hycosa +0,5ql sina (340)
M H3rnbaloniil MOMEHT
My = Mg+ He(f —1 ;) — 05qr *sine.  (341)

Haru6aronmit MOMEHT OT paBHOMEDHO pacnpefesicH-
HOH Harpy3KH BBIMMCIAIOT O Gpopmyne

2
My =0250,——. (342)

Koapduumentsr 93 u v, B dpopmynax (338) n
(342) npuHuMmaroTCs 1o TadNi. S9 B 3aBMCMMOCTH OT
BEJTHIHHB! LIEHTPANILHOTO YIJIa CBOAA 2a.

Ot COBMeCTHOro JeHCTBHA Harpy3kH, COGCTBEHHOTO
BeCa M TeMIepaTypbl M3rHGaroiue MOMEHTHI M IpO-
DONIBHBIE CHIIBL anrebpauaecKn CyMMHPYIOTCA. JKCIIEH-
TPUCHTET NPONOIBHONH CWIbI OTHOCHTENIBHO OCH, IIPOXO-
DAled yepe3 HEHTP TADKECTH NPHBEOEHHOrO CeYeHHs
CBOJa,oNpenenaercs no bopmyine

__M
eo N (343)

HauGonee HanpsokeHHhle ceueHMsA >kene306eTOHHOro
CBOJIa B 3aMKe M Ha ONOpE PacCUMTHIBAIOT HA BHENEHT-
PEHHOE CKaTHe NMpH KPaTKOBPEMEHHOM H JUIHTENIBHOM
HarpeBe. CedeHHe >kene300eToHHOTO CBOMIA B 3aMKe ¢
OIHHOYHON BepXHeil apMaTypoH paccMaTpHBaeTCA Kak
GeToHHOE, eCll MOMEHT M, , MeHbllle MOMEHTa OT 06~
CTBEHHOTO Beca CBOAa W Harpysku M, .. Ilpowocms
OIIOPHOTrO Ce4YeHHs CBOHA MpoBepsiercs 6e3 yuera apma-
Typht no popmysnie (75) win (82), mpuHHMasn pacyer-
Hoe conpoTusiieHHe GeroHa mo Tta6n. 14, 15 u 16 xax
A GeTOHHBIX KOHCTPYKUHA. Kosbdmumenr 7,
TNpHHHMAETCA B 3aBHCHMOCTH OT CpeiHell TeMIeparTyphi
GeTOHa B CeYeHHM CBOJIA.

PackpeiTHe TpemmH B GeTOHe 3aMKa CBO/Ia IpH BHe-
HNEeHTPEHHOM CXATHH C GONBLIAM 3KCHEHTPHCHTETOM K C
IIPOHONBHO# CWIOi, pacHOJIOKEHHOH CO CIOPOHBI Gonee
HarpeToii IOBEPXHOCTH CBOJIA, ONPEAENAT o Gopmy-
ne (267).

Brirn6 kene30GeTOHHOro wid GETOHHOro CBOHA B
3aMKe OT BO3[ICHCIBMA TEMIEPaTypbl ONpPEACNsIor Ho
dopmyne

H,rsin*a
2EbAred

O1 paBHOMEpHO paclpefeneHHOi HArpy3KH H ¢o6-
CTBEHHOTO Beca NMporHG CBOIA NMpH HarpeBe B 3aMKe
BBIHCIOT 10 GhopMyIie

3
wH,r
fr=vpge,r 5 -

. -(344)

Fom Hr sin’a _ pMr? _ wGHfr3+
= Ay B B
e & 2
aqr qr
+ —_———] 345
o ('6B * 3Eb‘4red) 343)

B dopmynax (344) u (345):
Hp u My — onpenensior COOTBETCTBEHHO MO dop-
mynam (338) u (342);
Qg1 P, — KOIQOUIMEHTH, NPHHHMAOICA IO
Tabn. 59;
B — XecTKOCTh CeyeHHs B 3aMKe, BBIUMCIIAIOT
no ¢opmyne (299) mia xenezobeToH-
HOoro ceopa u mo cdopmyne (298) —
1A GeTOHHOrO CBOAA;
A, .4 — Womwanp NPHBEAECHHOTO CeYeHNA CBOJA,
BEIWMCIIAeMan oo ¢opmyne (6) .

IIporu6 1 BBIrHO CBOZ@ OT COBMECTHOTO BO3MEHCT-
BHA TEMIlepaTypbl, COGCTBEHHOrO Beca M HarpysKH
anrebpanveckH cymmupyworcs. Ilpn Hanuuuu B cBome
CKBO3HbIX OTBEPCTHIi IUTOILANp cedeHHs GeTOHa clleyeT
YMEHBLIATh Ha BEIHIHHY INOILASIH OTBEPCTHI.

6.15. IlwinnnpHyeckHe GeTOHHbIE CBOMBI NPUMEHs-
I0TCA NpH TeMIIEpaTypax Harpepa, NpeBBIMIAIOIIMX Hpe-
HeNbHO OOIMYCTHMYIO TEMIIEpaTypy NpUMEHEeHHs apMa-
Typel (cM. TabGn. 24). TonumHy UWIHHAPHYECKHUX
6GeTOHHBIX CBOROB NMPUHMMAalOT He MeHee 1/20 mponera.
BeroHHble CBOAB!I ONMMPAIOTCH Ha NpPOMAONLHBbIE GaIKH
Mo HAKJIOHHOMY HIBY (NSiTe), MOYLIEMY NepleHInKY-
JIAPHO K OCEBOH JIMHHH CBOJA.

Iununppudeckuii GeTOHHDbIA CBOM, OUYepUEHHBIH MO
Hlyre Kpyra, NOABEPracTCA HEPaBHOMEPHOMY HarpeBy
IO BBICOTE CEUYEHHA CO CTOPOHBI HIDKHEH NMOBEPXHOCTH
M JEHCTBMIO PaBHOMEPHO paclpeJelICHHOH BepTHKalb-
HOH HarpysKH, BKJIOYaloLE# cOOCTBEHHBI BeC cBOAA.
CBon MMeeT HEMOJBHXHbIE ONMOPbI. MEeTOAMKaA pacuera
GeTOHHOrO CBOMIa B HArpPeTOM COCTOAHMM 3aBHCHMT OT
BEJIMYMHB] HANP/DKEHHA CXKaTMA B GeTOHE, BBI3BaHHOIO
Harpy3Koi ¥ cOOCTBEHHBIM BECOM.

IIpenBapuTenbHyl0 OmEHKY HANpPAXKEHHOIO COCTOS-
HHS TIPOH3BOJAT IO CPeHUM HANPKEHHAM CXKATHA
GeToHa B 3aMKe, ONIpeieIAeMbIM KaK I TPeXIIapHUp-
Horo cBopa (uepr. 52) no popmyne

ql’
roe b — umpuHa cBopa.

a \B
R

Yepr..52. Cxevm pabornl TpEXUmApAwpROro CBOA2 Ipk Harpese
C "BENPAKCHESMECXaTuR B GeTOHE OT Harpy3KH H COOCTBEH-
Roro Beca fo 0,05 MIla
1 — cBop mo HarpeBa; 2 — CBOJ HarpeThll; 3 — yCNOBHBIiH
MWAPHKP
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Ecnu BeruucnenHsie o ¢opmyie (346) HanpsokeHus
oxatHa B GeTOHe 33aMKa CBONA 0 f < 0,05 MIIa, 10 pac-
YyeT MPOYHOCTH CeYeHHHt CBOXa MOXHO HeE NPOM3BOAUTS.
Pacrniop ot coBmecTHOro paeiicTBua cOGCTBEHHOrO Beca,
PaBHOMEPHO paclpefieJieHHOH Harpy3KH H TeMIepaty-
PBI ONpeneNnfAoT KaK I yCIOBHOFO TPEXIIapHHPHOro
CBO/Ia C PAacyeTHBIM MNponeToM [ , H CTpeoH Moabema
fo no dopmyne

ql%y
= ) (347)
8fy
roe 1, =1 +hsing; (348)
- f_ sina
o =f—05k ( P +cosa) ) (349)

Boiru6 cBopa B 3aMKe OT BO3IEHCTBHA TEMIIEPATY PbI
npi 0 < 0,5 MIla onpegensior no popmyie

1=V @+ &s')? - 0,257 —f, (350)
rie  s'=)/f*+025; @3s1)
As'=¢e,s'; (352)

€, — medopMaums cBOfa OT BO3MAEHCTBUA TeMile-
parypbl fI0 OCH B HalpaBJieHUH IPOJETa, Bbl-
gucisgemas no dopmyie (23).

Ecnn Beiuncitentsle no dopmyie (346) HanpsxeHus
okatHA B GeToHe 3amka cBofa 0y r > 0,05 MIla, to pac-
nop B CBOJle OT BO3/IEHCTBUA TEMIIEPaTyphl OMpenens-
1T 0 ¢opmyne (326), B KOTOpOii 3HaYeHHMA €, ¥ A
BBIYMCIIAIOTCA KaK 1A GETOHHOTrO CBOMA, @ ECTKOCTb
B — mo ¢opmyne (298) . Ilpu onpeneeHHH XeCTKOCTH
E)y, By n v npuruMaloT mo Tabn. 16, 17 u 18 B 3aBucH-
MOCTH OT CpefIHet Temreparypbl GeToHa cBoja.

HWarnGatowmit MOMEHT OT BO3AEACTBUA TEMMEPATYphI
B 3aMKe CBO/a ONpedensioT no dpopmyne

M,=-Hl,. (353)
B dopmyne (353) I, BOMMCIAAIOT NO BLIPAKEHHIO
).

(336

HMarubarommit MOMeHT M,,; OT BO3[EHACTBHA TeMe-
paTypbl B ONMOPHOM ceueHMHM cBopa I/—II BerMHCISAIOT
no ¢opmyne (329). Ilpn 3toM pacueTHoe 3HaueHHe
M,, nonxaio ynosnerBopars yciosuio (330).

Pacniop, usruGalomuit MOMEHT B 3aMKe CBOHa, Hpo-
OOJIBHYI0 CWIY M U3rHGaolmii MOMEHT B OINOPHOM
CeueHHM CBOIA OT paBHOMEpPHO paclpemeseHHON Ha-
TPY3KH M COGCTBEHHOro BeCa ONpENeIIA0T COOTBETCT-
BeHHO 110 opmynam (338) — (341).

Pacyernpie maruGamoume MOMEHTBHI H IpOMOJIbHBIE
CWIbI B 33a8MKe M B ONOPHOM CeYeHHM CBOHA OT COB-
MECTHOTO HelcTBHA COOCTBEHHOro Beca, Harpys3ku M
TEMIIEpaTypbl ONpERENAOT anreGpaHyecKHM CYyMMHPpO-
paHueM. Ilocrne ompenesieHHs 3KCHEHTPHCHTETOB Ipo-
HONBHBIX CWI B 3aMKe H B ONIOPHOM C€YeHHH IPOH3BO-
OAT NpOBEPKY NMPOYHOCTH 3THX CEYeHMH Ha BHEUEHTpPeH-
Hoe cxatue no opmyne (75) wis KpaTKOBpeMeHHOro
H IUIMTENbHOTO Harpesa.

BriruG cBOga B 3aMKe OT BO3ACHCTBHSA TeMIepaTyphl
omnpenenswor no ¢opMmyne (344), a nporu6 or cober-
BEHHOT'O BECa M Harpysku — no dbopmyne (345).

6.16. llns ymMeHsllleHus pacriopa W pacKpbITUA Tpe-
myH B GeToHe OT BO3MAEHCTBHA TEMIEPATYphl LITHH-
[ApHUYeCKNe CBOAbl pEeKOMEHHYyeTC NpoeKTHpPOBaTh C
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nopaTiuBbiMu onopamu. IlopatnuBele OMOpPHI NpH Ha-
rpeBaHMM CBOA MOTYT nepemelnarsca. [lepeMelueHue
ONOp PEeryNHpyeTca CIHPAIBHBIMA WIH TapelbYaTHIMA
NpYXMHAMH, YCTaHOBIICHHHIMH B Y3/aX CONpSDKEHMA
CTOEK € 3aTAKKAMH KapKaca, WIM COOTBETCTBYIomei
XKECTKOCTbhIO KapKaca.

B GeTOHMBIX M >Kej1e306GeTOHHBIX CBOAAX C NOJATIIH-
BbIMH ONOPaMH IIPH pacueTe pacnopa OT BO3ACACTBHSA
Temneparypsl o popmyne (326) HeoGXOAHMO YUHTHI-
BaTh epeMelIeHie ONoP.

Tpu nepeMewienyu onop Ge3 UX NOBLPOTa onpenene-
HHe paciopa OT BO3/IEHCTBUS TeMIEpaTypbl B GeTOHHOM
H Xene306eTOHHOM CBOfaX MpoM3BOAMTCA No dopMyne

€,0l-2A
H,= =3 , (354)
(+7n) —‘21——3 +26
rne 8 — BerMuMHA MepeMelIeHHA OHOH ONOPbI

cBofa or pacnopa H = 10H, npunoxen-
HOT'O Ha ypOBHe HepeceueHHs OCeBOi JIH-
HHM CBOZIa C IIATOI;
¥; — ko3bdummeHT,
Ta671. 59;
€ 1, A, — npHHMMaIOTCA CorNlacHO TpeboBanmaM
nB mn6.14u6.15.

Iina sermcnenuss A mo dopmyne (333) neoGxomu-
Mo onpenenuts yron § no dopmyne (334), B KoTopoit
Ko3pdHIHEHT ¢ HAXOOAT O popMyIie

NPHHHMaeMBIH no

40u

=20 —-——.
v 15—n

(355)

IIpu pacyere GeTOHHBIX CBOJOB C NOAAT/IMBEIMH OIIO-
paMH, KOrfa cpefHee HamnpsbkeHHe Ckatusa OeToHa B
3aMKe 0T COGCTBEHHOro Beca M Harpy3KH, BBIUMCIIEH-
Hoe mo ¢opmyne (346), Gonee 0,6 MIla, yron 6 u
BENHUHHA A NPHHUMAIOTCA PABHBIMH HYNIO.

[py>#HBI WIH KECTKOCTh KapKaca peKoOMeHIyeTCs
nonbHpars ¢ TaKMM pacyerom, yroOGnl nepemelieHHe
onopsl ¢BOfA OT pacnopa, pasHoro 10 H,Haxomuirocs
B npegenax (0,10+-0,20)- 107 em.

Ins obecriedeHHA NOMATIMBOCTH ONOp CBOAR MpH
HArpeBaHHH MNpPYXHHBI NPeNBapUTESIbHO HOJIKHbI ObITh
MOMKATBI C TAKHM pPacieToM, 4ToGbl ypaBHOBECHTH
pacniop ot coGcTBeHHOrO Beca cBopa. IIpu npunoxeHnu
Harpy3KH DPEKOMEHQYeICA MPOH3BOMHTL HaslbHeiillee
nofiXaTHe NpPYXHH VI YPaBHOBEUIMBAHAA pacliopa,
CO3/18BaEMOro Harpyakoh. IIpu ypaBHOBeumBaHuUM
Npy>KHHaMH pacrnopa oT coGCTBEHHOro Beca CBOAa H
HarpyskH pacnop omnpepensierca no ¢opmyne (338)
KaK [yIfl CBOMA C HEMOABHXHBIMH ONOpPaMH.

PacyeT npOuHOCTH ceueHMA CBOAA C MONATIIHBBIMU
OIopaMH IMpPOW3BOAAT Ha BHELUECHTPEHHOE CXKAaTHe IO
YKa3aHHAM 1. 6.15 Kak Q1A CBONOB C HENoOIBHKHBIMH
onopamu.

6.17. IInockue nopBecHbIe MOKPHITHA NIPH TeMIlepa-
Typax Harpesa 10 800 °C MoryT GbITh BBINONHEHBI M3
OHOCTIOHHBIX GETOHHBIX IUIKT, MOABELIEHHBIX K Hecy-
IUHM MET&/UIHYeCKHM ABYTaBpOBHIM Gankam, 3ajienaH-
HbIM B GeToH. IIMTBI apMHPYIOTCA CBApHBIMM CETKaMH
(ueprt. 53).

Paccroamue B ocsix Mexnoy MeTaUTHYeCKHMH banka-
MH [OMXKHO GbITh He Gonee 1,5 M, a paccTosHHe OT OCH
KpaiiHeit Ganku 00 Kpas IikTsl — He Gonee 0,5 M. Tny-



OMH3 3afieNKH MeTATHYECKOH GankH B GETOH NMpHHH-
maercss He Menee 50 mm. Tonumna GeToHa IDIMTHI ON-
peAensieTca TeIIOTEXHHYECKHM PacHeTOM H3 YCNOBHA,
YTO TeMMNepaTypa 3aic/IaHHOW B GETOH MeTaluHYecKoi
OankH He JOMKHA NPEBLILATL NPENENLHO AOHYCTHMYIO
TEMINepaTypy IPHMEHEHHA CTanmu corjacHo Tabm. 24.
Iina Gonsweid HaneXHOCTH 3alENIKH METAUIHYECKOH
Ganxyu B 6eTOH peKOMEHAYeTCA YKJIafbIBaTh CETKY M3
apMaTypbl MaMeTpoM A0 6 MM C pa3MepoM mAyeeK He
meHee 100X100 mm M npHBapUBaTh €¢ K HHXHER
noJjke. :

Ina o6pasoBanusa 3a30poB B 6eToHe, KOMAEHCHPY10-

mMX 3HAYHTeNbHOE TEMMNEpaTypHOE paciiHpeHHe MeTan-

Jia, 3aieNblBaeMan YacTh GAIOK [OJKHA NMOKPHIBATHCH
cJ10eM Bbiropaloueit 06Ma3kh.

TIpouHOCTh 3a5IeNKH METANTHYECKOH 6ankyu B GeToHe
onpepenseTcd Ha OCHOBaHHWHM pacyera OeTOHHOro cewe-
HHA, HaKJIOHHOTO K TMpPOAONbHOH ocH Ganku nopm yr-
nom 45 ° ot HmiaHelt TONKH MeTa/uTHueckoii Ganku o
BEpXHeH MoBepXHOCTH GeToHa, Ha MeiicTBHe H3ruGaro-
IEro MOMEHTa OT cOGCTBEHHOIO Beca IUIHTHI.

yaEnd

Yepr. §3. PacverHan cxeMa OMPEACNECHHA NMPOYHOCTH 3aJENKH .

MeTaJuTHYeckol GanKu B GeTOH IUIHTH

1 — Temnon3onauma; 2 — KOHCTPYKTHBHASA apMaTypHas CeTKa,
3 — Hecyuiag MeTaUIHYecKadA Ganka

Harpyska, nepemawouiascs OT IVIMThI Ha EOAMHWLY
IVIHHBI METAIHYeCKOR GanKH, JOMXHA yIOBIETBOPATH
YCJIOBHIO

b+3,3h,

rne hy; — rnyGuHa 3aneniku 6anky B GeToH;
b — uniprHa nonkK Gank, cMm;
Y¢¢ — K03bGHUMEHT, TPHHUMEEMBIH N0 Tabn. 16
B 3aBHCHUMOCTH OT TeMMNepaTyphl OeToHa Ha
YypOBHEe HMXHEH TNONKH MeTannuueckoi
Ganku.

AS , (356)

6.18. ToxpuiTHA HpH TeMuepaTypax HarpeBa Gojee
800 °C ocymiecTBIAITCA W3 COOPHBIX MOIBECHDBIX XKe-
ne306eTOHHLIX pebpucThix maHeneit (4epr. 54) ¢
OKANMIIAIOIMMH TONEpPEeUHEIMU pebpamvu WM 6e3 Hux.

OtHolueHHe BBICOTHI NMONKH /¢ K NOJNHOW BBICOTE
NaHesn h peKoMeHAyeTcs NPMHUMATL B COOTBETCTBUH
¢ uept. 14. PaccrosHma Mexay ocaMHu pebep JOJKHBI
npuHuMateca: 1,< 150 em; by <150 cm u mmpuHa pe6-
pa b = hs; BBICOTBI NOJNKH B CEYEHHH C yCaJlOMHBIM
mmoM (cM. uept. 54). HonsecHaa nmaHens» paccMaTpH-
BaeTCA KaK ABYXKOHcoNbHas Ganka. Paccrosanua mex-
my nonseckamu !y ¥ JUIMHY KOHCONH /. cnemyer npu-
HUMATh TAKHMH, YTOOBI B GeTOHE MOJIKM He BOZHMKAIH
pacTAruBamomme Hanpspkenus. IIpm paBHOmMepHO pac-
NpefiefieHHOM Bece ¢ 1O JIHHE NaHeIIN 3TO YCIOBHE Bhl-
nonusercs, ecu . = 0,515.

TIpouHOCTh MOMBECHHIX MaHeseH, MMEIOUMX OKaii-
misomye pebpa, MpoBepAlT B Haubosnee HampsokeH-
HbIX MECTaxX: B BepTHKanbHOM ceuenum /—/ u B ropu-
30oHTANbHBIX ceuenmax J—II w HI-III (cm. uept. 54).
PacueT NPOYHOCTH BepTHKANLHOro cevenmns /—/ npous-
BomMTCA Ha AeficyBHe H3rubatomero Momenra ot cober-
BEHHOTO Beca KOHCONM NpHM [UIMTEJIbHOM Harpese. 3T0T
MOMEHT onpepensior no dhopmyne

M=05ql2, (357)

rae q — pacueTHas Harpy3ka oT coGCTBEHHOro Beca
noasecHo# naxenyu, MIla.

PacueTHBIH M3rHGajoMi MOMEHT, BEINHCIIEHHBIH N0
dopmyne (357), RONKeH YROBNETBOPATL YCIOBHIO
NPOYHOCTH MaHeNH COrJIacHO BhipaxkeHuio (105).

llpn mmpnue pebpa b > 1,2hpumm b > 1,2hg;
(eciu ecTh ycajouyHble WIBBI B NOJIKE) pacyeT MaHeNln
npou3BOAAT 0e3 yueTa yCHnuid, BbI3BaHHBIX TeMHepa-

H.
1-ypl(’)acqe'r NPOYHOCTH TOPH3OHTaNIbHBIX cedenmit I/—I]
u -l npon3sonsar Ha pefictBHe COGCTBEHHOTO
Beca TMONKY M TEIUIOBOW H3ONAUMH, PACNONOXKEHHOH
Mexay peGpaMu, Ipy AIHTENBHOM Harpese,

CoGeTBeHHDBIN Bec NONKH M TEIUIOBOR H3ONAIMH Bbl-
3bIBaeT B CeueHHAx /I-II u III-III BReneHTpeHHoe pac-
TKeHHe, HanpskeHns pacTaxeHus B Touke / ceueHMst
II-II peGpa (cM. uepT. 54) BEMHCAAIT No hopmMyIie

o=+ 10 38

npu pacuere ceuenun JII-III B hpopmyny (358) Bmecto
b BropMTCA BenpuuHa b +¢;

N — npononsHan pacTArHBaioWas cwia or cober-
BCHHOTO Beca MaHENH HHXe paccMaTpHBaeMoO-
rO CeveHMs;

M, — narubatolmit  MOMEHT, OINpENENAEMbIA KaK
DNA 3aueMIeHHOH Ha ABYX onopax GeToHHOMH
GanKH eqHHHYHON IIMPHHBI:
q,b}
12
rhe q, — paBHOMEPHO paclipefieNeHHas Harpyska oT
coGCTBEHHOrO Beca NMaHenH HUXKe pacueTHOro
cevenma JI-JI wn III-111,
Ilpn pacuere maHenu, B KOTOPOH KOHCONb HE HMeeT
oxaimngiomero nonepeyHoro peGpa mo rTopuy, HeoG-

XOMMMO ONpeNeNATh TaKXKe M3ruGaiommii MOMEHT B
MeCTe COTpAXEHUA TNOJNKHU ¢ NMONepeYHnM peGpoM oT

(358)

M, = (359)
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cobcTBeHHOTO Beca KoHconH B ceuenmu II-II no ¢op-

Myre
M,

=0,5¢,17.

(360)

Ipu pacuere cevwenmsa II-III B8 ¢dopmyny (360)
eMmecto [, BBomurca Iy — c. Ilpu 3atom B dopmyny
(358) cnemyer mnoncraBnATh HauGonbllee 3HAYCHHE
H3rubamomero MOMEHTa, BBINHCIIEHHOro Mo ¢(opmy-

nam (359) u (360).
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PacTaruBaolme HanpsokeHHS B GETOHe, BbMMCIIEH-
Hele no dopmyne (358), HOKHBI YIOBIETBOPATH yC-

JIOBHIO NIPOYHOCTH
0pr SO7 7, Rp; -

(361)

B HepaBeHcTBe (361) KO3pHLUMEHT Y,, IPUHAMAIOT
o Tabn. 16 B 3aBHCHMOCTH OT TeMIlepaTyphl 6eToHa B

ceveruu II—I1 wau ITT-111.



NEPEKPBITHA

6.19. Kynona nepekpbITHH 4aCTO MMEIOT MHOTOMHC-
JieHHble TEXHOJIOTHYECKHE OTBEpPCTHA [MaMEeTpOM
10-50 MM Wi HeckonbKo Gonplmx oTBepcTHil. JbIp-
waThle KYTOa BHUIOIHAIT U3 MOHOMMTHOrO WIH cGop-
HOro GeToHa. B iHHApHYECKHX IleYaX KHIIAIIETO CIOA
IpH OMaMeTpe NMEPeKpHITHA [0 3 M MOHOJIMTHBIN JbIp-
qaThli KYHOJ 1ernecoo6pasHo pa3GUBaTh pafiManbHBIMU
H KOJIblieBHIMH LIBaMHM OeToHMpoBaHusa Ha 3-8 cer-
MEHTHbIX VIEMEHTa W OJMH LEHTPAIBHBIA KPYIJIblil
aneMeHT gMameTpoMm o 1 M (uepr. 55). Ilpu nuamerpe
KYTIoNa nepexpsiTvs Goiee 3 M peKOMeHIyeTCA yBesH-
9HBaTh KONWIECTBO KaK PaJHaJIbHBIX, TAK H KONbIEBbIX
umoB. Kynona u3 cOOpHBIX 1eMEHTOB JOJKHbB! HMETh
TaKOE XKe pAacClloNIOKeHHe IIBOB. MakcuManbHbIA pas-
Mep KaxJIoro 311eMeHTa, paclonoXeHHOro Mex/ay 1lBa-
MH, He JOJDKeH MpeBbaTh 1,5 M. PaguanbHeli wos
KaKk B COODHBIX, TaK H B MOHOJIMTHBIX KYTIONax, B
BEPXHEH YaCTH HMeeT ynmpeHue (uepr. 56), KoTopoe
3afoNHAETCA KAPOCTOHKHM pPacTBOPOM.

Konbuesbie 1 papuanbHble CTHIKH MeXAY c60pHbIMU
3NIeMEHTAMH 3alOJIHAOT XKAPOCTOHKHM PacTBOpPOM Ha
BCIO BBICOTY CEYeHHs, 3 B MOHOITHTHBIX KYTOJAX PacTBO-
POM 3aNOJIHAIOT TONBKO pajMaJIbHBIE LUBBI B HX BepX-
HEH YaCTH, IAe 3TH IIBHI UMEIOT YHIMpPEHHE.

B MOHONMHMTHbIX OETOHHBIX KYMOJIaX HNepeKPbITHi
6e3 CKBO3HBIX OTBEpCTHi CIIEAYeT NpelyCcMaTpHBaTh
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Yepr. 55. Pacuernnle cxembl GETOHHOTO KYMOJa MEPEeKPHITHA
OT BO3ACHCTBHA TEMIECPATYPHI

1 — KoMOeHCaHOHHLN OB; 2 — MATAa KynoNa; 3 — paaHanb-
HEI mioB; 4 — KONKIEBO# 0B
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Yepr. 56. Pamuansublii 1oB B GETOHHOM Kynouxe

1 — xapocTofkuii pacTBOp; 2 — IIMpWHA WIBAa B COOpHEIX
Kynonax He MeHee 20 MM, B MOHOJIMTHBIX — BIPHTBIK;
3 — GeTOHHLI IMEMEHT

pamHaibHbIC ¥ KONbIEBbIE YCaIOYHbIE IUBLI CO CTOPOHBI
HIKHell cdepHueckoil TOBEPXHOCTH COINIacHO TpeboBa-
HMAM 1. 548.

Pacuer GeTOHHOro KyTona NepeKpuITHA ¢ IDIOCKOH
BepxXHed MOBEPXHOCTBI0 Ha BO3/ICHCTBHE PaBHOMEPHO
pacnpenesieHHOH Harpy3kH, coOCTBEHHOro BECa H TeM-
neparypbl NPOM3BOOAT COINAcHO TpeGoBanmAM n. 6.12
Kak chepuueckyio GeToHHYI0 0GONOUKYy, reomMerpuye-
CKasA OCh KOTOPOH NPOXOMT Yepe3 CepeiHHY BBICOTBI
ceueHMsi KYINOJIa B 3aMKe H B mATe (CM. uepr. 55).
B pacyeTe NpUHHMaeTCA Cpe[JHAS TONIMHA OGONOYKH

_ (h +h))
m 2
Cobcrpennbrit Bec 0GOIOYKH NMPHHMMAETCA MO CpeHeH
BBICOTE CEYEHHA H PaBHOMEDHO paclpeAeNeHHBIM IO
IUTMHe nponerTa.

[Ipn HanvYMM B KyNone CKBO3HbIX OTBEPCTHI clefy-
€T Yy4YuThIBaTh oOclalileHHe ceueHus GeToHa OT-
BEPCTHAMH.

6.20. Pacuetr GeTOHHBIX CBOMOB C IUIOCKO#H BEpXHei
MIOBEPXHOCTBI0 M HIDKHEl INUIMHOPHYECKOH IOBepX-
HOCTBIO Ha BO3[IeACTBHE PaBHOMEPHO pacmpefiesIeHHOH
Harpy3km, coGCTBEHHOro Beca ¥ TeMIlepaTyphl IPOHU3-
BOAAT IO aHAIOTHH C PacyeTOM IWIHHAPHYECKHX CBO-
JOB, HATOXEHHBIM B 11. 6.15. IIpu 310M pacnop oT Bo3-
HeHCTBHA TEMIEPAaTypbl B CBOAAX C HENOJBMXHBIMH
onopamu BermciAwT mo dopmyne (326), a B cBomax
¢ NOAATIMBBIMM omopamu — Io dopmyrne (354).
JKecTKoCcTh TaKHX CBOMOB INpPHHHMAaeTCsl TMO CpefHei
BBICOTE CEYEeHHsA CBOMaA, PACNOJNOXEHHOTO Ha paccros-
HuM 1/4 nporneTa oT ONOPBL.

IIina BocnpusATHR pacnopa OT GeTOHHOro CBOAA
yCcTpauBawT A06aBoYHOEe apMHpPOBAaHHE CTEHKH, ONOp-
HYIO paMy WIH Kapkac.

h € PajIHyCOM KPHUBH3HBI OOONOUKH T .

BOPOBA

6.21. Ilog3emuble H Hag3eMHble GOpOBa M3 XApO-
CTOHKOTO 0GeTOHa M XKeye300eToHa NMPOEKTHPYIOT MWIA
OTBOAA [bIMOBBIX ra30oB. KOHCTpYKIMIO MOMA3EMHBIX
6opoBOB OOBIYHO NMPHHMMAIOT H3 COOPHBIX 3JIEMEHTOB
TNpAMOYTONBHOTO, KPYIJIOro, JUIMIITHYECKOro H ApYy-
TMX BHAOB ceueHMs. Beibop dopmel ceueHnsa GopoBa
NPOH3BOJAT B 3aBHCHMOCTH OT TeMMeEpaTypbl OTBOJH-
mpix rasoB. [Ipn TeMneparypax oTBOOMMBIX rasoB, He
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NpPeBBULIAIOIAX NPEHENbHO AOMYCTHMYIO TeMIepatypy
npuMeHeHHa apMatyphsl (cM. Tabn. 24), Goposa npoex-
THPYIOTCA MNPAMOYTO/IBHOrO WJIH KPYIJIOrO CedeHHs
¢ nepenayeii Ha apmarypy GONBIIMX pacTATMBAOIMX
YCHNHH, BOHHKAIOIMMX OT BHEIIHUX HArpy30K H TeM-
neparypsl. IIpn Goliee BBICOKHX TEMIEpaTypax OTXO-
OALMX Ta30B, NPH KOTOPHIX HENb3fl MCHNONB30BaTh
paboTy apmaTryphl Ha pacTaXeHHe, NeNecoo6pasHO
TIPMMEHATh MNOJi3eMHBIe GOpOBa IIIMNTHYECKOTO ce-
HeHMfi WIH H3 >KApOCTOMKMX OETOHHBIX 3VIEMEHTOB
¢ NONYIMPKYJIBHBIM WIH JYYKOBbIM CBOHOM IOK-
PHITHAL. '

ITop3eMHbIii GOPOB KPYTIIOTO CEYEHMA U3 HKAPOCTOii-
KOTO XeJe306eTona (vepr. 57) paccuurbiBaeTcs MO Cie-
AyonmM paboyHM COCTOAHHAM:

nycK B 3Kciryarammio. JIeHCTBYIOT HarpyskH, co6-
CTBEHHBIH BEC H HEpaBHOMEpHBLIH HarpeB IO BbICOTE
CeUeHHA CTeHKHM GopoBa. T'OpH3OHTaNbHBIE M BepTH-
KabHbIE CEYECHHA CTEH GOpOBa PacCUMTHIBAIOT Ha BHe-
LieHTPEeHHOE CXAaTHe OT COBMECTHOTO AEHCTBHA TeMIle-
PaTyphl, cOGCTBEHHOTO Beca M NOCTOAHHOM Harpysku.
Buyrpemnsa apmarypa B cxkartofi 30He CTeHOK Gopopa
B pacyeTe He YUMThIBaeTCA.

Yeunus OT HAarpy3ku ONpeAeNAOTCA O NpaBWIaM
CTPOMTENIbHON MEXaHHMKH, 2 M3rubalomuii MOMEHT OT
HepaBHOMEPHOrO Harpepa IO BBICOTE CTEHKH GOpoBa —
no ¢popmyne (50).

PacueTHble conpoTuBnenua GeToHa ¥ apMaTypbl IIPH-
HHMaIOTCA VI KPaTKOBPEMEHHOTO HarpeBa C y4eToM
Ko3p¢umMeHToB ycroBuit  paGoTBI Y, M Y, MO
Tabn. 16 1 35;

GopoB HaxomuTcA B IKcITyaTamuH. CTeHKH GopoBa
PaBHOMEpHO TNporpesinch. I'OpH3OHTaNbHBIE H BeprH-
KasibHblE CEHCHHS PACCYMTHIBAIOTCA Ha BefiCTBHE Harpy3-
KH H cobcrBenHoro Beca. Hapyyiaian apMartypa B Cka-
TOH 30HE CEYCHHSA B pacyeTe He YUMTHIBAETCA.

Ilpn pacnonoxeHun GETOHHOro WiIH Xene3oGeToH-
HOro GOpoBa Haj 3emuleif HIIH B ClleHHATLHOM KopoGe,
BOCHPHHMMAIOIIEM BHEILIHIOW Harpy3Ky, pacder GopoBa

HpOM3BOJIAT Ha H3rHGalouMii MOMEHT OT HepaBHOMep-
HOIO HarpeBa MO BBHICOTE CTEHKH M Ha COGCTBEHHbIA
Bec. B aTom ctywae GopoBa MOryT HMeTh J1106oe ogep-
TaHHe.

6.22. [Ipn Temuepatype MBIMOBBIX ra30B BhIILE Mpe-
NeNBHO AONMYCTHMOl TeMNEepaTyphl NMpHMEHeHHS apma-
Typel (cM. TaGn. 24) mop3emmblil GOPOB H3 HKAPOCTOH-
Koro OeToHa I0keH HMeTh TNoTiepeYHoe CeueHne B BHIE
amnca (vept. 58) . Pacuer GopoBa NnpoH3BOAAT NO Clle-
AyonmMM pabodHM COCTOAHHSM:

GopoB HaXORBTCA B 3eMIle B HEHATPETOM COCTOSIHHH.
JeficTBYI0OT Harpysku M coGcTBeHHBIH Bec. OuepTanme
GopoBa MOAGHpaeICA TAKHM, IPH KOTOPOM NOJy9aloT-
cA HauMeHbliHe H3rnGalolme MOMEHTEI OT BEPTHKAb-
HBIX H TOPH3OHTANBHLIX CHII. DIUTHIIC JOJKeH GbITh TEM
Gonbilie BHITAHYT B BEPTHKANBHOM HaNpaBJICHHH, 9€M
Gonplile OTHOUICHHE MeXXy HHTCHCHBHOCTHIO BEpTH-
KanbHOro ¥ G0KOBOTO JaBieHU.

TIpn paBHOMepHO pacnipenmelsieHHO# BHEIIHEH Harpy3-
Ke OTHOIUeHHe MeXOY BePTHKAIBHBIM H FOPH3OHTalIb-
HbIM [MAMETPaMH YUTHIICA JOJKHO COCTaBJIATh IPH-
MEpHO KOpeHb KBafipaTHBI H3 OTHOILIEHHA BEPTHKATb-
HOTO H GOKOBOTO aBJICHHA.

Yeunua B ceueHHMAX CTEHKH GOpoBa OT HAarpysKkH M
COGCTBEHHOTO Beca HaxomAT no ¢opMynaM CTpoOHTENb-
HOH MEXaHHKH;

nyck B axciryaranmio. CreHxn GopoBa HepaBHOMep-
HO Harperbl. Cedenns GopoBa pacCUMTHIBAIOTCA Ha BHe-
NEHTPEHHOE C)KaTHE MPOJIONBHOM CIIOH OT NOCTOSAHHON
Harpysku 1 coGeraenHoro Beca 1o opmyne (75) .

ApMaTypy yCTaHaBJIMBAIOT TONLKO Yy HapyXHO# cTo-
POHBI CTeHKH OGOpoBa M3 pacuera Ha MOHTaXHbIE
Harpy3xu;

Gopos HaxomHTcH B IKCIDTyaTamHH. CTEHKH paBHO-
MepHO HpOrpeThl. ApMaTypa B pa6oTe He yUMTHIBaeTICA
#3-32 BHICOKON €€ TeMIepaTyphl. beroHHbie cevelna 6o-
POBa PacCUMTHIBAIOTCA HA BHELCHTPEHHOE CXaThe MO
dopmyne (75).

PacuetHoe conpoTuBiieHHe GeToHa Ha CXaTHe MpPHHH-
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Yept. 57. Pacuernnie cxemst

@ — OT BO3NEHCTBHSA TeMNEPATYPhI; & — OT BO3ACHCTBHS Harpy3ku; | — Temueparyp; 2 — fedopmagii; 3 — HanpsxcHull; 4 — younmit
B NOJI3eMHOM KPYIIIOM Xeneloberonnom Gopose
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Yept. 58. Pacternnie cxemnl
a — TeMOepaTyp M HampsDKeHHHN; 6 — ycwmll oT Bo3fielicTBUS
HarpyskH; I — Temnepatyp; 2 — Hampsokemmit; 3 — youmit
B NMOA3eMHOM JUMITHYeCKOM GeroHHOM GopoBe

MaeTc C yueToM KoxbdminenTa ycnoBuit paboTst v,
no TaGn. 16 oA ONMTENPHOTO HArpeBa B 3aBHCHMOCTH
OT CpedHei TeMuepaTypsi GeToHa CKaToil 30HBI.

Ilpn TemmepaType OTBOIMMBIX Ia30B BHIILE IIPEMesib-
HO JIOMyCTUMOH TEMIlepaTyphl NPHMEHEHHA apMaTyphbl
(cM. Tabn. 24) peKOMeHAYeTCs TaKKe MPUMEHSTH Mo~
seMHple OopoBa M3 Xapocroiikux GeromHeix Gro-
KOB ¢ IDUIMHJDHYECKHM NOJYIMPKYABHbIM CBOAOM
(uepr. 59, @) M ¢ myuxoBbmM cBomOM (uepr. 59, 6).
Bnoku pns takux GopoBOB ABAAIOTCA HauGoree mpoc-
TbIMK B H3roTOBIeHHH. CBONOBLIE GIIOKH CO CTOPOHBI
HX HADYXXHO{i NOBEPXHOCTH HOJDKHBI HMETh apMaryp-
HYI0 CeTKY [ BOCHPHATHA MOHTXHBIX HArpy3oK.
Ilpn mmomagy MpOXOOHBIX CeYeHHH Hecymmx GopoBoB
or 1 po35mu PaBHOMEPHO paclpefieneHHOH Bep-
THKaJIBHOM NoCTOANHO# Harpy3ke o SO kH/m? Gomee
IKOHOMMYHLIMH ABJAIOTCA GOPOBA € MOMYUHPKYIIBHBIM
CBOIIOM, a NpH IUIOIAanH MPOXOIHbIX cevdenmit 4,5; 5.5
u 6,5 M — GOpOBa C JIYUKOBBIM CBOZOM, HMEIOLHM
HeHTpanbHbLE yron 2a = 120 ° (cM. uepr. 59, 6).
IIpu TakoM yTiie Mo BBICOTE HOPMANbHBIX CEYeHHH CBO-
a HamnpsKeHWs CXAaTHg OT ero coOCTBEHHOro Beca,
BHEIIIHEeH Harpy3KH H JaBJICHHA PYHTa paclipefe/ior-
¢ HauGosiee paBHOMepHO. IIpH MOIMIAIM IPOXOIHOTO
ceuenns Gornee 6,5 M?> HeoGXOIMMO NPHMEHATH GopoBa,
PaCHOJNIOXKEHHbIE B HECYIMX JKee300eTOHHBIX TyH-
HeJsAX.

Pacuer 60poBOB H3 apOCTOHKHMX GeTOHHBIX G)I0XOB
¢ MOJIyIMPKYNbHBIM WIH J1YYKOBBIM CBOAOM IIPOH3BO-
OAT MO CIIEAYIOUMM pabodM COCTOAHMAM

Yepr. §9. Koxcrpyximua HecyuuX GOpoOBOR M3 MAPOCTOii-
Kux GeroHubix GloKOB NN OTBOA2 Fa30B C TeMIEPATYpPOi
a0 800°C
4@ — C LWIHHODHMYECKHM MOJNYUMPKYNBLHBIM CBOOOM; O —
€ UANMHHIPHYECKHM JIYQIKOBRIM CBOAOM

OopoB HAXOXHTCA B 3emMile B HEHATPETOM COCTOSIHHM.
JleilCTBYIOT Harpy3kH OT aBJEeHUS TPYHTa ¥ cOOCTBeH-
Helii Bec. IIpouHOCTh CedeHMHt CBOOA H TOPH3OHTAlb-
HBIX CeUeHH CTeH NpPOBEpAIOT HAa [ecTBHe H3ruba-
I01Er0 MOMEHTa H MPOJONBHOH CHWIIBI OT COGCTBEHHOTO
BeCa M CHMMETPHYHOTO GOKOBOrO MNaBNEHHA TIpYHTa
[0 BepXHeil MOBEPXHOCTH CBOJA, a TaKXe OT coOCcTBeH-
HOTo Beca W [AaBjieHusA TPYHTa [I0 NOBEPXHOCTH 3eMIIH.
Hecummerpyunass 3acsmixa GopoBa IpyHTOM He J0-
IycKaercs.

PacueTr NpovHOCTH ceveHMii GOpoBa B MyCKOBO# ITe-
PHOR He NMPOH3BOAT;

GopoB HaxomuTcs B 3KCIIyaramus. CTEHKH M CBOX,
GopoBa mporpersl paBHOMepHO. IIpouHocTh ceueHMit
CBOJA M TOPH3OHTANBHBIX CEYECHMH CTEH PacCUMTHIBAIOT
HAa BHEUEHTPEHHOE CXKAaTHE OT COBMECTHOrO HeHCTBUA
coGCTBEHHOro Beca M MOCTOAHHOM Harpysku mo dop-
myne (75) Ge3 yuera ycuwiuil OT BO3NEACTBHA TeMIIe-
paTypel.

PacueTHoe compoTuBiieHMe GeToHa Ha CXaTWe NpH-
HMMAWT ¢ ydYeToM Ko3dduumenta ycnoBuil paGorbl
Yp; N0 TaGn. 16 I WIMTENBHOTO HAarpeBa IpH TeMIle-
parype GeTOHa B pacyeTHOM CEUCHHH.
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Ycuwmsa B cedeHuAx GopoBa M3 kapocTrokux GeToH-
HbIX OJIOKOB OT BO3JEHCTBHA HArpYy3KM, HaBJICHUA
TPYHTa H COGCTBEHHOTO Beca ONpeleATcs 1o yepT. 60
KaK B OJHONpPOJIETHOH paMe ¢ KPHBOJIMHECHHBLIM pHre-
JIEM H 3alIeMIICHHBIMM CTOHKAMH.

Jinsa onpeneneHuss yCWINit B CEUEHHAX PaMbl OCHOB-
HYI0 CHCTEMY peKOMEeHIYeTCA NpHHMMATh B BHIE CBOJA
H [OBYX 3alieMIIeHHBIX BHHM3Y CTOEK C HEHM3BECTHBIMH
YCHIHAMM, IPUIIOXKEHHBIMH B mATe (CM. 4epT. 60).

Ilpu cHMMETPUYHOM 3arpy>KeHHH CBOJIA HMeeM [Ba
HEH3BECTHbIX ycWwnuA: pacniop X, u usruGarommit mMo-
MeHT X, B j1eBOM ONOPHOM CeueHHH CBOHa. Takwe xe
YCHIIMA BO3HHKAlOT H B HPaBOM ONOPHOM CedeHHM
CBOA. Bepmlca.nbuaa ONnopHas peakmus X, paBHa IoJo-
BHHe Bcell pedcrBylouieli Ha CBoj Beprmcanmon
Harpys3KH.

HenspectHbie ycunus X, H X; onpenensior U3 yciio-
BHSA Hepa3pbIBHOCTH [edopmManyii CBOLa H CTEHKH B
ONOPHOM yane CBOJA.

IIpu 3TOM YCNIOBMH NMHeliHOe HepeMellieHue HaK-
JIOHHOTO CeYeHHsA CBOOa A B HalNpaBlIeHHM AEHCTBHA
pacnopa X; M yron NOBOpPOTa 3TOro ceueHus 6 mo
HallpaBNeHHI0 JEHCTBUA W3rubatomiero MoOMeHTa X,
COOTBETCTBEHHO paBHBI M NPOTHBONOJIONHBI MO 3HAKY
nepeMemieHMIo A M yry moBopora f HaKIOHHOTO
CECYCHHUA B MATE.
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Yept. 60. OCHOBHAsi CHCTEMA IANA ONPEACNCHHA YCHIMiE B cede-
FMAX Hecyuero 60poBa u3 xapocTofikux GeTtoHHbIX On0KOB
qy — DPaBHOMepHO pacupefe/icHHas NOCTOAHHAs Harpy3Ka;
Dyis Pva B Dys — BepTHKalbHhie HATPY3KHU OT aBJICHUA IPYHTA;
Dny B Dp, — TOPH3OHTaNbHEle Harpy3Ku oT 60KOBOro fasie-
HMS IPYHTa C yieTOM BEPTHKATLHOM paBHOMEpPHO pacnpenesneH-
HOH Harpy3KH; @ — IUIOTHOCTh I'PYHTa
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Ycnosue Hepa3pbiBHOCTH fAeopMalMil 3aMHCHIBaET-

CA B CIICOYIOIIMX YPABHEHHUSAX.
IlepemerneHne NO HaNpaBJIeHUIO CHIBI X ¢

IUIA CeYeHHs CBOJA
SuX1+83X3+A151 A4+ Apy+t A pr=4; (362)
IUISA CEYCHHST CTEHKH
8 X 4815 X5 +A'1g+A'1 qt A’lpv + A’lph =-A. (363)
CxnappiBas ypasHenus (362) u (363), nonyunm
(B +811) X, + (Bya + 813) X3 + A1 g+ A+
t+4q +A] qthipyt A'lpv +A1ph+A'1ph =0. (364)
Yron noBopoTa MO HaNpaBNIeHUIO U3rHbaIoLIEro Mo-

MeHTa X3:

IJiA CeYCHUA CBOAa
831 X1 #8033 X3+ A3+ A34+A3py +Bapp=y; (365)

IJIA CeueHH s CTEHKH
851 Xy +8%5 X, + A3+ ALy +
+A%py + Aspp =— . (366)
CxnappiBast ypaBHeHus (365) u (366), nonyunm
(B3 +85) X, + (833 +853) X, + Qg+ A’3g +h3,+
+D3q + Dspy + Nspy + Aspp + Aspp =0.  (367)

Peuras coBMecTHO ypaBHeHusa (364) un (367), onpe-
nensieM pacnop X, ¥ usrnGalouruii MOMEHT X 3.
B dpopmynax (364) —(367) npunaTo:
811 ¥ 6,3 — NepeMeleHHs ONOPHOTO CEUeHHA CBOMIA

A
A

VP
"Alph

12>
1pv

B OCHOBHOH CHCTeMe MO HanpaBJieHHIO
cunbl X; COOTBETCTBEHHO OT YCHIJIHH
X, =1HuX; =1H-cMm:

— NEpEMELICHHA ONIOPHOI0 CEYCHHs CBOIA

B OCHOBHO# CHCTeMe NO HaIpaBJIEHUIO
cwibl X; COOTBETCTBEHHO OT COGCTBEH-
HOro Beca MOJIOBHMHbI CBOHA, BepTH-
KanbHOH BHElHeH Harpy3kH, BepTH-
KanbHOI0O H TOPHM30HTaNbHOIo HAABJIC-
HHUA TPYHTA TONBKO Ha OFHY HOJIOBHHY
cBO[3;

811 1 83 — NepeMelLeHNs CEeUeHNS CTEHKH B OCHOB-

Al
Alpv"A

HOH cHCTeMe 1o HaNpaB/ICHHIO CHITbI X,
COOTBETCTBEHHO OT ycHmii X; = 1H u
X; =1H-cM;

[
5 Alq; — NEPEMECIICHHA CEUYCHUA CTCHKH B OCHOB-

HO cucTeMe N0 HaNpaBHeHUIO CHIIbl X
COOTBETCTBEHHO OT COOCTBEHHOro Beca
OHOM CTERKH, BEpTHKAaNbHOH BHEIlIHeH
Harpy3sKH, BEPTHKaJIbHOTO H TOPH3OH-
TaNBHOTO JIABJIEHHS IPYHTa TONBKO Ha
OOHY cTeHKY. B mawnoM cnyuwae mpu
Bepmkanbnux CTeHax 60pona
=0; A =0n A, y=1;

83 Mb33 — ymbl noaopora onopﬂoro CeyeHHs CBO-

A3g; Asq;
Aspv"Asph

7la B OCHOBHO# CHCTeMe N0 HaIlpaBJlie-
HuI0 u3rubatouero MoMeHTa X3 coot-
BETCTBEHHO OT ycunMa X; =1H u
X3 =1H:cm;

— Yriibl MOBOPOTA ONIOPHOIQ CEYEHMA CBO-

13 B OCHOBHOH CHCTeMe NO HanpaBIle-
HMIO n3ruGarouero MoMeHTa X3 COOT-
BETCTBEHHO OT COOCTBEHHOrO Beca IO-



JIOBHHbI CBOJA, BEpPTHKAIBHOH BHell-
Hell HArpy3KH, BEpTUKATHHOIO H IrOpH-
3OHTANbHOrO /I3BJICHHA TPYHTa TONBKO
Ha OfIHY TIOJIOBHHY CBOJA;
8% H 833 — yrIIbl OBOPOTA CEYCHHA CTEHKH B OC-
HOBHOM CHCTeMe IIO HallpaBJIcHUIO H3TH-
Gatomiero MoMeHTa X3 COOTBEYCTBEHHO
orycwmi#i X, = 1Hu X5 =1H - cm;
ALg; Ajg; — YTIBL TIOBODOTA CEYCHHS CTEHKH B
A A OCHOBHOH CHCTeMe N0 HalPaBJICHHIO H3-
3pv T T3Pk hBaioniero Momenta X3 COOTBETCTBEH-
HO OT cCOGCTBEHHOrO BECa OHOM CTeH-
Ky, BEpPTHKATbHOH BHCIIHEH Harpy3KH,
BEPTHKAIBHOTO M TOPH3OHTANBHOIO
[ABJICHUA [pPYHTa TONBKO Ha OHHY
cTeHKy. B pganHoOM ciydae mpu Bep-
TMKIBHBIX CTeHax Gopoma A, =0;
ALy =0uA},, =0.
Tocne onpeneneHnsa HeH3BecTHRIX ycwmi X,
U X3 Heo6XOmMIMO MOCTPOHTh SMIOPHI H3rMGaIoUEX
MOMEHTOB, HOPMAIbHBIX M NMONEPEYHbIX CWJI JUIA paM-
HO# KOHCTpYKIHMH GOpOBa H BLIMMCIIHTE pacueTHEIC YCH-
Jins B HauGosee HaNpsDKEHHBIX CEUeHHAX CBOJA ¥ CTeH.
Ilpu nepenave ycHIHA OT CTEH Ha OCHOBaHHME HcoG-
XOOMMO, YTOObI CHKMMalOIMe HaNpsDKEHHA HO NOJOMNI-
Be OCHOBAaHMA HE TPEBBILIAM pacueTHOE COHMpOTHBIIE-
HHe IPYHTA IIPH CHKATHH.

IPUMEPH PACYET A 3JIEMEHTOB
BETOHHBIX ¥ XEJE305ETOHHEIX
KOHCTPYKLIMI, PABOTAIONMX B YCJIIOBHUAX
BO3JEHCTBHMA MOBBIIEHHLIX H BHCOKHUX
TEMITEPATYP

TIPMMEPH PACUETA IMPOYHOCTH 3JIEMEHTOB
BETOHHBIX KOHCTPYKITHH

Tipamep 1.Pacder nNpOYHOCTH BHENECHTPEHHO CXKATO-
ro GETOHHOro INeMeHTa IPSAMOYTONEHOIO Cederusd,
O/IHOCTOpOHHE Harperoro Ao 600°C, HpA mpHIIONKEeHHH
MpOAONbHOM CHIBI CO CTOPOHb! MEHEe HarpeTo# rpaHH
ceuennd M 2¢’ < hy.

Mano: pasmeps! ceveHuss cBoGOJHO oneproro 3e-
menta: b =500 mm, h =500 MMm; pacleTHast MTHHaZ
lo = 4,50 M; 3meMeHT HepaBHOMEpHO HArpeT IO BhICO-
Te CeyeHAA, TeMIlepaTypa HauGonee Harperoit rpasu
600 °C; GetoH coctaBa N° 11 (cm. TaGin. 11) xnacca B20:
Ry, = 11,5 MIla (cm. Tabn. 14), E, = 19,5 - 10° MITa
(cM. Tabn.17); pacyeTHble 3HAYCHUA NPOJOIIBHOM CHIIBI:
OT BCeX Harpy3ok (Harpysku, CyMMapHas IHTENb-
HOCTb [eHCTBMA KOTOpPBIX Mana, OTCYTCTBYIOI)
N =600 xH, B ToM uHClIe OT ITHTeNBbHO AEHCTBYIOHMX
Harpy3ok Ny =425 kH; Bce Harpy3xu HPHIIOXEHEI CO
CTOpPOHbI MeHee HarpeTOi rpaHH ceYeHMS C IKCIEHTpH-
CHUTEeTOM, paBHEIM 100 MM.

