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MpeaucnoBue

Llenn v npuHuunel ctangapTtusaumm B Poccuiickon ®egepaumm yctaHosneHsl degeparnbHbiM 3aKOHOM
oT 27 pekabpa 2002 r. Ne 184-®3 «O TexHW4eckoM perynupoBaHuuy», a npasuna paspabotkm —
noctaHoBrneHnem [lMpaButensctBa Poccuiickon depepauun ot 19 Hoabpsa 2008 r. Ne 858 «O nopsgke
pa3paboTkn 1 yTBepXaeHNs1 CBOL40B MpaBus».

CBegeHus o ceBoae npasun

1 WCMNONHNTEN: Hay4yHo-uccnegoBaTenbCknii, MNPOEKTHO-KOHCTPYKTOPCKUA N TEXHONOrMYeCKnn
WHCTUTYT GeToHa u xene3obetoHa um. A.A. 'Bospesa (HUWMKB mm. MBosagesa) — uHctutyt OAO «HUL|
«CTpontenbcTBo»

2 BHECEH TexHnyeckum komuteTom no ctaHgaptusaumm TK 465 «CtpontenscTBo»

3 TMNOAOrOTOBJIEH «k ytBepxgeHuo [lenapTamMeHTOM  apXWMTEKTypbl, CTpouTenbcTBa U
rpagoCTPONTENBHOW MOMNTUKN

4 YTBEPXOEH npukaszom MwuHucTepcTBa pervoHanbHoro passutua Poccuiickon ®epepauum
(MuHpervnoHn Poccun) ot 28 gekabpsa 2010 r. Ne 827 v BBegeH B gevictaue ¢ 20 mas 2011 r.

5 BAPEMTMCTPUPOBAH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryrimpoBaHuio U METPOnornm
(Pocctangapt). Mepecmotp CI127.13330.2010

UHopmayuss 06 u3MeHeHUsIX K Hacmosiwemy ceody npasusn nybnukyemcs 8 exe2o00HO u3dasaemMoMm
UHGOPpMaUUOHHOM yKaszamene «HayuoHanbHble cmaHO0apmbl», @ MEKCM U3MeHeHUlU U ronpasok — 8
eXeMeCsIYHO u30asaeMbiX UHPOPMaUUOHHbLIX yKazamensx «HauyuoHanbHble cmaHOapmel». B cnydae
rnepecmompa (3amMeHbl) Unu OMMeHbl Hacmosiueeo ceoda rnpasusn coomeemcmeyruiee ygedomneHue b6ydem
onybruKkogaHo 8 exeMmecsyHo u3fasaeMoM UHMOPMAaUUOHHOM yKasamerne «HayuoHanbHbie cmaHAapmbly.
Coomeemcmeyrowas UHoOpmMayusi, yeeloMieHUe U MEeKCmbl pasMewaromcsi makxe 8 UHGOPMayUOHHOU
cucmeme obwez0o nosb3o8aHUsi — Ha oghuyuanbHom calime paspabomuyuka (MuHpesuoH Poccuu) 8 cemu
WHmepHem

© MuHpernoH Poccuu, 2010

HacTosiwuii HopMaTVBHbIA [OKYMEHT He MOXeT OblTb MOSIHOCTBI WM YacTUYHO BOCMPOW3BEOEH, TUPaXMUPOBaH W
pacnpocTpaHeH B kayecTBe oduumanbHOro usnaHus Ha Tepputopun Poccuiickon deaepauum 6e3 paspelleHus MuHpernoHa
Poccun
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BBengenue

Hacrosmmii cBoJ NpaBUil CONEPKUT MOJIOKEHUS 110 pacuery U
MPOEKTUPOBAHUIO OETOHHBIX U  KEJIE300€TOHHBIX KOHCTPYKIUI
IPOMBIIUIEHHBIX ~ COOPY)KEHHUH W3  TSDKEJIOro M JIETKOro
KOHCTPYKIIMOHHOTO O€TOHa, padOTaloIIUX B YCIOBUSAX BO3JCHCTBUS
TEXHOJIOTMYECKUX TMOBBIMIEHHBIX Temneparyp (ot 50 mo 200 °C
BKJIIOUUTENBHO), BIAXHOW Cpelbl, W  TEIUIOBBIX arperatoB H3
KAPOCTOMKOTO OETOHAa, apMUPOBAHHOTO OOBIYHOW M KAPOCTOUKOU
apMarypo, KOTOpBIE IKCILTYyaTUPYIOTCS B YCIIOBUSX
IIPOM3BOJICTBEHHBIX BBICOKHMX Temmeparyp (cBbiue 200 mo 1200-—
1400 °C).

IIpuBenennbie B HacrosimeM CII  enuHuibl  (QU3HYECKUX
BEJIMUMH BBIPAXKEHBI: CUJIbl — B HbIOTOHaX (H) wiu B KUIOHBIOTOHAX
(xH); nuHeliHble pa3mepbl — B MM (A1 CEYEHHWI) MIM B M (JUIs
9JIEMEHTOB WJIM UX YYaCTKOB); HAMPSKEHHUS, COMMPOTUBICHUS, MOTYIN
ynpyrocti — B Meranackainsax (Mlla), pacnpeneneHnHble Harpy3ku u
yeunus — B KH/M wnm H/mm; temmeparypa — B °C, MIOTHOCTh —
B KI/M°.

Ceon mpaBun pazpaboran HUMXKB um. A.A. I'Bo3neBa —
unctutytom OAO «HUL[ «CrpoutenbcTBo»: pyKOBOIUTENh —
I-p TexH. Hayk, npod. A.D. Munosanos. VcnionHuTeNM: I-pa TEXH.
Hayk, npod. AL Kpuuesckuti m C.A. Domun; KaHAUJATHl TEXH.
Hayk B.H. Iopsues, HII ’Koanosa, HW.H. 3acnaeckuii, B.H. Munonos,
B.I.  Ilempos-/lenucos, B.H.  Camotinenko, —B.B.  Conomomnos,
HU.C. Kysneyosa; wwxeneppl E.H. boavuwix, B.A. Tapacoea; mpu
yaactun OO0 «YpanHUHctpom» (kaua. TexH. HayK P. 4. Axmsamos).
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CBOJ IIPABHNJI

BETOHHBIE 1 ’KEJIE3OBETOHHBIE KOHCTPYKIINH,
IHNPEAHA3HAYEHHBIE JUIS1 PABOTBI B YCJIOBUAX BO3JIEUCTBUA
INOBBIIEHHBIX 1 BBICOKUX TEMIIEPATYP

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

JlaTa BBegenus 2011-05-20

1 O6aacTh NpUMeHEHUSI

Hacrosimuii cBoj mnpaBU paclpoCTpaHseTcss Ha IMPOEKTUPOBAaHME OETOHHBIX U
XKeNne300€TOHHBIX ~ KOHCTPYKIIMHA, CHUCTEMaTHYeCKH  IIO/IBEPTalONIMXCS  BO3JEHCTBHAM
noBeieHHBIX (0T 50 mo 200 °C BrmrouutenbHo) W Bbicokux (cBbime 200 °C)
TEXHOJOTMYECKUX TemrepaTyp (najee — BO3JEHCTBUS TEMIEpaTyp) U  YBIAXHEHHUIO
TEXHUYECKUM IapOM.

Hopwmsbl ycranaBiauBaroT TpeOOBaHHUS IO NMPOEKTHUPOBAHUIO yKa3aHHBIX KOHCTPYKLUH,
H3TOTOBJSIEMBIX M3 TsDKENOro OeToHa cpeaHedt miotHocTH oT 2200 mo 2500 Kr/m°
BKJIFOUUTENBHO (J1a7iee — OObIUHBIN OETOH) U U3 KAPOCTOMKOIo OETOHA IUNIOTHOW CTPYKTYPhI
cpennert motHoctr 900 Kr/M° 1 GoJiee.

TpeboBanust Hactosimero CII  He pacnpocTpaHstOTCS Ha KOHCTPYKLIUHU U3
KapOCTOMKOro O€TOHA STYEUCTON CTPYKTYPHI.

[IpoexkTrpoBaTh JBIMOBBIE KEJIE300€TOHHBIE TpPYyObl, pe3epByapbl U (DyHAAMEHTHI
JIOMEHHBIX Tedel, padoTarolye mpu Bo3AeHcTBUM Temmeparypsl cBeime 50 °C, cienyer c
Y4E€TOM  JIONOJHUTENIbHBIX TpeOOBaHUM, TMPEABABIAEMBIX K 3TUM  COOPYXEHHUSIM
COOTBETCTBYIOIIMMU HOPMaTUBHBIMHA JOKYMEHTaMHU.

2 HopMaTuBHBIE CCHLIKH

B nacrosimem CII ucronb30BaHbl CCHUIKH Ha CIIEIYIONINE HOPMAaTHBHBIE IOKYMEHTHI:

®enepanbhblil 3akoH 0T 30 gexkadps 2009 r. Ne 384-D3 «TexHuuyeckuil periaMmeHT o
0€30IaCHOCTH 3/IaHUI U COOPYKECHUI

CII 63.13330.2010 «CHull 52-01-2003 BeronHble U kej1e300€TOHHBIE KOHCTPYKIIHUH.
OCHOBHBIE TIOJIOKEHUS»

CIT120.13330.2011 «CHwuII 2.01.07-85* Harpy3ku u Bo31eHCTBUS»

CHullI 3.03.01-87 Hecymue u orpaxaaronire KOHCTPYKIIUU

CHullI 23-01-99* CtpoutenbHas KIUMaTOJIOTUS

CIT 28.13330.2010 «CHwulIl 2.03.11-85 3ammrta CTPOMTENBHBIX KOHCTPYKIHH OT
KOPPO3UN»

CIT16.13330.2011 «CHwuII 1I-23-81* CTanpHbIe KOHCTPYKIHI

['OCT 25192-82 beronsl. Knaccudukanus u odiire TeXHH4eCKue TpeOOBaHUS

I'OCT 13015-2003 WM3umenust >xene300eTOHHBIE W OCTOHHBIC JJII CTPOUTEIBCTBA.
OO01e TexHUYeCKue TpeOOBaHU

HN3nanue opuuuaibHoe
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I'OCT 1409891 Coenunenusi cBapHble apMaTypbl M 3aKJIaJHbIX H3ACIUH
XKene300eTOHHBIX KOHCTPYKIHHA. THITbI, KOHCTPYKLIUHU U pa3Mephl

I'OCT 20910-90 betonsl sxapocToiikue. TeXHUYeCKHe yCIOBUS

I'OCT 5781-82 Cranp ropsiuekaTaHas Uil apMUPOBAHHUS  JKEJIE€300€TOHHBIX
KOHCTPYKIIUI

I'OCT 10884-94 Cranp apmarypHas TEpPMOMEXAaHMYECKH YIPOYHEHHAs JUis
KeJ1e300€TOHHBIX KOHCTPYKLUN

'OCT 6727-80 IIpoBosmoka W3 HHU3KOYIJIEPOJUCTON CTald XOJOAHOTSHYTAs JJs
apMHUpPOBaHUS ’Ke1€300€TOHHBIX KOHCTPYKLIUN

I'OCT 454371 Ilpokar u3 1erupoBaHHON KOHCTPYKLMOHHOM CTaIn

I'OCT 5949-75 Cranp copTroBas W KaJuOpOBaHHAs KOPPO3MOHHO-CTOMKaS,
JKapOCTOMKAs U )KapOIpOYHas

[Ipumeuanue— [Ipy nojap30BaHUU HACTOSIIIMM CBOJOM IIPAaBHIJI LIEJIECOOOpa3HO TPOBEPUTH
JICWCTBHE CCHIJIOYHBIX CTAHAAPTOB U KJIACCU(HUKATOPOB B MH(POPMAIIMOHHOW CHCTEME OOLIero Mojb30BaHUs — Ha
odunmansHOM caiite HanmoHalbHOTO oprana Poccuiickoit Denepayu Mo craHAapTH3aUud B ceTH VHTEepHET
WIN TI0 €XErofHO H37aBacMOMy HH(OPMAIMOHHOMY YykasaTenio «HarmoHanbpHBIE CTaHIApTHD», KOTOPBIA
OITyOJINKOBAH I10 COCTOSIHMIO Ha 1 SIHBaps TEKYIIETO T0Ja, U MO0 COOTBETCTBYIOIINM €XKEMECIIHO HW34aBACMbIM
MH()OPMAIMOHHBIM YKa3aTelsIM, OIyONMKOBAaHHBIM B TEKyIIeM romy. Eciu cChUIOYHBIN OKYMEHT 3aMEHCH
(M3MEeHeH), TO NpH TOJIB30BAHMHM HACTOSIIMM CBOJOM TIIPAaBWJI CIEIyeT PYKOBOJACTBOBATHCS 3aMEHEHHBIM
(M3MeHEeHHBIM) TOKYMEHTOM. Eciy cChUIOUHBIN MaTepuan OTMEHEH 0e3 3aMEHBI, TO IIOJIOKECHHE, B KOTOPOM
JlaHa CChUIKA HA HEro, IIPUMEHSIETCS B YaCTH, HE 3aTParuBaroILEH 3Ty CCBLIKY.

3 TepMuHBI U onIpee/IeHUS

B Hacrosimx HOpMax MpPUMEHEHBl TEPMHHBI IO cBoxy mpaswi [1] u nmpyrum
HOPMATHBHBIM JTOKYMEHTaM, Ha KOTOPbIE UMEIOTCS CCBIJIKH B TEKCTE.

4 O0mue ykazaHus
OcHOBHBIE OJI0KEHHUS

4.1 BeToHHBIE U XeI€300€TOHHBIE KOHCTPYKIIMU MOJIKHBI OBITH OOEcCIedeHbl
TpeOyeMol HaJeKHOCTHIO OT BO3HUKHOBEHHS BCEX BHJIOB MPEACIBbHBIX COCTOSHHIA:
pacueToM, BHIOOpPOM IOKa3aTesjeld KadecTBa MaTepuanoB, Ha3HauCHUEM pa3MepoB U
KOHCTPYHpPOBaHHEM coryiacHO ykazanusm Hactosmero CII. ITpu 3ToM JOJXKHBI OBITH
BBITIOJIHEHB TEXHOJOTHUYECKHEe TpeOOBaHHWS TMPH HW3TOTOBICHUHM KOHCTPYKIUH U
COOMIOICHBI TPeOOBAaHUS IO JKCIUIyaTallHM COOPYXKCHUW W TEIUIOBBIX arperatros, a
Takke  TpeboBaHUS MO  OSKOJOTHH, YCTAaHABIHUBaeMble  COOTBETCTBYIOIIUMU
HOPMAaTUBHBIMHU JOKYMEHTAMHU.

4.2 beroHHbIE W >Kene300€TOHHBIE KOHCTPYKIIMH, IMpEeIHAa3HAuYeHHBbIC Ui paboThl B
YCIIOBHSIX BO3JEHCTBHs MOBBIMIEHHBIX Temmeparyp no 200 °C, ciexgyer mpeaycmaTpHBaTh,
KaK MpaBujIo, U3 00bIYHOr0 OETOHA.

dyHIaMEHTBI, KOTOpPhIE TPH KCIUTyaTallMd TIOCTOSIHHO ITOJBEPTAIOTCS BO3JICHCTBUIO
temneparypsl 10 250 °C BKIIOYUTENBHO, JOMYCKAETCS MPUHUMATh U3 OOBIYHOTO OETOHA.

beroHHple ¥ JKeNe300€TOHHBIC KOHCTPYKIIMH, TpEAHA3HAYCHHBIC JUIsi paboOThl B
YCIIOBUSX BO3ACUCTBUS BBHICOKMX Temmeparyp cBoiie 200 °C, cnemxyeT mpeaycMaTpuBaTh U3
KapOCTOMKOro OeToHa.
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Hecymue »5sneMeHTbl KOHCTPYKLUMH TEIUIOBBIX  arperaToB, BBINOJHSIEMbIE U3
KAPOCTOMKOro OETOHA, CEYEHHE KOTOPBIX MOXKET HarpeBaTbCs N0 TEMIEpaTyphbl BBILIE
1000 °C, nomyckaercsi IpUHUMATH TOJIBKO MOCIE UX OMBITHOM MTPOBEPKH.

4.3 [IMKnM4ecKui HarpeB — JUIMTEIBHBIA TEMIIEpATypHBIH PEXHM, NMPU KOTOPOM B
IIPOLIECCE DKCIUTyaTallMM KOHCTPYKLUS IEPUOJUYECKH IIOJIBEPIraeTcsi IOBTOPSIOIIEMYCS
HarpeBy ¢ kojebanusiMu Temrepatypsl 6osuee 30 % pacueTHOro 3Ha4eHHsI PU JUIUTETHHOCTH
uukIioB oT 3 9 10 30 cyT.

[TocTosiHHBINM HArpeB — IIUTENbHBIM TEMIIEPaTYPHBIA PEKUM, ITPU KOTOPOM B MpoIiecce
OKCIUTyaTallil KOHCTPYKIIMS MOJIBEPraeTcs HarpeBy ¢ KojebanusiMu temmnepatypsl 10 30 %
pacueTHOro 3Ha4YEHUs.

4.4 ]Ins KOHCTpyKLMH, paOoTaromux 1oj Bo3aeiictBueM Temneparypsl Bbime 50 °C B
YCIIOBUSX TEPUOIUYECKOTO YBIAKHEHUSI TAPOM, TEXHHUECKON BOJION U KOH/IEHCATOM, pacyeT
JIOTTYCKaeTCsl MPOM3BOAMTH TOJBKO Ha BO3JEHCTBUE TEMIIEpAaTypbl M Harpy3ku 0e3 yuera
NepPUOANYECKOro yBiakHeHus. [Ipu 3ToM B pacuere ceyeHUS HE JOJDKHBI YUHUTHIBATHCS
KpaiiHue ciiou 6eToHa TOMMMHON 20 MM € Ka)KJJ0i CTOPOHBI, IIOJBEPrarolUecs 3aMauBaHUIO
B TeueHue 7 4, ¥ TONMUHON 50 MM mpu ATUTENBHOCTH 3aMadyuBaHus 6eToHa Oonee 7 4 Uiu
JOJDKHA — IIpelyCcMaTpuBaThCs — 3allMTa IIOBEPXHOCTM O€TOHa OT  NEPUOAMYECKOIO
3aMayrBaHUSI.

OxkpainieHHass TOBEPXHOCTh O€TOHA WM THJIPOU3OJSLMOHHBIE TOKPBITUS O3THUX
KOHCTPYKIUH JOJKHBI ObITh CBETJIBIX TOHOB.

4.5 KoHCTpyKIIMM paccMaTpUBAIOTCS KaK OETOHHBIE, €CIIM UX NPOYHOCTh OOecreyeHa
OIHUM OeToHOM. beTOHHBIE »JIeMEHTHl MPUMEHSIOT MPEUMYIIECTBEHHO Ha CXaTHE IPHU
PacoOJIOKEHUHU IPOJOIBLHON CKUMAIOLIEH CUIIBI B IPEJeiax MOMEPEUYHOr0 CEUEHNUs FIEMEHTa
IpU TOCTOSSHHOM HarpeBe. BeTOHHBIE 3JIEMEHTHI U3 KapOCTOMKOro OeTOHa MPHUMEHSIOT B
KOHCTPYKITUAX, KOTOPBIE HE SIBISIOTCS HECYITUMU ((PyTEpOBKa).

4.6 YKapocToiikue OETOHBI B 3J€MEHTaX KOHCTPYKLMH TEIJIOBBIX arperaTtoB Ciexyer
HMPUMEHSTh B COOTBETCTBUHU C PEKOMEHAYEMBIM MPUIOKEHHEM A.

Knaccel xapocToiikoro 6eToHa Mo npeenbHo AONYCTUMOI TemnepaType NpUMEHEeHUs
B cootBercTBUU ¢ ['OCT 20910 B 3aBUCMMOCTH OT BHJA BSIKYILIETO, 3arlOJHUTENEH,
TOHKOMOJIOTBIX JO00aBOK M OTBEPAUTEINS MPUBEACHHI B Tabmuie 5.1.

OcHOBHBIE pacueTHbIE TPeOOBAHUSA

4.7 beroHHble M Kele300€TOHHBIE KOHCTPYKLUH, paboTaromue B YCIOBHUAX
BO3/ICIICTBUS MOBBIINIEHHBIX M BBICOKMX TEMIEpaTyp, CJIEAYyeT pacCUMThIBaTh Ha OCHOBE
nonoxxennid CIT 63.13330 u cBoma mpaBui [1] ¢ ydeToM IOMOTHHUTENBHBIX TPeOOBaHMI,
M3JI0’)KEHHBIX B HACTOSIIEM CBOJIE MPaBUIIL.

Pacuersl OETOHHBIX M JK€JIE€300€TOHHBIX KOHCTPYKLHUH CIeAyeT HpPOU3BOAUTH IO
IpeJIeIbHBIM COCTOSIHHUSIM, BKJIFOUAIOIIUM:

IIpeJIEbHBIE COCTOSHUS MEPBOM TPYMIIBI (10 MOJIHOM HEMPUIOJHOCTU K IKCIUTyaTalluH
BCJIE/ICTBHE TIOTEPH HECYIIEH CIOCOOHOCTH);

IpEJEIbHBIE COCTOSIHMSL BTOPOW TIpynmbl (IO HENPUTOJHOCTH K HOPMAJIBHOM
9KCIUTyaTallMi BCJIEICTBUE 0O0pa30BaHUsl UM YPE3MEPHOTO PACKPBITHS TPEIIMH, MOSBICHUS
HEJIOMYCTUMBIX Jie(hopMariuii).

4.8 Tlpu MPOCKTUPOBAHUU OCTOHHBIX M HKEJIC300CTOHHBIX KOHCTPYKIIUH HAJICKHOCTH
KOHCTPYKLIMM YCTaHAaBJIMBAIOT pacyeTOM IIyTEM MCIOIb30BAaHUS PACUETHBIX 3HAUEHUN
Harpy3okK M TeMIepaTyp, paCUETHbIX 3HAUEHUI XapaKTEpPUCTHK MAaTEPHUaAJIOB, OIIPEEIAEMBIX C
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IOMOIIBI0 COOTBETCTBYIOIIMX YAaCTHBIX KO3((UIMEHTOB HAJEKHOCTU 110 HOPMATUBHBIM
3HAUEHUSAM S3TUX XApPAaKTEPUCTUK C YYETOM CTEIEHU OTBETCTBEHHOCTH COOPYXEHHUS WIIU
TEIUIOBOI'O arperara.

HopmaruBHble 3HaueHUs HArpy30K M BO3ACHCTBHIA, KOI(PQUIIMEHTOB COYETAHUS,
KO3(pPULMEHTOB HaIEKHOCTU MO Harpyske, KO3(QQHUIHUEHTOB HaJEKHOCTH MO HA3HAYEHUIO
KOHCTPYKLUH, a TaK)Ke M0APa3/IeJIeHNE Harpy30K Ha IOCTOSIHHBIE U BPEMEHHBIE (AJIUTEIbHbBIE
Y KpaTKOBPEMEHHBIE) clielyeT mpuHuMaTh 1o nonoxenusm CIT 20.13330.

Pacuernast TexHoornueckas TeMmieparypa IpUHUMAETCs paBHOW TeMIepaType Cpelibl
nexa wid pabouyero NPOCTPAHCTBA TEMJIOBOTO arperara, yKa3aHHOM B 3aJaHUM Ha
IIPOEKTHPOBAHHUE.

PacuetHble ycunusa u nedopmanuy OT KPaTKOBPEMEHHOI'O U JJUTEIBHOIO HarpeBOB
OTIPENIENIAIOT C YIeTOM KOA(PHUIIMEHTA HAAECKHOCTH IO TEMIIEPATYPE 1.

Koadduuuent HaaekHOCTHM 1O TeMiepaType j: IPUHUMAIOT. IPU pacyere Io
npeJeNbHBIM COCTOSTHUSM MEPBOM TPYyNIbl paBHBIM 1,1, 1O mpeenbHBIM COCTOSIHUSIM BTOPOM
rpynnsl paBabsiM 1,0.

[Tpu pacuete 10 NPOYHOCTU B HEOOXOJUMBIX CIy4asX YYUTHIBAIOT OCOObIE HArpy3Ku C
KO3 PULIMEHTaMU HAJEKHOCTH IO Harpy3ke )f MPUHUMAEMbIMH IO COOTBETCTBYIOILUM
HOPMAaTUBHBIM JIOKyMeHTaM. [Ipu 3TOM ycuiusi, BbI3BaHHBIE JEHCTBUEM TEMIIEPATYpbI, HE
YUUTBIBAOTCSL.

4.9 Ilpu pacyere OETOHHBIX H JKEIE300€TOHHBIX KOHCTPYKIIMNA HEOOXOAMMO YUUTHIBATH
U3MEHEHHUS MEXAaHWYECKMX M YIPYroIUIaCTUYECKMX CBOMCTB O€TOoHa M apMmaTypbl B
3aBHCUMOCTH OT TeMIIepaTypbl Bo3aeicTBus. [Ipu sTom ycmnus, nedopmanuu, oOpazoBaHue
U PACKPBITUE TPEIINH ONpPENENIA0T OT BO3IEHCTBHSI HArpy3Ku (BKJIOYas COOCTBEHHBIN BeC) U
TEMIEPATYPHI.

PacueTHble cXeMbl M OCHOBHBIE MPEANOCBUIKM Uil pacyera OETOHHBIX U
KeJ1e300€TOHHBIX KOHCTPYKIMI JOJIKHBI YCTAaHABIMBATHCSI B COOTBETCTBUU C YCIOBHSIMH HUX
NeCcTBUTENBHOW paboThl B MpEAEIbHOM COCTOSIHUHM, C YY€TOM, B HEOOXOJMMBIX CiIydasx,
IUIACTUYECKUX CBOMCTB OE€TOHAa M apMarypbl, HaJW4Ms TPEIIMH B PACTIHYTOM O€TOoHe, a
TaKXe BJIMSHUS YCAJKU U MOJI3y4yecTH OETOHA KaK MPU HOPMaJbHON Temreparype, Tak U Ipu
BO3/ICHICTBUH MOBBIIICHHBIX W BEICOKUX TEMIIEPATYP.

4.10 Pacuer KOHCTPYKIMH, pabOTarOlMX B YCIOBHSX BO3JACHCTBHS MOBBIILIEHHBIX U
BBICOKMX TEMIIEpaTyp, JAOJDKEH HPOU3BOJUTHCS HAa BCE BO3MOXKHBIE HEOJIAronpHUsITHHIE
COYETaHUsI Harpy3okK OoT COOCTBEHHOIO Beca, BHEIIHEH Harpy3kd W TeMIIepaTyphl, ¢ y4eTOM
JUINTETLHOCTU UX JAEUCTBUS U, B CIy4ae HEOOXOIMMOCTH, NIOCIIE OCThIBAHMUSL.

PacueT KOHCTPYKLMHU C y4ye€TOM BO3ICWCTBUS MOBBIIMIEHHBIX M BBICOKHX TEMIIEpaTyp
HEO00XO0IUMO MTPOU3BOJIUTH JJISl CIIETYIOIINX OCHOBHBIX PACUETHBIX CTaJAUNA pabOTHI:

KPaTKOBPEMEHHBI HarpeB — TMEpBBIH pa3orpeB KOHCTPYKLIMU JIO PacYETHOM
TEMIIepaTyphl,

JUINTENIbHBIA HarpeB — BO3JCHCTBHE pacueTHON TeMIIEpaTyphl B IEPUO]] SKCILTyaTallUH.

Pacyer craTuyecku ONpeneNuMbIX KOHCTPYKUHUM MO MpenesbHbIM COCTOSHUAM
NepBOi U BTOPOH rpynn (3a UCKIOYEHUEM pacyeTa 1Mo oOpa30oBaHUIO TPELIUH) CIEAyeT
BECTU TOJIBKO JJi CTaJUM JJIUTENbHOTO HarpeBa. Pacuer mo oOpa3oBaHUIO TpeUIuH
HEO0OXO0JUMO MPOU3BOAMUTH ISl CTaJui KPAaTKOBPEMEHHOTO M JJIMTENBHOTO HarpeBa C
Y4€TOM YCHUJIMM, BO3ZHUKAIOIIMX OT paclpeiesieHusl TeMIepaTypbl OeTOHa MO BBICOTE
CEUEHMS DJIEMEHTA.

Pacyer cratnuecku HeompeAeNUMbIX KOHCTPYKIUH M HUX DJIEMEHTOB MO IMpeneabHbIM
COCTOSIHUSIM TIEPBOM M BTOPOM T'PYIIT JOJKEH TPOU3BOAUTHCS:
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a) Ha KPAaTKOBPEMEHHBIM HarpeB KOHCTpyKuuu 1o pexxumy cormacao CHwull 3.03.01,
KOTJJa BO3HUKAIOT HAUOOJbIINE YCUIIHUS OT BO3AEHCTBUS Temieparypsl. [Ipu 3ToM KecTKOCTh
3JIEMEHTOB KOHCTPYKIIMM ONpPENENSIETCs OT KPaTKOBPEMEHHOIO JEHCTBHUS BCEX HArpy3oK U
HarpeBa;

0) Ha JUIMTENbHBIM HArpeB — IPU BO3ACUCTBUM Ha KOHCTPYKLHIO pacdyeTHOMN
TEeMIeparypbl B IEpPHOA HKCIUTyaTallMM, KOI/la IPOUCXOAUT CHH)KEHHE HPOYHOCTH U
YKECTKOCTH 3JIEMEHTOB B pE3yJIbTaTe BO3ACHCTBMS JUIMTEIBHOIO HarpeBa W Harpysku. Ilpu
9TOM JKECTKOCTb 3JIEMEHTOB OIpENeNsIeTcsl OT JUIMTEILHOIO BO3/EHCTBHS BCEX HAarpy3ok U
Harpesa.

4.11 Omnpenenenue yCuivi B CTaTUYECKH HEONPEETUMBIX KOHCTPYKLUAX OT BHEUIHEH
Harpy3k, COOCTBEHHOTO Beca M BO3JCHCTBHS TOBBIIICHHBIX M BBICOKHX TEMIIEPATyp
OPOM3BOAAT 10 IpaBWJaM CTPOMTEIbHONH MEXaHMKM METOAOM  IOCIe10BaTeIbHbIX
npuOmkeHuid. IIpu 3TOM JKECTKOCTh 3JIEMEHTOB OIPEAEISIOT C YYETOM HEyNpyrux
nepopManuii ¥ HaJIW4YMg TPEUIMH B OETOHE OT OJHOBPEMEHHOI'O JEHCTBUS BHELIHEH
Harpy3Ku, COOCTBEHHOT'O BECa U TEMIIEPATYpBhl.

412 Ilpu KpaTKOBPEMEHHOM HAarpeBe YCHJMS OT BO3ACHUCTBUS TeMIepaTypbl B
JJIEMEHTaX CTAaTUYECKH HEONPEJCIMMbIX KOHCTPYKUMH JOJDKHBI  ONpPENEISThCS B
3aBUCUMOCTH OT cocTaBa OeToHa (Tabmuma 5.1) ¥ TeMmepaTypbl HarpeBa, BbI3bIBAIOLICH
HanOOJIbIIINE YCUIIUS:

a) nipu Harpese 6etoHa Ne 1 cBaimie 50 mo 250 °C — mo pacueTHO TeMIeparype;

0) mnpu HarpeBe OetoHOB No 2—11, 23 m 24 cBeime 200 go 500 °C — mo pacdeTrHOM
temriepatype; npu Harpese cBaiuie 500 °C — npu 500 °C;

B) mpu HarpeBe 6eToHoB Ne 12-21, 29 u 30 cBeime 200 o 400 °C — mo pacueTHO#
temneparype, npu Harpese cBolie 400 °C — mpu 400 °C.

4.13 TemnepaTypa 0eTOHAa B CEYEHHUSX KOHCTPYKIMH OT HArpeBa MpHW SKCIUTyaTalluu
JIOJKHA ONPENENATHCA TEIUIOTEXHUYECKUM PacdeTOM YCTaHOBMBILErOCS TEIUIOBOTO IOTOKA
IpU 3a/laHHOM IO MPOEKTY pacyeTHOM TemrepaType paboyero MpoCTPaHCTBA WJIM BO3AyXa
IIPOU3BOJICTBEHHOTO ITOMEILEHUSI.

Jl1s KOHCTPYKIMH, HAXOASIIMXCSI HA HApYKHOM BO3AyX€, HaUOOJIbILINE TEMIIEPaTyphl
HarpeBa OETOHAa M apMaTypbl ONPEEIAIOT 10 PacyeTHOM JeTHell Temmeparype HapyX HOIo
BO3JyXa, MPUHUMAEMON MO CpeAHEH MaKCUMAJIbHOW TeMIepaType HapyKHOro BO31yXa
HauOoJiee jkapkoro mecsua B paiioHe crtpoutensctBa no CHull 23-01. Brrumcnenssle
TEMIEPATypbl HE JOJKHBI IPEBBIIIATH MPEACIbHO  JOMYCTHUMBIX 3HAUYEHUH TeMIeparyp
npumeHenus 6erona nmo I'OCT 20910 u apmarypsl no Tabmauue 5.10.

414 Tlpum pacueTe CTAaTUYECKH HEONPEAETUMBIX KOHCTPYKLUH, paboTalolmux B
YCIIOBUSAX BO3ACHCTBUSI TEMIIEPATYP, TEIUIOTEXHUUECKUH pacueT JOJKEH NMPOU3BOAUTHCS Ha
pacueTHyl0 TeMmIeparypy pabodero MpOCTpaHCTBA M Ha TEMIIEPaTypy, BBbI3BIBAIOLIYIO
HauOOJIbIINE YCHIINS, OIpeelisieMble 0 yKka3aHusaMm 4.12.

[Ipu pacuere HaMOOIBIIUX YCHUIIMI OT BO3JCHCTBHUS TeMmIepaTypbl B KOHCTPYKLHUSX,
HaXOJALIMXCS HAa Hapy>KHOM BO3AyXe, TeMIepaTypy O€ToHa W apMaTypbl BBIYUCISIOT IO
pacyeTHOM 3MMHEN TeMIlepaType HapyKHOTO BO31yXa, NPUHMUMAEMOM II0 TeMIeparype
HApYXKHOTO BO3AyXa Hambosee XONOAHOW mATHIHEBKH ¢ obecredeHHOCThI0 0,92 mo CHull
23-01.

4.15 TIpu pacyere cOOpHBIX KeIe300€TOHHBIX KOHCTPYKUUH Ha BO3ICHCTBUE YCHUIIHMH
IpU UX MOAbEME, TPAHCIOPTUPOBAHWU M MOHTaXKe, Harpy3Ky OT Beca 3JIEMEHTOB CJIeNyeT
OpUHUMATh C KO3(PPUIMEHTOM TUHAMUYHOCTH, paBHBIM: 1,6 — MpH TpaHCIOPTHUPOBAHUH;
1,4 — npu nogbeme u MoHTaxe. JlomyckaeTcss IpUHUMaTh Oosiee HU3KKE, 0OOCHOBAHHBIE B
YCTQHOBJICHHOM IOPSIKE, 3HAUYCHUS KOAPPHUIUEHTOB AMHAMUKH, HO HE HIDKe 1,25.
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4.16 Ilpu pacuere MPOYHOCTHU KEIE300CTOHHBIX HJIEMEHTOB Ha JAEHCTBHE CKUMAIOIIEH
IIPOJIOJIBHOM CHJIBI CJIEYET YYUTBHIBATH CIy4YalHBIA JKCLEHTPUCUTET €,, IPUHUMAEMBbII HE
meHee: 1/600 yIMHBI 37€MEHTa WM PACCTOSIHUA MEXIY CEUCHMSMH, 3aKPEIUIEHHbIMU OT
cMmerennst; 1/10 BBICOTEI ceueHus U He MeHee 10 M.

JI1 371EMEHTOB CTATUYECKU HEONPEACIUMBIX KOHCTPYKIUHI 3HAYEHUS SKCLIEHTPUCUTETA
IIPOJIOJIBHOM CHJIBI OTHOCUTEIBHO LIEHTPA TSKECTH NPUBEICHHOIO CEYEHHUS €, IPUHUMAIOT
paBHBIM 3HAYEHHUIO DKCLUEHTPUCUTETA, IIOJYyYEHHOTO M3 CTATHYECKOIO pacuera, HO HeE
MEHEE €.

Jiga 2IEeMEHTOB  CTaTMYECKH ONPEACIUMBIX KOHCTPYKLUUH OJKCLEHTPUCHTET €,
IIPUHUMAIOT PABHBIM CyMME 3KCLEHTPUCUTETOB U3 CTAaTMYECKOIO pacdyeTra KOHCTPYKIUW,
CIIy4ailHOTO ¥ TEMIIEPATYPHOI0 OT HEPABHOMEPHOT'O HAarpeBa IO BBICOTE CEYCHUSI DJIEMEHTA.

Jlono/IHUTeIbHbIE YKA3aHHUA 110 pacyeTy
NpeIBapUTeIbHO HANIPSKEHHBIX KOHCTPYKIMIA

4.17 Pacyer mpenBapUTENbHO HANPSKEHHBIX KOHCTPYKLUN, pabOTaIOIUX B YCIOBUAX
BO3/1€HUCTBUS MOBBIIECHHBIX U BBICOKHX TEMIIEPATYp, JOJDKEH IPOU3BOIUTHCS B COOTBETCTBUU
¢ TpeOOBaHHUSMH CBOJIA MPABWI [2] M C yUeTOM JOMOJIHUTEIbHBIX YKa3zaHuii 4.18—4.23.

4.18 TemmnepaTypa HarpeBa IMpeABAPUTEIbHO HANPSHKEHHOM apMaTypbl HE JIOJDKHA
[peBbIIATh MPEAEIbHO JOMYCTUMON TeMIepaTyphl €€ MPHUMEHEHUs, YKa3aHHOW B TaOiule
5.10.

4.19 Cxxumaronye HalpshKEHUs] B OETOHE Opp B CTaJUU MIPEJBAPUTEIBHOIO 00KaTUS B
JONIAX HEepelaTOuHON MPOYHOCTH OeToHa Ryp HE JOJKHBI IPEBBINIATH IPU TEMIEpaType
Harpesa MpeBapUTEILHO HAMIPSHKCHHON apMaTyphI:

B0 C oo e 0,70 Ry,
100°C ..o 0,60 Ryp,
150°C ..oveeeeee e 0,50 Ry

B ciiyuae HE0OXOMMOCTH 3HAYEHUsI COKMMAIOIIMX HAIPsDKEHUH B OETOHE MOT'YT OBITh
NOBBINIEHBl TPH  OOecCreueHNn HaIeKHOM pabOThl KOHCTPYKIIMH OT  BO3JEHCTBHUSA
IpeBapUTELHOTO HAMPSKEHUs, HArPY3KU M TeMIEepaTypHbIX YCHINH.

4.20 TlomHble TOTEPU MPEIBAPUTEILHOTO HANPSDKEHHS apMaTyphl, YUYUTHIBaeMbIe TIPH
pacueTe KOHCTPYKIUH, paboTaroluX B YCIOBUSAX BO3AeHCTBUsS Temmeparypsl Bbime 50 °C,
OTIPENIeNAIOTCS KaK CyMMa TIOTePh:

OCHOBHBIX — ITPH HOPMAJILHOW TeMIIEpaType;

JIOMTOJTHUTENBbHBIX — OT BO3AeHCTBUS TemnepaTypsl Boiie S0 °C.

OcHOBHBIE TTOTEPHU MPEABAPUTEIBLHOIO0 HAIMPSIKEHUS apMaTyphl JJIsl KOHCTPYKLHM
u3 o0bgHOTO OeTOHA cocTtaBa Ne 1 W kapocToWKHX OeTOHOB coctaBoB Ne 2, 3, 6, 7,
10 u 11 mo tabmune 5.1 onmpeAensOT Kak sl TSHKEIOro OeToHa mo TpedoBaHUsAM [2].
[Torepu oT ycaaku kapocToikoro OetoHa cienyer npuHumath Ha 10 MIla Gonbiie
yKa3aHHBIX B [2].

Bpems B cyTkax cieayeT MPUHUMATh: IPU ONPEACICHUN MOTEPh OT IMOJI3YYECTH — CO
IHS oOxatusi OeToHa, MpHU ONpENeIeHUH MOTepb OT YCAAKU — CO JHA OKOHYAHUS
OETOHMPOBAHUS JI0 HarpeBa KOHCTPYKIIHH.

JlonomHUTENbHBIE TOTEPU MPEABAPUTENFHOTO HANPSHKEHUS apMaTypbl MIPUHUMAIOT 10
Tabaune 4.1.
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Tadbnauna 4.1

Bennuuna
®axTOp, BHI3BIBAIOILUIN TOTOJHUTEIbHEIE TIOTEPU JIOTIOJTHUTEJNIbHBIX TOTEPD
MpeBapUTEIbHOIO HANPSKEHUS B apMaType IpH ee Harpese MpeBapUTEIbHOTO

HanpsokeHus, MlIla

VYcanka 6eToHa 00prgHOTO cocTaBa Ne 1 u skapocTOHKHX OeTOHOB COCTaBOB Ne 2,
3,6,7,10, 11 mo tabnume 5.1 mpwu Harpese:

KpPaTKOBPEMEHHOM 40
JUINTEITLHOM ITOCTOSHHOM 80
JUIATENIBHOM IIUKINYECKOM 60

[Monm3yuects 6eToHa 00BIUHOrO cocTtaBa No 1 M )KapOCTOWKUX OCTOHOB COCTaBOB
Ne 2,3,6,7,10u 11 o tabaunge 5.1:

€CTECTBEHHOH BIIaKHOCTH IIPH HarpeBe:

KPaTKOBPEMEHHOM 10 gy

UINTEIILHOM MOCTOSHHOM 15 oy

JUINTENILHOM IUKJINYECKOM 18 gy

CYXOTO MpPH HArpese:

KPaTKOBPEMEHHOM 4 oy

JUTUTETHFHOM ITOCTOSTHHOM 6 opp

JUTUTETHLHOM IIAKINIECKOM 8 op
Penakcanus Hanps>KeHU apMaTyphl:

npoBoo4HOH Knaccos B,1200-B,1500, K1400, K1500 0,0012 A tyogp

cTepkHeBOil kinaccoB A 600, A 800, A 1000 0,001 A toy,
PasHocth nedopmariuii 0eTOHA U apMaTyphl OT BO3ICHCTBHS TEMIICPATYPHI (05t — o) A tsESBs

O6o3HaueHHs, IPUHATHIC B TabnuIe 4.1:
Aty — pasHOCTh MEXly TEMIIepaTypoil apMaTyphI IIPH SKCILTyaTallH, ONPEASNIIeMON TEINIOTEXHUUECKUM
pacyeToM U TeMIepaTypoil apMaTyphl IPU HATSHKEHUU, KOTOPYIO JOMYCKaeTcsl MpUHUMath paBHoi 20 °C;
Ot — K03 UIIEeHT, pUHUMAaEeMBI 110 TabHIe 5.7 B 3aBHCUMOCTH OT TEMIEpaTypsl OETOHa Ha ypOBHE
HaIpsraeMol apMaTypsl U JUTNTEILHOCTH HarpeBa;
Es — Momynms ynmpyroctu apMarypsl, IpHHAMAaeMBIii 1o Tabmmme 5.14;
Og ¥ Ps — K03 HUIMEHTHI, TpUHAMaeMBbIe 110 Tadmuie 5.13 B 3aBUCHMOCTH OT TEMIIEpaTyphl apMaTyphl.

[IpumMeyanus
1TloTepn mnpeABapUTENBHOTO HANPSDKEHHS OT peaKcallid HaNpsDKeHUH apMaTypbl NPUHUMAIOT UL
KPaTKOBPEMEHHOTO U JUIMTEIBHOTO HarpeBa OJJMHAKOBBIMHU 1 YUUTHIBAIOTCS IIPU TeMIepatype apMatypsl Boiire 40 °C.

2 TloTepy npeABapUTENFHOTO HANPSHKEHHUS apMaTyphbl OT pa3HOCTH Jedopmaruii 6eToHa U apMaTyphl YYUTHIBAIOT
B DJIEMEHTAX, BBITIOJIHEHHBIX U3 00BIYHOTO OeToHa mpu HarpeBe apmaTypsl Beime 100 °C 1 B 3JIeMEHTax UX KapOCTOWKOTO
OeToHa mpu Harpese apmatypsl Beime 70 °C.

3 Ecim ot ycunmii, BBI3BaHHBIX COBMECTHBIM JEHCTBHEM HArpy3KH, TEMIEPATYPHI U MIPEABAPUTEIHLHOTO 00XKaTHs, B
0OeToHe Ha ypoBHE apMaTyphl B CTaJUM SKCIUTyaTalliM BO3HHUKAIOT PACTSTHBAIONINE HANPSHKEHHS, TO JOMOJHHUTEILHBIC
MOTEPH OT MOJI3y4ecTH OETOHA HE YUUTBIBAIOT.

[Torepu OT moA3y4ecTH OETOHA NIPH HATSHKEHHUH B JIBYXOCHOM HAIPABJICHUH CIIElyeT YMEHbIINUTD Ha 15 %.

4.21 VYcraHOBUBINHECS HANpsDKEHUs] B O€TOHE opy HAa YPOBHE LEHTPa TSKECTU
MPUBEICHHOTO CeYeHHUs1 Haubolee 00KMMaeMOW 30HBI TOCTE TPOSBICHHUS BCEX OCHOBHBIX
MOTEPh OMPEACIISIOT 0 (hopmyie

P n Peop ysp _ Mysp
Ared I I
rae M — MOMEHT OT COOCTBEHHOTO Beca DJIEMEHTA;

P — ycunue npeaBapuTensHOTO 00KaTHS;

€op — OKCHCHTPHUCHUTCT yCHUIINS P oTHOCUTEIEHO HOEHTpA TAXKECTU ITPUBCACHHOTI'O CCUCHUSA,
ysp — PpacCTOAHUE OT TOYKHU NPHUIIOKCHUA YCUITHUA P J0 HEHTpa TAXKECTU CCUCHUS.

, (4.1)

O-bp =

red red
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['eomeTpryeckue  XapakTEpUCTUKU  MPHUBEACHHOTO  CEUEHUS  MPEIBAPUTEIHLHO
HANPSDKEHHOTO KeNe300eTOHHOTO 37eMeHTa (Ared, Sred, lred) OIpenensiroT mo TpeboBaHUSM
6.16—6.21 ¢ yueTom IpoI0JIbHON MPEABAPUTEIHHO HANIPSHKEHHON apMaTyphl S U S’ U BIMSHHS
TEMIIEPATYpPhl HA CHUKEHUE MOAYJICH YIIPYTOCTH apMaTyphl U O€TOHA.

422 VYcunus OT BO3JCHCTBUS TemIepaTypbl B CTaTUUYECKH HEONPEISIMMBIX
IIPEIBAPUTENBHO HANPSHKEHHBIX KOHCTPYKLUAX HAXOAAT IO yKa3aHusaM 6.28 u 6.37.

[Ipu ompeneneHun ycuIuid OT BO3JCHCTBUS TEMIEPATypbl IKECTKOCTh 3JIEMEHTa
BBIUMCJISIIOT 10 yKa3aHusM 8.28.

423 Tlpm omnpeneneHuyd oOmero nporuda NPEIBAPUTEITBLHO  HAIPSKEHHOTO
KEJIe300€TOHHOTO JIEMEHTa HEOOXOAMMO YYUTBIBATH MPOTUO, BHI3BAHHBIN HEPAaBHOMEPHBIM
HarpeBoM OETOHA IO BBICOTE CEUEHHMSI DJIEMEHTA, 10 yKazaHusaM 8.24.

4.24 B snemeHnrax m3 OeroHa kiacca B30 u BhINIe, MMCIOIIMX TMpeTHANPKESHUE
osp = 0,4-0,6Rs, npu Harpese apmMaTypsl OCTaTOK MPEIBAPUTEIBHOIO HAPSHKEHHS B apMaType
MO>KHO OPHEHTPOBOYHO OMPEACIISATH MO CIASAYIOMHIM (hopmyrnam:

JUIs1 cTepKHEeBOM kiacca A600

osp=84-0,4ts 4.2)
kiacca A800

osp = 87— 0,39t;; 4.3)
kiacca A1000

Osp = 92-0,26 1 ; 4.4

npoBoJouHo# kiacca B,1200-B,1500, K1400, K1500
osp =89 —-0,27t;, (4.5)

rie osp>0 — ocTaToK MpeBapUTENbHOIO HANIPSHKEHHS B apMaType, % UCXOIHOTO
3HAYEHUS MPU U3TOTOBJICHHH;
ts> 20 — remnepaTypa apmartypsl ipu Harpese, °C.

U3 dopmyn (4.2)—(4.5) cnemyet, 9To BO BpeMsl HarpeBa MPOMCXOIUT IMOJHAS MOTEPS
MIpEABAPUTEIILHOTO HAMNPSOKEHUs] B CTEP)KHEBOM apmarype kiacca A600 mpu ee Harpese
ceeimie 210 °C, xmacca A800 — cBeime 220 °C, kmacca A1000 — ceime 350 °C m B
npoBosiouHo# kiacca Bp1200, B,1500, K1400, K1500 — cBbime 330 °C.

4.25 Tlotepu mpeABapuUTEIHHOTO HANPSHKEHUS B apMaType, BO3HMKIIME TPU Harpese,
MIOCJIE OCThIBAHHUS HE BOCCTAHABIUBAIOTCS.

5 MarepuaJibl AJ151 06 TOHHBIX
1 7KeJ1e300€TOHHBIX KOHCTPYKIMH

Beron
Ilokazamenu kavecmea bemona u ux npumeHenue npu NPoeKmuposaHuU

5.1 Jlnst GETOHHBIX U KeJIe300€TOHHBIX KOHCTPYKLUHN, TpeTHa3HaYeHHbIX /I pabOThHI B
YCIIOBUSX BO3/IEHCTBHUS MOBBILIEHHBIX U BBICOKMX TEMIIEPATYp, CIEAYET NPEIyCMaTpUBaTh:

OOBIYHBIN O€TOH — KOHCTPYKITMOHHBINA TsHKEIbIN OETOH cpeaHel mmoTHoctr oT 2200 1o
2500 kr/m° BrrounTensHO o TOCT 25 192;

KAPOCTOUKHUI OETOH KOHCTPYKIMOHHBIN W TEMJIOU3OJSILMOHHBIN MIOTHOM CTPYKTYpHI
cpeaHeit maotHoctu 900 kr/m® 1 Gonee mo TOCT 20910, cocrabl KOTOPBIX NPUBEICHBI B
Tabiuue 5.1.
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XKapocroiikuii 6eton cpenneir miotHocTH 10 1100 KI/M°  BKIIOUHTEITBHO cienyer
pelycMaTpuBaTh MPEUMYIIECTBEHHO [JIsi HEHECYIUX OTPaKIAIOIINX KOHCTPYKIHMH U B
KaueCTBE TEIJIOM3OJISIIITUOHHBIX MAaTEPHUAIIOB.

Kapocroiikuii  6eToH cpemHel mioTHoctm  Oonee 1100 Kkr/m® HaJJICKUAT
MpelyCMaTPUBATh JJIsl HECYIINX KOHCTPYKITUH.

