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MPEANCIIOBHE

PexoMenganum nmomonHawT crakgapt C3B 1000-78. Onu 30T BO3MOXHOCTE
Ha CTAAMK MPOECKTHUPOBAHHA OUEHHTHh INpedenbl OrHecTORKOCTH OeTOHHBIX M XKe-
Nig300eTOHHBIX KOHCTPYKUHA, NPOBEepUTP MX COOTBEICTBHe TpeboBanusmM
CHull 2.01.02—-85 u nmpu HeoOXOMMMOCTH HOBBHIICHMA OIHeCTOMKOCTH BHeCTH
W3MEHEHUA B NpOoeKT KOHCTpYyKIMM. Hcnonp3loBaHue pexoMeHpauult Mo3BOJINUT
COKPATHTh CPOKK pa3paboTKM M BHepeHUS B NPAKTHUKY CTPONTENHCTBA HOBBIX
3bDeKTHBHLIX GeTOHHBIX H XeJe300eTOHHLIX KOHCTPYKUMIt M mpUMeHATH Oolee
IKOHOMHYHEIC MX pelleHuA Onaromaps KOMIDIEKCHOMY y4eTy BCeéX TpeOoBauumii,
NpeTbABNASMBIX K KOHCTPY KIMH.

PexomeHpanun paspaboramsl HHWHWIXBom Toccrpog CCCP  (OoxT. TexH.
Hayk, npod. B.B. XyxoseimM, A.P. MunoBaHOBEIM, KaHA. (u3.-MaT. Hayk
AE. Ceranoprnim, mx. WU.C. Bonoukunoft) ¢ yuyactruem BHHUUITIO MBJ CCCP
(mokT. TexH, Hayk A.U. SIxoBieB, KaH, TexH. Hayk B.I'. Onummien) .

Ilpn cocTaBneHUm peKOMeHOauu# MCNONB30BaHBI PpPe3yJbTarThl HAYYHO-
uccnepoparelibckux pabor, BHNonHeHnblx HUMXBom, BHHHUIIO, a TakXe
MaTepuankl MeXOYHApOAHBRIX oOpraHulaimil: EBponelickoro KxomMmTeTa 1o
OetoHy (EKB) u Mexaynapoguoro Copera aCoparopu#fi mo HCHBITAHMIO
CTPOUTIBHBIX MaTepuanoB U KoHCTpyKuuit (PUJIEM) .

3aMeuaHUA M NOpeMIoXeHMA npock0a HampaBnATe No ajpecy: MocKna,
109389, 2-a HMucruryrckad yin., 6, HAWNXKDB, naGoparopuss XapocToMKHX Oe-
TOHOB, KOHCTPYKIMH U OIHECTORKOCTH Kelle300eTOHHBIX KOHCTPY KUK,

OCHOBHbIE TEPMHWHbBI 1 UX CITPEAEJIEHUS

OrnecTOMKOCTD XOHCTPYKHHMHM — CHOCOOHOCTP KOHCTPYKIMH COXpPaHATH
OTHCNPErpaXJalnmy®nw, TeDIOM3ONIHUPYIOLIYI0 M HeCYuyX® CHOOCOGHOCTR npH
BO3MeNCTBUY [OXapa.

[IpenensHbie COCTOARNA KORCTPYKIHH MO OTHECTOMKOCTH

o norepe Hecymell cnocoSHOCTH KOHCTPYKIM M y3imoB — oOpyllleHWe WM
npornd B 3aBHCUMOCTH OT TANA KOHCTPY Kumii;

no TemioM3onupyiomiell CHNOCOOHOCTM — MNOBBINICHUE TeMIlepaTyphl Ha He-
oBorpeBaemMoif MOBepXHOCTH B cpelHem Oonge dem Ha 160°C unm B 1moOoi
TOUKE 3TO#l moBepXHoCTH Oonee 4eM Ha 190°C mo cpaBHeHMI0O ¢ TeMueparypoil
KOHCTPYKHMU N0 HarpeBa, w4 Oonee udem no 2209C He3aBHCHUMO OT TeMiepa-
Typhl KOHCTPYKIINK N0 HarpeBa;

o OTHelperpaxpawwe’k cmnocodbHocru (mmoTHocTH) — oO0pa3loBaHue B KOH-
CTPYKUMAX WIN CTHIKAX CKBO3JHBIX TPEIIMH MWIM CKBO3HEIX OTBEpCTUl, depe3
KOTOPBIC MPOHMKAIT NPOAYKThI FOPEHUA UJTH IUIAMA.

1 HapyI)KHBIX CTeH, HOKpuITUi#, Ganok, ¢depM, KOMOHH M CTONGOB MpeXeib-
HBEIM COCTOAHMEM SIBJIAeTCA TOJIBKO TaKoe, NPH KOTOPOM IOPOUCXOOUT NoTeps
HecyHel cnocoOHOCTY KOHCTPYKIIUM U Y3I10B.

CranpaptHelift TeMnepaTypHbiii peXxuM — H3McHEHHE TeMIEpaTyphl CpeEHbl
BO BpPEMe¢HH NP¥ TPOBCHCHUY OTHEBOI0 MCIBITAHUA B COOTBCICTBMM C TeMIIE-
PaTYpPHO-BpEMEHHON 3aBUCUMOCTBIO: [ — fo = 345 lg (4807 + 1), rme t —
TeMIIEpaTypa Cpeakl B KaMepe e B MOMEHT 7, [g — HavaJlkHas TeMIOepaTypa
cpempl, 7 — BpeMsd, 4, OT Havana UCHLITaHUA. (3HadeHus ! npum Iy = 200C
AaHBI B TaOn. 1 npun. 1.)

CrangapTHOe OrHeBOoe HMCHBITAHHME — 3KCOCPUMEHTATEHAA OLCHKA MOBEICHHA
KOHCTPY KLIMY NTPH CTAHNAPTHOM TEMIICPATYPHOM pexXume.

Ilpepen OrHecTOMKOCTH KOHCTPYKUMM — MOPOMEXYTOK BpPeMEHH, 4, OT Hauaua
HarpeBaHUA KOHCTPYKUMM MO CTaHOAPTHOMY TeMIIepaTypHOMY peXuMy OO II0-
TEPH €0 OTHECTOMKOCTH, T.€. JOCTHIXeHUA ONHOre U3 MNpefenbHBIX COCTOAHUN
KOHCTPYKIVH 110 OTHeCTONKOCTH.



1. OBIME NOJIGKEHWA

i.1. betoHHABIe U Xene300eTOHHLIC KOHCTPYKUMY HOJDKHEI UMeTh Mpencn OTHe-
CTOMKOCTH He MeHee Tpebyemoroe CHull 2.01.02-85.

IIpemensl OrHeCTOMKOCTH CTPOUTENERHLIX KOHCTPYKIME ONpPEOeNsTCH Mo
craHgapry C3B 1000-78 ’TipoTHBoOmoXXapHele HOPMEI CTPOUTEIIBHOTO INPOEKTH-
poBaHus., MeTo[ HCHEITAHUSA CTPOMTSIEHBIX XOHCTPYKUMHA Ha OTHecTOMKOCTB”
KaK cpefHee apu(PMeTAUeCKOe Pe3yILTaTOB HCHBITaHW ABYX OOUHAKOBHIX 0Opas-
noB. IIpegenti orHECTOMKOCTH KOHCTPYKIME MOIYT ONpeleNAThCH U PacueTHEIM
nyTeM. Ihig Toro, YToOb! KaxKk M B UCOBITAHHAX IonyduTh CpeAHuU# pe3ynLTat, B
pacuerax cluegyeT HCOONb30BATE CpelHUe 3HAYCHUA TeONMOTeXHUYSCKHX H MeEXa-
HHYSCKUX XapaKTEePUCTUK MaTepuaiioB. COOTBETCTBEHHO PacicTHEIC CONPOTUBIICHNA
OeToHa W apMaTypH A pacyera OTHecTOMKOCTH NMPHHHUMAIOTCS BBIlIe HOPMATUB-
HEIX COMPOTUBJICHUM, OTBEUAIMX HaVMeHBUIMM (KOHTPOIMPYEMBIM) 3HaYCHHAM.

1.2. llpeaen orHecToMKOCTH OcToORHON MM Xene300eToHHON KOHCTPYKIMU
ONpedeNaoT MmyTeM pacdeTa Hecymlell M Temnmom3oimpywIiuell cnocoOHOCTH OpU
BO3JICHCTBUHM CTAaHOAPTHOr'O TeMOepaTypHoro pexuma. I[IonyueHHEIE pe3VIIBETAaThI
A0y CKAaCTCA UCNIONB30BATE Ha CTaINH IPOSKTUPOBAHISI KOHCTPY KIUH.

1.3.ITpepen orHecToMKOCTH KOHCTPYKIHM mO Hecymielf cnmocoGHocTH paBeH
BpEeMeHM T, OT Havana Or{HeBoro BO3feicTBUA Ho MOMEHTa, KOITI2 HecyuleH cno-
COOHOCTH KOHCTPYKIMM CTAHOBHUTCHA HeNOCTaTOYHO IJIA BOCHPUATUSA NPWIOXKeH-
HoH K Helf HopMaTUBHOI HATPYIKH.

1.4. IIpu pacuere mpedesia OrHeCTOMKOCTH CTPOMTSIIBHON KOHCTPYKIMM MO He-
cymtedt cmoCoOOGHOCTM AONYCKAaeTrcs paccMaTpUBaTh COCTABIIAIOMME €€ 3IeMEHTHI
KaK CTaTHYCCKU ompedciInMBble.

MoXXHO omnpeneNnATh Opedell OTHECTOUKOCTH CTATUYECKHU HeoNpedeMMol KOH-
CTPYKIOUM B OeNoM, UCHONL3YS VIS 3TOH nenm pa3lmyiHbie Metodnl pacdeTa. Ilonmy-
YeHHLIC pe3YNBbTAThl B 3TOM cJlydae cnenyeT cornacoBars ¢ HAXbowMm.

1.5. OoNpeReNneHn” Hecyiell CmocoOROCT KOHCTPYKOHY BHavaJle HaXOLAT
pacrnpefencHne TeMIleparyphi Mo CeYeHUIO MIU B OTHENBHBIX TOMKaX CeY¢HHA KOH-
CTPYKOMH B MOMEHT BpemeHnm (pa3sn. 4, 5, 6), UM 3aTeM BRMHUCIAKT HEeCYUIYIO
CMOCOOHOCTh KOHCTPYKOMM B TOT )Xe MOMEHT BpPpeMEHH C yYeTOM M3MeHCHUE MexXa-
HUYEeCKHUX CBOHCTB MpOrpeThlX OeToHA M apMmaryps! (pasf. 2).

1.6. Onenka Temionzonupymome# CNoCOOHOCTH KOHCTPYKIUM, T.e. TeMilepa-
TYPH Ha ee¢ HeoGorpepaecMoil NMOBEPXHOCTH B MOMEHT BpeMcHH OT Hauana oTHe-
BOI'O MCHOBITZHUSA, IOPOU3BOIUTCA MOYTeM pellcHUA TeIIOTEeXHUYECKOH 3amaun
OporpeBa Ce4eHUA KOHCTPYKIMM C© yueToM ycnopuli TemwiooOmeHa Ha ee oborpe-
BaecMRIX U HeoOorpeBaeMBIX mopepXHocTtax (pasa. 3) . HalineHHasd BenMUYMHA TeM-
nepatyphl Heobor'peBaemMoill MOBEPXHOCTH COHNCCTaBISeTCA C MOpedentHO HO-
OYCTHMO.

1.7. Jonyckaerca He onpenendAIs TOYHOE 3HAYCHMEe Mpeldeiia OIHeCTOMKOCTH
KOHCTPYKIUM, OrpaHUUMBAACH MNPOBEPKON COXPAaHEeHUA KOHCTPYKIMEHA TeImno-
N3oJMpyoLlelt 1 Hecyme#l cocoGHOCTM B MOMEHT BpeMeHU Ty (OT Hadayia oTHe-
BOTro RO3dclicTBYA) , paBHBIY TpebyeMoMy npefieny OTHEeCTONKOCTH.

Eciiu mo Hecyme#f M Temrondonupymwoiuel cnocobHocT! mnpementHoe COCTOS-
HUE HE¢ JOCTUTHYTO, TO OOMYCKACTCHA YKA3ILIBaTh, YTO NMpedell OTHeCTOMKOCTH KOR-
CTPYKLUMM He MeHBIO¢ 3HA4YCHUA Ty, TpebyeMoro oT AaHHo# KOHCTPYKIHMM INpH
OpYMEHEHVM B 3aHUAX ONpPeNeJICHHOK cTeleHy OTHeCTOHKOCTH.

Ecin B MOMEHT BpeMEHM 7Ty Hecymias ChnoCoOHOCTE KOHCTPYKIMH Oyaer
HedOCTaTOuYHa [JIA BOCHOPDHATHA MNOPWIOXEHHON HATPY3KH MWK TeMIcparypa He-
oOorpepacMoll NOBEPXHOCTU HNPEBBICHT HOMyCTHMEIE 3HaUYeHMUs, TO Ipemen OrHe-
CTOMKOCTM KOHCTPYKIIMM MeHbIIe TpeOyeMoro oOT [JaHHOH KOHCTpPYKIMH
CHull 2.01.02-85 u HeoOXOmMMO BHeCTH H3MeHSHMA B NPOEKT KOHCTPYKIUM
IJISL HOBRIIIICHNA ee OrHEeCTONKOCTH.

1.8. Jna onpedeiieHNs TOYHOI'O 3HAYeHMS Ipeeila OTHECTOMKOCTH KOHCTPYK-
IV ClieflyeT BRIOpaTh MOMEHTH! BpeMeHu T, B T, (7, < 7,), B HHIepBajl¢ KO-
TOPBIX HAXOOWTCA oOXugaeMoe 3HaudeHHMe mnpenaena orHecrodkocTh. OxmaaeMoe
3HaYeHUE mOpeaena OrHeCTOHKOCTH KOHCTPYKHOHU MOXKeT ObITh BHIOpaHO Ha OCHOBE
H3BECTHBIX IIPEeHe)IOB OTHECTOMKOCTH aQHANIOTWYHERIX KOHCTPYKUNAH, IpUBeIeH-
HEIX B “TlocoOGuu IO oNpeHelieHHIC MpeelioB OTHECTOMKOCTH KOHCTPYKUMM, Npe-
JEIOB PACHpOCTpPAaHeHUA OTHA [0 KOHCTPYKHMAM U Tpynn Bo3IropacMOCTH Ma-
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tepuanos” (M., Crpo¥m3amar, 1985) . PekoMecHaOyeTca NpuHUMAaTE 7, ¥ 7, TaKUMH,
qTO6R! MEHBIIaA K3 BeJMUMH 7, OTIMYanach of Gosnbiueli 7, He Gonee yeM Ha 35%.

Ecim pacueT TEIDIOH3O0NHPYIONIEH M Hecyluell CHOCOOHOCTH KOHCTPYKIMKM IS
MOMEHTOB BpeMeHM T, ¥ 7, HNONTBEPOMT, 94TO MEXOY HUMM JOCTUTACTCA OpenesTh-
HOe¢ COCTOSIHHE M0 Hecymiel vnu TelloM3onupyrine# cmocoOHoCTH, TO 3IHAYCHME
IIpeneiia OrHeCTOUKOCTH KOHCTPYKUMH JIONYCKASTCA OonpedeIuTh o JNvHeHHOH
UHTePIOJALNH,

1.9, IIpenen orHecTOUKOCTH KOHCTPYKHMH II0 HeCyile# cIHocOOHOCTH 3aBUCHT
OT NPMHATHIX Harpy3okK. B coorBerctBu co CHull 2.01.07-85 npum pacuete
KOHCTPYKIUII Ha OIHeCTONKOCT, HONYCKAeTCA YUMTHIBATE JMIIL HOPMATHBHBIC
3HaYeHNA, MOCTOAHHBIX U JUIMTENEHBIX Har'PY3OK.

1.10. Harpy3ku cinefyeT NPUHUMATH B COOTBETCTBHM ¢ KOHKPETHHIM IPOCKTOM
30aHKA WIK COOPYXXEHUA, B KOTopoM OyaeT MpUMEHATECA KOHCTPY KIUA.