TpeGyercsa NpoBEPHTL HPOYHOCTH CEYCHMSA.

Pacuer. W3 TemiorexHuueckoro paciera noiyte-
HO H3MeHeHHe TemilepaTyphl Ha 10 MM BbICOTHI cede-
ms, passoe 11 °C.

Ilpexxae Bcero HeOGXOOMMO ONpPENEIMTH IKCHEHTPH-
CUTET TNPWIOXKEHHA MNpPONOJIbHOH CHIB! BCIIEACTBHE
nepeMeliteHUA MOMOXKEHHA HEHTpa TKECTH CEucHHA,

BBI3BaHHOTIO €ro HepaBHOMepHbiM HarpeBoM. Jlia arto-
o COrNacHoO yka3lanmam N. 1.28 cevenne pasGuBaem Ha
ABE YACTH, CpefHAA TeMmleparypa GeToHa KOTOPBIX
oxaspiBaeTcA paBHoR 225 u 500°C, M mpousBoaHM
IpHBefiecHHe YacTedl INOaneil K IDTOLagM HeHarpero-
ro Gerona mo gpopmyse (2).

JiaAuA paspena ceueHHA MPOXOAMT Mo GeToHy, HMEID-
memy Temmeparypy 400 °C, u BbicoTa KaXmoil YacTH
ceucnns Gyner paHa (cM. vepr.9,6):

__ (600 — 400)-10
11
hy =500 — h; =500 — 181,8 = 318,2 mm.

3uavenns xodpuumentos f u V (ana xparxo-
BPEMEHHOFO <HarpeBa) MpPUHUMAaeM COOTBETCTBEHHO
5o 1abn. 16 1 18:

hy = 181,8 mm;

npa Temnepatype 225 °C ... §p = 0,86; ¥ = 0,74
500°C ... = 0,50; T = 0,53

(1) ”»

Jina cocraBa N° 11 cormacHo ykasaHusm m. 1.28

vy, =0,85.
Mo popmyne (2):
500 - 318,2-0,86-0,74
A = s =119 212 mMm?;
red22s 085
500-181,8-0,50-0,53
A edsoo = 5 85’5 = 28 339 mm>.

Paccrosinne OT NEHTPa TAXKECTH NPHBEICHHOTO ceye-
HHA [0 rpaHM, HanGoJiee COkaTo#H BHEIIHEH HArPY3KOH
(B nIAaHHOM CjTyNac MeHee HArpeTOll TpaHM CeueHHs),
onpefensem no gpopmyne (5):

_ 119212 -159,1 + 28 339-409,1
119 212 +28 339

CyMmapHeiii  IKCIIEHTPHCHTET HpPOJOJILHON CHIIbI
€y OTHOCHTENLHO LCHTPAa TAXKECTH INPHBEICHHOIO Ce-
ueHun onpepensercsa no ¢popmyne (128).

3HaueHAe PacyeTHOro IKCIEHTPHCUTETA NPOMOIIBHOM
CHIBl OTHOCHTEJIBHO LEHTPa TMXECTH NPHBEOCHHOTO
ceveHHs paBHO €,, = 100 — (250 — 207,1) = 57,1 mm.
OnpenesyiieM 3HaueHHe CIY4aldHOTO 3JKCLUEHTPHCHTETaA
e, cornacHo ykasamusm 1. 1.30, Tak xaK cBoGOIHO
ONEpTbiAl 3JMEMEHT ABJIACTICA CTATHUECKM OTIpENIEITH-
MOH KOHCTPYKIMeH

= 207,1 mm.

h 500
ea=—=T=l6,7MM>10MM> fo =
4500
= =7
Go0 MM

IKCIOEHTPUCHTET OT TEMIEpaTypHOro Bbiruba fj,
BBI3BAaHHOTO HEPaBHOMEDHBIM HaIpeBOM [I0 BBICOTE Ce-
YeHHs 3JIEMeHTa, onpepensercs mno ¢opmyne (297).
Jina sroro onpenesnfAeM BeTWUHHY KPHUBHM3HbI OCH 2J1e-
MeHTa OT HarpeBa 1o ¢popmyne (24).

Koappuumentsl ap, u @y, ,, Bxonduue B popmyny
(24), NpUEMMAOTCA B 3aBMCHMOCTH OT TEMIEpaTyphl

GetoHa MeHee M Gonee HArpeToH IpaHM CeyeHHA MO
Tabn. 20:
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opu £ = 50 °C° ..... aps=1,5-10"° rpag~!
- app, = 4,00- 10™° rpan~’.

ITo dopmyne (24):

1) _400-10%.600-15-10% .50 _
rle 500 ’

=4,65-10°mm™,
Tlo dopmyne (297):

f[,=465-10"° %45002 =11,7 mm.

Brorumcnsaem 3Haqenne eo no popmyne (128):
eg =57,1 +16,7 + 11,7 = 85,5 mm.

Jins yyera BIMAHMA NporuGa 3nemMenTa onpenenseM
ero rubKocTb.

MoMeHT HHepu¥¥M NPHBeNeHHOro cevenus I,,, onpe-
nenseM no dopmyine (11):

;. —_119212.31822 28339 .181.8
red 12 12

+119212-48,0° +28339 - 2022 =2 514925 800 mm*.
o dopmyne (132):
i=l/2514925800 = 130,55 mm;
119 212 +28 339
=Jo 4500
i 130,55

=3447.

IMockonsxy A = 34,47 > 14, yuntbiBaeM IpH pacyeTe
BilsiHMe nporn6a Ha MpPOYHOCTh 3NiEMEHTa COTNACHO
yKa3aHuaM 1. 3.3.

IOna seimcnenns xosdduimeHta 1, Ha KOTOpBIH
OOMKHA GbITb YMHOXEHa BeJIMYMHA €p, OIllpefielIAeM
aHauetme N, no ¢popmyne (94). Ins atoro npegsaph-
TENbHO BBIYMCIIAEM 3Hauenue 8, .. no ¢popmyne (96);
Yp¢ TpHHMMaeM N0 T2601. 16 B 3aBHCHMOCTH OT Temrie-
parypsl GeToHa B lLEHTpe TSDKeCTH NPHBEIEHHOIO ce-
YeHust

fery = 600 — (500 — 207,1) {5 = 278 °C; 75, =0,77.

TpH [THTENBHOM HarpeBe pacueTHOe CONPOTHBIEHHE
GetoHa yMHOXaeM Ha Ko3(@HIMEHTHI Yp, =085 K
Ypo = 0,90, npurnmaemsie no tabn. 15.

Ry, =11,5.0,85-090= 8,80 MITa.

Ilo bopmyne (96) :

4500
—0,01-0,77 - 8,80 = 0,34.
00 3

8min = 0,5 — 0,01

e 85,5
Tak xak T°= 500 0,171 <8,,;, = 0,34, npusu-
maem 6 = 0,34,

3HaveHHe y; BEMHCIAEM 110 dopmyne (95). 3uaue-
mne xoddduumenta § mo 1a6n. 39 npu ., =278 °C
s 6etoHa coctasa N° 11 pasHo 1,88.
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425 -100

=1+18802 "0
or=1 600 - 100

=2733.

o popmyne (94):
N < 6,4 -19,5.10° - 2514925 800
er 2,33 - 4500%

x[-Qll__ +01)=2313390H=2313 kH.
0,1 +0,34

Koaddument n onpenendem no dopmyne (93) :

1
= —=1,35.
K 600

] - ——

2313

IKCHUEHTPHCHTET € ¢ yueToM mpork6a BEITHCIIAEN
no dopmyne (77):
e'=207,1 —85,5-1,35=91,6 mm.
Tak xak 2e’ = 183,2 mm <h; = 318,2 MM, To pac
YeT MPOYHOCTH 371eMEHTa BLITONHACTCA H3 yciioBHA (75) .
Ilia 3TOro NMpesBapUTENbHO BhIUHCIAEM A, RO dop-
myne (80):
Ap=2-500-91,6 =91 600 mm?

H onpenenAeM 3HavdeHMe xoddouiMeHTa 75, = 1,0 MO
tabn. 16 B 3aBHCHMOCTH OT CpeliHedl Temmeparypsbl
6GeToHa CXKaToit 30HbI CEUSHMA !

tbc=600-—50-11+9l,6-—i—(1; = 150°C.

M3 ycnosusa (75):
N=600xH<1 -8,8-91600=_806 000H=_806,0 xH.

Npumep 2. PacueT MPOTHOCTH BHEHCHTPEHHO CXATo-
To GEeTOHHOrO 37IEMEHTa NPAMOYTOMNBHOTO CeueHws,
OAHOCTOpPOHHE Harpetoro fo 700 ~“C, npu npuioxeHnu
TNpOJONBHOM CHIIBI CO CTOPOHBI MEHee Harperoit IpaHH
cevenus u 2e' > hy.

Jlano: pasmeprr cedeHuss cBOGOOHO OMepTOro 3ie-
meHra — b =500 mm, & =500 MmM; pacyeTHan [yIMHa
lo =4,5 M; 3meMeHT HepaBHOMEPHO HAarper Mo BbICOTE
ceueHHs, TeMIeparypa HauGornee Harperoii rpann 700 °C,
HauMeHee HarpeToii rparu 100 °C; Geron coctaBa N° 11
(cM. T1abn. 11) knacca B20: Ry =11,5 MIla (cm.
1abn. 14), E, =19,5-10° MMa (cm. 1abn. 17);
pacuerHbie 3HaYeHWsA NPOMOIBHOM CWIBI: OT BCex
Harpy3ox (HarpysKH, CyYMMapHast JUIMTeJIbHOCTb HeicT-
BUA KOTOpBIX Majna, oTcyTcTBYIoT) N =900 xH, B TOM
YHCIE OT  [UIMTENbHO  JefCTBYIOIMX  Harpy3ok
N; =270 xH; BCe Harpy3ku NpPWIOXEHBbI CO CTOPOHDI
MeHee HarpeTod rpaHy CeYeHHs C IKCUEHTPHCHTETOM,
paBHbIM 60 MM.

TpeGyerca npoBepHTL NPOYHOCTb CEYEHHS.

Pacuer. Ipexne Bcero HeoGXOMIMO ONMpeaenHTh
3KCUEHTPHCHTET MPHIIOXKEHHA NPOHOJIBHOM CHIIbI BCTIEA-
CTBHE NEpeMELICHHS LeHTPa TAXECTH CeYeHMs, BbI3BaH-
HOr0 €ro HepaBHOMepHbIM HarpeBom. Ilna 3roro co-
ITIaCHO YKa3aHWsaM n. 1.28 ceyeHue pa3buBaeM Ha mBe
YacTH, CpelHAS TeMNepaTypa KOTODBIX OKa3piBaeTcs
paBHoit 250 ¥ 550 °C, M NPOK3BOMM NpPHBENEHHE IUTO-
Iajeit yacTeil K IUIOMARH HeHarpeToro GeToHa no ¢op-
myne (2).



Jumma pasfena ceYeHMs NPOXOANT 1o Gerony,
uMelomeMy remneparypy 400 °C, m BhicoTa Kaxnoi
wacTH ceueHMA SymeTipaBHa: hy =250 MM, ki, =250 MM.

3nauenns xo3dpdumMenTos f; ¥V (JUIA KpaTKospe-
MEHHOTO HarpeBa) IPUHMMAeM COOTBETCTBEHHO IO
1a6n. 16 1 18:

npu TeMnepatype 250 °C . .

Bp = 0,82; 7= 0,72
550°C.

.Bp = 0,45; T = 0,48

2 *

Hns cocrapa N°11 cormacHo ykasamuam m. 1.28
Ph1 = 0 85.
Mo dopmyne (2):

500 -250-0,82.0,72

ALogaso = YT = 88 000 Mm?;
Aredsso = 500-250-045-048 _ 3} 920 .
0,85

Paccrosinne oOT HEHTpa TAXECTH NPUBEOECHHOrO Ce-
ueHMA OO IpaHH, HanGornee CxXaToii BHELUHER Har py3Koi
(B MaHHOM ciyYae MeHee HarpeToil IpaHM CeueHHs),
onpenenserca no popmyine (5):

_ 88000-125+31920-375
88 000 + 31 920

Bermuiza PacueTHoro IJIKCUCHTPHCHTETa MPOAOJIb-
HOH CHJIBI OTHOCHTEJILHO LIEKTPa TAKECTH CEYCHHUA paB-
Ha

=192 Mm.

€01 =60— (250 - 192) =2 Mm.
OnpenensgeM BeNMHUMHY CiIyMaiHOTO 3KCUECHTPHCHTE-
Ta €, COrnacHo ykasauuam u. 1.30:

e _h _ 500 lo
a~30 30 600

DKCUEHTPUCHTET OT TeMIICpaTYpPHOTro BHIrHGA f,,
BBI3BaHHOIO HEPaBHOMEPHBIM HarpeBOM IO BLICOTE ce-
4eHMA JJIEMeHTa, onpefenserca mo dopmyne (297).
Jna aroro onpenenseM BenHUMHY KPUBM3HBI OCH )ie-
MEHTa OT Harpesa o gopmyne (24).

Koadpdumenter oy, u o, ,, Bxoasume B opmyny
(24), npUHMMAKTCA B 3aBMCHMOCTH OT TEMMEPATYphI
GeroHa MeHee W Gonee Harperoil rpaHM CEYeHHA IO
1abn. 20:

mpH fp = 100°C .
» tp, =T700° C

ITo dopmyne (24):
(_l) - 3,5-10"’-‘700—2,5-10""-[00ll=
t

ap = 2,5-10"° rpag-!
. °‘bn =3,5-10"¢ rpan"'

r 500

=440-10° mm™!
o dopmyne (297):

f,=440.10" ;—45002 = 11,1 mm.

BoiuncnisieM 3HadeHHe eq o dopmyne (128):
e =2+16,7+11,1 =298 mm.

Jna yuera BymanMs nporuba 3neMeHTa onpenesnsaeM
ero rubkocTs.

MoMeHT uHepUMM NPHBEAEHHOTO ceueHuA 1,4
omnpenensem no dopmyne (11):
;=38 000 - 250 31920 -250%
red — + +
12 12

+88 000(192 — 125)% +31920(375 — 192)% =
=2 088 584 000 mm*.

o dopmyne (132):

-| / 2088 584 000
=|/ ——————=132 MMm;
88 000 + 31 920

A=do o 500 00,
YY)

Tockonexy A = 34,09 > 14, yuuThiBaeM NpH pacueTe
BIMAHUe nmporn6a Ha MPOYHOCTb 3NEMEHTa COIJIACHO
yKa3aHuaM I. 3.3.

HOna seraMcnennsa ko3bgHUMEHTa 7, Ha KOTOPBIH
nomwkHa ObiTh yMHOXEHa BEIWYMHA €9, onpelendem
sHavenne NV, no dopmyne (94). Ina atoro npenpapu-
TEJBHO BBINMCIIACM 3HAYeHHe 8 ,,;, N0 bopmyne (96);
Ype = 0,65 mprrumaem no 1abn. 16 mua cocrapa N° 11
B 3aBHCHMOCTH OT TeMnepaTypsi GeTOHa B LEHTpe Ti-
KECTH TIPHBCACHHOTO CEUCHHA

(700 — 100) 192
500
IIpy [UMTENHOM HarpeBe PacueTHOE CONMPOTHBIIE-

Hue GeToHa yMHOXaeM Ha KO3GduIpenTs! v,, = 0,851
Ty = 0,90, npuHuMaemsie no Tabi. 15:

Ry =11,5-085-0,90=88 MIla.

tw=lm+ =330°C.

o popmyne (96) :

5 =0.5 — 0,01 4533 —0,01-0,65-8,8=035.
Tax xax 2= %-(8) =0,059 <8, =035, upH-

HHMaem § = 0,35.

Suavenne y; BoraHCAACM N0 Gopmyne (95). 3Haqe
HHe kodbdumpenta § no 1abn. 39 npu ¢, =330°C
mn cocrasa N° 11 pasHo 2,62.

270 - 60

o= 1+ 2,62-9—6m= 1,786.

ITo dopmyne (94):

N =64-195- 10° - 2088 584 000
cr 1,786 - 4500*

0,11 _ =
X ( 01+ 0’35+ 0,1)— 2478 600 H = 2478,6 xH.
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Koapduunent i onpenensem no popmyne (93):
n= 1 . 1,57.
|- 900

24786

IKCUEHTPUCHTET €' ¢ yU4eTOoM MpOrH6a BEMHCIAEM
no dopmyne (77):
=192-29,8- 1,57 =151,6 mm.

Tak xak 2e’ =303,2 mm >h; =250 MM, TO pacer
MPOYHOCTH JJIEMEHTA BEINONHAETCA H3 ycsioBHA (82).

Hna 3toro Heo6X0AMMO MpeIBAPHTESILHO BHIMHCIATH
Ax no dopmyne (85). Kosbdummenrst f,, u B,,
7, u 7, (oA KpaTKOBpEMEeHHOro HarpeBa), BXOJH-
wxe B 31y GopmMyiy, npuHMMaem no 1abn. 16 1 18 ma
cocrasa N° 11 B"33aBHCHMOCTH OT CpejHe# TeMIeparypH
GeToHa YYaCTKOB CXA4TOH 30HBI BRICOTOH COOTBETCTBER-
Ho ki, =250 MM ¥ NpHOIHXXEHHO HA3HAYCHHOH BBHICOTHI
Ax = 85 MMm.

Ina hy =250 MM, £, ; =250°C..... 0, =0,82;
v, =0,72;
IIna Ax = 85 MM, tp,,,,, =450°C..... By, =0,56;
32 = 0,57.
ITo dopmyne (85):
Ax = —-(250 — 151,6) *
0,82-0,72
* 250 — 151,6) * — ———=250(250 — 303,2) =
l/(7 ) 0,56-0,57 ( 2)
= 86,9 Mm.

ITonyyeHHOe 3Havenne Ax = 86,9 MM GIH3KO HO 3Haue-
HMI0O K 3ajJlaHHOMy Ax =85 MM, mo3ToMy B pacuere
npuHrMaem Ax = 86,9 Mm.

To popmynam (83) u (84):

Ap, =500 - 250 = 125 000 Mm*;
Ap, =500 86,9 = 43 450 mm>.

Kospdrimentsl v,, onpepensiem mo tabm. 16 mna
cocraBa N° 11 B 3aBHCHMOCTH OT CpeiHeil TemMIIepaTypbi
GeToHa y4YaCTKOB CXKaToil 30HbI BBICOTOH F2; = 250 mMm
H Ax = 86,9 MM COOTBETCTBEHHO:

Ilo ycnosuio (82):
N =900 xH < 8,8(0,85 - 125 000 + 0,47 - 43 450) =
=1116400H=1116,4 xH,
T. €. IPOUHOCTb CeYeHHs obecneveHa.

Mpumep 3. Pacuer NpOYHOCTH BHEMEHTPEHHO CXATO-
ro GeTOHHOro 25ieMeHTa NpPJAMOYTIOJNBLHOTO CEeYeHHd, B
KOTOPOM HEONyCTUMO MNOABJICHME TPEUMH NOPH €ro
paBHOMepHOM Harpese go 200 °C.

Aano: pasmepsi ceuenna — b =500 mm, h = 500 mm:
pacyeTHast MHa [o =4 M; J71eMeHT paBHOMEpHO Ha-
rper go 200 °C; BetoH coctaBa N°1 (cm. Ta6m. 11)
knacca B25: R, = 14,5 MIla (cm. 1abn.-14), ecrect-
BeHHoro TBepieHus, E, = 30,0-10° Mlla (cm.
T1abn. 17); pacucTHbie 3HaYeHWA HPOMONBLHOH CHIIBI H
u3ruGaioniero MOMeHTa OT BCEX HArpy3ox (Harpyskw,
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CyMMapHas [UIMTEIbHOCTh JEHCTBHA KOTOPLIX Mana,
orcyrcrsyor) N =400 xH u M= 36 xH - m ot 3100t
CHJIBL, B TOM YHCJIE OT [UTHTENBHO NEHCTBYIOIMX Harpy-
3ok N = 300 xH u M; = 27 xH - M or 3r0i canb1.
Tpebyerca npoBEpPUTH MPOYHOCTD CEYCHMA.
Pacuer. [Ipy mmrensHoM HarpeBe pacuerHble
conpommBrieHHa GeToHa yMHOXaem Ha KO3¢QHIMEHTDI
p2 = 0,85 B 7p9 = 0,90, npumiMaemsie no Ta6n. 15.

Rb = 14,5 -0,85 - 0,90 = 11,1 MIla;
pe = 1,05 - 0,85 - 0,90 = 0,80 MITa.

3uat1emm KO3 DHIMEHTOB Y, 7V, M By, ¥V IpHHHMA-
€M COOTBETCTBEHHO MO Tabn. 16 n 18 Ipu £ = 200 °C
Ty, =080, 7,=0,50...8,=0,60, V=070 (pna
KPaTKOBpeMEHHOIO Harpeea) .

PacueTHpIi 3NEMEHT ABIACTCA JIEMEHTOM CTaTHYEC-
KH HEODpe[eIMMON KOHCTPYKIMH, HOITOMY Clydad-
HBIH JKCHEHTPHCHTET HE YWHTLIBACM, HOCKOIbKY

_ M _ 36-10° _ h 500
0N T 400- 10° 00 MM €& == =
=16,7 mm

Jna pemenus Bonpoca o6 yuere BnusmMs mporuGa
Ha DPOYHOCTH NIEMCEHTA ORpedenseM ero rubkocrs
l
A=-—"2 Nna PaBHOMEPHO Harperoro NpAMoOyrojibHOro
i
ceyeHua [ =

346 ° B mwiockoctd HeACTBHA H3rnbaio-
IEro MOMeHTa:
500

i= 346 =144,5 MMm;

4000
=——=2768>14.
A 1445 27,6

TostoMy ywMTLIBaEM BiHMsHMe Nporuba Ha mpou-
HOCTB 3NeMEHTa COrTIacHO yKa3aHuam m. 3.7.

Inn Bermcnenuss kodpdHIMEHTa 7, Ha KOTOpbIH
JOKHa GpiTh YMHOXKEHA Be/MMHHA €o, ONpeleIacM
3navenne N, no gopmyne (94). Ilna 3toro mpensapu-
TENbHO BLIYHCIIAEM 3HaueHue &, ., 1o popmyne (96) :
=05-001 “20-001-080- 11,1 =033,

min 5

T € 0
aK KakK h 500

HO yKasauusam 1. 3.7 npunumaem & = 0,33.

3naverne ¢; BerMCAEM no dopmyre 95). 3nal|e-
HHe Ko3pdamuenta f mo Tabn. 39 npu 7 = 200 °C ana
6Gerona cocrasa N° 1 paBno 1,5.

27
= —=2,125.
1+1,5 36

3navenue /,,.; Bormcsem no gopmyne (1), B xoro-
poit s coctasa N° 1 ¢, = 0.85:

500 - 500° . 060-0,70
12 0,85
o ¢popmyne (94):
6,4 -30,0-10° - 2573 530000
2,125 - 40002

s

0,33, cornac-

= 0,18 <8y =

= 2573 530 000 mm*.

lred =

N,

cr—

—L'l_w,l) = 5171 000 H = 5171 kH.
0,1 +0.33



Koaddument 1 onpenensiem o gopmyne (93):

1
n=————=108.
400

T 5171

IMpoBepKy ceueHMsi OPOM3BOJMM COIJIACHO YKa3a-
HMAM 1. 3.5.
OnpenensieM IUIOIMaAb CCYCHHS CXKATOA 3OHBI IO

dopmyne (76) :
A,,=soo-soo(1 ——2'—9500%’0'1)= 151 900 mm.

U3 ycnopus (75) :
N=400xH<0,80-11,1-151900=
= 1348 870 H = 1349 xH.

B cBsA3M C TeM, YTO IO YCIIOBHIO IPHMEPA B JJIeMeHTe
He JIOMyCKaeTcA HOABJICHHE TPEmMH, HE3aBHCHMO OT
pacuera u3 ycnoBus (75) HeoGxopmma mpoBepKa ce-
YeHHA C YYeTOM CONpPOTHBJICHHA OeToHa pacTAHyTOH
30HbI.

IpoBepKy ceuenus NpoU3BOAMM M3 ycrnobus (89) :

1,75-0,50-0,80-500-500 _

6-90-1,08
500

=463 940 H = 464 xH,

N=400xH<

-08

T. €. MPOYHOCTDL CCUCHUA obGecneyeHa.

Ilpamep 4. PacueTr NMpodYHOCTH BHEHEHTPEHHO CXKaTo-
ro GeTOHHOro 3JIEMEHTa JaBpOBOrO CEYCHMs, OIHOCTO-
POHHE Harperoro Ao 300 °C, npu HPHJIOKEHHH OPOAOIb-
HOH CHJIBI CO , CTOPOHEI Gonee Harperolt rpanM ceueHHA
(nonxx) u 2e’ < hf

Jano: pazmepbl ceueHHA 3rieMeHTa — bf=750 MM,
hf =130 MM, b =120 MM, 2 = 500 Mm; pacdeTHan miH-
Ha lp = 4 M; 37eMeHT HEpaBHOMEpPHO Harper HO BHICOTE
CEeYeHH T, Hauﬁonee HarpeTas rpaHb CXaTOH MOJIKH HMe-
eT pacyetHylo Temmepatypy 300 °C, HauMeHee Harpetas
HapyXHast NOBEpXHOCTh pebpa MMeeT pacueTHyl10 Teme-
patypy 50 °C; Geton cocraBa N° 2 (cM. Tabum. 11) xmacca
B25, nonmeeprHyThI TeIIOBO# 0O6paGoTke mpH aTMo-
chepHom paBnemym: Ry = 14,5 MIla (cm. 1abn. 14),
E, =30,0-10° MIla (cM 1a6n. 17); pacueTHie 3Ha-
YeHMs NPONONbHOA CHJIBI H H3ruGanmero MoMeHTa OT
BCEX Harpy3ok (Harpysxu, cyMMapHasi [JIMTeJIBHOCTH
HOeHCTBHA KOTOpbIX Maja, orcyrctByior) N = 1000 xH,
M= 60 xH-M, B TOM 9HCJIE OT [JINTEIIBHO OEHCTBYIO-
upx Harpysox N; =250 kH, M;=15xH - m.-

Tpebyerca NpoBepuTH MPOYHOCTH CEUEHHA.

PacuyeT. OnpepenumM paccrosnme OT HEHTPA TAXKeEC-
TH ceueHuA 10 HauGoyee cxaroil (B AaHHOM cCiyvae .o
Goitee HarpeToif) rpaHu CeYeHHs:

S
Ay

y = =
_750-130,65 +120(500 — 130)[130+0,5(500 — 130)] _
750 - 130+ 120(500 — 130)
= 143,2 MMm.

PacueTRBIl IKCUEHTPHCHTET NMPOONBHOA CHIIBI OTHO-
CHTEJIBHO ICHTPA THKECTH CCYCHMA

Brirn6 sneMenTa, BbI3BaHHbIH HEPaBHOMEPHBIM Harpe-
BOM CEYEHHMS, YMEHbBIIACT PAaCYETHbIH IKCLEHTPUCHTET
HPOXOJILHOH CHIIBI €y , TO3TOMY OH HE YYHTHIBACTCA.

ITocKONbKY pacYeTHBIH NEMEHT ABNAECTCA IEMEHTOM
CTaTHYECKH ONpEXENMMOil KOHCTPYKIMM, TO COTJIaCHO
ykazamuam 0. 130 yuutbiBaemM BeNMUMHY CITy9aifHOIO
3KCHEHTPHCUTETA

~_h _500 _
7= 30 30 16,7 mm > 10 mm >
) =ﬂ=6,7
600 600

Boiwmicisem 3mauenme e no ¢opmyne (128) npu
fi=0:
eo =60+ 16,7=76,7 Mmm.

Jina ygera ByMsHMaA TIpOrHGa IJIEMEHTa ONpenesnsaeM
ero rubxocTs.

OnpepensieM MOMEHT HHepUHH J OTHOCUTENBHO LIEHTPa
TIDKECTH CeueHus

i 750 - 130°
1=fJI:+§A.-y:’,,- ==
120(500 —
<+
12
+120(500 — 130) [130 + 0,5 (500 — 130) — 143,2)* =
= 2550555 100 mm*.

Torpa i =l/1—

= 134,1 mm-

3
130)° | 750-130(143,2 — 65)* +

2550555 100 _
1/ 750 -130 + 120(500—130)

Hockonmbky A = 29,83 > 14, yuursiBaeM npH pacuere
B/MsAHHe Iporuba Ha NPOYHOCTh INIEMEHTa COTJIaCHO
yKasamusam 1. 3.3.

Jna BoraHQTeHMs1 Ko3bGHUMEHTa 7, Ha KOTOpBI
OOIDKHA GbITh yMHOXEHA BEJIMUMHA €, ONpeesigeM 3Ha-
serue N, mo ¢popmyne (94) . Bemuunny 7,4, BXopsLyio
B dopmyny (94), onpenensem no dopmyne (1). 3Ha-
ueHHss K03 pUHeHTOB B U V (1A KPaTKOBPEMEHHOTO
Harpesa) HNpPHHMMAEM COOTBETCTBEHHO Mo Tabn. 16 u
18 mna cocrasa N° 2 B 3aBHCHMOCTH OT TeMIepaTypsl Ge-
TOHA B IEHTPE TOKECTH CEYCHHA:

=0,54 uv=0,69.

Ilna Gerona cocraBa N° 2 cornmacHo yka3sanuam n. 1.28
¥vp1 =0,85.

Tlo gopmyne (1):

2550555 100-0,54-0,69 _
0,85
=1 119 795 700 mm*.

Ire =
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3Havenne 6,,;, BbmuMciAeM no dopmyne (96);
Ype = 0,72 npunumaem mo Tabn. 16 pna GeroHa cocra-
Ba N° 2 B 3aBHCHMOCTH OT TeMneparypbl 6eToHa B LEeHTpe
TSOKECTH CeueHHs, paBHoit 228 °C.

Ipu nMTENbHOM HarpeBe pacyeTHOE CONPOTHBJICHHE
Getona ymmoOxaemM Ha Ko3pdHIHEHTHL Yy, = 0,85 H
Tpse = 0,90, npunnmaemsbie no tabm. 15:

R, =145-0,85-0,90= 11,1 MIla.
o ¢popmyne (96) :

Smin = 0,5 — 0,01 000 —0,01-0,72 11,1 =034,
Tak xaK eT° = % =0,15<5,,;, = 0,34, npumy-
Mmaem 6§ = 0,34.

3uauenme y; BeruKcIseM 1o dopmyne (95) . SHavenne
ko3¢ duumenrta § mo Tadn. 39 mna Gerona cocrasa N° 2
TipH ¢, = 228 °C pasHo 1,64:
15 +250-0,357

¢ =1+1,64 =141
60 + 1000-0,357

Mo dopmyne (94):
6,4-30,0-10% - 1119795 700 .
1,41 - 40007

Nep=

x (-—0“—— + 0,1 ) =2991 300 H = 2991,3 kH.
0,1+0,34
Koagpduumenr 1 onpepensem no popmyne (93):
1
= —=1,50.
T 1000
2991,3
DKCIEHTPHCHTET € C yYeToM MNporu6a BLIYHCIAEM
o d:opmyne a7n:
e' =143,2 -176,7-1,50 =28 Mm.

Tak xax 2e’ =56 mm <h;- = 130 MM, pacyeT npoy-
HOCTM 3JIeMEHTa BbINONHAeM u3 ycmosua (75), rae
Ap, Bxopsmee B 3TO YCIOBHE, onpenensem mo ¢opmy-
ne (76) npu b = bf— 750 MM.

2-76,7-1,50
500

Koaddpmmenr 7,, npunumaem no 1abn. 16 mnsa coc-
TaBa N’ 2 B 3aBHCHMOCTH OT CPEJHCH TeMIepaTypbl Cka-
TOH 30HBI GeTOHa 4 :

Ay =750 -500 (1— )=202190MM3.

300 - 50
500
Mo ycnosuio (75):
N=1000kH<11,1-0,54-202 190 =
=1 209 682,60 H = 1209,7 xH,
T. €. TIPOYHOCTD CeueHus oGecneueHa.

TpH 15, = 300 — 28 =286 °C.....vp; = 0,54.

Ilpumep. 5. PacueT mNpOYHOCTH BHELEHTPEHHO
CKaToro OeTOHHOro JINeMeHTa TaBpOBOro  CEYeHH,
OZHOCTOpOHHE Harperoro fo 700 °C, TIPH TIPHITOXEHHH
TIPOJIONIBHOH CHIIBI CO [CTOPOHDI Gonee Harpero#t rpaHu
ceuenns (nonku) u 2e’ >hf
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Jlano: pa3mepbl ceueHHA 3neMeHTa — bf— 750 mmM,
hf" 130 mm, b =120 MM, h =500 mMm; pacuerHas
mHA lo =4 M; 3JIEMeHT HepaBHOMEPHO Harper WO
BbICOTE CeyeHWs, Hauborniee Harperas rpaHb CXaTOH
HONIKM HMeeT pacueTHylo Temmepatrypy 700 °C, Han-
MeHee HarpeTasi HapyXxHas NOBEPXHOCTh peGpa MMmeeT
pacuetHyio Temueparypy 100 °C; Geton cocraBa N° 11
(cm. Tabn. 11) xmacca B20: Ry, = 11,5 MIla (cm. TaG.
14), E, =19,5-10° MMa (cM. 1a6n. 17); pacuer-
Hbie S3HaYeHHs NpPOJOJNLHOH CHIbI H M3rnbalomero
MOMEHTa OT BCEX Harpy3ok (HarpyskH, cymMmapHas
JUTHTEJILHOCTD CHCTBHA KOTOPbIX MaJia, OTCYTCTBYIOT)
N=200 xkH, M=4 xH - M, B TOM WHCJIe OT [WIKTENHHO
neicTByIoUMX Harpysok Ny =40 ku, M; =038 xH - m.

Tpebyercsa npoBepUTL NPOYHOCTD CEYEHHA.

Pacuet. M3 TemnorexHuyeckoro pacuera moyde-
Ha CpefiHAs TeMrepaTypa GeroHa cBecoB nonku 670 °C,
CpemHsAs TeMIepaTypa GeToHa peGpa 322 °C.

OnpegnenseM IKCHEHTPUCHTET TIPHITOXKEHHA MPOIOIE-
HOM CWIbl BCHEACTBHE NepeMENIeHHS HNONOXKEHNHsA
LUEHTPa TAXECTH CCUCHHS, BHI3BAHHOTO €ro HepasHO-
MepHBIM HarpeBoM. A 3Toro corjiacHO yKa3aHHAM
n. 1.28 ceveHne pa3buBaeM Ha [Be YacTH NO rpaHAIe
MeXHy pe6poM H NONKOH H MPOHM3BOJHMM IpHBEJEHHE
mwiowangel MOJNKH H pebpa k IDTomagH HEHArpeTroro
6etoHa 1o popmyne (2).

3Havenusa xo3dumuentoB f H ¥ (U1 KpaTKOBpe-
MeHHOrO HarpeBa) IIDHHHMaeM COOTBETCTBEHHO MO
Tabn. 16 1 18:

NPH TeMIepaType 670:C ..... Bp, = 0,35; 7, = 0,35
”» i1} 322 C ----- Bb! = 072 l” 0,68

Ina GetoHa cocraa N° 11 cormacHO yka3saHmam
m. 1.28 gy, = 0,85.
ITo dopmyme (2):

_750-130-0,35-0,35
Areds‘n - 0.85

= 13971 mm?;

_ 120- (500 —130)0,72-0,68
Aredan - 085

Paccrodanme OT ueHTpa TDKECTH HPHBEACHHOTO Ce-
vyeHHa Jo HanGoee CkaToil rpand (B JaHHOM CiIyYae fAO
Gornee HarpeToli rpaRM CeYeHHA) ompepenseM mo ¢op-
myne (5):

=25683mm>.

13 971 - 65 + 25 683[130 + 0,5 (500 — 130)] _
13 971 + 25 683
=226,9 Mm.

Yred =

PaccrosHie OT IEHTpa TAKECTH CEYEHHA AO TOH XKe
rpaH{
S _750-130-65+ —_
A4y 750-130 +

_,+120(500 - 130) [130+05(S0—130)]_ 4z, .
+120(500 — 130)

y=

PacueTHbIfi 3KCHEHTPHCHTET OPONOLHOM CHIIBI OTHO-
CHTEJIHO LIEHTPa TAOKECTH IPHBEJEHHOTO CeYeHA



M 4.-10°
o =yt Orea =N = 500010°

+ (2269 — 143,2) = 103,7 mm.

Boir#6 anemenTa, BhI3BaHHLIA HEPABHOMEDHBIM Ha-
TpeBOM CeUeHHA, YMEHDbIIAET PAcHeTHbIHA IKCIEHTPUCH-
TeT HPOJONBHO# CHIIbI ¢y , TO3TOMY OH HE YUHTHIBACTCA.

IockoNbKy pacueTHbIH 3JIEMeHT ABNACTCH JleMeH-
TOM CTaTHYeCKH ONpPEACIAMOH KOHCTPYKIHMH, TO CO-
macAo ykazamusaM n. 1.30 yumTniBaeM BeIMIMHY

CIy9aifHOTO IKCHEHTPHCHTET
h 500
©%=30 30 _ 16,7 mm> 10 MM >
> o =——-=06,7 MM.
600 600

BoiuncnsgeM 3HaueHue €, mo ¢dopmyne (128) mpu

f=0:
€ = 103,7 + 16,7 = 120,4 mm.

JIina yvera BIHAHMA Dpornba 3NemMeHTa ONpeNensieM
ero rm6xocTs.

MoMeHT HEepIHE BPHBEJIEHHOTO ceuenns [,y ompe-
pensem oo Gopmyne (11):

I .= 13971-130* 25 683(500—130)2

red = + +
12 12
+13971(226,9 —- 65) +25683[ 130 +
+0,5(500 — 130) — 226 9T = 878 219 900 mm*.

Ho dopmyne (132):

;o /818219900 1488w,
13 971 + 25 683

Hockonsky A= 26,88 > 14, yuurpiBaeM mnpH pacde-
T€¢ BJHAHHE Oporu6a HA IPOTHOCTb IEMEHTa COTJIaCHO
ykazamusm 0. 33. Jlna Borucnenus ko3ddummenTa
7, Ha KOTOpBIA JODKHA OBITh YMHOXEHAa BeENHYMHA
€, ompenenseM 3Hauemue N.. mo dopmyne (94).
JIIna 5Toro NpeQBApHTEIbHO BBLIYMCIIAEM 3HAYCHHE
8, nmin Mo dopmyne (96); v, = 0,51 npuruMaem no
1aln. 16 B 3aBHCUMOCTH OT Temmepatypel GeToHa B
IICEI?C TDKECTH npnnenelmoro CCYCHHM A, panﬂoﬁ
428 "C.

IlpE PJETEILHOM HAarpeBe pacueTHOE CONPOTHBIIE-
HAe OcTOHa ymHOXaeM Ha KodddmmenTsr vy, = 0,85
H 7p9 = 0,90, npraaMaemeie o Tabn. 15:

Rp =11,5-0,85-090= 8,8 Mlla.
Ho ¢opmyne (96):

8pin =0,5-0,01 500 0,01-051-8,8 =0,375.

ey 1204
Tak xak -—h— = W= 0,241 <8min = 0,375,
mpunmmaem 8 = 0,375.
3naueHne y; BErHMCIAEeM 10 Gopmyne (95). 3Have-
Ane Kodddummenra § no Tabn. 39 npu 7., =428 °C
s 6etona cocraea N° 11 pasHo 4,97:
0,8+40-0,273

4+200-0,273

v=1+497 = 1,994.

o dpopmyne (94) :
64 19,5 - 10° - 878 219 900 .
1,994 - 40002

N, =

x(_ﬁl_w,l =1137 300 H= 11373 kH.
0,1+ 0,375

Ko3agduiment 1 onpenensieM no dopmyne (93) :
1

— 200
11373

IKCUEHTPUCHTET €'C yIeTOM NMPOruGa BIYMCIIAEM HO
dopmyne (77):
e’ =2269 —120,4 - 1,213 = 80,8 mm.

Tax xak 2¢’ = 161,6 MM>h}= 130 MM, TO pacuer
IPOYHOCTH J/IeMeHTa BBINIONIHAETCA U3 ycnoBus (82).

IIna sroro Heo6XOOMMO NPEABAPUTENBHO BBIYHUCIIMTE
Ax mo ¢popmyrne (87) . Koapdummentst By, , B4, V) u
¥, (W8 KpaTKOBPEMEHHOro Harpesa), BXOAsume B
3Ty ¢opmyny, npuHMMaeM no TaGn. 16 m 18 mua
cocrana N° 11 B 3aBHCHMOCTH OT CpeaHei TEMIICPATyPbI
GeTOHa yuacTKOB CXKaTO# 30HBI BBICOTOH Ay = 130 MM
H NIpHGYOKEHHO Ha3HAaYeHHOM BRICOTH AX = 60 MM.

n= =1,213.

Tiis b= 130 MM, £y =670°C .. .. By, =035,
7y =0,35; R

s Ax = 60 MM, I, =508 °C . ... By, =049,
v =0,52.

To dopmyne (87):
Ax=—(130-80,8) +

035-035
+ _ 2 _ oD " U
lA130 80,8) 0,49 -0.52 x

750130
x ———
12

Ionyuennoe 3navenne Ax = 71,5 MM Gonblue 3a7aH-

HOro sHaueHHa Ax = 60 MM, NOITOMy BTOPHYHO Ha3Ha-

wM BbicOTY Ax =70 MM B YTOYHHM CPERHIOI0 TeMIIe-

parypy OeroHa H 3HaueHHA KO3hOHDHEHTOB f, H
¥, A 3TOTO y4acTKa

tym = 502 °C, By, = 0,50,7, = 0,53.

o popmyne (87) :

Ax=-492+

N 2 ,035-035 750130 _
%9’2 0,50-0,53 ° 12 31,6

= —49,2+119,6 = 70,4 Mmm.

HNonyyennoe 3Hauenue Ax =704 mm Gmusko no
3HAYEHHI0 K NMOBTOpHO 3ajaHHoMmy Ax = 70 mMm, moaro-
My i pacueTa nmpuaumaeM Ax = 70,4 Mm.

ITo dpopmynam (86) u (84):

Ay, =750 - 130 =97 500 mm?;
Apy =120 - 70,4 = 8448 mm?.

Koappuimenrsr v, onpenenseM mo T1a6n. 16 mus
GeroHa cocraBa N° 11 B 3aBHCHMOCTH OT CpefHel TeM-
nepatypel GeTOHa yYyacTKOB CXaroit 30HBI BBICOTOH
h¢ = 130 MM 1 Ax = 70,4 MM COOTBETCTBEHHO:

(130 — 161,6) = 71,5 mMm.
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o ycnosuio (82):
N=200xH<8,8-:0,23-97500+8,8-0,40-8448 =
=226 900 H = 226,9 xH,

T. €. IPOYHOCTDb ceueHHs obecnevena.

TPUMEPBI PACYETA NPOYHOCTH IJIEMEHTOB
KEJE30BETOHHBIX KOHCTPYKIIHHA

Hpumep 6. Pacuer npouroctH H3rMGaeMoro xejeso-
GEeTOHHOTO JIEMEHTA NPAMOYTONLHOTO CEYCHUS IPH €10
paBHoMepHOM Harpese o 100 °C.

JHano: pasmepri cedennn — b = 300 mm, =800 MM,
a=70 MM, 3MeMEHT paBHOMEpHO Harper no 100 °C;
6eron cocraBa N° 1 (cm. 1abn. 11) xmacca B25: R, =
= 14,5 MIIa (cM. TaGn. 14); PACTAHYTag apMaTypa H3
cranu kmacca A-IIl: Rg = 365 MIa (cm. TaGi. 29) c
IDIOLUAMIBIO norlepelmoro cevenma A, = 2945 Mm?
(6Q)25) PacueTHbn1 n3ruGarompmit Momem OT JMHTENb-
HO peiicrByolei Harpy3ku M= 550 xH - m.

Tpebyerca NpOBEPHTH IPOTHOCTH CEYEHMA.

Pacuer. llpn pmuureNsHOM HarpeBe pacyeTHOE
CONpoTHBJIEHHE 6GeTOHa yMHOXaeM Ha KO3(dHIHEHT
Yp2 = 0,85, npunumaemepit o Tabo. 15.

Ry =145 -0,85=12,3 MIla.

SnaweHNs KOIQOHIMEHTOB Tp, H Yy B NpHEMMAEM
no 'ra6mmaM COOTBETCTBEHHO 16 U 35 l'lpn TeMiepa-
Type 100 °C v,, = 0,90, 7, = 1,0, B, =

ho = 800 — 70 = 730'mm.

IIpoBepky NMPOYHOCTH CEYEHHA NPOHU3BOAMM HO YKa-
samuaM mn. 3.17 u 3.18. U3 dopmynsr (106) mpu
A; = 0 onpenenseM BBICOTY CXaTOH 30HBI

= 1,0-365-2945 _
x 0,90 12.3 - 300 323,7 mm.

Ilo ¢opmyne (99) onpepmenseM rpaHWuYHOE 3Hage-
HHE OTHOCHTENIBHOH  BBICOTHI CXaroil 30HbI GeToHa
£R » BLIUHCITHB NpEeJBApUTENbHO 3HAYEHHE w N0 Gopmy-
me (100):

w=0,85 -0,008 -0,90 - 12,3 =0,76.

B cBasu ¢ ywerom koabdumpenta 7v,, = 0,85
COrJIacHO yKa3saHHaM 1. 3.13 B dopmyne (99) Bmecro
sHaueHusa 400 npuHaTO S00:

0.76 = 0,62.
, 365 - 10(1_076)

500 1,0

Ta1< kak x =323,7 MM < Epho = 0,62-730=

= 452,6 MM, IpoBepAeM IPOTHOCT CeUeHHA M3 yCro-
BHA (105) npuA =0.

M = 550xH-m<0,90:123.300-323,7(730 —
—0,5-323,7) =610 765,6 H= 610,77 xH-Mm,
T. €. IIPOYHOCTh CeYeHMA obecreyela.

Ilpumep 7. OnmnpeneneHne IUIOWAAM NONEpeIHOro
CeueHHs: pacTAHYTOH apMaTyphl H3ruGaeMoro xeneso-
GEeTOHHOro 37€MEHTa NPAMOYTONbHOTO CEYCHMsI, OJHO-
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CTOpOHHeE Harperoro 1o 200 °C, npH 3a1anHO# MWIOIMA-
JUA CeueHHs CXXaTOH apMaTyphI.

Hano: paameem ceqeHus — b = 300 mm, A = 700 Mm,
a=50 MM, a =30 MM; O3JIeMEHT HEepaBHOMEpPHO
HArpeT IO BbICOTE CeueHMs; HamGonee HarpeTas Ckaras
rpaHb ceyeHMs HMeeT Temmepatypy 200 °C; Gerow
cocrapa N° 1 (cm. TaGn. 11) xmacca B30: Ry, = 17 MIla
(cM 1abi. 14) ; BcaA apMaTypa u3 cTaymm knacca A-IIT;

= 365 MlIla (cM TaGn. 29) IDIOMIaJb CedeHHs CKa-
-rou apma'rypblA = 942 mm* (3920); pacqemm H3-
rubaonmit MOMEHT, BBI3BAHHBIA [JIMTEIILHO EACTBYIO-
IIEMH HAarpy3KaMH B YCJIOBHAX CHCTEMAaTHYECKOTrO
BO3/ICHCTBHA TemmepaTypsl, M = 450 kH-m.

Tpebyerca onpeneMTh IUIOIANL CEYEHUA PACTAHY-
TOH apMaTyphbl.

PacueT. U3 Temwiotexumueckoro pacyera nojyde-
HO HM3MEHEHHe TeMICpaTyphl ha 10 MM BbIcOTHI Ceue-
mas, paBHoe 2,5 °C. B Takom ciywae Temmeparypa
apMartypbl paBHa:

cxarolt .- f=200-3023 = 193°c

PacTAHyTO# . . . . £;=200 — 650—2'5 =38°C
3navenna Ko3pdHUACHIOB 7, NPHHHEMANMCH IO
Ta611. 35 B 32aBHCHMOCTH OT TEMIEPaTyphl apMaTyphi:
cxaroif . ...... 0,91
pacTsHyTO#H . . . . . 1,0
IpH [MIENEHOM HarpeBe pacyeTHOE COMPOTHB-
nenue GeToHa yMHOXaeM Ha ko3 duunent 7,2 = 0,85,
NpAHUMAaeMblii 1o 1ab. 15:

Ry =17-0,85 = 1445 MIla.

CornacHo yka3saruam 1. 3.11 cpegHiolo TeMnepatypy
6eToHa CkaTOH 30HBI omnpedenaeM HO Temmeparype Ge-
TOHa, PacHON0XXEHHOTo Ha paccrosiiuu 0,27y OT cxaroii
rpaHH CeYeHHA

hy =700 — 50 = 650 MM,
rexvmeparypa GeToHa CXKaToH 3om:1

c=200-0,2- 650—1’6—"168 °C.

Ilna sroit Temnepatypsl 6eToHa 1o 1a6i. 16 onpene-
sAeM 3HaueHHe Kodddbunuenra v, = 0,83.
Mo ¢popmyne (117) BhrumcisieM 3HaUeHHE O :

_ 450-10° —0,91 - 365 -942(650 — 30)
0,83 - 14,45 - 300 - 650?

Hns mpoBepkH YCIIOBHA g < @t OINpenenseM 3Ha-
yenue £ mo dopmyne (99), npenBapuTENsHO BBIMMC-
JMB 3HaYeHHe  no popmyne (100):

w=0,85 —0,008 - 0,83 - 14,45 = 0,754.

B cBasu ¢ yderom koddduimenta vy, =085 B
dopmyne (99) Bmecto 3HaveHMs 400 mpunaro 500.
3navenne xodbdmmenta f;=1,0 B 3aBHCAMOCTH OT
TEeMIeparypbl pacTAHYTOH apMaTyphl NPHHATO IO
Tab. 35:

=0,17.

0,754 =061.
365-1,0 1— 0, 754
500-1,0
Bormcnsiem 3HaueHHE @y 110 cbopmyne (103):

ag =0,61(1-05 -0,61) = 0,424,

ER=




Mockonsky o =0,17 <ap =0,424 mo T1abn. 41
B 3aBHCHMOCTH OT 3HaUeHUA oy HaxomuM & = 0,19.

27 _ 2-30
= > =<2
Tak xak §=0,19 —ho 550

JensgeM HeoGXOQUMYI0 IDIOMIAdb pacTAHYTOH apma-
Typsl 1o dopmyne (118):
0,19-300-650-0,83- 14,45 +942 091-365 _
1,0 - 365 1,0 - 365
= 1217 +857 = 2074 mm?.

= 0,09, ompe-

Ag =

Mpunumaem 3@ 32 (4 = 2413 mm?).

Tpamep 8. OnpeneneHye mWIOMamy NOMNEPEHOro Ce-
YeHHA pacTAHYTO# apmaTyphl M3ruGaeMoro xene3zobe-
TOHHOTO 3JIEMEHTa NMPAMOYTONLHOTO CeYeHHA NpH Ofi-
HOCTOpOHHeM Harpese 710 1100 °C.

Mano: pasmepbl ceueHHA — b = 150 MM, i = 550 Mm,
a= 35 MM; 3JIEMEHT HEpPaBHOMEDHO HarpeT IO BbICOTE
ceueHus, HaumOonmee Harperas cxaTad rpaHb MMeEeT

temneparypy 1100°C; 6Geton cocrasa -N° 11  (cm.
1abn. 11) xnacca B25: Ry = 14,5 MIa (cm. 1abn. 14);
pacTaHyTas apMartypa u3 cranM kiacca A-lIll: Ry =
= 365 MIla (cM. Ta6n. 29). PacuerHsiit H3ruGaroumii
MOMEHT NpPH AJIMTEIIbHOM HarpeBe H Rarpyske M =
=32kH- M.

TpeGyerca ONMpelenuTh IUIOWAb CEYEHHA PacTAHY-
TOit apMarypa.

PacueT. U3 TemioTexHHUECKOro pacyeTa moiryde-
HO HM3MeHeHMe TeMueparypsl Ha 10 MM BBICOTHI cede-
mnA, pasHoe 17,5°C. B TakoMm ciyuae Temmeparypa

apMaTyphb! paBHa

t; = 1100 —(550 — 35) llzoé = 199 °C.

3navenne KoapduimenTa v, = 0,90 npuHMMaeM 1o
TaGn. 35 B 3aBHCHMOCTH OT TeMIepary pbl apMaTy pbl.

B cBA3M ¢ TeM YTO TeMIleparypa HanGonee HarpeTou
TpaHM 3/eMEHTa INpPEeBBILIAET IPEAEIbHO JOMYCTHMYH
TeMOepaTypy NpHMeHeHHs O6eTOHa, YKa3aHHY0 B
FOCT 20910-82, ceueHHe COITIACHO YKa3aHHAM
n. 3.19 paccmThiBaeICA C HemONHOW BbicoToH. g
3TOT0 oNpeneNigeM pacCTofHMe X; OT HauGornee
Harpetodi rpaHu Ao OeToHa, MMeOmero IpefenbHO
HONYCTHMYI0 TeMIEPATypy NPHMEHEHHs, PaBHYI0 WA
cocraBa N° 11 — 1000 "C. 3ta Temmeparypa ynoBier-
BOp#AeT TpeGoBanue Im. 1.15:

_ (1100 - 1000) 10 _
! 17,5

YKopOYeHHas TONe3HasA BBICOTA CEYeHHs 1o dopmy-
ne (113) npu ho = h — a =550 — 35 = 515 MmM paBHa

h, =515 — 57 = 458 MM.

57 MM

CornacHo yka3sanusam 1. 3.11 cpefHIolo TeMneparypy
0eToHa CXKaToil 30HBI B NTEPBOM NMPHOMMKEHNH olpere-
JIeM MO TeMmmepaType GeToHa, paciOJIOKEHHOro Ha
paccrosumu 0,24, OT CXKaToi rpaHM CeueHHs.

Temneparypa GeToHa cxkaroit 30HbI

f5c = 1000 - 0,2 - 458 -+%:2 = 840 °C.

Ins stoit Temmepatypel GeToHa no Tatu. 16 ompepe-
nsieM 3HaveHHe Koadumienta v,, = 0,10.

Ilpy muTenpHOM HarpeBe pacueTHOEe CONpPOTHBIIE-
HHe GeToHa ymHOM@eM Ha KoddduuHenT vy, = 0,85,
NpUMHMMaeMBbIi 1o TaG. 15.

Ry =14,5-0,85= 12,33 MIla.
Briuncnsiem 3navense ag; no ¢popmyne (111):
_ 32-10°
Qo =
0,10-12,33-150(515 —57)2

=0,82.

B cBa3M ¢ TeM uTO Oy > @R, @ CIENOBATENBHO M
£> tp, yTouHaem CpelHIoO Temmeparypy GeToHa cxa-
TOH 30HBI NpH TPaHUYHOM 3HAYEHMM BBICOTHI CXKATOI,
30Hb1, paBHoM 0,7h,,.