5.2 Ilpu npoeKTUpOBaHUK OETOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKIIMH, pab0TaroNuX B
YCIIOBUSX BO3JCHCTBUS TOBBIIICHHBIX W BBICOKUX TEMIIEpaTyp, B 3aBUCUMOCTH OT HX
HA3HAYCHHs] W YCJIOBUU pabOThl JODKHBI YCTaHABIMBATbCA IOKa3aTeNd KadecTBa OETOHa,
OCHOBHBIMH U3 KOTOPBIX SIBIISFOTCS:

a) Kjacc 0eToHa I0 MPOYHOCTHU Ha cxkaTue B;

0) xiacc oObIYHOTO OETOHA MO MPOYHOCTH Ha OCEBOE pacTshkeHue Bi (HazHauaercs B
CIIydasix, KOTJia 3Ta XapaKTepUCTUKA MMEET TJIaBEHCTBYIOIIEEe 3HAYCHHE U KOHTPOJIUPYETCS
Ha IPOU3BOJICTBE);

B) KJIaccC )KapOCTOMKOIro OETOHa IO MpeieIbHO JOMYCTUMON TeMIepaType MPUMEHEHUS
cornacHo ['OCT 20910 (momkeH yka3bpIBaThCS B MPOEKTE BO BCEX CIIyYasix);

I) Mapka XapoCTOMKOro OeTOHa MO TEPMHUYECKOW CTOMKOCTH B BOAHBIX 11 U B
BO3YIIHBIX Ty TerocMeHax (Ha3HA4yaeTcs NIl KOHCTPYKIMHM, K KOTOPBIM MPEAbSIBISIOTCS
TpeOOBaHUS MO0 TEPMHUUYECKOI CTONKOCTH);

1) Mapka 1o BojgoHenponunaemMoctd W (HazHauaeTcst Il KOHCTPYKIUNA, K KOTOPBIM
MPEIbABISAIOTCS TPeOOBaHUS 10 OTPAHUYCHHUIO BOJJOHETIPOHUIIAEMOCTH);

€) Mapka o Mopo3ocTtoiikoctu F (Ha3HadaeTcs /Uil KOHCTPYKIMM, KOTOPbIE B EPHO
CTPOUTENbCTBA WJIW TPU OCTAHOBKE TEIUIOBOTO arperara MOTYT  IOABEPraThCs
AIU30IUYECKOMY BO3/eiicTBHIO TemnepaTypsl Huxe 0 °C);

’K) MapKa 1o cpeHel iotHoctu D (HazHavaeTcs st KOHCTPYKIUH, K KOTOPBIM KpoMe
KOHCTPYKTUBHBIX TPEIBSBISIOTCS TPEOOBAHUS TEIIOU3OJISAINK, U KOHTPOJIUPYETCS TPU HX
W3TOTOBJICHHH).

5.3 Jlns GETOHHBIX U KeNe300€TOHHBIX KOHCTPYKIUH, peTHa3HaueHHBIX I paboTHI B
YCIOBUSX CHUCTEMAaTHYECKOTO BO3JEHCTBUS TMOBBIMIEHHBIX U BBICOKUX TEMIEpaTyp,
IpelycCMaTPUBAIOT OETOHBI:

a) KJIacCOB IO MPOYHOCTH Ha CHKATHE:
00b1uHLIH OeToH cocTaBoB Nel u Nela mo Tabnwuie 5.1 — ot B20 no B60;
KApOCTOMKHE OETOHBI COCTaBOB 1o Tabmuie 5.1:

Ne 2,3,6,7 — orB15 no B50;

Ne 10, 11,21 — ot B15 no B40;

Ne 19,20 — ot B15 no B35;

Ne 12,13, 14,15 — orB12,5 no B25;

Ne4,5,8,9,16-18, 23,29 — or B12,5 no B20;

Ne 24, 27,30 — ot B2 no B10;

Ne 22,24, 30, 32,35-37 — ot Bl mo B5;

Ne 25, 28, 31,32,34 — or B1 go B3,5;

Ne 26,33 — ot Bl n0 B2,5;

IIpumedanue— Bo3MOXKHO IpUMEHEHHE BBICOKONIPOYHBIX OSTOHOB KJIACCOB IO MPOYHOCTH Ha

cxarue oT B60 no B8O, HO mpm ycI0BHHM ONMBITHON NMPOBEPKH M3MEHEHHS MX (DPU3MKO-MEXaHHYECKHUX CBOMCTB
MIPY TEMIIEPAaTyPHBIX BO3ACHCTBIIIX.

6) OOBIYHBII OETOH KJIacCOB MO MPOYHOCTH Ha OCeBOE pacTsbkeHue: coctaBoB Nel u Nela
o tadyuie 5.1 ot B0,8 no B{3,2 BKIIOUNTENIHHO,
B) ’KapOCTOWKHUU OETOH MapOK IO TEPMHUYECKONU CTOHKOCTH:
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B BOJHBIX TemaocMeHax coctaBoB Ne 2—-21, 23 u 29 no tadnuue 5.1 — T15, T110, T115,
T.25;

B BO3JAYIIHBIX TeIJIocMeHax coctaBoB Ne 22, 24, 27, 30, 32, 35-37 no tabaune 5.1 —
T210, T215, T220, T25.

s GEeTOHOB JAPYrUX COCTaBOB MapKa MO TEPMHUYECKONH CTOMKOCTH B BOJHBIX H
BO3/IYIITHBIX TEIIOCMEHAX HE HOPMUPYETCS;

I) MapoK MO BOJOHENPOHUIIAEMOCTHU:
00braHbI O0eToH coctaBoB Nel, Nela wu »xapoctoiikue 6eTonsl coctaBoB Ne 2-21, 23, 29 no
tabimue 5.1 — W2, W4, W6, WS.
Jlyist GeToHa APYrUX COCTABOB MapKa M0 BOJOHETIPOHHUIIAEMOCTH HE HOPMUPYETCS;

) MapoK M0 MOPO30CTOMKOCTH:

00braHbIN 6eToH coctaBoB Ne 1, Ne la u skapocToiikue 6eToHbI cocTaBoB Ne 2—-21, 23 u
29 mo tabmuue 5.1 — F25, F35, F50, F75.

Jlyist 6eTOHA APYTrUX COCTABOB MapKa MO0 MOPO30CTOUKOCTH HE HOPMHUPYETCS;
€) )KapOCTOMKHH OCTOH MapOK IO CpeHEH IIIOTHOCTH COCTABOB 10 Tadswuie 5.1:

Ne 4,8 — D1800;

Ne 23,29 — D1700, D1600, D1500;

Ne 24,30 — D 1400, D1300, D1200;

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

Ne 25,27, 32, 34, 35,37 — D1000;

Ne 31,32 — D900.

Jlyist 6eTOHA APYTrUX COCTABOB MapKa IO CPEAHEH TUIOTHOCTA HE HOPMHUPYETCSL.

5.4 Bospact OeroHa, OTBEYAOIIMKA €ro KJIacCy H MapKe, Ha3HA4yaeTcs Ipu
MPOSKTUPOBAHUH WCXOJS M3 PEATbHBIX CPOKOB (DAKTHUECKOTO 3arpyXeHUs MPOCKTHBIMU
Harpy3KaMy ¥ HarpeBa KOHCTPYKIIMH, CIOCOOOB MX BO3BENIEHUS U YCIOBUU TBepieHus. [Ipu
OTCYTCTBHMH THUX JAHHBIX KJIacC OETOHA yCTaHABIMBAETCA B BO3pacTe 28 CyT.

3HaueHue OTIYCKHOW MPOYHOCTH OETOHA B SJIEMEHTAaX, BBIMOJHEHHBIX W3 OOBIYHOTO
Tsokenoro 6erona, ycranasnusaetcst o I'OCT 13015 u »xapocroiikoro 6erona — no 'OCT
20910.

st sxene300€TOHHBIX KOHCTPYKIUM M3 OOBIYHOTO TSDKENIOro 0eToHa, paboTarolmX B
YCIIOBUSX BO3ACHCTBUS MOBBINIEHHBIX TEMIEpPATyp, Kjacc O€TOHA MO MPOYHOCTH Ha CIKaThe
PEKOMEH/TyeTCSI IPUHUMATD:

JUTSL 5KeTIe300€TOHHBIX DJIEMEHTOB, PACCUMTHIBAEMBIX Ha BO3JEHCTBHE MHOTOKPATHO
MOBTOPSIOLIEICS Harpy3kH, — He Huxke B2S5;

JUTSL KEeTIe300€TOHHBIX CHKATBIX CTEPKHEBBIX AJIEMEHTOB U3 TsDKENIoro O0eToHa — He
amxe B20;

JUTSI CHUIBHO HarpyKEHHBIX CXKAThIX CTEPIKHEBBIX DJIEMEHTOB (HampuMep Ui KOJIOHH,
BOCIIPUHUMAIONUX 3HAYUTCIIbHBIE KPAHOBBIE HArpy3KH, W KOJOHH HWKHHX JTaXKeH
MHOT'O3TaXHBIX 31aHui1) — He Huxke B30.

5.5 [Ins xene300€TOHHBIX KOHCTPYKIUI M3 KapOCTOWKOro OeToHa, paboTarouiux B
YCIOBUSAX BO3/ICUCTBUS BBHICOKHX TEMIIEpaTyp, peKOMEHIYeTCs MIPUHUMATh KilacCc OeTOHa 1Mo
MIPOYHOCTH Ha ckatue He Hke B12,5.

Jlist ipeiBapuTENbHO HAIPSKEHHBIX KEIe300€TOHHBIX KOHCTPYKIMI U3 OOBIYHOTO U
YKAPOCTOUKOTO OCTOHOB, PabOTAIONIMX B YCIOBHSX BO3JICHCTBHUS TOBBIIICHHBIX W BBICOKHX
TeMIeparyp, kKiaacc O€TOHA MO MPOYHOCTH Ha C)KAaTHe JOJKEH MPHUHUMATHCS B 3aBUCHMOCTHU
OT BHJIa U KJIacca HaNpsATacMOW apMaTyphl, €€ JHaMeTpa U HAJTUHIHs aHKEPHBIX YCTPOWCTB, HO
He MeHee B25.
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Jiss  OGETOHHBIX M JKEJe300€TOHHBIX KOHCTPYKIUH, paboTalomux B YCIOBHUSIX
BO3/ICHICTBUS BBICOKUX TEMIIEpATyp:

xkapocTolikue 6eToHsl coctaBoB Ne 2-21, 23 u 29 mo tabmume 5.1 MODKHBI UMEThH
MapKy M0 TEPMUYECKON CTOMKOCTU B BOJIHBIX TEINIOCMEHAX, HE MEHee, PU Harpese:

TTOCTOSHHOM .. ..untt e et e en e et e et et e et e e e e e e e e e et et e T,5,
10709074 (<103 X0 ). AU T,15,
IUKITHYECKOM, C PE3KHM OXJIAXKIECHUEM BO3TYXOM HITH BOJOM ..vvvvvnvrerananinennns. T125;

»KapocTolikue 6eToHbl coctaBoB Ne 22, 24, 27, 30, 32, 35-37 no Tabmurie 5.1 10DKHBI UMETH

MapKy 110 TEPMUYECKON CTOMKOCTH B BO3AYILHbBIX TEIJIOCMEHAX, HE MEHEE, IIPH HArPEBE:
TIOCTOSTHHOM ... .vtnteeanee et e et e e e e e eneaaneeen T,10,
107000107 15 (=10 X0 S T,20.

Jlist  Kene300€TOHHBIX KOHCTPYKIMKA U3 00bgHOTO  OeroHa coctaBa Ne 1 m
KapocToHkuX OeToHOB coctaBoB Ne 2-21, 23 wm 29 mo Tabmumme 5.1 wmapku 1o
BOJIOHETIPOHUIIAEMOCTH JIOJDKHEI OBITh HE MEHEE:

U1 PyHIAMEHTOB, OOPOBOB U IPYTUX COOPYKEHUI, HAXOIAIINXCS O] 3eMIIei

1307 P 010032 0 745 0102235 0:48 10 2 N W6;
JUIS TETUTOBBIX arperaTtoB M APYTUX COOPYKCHUH, HAXOISAIINXCS HaJl
3eMJICH U TIOJABEPTAIOIIUXCSI ATMOCHEPHBIM OCAITKAM ....vvensensnsensenensenenenseneasesensaneneenenenes W10.

Jns OETOHHBIX U >KENEe300€TOHHBIX KOHCTPYKLMHA, paboTaloUMX B YCIOBHUSAX
BO3JICUCTBUS TOBBIIICHHBIX U BBICOKUX TEMIIEPATyp, KOTOPBIE B MEPUOJ CTPOUTEIHCTBA WITH
IIPU OCTAHOBKE TEIUIOBOI'O arperara MOTYT IOJBEpPraTbCs 3MU30JUYECKOMY BO3ACHCTBUIO
temriepatypbl Hibke 0 °C B yCIOBUSAX BO3AYITHO-BIAXKHOCTHOTO COCTOSIHUS, OOBIYHBIA OCTOH
coctaBa Ne 1 um sxapoctoiikue O0etoHbl coctaBoB Ne 2, 3, 6, 7, 13, 20, 21 nmo tabmune 5.1
JIOJKHBI UMETh MapKy 10 MOPO30CTOHKOCTH He HIKe F25.

TpeboBanusi K  KOHCTPYKIHMSIM H  HM3AETUSM M3  KapOCTOMKOro  OeToHa,
MpeHa3HAYEHHBIM I OKCIUTyaTalldd B YCJIOBHSIX BO3JCHCTBUS arpeCCUBHOM CpeIbl U
BBICOKOM TeMIlepaTypbl, IOJDKHBI yCTaHABIMBATHCS B COOTBETCTBUU ¢ TpeOGoBanusimu CII
28.13330 B 3aBHCHMOCTH OT CTENEHH arpPECCUBHOCTHU CPEbI M YCIOBUN IKCILTyaTaIlHH.

B KOHCTpYKIMSIX U U3AETUSIX, IPEAHA3HAUCHHBIX I paOOThI B YCIOBHUSIX BO3ACHCTBUS
BBICOKOM TEMIIepaTypbl U arpecCUBHON Cpenbl, JOKEH MPUMEHSTHCS JKapOCTOMKHUI OETOH,
HauboJsee CTOMKUI B arpecCUBHOM cpejie:

HEUTPAIHLHOW M IIEJIOYHOM Ta30BOM — >KapOCTOMKWN OETOH Ha MOPTIAHAIEMEHTE U
[UTAKOTIOPTJIaH/ILIEMEHTE;

KHUCJIOW Ta30BOM M B pacIulaBax ILIEJIOYHBIX METAIJIOB — JKApOCTOWKHI OeTOH Ha
KUJKOM CTEKJIE;

yriepoiHoi U GpochOpHO Ta30BOM — HKAPOCTONKHI 0€TOH HAa BHICOKOTIIMHO3EMUCTOM
U TJIMHO3EMHCTOM IIeMeHTaX U (pochaTHBIX CBSI3KAX, HA ATFOMOCUIIMKATHBIX 3aMOJHUTENSAX C
coJiep>KaHueM B HUX OKHUCH kene3a Fe,03 ve 6omee 1,5 %;

BOJIOPOJTHOM Ta30BOM — >KapOCTOMKUI OETOH Ha BBICOKOTJIMHO3EMHCTOM IIEMEHTE C
3aMOJTHUTEIISIMHE, CoepKaruMu okuch amromunns Al,O3, He 6oee 7 %.

JIJist KOHCTPYKIUM, paOOTAIOIINX B YCIOBUSX BO3CHCTBUS MOBHIIICHHBIX TEMIIEPATyp U
MOTIEPEMEHHOTO YBJIAXKHEHUsSI, PEKOMEHIIYeTCS TPHUMEHSATh OOBIYHBIM OETOH Kjacca TIo
MPOYHOCTH Ha C’)KaTue He MeHee B25 u mapku mo BojoHenpoHuiaeMoctu He menee W6 npu
Harpese 110 120°C BxmountensHo U He MmeHee W8 nipu Harpese cBbitie 120 °C.

5.6 Ilpu HepaBHOMEpPHOM HarpeBe OETOHA TIO BBICOTE CEYEHHSI DJIEMEHTOB
KOHCTPYKITUH, B KOTOPBIX HAMPSIKEHUS CKATHS B OETOHE OT COOCTBEHHOTO BECa M HATPYy3KH
coctraBisitor g0 0,1 Mlla BKIIOYMTENBHO, @ TakKe€ 3JIEMEHTOB KOHCTPYKLHM, B KOTOPBIX
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yCUJIMS BO3HUKAIOT TOJBKO OT BO3ACWUCTBUA TEeMIEpaTyphl, MPEIEIbHO JOMyCTUMAs
Temreparypa npumMeHenus 6erona ycranasnuaetcs mo 'OCT 20910.

[Ipy HepaBHOMEpPHOM M PAaBHOMEPHOM HarpeBe IO BBICOTE CEUYEHUSI DJIEMEHTOB
KOHCTPYKLIUH, B KOTOPBIX HANpPSHKEHUS CHKATHS M JKapPOCTOMKOM OETOHE OT COOCTBEHHOIO
Beca M Harpy3ku coctaBiastor Oonee 0,1 Mlla, mpenenbHO momycTumasi Temiieparypa
NpUMEHEHHS OETOHA yCTAaHABIMBACTCSA PACUYETOM.

[Ipu BO3AEHCTBUM TemIlepaTyp, MPEBbIIAONIIMX 3HaYeHus, ykazanueie B ['OCT 20910,
HE00X0IMMO MPeyCMaTpUBaATh YCTPOHCTBO 3aIIUTHBIX ¢JI0eB ((pyTepoBOK).

5.7 [lns 3aMOHOIMYMBAHHUS CTBHIKOB DJEMEHTOB COOpHBIX  >K€J1e300€TOHHBIX
KOHCTPYKLUH IIPOEKTHYIO MapKy pacTBOpa CIEAyeT YyCTaHaBIMBaThb B 3aBUCUMOCTU OT
YCJIOBHH pabOThl COETMHIEMBIX JIEMEHTOB, HO IPUHUMATh He HIKe M50.

58 Jlns 3aMOHONMMYMBAHHUA CTBIKOB DJIEMEHTOB COOPHBIX  KEJIe300€TOHHBIX
KOHCTPYKIIUH, KOTOpbIE B MPOIECCEe HKCIUTyaTallid WM MOHTakKa Ha HapY>KHOM BO3JIyXe
MOTYT IOABEPraTbCsl BO3ACUCTBUIO OTPULIATENbHBIX TEMIIEpATyp, CJIEAYEeT IPUMEHSITh
pacTBOpPBl MPOEKTHBIX MAapOK IO MOPO30CTOMKOCTH M BOJOHEMPOHHUIIAEMOCTH HE HIDKE
MPUHSATHIX JUIsI CTBIKYEMBIX 3JIEMEHTOB.

HopMamuembze u pacueninvle xapakmepucmuxku bemona

5.9 OCHOBHBIMH TIPOYHOCTHBIMU XapaKTEPUCTUKAMU OETOHA SIBIISIOTCS HOPMATHBHBIC
COIIPOTHBJICHUS] OETOHA OCCBOMY CXaTHl0 Rp, W HOPMAaTHUBHBIC CONPOTHBICHHS OCTOHA
0CEBOMY pacTsHKCHHIO Ry, MpuBeaeHHbIC B TabIHIE 5.2.

HopmaruBHbIC 3HaUCHHS CONPOTHUBIICHHS OCTOHA OCEBOMY CXKATHIO (WJIM MPU3MCHHAsS
MPOYHOCTH) OMPEIEISIOT 110 (hOpMYyJIe

Rpn = Rz (0,77 — 0,001Rp), Ho He MeHee 0,72 Rp. (5.1)

HOpMaTI/IBHI)Ie S3HAYCHUA  COIIPOTUBIICHUA OeToHa OCCBOMY PpPAaCTAXKCHUIO IIpPHU
Ha3HAYEHMHM Kjlacca OE€TOHA I10 IMPOYHOCTHU Ha CKATHUEC OIIPECACIIAOT 11O Q)opMyne

Rom = 0,18 R 52", (5.2)

B ¢opmynax (5.1) u (5.2) R — conporuBienue OeToHa, YHUCIEHHO PaBHOE KJaccy
0eToHa o0 MPOYHOCTHU Ha cxatue B.

Tadbnuma 5.2

HopMmaruBHBIe 3HaUCHUS CONPOTHBIEHNH OeToHa Ry, 1 Ry, 1 pacyeTHbIe 3HaUeHUS
conpoTuBieHHs 0eToHa Ry ¥ Ryt VIS TpeIeIbHOTO COCTOSTHMS TIEPBOM IPYIITBI U PacyeTHHIE
Bun conpoTtuBnenus 3HAUEHUsI CONPOTHUBIEHUS O€TOHA Ry gor U Ry ser 711 IPENIETBHBIX COCTOSHUI BTOPOI
rpynst (MITa i H/MM?) mipr kimacce 6eTOHa 110 POYHOCTH Ha CKATHE

B12,5 BI15 B20 B25 B30 B35 B40 B45 B50 B55 B60

CoxaTtue Ron, Rb.ser 9,5 11,0 | 150 | 185 | 22,0 | 255 | 29,0 | 32,0 | 36,0 | 39,5 | 43,0

0CeBOC Rp 7,5 85 | 115|145 | 17,0 | 195 | 22,0 | 250 | 27,5 | 30,0 | 33,0

Pactsoxenue Reptn, 1,0 1,5 | 135|155 | 1,75 | 1,95 21 | 225|245 | 2,6 2,75
0CeBOEC Rytser

Rt 066 |075| 09 | 1,05 1,15 1,3 14 15 1,6 1,7 1,8

5.10 PacueTrHble 3HAUYEHHUS COMPOTUBIEHHUS OETOHA OCEBOMY CXaTHiO R, U oceBoMy
pacTsokeHnto Ry (Tabnuia 5.2) onpeaensior mo Gpopmyiam:

Ry = R . (5.3)
Vb
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B (5.4)
Y b
3HavyeHus K03(pPUIMEHTOB HAIC)KHOCTU IO OETOHY MPH CXKATUU:
7 = 1,3 — U1 ipeAeTbHBIX COCTOSIHUN TIEPBOM TPYIIIBI IO HECYIIEH CIIOCOOHOCTH;
7 = 1,0 — U1 mpeaenbHBIX COCTOSIHUNA BTOPON TPYIIIBI IO SKCILTyaTalliH
MIPUTOTHOCTH.

3HavyeHus K03(pPUIMEHTOB HAISKHOCTH TI0 OETOHY MPH PACTSKECHUU:

Yot = 1,5 — 15 IpeniebHBIX COCTOSIHUI TMEPBOW TPYIIIBI IO HECYIIEH CIIOCOOHOCTH MPH
Ha3HAYEHHUH Kjlacca OETOHA IO MPOYHOCTH Ha CHKATHE,

ywt = 1,0 — nmas mpenenbHBIX COCTOSIHMH BTOPOHM TPYIIBI 1O AKCIUTyaTalldOHHOM
HPUTOJHOCTH.

B HEKOTOpBIX cilydasx pacueTHbIE 3HAYEHUS IPOYHOCTHBIX XapaKTEPUCTUK OCETOHA
YMHOXAIOT Ha ceayronue K03 PUIreHTs yCIoBus paboTh:

7p1 = 0,9 — npu NPOJOIKUTEILHOM JCHCTBUH HATPY3KH;

72 = 0,85 — 1 KOHCTpYKIMIA, OETOHUPYEMBIX B BEPTUKAIBHOM ITOJIOKEHHH.

5.11 BimsHue Temmeparypbl Ha HW3MEHEHHE IIPOYHOCTH OCETOHA TIpU CIKATHU
YYUTHIBAIOT YMHOKEHHUEM IPOYHOCTHBIX XapPaKTEPUCTUK OeTOHA HAa KOX(PPHUIMEHT yCIOBHUS
paboThl GETOHA IPH CXKATUH p; (Tabsuma 5.3).

PacueTHbIe CONPOTHBIICHUS CKATHIO:

JUTSL IPEJICITBHBIX COCTOSIHHI TIEPBOM TPYIIITBI

Rpt =

Rotem = Ro bt ; (5.5)
U IPCACIIbHBIX COCTOSIHUM BTOpOﬁ TPYIIIBI
Ro,sert = Roser ot - (5.6)

3HaueHus Kodp¢uuueHTa ycioBus paboThl O€TOHA MPHU CXKATUU Ppt HPUHUMAIOT T10
Tabmuie 5.3 B 3aBUCUMOCTH OT TEMIEPATyphl B CEpEeIUHE BBICOTHI:

CXKaToM 30HBI OeTOHA TpH pacyete o hopmynam (7.1, 7.6, 7.7, 7.12-7.14, 7.23,7.27, 7.28);

HOJIKK 1 peOpa cxkatoit 3086l — 110 hopmyiam (7.8— 7.10);

qacTH ceueHus — o popmyie (6.17);

cedeHus — o popmyne (7.29);

IICHTpPa TSHKECTH MPUBEACHHOTO ceueHus — 1o Gpopmyie (6.16).

5.12 BausiHue TeMIepaTypbl Ha HM3MEHEHHE INPOYHOCTH OETOHAa MpH PacTsKEHUU
YYUTHIBAIOT YMHOKEHHEM TPOYHOCTHBIX XapPaKTEPUCTUK OETOHA Ha KOX(PPHUIIMEHT yCIOBHUS
paboThl OeTOHA MPH pacTshKeHHU i (Tabnuna 5.3).

PacueTHbIE COMPOTUBIICHUS PACTHKEHUIO:

JUISL IPEJIeNTbHBIX COCTOSIHUI NIEPBO IPYIIIIBI

Rott = Rot 7t 5 (5.7)
JUISL TIPEIETIBHBIX COCTOSIHUM BTOPOM T'PYIIIBI
Rbtsert = Rbtser it - (5.8)

3HadyeHre Ko PUIHMEHTa YCIOBUS paboThl O€TOHA MPH PACTSKEHUH Yt IPUHUMAIOT I10
tabymie 5.3 B 3aBUCUMOCTH OT TeMITeparypbl OeToHa:

B IIGHTpPE TSDKECTH CeueHHuss Mnpu pacuere — no Qopmynam (7.3, 7.31, 7.35, 7.37,
7.39, 7.53, 7.59);

Ha YpOBHE pacTsAHYTOH apmarypsl — 1o popmynam (8.3, 8.9, 8.15);

B 30HE aHKEPOBKH — 110 hopmyre (9.2);

y HUKHEH TIOJIKU MeTaJTnueckoi 6anku — o ¢opmyse (10.49).
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Tadonumnma 5.3

Howmepa Kos¢pduimenTts! ycnouit paboTbl 6€TOHA IPU CKATHHU Ypt U PACTHKCHUH Y,
cocraBoB | Koad- ko3¢ uiment S, npu Temneparype Oerona, °C
GeroHa unu- Bun narpesa
1o tab- EHT 50 70 100 200 300 500 700 900 1000
sne 5.1
KpartkoBpemeHHbI# 1,00 0,85 0,90 0,80 0,65 - - - -
JlMTenbHbIH 1,00 0,85 0,90 0,80 0,50 - - - -
7ot JmnTenbHBIN ¢ yBIaKHEHHEM 1,00 0,65 0,40 0,60 — — - — -
KpatkoBpemeHHBII B Bozie 0,97 0,85 0,65 — — — — — —
KpartkoBpemeHHbI# 1,00 0,70 0,70 0,60 0,40 - - - -
1, 1a,2 JlmMTenbHbIH 1,00 0,70 0,70 0,50 0,20 - - - -
Tt JlmTenbHBIN ¢ yBIaKHEHHEM 1,00 0,50 0,30 0,40 — — - — -
KpatkoBpemeHHBII1 B Bozie 0,95 0,75 0,60 — — — — — —
KpatkoBpeMeHHBI# U JUTUTEIbHBIN 1,00 0,90 0,80 0,60 0,40 - - - -
Lo JlmuTenbHbIN ¢ yBIaXKHEHHEM 1,00 0,50 0,20 0,40 - - - - -
KpaTtkoBpeMeHHbI B BOJIE 0,95 0,75 0,70 — — - - - -
KpaTtkoBpeMeHHbIi 1,00 1,00 1,00 0,90 0,80 — - — -
ot JlmnTenbpHbIH 1,00 1,00 1,00 0,90 0,65 - - - -
3 e KparkoBpemeHHbI# 1,00 0,80 0,75 0,65 0,50 - - - -
JlnrenbHbIi 1,00 0,80 0,75 0,60 0,35 — — — —
KparkoBpemennbliit u anutensubiid | 1,00 1,00 0,90 0,80 0,60 - - - -
Po KpartkoBpemenHsiii ¢ yBnaxkaenunem | 1,00 0,60 0,30 0,50 - - - - -
KpartkoBpemeHHbI# 1,00 1,00 1,00 1,10 1,00 0,90 | 0,60 | 0,30 | 0,20
411 ot JlnrenbHbIi 1,00 1,00 1,00 1,00 0,70 0,40 | 0,20 | 0,06 | 0,01
23 221 e KpaTtkoBpeMeHHBbI# 1,00 0,85 0,80 0,65 0,60 0,50 | 0,40 | 0,20 -
! JlmMTenbpHbIH 1,00 0,85 0,80 0,65 0,40 0,20 | 0,06 — -
Lo KpatkoBpeMeHHBI# U [UTUTEIbHBIN 1,00 1,00 1,00 0,90 0,75 050 (032 | 0,22 | 0,18
KpartkoBpemeHHbI# 1,00 1,00 1,10 1,20 1,20 1,00 { 0,75 | 0,40 | 0,20
12-15, bt JlnuTenbHbIi 1,00 0,80 0,80 0,55 0,35 0,15 | 0,05 | 0,01 -
17, 29, KpaTtkoBpeMeHHbI# 1,00 0,95 0,95 0,80 0,70 055 [ 045 | 0,15 -
30 7| e 1,00 | 0,70 | 0,70 | 0,45 | 0,25 | 0,06 - - -
Lo KpatkoBpeMeHHBI# U [UTHTEIbHBIN 1,00 1,10 1,10 1,10 1,00 0,70 | 0,30 | 0,10 | 0,05
KpaTtkoBpeMeHHBbI#H 1,00 1,00 1,00 1,00 1,00 0,9 | 085 | 0,65 | 0,50
7ot JlnrenbHbIi 1,00 0,90 0,90 0,80 0,50 0,25 | 0,07 | 0,02 | 0,01
16, 18 KpartkoBpemeHHbI# 1,00 0,95 0,95 0,80 0,70 055 | 045 | 0,35 -
7| Mmrensbiii 1,00 | 0,80 | 0,80 | 0,70 | 0,40 | 0,12 | 0,02 - -
Lo KpatkoBpeMeHHBI# U [UTHTEIbHBIN 1,00 1,10 1,10 1,10 1,10 1,00 | 0,70 | 0,35 | 0,27
KpaTtkoBpeMeHHbI#H 1,00 0,90 0,80 0,70 0,55 0,45 [ 035 | 0,30 | 0,25
7ot JlnrenbHbIi 1,00 0,90 0,80 0,70 0,50 0,25 | 0,10 | 0,05 | 0,02
19-21 KpartkoBpemeHHbI# 1,00 | 0,65 0,55 0,50 0,45 0,35 | 0,25 | 0,10 -
7| Mmrensbiii 1,00 | 065 | 055 | 0,50 | 0,30 | 0,12 | 0,02 - -
Lo KparkoBpemennblii u qimresnpHbiii | 1,00 0,90 0,85 0,70 0,55 0,40 | 0,33 | 0,30 | 0,27

Harpes.

IIpumeganus
1 Tlpu pacuere Ha JUTMTENBHBI HAarpeB HECYIIMX KOHCTPYKLHMM, CPOK CIIy)KOBI KOTOPBIX HE TIPEBBINIAET 5 JIET,
KO3(D(OUIMEHT Yyt CIEAYET YBEIWYUTh Ha 15 %, HO OH HE JIOJDKEH MPEBBIIATh BEJIMYHHBI Yyt TIPH pacueTe Ha KPaTKOBPEMEHHBIN

2 Jlnsi KOHCTPYKLMI, KOTOpPBIE BO BPeMsl SKCIUTyaTallMy MOJBEPraloTCsl HUKIMYECKOMY HarpeBy, KOIQQUIMEHTH Yot ¥ Pb
cienyer CHU3UTB Ha 15 % u koad¢uuneHt vy — Ha 20 %.

Heghopmayuonnvle xapakxmepucmuku 6emona

5.13 OcHoBHBIMH JIe(OPMAIMOHHBIMH XapaKTEPUCTHKAMU OCTOHA SBISIFOTCS 3HAYCHUSI:
OpeJeNbHBIX OTHOCUTENBHBIX JedopManuii OETOHAa IPU OCEBOM CXATUU &y U
PACTSHKCHUH Epio;
HAYaJIbHOTO MOAYJIS YIIPYTrocTu 6eToHa Ep;
Koa(puImenHTa noa3y4ecTa @p cr;
k03¢ punrenTa nonepeuHoit negopmanuu (koddduiuent Ilyaccona) vy p;

Kod(urmenTa JMHEHHONU TeMIiepaTypHO AehOpMaIiH Oy,

K03 pHIIMEeHTa TeMIIepaTypHOU ycaaKu OETOHA ds.
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5.14 TIlpu KpaTKOBpEMEHHOM JEHCTBUM HArpy3KM M TEMIIEpaTypbl B pacuerax
UCIIONB3YIOT HaYallbHBIA MOIYJIb YIIPYrocTu 0etona Ey (Tabmuma 5.4).

Tabnaunga 54

Homepa coctaBoB 1 cpennsst HauanbHble MOynu ynpyrocTd 6€TOHa IpU CKATUH U PACTSHKEHUH IPUHUMAIOTCS PABHBIMU
ILIOTHOCTH GeToHa B Kr/M® Ey'10° (MIa) IIpU KJ1acce OETOHA 110 NPOYHOCTHU Ha CIKATHE
(10 Tabume 5.1) B12,5 BI15 B20 B25 B30 B35 B40 B45 B50 BSS B60

1-3,6,7,13,20,21
ecrecTtBeHHoro tBepaenus | 21,0 | 24,0 | 27,5 | 30,0 | 325 | 345 | 36,0 | 37,0 | 38,0 | 39,0 | 39,5
2200-2500
1-3,6,7,20,21
IlonBepruyThie
TEII0BOW 00paboTKe 190 | 20,5 | 24,0 | 27,0 | 29,0 | 31,0 | 32,5 | 34,0 | 350 | 36,0 | 37,0
npu atMocdepHOM
nasiennn 2200-2500

23,29

1500-1700 132 (140|148 - | - | - | - | - | -
4,8,9

1800-1900 147 |155 163 - | - | - | - | - | -

5,10-12, 14-19

20002300 170 | 180 | 195 | 21,0 | 220 | 230 | 240 | 250 | -

[Ipu KpaTKOBpEMEHHOM HAarpeBe 3HA4YEHMsI HauyalbHOIO MOAYJS YNPYroctu OeToHa
OIpeneNsoT 1o hopmyie

Ent =Ep fb . (5.9)

3HayeHue kod¢p¢unuenta fp NpUHUMAIOT Mo Tabiaune 5.3 B 3aBUCUMOCTH OT
TeMIepaTypbl OeTOHA:

B IIGHTPE TSKECTH CeYeHUs pU pacyere 1o ¢opmynam (6.16, 6.17, 6.48, 7.19, 8.39);

B cepenune BoicoThl ceuenus — (10.9, 10.11, 10.12, 10.18, 10.29);

Ha ypOBHE pacTsiHyToi apmatypsl — (8.6, 8.7);

Kpaiinero BojiokHa Oetona — (5.11, 8.47).

5.15 Ilpu uMTeNbHOM JEMCTBUM HArpy3KM M TEMIepaTypbl 3Hau€HHs Ha4dalbHOTO
MoayJss fedopmanuii 6etona Ep, onpenensitot mo hopmyse

E,

Epe= ——
’ 1+(ob,cr

(5.10)

Koadpduuuent mnomzyuectu O€TOHA @per TMONYyYE€H KaK OTHOIIEHHE MOJHBIX
OTHOCHTENBHBIX JedopMaliuii cxxaTus OETOHA MPH JITUTEITHFHOM BO3JICHCTBHH TEMIIEPATypPhl K
ynpyrum aedopmanusM OeToHa €CTeCTBEHHOH BIaKHOCTH IO BO3JEHCTBHSA TEMIIEPaTyphl
(Tabmuma 5.5).

3HavyeHuss Kod(PuumeHTa Noa3ydyecT OETOHA @pcr NMPUHUMAIOT IS JUIMTEIBHOTO
HarpeBa B 3aBUCUMOCTH OT TeMIIepaTypbl OeTOHa!

B LIEHTPE TSDKECTH MPHUBEIEHHOIO ceueHus mpu pacuere no dopmyinam (5.10, 6.16,
6.17, 6.20, 6.21);

B CepeIMHE BBICOTHI ceueHus — o ¢popmynam (10.11, 10.12, 10.18, 10.29).
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Tadonuma 55

Howmepa coctaBoB Koaddumment nonsydectu 6eToHA ¢y or IPH IIUTENFHOM Harpese OeroHa, °C
6eToHa 1o Tabu. 5.1 50 70 100 200 300 500 700 900
1-3 3,35 8,0 8,0 10,0 12,0 - - -
4-11,23,24 3,57 4,17 4,17 51 6,3 28,5 62,5 227,0
12-18, 29, 30 4,17 3,70 4,37 57 7,94 8,3 150,0 333,0
19-21 2,86 4,35 4,55 4,55 16,6 57,0 - -

5.16 Ilpu pacuere mpouHOCTH, OOpa30BaHUS M PACKPBITHS TPEUIMH U JedopManuid
KeJIe300€TOHHBIX KOHCTPYKLMH C YY4eTOM BIHMSHHUS TEMIIEpaTypbl 1o aehopManuoHHON
MOJIENIM JUIS OLEHKU HaNpsKEHHO-Ie(OPMHUPYEMOTO COCTOSIHUSL CXATOro OETOHAa Kak
HanOoJiee IpocTasi MOXKET OBITh UCIIOJIb30BaHA JIBYXJIMHEWHAs MarpaMma COCTOSIHUSI OeToHa
(pucynok 5.1).

[Ipu TpexnuHeiiHOW anarpamme (pUcyHOK 5.1, a) cxxuMaromue HanpsbkeHus: OEToHa o, B
3aBHCUMOCTH OT OTHOCHUTENBHBIX Aedopmanuii ykopoueHHss OETOHA &, ONMPEACNSIOT IO
dbopmynam:

ipu 0 <é&p <ep op = Eptep ; (5.11)

Ep —&m O

o
TIPH &bl < &b < &ho o, =||1-=—"2 - Ry em ; (5.12)
Rb,em Eho ~ &1 Rb,tem
IPH €00 < &p < &m ob = R, tem. (5.13)
3HaueHNUs HANPSKEHUS O IPUHUMAIOT:
1= 0,6 Rp tem - (5.14)
3HaueHUs OTHOCUTENILHBIX Ae(OPMALIUi £y TPUHUMAIOT
Iof
g, = o (5.15)
E.

[Tpu aByxnuHeWHON nquarpamme (pucyHok 5.1, 0) cxxuMaroliye HanpsHKeHUsT O€TOHA oy
B 3aBUCHMOCTH OT OTHOCHUTENIBHBIX Je(POPMAIIUiA & OTIPEACIISIOT IO GOopMyJIaMm:

npu 0 < &p < &yl red 0b = Eb redt &b; (5.16)

NP Eplred < &b < En2 0b = Ry, tem - (5.17)

3Ha4yeHre MPUBEAEHHOTO MOJYJIS YIPYTOCTH Ep redt OIpeaesstoT mo popmyne

R

biem (5.18)

gb 1,red

Eb,redt =

PactaruBatorye HampsokeHHs: O€TOHAa oOpt B 3aBUCHUMOCTH OT OTHOCHTEIbHBIX
negopManuil  pacTsDKEHHUS &pt ONPENENAoT Mo auarpamme Ha pucynke 5.1. Ilpu stom
pacueTHble CONPOTHBIICHUS OeTOHa cCxaThio Rp 3aMEHSIOT Ha pacueTHble 3HAYEHUS
COIIPOTHUBIIEHUS PACTSKEHUIO Rpy.
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a — TpexynHeiHas; 6 — aByxiuHeinas; 1 — npu 20 °C; 2 — mpu Harpese

Pucynox 5.1 — [lnarpaMMbl COCTOSIHUSL C:KATOT0 0eTOHA

5.17 OtHocuTenpHbIE AedopMaluu OETOHA MPU CKATUU M PACTSHKEHUH B 3aBUCHUMOCTH
OT TEMIIepaTyphl OETOHA MPU KPATKOBPEMEHHOM M JUTUTEIEHOM BO3JICHCTBHU TEMIIEPATYPHI U
Harpy3ku AaHbl B Tabnume 5.6. Temmeparypy OeToHa mHpu ONpeeNeHHHM HamnpsKEeHHO-
ne(OPMHPOBAHHOTO COCTOSIHUS C)KaTOro OETOHA MPUHUMAIOT 10 HAUMEHBIIEH TeMmepaType
ckaroro ©OeToHa M TpU  ONPEAETICHUH HaNpPsDKEHHO-Ae()OpPMUPYEMOTIO  COCTOSIHMS
pacTsHyTOro 6€TOHA — M0 HauOOJIBIIIEH TeMIIepaType PacTIHYTOro OeToHa.

5.18 Ilpu pacuere >eye300€TOHHBIX 3JEMEHTOB IO HEIMHEHHON aedopMalMOHHON
MOJIENIA  CTPOSIT JIBYXJIMHEHHYIO JHarpaMMy COCTOSHUSL OeToHa ¢ ae(opMaruOHHBIMA
XapaKTepUCTUKaMHU, OTBEYAIOLMHU:

KpPaTKOBPEMEHHOMY BO3ICHCTBUIO TEMIEPAaTyphl W HArpy3Kd — HCIONB3YIOT TpHU
pacyeTe MPOYHOCTH M PACKPBITUS HOPMAJIBHBIX TPELIMH Ui OINpeesIeHUs] HaNpsKEeHHO-
neGOopMHPYEMOTO  COCTOSIHMSL — CXKAaTroil  30HBI  0OeToOHa, a TakXke TPH  pacueTe
TPEUIMHOOOPA30BaHUsl  JJIsl  OINpENEeNICHUs]  HaNpsHKeHHO-Ie(POPMHUPYEMOTO  COCTOSTHUS
pacTsiHyTOro 0€TOHA IIPH YIIPYroi paboTe c:kaToro OeToHa;

KPaTKOBPEMEHHOMY M JUIMTEIbHOMY BO3JEHCTBHIO TEMIIEpaTypbl M Harpy3ku —
UCTIONB3YIOT TPH pacyere jaedopMaruii i onpeAeseHus HampsHKeHHO-Ie(OpMHPYEMOTo
COCTOSIHUSI CHKAaTOr0 OETOHA.

TpexnuHEWHYIO  QUarpaMMy  COCTOSIHUSL ~ OetoHa ¢ nedOpMaIMOHHBIMH
XapaKTEePUCTHUKAMH, OTBEYAIOIIIMH:

KpPaTKOBPEMEHHOMY BO3CHCTBUIO TEMIEpaTypbl W HArpy3Kd — HCIOIB3YIOT TpH
pacuere TpeImHrHO0Opa30BaHNUS;

KPaTKOBPEMEHHOMY U JUTUTEIIFHOMY BO3JICHCTBHIO TEMIIEPaTyphl W HArpy3Kd —
UCTIONB3YIOT NpH pacueTe JepopManuil Kene300€TOHHBIX SJIEMEHTOB 0€3 TpemuH, Uis
OTIpeIeTICHUs] HAIIPSHKEHHOTO Ie(OPMUPYEMOTO COCTOSTHHS CKAaTOTo OETOHA.
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Tadonumna 5.6

Howmepa Temmepa- Pacuer Ha OTtHocutensHble nedopmannu 6eToHa
cocraBa Typa HarpeB u l'[pI/I C)XXaTuu apu paCTﬂ)KeHI/II/I
Bl I e 2 T VT [ R T P T I
20 KparkoBpem. 2,0 3,5 15 0,10 0,15 0,08
JnuTenbHbIe 3,4 4.8 2,8 0,24 0,31 0,22
1-3 100 KparkoBpem. 2,5 4,4 1,9 0,17 0,29 0,15
JlnuTenbHbIC 4.3 6,0 3,5 0,3 0,39 0,27
200 KparkoBpem. 3,5 6,1 2,6 0,25 0,39 0,20
JlnuTenbHbIC 6,0 8,4 4.9 0,42 0,54 0,38
20 KparkoBpem. 2,0 3,5 15 0,10 0,15 0,08
JlnuTenbHbIC 3,4 4.8 2,8 0,24 0,31 0,22
200 KpatkoBpem. 3,0 4,2 3,0 0,20 0,24 0,16
4-11, 23, JlmuTenpHbIe 45 6,3 3,8 0,30 0,36 0,20
24 400 KparkoBpem. 43 6,0 3,6 0,38 0,52 0,36
JlnurenpHbIe 6,4 9,0 5,4 0,57 0,78 0,54
600 KpatkoBpem. 6,4 9,0 5,8 0,44 0,57 0,40
JlnurenpHbIe 9,6 13,5 8,2 0,67 0,87 0,63
20 KpatkoBpem. 2,2 3,7 1,7 0,15 0,22 0,10
JlnureapHbIe 3,6 5,0 3,0 0,25 0,32 0,23
200 KpatkoBpem. 2,4 3,4 2,0 0,19 0,26 0,15
12-18, JlmuTenpHbIe 3,6 51 3,0 0,25 0,33 0,23
29, 30 400 KparkoBpem. 41 5,8 3,5 0,28 0,38 0,26
JlnureapHbIe 6,2 8,7 52 0,43 0,56 0,40
600 KpatkoBpem. 5,4 7,5 4.5 0,38 0,49 0,33
JlnureapHbIe 8,1 11,4 6,8 0,57 0,74 0,53
20 KpatkoBpem. 2,0 3,5 1,5 0,10 0,15 0,08
JlnureapHbIe 3,4 4.8 2,8 0,24 0,31 0,22
200 KpatkoBpem. 29 4.0 2,4 0,20 0,26 0,18
JnureapHbIe 4.0 5,6 3,4 0,28 0,36 0,26
) KpatkoBpem. 4.7 6,6 4.0 0,33 0,42 0,30
19+21 1 400 rennme | 6.6 9,2 5.5 0,46 0,59 0,42
600 KpatkoBpem. 57 8,0 48 0,42 0,54 0,31
JnureapHbIe 8,0 11,2 6,7 0,59 0,72 0,52
800 KpatkoBpem. 12,1 17,0 10,2 0,84 1,10 0,48
JlnuTenbHbie 19,3 27,0 16,2 1,35 1,74 1,25

5.19 Koaduuuent nuHelHoM TemnepaTypHoil nedopmanuy 6eToHa opt B 3aBUCUMOCTH
OT TeMrmeparypsl cieayeT nmpuHuMaTh mo tabnuie S5.7. Koabdumment ay ompeneneH c
y4eTOM TEMIIepaTypHOM ycaiku OeToHa MpU KpaTKOBPEMEHHOM M JUIMTENbHOM Harpese. [lpu
HEOOXOJMMOCTH ONpEACTICHUS TEeMIIEPaTypHOTO pPACHIMPEHHs OETOHa MpH MOBTOPHOM
BO3JCUCTBUM TEMIIEpaTypbl TOCIE KPAaTKOBPEMEHHOI'O WM JUIMTENILHOTO HarpeBa K
KOd(pUIIMEHTY JTUHEIHON TeMIepaTypHOil AepopMaliu op ClIeyeT MPUOaBUTh a0COIIOTHOE
3HaYeHHe Kod(PPUIMEHTa TeMIepaTypHOil ycaaku OeTOHa dgs A KPAaTKOBPEMEHHOTO WM
JUTATEIIEHOTO HAarpeBa COOTBETCTBEHHO.

5.20 Koadpuument temmnepaTypHoOil ycanku OETOHA dcs MPUHUMAIOT 10 Tabnuue 5.8.
Koaddument remnepatypHoit ycaaku 6eToOHaA MPUHSAT:

IpU KPaTKOBPEMEHHOM Harpese /s nmoabema temnepatypsl Ha 10 °C/4 u Goree;

NpY JUTHTEIEHOM HarpeBe — B 3aBUCHMOCTH OT BO3ZICHCTBHUSI TEMIIEPATyphl BO BpeMs
HKCIUTyaTaI|H.
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5.21 Mapky mo cpenHell IUIOTHOCTH  OETOHa  €CTECTBEHHOM  BIIQXKHOCTHU
npuHUMalT 1o Tabmune 5.1. CpeqHio IUIOTHOCTh O0€TOHA B CYyXOM COCTOSIHMM IIPHU €ro
narpese Boime 100 °C ymenpmaror Ha 150 kr/m°. CpeIHIo MIOTHOCTS JKeNe306eToHa MpH
p < 3 % npunumaror Ha 100 Kr/M° Goublie CpeHeld TUIOTHOCTH COOTBETCTBYIOIIETO
COCTOSIHUS OeTOHa.

5.22 Koaddumument TEIUIONPOBOJHOCTH A OETOHa B CYXOM  COCTOSIHUH
NPUHUMAIOT 10 Tabiuie 5.9 B 3aBUCUMOCTH OT CpeAHEH TemIeparypsl OETOHA B CEYCHUU
anemenTa. KoadduimeHT TemmonpoBoIHOCTH A OTHEYNOPHBIX U TEIJIOU30JSIIMOHHBIX
MaTepuaIoB MPUHUMAIOT 1Mo Tabmure 6.2.

Tadbnauma 5.7

Howmepa KoaddumpenT nuneitHOM TemnepaTypHoi aedopManuu 6eToHa
6coTcTaBOB Pacuer Ha Harpes o 1078 Tpaj  mpu Temreparype 6etoHa, °C
erona ito 50 100 | 200 300 500 | 700 | 900 | 1100
Tabmmue 5.1
KpatkoBpeMeHHbII 10,0 10,0 95 9,0 - — — —
L 1a JnurenbHbiii 4,0 45 792 75
26 KpaTtkoBpemeHHbIi 9,0 9,0 8,0 70 6,0 50 - -
' JnurenbHbiii 3,0 3,5 57 55 — —
37 KpaTtkoBpemeHHBIH 85 85 75 7,0 55 45 4.0 3.0
! JnTensHbIi 25 3,0 5,2 55 _ — — —
8 KpaTtkoBpemeHHBIH 9,0 9,0 8,0 7,0 6,0 6,0 - -
JmrenbHbri 2,0 3,0 54 53 5,0 5,0
4,5,9-11, 23— | KpaTkoBpeMeHHBIH 8,5 85 75 7,0 55 4,5 4,0 3,0
25 Jire s Hpli 15 2,5 4,9 5,3 4,5 35 | 31| 20
12-18, 27, 29, | KpaTkoBpeMeHHBIH 5,0 5,0 55 6,0 7,0 6,5 6,0 5,0
30 AnurenbHblit -4,0 0 3,0 43 6,0 58 | 54 | 45
19-21 KpaTtkoBpemeHHBIH 8,0 8,0 7,0 6,5 55 4,5 4,0 35
JimHTebHBIi 3,0 4,5 53 5,2 4,7 3,6 3,1 2,6
29 KpaTtkoBpemeHHbII 4,0 4,0 35 3.0 2,0 10 — —
JlmuTenbHbIi -3,0 0 1,5 1,5 1,0 0
26 KpaTtkoBpemeHHbII 43 43 3.8 3.3 3.2 24 16 0,8
JUTHTebHBIi -0,7 0,3 1,8 2,0 2,2 14 06 | 0,7
28 KpaTtkoBpemeHHbII 50 5,0 55 50 7,0 6,8 6,6 -
JiTHTebHBIi —4,0 0 3,1 3.3 6,0 6,1 59
3132 KparkoBpemeHHBIIH 12 12 13 10 -12 0,7 0.8 -
' JmrenbHbrii -7,8 -3,8 -1,1 0,7 -0,2 0 0,1
33 KpaTkoBpemeHHbIi =30 =30 | 35 4.5 =30 | =28 | 35| AT
AnurenbHbli -8,0 65 | 53 5,8 45 | -3,7 | 45| 57
34.35 KparkoBpemeHHBIIH 55 55 45 33 3.2 2.4 16 0.8
' JmrenbHbrii 0,5 2,5 15 2,0 2,6 15 06 | 0,2
36.37 KpartkoBpemeHHbIH 2,0 2,0 15 10 0,6 04 -3,7 | -8,6
’ HAnurenbHbli -3,0 -15 | 08 -0,7 -12 | -05 | 4,6 | 95
IIpumeuanue— [maGeronos cocraBa Ne 1 ¢ kapOOHATHBIM IeOHEM (IOJIOMHUT, U3BECTHSK) KOAPOUIUEHT Olp
yBeIMuuBaeTcs Ha 1 10°5- rpan'l.