1.11. JIng Hecymux KOHCTPYKUMHA, KOTOPhIe MOXHO UCNOMB30BATE B PA3JINUHBIX
OpoexTax (HampuMmep, Uit THUNOBHIX KOHCTPYKUMH), CIICAYET pACCUMTHIBATH Ipe-
[eNbl OTHECTOUKOCTH NMUO0 I8 pa3nu4HBIX VPOBHeY Harpy3oK, mMbo 1A Harpyas-
KH, KOTOpas NpHMBOMMT K IapaHTUPOBaHHOMY (HauMeRblUIeMY) Npenaeny oOrHe-
CTOUKOCTH,

1.12. IIpn yxas’annm B HOKYMEHTaX pacdeTHOTro 3HaYeHMs Ipefelia oTHECTO#’-
KOCTH Hecyimiel KOHCTPYKIMM CNeAyeT NPUBECTH TakoKe 3HaYeHNe HaTrpy3Ku, UIH
KOTOpOI'o OH onpefcicH.

i.13. Ecin Heu3sBpeCTHhI Harpy3KH, NOJ KOTOpPhIe CHPOSKTUPOBaHA KOHCTPYK-
nMA, UX ClHedyer ONpenensTh CneaymommMm o0pa3zoM. PacCumTaTh HeCylIylO CIO-
cobHoCTh KOHCTpYKu¥MM R B coorBerctBuM co CHull 2.03.01-84 u, mpuHas He-
NOUCHONb30BaHUE Hecywiel cnoCOOGHOCTH KOHCTPYKIHM 33 5%, B3ATh B KaYeCTBE
pacueTHoro 3HaveHus Harpysku 0,95R. B coorBercTeum co CHulII 2.01.07—85
BRIOpaTk 3HauYcHME Ko2(hdHUumeHTa HANSXHOCTU 110 Harpy3Ke Yf M HONK NOCTOAH-
HEIX W JUIMTENBHBIX Harpy3oK IS OXUEAcMEBIX Vi JaHHONW KOHCTPYKIMH Ha-
rpy3oK. JeneHpreM pacueTHOro 3HaveHuA Harpy3ku 0,95R Ha Yr cHemyer onpene-
JINTh HOPMATHMBHOE 3HAUYeHHME HAUpPy3KM, OT KOTOPOIO B3ATH OO, OTBEYANINYIO
MOCTOAHHBIM U UTENBHBIM Harpysxam. Ilony4eHHYI0 Harpy3ky HeoOXopumo
OpUHYMATh B KaAYeCTBE HOPMATUBHON OpH pacueTHOM onpefencHUuM I'apaHTHPO-
BaHHOI'0 Npefciia OrHeCTORKOCTHA HeCYIIe KORCTPY KIHY.

1.14, PekoMeHOann Helb3d NPUMMEHATH K pacyeTy NpefeiloB OTHECTOHKOCTU
TeX OETOHHBIX H Xejle300eTOHHEIX KOHCTPYKIMil, B KOTOPHIX OPH OTHEBOM BO3-
OEHCTBUH BO3HUKAOT OTKOJBI, YMEHBIIAOMMe pasMephl CedecHMS MMM oOHaXKaK-
uMe apMarypy. Kak mnpasulio, OoTKONEI OeToHa HAONIOHAIOTCSA A KOHCTPYKIHH
JIMIIL HEMOCPEACTBCHHO NMOCNE M3roTOBJICHUA WITH X SKCIUIYaTally B HOMEIeHUAX
C BRICOKON OTHOCUTSJILHOH BIIAXKHOCTLIO BO3AYXA.

Bo3MOXHOCTE NOABJICHHA OTKONOB 0eTOHA B KOHCTPYKIIUM MOXHO PaccuuTaTh
Ho Meroauke, mpuBedeHHON B 'PeKoMeHOAUWUAX mo 3aliaTe OeTOHHBIX M Xele-
300eTOHHBIX KOHCTPYKIU# OT Xpynkoro paspynieHusa” (M., Crpoimapar, 1979).

2. PACYET HECYHME¥ CIIOCOBHOCTH BETOHHBIX
W KEJIE3OBETOHHbBIX KOHCTPYKLIUHA
IMPH OrHEBOM BO3AENCTBUH

2.1. IIpu pacuere Hecymiei#t cnocoGHOCTH OGeTOHHBIX K KeJIe300eTOHHRIX KOH-
CIPYKIMH CneayeT YYUTHIBATh U3MEHEHMEC MCXaHMYSCKUX CBOMCTB OeTOHa u apma-
TYPhI B 3aBHCHMOCTH OT WX TeMIIcpaTyphl, ONpeAcIIcHHON TEINIOTEeXHHMICCKAM pac-
HETOM; BO3IMOJKHOC U3McHERYC pPacuUeTHOH €XeMBI NIpeRelIbHOI'0 paBHOB CCHUA BCIICA-
CTBHE TEMIIEPATYPHRIX AedhopmManul caMo#lt KOHCTPY KU,

Honyckaercs He yYATHIBaTh B pacueTe CaMOYpPaBHOBEIllcHHbIe TeMilepaTtypHEle
HanpsOXeHUud B KOHCTPY KIIHH,

2.2, PacueTHEle CONPOTHMBIIGHAS CXATHMIO M pacTsDkemmo Geroma Ry MRy,
¥ apMatTypH! Reepy B Rgy MM pacdera OTHECTOUKOCTH ONPEHENAOTCH NeNcHueM
HOPMATHBHBIX COINpOTHBIcHHUY, upuBeneHHRIX B CHull 2.03.02—84, Ha cooTser-
cTByIme Koddbdmmentsl HagexHocTy — no OeroHy Yp = 0,83, mo apmarype
Y = 0,9, IIpn 5ToM HOpMAaTUBHEIE COIPOTHBIICHUS APMATYpHl CXKATHIO OPH HAIH-
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Yny CuelieHusS apMAaTYpeRl ¢ OcTOHOM MNPEHUMANTCS pPaBHBIMU COOTBEICTBYK-

gmom Mﬁopmammm CORPOTMBIICHNAM apMaTyphl pacTsiKeHu0, Ho He Oonee
S a.

PacueTHbie CONpOTUBIICHUS OeToOHA U apMaTyphl IIA pacdeTa OIHECTOHKOCTH
CHIDKAIOTCH HYTEM YMHOXEHUA COOTBEICIBCHHO Ha KO2(D(DUIMEHTHI YCIOBU
paGoTr! OeroHa Ypy (Tabn. 2 mpun. 1) u apmaType! Yy (1abn. 3,4 opun. 1),
opr 3ToM nprHAMaioT npuBedcHHBIe B CHumII 2.03.01-84 koaddyuumenTsr yoio-
BU paiﬁgm OeroH2 Yy = 1,0 ¥ xo3pdmumeHTE! ycnoBu¥ paboThl apMaTyphl
Ysi T L1,0.

iMOJI}'IIH yapyTocTn OeToHAa M apMaTypel npuHumawTcs no CHuII 2.03.01-84
¥ YMHOXAWTCA COOTBEICTBEHHO Ha Ko3(pdumueHTH! [y (1201. 5 npun. 1) nu
By (Tabn. 6 mpun. 1), yuuTeIBalome CHIDKeHue MOJYJIS YOPYTOCTH IIPHA HarpesBe.

2.3. HauGonee TOWHO HeCYyIy® CnocoOHOCTP KOHCIPDYKIUM ONpPENeiidioT
KOHCUHO-ONICMEHTHBIM MeTOJOM WM MHOoCNOMHEIM pacueroM. B  o0oux cnydasx
PACUCTHRIC 3JHaAYCHHNAE MeXaHMUYSCKHUX CBOHCTEB MATEPHANOB KOIKIOI'0 3IJEMEHTA
WIIH CII0Sl MPUHUMANOT € YYETOM eI'o TeMIIeparypEl.

Meroguka pacdyera Hecymel cnocoOHoCTH OETOHHBIX H Kejle300eTOHHBIX He-
paBHOMEPHO IPOIpeThiX xgmyxmﬁ nyTeM pa3bueaua cedcHHA KOHCTPYK-
MY Ha YacTH H3NOXKeHA B 2.03.01—84 » “Mocobm no NMPOEKTAPOBAHUIO
OSTOHHEBIX M Xel¢300eTOHHBIX KOHCTPYKIMIA, npeOHA3sHAYeHHRIX MIA paboTHl
B yCROBUAX BO3AcicTBHA HOBLINICHHLIX Y1 BRICOKHAX TEMIICPATYP .

2.4. JJonyckaercs npuHuUMaTh A koadhoummeHTa ycnopmaft paboTel GeroHa
Tbt YNPOLIEHHYIO AIMPOKCHMAUMIO: Ypr = 1 mput <f . , Yot =0 mpu t > toy
(3HaueHust £, nNansl B TaOn. 7 npun. 1), T.e. OpUHUMATH, 970 OeTOH HarpeTRIl
00 TeMMepaTyp He HpeBRIIUAIINX KPHTUYECKYID HE CHIDKAeT CBOEH IPOYHOCTH,
a Geron, Harpertlit Ko TeMOepaTyp BhINIC KPUTUYSCKOM TepAeT NPOUHOCTh M IOI-
HOCTBIO BRIKIIOYAeTCA U3 paGoThl.

BeToHHBEIe U Xe1e300eToHHBIe KOHCTPYKIVMM YMEHLIICHHOTO MOHEPEYHOro
ceucHrA (Ge3 BRIKIMIOYEHHOTO M3 pabGoThl cnod GeroHa, mporpeToro mo ¢ > tor)
C PACYSTHLIMHU CONPOTHBICHAAMHE OeToHa 1 apMaTypH! JA pacieTa OrHeCTORKOCTH
paccuuThRIBalOTCA B cooTBercrenu co CHull 2.03.01-—84.

2.5. OraeBoe BO3MAcHCTBHe KPaTKOBPEMEHHO, MO3TOMY CHEXYeT NPHUHUMATE
Ko3(hprumeHTR ycnoBnlt paGoThl AN KPATKOBPEMEHHOTO BOIAEHCTBHA HArpy30K.
Ho He Gonee 1. Hanmpumep, npd ucnonms3oBanuy dopmyies (21) CHull 2.03.01-84
ciiefyeT NPUHUMATh 3HaYeHUA Ko3(h@dupMeHTOB, OTBedaronue ciyudaw My /M = 0.

[IpenBapuTensHoe HanpsKeHHEe apMaTyphl NONHOCTEIO Tepdercs NOpPH  ce
Harpese Ho 300°C; npu BEIMECIEHMM YCHOBHON KpUTWYcCKO# cuibl B (hopMynax
(20) u (58) CHull 2.03.01-84, BMecTo k03¢ dummenTa 6, cnenyer NpHUHEMSETH 8.

2.6. TemnepatypHEle Hong B cedeHUM KOHCTPYKIMM MOXKHO ONPEHCsaTh TEIDIO-
TeXHHYSeCKEM pacueToMm (pa3f. 3) C UCHONBb3OBaHMEM KOHEYHO-PA3HOCTHRIX WM
KOHEYHO-2JICMEHTHRIX METONOB, HIM MPUHMMATh 0 ONYOIMKOBAHHBEIM pe3yJib-
TaTaM TEIVIOTeXHHYECKHUX pacueYoB NporpeBa OETOHHBLIX cedeHuii. PacueT Temie-
paTyphl OeTOHA M apMaTYpHl B CIDIONIHLIX CEUcHUAX DETOHHBRIX M XKelle300eTOHHBIX
KOHCTpYKuuii mpuBeeH B pa3fl. 4; A INOCKUX KOHCTPYKIUNM TaKOKe MOCTPOEHLI
rpaduxy nporpena (puc. 1 npmn. 1).

Tomumuy cioeB OeToHa, HArpeTHIX HO [ > fpp , MOXKHO A 3a[aHHEIX MOMEH-
TOB nspememi ONpelieIATh B COOTBEICTBMM C YKadaHMsiMM, NPHBEHEHHBIMA B
pazn. §.

2.7. Ina w3ruGaeMuIXx CBOCOHHO OMMPAONMXCH Kee3oO0eTOHHLIX IDIMT IipH
OTHEBOM BO3AeHCTBUM CHH3Y oOpylleHMe HPOHCXOIUT BCIICOCTBUE YMEHBIICHUS C
OpOrpeBOM NPOUYHOCTH pacTadyToil apmatyphl. [Ipu pacdere MoXHO NpeHeOpeus
mporpeBoM CxxatToll 30HLI OeToHA 1 CXKaToi apMATYPHI.

Hng cmmommo#t cRoGOMHO omMpaomeiicd mo ABYM NPOTABONONOXHEIM CTO-
poHaM IDIMTHI BERICOTY CKaToif 30HBEI 6eToHa npM paspyleHMM N0 HOPMalIbHOMY
CEYECHHIO OT MOMEHTa M onpepensoT o dhopmyrne

X= e ——— _—— (1)




IIPOBEPUB BBIMOJNHECHUE YCNIOBUA x > 24’ (ecild OHO He BHINONMAECTCH, pacyeT Befer-
ca Ge3 yuera oKaroii apmaryphl) . KpuTnieckoe 3HaveHue KO3dGuiiveHTa YCIIoBHMA
paboThl apMaTypbl COCTABHT

p "

Yst, cr =

IIpu oTCYTCTBMM CKAaTO# apMaTyphl 3HaUCHUE Ygr ¢ OYReT

M M

B zapucumMoctn oT Kjiacca apmatyps! nHo Tatn. 3, 4 opui. 1 onpeaensoT TeM-
Heparypy apMmarypsl [f,r, 0OPH KOTOpPOH J[OCTUracICA MoJIydeHHOE 3HadcHUE
Yst, cr - 110 KpUTUYecKoOM TeMIepaType apMaTyphl pacCUMTBIBAIOT JNHOO TOJNILMHY
JalUMTHOT'O0 CNoA OeroHa, oOecnmeuuBaouly® TpeOyeMblit nmpeden OrHECTONKOCTU
(pazn. 6), mubo nmpu 3aJaHHOi ToONMUMHE 3aUMTHOI'O CHOS OeToHa ompenendroT
npefen orHeCTOUKOCTH KOHCTPYKIMH, paBHBINl BpeMeHHN AOCTHKeHMS B apmatype
KPUTHICCKON Temuepatyphl Lo {(pasnm. 7). T Ke 3Ha4YeHUsA MOryT ORITH onpele-
JICHH 00 rpadyKaM nporpeBa CIUIOUIHBLIX OeTOHHRIX mMT (cm. puc. 1 npun. 1).
JonyckaeTcd npuHUMaThk TeMIOEpaTypy apMaTypHOTO CTEPXXHSI paBHo#t Temmepa-
Type OeToHA Ha YpoBHeE eI'0 HeHTpa.

2.8. Hgoenen OTFHeCTORKOCTH MO HoTepe Hecyllell CmoCoOHOCTH MHOTOIMYCTOT-
HEIX CBOUVOAHO OIMPAWUMXCHA IDINT NSPEKPHITHHA U NDOKPHITHI MOXHO IPUHVMATH
KaK U1 aHATOFMYHEIX CIDIOINHEIX IDIMT ¢ Ko3(pdummentom 0,9.

3. PACYET TEMIIEPATYPbHI ITPOI'PEBA B CEYYEHUAX
BETOHHLIX U KEJIE30BETOHHBIX KOHCTPYKIIUMA,
OBOI'PEBAEMBIX O CTAHAAPTHOMY TEMITEPATYPHOMY
PEXKUMY

3.1. HauGonee ToOYHO NpOIPeB KOHCTPYKIMHU oNpedensieTcss KOoHedIHO-Pa3HOCT-
HBIM WINM KOHEUIHO-3JIEMEHTHRIM pacueToM. JTH MeTOMbI IiejiecooDpa3Ho HuCHONb-
30B4aTh OPH OleHKe TEIWIOU3ORUPYIoINCH CHOCOOHOCTH KOHCTPYKIUUA, a TaKKe
Npy onpefeyicHUN NOpeaeila OrHecTOMKOCTE o Hecymieidl cnmocoOHocTH, ecnu CTa-
THYeCKuif pacdeT Hecyniet cmocoOHocTh mporpeToif KOHCTPYKIMH OCYUIECTBIIA-
eTCA METONOM KOHEYHLIX 3JIEMEHTOB MIIK mocnoiiHeiM pacdeTtoM (. 2.3). llopmo6-
HEIE pacdeTh! ClieyeT IPOBOAUTE C UCHOJIb30BaKeM JBM.

3.2. llprr nmpoBemeHUN pacueToB CleayeT NPMHHUMATE: HAYVILHYIO TeMNepatTypy
KoHCcTpyKimi 200C; Temnepatypy oOorpesamomieii cpeasl ¢ = 3451g (4807 + 1) +
+ 20, e T — Bpemsi, 4, OT Hauana ordHesoro so3neiicraud. IHaUCHWS [IPUBCICHD]
gogéﬁn, 1 mpwi. 1; Temmeparypa Cpefbl y HeoOOrpeBacMBIX HOBEPXHOCTeH —

B xavecrBe oOorpepaeMBIX ciieflyeT NPHHUMATL T HOBEPXHOCTH KOHCTPYK-
UMY, KOTOPhIC MOTYT NOMBECPraTbCAa BO3ACHCTBUIO OTHA IIPY MOXKape.