15, = 1000 — 0,35 - 458 —13%’5 =720 °C.

Ilna srtoit xe Temnepatypbi GeToHa mo TaGun. 16
omnpepensem 3HaseHHe ko3dpduumenra v,, = 0,19.

BorumcrisieM HOBOe 3HauenMe ko3dduimenta og; MO
¢dopmyne (111):

_ 32-10° _

0,19-12,33-150(515 — 57) 2

= 0,44 < agp = 0,46.

B 33BHCHMOCTH OT 3HaUeHMA ¢ty N0 T26n. 41 Haxo-
oum £ = 0,66.

Ionyuennoe 3Hauenne & GMHM3KO K HPHHATOMY
TpaHMYHOMY 3HAUYEHHMI0, MO3TOMY [IlepecueTa MOXKHO
He penarb. JleficTBMTENIBHO, €CIM NpHHATH CpenHee
0,7+0,66

2

CKATO# 30HBI ee CPeHAA TemIiepaTypa Gyaer paBHa
f5c = 1000 — 0,34 - 458112 =728 °C;
Ype = 0,18; ap =0,45; £=0,69.
Ilnowanp ceueHMs PacTAHYTOH apMaTypbl ompefe-
nsem no ¢popmyne (114):

Qoy

3HaveHHe & = = (0,68, TO Iy1A 3TOH BBICOTHI

0.18-12,33
0,90-365

pusumaem 214 (4, = 308 mm?) .

Ilpamep 9. Ompepencnve mwOmMagH MONEPEYHOro
CCUCHHA apMaTypbi HM3rHGaeMoro xese3o06eToOHHOro
JJIEMEHT2 TaBPOBOTO CEYeHMsA NPH €ro paBHOMEPHOM
Harpese 1o 100 °C.

Hano: pasmepsi ceueHns —b}-= 400 MM, h} =120 MM,
b =200 mm, h = 600 MM, 2 = 60 MM; ITEMEHT paBHO-
mepHo Harper no 100 °C; Geron cocraBa N° 1 (cm.
1abn. 11) xmacca B15: Ry = 8,5 MIla (cm. 1a6n. 14) ;
apmarypa u3 cramu xnacca A-Ill: R, =365 MIla (cm.
1abn. 29); pacueTHbIl U3rMbaONMi MOMEHT OT -JIH-
TENBHOTO ICHCTBHA HarpeBa u Harpy3xku M = 250 kH - m.

Tpebyercs onpeenuTs IWIOAIb CE4CHNA apMaTyphl.

Pacuer. I[Ipn mimrensHOM HarpeBe pacueTHOe
CONMpOTHBJICHHE O€TOHa yMHOXaeM Ha KodpdHuIMeHT
Yp, = 0,85, npurHmMaeMblii no Tabn. 15:

R, =85 -0,85=172MIla.

3HavenHsa k03QPHINEHTOB 7y, U V. B NPHHHMaEM
COOTBETCTBeHHO No TaGn. 16 u 35. Ilpu Temnepatype
Gerona 100 °C v, = 0,90; 7, = 1,0; B, = 1,0.

hg =600 -- 60 = 540 mm.

A;=150-458 - 0,69 =322 mM’.
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Inowianp ceueHms CXaToil apMaTypsl olpeferiaeM
no dopmyne (124). Ina storo HeoGxomgUuMO cHavana
ONpeNeIUTh 3HAYeHME Op. Borumcisem 3Havemwe £
no dopmyne (99), mpegBapHTENFHO ONpe[eSIMB 3Have-
Hue w 1o ¢opmyne (100):

w=0,85—0,008 -090 - 7,2 =0,80.

B cBamm ¢ yuerom ko3pdumperTa v, =085 B

dopmyne (99) Bmecro 3Havennsa 400 npmisrro 500:

0,80

365 1,0 (l _ 080
500 1,0
Ilo popmyne (103) ompenensem 3HaYeHHe Qg :
ap =0,67(1 —0,5-0,67) =045,

&R =0,67.

250 000—0,45-0,90-7,2 -200-540* ~0,90-7,2
1,0 - 365 (540 — 40)

_JX (400 —200)120(540 - 05 - 120) _ o

1,0 - 365 (540 — 40)

Ag =

CrnenoBartensHo, cxkaToit apMarypbl He Tpebyerca.
Iposepaem TIOZIOXKEHHE TPAaHHMUbl CHKATOH 30HBI H3
ycnosus (125) npnA =0:

M=0,90-7,2-400-120(540 — 0,5 - 120) =
=149,3 - 10° H-mm = 149,3 kH-M <M = 250 xH M.

3HauMT,rPaHHIA CXKATOi 30HBI IPOXOAMT B pebpe.

Hockoneky ycnosue (125) He cobGmomaercs, mwio-
Laah CEYCHMA DACTAHYTOR apMaTyphl OMPENiefeM IO
dopmyne (126) mpu A =0. Hdna 3TOro BEITHCIAEM
3HaueHHe &g IO tbopmyne 12n npuA =0:

_ 250 000-0,90-17,2(400—200) x
0o = —
0,90-7,2 - 200 - 540%
x 120(540 — 05 - 120) = 0,446.
0,90 - 7,2 - 200 - 540*

Hockomsky «,, ompenenennoe Ge3 yuera CXkarToi
apMaTyphl, MeHbIlIE &tp , CKATOH apMaTypsl He TpeGyer-
ca. Kak BHaHO, mpoBepka 3TOro KpuTEpHA Apowe,
Yem npoGHoe onpeneneHHe 3HaueHua A;.

Ho 1abn. 41 mpu ap = 0446 Haxomm £=0,67.
Torna no popmyne (126) npuA =0

_ 0,67 -200-540 -0,90-7,2+(400 — 200)  _

: 1,0 - 365

_x120-090-72 _
1,0 - 365

Mpummaem 4325 (A = 1964 mm?) .

Mpumep 10. OnpepeneHne MIoiaH NONEPEIHOTO Ce-
YeHHs PacTAHYTOH apMaTyphl H3ruGaemoro esnesobe-
TOHHOTO 37IEMEHTa TaBPOBOTO CENCHUs HPH OMHOCTO-
poHHeMm Harpese zio 700 °C.

Hano: pasmeps! ceueHns — bf— 700 MM, b = 130 MM,
hf— 120 mm, 2 = 500 MM, a = 40 MM; 3NEMEHT HepaB-
HOMEpPHO HarpeT MO BBICOTe ceueHMsA; Haubornee Harpe-
Tas rpaHb TOJIKH MMeeT Temmepatypy Gerona 700 °C;

A

= 1711 mm®
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6eron cocraa N° 11 (cms. Tabn. 11) xnacca B25: R, =

= 14,5 MIIa (cm. Tatur. 14); apmartypa U3 CTamm Kjac-

ca A-lll: R, = 365MIla (cM. TaGu. 29); pacueTHbH

M3ruGaronMi MOMEHT, BBI3BAHHBIH [JIMTENILHO HeHcCT-

BYIOIIEil Harpy3KOH B YCIIOBHAX UTHTENBHOIO Harpepa
= 120xH-m.

Tpebyerca omnpepenurth IUIOWIAdb CEYECHWs pacTA-
HYTOH apMaTtypbl.

Pacuer. M3 TemnorexHuyeckoro pacuera momydye-
HO H3MEHEHHE TEMIEPATyphl Ha 10 MM BBICOTHI pebpa,
paBroe 12 °C. Cpemuas Temneparypa 6e'rona CBECOB
TIOJIKH MPH HAHIHH M3OJIAIMH PaBHA 650 °C, Temnepa-
Typa apmatypsi 100 °C.

3navene koadduimenta v, = 1,0 npurumaem no
1a6n1. 35 B 3aBHCHMOCTH OT TeMIIEpaTypbl apMaTypbl.

Tlpy pnuTENBHOM HarpeBe pacueTHOE COIpPOTHBIIE-
Hue GeToHa ymHOXaem Ha KoadduumeHT v, = 0,85,
TpPHHAMaeMbli mo 1abn. 15:

Ry =14,5-0,85=12,33 MlTa.

3Hauenua xoadpuiMenTa ycioBHA paGorbl GeToHa
Tps Onpenensem no 1abn. 16: anA cBecoB NOJIKH — B
32BHCHMOCTH OT cpenHeil TeMneparypbl 6eToHa NOJNKH,
pasHoit 650 °C, mns peGpa — B 3aBHCHMOCTH OT TeM-
nmepatrypel GeTOHa, HAXOHAWIEroCsA HA PaCCTONHMH
0,2k OT cXKaTOj rpaHu CeueHHs:

ho = 500 — 40 = 460 mm.
Temneparypa GeToHa cxaroii 30Hb1 peGpa
fpe = 700 — 0,2 - 46012 = 590 °C.

Ina csecoB monku v, =0,25; mna pe6pa 7y, =
=0,31.

TlpoepsieM MONOXEHME FPAHMIELI CKATOH 3OHbI 3
ycnosust (125) mpu A, = 0:

M=120xH-Mm>0,25 - 12,33 - 700 x
x 120(460 — 0,5 - 120) = 103 488 000 H-Mm =
=103,5 kH-m.

Ilockonbky ycnosue (125) He coGmiomaercs, rpa-
HHMII2 CKaTOH 30HBI IPOXOMMT B Mpefienax pe6pa, wio-
miagh CevYeHus pacrxmy'ron apMartypnl onpefenseM
no dopmyne (126) npu A =0. Ina 3TOrO BBIMHCIIACM
3HaveHHe 0p Mo dopmyre ( 127) npu A; =0:

_ 120-10° —0,25-12,33(700—130) x
0,31-12,33-130-460°
_, X 120(460 — 0,5 - 120)
0,31-12,33.130.460°

Ilo Ta6n. 41 mpu ap= 0,34 HaXof™M £=0,438.
Torna mo popmyne (126) npu A =0
0,438-130-460-0,31-12,33+ (700—130) x

1,0 -365
_ X 120-0,25-12,33
1,0-365
Hpnmmaem 2925 (4, = 982 mm?).

Mpamep 11. OnpepeneHne IWIOMANK HONEPEYHOro
CeueHHsA PacTAHYTOH apMaTypsl W3rubaemMoro xeneso-
GETOHHOro 3JIEMEHTa TABPOBOTO CEYEHHA NPH OJHOCTO-
pomHeM Harpese mo 1200 °C.

=0,34.

A=

=851 mm?



, Aano: pasmeps! ceuenus — by=700 mm, b= 150 Mm,
hy = 120 mMm, h = 600 mm, a = 50 mm; 3meMeEHT HepaB-
HOMEPHO HArper II0 BHICOTe ceueHHA; HanbGoree Harpe-
Tas rpaHb MOJIKH HMeeT Temmepatypy Getona 1200 °C;
6eron cocrasa N° 19 (cMm. tabn. 11) xnacca B25: Rp =
= 14,5 MIla (cm. Tab51. 14), apMaTypa K3 CTaNM KJacca
A-ll: Ry = 280 MIla (cMm. 1abn. 29); pacueTHBIH H3rH-
DaoIHii MOMEHT, BHI3BaHHBIA JUIMTENBHON HArpy3Koi
B yCIIOBHAX JymrensHoro HarpeeaM = 10 kH - M.

TpeGyerca omnpelenvTb IIOMANL CEYEHUS pacTd-
HYTO# apMaTyphl.

PacueT. U3 Tennorexnnueckoro pacyera nosmysde-
HO M3MEHeHHe TeMiepatypsl Ha 10 MM BRICOTHI CBECOB
nonku 10 °C, pe6pa — 18 °C. Taxum obpasom, cpen-

HAA Temnepatypa Gerona mosnku pasea 1200 — %60=

= 1140 °C, Temneparypa apmarypsi 210 °C.

3uauenne koapdummenta 75, = 0,83 npunnMaem Ho
1a6J1. 35 B 3aBHCHMOCTH OT TEMIEPATYpPbl AapMATyPhI.

Cornacho ykaszamuam m. 3.11, xorga cpenHas Tem-
neparypa GeToHa NONKH NPEBBINIAET MpPeAETbHO AOMYC-
THMYI0 TEMIIepaTypy NpMMeHEHHs GeroHa, yKasaHHyI0
B FOCT 20910—82 (mas coctaBa N° 19 — 1100 °C),
CeyeHHe pacCUMTHIBaeM KaK HpAMOYTonbRoe Ge3 cBecoB
NOJIKH, UpHYeM Temmeparypa Gerona HamGonee Harpe-
TOH rpaHM 3TOTO CEUeHHS HE JOIDKHA MPEBBHIIATDH Mpe-
[eNbHO JOHYCTHMYI0 TeMIepaTypy mpuMeHenHs Gerona
¥ Temneparypy 1000 °C cornacno tpeGopammamn. 1.15.
To3toMy cedeHHe pacCUMTHIBaeM C HEMONHOMH BHICOTOMH.
Hns sToro ompenensieM pacCToAHME X; OT HauGonee
HArpeToii rpaHu 110 GeToHa ¢ Temmepatypoii 1000 °C:

(1200 -1;000) 10 _ o

YKOopoucHHas OJie3HasA BLICOTA cevyeHHs mo Gopmy-
ne (113) npu hy = 550 mm paBHa

hy, =550 — 111 = 439 mm.

ComracHo yKa3aHuaM 1. 3.11 cpe/JHIO0 TeMIEPaTypy
GeToHa CaToH 30HBI B IIEPBOM NpHO/MMXKCHHM Oonmpene-
JifieM IO TemrepaType GeToHa, pacloNloJKeHHOro Ha pac-
crosmuu 0,2k, OT CxaToi rpaHA CedeHHA.

Temneparypa GeroHa cxarToii 30HBI

the = 1000_0,2-439-1% = 842°C.

Ina 3toi TemnepaTypsl GeroHa no Tabn. 16 ompene-
nseM 3HaueHHe Ko3ddumenTa vy, = 0,06.

IIpy myHMTeNBHOM HarpeBe pacueTHOE CONPOTHRIICHHE
GeToHa ymHOXaem Ha xo3bduupenrt v;, = 0,85, mpu-
HHMaeMblii 1o Tab. 15:

Ry, =145-0,85=12,33 MIla.

BrimcrisieM 3HaueHne ag; 1o Gopmyne (111):

— 10 - 10°
0,06 -12,33-150(550 — 111)?

o) = 0,432.

ITo Ta6n. 41 naxomum & = 0,63.

IonyueHHoe 3HaYeHMe OTHOCHTENLHOMH BBICOTBI CXa-
TOH 30HBI £ = 0,63 3HAUHTENIBHO OTIMYACTCA OT NMpPHHS-
TOH IpH ONpefielicHHH TeMIIepaTyphl OeToHa cxaTtoi 30-
net £ = 0,40.

Onpenenum TemnepaTypy GeToHa CKaToil 30HBI VIS

CpeAHero 3HaYCHHsA OTHOCHTEJIbHOH BBICOTBHI C)KATOH

3ox{b1£=—0£;21@=0,51.

Ipu £ = 0,51 cpennsas Temneparypa 6eToHa CXKaTon
30HbI COCTAaBHT
0,51 18

= ———— o —_— °
fpe = 1000 ~ 5= 439 . 1= = 798 °C.

B cooTBeTcTBMM C 3TOH TemmepaTypoit yTOUHAEM
3HAYCHUA Vp,, Oy H &:

0,06
Ypr = 0,08; ooy = 0,432m =0,369; £=0,49.
Hocnenylomee npubmaxenne npu & = -0’51—1;0’49=
= 0,50 ram paer
tp. = 1000 — 0'—52’0439 .—}%; 802 °C;
Ype = 097; agy = 0,432—%%?7 =0,374; £ =0,50.

Iomane ceyeHHs pacTAHYTOH apMaTypbl Onpenens-
eM 1o ¢opmyne (114): 0.07.12.33
— ) -1 y
A, =150-439 0’50_0,83 7280

Npunumaem 2310 (A, = 157 mm?).

HNpamep 12. Pacuer npounocT! H3rnGaemMoro xese3o-
GeToHHOTO 3MeMeHTa TaBPOBOTO CEYEHHH NPH ONHOCTO-
ponHem Harpese 1o 350 "C. Cayuaii nepeapMHpOBaHHO-
rO CeYeHM.

Hano: pasmepst ceyenus b}= 400 mm, h} = 80 MM,
b =200 mm, i = 600 MM, @ = 70 MM; 3JIEMEHT HepaB-
HOMEPHO Harper 0 BLICOTE cevyeHus; Haubolee Harpe-
Tas rpaHb DOJIKM HMeET Temmepatrypy Gerowa 350 °C;
Geron cocrasa N° 2 (cm. Tabn. 11) kmacca B25: R, =
= 14,5 MIIa (cM. TaGn. 14) ; apmarypa M3 CTalIM KJ1ac-
ca A-ll: R, = 365 MIla (cm. TaGn. 29), mwromans
ceverna A = 1964 MM (4025) ; A; = 0; pacueTHbI
H3ruGaolMii MOMEHT, BbI3BaHHBIHA UIMTENIBHO NEHCT-
BYIOIIEH Harpy3Koi B YCIOBHMSX [UIHTENIBHOIO Harpesa,
M= 180 xH -m.

Tpebyerca npoBepHTH HPOTHOCTH CEUCHMA.

Pacuer. U3 TeltoOTEeXHMYECKOr0 pacyeTa MHOJY-
YeHO M3MeHeHHe TemIeparypsl Ha 10 MM BBICOTHI CBe-
coB momku — 4 °C, pe6pa — 6 °C. Taxum o6pa3zom,
CpefiHAA Temmepatypa GetoHa monkH paHa 334 °C,
TemIeparypa apmatyphi 32 °C.

3HaueHna Koddpmmmento v, = 1,0 m g = 1,0
npuHuMaeM no Tabn. 35 B 3aBHCHMOCTH OT TeMIlepa-
TYPhI apMaTyphI.

Ipu IyHATEIEHOM HarpeBe pacueTHoe CONPOTHRIICHHE
6eroHa yMHOXKaeM Ha Ko3pdmpeHT v, = 0,85, npu-
HAMaeMbli 1o Tabn. 15:

Ry =145 -0,85 = 12,33 MIla.

3Hauenma ko3ddymuenta ycnosuii paborst GeToHa
Yp: OMpenessAeM No Tabn. 16: wis CBECOB MOJIKH — B
33BHCHMOCTH OT CpefiHeil Temmeparyphl 6eTOHA MOJNIKH,
paBnoii 334 °C, st pe6pa — B 3aBHCHMOCTH OT TeMrte-
patrypml Gerona, Haxoasmerocsi Ha paccrosuuu 0,2k,
OT CXKaTOH IPaHM CEYeHHUA:

ho = 600 — 70 = 530 mmM.
Temneparypa GeToHa cxaroii 30Hb1 pebpa
6

tye =350-02- saoﬁ =286 °C.

=131 mm2.
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IInsa ceecoB nonku vy, = 0,37; pnapebpayy,, =0,54.

TpoBepKy MPOYHOCTH CEYEHHS MPOU3BOAMM COTJac-
HO yKasaHuaMm M. 3.22 npu A5 = 0.

Mocxonbky v, ReA, =1 0 365- 1964 716 860 H=
=7169 xH Gonbiue, uem vpRpb'chy=0,37-12,33x
x400-80=145990 H=14599 xH, 1. e. ycrnosue
(120) ue cobniogaercs, rpaHUIA CXXaTOH 30HbI MPOXO-
OMT B pebpe. B 3TOM ciryyae BBICOTY CKaTOi 30HBI OMpe-
nesnsiem u3 dopmynsr (122) mpu A = 0:

716 860 — 0,37 - 12,33(400 — 200)80 _
0,54 -12,33 - 200

= 483,5 Mm.

3HaueHHE IpaHHYHOH OTHOCHTENIBHOM BBICOTBI C)Ka-
TOH 30HEI Gerona £, onpepensem no dopmyne (99),
npeiBapHTENIbHO OMpPEHEUB 3HaYeHne w 1o dpopmyne
(100) :

= 0,85 — 0,008 - 0,54 - 12,33 = 0,80.

B cBasH c yuerom ko3¢pummenta v,, = 085 B
dopmyne (99) Bmecto 3HaueHns 400 npunsro S00:

0,30
tr = 2 = 0,67;

1+ 365-1,0 (l— 0,80)
500-1,0 1,1

= gpho = 0,67-530 = 355,1 Mm.

[TonyuenHoe 3Hauenue x = 483,5 MM Gonmblle Xp =
= 355,1 MM, CllenoBAaTeNbHO, CeYeHKe TepeapMUpPOBaHO.
B 310M cniyuae mpHHUMaeM X = Xp H TPOYHOCTE Cete-
HUA TpoBepAeM U3 ycnosua (123) npu A; = 0. Ipu
3TOM

ag = 0,67(1 —05 -0,67) = 0,446;
M = 180xH-M< 0,446 - 0,54 - 12,33 - 200 - 530% +
+0,37 - 12,33 (400 — 200) 80 (530 — 0,5 - 80) =
= 202 596 600 H - MM = 202,6 xH - M.

ITpouHocTs ceyeHus oGecreyeHa.

Tlpumep 13. PacueT IpOWHOCTH BHELEHTPEHHO CXa-
TOro >kene305eTOHHOro 37eMeHTa NPAMOYTONBHOTO
ceyeHus NIpH paBHOMEPHOM Harpese fo 100 °C. Cryuait
Gonbumx axcuenTpucHteroB (& < £p).

,ZZauo pasmeps! ceveHus — b = 400 mm, 2 = 500 MM,

= a' = 40 MM, pacdeTHas et Iy = 6 M; 3meMeHT
paBHOMepHO HarpeT mo 100°C; Geton cocrasa N° 1
(cM. TaGn. 11) xmacca B2S: Rb = 145MMa (cm.
TaGn. 14), nomBeprHyTHId TemloBoi o6GpaGorke,
E, = 300 - 10° MHa (cM. Tabn. 17); apmarypa u3
CTaju Knacca A-III: Ry, = R, = 365MIla (cm.
1abn. 29); E, = 02 - 10° Mila (cM. Tabm. 37)
Wiowans CeveHns apmarypnl A; = A; = 1232 MM’
(2228); pacuerHble 3HAUEHHA npo.uonu{ou CWIEI M
u3rubGamllero MOMEHTa: OT BCeX Harpy3ok (Harpys-
KH, CyMMapHas [UIMTeNLHOCTh JeHCTBHA KOTOPBIX
mana, orcyrcrsywor) N = 700 xH, M = 213 xkH M,
B TOM HYHMCJE OT JUIMTENbHO HEHCTBYWILMX Harpy3ok
N;= 650kH,M; = 165 xkH -Mm.

Tpebyercs NpoBEpHTh HPOYHOCTD CeYEHHUA.

P a ¢ 4 e 1. [Ipy AjNTENBHOM HarpeBe pacueTHoe
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CONMpOTHB/IeHHEe GETOHa YMHOXaeM Ha Ko3pduuueHT
Yy, = 0,85, npuiMaemeii no Taém. 15:

R, = 14,5-0,85 = 12,33 MIla.

3HayeHUA KOIQODUUUEHTOB Yy, K By, V, Y5 M
NpHHUMAaEeM COOTBETCTBEHHO no TaGm. 16, 18 u 35. [lpu
relvmeparype 100°C: 7, = 0,90; B, = 0,80; 7 =

0,70 (oA KpaTKOBpeMEHHOTO Harpena COIJIacHO
ykasamuam . 1.28); v, = 1,0; B, =

Mockonbky pacueTHbIH 3NEMeHT ABNAETCA  Sme-
MEHTOM CTATHYECKH ONpe/IelINMOil KOHCTpY KIMH, Olpe-
OellieM BENMUMHY CIyYaiHOTO JKCUCHTPHCHTETa e,
COITIACHO YKa3aHuam 1. 1.30:

h 500
ea= —_— —= 16,7MM>
30 30
I,
> 2 = 6000 = 10 MM
600 600

Iia paBHOMEpHO HarpeToro IMpAMOYrOJLHOIO ceye-
mua i = h/3,46.
B miockocTH feficTBHA M3rnbalomero MoMeHTa i
= 500/3,46 = 1445 MM u A = ly/i = 6000/144,5
= 4152> 14.
lostoMy ywThiBaeM BiMAHMe NpornGa Ha Ipoy-
HOCTh JJIEMEHTa CONIacHO yKalamuam mn.3.29. na
3TOrO IMpeBApHTE/IBHO BBIMHCIIAEM 3HaYeHHE €o MO
¢dopmyste (128):
6
€ = —ﬂ+ 16,7 = 321 mm.
700 - 10°

Ina BbluMclIeHHa Ko3gpHIMEHTa 77, HAa KOTOpBEA
JOJXHA OBbITh YMHOXEHA BEIHWMHA €, ONpeAeliaeM
3HayenHe N, mo ¢opmyne (130). s storo mpepsa-
PHTEIBHO BEIMMCIIACM

3Hadenue 5, ;. mo popmyne (96) :

6000

8yin=20 001———
o 500

- 0,01-0,90-12,33 = 0,27.

Tak kak ep/h = 321/500 = 0,642 > Spin = 0,27,
COTJI&CHO yKa3aHHaAM . 3.7 npuxumaem & = 0,642;
3HaueHHe y; mo ¢opmyne (95), nmpemBapHIENBLHO
ONpENeNHB 3KCHEHTPHCHTEThI TpwioxeHHs N u N,
OTHOCHTENBHO LEHTpPa TAXKECTH IUIOILAHM pacTAHYTOH
apMaTypsl:
e = ¢ +05h - a=321+05-500—40= 531 mm;

M L1086
el=—l—+ea+0,5h—a= 165 - 10 +

N, 650 - 10°
+ 16,7+ 0,5 -500 — 40 = 481 mm.

BHaqex-me Ko3pdmmeHTa § mo TaGm. 39 npu ¢t =
= 100 °C ms GeTona cocrasa N° 1 paBHo 1,4.

-4
700 - 531
py = 123241232 _ 049,
400 - 500
= 500 —40 = 460 mm.



Mo gopmyne (130):
19,2 - 400 - 500 X
41,522

N, =

cr

3 -
X 30,0-10° - 0,80 - 0,70 X
3-2,18-085

(._0“__ +o,1) +0,012 X
0,1 + 0,642
2
XOQ-IO“-I,O(M) =
500
= 5443300 H = 5443,3 xH.

Koaddumument n onpepensem no gopmyne (93):
1

n= —~ = 1,147.
700

54433
JKCLEHTPUCHUTIET € ¢ YUeTOM Iporu6a BeluMCiIAeM 0O
dopmyne (135):
= 321-1,147+0,5-500 —40 = 578,1 mm.
IIpoBepKy NPOYHOCTH CeUeHHUs IIPOM3BOMM COTIIACHO
ykaszamuam 1. 3.33. Jna 3T0r0 oOIipelieNisieM BBICOTY

Cxatoit 30HbI x u3 Qopmynm (137). Hpu R A, =
= Ry A,

x = M__ = 157’7m_

0,90-12,33 - 400

JUIsS cpaBHEHMA HOJNYYEHHOrO 3HAYeHWA X ¢ paHMY-
HbIM 10 Gpopmynie (100) onpepensem

= 0,85 — 0,008 - 0,90 .12,33 = 0,761.

B cBasu c yuerom ko3pdmumenta v,, = 085 B
dopmyne (99) BMecto 3naueHus 400 npuaaTo 500:

£y = 0,761 ~ 0621;
L+ 365-10 (1— 0,761 )
500 - 1,0 11

Xp = Epho = 0,621 - 460 = 285,7 Mmm.

Iocxomeky x = 157,7 < xp = 285,7, npouHocts
ceueHMA NMpoBepsieM u3 ycnoBus (136) :
Ne = 700-0,58 = 406 xH-m<
< 090- 12,33 - 400 - 157,7(460 — 0,5 - 157,7) +
+1,0-365 - 12,32(460 — 40) =
= 455670 130H - Mm = 455,7xH - M,

T.e. NPOYHOCTh CedeHHMsl B IDIOCKOCTH H3ruGa obec-
neveHa.

Pacuer 43 miockocTd m3ruba

OnpenenseM paguyc HHepLM U3 INIOCKOCTH H3rku6a

Tak Kak M6KOCTh M3 TUIOCKOCTH H3rHGa N = [y/i =
= 6000/115,6 = 51,90 npeBbuiaer riGKOCTL B IDIOC-
KOCTH u3ruba A = 41,52, cornacHo yKasaHuam 1. 3.29
NpoBepsieM NMPOYHOCTh CEYeHHA U3 INIOCKOCTH M3ruba,
IpUHUMAA IJKCUEHTPUCHTET €p pPaBHbIM ClydaHOMY
IKCICHTPHCHTETY €, .

IMockonbKy UTHHa ameMeHTa lp = 6 M < 20k =
= 20 - 0,4 = 8 ™M, pacueT MpOH3BOJHM COITIACHO YKa-
3aHuAM I1. 3.37 Ge3 yuyeTa apMaTyphl.

Npu 2> 200 MM 1 = 1,0.

Ipu N,/N = 650/700 = 093 u ly/h =
= 6000/400 = 15 mo TaGn.44 HaxopMM 3HayeHHe
K03 puumeHTa Py = 0,78.

Tlpu A —A =0 a=0up=

i BbUMCIICHWA 3HayeHMA Ko3d¢uuMeHTa o no
dopmyne (151) mo TaGn. 46 ompefendeM 3HaYeHHe
a; = 0,70, a o taGn. 47 3Havenxe A; = 85:

(1-0,70) (51,9 — 14)
85 — 14

a:l_

= 0,84.

[IpowiocTs ceuenms mpoBepsieM U3 yoiosusa (148)
npu A, = 0:

N = 700xH< 0,84-1,0-0,78(090 - 12,33 X

X400-500+0) = 1457879 H = 14579 xH,

T. e. TIPOUHOCTh CEUEHMA M3 IDIOCKOCTH H3ruba obec-
neveHa.

TMpumep 14. PacueT npoyHOCTH BHEIEHTPEHHO CKa-
TOro XKelie306eTOHHOTO 3neMeHT2 HNPAMOYTONBHOTO
CeueHMs Opu paBHOMepHOM Harpese mp 100 °C. Ciy-
ait Manbix IKcieHTpucHTeToB (£ > £R).

Jlano: pasmepbt ceueHus — b = 400mm, h =
= 500MM, a = @' = 40 MM, pacueTHaA mMHA I, =
= 6M, JMeMeHT pasHOMepHo Harper go 100°C;
6eron cocraBa N° 1 (cm. TaGn. 11), nogsepruyToiii Ten-
nosoit 06paborike, knacca B30: Ry = 17,0 MITa (cm.
1360. 14), Ej, = 32,5 - 10° MIla (CM Tatu. 17), apma-
Typa W3 cTanM Kiacca A-Ill: R, = R, = 365 MIla
(cM. Tabn. 29), E; = 0,2 - 10° MITa (CM Ta6m. 37),
Wiollafb CeYeHHA apmarypul 4, A = 1473 mm?
(3 D25); pacueTHbIC 3Hal1emm npononhmi CHIIBI
U H3rubaoIero MOMEHTa: OT BCeX HArpysok
(HarpysKH, cyMMapHasa MIMTENBHOCTh NEACTBUA KOTO-
PbIX Mana, OTCYTCIByIOT), N = 2000xkH, M =
= 153kH - M, B TOM WClIe OT IIUTENBHO AeiCTBYIO-
X Harpysok Ny = 2000 xH, M; = 50 xH - m.

Tpebyercs NPOBEPHTH MPOTHOCTH CEYEHUA.

P a ¢ u e 1. llpn mmrensHoM HarpeBe pacueTHOe
COHPOTHBJICHHE OeTOHa yMHOXaeM Ha Ko3bdHimeHT
Yp2 = 0,85, npunumaemsrit o TaG. 15:

= 17-0,85 = 14,45 Mlla.

3Havenna ko3pPHIMEHTOB Yy, M By, T, Vg H B
NpUHAMAaeM COOTBETCTBeHHO no Tabm.: 16, 18 u 35.
Ipn Temmepatype 100 °C: Ype = 090; B = 0,80;
7 = 0,70 (A KpaTKoBpeMeHHOTO narpena COKJIacHO
yKasalmmn 1.28); Vst = 10; ;=

IockonbKy pacueTHBNi 3IeMeHT maerca 3NeMeH-
TOM CTaTHYECKH OIpPEHeIMMOH KOHCTPYKITHK, ompene-
JifieM BOIHYHHY CIIy9aHHOrO 3JKCIEHTDHCHTEIA €,
COmIacHO yKasanmaM m. 1.30:
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e, = =20 - 17mm >

a” 39 T T30 v
b _ 6000 _ o
600 600 )

Jnsa paBHOMEPHO HArpeToro HpPAMOYTONBHOTO
CeyeHMA B IUIOCKOCTH [OeACTBHA M3rHOalomero Mo-

3,46 346 i
= %‘;—- = 41,52 > 14. [loaToMy yuuTbIBaEeM BIHs-

HHe Nporu6Ga Ha NPOYHOCTh IMEMEHTA COITIACHO yKa3a-
HHAM 1. 3.29. A 3TOro npegBapuTeNbHO BRITMCIAEM
3HaveHHe ey N0 dpopmyie (128):
153 .10°
€ = ———— +17 = 93,5 mm.
° " 72000 10°

Ilna BeiuMcieHus Ko3¢¢ULUHEHTa 7, HA KOTODbIA
JIOMKHA OBITh YMHOXEHA BEIHUMHA €y, OHpemensaieM
suavenme N, no ¢opmyne (130). Iina 3toro mpensa-
PHTENIBHO BBMHCIAEM N0 dpopmyie (96) :

6000

8,,in = 0,5-0,01 <00 —0,01-090 - 14,45 = 0,25.
€o 93,5
Tax e = = 0= = 0,187 < 8, = 025, npn-

mimaem 6 = 0,25.

3nagenue ¢; BenmcAeM no gopmyne (95) , npemsa-
PUTENIBHO ONpe[ieNvB 3KCUEHTPHCHTETh! NPHIOXeHHA V
HN; OTHOCHTENIbHO LIEHTPa TsDKECTH INIOWIAIH PacTAHY-
TO# apMaTyphbl:

e=¢ +05h—a=935+05.500-40 =
= 303,5 mm;
50 - 108

M,
e = —L 4 e, +05h—-a= —— +
N, 2000 - 10°

+17+0,5-500 —40 = 252 mm.

3Havenue ko3ddmuventa § mo 1aGn.39 mpu ¢ =
= 100 °C gns GeroHa coctapa N° 1 pasHo 1,4:
-10% . 252
g;=1+14 2000 2 = 2,16;
2000 - 10° - 3035

g = MBI o0
400 - 500

ho = 500 —40 = 460 mm.
ITo popmyme (130) nmeem:

cr

19,2 - 400 - 500 325-10° -0,80-0,70 x
41522 3.2,16-085

X ( 0,11

_ou +o,1) +0,0147-02 - 10° - 1,0 X
0.1+025

2
X (i“lﬁ) ] = 7696800H = 76968 kH.
500
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Koadpmment n ompepensem no ¢opmyne (93) :

n=—1 = =135,
2000
7696,8

IKCIEHTPUCHTET € C YYeTOM Mporu6a BBIYHCIAEM
1o opmyne (135):
e = 935-1,35+0,5:500 —40 = 336 MM,
IIpoBepKY IpPOYHOCTH  CeYeHWSA  IpPOM3BOIMM
COTIIacCHO YKasauusam II. 3.33. llnaA 3TOrO ompepmenseM
BBICOTY CKATOH 30HbI X W3 ¢opmynsl (137). Ilpu
ReA; = Ry Ag

. 103
x = 2000-10 = 3845 M.

0,90 - 14,45 - 400
Jina cpaBHeHWs NOMYYEHHOTO 3HAYEHHA X C IpaHUy-
HbIM 10 opmyite (100) ompenensem
w = 085 —0,008-0,9Q- 14,45 = 0,746.
B cBasu ¢ yuerom kxo3pdummenta v,, = 085 B
¢dopmyne (99) Bmecro 3HaueHun 400 mpunsaTo 500:

kg = 0,746 = 0,604;

1+ 365-1,0 (1— 0,746 )
500-1,0 1,1

xR = ERhO = 0,604'4“) = 277,8MM-

Hockonpky x = 384,5 > xp = 277,8, npouHocTs
CeYeHHsA mpoBepseM H3 ycinoBua (136), ompenenss
PacuYeTHYI0 BLICOTY CXKaTOH 30HBI

(2000-10° —1,0-365 -1473) (1-0,604) +
0,90 - 14,45 - 400 - 460(1 — 0,604) +

+1,0-365-1473(1+0,604)
+2-1,0-365-1473

= 0,716 > £ = 0,604.
Mpousocts ceueHns npopepseM u3 ycnosua (136) :
mpu £ = 0,716,x = £ by = 0,716- 460 = 329,4 mm;
Ne = 2000-Q,336 = 672xH-m <
< 0,90 - 14,45 - 400 - 329,4(460 — 0,5 - 329.4) +
+1,0 - 365 - 1473 (460 — 40) =
= 731818910H-mm = 7318xH - M,

T.e. HpOUHOCTh CeYeHMA B IDIOCKOCTH M3rHGa obec-
TeveHa.

E:

Pacyer H3 INOCKOCTH H3rHOa

OnpenensieM pafuyc HHEpIMH B3 INIOCKOCTH H3ru6a

3,46 3,46

Tak Kaxk Tru6GKOCTP M3 INIOCKOCTH H3ruba A =

miockocTs M3rHGa A = 41,52, coIrflacHo YKa3aHHAM
. 329 nmpoBepsieM MPOYHOCTh CCUCHUA U3 IUIOCKOCTH



H3ruba, npuHMMasn 3x<cue1{rpncn're'r €o paBHBIM CIIy4ai-
HOMY SKCUEHTPHCUTETY €,

Ilockonpky mmHa 3J1emem'a lo = 6M< 20h =

= 20:0,4 = 8 M, pacdeT MPOH3BOJHM COINACHO YKa-
3aHHAM 1. 3,37 ¢ y4eTOM apMaTyphl.

Ilpu A > 200 mm v = 1,0.
Mpu /. 1,0u do — 6000 _ 15 1 ragin. 44
N h 400
HAXOMMM 3HayeHHe Ko3dommenra ¢, = 0,77 U no
TaG. 45 — 3Havenme Ko3humenta vy, = 0,84,
TTo ¢popmyne (150) onpepensem:
365 -2-173,7

as = = 0,207
0,90 - 14,45 - 400 - 500

Ilo popmyne (149) ompenensem 3HaYeHHE ¢ :
v = 0,77 +2(0,84 — 0,77) 0,207 = 0,802.
Iina sermcnenus 3HaveHHs Ko3g¢pHIMEHTA a IO

¢dopmyne (151) mo Tabn.46 ompepenseM 3HauCHHe
a; = 0,70, 2 no TaGn. 47 — 3navene \; = 85:

(1-0,70) (51,9 -14)
85-—-14
Hpo'mom CedeHHs upoaepnem n3 ycnobus (148)
mpu A, = A; = 1473 mm*
N = 2000 xkH < 0,84 -1,0.0802 X
X (0,90 - 14,45 - 400 - 500 + 1,0 - 365 - 1473) =
= 2114440H = 21144 kH,

T. &. TPOYHOCTb CEUEHHs M3 IDIOCKOCTH M3rHba obec-
neueHa.

a=1-—

= 084.

Ipumep 15. Pacuer MPOYHOCTH CXKATOTO KeJie3o-
GETOHHOTO ~ 37€MEHTA  HpPAMOYTONBHOMO  CEueHHA
(eo = e,) mpU paBHOMEPHOM HarpeBe [0 150 °C.

Aawno: pasmepu ceveHns — b = 400 Mm, i = 400 MM,
a=a = 40Mm, pacueTHas [uHa lp = 6 M; aneMeHT
paBHOmepHO Harper 1o 150 °C; GeToH, HomBEprHYTHI
TemnoBoil o6paGorke, cocrasa N° 1 (cm. 1a6n. 11),
knacca B25: R, = 14,5 MIla (cm. 1a6n. 14), £ =
= 30,0 - 10> MIa (cm. Ta61. 17); apMaTypa U3 CTaIH
xnacca A-Ill: Ry = Ry, = 365 MIla (cm. Ta6m. 29),
E;=02-10° MI'Ia (cM. Ta6m. 37) IUIOMA/Ib CEYeHHA
apMarypu A, = A = 804 mm? (4D16); pacuerHoe
3HavYeHAe npononmou CWJIBI OT BCeX Harpys3ok (Harpys-
KH, CyMMapHas JJTHTENbHOCTh AEHCTBHA KOTOPBIX Ma-
na, orcyrcreywr) N = 1500 xH, B Tom uncne or -
TeNIsHO AefCTRYIONMX Harpy3sok N; = 1300 xH.

Tpebyerca nipoBepUTh IPOYHOCTD CEYEHHA.

P a ¢ u e 1. [Ipy mIMTenbHOM HarpeBe pacyeTHoe
COnpoTHBiIcHHe GeToHa yMHOXaeM Ha ko3(duimeHT
Tp2 = 0,85, npurumaemsiii o a6, 15:

Ry, = 14,5-085 = 12,33 Mlla.

3navenns ko3pGUIMEHTOB 7y, H By, U, 75, U fi
HpHHWMAEM COOTBETCTBEHHO IO 1a6n. 16, 18 u 35. Iipn
Temmepatype 150 °C: v,, = 0,85; 8, = 0,70; ¥ = 0,70
(A KpaTKOBpeMEHHOro HarpeBa COINIacHO YKasa-
mam . 1.28); v, = 095; B; = 0,98.

TockonbKy pacUeTHbIA 3TEMEHT ABIAETCA MleMeH-
TOM CTaTM4eCKH OIpefeIMMOil KOHCTDYKIMM, OIpe-
HenseM BEMYHHY CIYYafiHOrO JKCUEHIPHCHIETa €,
COITIaCHO yKa3auuam 1. 1.30:

e, = _h_ = _@ = 13,3MM >
30 30
]
b _ 6000 _ 10 MM
600 600

Tak kak ¢y = ¢, u Iy = 6000 < 20h =20 -400 =
= 8000 MM, IpoM3BOIMM MNPHGIMXEHHbH pacyeT No
yKazauusam 1. 3.37. IIna aroro ompejesiseM 3Ha4YeHHA
BEJIMTIH, BXOMALMX B ycioBHe (148) :

mpu h> 200mm v = 1,0;

npu N - 1300 087 n Lo - 6000 _ 15;

N 1500 h 400
no talui. 44 Haxomum 3HaueHHe KO3dduIMeHTa p; =
= 0,78, a mo Tabtn.45 — 3HaveHHe KO3¢dumMeHTa
‘Psb 084

Omnpenensiem 3HaveHMe KodpuimeHTa g mo ¢op-
mysie (150):

0,95 -365 - 804 +0,95 - 365 -804 _
0,85 - 12,33 - 400 - 400
= 0,333.

3uavenne K03 ¢uIMeHTa ¢ ompeaeiseM no ¢op-
myne (149):
= 0,78 +2(0,84 — 0,78)0,333 = 0,82.

JUia BBIUMCIIEHMs 3HaueHMsA Kodp¢HIMEHTa a Mo
dopmyne (151) mo TaGn. 46 onpepessieM 3HaueHHe
a; = 0,65, a mo TaGn. 47 — 3Hauenue N\; = 116. Ilpu

346-1 .
no 3A6h _ 346600 _
h 40

a

s =

(1 -0,65) (51,9 — 14)
116 — 14

IIpounocTs ceueHusa npoBepsAeM U3 ycnoBHa (148):
N = 1500kH< 0,87-1,0-082X
X (085 - 12,33 - 400 - 400 + 0,95 - 365 - 1608) =
= 1594060H = 1594,1 xH,

T. €. IPOYHOCTD CeYeHus obecneueHa.

IIpoBepsieM MNpPOYHOCTb CEYEHHS COIIACHO YyKasa-
HMAM 1. 3.33 c ydyeToM BIHAHHA Nporuba 3neMeHTa
cornacHO yKa3saHusM 1. 3.29. I 3T0ro ompepesiseM
3Hauenne N, mo dopmyne (130), npemsapHTeNBHO
BBIUMC/IMB 3HaYeHHA BxopsAumx B (opmyny xosddu-
LMEHTOB.

Bormcnsiem 8,,;, 1o ¢dopmyne (96) :
6000
7400
—0,01-0,85-12,33 = 0,245.

a=1]1-

= 0,87.

Smin = 05 —0,01 ———

Tak Kak = 0,033 < 8, = 0245,

£ - 133
h
npuHuMaeM § = 0,245.
3HaucHHe @; BbIuHCIAeM No dopmyne (95), mpen-
BapHUTETLHO OMNPENENIMB 3K CIEHTPHCHTETbI IPHIOXEHHA
N 1 N; OTHOCHTEJIBHO LieHTpa TAXECTH ILTOLafy pacTs-
HyTO# WM cn1aGo cxkaToli apMaTyphl:
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e =¢ +05h-a = 133+0,5-400-40 =
= 1733mm; ¢ = e.

3Havenne Ko3p¢dmmenra § mo 1aGn.39 mpm f =
= 150 °C ana Gerona coctaBa N° 1 pasHo 1,45:

1300 -173,3

= 1+145 ————= = 226;
o1 1500 -173.3 2
_ 804+804 _
M= o000~ %01
ho = 400 —40 = 360 mMm.

To dopmyne (130) umeem:

cr

_ 19,2-400 - 400 [30,0-103-0,70-0,70X
51,9% 3.2,26-0,85

%11 01]+0010.02-10° -098 X
0.1+ 0,245

2
X (M) ] = 2649 000H = 2649 kH.
400
KoadduiumeHr 71 onpepensem o popmyne (93):
n= —21 =231
1500

1 - 220

2649
IKCUEHTPUCHTET € ¢ YYeTOM Nporuba BhiuMcigeM
o ¢opmyme (135):
e = 13,3-2,31 +0,5 -400 — 40 = 190,7 mm.
IIpoBepky MpPOYHOCTH CEYEHHA IPOH3BOOHM CO-
miacHo ykasamusaM M. 3.33. Jlna 3toro onpeaenseM

BBICOTY CXaTOMH 3orm x u3 dpopmynser (137).
Ipn RyA; = Ry A
.10
x = —].SQO_L = 357,8 MM.
0,85 -12,33.400

Jlna cpaBHeHHS NMOJIYYEHHOro 3HaYeHHs X C IpaHHy-
HbIM 1o popMmynte (100) ompenensem

w = 085-0,008-0,85-12,33 = 0,766.

B cBasm ¢ ywerom koadpduimenta v, = 085 B
cdopmyne (99) Bmecro sHauenus 400 mpumsTo 500:

tr = 0,766 = 0,631;
, 365095 ( L 0,766)

500 - 0,98 1,1
Xg = £pho = 0,631-360 = 227,2 mm.

[Mockomexy x = 357,8 > xp = 227,2, NpoyHOCTH
ceyeHMA NpoBepseM M3 yoioBua (136), ompepensas
PacHeTHYI0 BbICOTY CXATOH 30HbI

£ = (1500 10% —0,95 - 365 - 804) (1 —0,631)+
0,85 -12,33-400-360(1—0,631) +
+0,95-365 -804 (1 +0,631)
+2-0,95-365 -804
= 0812> £ = 0,631;
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x = &hy = 0812-360 = 292,3 Mm.

IIpoutiocTs ceueHMst mpoBepsAcM H3 ycinoBHA (136)
mpu £ = 0812:
Ne = 1500-0,191 = 286, xH-Mm <
< 0,85-12,33-400 -292,3(360 — 0,5 -292,3) +
+0,95 - 365 - 804(360 — 40) =
= 351259400H-mMmMm = 3513 kH- M,
T. €. IPOYHOCTh ceyeHUA obecnedeHa.

Ipamep 16. Onpepenenne IIOWANCH NoNepedHOro
CEYCHHA PACTAHYTOH H CKaToi apMaTyp BHELCHTPEHHO
CKaToro >eJe306¢TOHHOro 31eMeHTa IPAMOYTOIBHOTO
CeveHHs IPH OIHOCTOpOHHeM Harpese 1o 250 °C.

Aano: Pa3MEpHI CeUEHHA — b = 300 MM, h = 500 MM,
a = 40 MM, @’ = 60 MM, pacueTHas mmHa I = 6,3 M;
JIeMEHT HEPaBHOMEPHO HarpeT HO BbICOTE CEYeHHA,
Temuepatypa HauGonee narpeton (cmn‘ou) rpaHd —
250°C; GeToH, mOABEprHYTHIl TEIUIOBOK 0GpaboTKe,
cocraa N°2 (cm. Tta6m. 11) wmacca B25: Ry, =

= 14,5 MIla (cm. Ta6n. 14), £, = 30,0 - 10° MIla (CM
Ta6I. 17), apMmatypa u3 cran¥ knacca A-lll: R =
=Ry, = 365 MIa (cm. 1abn.29); E; = 0,2 - 10° MITa
(CM. raﬁn 37); pacuetHbie 3Haqelma MpOOONIBHOM CH-
JIbI ¥ H3rubarmIlero MOMeHTa: OT BCeX Harpysok (Har-
PY3KH, CyMMapHasi [JIMTeJIBHOCTb JEHCTBHA KOTOPHIX
Mana, orcyrcrBynT) N = 600 kH, M= 162 xH - ™,
B TOM UHCNIE€ OT JUIMTENBHO OEACTBYIOLMX Harpy3ok

=400 xHuM; = 100 xH - m.

Tpe6yercn Ollpe/ie/IHTh IUIOLIANM CeYeHHH apMaTy phI
Ag u A

P ac q ¢ T. U3 TeImIoTexaMyecKOro pacyeTa nojydyeHo
H3MEHEHHe TeMIEpaTyphl Ha 10 MM BbICOTHI ceueHUs,
pasHoe 4 °C, TOTHA TeMmepaTypa pacTAHYTOH apma-
Typel A; paBHa

= 250-460 — = 66°C;

10
a TeMIepaTypa CKaToi apmMatypsl A ; paBHa

i = 250—60 2 = 226°C.
10
3Havenusa Ko3pQuIMEHTOB 7, NpHHMMaeM IO

1abn. 35 B 3aBUCHMOCTH OT TeMIIEPaTy pbl:
ANA pacTARyTO# apMaTypH . . . 1,0
» CXaToft » ... 083
Ilpy mIMTENBHOM HarpeBe pacyeTHOE CONPOTHBIIE-
HHe GeroHa ymHOX@eM Ha KOI(QQHUMEHT 7, = 0,85,
OpHEHUMaeMbIi 1o Tabu. 15:
Ry = 145-085 = 12,33 MIla.
3Hauenun Ko3pGHIMEeHTOB vy, U B, V U B MpuHH-
MaeM o TaGnmMIaM cooTBeTCTBEHHO 16, 18 u 35.
CornacHo yxasaHusM 1. 3.11 cpemHIol0 TeMIleparypy
OeTOHa CKAaTOH 30HLI OMpefeNiAeM IO TeMlleparype
GeToHa, paclojoXeHHOro Ha paccroshuu 0.2k, ot
COKATOH IpaHy CeueHHs:

ho = 500 — 40 = 460 mm.
Temneparypa GeToHa Cxaroit 30HbI

= 250—0,2~4601_40— = 213°C.



Hna stoik Temmeparyps! Ho TaGi. 16 ompepensem
3HayeHve Ko3pHImeHTa 7p, = 0,76 B 3aBHCAMOCTH OT
TeMNepaTypsl GeToHa B MEHTPE TAKECTH ceueHHA (CM.

1. 3.38),, pasHoii 250 — 250 f—o = 150°C; Do TaGin. 16

omnpepienisieM 3HaveHue f; = 0,70, a mo TaGn. 18 — 3Ha-
geune 7 = 0,70 (A KpaTKoBpeMEHHOro HarpeBa

COIIACHO yKa3ammaMm N. 1.28); mia cpepHei Temmepa-
TypBI apMaTyphI, BpHMepHO paBHoi 150 °C, u3 Ta@i. 35
B, = 098.

: Onpepenenne TpeGyeMOro KONHYECTBa HPOROIBHOM
apMaTyphl OpOM3BOAMM COIIACHO YKa3aHMAM II. 3.35.
TlockonsKy pacueTHbIA 3IEMEHT SBIACTCA VIEMEHTOM
CTAaTMYECKH OHpEfISIMMOM KOHCTPYKIMH, OIpeAesieM
BenMuMHy CITYYaHOro 3KCIIEHTPHCHIETa €, COrJIacHoO
ykasaHusmM 1. 1.30:

600 600

Jsis HepaBHOMEpPHO HArpeToro IpAMOYTOJIBHOTO
CeueHHA C TeMuepaTypoii HauGojiee HArpeTOl rpaHH
g0 400°C comacho ykazammsMm IL329 i MoxXer

OLITh IIPHHAT paBHBIM 3 26 . B miockoctH peHcTBHA

mrubaroinero MOMesTa i = % = 1445 mMmmn
ly 6300

A = — = —— =43,6> 14. lo3ro -
i 1445 MY yrwine

BaeM BiMAHME nporuba Ha NpOYHOCTh 3NMEMEHTa
COTTIACHO yKa3aHMAM N.3.29. IIna STOro mpepBapH-
TEJIHO BBIYMCNIAEM 3HaueHWe e, Mo ¢dopmyne (128)
npu f; = 0, IOCKONBKY TeMIEpaTypHbIA BLITHG yMEHD-
1uaeT pacueTHbI IKCHEHTPHCHTET IPOMIOJIEHON CHITBI:

_ _162-10°

600 - 10°

Jna BerMcneHds Ko3g¢dHnMeHTa 7, Ha KOTOPBIA

JoIkHA OBITh YMHOXEHA BEIMYHHA €9, ONpEnAciAeM

3uavenue N, 0o ¢opmyne (130). Ina 3roro npensa-

PHUTE/IBHO BLMMC/LAEM 3Hauewne §,,;, 1m0 ¢opmyne
96):

+17 = 287 Mm.

_ 6300
Bmin = 05 —001 830 _
—001-0,76-12,33 = 0.28.
€0 287
Tax kax 2 = 27 = 0574 > 8,y = 028,
K T S0 min = 02

npurumaem 8§ = 0,574.

3uavcHue p; BoNUCIAEM 10 Gopmyne (95) , Dpensa-
PMTENIBHO ONpPEHENMB 3JKCHEHTPHCHTETHI NPHIOXKECHUA
N u Nj OTHOCHTEJIEHO HEHTPa T/DKECTH IDIOMAM PacTa-
HYTOH apMaTypbl:
e = ey +05h —a = 287 +0,5 -500 — 40 = 497 mm;

e = —J—ﬁ +e,+05h—a =

1
6
= 100-10° 1740550040 = 477 mm.
400 - 10°

3HaueHre Ko3d¢HmueHTa § Mo 1aén. 39 mua Temme-
PATYPEI IEHTPa TsDKeCTH cevenusa (cM. m. 3.7) , paBHo#i
150 " C, mna Getona cocraBa N° 2 paBuo 1,45:

400 - 10% - 477
600 - 10° - 497
CormacHo ykasanuam 1. 3.38 3apaemcs OpMeHTHpO-
BOYHO, 910 TpeGyemoe KOMUeCTBO apMaTyphl A  + A
HaXOJUTICA B IIEpBOM HMHTepBAle apMHpPOBaHuA (CM.
TaGl. 48), KOTOpOMy COOTBeTcIBYeT i; = 0,01.
Torpga no ¢popmyne (130) umeem:
_ 19,2-300-500 | 30,0-10°-0,70 - 0,70 X
43,6* 3-1,928-085

o= 1+145 = 1,928.

cr

X( o +0,l)+0,01 -0,2-10° - 0,98 X
0,1 +0,574

2
X ( M) ] = 3092700H = 3092,7 xH.

500
Koadp¢pmmeHt 1 onpenensem no popmyne (93) :
= ——L =124
1— 600
3092,7

IKCUCHTPUCHTET € C YYeTOM IporHGa BbIVMCIIAEM
o gopmyne (135):
e = 287-1,24+0,5-500—40 = 566 mm.