23




CII 27.13330.2011

Tadonumna 5.8

Howmepa coctaBos
OeroHa mo tabauue 5.1

Pacuer Ha HarpeB

Koa¢duireHt nuneitHoit TemneparypHoit nedopmarui 6eToHa
0gs - 10 - rpag™ mpu Temmepatype Gerona, °C

50 100 200 300 500 700 900 1100
1-4 KpatkoBpemennsiit | 0,0 0,0 0,7 1,0 B B B B
JlmTensHbIi 6,0 55 3,0 | 25
511 23.25 KpatkoBpemennsiii | 0,0 0,5 09 11 15 14 2,3 3.2
' JlmuTenpHbIi 7,0 6,5 3,5 2,8 2,5 2,4 3,2 4,2
12-18, KpatkoBpemennsiii | 2,0 3,0 25 2,0 13 1.0 0,8 0,7
27,29, 30 JnurenpHbIH 11,0 8,0 5,0 3,7 2,3 1,7 1,4 1,2
19-21 KpatkoBpemennsiii | 0,5 2,0 15 13 14 16 2,1 2.3
JlmTensHbIi 55 55 3,2 2,6 2,2 2,5 3,0 3,2
29 KpatkoBpemennsiii | 4,0 50 4.7 4.2 3.7 3,6 — -
JlmuTenbHbIH 11,0 9,0 6,7 5,7 4,7 46
2 KparkoBpemennsiii | 6,6 7,6 7,1 7,1 55 4,3 50 6,0
JnmurenpHbIH 116 | 11,6 9,1 8,4 6,5 53 6,0 7,0
o8 Kparkospemennsiit | 4,0 50 4.6 41 13 12 10 -
JlnmuTenpHbIH 13,0 | 10,0 7,0 5,8 2,3 1,9 1,7
31 32 KpartkoBpemennsiit | 4,0 4,0 35 3,0 2,0 1,0 -
! JlnmutenpHbIH 3,0 0 1,5 1,5 1,0 0
33 KpartkoBpemennsrt | 105 | 120 | 115 | 113 | 10,7 9,9 104 | 10,7
JlmaTensHbIiH 155 | 155 | 13,3 | 12,6 | 12,2 10,8 11,4 11,7
34 35 KpaTtkoBpemennsiit | 6,3 7,8 7,3 7,1 55 4,3 5,0 52
! JlnutenpHbIH 11,3 | 10,8 | 10,3 | 84 6,1 5,2 6,0 6,2
36 37 KpartkoBpemennsiit | 1,7 3,2 3,0 4,8 5,0 51 9,3 14,3
! JlnutenpHBIH 6,7 6,7 5,3 51 6,8 6,0 10,2 15,2

IT pUMEYaAaHHUC — 3HayeHue K03(1)(1)I/IIII/I6HT3 O¢s NPUHHUMAIOT CO 3HAKOM «MUHYCH».

Tabnuma 5.9

Koaddumment remmonpoBogroctu 4, Br/(M-°C), 00BIMHOTO U %KAPOCTONKOr0 OETOHOB B
HOM?;;;;;EEZBS? rona CYXOM COCTOSIHWH IIPH CpeIHeH TeMmeparype O€TOHa B CEUeHUH dieMeHTa, °C
' 50 100 300 500 700 900
1, 1a 151 1,37 1,09 - - -
20 2,68 2,43 1,94 1,39 1,22 1,19
21 1,49 1,35 1,37 1,47 1,57 1,63
2,3,6,7,13 151 1,37 1,39 151 1,62 —
10,11 0,93 0,89 0,84 0,87 0,93 1,05
14-18 0,99 0,95 0,93 1,01 1,04 1,28
19 0,87 0,83 0,78 0,81 0,87 0,99
4,5,8,9 0,81 0,75 0,63 0,67 0,70 -
12 0,93 0,88 0,81 0,90 - -
23 037 039 0.46 0,52 0,58 -
0,43 0,45 0,52 0,58 0,64
29 044 0.46 0,52 0,58 0.64 0.70
0,50 0,52 0,58 0,64 0,70 0,76
24 0.27 0.29 034 040 045 051
0,38 0,41 0,45 0,50 0,55 0,59
30 031 034 037 043 0.49 -
0,44 0,46 0,51 0,56 0,60
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Oxonuanue mabnuywt 5.9

Koa¢pdumment temmonposogaoctr A, BT/(M-°C), 00BIYHOTO U KapOCTOHKOr0 OETOHOB B
Howmepa coctaBoB GeTona N 6 oC
o Tabumme 5.1 CYXOM COCTOSIHHU IIPU CpefHed TeMreparype OeTOHa B CEUEHHH IEMEHTa,
! 50 100 300 500 700 900
26, 28 0,21 0,23 0,28 0,33 0,37 0,42
22,25,27,31, 32, 36 0,29 0,31 0,36 0,42 0,48 0,53
33 0,21 0,22 0,25 0,29 0,33 0,37
34, 35, 37 0,24 0,27 0,31 0,37 0,43 0,49

IIpumeyanus

1 KoadduimeHTs! TemionpoBogHOCTH 0eTOHOB cocTaBoB Ne 23 1 Ne 29 npuBeeHBL: HaJ YepTOU sl OETOHOB CO
cpennelt wioTHocThIO 1350, o veproii 1550; mis 6etoHoB coctaBoB Ne 24 u Ne 30 coorBetcTBeHHO 950 M 1250 Kr/MC.
Ecin  cpemHsisi IUIOTHOCTH O€TOHA OTIMYAeTCs OT YKa3aHHBIX BEIMYHMH, TO B OTOM ciydae KoddduuueHt
TETJIONPOBOIHOCTH IPHHUMAIOT HHTEPIOAIHEH.

2 Koa(pduuueHT TermmonpoBoJHOCTH A OOBIYHOTO H KAPOCTOUKOro OETOHOB € €CTECTBEHHOW BIAXKHOCTHIO MOCIIE
HOPMAaJIbHOTO TBEPICHUS WIM TEIUIOBOKH OOpaOOTKH MpH aTMOC(HEpPHOM JAaBICHHHM U CpeAHEH Temmeparype OeToHa B
ceuennu 3nemeHTa 10 100 °C ciemxyetr npuHUMATh IO JaHHBIM TaOIUIbl, yBenuueHHbIM Ha 30 %.

Apmarypa
Ilokazamenu kavecmea apmamypul

5.23 Jlns apMHpOBaHHS TEMIEPATYPOCTOWKUX IKEIE300€TOHHBIX KOHCTPYKIUU
HPUMEHSIOT apMmarypy, OTBEYAOIYIO TpeOoBaHUAM COOTBETCTBYIOIINX
rocyaapctBeHHbx crannaproB 'OCT 5781, TOCT 10884, TOCT 6727, TOCT 4543,
I'OCT 5949 wu Ttexuuueckux yciosuii CTO ACYUM 7 [3], cieayonux KiIaccoB H
MapoK:

CTEep>KHEBasi apMaTypHasi CTajlb:

ropsiyekatanas riajgkoro mnpoduns knacca A240, nepuoanueckoro mpopuias c
IIOCTOSIHHOW U TIEPEMEHHOM BBICOTOM BBICTYIOB (COOTBETCTBEHHO KOJIBLIEBOW M CEPIIOBUIHBIN
npodmm) kinaccoB: A300, A400, A500, A600, A800, A1000;

xoJjoaHoaeopMupyemas nepuoandeckoro npoduist kiacca B500;

MIPOBOJIOYHASI apMaTypHasi CTajb!

XOJOAHOTSIHYTass ~ BBICOKONpPOYHAs TJiaJkas M HEpUOJUYECKOro npoduis
knaccos B,1200 — B,1500;

apMaTypHbIE KaHaThl CIOHMpAJbHbIE ceMHuIIpoBosiouHble kKiaccoB: K-1400 (K-7), K-1500
(K-7) u neBstHaaarunpoBooynbie kiacca K-1500 (K-19).

Jnist sxene300eTOHHBIX KOHCTPYKIMNA U3 XKapOCTOMKOro OETOHa MpU HarpeBe apMaTyphl
BhiIe 400 °C nmpeaycMaTpuBarOT CTEPKHEBYIO apMaTypy M MPOKaT U3:

JernpoBaHHoM ctanu Mapku 30XM;

KOPPO3UOHHO-CTOMKHX KAPOCTOMKHX U YKapOIPOYHBIX cTaseu MapoK
12X13, 20X13, 08X17T, 12X189HI9T, 20X23H18, 45X14H14B2M.

5.24 U3-3a pa3BUTHS TUIACTHYECKUX nedopManuii W H3MEHEHHUS CTPYKTYpPBI CTalld
TeMreparypa TMpPUMEHEHUs apMmarypbl JHMMUTHpyeTcss corjacHo Tabmume 5.10. B
MpeBApUTENbHO HAMNpsHKEHHOW apMmaType C TIOBBIIIEHHEM TeMIIEpaTypbl IPOUCXOISAT
JIOTIOJTHUTEIIbHBIE TIOTEPU IPEIBAPUTENBHOTO HANpsDKEHUs, 4TO elie 0ojiee OrpaHMYMBacT
JIOITyCKaeMyIo TeMIIepaTypy HarpeBa MpeIHanpsbkeHHOM apMaTyphl.
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Taonauna 5.10

[IpenensHo nomycTuMas Temmeparypa, °C,
MIPUMEHEHHS apMaTyphl ¥ IPOKATa, YCTAHOBICHHBIX
Bun u ki1acc apmaTypsl, MapKa CTalu M IIpoKarta
0 pacyeTy 110 KOHCTPYKTUBHBIM
CO00paXKECHUSIM
CrepixkHeBasi apMaTypa KJIaccoB:
A240, A300 400 450
A400, A500, A600, AT600, A800, A1000 450 500
Harpsiraemast 150 -
[IpoBonoyHast apmMartypa KiIaccos:
B500, B,1200-B,1500, K1400, K1500 400 450
HarpsraemMast 100 -
[poxar u3 cTamu Mapok:
BCt3kn2, BCr3I'mc5, BCt3cn5, BCT3mc6 400 450
CreprxHeBasi apMaTypa M POKaT U3 CTajll MapoK:
30XM, 12X13, 20X13, 500 700
20X23H18 550 1000
12X18H9T, 45X14H14, B2M, 08X17T 600 800

HopMamueﬂbze U pacuyenmHusvle xapakmepucnmuxKu apmamypbl

5.25 OCHOBHOW TPOYHOCTHOW XapPaKTEPUCTUKOH apMaTyphl SIBISETCS HOPMATHBHOE
COIIPOTHUBJIEHUE HANpsKEHUIO0 Ry, NMpUHMMaeMoe paBHBIM TapaHTHPOBAHHOMY 3HAYEHUIO
npezena TeKydecTu ¢ obecriedeHHOCThI0O He Menee 0,95 (tabmmua 5.11). HopmaTuBHBIC
3HAYEHUSI CONPOTHUBIEHUS CXKATUIO Rscn MPUHUMAIOT PABHBIM HOPMATUBHBIM 3HAYEHUSM
CONIPOTHBIICHUS PACTSHKCHHIO, HO He Ooyiee 3HAYCHHWH, OTBEYAIOMIMX IPEIeIbHBIM
negopmanusM  CKaToro OETOHa, OKPY)KAILIEro cxaTyoo apmarypy. HopmaTusHbIE
COIIPOTHUBIICHUS Mpokarta u3 cranu Mapok BCt-3 npunaumarot o CIT 16.13330.

5.26 PacueTHble 3HaYeHUs CONIPOTUBIIEHUS apMaTyphl Rs onpeaensioT no ¢popmyie

R =2, (5.19)
2

Koad¢uument HagexHOCTH ps MO apmarype JUisl MpeAesbHbIX COCTOSHUN NepBOM
IpYyMIIbl IPUHUMAIOT PaBHBIM:

ys = 1,1 — nnia apmarypsl kiaccoB A240, A300, A400, A500;

ys = 1,15 — st apmarypsl kimaccoB A600, A800;

s = 1,2 — g apmatypsl kinaccos A1000, B500, B,1200-B,1500, K1400, K1500;

s = 1,3 — mnsa apmarypel mapok 30XM, 12X13, 20X13, 12X18HI9T, 20X23H18,
45X14H14B2M, 08X17T.

PacueTHble conpoTUBIICHUS MPOJOIBHON apMaTyphsl pacTskeHHIo Rs u cxatuio Res st
NpeJeNbHBIX COCTOSHUI TIEpBOM TPYNIBI NMpUBEACHBI B Tabmuie 5.12, mns mpeaenbHBIX
COCTOSIHUHM BTOPOH IpyMIibl MpuBeieHb! B Tabnuie 5.11 (¢ okpyriieHueM 3HadeHuil).

PacueTHple 3HAUYEHUSI CONMPOTHBIICHUS TIOMIEPEYHON apMaTypbl (XOMYTOB U OTOTHYTBIX
cTep>kHel) Rgy CHMKAIOT MO CpaBHEHMIO ¢ Rs myTemM yMHOXXeHUS Ha K03 PULMEHT ycaoBus
paboTs y51 = 0,8, HO mpuHKUMarOT He 6oee 300 MITa.

5.27 BiusHue TemmepaTypbl Ha HW3MEHEHME HOPMATUBHBIX M PAaCYETHBIX
CONIPOTHBIICHU apMaTypbl yYHUTHIBAIOT yMHOKEHHEM TPOYHOCTHBIX XapaKTEPHCTHUK
apMaTypbl NPH PACTSHKEHWU U CKAaTHM Ha KOod(pUIMEHT yciaoBusi paboThl apMaTyphbl Ys,
orpeesseMblii 1o Tabwie 5.13.
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Tad6numoa 5.11

HOpMaTI/IBHI;Ie 3HA4YCHUS CONTPOTHUBIICHUSA
HoMHHAIBHbL JHaMeTp PACTAKCHUIO Rsn 1 pacyCTHBIC 3HAYCHUSA
Apmarypa, K1acc u Mapka apMATYDH, MM COITPOTHBIICHHUSA Ii)aCTSDKCj-II/I}O JUIA TIPENEIbHBIX
COCTOSIHUH BTOPOH IpymIisl Ry cer,
MIla (H/mm?)

A240 6-40 240

A300 6-40 300

A400 6-40 400

A500 10-40 500

A600 10-40 600

A800 10-32 800

A1000 10-32 1000

B500 3-12 500

B,1200 8 1200

B,1300 7 1300

B,1400 4,5,6 1400

B,1500 3 1500

K1400 (K-7) 15 1400

K1500(K-7) 6,9,12 1500

K1500(K-19) 14 1500

30XM - 590

12X13 — 410

20X13 - 440

20X23H18, 12X18HIT, — 195
08X17T

45X14H14B2M — 315

PacueTrHbIe CONTPOTUBIIEHUS TPOIOJIBHON apMaTyphl
Rst = Rs 7et ; Rser = Rye st - (5.20)
PacueTHble CONTPOTUBIIEHUS ONIEPEYHON apMaTyphl:
Rswt = Rsw st - (5.21)

3HaueHuss K03(PPUIMEHTOB YCIOBUS PAaOOTHI apMaTyphl yst IPUHUMAIOT O TabiIuIe
5.13 B 3aBHCHMOCTH:

OT TEMIepaTyphl B IEHTPE TSHKECTH PACTSIHYTOH apMaTypsl IIpH pacueTe 1o Gopmynam
(5.17, 7.5, 7.7,7.8, 7.10, 7.11, 7.13, 7.14, 7.24, 7.26, 7.28, 7.43, 8.48);

ckaToit apMaTypsl — o ¢popmynam (5.17, 7.6-7.10, 7.12-7.14, 7.23, 7.25, 7.27, 7.28);

MaKCHMaJIbHOH ts monepeuHoi — o popmynam (7.33, 7.57);

KOCBEHHO# apmatypsl — o popmyie (7.50);

B 30HE aHKEPOBKH — 110 opmyinam (9.1, 9.4).
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Tabnuma 5.12

PacueTrHble CONPOTUBIEHNS apMaTyphl AJIs IPEEIIbHBIX COCTOSIHUN IIEPBOM IPYIIIIBL,

MITa (H/mm%)
Apmarypa, Kiacc U Mapka _ PACTSHKEHHUIO _ xaTHIo
IPOIOIBHOM, HONEPeYHOH (XOMYTOB U R

R, OTOTHYTHIX CTEPXKHEH), Ryy s

A240 215 170 215

A300 270 215 270

A400 355 285 355
A500 435 300 (400) 435
A600 510 300 (360) 450
A800 680 300 (400) 500
A1000 815 300 (400) 500
B500 415 300 (360) 400
B,1200 1000 300 (400) 500
B,1300 1070 300 (400) 500
B,1400 1170 300 (400) 500
B,1500 1250 300 (400) 500
K1400 (K-7) 1170 - (400) 500
K1500 (K-7) 1250 - (400) 500
K1500 (K-19) 1250 - (400) 500
30XM 450 - (400) 500

12X13 325 260 325

30X13 345 275 345

20X23H18, 12X18HIT,
08X 17T 150 120 150
45X14H14B2M 245 195 245

yCHIInH.

[IpuMeuanue— 3HaueHus Ry B CKOOKaxX UCIOJIB3YIOT TONBKO MPH pacueTe Ha KPaTKOBPEMEHHOE BO3/ICHCTBIE

Tadonuma 5.13

B Koa¢dunmentst ycinoBuii paboTsl apMaTyphl Jst, THHEHHOTO
FLH CTACC apMatypel, Koaddu- TEeMIEPAaTYPHOTO PaCUIUPEHUS apMATYPBI Ost U fst IPU
MapKH KapOCTOMKOM Pacuer Ha Harpes o

[UEHT TeMIieparype ee Harpesa, °C
ApMATYpEI H Hipokata 50100 | 200 | 300 | 400 | 450 | 500 | 550 | 600
A2§%T]§§;§;<n2, Kpatkospemennpii | 1,00 | 0,95 | 0,90 | 0,85 [0.75 | 0,60 | 0,45 | 0,30
2 JnureapHBIIH 1,00 | 0,85 | 0,65 | 0,35 |0,15 - - -
BCr3cn5, BCr3mch
B500 Vst Kparkospemennsiii | 1,00 | 0,90 | 0,85 | 0,60 {0,45 | 0,25 | 0,12 | 0,05
JnureasHBIiH 1,00 | 0,80 | 0,60 | 0,30 |0,10 - - -
B,1200-B,1500, Kparkospemennsii | 1,00 | 0,85 | 0,70 | 0,50 {0,35 | 0,25 | 0,15 | 0,10
K1400, K1500 JnureapHbIH 1,00 | 0,75 0,55 | 0,25 |0,05 - - -
A240, B500,
B,1200+B,1500,
Berien2, o | KPATKOBPEMCHHBI | 19 5 | 155 | 130 | 135 |136 | 13,7 | 13,8 | 139
BC13I'mmc5, M JTUTSIIbHBIN
BCr3nc5, BCr3mnc6,
K1400, K1500
Kparkospemennsii | 1,00 | 1,00 | 0,95 | 0,85 [0,75 | 0,60 | 0,40 | 0,30
A300, A400, AS00 e 100 | 090 | 075|040 020 | — | - | -
st Kparkospemennsii | 1,00 | 0,85 | 0,75 | 0,65 [0,55 | 0,45 | 0,30 | 0,20

A600, ABD, A1000 Iaremsa 1,00 | 0,80 | 0,65 | 0,30 [0.10 | — | - | -

A300, A400, A500, KpartkoBpemeHHBII

A600. A800. A1000 Ot B ———— 12,0 | 13,0 | 13,5 | 14,0 |14,2 | 14,4 | 146 | 14,8
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Oxonuanue mabauywt 5.13

KoadduumenTst ycnoBuit paboTsl apMaTypsl s, THHSHHOTO
TEMIIEPATYPHOTO PACIIUPEHHUS APMATYPBI Ost U S5t IPH
TemrepaType ee Harpesa, °C

Bun u xnacc apmartypel,

Vg Koaddu-
MapKH )KapOCTOUKO#

Pacuer Ha Harpes
HUCHT

apMaTypeI 1 pokata 50-100 | 200 | 300 | 400 | 450 | 500 | 550 | 600

. Kparkospemennsni | 1,00 | 0,90 | 0,85 | 0,78 (0,76 | 0,74 (0,72 |0,70
st _ _

30XM JlmuTenpHbIH 1,00 | 0,85 | 0,80 | 0,25 |0,15 | 0,08

Kparxospemenmbiii | g5 | 105 | 107 | 112 115 | 11,8 [121 [12.4

Ol .
U JUIMTENbHBIN

Kparkospemennsiii | 1,00 | 0,95 | 0,86 | 0,80 |0,73 | 0,65 (0,53 (0,40
12X13, 20X13 Vst JnuTesnpHbli 100 {093 | 0,83 | 0,70 |0,45 | 0,13 | — —

o | KPATKOBpEMEHHBIL | 4o | 456 | 933 | 140 143 | 147 [150 [153
U JJIUTCIAbHBIN
KpatkoBpemeHHbII 1,00 | 0,97 | 0,95 | 0,92 0,88 | 0,85 [0,81 |0,75
20X23H18 It JmurenpHbIi 1,00 | 0,97 | 0,93 | 0,77 |0,50 | 0,30 (0,18 |0,08
o | KPATKOBDEMEHHMIL | 103 | 113 | 194 | 136 14,1 | 14,7 [152 |157

W JIATEIbHBIN

KpatkoBpemeHHbII 1,00 | 0,72 | 0,65 | 0,62 |0,58 | 0,60 0,57 |0,56
It JmurenpHbIH 1,00 | 0,72 | 0,65 | 0,62 |0,58 | 0,55 (0,50 [0,40

12X18H9T, 08X17T

o | KPATKOBPEMEHHMIL | 105 | 194 | 114 | 11,6 11,8 | 12,0 [122 12,4
U JJIUTCIbHBIN
Kpatkospemennsii | 1,00 | 0,86 | 0,78 | 0,72 0,68 | 0,64 0,60 |0,56
45X LAH14BIM st | mure s it 1,00 | 0,86 | 0,78 | 0,70 |0,63 | 0,55 0,43 [0,30
o | KPATKOBPEMEHHBIL | 46 5| 499 | 994 | 116 (11,8 | 12,0 [12,2 [12.4

W JUIMTEIIbHEBIN

A600, A800, A1000,
B1200-B,1500,
K1400, K1500,

BCt13km2,
BCr3I'ncs, .

BCr3cnS, BCr3ne6, | g, | KPatkospemenmbiii | 4 g4 | g5 | o088 | 083 0,80 | 0,78 0,75 (0,73
3OXM, 12X13, U JJIIUTEIbHBIN

20X13, 20X23H18,

12X18H9T,
08X 17T,
45X14H14B2M

Hegopmayuonnvie xapaxmepucmuku apmamypbi

528 Ilpu  BoO3#EHCTBMM  TeMIepaTypbl  OCHOBHBIMHM JAe(OpMarMOHHBIMU
XapaKTEPUCTHKAMH apMaTyphI SBIISIOTCS 3HAYEHUSI OTHOCUTENBHBIX JAe(opMariii yaTnHeHNs
apMaTypbl &p NMPH AOCTHXKEHUH HAINPSDKEHUSIMM PAacueTHOTO CONMPOTUBIEHUSA Rs U Momyns
yrnpyroctd apmarypbl Eg u kodddummeHTta ITHMHEHHOTO TEMIIEpaTypHOTO PACIIMPEHHS
apMaTypbl Og. 3HAYEHHS OTHOCHTEIBHBIX JeQOpMalluii apMaTypbl &g OIPEENSIOT Kak
yIpyTHe MPH 3HAYCHUN COMTPOTHBIICHHS apMaTyphI Rgt.

R
B0= 2 (5.22)

st

3HaueHusT MOJyJs YINPYrocTH apmarypsl FEs NPUHUMAIOT OJMHAKOBBIMHM IIpU
pacTsbKkeHHH U CkaThu (Tabnuia 5.14).
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Tabonuma 5.14

Mopaysb ynpyrocTd apMaTyphl

Kiacc 1 mapka apmMatypel E, - 10°, MITa (H/xn®)

12X13, 20X13 2,2

A240, A300, 30XM 2,1

A400, A500, B,1200-B,1500, 20X23H18, 08X17T,

12X18H9T, 45X14H14B2M 2.0
A600, A800, A1000, 19
B500, K1400, K1500 18

5.29 BnusHue Temreparypbl Ha U3MEHEHHUS] MOJYJsl YIPYTOCTH apMaTyphl YUUTBHIBAIOT
YMHOXEHHEM MOAYJIS YIIPYrocTH apMatyphl Es Ha KO3 dUueHt fs

Eg = E;s ,Bs- (5.23)

3naueHus kodpduuueHta fs mpuHUMAIOT 1Mo Tabmuue 5.13 B 3aBUCMMOCTH OT
TEMIIEPATYPHI B IICHTPE TSHKECTH:

pacTsHyTOI apMmaTypsl — Iipu pacuere o ¢gopmynam (5.18, 6.20, 7.5, 7.19, 8.10, 8.13,
8.15, 8.37, 8.47);

ckaToit apMaTypel — o ¢popmyinam (5.18, 6.21, 8.14, 8.38).

5.30 B kauecTBe pacyeTHOH aUarpaMMbl COCTOSIHUS (I1e(OPMHPOBAHUS) apMATYpPHI,
YCTaHABIIMBAIOLIEH CBSI3b MEXIY HAMPSIKEHUSIMH Ost U OTHOCUTEIBHBIMU JehopMalusIMU &
apMaTypbl, PUHUMAIOT JABYXJUHCHHYIO aAuarpammy (PUCYHOK 5.2), KOTOPYIO HCIOJIB3YIOT
IpU pacueTe >KeIe300€TOHHBIX JJIEMEHTOB M0 JehOopMalMOHHONW Mojenu. JuarpaMMmbl
COCTOSTHUS apMaTypPhI IPU PACTSHKCHUH U C)KATUW TIPUHUMAIOT OJIMHAKOBBIMH.

20-300°C
50 s2: s ' |
L >300-800°C |
| |
o |
o | |
a‘rctiEs | | __85

850 850 852 852

Pucynok 5.2 — [IByxnuHeiiHasi AuarpaMma pacTsiHyTOii apMaTypbl

Hanpsokenuss B apmarype os ONpPEAETSIOT B 3aBUCUMOCTH OT OTHOCHUTENBHBIX
neopManuit & COTIacCHO TUarpaMMe COCTOSTHUS apMaTyphl 1Mo opmMynam:

mpu 0 <g<éggp 0s=¢&s Est; (5.24)

pH &5 < & < & os =Ryt . (5.25)

3HaueHue OTHOCUTEIBHOU Aedopmanmu & = 0,025.

3naueHus Eg npuHEMaroT o ¢popmyie (5.23) u Ry — o popmyste (5.20).

5.31 C mnoBbllIeHHEM TeMIepaTypbl KO3((UIMEHT TEeMIIEpPaTypHOrO pacIIdpeHus
apMaTypBI Ot YBEITMYMBACTCS M 3HAYCHUS €ro MPUHUMAIOT 10 Tabmwuie 5.13 B 3aBucHMOCTH
OT KJIacca ¥ MapKH apMaTyphl U TEMIEpaTyphl €€ Harpena.
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6 PacueT 3j1eMeHTOB 0€TOHHBIX U KeJ1e300eTOHHBIX KOHCTPYKIHii
HA BO3JeiicTBHE TeMIIepaTypPbl

Pacuer TEMIIEPATYPLI B 0eToHeE XKeJ1e300€eTOHHBIX KOHCprKIII/Iﬁ

6.1 Pacuer pacnpeneneHuss TeMIEpaTypbl B KeJIE300€TOHHBIX KOHCTPYKITHSX
MPOU3BOJAT JJII YCTAHOBHBILETOCS TEIUIOBOTO IMOTOKA METOJOM pacdera TeMIepaTyphl
OrpaIaloNMX KOHCTPYKIMi. Temmeparypy apMaTypbl B CEUCHHSX JKEI€300€TOHHBIX
KOHCTPYKIIUH IPUHUMAIOT PAaBHOU TemrepaType 0eTOHa B MECTE €€ PaCcIOI0KEHUSI.

6.2 Jlng KOHCTPYKIMH, HaXOIAIMIUXCS Ha OTKPBITOM BO3Ayxe, KO3hOUIMEHT
TEIIOOTIAYH HAPYKHOM MOBEPXHOCTH 0, BT/(M?°C), B 3aBHCHMOCTH OT NpeobiIaiaromei
CKOpPOCTH BETpa 3UMOH H JIETOM OTIpeeisieTcs 0 hopmyIie

0. =5,8+11,6 Vv, (6.1)
IJie U — CKOPOCTh BETpPa, M/C.

[pu ompeneneHn HAUOONBIINX YCWINA B KOHCTPYKIIMU OT BO3JCHCTBHS TEMIIEPATyphl, a
TaKKe TIPU OTPEICTICHUH MaKCUMAJIBHOW TEMITepaTyphl HarpeBa OSTOHA W apMaTyphl UCXOMAT U3
MaKCHMaJIbHOM CPETHUX CKOPOCTEi BeTpa (PyMObI) 3a HIOJIb WX SIHBAPb, TOBTOPSEMOCTh KOTOPBIX
cocrasirter 16 % u 6oitee, cornmacao CHull 23-01, Ho He Menee 1 m/c.

6.3 Temmeparypy OeTOoHa B CEUEHHUSX KOHCTPYKLMH TpU €ro HarpeBe B mpoliecce
IKCIUTyaTaI[il ONPEICISIIOT TEIUIOTEXHUYSCKUM PacdeTOM YCTAHOBHBIIETOCS TMOTOKA TETlIa
P 33JIaHHOW IO MPOEKTY PAaCYCTHOW TemIepaType padodyero MpOCTPAaHCTBA HIIM BO3IyXa
MPOM3BOJICTBEHHOTO TOMeIIeHus. J[sl KOHCTPYKIMH, HAXOIAIIUXCS Ha OTKPBITOM BO3JyXeE,
HAaUMEHBIINE W  HaWOOJBIIME TEMIepaTyphl OETOHA W  apMaTypbl  ONPEACIISIOT
COOTBETCTBEHHO IPH MHHHUMAJIBHOW 3WMHEH M MaKCHMaJbHOH JIETHEH TeMIieparypax
HApYKHOTO BO3/yXa paliOHa CTPOUTEIIbCTBA.

6.4 TemnoTexHHYECKU pacyeT CTAaTUYECKH HEOINPEeAETUMBIX  KOHCTPYKIIHM,
paboTaroNMX B YCIOBUSAX TEMIIEPATYPHBIX BO3JCHCTBUN, TMPOU3BOAIT HA PACUYCTHYIO
TEMIEPaTypy, BbI3bIBaIONIyt0 HaumOomnbimme ycunus (B 4.12). Ilpu pacdere HanOOIBIINX
YCHJIMH OT TEMIEpPaTypHBIX BO3JCUCTBUN B KOHCTPYKIUSAX, HAXOMSIIUXCS Ha OTKPBITOM
BO3JyXe, TeMIeparypy OeTOoHa BBIYHUCISIOT COOTBETCTBEHHO IO PACUETHOW JIeTHEH WU
3UMHEH TeMIiepaType Hapy>KHOTO BO3yXa.

6.5 Koaddunument rtemnonpoognoctu OetoHa A, BT/(M°C), B CyXxoM COCTOSIHUH
NPUHUMAIOT B 3aBUCUMOCTH OT CpEIHEH TemrepaTypsl OCTOHAa B CEUCHHH DSJIEeMEHTA
(tabmnura 5.9).

Jlns  KOHCTPYKIIMHA, HAaXOMSANIUXCS B TOMEHIEHWH FWJIM Ha BO3JIyXe, HO
3aUIMIIEHHBIX OT BO3JCHCTBUS BeTpa, KOIDPUIMEHT TEmIooTAauYd HapPYKHOU
MOBEPXHOCTH O, IPUHUMAIOT B 3aBUCHUMOCTH OT TEMIIEPATYPhl HAPYKHOW MMOBEPXHOCTH
¥ Bo3/ayxa mo tabmune 6.1.

Tad6nauma 6.1

3HaueHns K03(UINECHTOB TEIUIOOTAAYN HAPYKHOHU 0, M BHYTPEHHEH 0 TOBEPXHOCTEH
Kosddurmentst koHCTpyKImH Br/(M*°C) npu TeMneparype oBEpXHOCTH M BO3ayXa, °C
—50 0 50 100 200 300 | 400 | 500 | 700 | 900 | 1100 | 1200
0O, 6 8 10 12 17 22 — — — — — —
0 — — 10 10 10 12 15 20 40 70 120 | 150

6.6 KoaddummeHT TeriootTnauyn BHYTPEHHEH MOBEPXHOCTH KOHCTPYKIIUH Oj HAXOIST
METOIOM pacyera TeIvlonepeaayd Kak s ciaydas CIOXKHOTo TeraooOMeHa, W MpHu
OTpeZieNIieHU pachpeiesieHusl TeMIlepaTypbl OETOHA MO CEYEHMIO IJIEMEHTAa JOIYCKalT €ro
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MPUHUMATH B 3aBUCUMOCTU OT TEMIIEpaTyphl BO3/lyXa MPOU3BOJCTBEHHOTO IMOMEIICHUS WU
pabouero nMpocTpaHCTBa TEIUIOBOTO arperara, Kak Jyis o .

6.7 Tepmudeckoe comnpoTuBieHue Ro (M2~°C/BT) HEBEHTHJIMPYEMOW BO3YIIHON
IPOCIONKHM NPUHUMAIOT HE3aBHCHMO OT €€ TOJIIMHBI M HampaieHus paBHbM 0,140 npu
50 °C; 0,095 — mpu 100 °C; 0,035 — mpu 300 °C u 0,013 — mpu 500 °C.

6.8 Ilpu cranmmoHapHOM HarpeBe KOHCTPYKLHH, COCTOSINEH M3 N-CIIOEB, CO CTOPOHBI
Oojyiee HarpeTol IMOBEPXHOCTH TeMIepaTypy MaTepuaia t, mexay cimosmMua N—-1 u n
OTIPEACIISIOT 1O hopMyIie

n—1
by =1, _Q(L"‘ZR,,]; (6.2)
a;
TEMIIepaTypy MaTepuaia 6osee HarpeToi moBepxXHoCTH ty — mo Gpopmyre
th = ¢, —QL ; (6.3)

1

a TeMIepaTypy MaTepuasa MeHee HarpeTol MOBEPXHOCTH tes — 1o hopmyne

%ZQ—Q&L+ERJ. (6.4)
ai

B TpexcnoiiHON KOHCTPYKIMHM TeMIlepaTypy MaTepualia MEXIy MEepBBIM M BTOPBIM
CJIOSIMH, CUUTAsI CJIOM OT OoJiee HarpeToi MOBEPXHOCTH, BEIUUCIISIOT TIO (hopMyIie

tm=q—QﬂL+&j, (6.5)
ai
a M1y BTOPBIM U TPETHHM CJIOSIMA — 110 (hopMyJIe
1
tho =1, _Q(_-'_Rl +R2J : (6.6)
a[

TemnepaTypa MeHee HarpeToi MOBEPXHOCTU TPETHETO CII0S PaBHA

tes = ti—Q[i+Rl+R2+R3j. (6.7)
.

1

TernoBoii moTok Q (BT/MZ) ONPENIEIAIOT U3 BBIPAKEHUS
1
= o (G-t), 68)
0

rae tj — reMeparypa Bo3/lyxa IpOU3BOJCTBEHHOI'O OMEIIEHUS WK pabodero mpocTpaHCcTBa
TEIJIOBOI'O arperara;
t, — TeMneparypa Hapy>KHOTO BO3/1yXa.
Conpotusienue Terionepenaayde Ry (M2-°C/BT) MHOT'OCJIOMHON KOHCTPYKIIMU PaBHO

1 1
Ro= —+R +R,+..+R _,+R, +—, (6.9)
a, a,
o o o, o
Tac R]_:_l; Rzz—z;...; R_]_: = ; Rn= n;
j’1 ﬂvz " ﬂ’nfl " ﬂ“n
Ri, Ry, ..., Rn1, Rn — TepMudeckoe conpoTUBIICHUE MaTepruaia B OTICIIBHBIX CIOSIX

KOHCTPYKIIHH, Hg)OHyMepOBaHHLIX CO CTOPOHBI HAarpeBaeMou
noBepxHocTH, M~-°C/BT;
01,02, ..., On-1, On — TONIIAHA OTAEIBLHEIX CIIOEB, M;
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A, A2, wor, An1, An— KOO (PHUIIMEHTHI TETIIOMPOBOAHOCTH MATEPUAIIOB B CIOSX KOHCTPYKITHH,
pUHAMAaeMbIE€ B 3aBUCHMOCTH OT CpeIHEH Temmeparypsl cjios, Br/(m - °C).

6.9 Ilpm pacuere pacmpereneHHss TEMIEpaTypsl IO TOJIIMHE KOHCTPYKIIUU
HEOOXOJUMO YUYUTHIBATh pa3IMuue IUIOIAJCH TErIOOTAaolel BHYTPEHHEH U Hapy>KHOU
IIOBEPXHOCTEH:

IIPU KPYrOBOM OYEpTaHHH, €CIIH TOJIIMHA cTeHKH Oosee 0,1 Hapy»KHOTO TuameTpa;

IIpY KBaJpaTHOM WJIM NPSMOYIOJIbHOM OUYEPTAHMHU, €CIU TONIMHA cTeHkHu Oonee 0,1
JUTMHBI OOJIbIIIEH CTOPOHBI;

OpU IPOU3BOJBHOM OUYEPTAHMM, €CJIM pa3HULAa B IUIOLAASX TEIUIOOTIAOIINX
BHYTpEHHEH 1 HapyxHOU noBepxHocTel 6omee 10 %.

Jns TpexXCiIOMHOM KOHCTPYKLMU OIPaXKICHUS C YYETOM pasiuuMs B IUIOLIAJIX
TEIUIOOTIAIOIUX BHYTpeHHEH Ajs 1 HapyKHOU Ags TOBEPXHOCTEI:

TeMIeparypa MmaTepuaia 0ojiee HarpeTol OBEPXHOCTH

0 .
ty=tj— —: 6.10
° I ai Ais ( )
TeMnepaTypa MaTepHana Me>1<z[y HepBbIM nu BTOpLIM CJIOSIMH
1 2R
thy =t — + ! 6.11
& I Q ai Ais Ais + Al ( )
TeMnepaTypa MaTepI/IaJ'Ia Me)K,Z[y BTOpBIM nu TpeTLI/IM CJIOSIMH
1 2R 2R
to =t - Q ! : (6.12)

+ +
a A, A, +A4 A+ A4,
TeMIlepaTypa MEHee HarpeToi MOBEPXHOCTU TPETHETO CIIOS
1 2R, 2R, 2R,

fes = ti — + + + 6.13
s =1-Q ad, A +A A+A, A, +A, (6.13)
CormnpoTHBICHUE TETUIONEPEIadyu KOHCTPYKIIUU PACCUUTHIBAIOT 10 (hopmyJie
2R 2R 2R
! 1 2 ; ! (6.14)

0 = + + - + :
oA, A, +A A +A4A, A, +A4, oA,
rze Ais 1 Aes — pacdeTHbIE IUIONIAIN TEMJIOOTIAI0IINX BHYTPEHHENH U HapY KHOM
ITIOBEPXHOCTEH;
A1 A2 — pacdeTHbIe IUIOMAAN KOHCTPYKLIMU Ha TPaHMIIE MY MEPBBIM U BTOPHIM U
MEX]Ty BTOPBIM U TPETHUM CIIOSIMH.

6.10 BoruucinenHsle TemnepaTypbl HE JOJDKHBI MPEBBIIIATH MPEAETbHO JIOMYCTUMBIE
Temrneparypbl npumenenus 6etona mo 'OCT 20910 u apmarypsl o Tadmute 5.10.

6.11 B peOpuCThIX KOHCTPYKLHUSAX, KOTJIa HAPYKHBIE TIOBEPXHOCTH OETOHHBIX pedep u
TETUTOBOW HM3OJISIIIMM COBIAJAIOT, pacdyeT TeMIepaTypsl B OETOHE MPOHM3BOIAT IO CEYCHUIO
pebpa. Ecinu GeToHHBIE pedpa BBHICTYNAIOT 32 HApPY)KHYIO MOBEPXHOCTh TEIUIOBOW M3O0JISALIUH,
pacyer TemIiepaTypsl B OeTOHE peOpa BBHIMONHSAIOT 10 METOJaM pacdera TeMIIepaTypHBIX
NOJIeH WM MO COOTBETCTBYIOIUM HOPMAaTHBHBIM JIOKYMEHTAM.

6.12 Pacuer pacmpeneneHusi TeMmIeparyp B CTEHKax OOpOBOB M  KaHAJIOB,
PAacIIONIOKEHHBIX MOJT 3eMJIeH, TOMYCKAaeTCs! POU3BOIUTD:

JUTS KpaTKOBPEMEHHOTO HarpeBa — MPUHUMAs CEYEeHHUE 0 BBICOTE CTEH HEPAaBHOMEPHO
HarpeTblM C MPSMOJIMHEHHBIM pacrpesieseHneM TeMiepatyp OeToHa U Koddduumenra
TEIUIO0TIaYH HAPYKHOU MTOBEPXHOCTH CTCHKH 0, — IO Tadsmie 6.1;
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JUIA JUTATENIFHOTO HarpeBa — MPHHUMAIOT CEYCHHE II0 BBICOTE CTEH PaBHOMEPHO
HATrpETHIM.
6.13 KosddunueHt TemionpoBOAHOCTH A OTHEYIMOPHBIX M TEIUIOM3OJISIITUOHHBIX

MaTepuaIoB MPUHUMAOT 1o Tabmure 6.2.

Tadonuma 6.2

C KoadduimeHT TemmonpoBofHOCTH 4,
PCAHAA [penensaO B1/(M -°C), OTHEYHOPHBIX U
NQ M IUIOTHOCTL B ﬂOHyCTI/IMaﬂ TCINJIONU30IIIITUOHHBIX MaTepI/IaJ'IOB B CyXOM
ILIL. arepuar cyxom Temneparypa COCTOSIHUM IIPU CPeJIHEN TeMIepaType
COCTO/M;HH’ npumeHenus, °C MaTepuasoB B cedeHuH daemenTa, °C
KoM 50 | 100 | 300 | 500 | 700 | 900
1 EZ’;‘;;TTI’L;FHW“OPH"IG 1900 - 0,73 10,77 | 0,88 | 1,01 | 1,14 | 1,27
2 ifi?;’éi‘;‘g‘”‘*‘ﬂe 400 1150 0,13 | 0,14 | 0,17 | 0,20 | 0,23 | 0,27
3 | Toxe 800 1270 0,23 | 0,24 [ 0,29 [ 0,34 | 0,38 | 0,43
4 » 1000 1300 0,34 | 0,35 | 0,42 | 0,49 | 0,56 | 0,63
5 » 1300 1400 0,49 | 0,56 | 0,58 | 0,65 | 0,73 | 0,81
6 fjﬁzggg‘;emeympmﬂe 1900 _ 160 | 162|170 | 1,78 | 1,85 | 1,03
! ifj:{?;’éjzzaco‘”’le 1200-1400 1550 0,57 | 0,58 | 0,64 | 0,70 | 0,75 | 0,81
8 | U3nenus KaOJIWHOBEIE 2000 - 1,79 11,80 (1,86 (190|195 | 2,01
9 | Monenus 2600 - 1,76 | 1,74 | 1,68 | 1,65 | 1,60 | 1,55
BBICOKOTJIMHO3CMUCTBHIC
10 ngggf;;:;fey“"pm 2700 - 6,00 | 5,90 | 5,36 | 4,82 | 4,30 | 3,75
11 | V3genus BEICOKOOTHEYIIOPHBIE 2800 B 402|394 | 3603282094 | 260
HCpHKJ’IaSOXpOMI/ITOBLIG
12 fgggﬁ;ﬁ:ﬁ;ﬁiﬁyﬂoﬂm 2950 - 2,74 | 2,71 | 2,54 | 2,36 | 2,18 | 2,01
13| Kupmu s 1700 - 056 [ 059 | 070|081 | — | -
06LIKHOB€HHBII/I
14 T”;g;g;‘;‘()‘f:ﬁg;;‘ﬁ‘em"%m 350 900 0,09 |010(013|0,15|018| -
15 | To xe 400 900 0,10 | 0,11 | 0,14 | 0,16 | 0,19 | —
16 if;g;‘;‘oii‘i;‘(’)ﬁﬁfjm 500 900 0,12 1013 (019 | 023|028 | -
17 | To xe 600 900 0,14 | 0,15 | 0,21 | 0,25 [ 0,30 | —
18 | Marbl MUHEpaTOBaTHEIC
MPOIIMBHBIC HA 75-100 600 0,05 (0,06 | 0,11 | 0,15 - -
METAJUINYECKOU CETKE
e e 1OPIE 125 600  |005|006|011|016| — | -
20 | To xe 150 600 0,05 | 0,06 | 0,11 | 0,16 | — —
21 | TInuThl ¥ MAThI
TCHHOI/BOHHHVI/IOHHBIG Hu3 50775 400 0’05 0,07 0,13 . . .
MI/IHepaHBHOI/I BaThI HA
CHUHTCTHUUYECCKOM CBﬂSyI-OHIeM
22 | To xe 125 400 005|007 011 | — | — —
23 » 175 400 005|007 011 | — | — —
24 | Mar TenIoN30NAHOHHEIS 150 1100 0,05 | 0,06 | 0,12 | 0,18 | 0,24 | 0,31
M3 BAaThbl KAOJIMHOBOI'O COCTaBa
25 | To xe 300 1100 0,06 | 0,07 | 0,13 [ 0,19 | 0,25 | 0,35
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C KoadduimeHT TemmonpoBojHOCTH 4,
PCAHAA IpenensHO Bt/(m -°C), orHEyTIOpHBIX U
N‘_’ M TLIOTHOCTE B ,E[OHyCTI/IMaSI TEIIOU30JILIUOHHBIX MaTepI/IaJ'IOB B CyXOM
ILIL arepuar cyxom TeMIeparypa COCTOSIHUM TIPH CPeHE TeMmepaType
COCTO;I%HH’ npumereHus, °C MaTEepPHAIOB B CEUEHHH 3eMeHTa, °C
KM 50 | 100 | 300 | 500 | 700 | 900
26 | Usmenns U3 CTEKITHHOTO 170 450 0,06 | 0,07 | 0.14 B B B
LITAIIEILHOTO BOJIOKHA
27 | Hepmurodoctoreneprie
H3ieis Be3 MHIpOHsOL- 200 600 007 [ 008|010 (012 | - | -
UOHHO-YIIPOYHSOIICTO
TTOKPBITUS
28 | To xe 250 600 0,08 | 0,09 | 0,11 | 0,14 - -
29 » 300 600 0,08 | 0,09 | 0,14 | 0,16 — —
30 | [epauTonieMEeHTHBIC U3ICIUS 250 600 0,07 | 0,09 | 0,13 | 0,16 —
31 | Toxe 300 600 0,08 | 0,10 | 0,14 | 0,17 — —
32 » 350 600 0,09 | 0,11 | 0,15 | 0,18 — —
33 | [lepmurokepaMmudeckue 250 875 0,08 |1 0,09 | 0,12 | 0,16 | 0,19 —
H3IENns
34 | To xe 300 875 0,09 | 0,10 | 0,13 | 0,17 | 0,20 —
35 » 350 875 0,10 | 0,11 | 0,14 | 0,18 | 0,21 —
36 » 400 875 0,11 | 0,12 | 0,15 | 0,19 | 0,22 —
37 | U3BecTKkOBO-KPEeMHE3EMUCTHIC 200 600 0,07 | 0,08 | 0,10 | 0,12 — —
H3IENns
38 | Usmenns Ha ocHOBE 120 1200 0,06 | 0,07 | 0,10 | 0,24 | 0,27 | 0,21
KPEMHE3eMHOT'O BOJIOKHA
39 | CaBenuTOBBIE U3IENHSA 350 500 0,08 | 0,09 | 0,11 — — —
40 | To xe 400 500 0,09 | 0,10 | 0,12 — — -
41 | BynaxaHWTOBBIC H3IEIHS 300 600 0,08 | 0,09 | 0,11 | 0,13 — —
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 | TleHocTekio 200 500 0,08 | 0,09 | 0,13 — — —
45 | AcOecToBepMUKYIHTOBBIC 250 600 0,09 | 0,11 | 0,16 | 0,21 — —
ILIUTEI
46 | To xe 300 600 0,10 | 0,11 | 0,16 | 0,21 — -
47 » 350 600 0,10 | 0,12 | 0,17 | 0,22 — -
48 | W3penus MyTUTOKpEMHE-
;Zﬁg;;‘xgﬁgigxfm 350 1150 011 | 0,12 | 0,15 | 0,19 | 0,22 | 0,29
nuonHble Mapku MKPB - 350
49 0%2:;2‘;‘;;33" Kporxa 500 900 0,01 | 0,03 | 0,06 | 0,10 | 0,13 | 0,17
50 | BepMHUKYJINT BCIYYCHHBIN 100 1100 0,07 | 0,09 | 0,14 | 0,20 | 0,26 | 0,31
51 | To xe 150 1100 0,08 | 0,09 | 0,15 | 0,21 | 0,27 | 0,32
52 » 200 1100 0,08 | 0,10 | 0,15 | 0,21 | 0,27 | 0,33
53 | Ac6o3yput 600 900 0,17 | 0,18 | 0,21 | 0,24 - —
54 | Kapton acOecToBbIii 1000-1300 600 0,16 | 0,18 | 0,20 | 0,22 - —

Ipumeuanue— KodppuuueHT TEIUIONPOBOIHOCTH A OTHEYNOPHBIX (TT03UIiH 1-13) U TEITOM30JIAIMOHHBIX
(mo3urn  14-54) marepHanoB ¢ €CTECTBCHHOH BIIQXKHOCTBIO IIPH CpEIHEH TeMIlepaType HarpeBa MaTepHala B CEUCHHH
anemenTa 10 100 °C ciemyer nprHEMATH 1O TAOIMIHBIM JaHHBIM, C yBEJIIMYCHHEM cOOTBeTcTBeHHO Ha 20 n 10 %.
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Pacuer nedopmanmii oT Bo3aeiicTBUS TeMIIEPATYPbI

6.14 Pacuer nmedopmanuii, BEI3BAaHHBIX HArpeBaHUEM U OXJIAKICHHEM OCTOHHBIX W
JKEJIe300€TOHHBIX 3JIEMEHTOB, JJOJKEH MPOU3BOAUTHCA B 3aBUCUMOCTH OT HAJU4US TPEIIMH B
pacTssHyTOM 30He OeTOHAa W paclpeleleHus TeMIlepaTypbl OETOHAa MO BBICOTE CEYCHUs
JJIEMEHTA.