3.3. IlonHblii TemwIOBO# MOTOK K eAUHULIE [MOBEPXHOCTM KOHCTpYKIUMU
(xBr/M?) BKIIUYacT B cebsid KOHBEKTHUBHBIY (O, M NYyWCThli (Jp TemmoBble
MOTOKH:

Q =Q0c + O; 4)
O onpeneinsercs no dbopmyne

Oc =acft - te), (5)
rae l o — TeMIepary pa IoBepXHOCTH.
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Homyckaercs NpUHUMAaTh HE3ABUCHMO OT UX PacNoJIOKeHUA: 1A 0GorpeBacMbIxX

noBepxHocTel Qe =29 kBr/ (M? - 9C) {25 kxan/ (u- ™ - °C) ]: nns reoGorpe-
BaeMEBIX NOBEpXHOCTEH

a. =-135- m; ©)

O, onpenensiercd no dopmyne

a, 4
t+ 231 te + 273
Qr = 5167 'Ered ('__ ) f'?_' - ’ (7)
100 100
rae £ ped — NpUBEAESHHAA cTelleHbh YEPHOTHI CUCTEMBI ’’Ccpela — TOBEpPXHOCTHL

KOHCTPpYKIMK”, paBHasA 1/(1/g+ 1/& — 1).

I oGorpeBaronielt cpemp! € = 0,85, Mg Bo3AYNIHONK cpeap! y HeoborpeBaeMBIX
nmopepxHocret — 1,0.

A cucreMnl ’oborpesamiiias cpefa — OeToHHAA NMOBEPXHOCTL KOHCTPY KUK’
€ red = 0,56; mna cucTeMe! “Bo3Ayx — HeoBorpeBaemas GeTOHHaA MOBEPXHOCTH
KoHCcTpy ki — 0,63.

3.4. lIna wIoCKUX KOHCTPYKLMI MOMycKaeTcs He YYMTHIBATH TelwiooOMeH Ha
TOPUAX U NMPUHUMATE H3MeHEHMe TeMIepaTyphl TOJNBKC MO TOJINMHE KOHCTPYK-
My, T.€. OrpaHM4uBaTBCA pelicHHeM OAHOMepHON 3aJaud TeIDIONMPOBOXHOCTH.

3.5. AnA mioCKNX OOHOCTOPOHHEe HarpeBaeMBIX KOHCTPYKUMI 3HaueHHUS MMHH-
MaJIBHBIX TOMIIMH, HeoOxoouMelx M ofecneyeHus TpeOyeMBIX BeMMYMH Npedcna
orHecTolikoctu (Mo Temwron3onupymouie# CnocoGHOCTH) , IPHUBEIEHHI:

npyA CBOOOITHOM TeIIOOTBOOE B OKPYXAOIIYIO cpedy ¢ HeoDorpeBaemMoii mno-
BEpXHoCcTH — B Tabn. 8; B mpun. 1 paHel TaxKe r'padpuxy nporpesa no TONLMHE
KOHCTpYKumit (cM. puc. 1); npu oTCYyTCTBHM TemI0OTBOHAa ¢ HeoDorpeBacmoi
NOBEPXHOCTH — B Ta01. 9.

[lepBeift cnyyalt OTHOCHTCA K meperoporkaM, CTeHam, IIMTaM MNepeKpHITUH
Oe3 NOJNOB MM € NONAMH H3 HecropaeMBIX MATEPHATIOB; BTOPOH — K ILIOCKUM
KOHCTPYKIMAM, HeoOorpeBaeMad NOBEPXHOCTh KOTOPRIX HOKPHITA CropacMbIMH
MaTeprUaIaMHu.

litTykaTypka, CTAXKa, 3aCchIfika M MO U3 HeCTOpaeMbIX MarepuaoB YYUTHI-

BATCH IMIPH OoNPEOCIICHHHA TONMUMHEI KOHCTPY KIIMH.

3.6. IInsg MHOTONYCTOTHBIX MaHeje#l M ITIMT NMEPEKPRITUM, Y KOTOPLIX IUIOIMAAh
nycToT Ay cocraBnseT He Oonee 40% nonHoil mWIOWAAY MolepeYyHoro ceveHus A
AONYCKACTCA NPUHUMAThL Hpedell OTHEeCTOMKOCTH Mo TeIUIou3olupywuied cnocob-
HOCTH, KaK A IUIMT CIUVIOLUIHOrO MOICpeYHoro CedeHUs: ¢ NMpUBeEOeHHOH TOoNlu-
HON, paBHoOH

A~ Ag
h ?‘Ed = b ' (8)

rae b — mupuHA WATH.
Em}n I IDIUTBl [EPEKPLITUA UIBECTHA HATPY3Ka OT COOCTBEHHOI'O Beca
(xr/mM?), To mpUBeOeHHas TOMILMHA MOXeT OBITh onpenesieHa no dpopMyite

hred = p /P, 9)

rne p — NMIOTHOCTb GeToHa (cyxoro) (xr/m>).

3.7.llpu pacuere clelyer yYuThiBaTh, YTO C M3McHEHUEM TeMINepaTypbl H3Me-
HADOTCA TCIUTOTCXHUYECKUE XapaKTepUCTUKU GeToHA M apMAaTYDBI, 2 TAKKE BIIUAHUC
Ha HMX BI2OXHOCTH OeToHa.

Koadpuuuent remronporomnoctu | Brfm-°C)] GeTonoB m apmaryphr momycka-
€TCA ONpeReNiATE o opMylie

Af(t)=A4 + Bt (10)



3unavenus Ko3bdunuenToB A u B npuHuManTca no Tadn. 10.

IInAd apMaTypsl OONYyCKaeTcs NPUHUMATE TeMIIEparypy OOVHAKOBOH mo ee
CEUCHMIO,

YRSNEHYI0O TeNNnoeMKOCTD [Kﬂ.}l(/ (KI'-UC)] OCTOHOB M APMATYphl HOMYCKaETCs
IPHHIMATDH IO popMyIic

C(f) = C+ Det, (11)

3naueuua kosbdumnuento C 1 D npuHMMarorcs no tabdn. 10.
HNonyckaeTc® mpUMHUMATh, YTO MeXaHUueCKH CBA3aHHasd Boja B OeToHe McCma-
seTck mpu 1009C M upu 3TOM MoTNoOIIaerTcA TelTo B KomHdecTBe 2,26-10° xIhxk/
?xcr (539 kkan/xr), T.e. Npu HOCTHKEHHMM B Touxe (aneMeHTapHOM oOneme)
SeToHHoro ceueHua Temmneparyps! 1009C mpuTox Telnla HOMHOCTHIO HOET HA HCHa-
peHue corepxapiueiicsi B GeToHe BOMLI M AaNbHeHlllce HOBHIIEHWE TeMIOCPaTyphI
OyHeT OpoMCXOMUTH NHNIL NOCIe ONOJTHO0 UCnapeHus BOEbL.

3.8. [Ipy TeIWIOTEXHMYECKUX pacydeTax, He MCHONB3YINMX KOHEUHO-Pa3sHOCTHERIE
WIN KOHEUHO-VICMEHTHRIE MeTomkl (pa3p. 4—7), monyckaercd MCHONB30BATh B
pacyeTax MpuBeOeHHRIR (ocpedHcHMBIZ) KOSPOUUMEHT TEMIEPATYypPOUPOBOX-
HOCTH @red,M? 4, onpenenscmselit o hopmyiie:

3,6 » A(450) (12)
[C (450) +0,05wlp

2 red =

rpe A (450); C (450) — ko3t hUmUeHT TeIMONPOBOAHOCTA ¥ YHEIBHAA TeIUIOeM-
KOCTh GeToHS, BHiuncIAIOTCR 1o dopmymam (10), (11) npu t= 4500C; sxcrmyars-
muoHHAan (maccoBas) BIAXHOCTD OGeToHa, %, NpuUHMUMSemMaSs No TIpmi. 3
CHull 11-3-79* ’CrpouTensHast TemioTe XHKKAa .

.I[% nyriraaercﬂ UPHHEMATE 3HAYEHHUS W M COOTBETCTBYIOLME MM 3HAYCHHA Opgd
no Tabi. 10.

4. PACYET TEMIIEPATYPbl BETOHA ¥ APMATYPhI
B CITJIOMHLIX CEMEHUAX BETOHHbBIX
N KEJIESOBETOHHLIX KOHCTPYKLIU

4.1. PacdeT npuMeHuMM s IWIOCKMX KOHCTPYKIHK M KOHCTPYKUMH mpAMO-
yTONBEHOTO M Kpyrnoro cedeHmi#t. HavanerHad TeMilepaTypa KOHCTPYKUMA NPHUHATA
pasHo 20°0C.

4.2. lIns onpeneciieHUs TeMIepaTypr! B OeToHe BRIMHCILIIOT

. f 7

fHe xj - paccToAHUE, M, OT PACCMATPUBAEMOM TOUKH cedeHMA mo ! -i1 oborpe-
BAEMOHM IIOBEpPXHOCTH. TOMeK ! -# obGorpeBaemMol NOBEPXHOCTH X; = 0;
Y ~— XoahdpuumeHT, 4/, 3aBACAIUA OT IUIOTHOCTH GETOHA; IPUHEMBETCS IO

T46m. 11 npun. 1. .
4.3. Jlns apMaTyphl BeIMUMHA Xj; COCTaBHUT:

-
X TVt O N gt 8,4, (14)
rme yj — paccTosHue, M, oT I -ii oGorpesaeMoii MOBepXHOCTH HO GmpKaiIero

K Hell Kpasa apmatypsl; ¢, — Ko3IgdummeHT, 3aBUCAIMMI OT MIOTHOCTU GeToHa,
MpEHKEMaeMbIE IO Tabi. 12 npuin. 1; dg — oUaMeTp 8pMATYPBI, M.

4.4. 3aTeM OHpEeNENMOT OTHOCUTENBHLIE PACCTOMHUA:

r =x;/l < 1, (15)

rae ! — ronmuna, m, Hauasero IIPOrpeBaTLCS cI0A GeToHa;



!=\/12ared1"; (16)

T — Bpemsa oborpesa KOHCTPYKIMH, 4.
4.5. Temneparypy OeroHa u apmaryphkl B 3aBHCHMOCTH OT KonmiecTpa oborpe-
BaeMBIX MOBEPXHOCTEN N HX B3aHMHOT'O PACHOJIOKEHHUA ONpeleNAloT Io GopMyaMm:
IIpY OOHOH o0orpeBaecMoll IOREPXHOCTH

t =20+1200Q0 —r )2. 17)

(®opmyna npumennma opu x, < 0,77, rae 7 — paccroamue oT oSorpepaemMoik

10 npoTUBoONexaine eff NOBEPXHOCTH) ;
OpH ABYX NapalieNbHLIX 00orpeBaeMeIX NOBEPXHOCTAX

£=20+1200{(1-r )%+ (1—r,)2];. (18)

P B YX B32MMHO NepHeHANKYIAPHEIX 000rpeBacMEIX MOBEPXHOCTAX
t = 1220~ 120001 - A -~ )21 1 - (-1 ,)?%]; (19)

IpH TPEXCTOPOHHEM OTHEBOM BO3JicfiCTBUH, KOT/1a nepBad U BTOpad o0orpepacMelie
MOBEPXHOCTH MAPATUICNEHL], 4 TPSThA UM NEPHCHANKYIIAPHA

t =1220 — 1200 [1- (1-r,)% — (1-r )21 [1-Q1-r ;) 2%]); (20)

IpU YeTHIPEXCTOPOHHEM OTHEBOM BO3AcHCTBMM Ha KOHCTPYKUMIO (B3auMHO mapajl-

NensHB! ONepBad M BTopad, TperbsS M YerBeprad oborpepaeMeiec MMOBEPXHOCTH)

t = 1220-1200 [1- (1-r ) 2—A-r D21 [1- A—r ;)2 - (U-r,)2). (21)

Ecnn pna paccmarpuBaemoft Touku x; > I, 10r; =1, [1 - (1 —r;)2]=1,
T.e. { -4 0GOrpeBacMad MOBEpXHOCTh HE OKAa3bIBaeT BIMAHUS HA TEMMOCPATYPY B

paccMaTpUBacMoOli TOUKE.
B KOHCTpYKIMAX KpyTioro cedeHud, oOorpeBaemMBIX IO BCEeMYy NEPHMETPY:

t=20+1200V5/(b— x,)/(A—71,)?, (22)

roe b — pagnyc cevenun (M), x; <0,7b.

5. PACYET TOJIHH CITIOEB BETOHA, INPOI'PEBAEMbIX
A0 KPUTNYECKHUX TEMIIEPATYP 3A 3AJJAHHOE BPEMA

3.1. IIpu opHoit o6GorpeBacMo¥i MOBEPXHOCTH ONpeacialOT OTHOCUTENIBHOE pac-
CTOSHHET , :
ter — 20
Tl Y (23)

3aTeM

x,=rnl — ¢ ared, (24)

roe | onpepensiercAs mo dopmyne (16). Tomummy crmoss GeroHa 0, mporperoro
0 TeMIeparyphl ! oy , IPHHHUMAIOT PABHOHA X, .

5.2.Ilpu pByx mNapaulelbHBIX o0OTpeBacMBIX IOBEPXHOCTAX OIMpPEHeIIIoT
r, o dopmyne (23) u x, no dopmyne (24). 3arem nmo dopmyne (18) ompe-
He/soT TeMMepaTypy s TOYKH, HaXoldlule#ca oT obor'peBacMBIX HoBEpXHOCTeH
Ha pacCToAHudX x, U x, =h — x,, T'Ae 7 — paccTodHue Mexay oborpeBaeMBIMU

noBepxHocTsiMu. Eciu ¢ > t.p 4 TO paCCUMTHIBAIOT TEMIEPATYPY £ B TOUKE X; >
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> x,, X7 = h — x}. TonrumHy cros GeroHa, NPOrpeToro 10 TEMICPATYpPHl fp ,
OPAHUMAIOT ,
xl - xl
6=xl+-—t t’—— (t—te). (25)

53.3.[Ipu ABYX B3auMHO NEPHOCHMUKYIAPHBIX oOOrpeBaeMbIX IIOBEPXHOCTAX
BAOJIb 3THX MNOBEPXHOCTEH TOMNINMHA OPOrpeETOro CNOA NPHHHMACTCA KaK A
ofHoli o0orpeBaeMoif NMOBEPXHOCTH, BHYTPH Xe yITIa, 00pa30BaHHOI'O STHMM
IOBEPXHOCTAMY, TOJNNIMHA MPOTPETOrO CNOA onpenenaeIca no hopmynam:

54.1Ipn TpexcropoHHeM o00or'peBe KOHCTPYKIMH OPAMOYTOJEHOI'O CCUCHWS
(nepBasg n BTOpad oOorpeBacMble MOBEPXHOCTH B3aMMHO HApa'UielIbHBI, pacCTosA-
Hue MeXAY HUMH b, U NeplNeHAUKYIAPHL! Tperhbeidl) TONIIMHA NPOrPETOro CIOA
y TpeTheil o0orperaemofi noBepXHOCTH onpedeiserca no gopmynam:

r=W0nR+ e a,, ;)1 <1

w=1-2-(1-r%)7;

(27)
ro=1-— /_1200w:-_1_2_29+ tor _

1220 w ’

0 =ryl — P V-

TonumHa nmporperoro ciuos y neppoit M BTOpoil oGorpeBaeMoii moBepXHOCTEI
MPpHHKUMAETCA KaK [UId ogHo#i oforpepaeMoii moBepXHOCTH.

5.5. Tlpn ueThipexcTopoHHEM ofborpeBe TOJIUMHA [POTPETOro ciod y oforpe-
BacMBIX [IOBEPXHOCTEH nmpuHuMaercs o dopmynam (27).

B yrmax KoHCTpyKuMil HNPAMOYTOJIBHOI'O CeUcHUA NP TPEXCTOPOHHEM IYIIU
YeThIPEXCTOPOHHEM oOOoOr'peBe TONIIMHA IporpeTol'o Cliof ompedendeTca IO
¢bopmyne (26).