Ibtomaz cevweHMA CXKATOH H PacTAHYTOH apMaTyp
onpenensem no popmynam (142) u (143):

4" — 600-10° -566-04-081-12,33-300-460° _
d 0,83 - 365 (460 — 60)
= 705 mm?;
4 0,55 - 0,81 - 12,33 - 300 - 460 —
s = —
1,0 - 365
3 3 - .
_, —600-10° +083-365-705 _ oo o
1,0 - 365

ITpoBepReM cymMmapHbli KO3 duIMeHT apMIpOBa-

Hus no ¢popmyne (152):
705 + 1022
i 300500 0,012 1,2 %.

Tak Kak NOmydYeHHbIH KO3 (PHIMEHT apMHPOBaHHA
COOTBETCIBYET MpHHATOMY uHTepBay (o1 0,8 no 1,8 %
no TaG1. 48), To pacueT CUHTaeTCA 3aKOHYEHHBIM.

Npurnmaem: A; = 804mm® (4 D16), 4, =
= 1256 mm?> (4 320).

Ilpamep 17. Pacuer npossocTH BHELEHTPEHHO CXKaTO-
o kene3o06eTOHHOTO 3NeMeHTa MPAMOYTrOJbHOrO ceve-
HHAS OpH OOHOCTOPOHHEM Harpeme mo 250 °C. Cnyuaii
Gombumix IxcneHTpHcHTeToB (£ < £R).

Ilo nannsim npumepa 16 npu A; = 804 mm? n A =
= 1256 MM? HPOBEPHTH NPOTHOCTD CENCHHA.

P acuer. Bouncisiem 3naueHne xo3bpduuMenTa n
cornacHo yxa3saHuam nn. 3.7 u 3.29. llna 3toro onpefe-
naem N, no popmyne (130) npn

_ 1256 + 804

'~ 300-500 ~ 1%
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Ne = X

19,2 -300- 500 [ 30,0-103%-0,70 - 0,70
43,67 3-1928-0,85

( 0,11
0,1+0,574

2
x(f'6—°5306—°) ] = 3852900 H = 38529 H.

+0,1 ) +0,014-0,2-10%- 0,98 X

Koadgduument n onpenensem no dopmyne (93):
1
= —————= 1,18.
K 600

" 38529

IKCLEHTPHCHTET € C YIeTOM NPOrnba BLIMHCIIAEM MO

dopmyne (135):
e=287-1,18+0,5 - 500 — 40 = 549 mmM.

[IpoBepxy mpoOYHOCTH CeueHMS MPOM3BOGMM COTNac-
Ho yxasamuaMm n. 3.33. Jlns 3roro onpenenaeM BhICOTY
cKaToil 30HbI X U3 dopmynsr (137):

_ 600- 10% + 1,0 - 365 - 1256 — 0,83 - 365 - 804 -

0,81-12,33-300

= 271,5 mm.

CpaBHHM NONTyYeHHOE 3HaUYeHHe X C IPaHHYHbIM:
xR = Eg ho = 0,63 - 460 = 290 mm.

Tak kak x = 271,5 < xg = 290 MM, NPOYHOCTH Ce-
ueHUs npoBepsaeM u3 ycnosus (136) npu x = 271,5 mm.
B cBA34 ¢ HeOonblLOH pa3sHMIEH B 3HAUEHHAX BBICOTHI
CXKaToH 30HbI, IPHHATOH NPH ONpEMENICHNH ee CPelHeR
TeMIIepaTy phl H NOJIY4eHHOM O pacueTy, nepecyeTa 3Ha-
YeHWA X He Aenaem:

Ne = 600 -0,549 = 3292 kH-M <
<0,81-12,33-300-271,5(460—0,5 - 271,5)+
+0,83 - 365 - 804 (460 — 60) = 361 781 860 H-mm =
= 361,8 kH'Mm,

T. €. MPOYHOCTh CEYCHHA B IUIOCKOCTH H3r nba obecne-
YeCHa.

Pacuer n3 mnockoctH H3rH6a

OmnpenensieM panMyc HHepOUMH H3 IUIOCKOCTH H3-
rnba:

lo
Tak xax rE6KocTb H3 IIOCKOCTH H3rHba A = T

= 68360 (7) = 72,66 3HauMTeNnbHO NpeBbILIacT rHGKOCTL B
IUTOCKOCTH M3ruba A = -il = 43,6, cornacko yKasauu-

AM 0. 3.29 npoBepseM NMPOUHOCTb CEUSHHA U3 IIIOCKOC-
TH u3ruba, TPHHHMast, 91O CEUeHHE PaBHOMEPHO Harpe-
TO Mo cpenHeil Temneparypsl 150 °C u 3KcuUeHTpHCHTET
€o PaBeH CIIyYaiHOMY 3KCLEHTPHCHTETY €. Ilockomnbky
nymHa eMenTa lp = 6,3 M>20h=20.03=6M,
pacueT NPOM3BOOMM COTJIACHO yKasaHHAM I. 3.33 Ges
yueTa apMaTyphbl.
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3Hauenue xo3¢pummenta 7y, = 0,85 oprEMMaeM Mo
1261. 16 anst Temneparypw Gerora 150 °C.
OnpenenAeM BEHUHHY CIIYYAHHOTO 3KCHEHTPHCHTE-
Ta €, COTNacHO yKa3anuam 1. 1.30:
& 6300 h 300
=00 - 600 730 30 O™
Hna soiuucnenns xo3ppHnodenta 7, HA KOTOPBIA
nomkHa GbITh yMHOXEHa BeJMYMHA €g, ONpeJesaeM
3naveHne Ny no popmyne (130). Jlns sroro mpensa-
PHTENbHO BHIYHCIIAEM 3HaYeHKeE 8, ip 0 dopmysie (96) :

Smin = 05~ 0012380 _ 0,01.0,85:12.33 = 0,185.
Tax KaK i,;' - —13(:;5 = 0,035 < 5,,in = 0,185, nph-

HMMaeM § = 0,185.

3HaueHne ¥; sruMcnseM no ¢popmyne (95) mpu g =
= 145:
400-10,5 _
600105 1,967.

Ilo dopmyne (130) mpu i1, = 0 HMeem

=1+1,45

v — 19,2300 - 500 [30,0 - 100,70 - 0,70
o= 72,66% 3-.1967-0,85

(——"Lw 1 +o] = 776920 H = 7769 xH
0,1+0,185 - :

Bauny Omizoctn 3uavemmii N = 600 xH u N, =
= 7769 xH Heo6xonMMO npemycMOTpeTs KOHCTPYK-
THBHOC 2pMHPOBaHHE JJIHHHLIX CTOPOH cedenma. Ilycts
u; = 0,006, Torma npu ko = 300 — 40 = 260 mm:

19,2 - 300 - .10°-0,70 -
Ny = 500 [30,0 10°-0,70 -0,70

72,662 3-1967-0,85

0,11 .
(0,1 o155+ 0 )+0,006-0,2- 10° - 0,98 X

260 — 40 ’]
x{£2=3F | 2 -
( 3 ) 1247400 H = 1247,4 xH.

Koapdrment n onpenensem mo dopmyne (93):

- i
T 600
1247 4

=193.

IKCUEHTPUCHTET € ¢ ydeToM Nporu6a BEMMC/IAEM IO
dbopmyne (135):
e=10,5.193+0,5-300—40= 130,3 Mm.
Jna npoBepkHM NpPOYHOCTH CeNECHHA OMpeAeNAeM
BBICOTY cx(a'ton 30HBI X W3 ¢popmymm (137), TpHHAB

A; = A} = 0,003 - 500(300 — 40) = 390 Mm? W
Toumee 402 MM? (2 @16) u3 cramm knacca A-III:

_ 600 - 10° +0,95 - 365 - 402 — 0,95 - 365 - 402 _
0,85 - 12,33 - 500

=115 Mmm.



Iinsa cpapHeHMA MONMYWYEHHOTO 3HAYEHMA X C rPpaHmy-
HbIM onpenensem o ¢popmyne (100):

w=0,85-0,008-0385 - 12,33 = 0,766.
B cBa3M ¢ yueToM Ko3dpdpHuHeHTa Vp, = 0,85 B dop-
myne (99) Bmecro 3HaveHnsn 400 npunaro 500:
£ = 0,766
R 365095 (] _ 0,766 \
500098 1)

= 0,631;
1+

xp = &g ho = 0,631 - 260 = 164,1 mm.

Tak kak x = 115 < xp = 164,1 MM, poaHOCTS Ce-
uenus npoBepsaeM U3 ycnosua (136):

Ne=600-0,13= 78 xHM<
<0,85-12,33-500-115(260— 0,5 - 115)+
+0,95 - 365 - 402 (260 — 40) = 152 698 900 H-MM =
= 152,7 xH-Mm.

IIpomHoCTs CedeHHsT H3 TUTOCKOCTH H3rnba obecre-
qeHa.

Tpemep 18. Onpenenenne muowane# nomepedHoro
CeYeHHA PaCTAHYTOH apMaTyphi BHEHEHTPEHHO CXKATOTO
kene300eTORHOro 3eMeHTa MPAMOYTOJILHOTO CeUeHuA
TIpH OMHOCTOPOHHeM Harpese 1o 700 °C.

Hano: pasmepei cenerna — b = 500 mm, i = 500 MM,
a = 40 mM, pacuersas [umHa [, = 6 M; 3neMeHT Hepas-
HOMEpPHO HarpeT: CO CTOPOHBI HarpeBa Temieparypa
700 °C, c mporuBononoxso#i — 100 °C; GeToH co-
craBa N° 11 (cm. TaGn. 11) xnacca B25:Ry = 14,5MIIa
(cM. Tabn. 14); Ep = 21,0 - 10° Mlla (cm. 1a6n. 17);
apmarypa ¥3 cTad knacca A-Ill: R, =R . = 365 MIla
(cm. Tabn. 29), E; = 0,2 - 10° MIla (cM. Ta6n. 37);
pacueTHble 3HAYCHUA NMPOMONBHOM CHIIBI OT BCEX Harpy-
30K (HATpY3KM, CYMMapHasl IPIMTENBHOCTh NEACTBHSA
KOTOpBIX Maa, orcyrctsyior) N = 450 kH, B oM unc-
Jie OT IIATENbHO ACHCTBYIOMMX Harpys3ok Ny = 385 kH.

TpeGyerca onpeneNuTh IDIOMIANb CEYEHUS MPOMAOIH-
HO# apMaTyphl.

P a c u e 1. Ilpexnae Bcero HeobGXoMMMO OnpeneNMTDh
IKCHEHTPHCHTET MPHIOXKEHNA MPORONILHON CHIIBI BCJIeN:
CTBHe NMepeMenleHAs TONOXKEHHA NEHTPa TSKECTH cege-
HHA, BI3BAHHOTO €rQ HEPaBHOMEPHLIM HarpesoM. [
3TOTO COIJIacCHO yKa3auusM n. 1.28 ceuenne pasbusaeM
Ha [IBe 9aCTH, CPeJHAA TeMIepaTypa KOTOPbIX OKa3bIBa-
erca papHoii 250 u 550 °C, i NPON3BO/IAM NpHBENEHHE
lomaAeH vacTell K IUIOMIAZTH HeHarperoro GeroHa mo
dbopmyne (2).

JinEmMa paspesia CeYeHHS, MMEIOmAA TeMIEpPaTypy
400 °C, MPOXOAHT MOCPEIHMHE CEUeHHS, CIIEIOBATENHHO
BBICOTa KaXJI0#H YacTH paBHa 250 mm.

3navenns Ko3pPHmHMeHTOB fp U ¥ (1A KpaTKOBpe-
MEHHOTQ HarpeBa) NPHHHMAEeM COOTBETCTBEHHO IO
Taon. 16 n 18:

npu Temuepatype 250°C . . . 8, = 0,82, ¥, =0,72

” ” 550°C... g, =045, 7, =048

Ina GeroHa coctaBa N° 11 cornacHo yka’aHWAM
n. 1.28 ¥y, = 0,85.

Ilo dopmyne (2):

_500-250-0,82-0,72
Aredzso - 0.85

= 87 960 Mm?;

500 - 250 - 0,45 - 0,48

Aredsso = 085 = 31920 mm>.

PaccrofiHHe OT HEHTPA TAXXECTH NMPUBEHEHHOro Ce-
4eHH# A0 TPaHH, PaCTAHYTOIH BHENIHElH Harpy3Koi (Me-
Hee HarpeToil TPaHu CeYeHHs), onpeenseM no popmy-
ne (5):

_ 87960- 125 +31920- 375
87 960 + 31920

= 192 mm.

PacuerHblit 3KCOEHTPHCHTET HPOIONILHOMN CHIIbI
eg = 250 - 192 = 58 mm.

Boiru6 3nemeHTa, BHI3BaHHbIN HEpaBHOMEPHBIM Ha-
TPEBOM CeUCHMA, YMEHbIUAeT PacyeTHbIH 3KCUEHTPHUCH-
TET NPOMNOJNILHOX CHIIbI €gy. Ilo3TOMy OH He YUMTBHI-
BaeTcA.

HockonbKy pacueTHBIH 3/IEMEHT SABIACTCA 3JIEMEH-
TOM CTaTHUeCKH ONpefeMMoA KOHCTPYKIHMM, oMnpefe-
JifeM BeJMUMHY "CITyYalHOTO 3JKCHEHTPHCHTETa €; CO-
rJIacHO yxasaHusm n. 1.30:

h 500 Iy 6000

%=35=30 - ™50 = 600

Boruncnsem sHaueHue eo no popmyne (128):
eo =58+ 17 =175 mm.

= 10 MMm.

Jna ydyera BIMAHWA Nporu6Ga 3neMeHTa onpenensieM
lo .
ero rubxocts A = T rie i peraUcngeM no popMmyne

(132). Bxopaumii B popMyny (132) MOMEHT HHepIMH
TIpHBEEHHOTO cedeHns I,oq onpenenaeM no popmynam
(11) n (12) npu Areqs = A;eds =0
_ 87960-250% | 31920-250%

12 12
+ 87 960 (192 — 125)% + 31 920(375 — 192)% =

= 2088 196 000 Mm*;

. . /7088196000 _ .
=V T80 132w

6000
=222 = 4545< N = 58,
A== 4545 <N

Ired

rae A\; DpHHATO NO Tabn. 47 B 3aBHCHMOCTH OT TeMile-

PATyPbl HEHTPA TAXKECTH CEUECHH;

(700 — 100) 192
500

teyw = 100+ = 330°C.

INockonbky N = 45,45 > 14, yaursiBaeM mpu pacue-
T€e BJMAHKE NPoruba Ha MPOUHOCTh SNIEMEHTa COTJIACHO
yKa3zanuam n. 3.29.

Jina BoramcneHMs Ko3dpdHIMEHTa 7, Ha KOTOPbIH
IOJDKHA ObITh YMHOXKEHa BEJIHUHHA €9, ONpe/iesiieM 3Ha-
uenue N, mo dopmyne (129). Jina atoro npemBapu-
TEJIBHO BBIMMCIIAEM 3HadeHme §,,;, Mo ¢opmyne (96)
Y = 0,65 npuHATO MO Ta6n. 16 B 3aBMCHMOCTH OT
tew = 330°C.

CornacHo yxasaHuam M. 2.10 (npu mymrensHoM Ha-
IpeBe) pacieTHOe COmpOTHRIIeHHe GeToHa yMHOMXaem
Ha KkodpdummeHt 73, = 0,85, npuHumaembli no
tabm. 15:

Rp=14,5.0,85 = 12,33 MIla;
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Smin = 0,5 — 0,01 6;%— 0,01 -0,65 - 1233 = 0.30.

Tak Kak % = %%= 0,15 < 8min = 0,30, mpr-
maem § = 0.30.
3HaueHne ¥; pprumcisem no dopmyne (95), npensa-
PMTENIbHO OMNpefieSIMB IKCHEHTPHCHTETHI MPHIIOXKEHHUA
N 1 Nj OTHOCHTENBHO NEHTPa TDKECTH IUIOLIAaH PacTA-
HYTO# apMaTypbl:
e=175+0,5-500—- 40 = 285 mmMm;

er=ée.

3Hayenne Ko3dpduimpenta § no 1abn. 39 npu t =
= 330 °C s coctaBa N° 11 pasHo 2,62:

385-285 _

Yy = - = =
1= 1426255 285

3,24,

B cBA3K C TeM uTO 1O YC/IOBHAM HATpeBa apMaTypa
YCTAHABNMBAETCA TONBKO Y ONHOH H3 rpaHeil ceueHHs
anemeHTta, B dopmyne (129) I; cornmacHo ykasaHHAM
n. 3.29 npHHHMaeTCs paBHOIi HyJIIO.

3HaueHns f; u ¥V onpefiensieM COOTBETCTBEHHO MO
Ta6n. 16 u 18 mpu temmeparype 330 °C: B = 0,71,
7 = 0,67 (pnf KpaTKOBPEMEHHOrO HATPeBa COrjacHO

yKa3anuaMm 1. 1.28).
Io popmyne (129) umeem:

N = 64 [21,0-103-2088 196 000
" 60007 3,24
—M—+01)+0]=902000H=902xﬂ.
0,1+0,30

Kosdduwmenr n ompenensem mo dpopmyne (93):
-t
450

) A

902

OKCUEHTPHUCHTET € ¢ yueToM NporuGa BEIYUCIAEM NO
dbopmyne (135):
e=175-1,99 +0,5 - 500 — 40 = 359 mm.

n= =1,99.

IlpoBepsiem ycnoBue (146). s atoro onpenensaeM
rpaHHYHOe 3HauYeHWe BBICOTHI CXKATOH 30HBI IO YKa3aHH-
AM 1. 3.13. Jlna onpeneneHus CpelHeld TeMMepaTypsl
CXaroil 30HbI npuHMMaeM Ep = 0,70. Torpa mpu Ay =
= h — a= 500 — 40 = 460 mm

(700 — 100)0,5 - 0,70 - 460

_ °
500 = 507 "C.

tpe =700 —

Ilo 1abn. 16 mna sroit Temmepatypsl 75, = 0,39.
Temitepatypa apMaTypst
700 — 100
500

o Ta6an. 35 75 = 0,95, Bs = 0,98.
ITo dopmyne (100) onpepensiem 3HaueHue
w= 0,8~ 0,008 -0,39 - 12,33 = 0,76.

B cBa3H ¢ yyeToM xo3pduumenta v, = 0,85 B dop-
myne (99) smecro 3Hauenns 400 npunsaTo 500:

tg = 100 — 40 = 148°C.
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£ = 0,76
R 365 - 0,95

1+ 1278
500 - 0,98 1,1

YTounaem Temmeparypy CXaToii 30HBL npu fp =
= 0,624:

=0,624.

(700 — 100)0,5 - 0,624 - 460 _

528°C;
500

tbc=7w_

Tpe = 0,37;
w=0,8— 0,008 - 0,37 - 12,33 - 0,763 = 0,77.

CnepoparensHo, &g MoXeT ObITh NPHHATO PaBHBEIM
0,624.
3nauenme ap ompenensieM no popmyne (103):

ap = 0,624 (1 - 0,5 -0,624) = 043.

Onpenesnsem 3HAYCHHSA BEJIHIHH:
ag Tpr Rp bh3 = 0,43 -0,37 - 12,33 - 500 - 460 =
= 208 670 060 H-mm = 208,7 xkH-m

H Ne = 450 - 0,359 = 161,5 xH-Mm.

IMockonsKy ynosnerBopserca ycnosne (146):
Ne = 161,5 kH-M < ag Tp¢ Rp bh} = 208,7 xH-M,

HCKOMYI0 IUIOWaAb MOMEepeYHOro CeYeHust IPOROILHOH

apMaTtyphl onpefienseM cnefyionmm obpasoMm. U3 dop-

Mymb (142), B KOTOpOii (tp 3aMEHAETCA Ha (g, HAXO-

IMM 3Ty BeuMHy mpu A = 0:

_ 450 - 103- 359
0,37 - 12,33 - 500 - 460*

Mo 1abn. 41 B 3aBHCHMOCTH OT (g OMpPENENACM 3Ha-
venne ¥ = 0,422. Tak xax xo3¢pPunmeHT 73, Gbn on-
penenen npH £ = 0,624, yromsiem TemMneparypy Gero-
Ha CKaToH 30HBI IPH CpefiHeM 3HadeHuH & = 0,52:

ao = 0,333.

(700 — 100)0,5 - 0,52 - 460

= 556 °C;
500 5%6°C

the = 700 —

Tor = 034;

450 - 103- 359
Qo =

= 034.1233.500. 4607 _ 0201 §=047,

YTO JOCTATOYHO GIIM3KO K 3aJlaHHOMY.

IInowame MoOAepeuHOro ceYeHHA PacTsHYTOH apMary-
pb! onpenensieM no dopmyne (144) npu Ay = 0:
_047-034-1233-500 - 460 — 450 - 103

0,95 - 365

A

= 10 mm?.
NpunumaeM KoHCTpyKTRBHO 4 D12 (A= 452MMm3).

Tpumep 19. Pacuer nposnocTH BHENEHTPEHHO CXKATO-
TO eJie306eTORHOro 3JIeMEHTa TABPOBOT0 CEYCHHSA IPH
ofHOCTOpoHHeM HarpeBe o 500 °C. Crywaii Gombumx
skcnenTpucureToB (£ < &g).

Zano: pa3meps! ceueHMs IeMeHTa — b}- = 750 mm,
hf = 130 MM, b = 120 MM, h = 500 MM, 2 = 50 MM,



pacueTHas ymHa lo = 5 M; 35eMeHT HepaBHOMEPHO Ha-
rpeT N0 BbICOTE ceueHuA, HanGosee HarpeTasn rpam: Coxa-
Toit MOJNKH HMeeT pacueTHvIo Temmepatypy S00 °C; 6e-
ToH coctaBa N° 11 (cm. 1a6n. 11) kiacca B2S: R

= 145 MIla (cm. Ta6n. 14), E, = 21,0 - 10° Ml’[a
(cm. 12601. 17), pacTaHyTas apMarypa M3 CTalM KJacca
All: A; = 365 MITa (cm. TaGn. 29), E; = 0,2 X
X 10° Mila (cMm. raﬁn 37); momams ceneHms apma-
Type 4 = 628 mm? (2@20) A, =0.

Pacuernmiit n3rnGaronmii MOMeBT H HOPMAaTHBHasA CH-
J1a, BRI3BaHHble KPaTKOBPEMEHHBIM JIEiiCTBHEM TeMIle-
parypsl, M; = 79 xH-m, N; = 250 xH.

TpeGyerca npoBEPHTh NPOIHOCTH CEYCHHA.

Pacuert. UsTemiorexHHuecKoro pacuera mosmyue-
Ha Temmeparypa apMaryphl 130 °C, HapyxHoil moBepx-
HoctH pebpa 90 °C, cpenuas Temmeparypa GeToHa CBe-
coB nonku 480 °C, cpemusas Temneparypa GetoHa pe6-
pa 270 °C.

OnpenenseM 3KCOEHTPHCHTET MMPWIOXKEHHA NPOAOIL-
HOM CMJIBI BCJIE[ICTBHE NepeMeleHHA MOJIOKEeHHA LeHT-
pa TSDKECTH Ce4eHH#, BHI3BAHHOI'O €ro HepaBHOMEPHBIM
HarpeBoM. Iy 3TOro COrjacHo yxkasaHuam m. 1.28 ce-
geHue pa3buBaeM Ha JIBe YacCTH IO IPaHHMIle MeXy peb-
POM H MOJIKOK K NPOU3IBOAHM INIPHBCOCHHE Iwlolagen
MONKH M pebpa K IUIoWamn HeHarperoro GeroHa mo
dopmyne (2).

3nayenns Ko3(pPHIHEHTOB f; A U NPHHHMAEM COOT-
BeTCTBEHHO 10 TaGn. 16 u 18:

npu Temneparype480°C. .. Bp, = 0,52, 7, = 0,55
270°C... 8y, = 0,71, 7, = 0,71

” ”

Ina 6erona cocrasa N° 11 cornacHo yka3auuam m. 1.28
¥y, = 0,85.
Ilo popmyne (2):

750-130:0,52.-0,55

Aredaso = 3 8s = 32 810 Mmm3;
120(500 — 130)0,7
Aredam = ( (1)38 5) 1-0,71 = 26 330 Mmm>.

PaccTosiHME OT UEHTpa TAXECTH IPHBENEHHOTO Ce-
YeHWA [0 Fpauy, PACTAHYTOH BHeIIHel Harpy3Koi
(MeHee HArpeTOfl rPaHH CeYeHHs) , ONpefieIAeM o ¢dop-

myne (5):
_ 32810(500 — 65)+26 330 - 0,5 (500 — 130) _
Yred 32810 + 26 330

= 323,7 mMm.

Paccrosine OoT meHTpa T/AKECTH CeYeHHMA o TOH Xe
rpaHM

__S_ 750-130(500 — 65)+ 120-0,5(500 — 130)2 -
Y= 4, 750-130 + 120 (500 — 130)

= 356,8 MM.

PacueTHBli SKCOERTPHCHTET NPOLONBHOM CHIIbI
M
e = e—— —_ =
o = 37+ 0 = Yred)

_79-10°

= W +(356,8 — 323,7) = 350 mm.

Beirn6 anementa, BbI3BaHHbIA HEPaBHOMCEPHBIM Ha-
FPEBOM CEYCHHWA, YMEHBIIAET PacUeTHBI 3KCUCHTPHCH-
TeT NMPOMOJBHOH CHIIBI €o;, MOITOMY OH He YUMTbIBa-
eTcs.

IloCKONBKY pacueTHbIH 3NEMEHT SABJIETCS 3JIEMeH-
TOM CTaTHUECKHM HEONpeme/MMOil KOHCTPYKIMHM, 3Have-
HHE cny‘lai'moro IKCHCHTPHCHTETA €, COrJIaCHO YyKa3a-
HuAM 1. 1.30 Takke He yUHTRIBaEM, TaK KaK

h 500
€o 350 Mmm > €eq 30 30
Jina yvera pymAHMA npornba 3neMeHTa onpepaenaem

17 mMm.

l .
ero rubkocre A = i—o » Tie { BhMuMCnAeM no ¢popmyne

(132). Bxonaumii B dopmyiy (132) MoMeHT HHEpIMH
NPHBEAEHHOTO CeuCHHUA [red ompefiensiem fo dopmynam
(11) n (12) npr Ayeqs = Areds =0:
32810- 1302 . 26330 - 3702
= + +
Trea 12 12

+32810(500— 0,5 - 130 — 323,7)% +
+26 330(323,7— 0,5 - 370)% = 1 259 557 000 mm*;

_ /1 259 557 000 _ .
= 591 400 1459 mmMm;

5000
1459

Hockogbky A = 34,27 > 14, yunTsiBaeM NpH pacie-
Te BIMAHME NpornGa Ha NPOMHOCTH JIEMEHTA COTJIACHO
yKa3aHHAM 1. 3.29.

IOna sbiwcnenMa kKodp@HimHeHTa 7, HA KOTOPBIA
mompkHa ObITh yMHOXKEHa BeJIHUHHA €q, ONpemeNseM
snauenme N, no ¢opmyne (129). Ilna sroro npenapa-
PHTENbHO BBIMHCIIAEM 3HaueHHe 8., no dopmyne
(96); 7p = 0,97 npurnmaem no Tabn. 16 ma xparko-
BPEMEHHOIO HarpeBa (CM. yCJIOBHE NPHMepa) B 3aBH-
CHMOCTH OT TeMIEepaTyphl IEHTPa TAKECTH MPUBEIeHHO-
ro ceueHns, paBHO#H:

A=

= 34,27.

tow = 90 +§ﬂ5;0ﬂ323,7 = 355°C;
5000
8'"'" 00
I, 350
Tak xax h— = W = 0,70 > 8,,,,',, = 0,259, IpH-

HumMaem § = 0,70.

¢;= 1,0, Tak kak M; = 0.

B cBA3H C TeM, 9T0 MO YCIOBMAM HArpeBa apMaTypa
YCTaHaBJIMBAeTCA TONBKO Yy OJHOM M3 rpaHeil ceueHHA
snemenra, Iy B dopmyne (129) cornacHo ykasanusm
1. 3.29 npHHHMaeTCA PaBHOM HYJIO.

3HaueHNA f U ¥V oUpeNensieM COOTBETCTBEHHO MO
1abn. 16 n 18 npu remmeparype 355 °C: 8, = 0,68,
v = 0,65.

Io popmyne (129) nmeem:

6,4 [210 103- 1259557000

N. =
- 500? 1,0

0,11 _ B
X (0,1 +07 © °’l)+ 0] = 1608 200H = 1608,2 xH.
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Kosddumenr n onpepensem no popmyne (93):

1
=—— 1 s
K 250 1

- 1608,2

IKCUEHTPUCHTET € C YUeTOM IPOTHGa BbIYKCIISEM TI0
dopmyne (135):
e=350-1,18+323,7 — 50 = 687 mm.

IIpoBepky NMPOYHOCTH CeUEHHs MPOH3BOAUM COINIac-
HO yKa3aHuAM M. 3.40 B 3aBUCHMOCTH OT IOJIOKEHHA
TPaHHIb] CXKATOH 30HBI.

Ilposepsiem coGnionenue ycnosus (153) npu kg =
=h-a=500-50=450mMmud; = 0.

3Havenne xo3ddummenta Yy, = 0,91 musa cpenmeit
Temneparypsl GeTona nonxu 480 °C ompenensem mo
Tabn. 16 muA KpaTKoBpeMEHHOro HarpeBa (CM. yCJio-
BHE MpHMepa) :

Ne = 250-103%. 687 = 171 675 000 H-mm =
= 171,7 kH-m;

Tp:Rp bphf = 091 14,5 - 750 - 130 X
X (450 — 0,5 - 130) = 495 307 300 H-mMMm =
= 495,31 kH-m.

Iockomexy ycnoBue (153) cobmopaercs, rpannua
CKaToil 30HBI MPOXOOMUT B MOJIKE U PacyeT CEeYeHHs Mpo-
H3BOAMICA KaxK Ui NPAMOYTONBHOrO CEYEHHS ILHpH-
HOW b = by = 750 MM B COOTBETCTBHH C yKa3aHHAMM
nn. 3.33 u 3.34.

Onpenensiem 3HaueHue Koapouunenra Yg; = 0,98 no
1abn. 35 pna remneparypst 130~ C npy KparkoBpeMeH-
HOM Harpege.

BoiuMcniieM BBICOTY CXarodl 30HBI U3 (HOpMYJIb

(137):
_ 250- 10° + 098 - 365 - 628
091-14,5-750

=48 Mm < hf =

= 130 mm.

Hp9mocrb CeyeHHA npopepsem u3 yciosua (136)
npu A = 0:
Ne=171,7xkHM <091 - 14,5 - 750 - 48X
X (450 - 0,5 - 48) = 202756 300H - mm =
= 202,8 kH-M.
IIpouHoCTb ceyeHHs obecnedena.

HNpumep 20. PacueT npoYHOCTH BHEIEHTPEHHO CXATO-
TO XKeNe306eTOHHOrO TEMEHTA TABPOBOI'O CEUEHHA NPH
onHOCcTOpoHHeM Harpee A0 800 °C. Cryuait Manbix
axcueHrpucureToB (£ > ER).

, Hano: pasmepbi ceueHHs AeMeHTa — by = 750 mm,
hf = 130 mm, b = 120 MM, A = 500 MM, a = 50 Mm;
pacuetHast WmMHa Iy = 5 M; 3MeMeHT HepaBHOMEpHO
Harper no BLICOTE CeYeHHs, HanGonee Harperas rpaHb
CKaTo#l NONKHM HMEET PacyeTHylo Temmepatypy 800 °C;
Geron coctaBa N° 11 (cm. 1a6u. 11) xmacca B25: Rp =
= 14,5 MIla (cm.T26n. 14), Ep= 21,0-10° Mlla
(cm. Tabi. 17); pacTaHyTas apMaTypa B3 CTalM Kiacca
A-Il: R;=365 Mia (cM. Tabn. 29), Eg= 0,2-10°
(cm. Tabn. 37); miomamp ceyeHHa apMmatypol A=
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= 628 MM (2 D 20), As = 0; pacueTHoe 3HaueHHe
NPOJONBHOM CHIIBI OT BCEX Harpy3ok (KpoMe Harpy-
30K, CYMMapHas [UIMTEeNIbHOCTb HeHCTBHA KOTOPBIX
mana) N = 240 xH, B TOM WHClIe OT IUIMTEINIBHO HeHCT-
BYIOIIMX Harpy3ok /N = 40 xH.

Tpebyercsa NpoBepHTHL NPOTHOCTb CCUCHUA.

Pacuer1 MH3TenmnoTexHuyeckoro pacuera nomy-
YeHO M3MEHEeHHe TemmepaTyphbl Ha 10 MM BeicoTBI pPeb-
pa, paBroe 15 °C. Cpenusas Temnepatypa GeToHa cBe-
COB MONKH NpH HaMWMM H3onmmm paska 750 °C,
TeMIlepaTypa HapyxHo#i NoBepxHocTH OGerona pebpa
50°C, apmaryper 125°C. Cpenmuss Temmeparypa
Gerona pebpa 330 °C.

OnpepnesnsieM 3KCUEHTPHCUTET APUIIOKEHHS TPOIOIb-
HO# CHJIBI BCHEICTBHME NEPEMEILICHHS HONOXKEHUA BEHT-
pa T/DKECTH CeYeHHs, BBHI3BAHHOTO HEPaBHOMEPHLIM
HarpeBoM. JDJIs 3roro cormacHo yka3zanwam n. 1.28
ceyeHMe pa3OuBaeM Ha [IBE€ YacTH MO TPaHMIEG MEXAY
pebpoM H MONKOH M NMPOM3BOAHM DpHBEACHHE IUIOMWA-
Heil NoyikH ¥ pebpa K IUTOIATH HeHarperoro 6eToHa o
dopmyne (2).

3Havenna ko3bbuumeHTOB fp M ¥ (1A KpaTKOBpe-
MEHHOT0 HarpeBa) TNpPHHMMAaEeM COOTBETCTBEHHO IO
Tabt. 16 u 18:

npu Temueparype 750°C ...... By =029,7, = 0,28
330°C . ..... 8y, = 0,71, 7, = 0,67

”» ”»

Ilna GetoHa cocraBa N° 11 cormacno ykasaHMaM
m. 128 ¢, = 0,85.
Io popmyme (2):
750 - 130 - 0,29 - 0,28
0,85

Arediso = = 9373 Mm?;
120(500 — 130)0,71 - 0,67
0,85

Paccrosinue oT ueHTpa TDKECTH NpPUBEJEHHOTO Ce-
YeHHA N0 TpaHM, pacTAHYTOM BHELIHEH Harpy3Koi
(MeHee HarpeTod rpaHH CeYeHHA), ONpeAENAeM MO
dbopmyne (5):

9373 (500—65) +25 067-0,5 (500—-130) _
9373 +25 067
= 253 mm.

Paccrosnne oT HeHTpa TMKECTH HENPHBENEHHOTO
CeueHHs A0 TOM XKe rpaHu

=25 067 mm?®.

Aredzzo =

Yred =

750130 (500—65)+120 - 0,5 (500—130) 2 _
750 - 130 + 120(500—-130)
= 357 mm.
PacueTHbIil 3KCHEHTPHCHTET IPOJIONTHON CHIIBI
€01 =Y — Yred = 357 — 253 = 104 mm.
Boirn® 3nemeHTa, BbI3BAaHHBIA HEPaBHOMEPHBIM Ha-
TPEBOM CEYeHHs, YMEHBUIACT PacueTHbIH IKCHEHTPUCH-
TeT NMpPOMOJNIBHOH CHIBI €g;. Ilo3TOMYy OH He ywiThIBa-
ercA.

Ilockonbky pacueTHBIH 3JIEMEHT ABNAETCA 3Jie-
MEHTOM CTaTHYeCKH ONpeAeIMMOil KOHCTPYKIHM, On-



pedenseM 3HaueHHe CAYYaHHOro JKCUEHTPHCHIETA €
COIJIaCHO yKazaHhaMm In. 1.30:

__h__ 500 _ o _
€= 735"~ 30 =17mMm> 10 MM > ——— <00 =
=%=8,3MM.

BeruncisieM 3HaueHue eq no ¢popmyne (128):
e = 104 + 17 = 121 mm.
Ilna yuera prmsHMA Nporu6a 3neMeHTa onpencnaeM
ero ru6KocTs A = ———, rae i BBIUHCIAEM 110 popMyTe

(132). Bxopgsuwit B dopmyny (132) MOMeHT HHepLMH
TIpHBEJIEHHOTO ceueHH Ipqd onpenenxeM no ¢popmysnam
(11) n (12) mpu A,eds = Areds=

9373-1302 L2 067-1302
12 12

X(500 — 0,5-130 — 253) 2 + 25 067X
X (253 — 0,5-370) 2 = 725 554 000 mm*;

-=-l/ 725 554000 _ .
i —————34440 145 mm;

_ 5000
145

Iockonbky A = 34,46 > 14, yuutsiBaeM NpH pacue-
Te BIIHMAHME MporuGa Ha MPOYHOCTH JIEMEHTa COTrMacHO
yKa3aHusaM 1. 3.29.

Ina Bbrumcnenus kodgpguiMeHTa 7, Ha KOTOPBIH
AOJDKHA OnITh YMHOKEHA BEJTHIHHA &g, ONpENeNAeM 3Ha-
uenue N, no popmyne (129). Iina sroro mpensapu-
TEJIBHO BBIVHCIIAEM Opyin mo dopmyne (96); Yy, =
= 0,50 npunumaeM no TaGn. 16 B 3aBHCHMOCTH OT
TeMIepaTyphbl LEHTPa T/DKECTH NPHBEACHHOTO CeueHus,
paBHO#

!red = +9373X

= 34,46.

800 — 50

IIpH pymMTenbHOM Harpese pacueTHOE CONPOTHBIICHHE
GeToHa yMHOXaeM Ha Kodddmument 7,, = 0,85, npu-
HUMaeMBIH o Tabn. 15:

Rp = 14,5 -0,85 = 12,33 Mlla;

5000

Smin=10,5 — 001—5-0——-001-0,50~12,33=
= 0,338.
€o _ 121 _ _
Tak kak 7 500 = 0,242 < 8,,;n = 0,338,

npuMMaem § = 0,338.
3Hauene ¥; BbluMcnseM no ¢opmyne (95), npea-
BapHTENIBHO ONpEfesMB IKCUEHTPHCHTETbI NPHIJIOKEHHA
N ¥ N| OTHOCHTENIPHO LIEHTPa TAXECTH IUIOWAAM pacTs-
HYTOH apMaTtypbi
e =121 +253 - 50 = 324 mm;
ep=e.

3uauenne koddouimenta § 1o Tabn. 39 npu ¢ =
= 430 °C pyia Gerora coctaBa N° 11 paso 5,02.

40 - 324
240 - 324

B cBA3H C T€M, YTO HO YCJIOBHAM HarpeBa apMarypa
YCTaHaBIIMBACICA TONBKO Y OTHOW H3 rpaHeil CeueHus
anemeHTa, Is B popmyne (129) npHHMMaeTcs paBHOM
HYIO.

3uauenusn fp m T onpenensaeM COOTBETCTBEHHO NO
1a61. 16 u 18. Ipu temmeparype 430.°C B = 0,59,
7 = 0,59 (o5 XpaTKOBPEeMEHHOrO Harpesa) COrJIacHO
ykasanuam 1. 1.28.

Tlo dopmyne (129) umeem

¢;=1+502 = 1,83.

X

6,4 [21,0-103 725 554 000

Ner = 5002 1,83

(_OL+ 0,1) + o]= 684 800 H = 6848 xH.
0,1 +0,338

Koadduiment i onpenensem no popmyie (93):

p=—2o~ = 154.
I— 240
6848

IJKCIEHTPHCHTET € C YYeTOM Nporu6a BbIwMCIsAEM O

¢opmyne (135):
e=121-1,54+253 — 50 = 389 mm.

IlpoBepky NpPOYHOCTH CeYeHHA NPOM3BOOHM CO-
IJIacCHO yKa3aHuaM n. 3.40 B 3aBHCHMOCTH OT NOJIOXe-
HMSA TPaHUIBb! COKATOH 30HBI.

Iposepaem cobronenne ycnopua (153) npu

ho=h—a=500—-50=450MmuAd; = 0.

3uaverne xodpuumenta v, = 0,16 pyun cpenmert
Temneparypbi nonxu 750 °C onpenensiem mo 1a6n. 16:

Ne =240 -0,389 =934 xH-m;
Vp: Rb brhf(ho — 0,5kp) = 0,16 - 12,33 - 750 - 130 X
X (450 — 0,5 - 130) = 76 368 200 H-mm = 76,4 kH-m.

Hockonsky ycnosre (153) me cofmopaercsa, pacuer
CeueHHs NPOH3BOJMM KaK JUIS TaBPOBOrO CEYCHHA B
COOTBETCTBHH C yKa3zanmamy m. 3.40 u 3.43.

Cornacio yxasanmuaMm n. 3.11 3navenne ko3¢pumu-
€HTa ycnoBHH paGotsi 6eToHa 7y, DnA pebpa ompene-
naeM mo Tabn. 16 B 3aBHCHMOCTH OT TeMIlepaTyphbl
6eToHa, Haxogsmerocs Ha paccrostuu 0,2/ OT CKaTOIH
TPaHH CeueHHs,

the = 800—%0,2 -450 = 665 °C;
7bl = 0,23.

3navenne koddpdumenra ¥, = 0,97 npuHHMaem
no Taﬁn 35 B 3aBHCHMOCTH OT TeMmepaTypul fg =
=125°C.
OmpenensieM BBICOTY CXaToi 30HBI X @O Gopmyne
(155) npu A = 0:
_ 240-10°+0,97-365-628-0,16-12,33X
0,23 -12,33 120
X(750-120) 130
-—’ —_—
023-12,33-120

= 854 MM

139



Tockonbky x > h, a cneposarensuo M £ > Eg, rpa-
HMIA CXaTOi 30HbI MPOXOAMT B peGpe WM BCe CeueHHe
ckaro. B 3T0M ciyuae MPOYHOCTb CeYeHHA MpOBEpAEM
u3 ycnosua (154), a BICOTy cXKaToil 30HBI H3 dopmy-
apr (156).

Ina onpepe/leHUs TPAaHAYHOTO 3HAYEHMsi BBICOTHI
cxkaToil 30mbI O dhopMyrte (99) onpenenseM BESTHIMHY
wno dopmyne (100), DpeaBapHTENHHO HPHHAB 3Ha-
yenne od¢pduimenta 7y, mo 1a6N. 16 B 3aBHCUMOCTH
OT CpefHeil TeMIIepaTyphl CXaToil 30HbI IPK e¢ BRICOTE,
pasHoii 0,7hy :

800 — 50 eig o
tbc=8m—T0,35'450—5“ C;

w=0,8—-0,008 -0,34-12,33 = 0,767.

B cBaA3u c ydetom Ko3doummenta Yp, = 085 B
dopmyne (99) smecro 3Haverns 400 npunaTo 500.

3nauenne f; = 0,99 onpepensiem no Tab. 35.

0,767
365 - 0,97 _ 0,767 \
500 - 0,99 Lr )

ITpu cpenseit TeMmepaType GeTOHa CXKaTOH 30HBI,
oTBevaroieit Boicote 0,63,

800 — 50
500

tr= = 0,63.

1+

tpe = 800 — 0,315 - 450 = 587 °C;

Tpe = 0,31;

w= 0,8 -0,008 -0,31-12,33=0,77; &5 = 0,63.
Onpenensem 3nauenne £ npu Ag = 0:

_ [240-10°-0,16-12,33(750—120) 130] X
£= 0,31-12,33-120-450(1—0,63) +2-0,97-365628
X(1 — 0,63) 40,97-365-628 (1+0,63) _
0,31-12,33-120-450(1~0,63) +2-0,97-365-628

=0,75> kg = 0,63.

l'lp?!mocrb CEYCHMs NMpoBepsieM H3 ycnoBHa (154)
npudg=0ux= Ehy = 0,75 - 450 = 338 mmMm:

Ne= 93,4 xHM< 0,31 - 12,33 - 120 - 338X

X (450 — 0,5 - 338) 40,16 - 12,33 (750 — 120) X

X 130(450 — 0,5 - 130) = 108 135 000 H-Mm =
= 108,1 kH-M.

Ipounocts ceyenma obGecnevena.

Tpumep 21. Pacuer OpOYHOCTH BHEIEHTPEHHO pacTsi-
HYTOTO JKeJIe300€TOHHOTO 3JIEMEHTa NMPAMOYTOJIBHOIO
CeueHUsi NpM OOHOCTOPOHHeM HarpeBe Mo 200 °C.
Cnyuaii MarnbIX SKCIEHTPHCHTETOB.

Hano: pasmepsl ceyerus — b = 30 cm, h = 25 cm,
a = a@'= 5 cM; 3neMeHT HepaBHOMEPHO Harper, NpH
3TOM TeMMepaTypa apMaryphl S’ pasua 200 °C, apma-
typst S — 100 "C; Geron cocraBa N° 2 (cm. Tab6u. 11)
knacca B25; apmarypa u3 cramu kiacca A-Ill: Ry =
= 365 MMa = 365 rH/cm? (cM. Ta6n. 29); romans
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ceuenns apmarypnl A = Ag = 12,56 cm* (4 @20);
pacueTHOe 3Ha4YeHME NMpoaonbHOM cwmbt N = 6000 rH,
H3rubatomero Momenrta M = 180 rH-m.

Tpebyerca NpoBEpUTH MPOYHOCTH CEUCHMUS.

P a c u e T. Onpenensiem 3xaveHns Ko3pPuuneHTa
Ys¢ MO Tabi1. 35 B 3aBHCHMOCTH OT TEMIEPATYPHI COOT-
BETCTBYIOIEH apMaTyphI:

IS apMaTypHE s Y =0,90
L Y SO Ysr =10
OnpenensieM pacCTOAHUSL OT PaCTATHBAIOMIEH CHJm
N no paBHopeHcTBYIOUMX yCHMA B apmatype S(e) n
S(e") . IIna 310r0 NpEABapUTENBEHO ONpPERENAEM IKCICH-
TPHCHTET MpoponsHo# cuabl N npu hg = 25 — 5 =
= 20 cMm:

=0,5(20-5) =75cm.
CrnepoBarensHo, NMpOOO/bHAA CHIIA MPHIIOXKEH Mex-
Oy PaBHOICHCTBYIOIMMH YCWIHi B apmatype S u S.
Mo dopmyne (177):
e=05-25-5-3=45cm.
o popmyne (178):
e=20-05-25+5+3-5=105¢cm.

TpoBepky HPOYHOCTH CeMeHMs NMPOH3BOMM M3 YC-
nosusa (171) :

Ne=6000-4,5=27000rH -cm = 270 rHM <
<0,90 - 365 - 12,56(20 —5) = 618894 rH-cMm =
= 619 rH-Mm

u ycnoBus (172) :

Ne'= 6000 - 10,5 = 63 000 rH-cm = 630 rH-M <
<1,0:- 365 - 12,56 (20 — 5) = 68 766 rH-cM =
= 688 rH-m.

[IpousocTs ceyenmsn obGecneyeHa.

Ipumep 22. Onpenenenue IDIOMIAAH NONEPEYHOTO
CEYEHHsA pacTAHYTOH apMaTypbl BHECNEHTPEHHO pacTaA-
HYTOTO KeJIe306ETOHHOTO 3JIEMEHTa MPAMOYTOJLHOrO
CeueHMs NpH OIHOCTOPOHHeM Harpese mo 150 °C.
Crtyvaiil MaJTbIX 3KCUEHTPHCHTETOB.

Jano: pasmepsl ceuenua — b = 100 ¢cm, & = 50 cm,
a = a’= 4 cM; 3NeMeHT HePaBHOMEPHO HarpeT, mpH
3ToM TemmnepaTypa apmarypsl S pasua 150 °C, apma-
Typsl S — 50 °C; Geron cocraBa N° 1 (cm. Tabm. 11)
xnacca B15; apmarypa H3 cram xnacca A-II:
R; = 365 MIla = 365 rH/cm®; pacuernoe 3HaueHme
npoponbHoi cwibt N = 7000 rH, narn6arowero momes-
1a M= 600 rH-m.

Tpebyerca onpepenuTs WIOWAAb CEYCHHS NPOHOINb-
HOH paboueit apMaTyphl.

P a c u e 1. Onpenensaem 3Hauenue ko3dupumuenrta
Ys¢ 0O Ta0N. 35 B 3aBUCHMOCTH OT TEMIIEPATYpPHI COOT-
BETCTBYIOIEH apMaTyphl:

OnpenensieM PacCTOAHMA OT PaCTATHBAIOIIEH CHIIbI
N po pasuopeiicTByloumx ycwmii B apmarype S(€)



u S(¢). Ina svoro npemsapuTeNbHO OMpenensem
IKCHEHTPHCHTET NMpOJONbHOI cunbl N npu-hy = h —
—a=50—-4=46cm:

60 000

M
—_— = h —a’)=
eo - 8,57 cm < 0,5 (ko — a')

=0,5(46 — 4) = 21 cm.
CnenoBarensHo, NpoAOJIbHAA CHIa NPHIIOKEHA MeX-
Ay PaBHONEHCTBYIOIMMYM YCWIHHi B apmatype S M S.
o popmyne (177):
e=0,5-50-4-857= 1243 cm.
o ¢popmyne (178):
e=46 -05-50+4+8,57 —4= 29,57 cm.

Tak xak e'= 29,57 cm < hg — a’= 46 — 4 = 42 cm,
ueoﬁxommme IO CEYeHUs1 apmartypsl Ag H
A’ onpenensiem no popmyne (184) :

7000 - 29,57

Ag= = 13,5 cM?;
1,0 - 365(46 — 4)

u dopmyne (185)

» _ __7000-1243
50,95 - 365(46 —4)

Mpuaamaem A = 157 oM (5 D20) u A5 =
= 7,69 cm” (S D14).

Npumep 23. Onpenenenne IUIOWA[M MNONEPEUHOro
CeYeHUs. CHMMETPHYHO#M apMaTypbl BHEHEHTPEHHO pac-
TAHYTOrO 3JIEMEHTd NPAMOYIONIBHOIO CEYeHWH WpH
ero pasHomepHOM Harpese o 100 °C. Cnyuait Gonb-
KX 3KCUEHTPHCHTETOB.

Jano: pasmepsl ceuenust — b = 40 cm, h = 20 cm,
a = a’'= 4 cM; 3JIEMEHT DaBHOMEPHO Harper Jio
100°C; Geron cocraBa N° 1 (cm. 1abm. 11) xnacca
B15: Ry = 8,5 MIla = 8,5 rH/cm? (cM. Tabn. 14);
apMmarypa M3 cranmd kinacca A-IIl: Ry = 365 MIla =
= 365 rH/cM? (cM. 1261 29) ; pacueTHbIE 3HaYeHHs OT
JUIMTENIBHO OEHCTBYIOMIEH Harpy3iH: NPOLOJIbHOM CHIIbI
N; = 1700 rH, usrubaromero momenta M; = 275 rH-m.

Tpebyerca onpenenuTb IUIOLIaAb CEYEHHA MPOIOIb:
HOH CHMMETPHYHOH apMaTyphl.

P acuer Ilpu mmTenbHOM HarpeBeé pacyeTHOE
compoTHBIienye GeTOHa YMHOXaeM Ha KO3ddHIMeHT
Tp, = 0,85, npunumaembli no 1a6n. 15:

=8,5-0,85 = 7,2 MIla = 7,2 rH/cm?.

= 597 cm?.

Onpenensiem 3HaveHMs KO3DGDHUIMEHTOB Yy, M Vg,
COOTBETCTBEHHO MO 1a6n. 16 u 35 pnda TeMnmeparypsl
100 °C: 75, = 090; 7, = 1,0.

OnpenenseM pacCTOAHUA OT PacTATHBAIOWIEH CHITbI
N no paBHoneiicTBYIOlIER yCHHit B apMatype S(€) H
S(¢"). Ilns 3T0ro npeaBapHTENTLHO OMpENENAEM IKCLEH-

TPHMCHTET mpononsHok cunbl N mpu kg = h — a =
=20—-4=16cm:
_ M 27500 _ N
€= N"=Tioo - 16,2 cM>05(h, — a’)=

=05 (16 —4) = 6 cm.

CnepoBarenbHo, Npofo/ibHasA CHJIa NPHIOXKEHa 3a

npefenaMH PacCTOAHMR MeXAY PaBHOOEHCTBYIOLMMU
~ ’
ycwiui B apMatype S u S.

Mo dopmyne (179):
e=162-0,5-20+4=10,2 cm.
Mo popmyne (178) :
€=16-05-20+4+162-4=222cm.
Onpenensiem 3Hauenne Koddpduumenta ap u3 popmy-

ne1 (180), 3amenmB ag Ha ag, 63 yyeta Cxatoii apma-
TYpHI, T. €. npu A = 0:

1700 - 10,2
090-7,2-40-16

Mo 1a6n. 41 B 3aBHCHMOCTH OT NMONYYEHHOrO 3Ha-
YeHMs Qp onpenensem 3Havenue £ = 0,31.
24’ 2-4
Tak kak & = 0,31 < g T
MY10 IUIOWIAAb NPOAONBHOM apMaTypbl HaXxoAMM MO
dopmyne (183), B koTopoit xoapduIMeHT ¥ onpene-
nsem no 1abn. 41:npu ap = 0,254 v =0,85:

1700(10,2 + 0,85 - 16)
1,0-365-0385-16
Tpuimaem Ag = As = 9,41 cm? (3 ©20).
TNpumep 24. Onpefienenye maontafiell MONEPEYHOro
CeuCHHA aHKEpPOB H IUIACTHHBI 3aIUTANHON JEeTaji KO-
NOHHbI OpPH ee paBHOMepHOM Harpee Ao 100 °C u

OEACTBMH Ha 3aKJIafiHYI0 HETAb PpacTATHBAOIEH H
COBHMTaloniedl cCHN U H3rnbalomero MOMeEHTa.

= 0,261.

———= 0,5, Tpebye-

Ag= = 8,15 cm?.