6.15 IIpu pacuete 3MeMEHTOB, MOABEPTAIOIINXCS HATPEBY, MOJOKEHUE IICHTPA TSHKECTU
BCEro ceueHusi OETOHAa WM €ero CXaTod 30HbI, a TAaK)Ke CTaTUYECKHUl MOMEHT U MOMEHT
MHEPIMH BCErO CEUCHHS CIEAYeT OINpPENelsiTh, MPUBOJS BCE CEUEHUE K HEHArpeTomy, dosee
MIPOYHOMY OCTOHY.

6.16 [lyist snemMenTa, BRIIOJTHEHHOTO W3 OJTHOTO BUIa OETOHA, €CIIM TeMIieparypa 0eToHa
HauOosiee Harpeto rpanu He npebimaeT 400 °C, ceueHne He pa3OUBAIOT HA YACTH M1 MOMEHT
WHEPIUH TTPUBEICHHOTO CCUCHUS TIPUHUMACTCS PaBHBIM

A _h*
Ired = % . (6.15)
[Ipu KpaTKOBPEMEHHOM HArpeBe MPUBEICHHAs IUIOMa b OETOHA
AE
Ared = ®t (6.16)
Eb

rie Ep — MoIysb yrpyroctu Harperoro 6eToHa onpenestor mo gopmyse (5.9).

6.17 Korma temmeparypa OeToHa HauOoJjiee HArpeToil IpaHU CEUEHHUs MPEBBIIIAET
400 °C B mpsSMOYTOJIBHOM CEUYEHUH JJICMEHTA, BBIIIOJHEHHOM W3 OJHOrO0 BHIa OCTOHA,
CEYeHHeE IO BBICOTE pa30MBAIOT HA JIBE YACTH, JTUHUS pa3jiesa J0JKHA TPOXOIUTh IO OETOHY,
umeroremy temmeparypy 400 °C. B nByTaBpOBBIX M TaBPOBBIX CEUYCHHSX DJICMCHTOB,
BBHITIOJTHEHHBIX W3 OJIHOTO BHJa OeTOHa, JMHMS pa3fefia IOJDKHA MPOXOAUTH MO TPaHUIE
MEXIy peOpoM U TOJIKOW. B aeMenTe, ceueHre KOTOpOoro 1Mo BBICOTE COCTOUT U3 PA3IMIHBIX
BUJIOB OETOHA, IMHU pa3ziesia J0/HKHA MPOXOIUTh 110 TPaHuUlle OETOHOB.

[Ipu KpaTKOBPEMEHHOM HAarpeBe MPHUBEICHHAS IUIOMAAb Areqi I-il 9acTH CedYeHUs, Ha
KOTOpO€ pa30MBalOT BCE CEUECHUE DIIEMEHTA, ONPEAEISIOT 10 (popmyie

Areq;i = Al : (6.17)
Eb
rie Eptj — Moaynb ynpyroctu 6eToHa i-if 4acTu cedeHus onpeaesor mo dopmye (5.9), B
KOTOPO# KO3((UIMEHT [y NPUHUMAIOT B 3aBUCUMOCTH OT COCTaBa U TEMIIEPATyphl
OeToHa B LEHTPE TSHKECTH Iutomamu I-i vactu cedeHus. KoadduiumeHt S
JIOIYCKAeTCsl OMPEACNATh B 3aBHCUMOCTH OT CPEIHEH Temmeparypbl OeToHa i-ii
YacTH CEUCHHUSI.

6.18 s sneMeHTa, ceYeHHe KOTOPOTo IO BBICOTE COCTOUT U3 TPeX BUAOB OETOHA WK
JIBYTaBPOBOT'O CEUEHUsI, BBINOJHEHHOI'O W3 OJHOTO BHAa OeroHa, eciu Temiieparypa OeToHa
HarOoJee Harperoi rpanu npesbiiaet 400 °C, ceyenne pa3oMBAIOT Ha TPH YacTH (PUCYHOK 6.1).

6.19 Bo Bcex cirydasx pacuera apMaTypy pacCMaTpPHBAIOT KaK CaMOCTOSITEIILHYIO YacTh
ceuenus. I[lnomane Harperoil pactsHyroii As U cxkaroil A apMarypbl NpUBOAAT K
HEHarpeToMy, 0osiee MpoYHOMY O€eTOHY 10 (popmytam:

Asyred = As o ; (618)
Agl’red = Agl (X,I, (619)

r7ie Asred , As' red — COOTBETCTBEHHO MTPUBEICHHAS TUIONIAAb PACTAHYTON U CXKATOH apMaTyphl.
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KoadduumenTs! npuBeieHus: apMaTypsl K 60j1ee mpouHoMYy OeTOHY:
PACTSIHYTOH apMaTyphl:

E
a=—=; (6.20)
Eb
CKaTOM apMaTyphl:
E,
o= —-, 6.21
7 (6.21)

riae Eg, Est' — Moayu ynpyrocTu pacTSHYTOH M COKATOM apMaTyphl, KOTOPBIC ONPEACIIAIOTCS
o popmyme (5.23).
6.20 IIpuBeneHHBIN MOMEHT HHEPIIUH I-i YaCTH CCUCHUS
A kP
d,
lrog = —l T (6.22)
12
PaccrosiHre OT IEHTpa TSKECTH I-TOM Y4acTH CEYEHHs 10 HauMEHEE HarpeToi IpaHH
9JIEMEHTA, OTHOCUTEIIHFHO KOTOPOU OMPEICIISIOT IEHTP TSKECTH CCUCHHUSI

Yi= h—2hij+ 0,5 h;. (623)

Paccrosgane ot HCHTPA TAKCCTHU i‘TOﬁ YacTH CCUCHHA OO0 HLCHTpa TAXKCCTH BCCTO
MMPUBCACHHOI'O CCUCHUA

Ybi = Yi—VYt. (6.24)

6.21 TemmeparypHOe YJIMHEHHWE IIEHTPA TKECTH I- 4YacTH OGETOHHOTO CEYEHUs
(pucyHok 6.2)
& = il + Uprisabhisg (6.25)
0,5h,

Y €ro TeMIlepaTypHas KpUBU3HA

(l) _ Olyii toi = Cpgaaboinn , (6.26)
r ti hi
TJE Olpti, Olpti+1 — KOIPPUITUEHTHI, MPUHUMAEMBbIe TI0 Ta0auIe 5.7 B 3aBUCUMOCTH OT
TeMIIepaTypbl 6eToHA 00Jice U MEHEee HArpeTOl rpaHH i-if YacTH CeueHHS.
C yyeroM KaxJ0M 4acTu ceyeHHs OETOHa U apMaTyphl ONpPENESIOT MIomanb Ared,
CTaTHYECKUA MOMEHT Srgg M MOMEHT WuHepuuu lrgg BCEro NPHUBENEHHOTO CEYCHUS
OTHOCHUTEIIBHO €T0 IEHTPa TSHKECTH !

Ared = 2 Aredj + A'sa + A'sa’; (6.27)
Sred = 2 Ared,i'vi + Asa + Alsa’ (h-a"); (6.28)
lred = 2 Iredi + 2 Ared,i )’bi2 + s+ 1s'; (6.29)
Trae
ls = (Ve — )*Ast; (6.30)
ls' = (h -y —a')?As'a. (6.31)

Paccrostane ot OCHTpa TAXKECTU MPUBCACHHOTO JKEIEe300€TOHHOTO  CEYEHUS a0
HAaMMCHEC HArp€TOoro Uiin Hanboiee PaCTAHYTOro BOJIOKHA OIIPEACTIAIOT 1O (1)0pMyJIe
Sred

6.32
Ared ( )

Y=
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a—Ha?24acti, 0—Ha3uvactu; 6—Ha4uact; L[.T.— ueHTp TSHKECTH MPUBEACHHOTO CEUCHMUS;

..., tpj — HaubobIIas Temmepatypa OeroHa 1-i, 2-i, ... i-it yacTeit ceuenus

Pucynox 6.1 — Cxembl pa30MBKH Ha YAaCTH 110 BBICOTE NIPSIMOYT0JILHOT0, TABPOBOI0
H IBYTABPOBOI'0 CeYeHMIl JIeMEHTOB
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i 91 a) 6) B) T) )
" . . . 5 "
: : > tbi\\ Olbtithi S Olcsilbi i
5 e thin | &ii] . o
'gx e Obbti+1 Tbi1 1 A Olcsi+1 Tbii b
b

a — TeMmeparypsl OetoHa; 6 — nehopManuy YUIMHEHHs OT HArpeBa; 6 — HANpPsDKCHHS B OCTOHE OT Harpema; ¢ —
nedopMary yKOpOYECHHs OT OCTHIBAHUS; O — HANPSDKEHUsT B OCTOHE OT OCTHIBaHWS INPU HEIMHEHHOM U3MEHEHHH
TeMIIepaTyp MO BEICOTE OETOHHOTO cedeHus 3neMeHToB; L. T. — meHTp TAKEeCTH NPUBEICHHOTO CCUCHUS

Pucynok 6.2 — Cxembl pacnpeaeieHust

6.22 Jlns ydacTKOB OETOHHOTO M YKENIe300€TOHHOIO AJIEMEHTA, I1¢ B PACTSIHYTOW 30HE
HE O0pa3ylOTCsl TPEIIMHBI, HOPMAJIbHBIE K MPOJOJILHOW OCH 3JIEMEHTa, jJedopMaru OT
HarpeBa pacCYUTHIBAIOT CIETYIOIUM 00pa3oM:

a) CCUCHHME DJICMEHTAa NPUBOAUTCSI K OoJice MPOYHOMY OCTOHY, Y/UIMHEHHE & OCH

1
OJIECMCHTA U €€ KPUBU3HY [— OIIpCACIIALOT 110 (bopMynaM:
r
t

' '
& = Z Ared,i gti + As,red gs + As,red gs
t =

: (6.33)
Ared 7/t
1
1 K+ ZAred,iybigﬁ + Z(I/} Ired,i
(—j = £ Vi (6.34)
r t Ired

rne K=A'sredy's€'s + Asred Vs &s -

B dopmynax 6.16-6.34: Ared, Ared,i, Asreds A'sreds Ybir Ysi Y'sy Ireds lred,is Y& IpMHUMAOT 110
yka3zaHusm 6.16—6.22.
VY anuHeHue € U €'s COOTBETCTBEHHO apMaTypbl S U S' HaxoiT U3 hopMyi:

& = Ot Ls; (6.35)
g's = ag t's, (6.36)
TJIE Ost — KOO (GUITUEHT, MPUHIUMAEMBIH 110 TabmuIe 5.13 B 3aBHCHMOCTH OT TeMITepaTyphbl

apmatypel Su S';
Pt— KO3(PPUIMEHT HAICKHOCTHU 0 TEMIIepaType, IPUHUMAEMBIH MPH pacyeTe Mo
npeenbHBIM COCTOSHUSAM: NepBoi rpynnsl — 1,1; BTopoii rpymmsr — 1.
[Ipu pacuere OeToHHOrO ceueHuss B (opMylax yIJIMHEHHE apMaTypbl & U €'s HE
YUUTBIBAIOT;
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0) mnpu HepaBHOMEPHOM HarpeBe OeTOHa ¢ MNPSAMOJMHEHHBIM pacIpeaeIeHHeM
TEMIIepaTyphl MO0 BBICOTE CEUCHHS IJIeMEeHTa (PUCYHOK 6.3, a) yIIMHEHUE OCH DJIEMEHTA & U

1
€€ KpUBHU3HY (—j JOIyCKAETCs ONPEACISATh 10 popMyiam:
r

cs

t,(h—y)+ t
& = ot );l) Apnly Y ’: (6.37)

t, —a,t
(lj = Zonlp = Eply v, (6.38)
r), h

rae ty, thy — Temneparypa 6eToHa MeHee 1 0oJiee HarpeToil rpaHu CEUCHUS;
Opt U Opry — KOG (DHUIMEHTHI, TPUHUMAEMBbIC B 3aBUCUMOCTH OT TEMIIEPATyphl OETOHA MEHEE U
OoJiee HAarpeTol IpaHu ceueHus 1Mo Tabnuie 5.7;
B) TMpPU OCTHIBAHMH HEPABHOMEPHO HArpeToro OeToHa ¢ MPSIMOJIMHEHHBIM
pacrpeielieHieM TeMIIepaTyphl 10 BHICOTE CEYCHHUS JIEMEHTA OT YCaJKi OETOHA YKOPOUCHHE

&s¢c OCH DJICMCHTA U €€ KPUBU3HY (—j AO0IIYCKACTCA ONPCACIIATH 110 (I)OpMy.]'IaM:
r

cs

t(h—y)ra,t
. &, b( );/l) dalp Y 7. (639)

t, — t
(lj - acsl blh acs b 7/“ (640)

7

TJI€ O¢s U Ocs1 — KOI(D(UIMEHTHI, IPUHUMAaeMble 10 Taliuie 5.8 B 3aBUCUMOCTH OT
TeMIeparypbl OeToHa MeHee U 0oJiee HarpeTol IpaHu CEeUEHUSI.
6.23 bnaromaps cuemjeHuio 0eTOHAa C apMaTypod Ha ydacTKaX MEXAY TpeldHaMu
nedopManuu apMatypbl yMeHblnatoTcs. TemnepaTypHble qedopMaliy apMaTypbl MO JJIUHE
MEXy TpellMHaMU HEeMoCTOsIHHBL. CpejHee TeMnepaTypHOe y/UIMHEHHE apMaTyphbl B OeTOHE

COCTaBUT
Esm = Ostm L . (6.41)

[TpuHsIB M3MEHEHUST TeMIIepaTypHBIX aedopManuil apMaTypsl B O€TOHE OT Harpema 1o
TOMY JK€ 3aKOHY, YTO WM TPH PACTATHBAIONIEM YCHJIWH, HAXOJWM 3HAUCHUE CPEIHErO
Kod(dUIMeHTa TEMIIEPATYPHOTO PACIIMPEHUs apMaTyphl B O€TOHE Ui MEPBOTO HarpeBa Mo
dbopmyie

Ostm = 0pt + (Olst — Olpt) Ws - (6.42)

Koaddurment, yuauteBaronmii paboTy pacTSHYTOro OeTOHA MEXKAY TpPEIUHAMU W, JUIS
NPAKTHYECKHX PAacyeToB JIOMYCKAIOT MPUHMMATh B 3aBUCUMOCTH OT NPOLIEHTAa apMHUPOBAHUS
MPOJIOJILHOM PacTSHYTOM apMaTypbl AJIeMEHTa WK ONpeessTh o ¢popmyse (8.22):

mpuu=03% ws=0,7;
mpuu=05% ws=0,8;
mpuu=08% ws=0,9;
mpuu=10% ws=1,0.
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a — OETOHHOTO W JKele300eTOHHOro 6e3 TpemuH; 6 — XKejae300eTOHHOTO C TPEUIMHAMH B PACTSIHYTOH 30HE,
PAacIoIOKEHHOH Y MEeHee HarpeToi TpaHu; 6 — TO e, y 0oJiee HarpeToil rpaHu; ¢ — Keae300eTOHHOTO ¢ TPeIMHAMI
no Bcelt BoicoTe ceueHust; L. T. — meHTp TsxecTH NpUBEIEHHOTO CeUeHUS

Pucynox 6.3 — Cxemsl pacnpenesnenns Temmneparyp (1), rehpopmanmii oT HepaBHOMepPHOro Harpesa (2) u
ocThIBaHN4 (3) MpU NPSIMOJHUHEITHOM H3MEHEHHHU TeMIIepaTyp MO0 BbICOTE CeYeHHs 3JICEMEHTOB
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6.24 Jlna y4acTKOB JKeJIe300€TOHHOTO AJIEMEHTa, TJIe B PACTSIHYTOH 30HE 00pa3yroTcs
TPEIIMHBI, HOPMaJbHBIE K MPOJOJIBHOM OCH 3JeMeHTa, JedopMaluu OT Harpesa
PaCCUYHTHIBAIOT CIICTYIOIUM 00pa3oM:

a) JUIs YKeJIe300€TOHHOTO AJIEMEHTA C TPEIIMHAMU B PACTSHYTOW 30HE, PAaCHOIOKEHHOM
y MEHee HarpeTod TI'paHW cedeHusl (pUCYHOK 6.3, 0), YUIMHCHHE & OCH dJEMEHTa U ee

KpPpUBU3HY (;j OHpeI[eJI}IIOT 10 (bopMyJIaM:
t
a,ty +a,t (h, —
& = bt bys shtms( 0 ys)yt, (643)
0

t, — t
Gj = S ety (6.44)
rJ h,

0) [JIs1 y4aCcTKOB )KeJIe300€TOHHOTO DJIEMEHTA C TPEIIUHAMHU B PACTSIHYTOW 30HE OETOHA,
pacToNio)KEHHOW y OoJiee HArpeTod rpaHu cedeHus (PUCYHOK 6.3, B), YUIMHCHHE & OCH

1
ayleMeHTa  ompeaensor 1o dopmyne (6.43) W ee KPUBU3HY (—) OTIPENIEISAIOT 10
rt

dbopmyre
(lj - astmts _abttb 7/ . (645)
t

t )
r h,
B) IUI y9aCTKOB )KEIe300€TOHHOTO JIEMEHTA C TPEIIMHAMH I10 BCEil BHICOTE CEUCHHS

(pucyHoK 6.3, T) yIUIMHEHHE & OCH 3JIEMEHTA U €€ KPUBU3HY (—j OTpeNeNsoT 1o (hopMysIam:
r
t

a t'+a._t
8t - stm”s stm”s j/t; (6_46)
2
1 t — rtr
(_) - astm N CX’SI N 7;1 (647)
r), hy, —a

rrae ts u ts' — remnepaTypbl apMaTypbl COOTBETCTBEHHO S U S'
tp, — TeMneparypa 6eToHa CKaToM rpaHU CEUEHHUS;
Ostm, O'stm — KOO PUIIUEHTHI, onpenessiemMbie o Gopmyse (6.42) ans apmatypel Su  S';
Opt — KO PUIMEHT, MPUHUMAEMBbIi 110 Tabuile 5.7 B 3aBUCUMOCTH OT TEMIIEPATYPHI
6eroHa OoJiee MM MEHee HarpeTol TpaHy CeueHMUs;
Yt — IPUHUMAETCS N0 YKa3aHusAM 6.22;
o' — TOJIIMHA 3alIUTHOTO cJI0s 6oJiee HarpeTol rpaHH;

1
1") pnu pPaBHOMCPHOM HarpeBe JKeIIe300€TOHHOTO  3JIEMEHTa KpUBU3HY (— ocHn
r
t

JIIEMEHTAa JIOMYyCKAaeTCsd MNPUHMMATh pPaBHOW Hy0. B ikene300eTOHHBIX 3JIEMEHTax U3
oOpryHOTO OeToHa mpu Temnepatrype apmarypsl 10 100 °C u u3 xapocToiikoro 6eToHa mpu
temneparype apmatypsl 10 70 °C, s y4acTKOB € TpelIMHAaMHU B PacTAHYTOM 30He OeTOHa

1
YIUIMHEHUE OCH 3JIEMEHTA & U €€ KPUBU3HY (— JIOITyCKAETCsl ONpeAesaTh 0 (hopMyIam
r
t

(6.37) u (6.38), xak 11 OETOHHBIX 3JIEMEHTOB 0€3 TPEIIKH.
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6.25 ]l ydacTKOB JKEIe300€TOHHBIX JJIEMEHTOB, TJIE B PACTSHYTOW 30HE OOpa3yroTCs
TPEILMHBL, HOPMATIBHBIC K MPOJIOILHOM OCH 3JIEMEHTA OT YCAJIKH OCTOHA, IPX OCTHIBAHKHI YKOPOUCHHE

£cs OCH DJIEMEHTA 1 €€ KPUBU3HY 1 JIOITYCKAeTCsT HaXOIUTh 110 (hopmyaam (6.39) u (6.40).
r cs

6.26 [IpenenpHO HomycTHMBIE AeopMamiu OT BO3ACUCTBUS TEMIIEPATYPHI B JIEMEHTaX
KOHCTPYKIIMH, B KOTOPBIX TpeOYyeTCs MX OrpaHUYCHUE ITPU HArpeBaHUU M OXJIAKICHHH,
JMOJKHBl ~ yCTAHABIMBATHCS ~ HOPMATHBHBIMH  JIOKYMEHTaMH 1O  MPOCKTHPOBAHHIO
COOTBETCTBYIOIIMX KOHCTPYKIIH, a IPU MX OTCYTCTBUH JIOJKHBI YKA3bIBAThCS B 33JJaHUU HA
POCKTHPOBAHUE.

6.27 PaccrosHHe MeEXIy TEMIIEpaTypHO-YCAJOYHBIMH IIBAaMH B OCTOHHBIX |
JKEJIE300€TOHHBIX KOHCTPYKIHSX W3 OOBIYHOTO U KAPOCTOWKOTO OETOHOB JIOJDKHBI
yCTaHABJIMBATh pacyeToM. Pacuer nomyckaeTrcs HE BBIOJIHSATH, €CIM MPUHATOE PACCTOSHUE
MEXJIy TEMIIEPaTypHO-YCaI0YHBIMU IIIBAMU HE TIPEBHINIACT 3HAYCHUHN, YKa3aHHBIX B TA0JIHIIS
6.3, B KOTOpOiIl HaWOOJBIINE PACCTOSHUS MEKIAY TEMIIEPATYPHO-YCAIOUYHBIMU IIIBAMH JIaHBI
Ui OGTOHHBIX W KeNe300€TOHHBIX KOHCTPYKLMH C HEHANpSAraeMol M C IpeABapUTEIHHO
HAIPSHKCHHOW apMaTypoil, IIPU PacyeTHOM 3UMHEH TeMIlepaType HapyKHOTO BO3JlyXa MUHYC
40 °C, OTHOCUTEIILHOU BIAXXHOCTH BO3yXxa 60 % ¥ BBIIIE M BHICOTE KOJIOHH 3 M.

Tadbnauma 6.3

HaubGoinbmue pacCTosAHUA MEXKAY TEMIIEPATYPHO-YCAAOYHBIMU IBaMU, M,
Tun KoHeTpyKIMit JIOITyCKaeMble 0e3 pacyera JUisl KOHCTPYKIIUH, HAXOSIIIIXCSI
BHYTPHU OTAIUINBAEMBIX BHYTPU HECOTAIUTUBAEMBIX Ha Hapy>XHOM
3JaHUU WU B TPYHTC 3JaHuN BO3OyX€

beronnsle:
a) cOOpHBIE 40 35 30
0) MOHOJIUTHBIE ITPU KOHCTPYK-

TUBHOM apMHUPOBaHHH 30 25 20
B) MOHOJIMTHBIE 06€3 KOHCTPYK-

TUBHOTO apMHPOBaHHS 20 15 10
XKenezobeToHHbIE:
a) cOOpHBIE U COOPHO-KapKacHBIE

OJTHOATAKHBIE 12 60 48
0) cOopHBIE 1 COOPHO-KapKaCHBIE

MHOTO3Ta)KHBIE 60 50 40
B) cOOpHO-0109HBEIE, COOPHO-

MaHeJbHbIE 55 45 35
r) cOOPHO-MOHOJMTHBIE U

MOHOJIMTHBIE KapKacHbIE 50 40 30
1) cOOPHO-MOHOJIMTHBIE U

MOHOJIMTHBIE CILIOHIHBIE 40 30 25

IIpumeuanus

1 Jlns >kene300€TOHHBIX KOHCTPYKIUH (TT03HuIus 2), pacdeTHast TeMIepaTypa BHYTpH KOTOpBIX He npesbimraet 50 °C,
PaCCTOSIHUSI MEX]Ty TeMIIepaTypHO-yCaJOYHBIMH IIIBAaMH IIPU PacUeTHOH 3UMHEH TeMIlepaType Hapy>KHOTO BO3yXa MHHYC
30, 20, 10 n 1 °C yBemumuuBaioT coorBercTBeHHO Ha 10, 20, 40 11 60 % u npy BIXXHOCTH HAPYKHOTO BO3IyXa B HanOoiee
xapkuit Mecsi roza Hioke 40, 20 1 10 % ymenbmaroT coorBercTBeHHO Ha 20, 40 1 60 %.

2 Jlnst sxene300eTOHHBIX KapKacHBIX 3[aHui (mo3uuus 2, a, 0, T) pacCTOSHUS MEXAY TeMIepaTypHO-YCaaouHBIMU
IIBaMH YBEJIHMUUBAIOT P BBICOTE KOJIOHH 5 M — Ha 20 %, 7 M — Ha 60 % 1 9 M — Ha 100 %. BBICOTY KOJIOHH ONpeesIOT:
JUTSL OZTHOATAXXHBIX 34aHUN — OT BepXa (yHIaMeHTa 10 HH3a MOAKPAHOBBIX 0aJoK, a MpU UX OTCYTCTBHH — 10 HH3a hepM
MITH OAJOK MOKPBITHUS;, JUT MHOTO3TaXKHBIX 37[aHHH — OT BepXa (hyHAaMeHTa JI0 Hr3a OaJoK MepBOTo ITaXa.

3 Jlns jxene300eTOHHBIX KapKacHBIX 3[aHUH (Mo3uIus 2, a, O, T) pacCTOSHUS MEXAy TeMIepaTypHO-YCaTodIHBIMU
IIBaMH OTIPEAENEHbI NPH OTCYTCTBHM CBsI3el TMOO IPH PacHONOXKEHHH CBSI3ed B CepeliHEe TeMIIepaTypHOro OIoxa.
PaccrosiHns MeXIy TeMIepaTypHO-YCa@OYHBIMH INBAaMH B COOPY)KEHHSX W TEIUIOBEIX arperarax ¢ pacdeTHO
Temmeparypoit Bayrpu 70, 120, 300, 500 u 1000 °C ymenpiuatot cootBercTBeHHO Ha 20, 40, 60, 70 u 90 %.
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Pacyer ycuiuii oT BO31elCTBHA TeMIIepaTypbl

6.28 Pacyer craTMYecKHM HEOMPEICTUMBIX KEIe300€TOHHBIX KOHCTPYKIMHA Ha
BO3/ICHICTBUE TEMIIEPATypPhl POU3BOAAT OJTHUM U3 METOJOB CTPOUTEIHLHOW MEXaHUKH, ITyTEM
MOCJIEIOBATEIBHBIX MPUOJIMKEHUN, C TPUHATHEM JEHCTBUTEIBLHOM )KECTKOCTH ceueHnid. Eciun
OnpeJieJICHUEe YCHIIUM B IJIOCKON CTaTUYECKH HEOMPEAECTMMON CUCTEME MPOU3BOIST METOIOM
CHJI, TO B OOIIEM cllydae MEPEMEIICHHsI TI0 HAMPABICHUIO JIMIIIHUX HEU3BECTHBIX B CHCTEME
KaHOHUYECKHX ypaBHEHUI BBIYUCIISAIOT 110 GopMyIie

5.k_zjjm7 dx+zj ij QAQk dx, (6.48)

red X red ,x

rie Aredx, Dx — IpUBeieHHBIE IJIOLIA/Ib M )KECTKOCTh 3JIEMEHTA B CEUEHUSX, OIpe/ieiieMble
o gopmynam (6.18) u (8.33).
B Bolpaxkenun (6.48) i1 HEMAacCUBHBIX CTEP)KHEBBIX KOHCTPYKLUHUH TpeThbUM
UHTETpaJIoM, YYHUTHIBAIOIIUM JepopMaluy CJABHUra, MOXHO IpeHeOpeub. llpu pacuere

M
JKeN1e300€ TOHHBIX H3rH6aCMLIX, CXXAaThIX WIH PACTAHYTBIX 2JICMCHTOB, KOraa €g = W > 0,8h0 )

C JOCTaTOYHOHM /Ui pacdyera TOYHOCTHIO MOXXHO HE YYHTHIBATH M BTOPOW HHTETrpal,
BBIpA)KAIOLINH IPOA0JIbHBIE Ae(OopMaIiK 371EMEHTOB.

6.29 Ecnm MCKIIOUUTH BO3MOXKHOCTH XPYIKOTO pa3pylIeHHs, TO, COTJIACHO TEOPHHU
IPOYHOCTH, 3a IMpPEJeIbHOE COCTOSIHUE KOHCTPYKLUM MPUHUMAIOT TaKOE€ COCTOSHHE, KOria
IpU TOCTOSSHHOM YCWJIMH 3HAYUTEIBHO YBETWYMBAIOTCS nedopmanuu. Takoe cOCTOSHHE
KOHCTPYKLIMM XapaKTepH3yeTcs: 00pa3oBaHMEM IUIACTUYECKHX IIAPHUPOB C MPEBPALICHUEM
CTaTUYECKOM CHCTEMBI B MeXaHM3M. [IpM BO3EHCTBUM TOJIBKO TEMIIEPATypPHBIX YCHIHU
IpeJeNbHbIM COCTOSIHUEM KOHCTPYKLIMU SIBJISIETCS 0Opa3oBaHUE IUIACTHUECKUX IIAPHUPOB C
NepexoJoM CHUCTeMBI B cTarhdyecku omnpenenumyro. C  o0pa3oBaHMEM TUIACTHYECKHX
[IAPHUPOB CHWKAIOTCS TEMIIEPATypHBIE YCHJIUS, HO pa3pylIeHHs KOHCTPYKIMH HeE
POUCXOIUT.

6.30 Jlnst KOHCTPYKIIHIA, 32 MPEACITIbHOS COCTOSHUE KOTOPBIX MPUHUMAIOT 00pa30BaHUe
NEPBOT0 WJIM TaKOI'0 KOJMYECTBA IUIACTUUECKUX IIapHUPOB, KOTJa CUCTeMa MpeBpallaeTcs B
CTaTMYECKHU ONpPENEeNMMYyI0 KOHCTPYKIIHMIO, pacdeT IO Hecylled crnocoOHOCTH BeAyT Ha
COBMECTHOE JCWCTBUE YCWJIMH OT TeMIepaTypbl M Harpy3ku. Jlias KOHCTpyKuuH, 3a
IpelleIbHOE COCTOSIHUE KOTOPBIX MPUHUMAIOT OOpa30BaHUE IMOCIEIHEr0 IUIACTUYECKOTO
[IapHHUpa, KOTJa CHCTEeMa MpPEBpallacTcs B MEXaHM3M, pacueT IO Hecylled crnocoOHOCTH
BEJYT METOJIOM IIPENEIIbHOTO PAaBHOBECHS Ha JCWCTBUE YCHIMH OT Harpy3ku Oe3 ydera
TEMIIepaTypHBIX YCHIINH.

6.31 J{st GombIieit 9acTH Kene300€TOHHBIX 3JIEMEHTOB MTPH BO3ACHCTBUH TEMIIEPATyPhI
MOYKHO JOMYCTHTh OINpEAEICHUE >KECTKOCTH sl Hanbojee HamNpsKEHHOTO CEYEHUs OT
COBMECTHOTO BO3JICHCTBHSI TEMIIEpaTypbl M HAarpy3KH, MPUHUMAs €€ IMMOCTOSHHOW 110 JIJIHE
OJTHO3HAYHOM dMIOpel MOMEHTOB. J[ins Oojiee TOYHOro ONpeAeieHUus yCWIMHA B
NpeBapUTENILHO HANPSHKCHHBIX DJIEMEHTaX, a Takke B CXKAThIX WIH W3rHOaeMbIX
c1a00apMUPOBAaHHBIX 3JEMEHTaX C HEHalpsraeMoil apMaTypoil, y KOTOpBIX y4acTKu Oe3
TPEUIMH 3aHUMAIOT 3HAYUTEIBHYIO JIMHY IPOJIETa, KECTKOCTh OMPENENTIOT C YYeTOM
pacripesiesieHus] TPELUH I10 JUIMHE OT COBMECTHOT'O BO3/ICHCTBUS TEMIIEPATyphl U HAPY3KHU.
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6.32 KpuBu3HY kKele300€TOHHBIX JJIEMEHTOB TOCTOSITHHOTO CEYCHHS C TPEIIMHAMU B
PACTSIHYTOM 30HE BBIYHCIISIOT [Tl HanOoJIee HAMPSHKEHHOTO CEYCHHUsI, a I IPYTHX CCUCHUM
NPUHUMAIOT MTPOMOPIIHOHATBHO U3MEHEHUIO N3rHOAKOIIET0 MOMEHTA.

6.33 3HauuTenbHAs YACTh KEIE300€TOHHBIX AJIEMEHTOB B YCIOBHSX BO3ICHCTBUSI
TEeMIIepaTypbl paboTaeT C TpeuMHaMH B pacTsHyTrod 30He. [Ipu pacdere ux cnocoOom
MOCJICIOBATEIbHBIX MPUOMKCHAN BHAYaJle CTATUYECKH HEONPEACTUMYI0 KOHCTPYKIIHIO
pPAaCCUMTHIBAIOT Ha JCHCTBUE HArpy3KH M TEMIIEPATypbl MPU MUHHMAIBHOW IKECTKOCTH
asieMeHTa. s TmpenBapUTEeIbHO HAMPSHKEHHBIX 3JIEMEHTOB, Pa0OTAOUMX 0€3 TpEIuH,
1eJIecCO00pa3Ho sl MEePBOTr0 MPHOIMKEHHUS] MPUHUMATH JKECTKOCTh JJIEMEHTOB, KakK JUIs
YIPYToi CTauu paboThI.

6.34 Ilpu KpaTKOBPEMEHHOM HEPABHOMEPHOM HarpeBe IO BBICOTE CCUCHHUS
KeJIe300€TOHHOTO AJIEMEHTa TEeMITEPATYPHBIA MOMEHT C TIOBBIIIEHUEM TEMIIEPATYPhI CKATON
30HBI HApacTacT, M TEM WHTCHCHBHEE, 4e€M OOJbIIC TNPOLCHT apMHUPOBAHUS M BBIIIC
IpOYHOCTh OeToHa. [Ipy KpaTKOBpEMEHHOM HarpeBe KpaiHEero BOJIOKHA CKATON 30HBI OeTOHA
10 500-600 °C nabmoaroTcss HanOOoJIbIINE TEMIIEPATyPHBIE MOMEHTEI.

MOMEHT OT HepaBHOMEPHOTO HarpeBa OETOHA MO BBICOTE CEYCHHUS MPH PAaBHOMEPHOM
HarpeBe OCTOHA 1O JUIMHE AJIEMEHTA, 33JeJIaHHOIO Ha OMOpax OT MOBOPOTA, a TaKXkKe B
3aMKHYTBIX paMax KOJbIIEBOIO, KBAJAPATHOIO W MPSIMOYTOJbHOTO OYEPTaHHM, MMEIOIINX
OJTMHAKOBBIC CEUCHHS, ONPEICIISIOT 10 POopMyJIe

1
Micsec = —| D, (6.49)
r t
1
rae | — | — KpMBU3HA OCH DJIEMEHTA OT U3MEHEHHS TEMIIEPATYPHI, KOTOPYIO OIPEAENSIOT 110
r
t

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

D — xectkocTh ceuenus, onpezaensemas no gopmyie (8.33).

6.35 MOMEHT mpu OCTBIBAHMM OT YCAaAKU U TOJ3Yy4eCTH OETOHa OIpenessioT o
dbopmyre (6.49), cuntas KpUBU3HY PaBHOW CyMM€ KPUBU3H OCH DJIEMEHTA MPU OCTHIBAHUU OT
yCaJKH U OT moj3yuecTu 6eroHa. KpuBHu3HY ocH 31€eMeHTa P OCTBIBAHUU OT YCaJKH OeTOHa
BBIYHCIISIOT 110 popmyiie (6.40) u oT mos3ydecTu 6eToHa 1o Gpopmye
1] - 080, M) (6.50)
r), D

Trac M n Mt' — MOMCHTBI, BO3HUKAOIHE COOTBCTCTBCHHO IIPHU KPATKOBPEMCHHOM U

JUINTEIIBHOM BO3JIEHICTBUM TEMIIEPATYPBHI.

Haubosnpmme temnepaTypHble MOMEHTHI BO3HHKAIOT MPU MEPBOM KPAaTKOBPEMEHHOM
Harpese. HpI/I IOBTOPHBIX KPATKOBPECMCHHBIX Harp€Bax W JJIUTCIBHOM  HArpeBe
TEMIIEpaTypHbIE MOMEHTBI MEHBIIIE, YEM IIPU IIEPBOM Harpese.

6.36 TemmepaTypHbIe MOMEHTHI B COOpPHBIX KEJIE300€TOHHBIX 3JIEMEHTAX TEIUIOBBIX
arperaToB 3aBUCAT OT BUJA CTbIKA apMaTyphl U IPOYHOCTU pacTBOpa B LIBE. TemmeparypHsle
MOMCHTEI B 3JICMCHTAX CO CTBIKOBBIMU HAKJIaAKaMU U3 apMaTypEl 1 B 1IBE:

C JKECTKUM pPacTBOPOM MPOYHOCTBIO, PABHOIM NMPOYHOCTH O€TOHA, Takue Ke, Kak U B
MOHOJIMTHOM JJIEMEHTE;

C pacTBOpPOM IUIACTUYHON KOHCHUCTEHLMH, MPOYHOCTh KOTOPOro B 3 pa3a MEHbIIE
MpPOYHOCTH O€TOoHa, cieAayeT yMeHbIUTh Ha 15 % ;

C TETUIOU30JIAIMOHHBIM PaCTBOPOM — yMEHbIINTE Ha 30 %.
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TemmnepaTypHble MOMEHTBI B 3JEMEHTaX CO CThIKAMU apMaTypbl M3 KOCBIHOK U
HAKJIaJ0K U3 JMCTOBOM cTanu M u3 yroiakoB Ha 50 % MeHbIle MOMEHTOB B 3JIeMEHTE 0e3
CTBIKA.

6.37 Ilpm coBMecTHOM BO3ACHCTBHHM YCHJIMKA OT TEMIIEpaTypbl W HArpy3kd C
YBEJIMYEHUEM HArpy3KH IPOUCXOJUT CHHXKCHHE TEMIIEpaTypHbIX YCWIIMKA BCJIEICTBUE
pa3BUTHS IJIACTUYECKUX JleopMalnii OeToHa U apMaTyphl. B aemenTe, ®ecTKO 3aeTaHHOM
Ha OIIOpax, KOrJa MOMEHTBl OT HAarpy3ku M TEeMIIepaTypbl CYMMHUPYIOTCS B OIOPHBIX
CCUCHMSX, TEMIIEpaTypHbIE YCHUJIMS BIMSAIOT Ha OOpa30BaHHE TMEPBBIX IUIACTUYECKHX
HIAPHUPOB, HO 3HaYeHHE UX CHIKaeTcs Ha 50 % u3-3a pa3BUTHA IUTACTHYECKUX JaedopManuit
CKaTusl OETOHA M apMaTyphl, HArPETHIX 70 BBICOKHX TeMIepaTyp. Y CHiHs Ipu 00pa3oBaHUU
MEPBBIX MIACTUYECKUX I[IAPHUPOB OYIYT PaBHBI

Mow = M, + 0,5M; , (6.51)

rne Moy, M, 1 My — MOMEHTBI COOTBETCTBEHHO IPH 00pa30BAHUU MEPBBIX MIACTUYECKUX
LIAPHUPOB Ha ONOpax, OT HArPy3KU U TEMIIEPATYPHOIO BO3AECHCTBHUS.

Jlo o0Opa3oBaHus MEPBBIX IUIACTUYECKUX IIAPHUPOB Ha OMOpaxX MECTKO 3a/eJIaHHOr0
3JIEMEHTA B IPOJIETE MOMEHT OT HAarpy3Kd CHMKAeTCsl M3-3a 00pa3oBaHMs TEMIIEPAaTypHOTO
MOMeHTa Jpyroro 3Haka. Ilocme o0Opa3oBaHUS ONOpPHBIX IUIACTUYECKUX IIAPHUPOB
XKeNne300€TOHHBIA AJIEMEHT MPEBPAINACTCs B CTATHYECKH ONPEIACTUMYI0 KOHCTPYKIIHIO.
TemnepaTypHblii MOMEHT B IIPOJIETE IPONAAAET, U OCTAETCA TOJBKO MOMEHT OT Harpy3KHu.
[TonHOE pa3pylieHue FIeMeHTa MPOUCXOTUT NPU OO0pPA30BaHMU IUIACTHYECKOTO IIApHUpPA B
cepeluHe TIpoJieTa, KOrJa B HArpeTod JO0 BBICOKMX TEMIIEpaTyp apMarype pe3Ko
YBEJIMYUBAIOTCS IUIaCTUYECKUE 1ehopMalinu.

6.38 Pacuer 3maHuil U3 MOHOJMTHOTO Xene300€TOHa, MOJABEPraeMbIX BO3JCHCTBUIO
MOBBIIICHHBIX TEXHOJOTUYECKHX TEMIIepaTyp, CIeAyeT IHMPOU3BOJUTH C HCIOJIb30BAHHEM
cepTUPHUIMPOBAHHBIX B Poccun KOMMBIOTEPHBIX INporpamm, corjacoBaHHbix ¢ HUMXKB.
Cormacuo CIT 52-103 [7] mpocTtpaHCTBeHHass  KOHCTPYKTHBHas ~ CHCTeMa  3JaHHS
paccMaTpuBaeTCs KakK CTaTHUYECKU HEOIpENeluMas, COCTOAlas M3 B3aUMOCBA3AHHBIX
HECYUIMX KOHCTPYKTHUBHBIX 3JEMEHTOB, 00€CHeuMBaIOIIUX IPOYHOCTh M YCTOMYMBOCTD
31aHUA IPU DKCIUTyaTaluy B YCIIOBUAX TEXHOJOTMYECKOI0 HArpeBa.

7 Pacuer 3jieMeHTOB 0€TOHHBIX U KeJ1e300€TOHHBIX KOHCTPYKIM
10 NMpeAeJbHBIM COCTOSTHUSIM MEPBOil TPYIIbI

PacuyeT 6€TOHHBIX 3J1€eMEHTOB IO NMPOYHOCTH

7.1 BeToHHbIE 3JE€MEHTHl PACCUUTHIBAIOT MO MPOYHOCTU Ha ACHCTBHE IMPOJOJIbHBIX
C)KMMAIOIIMX CHUJI U HAa MECTHOE C)KaThe INPHU MOCTOSHHOM HArpeBe M TEMIIEpaTypax BbIIIE
TpeIebHO JOMYCTUMBIX JJIsl IPUMEHEHUs apMaTypsbl (Tabnuia 5.10).

7.2 Pacyer 1Mo NPOYHOCTH 3JIEMEHTOB OETOHHBIX KOHCTPYKIHH, MOJBEpraromuxcs
BO3JECHCTBUIO MPOJOJBHON CKHMAIOIMIEW CUJIbI W BBICOKMX TEMIEpATyp, HTOJLKEH
POM3BOIUTHCS JUIsl CEUSHHM, HOPMAJIBHBIX K UX MPOJIOJIBHOM OcH 6€3 ydeTa COnpOTUBICHUS
OeToHa pacTAHYTOM 30HBI.

Pacuer BHELEHTPEHHO CXKaTBIX OJJIEMEHTOB 0€3 yuyeTa CONpOTHBIECHUS OeToHa
pacTSIHYTOM 30HBI MPOU3BOJUTCS, NMPUHUMAS, YTO JOCTHIKEHHE MPENEIbHOI0 COCTOSHHS
XapakTepu3yeTcs pazpylieHueM cxatoro 6erona. ConpoTHBIEHHE OE€TOHA CKATUIO YCIOBHO
MpeJICTaBIsIeTCs HAPSDKEHUSMU, PABHBIMU Rp tem, PABHOMEPHO pacHpeIeIeHHBIMH 110 CKAaTOM
30HE ceueHus (PUCYHOK 7.1).
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Pucynox 7.1 — CxemMa yCHJIMIi ¥ 31I0Pa HANIPSIZKEHUH B CeYeHNH, HOPMAJbLHOM K IIPOJ0JILHOM ocH
BHELEHTPEHHO CKAaTOro 0€TOHHOIO0 3JIEMEHTa, PAacCYUTHLIBAEMOro 6e3 yueTa conpoTHBJICHUS
0eToHA PacTSAHYTOIi 30HBI

7.3 Ilpu pacyere BHEIIEHTPEHHO C)KAThIX OCTOHHBIX SJIEMEHTOB JOJIKEH YUUTHIBATHCS
CITy4alHBIN KCIEHTPUCUTET MPOJOJILHON CUIIBI €,, OTIPEICIISIEMBIN COTJIACHO yKazaHusim 4.1.

DKCIEHTPUCUTET MPOJIOJILHON CHIIBI €y OTHOCUTEIBHO LIEHTPA TSHKECTU MPUBEICHHOTO
CeUCHMs] pPaBEH CyMME€ OKCUEHTPHUCHTETOB TMPOJOJIBHONH CHIIBI — ONPEACIsIeMOro U3
CTaTMUYECKOTO pacyeTa KOHCTPYKIMH U ciaydaitHoro. CieayeT yuYuThIBaTh Takxke Aeopmaruu
OT HEPaBHOMEPHOTO HarpeBa OETOHA 1O BBICOTE CEUCHHs, ONpeaenseMbie coriacHo 7.15,
CyMMHPYSI UX C JKCIEHTPUCUTETOM MpPOAOJbHON cuibl. Ecom nedopmanuu oT HarpeBa
YMEHBIIAIOT YKCIEHTPUCUTET MPOOIBHOMN CHIIBI, TO YUET UX HE TPOU3BOIUTCH.

7.4 Jlns OCTOHHBIX BHELEHTPEHHO CHKATBIX 3JEMEHTOB mpH rudkoctu lo/i > 14, mis
HpSMOYTOJBbHBIX cedeHuid npH lo/h > 4 1 pacnonoxeHnn mpooNBEHON CKUMAIOIICH CHITBI B
npelenax TIOMepPeyHOro CEeYeHHUs HEOOXOIMMO YYHMTHIBATH BIHSHHE HAa HUX HECYIIYIO
CIIOCOOHOCTH MPOTUOO0B IMMYTEM YMHOKEHUS 3HAYEHUS ep Ha KOA(PDUIIUEHT 1.

Pacyer  BHEIEHTpPEHHO  CXaTbIX  OCTOHHBIX  DJIEMEHTOB,  IOJBEPTaIOIINXCS
pPaBHOMEPHOMY M HEPaBHOMEPHOMY HarpeBy IO BBICOTE CEUEHHUS, IPOU3BONUTCS U3 YCIOBHS

N < Rb,tem Ab ) (7-1)

rae Rpem — ompenenstor mo ¢popmyne (5.5);
Ap — momniae ceYeHMs CKaToi 30HbI OETOHA, onpeensemMas U3 yCJIoBHs, UTO e
LIEHTP TSKECTH COBMAAAET C TOUYKOM MPUIIOKEHHS PAaBHOICHCTBYIOIIEH BHEITHUX
cuil. [{ns a1eMeHToB NpsAIMOYTOJILHOTO ceueHus Ap oripeiensercs no Gpopmyie

2
A, = bh 1—67077 . (7.2)

7.5 BHeIeHTpeHHO cXKaTble OETOHHBIE AJIEMEHTHI, B KOTOPhIX 00pa3oBaHHUE TPEIIMH HE
JIOITYCKAIOT 10 YCIOBUSM JKCIUTyaTallid, HE3aBUCUMO OT pacdera 1o ycioBHio (7.1) A0IKHBI
OBITH TPOBEPEHBI C YUETOM CONMPOTUBIICHUS OETOHA PACTSHYTOM 30HBL. {151 MPSAMOYTOIBHBIX
CEUeHHUH Takas MpOBEpKa BEAETCS U3 YCIOBUS

N < R, bh
~ 6eyny
h
rae Ry onmpenensitot mo dhopmyse (5.7);
n — ko3 duIreHT onpeaenstot no ¢opmyne (7.17), B kotopoii 3HaueHust Ny 1 D Bbraucasior
o ¢popmynam (7.18 u 7.19) 6e3 yueta apMaryphl.

, (7.3)
1
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Pacuer :kes1e300€TOHHBIX 3JIEMEHTOB 110 MPOYHOCTH
OcHosHble nonodiceHus

7.6 Pacyer 1Mo IpPOYHOCTH >KEJIE300CTOHHBIX 3JIEMEHTOB B YCIOBUSX BO3JICHCTBUS
TEMIEPAaTypbl HAa JCHCTBHE M3THOAIONIMX MOMEHTOB, MPOJOJBHBIX CHJI (BHELEHTPEHHOE
CXKaTUE MWW PACTSHKCHHE) IPOU3BOAAT JUIsl CEUEHUM, HOPMATIBHBIX K UX MPOJIOJIBHOM OCH, Ha
OCHOBE TpeNebHbIX ycunuil. [Ipenenbupie ycuinus B CEYCHUH, HOPMAIBHOM K MPOJIOJIBHON
OCH 3JIEMEHTA, OTPEIICIISIOT HCXOAS U3 CICAYIOMNX TPEANOChUIOK:

COIMPOTHBIICHUE OETOHA PACTSKEHUIO MPUHUMAIOT PABHBIM HYIIIO;

COTNPOTHBIICHHE OETOHA CXKATHIO MPEACTABISAIOT HAMPSOKCHHUSIMHU, PABHBIMH Rpiem H
PaBHOMEPHO pacmpeeIeHHBIMHU 10 CKaTOU 30HE OETOHA;

nedopMaluu M HANpPSDKEHUST B apMaType OMNPENeNSiOT B 3aBHCUMOCTH OT BBICOTHI
C’KaTOM 30HEI OETOHA;

pacTSIruBaiollMe HaNpsHDKEHUS B apMaType MPUHUMAIOT HE OoJjiee pacueTHOro
COTPOTHUBIICHUS PACTSKEHUIO Rt ;

CKHUMAaWIIUe HaNpsHKEHUsT B apMaType MNPUHUMAIOT He 0ojee  pacueTHOro
COTIPOTHUBIICHUS CKATUIO Ryt .