5.6. A verbipexcTopoHHe o0orpeBaeMEBIX KOHCTPY KM KBaJIpaTHOTO CeUeHUS
JOHNYCKAETCH OINpeAeNATh IUIOWIadb, OFpPaHUYCHHYIO H3oTepMoN [ = [y 1o

dopmyne

F =WV (2c¢)?, (28)

roe ¢ =h [2 — &, [k — pasmep xBanparnoro ceuerna; 8, — Tormmma croA, mporpe-
Toro o ! > (o Yy cepeguHbl OOKOBOM IMOBEPXHOCTHM, BbIMUCIAETCHA NHo dop-
myne (27)];

Y =p/c — 0,2, Ho He Gonee 1;
b= (/2 - 53);

09 — TonmmHa CioA, BPOrPETOro o ! > fer B YITY CedeHUs, BRIUMCIACTCH IO
dopmyine (26).

3. 7. Inf KOHCTPYKIMI KpyIJoI'o CeYeHUA TONMUIMHY NPOrpPeTOoro CIofA ompe-
AensAioT cnefywunmM obpazom. Haxomar », mo ¢opmyne (23) u x, no ¢opmyie
(24). 3ateMm no dopmyne (22) onpemenAloT TeMmeparypy ! Uif TOYKH, HaXoOnd-
LeiicA Ha paccToAHMM X, OT oDorpeBacMoit NMOBEPXHOCTH, ¥ TeMOepaTypy ! mA
TOYKH € x; = 1,2x,. TonumHy nporperoro o TeMHEpaTyprl [,r OeToHa BRIYUC-
nAeM no gopmyiie 625).
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6. PACYET TOJIMHH 3AIMTHRIX CJIOEB BETOHA,
OBECIIEUMBANEUX AOCTUKEHUE KPUTUYECKUX TEMIIEPATYP
B APMATYPE B 3A/IAHHOE BPEMH

6.1. TonmyHa 3amuTHOTO Ciof OetoHa O¢ NpUMHUMAeTCA OT oborpeBacMoif
MOBEPXHOCTU 10 Onwxaiiiiiero k Heil Kpad apMaTypbl.

PacdeT 3axiouacTCAd B OIPEOCHcHMM OTHOCATENRHLIX pACCTOSHUN F; U
3aTeM Y

Vi Tl =@ Vg 9,9, )

roe | siurcnmoT no dopmyne (16).

IlIpu opHoYt obGorpeBaeMoli MOBEepXHOCTH onpedelsioT r, mo dopmyne (23),
¥y, — 1o ¢opmyne (29) u npunumaror 85 =y, .

6.2. Ilpu peyx mapannenbHBIX o0orpeBacMBIX MOBEPXHOCTAX HAXOHOAT 7, MO
bopmyne (24) u y, no dopmyne (29). 3arem mo popmyne (18) onpemensior
TeMIEpPaTypy ! apMaTyphl, HaXxoxsamieicad oT oGorpeBaeMBIX MOBEPXHOCTEH Ha
paccTosiHuAX y, 'y, =h ~ y, — dg. Ecnu t = top, To npunnmaercs O =Y
Ecnn t > tgr, TO pacCYUTBIBAIOT TeMNEpaTypy !’ apMaTypel C ¥y > V,, V4 =

2
=h — y, — d¢ u npUHUMAIOT

- (30)

‘SS:J’;"' — ; (t—1cr).
I — ¢

6.3.Ilpy nBYX B3auMHO HNEepHEHOMKYISIPHEIX OOGOrpeBacMBIX IIOBEPXHOCTAX
K apMaType, pPacIoJIOXKeHHOM Ha OuccekTpuce npiAMOro yIzna, OnpedcindloT 7
mo opmyne (26), y no dopmyne (29) u npuauMalT O = . g

B ocCTaneHBIX cny4yasix, NpUHUMAas OIpPeHelIcHHOS pacIoJIoKeHUE apMaTyphl,
PacCUMTRIBAXOT €€ TeMIeparTypy MU nonbupawT pacnonoxeHue, obecreunBaloliee
OOCTIDKEHUE KPHUTHYECKOH TeMIICparypbl B 33a4aHHOE BpeMia. PeKOMEHAYyEICA
nonOupath MHTEPHOJANVEH JNUIUEL TOJNIIMHY 3alMUTHOTO Cilos OT Oimkalmel K
apMaType oborpeBaemMoil moBepXHOCTH, BLIGUpass 3apaHee U OCTABIIAA HEU3MeHHEIM
PACHIOJIONEHY e apMaTyphl OTHOCUTENLHO OCTAIbHEIX 00orpeBacMbIX NMOBEPXHOCTEH.

7. PACYET BPEMEHH JOCTWXXEHUSA KPUTUYECKOH
TEMIIEPATYPBI B PACTAHYTON APMATYPE INIOCKOMA
OJAHOCTOPOHHE OBOrPEBAEMON KOHCTPYKIINU
[TPH SAJAHHOM TOJIMHHE 3AMUTHOrO CI10A

TomumHa 3anMTHOrO Cilog OeroHa O¢ npuHMMaeTca oT oforpeBaeMoil
NMOBEPXHOCTH o OimmKaiiiero K Heil Kpas pacTAHyTo# apMaTyphl.

ﬁﬂ apMaTyphl OOHOrO Kiacca, PACHONOXEHHOM Ha OOHOM UMY HeCKONb
KX YPOBHAX, HaXOOAT CpeOHIOK TOJNIMHY 3alMTHOTO cjiod 0eToOHa W cpemHuil
OUaMeTp apMaTyphl o (hopMyiiaM:

7
2 0. A.. (31)
j =i I 8
53 = - o ’
As
Fl
> d.A .
ds = ——,
AS
roe / — NOpPANKOBBIA HOMEpP apMATYPHOrO CTEPXHA WM NPOBONOKH (] =

12



=1, .. 1); 5}' — TONMIUHA IAMAUATHOTO CNosA GeToHa A | -0 apMAaTYPHOr'0 CTEpX-
ns; dj, Agj — pmaMeTp ¥ mMuomank MONEPEeYHOro CeueHUA | -fo apMaTypHOro

CTEPIKEA.

[Inoniage BCeit pacTAHYTOR apMaTyphl COCTABUT:

Onpegenum:

L
A = X A_., (33)
S i=p S
¥ = 88 + P N a red'“l‘ ‘Pzds 5 (34)
ter — 20°
;=1 cr (35)
1200

ACKOMYI0 BenWUMHY BpeMEHW, Y, JOCTHXKEHMA KPUTHUCCKOMN TeMIepaTy phbl
B apMaType BRIMUCIIUM O (popMmyiIie:

124

red 4

(36)

IIpunoxcerue 1

TABJIMIIBI 1 TPAOUKH, UCTIOJIb3YEMBIE ITPY PACUETE

[TIPENEJIOB OI'HECTONKOCTU BETOHHBIX

1 KXEJIE3OBETOHHbLIX KOHCTPYKIIUN

B Tabmunax 2—6, 8,9, 11, 12 gonyckaercs MHTeprnonsnys.

Taonwunmuma 1

Bpemn,
y—MHH
0-—-05
0—-10
0—15
0--20
0-25
0—30
0—40
0-50
1-00

576
679
738
781
810
841
885
915
945

N — el s

1—-10 970 3—-00 1110
1—-20 990 3—15 1120
1-30 1006 3—-30 1133
1-40 1025 3—45 1143
1-50 1035 4—00 1153
2—-00 1049 4—15 1163
2—15 1067 4—30 1170
2—30 1082 4—45 1178
2—45 1097 3—00 1186

13
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TaOnuna 2

il R el s N aammmk PN seamnyl S ey Al Saaeay =S SR el R g, PSR G s [ L I e e —__——“____“_..—_—_——.————_._—-—-_——___—-—_—_—.——.——_—_——_—__—

Cpennas Kos¢ppunpeHT ycrnoBun paboTel 6eToHa Ypy Npu TeMiepaTtype GeTona, 0C
beToH MNOTHOCTh} ~————————————— e e i e e e o o ) e e e e
GeroHa 20 100 200 300 400 500 600 700 800
p, xr/m®
TaAxenblit GeTOH ¢ KPYIMHLIM 2350 1,0 0,85 0,95 0,85 0,70 0,55 0,35 0,20 0,05
38MOTHUTENEeM N3 CHTUKATHLIX
MOop O
To *xe, u3 KapOoHATHRIX NOPON 2350 1,0 090 1,00 0,90 0,75 0,60 0,40 0,25 0.06
Jlerxkuii GeToH ¢ KpYIHBIM 1600 1,0 0,95 1,00 0,90 0,75 0,65 0,65 0,55 0,40
3ATOJIUTENIeM 13 KepaM3uTa
KepaM3uTonepimMro0eToH 1200 1,0 0,92 0,83 0,74 0,65 0,85 0,47 0,37 0,28



——— N — ) s Sl S—

Ko3sddumueHtr ycnoBuii paboTel CTep)KHEBOK apMatypel Yeor IIpu

Taonuna 3

Kmacc

cTepxHe- TeMIeparype apmMarypni, OC

poapMa- |———— 4 —— e ————————— e — ——
TYphbl <350 :[ 400 [450 rsoo [550 [600 [650 [700‘ 750 [800
A-1 1,0 1.6 0,80 0,65 0,50 0,35 0,23 0,15 0,05 O
A-11 1,0 10 090 0,70 0,50 0,35 0,23 0,15 0,05 0O
A-1Is 1,0 10 0,80 0,60 040 0,25 0,10 0,05 003 O
A-I 1,0 i0 095 0,75 0,60 045 0,30 0,15 0,10 0,05
A-liis 1,0 10 09 0,65 045 0,35 0,20 0,10 0,05 O
A-1IY 1,0 095 o,8¢0 0,65 0,50 0,35 0,20 0,10 0,05 O
A-Y 1,0 0,95 0,80 0,60 0,40 0,25 0,10 0,05 0,03 O
ﬁ:};y 1,0 09 070 0,50 0,30 0,20 0,10 0,05. 0,03 0O
AT-V1I

AT-VII 1,0 o8 0,55 0,40 0,30 0,20 0,10 0,05 0,03 O

Taonuna 4

T T T T ——— QW T e e R R

KoadpobmmrieHT ycnmoBuit paboTbl apMAaTypbl  Ygr
IHpy TeMOepaType apMarypel, 0C

--‘*'_1..150]- 200]: 250]: 300 l 350:[ 400

IGrace apMatTyphr

e T TS S e i .

AR e el m—

— e T e, — —

B-1, Bp-1 1,0 1,00 1,00 0,95 0,85 0,65

B-1I, Bp-11, K-7 1,0 0,95 0,85 0,75 0,65 0,53

A"y I 1 ,0 0 195 0,90 0,35 0,75 0,70
IIpooonaxcenue raon. 4

el S ) — il A el L ey — e, T B B PR P G S Sy sl — T S T g S —

Koaddunuauear yciobuit pBGOTEI ApMATYpPhI Yy
IIpH TeMneparype apmatypsl, °C

450 [ 500 350 -I—GDO :[ 650] 700

Knacc apmarypht

i s, S T RN L i sl " ey S . T T w1

LB ﬁ--—-— _-._ ey ke AL s st Seeees  mislees SEE——.

B-1, Bp-1 0,50 0,30 0,15 005 0 0
B-11, Bp-11, K-7 0,40 0,30 0,20 0,0 0,05 O
A-VI 0,60 045 0,30 020 0,05 O

15



Taonuuma S

L = - — R I W W ee—— Y L

— T ey ey S S
-

Ko3hduoueHT cHwKeHMS MOOYJISA YIPYTocTH GeToHa Bbt
[Ipy TeMIepartype oetoxa, 0C

BeTon ——— -
[100 ]:200 ]:300 ]_400 [500 LﬁOD |—700 1800

Tsxensin 10 0,80 0,60 040 0,35 0,30 0,25 0,15 0,10
Jlerkumn 1,0 1,0 090 0,75 0,62 0,50 0,41 0,32 0,27

Tabnumna 6

T S s R — e EE— A L T P el B B R B e e pe— W

Koatbcbmmeﬁ'r CHIDKEHNA MOAyJiA YIPYrocTH apMma-
TYPpbl 3 ¢ NOpHU TeMmeparype apmarypsbl, OC

ApMaTtypa ———
100 [200 ]:300 [400 I_SOO [600 [700 [800

I'opauyexaraHas 096 090 0,88 0,83 0,78 0,73 0,63 0,50

cTep kHeBad,
NpPOBOJIOYHASA

TepMuuecKH U 10 096 092 0,85 0.71 040 -— —

TEPMOMEXaHUYECKU
Y IIPOUHCHHIEA

Tadonuna 7

— — . TNy S s, S S . . S ... WIS SE— — LR e ——

Kputnueckas temmneparypa Harpesa
CXKATOro GeToHa [ op , OC

bBeTroH

. —_—_—_— L, S S e Sl —_-_——- ey S a—

Tsxenbt GeTOH ¢ KPYNHBIM 3aMOHMU- 500
TeJIEM U3 CHJIMKATHBIX MOPOXA

To xe, ¢ KPpYIHBIM 3aNM05IHUTENIEM 600
13 KapOOHATHBIX NMOPOJ

Tabaunma 11 Tadbauma 12
Cpeouan mior- Koasdbdumient CpegHasa mioT- - Koad)dmmenr -
HocTh BeToHa P, lpl . gl/2 HOCTh OeToHa 0, 502
KI‘[MS KI‘/MS
500 0,46 500 1,0
1000 0,55 800 0,9
1500 0,58 1100 0,8
2000 0,60 1400 0,7
2350 0,62 1700 0,6
2450 0,65 2000 0,5



L1

BeToH

S e S el aaaas Tl I I S g g e SR WS

Taxenbin OeTOH ¢ KPYIIHBIM 33aNMOMTHHUTEIEM
U3 CHUIMKATHLIX TIOpPOX

MenKo3epHMCTHIA NecYaHBIN OeTOH

TRxeJIbIA OETOH ¢ 3ANONIHUTENIEM U3
KapOOHATHbIX ITOPOL

Jlerkuit GeTOH ¢ KPYITHbBIM 3aITOTHUTEIIEM
13 KepaM3uTa

KepaMms3uTonepmToGeToH

JlerkuM O€TOH ¢ MeJIKUM 1 KPYITHbIM
3aI0JIHUTENIEM N3 KepaM3HuTa

Tadbnunua 8

Cpenusas MUHNMAJIBHAA TOJMIUMHA CIIOIMHOrO OeTOHHOrO CeueHUA, MM,
INIQOTHOCTD o0eclneyyBaCNIAA 10 TEIUIOU3ONUPYIoIUel CIIOCOOHOCTH IIpenen
OeToOH2 [, OrHECTOUKOCTH, Y
Kr/m3 ~ | - , —_—
| 025 | 0,5 J 0,75 ( 1,0 J 1,5 J 2,0 1 2,5 J 3,0

2350

30 50 60 70 90 105 120 130
1900
2350 27 45 55 65 85 100 110 120
1600 24 36 46 55 65 75 85 95
1200

24 35 43 50 60 65 70 75
750



81

Taonuuwua 9

_——_.——_——-—_—————-_-—-'—'___ —— e ey TN o l— Eby— - S — - .