Hano: x 3aknapHO#l [eTaNM KOJNOHHBI CEYEHHEM
60X40 cm npuBapeHBI 3EMEHTbI CTAIbLHLIX CBA3EH,
paboraionmme Ha pacTikenue (y3en NPUMBIKaAHHA
3JIEMEHTOB H YCHJIMSL B HMX NO 4epr. 61); xonouHa
M 3NEMEHTbl CBA3EH NOABEPTaOTCA  JUHTELHOMY
paBHOMepHoMy HarpeBy no 100 °C; amkepm 3aknan-
HOH metanu M3 cranM knacca A-IIl: R, = 365 MIIa =
= 365 rH/cM? (cM. Tabn. 29) , 6eTOH KONOHHBI COCTaBa
N° 1 (cm. 1a6n. 11) knacca B30: Rp = 17,0 MIla =
= 17 rHfem?, Rp; = 1,2 MIIa = 1,2 rH/cm? (cm.
1a6n. 14).

Tpebyerca 3anpOeKTHPOBATh aHKEPbl 3aKJIAMHON
OeTaTd, ONpPERENHTb TOJIUHHY IUIaCTHHbI H MPOBEPHTH
BhIKaNbIBaHHe GeTOHa.
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Yepr. 61. 3aknaaubie getand KOJOHHBI NPH ACHCTBUM PaCTATH-
BaOUK\ M CABHIAIOIMX CHA M u3ruGawouero Mmomesnra
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P a ¢ v e 1. IlpuHHMaeM pacmosnoXeHME aHKEPOB
KaK NOKa3aHo Ha YepT. 61. YcHiHe B packoce pacKia-
ObpiBaeM Ha HODMalbHYI0 CWIY N, NpMIOXKEHHYW K
3aK/Ia0HOR JIeTaMM C 3KCUCHTPUCHTETOM €9 = 5 CM,
M CABHraloutyio cuwry Q:

N = 1400 cos 43°45'+ 800 = 1810 rH;

O = 1400 sin 43°45'= 970 rH.

Ilph z=42cm u = Ne = 1810-5=
= 9050 rH-cM = 90,5 rH-m onpenensem HanGonsiee
paCTATHBAIOLIEE YCUIME B ONHOM psfly aHKEPOB IO
dopmyne (236):

_ 9050 1810
Nan = R S = 668 rH.

HauGosnsinee cxmmalomee ycuime B OQHOM pANy

aHKepoB BbIUMCHsEM 1o popmyie (238):

Nip=200 _ 1810 _ 535 <o

Copuraiomee ycunue Q;,, NPHXOAAILCECR HAa OIMH
AR aHKEPOB, OmpenesgeM MO dbopmyne (237), npu-
Humaa N, = O:

Oun = —SZ—°= 242,5 rH.

Tak kak Ny < 0,

_ N 1810
w= 06— 0 =0,6 970
3uauenne ko3pduimenTa § onpenensem no ¢popmy-

ne (239):

= 1,12.

b=—— —0687>0,15.

V1+1,12

HOna onpepenenus ko3boummenta A mo ¢opmyne
(242) BbiuMCTIAEM psAO pacUETHBIX XapaKTEPHCTHK.
Ilpu oy TeNIBHOM HarpeBe pacyeTHOE CONPOTHBJIEHHE
GeToHa yMHOXaeM Ha Ko3bduiMent 7y, = 0,85, npu-
HMMaeMblit o 1abn. 15:
Rp = 170,85 = 14,45 MIla = 14,45 rH/cm?;
Rp;=1,2-0,85= 1,02 MITa = 1,02 rH/cm?.
3HaveHHs K03pUIMeHTOB NpHHMMAaeM 1o Tabm. 16,
18 u 35: 7, = 0,90, 74 = 0,70, § = 0,80, v = 0,70
(A7 KpaTKOBPEMEHHOro HarpeBa); Yo, = 1,0 (mna
cramu A-III); ¥, = 0,95 ([ns CTANH IUTACTHHDI) .

3a)1aemcx IUTOLUAAbI0 AHKEPHOTO CTepXHA Agp, =
= 1,13 cM® (1 D12 MM).

4,75 V 0,90 - 14,45 = 0.505
(1+0,15-1,13) /1,0 - 365

CyMMapHyIo IUIOIUagp HONEPEYHOro CevyeHHs aHKe-
pos onpenenseM no popmyie (235) :

242,5 2
1,11 /668 + | ———"
l/ ( 0,505-0,687)
Agn = =291 cM?.
1,0 -365
IIpusnmaeM Tpu aHkepa muameTpoM 12 MM B Kax-
nom pany (Agn = 3,39 cm?).
Heobxopumaa TonMuUpHA NIacTUHBI M3  YCIOBHA
npouHoctH (244) :

A=
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t=025.12—10-365 _ 5590\
095 - 130

U3 ycroBHs CBapKH B OTBEPCTHs C Pa33€HKOBKOMH
t=0,75d;p =0,75-1,2= 09 cm.

Ipurumaem 1 = 12 mm.

lpunArbie pacCTOAHMA MeXRY OCAMM aHKEpOB
BIONG U MONEpeK CHBHTralolle Cilbl, COOTBETCTBEHHO
paBHBe 14 cM>6d=6:-12=72cMu9cm>4d =
=4.1,2= 4,8 cM yNIOBNETBOPSIOT KOHCTPYKTHBHBIM
TpeGOBaHUAM.

KoHIbI aHKepOB NpHBapHBaeM K aHAIOTHYHON 3a-
IJIa[HOH NeTalM, pacloNIOXKEeHHOH Ha IPOTHBONONOXK-
HOik rpaHy KOJIOHHBI.

Tlockonexy N' < 0 ¥ KOHIIbI aHKEPOB HMEIOT YCH-
JICHHS, npoaepneu ycnosue

N< 5182eA'7nRI;t —;
1 +352 +352>
a; a

rme A —Iomans NpoeKIMM Ha IDIOCKOCTh, HOp-
MATBHYI0 K aHKepam, NMOBepXHOCTH BBIKA-
JIbIBaHMsA, HAYIHEH OT YCHWIeHHH aHKepoB
(xpaeB aHKepHBIX IDIaCTHH, KpaeB Bbica-
EHHBIX TOJIOBOK) NOR 45° K OocAM aHKe-
poB (cMm. ueptr. 27, 6); WIomamM aHKep-
HbIX IUIaCTMH WIH BBICKEHHBIX IOJIOBOK,
PAcCIOJNIOXKEHHBIX HA MOBEPXHOCTH BHIKANbI-
BaHM#, He YUHTHIBAIOTCA;
8§, — xoappumeHT, NPHHUMAaeMBIi PaBHBIM:
g 6eTOHOB cOCTaBoB (cM. Tabn. 11):

N1-3,6,7,13,20m21 ...... 0,5
N4, 5, 8-12, 14-19, 23 u
29 e 04

8, — x03bPHIMEHT, NPUHUMaeMBbIii PaBHBIM:

npu 05,/ Rp<0,25 wm>0,75 5, =1,0
npu 0,25 <oy, /R, <0,75 8, = 1,2

Ilpy 3TOM, ecinu uacTb CTEPXKHA JUTHHOM a
pacnosioxeHa B 3oHe Geroma mpu 0,25 <
< 0,./Rp < 0,75, 10 8, onpemenserca Ho

dopmyne

a
6,=1+02—>
Iﬂ
rae  l, — JyIMHA aHKEPHOTO CTEPXHA; CHXHMAloIpe
HanpsokeHus B GeToHe 0p,, NepIeHmHMKY-
JIApHbIE K HOPMAlIBHOMY aHKepy M pachpe-
IelneHHbIe 0O Beell THHe, ONpeNesnAioT Kak
IIA YNpyroro MaTepHana IO NpHBeAeH-
HOMY CEUEHHI0O OT IOCTOAHHO HEHCTBYIO-
IMX HAarpy3ok IpH Ko3poduimeHTe Ha-
HeXHOCTH IO Harpy3Ke, paBHOM 1;
@) M @, — pa3Mepbl NPOEKIUHUH MOBEPXHOCTH BBIKAJIbl-
BaHHSA;
€, ¥ €, — DKCUEHTPHCHUTETB! CHIbI N OTHOCHTENBHO
HEeHTpa TsDKeCTH IIOIAamy A B Hanpapre-
HHAX COOTBETCTBEHHO 4, K d;;



Yy —oONpenensgerca no rabn. 16 B 3aBucH-
MOCTH OT TeMIepaTyphl GeToHa B cepequHe
IJIMHBI  aHKepa, OrpaHHYeHHOH mnoBepX-
HOCTBI0 BBHIKAITBIBAHHA IOA yrmom 45° k
0CSIM aHKepoB.

OnpepensemM momans MpOEKIMH MOBEPXHOCTH Bbl-
KanbiBanua (CM. uepT. 61) 3a BENETOM IUIOWAIH 3a-
KITaJIHOH [ETAIH, paBHOI:

Ay =50-26 =1300c™m? ;
a; =50+2-38,8=127,6cm;
a; =60c™m;
A=aya, - Ajg=127,6- 60— 1300 =6356 cm’ ;
e, =ey=5cM; e, =0;

0.5-1,04y,R,; _ 05-1,0-6356-0,70-1,02

- S
1+3,5— 1+35 ——
a, 127,6

=19954rH>1810rH=N,
T. €. IpoyHoCTh GeTOHa Ha BhiKabIBaHWe obecreycHa.,

NMpumeganne. Una anxepop Ges yCcuneHMs Ha KOHIAX
pacyeT NPOU3BOIMTCA A3 YCJIOBAA

88,43 Y1eRpe Ig—h
N < +YstRAan,q TP
eh] eha an
1+3,5 +3,5
%h, %h,
rme Ap ap >~ TO xe, uTo K A, a,, a,, ¢,, e,, eclH no-

Gp,. €p,s €p, BEPXHOCTE BLIKANLIBAHUA WACT Ha pac-
CTOSHMM A OT IDIACTMHH 3aknagHol pe-
Tarm (cM. uepT. 27, 8) ;
Agn g — TIOMAS CEYEHHS BCEX AHKEPOB, Nepe-
CEKAOUMX NOBEPXHOCTH BHIKAJILIBaHAS ;
'an — [UTHHA 30HLI aHKEPOBKH

Y5 — onpedengerca mo Tabn. 35 B 3aBHCH-
MOCTH OoT HauGonsitlefl TemaepaTyphl aH-
Kepa.
Ecmu N'g, >0, TO NpH HanMWwiM YCHIICHHA Ha KOHLAX aH-
KepoB pacuer GeroHa Ha BbiKaNbIBaHHe NPOH3BOMAT M3 YCJO-

BHA
81 63 Ay YeRpe

P le3s e
a

rme A, — To Xe, 9T0 ¥ A, eCJTH NOBEPXHOCTL BHIKANBIBAHAA
HaYHHAeTCA OT MECTa YCHJICHMS aHKepoB HauGonee
pactaHyToro paga (cm. uepr. 27, 2) ;
€ — SKCUeHTPHCHTeT ycuimis N oTHOCHTeNBHO NEHTpa
TAXeCTH A B HaNPaBJICHHH 4.
Ecim coparanoniag cuna Q feCTByeT Ha 3aKIafHyIo AeTalhL
70 HaNpaBJICHHIO K Kpalo 3nieMeHTa (cM. wept. 27, 9), To npHu
OTCYTCTBHH HAKJIOHHBIX aHKEPOB pactieT Ha OTKanbiBaHme Oe-
TOHA DPOH3BONAT 3 YCIIOBHA

8,7 Ry bh

e
+ —_—
1+3,5 >

o<

rne h — paccrosume oT HanGolNlee yQaNeHHOTO pAlia aHKEPOB

[0 KpasA 3fieMeHTa B HaNpaBNeHHAH CABHUIAIeH CHIBI
Q, npummMaemoe He GoJiee TONIMMHLI 3NeMeHTa b,
(cM. yept. 27,9);

b — nmpuua oanemenra, paBHas b=c, + ¢, + 5 me
€, H ¢, — PacCTOAHMA OT KpallHMX pANOB aHKEpOB
o Gmixafumx Kpaep 3JieMEHTa, NPUHUMaeMbIC He
Gonee h; s — paccTosHHe MeXRy KpallHUMH PAKaMH
aHKepoB;

€ — KCHEHTPHCHTeT CHIBl () OTHOCMTENLHO IUMPHHL
aneMeHTa b.

Iipumep 25. OnpenenexHve mouiafed MONMEPEeYHOro
ceueHMsI aHKEPOB W IUTAaCTMHBI 3aKJIaJJHOH MAeTalH
KOJIOHHBI IIpH ee Harpese 10 300 °C co CTOpOHBI, Tpo-
THBOIOJIOXKHOH DAacloJjIOKEeHHI0 3aKJIAJHOH HOeTamu, U
OeHCTBHM Ha 3aKJIaHYI0 JeTalb CABMIAOIUEH CHIIBI M
u3rubalolero MoMeHTa.

Jlano: K 3aKJafHOH JeTand KOJIOHHBI CeYeHHeM
40x40 cM mnpHBapeH CTONMK [/1A ONHpaHHA OalKH,
OT KOTOpO# CO3[aeTcA BEepTHKaIbHaa Harpy3ska Q =
= 400 rH, npunoxeHHasn Ha paccToAHHH 10 ¢cM OT Ha-
PYXXHOW MOBEPXHOCTH KOJIOHHDI (3aKIafHOH METaIH) ;
pa3Mepbl 3aKiiafiHOH JeTalnd: LMpHHAa — 15 cM, BBICO-
T2 — 28 cM, KOJIOHHa CO CTOpPOHBI, IPOTHBOMONIOXKHOM
PACIIOJIOXKEHHIO 3aKJIaAHOM HeTaH, NMOJBepraeTcs MIH-
TenbHOMy HarpeBy 1o 300 °C; ankepr! M3 CTaIH Kiac-
ca A-III: R, = 365 MITa (cM. 1a6n1. 29) ; GETOH KOJIOH-
Hbl coctaBa N°2 (cm. Tabm. 11) xuacca B25: Ry =
= 14,5 MITa, R, = 1,05 MIla (cm. Tabn. 14).

Tpebyercs 3anpoeKTHPOBATh aHKeph! 3aKIIATHOM Je-
T&JIM ¥ ONPEACITHTb TOJILMHY IUTaCTHHBI.

Pacyer. U3 TemnorexHuyeckoro pacueTa nomnyde-
HO M3MeHeHHe TeMIepaTypbl Ha 1 CM BBICOTHI CeUeHUA
KOJIOHHBI, paBHoe 5 °C.

INpunumaeM yeTbipe aHKepa, MpHBapeHHbIX BTaBp,
PacnonoXKeHHEIX B [IBa pama (n,, =2), NpH pacCros-
HUM MeXy pAnaMH aHkepoB z = 20 cM.

OnpenensieM HauGoJNbLlMe pPacTATrMBAIOIICe M CXKH-
Mamolliee YCWIHA B OOHOM pAAY aHKEPOB COOTBETCTBEH-
Ho mo ¢opmynam (236) u (238) mpu N=0; mno-
CKONBKY Ha 3aKJIafIHY10 YacTh REHCTBYET TONBKO M3TH-
Garoumi MOMeHT M H caBHramoman cuna Q:

400 - 10
Nan =N;n =

= 200 rH.
Cppuraioniyio criry, NpHXOJANTYIOCA Ha OOMH pAM

aHkepoB, oupeneisiem no dopmyne (237) :

_ 400-0,3-200

Qa" - 2 = 170 I‘H .

3naueHue ko3pdprmmenta § onpenenaeM no GopMyie
an

(239) , npuaumas w = 0,3 0, nockonsky N,, > 0:
n

200
= ——=0,353;
w=03 170 ,353;

8= -———]-——= 0,86 > 0,15.

V/1+0353

Jns ompenenenna koapdmpienTa A no dopmyne
(242) BerumcnseM psAf pacdeTHbIX XapaKTePHCTHK.

Ilpn mTeNbHOM HarpeBe pacueTHbie CONPOTHBIIE-
HHa GeToHa ymHOXaem Ha xo3pduiment v, = 0,85,
MpHHHMaeMblH no Tabu. 15:

Ry, =14,5-0,85 = 12,33 MIla = 12,33 rH/c™? ;
Ry, = 1,05 - 0,85 = 0,89 MITa = 0,89 rH/cm? .
3navenust K03IGGHIHEHTOB ¥y, £, ¥ pHHUMaeM CO-

OTBETCTBEHHO No Tabn. 16 m 18 B 3asucumMocTH oOT

TeMnepaTypnl GeToHa B MecTe PacHOJIOKEHMA 3aKIiajl-
HOM JieTanm:

tld=300—5'40=10000; 143



Yot = =0, 90 ﬁb 0 80
BpeMeHHOro Harpena)

3Hauenne KOIpOHUMEHTa 7, NpUHHMaeM IO
1a6n1. 35 B 3ABHCHMOCTH OT TeMIlepaTyphl £, KOHIA aH-
Kepa. [1pu inHe aHkepa, paBHo# 300 MMm:

1,=300—5-10 =250°C; 7, =0,82.

Ins onpenenenus xo3dpdumaenra A no ¢opmyne
(242) 3apaeMcs IDIOWABI0 aHKEPHOTO  CTEPXKHS
, = 1,54 cm® (D14 mm).

3
4,75 0.90-12,33

(1+0,15-1,54) v 0,82 - 365

CyMMmapHylo WIOmab NONEpeYHOro CeYeHus aHKe-
PpoB omnpefiensAem mo gopmyine (235)

2
‘AOO’ + (_170 )
’ 0,50 - 0,86

1,1
Ay, = =1,62 cm?
0,82 - 365

Mputnmaem 2 D12 (4, =2,26 cM®) B KaXKIOM PARY.

U3 ycnosus pasmeinesans aHKEpOB B KOJIOHHE [UTHHA
aHKepoB NpHHATa paBHOH 30 CM, YTO MeHbille MHHH-
MQIbHO JONYCTMMOH JIMHBEI aHKepoB, paBHoH 30d =
= 30 - 1,2 = 36 cm. [ToaToMy Ha KOHIaX aHKEPOB NpHU-
BapHBaeM KpYIJble aHKepHble INTACTHHKH IOHMAMETPOM
50 mMm H npoBepseM GeTOH Ha CMATHE IO, IUTaCTHHKA-
MH M Ha BbIKaibiBaHue. [IpH 3ToM mmHa aHkepa
30cM>10d =10 - 1,2 = 12 cMm, T. e. AONYCTHMO Is
aHKepOB C yCWieHHeM Ha KOHIe.

Pacuer Ha cMsATHe BeeM COITIACHO YKa3aHWAM
. 3.63. Inowanp cMATHA A}, Hall aHKEPHOMH INTaCTHH-
KO# OHOro aHKepa paBHa

3,145

= 0,70 (mna xparko-

=0,50.

Al =Ap—Agn = —1,13 = 18,5 cM*.
INockonbky I, =30 cM>15d=15-1,2=18 cm, a
B KONIOHHE B MECTe€ YCTAHOBKH aHKEPOB BO3MOXHBI
PacTATMBaIOIME HANpPSOKEHHA ¥ o6pa3oBaHHe TpelyH,
N;, . onpenensem no gpopmyne
N,y 200

=——=100rH.
n, 2 i}

NIoc =

IIposepsiem ycrioBue Ny, < agpRyvp,410c - Onn
3TOrO INpe/IBapuTEIBHO ONpEfeNnseM 3HaueHHe Ko3d-
¢dupenTa 7y, no 1abn. 16 B 3aBHCHMOCTH OT TeMlle-
paTypsI GeTOHa B MECTe PacHONOXEHHUA AHKEPHBIX ITac-
THHOK, paBHoit 250 °C:

Yot =065 ;

"‘PbRb'thAIoc = 10- 2,5 - 0,65 . 12,33 . 18,5 =
= 371 tH> Ny, = 100 rH,

T. €. IPOYHOCTh Ha cMATHE obeclieueHa.

Mockomsky N, > 0 M KOHIbI aHKEPOB C yCHIe-
HHEM He 3aBefieHbl 32 NPONONIBHYI0 apMatypy Ko-
JIOHHBI, PacHOJIOXKECHHYI0 Y IPOTHBONOJIOXKHOH OT 3a-
KJIagHOH [eTaM IpaHH, pacdeT BeHeM K3 YCIIOBHA
Nan <8162A let‘Ytt M

3,14 .52

A, =(50+2-30)40-2 = 2561 cm? .
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3nauenme xodpduimeHTa 7, ONpemenseM mo
Tabn. 16 B 3aBHCHMOCTH OT TeMmepaTyphl GeToHa B
cepeuHe UIMHBI aHKepa, T. €. Ha PacCTOAHMH 25 CM OT
HanGoiee HarpeTo IrpaiM KOJIOHHDI:

1,=300—5-25=175°C; v, =055;
818;4:Rp 7, = 0,5 - 1,0 2561 . 0,55 - 0,89 = 627 rH>
>N,, =200rH,

T. €. MPOYHOCTH Ha BhIKAIbiBaHue oGecneveHa.

IIpuusATHIE pacCTOAHHA MeXOY aHKepamM B Halpas-
JICHWSAX MOMNEpexX H BAOJND CHBHTAIOLIEH CHITBI, COOTBET-
CTBEHHO paBHble 7 cM>4d=4-12=48 cM H
20cM>6d =6 -1,2=17,2 cM, — yAOBIETBOPAIOT KOH-
CTPYKTHBHBIM TpeOOBaHHAM.

Onpepensiem HeoGXOMMMYIO TONILMHY JUTACTHHBI 33-
KIaiHOH feTanu no ¢opmyne (244), B KOTOpOii 3Ha-
verue Kodpduumenta v, npn Ry, onpefenseM mo
1a6n. 35 B 3aBHCHMOCTH OT remneparypbx TOIaCTHHBI,
panﬂou 100 °C, xak myist apMaTyphi Kiacca A-l, Vo =
=095 :

0,82 - 365
t=025-12—m—
0,95 -130
M3 ycyioBus cBapkM aHKepOB HOJ ciioeM ¢wiioca Ha
ABTOMATaX TOJIIMHA IDTIACTHHBLI OOJKHA ObITh He MeHee
0,65d =0,65 - 1,2=0,78 cm. IIpunumaem TONMUMHY
miacTHHsl ¢t = 10 MM.

=0,73 cm.

ITpumep 26. PacueT mMpOYHOCTH HAKJIOHHBIX CEYCHMIt
H3rnbaeMOro ImeMeHTa M3 JXKapOCTOHKOro GeToHa
Ge3 rnonepeuHod apMaTypbl OT AeHCTBUs NONEPeTHOM
CHIIBI IpH HepaBHOMEpHOM Harpese io 750 °C.

Jano: purens TeIDIOBOro arperara MMeeT BBICOTY
h =45 cm u umpuHy b = 20 cM. Purens BHINONHEH H3
)apocToiikoro GeToHa kiacca B25 Ha mopmTmanmuemen-
Te C TOHKOMOJIOTOH LIaMOTHO#H NOGABKOM H IMAMOTHBI-
mu 3anonHuTensiMu(GeToH cocrapa N° 11 mo taén. 11).
Ha purens peiictByeT pacyeTHas monepedyHas CHia, paB-
Has 250 rH. Temnepartypa kpaiiHeii rpaHu CXaToi 30HbI
GeToHa purens paeHa 750 °C. Hpon.omﬂ{an pabouas
apMaTypa pacrojioXeHa ¢ Hapyua{ou CTOPOHBI arpera-
T4 U ee TemIlepatypa paBHa 50 °C (ueprt. 62,a).

HeobxomumMo npoBepHTh NPOYHOCTH TEMEHTA IO Ha-
KJIOHHBIM CeUeHUAM.

=45 -3,5=41,5 cm.

Ina xapocrofixoro GeroHa kiacca B25 (cocras
N° 11) nmpu cpenHeit Temmeparype IO BBICOTE CEYEHHA
anementa 400 °C npu [UIMTeIbHOM [EHCTBHM Harpepa
no 1abm. 14, 15 u 16 Haxomum R,, =1,05 Mlla =
= 1,05 rH/cm? » Yoo = 08517, =03.

[Iposepsiem yciioue (210), 06ecne!1m;axomee npoy-
HOCTh 3NieMEHTa Ge3 pa3sBHTHA HAKIIOHHBIX TPEHIMH
¥ps =3,37 mna cocraa N° 11 npu cpemyedt remnepa-
Type IO BBICOTE CeueHHs 3neMenTa 400 °C.

Jdna aJnemeHTtoB Ge3 NOMEpeuHO# apMaTypsl
¢ < 2,5 hy, mpuHuMaem ¢ = 2,5h,,
3,37-1,05-0,3-0,85-20- 41,57
250rH < =299rH.

2,5-41,5
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Yepr. 62. Cxera apMupoRIENS BONCPESHOH apraTypol
@ — KOHCIPYKIHBHOE 2apMHPOBaHNe; 6 — C paceeTHON apMaTypoRl H3 XOMYTOB; 6 — C PacucTHOH apMaTypoll H3 XOMYTOB M OTOFHYTHIX
crepxHeH

TIpoBepsaem ycnosusn:
0= ¢y Ry v4ibho 5
04-1,05-085.0,3-20-41,5= 89rH<299 rH;
Q<25Ry1,bho ;
2,5-1,05-085-0,3-20-41,5= 556rH> 299 rH.

YcioBaA BLINOHAIYCH, CHEROBATEIHHO, BCA JXCH-
CIBYIOImas DolepeYHas CHyia MoxeT Ghirb BOCHpHHATA
OGeTOHHBIM CEYCHAEM 3UIEMEHTA.

Hcxons H3 KOHCTPYKTHBHBIX coo0paxennH, CTaRAM
NONEPeyHyl0 apMarypy B3 cramu knacca A-1QD 6 wum
wepe3 200 MM B BHAC ABYX kapkacoB. Ilpm 3rom xo-
MYTbl 3aXOHAT B CXKAaTyl0 30HY OeroHa A0 Temmepa-

TypH DomepewHoil apmaryphl He Gonee 450 °C cornac-
HO TaGn. 24.

Tpumep 27. Pacuer NpOYHOCTH HAKIIOHHBIX CEYeHHH
M IHPHBR PacKphHITHS HAKNOHHLIX TpemwH H3rubae-
MOro WieMeHTa H3 XAPOCTOHKOro Gerona ¢ xomMyramMu
OT [EHACTBHA NONEPEeYHOH CHNAl IpH HepaBHOMEpHOM
narpese 1o 600 °C.

Jlano: wa purens pambl JieicTBYeT pacdeTHad IMolie-
peunas cana 700 rH 1 nonepeunas cwia OT HOpMaTHB-
HOH Harpy3xm, pasHas 650 rH. Parejis TeIDIOBOrO arpe-
rara HMeer BHCoTy h =45 oM, mmpunay b =20 cm H
BHIIONHACTCA M3 Xapocrodxoro GeroHa xjiacca B20
Ha nopTIaHueMeHTe ¢ TOHKOMOJIOTOR INaMOTHOR A0-
06aBKOH M IMaMOTHLIMHA 3aNoNHETeNAME (GeTOH cocTaBa
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N° 11 mo Ta6n. 11). Purens apmupyercs msyms cBap-
HbIMH Kapkacamu. [lonepeuribie cTep)kHHE BHIIONHAOTCS
u3 craym xnacca A-TII nepuomuueckoro npoduns. Tem-
nepaTypa KpaitHeil rpaHu cxatoil 30HE GetoHa 600 °C
(qegr. 62, 6). Temneparypa NpOIONBHOR apMaryphi
40 "C. MakcHMaIpHaA TeMIlepaTypa HarpeBa XOMYTOB
cornacro Tabn. 24 mosxer 6T Jomymena no 450 °C.
JIna xapocrofixoro Gerona xacca B20 mia cpemmet
TemIniepaTypbl GeTOHa IO BBICOTE CEYEHHA pHIeNA,
paBHoO#t 320 °C, NpH [yIMTENBHOM [eHCTBMM HarpeBa
cornacHo 1abn. 14, 15 n 16 Haxomam:

Ry =11,5 MIla;
Ry, =09 Mlla = 0,9 rtH/cm?;
Rbt,ser = 1,4 MIla = 1,4 rH/cMm? ;
Ty =0.85; 7p, =0.67 m 7, =038.

Pabovas BbicOTa pHrens
hog =45 -3,5= 41,5 cm.

Ipenensias MoMepedHast CHiIa, BOCHpHHUMaeMan Ge-
TOHOM MpH Cpedmeii TeMneparype GeToHa no BHICOTe
ceuenust purens 320 °C, ¢ <2ho u ¥y, = 3,43.

Cornacto dpopmyrne (198):

3,43.0,85-0,9-0,38 - 20 - 41,5% —
2-415

= 551 H.

Qp = 700 rH <

Ceuenna GeroHa HemocTaTouHO. Tpebyercs ycranos-
Ka monepedHoi apMarypsl. IIpHHMMaeM XOMYTEI H3 CTa-
nu Knacea AL 2 @ 10 Mm, Ay, ='1,57 cm* . XomyTst
ycTaHaenuBaeM vepe3 10 cMm. Ycunme, BOCIIpHHMMaeMoe
XOMYTaMM Ha eIHHMILLY IJIMHBl GajikH, OIpeneNnsior no
dopmyne (195), B kotopoit mHpuHMMawT R, =
=290 MIla = 290 rH/cM® M1 MAaKCHMANBHOI TeMre-
patypht xomytoB 450°C, v, =0,2 (cm. Tabn. 29

n3s) : 290-0.2 - 1,57 X
Gw=—"T0 9,1 rH/cm? .

JMHy npoeKUMH HEBLIFOIHEHILEro HaKJIOHHOTO Ce-
ueHWs Ha MPOAOJIBHYI0 OCh IeMEHTa ONpenenseM Mo
dopmyne (202), B koTopoit k03D UIMEHT YCIOBHI
paboThl 7y, NPHHMMAETCH [UIA CpPelHedl Temmepatypbl
©OxaToit 30HBI ceyeHmA. Ilpn HepaBHOMepHOM Harpese
1O BBICOTE CEYeHMA CPEIHION Temmeparypy OeroHa cxa-
TOH 30HHEI NOMYCKAaeTCR NMPHHMMATh PaBHOM Temiepa-
Type GeToHa Ha paccTosty 0,2/19 OT HarpeBaemoi rpa-
HH, KOTopast pasHa 490 °C. Jlna 310/ TemmepaTyps Mo
Tabn. 16 Haxomum v,, = 0,21. Jina nkTensHoro Harpe-
Ba Koapdumment y,, = 0,85 (cm. 1abn. 15). .

Koadduument y,, mpn temnepatrype 490 "C mpu-
HHMaeTcs paBHbIM 4,34 ,

/3409 08502120415
= 9.1 -

=52cM<2-414=83 cm.

Ilpn Bo3neiicTBMH TeMIlEpaTyphl, INIpeBbIIAlOMER
NpeNenbHO NOHYCTHMYIO TeMIeparypy BpHMEHEHHs ap-
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MAaTypsl, YCTaHOBNEHHOH Mo pacuery (cm. Tabm. 24),

NONYyCKaeTcs NMPHHUMATh MONEpPevHyl0 apMarypy, YKo-

POYEHHYI0 IO BLICOTe CeueHusA dneMeHTa. MuHMManeHO

HOOMYyCTHUMAs [IMHA XOMYTOB YCTaHaBIIMBAETCSA He MEHeE
2-415

2/3ho ¥ OHa paBHa = 27,7 cm. Benuuuna

TONEPETHOR CHIIbI, BOCHPHHMMAEMAS YKOpPOUEHHbIMH
XoMyTaMH M GeTOHOM B HakJIOHHOM CeYeHWMM, ollpefie-
nserca no popmyne (204):

Opw,p =2)/4.34-09-085-0,21-20-41,5? -9,1 —

41,5 - 27,7
-52.-9,1 | ———|=780rH.
415

CeueHne anemeHTa ¢ YKOPOYeHHOH NOMepeuHOH ap-
Marypoit HeoGxomumMo npoBeputs no dopmyne (203),
B KOTOpO# BMeCTO /1y IIpHHHMaeTCH yCIOBHaA pabGouas
BBICOTA CeUeHuA A, , paBHas [UTHHE XOMYTOB M TOJIIH-
He 3aIMTHOTO C/105 6eTOHA y MeHee HarpeToi rpaHu:

h,=277 + 3,5 =312cm.

Temmepatypa ycioBHO# Cxatoi 30HEI GeToHa yxo-
pouenHo# BhicoTh paBHa 380 °C. Koaddumaent ycro-
Buit paGommt GeroHma v, =032 (cMm. TaGm. 16) m
¥py =39,

Qb =21/39-09.085-032-20-31,2* -9,1 =
=822 rH.

3a pacueTHyI0 NONEPEYHYI0 CHITy HpHHAMAETCS Hau-
MeHbIIIasA, IONyYeHHaas mo ¢opmyne (204), paBHas
780 rH, uro Gonsuwe AeiicTBYIOme#l NOMEPEYHOR CHIILI,
pasHoii 700 rH.

Han6onslutee paccTosHie MeXy NMONEPEYHBIMH CTEP-
HHAMHU JOJDKHO OHITh He Gonee BeNIMUHHLI, ONpendelieH-
Hoit no dpopmyne (207), B KOTopoit AfIA CpenMeii TeM-
neparyps! GeToHa Cxatoit 30Hb1 490 °C Py, =434
Y = 0,21:

0,75-4,34-0,9-0,85-0,21-20-41,5*
700
=25,6~26cM.

TlpuHATOE paccrodHMe MeXIZy Xomyramu 10 cm
MEHBILE S, =26 CM, 9T0 ABIIAETCA BIOJIHE AOMYC-
THMBIM.

Ins onpeneneHHa MMPHHBI PaCKPHITHA HAKIIOHHBIX
TpeUMH OT JefcTBUA HOPMATHBHOW IONEPETHON CHIIbI
650 rH npegpapuTensHo BEMUCAM 10 dopmyne (198)
BeMuHHY Q) 1 10 popmyne (278) BemrwmHy O, :

3,43-1,4-0,85-0,38 - 20 - 41,52
Qp= 3 ] =6431H ;
2-415

Smax =

_ (650 —643) 10

Oy 157415 =1,07 rH/cM? .

KoappuimeHT HachOleHHA NONEPEYHEIMM CTEpKHA-
MH, HOPMAJIEHBIMH K NPOJIONLHON OCH 37I€MEHTA, paBel

My = 0.10 0,00785 .



linpuHa pacKpbiTHS TpeUiMH, HAKIOHHBIX K Mpo-
NONBHOR OCH IEMEHTa 4., B H3rHbaeMbIX 3MeMeHTax,
apMHPOBAHHEIX NONIEPEeYHON apMaTypoii, oNpeneAeTca
no ¢dopmyne (277), B xoropoit ;=15 , n= 1,0;
d,=08cm; E,=0,2- 10° MIla, E;, = 18,5 - 10° Mila.

Jina Temmepatypbt CEpeAMHBI BBICOTHI XOMYTOB
250 °C B, = 0,89; B, =0,825;

02-10°-089
0,0185 - 106

9,5;

@,=1325-10°°C";
@, =51-10°°C" ;

08-:1,07-1

are=1

1

02-10°-089 — +
41,5

08-1,07-1

— +

+ 0,15-18,5-10%-0,825 (1+2-9,5-1-0,00785)

+(13,25-5,1) 107 - 250-10=0,001 +0,020=
=0,021 mm.

Mpamep 28. Pacyer MpodHOCTH HAKIIOHHBIX CEMCHHI
¥ LIHPHHBI PACKPBITHA HAKIOHHBIX TPEUMH H3ruGaeMo-
ro 371eMeHTa M3 XapOCTOHKOIO Xejre306eToHa ¢ XoMy-
TaMH H OTOrHYTOi apMaTypoii OT AeHCTBUA NoNepeTHoH
CHWIbI IIpK HEPABHOMEPHOM Harpese 110 650 °C.

ZJano: Ha purens TelDIOBOro arperara HefcTByer
PaBHOMEpDHO paclpefie/ieHHass Harpy3ka ¢ MaKCHMalb-
HoOit pacuerHo# momepeuHodt cwroit 1200 rH. ITonepeu-
Hasd CHla OT HOpMaTHBHOH Harpysku 1000 rH. JInuna
YYacTKa 3IophbI MomnepetHsIx cuit 200 cM (uepr. 62, 6),
pa3Mepnl ceueHnsa purena: h = 45 cmu b = 20 cMm.

Purens BhIMONHEH H3 apoOCTOHKOro GeTOHa Kiacca
B20 Ha nopmiaHzueMeHTe ¢ TOHKOMOJIOTOH LIaMOTHOM
0oGaBKOH M UIAMOTHBIMH 3anonHuTensaMu (GeToH coc-
taBa N° 11 mo Ta6n. 11). Temnega'rypa KpaiiHeit rpaHu
cxatoit 30HB! GetoHa paBHa 650 ~ C. OTOrHyTBIE CTEPX-
HM M XOMYThbI M3 apMaTyphl kinacca A-IIl. Makcumans-
Hasd TemnepaTypa NpHMEHEHHA OTOTHYTRIX CTepxHeil
H XOMYTOB He fomxaa npesbmuats 450 °C (cM.
1a6n1. 24) . TemmepaTtypa NPoNONEHOM apMaTYpBL, pacro-
NOXEHHOH y MeHee HarpeToit rpasm, pasHa 50 °C.

Heo6xom#mMo MpOBEpPHTb AOCTaTOYHOCTH IIONMEPEYHO-
ro ceveHHs M3rubGaeMoOro 37NeMeHTa NMpH JEHCTBHH MO-
NepevHbiX CHI, IOROoGpaTh ceyeHre NONepeyHOi apMary-
pbl H ONpENENMTh LMPHHY PAaCKpBITHA HAKJIOHHbIX
TPEIHH B HEBBIrOAHEHIIEM HAKJIOHHOM CeYeHHH OT
NeACTBHA HOPMATHBHOH NOMNEPEYHON CHIbL:

0 =45-35=415cm.

Cpenusas Temneparypa GeTOHa IO BBICOTE CeYeHWA
purens passa 350 °C. [Ipu miuTenIbHOM HarpeBe A
cpemHeit Temnepatyprl Getona 350 °C mo Tabn. 14, 15
n 16 npunumaem: Ry, = 11,5 MIla; 7, = 085;
vp; = 0,625; Ry, = 0935 MHa = 0935 rH/em?;
Ye =0,35.

IpenenbHasn monepeyHas cwia, BOCHpHHMMaemas Ge-
TOHOM, onpegenserca no dopmyne (198), B KoTOpOIH
npy CpefHeii Temineparype GeToOHa IO BBICOTE CedeHMA
purens 350 °C: g, = 3,64, ¢ = 2h, = 83 cm;
3,64-0935.035-20-415%

83
= 494 rH,

T. €. Heo6X0OMM pacueT monepeyHoH apMaTyphl.

IpuauMaeM AByxBersessie XomMyTnl & 10 MM sepes
12 cm, momsansio Ay, = 1,57 cm’ . Cpenpas emmepa-
Typa CXaro#t 30HbI Ha paccrosnmy 0,2k, pasra 540 “C.
Luis aToil Temneparypst v,, = 0,158.

IlpunsaToe paccrosHMe MeXQy XOMYTaMM HOJDKHO
ObiTh He GoNee MaKCHMANBHO [OMYCTHMMOrO, ONpene-
nsaeMoro no dopmyne (207), B xoropoit vy, = 4,7
COTJIACHO YKa3aHuaAM i1. 3.52:

— 0,75 -4,7-0935 -0,85 - 0,158 - 20 - 41,52 _
1200
=122 cm.

,[[gm cranu kiacca A-IIl npu remneparype xomyToB
450 °C » pymrensHoOM Harpese Mo Ta6n. 29 u 35 Haxo-
M R, = 290 MHa= 290 rH/cm? u v, = 0,2.

TlpenensHoe ycwike B XOMyTax Ha €NMHHLY IJIMHEI
aneMeHTa onpenensgeM no dopmyne (195) :

_290-0,2-1,57
qSW - 12

HnuHy npoekuMu HEBBHITOAHEHINEro HAKJIOHHOIO

CEUCHHS Ha MPOHOJBHYI0 OChb MEMEHTa BHIMHCIIAEM IIO

¢opmyne (202) :
. =l/t,7 -0,935 - 0,85 - 0,158 - 20 - 41,52
° 18,3
=51 cmM<83cMm.

Tlonepeunyio cuity, BOCRpUHAMaeMyI0 GeTOHOM Coka-
TOH 30HBI ¥ XOMYTaMH B HeBBITOQHEHIIEM HAKIIOHHOM
CedeHuH, HaxonuM no dopmyne (203):

Op = 1200rH>

Smax

= 7,58 rH/cm.

Qsw.p=2V4,7-0935-0,85-0,158 -20- 41,52 X
™ X7,58 = 768 rH.

IlpoBepAeM MPOYHOCTh HAKIIOHHOTO CEYECHHA MPH
YKOpOYeHHO# BbICOTE, paBHOH
h,,=2[3h, = 27,7 c™,
h,=h,+a =27,7+35=312cm.

Cpenusasa TeMrepaTypa 6¢TOHa BbICOTBI CXKATOM 30HbLI
Ha paccrosmu 0,2k, = 415 — 31,2+ 0,2 - 31,2 =
= 16,54 cM oT HarpeBaeMoii rpanu pasHa 415 °C.

Ry, = 0,935 MITa = 0,935 rH/cm?; v,, = 0,285 u
Vp2 =4 Y14 = 0,285; v, = 0,85.
Tornaa no popmyne (204) :

Qsw.p =2V 0935.0,85-0,285-4-20-41,5% - 7,58 —
41,5 — 27,7

3a pacueTHYI0 NMONEpeyHyl0 CHIY NpHHUMAeTCs Hau-
MeHbIUAA ToNepeyHas cuna, paBHas 768 rH, monmyueH-

-51,3-7,58 =954 — 128 = 826 rH.
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Hasg mo ¢opmyne (203). ORa cocTamiser BelNMYHHY,
MEHBUIYI0 JACHCTBYIONmeH NONepeYHOR CHIIbI, - PaBHOH
1200 rH. INo3toMy HEOGXOAMMO YBENHYHTL IDIOIMAND
CeYeHMA XOMYTOB MIIH IIOCTaBHTh OTOTHYTHIC CTCDNCHH.

CevenMe OTOrHYTHIX CTepXHeH apmaTryphl Ompee-
nsercs w3 gpopmynnr (209) :

1200 — 768
A inca 290020707 10,53 cm?.

Ipurumaem 2 @ 25 AN (A, 1, = 982 o).
B KOHIe mepBOil IIOCKOCTH OTTHGOB HAXOJ(HM MONE-
pewylo cuny Q, , IPHHAB PacCTOSHHAE OT IPaHA OLOPHI
[I0 HavaJia iepBoro OTTEGa 5 cM:

1200

0, = [200 — (5 +27.7)] = 1004 cH > 768 H;

4. —__1004—1768
sincz - 290.0,2 -0,707

Tpunumaem 2 D18 (A i, = 5,08 cm®).

=5,75 cm>.

_ 1200 _
0, = 200 [200- 5+27,7+10+23)] =
= 805 rH > 768 rH.
- 805768  _ 2
Asincs = 290.03.0707 00 M -
Ipunnmaem 2 D10 (A; ;505 = 1,57 cM?).
0, = 2209 1200 e [200- 5+277+10+23+10+23)]=

= 607 rH.

9ta BeMYHHA NONEPEYHOH CRIIBI MeHbIIe CHIThI, BOC-
TpHHAMAaeMoit GeTOHOM H XOMYTaMH.

OTOTHYTbIE CTEpXHH H XOMYTHI JOJDKHBI pacnona-
TaThCA TaM, Ifie TeMIlepaTypa Hx Harpesa He Gyper
NpeBBIATh NPEAEIBHO AOMYCTHMYIO TEMOEparypy Npa-
MeHeHHs JaHHOH MapKH CTaNH.

Ilypyuny pacKpHITHS TpeuMH, HAKNOHHEIX K HpO-
IONIBHOM OCH 3JIEMEHTA &rq, B HIrHGaeMEIX 3JIeMEHTAX,
2apPMHMPOBaHHBIX NONEPEYHOH apMaTypoi, OmpemelIaeM
no ¢opmyne (277). Jins ompefencHAR MEPHHE pac-
KPBhITHA HAKJIOHHBIX TPEIIHH B CeYeHHH ¢ HaubGosbmei
HOPMaTHBHO# nonepeuHo# canod 0 = 1000 rH npepn-
BapuTeilbHO BhmHCIeM Op mo dopmyne (198)
Osw 110 popmyne (278) nns nepsoro orraba.

lna Getoma nacca B20 Ry, ., = 1,4 MIla =
= 1,4 rtH/cM?,
0, = 3,64-1,4:035:20 -415% _ .00 o
83
o, =00 —T4012 _ 7 0 tiicne?.

W 157.415

Ko3d¢duimeRT HachIIeBns NONEPeTHLIMH CTEpAEA-

MH, HOpMaIbHBIMH K NIPOJONBHOMH OCH 3/IEMEHTa,

1,57

Mw=20-12 00065

Jns apmarypnl neprogmyeckoro mpodmna n = 1.

TIpn nymTensHO AeficTBYomel Harpy3Ke ¢; = 1,5.
E, =165 - 10° Mlla; §;, = 0,56;
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E; = 0,2-10° Mlla; B, = 0,86;
_02-10°-086 _
a _—_—_16,5 10 = 10,42.

lem TeMIIepaType CepeflHHb BLICOTHI XOMYTOB
250 °C:

a, =1325-10"¢°C!;
pe = 5,1-107¢°C"!.

llapAAa PacCKPHITHA HAIJIOHHLIX TPEIMH Onpenein-
erca no popmyne (277):
a

s 08-478-1-1
02 10° - 086 L
02-10° -

2 15

—gp

+0,15 -16,5 - 10° - 0,56x

08-478-1-1
—_—
x(1 + 2 - 10,42 - 0,0065)

X 250 - 12 = 0,010 + 0,024 = 0,034 mm.

l]pnuq: 29. Pacuer mporm0a IpeRBapHTENBHO HANl-
pmnnou XKeJ1e306eTOHHOH IIMMTH epeKphITHA, pabo-
TawIme# npa gannouepnom HATrpeBe CeueHAA NIPH TeM-
neparype 100

Jano: mpenBapHTeNLHO HaNPSDKEHHAA Keye306eToH-
Hag peGPHCTas IUINTa NEPEKPHITHA (gepr. 63). IMome-
ueHue, NepeKpLIBacMoe INIHTOH, WMeeT HOPMANbHEIH
RIDKHOCTHLIA pexaamM. Iotacc oGurmoro Gerona B40
(cocraB N° 1 mo 1aGn. 11). Ilo TaGn. 13 u 14 onpepe-
nsSeM pacueTHBIE CONpOTHBIICHHE Oeroma: Ry ., =
= 29 MIla; Rp;e., = 2,1 MIla; Ry = 22 MIla,
Ry, = 1,4 MIIa. Ilo TaGn. -17 mopyns ympyrocrd
6etona E, = 32,5 - 10° MITa.

+(1325-5,1)10"¢ x

41.5

$8A-K

w
(3]

$25A-1B
—_——
85

Yepr. 63. Nonepewnoe ceveHue NpeiBAPHTEILHO BANPAKEHHOH
xene3obeTounol peSPRCTOl IIHTHE NEpeKpHTAR

IIpepBapaTensHO nanpnceanaz apmrypa H3 CTAIH
knacca A-V ¢ R, = 785 MIla, R; = 680 MIla
(cM. Tafin. 25 m 29) E = 190 - 10° MITa (c™m.
TaGn. 37); nemmpmem apMaTypa M3 ropsyeKara-
HOH cramu knmacca A-IIl: R, .., = 390 MIla; R, =
= 355 MIla; E; = 200 - 10° Mlla; mwiomam cedemus
apmaryphl S: npem;apmenmo HANDKEHHOR A,
=491 cm’ (1D25); Hemanpsracmoil A, = 0,785 CM2
(1, 9 10); momans cevemms apmatypm S Af =
= 0,503 cm® (1 D8); HaTmXEHHE CTepXHei OCYmecT-
BIIFETCH NIEKTPOTEPMHUIECKAM CIIOCOGOM.

Pacuernniis mponer mmaTel — I = 570 cMm.

HopmarusHasg paBHOMEPHO pacupefelieHHas Harpys3-
KA [YINTEIHO AcicTBYI0Omad — q = 26 xH/M.



Tpebyerca onpefenuTh Nporu6 mMMILHI.

OnpenensieM reOMeTpHICCKHE XapaKTEPHCTHKH cede-
HHs Ge3 yueTa TemMIepaTyphl.

Haxopum miomaap NpHBENEHHOTO CedeHHMA No (op-
myne (6) :

Apeg=475-5+30-95+491.585+ (0,785 +
+0,503) 6,15 = 237,5 + 285 + 28,7 + 79 = 559,1 cM?;
g =190-10° _ o oo o __200-10°

1T 35100 T T35 100

OnpepensemM CTaTHIECKHE MOMEHT OTHOCHTEIIBHO

HWwKHei# rpasu pe6pa no popmyne (7):
Sreq=2375-32,5+285-15+491-585-4+
+0,785-6,15 -2+ 0,503 - 6,15 - 32,5 = 12231 c™®.

OnpenesiseM paccTOsHHe OT LEHTPA TSOKECTH NpHBE-
JEHHOTO CedeHus 10 HUdKHeil rpaHu o ¢popmymne (5) :

12 231
559,1

OnpegensieM MOMEHT HHEPIMH IIPHBEIEHHOTO CEUeHHA
OTHOCHTENBHO €ro LEeHTpa TsXKeCTH 1o dopmyie (11):

= 6,15.

= 21,88 cM.

_ 475-5°

Leg=—"55>+415-5(32-2188)" +

3
+ 9,5 -30
12

X5,85(21,88 —4)2 +0,785 - 6,15(21,88 —2)? +

+0,503 - 6,15 (21,88 — 32,5)% = 71 123,1 ecm®.
OnpepensieM 3KCIEHTPUCHTET YCHIHNA NpeABapATEIb-
HOrO O0XAaTHA OTHOCHTEIBHO LUCHTPa TAKECTH IIpHBE-
JOEHHOTO CCUCHHSA
€p=Yy—a= 21,88 -4 = 17,88 cm.
IlpenensHo MONMYCTHMOE OTKJIOHEHHE NIpeJIBAPHTEINb-
HOT'O HaIpsDKeHMSA [q:opmyna (2) CHuII 2.03.01-84]:

+9,5-30(21,88 —15)2 +491 X

p= 30+ = 90 MHa.
BeuunHy HanpskeHust npuHumaem [dpopmyna (1)
CHulT 2.03.01-84):

Ogp = Ry ser —P = 785 — 90 = 695 Mlla.
Koa¢p¢upeHT TOYHOCTH Npe[BAPHTENBHOrO Hamps-
xeHHs apmartypbl [ dopmyna (6) CHmull 2.03.01-84):

s =1+A7,p;

)

P — TpefIeNbHO AOMYCTHMOE OTKIIOHeH)e; MITa;
Oyp — BENIMMHA HANPSDKEHUS, MIla;
— KONMYECTBO CTepxHel HanpAraeMon apMarypbl B

ceyenun;

roe Avgp =05

90 1
- —— +—1]=0, ;
Byg, = 05— (1 1/1_) 0,13

Yp = 1+0,13= 1,13,

OnpepenaeM NOTEPH MpPEABapHTENIBHOrO HampsDKe-
HMA INpH HOPMAJIBHOH Temmeparype mo TaGn. $
CHuIl 2.03.01-84. ’

IlepBbie NOTepH, MPOHCXOAAILME 10 OKOHYAHKSA 06-
XaTHs GETOHA:.
OT peJlaKcanuM HanpsDKeHHil B apMmaType
0,030, =0,03 - 695 = 20,85 MIa;

oT medopmammy GeToHa — HpH ObICTpOHaTeKaroLIeH
TOJI3YYeCTH.

Jna 3toro ompenenseM HANPSOKCHHA B GETOHE Oy,
HAa YpOBHE LIEHTpa TAXKECTH HANpAraeMoil apMaTypbl OT
YCWIHMSA NpeaBapHTENILHOrO 06XaTHA ¢ yueToM BIIHAHHUA
COGCTBEHHOIO Beca AJeMeHTa.

Ycunue npeBapHTENBHOTO 06XaTHSA

P =y,,0,A., = 1,13 - 695 - 491 = 385,6 <H.

MomeHT OT COGCTBEHHOTO Beca IUIHTBL B CepefiMHe
nporera

_ 0,015 .570?
Yewnue mpegBapHTeNTBHOro 0GXKaTHA C Y4eTOM Iep-
BbIX NOTEPD

P =1,13(695 — 20,85)491 = 374,0 kH;
Hanpspkerue B 6eToRe no dopmyne (16) :
374 + 374 -17,88

= 609,2 xH - cm.

%> = "559.1 i3 /88
2-1788 _
——’8—7] 33 = 669+ 1681 1,53 = 21,97 MIla,

Ilotepn or medopmamm Gerona mpm GbicTpOHaTe-
Kaloiei NoJI3y4ecTH paBHbI:

Gp 2197
npH _R% =2
H a=0,25 +0,0025 - 28 = 0,32;
0,85{40-0,32+85-1,1(0,78 -~0,32)] =0,85(12,8 +

+43,48) = 0,85 - 56,28 = 47,84 MIla.
IlepBbie OTEpH PaBHbI
20,85 + 47,84 = 68,69 MIla.

OmnpepiensemM BTOphie NOTEpH, nponcxonmm-le nocine
OKOHYaHusA 00xaTHA GeToHa:

ot ycapxu 6erona — 40,0 MIla;

TIOTEpH OT NON3yvYecTH GEeTOHA, JUIA Yero HAXOMUM

P =1,13(695 — 2085 — 47,84)4,91 = 347,5 xH;

=0,78

3475 3475 -1788 609,2-17,88 _
= + 1788 — 2o = =
%r=Ss91 T 711230 P 711231
=62+15,6—1,5=203MIla;
-9 203
e _ 202 _o72
npa R,, 28 ’
noTepH oT honsydectu

0,85 - 150 - 0,72 = 92,4 MIla.

Koapdpumuent 0,85 B mepBBIX H BTOPHIX HOTEPAX
YUHTBIBACT BATHYHE TEIUIOBAAXHOCTHOH 0G6Gpaborku
GetoHa.

Bropsie notepn

40 + 92,4 = 132,4 MiIla.
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ITonHble NOTepH INpM HOPMAIBHOH TeMmOeparype
paBHBI

69,69 + 132,4 = 201,09 MIa.

Haxonum reomerpudeckie XapaKTEpUCTHKH CeYeHUA
IUIHTHI C yyeToM Temmeparyps 100 °C.

Iltolags NpuUBEeNEHHOTO CEYEHHA OMpenendeM MO
dopmyne (6) mpu f, = 08; v = 0,7; f; = 1 (cm.
Tabn. 16, 18, 35) :

A red = Bi(—)';?;éﬁ’l: 156 cm?;
Ay peq = 2800 = 188 oo
Agreq = 0'5033.2,250?1.01303 L 3,1 cm?;

A,.q =156+ 188 + 28,7 + 4,8 + 3,1 = 380,6 cm>.

Crarnueckuii MOMEHT OTHOCHUTEJIBHO HMXKHEH rpaHu
pebpa o dpopmyrie (7):

Syeq =156:32,5+188-15+28,7-4+48 -4+

+3,1 - 32,5 = 8124,75 cm®.

PaccTosinne OT LEHTpa TAXECTH MPUBENECHHOrO ceve-

HMA [0 rpaHu peGpa onpenensem no popmyne (5):
8124,75

y=m—=21,35 CM.