7.7 PacyeT Mo MPOYHOCTH HOPMAJIBHBIX CEUYCHHH IPOU3BOIAT B 3aBUCHUMOCTH OT

COOTHOIIECHUSI MEXIY 3HaYCHUSMHU BBICOTHI C)KAaTOW 30HBI OeToHa & = i, oTpeiesIeMbIMU
0
U3 COOTBETCTBYIOUIMX YCIOBHH DaBHOBECHS, W TPAHUYHBIM 3HAUYCHHEM OTHOCHTEIHLHON
BBICOTBI C)KaTOW 30HBI (R, NPU KOTOPOM IMIPENEIHHOE COCTOSHHE ODJIEMEHTa HACTyMaeT
OJTHOBPEMEHHO C JOCTIKCHHUEM B PACTSHYTOH apMaType HalpspKeHHs, PABHOTO PACUCTHOMY
COTNPOTHUBIICHUIO Ry.
3HaveHue {r ONPENEISIoT Mo popmyIie

X 0,8
G=L=r—"2. (7.4)
ho 1+ gs,el
gb,ult
OTHOCHTeHBHaﬂ I[C(bOpMaHI/Iﬂ paCTfIHyTOI;'I apMaTypsl IpU HAIPSAIKCHUAX, paBHBIX RSt
R
€S’e| = E_St . (75)

st
OTtHocutenbHyI0 JedopMaIUIo CKATOrO OETOHA MPU KPATKOBPEMEHHOM HArpYKEHHH
Ep,ult VI HATIPSHKCHUSIX, PABHBIX Rp tem, IPUHUMAIOT PABHOU &y 1O TabmuIe 5.6.
3naueHue ¢ ONMpPeNeNaoT B 3aBUCUMOCTH OT KJIacca apMaTypsl 1o tadmuie 7.1.
Tad6anumnpa 7.1

Kiace Bp1200 IK1400

apwiarypst 2240 | A300 | A400 | AS00 | BSO00 | AS40 | AG0O | AS00 | A1000 | pfy B»1400 | Bp1500( <00

3“3‘;“”" 061 058 | 053 | 049 | 050 | 0,62 | 0,43 | 0,41 | 0,39 0,37 | 0,36 | 030 | 0,33
R

HpO’JHOCWlb ceyenull uzeubaemvix 2J1eMeHmos

[TpoBepKy MPOYHOCTH MPSIMOYTOJILHOTO CEYCHHUSI U3THOAEMBIX JIEMEHTOB (PUCYHOK 7.2)

. X
IIPU BO3JIEHCTBUU TeMIIEpaTypbl IPOU3BOJAT U3 YCIOBHS MU ¢ < N <{¢r 1o (opmyie
0

M< Rb,tem b x (hO - 0,5X) + Rsct A's (hO 'a')- (7-6)
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Pucynox 7.2 — Cxema ycHJIMii M 31I0Pa HANPSI’KEHUI B ce4eHUH, HOPMAJIbHOM K NPOI0JbHOMN 0CH
u3rudaemoro xeJjie300eTOHHOTO0 3JIeMEHTa, IPU pacyeTe ero Mo NPOYHOCTH

BricoTy cxxatoit 30HBI X ONPEACIIOT 0 popMyIie

_RstAs_RsctAs'
© Ryb (7.

b,tem

rae M —MOMEHT OT BHEIIHEW HArpy3KHU U TEMIIEPATyPHBIX YCUIIUN.
7.9 Jlns m3rubaemMbIX SIIEMEHTOB, MMEIOIIMX TMOJKY B CXKAaTOM 30HE (TaBpOBHIE W

X
JByTaBpoBble cedeHus) npu ¢ < — < g , NPOBEPKY NPOYHOCTH CEUEHUS OMNPEIEISAIOT B
0

3aBUCHMOCTH OT MOJIOXKEHHSI TPAHHUIIBI CIKATOM 30HBI (PUCYHOK 7.3).
Ecnu rpanuna cxatoil 30HbI IPOXOAUT B MOJIKE, TO COOIIOJAETCs YCIOBUE

Rst As < Rb,tem b'f' h,f + Rsct A|s . (7-8)

Pacuer npousBoaaT mo Gpopmyiie (7.6), Kak JUIst IPSIMOYTOIBHOTO CEUSHHSI ITUPUHOM D's.
Ecnu rpanuiia cxxatoii 30HBI TIPOXOIUT B pedpe, To ycioBue (7.8) He cobmoaaeTcs, U pacueT

HPOU3BOJIAT 110 (hopMyJIe
M < Rb,tem b x (ho — 0,5X) + Rb’tem(blf — b) hlf (ho — 0,5h'f) + Rget A's (ho - a'). (79)

BricoTy cxxaroii 30HBI 6€TOHA X OTPEACIISIOT MO PopMyTe

x= RstAS - RsctAIi_ th;,tem(b; _b)h’f . (710)

b,tem
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Pucynox 7.3 — IloJjioxeHue rpaHULbI C:KATOH 30HbI B C€YeHUU U3rudaemMoro
7KeJ1e300€TOHHOI 0 JJ1eMeHTAa

7.10 3nauenue b';, BBomuMoOe B pacuer, MPUHUMAIOT M3 YCIOBHS, YTO INHPHHA CBEca
MOJIKK B KaXXAYI0 CTOPOHY OT pebpa noinkHa ObITh He Oonee 1/6 mposera siaemMeHTa MpU
HAJIMYUM MOTepeyHbIX pedep wiu npu h's > 0,1 h — He Oosiee MOIOBUHBI PACCTOSHHS B CBETY
MEX1y MPOIOJIbHBIMU peOpaMHu.

[Tpr OTCYTCTBMHM TOMEPEYHBIX pedep WM MPH PACCTOSHUSAX MEKIYy HUMH OOJBINNX,
4eM PacCTOSHUS MEXKIY MPOJA0IbHBIMEU pebpamu, U ipu 's < 0,1 h mpunumaercs b's =6 h'.

[Tpr KOHCOJIBHBIX CBECaX IMOJIKH:

npu h't >0,1 h  npunumaercss b's=6 h';

npu 0,05h <h%¥<0,1h npunumaercs b't=3h;

npu h't > 0,05 h cBeckl MOJKK HE YYUTHIBAIOT.

7.11 Ilpu pacyere Mo MPOYHOCTU HM3rHMOAEMBIX 3JIEMEHTOB HEO0OXOIUMO COOIOAaTh
ycioBue X < &rho. B cityuae korja mo KOHCTPYKTHBHBIM COOOPaXEHHUSIM MM TI0 pacueTaM 10
MPEETbHBIM COCTOSIHMSIM BTOPOW TPYIIIBI IUIOMAAh PACTIHYTOW apMarypbl TPUHATA
OoutbIIel, yeM 31O TpedyeTcs s cobmroaeHus yemoBus X < ¢rhg , omyckaeTcst mpeaebHbINR
n3rubarmui MoMeHT M onpenensats no Gopmynam (7.6 u 7.8), moAcTaBisds B HUX 3HaAUEHUS
X <&ho.

3nauenue &g onpenenstot no popmye (7.4) u no tabnuue 7.1.

7.12 Tlpu cUMMETPUYHOM apMHUPOBAHUU HM3THOAeMOro 3neMeHTa, Korma Rg As = R's
A's, MPOYHOCTH CEYCHUS OMPELISIIOT 10 GopMyIie

M <Ry As(ho-a’). (7.11)

Ecnu BoluncnenHas 6e3 yuyera ckaroil apmartypbl (A's = 0) BbICOTa CKaTOW 30HBI
x < 2a’, 10 B popmyny (7.11.) moacraBusioT BMecTo a'’ 3HaueHue 0, x.

Hpoqyocmb 6HEYEHMPEHHO CIHCAMDbBIX I1EMEHMOE

7.13 TIpoBepKky MPOYHOCTH TMPSMOYTOJNBHBIX CEUCHHH BHEIICHTPEHHO CHKAThIX
AIIEMEHTOB ClieAyeT MPOU3BOIUTH U3 YCIOBUS
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Ne<Roem b X (N — 0,5%) + Ry A's (o - &), (7.12)

rae N — npojonbHast cujia OT BHEIIHEH HArpy3KU U TeMIIepaTypPHBIX YCUIIHA.
BricoTy ckaroii 30HbI (PUCYHOK 7.4) ompenensoT

mpHé= <€,
hO
N+R -R_ A
X = + SIAS SCIAS , (713)
Rb,tem
X
npu¢= — >
pu¢ e ¢R
1+¢ ,
N + RstAs 1_§R - RsctAs
— R
x= 2R A (7.14)

Ry em +
o hO(l_gR)

PaccrosiHue oT TOYKU NMPHUIIOKEHUS TPOAOIBbHOM criibl N 10 LIEHTpa TSKECTU CEYEHUs
PacTSHYTOM WJIM MEHEE CKAaTOU apMaTypsl PaBHO
hy —a’
> +e,,
M
ep———. (7.16)
N
3HaueHue KodpUIMEHTa, YIUTHIBAIOLIETO BIUSHUE TPOJOJIBHOIO U3rubda 3j1eMeHTa Ha

€ro HeCyIIylo COCOOHOCTh, OMPEEISIOT 10 popMyIie

e=e¢ n+ (7.15)

1
n= j : (7.17)
Nc’r
VY CIOBHYIO KPUTHYECKYIO CHITY ONPEACISIOT IO opMyIie
7°D
o= T (7.18)
IO
N
) ‘CU Rb tem /fé;
v I FAP RsctAs
e

—-Rb.temAb Ab

RoAx

— == e
: Va

5

Pucynox 7.4 — CxemMa ycHJIMii ¥ 31I0pa HANIPSI’KEeHUH B CeYeHHH, HOPMAJILHOM K IIPOJ0JILHOM OCH
BHELHEHTPEHHO CKATOr0 7Ke1e300eTOHHOI0 3JIeMeHTa, IPH pacyeTe ero 1o NpoYHoCTH
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7.14 YKecTKOCTB KeN1e300€TOHHOTO 3JIEMEHTA JIOMYCKACTCs ONPEALsTh o popmyiie

0,15E, J

= ———+0,7E_J_, (7.19)
9,(03+5,)

rae J, Js— MOMEHTBI MHEPIIUUA COOTBETCTBEHHO OSTOHHOTO CEUCHUS M CEUCHHUS BCEH
IIPOJIOJIEHOM apMaTypbl OTHOCUTENBLHO IIEHTPA TSHKECTH IMONEPEIHOTO CEUCHUS
HIIEMEHTA;

Ept, Est—Momynm ynpyroctu 6€TOHA U apMaTyphl, ONpeaessitoT o ¢popmyiiam (5.9 u 5.18);
@) — KO3 PUIUECHT, yYUTHIBAIOIINN BIUSHUE [UTHTEILHOTO ISHCTBUS HATPY3KU HA

porud 3JIEMEHTa B MPEEIIbHOM COCTOSIHUH, OIpeelisieTcs mo Gpopmyie

o=1+Mn (7.20)
Ml
rae M, Mj; — n3rubaroiime MOMEHThI BHEITHUX CHJI OTHOCUTENBHO IIEHTPA TSHKECTH CeUeHUs
pacTsHYTOM (MM MEHEee CKATOW) apMaTypbl COOTBETCTBEHHO OT JICUCTBUS
MIOJIHOM HArpy3KH U OT JIEHCTBUS MOCTOSIHHBIX U JUTUTEIbHBIX HAIPY30K.
OTHOCHUTENBHOE 3HAYEHHE IKCLIEHTPUCUTETA MPOI0JIBHON CUJIIBI

O0p = %0, HO He MeHee 0,3. (7.21)

7.15 TIlpononbHbli u3rud (mporu®) »sJaeMEHTa OT HEPaBHOMEPHOTO BO3AECHCTBUS
TEMIIepaTyphbl 110 BHICOTE CEYECHUS HJIEMEHTA OIIPEEIISAI0T 0 hopMyIie
1
e =|=[1518, (7.22)
r t
1 .
rze | — | — KpUBU3HA IPOJOJIBHON OCH 3JIEMEHTA OT TEMIEPATYpPbl, OIPEAEIAETCS MO
r
t

dbopmynam (6.34, 6.38, 6.44, 6.45, 6.47);
lo —pacuernas mauna smementa (7.17).
7.16 [IpoBepky MPOYHOCTH MPSIMOYTOJILHBIX CEYCHHI BHEIIECHTPEHHO CXKATHIX DJIEMEHTOB C
apMaTypoH, pacioJIOKCHHOH y TPOTHBOIOJIOXKHBIX B INIOCKOCTH HM3TH0A CTOPOH CEUYCHHUS,

. h /
IIPU JKCLEHTPUCHUTETE NPOJOJIBHONM CHIIBI ey < 30 U TUOKOCTH ZOS 20, mpowu3BOAAT TIO

dbopmyie
N= (1Y (Rbtem Avred T ZRcst As)v (7-23)

r7ie Areg — IPUBEICHHAS TUIONIA1b IPSIMOYTOJILHOTO CeUEHUs, onpeensemast mo gpopmyne
(6.16);
2Rest As — cyMMa TIpOM3BEICHUN IUIONIA/IeH MPOJOJIBHONM apMaTyphl, YCTaHABIMBAeMOM
10 KaKJJOM CTOPOHE CEYEHUsI, HA PACUETHBIE CONPOTUBIICHUS, ONPEIEIIEMBIE B
3aBHCUMOCTH OT Temnepatyp no ¢popmyie (5.20);
¢ — K03 (HULIMEHT NPOJI0IBHOIO U3rHoa;
@t— KOO PUIMEHT, yIUTHIBAIOIINI BIMSHUE HarpeBa Ha Mpo1oJbHbINA U3rub. [Ipu
Temreparype 6eToHa B [IEHTPE TSHKECTH CEUEHUS:
100°C ¢=0,95, 200°C ¢=0,90, 300°C ¢=0,85,
500°C ¢=0,75, 700°C ¢=0,65;

|, — pacuernas muHa 3neMenTa, cM. 7.17.
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Tabnumnma 7.2

lo/h 6-12 16 20
lo/d 5-10 14 17
® 0,90 0,80 0,70

7.17 Pacyernyro mumHYy lp BHEIGHTPEHHO CKATOro JJIEMEHTAa ONPEACISIOT JUIs
KOHCTPYKIIUU C Y4ETOM €€ Ae(hOPMHPOBAHHOTO COCTOSIHUS IPH HanOoJiee HEBBITOJHOM IS
JAHHOTO DJJIEMEHTA pACIOJIOKEHUH Harpy3kd, IPHHMMAas BO BHUMAaHHUE HEYIPYIrue
nedopmanuy MaTepraIoB U HAIMYWE TPELIHH.

Jlomyckaercsi pacdyeTHy JUMHY lp 3JeMeHTa MOCTOSHHOTO IOMEPEYHOr0 CEYCHUS IO
niiHe | py neficTBUM NPO0JIBHOM CHITBI IPUHSATH PABHOM:

a) JUIs 3JICMEHTOB C IIAPHUPHBIM OIMPaHueM Ha JByX KoHax — 1,0l;

0) Ui 2JIEMEHTOB C KECTKOW 3aJIeNIKOi 0e3 MOBOPOTa ONOPHOTO CEYCHHS Ha OJHOM
KOHIIE M HE3aKPEIUICHHBIM JIPYTUM KOHIIOM (KoHcoub) — 2,01;

B) /IS QJIEMEHTOB C IIAPHUPHBIM ONMPAHUEM, HECMEIIAEMbIM Ha OJTHOM KOHIIE:

C J)KECTKOH, 0€3 MOBOPOTA 3AMEITKOM. ... uvvevtenreenianeennanneennnnnn. 0,71;

C MOJIATIIMBOM, C OTPAaHUYECHHBIM TOBOPOTOM 33/ICNIKOM. .. ........... 0,91,

r) s DJIEMEHTOB C TOJATIMBBIM INAPHUPHBIM OMHPAHHEM, JIOIYCKAIOIIUM
OTpaHMYCHHOE CMEIIEHHE OMOPHI Ha OJHOM KOHIIE, a Ha IPYrOM KOHIIE:

C YKECTKOM, 0€3 MOBOPOTA 3AHEITKOM . ... 'uveenreeneeenneenneennneanns. 1,51,

C MOJATIMBOM, C OTPaHUYECHHBIM ITOBOPOTOM 33JICNIKOM. . . .......... 2,0l;

J1) JIJIs 9JICMEHTOB C HECMEIIIaeMbIMH 3a/IeJIKaMH Ha JIBYX KOHIIaX:
IKECTKHMHU, 0€3 TIOBOPOTA. .. uveennreenreennreanneenneeanseanneennneanans 0,5l,
MOJIATIMBBIMU, C OTPAHUICHHBIM TIOBOPOTOM. ... .e'eeenrsnnennnnnnn. 0,8l;

€) JUIsl 3JIEMEHTOB C OTPaHUYEHHO CMEIAeMBIMHU 3aJIeJIKaMU Ha JIBYX KOHIIAX:
HKECTKHMHU, 0€3 TTOBOPOTA. ... v vt renransaneatesaneeneanearaneaneaneananens 0,81,
MOJIATIIUBBIMHU, C OTPAHUYCHHBIM TIOBOPOTOM. .. .\uereranrannnennsn. 1,21

Hpmmocmb PACMAHYMbBIX 3/1€EMERMOE

7.18 TIpoBepky HpPOYHOCTH KENE300ETOHHBIX AIIEMEHTOB MPSIMOYTOJIHLHOTO CEYEHUs
MPOBOJIAT 10 hopMysIam:
MPU LIEHTPATLHOM PaCTSDKEHUU:

N <Rst As ot , (7.24)

rne Astot — TIJIOIIAIb BCEH MPOAOIBHON apMaTypBhl;
NpYA BHEIEHTPEHHOM pAaCTSHKCHHH W TPOAONBHOW Cchile, TPHUIOKEHHON MeXIy
ycunusimu B apmarype S u S' (pucyHok 7.5, a):

N e <Ry As (ho—a); (7.25)
N e,SRst As (ho—a); (726)

IIPU IPOJOJIBHON CHJIE, MPUIIOKEHHOW 3a MpeIeIaMu PacCTOSHUS MEXAY YCHWIMSIMHU B
apmarype Swu S' (pucynok 7.5, 0):

N e S Rb,tem b X (ho - O,SX) + Rsct A5| (ho - a') . (727)
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BricoTy cxkaToii 30HbI ONPEENIOT 10 popmyie
RstAs — RsctAé —-N .
R, D ’
eciu x > &g ho, TO B yenosue (7.27) noacrasistor x = &g ho.
PaccTosinue ot pacTsaruparoieid mpoaoJbHONW CHIIBI 0 PaBHOJACHCTBYIONIEH YCHIIMM B

apmarype omnpeaenstor no gopmyne (7.15) 6e3 korddunmenra #, T.K. HET JTONOITHUTEIEHOTO
IPOIOJBHOTO U3rHOa OT pacTATMBAIOIICH CHIIbI, U Oe3 e .

X =

(7.28)

b,tem

a) N
- A
R A, AR
- ..':? :
Ly
N i
| I RA, :
+— 2
o
A;% b
6)
" Ry em Al
— T RA
" Rb,lcmAh Ab
o = 4
-D “_-‘ '-:
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a — npopoisibHas criia N mpritoskeHa MeXIy PaBHOICHCTBYIONIMMH YCHIIHA B apMatype S u S';
6 — TO e, 3a IpeJeTIaMi PACCTOSIHUS MEXKIY PaBHOACHCTBYIOINMHI YCHIINH B apMartype S u S'.

Pucynox 7.5 — Cxema ycu/mii ¥ 3110pa HANPSIKEHUH B ce4eHUH, HOPMAJIbHOM K NPOAOJILHOM 0cH
BHEIICHTPEHHO PACTAHYTOI0 5eJ1e300€TOHHOT0 3JICMEHTA, IPH pacyeTe ero mo Npo4YHoOCTH

IIpoBepka NPOYHOCTH HOPMAJILHBIX CeYEHU I
Ha OCHOBe 1e()OPMALMOHHOH MOJe/IH

7.19 Ilpu pacuere MPOYHOCTH B YCIOBUSAX BO3JEHCTBHUSA TeMIEepaTypbl YCHUIHS HU
nedopMaluu B CEUEHUH, HOPMaJIbHOM K MPOJIOJIBHOM OCH 3JIEMEHTa, ONPEAETSIOT Ha OCHOBE
ne(GOpMalMOHHOM MOJIENH, UCIIONB3Ysl YPAaBHEHHS PAaBHOBECHS BHEIIHUX CHUJI U BHYTPEHHHX
YCUJIMH B CEUYEHHWU DdJEMEHTa C Y4YyeTOM M3MEHEHHs CBOWCTB O€TOHa M apMarypbl OT
BO3/ICICTBUS TEMIIEPATYPBHI.

OO0mue TMONOKEHHUs] pacyeTa, pacueTHble 3aBUCUMOCTH MEXAY YCHWIHAMU H

I[C(I)OpMaL[I/IHMI/I, METOJUKA PaCUCTa IO IMIPOYHOCTU HOPMAJIbHBIX CeYeHUU MMPUHHUMAIOT I1O CH
52-101 [1].
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Beron mo BeIcOTE ceueHus pa3OMBAIOT Ha DJEMEHTApHBIC YYAaCTKH C OJUHAKOBO
nehopMUpYEMBbIMH CTEPKHSAMU apMaTypsl. JuarpamMmmy nedopMupoBaHus OETOHA Ha CHKaTue
CTPOSIT JJISL CpeOHEH TemIieparypsl OeToHa cxaroil 30HBI (pucyHOK 5.1). Juarpammy
nehopMUpOBaHUsl apMaTypbl CTPOSAT Ul TeMIlepaTypbl ee HarpeBa (pucyHok 5.2). [lo
MOMEHTa pa3pyLIeHUs COOJIOAETCS YCIOBHE PABHOBECHS BHEIIHUX CHJI U BHYTPEHHHX
YCWJIMI C y4eTOM IUIOCKOro AeopmMupoBaHus ceueHUs. MOMEHTHYIO OCh yJI00HO BBHIOMpATh
Ha CKaTOW I'PaHu CEUYCHHUS.

KpurepueM uncuepmanusi OpOYHOCTH HOPMAJIbHOTO CEYEHUS SBISETCA JIOCTHUKEHUE
KpaeBoi eopmanueii cxkaToro 6eToHa ee MpeaesIbHOTO 3HAYCHUS Epy.

B cxaThIX KOJIOHHAX MPHU YETBIPEXCTOPOHHEM BO3IECHCTBUU TEMIEPATYPHI ONPEIECISIIOT
pacripefielieHie TeMIeparyp IO CEYeHHIO KOJOHHBI. CeyeHue pa3OMBAIOT Ha IOJIbIC
NPSIMOYTOJIBHUKA C OJMHAKOBOM TEeMIEpaTypod HarpeBa, il KOTOPBIX NPUHUMAIOT
paBHOMEpPHOE pacripeniesieHne HanpspkeHui. CTposT nuarpammsl 1eopMHUpOBaHUs OeTOHA
JUIsL TEMIEpaTypbl HarpeBa CeperHbl TOJIIMHBI KaXKIOTO0 ydacTKka OeToHa W JuarpaMMbl
neOpMHUPOBaHUS apMaTyphI I TEMIIEPATyphl €€ Harpesa.

3a mnpegenbHOe 3HaueHHE JedopMaldii YKOPOYEHHUS C OIJHO3HAYHOM DMIOpoit
HanpspKeHUM U nedopMaluii TpUHUMAIOT MpPENeiIbHY0 Je(OopMalUi0 HAUMEHEE Harperoro
0eToHa B CEUYEHUU MPHU OAHOPOJHOM HAMPSHIKEHHOM COCTOSIHUM &pg IPU HYJIEBOW KPUBU3HE B
CEYEHUHU.

[To nuarpamme aedopmMupoBaHus g KaKIOTO y4acTKa OMPEICISIIOT HAMpsIKEHHUS B
OeToHe W B apMaType, COOTBETCTBYIOIIME TpeAeibHON aedopMaru OeToHa HauMeEHee
HarpeToro y4acrka.

[TpoyHOCTB CEeueHUs: MPOBEPSETCS U3 YpaBHEHUS pABHOBECHSI.

Pacuer NMPOYHOCTH JKej1e300eTOHHBIX JIEMEHTOB
Ha JelicTBUe MOMEPECYHBIX CHJI

Obwue nonoicenus

7.20 PacdeT 1Mo MpOYHOCTH KeIe300€TOHHBIX DJIEMEHTOB IMPH JACHCTBHH IOIEPEUHBIX
CUJI TPOM3BOJAAT HA OCHOBE MOJENM HAKIOHHBIX cedeHud. lIpu pacuere mo mopenu
HAKJIOHHBIX CEUEHUM JOJDKHBI OBITh 00€CIeUeHBbl MPOYHOCTH AJEMEHTA IO TOJIOCE MEXKITY
HAKJIOHHBIMH CEYEHMSIMHU U MPOUYHOCTh MO HAKJIOHHOMY CE€UYEHHUIO Ha JIEHCTBUE MOMEPEUYHBIX
CHJI, @ TAK)KE MPOYHOCTH 10 HAKJIOHHOMY CEYEHUIO Ha JEHCTBUE MOMEHTA.

[IpoYyHOCTP 1O HAKJIOHHOW TMIOJOCE XapaKTEPU3YEeTCs MAaKCUMalbHbIM 3HAaYE€HUEM
MOTNIEPEUHON CHIIBI, KOTOPOE MOXET OBITh BOCHPHUHSATO HAKIOHHOW MOJIOCOM, HaXOSIIEUCS
MO/ BO3JCMCTBHEM CHKUMAIOUIUX YCHJIMI BJOJb MOJOCHl M PACTATUBAIOMIMX YCHIUWA OT
MOTIEPEYHON apMaTyphl, MepeceKaroiel HaKIOHHYIO ToJiocy. [Ipu 3ToM mpoYHOCTH OeTOHA
OTIPECIISAIOT TI0 COMPOTUBJICHUIO OCTOHA OCEBOMY CXKATHIO C YYE€TOM BIUSHHUS CIOKHOTO
HaIPSHKEHHOTO COCTOSIHHMSI B HAKJIOHHOMW TIOJIOCE M CPeIHEH TeMIlepaType HarpeBa OeToHa
HaKJIOHHOM MOJIOCHI.

7.21 PacdeT 1Mo HAaKJIOHHOMY CEUYCHHIO Ha JICHCTBHE IMMOIMEPEYHBIX CHJI MPOU3BOJIAT HA
OCHOBE YpaBHEHHsI pABHOBECHS BHEUIHUX M BHYTPEHHMX IMOMNEPEUHBIX CHUJI, ICUCTBYIOIINX B
HaKJIOHHOM CEYEHUH, C JUIMHOW MPOEKIUH «C» Ha MPOJOJIBHYIO OCh 3JieMeHTa. BHyTpeHHue
MOTIEPEYHBIE CUJIBI BKITIOYAIOT MOMEPEYHYI0 CHUITY, BOCIPUHUMAEMYIO OETOHOM B HAKJIOHHOM
CEYEHHUM, W TONEPEYHYI0 CHUJIy, BOCIPHUHUMAEMYIO MEPECEKarolel HAKIOHHOE CEUYCHHE
nornepeyHoit apmatypel. [Ipm 3TOM TomepeuHble CUJIbI, BOCIPUHUMAaeMble OETOHOM U
MOTIEPEYHON apMaTypOH, ONPENEIISIOT IO COMPOTUBIIEHUSAM OETOHA U TIOTIEPEYHON apMaTyphI
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PACTSKEHUIO C YYETOM JUIMHBI INPOEKLIHMH «C» HAKIOHHOIO CEYEHHS U MaKCUMAJIbHOU
TEMIIepaTypbl HarpeBa MONepedHOl apMaTypsl U OETOHA.

7.22 Pacuer mo HAKJIOHHOMY CEUEHHUIO Ha JEHCTBHE MOMEHTA MPOU3BOJAAT Ha OCHOBE
YpaBHEHUsI PABHOBECUSI MOMEHTOB OT BHEIIHUX M BHYTPEHHHX CHJ, JCHCTBYIOUIUX B
HAKJIOHHOM CEUYEHHUH, C JJIMHON MPOEKIMH «C» Ha MPOJOJIBHYIO OCh 3JIeMEeHTa. MOMEHTBI OT
BHYTPEHHUX CHJI BKJIKOYAIOT MOMEHT, BOCIPUHUMAEMbIH NIEpeceKarolell HaKIIOHHOE CEeUeHUe
MPOAOJBHOM pacCTSIHYTOM apMarypoil, M MOMEHT, BOCIPHHHUMAEMBbId IE€pPECEKaIoICH
HaKJIOHHOE CEYEHME IIONepeyHou apmarypou. IIpum 3TOM MOMEHTBI, BOCIPUHUMAEMBIE
IIPOJIOJIBHOW M TONEPEYHOM apMaTypoul, ONpPEAENstoT M0 CONPOTUBIICHUSAM MPOJOJBHON U
NIONIEPEYHOM apMaTyphl PaCTsHKEHUIO, C YUETOM JUITMHBI IPOEKIMU «C» HAKJIOHHOT'O CEUEHUs U
TEMIIEpaTypbl HarpeBa NPOJOJIBHOM apMaTypbl M MaKCHUMaJbHOW TeMIEepaTypbl Harpesa
MIOINIEPEYHOM apMaTyphl.

Pacuem sicenezobemonnuix s1emenmos no nonoce Meofcdy HAKJIOHHbIMU CeYEeHUAMU

7.23 Pacyer m3rubaemMbIX Kele300€TOHHBIX DJIEMEHTOB IO OCTOHHOW ITOJIOCE MEXITY
HAKJIOHHBIMH CEYCHUSIMU IPOU3BOJIAT U3 YCIOBUS

Q < pbRotembho, (7.29)
rae Q — momepeyHas cujia B HOpMaJIbHOM CEUCHUU AJIeMeHTa; K03 dUIMeHT gp; = 0,3.

Pacuem oicenezobemonnvix s/1emMenmos no HaxKIOHHbIM CeYeHUAM HA Oelicmaue
nonepevyHsblx cun

7.24 PacueT m3rnbaeMpIX 3JIEMEHTOB IO MPOYHOCTH B HAKIIOHHOM CEYCHHUH (PHCYHOK
7.4) IpOU3BOIAT U3 YCIOBUS

Q<Qb+ Qs (7.30)

rie Q — momnepedHasi cujia B HAKJIOHHOM CEYCHHH C JUTHHHOW MPOSKIIHH «C» Ha MPOI0TBHYIO
OCb AJIEMEHTA, PACIIOJIOKEHHYIO 110 OJIHY CTOPOHY OT pacCMaTpUBAaEMOT0
HaKJIOHHOTO CEUCHHUSI.
Qp — momepeyHas cuia, BocpuHUMaeMasi 0€TOHOM B HAaKJIOHHOM CEUEHUH, OIpeensiemMast
o ¢hopmyre

2
Q= —(””Rg“bh‘) : (7.31)

HO pUHUMAIOT He Ooiee 2,5Rp: bho 1 He Mmenee 0,5Rpy b ho; ¢p2 =1,5.
PacueTHoe conpotuBieHne 6eToHA pacTsHKEHHIO Ry ompenenstor mo dpopmyse (5.7).
Qsw — TIOTepedHasl CWia, BOCIPUHUMAaeMasl MOMEpPEYHON apMaTypoil B HAKIOHHOM
CEYCHUH, orpeiensiemMas o Gopmyiie

Qsw = ®sw Qsw C, (7.32)

e psy = 0,75 u ycuiue B onepeyHol apMaType Ha eJIMHUIY JUTHHBI JIEMEHTA

Qsw = %. (7.33)

w
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Pacuer mpoW3BOMAT IS psida PACIOJOXKEHHBIX 10 JUIMHE 3JEMEHTa HAKJIOHHBIX
CeyeHUi mpu HamOoliee ONMACHOM [JIMHE MPOECKIMH HAKIOHHOIO CEUCHHS «C», KOTOPYIO
NpUHUMAIOT He MeHee hg u He Oosee 2hy.

F /q b'f‘
N |
; — ¢
/ _f-o-‘
Sw | Sw | Sh /7 4 — T
/// A RSMA,WL_\, — // —
PP e L, Al —
oy Y P l Cs BN b I —
) t,°C
Qs ° ANl N
\ Q = Qmax-qc-F
Quax Smopa Q ) ?L

Pucynotc 7.6 — Cxema yCI/lJ'lI/lﬁ B HAKJIOHHOM CC€YECHHH IJICEMEHTA ¢ XOMYTAaMHU IIPHA pacueTe Ha neilcTBHE
MmonmepevYHbIX CUJI

7.25 Jlomyckaercsi TPOM3BOOUTH pPACUYeT HAKIOHHBIX CEYCHHH, HE paccMaTpHBas

HaKJIOHHBIE CEUEHMS MPU OIPEHACIECHUU IIONEPEYHOM CWIIBI OT BHEUIHEW Harpys3ku, W3
YCIOBUS

Q1 < Qpr + Qowt (7.34)
rac Q1 — [onepeyHasd Cujia, B HOpMaJIbHOM CCUCHUU, HC pacCMaTpuBacmas OT BHEITHEN
HarpyskKu,
Qb1 =0,5Rutt b ho ; (7.35)
Qsw1 = Gsw ho - (7.36)

[Tpu pacmoyniokeHuH HOPMAJIBHOTO CEUYCHUS, B KOTOPOM YUUTHIBAIOT MOMEPEUHYIO CHITY
Q1 BOJMM3M OMOpPHI Ha paccTosHUH a MeHee 2,5ho, pacuer u3 ycnoBus (7.34) mpoOU3BOMAT,
yMHOXas 3HaueHus: Qp, onpenensiemoe mo dopmyie (7.35), Ha koapduuuent 2,5 hy/a, Ho
npuHuMaroT 3HaueHue Qpy He 6oee (2,5Rpibhy). TIpu pacnonoxkennn HOPMATBLHOTO CCUCHHUS,
B KOTOPOM YYHTBIBAIOT MOTepeunyto cuity Qi, Ha pacCTosHUM a MeHee Ng, pacueT u3 yciaoBus
(7.34) mpowmsBoasaT, ymHOkas 3HaueHUS Qgy1, ompenensemoe mo dopmynae (7.36), Ha
kooduument a/h, . Tlomepeunyro apMaTypy yYHTHIBAIOT B pacdere, eCli COOJIOJaeTCs
yCIIOBHE
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Osw > 0,25Rp bhg . (7.37)

MO>KHO YYUTBIBATh MOMEPEUHYIO apMaTypy U MPHU HEBBIIIOJIHEHUHU 3TOTO YCIOBUS, €CIIU
B ycioBuu (7.30) npuHUMATH

Qo =4p2h{ dsulC. (7.38)

. o S,
[lar monepeyHoii apMaTypbl, YYUTHIBAEMBI B pacuere, —- TOJKEH ObITh He O0JIbIle

0
3HAa4YCHUA

Sw.max — Rbt‘t bhO
hO Ql .

(7.39)

[Ipy oTCyTCTBHHM TIONIEPEYHON apMarTypbl WM HAPYIICHWH YKa3aHHBIX BHIIIIC
TpeboBaHuil pacueT mpousBoAT u3 ycinoBus (7.30) unu (7.34), npunumas ycunust Qg mim

Qswi paBHbIMEH  HyMIO. [lomepeyHass apmaTypa JOJDKHA OTBEYaTh KOHCTPYKTHBHBIM
TpeOOBAHUSM.

Pacuem sicenezobemonnvix s1emenmos no HaKIOHHbIM CeYeHUsIM
Ha Oeticmeue MOMEHMO8

7.26 Pacuer >xene300€TOHHBIX 3JE€MEHTOB IO HAKJIOHHBIM CEUYEHUSM Ha JieficTBHe
MOMEHTOB (PUCYHOK 7.7) IPOU3BOIAT U3 YCIOBUS

M < M + Mgy, (7.40)

rae M — MOMEHT B HaKJIOHHOM CEUEHUU C JUIMHHOW TPOEKIHH ¢ Ha MPOJOJIBHYIO OCh
AJIEMEHTA, ONPEAEIAEMbIA OT BCEX BHELIHUX CUJI, PACIIOJIOKEHHBIX 110 OAHY CTOPOHY
OT PaccMaTpPUBAEMOI0 HAKIOHHOTO CEYEHHs, OTHOCUTEIBHO KOHIA HAKJIOHHOIO
cedeHus (Touka (), TPOTHBOIOJOKHOTO KOHIY, Y KOTOPOTO pacroyiaraercs
npoBepseMas MpoAO0JIbHAs apMaTypa, UCIBITHIBAIONIAs PACTSKEHUE OT MOMEHTA B

HAKJIOHHOM CCUCHUHU, IIPpH 3TOM YUYUTBIBAKOT HanOoJee omacHoOe 3arpy>k€Huc B
npeaciax HAKJIOHHOI'O CCYCHM,

Ms — MOMEHT, BOCIIpMHUMAEMBIi TPOI0JILHOM apMaTypoi, epeceKaroleil HaKJIIOHHOE
CeueHue, OTHOCUTEIHHO MPOTUBOIOJIOKHOTO KOHIIA HAKIIOHHOTO ceueHus (Touka 0)

Ms = NsZs , (7.41)
TAC Zs— IICYO0 BHyTpeHHeﬁ MMapel CUJI; AOITYCKACTCA IPUHUMATD
z,=0,9hg. (7.42)
VYceunue B poI0IbHON pacTSIHYTONW apMaType

Ns = Rst As (7.43)
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B 30ne ankepoBku Ns onpenensitor o popmyie (9.4).

MOMEHT Ui MOMEPEeYHOW apMaTyphl, HOPMAJIbHOW K MPOJOJBHONH OCH 3JIEMCHTa,
OTIPEACIISIOT 1O hopMyIe

Msw = 0,5 Qsw C. (7.44)
VYcunue B monepeyHoit apmaType paBHO

Qsw=0sw C, (7.45)

rue Qsy — onpenesstor ¢ yuyerom dpopmyist (7.37);
¢ — NPUHHMAIOT B peaenax ot hy mo 2h.
JomyckaeTcsi MpOU3BOAUTh PacdyeT HAKJIOHHBIX CEYCHUH, nmpuHuMasi B ycioBuu (7.40)
MOMEHT M B HaKJIOHHOM CEUEHHH INPH JIUTMHE MPOCKIUK ¢ Ha MPOJOJIbHYIO OCh JJIEMEHTA,
9 ) 2
paBHoii 2hg, a MoMeHT Mgy, , paBablii 0,50y N

Pacyer mpou3BOAUTCS NI HAKJIOHHBIX CEYCHHUH, PACIOIOKCHHBIX 10 JIMHE dJIEMEHTa
Ha €ro KOHIIEBBIX yYacTKaXx M B MeCTax OOpbIBa MPOJOIBHOW apMaTryphl, NpH HanOolee
OMACHOW JUTMHE MPOCKIMM HAKIOHHOTO CEYCHHS ¢, NMPUHUMAeMOW B YKa3aHHBIX BBIIIC
npeaenax. I[Ipu oTcyrcTBMM NONEPEYHOM apMaTyphl pacyeT HAKJIOHHBIX CEYEHHUU IIPOU3BOMIST
u3 ycnoBus (7.40), mpuHUMAass MOMEHT B HAKJIIOHHOM CEYCHUHU TPU JUIMHE NMPOCKIMH ¢ Ha
POIOJIbHYI0 OCh dsiemeHTa M = 2hg, a MomenT Mg, = 0.

\

T T T T

q F| . —
£ «—
T TIIL LSl g
Nb » _)m —
Sw Sw Sw = ‘ﬁﬁ _)? -a(__
5 & —
© —]

E

!
N

Smopa M M=Qy-qy*/2-Fa

Pucynok 7.7 — CxeMa yCcUJIMii B HAKJIOHHOM CeYeHHMH 3JIeMeHTa ¢ XOMYTaMH NPU pacuere
Ha JeiicTBHEe MOMEHTA
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Pacuer xej1e300eTOHHBIX JIEMEHTOB HA MECTHOE CIKaTHe
Obuwue nonooicenus

7.27 Pacder >xene300€TOHHBIX JJICMEHTOB Ha MECTHOE CXKaTue (CMSATHE) IMPOU3BOMISIT
IIPU IEUCTBUM CKMMAIOLIEN CUIIBI, IPWJIOKECHHOW HAa OIPaHUYEHHOM IUIOIIAJA HOPMAJIBHO K
MOBEPXHOCTU  Kele300eTOHHOro  3jeMeHTa. [Ipy  3TOM  y4YUTHIBAIOT  MOBBIIIEHHOE
COIIPOTHUBIICHUE CKATUIO OETOHA B Mpeesax IPy30BOH IUIOMAAN (TUIOMIAN CMATHS) 32 CUET
00BEMHOT0 HAMPSXKEHHOTO COCTOSIHMSL O€TOHA IOJ TPY30BOHM IJIOLIAAbIO, 3aBHCSIIEE OT
pacIoIoKeHHsI TPy30BOH IO Ha MOBEPXHOCTHU HJIEMEHTA.
[Ipy Hanuuuu KOCBEHHOM apMaTypbl B 30HE MECTHOTO CXaTHsl YYUTHIBAIOT
JIOTIOJTHUTEILHOE TOBBILIICHUE COMPOTHBIICHHS CKATHUIO OETOHA MOJ TPY30BOU IUIOMIAABIO 3a
CYET COMPOTHUBIICHUSI KOCBEHHOM apMaTyphl.

Pacuem snemenmos na mecmuoe coicamue npu omcymcmeuu
KOCBEHHOUL apmMamypbl

7.28 PacueT 3J€MEHTOB Ha MECTHOE C)KaTHE IPH OTCYTCTBUH KOCBEHHOM apMaTyphbl
(pucyHOK 7.8) IPOU3BOMASAT U3 YCIOBUS

N < Ry lok Ab,lok , (7.46)

rae N — MecTHas CkMMaromas Cuijia OT BHEITHEW HAarpy3KH;
Ap lok — TUIOILAAb MPUIIOKESHUS COKUMAIOMICH CHITBI (TUTOIAAb CMSTHSA);
Rb,lok — pacyeTHOE CONPOTUBIIEHNE O€TOHA CKATHUIO ITPU MECTHOM JICMCTBUU CIKUMarOILEi
CHUTBL;
w — Ko3¢p¢unueHt, npuHuMaeMblii paBHeiM 1,0 mpu paBHomepHoM u 0,75 npu
HEPaBHOMEPHOM  paclpe/ielIeHny MECTHOW HArpy3KH MO TUIOIIAH CMSITHSL.
3nauyenue Ry ok onpenenstor no popmyine

Rb.lok = b Rb,tem , (7.47)

rne Ry em — onpeaenstor no ¢dopmyse (5.5), npuHuMas ko3hUIMEHT yp o Tabnuue 5.3 B
3aBHCUMOCTH OT CPEIHEW TeMIlepaTypsl OeTOHA IJIOMIATU CMSTHS MPH CXeMe
OPUIOKEHHsT Harpy3ku 1o (pucyHky 7.8 a, 0, B), ¥ B 3aBUCHUMOCTH OT
TeMIeparypbl OeToHa HanOoJjiee HArpeToil TpaHW IUIOMIAAM CMSITHS IO CXEMe
(pucyHok 7.8, T, 1, €);

¢p — K03 ULMEHT, onpeaenseMblii o popmyiie

op=10,8 AL , (7.48)

Jloc

HO TIPUHUMAaEMbIi He Ooiee 2,5 u He menee 1,0.

B dopmyne (7.48): Apmax — MakcUManbHasi pacyeTHas IJIOMIA/b, UMEIOIIAs TOT XKe
IEHTP TSHKECTH, YTO W TUIOIMAIb Ap joc, 1 TPAHUIIBI PACUCTHOMW IIOMAMNA Apmax OTCTOSAT OT
KQKIOU CTOPOHBI IO Ap joc HA PACCTOSHUH, PABHOM COOTBETCTBYIOIIEMY pa3Mepy 3TUX
CTOPOH (pHCYHOK 7.8).
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a — BJlaJlu OT KpaeB 3JIEMEHTa; 6 — 10 BCcell IIUpUHE IIEMEHTa; 6 — Y Kpas (Toplia) 3JeMeHTa 110 Bcel ero MIUpUHE; & —

Ha yriy 3JeMEHTa; O — y OJHOTO Kpas JJIeMEeHTa; e — BOJIM3M OJHOTO Kpas dJeMeHTa; 1 — 3JIeMeHT, Ha KOTOPBIH

JeHCTBYyeT MEeCTHas Harpyska; 2 — IUIOIab CMATUS Ap|o; 3 — MakCHUMallbHas pacdeTHas INOanb Apmaa 4 —

LEHTp TSKECTH IUIOWANeH Ay joc B Apmax; D — MUHHMAJbHAs 30Ha aDMUPOBAHUS CETKaMH, IIPH KOTOPOH KOCBEHHOE
apMHUpPOBaHUE YUUTHIBACTCS B pacueTe

Pucynox 7.8 — Cxembl /11 pacyeTa 3JIeMEHTOB HA MeCTHOe C;KaTHe MPU PACIOJI0KEHUH
MEeCTHOH HATPY3KH
Pacuem anemenmos na mecmmuoe cocamue npu HaIUYUU KOCBEHHOU APMAMYPbl

7.29 Pacuer 311eMEHTOB Ha MECTHOE CHKAaTHE IPU HAJITUYMH KOCBEHHOM apMaTyphl B BUJIE
CBApPHBIX CE€TOK IMMPOU3BOJAAT U3 YCIOBHUA
N <y Rpsjok Ab,lok » (7.49)

e Rps ok — TPUBEIEHHOE PACUETHOE COMPOTUBIIEHNE OETOHA CKATHIO C YIETOM KOCBEHHOM
apMaTyphbl B 30HC MCCTHOT'O CXKATHsA, OIIPECACTIACMOC 110 (1)OpMyJIe
Rbs ok = Rbjlok + 2 @sxy Rsxy tsxy ; (7.50)

@sxy — KoddduiuenT, onpenenseMslii o Gopmyie

(7.51)
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Ap locef — TUIOIIA/Ib, 3aKIFOUCHHAS BHYTPH KOHTYpa CETOK KOCBEHHOTO apMHUPOBaHUS,
CUMTasl 10 UX KPAaHHUM CTEPKHSM;
Rstxy — pacueTHOE CONPOTHUBIICHUE PACTSKEHUIO KOCBEHHON apMaTyphbl, OIpeesieMoe
no dopmye (5.15);
s xy — K039 (HUIMEHT KOCBEHHOTO apMHUPOBAHHMS, OLPEeIIIEMbIH 10 (hopMmyIie

n AL +n Al
Uswy = &Ab VSASV L. (7.52)
Joc ef

Nx, Asx, Ix — COOTBETCTBEHHO YHCIIO CTEPIKHEH, TUIOIIAAb CEUCHUS M JUTHHA CTEPIKHS CETKH,
CUMTas B OCSIX KpalHUX CTEp>KHEH B HAIpPaBICHUH X;
Ny, Asy, ly — 10 xe, B HarpaBieHuu Y,
S — I1Iar CeTOK KOCBEHHOI'0 apMUPOBaHUSI.

3HavYeHHE MECTHOM CXKHMMAIOIICH CHJIbI, BOCIPUHUMAEMOUN 3JIEMEHTOM C KOCBEHHBIM
apMHupoBaHHeM (MpaBasi yacTh yciaoBus 7.49), npuHuMaOT He Ooyiee YABOCHHOTO 3HAYCHUS
MECTHOH CXKMMAIOIIEH CUJIbl, BOCIIPUHUMAEMON 3JEMEHTOM 0€3 KOCBEHHOI'O apMHpPOBAHUS
(mpaBas 4acTthb ycnoBus 7.46).

Pacuer :kej1e300€TOHHBIX 3JIEMEHTOB HA MPOIABJIUBAHNE
Obwue nonooicenus

7.30 Pacuer Ha mpogaBIMBaHKUE MTPOU3BOMIAT IS TUIOCKHX JKEJI€300€TOHHBIX AJIEMEHTOB
(mauT) TpM  JeMcTBUM Ha HHMX (HOPMaldbHO K IIJIOCKOCTH 3JIEMEHTa) MECTHBIX,
KOHIEHTPUPOBAHHO NMPHJIOKEHHBIX YCUIINI B BUJIE COCPEOTOUYEHHBIX CHJIBI U U3rHOaroIIero
MOMEHTA.

IIpn pacuere Ha NPOJABIMBAHME PACCMATPUBAIOT PACUYETHOE IONEPEYHOE CEUYEHUE,
pAacIoNoKEHHOe BOKPYT 30HBI TEpelavyd YCUIWi Ha syeMeHT Ha paccrosHuu 0,5 hg
HOPMAJIBHO K €r0 MIPOJOJIBHOM OCH, IO IOBEPXHOCTH KOTOPOTO JEUCTBYIOT KacaTelbHBIE
YCUJIHSI OT COCPEIOTOUEHHOM CHIIBI M M3rH0aroIIero MOMEHTA.

JeiicTByromue KacaTelbHbIE YCHJIMA MO IUIOIMIAAW PACYETHOTO IOINEPEYHOIO
CEYEeHHUs [JOJIKHBI OBITh BOCIHPHUHATH OETOHOM C CONPOTHUBIEHHEM OETOHA OCEBOMY
pacTsieHH0 Rpi M pacrnojiokeHHOW Mo 00e CTOPOHBI OT PAacUEeTHOTrO IONEpPEeYHOro
ceyenus Ha paccrosHuu 0,5h) momepeyHoil apMaTypoil ¢ COMPOTHBICHUEM MOTEPEYHOM
apMaTyphl PacTSHKEHUIO Rgyt.

IIpn neicTBUM COCPEOTOYEHHOM CHIIbI KacaTEIbHBIE YCWIHs, BOCIPUHUMAEMBbIE
0eTOHOM W apMaTypoi, NMPUHUMAIOT PaBHOMEPHO pACIpENeeHHBIMU IO BCEW IUIOIIAIU
pacyeTHOro mnomnepevyHoro cedeHus. [Ipu nedcTBUM M3rMOAIOLIET0O MOMEHTA KacaTelbHbIe
yCUJIUS, BOCIIpUHUMAaeMble OETOHOM U TIONEPEeYHON apMmaTypod, NPUHHUMAIOT JIMHEHHO
MEHSAIOIUIMMUCSA 110 JUIMHE PAaCYETHOIO IIONEPEYHOI0 CEUYCHHs B HAIPABICHUM JEHCTBUS
MOMEHTa C MAKCUMAJIBHBIMU KaCaTEIbHBIMU YCHUIIMSAMH MPOTHBOIMOJIOKHOIO 3HaKa y KpaeB
Pac4YeTHOrO IOMEPEYHOr0 CEYEHUs B OTOM HaIlPaBJICHUHU.
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PacueTHBIN KOHTYp IIONIEPEYHOIO CEYECHUS IPUHUMALOT:
IIPY  PACIOJIOKEHUH IUIOIIAJKH II€peladyd Harpy3Kd BHYTPU IUIOCKOIO JJIEMEHTa —
3aMKHYTBIM U PACIIOJIOKEHHBIM BOKPYT IUIOMIAJIKU TIepejaul Harpy3Kku (pUCyHOK 7.9, a);
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a — TJIONIaIKa IPUIOKEHHST HATPY3KH BHYTPH IUIOCKOTO 3JIEMEHTa; 6, 6 — TO XK€, Y Kpast [NIOCKOT0 JJIEMEHTA; 2 — TIPH

KPEeCTOOOpa3HOM PACIIONIOKCHUH MOMEPEYHOM apMatypsl; 1 — ruiomans MPHIOKEHUS HATPYy3KH; 2 — pacueTHBIN

KOHTYp TOIEPEYHOro cedeHHs; 2' — BTOPOH BapHaHT PAcCIONOKEHMS PACUSTHOTO KOHTYpa; 3 — LEHTpP TSHKECTH

pacdeTHOro KOHTypa (MecTo mepecedeHusi oceit X; M Yy, 4 — LEHTP TSHKECTH IUIOIIAIKH TMPHUIIOKEHUST Harpy3Ku

(mecto nepeceuenus oceit X u Y); 5—nomepeunass apmaTtypa; 6 — KOHTYp PacyeTHOrO IMOMEPEYHOro CedeHus Oe3
ydera B pacdyere MOMepeYHoN apMaTypsl; 7 — rpanuna (Kpaif) miockoro 3JeMeHTa

Pucynok 7.9 — CxeMa pac4eTHBIX KOHTYPOB MONEPEYHOro ceYyeHus P NPoJaBIUuBAHUT
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IOpU PpaCMOJIOKEHUH IUIOIIAJKK IIepefadd Harpy3kd y Kpas WIM yrja IUIOCKOTrO
3JIEMEHTAa — B BHJIE JBYX BapHAHTOB: 3aMKHYTBHIM M PACIHOJOXKEHHBIM BOKPYT ILIOLIAJIKU
nepeAays Harpy3ku UM HE3aMKHYTBIM, CIEAYIOIIMM OT KpaeB IUIOCKOrO 3JeMEHTa (PUCYHOK
7.9 6, B). B sTOM ciy4yae yuMTHIBAaIOT HAaMMEHBUIYI0 HECYIIYI0 CIOCOOHOCTh HpPHU IBYX
BapHaHTaX PacHOJI0KEHUs PAaCYETHOIO KOHTYpa MONEPEYHOI0 CEUCHMSL.