CpeaHsan MuHUManbHAAl TOMINMHA CIUIOMIHOYO OEeTOHHOIO CeYeHUA, MM,
SI0OTHOCTR obDecrieuyBamwOmass MO TeIUIOU3OMUPYIOLILEH CHOOCOGHOCTN INpenen
bBeTOH GeToHa 0, OTHECTOMKOCTHU, Y
Krjm3 —_——— — — _———
0,25 ] 0,5 ] 0,75 ] 1,0 ] 1,5 l 2.0 J_ 2,5 ]: 3,0
TaxKelbIl 0TOH ¢ KpYNHbIM 33MOHUTEIEM 2350
N3 CHIMKATHLIX TOPOA
30 50 65 80 100 120 140 155
MeNKo3epHICTLIN NecuaHbiil OeTOH 1900
TAXenbill GETOH © 3aNOTHNUTENIEM U3 2350 30 50 65 80 100 120 135 150
KapOOHATHBIX IOpPOL
Jlerxkuit 6eToH ¢ KPYMHbIM 33lIOJIHATENIeM 1600 25 40 53 65 80 95 105 115
13 KepaMauTa
KepamM3uTonepnuroOeToH 1200 55 40 50 60 75 90 110 105
JIerKkun OeTOH € MEJIKUM U KPYINHbIM 750

3aTOJIHUTEIIeM N3 KepaM3uTa



61

__—_—-_—l_——_——————_———-————

Tsoxenniit OeTOH ¢ KPYHHBIM 3aNM0JHN-
TeJIeM U3 CUMUMKATHLIX MOPOX

Tsoxenplia 0eToH ¢ 3anOyMATeIeM U3
KapOOHATHLIX NMOPOX

JIerkKuy O0eToH ¢ XKPYHNHRIM 3aMOJTHA-
TeJIeM N3 KepaM3nuTa

KepamauronepnutoGeToH

Jlerkuy GeTon ¢ KPYIMHBIM K MEJIKHUM
3ATIOJTHUTEIIEM U3 KepaM3HTa

ApMAaTypHasa ctTanb

T TS lall TE——— e el Ly -msssies e —— el

3Havenua napametpoB A4, B, C, D gna onpe-
gZeneHUa Ko3ghummenTa TeroNpoBogHOCTH,

Taonunma 10

. SN e

Bt/ (mM-9C) n ynenbpHoM TeI10eMKOCTH,

Cpeonnas
IFIOTHOCTD
OeToHa P,
Kr/m3 xJIx/ (xr-0C)
A
2350 1,20 -—0,00035
1600 0,36 0,00012
1200 0,18 0,00008
750

0,92

0,44

0,00083

0,00083

0,00042

0.00048

0,00063

Ixkcnnya- |[IpuBeneHHBIN
TauMOHHAA{ Ko3dDULIMEeHT
MAacCcoBas | TeMneparypo-

BIIAXK- poBOJA,
HOCTb, a red, M* 4
W, %

2,5 0,00133
3,0 0.00116
5,0 0,00734
0,0 0,000722
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Puc. 1. T pacdbux 3a-
BACHMOCTA TemIe-
patypel ¢ OC or
BpeMcHM 7° B OT-
NEJILHBIX, TOUKaX
IDTHTRI

¢ — OJst IDIAT A3 TA-
Xxejlnoro  OetoHa C
KPYIHBEIM 32I10)THH-
TEJIEM H3 CWINKAT-
HeIX fopom; 6 —
IjiA IUINT W3 THA-
Xeoro GeroHa C
KPYOHLIM 3allOJIHU-
TeJieM H3 KapOoHar-
HBIX IHOpoa; &8 —
DL IDIAT U3 JICr'KO-
ro OecroHa ¢ Kpym-
HEIM 33HOJIHHUTENIEM
U3 Kepam3HTa =
= 1600 KP/M3;J?3 ~
IJIA IDIAT M3 JIErKo-
1o OeroHa c wmMeJ-
KM M KpYIHBIM
3aNMONTHATEIIEM M3
KCpaM3HTa =
= 750 KI‘/ME’;'/J] —
KpHBaa [Ipig IUIAT
TonmuHo# 200 Mm;
2 — KpHWBaZ A
IDIAT ToOMuIHON
60 mmMm
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Ilpunowcernue 2
I[MIPUMEPDLI PACUETA

Iipumep 1. MuoronycroTHas NAUTA NEePeKpnITHA, CBOOOAHO ONMUPAIoIAACH
MO ABYM CTOpPOHaM

Hano. Pazmepnt ceueHma: b = 1,2 m (120 cm), pnuna paGodero nponera ! =
= §,9 m (5§90 cm), BhIcOTa ceueusa 1 = (0,24 M (24 cMm), TOmMIUHA 3aIUTHOTC
ClI0f NO HHU3a pacTAHyToM apmaryphl O = 0,02 m (% cM); pacTAHyTasi apMaTypa

Kiacca AT1-Y Rm = 785 MIla (8000 xrc/cm4) R = 785/0,9 = 872 Mlla

(8900 xrc/cm2) | ¢ mmomapeio momepeunoro CE‘IEHHHAZH= 534 - 104 m2 (2

cTepXXHA auamMerpoM 12 MM u 2—14 Mm); cxaTas apmaTypa OTCYTCTBYET, THKe-

et GetoH Kiacca B15 Rbn = 11 MITa (112 KI‘C/CMZ),Rbu =11/0,83 =

= 13,25 MIla (135 xrc/cm2) |; HopmarnBras marpyaxa g = 6700 IIa (684 xrc/
/mM2), KpaTKOBpeMeHHRIe  Harpy3km OT cofcrBeHHoro Beca p = 3000 Ila
(306 xrc/m2).

Tpebyerca onpedenurs. Ilpenen OrHeCTONKOCTH IUTHTEL.

Pacuer. TlockoNbKy BU[ 3aIONTHUTENA He 3ajaH, TO npuHuMaeM GeToH ¢ Gonk-
ek TeMNepaTypoNpPOBONHOCTEIO: TSXKeNbIX OETOH ¢ KPYMHBIM 3afOJNIHUTENIEM
U3 CIUIMKATHMX nopop, (P = 2350 kr/m2).

[Ipenenn OrHecTOMKOCTH MO TEINIOU3ONUPYOUICH CIOCOOHOCTH AN  MHOrO-
NyCTOTHRIX IUVINT MepekpoeitTuét (n. 3.5) omnpepenseM Kak UIA IDIATHI CIDIONIHO-

ro MONepeyHoTo ceYeHWss ¢ NpuBefieHHo# Tonummok [dopmyna (9) ) hred B

= 306/2350 = 0,13 M (13 cm). U3 Tabn. 9 nonydaem: mpenen OrHeCTOMKOCTH
paBeH 2,25 u.

[Ipenen orHecToMKOCTI No Hecymiel cnocoOHOCTH UiA  MHOTOMyCTOTHOHN miu-
Tl MepeKpbITUA (M. 2.8) MOMXHO NPUHHUMATE KaK A aHAJIOTHYHOHN CIUTOLIHOM
muTh! ¢ Ko3thdminentom 0,9.

Jna crnolHoM IWINTH HepeKpHITMA pacueT NpPOBOOWTCH HAa OCHOBe m. 2.7.
Beuny oTcyTCTBMA CKaTOM apMaTyphl Ucnions3yeM popmyny (3).

BoruucnaeM Bxoasuive B Hee BETUUNHEL:

MaKCHMANEBHBIA M3TNGalonmii MOMEHT

M=b@+ g)I%s;

1,2_(3000 +6700)- (5,9) %
8

h_=0,24 — 0,02 - 0,006 = 0,214 M (21,4 cm).

Ilo dopmyne (3) Halimem

y = S07-10% - ___507-10% ______ -
sL,er (0,214-872-106-5,34-104/(  2-1,2-(0,214) 2.13,25-106

= 0514/ (1-0,0345) = 0,532.

J

M= =507 10 H ™ (5,17 10

KI' C-CM);

Ilo Ta6n. 3 pns apmaTyphbt Kiaacca AtT-Y UCTIONL3Y A UHTEPIOMALMIO, HAXOMUM

t =450+01L=0532 50 =492°C.
r 0705 50=492"C

[Ipenen orhHecrofikocTy CIDIOIHON IWIWTH OyOEeT paBeH BpeMeHU IOCTHXKe-
Husg [, = 4920C B pacTsiHyTO# apmarype, KOTOpOe ONpene/liM B COOTBETCTBHH
C pasn. 7.

SSE 51-—- 62=0,02M (2 cm) ;

22



10~ 3.08- 104
g A+ A, 0,012:2,26-107 +0,014°3,08- 10

s________;_l _____ - e ; _i_(.)._4_ ————————— = (,0132m
g 3,3 (13,2 cm),

rme 24 _; = 2,26-107% v?, 24, =3,08- 1074 w2,

ITo dopmynam (34) n (35) BLmcAeM X" 1 7.
Inta Tskenoro 6etona ¢ P = 2350 xr/m3 mo TaGn. 11 onpenenum ¢, =0,62,

o Tai. 12 - ¢, = 0,5, o 1abi. 10 —a,,,; = 0,00133 m2/4
x* = 0,02 + 0,5- 0,0132 + 0,62 - 4/0,00133 = 0,0492 w;
r =1 ~+/472/1200 = 0,373.

Bpems HOCTIOKCHUA KpUTHYECKON TeMIiepaTy phl

2
T= —— 1 (—04@23-)= 1,14
12.0,00133 0,373

[Ipemenn OrHecTOMKOCTH MO Hecyluel CcnocoGHOCTH CRJIOLIHOM IUINTBI paBeH

1.1 v. B coorBercTBMH C I1. 2.8 Mpenesl OTHECTOMKOCTU 1O Hecylled CIIOCOOHOCTH
MHOTOTNYCTOTHON IIUTE! paBeH 7, = 1,1- 0,9 =1 4,
[Ipenesnn OrHeCTOHKOCTU mimthl paBen MCHBIIEMY N3 IIpefeloB OTHECTOMKOCTH

0O OTHEeNEHBIM Npu3HakaMm (1 uu 2,25 9), Te. 1 4.
Bpemn noc'm];xenm t oy = 4920C na ry6une X = 0 + 0,5d ¢ 0,024 0,0066 =

= 0,0266 m (2,66 cM) B COOTBeTCTBMM C II. 3.5 MOXHO ONpEACIHATEL IO rpauxKy
V1A IUIMTBI ¢ KPYTMHBEIM 3alI0JIHUTeNieM M3 CWIMKATHRIX mopon (cm. puc. i, a) .
[Monyuum 7 = 1,2 4, 9TO YZAOBJICTBODUTESIIEHO COBIAIACT C PACYSTHERIM 3HaUe-
HU1eMm T.

lIpumep. 2. MuoronycroTHas IIMTA NEpeKphI THA Ge30NATyG0UHOro
hopmMoRBanus, CBOGOHO ONEPTAA 110 ABYM CTOPOHAM

Jlano. Pazmeprnl ceyenus: mmpuHa b = 1,493 m (149,3 cm), gnmuHa padouero
nposieta [ = 5,90 m (590 cm), BricoTa ceuenma 7 = 0,22 m (22 cm), paccTos-
HHE OT BEpXHe#l I'palHu [0 OCH Cxcatol apmaryphl a’ = 0,025 m (2,5 ¢cM), apmaTy-
pa wiacca Bp-ll puamerpom 5 MM R o = 1255 MIla (12800 xrc/em2), R sf= 1255/

/0,9 = 1394 MIla (14230 xrc/cm2) ; R, = 450/0,9 =500 MITa (5100 xrc/cm?) |,
CKaTtad apmaTtypa: 4 — guamMeTpoM 5 MM, IDIONIAfIEI0 NONEepEYHOTO CCUCHUA Ag =

= (0,785~ 10_4 Mz, pacTsHyTas apMaTypa: 18 — guamerpoM 5 MM, As = 3534x
x10—4 Mz; TSDKEIbIA OCTOH ¢ IpaHUTHLIM 3alloHHTelieM Kiiacca B30 [Rbn=

= 22 MIla (22,4 KI‘C/CMz) , R b= 26,5 MHa (270 xrc/cm2) ]; pacyeTHag Harpy?s-

Ka — paBHOMEpHO paciipefiefieHnas: ¢ = 6000 IMa (612 xrc/m2), HopmatuBHas

5000 Ma (510 xrc/m2), coGerBenmmiii Bec winTet 26,6 kH (2,175 1¢) .

Tpebyerca onpedeaurs. Paccrosmme 10 ocH pacTAHYTON apmaTyphioGecre-
YUBAONICE NMpeen OrHecToKocT) o Hecymelt criocoGHOCT! B 1 U,

Pacuer: 1biomags matel S = 1493- 59 = 8,80 M2, HopmaTuBHAA HArpy3Ka
OT coGcTBeHHOTO Beca p = 26600/8,8 = 3020 Ma (308 xrc/m2) . MakcuManpHEid
n3rudaionini MOMeEHT:

M =1,5< (3020 + 6000)- (5,9) 2/8 = 5,23- 10 H-m (5,34 Tc- ™).

Pacyer mpoBomutca mo n. 2.7 dopmyne (1). BermcnuM Bxopsiuue B Hee Be-
STAYUHDL).

23



IIpn ompenelieRUM BBICOTEI CKAaTOH 30HLI NPHUMEM pacCTOsIHUME OT HUXHEH I'pa-
HI 0 OCH pacTaHyToif apmaryphl 2 = 0,03 m (3 cm), ho =0,22 - 0,03 =0,19m™
(19 cm).

ITo popmynie (1) monyuum

x= (5.23-10% - 5-10% 0.785-10~% 0.165) / (1,493 0,19- 26,5 - 10%) =

=6,1- 10> M (0,61 cm).

Tak kak x = 0,0061<0,05 = 22’, To nansHeiiinnlt pacuyeT Bellem 6e3 yueTa CxKa-
TOM apMaTypsl, UCNONB3yA hopmyny (3) :

Yst.or = 5.23-10%/(0,19-3,534-10~% 1394-10%) /(1 - 5,23 10%/(2.1,493x

x 0,19% 26,5-10%) = 0,5585/(1 - 0,0174) - 0,568.
Ilo Tabn. 4 ans apmarypel Kitacca Bp-l1 naxogum, ucnosib3yss MHTSPITOISIIHIO,

f = 350 + ——22T_ 50 =384°C.

IlonGepem paccTossHMEe OT HIDKHEH TI'paHHM [0 OCH pacTAHYTOU apMaTypHI B
CIUIOILHON IUTUTE, OOeclleymBaroNiee MNpeell OrHECTONKOCTH 10 HEeCylled cmoco6-
HOocTH 1,1 4, gTO OOeceuuT JIA MHOTONYCTOTHOM IDIMTHI € YYSeTOM K02 pHUIIMCHTa
0,9 (1. 2.8) npenen oruecroitkocty 1 u.

B cooTBeTrcTBMM ¢ H. 3.5 Hclonn3yeMm rpad@ux mporpeBa IUIMTHI H3 TAXKENIOTO
OeToHAa ¢ KpYHHEIM 3aNMOJIHUTENIeM U3 CWIMKATHBIX mopox (puc. 1, a), 9ToORI onpe-
NEIUTh, Ha Kakoi TIiyOuHe B cinionmolk mwte 2 = 0,22 m (22 cm) 32 Bpemsa T =
= 1,1 9 gjocTuTaeTca ¢ or = 3849C.

Honyuwnm z = 0,034 M (3,4 cm),0=a — d /2 =0,0315 m (3,15 cm).

JIna KOHTpOJA Oompee/iiM HEOOXOMEMYIO TOJIHIHHY 3aWTHOIO CII0A pacueToM
B COOTBETCTBUY C pasf. 6. ITo dopmyne (23) Haxomum ry

384 - 20
=1 Voo T = 0,449,
"1 1200 ‘
Ina  Takenoro GeToOHAa C rpaHUTHLIM 3aNoiHATeIeM Mo Taon. 10 — eod =
=0,00133 M”/a; 10 TaGn. 11 — @) = 0,62; mo Ta6n. 12 — @, = 0,5,
[To dpopmyne (14) I =/ 12- 0,00133 - 1,1 = 0,132 M u no dopmyne (29)
Y= 0,449- 0,132 = 0,62 4/0,00133 — 0,5+0,005 = 0,0593 — 0,0226 — 0,0025 =

= (00,0342 M.
Torma & =y1=0,034 M =34 cm.

Hpumep 3. Ilnuts nepexpriTaii ¢ npoaoaeAnIMY peGpavu (Tuna “TT?)

Harno. Pazvepn! mmtel (puc. 2, a¢): muprna b = 1,49 M (149 em),l/=11,76 m
(1176 cvm), 2 = 0,4 m (40 cm) , Tonmua nonxu 0,05 M (5 cM) ; oxatas apMaTypa
OTCYTCTBYET, pacTHHyTas apMaTypa U3 crepxxHel muameTrpom 18 MM Kiacca AT-Y

[R_=785 MIla (8000 kre/em?), R = 785/0,9 = 872 MIla (8900 krc/em®) |, Ta-
XNl GeTOH Ha TpaHUTHOM IieGHe ¢ 3amomHuTenem Kiacca B30 [R, = 22 MIla
(224 KI'chMZ), R b= 22/0,83 = 265 MIIa (270 Krc/cmz) ], pacueTHast paBHO-

MEpHO pacnpepneyceHHass Harpy3ka 8000 Ila (816 xrc/ Mz) , KpaTKOBpEMEHHEIEe
HATPY3K# OTCYTCTBYIOT, Bec IWIKTHL 2,4 kH (5,35 70¢).

Tpebyerca onpedeaurs. UMeeT U MUTa mpenen orHecToMkocT# 1 4, Heo6XO0-
OUMEBIA AJI9 NpUMEHEHNA B 3MaHUAX | CTeIIeHU OrHeCTOMKOCTH.