MoMeHT uHepuMM NpUBENEHHOTO CedeHusi olpene-
naem no ¢opmyne (11):

o 156-5% 188307
red =T YT 12

+156 - 10,65% +

+188 -6,35% +28,7 - 17,352 +4,8 - 17,352 +
+3,1-11,15% = 50 169,2 cm?.
IKCUEHTPUCHTET YCWINA OGKATUA
€op=y—a =2135—4=1735cm.

JlononHuTeNnbHbIE NOTEPH TIPEIBAPHTENBHOTO Hallps-
MeHUst OT BO3[eiCTBUR Temmepatypst 100 °C onpene-
nsem no rtabn. 7, mpummmam B, = 1; ai = 12 X

x107%°C™; ap, =10-107° °C™" (cm. 1a6it. 20, 35)

notepu ot ycanku — 80 Mlla;
TIOTEPH OT PeNiakCanuy HANpPSDKEHHH B apMarype

0,001 Az 0y, = 0,001 - 80 - 695 = 55,6 MIla;
NOTEpH OT pa3sHOCTH fedopmamuit GeToHa H apMa-
Typbl
(o — ) A2 E B = (12-10)107¢ - 80 - 190 X
X10° - 1 = 30,4 MIIa.
JlononHuTeNbHbIE TEMIIEPATY PHBIE NOTEPH PAaBHBI
80 + 55,7 + 30,4 = 166 MIIa.
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Ionnnie norepu paBus!
201,09 + 166 = 367,09 Mlla.

Ycuwme obxars ¢ yueroM BCex NOTEPh
P=491(695 — 367,09) — 0,785 - 367,09 —
— 0,503 - 367,09 = 113,7 xH.
MOMeHT B CepeHHe mponera (MUis MOJIOBHHBI Cede-
HH# IFIATHI)

26-5,1°
== __=4 ‘M.
M >3 28 xH M
OnpenensieM MOMEHT TpenmHooGpasoparmua M, .
no gopmyne (256), wia 3r0r0 mo Qopmyne (259)
maxomam W), taie 7}, #1, @ — 10 opmynam (260) —
(263), (189) npn B, =08n f;= 1:
¥, = 20475955 _ | 143 4 =g,
1 '_'——9,5 _35 l 143 71 0

o, =0:503
179535

= 0,002;

=451 _ .

11 95-35 0,0148;
_ 0,785

12 "_—‘9’5 735
_ 190- 10° - 1

o =

325-10°-0,8

0 = 200°10° -1
2 325-10°-08
Wpr=1[0,292+
+0,75(2 - 0,0148 - 7,3 + 2 - 0,0024 - 7,69) +
+0,075(1,143 +2-0,002-7,69)] 9,5 - 352 = 5633 cm’.

= 0,0024;
=13;

= 7,69;

JHanee onpenenseM M., ., [UIS 3TOro HAXOIMM:
no opmyne (258)
50 169,2

= 2350 cM®;
21,25

Wred =

o dpopmyne (255)
1499
= ——==0,52;
¢=16 29-09
npuEuMaem ¢ = 0,7;
no gopmymne (252)
2350
380,6

M,p =113700(1735+432)1=2464370H -cM =
= 24,64 xH - M.
My .= 0,7-2,1-5633+2464370=
=3292441H-cMm=329xH-M<528kH"M,

r=0,7 =432 cm;

T. €. TpemmHue! BynyT.
CnepoBarenibHo, HpoTHO IUIMTBI OIpeNielIfiecM Kak

IUIA IEMEHTa C TPEeIMHAMH.



OtpepiensieM KpHBH3HY IDIHTHEI B CEpEfHHE NpOjieTa
OT JIJTHTENBHOTO ACHCTBUSA HATPY3KH.

3amenmiowMii MOMEHT NpH ACHCTBHM BHEILHEro
MoMeHTa M pasen

M, =M=528xH-m.

OnpernensieM OTHOCHTESIBHYI0O BBICOTY CXKAaTOH 3OHHI
6ertona ¢ no popmyiie (283), AJiA Yero HaXOAHUM:
no dopmyne (284)

5 280 000
0929.95.312 0,292;
no dopmyne (286)
475-95)5 + 0,503
_( 5-95) 3 0 T S
r= = (,689;
95 -31
no popmyne (285)
891-—>)= 3;
A=06 9(1 ) =063
_4-91-73+0,785 -7,69=0’14;
95 .31
no ¢popmyne (287)
es_l_ﬂ_%,4cm
P 113,7

OTHOCHTENbHAA BBICOTA CXATOH 30HLI [cM. dopmy-

ny(283)]
1 +
1 +5(0,292 +0,633)
10-0,14

18+

. 1,5 + 0,689

46,4
31
IInewo BHyTpeHHEH Hapsl CWI Z ONpefienfAeM IO

¢opmyne (288):

=0,351.
115

-5

2 0,689 + 03512
z=31}|1-

=27,5cm.
2(0,689 +0,351)

3arem mo dopmyne (290) mpu v, = 0,7 (cm.
1a6n. 16) Haxomum Ko drupeHt

07-2,1-5633
= 2 = 0,29;
om = 800 - 24 643,17 2

no ¢opmyne (289) onpenensem

- 2
¥, =125-08.029 - — =02 <
(35-18-029) %4

OnpepenieM KpHBH3HY IUTHTH B CEpe[MHe OposeTa
o ¢opmymne (282):

=08.

1 _ 52800
r 31-215

08
x[(;:oo-lo3 -0,785-1-1+190-10° -491-1-1)

09
(0689+0,351)9,5 31-32,5.10° .0,8 - 015]

_ 113,7-0,8 -
31(200-10% -0,785-1-1+190-10°-491-1-1)

=92,1-10% —269-10"° =652 -10°¢ E:F

Iporu6 wmrs! onpenensem no popmyne (305):
fim =45—8 652-107° - 5702 =22cm <25 cm,

T. €. NPOruG IWMTH MEHbIIE NpefefibHO AONYCTHMOrO
¥ nporuG (KpHBH3HY) OT BBIrH6a MOXHO He yum-
THIBATh.

Ipumep 30. Pacuer xenezoGeToHHo#M TmMTHE GyHIa-
MeHTa Ha HepasHOMEpHBIH HarpeB OT HEHTPa K KpaAM.

Jlano: wmra M3roTOBNAEICA M3 XapocToiikoro Ge-
TOHA HA HOPLIAHANEMCEHTE C HIAMOTHBIMH 3aNoJIHHUTe-
nsmu (coctaB N° 11 no 1abn. 11) knacca B20 ¢ xapak-
Tepuctukamu (cM. 1a6n. 13 u 14): Rp sor = 15 MITa,
Rps ser =14 MIla, Rp=11,5 Mlla, Ep =0,195 X
X 10° MIla. Inura apMHpyeTCcs Mo KOHTYpY apMaTypok
knacca A-HI: R = 365 MIa (cm. 1abn. 29) . Feomerpu-
YeCKHe pa3Mephl IUIMTHI YKa3aHb! Ha uepT. 64, Ha HeM e
YKa3aHO pachpenesieHHe TeMrepaTyphl or UEHTpa IUM-
1h1 K nepudeprm. TpeGyerca onpenemTs HeoOXxonuMoe
KOJNMYECTBO apMaryphl Ul BOCIHPHATAS YCHIMH OT
KPaTKOBPEMEHHOro BO3MEHACTBHA Ha IUIHTY HepaBHO-
MepHOro HarpeBa OT UEHTpa kK KpaaMm. Cxopocrtb Ha-
rpepa 10 °Cfq.

HauGosnsliide ycHIMA OT TeMIIEpPaTYpHOroO nepemana
GynyT BO3HHKATH B IPOAONLHBIX CTOPOHAX TUTHTHI.

Jna onpenenexus HeoGXOAMMOro KOJIMYECTBa apMa-
Typbl U1 BOCHPHATHA 3THX YCHNH IUIMTY MBICJIEHHO
paspe3aeM mo ocH b—b u BeeM pacueT CTaTHYECKM
HeonpepenuMmon Oankm ¢ ceueHweM, yKa3aHHBIM Ha

a)

I 600°C
550°
400°

456

g,

250
150° _J/

Yepr. 64. lpamoyronsaan
dynaamenTnan  xenelo-
Geronnan namTa
Q4 — IDIaH IDIHTHE C pac-
npelecsieHHeM TeMIepaTyp
OT DeHTpa K JUmiHHAO# CTO-
poHe mTH; & — pacwer
Hoe ceueame I~/ mony-
TR

233
230

se2s) )
16.5

174,75
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gepT. 64, 6, 3arpy)KeHHOH NO KOHIAM TeMIIepaTypHbIM
MOMEHTOM.
OnpenensieM MAHHMANGHBIA IPOIEHT aPMUPOBaHMS
TIPOAOJIbHBIX CTOPOH NONYINHTHI 1o opmyrie (49) :
= 11,5-33-230
S,min 25 - 365
Mpunnmaem 4218 A-IH c 4, = 10,18 cm?.

OnpenienfieM MOMEHT, KOTOPBIfi MOXET BOCIPHHATSH
cevenne 1o popmynam (105), (106) :

A =967 cm?.

365 -10,18 - 1
=~—————-’ —1 7 .
115.33.082  187em;

M=11,5-0,82.33-11,87(230—'—12’81)=

= 832 703,6 H-m = 832,7 xHwm.

Pa36uBaeM ceueHHe MOJNYIDMMTHI Ha [BE YaCTH H onpe-
HeJsieM IUTOWa/lb NPHBEACHHOTO CEYEeHHA O cbopMynaM
(2), (3) n (6), B xoTOpBIX Wi ¢, = 550 u 250 °C
By =0461u 082 7=0,48 u 0,72 (cm. 1abn. 16 1 18)
umat; =150 CBS—097 (cM. Tabi. 35):

0,5-233-33-0,46 - 0,48

Ay, rea = 085 = 998,7 cm?;
Ay req = 0,5-233- 338(5) 82:072 _ 12053 g
A req= 10,18-0,2-10° - 0,97 1404 ov?:

0,195 - 10° - 0,72

A,eq =998,7 +27053 + 1404 = 3844,4 cm®.
3arem no ¢popmyrie (9) onpenmensiem:
0,5-233(2-0,41 +0,62) _ = 5422 om;

I T 3041+ 062)
_05-233(2-062+1) _
v? 300,62 +1) 53,77 oM,

B KOTOphIX miA ¢, =600, 400 m 100 °C B, = 041;
0,62ul.
ITo popmyne (8) Haxommm:
1 =0,5-233 +54,22=170,22 cm;
¥2 =53,77 cm.

Mo dopmyne (7) onmpenensieM CTaTAYECKHHA MOMEHT
CeueHHs

S,eq =998.7 - 170,22 + 27053 - 53,77 + 1404 - 3=
= 3158839 cm®.

3arem no popmyrte (5) onpenensem
__3158839
3844 4
Io popmynam (13) u (14) Haxommm:
¥y = 170,22 — 82,17 = 88,05 cm;
pe = 53,77 — 82,17 =— 284 cm;
ys=82,17—3=7T9,17 cm.

=82,17 cm.

Mo ¢opmyne (11) ompenensieM MOMEHT HHEPIMHA
CeueHH, 714 vero 1o dopmyne (12) Haxomum:
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998,7 - 116,52

Iy red = 5 =1129 550,5 cM*;

_ 270531165 _

L rea = 7 3059 750,5 cm*;

I.q=1129550,5 +3 059 750,5 + 998,7 - 88,052 +
+27053 - 28,4% + 140,4 - 79,162 = 14 993 801 cMm?.

Ho dopmyne (259) ompenensem W, ans uero Ha-
XOHM BETMWMHBI @, [t MO (opmynam (189), (262),
B KOTOpBIX NpH I =1t,=150°C, B, =095 u ;=
=0,97 (cM. Tabn. 16 1 35) :

0,2-10° .0,97

=-02-19 097 _ 1053;
= 0,195-10°-095
10,18
= = 4'
H=33.230 000134

e = 0,00134 - 10,53 = 0,0141;
W, =10,292+0,75 -2 -0,00134 - 10 ,53]33 -233% =
= 5612272 cm>.

OmnpepenseM MoMeHT o6Gpa3oBanus Tpeums no dop-
myne (256) npu 65, = 0u 7,, = 0,72 (cM. TaGn. 16).

M. =1,4-0,72-561227,2= 569,65 kH-M <

<832,7xH-M,
T. €. TPEIHMHBI GyRyT.
Hanee onpenenseM Ko03hGUUMEHT DPHBEREHHA IO
dopmyne (48)

(0 -

Om=e 12550565 = 0,69.

3arem ompefeNnseM YUIMHEHHE OCH M KPHBH3HY
K2KIOTO JIEMEHTa CeueHHs HONyIDHTb o $opMyNam
(19), (20) u (21), npumuman s 1, = 600; 400 n
100°C, ay,=S5; 625 u 85-10°°C™ (cm.
1a6n. 20) u A £, =150°C a; =125-107¢°C™?
(cM. 1abui. 35) :

_[5:600-54,22+6,25-400 (116,5—54,22)] 10°° _

n= 116,5
=2733.10"¢ cm
... =16:25-40053,77+8,5-100(116,5—53,77)] 10 _
2 116,5
= 1612-10% cm

€ =125150-10"¢ = 1875 - 107¢ cm;

-6
(_) _ (5:600-6,25-400)10°% , ., 106 1.
r 1 CM

0,5-233
(_1_)' -
7

KpnsusHa cevemus Ges Tpeums mo dopmyne (18)
Oyner paBHa

(6,25-400—8,5-100) 10 ¢
0,5 -233

=14,16.10~-L
cM



1) _[998,7-88,05.2733+2705-3(-284) X __
r, 14 993 801

x1612+140,4 (—79,16) 1875+4,27-1 129 550,5+
14 993 801

+14,16-3 059 750,5]10¢
—
14 993 801

1,1=1055-10"° i.
CcM

KpusH3Hy ceuenMA MONYIUMTIH C TPEIHHAMA H2XO0-
mM no dopmyne (36), mIs 3TOro ompenensemM No
dopmyne (74) xo>dduuMeHT TEMIepaTypHOTO pac-
IMpeHHsT apMaTypbi B GeToHe, MpHHAMas no Tabn. 36:

=09npn7'=luu<02%;

Xsem [8 + (12,5 8) 0,9] ].0'6 =12,05- 10_5 oC _1
KPHBHSHB CeUCHHA IONTYIUIHTBI C TPCIMHHAMHE paBHA
[cM. dopmymty (36) :

1) _ (5-600-12,05-150) 10°° 1=
r 230
—6
=57-10"° .

MpuBeneRHas KpPUBM3HA CeYCHMs NONYIUIMTHI IO
dopmyne (47) Gynmer paBHa
(—1—) =[5,7+ (10,55 — 5,7) 0,69] 107 =
T [tred 1
=9,16-107¢ —.
c™M
¥KecTkocTh CedeHHA NONYWIHTHI Ge3 TpenmH no dop-
myne (298) pasua
B, =0,85-14993 801-0,195-10° =24,9-10'° MITa-cm*.
¥ecTKOCTS, Cevennsi NONMYTUTHTBI C TPELEHAMH OMpe-
nensiem o opmyie (303) , s 3T0r0 ompefenAeM
6 .
BEBs _ 0,00134 0,2-10°.0,97

— = 0,029,
EyBs 0,195 - 10° - 0,46

3naveune K03pPHIMEHTOB @) H @2 NPHHHMAEM IO
Tabn. 52:

1 =0,59; ¢ =0,17;
832 704-0,59-0,2-10°-0,97-230*-10,18 _
832 704—0,17-33-233%2-1,4-0,72
=99 -10'° MITa-cM*.

IpuBeneHHas JXKECTKOCTh MONYTIHTH no dopmyne
(45) paBna

Beqg =199 + (249 —99) 0,69] 10" =
= 20,25 - 10'® MITa-cm®*.

MoMeHT oT BO3AEHCTBHA TeMOepaTyphl no dopmy-
ne (50)

B=

M, =9,16-10"°-.20,25-10'° =
= 18549 kH-Mm>M =832,7kH-m,

TOJY4eHHBIA MOMEHT Gosible POYHOCTH CEYeHHA, Clie-
[OBaTeNbHO, HeoBXOOMMO YBEIHUCHHE APMAPOBAHHSA.

Hpuwsimaem 6 D18 ¢ Ag = 15,27 cM® W menaem
nepecuer '

_365-1527-1 _ ]
11533082 /2™
17,8

M=115-0,8233-17,8 (230 - T’) = 1232,2 xkH-Mm.

4 =178-02-10°.097
sred =0 195.10° 0,72
A,oq =998,7 +27053 +245,5 = 3949,5 cm?;

S,eq = 998,7-170,22+2705,3-53,774245,5-3 =

= 2455 cm?;

=316 199,2 c™®;
_3161992 _ )
y 39495 49.5 80,06 cmMm;

p1 = 170,22 — 80,06 = 90,16 cm;
Yp2 = 53,77 — 80,06 = — 26,29 cm;
¥ = 80,06 — 3 =.77,06 c™m;
I.q=1129 5505 +3 059 750,5 +998,7 - 90,16> +
+2705,3 - 26,29% +245,5 - 77,06 = 15 635 205 cm?.

a=10,53;
= 1527 _ }
H=733230  0%0%

pae=10,53 - 0,002 = 0,0212;

Wpr =[0,292+0,75 -2-0,0212] 33 - 233 = 580 059.

Mcrc = 114 M 0’72 . 580 059 = 588,8 K}1~M,

O =€ S8R —042.

1\ _ [998,7-90,16-2733+2705 3 (—26,29) x
r), 15 635 205 -
__X1612+2455(=77,06) 1875+4,27 X __

15 635 205

x 1129 550,5+14,16-3 059 750,5}.10~°
15 635 205

1,1=

1
. 106 .
=9.2-10" 3

(L) =[5,7+(9.2—5,7) 042] 1076 =
r t,red l
— 6 1
=718-10°°
B= 0’851redEb;
B, = 0,85-15 635 205-0,195-10° = 25 92MIIa-cm*;

0,2-10%-0,97
0,195 -1
1 =0,55; ¢, =0,14;

1 232 200-0,55-0,2-10° -097-230% -15,27 _
1232200 - 0,14-33-233%-14-0,72

= 10,92 - 10'° MITa:cm*;

ua= 0,002 = 0,0435;

B=
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B,.q =[10,92 + (25,92 — 1092) 0,42] 10*° =
=17,22 - 10'° Mla-cm®;
M, =7,18-10"°-17,22-10"° =
= 1236 kH-M =M = 1232 kH M,
T. €. YCJIOBHE MPOYHOCTH cobimonaeTcs.
Ilanee ompefensemM IMHPHHY DacKpbITHA TPELIMHBI,
JUIA 3TOr0 HaXOAMM:
no ¢popmyne (284)
- 1236 000
33.230%-0,47-15-1,1
Y= 0; A=0; ua=0,0435;
no ¢popmyrne (28})

=0,09;

1

£= - =0,195;
1.8 +1+5-0,09
? 10-0,0435
no ¢opmyne (288)
z=1230 [l — _(),;ﬁ] = 207,6 cm.

Hanpsoxkenua B apmatype mo ¢opmyne (272) 6y-
OYT paBHbI

0. = 1 236 000
§ 207,6-15,27-1,1

llupyHa packpuiTHA TpeudH mo dopmyne (267)
Gyner paBHa

@ere = 20(3,5 — 100 - 0,002) 1/18 x

354,5
2 + (12,05 -8 10“‘-150]=
x‘0,2-106-0,97 (12,05 - 8)

=0,42 < 0,6 MM,

= 354,5 MIla.

T. €. IIMPHHA PACKPBITHA TPEIUMH BNOAHE [IONYCTHMa
IUIsL DAHHOM KOHCTPYKIMM M UIS [aHHBIX YCIIOBMil ee
paborp1 (cm. Tabi. 3).

Mpumep 31. PacueT npoyHOCTH M LMPHHBI PacKphi-
THA TPeLMH JBYXIIAPHHPHO MOPTAJIbHONA PaMBbl H3 XKa-
POCTOHKOr 0 Xene300eToHa.

Hano: nponer pamel B ceety 174 cM, BbICOTa CTOEK
B cBeTy 260 cm. Cevenne paMbl O CTOHKAM K PHIeIIIO
OMHaKOBO.

MakcuManbHas TeMIeparypa B HEHTPS&,PaMbl IOCTH-
raer 1000 °C.

3a pacueTHOe CeyeHHE PaMb! NIPHHHUMAEM TaBpPOBBIi
y9actok peGpucToii nanemm ¢ Bbicotol pebpa i = 50 cm,
wHMpHHO# peGpab = 12 cm, umpuna nonku by = 75 cM,
BHICOTA NONKHA Ay = 13 cm.

PeGpucTbie maHeNH BHINONHEHBI H3 XAaPOCTOHKOro
GeTona xnacca B25 Ha noprnaHanmemMenrte ¢ TOHKOMOJIO-
THIM IIAMOTOM ¥ IIAMOTHLIM 3anonHuTeNleM (cCocras
N° 11 mo ra6n. 11), apmatypa nepuopmaeckoro npodu-
i xnacca A-IL

Tpebyerca onpepenmnTs HeoOXOIUMOE KONHYECTBO
apMatypbl, pacriojlaraeMoii B pe6pax pambl, Wis BOC-
TIpMATHSA TEMINIEPaTYPHBIX YCHJMIi H CODCTBEHHOTO Beca
KOHCTPYKUHH, a TaK)K€ NPOBEPHTh HIMPUHY PaCKPHITHA
TPEIIMH,
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PacueTnnie pasmepsi pamb1 (uepr. 65) :
I
lp = 174+ 2hr= 174 + 26 = 200 cm;
1. =260 + k= 260+ 13 = 273 om.

-a) &)
: T
X=1 ”L'_Lo_'j, X-{ X~{ » " 7 X4
Y b
= i
(= M
X={ L P X={ L P
J A — Y%  }

[T

d)
¥
b

7 »r ™
J S T T fA T —

Yepr. 65. Iniopst B NOPTANLHOH pame
@ — MOMEHTOB; 6 — MPOHONBHBIX CHN; 6 — HOHEPedYHBIX CUII,
BLI3BaHMLIX €IMHMYHOH CHIOH; 2 — MOMEHTOB OT CoOCTBeH-
HOTO Beca, O — MOMEHTOB OT BO3IEHCTBHHA TeMIepaTyphbl;
e — CyMMapHEIX MOMEHTOB

Pacuer pamMi Ha IPOYHOCTH
OT BO3JicHCTBHA TEMIIEPATYPH
H coOCTBEHHOrO Beca

PacueT npoH3BoaMM NIpH KpPaTKOBPeMEHHOM HarpeBe
mo Temneparypsi 500 °C, Bbi3biBatOLIeH MaKCHMAITbHbIE
yCHIHMA B KOHCTPYKHMAX M3 JAHHOro cocraBa GeroHa
(cm.m. 1.23).

Ha oCHOBaHMM TEeIUTOTEXHHYECKOTrO paciera Temnepa-
Typa Ha apMaType npH 3THX ycaoBuax Symer 130 "C.

JIns mepBoro NMpuO/MXKeHWs apMHpPOBaHHWE Ompefe-
nsem nio popmyne (49):

14,5-12-45

As,min = W= 0,86 CMz.
Ipusumaem 2 @10 ¢ Ag = 1,57 cm?, opu sToM pu =
_ 157 _
1245 0,003.



Ina onpepenenun ycwmit B II-oGpasHoi pame Boc-
MOJNB3yeMCA METOIOM CHII. 3a PacUeTHYI0 CXeMY IIPHHH-
MaeM [BYXIIADHHPHYIO paMy, ABIAIOIIYIOCA ORMH pa3
CTaTHYeCKH HeoNpelenHmoi cucTemoii. BeibnpaeM oc-
HOBHYI0 CHCTeMY, orGpachiBag NHINHIOW cBA3b. Ee neii-
CIBHE 3aMeHAeM NPHIIOXKEHHEM K OCHOBHOHM CHCTeme
pacnopa X.

Ilna onpeneneAns HeM3BeCTHOTO ycwyHaA X COCTaB-
JIfieM KaHOHWYeCKOoe YpaBHeHHE NiepeMeLeHAs

S X+A;p+A=0,

_ Ait +Aig

OTKYyHA X=
6 11

Ina onpepenennsa xo3ddnipenta §,; nepemerueHui
Ajs 1 Ajy K OCHOBHOI CHCTEME NMPHKJIAAbIBAEM CHITY
X = 1 ¥ cTponM 3mopbl MOMEHTOB H TIPOMONBHBIX CHIL.

Iepememenme A;; onpenensem mo ¢popmyne (41).

HpepsapuTesbHO ompeesnAeM Bce BeMIMHBEI, BXO-
pAuHe B 31y Gopmyny, A 9ero HaXOAHM MOMEHT,
KOTOpBIi MOXET BOCIPHHATH CeYeHHEe PaMbl NPH [aH-
HBIX TEMIIEPATYPHBIX YCIIOBHAX.

Ilposepsiem yciopne (120) Ge3 yuera apmaryphi S'.

3nauenve Ko3dppummenta Y, = 1 onpenendem mo
1a6ur. 35 mpu ;= 130 °C:

Ty Rg Ag = 1:365-1,57 = 57,3 kH.

3uavenne Ko3ppunuenra Y, = 0,95 onpenensem
no TaGun. 16 npu ¢, = 400 °C (ua paccrosm 0,2k, ot
CXaTOH IpaHM CeYeHHA) :

Vo Rp byhy= 095-14,575-13 =
= 1343,6 xH> 57,3 xH.

Ycumie, KOTOpOe MOXeT BOCHPHHATH apMATYpa,
MeHBIIIe YCWIHSA, BOCIPHHHMAEMOIO MOJIKOiH CedeHHs
pamsl. CnemoBaTensHO, HeRTpaybHas OCbh IPOXOIMT B
mosKe, pacuer GyHeT MPOH3BOMMTLCA KaK IA MPAMO-
yromsHoro ceuenns. M3 ycious (106) HaXomuM BhICO-
Ty CXaToii 30HEI GeToHa:

_ 365157

13.78.15 = 0,55 cm.

Io popmyne (105) Haxomum

M= 095-14,5750,55 (45 — l’iﬁ) = 254 kHwm.
OnpenensemM mwiomanb NPHBEAECHHOTO CEYCHHA IO

dopmyne (6), mna vero pa3bGuBaem Ha fBa 3NIEMEHTA

nonky u pe6po, ¥ no dopmyne (2) HaXooUM:

13-750,62-0,61 .
Ay,red = o8 4409 cMm?;
Az, red = ———37.123)’8851 072 _ 304,6 cm?;
_ 1,57-0,2-105-1 _ 2.
Ag red = 021.10° = 15 cM*;

Ayeq = 4409 +304,6 + 15 = 760,5 cm>.

B dopmyne (6) mnm tp = 400 260°C By =
=0,62u081u7=061u0,72 (cM. 1abn. 16 u 18).
3arem 1o popmyne (9) onpenensaem:

_ 13(20,5+0,62)

=305 +062) 20
_ 37Q062+1)_
yyz = —3(0,6T1) = 17,08 CM,
B KOTOpBIX Juia fp = 500,400 u 100°C  f = 0,5;
0,62u 1.
Ho ¢popmyne (8) onpenensem:
y1=37+6,26=4326cm; y, = 17,08cm.

Ho dopmyne (7) onpepenseM CrarHieCKHili MOMEHT
CeueHna

Sred = 440,9-43,26 + 304,6-17,08 + 15-5 =
= 243509 cm>.
3atem o ¢popmyne (5) onpepensem
_ 243509
760,5

Hanee no popmyne (13) onpenensem:

=32 cM.

Yb2 = 1708 —-32=—-1492 cm.
a no popmyne (14)
ys=32—-5=2Tcm.

Io ¢dopmyne (11) onpenensieM MOMEHT HHEPLHH ce-
weHHA, AJ1A vero no popmyne (12) Haxomum:

440,9-132
Iy red = +2—= 62093 cm®;
272
Lo rea= -3—0—41'62i = 347498 com*;

Lyeq = 62093 + 34 749 8 + 4409-11,26* +
+304,6-1492% + 15277 = 175 600,7 cm*.

Mo dopmyne (259) ompenensem Wy, A uero Haxo-
[HM BeJMuHHBI 7y, & ¥ 1 o hopmynam (261), (189) u

(262), B xoropeix npu tp = t;= 130°C B = 0,97
HfBs=1 (cM. 126n. 16 1 35):
, _ 2(75-12)13
Y = — = .
! 1250 273;
_0210%1
= 021105097 %
u1 = 0,003; 7 =0; u1=0;

Wp1=[0,292 +0,75-2:0,003-9,8 + 0,075-2,73] X
X 1250 = 16 226 cm®.

3ateM onpeme/sieM MOMEHT TpemHHOOOpasoBaHus
no ¢opmyne (256) npr 05, = 0 u ¥y = 0,75 (cm.
Tabn. 16):

Mere = 1,60,75-16 226 = 19,6 kHM.

Janee onpenenseM ko3(HIMEHT NpHUBeCHUA MO
dbopmyne (48):
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254196

125196 =0,79.

Teneps no-¢dopmyne (18) ompemensemM KpHBH3HY
ceueHHH 0e3 TPemMH, AIA ITOT0 HAXOAMM: K03 M-
€HT TeMIIepaTypHOTO pacmmpeHHa GeToHa, ompefejse-
Mblii o TaG. 20, mpu Temmeparype Harpesa KpaiiHero

BOJIOKHa GeroHa, 7. €. nputb—SOO C ap,=550X
X 1076 °C™; mpm tp, = 400°C ap = 625 X
X107°C™!; mpm tp, = 100°C ap; = 85X
X 1076 °C-1. )

Io ¢opmyne (19) HaxomHM yIHHEHME OCH H IO
dopmyine (20) xpuBH3RY IS KKIOH H3 9acTeil ceve-
HHA:

e = [5,5-500-6,26 + 6,25400(13 — 6,26)]10~
1= =
13

= 2620-107%;

_ [6,25-400-17,08 + 8,5-100 37 — 17,08) ] 10~ _
2" 37 -

= 1612:107%;
= 12,3-1076-130 = 1599-10°¢;
1\ _ _(55500—6,25400)10"¢ _
fn 13

=19,23-10-¢ -1 ;
=19,23-107° —;

( 1 ) _ (6,25400 — 8,5-100) 10~ _
r Jjt2 37

- 106 -1
= 44,5910 —.

YnymHeHue ceueHAs Ge3 TpeIHH

_ (440,9-2620 + 304,6-1612 + 15- 1599)10°¢

760,5 L1=

= 2416-1075.

Kpusnana ceuenns 6e3 Tpetmu
1} _[44091 1,26:2620+304,6 (=14,92) 1612+15X
r/: 175 600,7

X (-27)1599+19,23.6200,3+44,59.34 749,8]10°5 | _
175 600,7 1=

= 42.10° —1— )

Kpasusny c TpenmuaMu onpepensteM no dbopmyne
(36), mia sroro HaxomuMm mo dopmyne (74) xo3dhdu-
OMEHT TeMICPaTypHOTO PAaCIIMpeHMs apMaTypsl B Ge-
TOHE

Qsem = 8,2-107¢ +(12,3 — 8,2)10-5.092 =
=12:10"% °C™1.

3pece koahdHuMEHTEI Op, H Ogp onpeuenem.l CooT-
BETCTBeHHO WO Tabir. 20 u 35 npn Temneparype apmary-
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pu t; = 130°C. Kospdummens ¥, onpenmensieMm no
Ta6n. 36 mpn u = 0,3%.

KprBH3Ha ¢ TpeHHaMH paBHa
1} _ 5,5107%.500 — 12-10-6-130 11 =
r s 45 o
=29,1-10"6 —L
¢

IlpuBenennas KpusH3za no dopmyne (47):
1

(_) =[29,1 +(42 — 29,1)0,79]10~6 =
T Jtred

—_ 10-6 _L
= 39,310 oM -
YymHenue OCH [UIA CeYeHMil C TpelMHAM¥ ompefe-
nseM no gopmyne (35):
_{ 5,5-500-10% [ 45— (32—5)]+12-130-10~5X
€= a5

__,x(3is— 3 } 1,1 = 2239,6-10°°.

IIpuBenenHoe ynnuHenWe onpepensieM MO GOpMY-
ne (46):
€r.red = [2239,6 +(2416 — 2239,6)0,79] 1076 =
= 23791076,
KectkocTs ceuenna onpenensiem no popmyne (45),

O 9ero HaXOMuM:
XECTKOCTh ceueHuii Ge3 TpemmH o popmyne (298):

B, = 0,85-175 600,7-0,21-10° =
= 0,031345-10'° MIa-cm?;
XEeCTKOCTh CeYeHHWii ¢ TpemmMHaMuM — no dopmyne

(299), mna atoro onpependaeM:
no dopmyne (286)

_ (75-12)13 _
1245 1.52;
1o popmyne (284)
25 400 = 0,06;

= 1245%.18 5095

no ¢opmyne (285)
- 13 \_,,.
A= 1,52(1 245 1,3;

no ¢popmyne (283)
1

€= 18+ Tr5006+13) 0%
100 003_._0’_2_'!.96_'1_
> 0,21-10%-0,62
1o popmyne (288)
4 5 1,52 +0,053?

2(1,52 +0,53)



1o popmyie (289)

U, =125 —1,1 12600

25 400

3areM onpefengeM XeCTKOCTb CeUeHHA C TpeImH-
HaMu

=04.

B= 45 - 40,1 —_

04
0,2-10%-1.1,57

45 - 40,1

+ 09
(1,52 +0,53)45-12:0,21-10%.0,62-0,32

= 0,01232-10" Mla-cm*.
Tlo dopmyne (45) ompenensAeM IPHBENEHHYIO KeCT-
KOCTb CEUECHHS
Byreq = [0,01232 +(0,03135 — 0,01232)0,79]10'° =
= 0,02735-10'° MITa-cm®.

Ina sormcnenns A;r u Aj; BoCHONb3yeMCs CIOCO-
6omM Bepemaruna.

B a10M Ccirywae
Quy = 2%10+I¢Ig= 74 529 + 54 600 =

= 129 129 c™m?;

Qv =1; Ig =273 cM?;

nepeMeleHre
Ajr = (39,3:129 129 +273-2379) 1076 = 5,7 cm;
HepeMelleHKe OT PaBHOMEDHO pacupefieNieHHO# Ha-
rpysk (cobcreemibiii Bec 4 = 40 H/cM) pasHo:
o _ gl 40200°-273
% 12B,eq  120,02735-10%
3naveHue koapdummenra 8y, ompemensem 1o ¢op-
myne (42) Ge3s yueTa NpoSONbHOR CHITH |

2273 % 273 % 273 + 273200273

0,02735-10"°
= 0,00104.

Pacmop 6yner paBeH
5,7 +0,0266
0,00104
VYMHOXas enuHMuHylo 3mopy M (cm. uepr. 65, a)

Ha X = 55, nomyuaem 3mopy MOMEHTa, AeHCTBYIOIIErO
B PaMe IpH JaHHBIX TEMIICPAaTYPHBIX YCJIOBHAX

-M = 273-55 = 150,2 xkH-m > 25 4 xH-m.

= 0,0266 cm.

8y =

X= = 55 xH.

CnepfoBarensHo, YCIOBHe IPOYHOCTH He cobimonaer-
cA U ABYX crepXkHed 10 MM HeOCTATOUHO IS BOC-
OpUATHA yCHIHH, REACTBYIOIMX B pade.

Npumumaem 2@22 ¢ A, = 7,6cm® 0 u =

—

= W(S%s——?)" = 0,014, u cHOBa MIPOBOAMM pacuer —
onpenenaem:
HeCyIIyIo £1ocobHOCTH
365.7,6 _ )
=385 oM

M= 137875268 (45 — -2%8-) = 1209 xH-M;
IIomaags npKBeneﬂﬂoro CEUCHHA .

6
16021051 _ 40y 2

Asred = =01 10°

Areq = 4409 +304,6 + 72,4 = 817,9 cM?;

CTaTAYECKHHA MOMEHT
Sred = 440,943,26 + 304,6-17,08 + 72,4-5
= 24 638 cM?;

_ 24638
8179

= 30,1 cm;

Ypy = 43,26 — 30,1 = 13,16 cm;
Ypp = 17,08 — 30,1 = — 13,02 cm™;

ys=130,1-5=25,1c¢mMm;

MOMEHT HHEPIMH

Ireq = 62093 +34749,8 + 440,9-13,16* +
+304,6-1302% + 72,4-25,1% = 214 565,3 cM*.
¢ = 2,73; a=98; u=0014; ¢, =0; u=0;

MOMEHT CONMPOTHBIICHHA

Wpr=[0,292 +0,75-20,0149,8 + 0,075-2,73] X
X 12-50% = 21 076,5 cm?;

MOMEHT TPeNMHoOOpa3oBaHuA
Mc,e = 1,60,75-21 076,5 = 25,5 kH-m;

K03} PHIMEHT HPHBEACHUS
_ ( 120,9-25,5 )
Pm=e 125255 /o 0,05;

yIJTHHEHHE ceueHMA 6e3 TpelmH
(440,9-2620+304,6-1612+72,4-1599) 10~

€= 1,L1=

8179
= 2369,6-107%;

KpHUBH3Ha CeueHHs Oe3 TpelmH

(_1_) _ [4409-13,16-2620+304,6 (—13,02) 1612+
r/, 214 565,3

+72,4(~25,1) 1599+19,23-6209,3+44,59-34 749,8] X
214 5653 -

1,1 = 38,8-10°¢ 1 ;
cM

_,._X10"¢
214 565 3
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KPHBH3HA € TpeLlHHaMH
Ostm = 8,2-107¢ +(12,3 - 8,2)10°¢.1 =
E ] 12,3.10-6 °C—1;

( 1) ) _ 55:1076:500 - 12.3-107.130 | _
t2 ’

r 45

- -6 _1 .
= 28,1-10 Vel

MpHBeE/ICHHAA KPUBH3HA
1

(—) = [28,1 +(38,8 — 28,1)0,05]107¢ =
r t,red

= . -6_1.0
286107 L ;

YIUIMHEHHE OCH CCUCHMH ¢ TPEIHHAMM
{ 5,5-500-1075[ 45 — (29,8 — 5) ]+
etz = 45 —_—

41231301076 (29,8 - 5)

= . -6.
G }l,l 2327,2-107°;

MPHABEACHHOC YUTHHCHHC
€r.red = [2327,2 +(2369,6 — 2327,2)0,05]107¢ =
= 2329,3-107¢;
’KEeCTKOCTb CevueHHil 6e3 TpelmH
B, =0,85-2145653:0,21-10° = 0,0383-10' MITa-cm*;

XECTKOCTb CeUeHH ¢ TpemMHAMK

120 900
0r=152; &§=—020900 _ :
f 12452.18.5095 _ 2283

A=1,3;

1
E= = 0,167
18 + 1+5(0,283+1,3)

0,2-10%.1
100,014 — =2~ ~
0 0,21.10°.0,62

13 )
25 1:52+0,167

z=45|1-———
2(1,52 +0,167)

= 38,8 cm;

0,2-10%-1.7,6 *

. 45-388 _

09
T (1,52 +0,167)45,12021-10° 0,620,332

= 0,01963-10'° MITa-cm*;

MpUBENEeHHAA XeCTKOCTh
Breq = [0,01963 +(0,0383 — 0,01963)0,05]10'° =
= 0,02056-10'° MITa-cm*;
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nepeMeIneHAe
Aj = (28,6-129 129 +273-2329,3) 1075 = 4,33 cm;

nepeMemenne
40200273 )
Aig = 13.002056.100 20354 oM
k03¢ drnmenT
2273- % 273 % 273 + 273.200273
6 = =
" 0,02056-10°
= 0,00138;
pactiop
_ 433+00354 ]
X=2 e = e

MOMEHT OT TeMIIEPaTyPHOro BO3ACHCTBHA
M; =27331,6 = 86,3 kH-m.
Momentet or  GoGcrBeRHOro
(cM. uept. 65, 2) :
B IIpoOJieTe paMul

M= g +2gl 1y _

1
24 + 165
Iy
_ 40-200% + 2-40-273-200

4 + —

Beca  paBHHI

=13 xHmMm;

B yTJIax
13
12+8-5
ke
_ 40200%
= 73 = 0,7 xH-M.

+8=—
128200

Cymmaphuie MOMEHTHI B  paMeé  paBHH
(cm. uepr. 65, ¢€):
B yTJax

My=M.=M;+M;, =863+0,7= 87 xHwM;

B mpoJere
M=M;-M =863—13=85xHMm

CymmapHEI feiicrBylonmii B pame MoMenT M =
= 87 xkH-M MeHBIIe IPOYHOCTA CeYeHHA pamnl M =
= 1209 xH-wM, cnefioBarenbHO, YCIIOBHE MPOYHOCTH
YHOBNETBOPACICA W NBYX cTepXHeir @22 mocrarodHo
U1 BOCHPHATHS YCHIIM, eACTBYIOIHX B paMe.

OnpenenseM MMpHAY pacKpLITEA TPEIEH OT Jieii-
CTBHA MOMEHTa, BO3HHKAIOLIEr0 NpPH HArpese BHYT-
perneji noBepxHOCTA pams! o 500 ° C u coGerserHOro
Beca.

Hanpsokenna B apMatype 1o popmyne (272) paub

87 000
=_87000 _ 268 wHcm?.
%= 76388 1.1 8 o



Packprite TpemmH onpepensem no ¢popmyne (267):

@cre = 1-120(3.5 — 1000,014) VE [ ;61:3)6001+

+(12,3-82) 10‘°~l30]= 0,22 MM < 0,3 MM,

T. €. IIHPAHA PaCKPHITHA TPCIUHH HAXOIHICA B RONMYCTH-
muix npefenax (cm. Tabn. 3).

Iipamep 32. Pacuer mpouHoCTH, AedopManmii H LIH-
PHHR PacKpHITHA TPemEH CBOGOHMHO ONEpTOi MIATH
NOKPHITHA H3 JKapOCTORKOro mene:uoﬁerona IpH JUIH-
TENBHOM OTHOCTOPOHHeM Harpese o 520 °C.

Jano: mmra noxpwrua mmHoA 320 cM ¢ pacuer-
HeIM nponerom ! = 290 cm, mupruci b = 100 cM 1
Bhcoroit # = 35 cm. IhmTa BHNONMHERA H3 XAPOCTO#H-
Koro GeroHa Knacca B25 na noprnasgueMenTe ¢ TOHKO-
MOJIOTOH IIAMOTHOH M00aBKOH H IMAMOTHLIMHA 3aMO0J-
marenaMu (cocras N° 11 no raGn. 11). Jins apMiposa-
HHA IDTMTHl HCNONB3YeTcd apMaTypa IEPHOAMYIECKOro
npodmna P16 MM H3 ropavexarTaHOH CTANH KNacca
AN

IpoponsHas pabouas apMaTypa PacIionoXeHa ¢ HEX-
Heili Gonee Harperoll CTOPOHM ITATHI C 3AIMHIMCHHBIM
cnoeM 92 MM, paBHHIM DPHMEPHO 6 mMaMeTpaM apma-
TYPHI.

CornacHo TeIIOTEXHWYECKOMY pacieTy IpR Temie-
parype paﬁowero OPOCTPaHCTBa TEIUIOBOTO arperara
= 550 C r TemmepaType Hapy>HOTO BOJyXa te =
= 25 °C remmeparypa apMaTyph! pasaa 400 °C. TeMne-
paTypa BepxHeil HOBEPXHOCTH IDHTH pasHa 90 °C,
CpefiHAA TemuepaTypa GeToHa CkaToil 30HEL, MPHHAMA-
eMas 1o Temmeparype GeTroRa Ha paccrosnmi 0,2k =
=5 CM or BEpXHEH MeHee HArpeTol rpass the =

= 162°C,n Temmepatypa Goliee HarpeTo#l rpaHH cevde-
HHA WHTH paBHa 520 °C.

Pacyer npoxnocru naursl NpOH3BONEM NO CEYSHHI0
¢ HarGoMLIMM H3rHGaoIMAM MOMEHTOM B HEHTpE Opo-
sera. Harpyska Ha 1 M 0T coGCTBEHHOrO Beca IUTHTHI
IpH CpefiHe# IIOTHOCTH XeJie300eToHA B CyXOM COCTO-
ammn py = 19,5 xH/m* 1 xoadduumente RanexHOCTH
Ho Harpyske 7y = 1,1

g="rbhpg= 111035195 =75 xH/m,

WarmGaommit MOMEHT B neHIpe mponera cBoOOAHO
ONEpPTOH IITATHE

M=—=——7"—=179 xH-m= 790 000 H-cM.

IlpranMaeM apMatypy B kxoumdecrse S J16 Ag =
= 10,05 cM?, pacmonoXeHHyi0 ¢ marom 200 MM mo
OIHpHHE IUIHTHI. Ilpn JUIATE]IBHOM HArpeBe IO
1a6n. 16 mpH 5, = 162°C Tpe = 1,a mo 1ab. 35
npu tg = 400°C Y5t = 0,4. lpn xnacce Gerona
B25 mo 1abn. 14 pacuetHOe compoTHBIeHEe GeroHa
cxatuio Ry = 14,5 MlIla. Ilo Tabn. 15 xoadpdumpaent
ycnoBHi paGoThl OeTOHA NPH [JIMTENBLHOM HArpEBC H3-
rubaeMbIx 37eMeHTIOB 75, = 0,9. PacueTHOE ComporHB-
nieHHe apmaryphl Knacca A-Il, cornacHo Tabn. 29, Ry =
= 365 MIla.

OnpepenseM BHICOTYy CKaTo# 30HBI GeToma H3 dop-
Myt (106) :

365-0,4-10,05

= 1451085100 2™

YcioBHe NPOYHOCTH IUTHTH! C OOHOCTOPOHHMM apMK-
posannem nposepsem no hopmyne (105):

M = 790 000 H-cm < 0,9-14,5- 10012(25— 122)

= 47 600 MITa-cm® = 4 760 000 H-cm.

CriepoBaTelIbHO,YCIOBHE NMPOYHOCTH TUIMTHI YIOBIIE-
TBOpAETCA ¢ GONBIAM 3a1acoM.

Pacyer defiopmayuii. TipopepseM BO3MOXHOCTs 06-
Pa30BaHHA TPeIMH B OeTOHE OT HAarpy3KH, BhI3SBAHHOH
coGcTBeHHRIM BecOM IUATHL. A 3To# uelM BLIYMCIIA-
€M MOMEHT TpemMHOOOpa3zoBamusa M., no ¢popmyne
(257) npu 0p, = 0.

. a

JIna panHO# KOHCTPYKIMH IDIMTHI IpH & = Y =
= 313(! = 0,286 > 0,1 xo3pPunuenT apMHPOBAHHA [
B dopmyne (259) npu onpenenenun Wp; HeoGxomumo
yMHOXaATh HA ¥ = 1 — 26 = l-—2~0286—0428co-
rnacao ¢opmyne (265):

npu 15 = £y = 400 °Cno Tabn. 16 7, = 0,3, f = 0,63,
no 1atn. 35 f; = 0,83. JIna Geronma xyacca B25 mo
1a60. 13 Rps ser = 1,5 Mila.
o dopmyne (189)
__0,210°0,83
0,175-10%.0,63
o dopmyme (259)
Wp1= (0,292 +0,75-2:0,0029-0,428-15) 100-35* =
= 39 418 cM®.
ITo dopmyne (256)
Mere = WpiRpy ser Tre = 39 418-1,60,3 =
= 18 920 MITa-cM® = 1 892 000 H-cm = 18,92 xkH-M.

= 15.

W3rnGatommii MOMEHT B HEHTpe MpoJieTa NP Harpys-
Ke or cobcTBeHHOro Beca OpH Ko3dduimenTe Hamex-
HOCTH 110 BarpysKe, paBHOM 1:

g=bhP3=1-035-19,5=6,8 kHwM;

Tak xak M = 7,1 kH-mM < M, = 18,92 xH-M, 10 OT
€coOCTBEHHOr0 Beca IUMMTHI TPEIIMHB] B PaCTAHYTOMH 30He
GeToHa He 06pa3yloTca.

Ilpr ko3ppHIMeHTe apMMPOBaHMA IUTMIBL (U =
_ A 1005

= 0,004 = 0,4 % n TemMneparype

apMatypul f; = 400 °C, cormacHo yxasamuam n. 4.3,
mmra Gyner paGorats ¢ TpenwHaMu B GeToHe pacTsHy-
TOH 30HLI, BBI3BAHHBIMH Pa3HOCTBIO KO3PIHIMEHTOB
TeMIEpaTypHOTO pacHmMpeHHss apmaryppl M OeToHa.
B cooTBeTcTBUMM ¢ 3THM NpH OHPEMENCHUH Qg KO-
¢dumment ¥, = 0,8. CornacHo pmawHeiM Tabn. 36 mpu

M
b; = 0,51 u= 04 %. Ilpn mmresmHOM BO3eACTBHI

Temmeparypsl £; = 400 °C cooTBeTcTBEHHO 1O Ta61. 20
n35ameeMmay, = 4,9 - 107 nag = 14 - 1075,
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ITo popmyne (74)
Ogem = 49107 +(14 - 107% — 4,75 - 107)0,8 =
=12,15- 1078,
KpusuzHy OT BO3AeHCTBHA TeMOepaTyphl ONpenes-
eM 1o dopmyne (37) npu Ko3bdrmICHTe HANCKHOCTH

no temneparype 7; = 1. ITpu £5 = 90 °C no 1a6m. 20
ay, = 2,3+ 1078

( 1) 12,1510 1400 —2,3-107 - 90 _
T/t 25

= 185-10°¢ —1-.
cM

TIporu6 muMTEI B HEHTPE HPOJIET2 OT HEPABHOMEPHO-
ro Harpesa ofpegensieM no dopmyne (297):

2
fi= 29;) 185-107% = 1,9 cM= 19 Mm.

OnpepenseM nporu6 IIMTHI B LEHTpPE NpoJieTa OT
co6GCTBEHHOrO Beca.

Ilpn kmacce Getona B25 mo 1abn. 13 Rp gor =
= 18,5 MIla.

ITo popmyne (284) npu M= 7,1 kH-M = 7100 MIla X
Xem®uvp=1

7100
100 - 25%. 18,5

Tpu tp, = 162 °C no 1a6n. 16 B = 0,94. Hpu xnac-
ce GeroHa B25 mo 1a6n. 17 Ep = 0,21 - 10° MIla, a no
1a6n. 37 Eg = 0,2 - 10° MIIa.

ITo dopmyne (189):

o= 02-10°-0.83
0,21-10°%-094

6= = 0,0061.

=84.

OTHOCHTENIBHY 0 BEJIMUMHY CXAaTo# 30HbI BeToHa on-
peaensem no popmyie (283):
.1
1+5-0,0061
10-.0,004 -84

= 0,24.

1,8+

Beymunna z onpenensierca no popmyne (288):
z2=25(1-0,5-0,24) =22 cm.

Mo dopmyne (290) BbramcAseM 3HAYEHHE Py

0 = 1,6-0,3-39418 _
m 7100
Tak xak ¥, = 2,67 > 1, TO 3a pacueTHyI0 BEJHUHHY

[IpUHHMaeM ¥p, = 1.
Koa¢dument ¥, onpenensem mo dpopmyne (289):

2,67.

V,=125-0,8-1=045.

ITo ¢popmyne (282) ompenensieM KpHBH3HY OT OG-
CTBEHHOTO Beca IDMTEI NIpH Yy = 0,9.

Mpu 1, =162 °C mo Tabx. 19 v= 0,12, a mpx
t; =400 "C no Ta6i. 38 v, =0,3.
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1 _ 7100 045
r 25-22 \ 0,2-10°-0,83.10,05-0,3
+ 0.9 =
0,24 - 100 - 250,21 - 10%. 0,94 - 0,12
= .10~ L
=20,6-107° .

Ilo dopmyne (305) ompenensieM mporu6 or cober-
BEHHOTO BECa IJMATHL:

= . "5_5. 2 — = 1.8
fg 20,6 -10 28 290 0,18cm= 1,8 Mm.

OnpepenseM monHbIi Nporut
[=ft+fz=19+18=208mMm.

IIporn6 mmmf=2—§g’Tsl=%l—3mﬂeaualm-

TENBHO OTNHYAETCA OT Aomyckaemoro f =
racso 1. 1.29. 150

Pacuer wupunvt packpuitua 1peuun. lluprny pac-
KPBITHA TPCHIMH, HOPMAIbHBIX K NPORONBHOR OCH IIH-
ThH1, onpeAendaeM no dopmyne (267), B KoTopoit: ¥ =
15 8=1;, n=1; p=0004; B, = 0,83; d =
16 MM, gy = 12,15 - 1075; ap, = 4,9 - 1075,
Hanpspkerre B apMaType 0 onpenessieM no ¢popmy-
ne (272):

Il co-

710

o= m = 3,21 kH/cm® = 32,1 MIIa.

gre =20 (3.5 — 100 -0,004) V16 X

1,5-32,1 06 a0 10-6 ]=
X(63 105 053 t(1215-10° - 4910 )400

=20-3,1-2,52(273 +2900)10~¢ = 0,5 Mm.

HRpHAa pacKpHITHSA TPEIHH B XKejle306eTOHHOH ILH-
1€ 8cr¢ = 0,5 MM He HPEBHILLAET NOMYCKAEMYIO BEJHH-
Hy acre = 0,5 MM cornacio no3. 5 12611, 3 npu AymMTeINH-
HOM Harpese apMatyphi Ha 400 °C.

Tpamep 33. Pacuer HpoYHOCTH ¥ NMPHHLI PaCKPHF
THA TpemHH ChepHIECKOro Kynojia H ONOPHOro KOJb-
03 H3 XapoCTOHKOro XXeJie300eToHa NpH OIMHOCTOPOH-
HeM KPaTKoBpeMeHHOM Harpese.

Jano: cdeprueckmii Kymnosn mMposneToM 5 M nepexper-
Baer paGouee MPOCTPaHCTBO TEIUIOBOTO arperara Cc TeM-
neparypoii 700 °C. Temmeparypa okpyXajomero Bo3-
Ayxa B 3MMEEE nepuon pasHa 15°C, a B yermmii —
25 °C. Tlomnem remnepatypsi fo 700 °C npoussogurcs
mo 10 °Cfa.

TeoMerpaueckHe mapamMeTpbl KymoNna COTNACHO
9epr. 49:

h = 240 mm; r; = 5000 mM; 7 = 5120 mm; 7 =
= 5240 mm, rp, = 2500 mm; r; = 2560 mm; 1y =
= 2900 mm; 7, = 2950 mm; 1, — r; = 390 mMm;
re —ry =340 Mm; By = b =310 MM u a = 30 °.

Crpema mombema CpefIMHHOH MOBEPXHOCTH KYIONa

f=r(1—cosa) = 5120(1 — cos 30°) =

= 5120 (1 — 0,866) = 690 Mm.