[Tpu pacmonoxeHuN MONEPEevYHO apMaTypbl HE PaBHOMEPHO IO KOHTYpPY PacdeTHOTrO
IIONIEPEYHOI0 CEYEHMs, a COCPENOTOYEHHO Yy OCed IUIOIAAKM IepelJauyd Harpy3ku
(kpecTooOpa3HOe PACIONOKEHHE TONEPEYHON apMaTypbl) pacueTHBI KOHTYpP MONEPEYHOTO
ceueHus] OETOHA MPUHUMAIOT PACHOJIOKEHHBIM 10 JUArOHAIbHBIM JIMHUSM, CIEIYIOLIUM OT
Kpasi pacroJIOKeHUS MOTICPEYHON apMaTyphl (PUCYHOK 7.9, T).

[Ipu neiictBun MomeHta M B MecTe HNPUIOKEHHsS COCPEAOTOYEHHOH Harpysku
MIOJIOBUHY 3TOTO MOMEHTA YYMTBIBAIOT IIPH pacueTe Ha MPOJIABIMBAHUE, & APYTYIO TMOJIOBUHY
YUUTBIBAIOT IPU pacyere M0 HOPMAJIbHBIM CEUCHMSIM [0 IIMPUHE CEYEHUs, BKIIOYAIOUIei
MIUPUHY IUIONIAJIKA Tepefaddl Harpy3Kd M BBICOTY CEUEHHs IJIOCKOTO 3JIeMEHTa 1Mo o0e
CTOPOHBI OT IUIOIIA/IKH [Iepeayu Harpy3Ku.

[lpu npelcTBUM COCPEOTOUYEHHBIX MOMEHTOB M CHJIBI, B YCIOBHAX IPOYHOCTH
COOTHOILIEHUE MEXy eHCTBYIOIIMMHU COCPEJOTOUEHHBIMH MOMEHTAMH, YYUTHIBAEMBIMU IPU
NPO/IABIMBAHUN, W TPEJCIbHBIM MOMEHTOM NPUHUMAIOT HEe 0o0Jjiee COOTHOUICHUS MEXIY
JEMCTBYIOIMM COCPEAOTOYEHHBIM U NPEAEIbHBIM YCHIIUSAMHU.

Pacuem snemenmog 6e3 nonepeunotl apmamypuvl Ha NPOOAGIUBAHUE
npu Oeticmeul cocpe0omo4eHHOU CUTbL

7.31 Pacuer srieMeHTOB 03 MONEpeyHON apMaTyphbl Ha TPOJABIMBAaHUE TP JICHCTBUN
COCPEIOTOYEHHON CUJBI NMPOU3BOIAT U3 YCIOBHUSA, B KOTOPOM COCPEIOTOYEHHas CHIIa OT
BHEIIHEM Harpy3ku JOJDKHAa OBITh MEHbBLIE WJIM paBHA MPelelbHOMY YCHIIHIO,
BOCIIPUHUMAEMOMY OETOHOM

Fo < Rott Ao, (7.53)

rae Rpi — mpoyHOCTh OETOHA HA pACTSHKEHHE, OMPEACISIOT o Gopmyrie (5.7) B 3aBHCUMOCTH
OT CpeIHEe! TeMITepaTyphl IUIOMIAAN KOHTYpa pacueTHOTO TOMEPEYHOTO CEeUeHHUS;
Ap — mIoma kb PacyeTHOro MONEPEYHOI'0 CEYEHHs, PACIOIOKEHHOIO Ha PACCTOSHHUM
0,5y OT TpaHHUIBI MIIOIAAN MPHUIOKEHHS] COCPETOTOUCHHOW cuibl F (pucyHok
7.10).

[Tnomans Ap onipeaenstoT o Gopmyiie
Ap=uhg, (7.54)

rie U — IepUMETP KOHTYpa pacueTHOIO MOMEPEUHOTO CEUCHUS;
ho — npuBeneHHas padoudas Beicota ceueHus Ny = 0,5(hox + hoy);
hox 1 hoy — pabovas BeIcOTa ceueHNs TSl IPOJIONIBEHON apMaTypbl, PACIOI0KEHHOH B
HanpasieHuu oceit X u Y.
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1 — pacueTHOE MONEpEeYHOE CEYEHNE; 2 — KOHTYP PACUETHOTO MOIEPEYHOTO CEUCHHUS;
3 — KOHTYp IUIOLIAAKU MIPUITIOKEHUS HATPY3KU

Pucynox 7.10 — Cxema J1s pacuera xe/1e300eTOHHOM IUINTHI HA NPOaBJMBaHue 0e3 nonepeyHon
apMaTypbl IPH TEMIIEPATYPHOM BO31eiiCTBHM CHU3Y IUIMTHI

Pacuem snemenmos ¢ nonepeunoti apmamypoti
Ha npooasIuearue npu Oeucmaul COCpeoOmo4eHHOU CUlbl

7.32 Pacuer 51eMEHTOB ¢ TONEPEYHON apMaTypoil Ha MPOJaBIUBAHUE TIPH JCHCTBHH
COCpPeIOTOUCHHO# CcHITbI (PUCYHOK 7.11) MPOM3BOMAT U3 YCIOBHS

riae Fgy — mpenenbHOe yeuire, BOCIIPUHUMAEMOE TOMEPEYHON apMaTypod TpH
MPOJIaBIMBAHNH,
Fy, — npenensHOE ycuine, BOCIpUHUMAaeMOe 0ETOHOM, ompeaesisieMoe coraacHo (7.53).
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1 — pacdeTHOE TOTIEpEYHOE CeUeHne; 2 — KOHTYpP PacdeTHOTO MOMEPETHOTO CEUCHUs; 3 — TPaHMIlA 30HBI, B TIpeerax
KOTOPOH yIHUTHIBAaeTCS MOTIEpeYHasi apMaTypa; 4 — KOHTYp pacdeTHOTO TOIIePedHOro cedeHus 0e3 yuera B pacuere
MOTIEPEYHON apMaTypbl; 5 — KOHTYp IUIOIIAIKH IPUIIOKEHHUS Harpy3KH

Pucynox 7.11 — Cxema 111 pacdeTa Ha NPOJABJIHBAHHUE KeJIe300eTOHHOMH IUINTHI ¢ BePTUKAJIbLHOI
PaBHOMEPHO paclpeeIeHHOH MoNepeYyHoii apMaTypoii IPH TeMIIePATYPHOM BO3/1CIiCTBHU CHHU3Y ILIUTBI

Yeunue Fgy, BocnpuHUMaeMoe MONEpeyHON apMaTypoil, HOPMaJIbHOM K MPOJOIbHOM
OCH DJIEMEHTA M PACIIOJIOKEHHON PAaBHOMEPHO BJIOJIb KOHTYypa PacdyeTHOrO IONEPEYHOro
CEeUeHMsI, ONPENENSIOT 0 (hopMyIe

Fsw = 0,80s0l , (7.56)

rae Osw — YCWIME B IIONEPEYHON apMmaType Ha €AVHHULY UIMHBI KOHTYypa PacdyeTHOro
HIOTIEPEYHOT0 CEYEHUs, PACTIONIOKEHHOH B Tpenenax paccrostaus 0,5y mo ooe
CTOPOHBI OT KOHTYpa PaC4€THOTO CEYEHUS
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R, A,
Gou = =2 (7.57)

w

rae Rswt — ompenensroT o popmyne (5.15);

Agy — TUIOIIAAb CEUEHHs] MOIMEPEYHOH apMaTyphl C IIaroM Sy, PacHOJOXKEHHOH B
npenenax paccrosaus 0,5hp mo o0e cTOpPOHBI OT KOHTypa pacdyeTHOro
MOTIEPEYHOT0 CEUCHHUS;

U — mepuMeTp KOHTypa pacyeTHOIo IONEPEUHOro CEYCHMs], ONpeeieMbli COTIacHO
7.31.

[Ipn pacnosioKeHUH MONEepedYHONM apMaTrypbl HE PaBHOMEPHO II0 KOHTYpY
pacyeTHOr0 MOMEPEYHOr0 CEUEHHUs, a COCPEAOTOYEHHO Yy OCEH IJIomaaul Iepesadyn
Harpy3ku (Kpectoo0pa3Hoe pacloioKEeHHE MONepeyHON apMaTyphl), IEpUMeETp KOHTypa U
JUIsL  TIOTIEpEYHOW  apMaTypbl NPHUHUMAIOT 1O (AKTHUYECKUM JJIMHAM  yYacTKOB
pacrnonoxeHus ImonepeuyHo apmatypel Lsyx ¥ Lswy 1O pacyeTHOMY KOHTYpY
npojaaBiuBanHus (pUCYHOK 7.9, T).

3navyenue Fy+Fg npunumaror He Gonee 2Fy,. Ilonepeunyro apmarypy Y4MUTBHIBAIOT B
pacuete npu Fgy, e menee 0,25F,.

3a rpaHuIed pacroyioKEeHHsI IONEepedyHOM apMmarypbl pacyeT Ha HpOAaBIMBaHME
npou3BOIAT cornmacHo 7.31, paccmMaTpuBasi KOHTYp pacdyeTHOTO TONEPEYHOTO CEYEHUs Ha
paccrosinuu 0,5hg OT rpaHHIIBI pacONIOKEHHUS MONEPEYHOM apMaTypsI (prucyHOK 7.11).

[Ipr cocpemoTOYEHHOM PACIOJIOKEHUN TONEPEYHON apMaTyphl 1O OCSM IUIOIIAIN
nepefayd Harpys3ku, KpOMe€ 3TOro, pacyeTHbIH KOHTYp IOIEpEYHOro cedyeHus OeToHa
NPUHUMAIOT TI0 TUArOHAJBHBIM JIMHUSM, CIEIYIONIMM OT Kpas pacIlloJIOKEHUS MOTepedHOn
apMatypsl (pUCyHOK 7.9, T).

[Toriepeunast apmMatypa I0JKHA yIOBIETBOPIITh KOHCTPYKTUBHBIM TPEOOBAHUSIM.

Pacuem snemenmos na npooasnusanue npu oeticmeuu cocpeoomo4eHHbIX
CUTbL U U32UOArOUe20 MOMeHma

7.33 Pacuer »nemeHTOB 0€3 IMONepeyHOW apmarTypbl Ha MpOAABIMBAaHUE NpU
COBMECTHOM JICHCTBUHM COCPEIOTOYCHHBIX CHJIBI M M3rMbaroniero Momenta (pucyHok 7.10)
IIPOU3BOJAT U3 YCIOBHUS

2 <, (7.58)
Fb Mb

rne F u M — cocpenoTroueHnple cuila W W3rHOAIOMMKA MOMEHT OT BHEIIHEW HarpysKH,
yUUTBIBaeMbI€ NPH pacueTe Ha rnpojasiuBanue (7.30);
Fpou My —mpenenbHble 3HaUSHHSI COCPENOTOUYEHHOW CHJIBI W H3THOAIONIETO MOMEHTA,
KOTOPbIE MOTYT OBITh BOCIIPUHATH OETOHOM B PACYETHOM IONEPEYHOM CEUYCHUU
IIPY UX Pa3JIEIbHOM JICHCTBUU.

B >xene300eToHHOM Kapkace 3[JaHMH C IUIOCKUMH TEPEKPBITUAMH COCPEIOTOUYCHHBIH
U3rHOaroNIMi MOMEHT paBeH CyMMapHOMY M3THOAIONIEeMy MOMEHTY B CEUEHUSX BEpXHEH U
HIDKHEH KOJIOHH, MPUMBIKAIOIIUX K MEPEKPHITUIO B pACCMATPUBAEMOM Y3IIE.

[Ipenenbuyto cuny Fp onpenensitot cormmacuo 7.53.

[TpenensHbIit H3rubaromuii MoMeHT Mp onpeaenstoT no Gpopmyine
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Mb = Rbtth ho, (7.59)

riae Wy — MOMEHT CONPOTHBIICHHS PACUETHOTO IMOMIEPEYHOT0 CEUCHHUS, ONPEICIIICMbIi
coriacuo 7.35.
[Ipy neiicTBMM M3rMOAOIIMX MOMEHTOB B JBYX B3aHMHO IEPICHIUKYISPHBIX
TUTOCKOCTSIX PacueT MPOU3BOMIST U3 YCIOBUS

F M, M,

Ml IPSY (7.60)
Fb be

by

rae F, My u My — cocpennoroueHHble cuaa U U3rubarome MOMEHTHI B HAIIPABJIEHUAX ocel X
uY OT BHENIHEW HArpy3KH, yYUThIBAEMBIC MPU pacdyeTe Ha MPOAABINBAHNC
(7.30);
Fb, Mox 1 Mpy — ipezienbHBIE  COCPENOTOYEHHBIE CHJIA M M3rHOarole MOMEHTHI B
HanpaBleHusX oceil X u Y, KOTOpbIe MOT'YT ObITh BOCIIPUHSTHI OETOHOM B
PAacYeTHOM IOMIEPEYHOM CEUCHHH TP MX PA3ICIHLHOM JCHCTBHH.

Yceumue Fy onpenenstor cornacuo 7.31.

Veunust My 1 Mpy OnpenensioT COrjlacHO yKa3aHHMsAM, NPHUBEIEHHBIM BbIIE, INIPU
IEMCTBUHM MOMEHTA COOTBETCTBEHHO B INIOCKOCTH OCH X U B IJIOCKOCTH OCH Y.

[Tpr pacroyioKeHUH COCPEIOTOYCHHOW CHIIBI BHEIICHTPEHHO OTHOCHUTEIBHO IIEHTpa
TSOKECTH  KOHTYpa  pacyeTHOTO  IOMEPEYHOr0  CEYEHHUS  3HAUCHUs  HM3TUOAIONINX
COCpPEJIOTOYEHHBIX ~MOMEHTOB OT BHCIIHEH HAarpy3kd ONPEACISIOT C  Y4eTOM
JIOTIOJTHUTEILHOTO MOMEHTa OT BHEIICHTPEHHOT'O MPHUJIOKECHHUS COCPEIOTOYCHHON CHIIBI
OTHOCHUTEIIEHO IIEHTPA TSHKECTH KOHTYPA PACUETHOTO MOTIEPEYHOTO CEUCHHUS.

7.34 Pacyer mpoOYHOCTH JIEMEHTOB C MOMEPEYHON apMaTypoil Ha MPOAABIUBAHUE TIPH
JENCTBUM COCPEIOTOUEHHBIX CUJIbI M M3rH0arolero MomeHTa (pucyHok 7.11) mpousBoasT u3
YCIOBUS

F M

+
F, +F, M, +M_,

sw

<1, (7.61)

rae F u M — cocpennotoueHHble cujla M HM3rHOAONIUMI MOMEHT OT BHEIIHEH Harpysku,
yUUTBIBa€MbI€ NIPH pacueTe Ha npojasiuBanue (7.30);

Fp 1 My — mpenenpHbIE COCPEIOTOUCHHBIE CHIIA U U3THOAIOIINI MOMEHT, KOTOPhIE MOTYT
ObITb BOCHPHUHATHI OETOHOM B PAacue€THOM IONEPEYHOM CEUEHMH IpH HX
pa3AeNnbHOM JAEHCTBUY;

Fsw 1 Mgy — IpeiesibHbIE COCPEOTOUYECHHBIE CHIIA U U3TUOAIOIINI MOMEHT, KOTOPBIE MOTYT
ObITH BOCIIPUHSATHI TOIMEPEUHON apMaTypod Mpu UX pPa3AeIbHOM JEHCTBHH.
Yeunus Fy, My u Fgy onpenenstoT cornacHo 7.32 u 7.33.
VYeunue Mgy, BOCIpUHMMAaeMO€e MONEPEYHONW apMaTypoil, HOpMalbHON K MPOJOIBbHOMN
OCH DJIEMEHTa M pAaclOJOKEHHOW PpPaBHOMEPHO BJIOJIb KOHTYpAa pacyeTHOIO CEUYEHUS,
OTIPENIETISIOT 1Mo hopmyie
Msw=0,89swWsw , (7.62)

rae gsw 1 Wsy — onpenenstot cornacHo 7.32 u 7.35.
HpI/I HeﬁCTBHH COCpe)IOTO'—IeHHI)IX I/ISFI/I6aIOHH/IX MOMCHTOB B ABYX B3aNMHO
MEPIEeHIUKYISIPHBIX TUIOCKOCTSX PAacyeT MPOU3BOIAT U3 YCIOBHS

68



CII 27.13330.2011

F M M

X

+ r <y, (7.63)
Fb+}rsw be+M

+
Mby +Msw,y

SW,X

rae F, Myu My — cocpenorodeHHble crla ¥ U3rudarole MOMEHThI B HAaIlIpaBICHHUAX
oceit X u Y OoT BHEIIHKUX Harpy3ok (7.34);

Fb, Mox 1 Mpy  — mpenenbHble  COCPEIOTOYEHHBIE CHMJIA M M3TMOAOIIME MOMEHTBHI B
HarpaBjieHun oceil X u Y, KOTOpbIe MOT'YT OBITh BOCIIPHHSATHI OETOHOM B
pacdyeTHOM IIOTICPEYHOM CEUEHWUH TPH UX PpPa3IeIbHOM JICWCTBUU;

Fsw, Mswx 1 Msy,y — IpefienibHbIE  COCPEOTOYEHHBIE CHJIA U W3rHOarole MOMEHTHI B
HampaBlieHUssX oceir X W Y, KOTOpble MOTYT OBITb BOCIPHHSTHI
MOTIEPEYHON apMaTypoil pU UX pa3AeIbHOM JICHCTBUH.

Yeumusa Fy, Moy, Moy 1 Fgy onipenenstor cornacHo ykasanusim 7.32 u 7.33.

Yeunue Mgyy ¥ Mgy ONpEnenstoT cornacHo yKa3aHUsM, NIPUBEACHHBIM BbIIIE, IPH
JEUCTBUM HM3TrHOAOIIEr0 MOMEHTA, COOTBETCTBEHHO B INUIOCKOCTH OCH X U B IIOCKOCTH
ocu Y.

B ycnoBusix (7.61 u 7.63) npuHMMAarOT 3HaYEHHUSL:

Fo+ Fow < 2Fy; (7.64)
Mp+ Mgy < 2Mp ; (7.65)
Mp s+ Mawx < 2Mpy; (7.66)
Moy* Mawy < 2Mp,. (7.67)

7.35 B oOmiem crmydae 3Hau€HHE MOMEHTa COMPOTHBIICHUS PacueTHOrO KOHTypa OeToHa
npu nponaBauBaHUU Whyy) B HaINpaBIeHUSIX B3aUMHO TEPHEHIUKYISPHbIX ocell X u Y
OTIPEACIISAIOT MO hopmyse

I,
W)= ——2— | (7.68)
V() e

rie lbxy) — MOMEHT HHEPIIMU PACUETHOTO KOHTYPa OTHOCHTENBHO oceil Xo 1 Yo, IPOXOASAIINX
Jyepes ero HeHTp TsKecTH (pUcyHok 7.9);
Y(X)max — MAaKCHMaJIbHOE PACCTOSHUE OT PACYCTHOTO KOHTYpPA 70 €r0 EHTPa TSHKECTH.
3HaueHHe MOMEHTa MHEPUUU lpyy) ONPENENAIOT Kak CyMMY MOMEHTOB MHEPLHU lpy()i
OT/ENBbHBIX YYaCTKOB PACUETHOTO KOHTypa TIOTIEPEYHOTO CEYEHHS OTHOCHUTEIBHO
[EHTPATbHBIX OCEH, MPOXOASAIINX Yepe3 IEHTP TSHKECTH PacueTHOTO KOHTYpa.
[TonmoxxeHne IEHTpa TSHKECTH PACUYETHOTO KOHTYpa OTHOCHUTEIHHO BBIOPAHHOW OCH
OTIpeNieNsIoT 1o hopmyie

X(Y)o = ZLg—Ey)‘) (7.69)

1
rzae Lj — anmMHa oTAenbHOro y4acTka pacdeTHOro KOHTYPa;
Xi(Yi)o — pacCToOsiHHE OT ILIEHTPOB TSHKECTH OTACIBHBIX YYaCTKOB PAaCUYETHOTO KOHTYpa JI0
BBIOPAHHBIX OCEH.
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7.36 Jlns 3aMKHYTOrO IMPSAMOYTOJBHOTO KOHTypa (pHUCYHOK 7.9, a, 2) ¢ UIMHOM
y4acTkoB Ly u Ly B HampaBnenun ocedi X ¥ Y LEHTP TAKECTH PACIONOKEH B MECTE
nepeceyeHus oceil CHMMETPUU KOHTYDA.

3HayeHrne MOMEHTA MHEPIIMH PACYETHOTO KOHTYpa ONPENeIoT 1o hopmyre

Ioxy)= loxyrt loxy)z » (7.70)

rie lbxgy)1,2 — MOMEHT HHEPIIMU YYaCTKOB KOHTYpa AIHHON Ly 1 Ly oTHOCHTENBHO OCel X1 1
Y1, coBmagaroiue ¢ ocaMu X u Y.
3naueHus lpyy)1,2 onpenenstor no Gopmynam (7.71 u 7.72), npuHuMas yCI0BHO LIMPUHY
Ka)KJIOr0 y4acTKa KOHTypa JuInHOM Ly u Ly paBHO# eaunuLe:

Iox(y)= L.3x(y)/6 ; (7.71)
Iz =0,5LyeoL ) (7.72)
3nauenus Why(y) onpezessaior no gopmyie:
/
Wix(y) =~ 7.73
YT (7.73)
Woigy) = (L) Ly 0,33 Ly0). (7.74)

7.37 sl HE3aMKHYTOT'O PAcCYeTHOTO KOHTYpa, COCTOSIIErO M3 TPeX MPSMOIUHEHHBIX
y4acTkoB miuuHOH Ly u Ly (pucynok 7.9, 6), Hanpumep NpU PaCIOIOKCHUH IUIOIIAKH
nepeaaur Harpy3Ku (KOJIOHHBI) Y Kpasi TFIOCKOTO AJIEMEeHTa (TTUTHI EPEKPHITHUS ), TIOJIOKEHUE
[EHTpa TSKECTU PACUETHOTO KOHTYpa B HAMPBJICHUH OCH X OMPEIEISIIOT 10 popMyIie

2
_L+L L,

= 7.75
2L, +L, (7.79)

Xo

a B HampaBICHUU OCH Y — MEHTP TSHKECTH PACIOJIOKEH MO0 OCH CHMMETPUH PAaCYeTHOTO
KOHTYpa.
3Ha4YeHNs] MOMEHTa WHEPIUU PACUETHOTO KOHTYpa OTHOCHTEIHHO HEHTPAIBHBIX OCEH
X1 1 Y1 onpenenstot no ¢popmyse (7.70).
3HaueHH lpy(y)1 ¥ lbx(y)2 onpenenstor no Gopmynam:
3

L
lpxy = ?x +2L (x, —0,5L,)*; (7.76)
lbxz = Ly(Li-Xo)? . (7.77)

3HaueHus lpy1 1 lpyo onpenensror no popmynam:
loyr=0,5L.L?; (7.78)
lby2=L5 /12 . (7.79)

3nauenus Wyy 1 Wyy onpeniesisitot 1o gpopmynam:
1 I
be = i U WbX = —bx , (780)

Xo — X

X
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21

b
Wey = (7.81)

[Tpu pacyere NPUHUMAIOT HAMMEHBIIINE 3HAYEHUSI MOMEHTOB CONPOTUBICHUS Wy

7.38 JI1s HEe3aMKHYTOrO pacyeTHOro0 KOHTYpPAa, COCTOSILEro M3 JIBYX MPSIMOJIMHEWHBIX
y4acTkoB JumHOW Ly u Ly (pucyHok 7.9 6), Hampumep HpH pPacHOJIOKEHUH IUIOIIAJKH
nepeaadyd Harpy3ku (KOJOHHBI) BOJIM3M yria IUIOCKOTO 3JIEMEHTa (TUIMTHI TEPEKPBITHS),
MOJIOKEHHUE IEHTPa THKECTH PACYETHOTO KOHTYpa B HampaBieHHH oceid X U Y ompenensor
o ¢popmyie

2
Ly Lyoo +05L,) . (7.82)

L +L

X y

Xo(Yo) =

3Ha4YeHNs] MOMEHTA WHEPLUU PACYETHOTO KOHTYpa OTHOCHTEIBHO LEHTPAIBHBIX OCEH
X1 u Y onpenenstot no popmyie (7.70).
3naueHus lpyy)1 ¥ lpxy)2 onpenensaior no Gopmynam:

3

L
lpx2 = éux (x,—0,5L.)%; (7.83)
loxe = L, (L, — %)% (7.84)
loyr = L, (L, —¥o)%; (7.85)
L3
loy2 = ﬁ +L,(y,—0,5L,)>. (7.86)

3nauenus Wyy u Wyy onpenesnsitot no popmynam:

1 1
be = i nu be = —bx , (787)
‘xO x xO
1 1
Wy == 1 Wy =—2—; (7.88)
Yo L, -y,

[lpu pacyeTe NMPUHUMAOT HAUMEHBINUE 3HAYCHUS MOMEHTOB conpoTuBiicHHS Wpy U
Why.

7.39 3HaueHHs MOMEHTOB COITPOTHUBIICHUS TOMIEPEYHON apMaTyphl MPH MPOIABINBAHUN
Wawxy) B TOM ciydae, KOrja IONEpedYHas apMaTypa paclojioKeHa PaBHOMEPHO BIOJb
pacyeTHOr0 KOHTypa MpoJaBiuBaHUS (pHCYHOK 7.9) B mpeaenax 30HBI, TPAaHHIBI KOTOPOM
orcTosT Ha paccrosHuu 0,5hg B Kakayro CTOpOHY OT KOHTypa MpOJaBiMBaHHs OCTOHA,
IPUHUMAIOT PaBHBIMU COOTBETCTBYIOIUM 3HAUCHUSAM Wiy 1 Why.

[Ipr pacnooKeHUH MONEPeyHOil apMaTypsl B IUIOCKOM DJIEMEHTE COCPEIOTOYEHO 110
OCSIM TPY30BOHM IUIOMIAJIKM, HANPUMEpP IO OCH KOJIOHH (KpecTooOpa3HOe pacIoIOKEHHE
MOTIEPEYHON apMaTypbl B MEPEKPHITUH), MOMEHTBI COIMPOTHUBIICHHUS MOMEPEYHON apMaTyphbl
OIIPEJICTISIOT, TIPHHUMAsT COOTBETCTBYIOUIYIO (PAKTUYECKYIO JJIMHY OTPaHHYCHHOTO y4acTKa
PACIIOIOKEHHS TIONIEPEYHON apMaTypHI 10 PACYETHOMY KOHTYPY NMPOJABIUBAHUS Lowx M Lswy
(pucyHnok 7.9 2).

71



CII 27.13330.2011

8 PacueT 3j1eMeHTOB KeJj1e300e TOHHBIX KOHCTPYKIM
10 npeeJbHbIM COCTOSIHUSIM BTOPOM IPyNIIbI

O01IMe mMoJ0KeHus

8.1 PacyeTsI 110 mpeieNIbHBIM COCTOSIHUSIM BTOPOI IPYIIIBI BKJIIOYAIOT:

pacyer Mo pacKphITUIO TPEIINH;

pacder 1o aedopMarusm.

8.2 Pacuer mo o0pa3oBaHMIO TPEIIMH MPOU3BOAAT JUIS MPOBEPKH HEOOXOAMMOCTHU
pacdeTa 1o pacKphITUIO TPEIIUH, a TaKXKe I MPOBEPKH HEOOXOANMOCTH y4eTa TPEIIUH IpU
pacuete o AegopMaIusam.

[Ipu pacyere mo NpeaeabHBIM COCTOSHHSIM BTOPOM TI'PYIIBI Harpy3KH MPUHHMAIOT C
K03 PHUIIIEHTOM HAISKHOCTHU 10 Harpy3ke ys=1,0.

PacueT ke1e300€TOHHBIX 3JIeMEHTOB 0 PACKPHITHIO TPEIHH

8.3 Pacuer xene300€TOHHBIX JIEMEHTOB 1O PACKPBITUIO TPEIIMH MPOHM3BOIAT B TEX
cilyyasix, Koraa wu3rularomivifi MOMEHT OT BHEUIHEH Harpy3sku M Temreparypel M
OTHOCHUTEJIBHO OCH, HOPM@JIBHOM K IUIOCKOCTH JEHCTBHS MOMEHTA M IPOXOIAILLEH Yepe3
LEHTP TSKECTU IPHUBEJICHHOIO IONEPEYHOro CEeueHHsl 3JIeMEHTa, Oouiblie H3rHOaroIIero
MOMEHTa Mcr,, BOCIPUHUMAEMOr0 HOPMAJbHBIM CEUEHUEM 3JIEMEHTa IpU 00pa30BaHUU
TPEIIUH U orpenesieMoro mo gopmyie (8.3).

JUid 1LeHTpaJbHO PAcTAHYTHIX 3JIEMEHTOB IIUPUHY PACKPBITHS TPELIMH ONPEIENSIOT,
KOI'Zla IIPOJI0JIbHOE PaCTITMBAIOIIEE YCUIIME OT BHEIIHEH HAarpy3Ku U TemIepaTypbl OoJibliie
OpojaoJIbHOro  pacTsaruBaromiero  ycwiins  Nee, BOCHPUHUMAEMOro  3JIEMEHTOM — IIpU
00pa3oBaHUM TPEUIMH U onpeensieMoro mo gopmyie (8.9).

8.4 Pacuer Xene300€TOHHBIX 3JEMEHTOB HPOM3BOIAT IO HEMPOJOKUTEIBHOMY U
MPOJOKUTEILHOMY PpAcCKpBhITUIO TpelmuH. HenpoaomkuTenbHOE pacKpbiTHUE —TPELIUH
OTNpEeNeNAI0OT OT COBMECTHOTO JEHCTBHS TOCTOSHHBIX M BpPEMEHHBIX ([UIMTEJIBHBIX U
KpaTKOBPEMEHHBIX) HAarpy30K IpHU KpPaTKOBPEMEHHOM HarpeBe, IPOAOKUTEIBHOE — TOJIBKO
OT INOCTOSIHHBIX M BPEMEHHBIX [UIMTEIBbHBIX HAPY30K NpHU AAuTeNbHOM Harpese. [llupuna
PACKpBITUSL TPEIINH dere OT JEHUCTBUS BHEIIHEH HArpy3Kd U TEMIIEpaTypbl, onpeaenseMas o
dopmynam (8.3 u 8.9), He 1OIHKHA MPEBBIIATH MPEEIBHO JOMYCTUMYIO MIUPHHY PACKPBITHS
TPELIUH, KOTOPYIO IPUHUMAIOT PaBHOM!

a) M3 yclIOBHs 00ecrieueHUs] COXPAaHHOCTU apMaTyphl:

0,3 MM — Ipu IPOJOIKUTEILHOM PAaCKPBITUU TPELINH;

0,4 MM — Ipy HENPOAOIKUTEIBHOM PACKPBITHUH TPEILNH;

0) u3 yCJIOBUS OTpaHUYEHUS IPOHUIIAEMOCTU KOHCTPYKIIHUIL:

0,2 MM — ipy IPOJOKUTEIBHOM PACKPHITHH TPEILLUH;

0,3 MM — IpH HENTPOJOIHKUTEIIBHOM PACKPBITHH TPEIIUH.

8.5 lllupuHy pacKpbITUS TPEUIHH dcre ONPENENSAIOT UCXOAS W3 B3aMMHBIX CMELICHUN
pacTsiHyTO apMmaTypbl U O€TOHa Mo 00€ CTOPOHBI TPEIIMHBI Ha YPOBHE OCH apMarypbl U
PUHUMAIOT:

IIPU MPOJIOJKUTENILHOM PACKPBITUU TPELINH

dere= dercl, (8.1)
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IIPY HENPOJOJIKUTEIILHOM PACKPBITUN TPEIIVH

Qerc= dere 1t dere2 - dere 3, (8-2)

/1€ dere,1 — IIMPUHA PACKPBITUS TPELIUH OT IPOJOJIKUTENBHBIX IOCTOSHHBIX U BPEMEHHBIX
Harpy3oK IIpy JUIMTEJIbHOM HarpeBe;
dcre2 — IMPUHA PACKPBITUS TPEIIMH OT IPOAOJDKUTENBHOIO JAEUCTBUSA NOCTOSHHBIX U
BPEMEHHBIX (UIUTEIbHBIX U KPATKOBPEMEHHBIX) HArPY30K MPU KPATKOBPEMEHHOM
Harpese;
Acre,3 — LIAPUHA PACKPBITUSA TPEIIMH OT HPOJOJDKUTEIBHOTO JEUCTBUS MOCTOSHHBIX U
BPEMEHHBIX JUTUTENIBHBIX HArPY30K IPU KPaTKOBPEMEHHOM HarpeBe.

Omnpenesienne MOMeHTa 00pPa30BaHUs TPEUINH, HOPMAJIbHBIX
K NMPOJO0JIbHOI OCH 3JIeMeHTa

8.6 Msrubaromuiit MOMEHT Mcrc Ipr 00pa30BaHUM TPEIIUH ONPEACIISIOT COIIacHoO 8.9.

Ecnmu ycunus B Kene300€TOHHOM 3JEMEHTE BBI3BAaHBI TOJBKO BO3ACHCTBUEM
TEMIEPaTypbl, TO pacyeT oOOpa30oBaHMsI TPEUIMH CIEIyeT MPOU3BOAUTH: B DSJIEMEHTAX
CTaTMYECKH HEOIPENeINMbIX KOHCTPYKLUH, KOIJa Iepenaja TeMIepaTypbl IO BbICOTE
ceuenus 6omnee 30°C; B cTaTUYECKH ONMPEACTUMBIX KOHCTPYKIUsAX — 6onee 50 °C; mpu 3TOM
TEMIepaTypa pacTAHYTOM apMaTypbl B 3J€MEHTaX M3 OOBIYHOTO TSKEJIOro OETOHAa BBIIIE
100°C u u3 xapoctoikoro xene306erona — Beiie 70 °C.

[Ipy coBMECTHOM BO3JIEHCTBUU HAarpy3Kud M TeMIeEpaTypbl TpellnHa oOpa3yercs OT
BHEIIHEH Harpy3ku rnpu 0ojiee HU3KUX TeMIepaTypax.

Pacuer mo oOpaszoBanuio TpemuH npu Temneparypax Bbime 200 °C, amemMeHTOB
cu > 0,4 % MOXHO HE IPOU3BOJUTH, TAK KAK ITH JIEMEHTHl pabOTalOT C TPELIMHAMHU B
pacTSIHYTOM 30HE.

8.7 Ompenenenne MOMEHTa 00Opa30BaHUS TPEIIMH MPOM3BOJAT C YYETOM HEYNpPYTuX
nedopmaruit pacTsiHyToro 6erona corjacHo 8.8. Jlomyckaercs MOMEHT 00pa3oBaHus TPEITUH
ornpenenaTh 0e3 yuera HEYNpyrux aegopmanuii pactsHyroro 6erona no 8.9. Ecau npu sTom
ycnoBus 8.4 u 8.20 He yIOBIETBOPSIIOTCS, TO MOMEHT OOpa30BaHUS CIIEIYET ONPENENSITh C
y4€TOM HEyNpyrux aegopManuil pacTsiHyToro 0eToHa.

8.8 MomeHT 00pa3oBaHUsI TPEIIMH C y4ETOM HEYNpyrux aedopMaruii pacTsHyTOro
0eTOHa ONpPEeNeNAIOT C YIETOM CIIEIYIONINX MOJOXKEHUH]:

cedeHus nocie 1eopMUpOBaHUS OCTAIOTCS TIOCKUMU;

SMIOPY HAIPSHKEHUH B C)KaTON 30HEe OETOHA MPUHUMAIOT TPEYTOJIbHOU (hOPMBI;

SMIOPY HAIPSDKEHUH B PACTAHYTOM 30HE NPUHUMAIOT TparneuueBUAHON (OpMBI C
HANPSDKEHUSIMH, HE TMPEBBIIIAIONIMMHA pPACYCTHBIX 3HAYCHHWM COMPOTUBJICHHS OeToHa
PacTsKEHUIO;

HaMpsDKEHUS B apMaType MPUHUMAIOT B 3aBUCIMOCTH OT OTHOCHUTEIBHBIX JedopMariuil
KaK Jij1s ynpyroro tena (pucyHok 8.1);

OTHOCHUTEINIbHYIO Je(OpMallii0 KpailHero pacTSHYTOro BOJIOKHA O€TOHAa MPUHUMAIOT
paBHOI ee MpeAeNbHOMY 3HAYEHHMIO &pt IPU KPAaTKOBPEMEHHOM JAEWCTBUM HArpy3kud M
HarpeBa; Ipu JIBYX3HAYHOH smrope edopManuil B CEUSHUH AJIEMEHTa — IPUHUMAIOT PaBHOM
Ebt2 .
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a) Eb Gb 6) b Ob

G 8'5 O

[

X=V

&
Y,
Yy

| Eel

X=

Es Gs E Os

Eu2 Rbt,ser,t En Rbt,ser,t

1- YPOBEHL LHEHTPA TAXKECTU NPUBEACHHOTO IMONIEPEUHOI'0 CCUCHUSL

Pucynox 8.1 — Cxema Hanpsi;keHHO-1e(OPMHPOBAHHOI0 COCTOSIHHMSI CeYeHUsI dJIeMeHTa NIPH NpoBepKe
00pa30BaHus TPELMH NPH AeliCTBHM M3rudaouero MoMeHTa (a), u3ruéapumero MOMeHTa
U NIPO/IOJIBLHO CHIIBI (0)

8.9 MomeHT oOpa3oBaHMs TpemuH 0e3 ydeTa HEynpyrux aeopmanuii pacTsHYTOTO
0eToHa My ONpeAeNsoT KaK IS CILIOIIHOTO YIPYroro Tejia o Gopmyie

Mere=(Rotser.t— ot + ocs) WENey . (8.3)

B dopmyne (8.3) 3HaK «IH0C) NPUHUMAIOT MPU CXKUMAIOLIEH CHJIE U 3HAK «MHHYC» —
npu pactsruatomeit cuie N.

MoOMEHT CONpOTUBIIEHUS MPUBEAEHHOTO CEUEHHs Ul KpailHero pacTsHyTOro BOJIOKHA
o6etona W, onpenensitoT no popmyie

J
W= (8.4)

Vi

/i€ € — PACCTOSIHUE OT TOYKH MPHIIOKEHUS MTPOJOTBHOM criibl N, pacronokeHHO! B IIEHTpe
TSOKECTH TIPUBEICHHOTO CEYCHHS DJJIEMEHTa, JO SJIPOBOM TOYKH, Hamboee
yIaJeHHOW OT PAaCTSAHYTON 30HBI, TPEUIMHOOOPA30BAHUE KOTOPOI MPOBEPSIIOT.
3HaYeHHE €y ompeesieTcs: o Gpopmyre

8= Y (8.5)

red

MoOMEHT UHEpPLUY MPUBEICHHOTO TIOTEPEUYHOTO CEYCHHSI Jreg OMPEACTISIOT MO hopMyIe
(6.27). Paccrosame oT Hambosiee paCTAHYTOTO BOJIOKHa O€TOHa /0 IIEHTpa TSHKECTH
MPHUBEICHHOTO TMOMEPEYHOr0 CEeUeHUs dJeMeHTa Y; ompenesitoT mo dopmyne (6.32).
Hanpsoxenus cxatust OT paciupeHusi 0eToHa Ha YPOBHE PAaCTSAHYTOM apMaTyphl IIPH HarpeBe
Opt JJOTTYCKAETCSI ONPEENATh 10 hopMyIie

oot = apt t Ept . (8.6)
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Hanpspxkenus pacTspkeHUS OT COKpalleHusi OeToHa Ha YpPOBHE pacTSHYTOH apMaTrypsl
IIPU OCTBIBAHUU O¢s TOITYCKAETCS ONPEAETATh Mo hopmyie

Ocs= Ocs tp Ept . (87)

B dopmynax (8.3, 8.6, 8.7) Rptsert onpenenstor mo popmyne (5.8), Ept — mo dhopmyne
(5.9), apt mpuHEMarT 1O Ta0NI. 5.7, acs — 1O TabsHIEe 5.8 B 3aBUCUMOCTH OT TEMIIEPATyPhI
0eToHa Ha ypOBHE PacTAHYTON apMaTyphbl.

8.10 Homyckaercst MmoMeHT compotuBienuss W omnpenensats 6e3 yuera apmaTypel. B
aToM ciydae 3HaueHus ls u I's B popmyne (6.29) u 4s u A's B popmyne (6.27) npuHUMAIOT
paBHBIMU HYIO. 1)1t M3ru0aeMbIX 2JIEMEHTOB MOMEHT CompoTuiieHus ceuenus W 6e3 yuera
apMaTypsbl OMPeeNsioT Mo hopmyie

2
w=21" (8.8)
6

8.11 Vcumue Ngrc mpu 00pa3oBaHUHM TPELIMH B IEHTPATbHO-PACTAHYTHIX AJIEMEHTaX

OTIPECIISIOT 1O hopMyIie

Nere= Aved (Rbt,sert,t -opt + ch)- (8-9)

3naueHust Ared, Rbtsertts Obt, Ocs IPUHUMAIOT 110 8.9.

8.12 Ormpenenenre MOMeHTa OOpa3oBaHMsI TPEHIMH HAa OCHOBE HEITWHEHHOU
nehOpMaITMOHHON MOJICITH IMPOU3BOMAT, UCXOS U3 OOIINX MOJIOKCHUN, TPUBEICHHBIX B 5.16,
HO C y4eTOM pa0oThl O0eTOHAa B PACTAHYTOW 30HE HOPMAJBLHOTO CEYECHHs, OMpEeesseMOoil
TPEXJIMHEUHOW JMarpaMMOW  COCTOAHMS. PacueTHble  XapaKTEPUCTUKU  MaTepUalioB
NPUHUMAIOT ISl IPEAENIbHBIX COCTOSHUI BTOPOW IPYMIbl IPU MAaKCHMAaJbHOM TeMIieparype
HarpeBa KpallHEro BOJIOKHA OCTOHA pACTAHYTOW 30HBI. 3HadeHus Mg ompenensor w3
pelieHus ypaBHeHHH, npencrasiennsix B CIT 52-101 [1].

Pacyer mIMpUHBI PACKPBITHS TPELIUH, HOPMAJIBHBIX
K IIPOI0JILHOM OCH 3JIEMEHTA

8.13 IlIupuHy pacKpbITHS HOPMAIIBHBIX TPEIIUH OMPEACTISIOT 10 Gpopmyie

O
Acre=Q1P2(3Ys E—S —& +& |l;, (8.10)

st

re @1 — Kod(GUIMEHT, YIUTHIBAIOUINHA MPOAODKUTEILHOCTD JIEHCTBHS HArPY3KH U
TeMIepaTyphbl:

¢1=1,0 — mpu KpaTKOBPEMEHHOM JEHCTBUN HATPY3KU U TEMIIEPaTypHI;

¢1=14 —npu UTENBHOM ASUCTBUHU HArpy3KH U TEMIIEPATypHI,

¢ 2 —KO3(POUIMEHT, yYUTHIBAIOIINNA MPO(UITE TPOAOIBLHON apMaTyphI:

¢2=0,5 — 1 apmMaTypsl NEPUOTUIECKOTO MPODUIIS;

¢2 = 0,8 — mst rmagKoii apMaTyphI,

¢3 — KO3 HUIMEHT, YUUTHIBAIOIINNA XapaKTep HarpyKeHUus:

¢3=1,0 — s n3rubaemMpIX U BHEIIEHTPEHHO CHKATBIX AJIEMEHTOB;

¢3= 1,2 — 151 pacTAHYTHIX 3JIEMEHTOB.

Koo dummenr, yuuthiBaromuii HEpaBHOMEPHOE paclpeneieHne OTHOCHTEIhHBIX

negopmanuii  pacTSIHYTOM apMaTypbl MEXAy TpEIIMHAMH Vs, JOMYCKaeTcs HPUHUMATh
paBabM 1. Ecim mipu 3TOM pacdeTHOe pacKphITHE TPEUINH IMPEBBIMIAET mpenenbHoe (8.4),

3HAUEHUE s OMPENeNstoT 1o ¢popmyne (8.21).
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8.14 HampspkeHue B MPOJOJIBHOW PACTIHYTOW apMaType B HOPMaJIbHOM CEYCHHU C
TPELIMHOM, COOTBETCTBYIOILEH BHELIHEH HArpy3Ke U TeMIepaType, ONpeAesstoT o Gpopmyiie

— M(hO _yc) o (811)

Os— sl
Jred

1€ Jred — MOMEHT HHEPIMU IPUBEJCHHOTO TIONEPEYHOTO CEUCHHS OTHOCUTENBHO €ro LEHTPa
TSDKECTH C YYETOM IUIOIIAAU CEYEeHHs OETOHA TOJIBKO CXKATOM 30HBI, IIOIAAEH
CEUYCHUS CKATOM apMaTypsl ¢ KOA(PPUIUEHTOM NPUBEICHUS CKATOW apMaTyphl K
OETOHY a's1 M pacCTAHYTOH apMaTypsl ¢ K03()(HUIUESHTOM NPUBEICHHS PACTIHYTOM
apMartypsl K OCTOHY a1

Jred= Jot+ Js as1+J's a's1. (8.12)
3nauenue Jp ompenenstoT no ykazanusm 8.30. 3Hauenus Js u J's ompemensitor mo

dopmynam (8.35) u (8.36) u Y. — mo dopmyie (8.40). s u3rnbaeMbIX dJIEMEHTOB Y=X
(pucyHok 8.2), riie x — BBICOTA C:KaTO# 30HBI OeTOHA, onpeaensgemMast 1o 8.3 1 npu as;= as).

a)
M b2 M
N VM | N 5
i A
' £ : /1 \ t
6) ; 8)
& O & O
o € >
o a4 o
) M .
]/
= =
Us E / 65
. 4 2 s

1- LEHTP TAXKECTHU NPUBECIACHHOI'O CEYCHUA

Pucynok 8.2 — Cxema HanpskeHMil 1 JepopManuii B cedeHUH ¢ TPELIMHON NPH AeiicTBUM
U3rudawuero MoMenra (@, 0), I3rudaUEero MOMEHTA M POI0JbHOM CHIIbI (8)
3HadyeHuss KO3()(PUIMEHTOB TMpHUBEIEHUs apMaTypsl K OETOHY OINpenensioT o
dbopmymnam:
JUISL PaCTSHYTON apMaTypsl

E
as1=—"— (8.13)
b,red t
JUISL C)KaTOM apMarypsl
E!
a'slz st i (814)
Eb, red t

3HavYeHHs] MOJYJIsl YIIPYTOCTH pacTsHyTon Eg u cxxaroit E's apmaTypsl onpenensitoT mo
dbopmyne (5.23).
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[lpuBenennplii Monaynb aedopmauuu  OetoHa Epireqt ydUUTHIBaOmUN HEympyrue
nedopmaruu cxxaToro 6€ToHa, ONMpeaesIoT 1Mo GopMyIie

R er ,t
Ebredt = —2L . (8.15)

gbl red

[Mpounocts OetoHa Rpgert ompemenstor mo  Qopmyne (5.6), OTHOCHTEIHHYIO
nedopmaruio 0€TOHA &y req MPUHUMAIOT TIO TAOMHIIE 5.6 17151 KPaTKOBPEMEHHOI'O HarpeBa.
HanpsokeHus os 1omyckaeTcs: onpeaessaTh mo Gopmyse
M

= , 8.16
o z, A, ( )

TI€ Zs— PacCTOSIHUE OT UEHTpPA TKECTH PACTIHYTOM apMaTypbl JO TOYKH NPHIOKECHUS
PaBHOACHCTBYIOLIEH YCUIIMW B CKATOM 30HE 3JIEMEHTA.
st 27IeMEHTOB MPSAMOYTOJIBHOTO MOMEPEUHOr0 ceueHus: 0e3 ydyeTra CKaTol apMaTypbl
3HAYEHHE Zs ONIPENIEISIOT 1o hopMyIie

z=ho — X/3. (8.17)

J1J1s 2JIeMEHTOB TIPSIMOYTOJIBHOTO, TABPOBOT'O C TIOJIKOW B CXKATOH 30HE U JIByTaBPOBOTO
MOTIEPEYHOT0 CEUCHHMS JOMYyCKAETCs 3HAUCHHE Zg TPUHUMATH paBHbIM 0,8N.

8.15 Ilpwu neticTBum n3rubaromero MoMmeHTa M u npoonbHOM cuiibl N HaInpsiKEHUs os B
PaACTSHYTOM apMaType OIpeeisifoT o GopMyIie

M (h, —
oz | M =y) N (8.18)
Jred Ared

r1ie Ared, Jred, Yc— COOTBETCTBEHHO ILIONIA/(b, MOMEHT HHEPIIMU IPUBEJACHHOTO TIOMEPEYHOTO
CeueHHs AJIEMEHTa U PacCTOsSTHUE OT HauboJiee CKaToro BOJIOKHA OETOHA 10
[EeHTpa TSHKECTH TPUBEACHHOTO CEYEHHS, KOTOpBIE  OMpPEIEISIOT
COOTBETCTBEHHO 1O opmynam (6.27,8.12 u 8.40), ¢ yverom miomaan
CEUEHUS TOJIbKO C)KAaTOM 30HBI O€TOHA, IUIOIIA/IEH CEUEHUsT PACTAHYTOH U
C)KaTOW apMmaTrypbl, IpuHUMas KO3(PQUIMEHT NpUBENEHUS pPACTIHYTOU
apMaTtypbl K OETOHY 051 U CXKATOM apMaTyphl o'sy.