24



Puc. 2. IItuta nepexpriTid C IPOROILHEIMY pebpamu a0
a — obwul auo; 6 — pacnosoxerue apmMarypel 8 peope

Pacyer. IInowage mwiurer 1,49 « 11,76 = 1752 m2, wopmaTBHas Harpyska

0T coGcTBeHHOTO Beca p = 52400/17,52 = 2990 IMa (305 xrc/m2) . Ipu xoahdu-
LUHEHTE HAJE)KHOCTH IO HArpy3Ke 'yf = 1,15 HopmaTuBHasA Harpyska ¢ = 8000/

/1,15 = 6956 ITa (710 Krc/MZ) . Maxcumanenntit maruGarommit MOMEHT OT HOpMa-

TUBHOA Harpy3Km ¢ yuYetoM coOcrBerHoro Beca M =1350-(6956 + 2990)x

x(11,76) %/8 = 2,58-10° H-m (26,3 Tc~M) .

Onpenenum HeCyIIyo clocOOHOCTE IUIATH nociie 1 4 Bo3aelcTBUA CTaHOapTHO-
'O TCMNCPATypHOIO peXHUMa, BHIYMCHAA TeMUepaTyphbl O€TOHZ M apMaTyphi B COOT-
BETCTBUM C pa3f. 4.

PaccuMThiBaeM no dopmyne (20) nporpeB pacTaHyTodi apmatypsl B pebpe
(puc. 2, 6). Iina Tspxenoro GeToHa Ha rpaHuTHOM wieGHe o Ta6n. 10 ~ ¢, , =

= 0,00133 Mm%/, mo Tabn. 11 u 12: @, = 0,62, 9, = 0,5. Tlo popmyne (14) | =
=0,1263 M (12,63 cm)?gol a, .= 0,0226 m (2,26 cm).
Onpenemum TeMnepatypy ang crepxas N2 1:

Xy + O,Sds = X,+ O,Sds =40 + 80 - 40 30 =45 mm = 0,045 Mm;

400
x, + 0,,.51:3.g =350 mm = 0,05 Mm; ry =r, =-—-0,,535,,1V3 =0,573;
t; = 1220 — 1200-0,568" 0,819 = 662°C.

1o Ta6n. 3 s apMaTypr! Kiacca AT-Y onpenenaem Pr1 = 0,09.

s crepyxHa N® 2: X+ O,Sds =X+ O,Sds =90 MM = 0,09 m; Ty =Ty = 0,573;
r_=0,89;

3 » 3

—_ , - Oc. —
t , = 1220 — 1200-0,638-0,63 = 463°C; 7., = 0,65.

Oz crepxust N 3: x; +0,5-d, = x, +0,5d, =40 + ————— 130 = 53 MM =

= 0,053 m;
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x, + 0,5'd3= 130 Mm=0,13 n; Ty —r2—0,598 7y = 13
t, = 1220 — 1200- 0,678- 1 = 407°C; T3 = 0,87.

Onpepemp koszhdummenTst ycnopult paGoTnt apMaTyphi, BOOHM pacueT
Hecyluelk cnocoonocT® minTel (1. 24) B COOTBETCTBHH CO 2.03.01-84.

CxxaTas 30H2 HAXOOUTCHA B JIONIKE IUIATHIL. Onpenmma ee BBICOTY, IpPemIoIIo-
JKWB, 4TO OSTOH B Hed HAarpeT A0 TEMNIEPATyphl MCHee [
Coc'ranHM YpaBHECHHUE paBHonecHa

OTKY/Ia BBICOTa CKaTOH 30HE!
e 24c1 (Tsr1* Y2+ Yaxd Ry
bRbf

rie A 1= 2,54, lO_f' M2- (2,54 CMZ) — IDIOINAAE NONEPEYHOTO CeUYeHsS ONHOrO

apmaTypHoro crepxa; x = (2-254- 10—4 (0,09 + 0,65 + 0,87) - 872-106)/
/(1,49-26.5 -106) = 0,0181 m (1 81 cm) .

PaccunraeM TONIMHY cCos OETOHZ B MOJIKE, NpOrperoro A0 TeMMepaTyphl
Gonee f,. (cM. pasf. 5, m.5.1). Ilo TaGn. 7 UMeem PfIA TAXKENOTo GeTOHA HA rpa-

HUTHOM meGHe = S000°C;

r =1~ /(500 — 20)/1200 = 0,368; I=1+/12-0,00133-1 =0,1263 (m).

PacrionoxeHHEIR cHM3Y cJioff GeTOHA TOJIIMMHOMN Xy = 0,368 0,1263 — 0,62 x

xVv0,00133 = 0,0465 — 0,0226 = 0,023 m (2,3 cm) mporpet o >t oy Ocransioi#
OCTOM MONKHM TONMMIMHON / — x; =005 - 0,023 = 0,027, cogepxaminit CxxXaTym
30HY (x =0,0181<0,027) nporper jo ft<t o
Onpepenum paccToaHue 2 OT paBHopelcTBywINeih ycunuii B pacTAHyTOo#f ap-
MaType OO HIDKHed I'paHU
2508 g1+ Yoot Ve Ryp = 2459 @)W1 + 09Ygp * 337430 Ry

e ay, a,, 4, — pacCTONHUA OT HIDKHelN rpanu no oceit 1, 11, Rl apmaTypHEIX cTepik-
Hel

“ﬂsrl VAR

2= (0,05- 0,09 + 0,09-0.65 + 0,13- 0,87) / (0,09 + 0,65 + 0,87) — 0,109 M (10,9 cm);
h, =04 - 0,109 = 0,291 (29,1 cm).

Beitencrare MOYTH NMONHOTO BRIKIBOUSHUA U3 paGoThl HIDKHErO CTEp)KHA PaBHO-
ACUCTBYIOIIAN YCUNUR HaxoMTCa MKy cTepxHaMUN? 2 3.
Onpenenym MOMEHT, KOTOPBIH MOXXET BOCIPUHUMATD CeucHuUe 1o dhopmymne

M<R fbx (h, — 0,5x),

M= 26,5- 106~1,49-0,0181- (0,291 - 0,009 =2,01- 10° H- m (20,5 Tc-m).
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OnpepeNeHHEIA paHee MOMEHT OT HOpMaTUBHOY Harpy3aku 258109 H- M =

> 2.01- 105 H-m He moxeT OLITh BOCHDHHAT, CNCHOBATENIEHO, OpedeNn OTHeCTOM-
KOoCcT: MeHee 1 u.

Hna oGecrieveHusa nNpepenia OrHecTOMKOCTH MO Hecylleh cnocoGHocTH 1 u ce-
AyeT YBEIIMUNTH TOJMUIMHY pedpa WM M3MEHHTh KIIACC pacTAHYTON apMaTypehl.

1ia obecmeyeHust TMpenelia OrHeCTOMKOCTY MO TeIDIOM3OoNWpyiolie#l CHOCOG-
HocTH B 1 u (m. 3.6) npu nmpuMeHeHMM IUIMT ¢ HeCTOpaeMbIMM NojaMM v Ge3
1107JOB HeoOXxoA¥mMa cyMMapHasd TONIIMHA ceuekma B 7 ¢cm (1aGn. 8), mpm monax
M3 CropaeMbIX Matepuanos — 8 cm (tatn. 9). Taxue cymMapHpie TOMMIMHE MOTYT
ObITh MOCTHTHYTE! IPH NPUMCHEHUM 3aCHINTKM H3 HECTOPAaeMEIX MAaTEpHAIIOB CIJIOEM
2—3 cM WY UeMEeHTHON CTSXKKH.

PaccMOTpyM BApHAHT IUTMTHI NMOK Te K€ Y3KM ¢ pacTAHYTO# apmatypol
u3 6 crepxHell auamerpom 24 MM Knacca A-]Iilafﬁn = 390 MIla (4000 xrc/cm2),
R sf = 390/0,9 = 433 MIla (4421 xrc/cm2) ] PacnonoxxeHue apmaTyphl NpexHee
(cM. puc. 2, 6), nosromy TeMIepaTyph! NporpeBa apMarypHBIX CTepxHel npumMem
1I0 panHee BHINOJIHCHHOMY pacueTy: npu 7 = 1 u, ty = 6620C, ty = 4639C, t, =

= 407°C. Ilo Ta6n. 3 onpeneNv¥Mm Ajig apMarypel knacca Al Y, , =0,27; Ye2
= (J,90; Yors = 0,99. Panee Gnulo IIpOBEpBHt:l, Y10 GETOH B CXKATOR 30HE m;ee'r
t<t,.BbicOTa cKaToO#t 30HBI X =2-4,52+10" - (0,27 + 0,9 + 0,99)- 433-10"/
/](1,49-26 5" 106/0,83) = 00,0242 m (2,42 cm), paccTossHUE OT paBHOOcHCTByIOIUCH
YCHIINA B pACTAHYTO’ apMaType 00 HIDKHEH rpaHn

0,05-0,27 +0,09-0,90 + 0,13-0,99
a= T - - =0,103 ™ (10,3 cm);

0,27+ 0,90 + 0,99

a= 0,40 - 0,103 = 0,297 m (29,7 cm).
Ceuenne Modker BOCIpUHUMATL MOMEHT

M =26,5- 10% 1,49-0,0242:0,297 — 0,0121) /0,83 = 2,72- 10° H- m (27,8 Tc-M).

MOMEHT OT HOpMaTHBHO# Harpyaku 2,58 109 H- m == 2,72 - 10° H'm Moxer

OLITE BOCHPUHAT, NMO3TOMY IpeneNl OorHecTOMKOCTH TUTMTH MpHU NpUMEHEeHUU apma-
TYphi Kf1acca A-Ill gonee 1 vy,

Ilpumep 4. Kene3zoGeTOHHAA KOJIOHHA MO/l HATPY3KH, MPHUIIOKEHHbBIC
CO CIYYANHBIM 3KCLHEHTPUCUTETOM

Ilano. Kononna ceyennem 0,3x0,3 M (30x30 cm), pacyeTHas IMHA KOJIOHHB!

I =360M (360 cm), Geron wnacca B4O [R, = 22 MIla (224 xrc/em?),

Ry, = 29 MIla (296 xrc/cm?), R, = 29/083 = 34,9 MIla (356 xrc/cm?) | na
rpaHUTHOM LieGHe, apmaTypa kiacca AU [R ¢ = R =365 MIla (3750 KFC/CMZ) ,

R =390 Mla (4000 krc/cm?) , R, =390/0,9=433 MITa (4422 kre/em2)] monasio
CeyeHUNR As tot = 4,52~ 10"4 M (452 cmz) (4 cTepyxisi nmamerpom 12 mwm), ap-
MaTypa paclloJioXXeHa B yriiax CedyeHMsi, pacCTOsHue OT Kpad apMatyphl [0 [IO-
BepxHocTn Y = (0,032 M (3,2 cm) . Harpy3sku nocTosAHHbIE Y [NIATEIRHLIE.

Tpebyercn onpedeaurs. FapaHTHpOBaHHBIN MpeleNl OrHECTONKOCTH KOJIOHHBI.

Pacyer. B coorBercTBMU ¢ H. 1.13 onpenenum BenMuMHy HOPMATUBHOM Harpy3s-
K# 1318 3TOU KONOHHBI.

OnpepenuM pacueTHY® HeCYLIyld clOCOOHOCTh KOJIOHHBI, Harpy»X¢HHOW CO
CNIyuaitHeIM 3KCUEHTpucuTeTOoM, Mcnonedys “TlocoGue Io npoeKkTHpoBaHUio Oe-
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TOHHEBIX 1 ’KeJJC300eTOHHRIX Konc?yxm U3 TEOKEIBIX ¥ JIerKux OeTOHOB Ge3 npefi-
manpsikenua” (x CHull 2.03 01-84) , Crpoiimamat 1986.
gpn JUTUTENTLHEIX HATPY3Kax 4= 0,9; R, = 0,9 22 = 19,8 Ml]a.
MeeM

n
T = o= ——— % 1, Monyuum @, ==0,86; = 0,89;
2 0.30 12 u - o gab “"sb

R A 365-10%- 4,52-10% 0, 165- 106

———— - =0,0926;
R, A 19,8-106-900-10—-4 1,782 - 106

0=, +28 (0 — ¥) = 0,86 +0,1852+0, 03 = 0,8656;

NSPR A+ RA 4 — 08656-1,782 +0,165-10° = 1,68-10% H = 1680 H
(172 1¢).

IIpunumvaem pacueTHoe 3HayeHue Harpysku 0,95- 1680 = 1600 xH (163 1c)
¥ KO2pPHIMEeHT HaeXHOCTH 110 HATPY3KE Ve = 1,15; Tormia HopmaTHBHasI Harpy3-

xa 1600/1,15 = 1390 xH (142 1c).

Onpenenum Hecylllylo crOCOGHOCTh KOJIOHHBI RoCiie 2 4 OrHeBOTC BO3JIeHCT-
BusA (m. 2.4, 2.5).

PaccuntaeM B cOOTBeTCcTBMM C pa3f. 4 TEMNepaTypy apMaTyphl IIpH YeTHIpEX-
CTOpOHHEM 000TrpeBe o popmyne (20). ?)

Jins Taxenoro Gerona Ha rpauutHoM we6He no 1a6n. 10 ¢ , ;=0,00133 m~/q,

mo ta@u. 11 u 12 Py = 0,62; P = 0,5. Umeem wlv‘a red'=0,0226 M (2,25 cM);

[=+/12-0,00133:2=10,179 M (17,9 c™).

PaccMOTpUM CTepKeHB, pacloNioxeHHpI B yri1y mexpay 1 u Il oGorpeBacmbIMu
NOBEpXHOCTAMU. IUIT HErO 7y =7y UFy =1,

% ok
X, S x =y ‘*"2“’3 t OV T 0,032 + 0,006 + 0,0226 = 0,0606 m (6,06 cm)

ry= r,=0, 606/0,179 = 0,3385;

3

% ok
X0= X4 = (h—y-— ds) + t,ozds-l- PVa reg=(0,30 — 0,032 - 0,012) + 0,06 +

+ 00,0226 = 0,285 m (28,5 c™m).

e e
Ilockoneky Xy = X, = [, TO IPHHUMAEM 75 =7, = 1.

t = 1220 — 1200-(0,562) * = 1220 — 380 = 840°C, 7, =0,. T.¢. apmaTypa non-
HOCTHI0 BRIKIIIOY2ETCH U3 paGOThI.
s Tspkeoro 6eToHa Ha rpaHMTHOM mieGHe omnpenenAem no Ta6n. 7

t.. = 5009C. Bermmcium miomans, orpaHuueHHy usotepmoit 500°C, B coorBer-

CTBUMU ¢ pa3f. S no 5.6.
s sToro Halimem ¢ o opmyne (27) :

r = (0,15 +0,0226) /0,179 =0, 964; w=1 — 2(1 — 0,964) 2 = 0,999:

/ 1200° 0,999 — 1220 + 500
ra= ] — o — 1~ 4/0,399 = 0,368;

1200+ 0,999

§_=0,368:0,179 - 0,0226 = 0,0433 m (4,33 cM);¢=0,1067 M (10,67 cM).
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Briwuciiim b o dopmyne (26) :

re1- 1o /22202300 L 6= 1~ V0,235 =0,525;

1200
8o=0,525-0,179 — 0,0226 = 0,0714 m (7,14 cM) ;

b=0,1108 m (11,08 cm).
OrnpepenseM IOk, OIpaHUYEHHYI0O U30TEpMOH 500°C, no dopmyne (28)

¥=p/c-02 =0,1108/0,1067 - 0,2 = 0,838 < 1;

F=0838" (2°0,1067) 2 =0,0381 m> (381 cm?) .

BuyTpn m3otepmbt S00°C Her apmawﬁm NMOSTOMY IJIONIAAk OeTOHA, HATpeTO-

ro 1o tsf ., A=F=0,0381mM2 (381 cm .é'mpona 3KBUBAJIEHTHOTO 110 IUIONIATY

KBasipaTHoro ceuenusa 0,195 m (19,5 cm).
{, 3,60 N;
pp — = —_=185u — = O Haiigem P, = Y, = 0,855.
n 0,195 N
Ilpumenm ¢ = 0,858S.

N = 0,855 34,9 106- 0,0381 =1,14- 106H = 1140 xH (116 tc).

, Taxk kax 1140 xH << 1390 xH, 1o npenen orHecToiKOCTA KOJMOHHEI MeHee
q.

Onpenenum HeCcylIyI0 CITOCOOHOCTE KOJIOHHBI ocne 7= 1.5 4 orTHeBOIO BO3meil-
CTBUSI. BelIMUMHBI, He 3aBUCANIHEe OT BpeMeHH, OyIyT NpMHUMATECH I10 JIaHHLIM
BbITIOJIHEHHOT'O BBIIIIC pacyeTa.

Paccuutaem Temileparypy apmarypsi: / = 12-0,00133-1,5 =0,155 m (15,5 cm).