Pacuernpiii nponer Kynoma ! = 2r, = 2-2560 =
= 5120 mm.

st M3roToBJIeHHA KYNOJIA NPHHHMAeM XXKapoCTOi-
KHit GeroH coctaBa N° 11 no 1aGn. 11 xnacca B20 Ha
MOPTNaHAUEMEHTe C LUAMOTHbIM 3anonuureneMm. lna
OQHOCTOPOHHETO APMHPOBaHMA KYHOJa CO CTOPOHBI
MeHee Harperoii MOBEPXHOCTH B KOJNBLIEBOM H pajM-
anbHOM HANpPAaBIICHHAX W OMOPHOI® KONbIA HCHONb3Y-
€TCAl apMarTypa IMaMeTPOM COOTBETCTBEHHO 14 u 16 MM
nepHoauueckoro npodunsa knacca A-IIl.

C Hapy>HO#H CTOPOHbI ONIOPHOro KOJblia MpeAycMar-
pMBaeTCA TEIUIOBAaA M3ONALMA B BHAE acBecTomemeHr-
HOW WITYKaTypKH TomumHo# 20 MM INA yMEHbIUCHUS
fiepenafia TeMAEPATypEl MO BBICOTe CeYeHHA KOJbIA H,
CNIefOBaTeIbHO, AJIA YMEHbLIEHUsT YCHIMiA OT BO3MEHCT-
BMS TeMNIepaTyphbi.

Harpyska na 1 cM® Kkynona oT ero coGCTBeHHOTO
Beca MpH TUIOTHOCTH xKese306eTOHa B CYXOM COCTOSHUH
Py = 19,5 xH/M? n xo3dpdHIMenTe HANEKHOCTH IO Ha-
rpy3ke Yr= 1,1 paBHa

g="YPgh=11-195.024 =52 xH/m* =
= 0,52 H/cm?.

TemloTexnAvecKril pacyer Kynona

opH 'rewmepa'ryge Gonee marperoit
noBepxaoctd 500 ~C B 3aMHmHI neprOA,

TIpx temmeparype 500 °C B cTaTHueCKH Heompeem-
MBIX KOHCTPYKIMAX H3 XapocToiikoro 6eToHa Ha nopT-
JaHfueMeHTe CoTnacko M. 1.23 Bo3HuKaloT HaubonbIme
YCHITHA OT BO3MEHCTBHA TeMIIepaTypbl.

ITpuauMaemM remMmeparypy uapy)laion MeHee Harpe-
Toil IOBEPXHOCTH Kymona Ip, = 120 °C. Cpennsn TeM-

neparypa GeroHa fp,; = &2—120— = 310 °C. Mpn
thm = 310 °C no Ta6n. 9 ko3 pumMeHT TEIIONPOBOL-
Hoctu Gerona \; = 0,84. IIpu 5, = 120 °C no 1a6n. 8
a, = 15 Br/ (M>-°C). IIpu BbicoTE Cevennsa Kynona h =
=24 cm:

0,24
84

1 1
R, = = 0,28; =735 O

[=

Ro = 0,28 +0,07 = 0,35 M*-°C/Br.

ITo popmyne (61)
500 —
0= 00— 15

= 2.
0.35 1385 Br/Mm*;

the =1ty — QR; = 500 — 1385.0,28 = 110 °C.

Tlonyuennan temmeparypa tp. = 110 °C, aT0 HesHa-
THTENLHO OTIMYACTCA OT paHee NPHHWMaBLIeACS AnA
pacuera 120 °C. ITo3ToMy mambHeiilllee YTOUHEHUE TeM-
neparypsl He Tpebyercs.

TemmiepaTypa apMaTyphl IpK 3aumMTHOM ciloe Gerto-
Ha, paBHOoM 30 MM, M pacCTOAHMM OT NEHTPa TSDKECTH
apMaTypbl OO0 HAapyXHOH MOBepxHocTH GeroHa dg =
= 44 MM paBHa

-11o+ (500—110)-190 C.

TemnoTexumuecKknii pacieT ONOPHOrO KONLNA

NpH Temilepatype HIDKAEH HOBEPXHOCTH KyNona
500 °C B 3amEmi IepHOK

Cpemuss remneparypa GeToHa B Kymone

500+ 110
thm =5 —

=305 °C.

IlpuauMaeM TemmepaTypy BHyTpeHHeil, Gonee Harpe-
TOH TOBEPXHOCTH ONOPHOTO KOJNbOA, PaBHOH CpenHen
Temneparype GeToHa B Kymnone, he. £p = fp,; = 305 °C,
TeMOepaTypy MeHee Harperod NOBEPXHOCTH 6eroHa
ty, =90°C u Temnepatypy Hapymlon MOBEPXHOCTH
TeInIoBo# 3oNsALMK f,, = 50 °C.

Cpemnnaa Temmepatypa GeroHa B CEYEHHH OIOPHOro
KOJIbIA

305 +90
tbmy = — 5 -

=197°C.

Mlpu tpm, = 197 °C no 1361. 9 Ko3dPuIMEHT Ten-
JIONpOBOAHOCTH )Kapocromcoro Gerona cocrasa N° 11
A1 = 0,87. Mpu te; = 50 °C no 1a6y1. 8 &, = 12 B/
| (M? °C) Ko3db¢HImpeHT TemmonposoaHocTH acbecto-
HEeMEeHTHO# INTyKaTypkHu A, = 0,21.

IIpx BBICOTE CEYEHHS OMOPHOTO KOJIbIA B paavaiib-
HOM HanpasjieHMM h = r, —ry = 39 cMm:

039 _

R, = 0,87

= 0,45;
0,02

R, = 021

—000s; L =-L_o08s;
73

12

Ry = 0,45 + 0,095 + 0,085 = 0,63.

305 - 15

- 2
063 460 Br/m*.

Q=

tpy = 305 —460-0,45=99 °C;
t,, =305 —460(0,45 + 0,095) =55 °C.

MonyueHusie Temnepatypsl 99 u 55 ° C He3nawTeNb-
HO OT/IHUAIOTCA OT paHee NPHHHMABUIMXCA TEMIIEPaTyp.

TeMmmepaTypa KOJNBHEBO# apMaTypsl B ONOPHOM
KoJbIe npu dg = 50 MM

;=99 + 2 (305 - 99) = 125 °C.

Pacier npounocTs Kynosna
H ONOPHOTO KONKNA HpH BO3ACHCTBHA
cobcTBenHOro Beca M HARGONMLINAX yCHIMEL
OT KPaTKoBpeMeHHOTo Harpesa o 500 °C

KornpneByio H pagnanbHyio apMaTypy B KYTIOJE pac-
TOJIaraéM CO CTOPOHB! BepXHeil MeHee Harperod Mo-
BEPXHOCTH C 11aroM s = 190 mm.

CornacHo yxasammsaMm n. 6.11 npu pacuere nmpouHoc-
TH KYTIONI2 OT BO3/ICHCIBHA TEMNEPaTyphI ONPEAeIIAoT-
€ pacHop Sy, ycuyiHe cXatua 7T,; u usrubaroumii Mo-
MeHT M; B KONBIEBOM HanpasieHud. Koadouomenr
apMHPOBaHHA KyTOJla KONBIEBOH apMaTypoil NpH [Ha-
MeTpe cTepxHf 14 MM ¢ mromagsio cedeHus A, =
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= 1,54 cM?, zaumTHBIM croeM 30 MM, a; = 37 MM B
ho = h —ag= 24— 3,7 = 20,3 cm paBeH

A, 1,54
H= e 19-203 §
a ko3 dument
A, 1,54
M= " 1924 34

KonnuecTBo apMaTyphl I PaCUeTHOIO CEYCHHA KY-
Tona UM pHHo# b = 1 cM paBHO

OnpenensieM H3rubGarolmii MOMEHT M, B CeNeHHH Ky-
moJyia HpHHOA b = 1 CM B KONbIEBOM HaNpaBJicHHM,
BHI3BaHHbIH NEpenajioM TeMIEPATyphl N0 BBICOTE cede-
HHA.

Cravana onpefenseM cpemHIon TeMeparypy Gerona
cxiaroii 30Hb 25, = 435 °C Ha paccrosmmn 0,2k =
= 0,2-20,3 = 4 cM or Gonee Harperoi MOBEPXHOCTH
KYIIOJia CorJlacHo mpumed. 7 k 1ab. 16.

JInna GeroHa cocrasa N° 11 u xsacca B20 no 1abn. 13
Rbt ser — 14 Mna Rb ser = 15 Mua no 1abn. 17
Ep = 0,195 - 10° MIla u no 12671. 14 Rp = 11,5 MITa.

Hpu tp = tg= 190 °C no 1abn. 16 nna Gerona cocra-
Ba N° 11 %, = 0,67, fp = 0,91, a npu 15, = 435°C
Bp = 0,58, Tpy = 093 m no 1a6n. 19 » = 0,3. Ilo
12671, 20 @, = 7,6 - 1076 °C~!. [dna apmarypsi Kmmac-
ca A-lll o 1a6n. 37 E5 = 0, 2 106 MIla, a no 126, 29
Ry = 365 MIla, no 1abn. 35 75 = 1, a5y = 129 X
X 1076 °C~! u g, =091.

Buicory cxcatou 30HBI 6eToHa BHIYUCIIAEM U3 YPaBHE-
Hua (106) mpuA; =0,b=1cMH Yy = 1:

_ YaRsA; _ 365- 008 _ 27 om
Tyt Rp b 093.11,5

B nepeoM npHGmDKEHHH NpUHUMaeM M, pamn;m
npaBoii uacTH Hepamenctsa (105) mpu A¢ = O u b’
= lcm:

My=M=093-11,5-2,7(203-05-2,7) =
= 528 MIla-cM® = 52 800 H-cm.
Hns onpepeneHus XKeCTKOCTH CEeYeHHs KYTIONia C Tpe-
UMAOH B M KpPHBH3HBI OT BO3MEHCTBHA TEMIIEPATyPhi

(—L) BhIYHCIIAEM:
T i

no dopmye (189)

0,2 -10%-0,91

=l 27 = 10,2;
0,195 - 10°. 091 !

o dopmyne (259), cornacio n. 4.6, npu § =
3

a 7
= o = e = Y= _28=]—2-0,15=0,7
=g CoIsv=1
ub=1lcm.
Wpi= (0,292+0,75 20,0034 -0,7 - 10,2)24* =
= 193 cm?;
1o popmyne (290)
1,4 -0,67 - 194
= 2 =034
m 528 0.34;

162

no ¢dopmyne (289) mpu ¥ = 1,1 v Hynesom 3Haue-
HMH IIOCJIE/THErO WieHa

Ve=125-1,1-034=1,25—037 = 0,88;
o dopmyne (284) mpub = 1cm
_ 528
20,3%-15.093
1o dopmyne (189)'mpu 15, = 435 °Cu tg =
_ 0,2-10%-091

= 0,09.

190°C

=0.195.105.058 _ 1oL
no ¢opmyne (283)
— ] — -
&= 1+5-009 =0.25;
1,84 —— 22
10- 0,004 - 16,1

no popmyne (288)
z=203(1-0,5-0,25) = 17,5 cm;

no dopmyne (299) mpuvs=1; b= lcmu ¥p =09
20,3-17,5
0,88 + 09
0,2:10°.0,91-0,08  0,25-20,3-0,195-10°-0,58-0.3

_ 355.10% _ o 4 _
= —gorsz = 32310° Macw® =

Jbia onpeneneHus Ogey, Ko3bdHperT ¥, NpHHHMa-
M,
€M B NepBOM NPHOIIDKeHHH 1O Tabxn. 36 np o 1n

323-10° H-c™m.

i = 0,4 pasHbiM 0,95;
no ¢popmyne (74)
gt = 16-107¢ +(129-107% - 7,6 - 1076)095 =
=12,6-107¢ °C™};

no ¢opmyne (36) npu ey, =5,5-107° °C™ u xo-
3dbduupenTe HaeKHOCTH O TeMIEPATYpe 7y, = 1,1

(.i) _(5,5-10°-500-12,6-10°-190) 1,1 _
rl, 20,3 -
=195-10¢-L;

nio $opmyne (50)
M,;=19,5-10"¢ -323 - 10° = 6300 H-cm.

TonyueHHBIH MOMEHT 3HAUMTEIBHO OTIMYAEICH OT
MomeHTa 52 800 H-cM, mpHREMAaBLIErocs AiA NepBoOro
npubmoxenns. g BToporo npu6mokeHHA npUuHUMaeM

cpelHee 3HaveHMe M, = ﬁ@—?—zﬁ =29550H-cm.

Onyckas OpPOMEXYTOUHbIE PpacueTbl, AJIA TPETHETO

npubmoxesns  mpunuMaeM M, =20000 H-cm=
= 200 MITa-cm® . B atoM ciryuae:
no bopmyne (290)
1,4-0,67-193 _
wm = 200 - 0,9,

no ¢popmyne (289)
¥,=125-1,1-09=0,26;



mo dpopmyne (284)
s=—220 _____o035
20,3%-15-0,93
no Gopmye (283)
g= L =0,33;
18+ 1+0,5-0,035
10-0,004-16,1
o gopmyne (288)
z2=203(1-0,5-0,33) =17 cm™;

o ¢popmymne (299)
_203-17
B 0,26
0,2-10°.0,91-0,08
6
- 203 - 17 _345-10° _
+ 09 17,8+40
0,33-20,3-0,195-10°-0,58-0,3
=6 - 10° MITa-cm* = 600 - 10° H-cm?.
M
Mpw —b =20000-=038 u w=04% mo
Tabm. 36 ¢, = 0,68.
Tio dopmyre (74)
Ogrm = T1,6-107¢ + (12,9-107° —7,6-107°) 0,68 =
=112-10"%;
_1_) _ (55-100%-500-11,2-10"-190)1,1 _
r/, 20,3
-6 1
=337-10° .

M,=337-10"% .600 - 10° = 20200 H-cm.

TomyuenHbI MOMEHT HE3HAYHTENILHO OTIHYAETCA OT
NPMHEMABIIEroCA paHee OJIA pacyeTa B TPeTbeM IpHG-
TIVXKEHHH.

Tlepexomam k ompepenenHio pacnopa H,; or Bo3fei-
CTBHSA TEMAEPATyphI.

KornsneByio apMarypy ONOpHOro KOJbIA IPHHHMa-
€M B KOJIHYECTBE IATH CTPeXHeH muameTrpoM 16 mm.
Tlrowans ceyenns apmarypeid, =5 -2,01 = 10,05 cm”.
Ilpx pacCTOSHMM OT LEHTpa T/DKECTH apMaTyphl [0 Ha-
PYXHOli NOBEDXHOCTH ONOPHOTO KOMNbHA &g = 50 MM,
BbIcOTa cevennst fo = (r, —ry) —ag=39 — 5 34 cm
ub=h; =31 cm.

Koa¢¢dpumment apmupoBanms paseH:

=3 _ Y7 _
H= s = 3135 = 00095 =095%;
_ Ag 1005
M=t =5 55 =00083=083%.

Ipyn BhicOTE CedyeHMs ONOPHOTO KOJNbLA B pafdaib-
HOM Hanpaenemun ho =34 cM>0,lr;=0,1-290=
= 20 cM, cornacHo m. 6.11, HeoGxomUMO OmpenensaTh
Hu3ruGarolmii MoMeHT M;; B ONIOPHOM KOJIBHE.

M,
TIpuaMMaeM [ DEPBOTO NMpHOMMXXeHHs —— M =0,7
nyY,=0,7.

f{"=o,7 u 4=095% no 1abn. 36 ¢, =1
Ha.\'tm a.ﬂ‘

Hpu t, = 125 °C no 126n. 35 ag, = 12,25-10°° °C™?,
af,= 098

IIpu knacce GeroHa B20 mia cocraBa N°11 mo
1a6n. 17 E;, =0,195 - 10° MIla, a npu TeMmeparype

Gerona 305 °C mo Ta6n. 16 Bb—075 a mo TaGn. 18
7=0,7; no 1an.20 &, =7 -107¢ °C1.

Mo dopmyne (316) onpenermem 3HAYCHHE § npu
JKECTKOCTH MIIa-cm*

oNa =6.10°
=600-10° Hc:;’y"
s= 4] /0,195-10°-0,75-0,7-24 _
4-6-10°-512%
4
=1/0,038 - 10" = 0,014.

Pacnop ot Bo3pelicTBuA TeMnepaTypsl Ha 1 ¢cM nepu-
MeTpa ONOPHOro KOJNbLA ompefenseM no ¢opmysne
(314) mpuy, =1,1:
(7-107°-305-250—12-25-107°-125-290) 1,1 _

0,25 . 290% - 0,7
4-6-10°-0,014>  0,2-10°-098 - 10,05

H =

_ (534 000—444 000) 1,1
3800 + 30000
Ycwme cxatua GeToHa B KOJBIEBOM HANpaBJICHUH
OT BO3MEHCTBHA TEMIEPAaTyphl B ONOPDHOM CEUCHHM
I-I (cM. uepT. 49) nmpuHoii 1 cM onpepensiem oo ¢op-
myne (318):
2,93-0,195-10° -0,75-0,7-24-0,25

4-6-10°-0,014° - 250

=295MMa-cm* =295H.

th"‘

= 11 MIla - cmM® = 1100 H.

KosnsueBoe ycwme cXaTdd B OHOpDHOM CEHYECHHH
I-I nmpunoi 1 cM 0T coGCTBEHHOTO Beca KyIIOJIa BBI-
uyucrisgeM Mo tbopmyne (322) npu cosa= co0s30° =
= 0,866 u cos?30° = 0,75

0,52 - 512 (0,75+0,866 — 1)
1 + 0,866

Tyr= =88H.,

PacuerHast CXHMMalOINas# CHJIA OT BO3[CHACTBUSA TeM-
NepaTypbl M COGCTBEHHOro BeCa B ONOPDHOM CEUECHHH
I-I xynona

T, =T, +T,;=1100+83 =1188 H.

IIpoBepka NpOYHOCTH ONOPHOrO CEeYeHHA KyMOona
I-I nipu BHENEHTPEHHOM CHKATHH.

ITpu Temmneparype Gonee narpeton TpaHM CeueHHs
I-1, paBHoii B nanHoM ciryuae 500 °C, pas6usaem ceue-
HHMe, COrJIacHO yka3zaHuaMm II. 1.28, Ha nBe mwIomagH
¢ JIMHMei pasnena, npoxon,umeu 1o GeToHy C Temie-
parypoit 400 °C. Hna nepBoit mIomany BBICOTOM
hy = 18 cm npu cpenneii Temneparype GeToHa Iy, =
=255°C B, = 0,83 u ¥ =0,725. ins BTOpOIi wIOMmAAM
BBLICOTO h2 6 cM mpu cpenmeil Temneparype GeroHa
tbmz 450 C Bb —056 u V—057

IIpn umpuse ceuemm b=1cm A, =bh; =18 cm,
aA, =bh, =6 cm?
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Jina GeroHa cocraa N° 11, cormacHo ykasaHMAM
n. 1.28, g;, = 0,85. Iltowanyn GetoHa, npHBeAeHAbE K
HeHarperoMy GeTony, no dopmyne (2) :

_18-0,83-0,725

Ared1 = 085 = 10,83 cm?;
6-0,56 -0,57
Apeq, = —OL,SS'S—= 2,25 cM?.

IInowane ceuenMs I—I, npuBegeHHan K HEHATPETOMY

Gerony, no popmyse (6)
A,eq=1083+225= 13,08 cm’.

IIpn paccToAHMAX HEHTPOB TAXKECTH IUIOMAMEH N0
HaMMeHee HarpeToif TpaHH CeYeHHA Y, = 9 cMuy, =
= 21 cm, npeneGperas pacTAHyTO#i apMaTypoii, o $pop-
myre (7) onpenensnem CTaTHIECKHIA MOMEHT

Syeq = 10,83-9+225-21 =975 +47 = 1445 cm®.

PaccrosHMe OT HEHTPa TAXKECTH APHBECHHOTO ceve-

HMA [0 HaMMeHee HarpeToi rpaiu no gopmyne (5)

1445
= —zae=—=11cMm.
Y= 13,08
IKCLEHTPHCHTET CXkHMMamIneii cunbl T, B ONOPHOM
ceveHMH [—/ OTHOCHTENIBHO LEHTPA TAKECTH IPHBE/CH-
HOT'O CeYeHHusl

M _ 20200

T, 1188
IKCUECHTPHCHTET cwibl 1> B onmopHom cederwm [—/

OTHOCHTEJIBHO UIEHTPa TSDKECTH PACTAHYTOH KOJIbLEBOH

apmatypsi Kymona no dopmyne (135) mpun= 1u
e, =y—a;=11-44=66cm:

e=17+6,6=23,6cmM.

=17 cMm.

€o =

BricoTy ckaroit 30HBI GeTOHa omnpenensaeM K3 ¢op-

mynst (137) npu T, = 11,88 MIa-cM?, R, =
= 365 MIla,b =1 cmu Ay = 0:

_ 11,88+1-365-0,08 _

YT 093115 =38cm.

Ho dopmyne (100) npu a = 0,85 ansa cocrasa Gero-
HaN° 11

£§=0,85-0,008-093-11,5=0,85-0,09 = 0,76.

Ilo ¢popmyne (99) npu o5 = Y Ry = 1 - 365 =
= 365 MIla, cornacHo nn. 3.13 u §;, = 0,91

0,76
= < - =0,59.
& L+ 365 ,_ 076 ’
400 - 091 1,1
x 38 _ _
B pmanHOM ciydae mpH e -20—’3- = 0,18 < &g

= 0,59 npowocTs ceuenuss I-I B KymoJie OpH BHEREHT-
PEHHOM CXaTHHM [OJDKHAa YNOBJIETBOPATh YCJIOBHIO
(136) npuds =0ub=1lcm, 1. €.

T,e=1188.236= 28000 HcmM<0,93-11,5-38X
X (20,3 — 0,5 - 3,8) = 750 MITa-cM® = 75 000 H-cm.
CnenoBaTtessHo, YCHOBHE IPOUYHOCTH ONOPHOro Ceve-

Hus Kynona /—/ npu BHELEHTPEHHOM CXKaTHH y[OBIIe-
TBOPAETCA ¢ OONBIHM 3aMaCoM.
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Pacuer npoYHOCTH ONOPHOTO KONLIA

Ycwme pacrskeHHs B apMaType ONOPHOrQ KOJbIa
OT Pacnopa, BHI3BAHHOTO BO3[ACHCIBHEM TEMIEPaTypbl,
BemcIAeM o dopmyne (317)

N;= 295 - 290 = 85 600 H.
Pacriop B OnoOpHOM KoOmblie OT COGCTBEHHOro Beca
Kynosa onpenensem no ¢popmyie (320) :
0,52 -512- 0,866
1+0,866
Ycunmme pacrakeHus B apMaTypé ONOPHOTO KOJbla

or cobGcTBEHHOrO Beca Kymona onpefensieM 1o popmy-
ne (321):

Hp= = 123,6H.

Ny=123,6 - 256 = 31 600 H.

Pacuersioe ycwime pacTSDKEHHS B ONOPHOM KOnblle
OT BO3/ICHCTBHMA TeMIlepaTyphl H COOCTBEHHOTO Beca
Kynona

N=N,;+Ng=85600+31600=117 200 H.

B nmamHOM ciyuae MpH BEICOTE CEYeHHS ONOPHOro
xomma hg = rg — ry = 340 MM > 0,17 = 290 MM, co-
TJaCHO yKa3auuaM 1. 6.11, o popmyne (50) ompene-
JIeM TaKoKe N3rubaonmi MOMEHT M,y oT HepaBHOMep-
HOro Harpepa Mo BBICOTE CeUeHHA OMOPHOro KOJNblia B
PalHaHOM HaNpaBIICHUH:

npu ty =125 "C7, = 1,8, = 0,99,

a5 =12,25-10° °C 71, = 0,76 m vs = 1;

npu ¢, = 305 °C no 1abn. 20 ap, = 7 - 1076 °C-1;

npu tp = £, = 125°C, Bp = 0,98 n ap; = 8,25 X
X 1076 °C-1.

Ilpn cpenmuein TeMneparype GeroHa CXarodl 3OHBI,
TIPHHUM2EMOii, cornacHo npumed. 7 x tabn. 16, Ha pac-
ctosuH 0,2h = 0,2 - 34 = 6,8 cM ot BHyTpeHHe# 1o-
BEPXHOCTH ONOPHOTO KONBIA M PaBHOM Iy, = 264 °C
Yy = 1,04,8;, = 0,8uv = 0,38.

OnpenensieM BBICOTY CXaTOH 30HB) X TNIDH BHe-
HEHTPEHHOM pacTsDKEHHMM OHODHOTO KONbIa M3 ¢op-
mynst (174) :

_ 099-365-10,05— 1172 _
1,04 11,5-31 B

OnpepeniaeM 3HaueHMe NpaBOM YacTH BbIpaXe-
mus (173)

M=Ne=1,04-11,5-31-6,6(34—-0,5-6,6) =

=75 123 MiTa-cm® = 7 512 300 H-cm.

Ilpu pacuere s NEPBOTO NPHGIMOKCHHAA np}ﬁmmaem

My, =0,7M=0,7-7512300= 5 258 600 H-cm =
= 52586 MIla-cm®.

Tlo ¢opmyne (324) npul; = 0,5h—a;=10,5-39 =
=145cMm

6,6 cMm

5 258 600
117 200
o ¢opmyne (189) npu t;= 1, = 125 °C

ly=145+ =14,5+449 = 594 cm.

- 6 -
02-10°-099 _ 0o
0,195 - 10° - 098




Mo dopmyne (259)

Wpr= (0,292 +0,75 -2 - 0,0083 - 10,3) 31 - 39% =
=19 800 cm>.
ITo bopmyne (254) A = 31 -39 = 1209 cm?,
= 19 800 = 14.cm.
1209 +2 - 10,3 - 10,05
ITo dopmyne (251)
M, = 117 200(59,4 + 14) = 8 600 000 H-cm =
= 86 000 MITa-cm>.
Mo dopmyne (290)

1,4-0,76 - 19 800

= =024.
Om 86 000
My, 5258 600
e.=e= = = 44 .
s N 117 200 oM

Mo dopmyne (289) ompenensem ko3 duiment ¥ :

U=125-1,1-024 -
_ 2
B 1-0,24 = 0.76.

449
(35-1.8.0,24) 34

[lo ¢opmyne (189) npu fp, = 264°C n ) =

__02-10°-099

=13.
0,195 -10°% . 0,8
Mo popmyne (284) npu 7, = 1,04
52586 = 0,094.

31-34%.15.1,04
Mo ¢popmyne (283)

1

E: —
184 1*5:0004
10 -0,0095 - 13
L2 =0,35-0,07=0,28.
44,9
11,5 —2>—+
15 34 5

ITo popmyne (288)
2=34(1-0,5-0,28) =29 cm.

ITo dopmyne (300) onpemesnsiemM XeCTKOCTH ONOP-
HOTO KOJNBI2 HO CEYEHHIO C TPELHHOM pH Vg = 1:

594 -34.29

B= e
0,76
2 44,9 +29) +
0,2-10°% -099 - 10,05 ( )
594-34.29
—_ =
. 09-449

0,28 -31-34-0,195 - 10° - 0,8 - 0,38

_ 58972-10° _ " 4 _
= 2841232 = 1140 - 10° MIla-c™

= 114-10° H.c™m®.
M,
M

ITpu
=0,99.
Mo dopmyne (74)
Qgrm = 8,25-107° + (12,25-10° — 8,25-107°)0,99 =
=12,2-10°¢ °C?.

= 0,7 u p= 095% no 1abn. 36 ¢, =

Ho ¢opmyne (36) mpuy, = 1,1
1) _(7-107°-305—122-10"° - 125)1,1
r/, 34
=19,7-107¢ —L_.
cM

Tlo popmyne (50)
M, =19,7-107° - 114 - 10° = 2240 000 H - cm.

Nonyuennoe 3uavenwe M, = 2 240 000 H-cM 3Ha-
YHTSIBHO OTIHYaeTCA OT paHee MPHHUMABINETOCA IJiA
pacuera 5 258 600 H -cm, noatomy npousBoouM Hanb-
Hejilliee yroutenue M, .

Omyckas NpOMEXYTOUHbIE pactieThbl, MNA TPEThEro
npUOIHKeHHA MPUHUMaeM

M, =2700000H-cm= 27 000 MITa -cm>;

2700 000
= ‘+— = + = 37 .
eo =145+ = 145423 =375 om;
2700000 _
=200 2™
M, = 117200 (37,5 + 14) = 6 100 000 H - cm =
= 61 000 MITa - cm>.
_ 14-076-19800
¥m 6too0  °°*
es 23 12 12
n f= o =0,68< 2= =109
P h, 34 Pes 1,1

e
£ = 1,09 cornacho . 4.21;
0

NpHHHMaeM

1~ 0,34 -
(35— 1,8-0,34)1,09
= 1,25— 0,37 — 0,28 = 0,60;

¥ =1,25-1,1-034—

_ 27000 _
8= Fi3a .13 006
1 1
&= 1+5.006 ;53 N
+5.
—_— +5
L8+ 00009513 P73

= 0,35 — 0,12 = 0,23;
z=34(1-05-023) = 30 cm.
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B= 375-34-30 —
0,60
> 23 + 30)+
0,2-10% - 0,99-10,05 ( )
375-34.30 -
+ 0923
0,23-31-34-0,195-10°-0,8-0,38
6
1 LD 1250 - 106 MITa - cm® =
16+ 144
=125 -10° H-cM?.
M,, _ 2700000
= =0,36 =095%
Mpn 3= Js12300 076 # H=09

no 1a6n. 36 ¢, = 0,88;
O = 8,25 -107¢ +(12,25-107¢ — 8,25 -107°) 0,88=
=11,5-10"¢°C"L.

1\ _(7-107°-305-11,5-10"° -125)1,1 _
r/; 34
-6
(2135~ 1435)107° - 1,1 _ 5 ¢ 96 !
34 M

M, =22,6-107°-125- 10° = 28 000 000 H - cm.

Pa3nuia Mexjly noJyYeHHBIM MOMEHTOM M MOMEH-
TOM, NIPHHUMABLIUMCA paHee HJIA TPeTbero mpubmmke-
HHMA, COCTaB/IAET

(28 000 000 — 2 700 000) 100
2700 000

T. €. MeHbllle * 5%, MO3TOMY HaIbHellliee YTOUHEHHE
M, He Tpebyercs.

TIpouHOCTE CeyeHHs OLOPHOTO KONBLA NPH BHEUEHT-
PEHHOM DacTSDKEHMH JIONIXKHA YIOBJICTBOPATh YCIIOBHIO
(173) npux = 6,6 cMu 7, = 1,04.

Ne=M, =2800000H-cM<1,04-115-31X

X6,6(34—-05-6,6) =75120MIa - cm® =
= 7512000 H-cm.

CnepoBarensHo, ycnoBHe HpOTHOCTH OIIOPHOTO KOJb-
U3 NpH BHEIEHTPEHHOM pacTsDKEHMH YIOBIIETBOPACICA
¢ COJIBILHMM 3aIaCOM.

PacueTr mApPHHL! paCKPEITHS TPEIHH B KyTone

= 3,7%,

lllupuHy pacKpBITHA TPEUIMH B KYTOJE 4, Olperne-
nsiem B cedeHun /-1 B LeHTpe MpoJeTa TOJBKO OT Jei-
cTBHA M,; ycwiMsaMH OT cOoGCIBEHHOro Beca Kymona
npeHeGperaeM BCIEICTBHE HX MaJlOit BeJTHYMHBI.

PacuetHpie HaHHBIE, COTJIACHO yKasaHHaM m. 4.10:
8 = 1 Kak mgna uaruGaeMbIX memeﬂros n=1,¢,=1;
d=14 MM; p = 0,004; g, = 096; ag, = 112X
X10"%°C~,ap, = 7,6 - 1076 °C™ 1 uz = 17 om.

HanpsmkeHue pacTAXKeHHSA B apMaType ONpenensaeM
no ¢opmyne (272) mpH pacueTHOM MoMeHTe M, =
=20 200 H -cm:

= & - OH =1 .
o, 0817 1480 H/em 48 MITa

ITo popmyne (267)
166

48
8ere=20(3,5 — 100-0,004) ¥/14 [EW»,

+(11,2-107% - 7,6 -1079) 190] =20-3,1X
X2,42(0,00077 + 0,00068) =20 -3,1 - 2,42 X
X 0,00145 = 0,22 mm.

PacueT IHPHHL! PaCKPLITHA TPEIIHH B ONOPHOM KOJXbIe

Pacuernnie pannbie cornmacHo m. 4.10: § = 1,2 xax
WiA BHEHEHIPEHHO PacTAHYTBHIX VIEMEHTOB; 7 = 1;
¢ = 1; d =16 mM; 1 = 0,0095; B; = 0.99; ag,, =
=11,5-10"°°C™!; ap, = 8,25 .10 °C™*; e, =
=23cmuz =30 cM.

Hanpsoxernwne B apmatype no popmyne (273)

117 200(23 + 30)

= = 2 -
% 10,05 - 30 20 600 H/cm* = 206 MITa.
3
e 1220635 100:00055 Y5 758

+ (11,5 -10°% — 8,25 - 10-6)125] =

=24-255-2,52(0,00104 + 0,00040) = 24 - 2,55 X

X252 :0,00144 = 0,22 mm.

HlMpHHA pacKpHITHA TpEWMH B KYTOJIE H KOJNbIE He
NpeBbINIaeT AOMYCKAaeMOro 3HaUeHHs, COIJIacHo Tabur. 3,
HpH KPaTKOBPEMEeHHOM Harpese JIEMEHTOB KOHCTPYK-
1Ml TpeTheH KATEFOPHHM TPEHIMHOCTOHKOCTH, JKCINTY-
aTHPYIOUIIXCS B 3aKPHITOM NOMEIICHAN MpH TeMIepa-
Type Harpesa apMatypsi Bsme 100 °C.

Tipumep 34. Pacuer npouHocTH 1 nporn6a mUMHAPH-
9eCKOTo CBOAA M3 ApOCTOHKOro GeroHa ¢ MONATIIH-
BHIMH ONOpaMM NpPH ORHOCTOPOHHeM HarpeBe MO
1080 °C.

Jlano: csop mponeroM 6 M mepexphBaer paGouee
npo CTBO TEIUIOBOTO arperara ¢ reuneparypou
1100 “C. Ckopocrs Harpepa cpoma 10 °C/u. Temmepa-
TYP2 OKPYXAIoUIeTO BO3AyXa B 3HMHMIT NTepHoy, paBHA
15 °C, a B merruii 30 °C. T'eOMeTpHUECKHE NTAPaMeETPEI
CBOJA B COOTBETCTBHH C 4epT. 51:

1, = 6000 MM, f, = 800 MM, r;, = 6000 MM, a = 30°;
1 = 6175 mm, f = 830 MM, 7 = 6175 Mm,h = 350MM

B pacuere paccMaTpHBaeTCs YWaCTOK CBOHA IUHpH-
Ho#i b = 1000 mM. Ha cBox cBepxY AeiicTBYeT NOCTOSH-
HasA paBHOMEPHO pacmpeesicHHas 1o TIOBEPXHOCTH CBO-
Ja pacueTHas BHelUHsAs Harpyska 6 kH/m?. Jlns usro-
TOBJICHHA CBOJ2 MPHHAT XKapocCToiikuii GeTOH cocraBa
N° 18 mo Ta6n. 11, xnacca B15 Ha »upoxoMm crekie ¢
TOHKOMOJIOTEIM MAarHe3HTOM H 3alOJIHHTENIEM M3 Hia-
mota. [bI0THOCTE GeTOHA C ecTeCTBEHHOH BIIAXKHOCTBIO
(o ta@n. 11) g, = 2100 kr/m*,2 B CYXOM COCTORRHN
C yueTOM YHalleHHO# Byiark BecoM 150 xr/m®, cormacHo
ykasanusam 0. 2.15, p; = 1950 kr/M°.

MogatnuBocTs KaXao# OMOPE! B FOPH3OHTAIEHOM
HANpaBJeHuH npx uarpese cBofa or pacmopa B 1 H pas-
wadé=0,1-10"*

Tpebyerca npouanecm TeIDIOTeXHHYECKHA pacyeT
CBOJIA M ONPEMEIINTS:

1) mpoYHOCTH CBOOa B MOMEHT IYyCKa TEITOBOro
arperara B 3ummm IEepHON NpH CKOPOCTH NOTbeMa
Temmeparypsi o 10 °C/n;



2) MpOuHOCTh CBOAA HpPH [UTHTENIBHOM BO3JEHCTBHE
paboueii Temmeparypel, COGCTBEHHOrO Beca H BHEHIHe#
HATPY3KH B JIETHHH NEPHOM,;

3) nepeMemeHMe CBOZia B HEHTpe IIPOJIeTa IPH €T0
IUIMTEIPHOR 3K CIUTYaTalvH.

TemiorexaHgecKHi pacver cBona

ITPH TEMIIEPATYPE BOJIEE HAI?ETO”
ITOBEPXHOCTH CBOJJA 400 C
B 3HMHHH NEPHON

Ipu Temnepatype 400 °C B craTHiecKH HeOMpEAEHs-
MBIX KOHCTPYKIMAX H3 >KapOCTOHKOTo GeToHa Ha M-
KOM CTeKJie, COITIacHO YKa3aHmaMm M. 1.23, BO3HMKAT
HauboJIbliMe YCHIHA OT KPaTKOBPeMeHHOro BO3feHcT-
BHA TeMIIEpaTypb! IpH HEPBOM HarpeBe TEIUIOBOTO
arperara.

3amaemcA TeMIieparypoit MeHee HarpeToii MoBepX-
HocTH cBopa I, = 80 °C.

Cpenuss Temneparypa 6eToHa
tom = 400;280= 240°C.

Tipu tp,, = 240°C ko3dpdMuMeHT TemIONPOBON-
HoCTH GeToHa mo Tabn. 9 A = 0,94 Br/(m - °C).

Hpat,, = 80 °C no 1a6n. 8 a, =13 Bt/(m2 -°0);
1 1

a, 13 = 0.08;
5 _ 035 _
R=——="094 =937
Ry =R+—1—=037+008 = 045 M’ - *C/Br.
(3
Tio ¢opmyne (61)
_ 400-15 _ ..
Q_——OAS 856 Br/m*;
tpe = 1 —OR = 400 — 856 - 0,37 = 400 — 317 =
=83°C;
tb,,,=———4°°;83 = 241°C.

ITPH PABOYE#H TEMIIEPATYPE CPEZbI
B HO,HCBO‘SHOBOM IIPOCTPAHCTBE
t;=1100 "C B JIETHHIi IIEPHON

3apaemcs Temmepatypoii ne?xneﬂ MeHee Harpetoit
NOBEPXHOCTH cBOAA Iy, = 180 ~C u Temmeparypoii 6o-
Jiee HArpeToli IOBEPXHOGTH cBofa ¢, = 1080 °C.

_ 1080+ 180

fom = > = 630°C;

npH £y, = 630 °CA=1,03B1r/(m- °C);
? t;=1100"C o; = 140 B1/ (M*-°C) — no Ta6n. 8;

w tpe=180°C  a, = 18,5 Br/(m* -°C);
1 _ 1 _
2= Tao = 007
0,35

1 1
o = 183 0,054.
R, = 0,007 + 0,32 + 0,054 = 0,381 M* - °C/Br.
__1110-30 _ 2
Q —0,381 2810 Br/m*.

Mo dopmyme (55)
t, = 1100 — 2810 - 0,007 = 1080 °C;
tp. = 1100 — 2810(0,007 + 0,32) =180 °C.

Pacuer npousocTM cBOZA
Opu KpaTKOBpeMeHHOM Harpese 10 400 °C

OnpenemleM pacnop, OpOOONbHbIE CHIIBI M H3rH-
Garoline MOMEHTBI OT BO3ACHCTBHSA TeMIIEPaTyphl.
o 1a6n. 20
nput, =400°C @, =65-10"¢°C™1;
» tpe=107°C @, =5-10"¢°C"'.
Mo ¢opmyne (23) npuy =0,5u7v, = 1,1
_ (6,5-107%.400+5 -107° - 83)
e, =
2
=1,65-1073,
Mo ¢popmyne (24) mpuy, = 1,1
( 1) _ (65-107°-400—5-10"° -83)

r/, 35

1,1 =

1,1=

1

= -5
=6,87-10 o

Tlpu cpemneit Temneparype GeToHa B CeYeHMM Iy, =
= 241 °C no 1a6n. 16 f;, = 1,1, a no Ta6n. 18 v = 0,59.

Ilo dopmyne (334) Bormcnsaem yrosn 6 npn ¢ = 20
cornacHo dopmyne (355):
20 _s.1,65-10°3 I/ 83
—={6,87-10"5 += =
1,1-0,59 ( B 83 ) 6175
= 0,001.

To popmyne (333) A =8 = 83 - 0,001 = 0,08 cm.

Io 1a6n. 59 npu 2a = 60° ¢, = 0,00175 u ¢, =
= 543.

MOMEHT MHepLH PacueTHOTO CeYeHHA LIHPUHON b =
= 100 cM u BbIcOTOH A = 35 cMm:

bh?® 100 - 353

0 =

I = = = 357 000 cm*.
12 12 ™
CornacHo ykasanuam n. 1.28 mna Gerona cocraBa
N° 18 Yp1 = 0,7.

MOMeHT HHepIHM NPUBENEHHOrO cekeHus no hopmy-
ne (1)

_ 357000-1,1-0,59

L= 07 = 331 000 cm*.

XecTKOCTh NpPHBENEHHOTO ceueHus no ¢dopmyne
(298) npu E), = 18 000 MIla, ¢;,, = 0,7 u ¢, = 1

B =0,7-18 000 - 331 000 = 4,16 - 10° MTa - cm* =
= 41,6 -10'° H - c™m?.
Koadduument nmo popmyne (331)
543 . 352

=267 o4
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Pacniop or Bo3peiicTBHA TemIleparypnl 0o ¢opmyie
(354):

1,65-1073 -617,5 — 2-0,08

S, = =
. 3
(1+0,14) 000175 - 617,57 . 5 -0,00001
41,6 - 10
1,02 - 9,16 = 41 000 H.

0,0000011 + 0,00002

IIpoponbHas cuna:
B 3amMKe cBofa ( B ceueHuH /—/, cM. 9ept. 51)

Ny = 8, = 41000H = 41 xH;
B onopHoM cevernu [1-II no popmyne (327)
N,, = 41000:0866 = 355000H = 355 xH.
HNaruGaonmit Moment o dopmyne (337)
(6,87-1075.617,5-0,5236 —

6175 - 0,5236 —

__ —0,001)41,6-10'°

6175 -0,5236

InvHa >xecTKOR KOHComNHM /. B OCHOBHOH CHCTEME HO
¢bopmye (336):

- 0,5 -
l.= 61 — —=—) = 30cm.
c 6175 <1 05236 ) o™

HsruGaronmiit MmomeHT B ceuennn /-/ no ¢opmy-
ne (353)
M, = —41000-30 = —1230000H -cm =
= —-12,3xH-mM.
Hsrubaroimii MOMeHT B oONOpHOM cevdeHun II-II
(cm. uept. 51) 1o opmyme (329)
M,, = 41 000(83 —30)—27,2-10° =
= 2,17-10% —272-10° = —25,03-10° H - cm.
UsrnGaroumii MOMeHT M, , AONXKEH YJIOBJICTBOPATH
ycnosuio (330).
B panHOM ciryyYae npH
[M,,] = 25,03-10°H - cm >
> 05-41000-35-0866 = 0,62-10° H-c™m
3T0 YCIOBME He yHoBleTBOpsercia. CiefoBaTebHoO,
comiacHo 1. 6.14, pacuerHoe 3HaueHHWe M,, B 3ToM
ClIyyae clelyer HpHHMMAaTh PpaBHbIM INIPpaBOH YacTH
HepaBeHcTBa (330) TONBKO CO 3HAKOM ,MMHYC, T. €.

M,, = —0,62-10°H-cm = —6,2kH - M.

M, =

= 27,2-10°H-cm.

PACIIOP, ITPOJOJIbHHE CHJIN
H H3rHBAIOIIHE MOMEHTBI
OT COBCTBEHHOI'O BECA CBOJIA
H BHENIHEH# HAT'PY3KH

PacueTHas Harpy3ka OoT COOCTBEHHOro Beca CBOJa
Ha 1 M ¢ ko3pdHIHEHTOM HANEHHOCTH HO HArpy3Ke
=Llnb=1m

g' = vppghb = 1,1-195-035 = 7,51 kH/m
WIIH, NIPHBOASA HATPY3KY K FOPH3OHTANBHOH HpOEKIHUH
cBOJIa, HOJTy49aeM

ga _ 151-05236

= = 7 8
sina 05 787 xcHm
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PacueTHash paBHOMEpHO paclpefeNeHHAA BHELHAA
Harpyska g, = 6 xH/m.

Honmast pacyerHast Harpyska

g§=8 +g = 1787+6 =
= 1387 xH/m = 138,7 H/cm.

Pacnop B cBopie OT Harpysxu omnpegensem Ho ¢op-
Myne (338).Io Ta6n. 59 mpu 2a = 60° p; = 097.

Pamyc KpHBM3HBI MNpHHHUMaeM IO CpefHedl OCH
DeiCTBHTEIBHOTO CEYEHMA CBOJA:
0,97-138,7-617,5 _

1+0,14
= 72700H = 72,7 xH.
IIpononbHas cuna:
B cevemuy [-J
le = Hf = 72,7KH,
B oOpHOM ceueHun JI/—II mo dpopmyne (340)
Nyp = 72,7-0866+0,5-13,87-6,175-05 =
= 84,4 xH.

HaruGatoumit MomeHT Ho ¢opmyne (342) npu

vs = 0,0906:

_ 0,25.0,0906 - 13,87 -6,1752 _
M; = =
0,5236
= 2288 kH-M.
UsrnGaroumii MOMeHT B ceuenuu /—/ mo ¢opmy-
ne (339)
My = 2288—-72,7-03 = 1,07xH - ™.
Hsrubaioupiii MOMEHT B ONMOpHOM cewenmm [I-II
no gopmye (341)

M,r= 2288+72,7(083 -0,3)—
—05-1387-6,175% - 0,25 =
=2288+385-6611= —473kH M.

PacuerHbie mpoporyBHbIE CHWIbI H H3THOaloLHEe MO-
MEHTBI OT COBMECTHOTO [eHCTBHA TemuepaTypbl,

©06CTBEHHOTO BECa M HArPY3KH:
B cevenmm -/ (B 3amKe)

N = Nl[ + N1f= 41+72,7= 113,7KH;

M=M,+Mp= -123+1,07 =
= —1123kH-M;
B onopHoM cevennn [T—II
N = 355+844 = 1199 xH;
M=-62-473=-1093 kH-m.

Pacyer mpouHoctH ceweHna I-{ B 3amke (cMm.
ueprt. 51).

TpouocTs CeueHMsl MpOBepAeM Ha BHENEHTPEHHOE
coxkatie cwtoii N = 113,7 xH no dopmyine (75).

IKCIEHTPHCHTET HNPOAONBHOK CHIbI OTHOCHTENBHO
LEHTPA TSDKECTH CeYeHHs

M _ -1123000 _
N 113 700
3Hak ,MMHYC” O3HayaeT, YTO HpOJOJIBHAsA CHIA
HpPWIOKEeHa HH)XKE IEHTPa TAXKECTH CeYeHHMs CO CTOPOHBI
Gonee Harperoil rpanu. IIpn kparkoBpemeHHOM [eiicT-
BHH Harpy3Ku 1o ¢popmyie (95) xosbdumment p; = 1.

Hf=




PacverHy0 WMHY cBOpa onpeelsaeM Kak mia Gec-
LUApHUPHO#A apKH Mo Ta6n. 33 massi CHuII 2.03.01-84.

0,365 -2 - 3,14 - 6175

ly = 0,365L = 3 = 236 cMm.
€o 10
0 = — = — = 0,29.
h 35 2

[Ipn Temneparype GeToHa B LEHTpe TAXKECTH CeYeHHUA

241 °C mo tabin. 16 vy, = 1. Jina GeroHa kmacca B1S
no Ta6n. 14 R, = 8,5 Mlla.
Tlo popmyne (96)
236

Smin = 05001 =2 ~001-85 =
min ’5 35 ’5

= 0,5 -0,07 -0,08 = 0,35.
Tak xak a = 0,29 < § = 0,35, 10 cODIacHO yKa3a-
HiaM 1. 3.7 apusumaem & = §,,;, = 0,35, 9y = 1.
No gopmyne (94)
N, = 6,4 - 18 000 - 331 000 X
2362

x(_&_ w) -
0,1+0,35
6.4 - 18 000 - 331 000 - 0,34 -

236°
= 232-10*MIla-cm = 23,2-10° H.

[lo ¢popmyne (93)

n= = 1.
[ 113700
232 -10°
To gopmyne (76)
Ay =100-35 (1 —%0) = 1500 cM?.

TIpoBepsieM yciOBHe IPOYHOCTH ceueHus -/ cBopa
B 3amke no ¢opmyne (75) c yuerom 7z, = 09
CoryacHo Ta@n. 15
N = 113,7xkH< 09 -8,45 - 1500 =
= 11400 MIla -cM* = 1140 xH.

Takum o6pasoM, ycnoBHe MDpPOYHOCTH CeYEHUSH
CBOJIA B 3aMKe Yy[IOBJIETBOPAETCA ¢ GOJIBILMM 3aN3COM.

IlpoponsHas cwia B omopHom ceueHuu II-II ot
COBMECTHOIO [IeHCTBHA COOCTBEHHOro Beca CBOAa,
Harpy3kH H TeMIlepaTyphl DO CBOeii BellHUMHe He3HauHU-
TeJIBHO MPeBbIIIaeT NPOHOJIbHYI0 CHITY B 328MKe H IIpuIo-
JEHA ¢ MEHBUIMM 3KCHEHTPHCHTETOM €, = 9 CM Takke
€O CTOPOHBI GoJiee HArpeTOH rpaHH CeueHHs. YUMThBaA
Gonbloi 3anac MPOYHOCTH, MONYYeHHbIH MIA CeYeHHS
I-I B 3amxe, npowHOCTL omopHoro ceuela I/-II mpu
KpaTKOBPEMEHHOM JICHCTBHM HArpy3kM M Temiepa-
TYpbl € Y4YeTOM COGCTBEHHOrO BecCa CBOM2 MOXHO He
HpOBEPATS.

Pacyer upouHOCTH CBOHA
npH JMTEILHOM HArpese

OnpenensieM pacnop B CBOAE OT AEHCTBHSA TeMnepa-
Typbl.

Mpn 1, =1080°C  ap,=4,6-10°°C™, mnpu
1 =180°C a,=2,8-1076°C ™,
(4,6 -107° -1080+2,8 - 107% - 180) 1,1 _
: -
=355-1073;
(4,6-1075-1080—2,8-107°-180) 1,1 _

(7). - 35

= 142-107°

€, =

1
™

IIpu cpemeii TeMneparype GeToHa B ceyeHMH Iy, =
=630°C B, = 0,80 u » = 0,32 BrrMcIAEM yron 0
no gopmyne (334) :

.10-3
— (14,2-10-s ¢ 323107 > X
080,32 83

X | /83 _ 0,00s3.
6175

A = f6 = 83-0,0053 = 0,44 cm.

Ilpu omnpenesieHHH XeCTKOCTH cBoma 6e3 TpeumH
€ro HEpaBHOMEpHO Harperoe cedeHHe IPHBOAMM K
HeHarpeToMy GeToHy. Jis 310TO0 CeueHHE CBOIA pa3bu-
BaeM Ha [Be IUTOLIAMM C 30HOi pa3fiesia o TeMueparype

(-]
oerona 400 " C.

[lepBas mwiowags mMeer BLICOTY H; = 26,5 cM H
1080+ 400

CPE[IHION TeMIieparypy OeroHa fy,,, = — =

= 740 °C. Bropas miowans HmeeT BLICOTY ki, = 8.5 cm
400+ 180

H cpepHIOI0 TeMnepaTypy GeTona fy,,, = 2— =

= 290°C;
NpH lpypy, = 740°C By =063 u E
Tty = 290°C  Bp=11 np

A, = bhy = 100-26,5 = 2650 cM?;
A, = bh, = 100-8,5 = 850 cm?.

IInowagu GeroHa, MNpHuBeOeHHble K HEHarperomy
OeTOHY :

Aredr = ————2650'(8673 1020 — 620 om?;
850-1,1-056 _ ,
Aoy, = ——>—>—= = 680 c™m?;

0,7
Apeg = Ayeqy + Appgs = 620+ 680 = 1300 cm>.,

Ilpu paccrostHMAX WEHTPOB TAXKECTH IUIOMaNeR 1o
MeHee HarpeTol IpaHu ceueHMA ¥, = 21,75 cMu y; =
= 4,25 cM omnpegenseM CTaTHYECKHI MOMEHT NpHBENEH-
HOTO CeYeHH:

Syeq = 620-21,75 + 680 - 4,25 = 16 390 cm®.

Paccrosmie OT LEeHTpa TAKECTH MPHBEICHHOIO ceve-
HWA IO MeHee HarpeToii rpaly o gopmysne (5):

16390 _
1300

ybl =y -y = 21,75—12,6 = 9,15 cM;

y = 12,6 cMm;
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Yy =¥ —05h; = 12,6 -0,5 -85 =835¢cm;
620 - 26,52

I = — 0 = 36300 cm*;
680 - 8,52

Leaz = ———12'5 = 4100 cm*;

Lpq = 36300 +4100 + 620 -9,15% +

+680 - 8,352 = 139 800 cm*.

Ilpu cpeppe Temueparype GeTOHA B CeveHHM [y, =
= 630 °C no 3KCTpanoJIAIEH AAHHBIX TaGr. 50 Kxo3d-
dumgenr ¢, MOXHO HpHHATH paBHbIM 21,5. Xecr-
KOCTh HPHBEJICHHOTO ceueHnA no ¢popmyne (298)

0,7 - 185 000 - 139 800 _
215
= 0,084 -10° MITa - cm* = 8,4-10° H - cm?.

B =

543 - 139 800

617,5%-1300

Pacniop oT BO3ieHCTBHSA TEMIIEpaTy pbl
3,55:1072.617,5-2-0,44

= 0,15.

Ht = =
. 3
(1 + 0,15) 0.00175 - 61754 ;.0,00001
8.4-10
= 220-08 _ 1550m,
0,000056 + 0,00002

N,, = H, = 17150H = 17,15 kH;
M, = —17150-30 = —514500H-cm =
= —5,145xH -m.
PacuerHsle ycwma B ceueHun /—/ (B 3amKe)
N =N, ,+Nyg=1715+7352 =
= 90,67 xH = 90670 H.
M=M,+ M= -5145+082 =

= —-4325xkH-Mm = —432500H - cm.
ey = _A!_ = _22—502 = 4’8
N 90 670

IIpa Temmepatype GeTOHa B LiEHTpe TSDKECTH IIpHBe-
[SHHOIO CeveHusw,paBHO#H 566 °C WA ApOCTOHKOro
GeToHa cocraBa N° 18 B TaGn. 39, HeT HaHHBIX Aj1s OMpe-
nenenus KodpdumueHta f, Bxogmmero B ¢opMyny
(95). B 3tom cinyvae mpH pacueTe OpOMHOCTH CBOAA,
COrmacHo mpumed.2 K T1aGn. 39, HeoGxomumo o1Gpo-
CHTb YACTh CEYCHHA C TemIlepaTypod OGeTOHa BhHILLE
800 °C ¢ TakuMm pacueToM, YTOGHE! HOYUHTh TeMuepa-
Typy GeToHa B IeHTpe TsDKeCTH OCTaBlueiics npuBefeH-
HOH YacTM ceucHMsA, He mpespuuatougyo 500 "C. Iipu
3TOM pacYeTHAs BHICOTA CEUCHHA CBOJA C TEMIIEpaTypoit
6etona or 180 g0 800 °C k' = 24 cm.