JlomyckaeTcst HalpsbKeHUsl 0s ONPeAeTsTh 1Mo (popmyie:
_Nfe, tz)

= 8.19
Os Az, ( )

TJI€ €5 — PACCTOSIHUE OT IIEHTPA TSHKECTU PACTIHYTOU apMaTyphl 10 TOUKH TPHUIIOKCHUS
npoosbHOM critbl N ¢ yueTom skcueHTpucurera, pasHoro M/N.

st >IeMeHTOB TIPSMOYTOJIBHOTO CEUeHHUs 0e3 ydeTa CKaTol apMmaTypbl 3HAueHUE Zg
JOTTyCKaeTcs onpenensaTh no ¢opmyne (8.17), B KOTOpol 3HaYeHHE X TPUHUMAETCS PABHBIM
BBICOTE CKATOM 30HBI O€TOHA C YYETOM BIUSHHUS MPOJOIBHON CHIIBI, onpezensemMoit mo 8.31,
npuHUMas KO3 (GUIIMEHTHI TPUBEACHUS apMATypPhI K OETOHY 02, Ot's1.

Jnst 31eMeHTOB MPSAMOYTOJIBHOTO, TABPOBOTO C MOJIKOM B CKATOW 30HE, ABYTaBPOBOTO
MOMNEPEUHBbIX CEUEHU JOMYCKAeTCsl 3HaUYEHUE Zs MPUHUMATh paBHbIM (,7.
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B dopmynax (8.18 m 8.19) 3HaK «mwoc» MPUHUMAIOT NPU PACTATHBAIOLICH, a 3HAK
«MHHYC» — TPU CKHUMAIOIIEH MpoosibHOM cuie. HampsokeHusi os HE JOJDKHBI MPEBBINIATH
Rs,ser,t-

8.16 3naueHus 6a30BOr0 PACCTOSHUSA MEXIY TPeIuHaMH |s oripeaensior mo ¢popmyiie

A
Is= O,SA—b’dS (8.20)

s

u npuaumarT He menee 10ds u 10 cm u He 6onee 40ds u 40 cM I BIIEMEHTOB ¢ pabodyeit
BBICOTOM IONIEPEYHOr0 ceueHUs He bonee 1 M.

[Tnomanp cedeHus: pacTIHYTOro OeToHa Ap; ONIPEICISIOT 10 BHICOTE PACTSHYTOH 30HBI
Xt, ICTIOJIB3YsI PaBUJIa pacueTa MOMEHTa 00pa30BaHusI TPEIIMH cOoTaacHo 8.6—8.12.

B mo6om cirydae 3HaueHHE Apt MPUHUMAIOT PABHBIM IUIOIIAIN CEYCHHUS TPHU €€ BHICOTE
B mpenenax He MeHee 2a u He 6omnee 0,5h.

8.17 3nauenue kod3puimenta s ornpenestor no hopmyie

ys=1-08 Zee (8.21)

O

TJI€ Os crc — HAIIPSDKEHUE B TIPOIOJIBHON PACTSAHYTON apMaType B CEUEHUU C TPEIIMHOM cpazy
rocJie 00pa3oBaHusl HOPMAIBHBIX TPEUIUH, onpeensiemMoe 1o 8.14;
0s — TO e , IPU JISUCTBUU paccMaTpPUBAeMON HATPy3KU U TEMIIEPATYypPHI.
Jist n3rubaeMpIX 3JIEMEHTOB 3HaYeHHE KO PUIMEHTA s JOMYCKACTCS ONPENENATh 110

dbopmyre
\VS = 1_018 %’ (8.22)

rae M. — cm. 1o 8.9.

8.18 Mlns >xene300€TOHHBIX JJIEMEHTOB W3 OOBIYHOTO OCTOHA TIPH TEMIIEpaType
apmatypsl 6osee 100 °C u u3 KapocToWKoro OETOHa MpHU TeMIepaType apMmarypbl Oolee
70 °C B popmyne (8.10) yuuThIBaIOT TEMIIEpaTypHbIE Ae(OpPMaIUH &, BEI3BAaHHBIE PA3HOCTHIO
TEMIEpaTypHbIX AedopMmaluii apmaTypsl U OeToHa Tmpu HarpeBe U JedopMaiuu
TEMIEPATYPHOI ycaaKu O€TOHA &cs IPU OCTHIBAHUU.

TemnepaTtypHbie AedopMaIluu paclIUpEeHus IPU HATpeBe

&= (astm - apt) th, (8.23)
" TCMIICPATYPHBIC ,[[e(i)OpMaHI/II/I YKOPOUCHUSA OeToHa ITpU OCTBIBAHHHU I1OCJIC HarpeBaZ
Ecs=0ics by (8.24)

Ie  Osm — OMPENENsioT mo hopmyie (6.42);
Opt ¥ Ocs — TPAHUMAIOT COOTBETCTBEHHO 110 Tabumam 5.7 u 5.8;
tp, — Temneparypa 6eToHa Ha YPOBHE PaCTSIHYTON apMaTyphbl.

Pac4er 3/1eMEeHTOB KeJ1e300eTOHHBIX KOHCTPYKIMI 110 AedopmanusimM
8.19 Pacuer 211eMEHTOB KeJI€300€TOHHBIX KOHCTPYKIHU 10 JeOpMAaIUsM TPOU3BOISAT

C YYETOM 3KCIUTYaTallMOHHBIX TPEOOBaHUM, MPEIbABISEMBIX K KOHCTPYKIIUSIM.
Pacuer no neopmariusim cieayer Npou3BOJUTh Ha JieiicTBHE:
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MOCTOSIHHBIX, BPEMEHHBIX JUIUTEIBHBIX M KPAaTKOBPEMEHHBIX HArpy3oK u
KPAaTKOBPEMEHHOTO HarpeBa IpU OTrpaHUYEHHH AedopManuil TEXHOJIOTHYECKUMH WU
KOHCTPYKTUBHBIMHU TPEOOBaAHHUSIMU;

MOCTOSHHBIX M BPEMEHHBIX JJIMTENBHBIX HAarpy30K M JUIUTEIBHOTO HarpeBa IpHU
OTrpaHHYEHUU JeopManuii SCTETHUESCKUMU TPEOOBAHHSIMH.

3HaueHHs TpeNeNbHO JONMYCTHMBIX aedopmanuii snemeHTOB mnpuHuMaioT 1o CII
20.13330 m HOpMATUBHBIM JIOKyMEHTaM Ha OTAEIbHBIC BU/IbI KOHCTPYKILIUH.

Pacuer skes1e300eTOHHBIX 3JIEMEHTOB 110 NPOrudam

8.20 Pacuer >xene300€TOHHBIX 3JIEMEHTOB IO MPOTHOaM NPOM3BOIAT W3 YCIOBUS:
nporud Keae300€TOHHOTO DJIEMEHTa OT JICHCTBHS BHEUIHEW HArpy3KH M TEMIIEpaTypbl He
JOJDKEH TPEBBIIATh 3HAYEHUS TMPENEIbHO JIOMYCTUMOTO Nporuda xene300eTOHHOTO
JJIEMEHTA.

[lpy fAEWCTBHUM MMOCTOSIHHBIX, JUIMTEIBHBIX M KPAaTKOBPEMEHHBIX HArpy3o0K H
KPaTKOBPEMEHHOTO W JUTMTEIBHOTO HarpeBa Mporud OajoKk WM IUTUT BO BCEX CIyYasx HE
JIOJKEH TIPEBBIIIATE /150 MPOJETA M /75 BBLIETA KOHCOIN.

8.21 Ilporu6 >xene300eTOHHBIX 3JIEMEHTOB, OOYCIOBIEHHBIA nedopMmaruell u3ruoa,
OTIPEACIISIOT 1O hopMyIie

f= 1%(1} dx, (8.25)

0 r

rae M . — u3rubaromuii MOMEHT B CEYCHHH X OT JCHCTBUS SIUHUYHOMN CHIIBI, PUI0KCHHON
M0 HAMPABJICHUIO MCKOMOTO TMEPEMEIICHUs SJIEMEHTa B CEUCHHH X IO JJIUHE
npouieta |, 11 KoToporo onpeaesoT Mporuo;

— | — IOJIHasA KpUBU3HA JJICMCHTAa B CCYCHHU X OT BHEIITHEHN Harpysku, Ipu KOTOpOﬁ
r

X
OTIpEeAEISAIOT MPOTHo.
JUis KOHCTPYKIMH TEIJIOBBIX arperatoB M3 KapOCTOWKOIo kejie300€TOHAa B KaXKIOM
KOHKPETHOM CITydae MPOrud 3J€MEeHTa YCTaHABINBACTCS TPOEKTOM.
B obmem cimydae 1s skene300€TOHHBIX U3rM0aeMbIX 3JIEMEHTOB BBIYMCICHHE MPOruoda
MMPOU3BOIAT IIYTEM p336I/I€HI/I$[ OJICMCHTA Ha pPAa Y4YaCTKOB, ONPCACICHUA KPHBU3HBI Ha
IPaHUIIAX ATHX YYaCTKOB (C Y4€TOM OTCYTCTBMS WJIM HAIWYMS TPEIIMH U 3HAKa KPUBU3HBI) U

MEPEMHOKCHHUA SIIHOP MOMCHTOB M.n KpUBU3HBI | — | IO JJIMHC 3JICMCHTA IIpH JIMHEHHOM

X
pacnpenelneHny KpUBU3HBI B Mpefiesiax Kaxa0ro yyactka. B atom ciydae nporu6 B cepennHe
IpoJieTa JIeMeHTa ONpeAeIsIoT 1Mo Gpopmyine

2 2’1
f= ! 5 3) + lj +6) i lj + lj +(3n-2) lj : (8.26)
12n r sup| r sup,r i=1 r il r ir r c
1) 1) y y
rac | — y | — — KpHUBHU3HA 3JICMCHTA, COOTBETCTBCHHO Ha JICBOU U ITPABOU OIIOpax;
r r
sup,| sup,r
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1 .
— | ,|—| — KpUBU3HBI 3JIeMEHTa B CEUYCHHUU | CJIeBa U CIIpaBa OT OCU CUMMETPUU
r), \r),

il ir

(cepenuHbI poJIeTa);

1
— | — KpUBHU3HA BJIEMEHTA B CEpEAMHE MIPOJIETa;
r

c
N — YETHOE YMCIIO PAaBHBIX YYACTKOB, HA KOTOPBIE Pa3AesaioT MPOJIeT, IPUHUMAaeMOe He
MeHee 6;
| — mposner anemenra.

B dopmymax (8.25) u (8.26) KpUBU3HBI 1 OTIPEICIISAIOT MPHU ACHCTBUU HArpy3KH IO
r

1
ykazaHusaM 8.25-8.35 COOTBETCTBEHHO JUIsl Y4acTKOB 0€3 TPEIIMH U C TPellMHAMU. 3HaK —
r

NPUHUMAIOT B COOTBETCTBUU C AIOPOI KPUBU3HBI.

8.22 Jlns m3rubaeMpIX DJIEMEHTOB ITOCTOSHHOTO IO JUIMHE 3JIEMCHTA CCUCHUs, He
UMCIOIIUX TPEIIMH, MPOTHObI ONPEACISIOT M0 OOIIMM TPaBUIIaM CTPOUTEILHOW MEXaHHKH C
UCIIOJIb30BAaHUEM JKECTKOCTH IMOTICPEYHBIX CEUYCHHI, ompeaensiemMoir 1o ¢dopmyne (8.33),
NPUHUMAsT KPUBU3HY H3MEHSIONICHCS 10 JJIMHE DJIEMEHTa MPONOPIMOHAIBLHO 3HAYCHUSIM
M3TrU0ar0IIero MOMEHTA.

Jiss  cBOOOJHO ONEPTHIX MM KOHCOJIBHBIX JJIEMCHTOB MAaKCHMAaJIbHBIA TPOTUO
OTIPECIISIOT 1O hopMyIie

1

f =sl? o (8.27)

max

1
rac - — IIOJIHAA KpUBU3HA B CCUCHUU C HanOOJILIITIM I/ISFI/I6aIOHH/IM MOMCHTOM OT
r

max
Harpy3kM U TEeMIIepaTyphl, IPA KOTOPOU ONpPENeNstoT IPOruod.

Jnist m3ruGaeMpIX DIIEMEHTOB JIJIs IOCTOSTHHOTO 110 JUTHHE DJIEMEHTA CEUSHHSI, UMEFOIINX
TPELINHBI, Ha KKJA0M yJacTKe, B IIpeJesiax KOTOPOro U3rndaroil MOMEHT He MEHSIET 3HaK,
KPUBHU3HY JOMYCKAETCS BEIYUCIIATH ISl HanOoJiee HANPSKEHHOTO CeUYEHUs, PUHUMAsT €€ JIIst
OCTAJIbHBIX CEYEHMH TaKOro yd4acTKa HW3MEHSIOMIENHCS MPONOPLUUOHAIBHO 3HAYSHUSIM
U3ru0aroIero MOMEHTA.

8.23 KoadduumeHT S 3aBUCUT OT BUA Harpy3kM M pacueTHOM cxembl 3jemMeHTa. s
CBOOOJTHO OMEpTHIX OaJOK W paBHOMEpPHO pacmpeneneHHod Harpy3ku S = 0,1, mpwm
COCpENOTOUEHHON cuiie B cepenuHe nposiera S = 0,08, npu AByX COCPEOTOYEHHBIX CHIIaX,
IIPUJIOKEHHBIX HA PACCTOSIHUU d OT KaXKJI0W OINOpPbI s=a’/48e’. JI1s KOHCONbHOMU OalNKu Mpu
pPaBHOMEPHO pacrpesielieHHol Harpy3ke S = 0,25, mpu cocpeoTOYeHHOW cuile Ha KOHCOJH
s = 0,33, mpu cocpeTIOTOYECHHOM CHIle Ha pacCTOSTHUK a oT onopsbl $=0,17a/(3 —a/e);

8.24 Tlporu6 fi, oOycnoBneHHbI qedopmanusMu OT HEpaBHOMEPHOTO HarpeBa OeToHa
10 BBICOTE CEUCHUS JIEMEHTA, OTIPEIeIsIeTCs IO hopMyIie

!
1
f, = ‘Mx — | dx, (8.28)
0 L
rae | — | — KpHUBH3HA 3JIEMEHTA B CEYEHHH X OT BO3JCHCTBHSI TEMITEPATYPHI C YIETOM
r

x
HaJIM4YWAg B JaHHOM CCUCHUU TPCIIWH, BEI3BBAHHBIX YCUIIUAMU OT }IeﬁCTBI/IH
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Harpy3KH WIH TEMIIEPATyphl, OTIPENIENIIETCS COTJIacCHO YKa3aHusiM 6.25—6.28;

M —cm. 8.21.
[Tpu pacuere CBOOOAHO OMEPTON WM KOHCOJBHOM OAaaKd IMOCTOSHHOM BBICOTHI C
OJIMHAKOBBIM pPAaCIpe/eieHHeM TEeMIepaTypsl OSTOHA MO BBICOTE CEUYEHHUS Ha BCEH JJIMHE
OaKu Iporud, BEI3BAHHBIM BO3CHCTBUEM TEMIICPATYPhI, ONPEAEISIOT 10 (hopMyiie

1
fo=|—1s0?, (8.29)
r t
] y
riae | —| — KpUBH3HA OT BO3CHCTBHUS TEMIIEpATyphl, ONPEACIIeTCs coriacHo 6.26—6.38;

rJ

S — k03 punHeHT, TPUHUMAEMBIH 110 8.23 171t CBOOOHO OMEPTHIX U KOHCOJIBHBIX
Oasox.

[TporuGsl COOPHBIX AIIEMEHTOB KOHCTPYKIMH M3 KapOCTOWKOro OETOHA, MMEIOIINX
OJIHOCTOPOHHEE apMHUpPOBAHUE U CBApHBIE CTHIKM apMaTypbl B PacTSHYTON 30HE CEUYCHUS,
OTIPENIENIAIOTCA C y4YETOM TOBBIIICHHON 1e(OpMAaTHBHOCTH CTHIKOB. [Ipum 3TOM KpuBH3HA
JJIEeMEHTa B Ipe/esiaxX CThIKa, ONpe/eieHHasl KaK JUIsl eJIoro dJIEMEHTa, YBEIUYUBaeTCSI B 5
pa3 Ipu 3aM0JTHEHUH IIBA PACTBOPOM I10CIIE CBAPKH CTHIKOBBIX HAKJIA/IOK.

8.25 KpuBu3zHy u3rubaembIX, BHELUEHTPEHHO C)KAaThIX W BHELEHTPEHHO PACTSIHYTHIX
AJIEMEHTOB JIJIsl BRIYMCIICHHUS MX TIPOTUOOB OIPEIEIISIOT:

a) 7S DJIEMEHTOB WJIM YYacTKOB JJIEMEHTa, IJIe B PAacTAHYTOH 30HE HE 00pa3yroTcs
HOpMaJIbHBIE K TIPOJIOJIFHON OCH TPEIINHBI;

0) s DIIEMEHTOB MJIU y4acTKa 3JIEMEHTa, TJIe B PACTAHYTON 30HE UMEIOTCS TPEIIUHBI.

DJeMeHTHl WM YYacCTKH JJIEMEHTOB pacCMaTpUBAIOT 0€3 TpEIIWH, €CI TPEIIUHBI He
00pa3yloTcsi MpH JeHCTBUM TOJHOM Harpys3ku, BKJIIOYAIOIIEH IMOCTOSHHYIO, BPEMEHHYIO
JUTATENIbHYIO U KPATKOBPEMEHHYIO HArpY3KH U YCHIIHS OT TEMITEPATYPHI.

8.26 IlomHyro KpHUBHM3HY H3rMOaeMbIX, BHELEHTPEHHO CXAaTbIX W BHELEHTPEHHO
PaCTSHYTHIX DJIEMEHTOB ONPEICISIOT 110 (GOpPMYyIIaM:

JUIsl y4acTKOB 0€3 TPELIUH B PACTSIHYTOU 30HE:

—==| +|=]; (8.30)

r \r), \r),

1 1 1 1
—= —) +| = + —j : (8.31)
ro\r), \r), \r),
B dopmye (8.30)
1 1
— |, — — KPHUBHU3HBI COOTBETCTBCHHO OT HCIPOAOIKUTCIBHOIO HeﬁCTBHﬂ
FJy \r/,

KPaTKOBPEMEHHBIX HArPY30K U OT MPOJIOJIKUTEIBHOTO IEHCTBUS TOCTOSTHHBIX
" BpEMECHHBIX JJIIUTCIbHBIX HAI'PY30K.
B dopmymne (8.31)
— | — KpHBH3HA OT HEMPOIOJHKUTEIBHOTO JICHCTBUS BCCH HArPY3KH, HA KOTOPYIO
r
1
MIPOM3BOJIAT pacueT 1o aehopMariusM;
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1
— | — KpHBH3HA OT HEMPOJIOJDKUTEIBHOTO ACHCTBUS MOCTOSHHBIX U BPEMEHHBIX
T,
JUTUTEIILHBIX HaTrPY30K;
1 .
— | — KpUBHU3HA OT MPOJOHKUTEIHLHOTO JICHCTBUS MOCTOSTHHBIX U BPEMEHHBIX JUTUTEIHHBIX
rJs
Harpy3okK.
1 1 1
KpuBusnsel | — |, | —| u | — | onpexnensitor coriacHo 8.27.
r r r
1 2 3

1 .
8.27 KpuBH3HY XKeJIe300€TOHHBIX JJIEMEHTOB — OT JCHCTBHS COOTBETCTBYIOIIUX
r

Harpy3ok (8.26) onpenesiroT mo popmyiie
1 _M
—=—, (8.32)
r D
rie M — u3rubaroimnii MOMEHT OT BHEIIHEW Harpy3kd (C y4eTOM MOMEHTA OT MPOJOJIbHOMN
ciwibl N) OTHOCHUTENBHO OCH, HOPMAJIBHOW IIOCKOCTH JCHCTBUS HM3THOAIOIIETO
MOMEHTAa W TPOXOJAIICH dYepe3 ULEHTP TSHKECTH MPHUBEICHHOTO IOIEPEUYHOTO
CEUCHHSI DIIEMEHTA;
D — u3ruOHasi >KECTKOCTh TPUBEJCHHOTO IOMEPEYHOr0 CEUCHHs 3JICMEHTa,
ompezaenseMas o Gpopmyse

D = Ep1 lred, (8.33)

rae Ep1 — Moayns nedopmannu 6eToHa, onpenensieMblil B 3aBUCUMOCTH OT
IPOJOJDKUTEIBLHOCTU ACUCTBUS HArPY3KH U TEMIIEPATYPHI;
lred — MOMEHT MHEPLIMHU PUBEIEHHOTO MONEPEYHOI0 CEYEHNUs OTHOCUTENIBHO €T0 LIEHTPa
TSYKECTH, ONPEAEIIAEMBII C YUETOM HAJMYMSI U OTCYTCTBUS TPELLMH.
3naueHuss moxayns aedopmanuu OeroHa Epy M MOMEHTa HHEpPUUH MPHUBEAECHHOIO
ceueHUs leg [UIA 2€eMEHTOB 0€3 TPEIIMH B PacTAHYTOM 30HE U C TPEIIMHAMH ONpPEIEsSIOT
COOTBETCTBEHHO 10 8.28 1 8.29.

7KecTKoCTh KeJ1e300€TOHHOT0 JIEMEHTA HA YYacTKe
0e3 TpelMH B PACTSAHYTOM 30He

8.28 XectkocTh xkene300eToHHOro 3MeMeHTa D Ha yuyacTke 03 TpellnH OMpeneNsioT
o ¢opmyie (8.33).

MowmeHT uHepiuH |lreg MPUBEIEHHOTO CEYEHHs 3JEMEHTa OTHOCHUTENBHO €ro IEeHTpa
TSOKECTH ONPEACTSAIOT KaK Ui CIUIONIHOTO Tejda MO OOIMMM TpaBHJIaM COTPOTHUBIICHUS
YIPYTUX 3JEMEHTOB C y4€TOM BCEd IJIOUIaJU Ce4yeHHUs OCTOHa W IUJIONIa/ied pacTSHYTOM
apMatypbl ¢ KO3 pUIMEeHTaMU TPUBEACHUS PAaCTIHYTOM apMaTyphl K OETOHY o U CXKaTol
apmarypsl o'

Ired=| + IS o + Ils a', (834)

riae | — MOMEHT HHepIH OETOHHOTO CEYEHHsI OTHOCUTEIBHO LIEHTPA TSHKECTH TMPHBEICHHOTO
MOTIEPEYHOTO CEUCHHUS DJIEMEHTa, KOTOphId TpH Temrmepatypax Harpesa o 400 °C
omnpenensor no ¢popmyse (6.15) u npu 6osiee BHICOKOH TeMIieparype — coriacao 6.16,
6.20 u 6.21;
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Is, I's — MOMEHTBI HWHEpPUUHU IUIOUIAZCH CEYEHUsT COOTBETCTBEHHO PACTSAHYTOM U CHKaTou
apMaTypbl OTHOCHTEIIBHO IIEHTPa TSIKECTH MPHUBEICHHOTO TOMEPEYHOTO0 CEUEHUS
DJICMCHTA

Is= As (ho-yo)%; (8.35)
I'= A's (ye-a')°. (8.36)

KoadduimenTs! npuBeneHus pacTaHyTON apMaTypbl K OETOHY

E
g =l (8.37)
Ebl
U C)KaTOM apMaTyphl K OCTOHY
EI
a'=— (8.38)
Ebl

rae Eq u E'ss— Mogynu ynpyroctu pacTsHyTOM M CKAaTOM apMmaTypbl ONpPEAEsIOT 110
dopmyine (5.18) B 3aBHCHMOCTH OT TEMIIEPATYphl PACTSIHYTOW M CIKATOM
apMaTypBhl.

JlomyckaeTcsi omnpeiessiTb MOMEHT UHepiuu leg 0€3 ydera apmarypbl coryacHo 6.16,

6.20 u 6.21. 3nauenus moayis nepopmarmu OetoHa B dopmynax (8.33), (8.37) u (8.38)

NPUHUMAIOT PAaBHBIMHU:

MpHU KPATKOBPEMEHHOM JICWCTBUH HAIPY3KH M HArPeBe

Ep1=¢nEp, (8.39)

e @p — KO3 UIIUEHT, YIUTHIBAIOIINN BIUSHUEC KPATKOBPEMEHHOM IMOI3ydecTH OETOHA U
NPUHUMAEMBIii 17151 6eToHa cocTaBoB (Tabmuia 5.1):

Ne1-3,6,7,10,11,19-21.................. 0,85
Ne 4,5,8,9,23,24 ...cooeiiiiiiiiinn. 0,80
Ne12-18,29,30 ...ooveviniiiiniiiiens 0,70

MIPY TIPOIOJDKUATEIFHOM JCHCTBUY HArpy3ku U Harpese Ep;= Ep;, KOTOpHIA onpenensor
nmo ¢opmyne (5.10) B 3aBUCMMOCTH OT TeMIlepaTypbl O€TOHAa B IEHTPE THKECTH
MIPUBEICHHOTO CEUEHUSI.

Paccrostaue ot Hanboee cKaToro BOJIOKHA OETOHA JI0 IIEHTPa TSHKECTH MPUBEICHHOTO
MOTIEPEYHOT0 CEUEHUs DIIEMEHTA OMPEeNSIOT o (hopmMyie

S
_ c,red
yo= ol (8.40)
Ared
rJe Sc red — CTATHIECKUI MOMEHT IIPUBEIEHHOTO CEYEHHS SJIEMEHTA OTHOCUTENLHO HANOOJIEE
CXKAaToro BOJOKHa 6eTOHa, paBHLIﬁ
Sc,red = Sc+Ssca+S'sca’ ; (8-41)

Ared — TUIOIIAb TPUBEACHHOTO TOMEPEYHOTO CEUEHUS dJIEMEHTa, olpeensercs no ¢popmyse
(6.27), a ee ctaTnvecKkuii MOMEHT OTHOCHTEIBHO HarOOJIee CIKATOTO BOJIOKHA OETOHA

Sc = Ared 0,5h ; (842)

As, S, A's, S'sc — TUTOIIAH TOTIEPEYHOTO CEYCHHS K UX CTATHICCKHUE MOMEHTBI OTHOCUTEIIEHO
HamOoJee CKATOrO BOJIOKHA OETOHA, COOTBETCTBEHHO PACTSHYTOH M C)KaTOU
apMaTypbl
Sec=Ashp; (8.43)
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S's=Asd . (8.44)

7KecTKOCTD Kej1€e300€ TOHHOI'0 3JIEMEHTA HA YYacTKe
¢ TPEeIIMHAMH B PACTSAAHYTOM 30He

8.29 JXecTKOCTh 7KeIe300€TOHHOTO AJIEMEHTa Ha y4acTKaxX C TPEIIMHAMH B PACTSHYTOU
30HE ONPEACISAIOT C YUYETOM CIEAYIOIINX TTOJI0KEHHIH:

CeUeHHsI Mociie IePOPMHUPOBAHUS OCTAIOTCS IJIOCKUMU;

HanpsDKeHHEe B OETOHE CXKAaTOM 30HBI OMPEACTISIOT KaK sl YIIPYroro Tena;

paboTy pacTsHyTOro 0ETOHA B CEYCHUU C HOPMAJIBHOM TPEIIMHOW HE YYUTHIBAOT;

paboTy pacTsHyTOro OeTOHa Ha Yy4acTKE MEKAY CMEKHBIMUA HOPMAJIbHBIMU TPELUIMHAMHI
YUUTBIBAIOT MIOCPEACTBOM KO DUITUCHTA \s.

XKectkocTh xene300eToHHOro 3MemMenTa D Ha yyacTkax ¢ TpeluHaMu ONpeensioT Mo
dopmyne (8.33) u npuHUMAIOT HE OoJIee JKECTKOCTH 0€3 TPEIrH.

MowmeHT uHepuuH lreg MPHUBEICHHOTO MONEPEYHOTO CEYCHUS HIIEMEHTa OTHOCHTEIBHO
€ro IEHTPa TSDKECTH OINPECIISAIOT M0 OOIIMM MPaBUIaM CONPOTHBIICHHS YIIPYTUX DJIEMEHTOB
C YYEeTOM IUIOUIaTU CEYCHHsS OETOHAa TOJIKO CXKaTOM 30HBI, IUIOMIAJCH CEYEeHHUS CHKATOU
apMaTypbl ¢ K03(QQUIIMEHTOM NPUBHIICHHS apMaTYPhl K OCTOHY 051 U PACTSIHYTOH apMaTyphbl
¢ K03 (HUIIMEHTOM NIPUBEICHUS apMaTYypPBI K OETOHY 052 TI0 (hopmyIie

lrea=lb+ ls a2+ I's a's1 (8.45)

rae lp, Is, I's — MOMEHTBI HHEPIIMY TIIOMIAIEH CEUeHHsI COOTBETCTBEHHO CKATOM 30HBI OETOHA,
pacTSIHYTOH H CXaTol apMaTypbl OTHOCHUTEIBHO LIEHTpa THKECTH
MIPUBEICHHOTO TIOMIEPEYHOTO CeUeHUs 0e3 yuera OeToHa PaCTSIHYTON 30HBI.
3nauenus |, onpenenstor cornacHo 8.30.
3navenus lsu |'s ompenenstor no dpopmynam (8.35) u (8.36), mpuHUMAs Yem PABHBIM
paccTosHUIO OT Haunboyiee CXKATOro BOJIOKHA OETOHAa 1O IIEHTpa TSHKECTH MPHUBEICHHOTO
HIOTIEPEYHOT0 ceUYeHUsI Oe3 yueTa OeTOHa pacTsIHYTOH 30HbI (pUCYHOK 8.3).
JIns u3rubaeMbIX JIEMEHTOB

Yem = Xm , (8.46)

/1€ Xm — CPEAHSIS BBICOTA CYKATOW 30HBI OETOHA, YYUTHIBAIOIIAS BIUSIHHE PAOOTHI
pacTsHyTOro 0eToHa MeX 1y TPEIIMHAMHU U onpezenseMas coriacHo 8.31.

a) 6)
€ 0y = &E, oy, & 0y = &E, g,
¢
& A 5 =l
& Oy EJES.! € g o, = ExE:J
-." o
" M -
S
M & N—e / R
(g
/ 1
ESM fESm a
- 0: = ESMEJ,l?d,I == O’s = E:mEJ,mi,l

1- HEHTP TAKECTU NPUBEACHHOI'O CCUCHUS

Pucynox 8.3 — Cxema HanpsizkeHHil 1 1epopManuii B IpHBeJeHHOM NONEPEYHOM CEYCHHH JJIEeMEHTa ¢
TpelIMHAMH NPH pacuyere Mo AedopManusaM, NIPH JeldcTBUH N3rudaioniero MoOMeHTa (a), n3ruéarmniero
MOMEHTA U NPOIOJIbHOI CHIBI ()
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3HavyeHus K03 puimeHTa npuBeIeHUs C)KaTOW apMaTyphl K OETOHY a'sy OTIPENENISIOT O
dopmyne (8.14) m kodp(UIMEHT NMPUBENCHUS PACTIHYTOW apMaTypbl K OCTOHY Ogp IO

dbopmyie
g =—2"L (8.47)

[TpuBenennbIii Moayab nedopmaluu cxkaroro 6eToHa onpeaensroT mo Gopmyne (8.15).
[TpuBeneHHbI MOIYNb MedopMaluyd PacTSIHYTOM apMarypbl Egreq: ONMPEenensioT ¢ y4eTom
BIIMSTHUS PAaCTAHYTOTO O€TOHA MEXAY TpellHaMu 1o ¢popmyie:

E
Esredt=—", (8.48)

s

rae Eg — ompenensror mo dopmyie (5.18). 3HaueHune kodddUIMEHTA s ONPEACISIOT TIO0
dopmyne (8.21). [lonmyckaercs mpuHUMATD s = 1, ClIe0BaTeNbHO 05 = 0s1. [Ipu aTOM, ecnu
ycnoBue 8.20 He yIOBIETBOPSETCS, pacdeT MPOM3BOIAT C y4eToM KOd(h(HUIMEHTa s IO
dopmyne (8.21).

8.30 MoMeHT WHepIHH TUIOIIAI CCUSHUs CKATOM 30HBI OeTOHA | OTIpeIensIoT:

a) TpH JICHCTBHH TOJHKO M3rHOaroniero MoMeHTa M:

IUISL DJIEMEHTOB MPSIMOYTOIBFHOTO TIONIEPEYHOTO CEYECHUs IO (hopMyIie

bx?
3

JUIS DJIEMEHTOB TaBPOBOI'O (CO CXKAaTOW IOJIKOM) U JIByTaBPOBOI'O MOINEPEYHBIX CEUEHUI
C HYJICBO# JIMHUEH, PACIIOIOKEHHOW B peOpe HIDKE CKaToM Mosku (Xm > h's), mo hopmyie

b= ; (849)

3 (b —b)h? i
=1, + 17, = LBl o % g ] |, (8.50)
3 12 h,

0) mpu neicTBuM uirubdaromero Mmomenta M u npogoiasHOU cunbl N (CkUMaromen uim
pacCTATUBAIOIIEH ):
JUISL 3JIEMEHTOB MPSIMOYTOJILHOTO TIONIEPEYHOr0 ceueHus o hopmyie

3
bx;,

L,

2
1+12 M—o,sj : (8.51)
X

m

JUIS DTIEMEHTOB TaBPOBOTO (CO CXKATOMW MOJKOM) U IBYTaBPOBOTO MOMEPEYHOTO CEUEHUI
C HYJICBO JIMHHEH, PacIIOIOKEHHON B peOpe HIKe CkaToi moiku (Xm=>h'r), mo ¢hopmyie

3 2

2
b: —b)h?
I, = bx., 41419 Yem —05 +(f# 1+12 Yom ~05 . (8.52)
3 X 12 i

m f

B Tex cmywasix, koraa ompenenseMasi corimacHo 8.31 BbICOTa CKaTOM 30HBI Xm < h',
MOMEHT WHEpIHH |, BEIYUCISIFOT KaK JUTS SJIEMEHTOB MPSIMOYTOJIBHOTO TIONIEPEYHOT0 CEUCHUS
no ¢popmynam (8.49) u (8.51), npunumas b = b'.

8.31 Jlnst m3rubaemMbIX 3JEMEHTOB MMOJ0KEHUE HEHUTpaNbHOW OocH (CpeaHEH BBICOTHI
CKaTO# 30HBI OETOHA), OTIPENEISIOT U3 YPABHEHHS
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Sho = 52 Sso— t's2 S's0 (8.53)

rae Spo , Sso M S'sp — CTaTUYECKHME MOMEHTHI COOTBETCTBEHHO C)KaTOM 30HBI OeTOoHA,
PACTAHYTOU U CKATOU apMaTypbl OTHOCUTEIILHO HEUTPAIBHON OCH.
JI71s1 2JIeMEeHTOB MPSIMOYTOJBLHOTO MTONIEPEYHOT0 CeUEHHUsT 0€3 CHKaTOl apMaTyphl BEICOTY

C)KaTOU 30HBI Xy ONPEICISAIOT 0 popMyIie

Xm = ho(\/(:usasz)z + 2:“50552 — H Oy, ) . (854)

st mpsIMOYTOJIBHBIX CEUYEHUH C PAcTAHYTOM M CKATOW apMaTypoil BBICOTY CXKaTOM
30HBI ONIPENENAIOT 1O (hopmyIIe

= Ut ) 2 1 ) s ) (659

JInsi TaBPOBBIX C MOJIKOM B CKATOM 30HE U JIBYTAaBPOBBIX CCUCHUM BBICOTY CKATOU 30HBI
OTIPEACIISIOT 1O hopMyIie

! ! ! ! ! ! ! h' ! ! !
X = hO (lusaSZ T U0y +:uf)2 +2(,Usa52 THs Oy %O + M %h ) _(:usasz T U0y +:uf)
0

(8.56)
S 8.57
y7A bh, (8.57)
AL
=3 - 8.58
I bh, (8.58)
At
A By 8.59
y2x bho ( )
rac Alf — IJiomraab nonepequro CCUCHUA CBCCOB CKAThIX ITOJIOK

A= (b’ —b) h'; . (8.60)

JIns BHEUEHTPEHHO CKAaThIX M BHEIEHTPEHHO PACTSHYTHIX 3JEMEHTOB II0JOKEHHE
HEHUTPAJIbHOW OCH, BBICOTHI CKaTOM 30HBI ONPEACIISIOT U3 YPABHEHUS
e lo+ ol + asllg,o 1 (8.61)
Spo ~ UspSsp + S g
r7€ YN — PAaCCTOSIHUE OT HEUTPAIBHOU OCH JI0 TOUKH MPHUIIOKEHUS TPOI0JIbHON CUITbI N,
OTCTOSIIEH OT IEHTpa THKECTH MOJHOro ceveHus (Oe3 ydera TperinH) Ha
paccrosiauu eg = M/N;
Ibo , Sbos Is0, Sso, I'so ¥ S'so — MOMEHTBI HHEPITUHU M CTATUYECKHE MOMEHTBI COOTBETCTBEHHO
CKaTol 30HBI OETOHA, PACTSIHYTON U CXKAaTOM apMaTyphbl
OTHOCHUTEIIBHO HEUTPAIBHOM OCH.
JomyckaeTcss 3Ha4€HHE BBICOTHI CKATOM 30HBI AJIEMEHTOB MPSIMOYTOJIBHOTO CEYEHHUS
npu aeicTBUM m3rudaromiero momMenta M u npononbHo# cuibl N onpenessiTe mo popmyne

Xn =X £ i{rml\l\/ll )
ed

(8.62)
I'1I€ Xm1 — BBIYMCIISIOT KaK TSI U3rH0aeMbIX DJIEMEHTOB coryiacHo 8.31;
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Jred, Ared — MOMEHT MHEPIIMH IPUBECHHOTO MOTIEPEYHOI0 CEUEHHSI 3JIEMEHTa OTHOCUTEIBHO
€ro IEeHTpa TSDKECTM M IUIOLA/Jb IPUBEIEHHOIO IONEPEYHOIo CeueHUs,
orpeiessieMbIe JIJIsl TOJTHOTO ceueHHs dieMeHTa (0e3 ydera TPeLIrH) COrIacHO
6.16-6.18, 8.28.

B ¢opmyne (8.62) 3HaK «IIIIOC» MPUHUMAIOT MPU CKUMAIOIIEH MPOJOIBHON cuie, a
3HaK «MUHYC» — IIPU pacTArUBarolle Mpo10JbHOM CHUJIE.
8.32 XecTrocTh M3rnbOaeMbIX >KeI€300€TOHHBIX AJIEMEHTOB JIOIYCKAETCs OIPENEeNATh

o ¢popmye

D = Epredt AsZ (ho— Xm), (8.63)

I7le Z — pacCTOsIHME OT IIEHTpa TSKECTH PACTSHYTOH apMarTypbl 0 TOYKH HPUIIOKEHUS
PaBHOJACHCTBYIOLIEH YCHIIUN B CKAaTOM 30HE.
JUis 3I1eMEHTOB NPSMOYTOJIBHOTO Ce4eHHUsi 0e3 yueTa cKaToil apMmaTypbl 3HaueHHe Z
OTIPEACIISIOT 1O hopMyIie
z=hy — Xm/ 3. (8.64)

[l 371eMEHTOB NPAMOYTOJIBHOTO, TABPOBOI'O € ITOJIKOM B CKAaTOM 30HE U IByTaBPOBOI'O
HOIEPEYHBIX CCUCHHUI Jomyckaercst npuaumats Z = 0,8ho.

8.33 IIporu0sr xene300€TOHHBIX IEMEHTOB MOXKHO ONPEICISAThH 10 OOUIMM IpaBUIaM
CTPOUTEIBHOM MEXaHUKH C MCII0JIb30BAaHUEM BMECTO KPUBU3HBI HEIIOCPEACTBEHHO M3THOHBIX
KECTKOCTHBIX XapakTepucTUK D myrem 3ameHbl ympyrux H3ruOHBIX XapakrtepucTtuk El B
pacyeTHBIX 3aBHCHMOCTSX Ha yKa3aHHbIE XapakTepUCTUKH D, BbluucieHHbIE IO (opMynaM
(8.33) u (8.66).

ITpu coBMECTHOM JEMCTBUU KPAaTKOBPEMEHHBIX U JUIMTEIBHBIX HAIPY30K U TEMIIEpaTyp,
MOJTHBIN MPOTrH0 3JI€MEHTOB 0€3 TPelIMH M C TPEUIMHAMHU B PACTSHYTOW 30HE OIPEICIISIOT
yTEeM CYMMMPOBAHUS MPOTHOOB COOTBETCTBYIOLINX HArpy30K M JUIMTEIHOCTH HArpesa, Mo
AQHAJIOTHM C CYMMHPOBaHHEM KpPUBU3HBI coriacHo 8.26, mpuHUMas JKEeCTKOCTHBIC
xapakTtepucTuku D B 3aBUCMMOCTM OT YyKa3aHHOW B 3TOM IyHKT€ MPUHATOU
IIPOJIOJKATEIIBHOCTH JIEUCTBUS, pacCMAaTpUBAEMON Harpy3ku M Harpesa. Jlomyckaercs mnpu
OTIpEIeIEHNH JKECTKOCTHBIX XapaKTepUCTUK D 31eMEeHTOB ¢ TpelmuHamMH B pacTsIHYTOH 30HE
OpUHUMaTh Kod3pduuueHnt ys = 1. B 3ToM ciaydae  mpu COBMECTHOM J€HCTBUU
KPaTKOBPEMEHHBIX M JUIMTENIbHBIX HArpy30K M TeMIepaTyp, MOJIHBIH MPOTrud 3JIE€MEHTOB C
TpEellMHAMU B PACTAHYTOM 30HE OIpENesSioT IyTeM CYMMHUPOBaHHS MpPOTrHOOB OT
KPaTKOBPEMEHHOT'O JIEHCTBUS KPATKOBPEMEHHBIX HArpy30K M TEMIEPATYP U OT JUIMTEIBHOTO
NENCTBUS JUINTENbHBIX HArpy30K M TEMIIEpaTyp, C yYYETOM COOTBETCTBYIOUIMX 3HA4YE€HUMN
KECTKOCTHBIX XapaKTepUCTUK D, kak 3TO MPUHATO U1 3JIEMEHTOB 03 TPEeIIHH.

8.34 Jlns wm3rubaempIX ODIIEMEHTOB TMPSMOYTOJBHOTO, TaBPOBOTO W JIBYTaBPOBOTO
CEYEHNI KPUBU3HBI HA Y4aCTKaX C TPEUIMHAMM B PACTAHYTON 30HE JOIYCKAETCs ONpPEAEIATh
o ¢popmye

M —¢,bh*R
( 1 ] _ ¢2 bt ,sert (865)

; ¢1 Est As h02

rae kKo HUIMEHTHI @1 TpUHUMaKOT 1o Tabnuue 8.1, ¢, — mo Tabnuie 8.2.
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Tabnuma 8.1

Ko3¢ duireHTs! @1 npy 3HAYCHUSIX (01, PABHBIX

o <0,07, 0,10 0,15 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00
0,0 060 | 055 | 049 | 045 0,38 0,34 030 | 0,27 | 0,25 | 0,23 0,22 | 0,20
0,2 069 | 065 | 059 | 055 0,48 0,43 039 | 036 | 0,33 | 0,31 0,29 | 0,27
04 0,73 | 069 | 065 | 0,61 0,55 0,50 046 | 042 | 040 | 0,37 0,35 | 0,33
0,6 0,75 | 0,72 | 068 | 0,65 0,59 0,55 051 | 047 | 045 | 042 0,40 | 0,38
0,8 0,76 | 0,74 | 0,71 | 0,69 0,62 0,58 054 | 051 | 048 | 046 0,44 | 0,42
10 [077 075072 ] 070 | 065 | 061 | 057 | 054 | 052 | 049 | 047 | 045
A b b g
UO1=——0q; M = +—al,.
*ph, St bh, bh, S
Tabnuma 8.2

Ii(;?e?;?i_ Koaddurmentsl ¢, mpu 3HAYEHUSIX Uds;, PABHBIX
u | wt | <007 ]0,07-0,1]0,1-0,2]0,2-0,4[0,4-0,6]0,6-0,8]0,8-1,0] <0,07 [0,07-0,1] 0,1-02]0,2-0,4]0,4-0,6]0,6-0,8[ 0,8-1,0

HenpopomxurtenpHoe NeiicTBHE HATPY30K M TEMIIEPATYP [IponomkuTenpHOE IeHCTBHE HATPY30K M TEMIIEPATYP
00 | 00 0,16 0,16 | 0,16 | 0,27 | 0,17 | 0,27 | 0,27 | 0,15 | 0,14 | 0,24 | 0,23 | 0,13 | 0,12 | 0,12
00 | 0,2 0,20 0,20 {020 |021|022|023]|0,23|0,18 0,18 | 0,18 | 0,17 | 0,17 | 0,17 | 0,16
00 | 04 0,22 0,23 |023|024|0,26 027|028 |0,21]021)021]021]0,21| 0,20 | 0,20
00 | 06 0,24 025 025027029 (031]0320,23]|023]|023]|023]|024|0,24|0,24
00 | 08 0,25 0,26 | 0,27 |029|0,32 034|036 |024]|024]|025]|025]| 0,26 | 0,27 | 0,27
00| 10 0,26 0,27 [028|030|0,34|037]0,39]0,25]|0,26|026]|027]028)|029| 03
02 | 00 0,24 023 023022021021/ 0,20 | 0,20 | 0,21 | 0,20 | 0,28 | 0,16 | 0,15 | 0,14
04 | 00 - 0,31 | 029|027 026 |025]| 0,24 - 0,27 | 0,26 | 0,22 | 0,19 | 0,18 | 0,17
06 | 00 - 0,38 | 0,36 | 0,33 | 0,30 | 0,28 | 0,27 - 0,34 | 0,31 | 0,27 | 0,23 | 0,20 | 0,19
08 | 00 - - 043038035 |032] 0,30 - - 0,37 | 031]026| 023|021
10 ] 0,0 - - 0,50 | 0,44 1 0,39 | 0,36 | 0,30 - - 0,44 10,36 | 0,30 | 0,26 | 0,23
02 | 02 0,29 0,28 |028|028)027 (027|027 027|014 | 025 ]| 023|021 0,20 | 0,19
04 | 04 - 0,41 | 040039039 |0,38] 0,38 - 0,26 | 0,36 | 0,33 | 0,31 | 0,29 | 0,28
06 | 06 - - 053|052 |051|050] 0,49 - 0,38 | 0,48 | 0,44 | 0,41 | 0,38 | 0,37
08 | 08 - - 0,66 | 0,64 | 0,63 | 0,62 | 0,61 - - 0,61 | 0,56 | 0,51 | 0,48 | 0,46
10 ] 10 - - — 0,77 10,751 0,79 | 0,73 — - — 0,68 | 0,63 | 0,59 | 0,50

Ag (b —b)h’ Ag (bf -b) A
Hog=—— X, ue = +——al, pMs =—NHhe.
Tph, b T bhy  bh, St o T

OTIPENIETATh TI0 (hopMyIIe

KecrtkocTs M3rnbGaeMseix

QJIEMCHTOB C TpCIIMHaAMU B paCTHHYTOﬁ 30HC JOITYCKACTCA

¢1 Est As h(?

" M —g,bh*R

KprBHU3HY BHELEHTPEHHO CXaTbIX JJIEMEHTOB, a TaK)K€ BHELEHTPEHHO PAaCTSHYTHIX

bt ,ser t

(8.66)

AIIEMEHTOB MpHU NpHiIoKeHUH cuiibl N BHE paccTosiHMS MeXay apMarypamu S u S' Ha
y4acTKax ¢ TPELMHAMHU B PACTSHYTOH 30HE OIPEJEISOT 1o (hopMyIie

1

=+

r

N
i)
Sred Eb,red,t

re Sreq — onpenessitot mo gpopmyie (8.41) u Ep req — mo popmyne (8.15).
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OmnpenejieHne KPUBU3HBI KeJIe300€TOHHBIX 3JIEMEHTOB
Ha OCHOBe J1e()OpMAITMOHHON MOIeIH

8.35 IlonHy0 KpUBH3HY >KEJIE300€TOHHBIX 3JIEMCHTOB Ha ydYacTKax 0e3 TpemuH B
pacTsHyTOH 30HE ceueHHs onpeAeistoT no ¢opmyne (8.30), a HAa ydacTKax C TPEIIMHAMH B
pacTsHyTOi 30He ceueHus: — 1o ¢popmyse (8.31).

3HaueHUs KpUBHU3H, BXomsamux B (opmynsl (8.30) u (8.31), ompenensitor  u3
peuieHus  cucTembl ypaBHeHuit cormacuo 7.3.16 CII 52-101 [1]. Ilpu sTom mpm
OTIPENICIICHNH  KPHUBU3H OT  HENPOAOJKUTEIBHOTO  JCHCTBHS  HAarpy3ku W
KPaTKOBPEMEHHOI'0 HarpeBa B pacueTe HCIOJB3YIOT AMarpaMMbl KPAaTKOBPEMEHHOTO
neOpMUPOBAHUS CKATOIO M PACTIHYTOro OETOHA, a NMPHU ONPENEICHUH KPHUBU3H OT
IPOJIOJKUTEIIBHOTO ACHCTBHUS HArpy3Kd W TEMIEpaTypbl — AHArpaMMbl JUTUTEIHHOTO
nedhopmMupoBaHus OCETOHA C PACUCTHBIMU XapaKTECPUCTUKAMHU JUIS  MPEIEIbHBIX
COCTOSIHMM BTOPOM T'pYIIIHI.

9 KoHCTpYKTHBHBIE TPeOGOBaHUS
O01mume mMoJ10KeHU s

9.1 JIna obecrneueHusi HeCylled CIOCOOHOCTH, MPUTOJHOCTH K HOPMAaJIbHOU
OKCIUTyaTallil ¥ JOJTOBEYHOCTH OCTOHHBIX M JKEIE300€TOHHBIX KOHCTPYKIIMA TOMHMO
TpeOOBaHUH, OTPEACIISIEMbIX PACYETOM, CIICAYET BBITIOJIHITh KOHCTPYKTUBHBIC TPEOOBAHUS:

10 TEOMETPUYCCKUM pa3MepaM dJIEMEHTOB KOHCTPYKITHI;

[0 apMUPOBAHHIO (COACPKAHUIO W PACIIOJIOKECHUIO apMaTyphl, TOJIIUHE 3al[UTHOTO
cJ10st OeTOHA, AaHKEPOBKE U COCTUHEHUSAM apMaTyphl);

T0 3aIIUTe KOHCTPYKIUI OT HEOIArONpUsATHOTO BIUSHUS BO3JICHCTBUI Cpebl.

I'eomeTpuyeckue pasmMepbl KOHCTPYKUMI

9.2 MuHHMMaNbHBIE TEOMETPHUYECKHE pa3Mephl CEYCHHH KOHCTPYKIUH cleayer
Ha3HA4YaTh TAKMMH, YTOOBI 00ECIIEYNBATE:

HECYIIYIO0 CIOCOOHOCTh KOHCTPYKLIUU;

BO3MOYXHOCTh HAJJIEXKAIIETO pa3MeIeHHs] apMaTyphl (PaCCTOSHUS MEXAY CTEP)KHSIMHU,
TOJIIIMHA 3aIUTHOTO CJI0s1 O€TOHA U T.JI.), €€ AHKEPOBKU U COBMECTHOM pabOThI ¢ OETOHOM;

JIOCTATOYHYIO JKECTKOCTh KOHCTPYKIIHIA;

HEOOXOJMMYI0 OTHECTOMKOCTh, BOJOHEMPOHHUIIAEMOCTh, TEIJIO- M 3BYKOU3OJSIIHUIO,
KOPPO3UOHHYIO CTOUKOCTD, paJUAIIIOHHYIO 3aIIUTY KOHCTPYKIIUH U T.I1.;

BO3MOYXHOCTh Ka4€CTBEHHOT'O U3TOTOBJICHHSI ITPH OCTOHHPOBAHUH KOHCTPYKITHH.