Onpenenum » = o~

e e

Xy = X3 =0,0606 M, Fy= Py = 0,0606/0,155 =0,392.
C I
[lockonexy Xy=x, =0,285>0,155= [, ipuHUMaeM Fy=t, =1.
£ = 1220 — 1200 [1 — (1 —0,392) 2]? = 1220 — 1200-1 — 0,370% = 744°C;
Y, =0,105.

Onpegenum mwiowaak GeToHa OrpaHNMYEHHYIO N30TepMoi 500°cC.
Bbltmcmim C o dopmyne (27 : r = 0,1726/0,155 > 1,npurumaem 7 = 1, mony-
yaemM w =1,

r. = 1— /(1200 — 1220 +500) /1200 = 0,368;

Bc = 0,368+ 0,155 - 0,0226 = 0,0343 m (3,43 c™m) ;

¢ =0,1157 M (11,57 c™m).
Beruiciium  / mo popmyne (26) :

1220 — 500
Fiy =F,a,=1— /1 - = 0,525,
1 "2 \/‘ 1220

39 = 0,525:0,155 — 0,0226 = 0,0586 M (5,86 cm); 8 =0,129 m (12,9 cm) .
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Onpenensem ¥=0,129/0,1157 - 0,2 =0,915<1.
Torpa mnomans Getoua 6ymet A = F = 0,0489 m 2 (489 cm2) , cTopoHa 3KBa-
BAJICHTHOTO MO [UTouIagu ksanpatHoro ceweHus 0,221 M (22,1 cm) .

/ 3,60 N
Ilpu 0 = = 16,3 1 — ——— = ( HaxOOUM ""b = "asb = 0877, ¢=
7 0,221 N!

= 0,8717.

N< (‘O(RbfA * Rscfb'stAs,tot);

N = 0,877 (34,9. 0,0489 + 433. 0,105- 0,000452) 10 = 0,877 (1,708 + 0,0206) x

x10% = 1,52-10% = 1520 xH (155 10).

OrnpenennM HHTEpHONAIMEA MOMEHT BﬂeMEHH, Korga (akTHYSCKasd Hecylllas
cOCcOOHOCTEL KOJIOHHB! OyzeT paBHa 1390 xH:

1520 - 1390__ g5=1 67
1520— 1140

T=15 +

[Ipynaumaem rapanTHpOBaHHEIN Npenen orHecroikocry 1,65 2.

[Ipavep S. Hene306eTORHAA KONOHHA NOA HATPY3KH, MPHAIOKEHHBIES
CO CIY92HHBLIM 3K CICHTPHCRTETOM

Harno. Kononna ceuenue 04x04 m (40x40 cM), pacueTHass [IMHA KOJNOHHEL
IO = 3,6 m (350 cm), GeToHa wiracca B25 [Rb = 14.5 MIla (148 Krclcmz) , Rbn =
= 185 MIIa (189 Krclcmz),R b = 1859 {09 = 20,56 MITa (209 8 xrc/cm2) |, apma-
typa knacca Al [R .= 365 Mlla (37,50 xrc/em2), R = 390 MITa (4000 xrc/

fem?), R o= 390/0,9 = 433 MIla (4422 krc/cm2) | mnomaris cevenus As, tor =

= 1256+ 104 m2 (12,56 em?) (4 cTepxHA ouamerpoM 20 Mm) : apMaTypa pac-
MOJIOKEHA B YTIJIaX CEYCHMsSI, PACCTOSSHHE OT Bcell apMaTyphl 00 OnmKaiimx GOKo-
BLIX NMOBepxHocTel KoloHARI 2 = (0,05 m (S5 cm) . KoyloHHa paccuiTaHa Ha BOCIIpUS -
THE OCHTPANILHO NMPWIOKEHHON cWibl (OT MOCTOSHHBIX U IUIMTENIBHBIX HAarpy3okK).
I'peGyercs onpedeaurs. I'apanTMpOBaHHBIA Hpelell OrHECTOMKOCTH KOJIOHHBI.
Pacuer. B cooTBercTBMM ¢ nyHKTOM 1,13 BRIuwmcaIuM BenruMHY HOpMAaTHBHOMN
HAaIrpy3KH IJiA 3TOH KoOJIOoHHRI. ONpepenyM pacuyeTHYIO HeCylIyld CIIOCOGHOCTD
KOHCTPYKIMH, ucnoik3dys "Ilocofue mo NpoexTUpOBaHMIO GETOHHEBIX M IKeJIE30-
OSTOHHBIX KOHCTPYKLMHA H3 TSDKENBIX W JIETKHX GeTOHOB O3 mpeaHanpsXeHUs
(x CHulI 2.03.01-84), Crpoimspgart, 1986.
Hlpu poureneHbIx  Harpyskax Y, = 0,9; R, =09-14,5 = 13,05 MIla
4 3, 60 N
(133 Krc{cmz).l'[pu 2= =9y —4__ = 1 nosyuyum Yy = 0,9,«ﬂ3b=
h 0,40 N

= 0,905.
Bemuucnum
a= 365-12,56-10 ~*/(13,05-1600-10~% = 04584/2,088 = 0,22:
@= 0,9 +2-0,22- 0,005 = 0,902.
Onpenenym pacyeTHYIO HECYILYIO CIIO O GHOCTD KOJIOHHBI
N< 0,902 (13,05 0,1600 + 365- 0,001256)- 10° = 0,902 (2,088 + 0,4584) - 10°
=2,30- 10 H = 2300 xH (234 10).
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B xauecTBe pacUeTHOTO 3HAYCHMA Harpyaku mnpumem 0,95- 2300 = 2185 xH
Y KoxpULIMeHT HAOeKHOCTH N0 HArpy3Ke 'yf-= 1,2. Torma HOpMAaTHBHAs Harpys3-

ka 2185/1,2 = 1820 xH (186 1¢).
[lporpes KoJioHHbI npuhuMaem No ganHeiv EKDB (EBpomeickoro KOMHTETa

no GeToHy) AJIst TAXENoro GeToHa Ha rPaHUTHOM ILIeOHe.
PaccuuTaeM HECYLIYIO CIIOCOGHOCTh KOJIOHHBI NOCHE 2 4 OTHEBOFO BO3ACHCTBAM

(m. 2.4, 2.5). o
Jnst apmatyphl uMeem ¢ = 645°C, Yoy = 0,315.

Kputnyeckast Temmnepatypa OeToH2 Ha I'paHUTHOM 3aNnoNHUTele Io Tabn. 7
f.. = S009C. M3orepma S00°C orpannumsaer miowmaps 0,096 M2 (960 cm2) m

BHYTpM Hee HET apMaTyphl, CTOpPOH2 3KBMBAJIEHTHOTIO IO IUIOLa I KBAJpaTHOTO
ceyedust 0,31 m.

IO 3,6 NI
Hpy —=— = =116 4 ——~—-— = 0 HaxOOUM Yy =%p = 0,902. I1punn-
h 0,31 N
maem @Y = 0,902,

N < 0,902 (20,56- 0,0960 +433-0,001256- 0,315) 10° = 0,902 (2,14 +0,171) x
x10% =2,08- 10° H = 2080 xH (213 10) .

Tax kak 2080 xH =» 1820 xH, TO npenen oraecTofKOCTH KOJIOHHBI Gosiee 2 Y.
Paccuutaem Hecyllyo cocOGHOCTh KOJIOHHBI NMOCIE 3 Y OTHEBOIO BO3ACHCTBYA.
Temnepartypa apmatypsi ¢ = 800°C, Y = 0,05. U3otepma 500°C orpatinumBaeTt

mrowans 0,0712 m2 (712 cm?) u BHYTpU HEE HET apMaTyphl, CTOpOHA 3KBHBa-
JICHTHOT'O MO IJIOMIA/IA KBagpaTHOTo ceyeHus 0,267 m.

[, 3,60 N,

pu ——>— =—— = 1348 =0 n = ¢,"=0,8926. Ipn-
T 0,267 TN AOMAM Fp = %p P

HUMaeM ¢ = 00,8926,
N <0,8926(20,56-0,0712 + 433-0,001256-0,05) 10° =0,8926 (1,587 +

+0,0272) 10° =1.44-10° H = 1440 xH (147 10).

Tak xaxk 1440 xH=1820 xH, 10 npenen orHecTo#KOCTH KONMOHHBLI MEHee 3 4.

Haiinem npenen OrHecTOMKOCTM KONOHHBI, MHTEPHOJIUpyYS OaHHbBIe O HecylieH
CIOCOGHOCTH KOJIOHHBI MOAIe 2 U 3 Yy OrHeBOro BO3ACHCTBUA U ONpedcNdas MO-
MCHT BpeMEHH, KOT[ia Hecylast cltocoOHOCTL KONOHHEI Oyner pasHa 1820 kH

r=04+2080-1820  , _ 54y

2080 — 1440

IlppHUMaeM rapaHTHpOBaHHbIH Hpees OTHeCTOHKOCTH KOIOHHBI 2.4 y,

JU1A obecneyeHusA rapaHTUPOBAHHOTO Iipeferia OrHeCTOMKOCTH 2,5 u cliegyer
YBEJIMYUTDh TOJNIIIMHY 3AATHOTO CJIONA IS apMaTyPhl.

[IpoBepum oruecTodKocT: KONOHHLLI pu a2 = (0,06 M (6 cm) .

Paccurtaem Hecyulylo cocOGHOCTH KOJIOHHBI MOCJe 2 4 OrHEBOIO BO3AEHCT-
BUS.
JIsi apMaTypbl UMeeM I = SSOOC, Yo = 0,6.

s 6eToHa MOYKHO MCIIONBE30BaTh JaHHBIE NpedbIAy1lero pacyeTa
N < 0,902 (20,56- 0,0960 + 433-0,001256- 0,60) 10° =0,902 (2,14 + 0,3265) x

x10% = 2,22.10% H = 2220 xH (226 10).
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[locne 3 4 ordeBoro BO3AeHCTBHUS OJIS apMaTyphl Umeem ! = 705%C, ')'ﬂ =
= (,145.

N < 0,8926(20,56-0,0712 + 433 0,001256- 0,145) 10® = 0,8926 (1,587 +
+0,0789) 10% = 1,49. 10°H = 1490 xH (152 10) .

IIpenen orsecTofiKocTé ONpedensieM 0 UHTEPIION ALY

r=2+_22071820 ) —5554

2220 — 1490

I"'apasTHpOBaHHLEIA Hpefie/l OTHECTOMKOCTH 2,5 4 NO3BOJIAET UCNOJIE30BaTh KO-
JTIOHHEI B 3JJaHASA X T000# crenleHY OTHECTONKOCTH.

Ilpumep 6. Kene300eTOHHAA KONOHHA NOA 33/JaHHbIC HATPY3KH,
OPRIOKEHHbBIE CO CIIYYAUHBIM IKCUEHTPHCUTETOM

Harno. Konouna ceuwenuem 0,4x0,4 m (40x40 cMm), pacueTHas JIMHA KOJIOHHLI
I = 4,20 m (420 cv), Geron xiacca B40 [R, =29 MIla (296 xrc/cm?), R, =
= 29/0,83 = 34,9 MIla (356 xrc/cm2) |, apmarypa kmacca A [Rm = 390 MIla
(4000 xrc/cm2), RS o= 390/0,9 = 433 MIla (4422 KI‘C/CMZ)] IUTOINAILIO Ceue-

nun A ctof = 0,0201 m2 (201 cm2) (16 cTep)xHel nuamerpom 40 MM) ; TUIOINATE

OIHOT'O CTEp KHSA Asl = 12,56 +10—4 m2 (12,56 cm2); 12 crepxHell pacronoxe-

HO HO IepUMETPY KOIOHHBI (M3 HHUX 4 B yIllax) ¢ pacCTOSHMEM OT OOKOBOH
MOBEPXHOCTH KOJIOHHBI JO Ooceif apMaryphl a, = 0,05 m (5 cM), 4 cTepiKHS B LICHT-

PUIBHOHK 30HE @ n 0,15 m (15 cm) (puc. 3, @) . PacyeTHOE 3HaYCHYE LEHTPAJIEHO

IpUIIOXKEHHOU CUIILI (OT MOCTOAHHELIX M WIUTSIIBHLIX Harpy3ok) 8000 xH.
Tpebyerca onpedeauts. [Ipenert orHecTOEKOCTY KOMOHHDI.
Pacuer. Ilpymumas xo3(p@ULMEHT HANEXKHOCTH N0 HATPYy3Ke "ff = 1,15, nmony-

Y¥M HOpMAaTUBHYIO Harpy3Ky 6960 xH (710 1c).

[iporpes konoHHbl npuanMaeMm no gauHbiM EKD (EBponeiickoro xomurtera
1o GeTOHy) [JIf TSXKeNoro GeTOHA Ha I'pPaHUTHOM IIeGHe.

PaccutaeMm Hecyillylo cliocOOHOCTh KOJIOHHBI INOCIE 2 Y OrHEBOTO BO3JCHCT-
Busa (nm. 2.4, 2.5).

JNsT yIMOBBLIX CTEp)KHEW apMarTypbl HMeeM ty = 645°C, Yoe1 = 0,315, mns
CTEPXKHEH, PpacClOIOKEHHBIX Y OOKOBBIX NMOBEPXHOCTEN — rz = 4259C, 731‘2 =
= (0,975, INA UEHTPATBHBIX CTEpXHEH — t, = 85°C, Yoa = 1;

Ye = (4-0,315+8-0,975 + 4-1)/16 = 0,816.

Kputuueckast Temneparypa GeTona Ha I'paHUTHOM 3allONTHHTENE 1O Tabi. 7
t .. = 5000C. Uzorepma 500°C orpanuumBaer miomams 0,096 M2 u, BhumTas

noans 12 apmaTypHbBIX CTepIKHEH, pacloNIOKEHHBIX BHYTPH Hee, MOJIYUMM IUIO-
iane GeTOHA, HarpeToro 1o Is ! o = 2000C

A = 0,0960 — 12-0,001256 = 0,0809 m2 (809 cm2) ,
CTOpOHA 9KBHBaJICHTHOTO T10 IUIOILAAL KBAApaTHOTro ceueHus 0,284 Mz.

Pacuer Hecyumiel cliocOGHOCTM KOJOHHBI GyHOeM BBINOJHATD ucnoJie3ysa llo-
co0Oue IO NPOCKTUPOBAHMI0O GETOHHBIX M JKelle306ETOHHBIX KOHCTPYKLIMU U3 TA-
KeTbIX ¥ Jlerkux OeroHoB Ge3 mpepHanpsixenus”™ (x CHulIl 2.03.01-84), Crpoti-
u3nat, 1986.

[, 4,20 N 7

=- =148 U ———_ = = = ,
h 0, 284 ; : 0 HaxomuM ¥, Peh 0,886

[Ipn
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Puc. 3. PacnosnoxeHune apMaTyph! B KOJIOHHE
a — apmarypae u3 craait Kaacca A-Illl; 6 — apmarypa u3 cranu Kaacca
ArY

[Ipyaumaem @ =0,886.
N< 0,886 (34,9- 0,0809 + 433-0,0201-0,816) 10° =0,886 (2,827 +7,11)-10° =

=8,80-10% H = 8800 xH (898 c).

Tax xax 8800 xH=> 6960 xH, To npepen oruecTONKOCTH KOJIOHHLI Goyee 2 u.
Paccurrraem HecylIyio CIIOCOBHOCTE KOJIOHHBI IIOCIIE 3 Y OTHEBOTO BO3IEHCTBUA.
J1s  yrinoBeIX cTepxHe# apmatyphl HMeeM: t, = 800°C, 7,4 =0,05; mms

CTEPXKHEN, pacIHOJIOKEHHBIX Y GOKOBEIX CTOPDOH - t2 = §70° C, 73t2 = (0.54; mn
USHTPAIBHEIX CTEpIKHEH — by 170°cC, Y3 = 1.
Yor = (4+0,05 +8-0,54+4-1)/16 =0,5325.

N3oTepma 500°C orpanvuMBaer miowlage 0,0712 M2 (712 CM2) U, BhIYUTAA
WIoIafAb 4 apMATYPHBIX CTEPIKHEH, HOJTYUNM

A= 00712 — 4-0,001256 = 0.0662 Mm% (662 cm>),

CTOPOHA 9KBUBAJICHTHOIO M0 ILTOMIAON KBaJIpaTHOTO ceueHust 0,257 m.

, 4, 20 N,
IIpn = = 16,3 mn = 0, Haxo[M ), = @ = 0,8785.
h 0.257 N
[Ipyrumaem @ = 0,8785.
N< 0,8785 (34,9+0,0662 + 433-0.0201- 0.5325) 10° = 0,8785 (12,313 + 4,638) x

x10% =6,1-10% H = 6100 xkH (622 10) .