Ilpu neneHEuy pacyeTHOro CeYeHHA BHICOTOH 24 cM Ha
ABe INIOMAM C 30HOH pa3fesia Mo TeMiIepaType GeroHa
400 °C nonyuaem mis nepgoii miomamy k; = 155 cm

_ 800+400
¥ CpepHIow Temuepatypy GeroHa f,,, = — =
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= 600°C u mna Bropoit momams h, = 85cm u
+ °
s = DI
Tlpu £}, = 600 °C, §, = 0851 7 = 0,325
A, = bhy = 100-15,5 = 1550 cM?;
_ 1550-085-0,325 = 610 cM?.
0,7
ComiacHO paHee CAEIAHHOMY HPHBCIEHMIO CeYEHMS
C HOJHO# BBICOTOH A, 4, = 680 cM> mpu h; = 8.5 cm
H tbmz = 290°C
Aoy = Apogy + Ayegy = 610+ 680 = 1290 cn?.
Jiin npusemeHsoro cevemmsa ¢ A = 24cM, y, =
=1625cMu y, = 425 ¢cm
Syeq = 610-1625 + 680 - 4,25 =
= 9913 +2890 = 12803 cm>.

A

redti

Paccrosnse oT meHTpa TKECTM HNPUBEACHHOIO ceve-
misc b’ = 24 cm o Menee HarpeToH rpaHy

= 12 803 = 10cm.

1290
Tlpi TeMnepatype GeroHa B HEHTpe TAKECTH NpHBe-
HeHHOFO CeveHHA CBOJA BHICOTOW h' =24 cm, 7, =
=464 °C no Ta6n. 39 ana GeroHa cocrana N° 18 ko3d-
duument g =28.5.
Ilo popmyne (95) M; = M:
o = 1+285 = 295;

Ilpn TemMueparype GeToHa B IeHTpe TKECTH NpHBe-
HeHHoOro cederuA 464 °C v,, = 0,29.
Mo popmyne (96)
236

Smin = 05 =001 =2 —001-029 8,45 =

= 05-0,10-0,02 = 0,38.
Io popmyne (94)
— _64-18500-139800 ,
295 -236°

X ( —ol +o,1) =
0,1+0,38
_ 64-18500-139800-0,33 _
29,5 - 236
= 3316MIa-cm® = 331 600 H.
Io popmye (93)

cr

n= 1 I
_ 90670 1-027
331 600

B paunoM crywae paccrosmme OT LEHTpAa TSDKECTH
TIPUBENICHHOTO CEYeHHA M0 ero HauGosiee HANPsDKEHHOM
rpanM, COrnacHo 4epr. 9, ¢, mpu paGovueii BbicoTe ceye-
ma h'=24cM y = 2410 = 14cm.



Mo popmyne (77)
e'=14-48.137 = 74cm
B pmamsoM criyuae 2e' = 2 - 74 = 148cm< h, =
= 155 cm.
To popmyne (80)
Ay = 2-100-74 = 1480 cm>.
Temmepatypa 6eroua B IEHTpe T/MXECTH CXKATOH
30HbL) Ha paccTosuuu €' = 7,4 cMm ot Gonee narpe‘rou
TPalK CeueHus BbIcOTOM A’ = 24 cM pasHa 609 °C. Ilpu
tp = 609 °C mo 136. 16 75, = 0,15.
Iposepsiem YCJOBHE HPOTHOCTH CeHeHWs I-1 cBopa
(B 3amKe) BhICOTOH A’ = 24 cM, COITIACHO BHIPAXKEHHIO
(75), c yueTom 10 TaGn. 15 75, =091 75, = 09:

N = 90,67xkH< 09-09 -8,45-0,15 - 1480 =
= 1520 MIla - cM* = 152 kH.

Taxum oGpasoM, ycIoBHe IPOYHOCTH CeUeHUsA CBO/R
B 3aMKe NpH JIMTENLHOM BO3/CHCTBHH COOCTBEHHOTO
Beca, HArPY3KH M BBICOKOH TeMIIEPaTyphl YOBIIETBO-
psaeTca.

YcioBue mpoyHOCTH omopHoro ceuewms [/—II cBopa,
KaK MOKa3aIi aHATOTHUHBIE PAcueTh, TAKIKE YINOBIET-
BOpAETCA.

Pacuer nporuba cBopa B eHTpe Nponera
IpH [JTHTETLHOM AeiiCTBHH coOGCTBeHHOrO Beca,

HArpY3KH H TEMIIEpaTyphl

Bore6 cBoma B lUEHTpe NpoJieTa OT BO3ACHCTBAA
Temuepatypnl o popmyne (344)
f; = 0,134-355-107% - 6175+

, 0.00293 -17150 - 617,5°
8,4 -10°
1715 - 6175 -025 _
©2.1800-1300
= 029+1,41 —0,0005 = 1,7 cm.

Ilporu6 cBoja OT paBHOMEpHO PpacHpeNeNIcHHOR
Harpy3kd g = 13,87 xH/M, ¢ yuetom coGcrBeHHOTrO
Beca no ¢popmyne (345)

7352 - 617,5 - 0,25
2.18000-1300
0,134 -2288 000 - 6175
8,4-10°
0,00293 - 735,2 - 617,53
84-10°

Ifr=

+0,05146 X

1387 - 617,54
6-84-10°

“

= 0,0024 — 139 — 6,04 +20,6 =

1,387 - 617,52 )=
318 000 - 1300

0,66 cm.

Cymmaphsiit mporu6 cBoi2 OT WIHTEILHOTO BO3/eH-
CTBHA COGCTBEHHOTO BeECa, HATPY3KH H TEMIIEpaTy pbi

f = ft + ff = 117—0’66 = 1,040“,
T. €. CBOX GyzieT HMeTh BLITHG BBepX, paBHbii 1,04 cm.

NPWIOXKEHME 1

Pexomendyemoe
YKA3AHUA 110 MPMMEHEHHMI0O XAPOCTOHKOIO BETOHA
B SNIEMEHTAX KOHCTPYKLUUI
Temueparypa Pexomernyemuitt
Temnopoit arperar JneMeHTH H3 XKapocToiikoro GeroHa pa6osgero npocrt- coctas GeToHa
pancrpa new, °C | mo Tabm. 11, N®
I. B sepHoit MeTannypran

HomeHHnan neys ®ypmenHbie apuGopH 1300 16,19

IaxTa, OeRs, Tewamd, Gopopa 1200 11

I'a300TBOKI ¥ HAKJIOMHBIH Ta30NMPOBOA, NHUICYTIOBUTEITH 800 23,24
Barpasku [if (IaBKY 9yTyHa CreHB KOJIOCHHKA H IUIABHIIBHOTO HOACa 1300 19
Bo3agyxoHarpesarenma CreHul (MEDKHSAS 4aCTD) , [HMILE 1200 11

Boposa 800 23,24
OGxuropnie MalEHBI  arsiomepa-| Hiokmuil B BepxHuft Ko/eKTOphl A Ta300TBOAK 800 23,24
IMOHHOTO MPOH3BOICTBA
HarpesatenbHnie KOMOMILI CreHH paGomX AvYeeK, HOM, KPHINIKa 1300 19,21
Meromuueckue HarpeparTe/babie Heun | M3omsuua FIMCCOKHLIX TPYG ¥ CTeHBI Ha BRICOTY 1 M 1200 19
Simuple neun s 3aMeuicHHOTO | CTeHH 800 23,24
OXNAXIECRAA
Koxcosnie Garapeu @yupamenTH! 81 Gopopa 600 23,24

II. B usersofi MeTannypruu

Ipadrmaposoustie nen CreHn 1200 11
Teun KENAWEro cnosx CBOHB H penleTka 1100 11,15
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Ilpoooaxenue npun. 1

Temneparypa Pexomenayembiit
TemnoBo# arperat JneMeHTHI H3 XapocTofikoro Gerona pabouero mpocT- coctaB GeTona
pacrsanews, C | mo1abn. 11, N°
AmoMHHHEBbIe M MaruueBble | JHuuia 1000 10,11
3JIeKTPOIU3ePEL
OnexTponu3epsl cBepxukcToro amo-| To xe 1000 10,11
MHHHS
Tepmuueckue HarpesaTelbHble, | CTeHbl, CBOA H NOL, 1200 11,19
OTXKHTaTeNIbHble ITeuu
IIbineBrie KaMephl CreHBl H MOKPBITHE 800 1$
INewn pgna onnaBneHns noma amo-| CTeHBI K CBOM 1000 15
MMHKA
Han3eMuble ra3oxonbl WM NoA- | JHuMINE, CTEHEI M CBOX 1100 11,15
3eMHBIe B rajiepesx
®ochopHble ANeKTponeun Cson 1100 15
QeppoCIUIaBHBIE NeUH Juwile ¥ CTeHE! 1000 10,11
KamepHbie neun Csogn, CTeHBI, iof, 1200 19
OnexTpoimMTAYECKHEe BaHHEI LBeTHOM | CTeHsI 1000 10,11
MeTanypruu
ITII. B nedrenepepabarniBaoueii ¥ HedTeXHMHIECKOH MPOMBIMLICHHOCTH
TpyGuatsie neun CTeHRI B CBOIL!I KAMEDBI PaTHALNH 1000 31
CTeHBI ¥ CBOABI KaMepbl KOHBEKIHU 1000 23,24,25,26
BepTHKanbHO-CEKUHOHHLIE ITeUH CreHbl KamMephl paHaUMH 900 31
TpyGuaThle mneuu GecrnameHHoro{ OyHOaAMEHTEI, CTEHEI, CBON, MO, epeBATLHEIE CTCHKH 800 10,11
ropeHus Tuna b
TpyGuarsie mneun GecramenHoro| CTeHsl, CBOA, MOA 8501100 23-30
ropeRus Tuna 3P
Tpy6uarble neun HacTiIbHbIe THHA| CTeHbl, CBOL, MOM 900-1100 23-30
n
Tpy6uaThie neyu ceKMoHHbIe THIIA B} To xe 800 22
BepruxannHo-paxensible THN2 'C | CreHpl KaMep KOHBEKUHH H paMaltii, CBOJI, HOJOBaA 900 23-26
4acTh
O6BeMHO-HACTHIIBHBIE MeuH ¢ pasme-| To xe 900-1100 23-26
nuTenbHON creHKoit THna 'H
Ilumuunpuyeckne, Qaxenbibie Tina| CreHbl KaMep KOHBEKUHH H pajiMauyy, cCBOJ, HONOBadA 800-1100 23-30
IC qacrb
Huwmnapgpuveckue meun tuna IO To ke 800-1100 23-30
HacTunbHBlE ¢ OEddepeHuMpoBaH-
HbIM MOABOOM BO3MyXa
KarasmTnyeckoro pndgopmuuara u| CreHsl, CBOM, NOXOBAs Y2CTh 1250 23-26
THAPOOYHCTKH THNAa P mMHorokamep-
HBIE
HapzemHble raszoxonbl TpyGuathix| Bee aneMeHTH! 600 23-26
nevuei
IMoxsemnasie raloxomsr TpyGuarsix! To xe 800 10,11
neyet
IV. B npoMBILLIEHHOCTH CTPORTENLHBIX MATEPHAJIOB
TysHenbHble nNews i o6xura| CreHB H CBOABI 30H NONOTPEBa ¥ OXNKIEHHSA, MOSUHEI 1000 10,11
O6GBIKHOBEHHOTO FIIHHAHOIO KHP! BaroHeToOK
CreHb! H CBOIKI 30HEI 0GXKHra 1300 19,21
Bpawaomasica neyb A oGxural 3oHa nenHoil 3aBeChl H OTKATHASA TONOBKA 1000 10,11
HeMeHTa
TyHHenbHble meud g obxura| CTeHbl ¥ CBOA 1200 19
IMATLHIAETMH
Konsueprle mnewdn pana  oGxkura| [TokpriTee, CTEHRI, AHHIIC 1100 10, 11
KAPOHYA
V. B pa3HsIX 0Tpacnax MpOMBILUICHHOCTH
Boposa ¥ rasoxofnl mn temneparyp | CTeHnl, cBoz, 350 2-4
mo 350 °C
Bopoba ¥ rasoxonst mis remneparyp | To xe 800 6-9
senue 350, Ho He Gonee 800 °C
IlapoBbie KoOTNE, 3KOHOMal3eprl,| OyTepoBKa cTeH 800 10,11
KOTJIBI-YTH/HM3aTOPhI
QyHBZaMEeHTHI TEIUIOBRIX arperaTos AneMeHThHI, HarpeBaloupecs 4o TeMneparyp sraue 200, 800 6-9
Ho He Gonee 800 °C
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Ilpodonxcernue npun. 1

Temmeparypa PexoMeHgyeMBblH
Tennopoit arperar JsieMeHTEI B3 XapocToifkoro GeToHa pa6Gouero npocrt- cocTaB GeTona
paAcrsa meyd, °C | Do 1abn. 11, N°

Hons! ropsunx uexos - 7-8
KonmnmaxoBrle nem mia oGxura Me- - 800 10,11
Tanna
OGxHroBEIe MeuH 3MECKTPOAHOS Npo- - 1400 20,21
MBIUUICHHOCTH
Cyumnsinle neud NoxpuiTHe, CTEHES, IIOA, 1000 10,11
Kotinsl pa3jmHyHOro HasHaueHHA PyTepoBKa 9KPAHHPOBAHHBIX CTEH 800 23-30
HarpesarentHble OpokaTHHIE, Ky3- |CTeHsl, MOM, ITHCCAXHEIE ¥ ONOPHEIE TPY OB 1200 19,21
HevyHkIe H KOHBeliepHbIe neaH
Ileun pnsa o6Gxura cepHucThix Mate- | CTeHEI, CBOR, NOA, 1000 15-18
puanos
IMewt mna obGxura caHrexoGopymno- |Ceox 1100 19
BaH¥A

NMPWIOXKEHHUE 2

Cnpasounoe

COKPAIEHHHIA COPTAMEHT APMATYPHOM CTAJIM
U1 MPOEKTUPOBAHHA H U3TOTOBJIEHUA CBOPHBIX, CBOPHO-MOHOJIMTHBIX ¥ MOHOJIMTHLIX
XEJIE30BETCHHBIX KOHCTPYKIIMA

Bup apMaTyphl
" noxl;'meruyrlz.l, Knacc Inamerp apmatypsi, MM
pernlaMeHTH- apMa-
pywolme ee typur {3 | 44,55 {6 7]|7,5|8 | 9)10|12 14 |15|16|18 {20]22]25 |28 132 |36 |40
KayecTBO
Crepxnenpas A-l + | - + + | + | + +)J+}l-1+]~|-1-}-=1-
ropseKarasas
mﬂm(ﬂﬂ.
roCT 5781-82
CrepxHepas A-lI + |+ |+ + |+ |+ ]+ + |+ ]+]-]-
ropsiyeKara-
Has mepUuoOnH- A-III, + | - + + + + + 4 + + + + + + +
YeCKOro Ipo- Ax-III
Guns,
I‘OCT5781—82A_mB | - - I I R AN U R R R A AU SR
CrepxHeBas A-lV, + 1+ ]+ +|]+]0jJ0j0]O0]0O
TEePMHYECKH ATIVC
YTHpOuYHeHHaA
nepHogxyec- Ar-IV - -1-1- -l -] -1-=-}{-1-1-
KOro npojuns,
TOCT 10884 -81 AV, +| + ] + +| +|+] +lolojo
Ar-V
A-V], +f + ]+ +|+10|l0j0|JO0]|O
At-VI
OG6BIKHOBEH- BI |- | - -
Hag apMaTyp-
Has npoBo-
JI0Ka ITMapgKas,
I'OCT 6727-80

173



Ipoodoaxenue npua. 2

Bup apMaTyph!
H MOKYMEHThI, Knacc
pernameHTH- apma-
pywoimme ee Typu |3 | 4 (4,55 |6 [7|7.518 1 9 |10|12|14{15]16]18 (2012212528 [32{36]40
KauecTBO

Jlnamerp apMatyphl, MM

To e, NnepHo- Bpl|+] + +
IHuecKoro
upoduni,
I'OCT 6727-80

Belcoxonpounas B-I1 + + + 0 0
apmarypHada
npoBoOJIOKA
rnagkad,
Ir'OCT 7348-81

To xe, nepuo- Bp-lI + 1010 0
OH4ecKoro
npodun,
T'OCT 7348-81

ApMartypHeie K-7 + + + +
KaHaTkh],
T'OCT 13840-68

ApMaTypHble K-19 0
KAHaTHI,
TY 144-22-71

[Ipum™mewuaHu s: 1. [luaMerpel apMaTypsl NPUHSATE! COTMIACHO COPTAMENTY o cooTBercrBylonmM TOCT win TY ¢ yyetoMm yKaza-
Huit 110 0651aCTH NPHMEHEHNHS Pa3NUUHBIX KNAacCOB apMaTypHEIX cranek CHull 2.03.01-84.

2. 3HakoM ,,+” 0603HaYeHE! peKOMeH/lyeMble K HCIIONb30BAHMIO AMaMeTPH H KIIacChl apMarypHoll CTAM; 3HAKOM ,,~" — HCKITIO-
YeHHBIC H3 COPTaMEHTa AHAMETPhI U KJIAaCChl apMaTypHOIt CTaH; 3HaKoM ,,0"" — 0603HaueH copTameHT 3 deKTHBHOA CTanH.

3. Cranb knacca A-IllB nuamerpamu Gonee 20 MM, ynpouHeHHad BBITSKKOM HAa Npe[NpHSTHAX CTPOHMHOYCTDHH, HOMYCKAaeTcs K
OpHMeEHEHHIO B KayeCTBE HanpsAraeMoi apMaTyphl pH OTCYTCTBHH apMAaTypHO# cTaiu Gojlee BEICOKHX KJ1acCOB.

4. TIpu M3rOTOBJIEHHH KOHCTPYKLHH MOITyCKaeTCA 3aMeHa NPOBOJIOKH kilacca Bp-1 Ha HMeloIylocsA B HAMMYKH MPOBOJIOKY Knacca B-1.

IMPUWJIOXEHHUE 3

Oba3zareavHoe
OCHOBHBIE THUIIbI CBAPHLIX COEJIMHEHMIA APMATYPbHI
ITonoxeHue Jnamerp Koacc
Turn coenuHeHn, cnocoG cBapKH U cxema CTepXHe#t npu cTepxHeH, | H Mapka apma- Hononuarensibie
KOHCTpYKUHH CBapKe MM TypHoli cTanu YKa3aHus
I. KpecrooGpa3snoe
Ceapka
1. KoHTakTHAR TI'opH3oHTanbHoe 6—-40 A-l OTHolleHHe MeHBLIero OHa-
TOYEYHas ABYX (BO3MOXHO  BepTH- 10-50 A-l1 MeTpa CTepxHSA K Gosblie-
CTepXKHel KansHOe B KOHAYKTO- 6-40 A-IT My cocrasnfger 0,25-1,00
pax) 10-22 AT-IC
10-28 Ar-IVC
3-5 B-1
3-5 Bp-1
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Ipoooaxenue npun. 3

TonoxeHne Jnamerp Knacce
Tun coeppnenuit, croco® cBapku i cxema CTepiHelt npn cTepxHel, | ¥ MapKa apma- JlononHK¥TenbHbIE
KOHCTPY KLIMH CBapKe MM TypHO# CTaym yKasaHHs
2. Konraxraan TOpH3OHTANEHOE 6-40 A-l OTHolteHHe AMaMeTpa cpell-
TOYeYHasd Tpex (BO3MOXHO  BepTH- 10-50 A-ll Hero CTepXHA K OQHOMY M3
cTepXxcHel KanbHoe B KOHOYK- 6—40 A-IlT OMMHAKOBBIX KPalHMX CTep-
TOpax) 10-22 AT-IIC aHelt GONBILIOro Auamerpa
10-28 AT-IVC pomkHo GuTh He MeHee 0,5
3. Pyusan pyro- - Fopu3oHTamsHOE W 10-40 A-l B yC/IOBMSAIX OTPHIATENBHBIX
Baf TOUCUHBI- BepTHKaNLHOE 10-28 A-11(BCr5cn2) | TemnepaTyp RoOmycKaeTcs
MH DHpHXBaT- 10-18 A-II(BCr5nc2) | npuMeHATH CBapHBIe COCOM-
Kamu 10-32 Ac-Il HEHHSI TONBKO M3 apMartyp-
10-28 A-L1 (25T2C) | Hoft craimm wnaccoB A-l1 u
10-22 AT-11IC Ac-ll
10-28 AT-IVC
4. Pyanas nyro- BepTHicanbHoe 14-40 A-l; IonoxeHHe CBapHLIX LIBOB
BaA C NpHHY- A-II; BepTHKaNbHoe. CBapka BbI-
IHTENLHBIM A-ITI NOMHACTCA B HHBEHTAPHBIX
¢opmupoba- Dﬁ} ¢opmax
HHEM 1Ba
Ii. CrvixoBoe
Ceapka
5. KoxTakTHas Fopu3orTansHoe 1040 Al OtHouleHHe MeHBlUIero aua-
CThIKOBas ‘EE‘ 10-80 A1l MeTpa CTepxHA Kk Gonmie-
1040 A-I My cocrasnser 0,85-1,00.
10-22 AT-IIIC JormnycKaeTcsi OTHOIIEHHE
10-22 A1V IHaMeTpOB CTepiXHeil He
10-28 ATIVC meHee 0,30 opx mpumene-
10-22 AV HMHM CHEUMAJIBHOIO YCTPOil-
10-14 A-Vi CTBa, oGecneunuBaoiuero
TpeNBapUTeNbHbIN  Harpes
crepsxus Gonblero guameTpa
6. To xe, c noce- » 10-80 A-Il -
oywoieit mMexa- 'EEE‘ 10-40 A-III
HHYecKoit o6pa- 10-22 AT-IIIC
GoTkolt 10-22 A-1V
10-28 AT-IVC
10-22 A-V
7. Bandax nony- " 20-40 A-l OTHolleHHe MeHBLIEro aAua-
aRTOMarHuec- A-ll MeTpa crepxHa kK Gosblie-
Kag noA - A-III My cocrasnser 0,5-1,00.
coM Cpapka BBINONIHAETCA B HH-
8. Bannas ommo- BeHTapHBIX popmMax
anexTpomHas ==
9. INonyasToMa-
THYECKas Io-
PoOlIKOBOH
TpOBONIOKOM
10. Bamunas nomy- BepTukaneHoe 2040 A-l OTtHolueHHe MeHbLIEero HHa-
aBTOMaTHYec- A-I1 MeTpa cTepXHA K Oonbille-
Kan mop ¢mo- A-M1 My cocrasnser 0,5 —-1,0.
com Cpapka BHIMOMHAETCA B HH-
11. BaxrHag onHoO- BeHTapHbIXx ¢opmax. Crep-
aNneKTpogHas -m— XeHb MEHBIIEro AHaMeTpa
12. TlonyaBTOMa- cBepXy
THYeCKast  1o-
POMIKOBOI
POBOJNIOKOH
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IIpodoamenue npua. 3

INonoxxeHue Juamerp Knace
Tun coenuHeHu#, cnoco6 cBapKH H CXeMa crepxHelt npu cTepxaelt, | 1 Mapka apMa- JlonosHUTeNbHEbIE
KOHCTPYKIUHHK CBapKe MM TYpHOH cramm yKa3aHuA

13. Banna® nony- Topu3oHTanbHOE 32-40 A-III CBapka BBINOJIHAETCA B MH-
aBTOMAaTH4eC- BEeHTapHbIX popmax
Kasa nop, ¢mo-
coMm

14. TlonyasToma-
THYOCKas  mo- — -
POHIKOBO#H — g —
MPOBOJIOKOH

15. Bannaa omHo-
3JIeKTPOMHAA

16. IonyaBToMa- . 32-40 A-III Cpapka BBINOJIHAETCA B HH-
TMYecKasa mo- BEHTapHEIX opmax
POIIKOBOH
ITPOB OJIOKOH

17. BamHaa ofHoO-
3N1eKTpOAHAST

18. BanHas mnonmy- » 20-32 A-l OTHollleHHe MeHblIero Aua-
aBTOMaTH4EC- A-lI Merpa CTepXHA K Oonbllre-
Kas MNOopoLIKO- A-II1 My cocrasnser 0,5-1,0
BOi mnpoBorno- _@_
KOH Ha CTajb-
HoM ckobe-
noAxJIaiKe

19. BanHad ofHoO-
3JIeKTPOTHAA
Ha CTanbHoO#i
ckobe-noa-
KNnagke

20. HonyaBToMma- ' 20-40 A-l OTHoLleHHEe MeHBLIEro aua-
THYeCKad  OT- 20-80 A-lI MeTpa CTepxHA K Gonnlie-
KpBITOH RyToH I 20-40 A-lI1 My cocrasnser 0,5-1,0.
TroJiolt Jlerupo- I 20-22 AT-1IIC TepmHuyeckH U TepMomexa-
BaHHOH MpOBO- F'?q 20-28 AT-IVC HHYeCKH YIpOUHeHHas ap-
noxo#t Marypa ROJDKHA CBapHBaTh-
(CoOrm) ma I r 36-40 A-l ¢ Ha ymHeHHoH mo 4d
CTaibHOfl CKO- I-1 oI 36-80 A-I1 cTanbHolt  CKoGe-Hakmake
Ge-HaknagKe 3640 A-III

21. BaHHO-LIOBH2A 20-22 AT-1IIC
Ha  cTabHO# 20-28 AT-IVC
cxobe-HaKIaz-
Ke

22. TMonyaBToMa- BepTukansHoe 20-40 A-l OTHoOlUIEHNE MeHBIIEro MHa-
THYeCKad Mo- 20-80 A-Il MeTpa CTepkHA K Gomblie-
polIKOBOH 2040 A-III My cocrasnser 0,5 -1,0.
OpOBONOKOH 20-22 AT-1IIC Pyunyio nyrosyio cBapky
MHOTIOCIIOHHEI- 20-28 AT-IVC COCOMHEHHN CTep)KHel nua-
MH ILBaMH Ha MerpaMu 36--80 mm cneny-
CTanbHON CKoO- €T BBINOJIHATL Ha CTAIbHOH
6e-nopxiamke ckobe-Hakutamke, a TepMH-

23. Pyunas ayro- YeCKU M TEPMOMEXaHMYECKH
Bast MHOTO- yIpoYHEeHHAA apmarypa
CIIONHBIMH JOJDKHa CBapHBRaThCA HA Y-
LIBaMH Ha THHEHHOW Ho 4d cranbHol
CTanbHOM CKo- ckobe-Hakanke
Ge-nogknajike

24. MonyasToMa- . 20-40 A-l OTHollleHWe MeHBLIEro QHa-
THYeCKas 20-80 A-Il METpa CTepXHA K Gonmlbe-
coarn Ha 20-40 A-II1 my cocrasnser 0,5-1,0.
CTaneHO#t CKoO- 20--22 AT-1IIC TepMHuueCKH ¥ TepMoMeXa-
GeHakmafike 20-28 AT-IVC HHYeCKM YNPOYHEHHAA CTAh

JIOJDKHA CBapHBaThCA Ha yO-
JHHeHHO [0 4d cranmbHoH
ckobe-Haknaaxe
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IHpodoaxenue npua. 3

IMomoxenne JluaMeTp Knacc
Tun coepuHeHgs, c1oco6 CBapKu H CXeMa cTepxHelt npH crepxHefi, | B MapKa apMa- JoNnONMHHETENLHLIC
KOHCTPYKIHH CBapKe MM TYpHoOHR cTamu YKa3aHuR
25. Pyunas nyro- Bepraxanbaoe 2040 A-l OTHOllIEHHE MEHEIIEro AHa-
BaA MHOro- 20--80 A1l MeTpa CTepXHA K OGonmlie-
CIIOHHBIMH 2040 A-III My cocrapnser 0,5-1,0
mBamy Ge3 no-
HONHUTEILHLIX
TeXHONOTrHIeC-
KHX  3JieMeH-
TOB
26. Pyusas pyro- __| F——]— ) Topa30HTaNEHOE 1040 A-l CoenyHeHHA apMatyphl
Bas npora- = SpEE— - H BEPTHKAILHOE 10-80 A-Il knaccos A-IV u A-V cneay-
MEHHLIMHA — - . 1040 A-IIl €T BHIIOJHATL CO CMeEIeH-
IIBaMB C KpyT- 10-22 AT-1IIC HbIMHM HaKJaJKaMH.
NLIME HaKIIAR- 10--22 AV HomyckaercR  OPHMERATH
KaMH i d— - 10-28 ATIVC CoellHHCHAs C JIBYXCTOPOH-
[ iimalbon,—] . 10-22 AV HHMH IIBAME UL apMaTy-
R by po xmaccoB A-l, A-II, A-II
IL. Haxnecromoe
Ceapxa
27. Pyanaa payro- To xe 1040 Al HomyckaeTrca  OPHMEHSTH
Basg TPOTSKeH- 10-25 Al ABYXCTOPOHHME WIBM Jns
ALMH mBaME @ 10-25 A-IH coeiHHeHMit CTepXHedl Kmac-
10-22 AT-IIIC coB A-I u Ac-lII mapxu 10I'T

IMPWIOKEHHE 4

O6na3zareasnoe
OCHOBHBIE THITH CBAPHBLIX COENMHEHMI CTEPXHEBOH APMATYPH
C INIOCKUMU IJTEMEHTAMH COPTOBOrO IPOKATA
MurruManEHOE
Taa coepuHeHHd, CHOCO0 CBapKH H ITonoxenne OTHOLlICHAE Juaamerp | Knace JononHuTenbHLle
CXéMa KORCTPYKIHR CTEpXHEA OpH TONMIMAN IUIOC- | CTepxkHSA, | apmarty- YKa3aHAg
cBapKe KOTo 3neMeHTa MM pPH
COpPTOBOTO HPO-
Kara K JHaMeTpy
CTepXXHSA
L TaspoBoe
Ceapxa
1. ABToMaTHIeCKaA Bepraxanksoe 0,50 840 A-l -
non ¢umocom Gea 0,55 10-25 A-ll
OPRCAOYHOTO 0,65 2840
3NEeKTPORHOTO 0,65 8-25 A-HI
MaTepHaa 0,75 2840
0,65 10-18 AT-lIIIC
2. Pywnas nop ¢umo- ” 0,75 8-16 Al -
coM 6e3 npucamoy- 10-16 All
HOIO  MEKTPOLX- 8-16 A1
HOTO MaTepHana
3. llonyasToMarh- » 0,50 12-25 A-1 CBapky HonyasToMa-
9eCKas B cpefle 0,50 12-25 A-ll THUECKY®® B cpele
2 0,55 12-25 A-lll | CO, m pywy® Baym-
0,55 12-18 AT-HIC | KOBHIMH LIBAME pe-
KOMEHIyeTCs IpHMe-
4.PywHag Bamako- » 0,50 8—40 Al HATH B OCHOBHOM
BhIMH IHBaMH 0,65 1040 A-ll BNd H3TOTOBJICHHA
0,75 8-40 A-Il 3aK/afHEIX [erajel
0,75 10-18 AT1IIC | Tema ,,3aKpRITHEL
cromax”
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Hpoodoaxcenue npua. 4

MunaumankHoe
THII coepuRenwa, cnoco6 cBapKu B IMonoxeHue OoTHOmeHHe Hunamerp | Knacc JlononaurensHhie
CXeMa KOHCTPYKUMH CTepKHS IIPH TOMIIHHH IUTOC- | CTepxis, | apMary- yKa3aHug
cBapKe KOT0 3JIeMeHTa MM pPH
COpPTOBOI'O MpPO-
KaTa K inamMeTpy
CTepXHI
5. KoHTaKTHas BeprakansHoe 0,40 10-20 A-l; [Ipn MEHEMATTEHOM
pennedHas Al | orBEOWeHEM TONMUM-
0,50 10-20 A-lII Hbl MIOCKOTO 3ne-
MeHTa COPTOBOIo
OpOKATa K fHMaMeTpy
CTepXHA, PpaBHOMY
0,40 u 0,50, TommHa
aneMeHTa  JOJDKHA
OuTH He menee 4 MM
6. MonyapToMaTa- m " 0,30 10-36 | Al; | To e, npu omome-
YecKasi B cpepe A-ll BN, pasaoMm 0,30 1
CO, B rmnyGoxo i 0,40 10-36 All | 040
BIUTAMIIOBaHHOM 0,40 10-18 Ar-TIIC
OTBEpCTHH q
7. ABTOMaTHYeCKas F“ » 0,40 8-25 Al To we, npu oTHOLIe-
nop ¢umocoMm Ges ! 0,40 10-25 A1l oaH, pasHoM 0,40 u
IPHCATOIHOTO 0,50 8-25 Al 0,50
MaTepHaja no sJe- 0,50 10-18 Ar-IIIC
MEHTY XKECTKOCTH
(penvecy)
8. BanHan ONHO- T'opn3oHTannHoe 0,50 1640 A-l Csapka BLIIOJIHSET-
3neKTpoaHas g Al cd B HHBCHTApHBIX
Al | ¢dopmax
9° Pyunas pyrosas ‘ TopH3OHTaTEHOE 0,50 32-40 Alll | Toxe
MHOTOC/OHHEIMH _w_ (o6a  crepxan
IIBaMH %‘C pacmosIoXeHbl B
OXHOM TOPH3IOH-
TanbHOK MmIoC-
KocTH)
10. ABTOMaTHYECKaA BepTmkansHoe 0,50 8~16 Al -
non ¢mocom Ges (a = 25-85°) 0,55 10-16 Al
TPHCafOYHOTO Ma- « 0,65 8-16 A-HI
TepHana mod yr- 0,65 10-16 ATIIC
7I0M K IUIOCKOMY BepTHKansHoe 0,50 18-25 Al
MEMEHTy  copTo- (« = 60-85°) 0,55 18-25 ATl
BOTO IIpOKaTa 0,65 18~25 A-lH
11. To xe, nox yrimom BepTHKansHoe 0,50 8-16 Al -
K TOpILY INIOCKOr0 (= 5-25°) 0,55 10-16 Al
3JIeMeHTa COpTo- a 0,65 8-16 Al
BOTO  MpoOKara 0,65 10-16 Ax-IHOC
I1. Haxnectounoe
Caapxa
12. KoH¥TakTHas no T'opu3oHTanbHOE 0,30 6-14 Al [lpn OTHOLICHHH,
ofHOMY peinbedy 10-14 A1l pasiom 0,30, Tomum-
—] 6-14 A-IIl | B2 miockoro anemMeH-
G 10-14 ATIIC | Ta coproBOrO NMpoKa-

21

Ta HOMkHA ObiTh He
MeHee 4 MM
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IIpoooaxenue npun. 4

MuHuManbHOe
Tan coepguHenns, cnocob cBapKH H ITonoxenxne OTHOLlCHUE Juamerp Knace JononHuTeNbHEIe
CXeMa KOHCTPYKIHE CTepXHS DpH TOJILMHBI IUTOC- | CTepXasdA, | apmaTy- yKajaHus
cBapKe KOT'O aJIeMeHTa MM pPH
COpPTOBOTO Npo-
KaTa K JHAMETPY
CTepXHA
13. KomrakTHas mo T'opr3lonTansioe 0,30 6-16 Al To xe. CBapHuie coe-
ABYM penbedam 10-16 Al AuHenud, BhINONHAE-
6-16 A-IIl MBblE O ABYM pelibe-
10-16 ATIIIC | dam, npu d < 14 mm
ClleyeT OpPHMEHATH,
KOI'Ja He HCKIIOUECHO
Bo3felicTBME Ha CBap-
HOe CoeqMHEHHME CRy-
YaffHEIX MOMEHTOB
14. Pymas pyrosas TCopu3oHTanbHoe 0,30 10-40 All; Hpu OTHOLIEHHH,
dnanroBLIME a— H BepTMKanLHoe AL, | passom 0,30, Tonum-
DIBaMH- A-IlI Ha INIOCKOIO 3JIeMEH-
10-22 | ATIIC; | Ta coproBOro mpoxa-
A-IV Ta poipkaa OHITL He
10-28 AT-IVC | Menee 4 Mm
10-22 AV
HNPHUJIOXEHHME 5
Cnpasouroe
COPTAMEHT APMATYPHOH CTAJTM
COPTAMEHT CTEPXHEBOH APMATYPH
HoMupantani PacverHas Teopemnueckuit HomuHaNRHBIN PacuerHas mnomansb TeopeTvuecKusi
BMaMeTp, MM mouRah nonepes- Bec 1 M, kT aMaMerTp, MM DOMepeYHoro ceueHus, Bec 1 M, kP
HOTO CeveHud, cm” cm?
6 0,283 0,222 18 2,54 2
7 0,385 0,302 20 3,14 2417
8 0,503 0,395 22 38 2,98
9 0,636 0499 25 491 3,85
10 0,785 0,617 28 6,15 483
12 1,131 0,888 - -~ -
14 1,54 1,21 - - -
16 2,01 1,58 - - -
COPTAMEHT APMATYPHOH ITPOBOJIOKH
Pacwernan Teoperauecksit pec 1 M, KT Pacuetnas Teopemuuecknuit Bec 1 M, kr
HoMuHmLHRIA B —— Homunansuxiit B —
RaameTp, MM | popepeqmoro | Ioraccos B, Kiacca FHMaMETP, MM | ponepeurioro | xmaccos B-1, Knacca
cevemma, e | B-IIm Bpll Bpl ceverus, cm® | B-Ilu Bp-II Bp1
3 0,071 0,055 0,051 6 0,283 0,222 -
4 0,126 0,099 0,090 7 0,385 0,302 -
5 0,196 0,154 0,139 8 0,503 0,395 -
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IIpooonxenue npua. 5

COPTAMEHT APMATYPHBIX KAHATOB K-7

HoMuBansHLI Pacuernas momwans | TeopeTaueckuit HomuHaybabI Pacuctran mowams TeoperAveCKHH
' pHaMeTp, MM nonepevHoro BeC 1 M, KT AgaMeTp, MM nonepeYHoro Bec 1 M, xr
CeqeHHs, cMm? ceveHnst, cm?
4,5 0,127 0,100 9 0,510 0,402
6 0,227 0,173 12 0,906 0,714
15 0,354 0,279 15 1,416 1,116

IMIpumeuaHne Homananasdt fmaMeTp apMaTypH (HOMep ceueHHA) COOTBETCTBYET: JUIA FOpAYEKaTaHOR M TepMMUECKH yOpo-
YHEHHOR apMaTypHOH CTama NepHOAMYECKOro Mpodmis — HOMANATEHOMY AHAMeTPY PaBHOBETHKHX MO IUTOINEJHA HONepedHoro CeteHns
TTafKHX CTepXHeH; isd 0GLIKHOBEHHOH B BHICOKOIPOUHOH apMaTypHO#H MPOBONIOKH MePHOMHYECKOro Npodaiii — HOMHHAIEBHOMY OHa-
MeTpy OpOBOJIOKH AO NPHJAHHA efi NepHOAMYECKOro NpodHNA; NiA apMaTYPHEIX KaHaTOB — JHaMeTpy HX OMHCAHHEIX OKPYXHOCTEH.

TIPWIOXEHHE 6

C'npaeo'moe

OCHOBHBIE BYKBEHHLIE OBO3HAYEHHA BEJINYMH

YCHIIMA OT BO3OEACTBHA HATPY3KH
H TEMINEPATYPbl B IMOINEPEYHOM CEYMEHHH
JJIEMEHTA

M, n Ny, — narubaomuit MOMEHT M Hpo-
IONBbHAA CHAA OT COBMECTHOIO
OeHCTBUSA YCHIMI, BBI3BAHHBIX
TEeMIIEpaTypoii H Harpy3KoH;

M uM, — narnGalommii MOMEHT COOTBET-
CTBEHHO OT BO3/ICHCTBHA BHell-
Hel Harpy3KH H TEMIIEpaTyphl;

N u N, — npoponsHas CHIa COOTBETCTBEH-
HO OT BO3[ICHCTBHA HATPY3KH H
TeMIepaTyphl;

Q 1 Q, — nonepeyHas CUJIa COOTBEICTBEH-
HO OT BO3/ICHCTBHA Harpy3KH H

TeMIIepaTyphl.

XAPAKTEPHCTHKH MATEPHAJIOB
NIPH BO3AEACTBHH TEMHEPATYPHI

Rp tem = Rp7Tpes — pacueTHoe ConpoTHBNEHHE 6e10-
Rpe =Rp,Y; Ha CKATHIO H PACTSDKCHMIO VIA
NIpeACIbHLIX COCTOAHMIA NepBoi
TpyTiibL;
Ry, tem ser — PacUeTHbIE cOMpOTHBIIEHHA Ge-
TOHA CKATHI0O H PaCTAKEHHIO
VIA  nOpeleNbHBIX COCTOSAMHI
BTOPOii rpymne1;
Ry, = Ry, — pacueTHBIC CONPOTHBIIEHHA ap-
MATyphl PAacTIsDKEHMIO IS Hpe-
HOEeNbHBIX COCTOAHHH COOTBET-
CTBEHHO HEpPBOA H BTOpPOH
rpynm;
R} jos — pacueTHOE CompoTHBICHUE Geto-
Ha CMATHIO, olpefesieMoe MO
dopmyne (221);

MRy ser

H Rst,ser
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R, ; — pacueTHOe CONpPOTHBIIEHHE OIE-
PeUHO#i apMaTyphl PacTsDKEHHIO
s OpefenbHbIX COCTOSHHIE
TepBO#l rPYIILI IIPH pacuere ce-
YeHHiH, HAKJIOHHBIX K HpPOJOJb-
HOH OCH 3JIeMeHTa, Ha JieHCTBHE
nonepeYHO# CHIIEL;

R, — pacuetHOe conporuBnenme ap-
MaTypbl CXaTHIO A Tpeeib-
HBIX COCTOAHMI NepBO#l Ipym-
eI
E}, — HawanbHBIA MOMyJb YNPYTOCTH
OeToHa mpH CXXATHM H PacTsKe-
HMH;
E}, — momyms ynpyroctH GeToHa IpH
BO3/ICHCTBHH TeMI1epaTypHl;
E; — moftyns ympyrocts apmarypsi
IpH HOPMAIbHO# TeMIeparType;
E,, — MoRynb yHpYTOCTH apMaTyphi
IpH BO3NEHCTBHM  TeMmIlepa-
Typbl;

By 1 B, — xo3ppmIMEeHTEI, yIHTHIBaIOIIHE
CHIXKEHHE MOJIYNIA YNPYTOCTH
GeToHa M apMatypsl NpH BO3-
IEHCTBUA TeMIIepaTyphl;

Oy M 0), — HANPSDKEHUA B PacTAHYTOH ap-
MaType H B Okaroi 30He GeToHa
B CEYCHHH C TPEIMHOM;

Oy M Op,, — CpelHHE HANPAKCHUA B apMaty-
pe H B GeToHe cxaToi 30HbI Ha
ydacTKax Mexy TpeluHaMu;

Ogt» Opyq — HANPSDKEHHA B PacTAHYTOH ap-
HOp 10,y MaType, B pacTaHyTOM GeroHe
H CkaroMm GeroHe B CEYeHMH C
TPEIMHOM OT BO3XEHCTBHA TEM-
meparypsr;
05, Op; M Op — TO Xe, OT HATPY3KH;



s tor> Obt,t0t — TO €, OT CYMMApHOro BO3JICH-
H0p 1o c;n;:! TeMicparypsl H Har-
Qs ®pg, Op, — KOIGOHIMERT THHEAROrO TEM-
TEpaTypHOro pacliHpeHHA. TEM-
nepaTypHOR ycaiku H TemIepa-
TypHO# feopmaimu Gerona;
a,, — KoxpdumuenT yHHeRHOrO TEM-
NepaTypHOro PpacllMpeHHsA ap-
MATYPpH;
Oy — KO3 pHIEEHT TemIepaty pROro
PacIIApeHHs PAacTAHYTOH apma-
Typst B GeToRe ¢ yseroM BiHA-
HEA paboTni GeToHa MeXIY Tpe-
IMHAMHA, ONpefeNnsieMp 1O
dopmyne (74);

XAPAKTEPHCTHKH NOJIOXEHHA
NPOAOJILHOA APMATYPBI
B. NONMEPEYHOM CEYEHHMH JJIEMEHTA

S — o6Go3HaYeHHe NPONOTHOK apMa-
TyphI:

a) OpA HATAYMM CXaTod M
PacTAHYTOH OT HeHCTBUA
BHEHIHeW HACPY3KH 30H
CeueHHs — pacloJoxeH-
HOH B pacTAHYTO# 30HE;

6) OpE DONHOCTBIO CXKATOM
OT [eHCTBHA BHCIUHEH
Harpy3KH CeYeHHH — pac-
DOJIOXKEHHOH y MeHee Cia-
TOH I'paHH CedeHus;

B) OpA DOJNHOCTHI0 pacTAHY-
TOM OT [eHCTBHA BHell-
Heli HAarpy3KH CeueHHH
1A BHENEHTPEHHO pacTs-
HYTBIX 3IJIEMEHTOB — pac-
NIOJIOXKEHHOH y Oonee pac-
TAHYTOH IpPaHM CCYCHHA,
VIS IEeHTpanbHO pAacTAHY-
THIX VIEMCHTOB — BCEH B
NOIEPEYHOM CEUCHMH 3Ie-
MeHTa;

S’— 0Go3naYenne MPONONBHOH apMa-
TYphI:

a) OpH HAHYHE CXATOH H
PACTAHYTOH OT JeHCTBHS
BHEIDHEH MHarpy3kd 30H
CeleHAS — PacnoNoXeH-
HOH B CXAaTOH 30HE;

6) NpH NONHOCTHIO CXKATOM
OT [IeHCTBHA BHEIIHEH
HArpy3K® CeYeHHH — pac-
HOJIOXEHHOH y Gonee cixa-
TOH rpaHn ceYeHHA;

B) OpH NOJNHOCTHIO PACTHHY-
TOM OT ACHCTBHA BHeMl-
Hel HArpy3Kd CCYCHHH
BHEUCHTPEHHO  pacIAN; -
THIX 3IEMEHTOB — pAacIo-
JIOXXEHHOH y MeHee pac-

TAHYTOH TpaHW CedYeHHs;

IIpodoaxcenue npua. 6

TEOMETPHYECKHE XAPAKTEPHCTHKH

r

——-) n (L) — KPHBH3HBI OCEH TeMEHTOB OT
t [

BO3ACHCTBHA TeMIepaTypbl NpU
HarpeBe H OCTRIBaHHH;

b — NmMpHHa NPAMOYTONBHOTO ceve-
HHA, LMpHHA pebpa TaBpoBOTO
H ABYTaBpOBOIO CEYCHHI;

beu b}— UMEPHHA TONKH TaBpOBOIO HWIH
JBYTABPOBOTO CE4eHHsA COOTBET-
CTBCHHO B PacTAHYTO# M CXKAaTOH
30HE;

h — BBICOTa MPAMOYTONLHOTO, TaB-
POBOTO WIH IBYTaBPOBOIO Ceye-
HEA;

a Ha' — PacCTOSHHUA OT PaBHOAECHCTBYIO-
uied ycWIMit COOTBETCTBEHHO B
apmarype S u S' o Guxaituei

, TpaHH ceveHUs;
hy nh, — paGoune BBICOTBI CeYeHHA, paB-
HBIC COOTBETCTBEHHO h — @ M
h-a';
h, — pabouast BBICOTA CEYEHHA Y 1lIBA,
paBHag h,, —a;
hen h;-—- BBICOTHI TNONKH TaBPOBOFO HWIH
OBYTaBPOBOTrO CEYEHHs COOTBET-
CTBEHHO B PacTAHYTO# U CXKaToM
30HeE;
€9p — IKCHEHTPHCHTET YCWIus Iipen-
BapHTeJIbHOro oGXartus P oTHO-
CHTENIbHO IEHTpa TAXKECTH NpH-
Be[IEHHOIO CeYeHHs, OIpefeNna-
€MbIii B COOTBETCTBHH C YKa3a-
mnamu CHull 2.03.01-84;

€y — IKCHEHTPHCHTET  MpOJONbHOM
cwibl N OTHOCHTENIBHO LEHTpa
TIKECTH TIPHBEJICHHOrO  ceve-
HMsA, ONpenesigseMblii B COOTBET-
CTBHM C YKa3aHuamuy n. 1.30;

€, — PacCTOSHAE OT TOYKH IIPHITOXKe-
HUA OponmoJiibHOK cwibl N 1o
HEeHTpa TKECTH IUIOIIAJH cede-
HHMs apMaTypbi S';

! — nponer anemeHTa;

l, — pacuerHas pJiMHa  3NEMeHTa,
NOJBEpralomancsa DeifCTBHIO
CXuMalomieli TIpOJOJNIBHOH  CH-
Jbl; BenwumHa I, NpHHMMAaeTCA
no tatn. 42, 43 ¥ yka3aHuam
m. 3.30;

i — paMyc HHEpUMM NOIIEpEYHOro
CeueHHA 3IEMEHTa OTHOCHTENb-
HO IIEHTpPa TAKECTH CEYCHHA;

d — HOMMHQIBHLIH JHMaMeTp CTepX-
Heii apMaTypHOIi CTaJIK;

A — miomapp Bcero GeToHa C mome-
PeYHOM CEeUeHHH;

A), ~— momanp CevyeHHs CXKATOH 30HbI
OeroHa;

Ap, — WUIOIANG CEYEHHMA- PACTAHYTOR
30HE! DeTOHa;
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IIpooonxcenue npua. 6

A,eq — TOWIAOb NPHBEACHHOTO Ceve- I}, — MOMEHT MHEpIMH IUIOLIAK ce-
HMA 3JIeMeHTa, onpeqesseMas B 9eHHs CKAaTOi 30HBI GeTOHa OT-
COOTBETCTBHH C YKAa3aHMAMH ,  HOCHTENBHO HYJNEeBOH NIHHUH; .
m. 1.28; Iy, i, — MOMEHTE HHepUMH mIOwWanei

A loc — IDIOLIAME CMATHA ﬁeTOHa; CCYCHHA OO?TBercmeHno apma-

€ U e'— PaCCTOAHHA OT TOUKH IPHIIOXKe- Typhl S H.S OTHOCHTENSHO Hyde-
HHA mpoponsHoH cwisi N fo BO#H JINHMH,;

paBHOJECHCTBYIOMEN YCHIMIA CO- Y — pacCTOfHHE OT HEHTpa TAXKECTH
OTBETCTBEHHO B apMarype S DpUBC/IEHHOTO CEYeHH: 10 pac-
S'; TAHYTOH IpaHu B QopMymax

Agu A, — WIOWAN CeveHUs HeHAmpsTae- (5) no BonoxHa GeroHa, B KO-
TOpPOM ONpepeNnAeTcA Hampspke-

gtc;nse?marypbl COOTBETCTBEHHO o Some (16) 1o v
Ag,, —WIOWANh CEYEHHS XOMYTOB, Hee HarpeToll IpaHH B (opmy-

PACTIONIOXEHHEIX B OJHOH HOp- , nax (23), (30);

MaIbHOH K DIpOMONBHOH ocH YgH Yg — PaCCTOSHHA OT LEHTPa TAKECTH

3]IeMeHTa IUIOCKOCTH, Ilepece- IPHBE/ICHHOTO CEYeHHA JIeMeH-

Kajolee HaKIIOHHOe CeYeHHe,; Ta 1o PAaBHOJICHCIBYIOMIEH yCH-
X — BBICOTA CXKaTO 30HBI GeTOHa; nuit B apmatype S u S [ B ¢op-
£ — OTHOCHTENIbHAA BBICOTA CXKATOM mynax (14) u (15)];

30HB! GeTOHa paBHa Xx/ho ; ft» €; M €. — pacueTHbIC BEJIMTMHBI Nporuta,
2 — K03 PHIMEeHT  apMHpOBaHuA, YWIHHEHHA M YKODOYCHHA e~

omnpemen sieMbI KaK OTHOIIICHHE MEHTAa OT BO3CHCTBH TeMIIepa-

IVIOIANM CeYeHHs apMaTyphl S TYPpHI,
K IDIOLIATH nonepequom cege- ac,c ‘—cpemﬂ paclleﬂma BEJITAYMHA
PACKPLITHSA TpeLIyH;

HMs anemeHTa bh, Ge3 yuera
CKAThIX M PacCTAHYTHIX MOJOK;

Sp, Uy, — CTATHUECKHE MOMEHTHI INIONIA-
Oell ceueHMA COOTBETCTBEHHO
CXaroit M pacTaHyTO# 30HSI Ge-
TOHA OTHOCHTENILHO HyJIeBOik 1H-
HMH;

S;o U Sg, — CTaTHYECKHE MOMEHTH IUIOMIa-
Oedi ceueHMA COOTBETCTBEHHO
apMmatypsl S # S’ OTHOCHTETBHO
HYNEBOMH JINHHH;

I — MOMEHT nHepuMHu cedeHHA Gero-
Ha OTHOCHTE/IbHO DEHTpa TA-
XKECTH CeYeHHA 3IeMeHTa, BBHI-
yncnsaeMsiit Ge3 ygera Temmepa-

Ag inc — WIOLATS CEYEHHA OTOTHYTHIX
CTepXHEH, paCHOIOXECHHbIX B
OIHOH HAKJIOHHOH H IIPOJIONIb-
HOH OCH MeMeHTa IUIOCKOCIH,
nepeceKalomeil HAKJIOHHOE Ce-
geHue;

Sinc — PAcCTOSHHE MEXY IWIOCKOCTA-
MH OTOTHYTHIX CTepxHeii, H3Me-
peHHOe IO HOPMAIH K HEM;

S — paccTOsHHE MEXOY XOMYTaMH,
H3MEpEHHOE IO [jIMHE 3lie-
MEHTa;

t; — TeMnepatypa GeToHa;
£} — CpelHAA TeMuepaTypa GeToHa;

Typhl KaK [JIf HeHarperoro Ge- tu t; — TemMuepaTypsl apMatyphi S HS';
TOHa; t; — TeMIlepaTypa cpesbl CO CTOPOHBI
I,,; — MOMEHT HHEpUHH IPHBEJEHHOTO HCTOYHHKA TEINa;

CCUCHHA 3NIEMEHTAa OTHOCHTENb- f, — TeMnepaTypa BO3RyXa C HApYX-

HO €Tr0 ICHTpAa T/DKECTH, omnpe- HO{i CTOPOHEI JTeMEHTa;

HOenfeMbii B COOTBETCTBHM C

yKasanuamH 1. 1.28; Ipw — TEMIEpaTYpa GeTOH2 B HEHTpe
I; — MOMEHT WHepUMH TUIOWIAZM Ce- THXKECTH TNPHBEACHHOrO Ceve-

YeHHS apMAaTyphl OTHOCKTENIBHO Hus;

LEHTpa TDKECTH CeYeHHA ate- ty. —cCpemasAs TeMmmepatypa GeroHa

MeHTa; C)KaTo# 30HEI CCUCHHA.
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