Nutepnionupysa OaHMBIE O Hecylleil cHOCOGHOCTH KOIOHH mocne 2 1 3 4 orne-
BOro BO3OESHUCTBUA I0JIyduM, YTO Hecyllaa cnocobHocTs 7500 xH pocruraercs

pu _
r=24+ 500006960 o568
8800 — 6100

Ilpenen ornecroiikocTn KomouH 2,65 4 NMo3BONAET NPUMEHATh UX B 3HaHMAX
o060 CTeneHu OrHeCTONKOCTH.
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PaccMoTpum Takike BapHMaHT 3TOM KOJIOHHEI ¢ HCHONE3OBaHMEM apMaTyph!
wiacca ATY [R_ = 450 Mlla; R sef = 450/0,9 = 500 MIla (5100 krc/em?2) |,
IUTONIA/ILID CEUCHUSA As tot = 0,01287 M2 (1287 cm2) (16 CTepXHe¥ Ouamer-
poM 32 wmMm), nnoﬁ:[am CeUCHHSI OIOHOTO CTCPXHA As1 = 8,04-10—4 m2
(8,04 cmz); OCTAABHEIE MMOKAJIATENU OCTAITCA HeHM3MeHHBRIMM. PacnoioxcHue
apmarypel (puc. 3, 6) a; = 0,05 m (5 cv), a, = 0,15 m (15 cm) . IIpunoxexns

MOCTOSTHHBIC M UIUTENIEHBbIE HAarpy3KH, pacyeTHOe 3HaueHMe xoTophkix 7800 xH.
[Ipymvman Kxo3pPHULIMEeNT HAJESKHOCTH IO HArpyiske 7f-= 1,15, nmonyaum Hopma-

TUBHYIO Harpy3Ky 6780 xH.
[Iporpen xonouHs! npaHEMaemM 1o mannsiv EKB.

PaccumTaem HecyLlyio clIOCOOHOCT: KOJIOHHBI 1ociie 2 4 OrHEeBOIO BO3JCHCT-
BUA

flnﬂ YITIOBEIX CTep)XHell apMaTyphl HMEeM 6= 645°C, Y., =0,12; nna crepx-
Hell, paclloJyIOKeHHEIX Y OOKOBBIX ITOBEPXHOCTEH — ty = oC, Yoo = 0,8; mna
UCHTPWIEMbIX CTepxciedt f, = 85°C, Y, =1; 7, = (4-0,12+8-08 +4-1)/

/16 = 0,68.
Kputmueckasn T&Mﬂepa'ryga 0STOHA Ha TPAHUTHOM MHOIH{HT%'IE no Tadn. 7
5000C

t ., = 5000C. H3orepma orpanumBacT wiomans 0,096 M2 (960 cm2) u,

BRIYMTAasA Twiowmank 12 apmarypHBIX CcTep)XHeld, pacloNIoXKEHHbIX BHYTpH 3TO# H30-
TepMbl, HOJIYYUM Iomia/ik 6eTOHa, HATPETOTO O st = 5000°C;

A = 0,096 — 12- 0,000804 = 0,08635 M% (863,5 cm?),
CTOpPOHA 3KBHBAJICHTHOTO IO IUIOMIAAM KBAafipaTHOTO ceueRud # =0,294 m.

I, _ 4,20 Ny
= = 14,3 u
7 0,294 N

IIpuaumaem ¢ = 0,8885.

Ilpu

= 0, maxomim ¢, = Pop = 0,8885.

< :
NS (‘O(RbfA T RscfAs,mt a'sz‘) ‘
N< 0,8885(34,9-0,08635 + 500°0,01287-0,68) 106 =0,8885 (3,017 +4,376) x

x10® = 6,57-10% H = 6570 xH (670 10) .

Tax xax 6570 xkH =< 6780 xH, To npeme)1 orHeCTONKOCTH KOJNOHHB MeHee 2 4.
JIs yBennyeHnd MNpefieyia OrHeCTOMKOCTH KOJIOHHBI [ejIecoO0Bpas3HO 3ariyOuTh
PACIIONIOKEHHYIO O NIEPUMETPY CEUECHMA KOJIOHHBI apMmatypy. [Ipumem a; = 0,06 m

(6 cm), ocTaBMB HEU3MEHHRIM pacHONOXEHME 4 HEHTPANBHBEIX CTEpiKMeil a s =
= 0,15 m (15 cm).
[locite 2 4 OrHEBOrO BO3JICHCTBUA VIS YTTIOBEIX CTEPXKHEH ApMATYpHI MMEEM:

ty = 5500C, Yse1 = 0,30; gnsa crepxkHelt, pacnonoxeHHble y GOKOBBIX MOBEpX-
HOICTeﬁ ty = 340°C, 7,5 = 1; ONA DEHTPAIEHBIX CTEpXKHEH — I, = 85°C, Yoq =

Ty = (4:0,30+8-1+4-1) /16 = 0,825.

N3oTepma 500°C orpaHguMBacT 1wIomans 960 cM 1IOLIAAL GeTOHA C IS t., =

= 500°C 4 = 0,08635 MZ (8635 CMZ), CTOPOH2 SKBUBAJICHTHOT'O I10 IUTOMIAMK
KBajipaTHoro ceucHuda 0,294 M.

0 I, 4,20 N

H S ——— = —_—— = — =

P 7 0,294 14,3 n W 0 HaxoguM b = ¢ 5= 0,8885. lMpymm-
MaeMm Q= (,885.
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N < 0,8885 (34.9- 008635 + 500+ 0,01287- 0,825) 10° = 0,8885 (3,017 +
+5.308) 10° = 74-10% H = 7400 xH (755 10).

Tak xaxk 7400 xH > 6780 xH, 10 npenesn orHecTORKOCTH KONOHHK GoNee 2 4.
[Hocne 3 4 orAeBOro Bo3felicTBHUA [PIA YITIOBRIX CTEpXXHEH apMaTypH MMeEeM:

t, = 7059C, 7, = 0,048; mna crepimHeit, paclONONEHHEIX ¥ OOKOBEIX HOBEPX-
0
HOCTeH — by = 480°C; Yoo = 0,587 IUIA UEHTpANEHLIX CTEpXKHEH — I, = 1707C,

7sr3
Yo = (4°0,048+8°0,58+4-1)/16 = 0,552.

H3otepma 500°C orpammumpaer miomams 0,0712 M2 (712 cmz) M, BBIUMTaNA
miowmaags 12 apmaTypHBIX cTepiHel, pacNONOKEHHBIX BHYTpH 3TOH U30TEpPMBI,
MOAYY¥IM IUTOINaab OCTOHA C IS t oy = 5000C,

A= 0,0712 — 12 0,000804 = 0,06155 M2 (615.5 cm?) ,

CTOpOHA 3IKBUBAICHTHOTO MO IJIOAAM KBaapaTtHOro ceyelus 0,248 M.

Hou 2 1690 —L_ =g 0,871
p4 —~- = 16,91 —— = U, Haxo UM = = 0,671,
h N %~ Ysb

[Mpunumaem ¢ = 0,871.
N <0,871(34,9-0,06155 + 500- 0,01287-0.552) 10° = 0.871 (2,150 + 3,552) x
x10° = 4,97- 10° H = 4970 xH (501 10) .

Nurepnonrpysa paHHeie 0 Hecyntel cltocOGHOCTA KOJIOHHEI Iocie 2 U 3 4 OrHe-
BOIr0 BO3JJOCUCTBMSI, MOJNYYMM, T0 Hecyilas clnocoOoHocTh 6780 xkH pocturaercs

+ 1300 — 6780
7400 - 4970

npu 7=2 . 1 =225 4_TIpenen oruecTofKOCTH KOJIOHHEI 2,25

MO3BONAET NPpUMEHATE ¢ B 30auvax 1[-V creneneit ornecrofikocu.

[Ipumep 7. BeToHHAs manelh A Hecyliel! MEXKKOMHATHON CTCHBI

ano. Pa3mepsl ceuenys: Tompsa 0,12 m (12 cm), seicota 2,8 M (280 cm) ,

ycrnoBHas umpura 1 M (100 cm), marq:ngmenme ONMpaHNe ¥ COOTBETCTBCHHO
pacuyeTHasd BhICOTA / = 0,8- 2.8 = 2,24 m (224 cM) ; TsOKennlll GeTOH Kiacca B1S

[R,, = 8,5 MIla (86,7 xrc/em?), R, = 11 MlTa (112 krc/cm®) R, =11/0,83 =
= 13,25 MIla (135,2 KI‘C/CMZ) , Eb = 23-10° MITa (235 10> xrc/cm?2) ], apMUpO-

BaHUe KOHCTpYKTHBHOe. HopMaTHBHas BelTMYMHA TOCTOSAHHBIX M UIMTEJLHLIX Ha-
rpy3ox 260 xH/m (26,5 tc/m), cymmapubiil 5KCLHEHTPUCHTET € YIETOM CITydaitHO-
ro 0,01 m (1 cM) oT ocu cuMMETpUM MaHENN.

Tpebyerca onpedeaurs. llpeaen oruecToHKoCTH NaHEH.

Pacyer. 1lpefienn OrHeCTOMKOCTH 110 TelTIOM3ONUpYyIOLel  CHOCOGHOCTH B COOT-

BETCTBMH C 1L 3.5 onpenensem no ta6n. 8. Ou pasen 2,5 u.

CapantupoBauueifi npenenl OrgecTOWKOCTH CcreH Mo Hecymell cnocoOHOCTH

NpH YCIOBHM pacHOJIOXEHUA CyMMapHOH CWILI B CpelHe#! TpeTH TOMIIMHEI IOIe-
peyHOTO CeuecHMUs CTeHbl paBeH 1 u B cooTBercTBuHE c 1. 2.24 “IlocoGus no ompe-
OCNECHUIO IIpElic)IOB OTHECTOMKOCTH KOHCTDpYKIIMH, IMpelieloB pacrnpocCTpaHeHUsd
OTHA IO KOHCTPYKIMAM M TIpylnl Bo3ropaeMocTu matepuanoB”, Crpoiu3par,

1985.
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B paccMmaTpuBaeMOM (JIyyae OSKCUHEHTPUCHUTET MEHBINEe, YTO OOJIKHO FMOBbI-
CUTE Ipeaen OTrHecToMKocTH. OnpefesiMM HeCymylo CrnocoOHOCT: IAHENU IIpH
T= 1,54 (m1. 2.4, 2.5)

I pacuera nporpeBa NpUHUMAEM THXENBIA OeTOH ¢ OGonbinein Tenmepa'll'y-
POINPOBOAHOCTLIO, T.€. HA IpaHHUTHOM IUeOHe: Mo Taén. 10 — 4 ed=0,00133 M2/y,

.
o tabn. 11 — Yy = 0,62; nmo Tadn. 7 — Loy = 500°C.

ITockoneky CT CIOB 1000-78 npy OrNeBBIX UCIBITAHUSX HECYHIMX CTEH Hpe-
JyCMATPUBacT OJHOCTOPOHHHHA 00OrpeB, TO U PACUET BBINMOJIHUM JJIA OOHOCTO-
POHHEI'O 00OTpeEBA.

B cootBercTBUM ¢ pasf. 6 ONpedeiMM TOJIIHMHY CIOsE GETOHa, NMpOrpeToro Oo

tot =500°C:r=1- /202220 - 00675; 1 =/12.0,00133-1,5 = 0,155 m™
cr 1200

5=0,36750,155 — 0,624/0,00133 = 0,05696 — 0,02261 = 0,0344 = 0,034 m
(3,4 cm).

OT16pocHUB B cOOTBeTCcTBHMM ¢ . 2.4 2TOT cno¥ GeTOHa, oNpene/TiM HECYIIyIo
crocoOHOCTL GeToHHON nmaHenw TonmiuHo# 7 = 0,12 — 0,034 = 0,086 m (8,6 cm),
NMpUHAB XYAWMA cnydadl, 4TO B IIaHENU Harpyska Obila cmeileHa K o0orpeBac-
Mot cropoHe. [lonyuum g paccuuThiBaeMoit nanenu [ 0= 0,07 — 0,086/2 =

= 0,027 M (2,7 c™m).
PacueT BHEUEHTPEHHO CKaTol OeTOHHON NaHenW BRIOIOJIHMM B COOTBETCTBHH
c mn. 3.4, 3.5 CHull 2.03.01-84: mpuM,/M = 0 umeem ¢, = 1; Se= 1 Jh =

= 0,027/0,086 = 0,314, Serm:-mO,S — 0,01 Iofk—— 0,01R, = 0,5 — 0,01-2,24/

/0,086 — 0,01- 8,6 = 0,5 — 0,26 — 0,086 = 0,154 u npunumaem d,= 0,314,
Onpenenum ycClIOBHYI0 KPUTHUESCKY® CUITY

RE ( 0, 11 ) 8 23-10°- 10° 1(0, 086)°
+0,1) =

= -~ —— ~ X
R 0,1+ O 12 1(2,24)2
0,11 — 6y —
X +0,1) = 0,711- 10" H = 711 k H (72,5 T0).
0,1+0,314

s Harpysku N = 260, xH umeem n1=1/(1 - N/Ncr) = 1,576; Ay, =bh(1 -
-—2%17/11) =1-0,086(1 - 2.0,027-1,576/0,086) =0,086-0,00996 =8,57 1032

(8,57 cm?); N < aR, A, = 1-13,25-108-8,57-107% =1,114- 10%= 114 xH
(1,15 c).

Taxum oGpasom, Harpyska B 260 kKH He BrinepxuBaeTcs.
[IpoBepuM BRIAEpXKMBaeTCs U HArPY3Ka B 188 xH n=1/(1 - 180/711) =

=1.339; 4, = 1-0,086 (1 ~ 2:0,027-1,339/0,086) = 1,37-10" 2 m? (137 cM2) ;
N <1-13,25-10% 1,37-1072 = 181 xH (18.5 10) .
Taxum oGpaizom, noce 1,5 u orueBoro Bo3meficTBUA Hecylias CIOCOGHOCTD

mageny 180 kH <260 kH.
Omnpenenum Hecyllyio cnocoGHOCTS Naneau mpu 7= 1,15 u.

loniuna cnosi GeToHa, MporpeToro fio ¢ = L= 500°C: r = 0,3675; 1 =/ 12x

' 0,00133- 1,15 = 0,1354 m (13,54 cm). 8 = 0,3075- 0,1354 - 0,62 \/0,00133 =

36



= 00,4979 — 0,02261 = 0,0272 = 0,027 m (2,7 c™m).
Paccuntacm Hecymymw clnocoGHOCTh GeTOHHON maHeny TommuHol 7~ = 0,12 —
— 0,027 = 0,093 m (9,3 cM), HarpyxeHHOI ¢ skcueHTpucuteTom /[ = 0,07 —

—0,093/2. = 0,0235 m (2,35 cM): 9= 1; ¢ = 1 /h = 0,0235/0,093 = 0,2527;
Bem =0,5 - 0,01-2,24/0,093 - 0,01-8,6 =05 - 0,241 — 0,086 = 0,173 npnu-
HUMaem O,.= 0,2527.

Onpegenym yOIOBHYID KpUTHYSCKYIO CHITY

cr 12 1(2,24)2
=1012 xH (103 10).

8§ 23-10>10%10,099)3 [ 0,11
0.1+ 02527

LI 0,1) = 1,012-10% 1 =

s Harpysku N = 260 xH umeem 1= 1/(1 — 260/1012) = 1,345; Ab = 1Ix
x0,093 (1 — 2- 0,0235- 1,345/0,093) = 2,978- 102 M2 (2978 cm2);N <1-13,25x
x100- 2,9781072 = 395 kH (40 1c) .

Harpyska B 260 xH BeimepxuBaeTcs.

[IpoBepuM BeimepskuBaeTcd Jid Harpyska B 320 xH 1 = 1/(1 - 320/1012) =
= 1,462; A4, = 1-0,093(1 - 2-0,0235" 1,462/0,093) = 2,429-10"% m”
(242,9 cm?) ; N<1-13,25-106+2,429-10~2 = 322 kH (32,8 T0) .

Taxum o6Gpazom, nmocne 1,15 y oruHeBoro BO3ACHCTBUA HECyIlass CHOCOOHOCTH
maxeny 321 xH.

VinTepronsnye onpenenseM npenei OrHeCTONKOCTY IaHesNH

T=L15+ ——————— 0,35 =1,3 u.

IlpuHrMaeM npegen oruecToifikocTy navenu 1,3 u,
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