9.3 MuHuMabpHBIE pa3Mephbl MOMEPEYHOTO0 CEYCHHS] MOHOJIUTHBIX KOHCTPYKIMH (st
oOecrevYeHNs KaueCTBEHHOTO H3TOTOBJICHUS ) PEKOMEH/TYEeTC S IPUHUMATh HE MEHEe:

80 MM — JUIsl CBOJIOB U KYIIOJIOB;

40 MM — IS IITOCKOCTHBIX DJIIEMEHTOB.

Pa3mepsl ceueHmil BHEIIEHTPEHHO CHKATHIX JIEMEHTOB JIJIsl 00ECTIeUeHUS UX KECTKOCTU

I
PEKOMEHTyeTCsl IPUHUMATh TAKUMH, YTOOBI MX THOKOCTh © . B T000M HaIpaBJICHUU HE

MMpeBhbINIaIa MPEACIbHBIX 3Ha‘leHHI>'I, YKa3aHHBIX B T8.6J'II/II_[C 9.1.
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Tabnuma 9.1

HpeﬂeﬂBHaﬂ FI/I6KOCTL |0/| BHEICHTPEHHO CKATbBIX 3JIEMCHTOB
JIeMEHTBL IIpU TeMIeparype OETOHa B ICHTPE TSHKECTH cedeHus, °C
20 50-100 300 500 700 900
Beronnrie 90 80 60 50 45 35
JKenezobeToHHbIE 200 145 90 55 — —

IIpumeganue— g xKene300eTOHHBIX 3JIEMEHTOB C OJHOCTOPOHHHM apMHPOBAHUEM IpeAENbHbIE THOKOCTH
MIPUHUMAIOTCS KaK AJIs1 OETOHHBIX 3JIEMEHTOB.

9.4 B KOHCTPYKUMAX 3JaHMH M COOPY)KEHUH, HCHBITHIBAIOUIMX TEMIEpaTypHblE WU
BJIQKHOCTHBIE BO3JEWUCTBUA, CIIEAyeT MpeAycMaTpuBaTb HUX pa3pe3Ky TeMIEpaTypHO-
yCaJOYHBIMM IIBaMM, PACCTOSHUS MEXAY KOTOPbIMH Ha3HA4yalOT B 3aBUCHUMOCTH OT
TEMITEPATYPHBIX YCJIOBUI U KOHCTPYKTUBHBIX OCOOCHHOCTEH coopyxkeHus (6.27).

[Tpu HepaBHOMEpHOH ocaake (QYHAAMEHTOB CiedyeT NpeAycMaTpuBaTh pa3felicHHUe
KOHCTPYKUUH 0CaJJOYHBIMH LIBAMHU.

ApMupoBaHue
Sawummulil cnou bemona

9.5 Apwmarypa, pacmonoXeHHass BHYTPU CEUYEHHMS] KOHCTPYKLHUH, JOJDKHA HMETh
3alIUTHBIA Ccl0M OeToHa (KacaTeJbHOE PACCTOSIHUE OT IMOBEPXHOCTH apMaTyphbl 10
COOTBETCTBYIOIIEH IT'PaHU KOHCTPYKIIHIT), YTOOBI 00ECTIeunBaTh:

COBMECTHYIO pabOTy apMaTypsl ¢ OETOHOM;

3alUTy apMaTypbl OT BHEIIHMX BO3ACHCTBUI (TEXHOJIOTUYECKUX, TEMIIEPaTypHBIX,
BJI&KHOCTHBIX U T.1.);

BO3MOKHOCTh aHKEPOBKH M CTHIKOBaHUS apMaTyphl;

OTHECTONKOCTh U OTHECOXPAHHOCTh KOHCTPYKITUH.

9.6 TommuHy 3amUTHOrO ciosi OeToHa cleAyeT NPUHUMATh B 3aBUCHMOCTH OT
Ha3HAYCHMsS] KOHCTPYKIIMH, XapakTepa pabOoThl apMaTypbl B KOHCTPYKIIMH U TEMIEPaTyphI.
MuHuManbHbIe 3Ha4€HUs TOJIIMHBI 3aIIUTHOTO ClI0si 0€TOHA CielyeT MPUHUMATh HE MEHEE:

20 MM — i1 paboueit apMaTypbl B MOHOJUTHBIX KOHCTPYKITUSAX;

15 MM — g paboueit apMaTypbl B COOPHBIX KOHCTPYKITUSIX;

Ha 5 MM MeEHbIIE — JJIsi KOHCTPYKTUBHOM apMaTyphl, MO CpPaBHEHUIO C TpeOyemoi
TOJIITMHOMN 3alIUTHOTO CJI0si OeToHa st paboueit apMaTyphl;

BO BCEX CIIy4asiXx — HE MEHee JUaMeTpa CTEPIKHS apMaTyphbl.

MuHuManbHas TOJIIUHA 3alIMTHOTO CJIOS OETOHA JOJKHA OBITH IIPH TeMIleparype
apMaTyphl.

oT 50 go 100°C BKIIOYUTEIBHO ............ 1,5d;
ot 100 1o 300°C BKIIOUHUTENBHO ........... 2,0d;
0T 300°C BKIIFOUUTETBHO ....uvvnrnnn... 2,5d.

MunumansvHvle paccmosanus Mexicoy CmepICHAMU apMamypbl

9.7 MuHuMaJbHBIE PACCTOSIHHS B CBETY MEXIy CTEPKHSMU apMarTypbl CIeayeT
MPUHUMATh TAaKUMH, YTOOBI OOECIEUUTh COBMECTHYIO pPabOTy apmaTypbl ¢ OETOHOM H
KaueCTBEHHOE M3TrOTOBJIICHHE KOHCTPYKIUM, CBSI3aHHOE C YKJIAOKOW M YIUIOTHEHHUEM
OCTOHHOI CMeCH, HO HE MEHEee HanOOJIBIIETO JUaAMETPa CTEPIKHS, a TAKXKE HE MEHEE, MM

90



CII 27.13330.2011

25 — mpu TOPU30HTATHHOM HJIM HAKJIOHHOM IOJIOKEHUU CTEPXKHEH HIIKHEH apMarypsl,
pAacIoIOKEHHO!N B OJIMH WJIU JIBA PSJIA;

30 — 10 ke, [UI1 BepXHEH apMaTyphl;

50 — To ke, mpH PAaCIOJIOKECHUH HIDKHEH apMaryphl Oosiee 4eMm B 1Ba psna (Kpome
CTEpXKHEH JBYX HIDKHUX DPSJIOB), a TakKe MpU OCTOHMPOBAHUH CTEPKHEH B BEPTUKAIBHOM
MIOJIOXKCHHUH.

IIpooonvHoe apmuposanue

9.8 B kene300€TOHHBIX JJIEMEHTAaX  IUIONIAJb CEYCHHS IPOJOJBHOM PACTIHYTOM
apMaTypbl, a TakKe CXKaToW, eclii OoHa TpeOyeTcss MO pacyeTy, B MPOIEHTaX IUIOIIATIN
cedyeHus1 OETOHA, PaBHOM MPOW3BEIACHUIO NIUPHUHBI MPSIMOYTOJIHHOTO CEUCHHS JIMOO IIUPUHBI

pedpa TaBpoBOro (IBYTaBPOBOI'O) CEUEHUS HAa paboOuyl0 BBICOTY CEUYECHHUS, [ :bihloo %
0
clIeflyeT IPUHUMATh He MeHee, %0:
0,1 — B m3rubaeMbIX, BHEHEHTPEHHO PACTSIHYTHIX JIEMEHTAaX M BHEUEHTPEHHO CXKATBIX

[, .l
aJIEMEHTax MpHu ruOKocTu — <17 (11 NPSIMOYTOJIbHBIX CEUeHUN — <5);
i i

)
0,25 — BO BHELUEHTPEHHO CXKATHIX OJJIEMEHTaxX IpuU THOKocTH —->87 (s
i

1,
OPSAMOYTOJIBHBIX CEUEeHUH — >25).
i

JUis IpOMEXYTOUYHBIX 3HAUYE€HUI T'MOKOCTH 3JIEMEHTOB 3HAYCHME (s OINPEIEIAIOT I10
MHTEPIIOJISILINY.

B snmemeHTax ¢ MpOJOJIBHOM apMaTypoil, pacloIoKEHHOM PAaBHOMEPHO IO KOHTYpY
CEYEHHS, a TAK)KE B LEHTPAJIbHO PACTIHYTHIX 3JEMEHTAX MUHHUMAJIbHYIO IUIOIIAJb CEUECHHUS
BCEl MpOJOJIBHOM apMaTypbl cleayeT NpPUHUMAaTh BJABOE OOJBIIEH YyKa3aHHBIX BBIIIE
3HaUYEHUHN ¥ OTHOCUTH UX K MOJIHOM IJIOIIAAN ceueHus! OeToHa.

99 B O0OeToHHBIX KOHCTPYKLHUSX, €CJIM TIO3BOJSIET TeMIleparypa, Cileayer
pelycMaTpuBaTh KOHCTPYKTUBHOE apMHUPOBaHHE:

B MECTaX PE3KOr0 U3MEHEHUS Pa3MEPOB CEUEHUS DIIEMEHTOB;

B OETOHHBIX CTEHAX MOJ U HaJl IpOeMaMH;

BO BHEIIEHTPEHHO CXKAThIX 3JI€MEHTaX, PACCUUTBHIBAEMBIX MO MPOYHOCTU Oe3 paboThI
pacTsHyTOro O€TOHa, y IpaHeH, I/le BO3HUKAIOT PACTATUBAIOIINME HANPSKEHHS; MPH ITOM
K03 PUIIMEHT apMUPOBaHUS s TpUHUMaOT He MeHee 0,025 %.

9.10 B xene300eTOHHBIX JIMHEHHBIX KOHCTPYKIHMSIX U TUTUTAaX HAaHOOJBIINE PACCTOSTHUS
MEXIY OCSIMU CTepXHEW TMpoJoibHOM apmarypel, oOecneuuBatomue 3¢PQPeKTUBHOE
BOBJIEUEHHUE B paboTy OeTOHA, paBHOMEPHOE paclpeziesieHue HanpsHkKeHu u aedopmanuii, a
TaKKe OTPAaHWYECHUE IIUPUHBI PACKPBITUS TPELIMH MEXIY CTepXKHAMU apMaTypbl, OJKHBI
ObITH HE OoJtee:

200 MM — Tipu BBICOTE TIOTIEpEYHOTO cedeHus h 1o 150 mwm;

1,5 h 1 400 MM — ipu BeICOTE ToniepevHoro cedenus h cpbime 150 mm.

B JKeNe300eTOHHbIX KoJoHHax: 400 MM — B HampaBleHUH, NEPHEHAUKYISIPHOM
I0cKOCTH u3ruba, u 500 MM — B HampaBJIeHUH MJIOCKOCTH M3ruoa.
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B ’xene300eTOHHBIX CTEHAX PACCTOSHUS MEXIY CTEPKHIMH BEPTHKAIBHOW apMaTyphbl
npuHuMaroT He 6osiee 2t u 400 MM (1 — TonMIMHA CTEHBI), @ TOPU3OHTAIBHOM — HEe OoJee
400 mm.

Haubonpiine paccTosHUS MEXIY CTEPXKHIMH paclpeAeTuTeNIbHON apMaTypbl IUIUT
peKoMeHayeTcs nmpuHUMath He Oonee 2h u 600 MM.

9.11 B Oankax m pebpax mmpuHOH Oojee 150 MM 4YHMCIIO TPOJOJBHBIX PabOUMX
PacCTAHYTHIX CTEP’KHEH B MOMEPEYHOM CEYEHUU JIOJDKHO ObITh He MeHee AByX. Ilpu mmpune
Oanok u pebep 150 MM U MeHee JIOMyCKaeTcs yCTaHaBIUBATh B MMONEPEYHOM CEUEHUU OJUH
IIPOJIOJIBHBIN CTEPIKEHb.

9.12 B Gankax 70 ONOpsI CAEAYeT TOBOAUTH CTEPKHH MPOOJILHON pabodeii apMaTypsl
HE MeHee 2 TUIOMIAIN CEYEeHUs CTePKHEH B MPOJIETE M HE MEHEE JIBYX CTEP>KHEH.

B nmnuTax 110 omopsl cieayer JOBOJUTH CTEPKHHU MPOAOIbHON paboueil apmMaTyphl Ha
| M mMMPUHBI IUTHI IUIOMIABI0 CEYCHUsI HE MeHee 1/3 Turtomany ceueHus cTepkHed Ha | M
[IMPUHBI [JTUTHL B TIPOJIETE.

llonepeunoe apmuposanue

9.13 Ilomepeunyroo apmarypy ciedyeT YyCTaHaBJIMBaTh HCXOAsS M3 pacyera Ha
BOCIIPHSITHE YCWIMH, a TakKe C IEeJbI0 OrpaHHYCHHs Pa3BUTHUS TPEUIMH, YIACpKaHUS
IPOJIOJIBHBIX CTEpXKHEW B IPOEKTHOM TIOJIO)KEHUU U IpeloTBpaIleHUs] UX OOKOBOTrO
BBIITYYMBAHU B TIOOOM HAIPABICHHH.

[Toriepeunyro apMaTypy YCTaHaBIMBAIOT Y BCEX IOBEPXHOCTEH »Kene300€TOHHBIX
DIIEMEHTOB, BOJM3M KOTOPBIX CTaBUTCSA MPOAOJIbHAas apmartypa. IIpm 3ToM monepednas
apMaTypa JI0J’KHA OXBaThIBaTh KpalHUE MPOJOIbHBIE CTEPHKHH.

9.14 Jlnametp momepeyHON apMaTyphl (XOMYTOB) B BsI3aHBIX KapKacax BHELEHTPEHHO
CKaThIX JJIEMEHTOB MNpUHMMaoT He MeHee 0,25 Haubosblero guaMerpa MNpOJOIbHON
apMaTypbl 1 HE MEHEee 6 MM.

JuameTp mnomepe4yHoil apMaTypbl B BS3aHBIX KapKacaX H3rH0aeMbIX 3JIEMEHTOB
IPUHUMAIOT HE MEHee 6 MM.

B cBapHBIX Kapkacax JuaMeTp MONEpPeYyHOH apMmaTypbl NPUHUMAIOT HE MEHee
JaMeTpa, YCTaHABIMBAEMOTO M3 YCIOBHUS CBApKH C HAHOOJBIINM JHAMETPOM TPOJOJIEHON
apMaTypbl.

9.15 B xene300e€TOHHBIX 3JEMEHTaX, B KOTOPHIX TOIMEpeYHas CHJIa 10 pacueTy He
MOXET OBbIThb BOCHPUHATA TOJBKO OETOHOM, CleQyeT MpeaycMaTpuBaTh YCTaHOBKY
HIOTIePEYHOM apMaTypsbl ¢ marom He 6oee 0,5hy u He 6osee 300 Mm.

B crutomHeIx mimTax, a Takke B 4aCTOPEOPUCTBIX MIIMTAX BeICOTOM He MeHee 300 MM 1
B Oankax (pebpax) BbicoToi MeHee 150 MM Ha ydacTke AJIeMeHTa, IJe TomepeyHas cuja 1o
pacyeTy BOCIPHHHMMAETCS TOJBKO OETOHOM, IIONEPEeYHYyl apMmarypy MOXHO He
yCTaHABJIMBATb.

B Gankax u pebGpax BbicoToir 150 MM u Oojee, a Takke B 4aCTOPEOPUCTHIX IUIMTAX
Beicotoi 300 MM u Oojee, Ha ydacTKax JJIEMEHTa, TJI€ TOTEpedYHas Cujila IO pacyeTy
BOCIIPUHUMAETCS TOJBKO OETOHOM, CIelyeT MpeaycMaTpuBaTh YCTAHOBKY IONEpPEeYHON
apmarypsl ¢ miarom He 6onee 0,750y u He 6osee 500 Mwm.

9.16 Bo BHEIEHTPEHHO CXKaThIX JMHEHHBIX JJIEMEHTaX, a TaKkKe B H3rHOaeMbIX
DIIEMEHTAaX MPH HAJMYMAW YYATHIBAEMOW B pacueTe CXKAaTOW MPOJOIBHOW apMaTyphl, C IEThI0
OpPEJOTBPALICHUs  BBITyYUBAHHUS  MNPOJOJIBHOW  apMaTypbl, CJleayeT YCTaHaBJIMBATh
NOTIEPeUHYI0 apMaTypy ¢ marom He 6osee 15d u He Oonee 500 mm (d — muameTp cxaToi
IPOJIOJIBHOM apMaTyphl).
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Ecnu uiomaas ce4eHus ckaTou MPOAOIBHON apMaTypsl, YCTaHABIMBAEMON Y OJTHOU U3
rpaneit anemenra, oonee 1,5 %, momnepeunyro apMaTypy ClieZlyeT YCTaHaBJIMBATh C [IIarOM HE
6osiee 10d u He 6onee 300 M.

9.17 KoHCTpyKIMs XOMYTOB (TIOTIEPEUHBIX CTEP)KHEW) BO BHEIICHTPEHHO CXKAThIX
JTUHEHHBIX 3JIEMEHTAX JOJKHA OBITh TaKOW, YTOOBI MPOJIOJIBHEBIE CTEPKHHU (I10 KpaltHel Mepe,
yepe3 OAMH) pacrojiaraiich B MecTax neperuOoB, a 3T Neperudbl — Ha paccTOsHUU He Oolee
400 MM o mupuHe rpanu. [Ipu mupune rpanu He 6osiee 400 MM M 4YHCIIe MPOJOIBHBIX
CTepXKHEH y ATOU rpaHu He OoJiee YeThIpeX JOMYCKAeTCs OXBaT BCEX MPOJOJIBbHBIX CTEPKHEH
OJIHUM XOMYTOM.

B snemenrtax, Ha KOTOpbI€ JEHCTBYIOT KpYTSIME MOMEHTHI, IONEpeyHas apMaTrypa
(XOMyTBI) JOJKHA 00pa30BBIBATH 3AMKHYTBIH KOHTYP.

9.18 Ilomepeunyio apmaTypy B IUIUTaX B 30HE MPOJAABIMBAHUS YCTAaHABIMBAIOT C
marom He Oonee 1/3hg u He Gosee 300 mMm. CrepkHH, ONMDKaiIIMe K KOHTYPY TPY30BOM
IUTOIIA U, pachoaratoT He oimke ho/3 u He nanee ho/2 ot 3Toro KouTypa. Ipu 3TOM HIKpUHA
30HBI TIOCTAHOBKH TMOIEPEYHON apMaTypbl OT KOHTYpa I'py30BOH IUIOIIAAH JODKHA OBITH HE
menee 1,5hp. PaccTosiHre Mexay CTEpKHSIMH TONEPEYHON apMaTypbl B HAaMpaBJICHUSIX,
NapajuleJbHBIX CTOPOHAM PAacueTHOrO KOHTYpa, MPUHUMAIOT He Ooisiee Y4 UIMHBI CTOPOHBI
pacueTHOro KOHTYpa.

Pacuernyro mnomepeuHyro apmarypy B BHUJE CETOK KOCBEHHOTO apMHUpPOBAaHMS IpU
MECTHOM C)XaTud (CMSTHHM) pacloiaraloT B Tpefelax pacdyeTHOM mimomaan  Apmax,
npeCcTaBICHHON Ha pucyHke 7.8. [lpu pacnonoxeHnn rpy30BoOii TUIOIIAAHN HA YTITy SJIEMEHTa,
CETKU KOCBEHHOT'O apMUPOBAHUS PACIIONAraloT Mo IJIOMAAHN C pa3MepaMH B Ka)JI0M B3aUMHO
NEPIEHIUKYJIIPHOM HaIlpaBJICHUH HE MEHEE CYMMBI JUIMH JIBYX B3aMMHO HEPIECHIUKYISAPHBIX
CTOPOH TpY30BOM IIIOMAAX OT Kpas »dJIEeMEHTa B paccMaTpUBa€MOM HampaBlIECHUU
(pucyHOK 7.8, T).

ITo rmyOuHe CeTKH pacroiararoT:

IIpY TOJIIIMHE 3JIeMeHTa 00Jiee yIBOEHHOTo OOJIBILIEro pa3Mepa rpy30BOil MIomaIn — B
npejienax yJBOEHHOIO pa3Mepa rpy30BOH IIJIOIIAIH;

IIPY TOJIIIMHE 3JIEMEHTAa MEHEE YJBOCHHOIO OOJIBLIET0 pa3Mepa rpy30BOH IJIOLAAN — B
IIpeienax TOJIIMHBI JIEMEHTA.

9.19 Tlonepeunasi apMaTypa, IPEAYCMOTPEHHAs ISl BOCHPHUSATHS TOTNEPEUHBIX CHJI U
KpPYTSIIMX MOMEHTOB, a TAK)K€ YUMThIBa€Mas IIPH pacyeTe Ha MpOJaBIMBaHUE, TOJKHA UMETh
HAJe)KHYI0 aHKEPOBKY IO KOHIIAaM IIyTéM INPUBAapKU WM OXBaTa IMPOJOJBHOM apmarypsl,
00ecreyrBaroIlyl0 paBHOIIPOYHOCTh COEJMHEHUH U MOTIEPEYHON apMaTyphbl.

Amnkeposka apmamypul

9.20 AHKEpOBKY apMaTypbl OCYLIECTBISIOT OAHUM M3 CIEAYIOUIMX CIIOCOO0B MM MX
COYETaHUEM:

B BUJI€ IPSIMOTO OKOHUYAHMSI CTEPXKHsI (IpsMasi aHKePOBKa);

¢ 3aru0OM Ha KOHIIE CTEpP>KHSI B BUJI€ KPIOKa, OTTuOa (JIarku) Wi MeTiu;

C MPUBAPKOI WJIM YCTAaHOBKOM NMONEPEYHBIX CTEPIKHEN;

C MPUMEHEHHUEM CIIeLUaTIbHBIX AHKEPHBIX YCTPOUCTB Ha KOHIIE CTEPXKHS.

9.21 IlpsiMyr0 aHKEPOBKY U aHKEPOBKY C JIAIIKAMH JIOTTYCKAeTCsl MPUMEHSITh TOJIBKO IS
apMatypbl nepuoanyeckoro npodwuias. s pacTAHYTHIX TJIAJKUX CTEpKHEW cilenyeT
IIpEelyCMAaTpUBaTh KPIOKH, METJIM, NPUBAPEHHBIE MONEPEYHBIE CTEPKHU WIIM CIIEHUANIbHbIE
aHKEpHBIE YCTPOMCTBA.
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Jlanku, KpIOKM M TETJAM HE PEKOMECHIYETCS NPUMEHSTh IS AHKEPOBKH CHXKATOM
apMaryphl, 3a HCKJIFOUCHUEM TIIaJKOH apMaTypbl, KOTOpask MOXKET MOABEPraThCsl PaCTHKEHHIO
IIPU HEKOTOPBIX BO3MOYKHBIX COYCTAHUSIX HArpy30K.

9.22 TIlpu pacuere JIMHBI AHKEPOBKH apMaTypbl CIEAYyeT YUYUTHIBATH CIOCO0
AHKEPOBKH, KJIACC apMaTypbl M ¢¢ MPO(HIb, AUAMETP apMaTyphl, MIPOYHOCTh OETOHA U €ro
HANpPsDKEHHOE COCTOSHHE B 30HE aHKEPOBKH, KOHCTPYKTHUBHBIC PELICHHUS JJIEMEHTA B 30HE
AHKEPOBKHU (HAJIMYHKE MMOTEPSUYHON apMaTyphl, MMOJIOKEHUE CTEPXKHEHW B CCUCHHH JJIEMEHTA U
zp.).

9.23 ba30By10 (OCHOBHYIO) JUIMHY aHKEPOBKH, HEOOXOAUMYIO JIJIsl TIEpEAauul YCUIHS B
apmMarype Ha OETOH C TIOJIHBIM pAaCYECTHHIM 3HAYECHHEM COMPOTHBICHUS apMaTypbl
pacTsbKeHHIo Ry, onpenenstor mo Gpopmysie

lyy = 2 (9.1)

0,an '
Rbond us

rae As 1 Us — COOTBETCTBEHHO IUIOIIAh TIONEPEYHOTO CEUCHHSI AHKEPYyeMOro CTEPIKHS
apMaTypbl M ICPUMETP €ro CCUCHHS, OIpEeC/IAeMbIe 0 HOMHUHAILHOMY
JMaMEeTpPy CTEPIKHS;

Rst — pacyeTHOE CONMPOTHBIICHHE apMaTyphl PACTHKCHHIO, OMNpPEAS/IIeMOe 10
dopmyine (5.20), npuHumast ys o tadauue 5.13 s reMnepaTypsl apMaTyphl B
30HE aHKEPOBKH;

Rpond — pac4eTHOE CONPOTHBIICHHE CIICIUICHUS apMaTypbl ¢ OCTOHOM, IPUHHUMAEMOE
PaBHOMEPHO pacIpee/ICHHBIM 110 JIJTMHE aHKCPOBKH U ONPEICIAEMOE 10
dbopmyre

Rbond=#1 112 Rt , (9.2)

rae Rpiw— pacueTHoe compoTHBIEHHE OETOHAa OCEBOMY PACTSDKEHHUIO, OIpeleNnseMoe 110
dopmyne (5.7), npunumast y; mo Tabmuie 5.3 I Temreparypbl O€TOHA B 30HE
AQHKEPOBKU;
N1 — K03(h(UIMEHT, YIUTHIBAIONINHA BIUSHIE BUIa TOBEPXHOCTH apMaTyphl 1
NPUHUMAEMBbI PaBHBIM:
n = 1,5 — nng rmaakoi apMarypsl;
1= 2,5 — s apMaTypsl NEPUOIUIECKOT0 MPOduIIs;
72 — KOO PHUIMEHT, yIUTHIBAIOIINN BIMSHUE pa3Mepa IaMeTpa apMaTyphl i
NPUHUMAEMBbI PaBHBIM:
n2 =1,0 — npu nuametpe apMaTypbl ds < 32 Mm;
n2=0,9 —npu auamerpe apmarypsl 36 u 40 mm.
9.24 TpeOyeMyr0 pacueTHYIO [UIMHY aHKEPOBKH apMaTypbl C Y4€TOM KOHCTPYKTHBHOTO
pELICHUs AJIEMEHTa B 30HE aHKEPOBKH omnpeaesstor rno ¢opmyne (9.3), HO NpUHUMAIOT HE
meree 0,31g an, a Takoke He Meree 15ds 1 200 M.

As,cal
0,an )
As,ef
rne loan — 0a30Bas AnMHA aHKEPOBKH, onpeaensemas 1o gopmyse (9.1);

As cal, Asef — TIIOIIAb TIOTIEPEYHOTO CEUEHHUs apMmaryphl, Tpebyemas 10 pacyeTy u
(baKkTUYECKH YCTaHOBIIEHHAs COOTBETCTBEHHO;

Lan =al

(9.3)
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0. — KOO(QQOUIMEHT, YYHUTHIBAIONIMI BIUSHUE HAa JJIIUHY 30HBI aHKEPOBKHU
HAIPSDKEHHOTO COCTOSIHUS OETOHA W apMaTyphl C YY€TOM TEMIIepPaTyPHBIX
nedopMaruii 1 caMOHANPSDKEHUS, a TAK)KEe KOHCTPYKTUBHOTO PEIICHUS SJIEMEHTA
B 30HE aHKEPOBKH,
a=1,0 — i pacTSIHYTBIX CTEPIKHEH;
0= 0,75 — I cXKaThIX CTEPIKHEH TIEPUOTHYECKOTO MPOPHUIIS ¢ IPSIMBIMUA KOHIIAMH
WM TJIAJIKON apMaTyphl ¢ KPIOKAMH.

JlormmyckaeTcsi yMEHbIIATh JUTMHY aHKEPOBKU B 3aBUCMOCTH OT KOJIMYECTBA U JJHAMETpa
MOTIEPEYHON apMaTyphl, BUJA AaHKEPYIOIIUX YCTPONCTB U BEITUYHMHBI TIOMEPEUYHOTO 00XKATHS
OceToHa B 30HE aHKEPOBKH, HO He MeHee yeM Ha 30 %. B mobom citydae (hakTHUECKYIO JUTHHY
aHKepoBKHU npuHKMaroT He MeHee 0,31 an, a Taroke He MeHee 15ds u 200 M.

9.25 Ycume Ns, BOCIpUHUMAEMOE aHKEPYEMbIM CTEPIKHEM apMaTypbl, OIPEICIISIOT 10

dbopmyie
N, :Rst—AS'SSRSIAg, (9.4)
As,cal =1.

an

rae lan —mHa ankepoBku, onpenennsgemMas mo 9.25, npuHUMast OTHOIIICHHE
Jef
ls — paccrosiHue OT KOHIIA AaHKEPYEMOTO CTEPXKHS JI0 PacCMAaTPUBAEMOTO IOIMEPEYHOTO
CCYCHUS JJICMEHTA, NMPUHUMAEMOE B KA4eCTBE JIMHBI AHKEPOBKH, TpeOyeMou it
nepenaun yeunus Ns B apmarype Ha O€TOH;

Rst — pacdeTHoe COMpOTHUBICHHE apMaTyphl PACTSHKEHUIO, ompeaersieMoe mo (Gopmyse
(5.20), npunuMmas yg mo Tabmuie 5.13 11 TemMIepaTypbl apMaTyphbl B 30HE aHKEPOBKH;

As — TUTOIIA T TIOTIEPEYHOTO CEUCHUST aHKEPYEMOTO CTECPIKHSL.

0.26 Ha kpaliHUX CBOOOJHBIX OIOpax »dJIEMEHTOB JJIMHA 3aMycKa pPacTSHYTHIX
CTEpXKHEH 3a BHYTPEHHIOI T'paHb CBOOOIHOW OIMOPHI MpH BBITONHEHUU ycinoBus Q < Qpp
(cm. 7.22-7.26) nmomkHa coctaBiath He Menee 50s. Eciam ykasanHoe yciioBHe He
coOroaeTcs, JUIMHY 3aIycka apMaTyphl 3a TpaHb OMOPHI ONpeaensioT mo 9.25.

9.27 Tlpu ycTpoiicTBEe Ha KOHIIAX CTEp>KHEH CeluanbHBIX aHKEPOB B BUJE IJIACTHH,
120, raek, YrojkoB, BHICA)KEHHBIX TOJOBOK U T.II. IUIOMIAJh KOHTAaKTa aHKEpa ¢ OETOHOM
JOJDKHA  yJIOBJICTBOPSITH YCIIOBHIO MPOYHOCTH OeToHa Ha cwmsatue. Kpome Toro, mnpu
MPOEKTUPOBAHUM AHKEPHBIX JeTalleil ClelyeT YYHTHIBATh XapaKTePUCTHKU MeTalja IO
CBapUBaEMOCTH, a TAK)KE CIIOCOOBI M YCIIOBHS CBAPKH.

Coeounenus apmamypul

9.28 ly1s coemuHeHUsT apMaTypbl IPUHUMAIOT OJTUH U3 CIICAYIONUX TUIIOB CTHIKOB:

a) CTHIKM BHAXJIECTKY 0€3 CBapKHu:

C MIPSIMBIMH KOHIIAMH CTEPKHEW EPUOTUICCKOTO MPODHUIIS;

C MPSMBIMH KOHIIAMHU CTEp)KHEW C MPUBAPKON MU YCTAHOBKOW Ha JJIMHE HAXJIECTKU
MIONIEPEYHBIX CTEPKHEH;

c 3aru0amMu Ha KOHIAX (KPIOKH, JIAMKH, TETIN); MPU ITOM IJS TIAJKHX CTepKHEH
NPUMEHSIOT TOJIBKO KPIOKH U TIETIIH.

0) cBapHBIE 1 MEXaHUYECKHE CTHIKOBBIE COCIMHEHMS:

CBapKOM apMarypsl;

C TPUMEHEHHEM CIELUAIbHbIX MEXaHHYECKUX YCTPOMCTB (ONpeccoBaHHBIE My(dTamMH
CTBIKM, COCAMHEHHE apMaTypbl C BHUHTOBBIM IEPHOAMYECKHM TpoduieM pe3rOOBBIMU
mydTramu u ap.).
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9.29 Crplku apMaTypbl BHaxJeCTKy (0e3 CBapKu) HPUMEHSIOT MpPHU CTHIKOBAaHUU
CTEpP)KHEHW C aumameTpoM paboueld apmarypsl He Oonee 40 MMm. Ha coeguHeHus: apmaTypbl
BHAXJIECTKY pPaCIpOCTPAHSIOTCS yKazanus 9.22.

CTbIKM pAacTSHYTOM WM CKaToMl apMmaTypbl JODKHBI HMMETh JUIMHY Iepernycka
(HaxJIECTKH) HE MEHee 3HaYCHUS JTUHBI le, onpezaensieMoro mo Gpopmysie

Ie = aIO,an Asw ! (95)
A e
rae lo.an— Ga3oBast JIMHA aHKEPOBKH, orpeesgemMas 1mo Gpopmyie (9.1);

As,cal, As’ef — CM. 9.24;

0. — K03((PUIHMEHT, YYUTHIBAIOLINH BIUSHUE HANPSHKEHHOTO COCTOSIHUS apMatryphl,
KOJINYECTBO CTBHIKYEMOH apMaTyphl 110 O THOIICHUIO K OOIIEMY KOJIHYECTBY
apMaTypbl B 3TOM CEUEHUHM U PACCTOSIHUA MEXKIY C THIKYEMBIMU CTEpPXKHSIMHU.

[Ipy coenuHeHWH apMaTypbl MEPUOAMYECKOr0 MPOGWIS C MPSIMBIMH KOHIAMH, a
TAaK)Ke IJIaJKUX CTep)KHEH C KapkacaMM WM MHeTiIsIMH  0e3  JONOJHMUTENbHBIX
AHKEPYIOIIUX  yCTPOHCTB, KO3PPULHEHT « TSI pacTAHyTOU apMarypbl
OpPUHUMAIOT paBHbIM 1,2 u juis cxaroi apmarypel — 0,9. Ilpm 3TOM [1OJKHBI OBITH
COOJIIOICHBI CIIEYIOLNE YCIOBUS:

OTHOCUTEJIBHOE KOJIMYECTBO CTBHIKYEMOHl B OJIHOM pacyeTHOM CEYEHUHU 3JIEMEHTa
pabodeil pacTSHYTOW apMarypbl Mmepuoaudeckoro mpoduis momkHO ObITh He Oonee 50 %,
[JIAKON apMaTypbl ¢ KPIOKaMU WM NETIAMU — He Oonee 25 %o;

YCHUJIM€, BOCHPUHUMAEMOE BCEH MONEPEUHON apMaTypOid, yCTaHABIMBAEMOM B IIpeAenax
CTBIKA, JIOJUKHO OBITh HE MEHEE IOJOBHUHBI YCUIIMSI, BOCIIPUHUMAEMOI'0 CTHIKYEMOW B OJJTHOM
pacueTHOM CEYEHHUH 3JIEMEHTA PacTAHYyTOW pabouell apmMaTypoil.

Creiku pabouel pacTAHYTOM apMaTypbl BHAXJIECTKY 0€3 CBapKu ClIeyeT, Kak IpaBuiIo,
pacnonarath «Bpa30exky». [Ipm 3ToM cuuTaeTcs, YTO CTBIKM PACHOJIOKEHBI B Pa3HbBIX
CEUEHMSX, €CJIM PACCTOSIHUS MEXIy OJMKHUMHM KOHLIAMHU CTEp)KHEH HaXJEeCTOK HE MeHee
0,3ls.

PacnipenenuTtenbHyro U CKaTyr0 apMaTypy JOMYCKAeTCsl CTBIKOBATH B OJJHOM CEYEHMHU.

PaccrossHe MeXay CTBIKYEeMBIMH pabO4YMMHU CTEP)KHSAMH apMaTypbl HE JOJDKHO
npeBbImath 4ds.

Paccrostnue Mexay cOCeTHMMH CThIKAMU BHAXJIECTKY IO IIMPHUHE 3JIEMEHTAa JOJKHO
ObiTh He MeHee 20; m 30 Mm. B kauecTBe OJHOrO pacuyeTHOTO CEYCHHS DIIEMEHTa,
paccMaTpuBaeMoro JUIsl ONpeieeHUs] OTHOCUTEIBHOIO KOJIMUYECTBA CTHIKYEMOW apMaTyphl B
OJIHOM CEYCHHH, IPUHUMAIOT YIaCTOK AJIEMEHTa BIIOJb CTHIKyeMOil apmarypbl aauHo#u 1,3ls.
CunrTaercsi, 4TO CTHIKH apMaTypbl pacroIOXKEeHbI B OTHOM PacyeTHOM CEYCHUH, €CITU [IEHTPHI
ATUX CTHIKOB HaxXOJATCS B MpeAenax JUIMHBI 3TOro ydacTka. Jlomyckaercs yBenIM4MBAaTh
OTHOCHUTEJIbHOE KOJIMYECTBO CTHIKYEMOM B OJHOM pPacUeTHOM CEYEHMM 3JIeMeHTa paboueit
apmatypsl 10 100 %, mpuHuMas 3HaueHue kodpduumenta o = 2. Ilpu oTHOcHUTENTEHOM
KOJINYECTBE CTHIKYEMOM B OJTHOM PAaCTSHYTOM CEYCHHUU apMaTyphl MEPHOANIECKOTO PO
6onee 50 % u raagkoit apmarypsl 6onee 25 %, 3HaueHue K03 UIMEHTa ¢ OTIPENENIIOT MO
JIMHENHON UHTEPIIOISALUH.

[lpy HaMM4YMM JOMOJHUTENBHBIX AHKEPYIOIIUX YCTPOWMCTB Ha KOHIAX CTBIKYEMBbIX
CTepHell (mpuBapka IMONEpeYHOW apMmaTypbl, 3arud KOHIIOB CTEpKHEW MepuoJnYEecKOro
npoduiis U JIp.) JUIMHA MEPenycKa CTHIKYEMBIX CTEpXKHEW MOXKeT ObITh YMEHbIlIeHa He Oosee
yem Ha 30%. B mobom ciydae, gaxTudeckasl AJMHA MEpenycKa JOJKHA ObITh HE MeHee
0,4al, an, HE MeHee 20ds u HEe MeHee 250 MMm.
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9.30 Ilpu coenuHEHUU apMaTypbI C MCIOJIb30BAaHHUEM CBAapKH, BBIOOP THIIOB CBapHOTO
COCIMHEHUS U CHOCOOOB CBapKuW MPOU3BOJAT C YYETOM YCIOBUM SKCIUTyaTaluu
KOHCTPYKLIMM, CBAPHUBAEMOCTH CTald M TpPeOOBaHMH MO TEXHOJIOTUM H3TOTOBJICHUS B
COOTBETCTBHUHU C JICUCTBYIOIIMMHU HOpMaTuBHBIMH JoKymMeHTamMu (I"OCT 14098).

9.31 Ilpu MCHONB30BAHUU IJIsi CTHIKOB apMaTypbl MEXaHWYECKHUX YCTPOMCTB B BHJE
MydT (MydTHI Ha pe3rOe, onpeccoBaHHbIe MY(DTHI | T.J.), HECyIIas CIocOOHOCTh My(pTOBOTO
COCIMHEHUS JIOJDKHA OBITH TaKOH JK€, YTO W CTHIKYeMbIX cTepkHed. KOHIIBI CTHIKyeMBIX
CTEpXKHEH cleayeT 3aBOIUTh Ha TpedyeMylo [UIMHY B My(Ty, ONpeaesseMyl0 pacyeToM WU
OTIBITHBIM ITyTEM.

T'nymule cmepoichu

9.32 Ilpm mnpuMeHEHHH THYTOH apMmarypbl (OTTHOBI, 3arMObl KOHIIOB CTEP>KHEH)
MHHUMAJIBHBIA THaMeTp 3aruda OTAENBHOTO CTEPIKHS JOJDKEH OBITh TAKUM, YTOOBI M30€XKaTh
paspylieHusl WIM pacKajblBaHUs OETOHAa BHYTPH 3aruda apMaTypHOTO CTEpXKHS M €ro
pa3pylIeHne B MecTe 3aruoa.

MuHUMAaNBHBIA JuaMeTp onpaBku d,, Ui apMaTypbl NMPUHAMAIOT B 3aBUCHMOCTH OT
JrameTpa cTepikHs ds He MeHee:

JUISL TTIAJKUAX CTEPIKHEN:

do,=2,5ds mpu ds< 20 mm;

don=4ds mpu ds>20 Mm;

IUISL CTEPIKHEH MepUOIMYecKOro poQuIIs:

don=5ds mpu ds<20 mm;

d,,=8ds mpu ds>20 mm.

CTbIKH 3J1eMEHTOB COOPHBIX KOHCTPYKIMIA

9.33 CTBIKH MEXy CTEHOBBIMH ITaHENISIMHU U3 )KapOCTONKOr0o O€TOHA MpelycMaTpUBaIOT
Ha pacTBOpE, C YCTAaHOBKOW OeToHHOTro Opyca pasmepoM 5x5 cM (pucyHok 9.1). B creikax
naHesei, MmepekphIBalolIMX pabodee MPOCTPAHCTBO TEIJIOBOTO arperara, OETOHHBIM Opyc
YCTAaHABJIMBAIOT HA PacTBOpPE C MeHee Harperod cTopoHbl pebep. IIpocTpanHcTBO Mexmy
peOpaMu CTBIKYEMBbIX IMOJBECHBIX MaHeJed C KOHCOJbHBIMU BBICTYHNAMM IUIUTHI 3aIOJIHSIOT
TETUTOM30JISIIIMOHHBIM MaTePUAIIOM.

CTBIKM MEXJy HaHeIsIMH U3 JIETKOTO >KapOCTOMKOro OGeTOoHa 3aIllofHSAIT PacTBOPOM
MPOYHOCTHI0O HAa CXKaTHUE, MEHbIIEeH NpoYHOCTH OeTroHa ¢yTepoBKH. Mapky pacTtBopa
npuHuUMaroT He Huxke M15. [IpogonbHble TOpLeBble MOBEPXHOCTH MaHeNeld NODKHBI UMETh
na3bl WA CKOCHI, YIEPKUBAIOIINE PACTBOP OT BBITIAICHHUS.

TonmuHy mBa CTHIKA MEXJLy COOPHBIMH 3JIEMEHTAaMH TEIUIOBBIX arperaroB NPUHUMAIOT
He MeHee 20 MMm.

9.34 CoenuHenue apMmaTypbl B COOpPHBIX OJJIEMEHTaX U3 JKapocToiikoro OeToHa
JIOITYCKAETCSl BBIMOJHATH 4Yepe3 OKANMIISIONINE YTOJKH, CTHIKOBBIE HAKIAJKH WM ITyTEM
CTBIKOBaHMS apMaTypbl BHAXJIECTKY.

B cThIkax maHenel, nmepeqaronux YCHIUS OT apMaTyphl yepe3 KOCBIHKY Ha CTBHIKOBYIO
HaKJIAJKy C HKCHEHTPHUCUTETOM, MPEIyCMaTPUBAIOT aHKEPHl U3 apMaTypbl MEPUOAUYECKOTO
npodwis. [inHa aHKEPHBIX CTEP)KHEH, MPUBAPEHHBIX K IUIACTHHE «BTaBpP» WM BHAXJIECTKY,
JIOJDKHA OBITH HEe MeHee lan.
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Ecnmu HeoOXomumyro pacueTHYI JUIMHY aHKEpOB TPYIHO BBIACPKATh H3-3a
TEMIIEpaTypbl, NPEBBIMIAOIIEH NPEIEIbHO JAOMYCTUMYK) TEMIIEpaTypy IPUMEHEHUs
apMaTypbl, yCTaHABIMBAEMOM IO pacyeTy, TO YMEHBINAIOT JUIMHY aHKEPOB C 00s3aTeNbHON
MIPUBAPKOM K €ro KOHILY JOIIOJHUTEIbHON IJIACTUHBI.

6)

2) d) e) onc)
1112 20Mm 7 10 11 20mMm 5 11 2 10 12 40 mm 7

"/’ 3 R TN
77

I 6 aomm 8

a — CTBIK peOPHUCTHIX MaHEeNeH B CTEHaX; 6 — TO )K€, B IMOKPBITHSAX; 6 — TO K€, C KOHCOJIbHBIMH BBICTYIIAMH, 2 —
CTBIK JIBYXCJIOMHBIX TaHeNel; 0 — CTBIK MaHeNel ¢ OKalMJISIFOIINM apMaTypHBIM KapKacoM; e — CTBIK MaHeNei ¢
OKaMMIISIFOIIIM KapKacoM W3 TSDKENIOTrO KapoOCTOMKOro GEeTOHa; ¢ — CTBIK MaHENel W3 JIETKOro KapOCTOWKOro
OeroHa; 1 — TSHKETBIH )KapOoCTONKHMIT OETOH; 2 — apMaTypHBIN KapKac; 3 — JIerKuii sxkapocToiikiii 6erod ¢ @1100 u meHee; 4 —
Opycok ceueHreM 50’50 MM K3 TSKEOrO JKapoCTOMKOro OeToHa; 5 — crepxkeHs @ 6 MM; 6 — sKapOCTOMKHIA pacTBop; 7 —
YTrOJIOK JKECTKOCTH MaHenn; 8 — skapoctoiikmii nerkuit OetoH ¢ O 1200 m Gomee; 9 — amkep; 10 —
TETUIOM30JBILIFIOHHAS TIPOCIOiika TommuHOH 1020 MM; 11 — MeTarumigeckuii JiicT; 12 — cThIKoBast HaKTaaka

Pucynok 9.1 — CTbIKH 371eMeHTOB COOPHBIX KOHCTPYKIMIA M3 :KapoCTOIiKoro 6eToHa

OTae/ibHbIe KOHCTPYKTUBHbIE TPEOOBAHU S

9.35 IIupuHy TemMrepaTypHO-yCcaI0uyHOro IiBa D B 3aBUCUMOCTH OT PACCTOSIHUS MEKITY
mBaMu | onpeensior mo Gpopmyiie

b=cl. (9.6)

OTHOCHUTENbHOE Y/UIMHEHHE OCH DJIEMEHTa €; BBIYMCIAIOT B 3aBHCHMOCTH OT BHIA
KOHCTPYKLIMHU M XapakTepa Harpesa 1o 6.21-6.24.

[[lupuHy TEMIEepaTypHO-yCaJOYHOTO II1BA, BBIYMCICHHYIO 10 Qopmyrne (9.6),
yBennunBaroT Ha 30 %, eciu IIOB 3amofHseTcs acOeCTOBEPMHUKYIUTOBBIM PAaCTBOPOM,
KAOJTMHOBOM BaTOW MJIM IITHYPOBBIM acOECTOM, CMOUCHHBIM B TJIMHSIHOM PacTBope (pUCYyHOK 9.2).

98



CII 27.13330.2011

TemrieparypHO-ycaJ0oYHbIC BBl B OCTOHHBIX M IKEJIE300CTOHHBIX KOHCTPYKIIHSIX
MPUHUMAIOT IUPUHOU HE MeHee 20 MM.

Korna naBnenme B paboyeM MPOCTPAaHCTBE TEIUIOBOTO arperara He paBHO
aTMOC(EpHOMY, TEMIIEPATyPHO-YCaJOYHBIN IIOB JODKEH WMETh YINUPEHUE Ui YCTAHOBKU
OeronHOrO0 Opyca. bpyc ycraHaBnmBarOT Hacyxo 0e3 pactBopa. Mexay OpycoM U MeHee
HArpeToi MOBEPXHOCTHIO IIIOB 3alOJHSIOT JIETKO Je(OPMUPYEMBIM TEIJIOU30JIIIUOHHBIM
MaTepHaJIOM.

B meuvax, rme TpeOyeTcsi TepMETHYHOCTh pPabOYero MPOCTPAHCTBA, C HAPYKHOU
MOBEPXHOCTH B TEMIIEPATYPHO-YCAIOYHOM IIIBE JOJKCH MPEIyCMaTPUBATLCS KOMIICHCATOP.

a) 6) 8)

7| r
A |
i [_' !
: i
| |
|
|

—
1
i
|
|
l
|
|

e ]

e

L J

227

L J L

a — 1IO0B, 3aIIOJIHEHHBIH ITHYPOBBIM acOecToM; 6 — TO ke, ¢ OETOHHBIM OpPYCKOM; 6 — TO €, C METaTIMYECKHM
KoMIeHcatopoM; 1 — mHypoBoit achecT, CMOYEHHBIN B TIIMHSIHOM pacTBope; 2 — OETOHHBIN OpycoK; 3 —
KOMITEHCaTop; 4 — CTalbHOH cTep)KeHb TUAMETPOM 6 MM

Pucynok 9.2 — TeMmnepatrypHble IIBbI B KOHCTPYKIMSAX U3 KAPOCTOHKOro 6eToHa

9.36. [l OpraHM30BaHHOTO Pa3BUTHUS YCAJOUYHBIX TPEIIMH B OETOHE CO CTOPOHBI
pabodero mpocTpaHCTBa TEIUIOBOTO arperara IperycMaTpUBAIOT ycaaouHble MBBL. IIIBEI
mUpHHOIN 2—3 MM U riryOouHoM, paBHOU 1/10 BBICOTHI ceyeHus, HO He MeHee 20 MM, ciexyer
pacronaratk 4epe3 60 ¢cM B IBYX B3aMMHO MEPICHANKYJISPHBIX HarpaBieHUs X (pucyHok 9.3).

9.37 Ycunus OT HepaBHOMEPHOTO HarpeBa O€TOHa IO BBICOTE€ CEUEHMs SJIEMEHTa
JIOITyCKAETCSl YMEHBIIATh:

YCTPOHCTBOM KOMIIEHCAIIMOHHBIX IIBOB B 0Oojee Harperoil cxaroil 30He OeToHa
(pucynok 9.3). KomneHcanimoHHble MIBbI IMPUHON 2—5 MM clielyeT pacrosarath uepe3 60 cm
Ha ryOuHy He Gosee 0,5 BBICOTHI C€UEHUs dJIEMEHTa B HAIPABICHUH, NEPIEHAUKYIIPHOM K
JIEMCTBHIO COKMMAIOIIUX YCUJIMHI OT BO3/IEMCTBUS TEMIIEPATYPHI,

MOBBIIIEHUEM TEMIIepaTyphbl paCTIHYTOH apMaTyphbl, pacloo)KeHHON Y MEeHee HarpeToi
rpaHd O€TOHAa, TOCPEICTBOM YBEIMYCHHS TOJIIMHBI 3aIIMTHOTO CJIOS OETOHa WIH
YCTPOMCTBOM HAPYXHOH TETIIOU30JISAILIIH.

9.38 B xene300eTOHHBIX KOHCTPYKIMSX M3 YKapOCTOWKOTO OETOHA ISl BOCIIPHSTHS
pacTATMBAIONIMX YCUJIMM YCTaHABIMBAIOT apMaTypy y MEHEe HarpeToll TIpaHu CeueHUs
JIIEMEHTA.
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7] oo’ |

=
2/ L 600—900 MM |

a — KOMIICHCAIIMOHHbBIE, 6 — ycaJ0o4uHble; 1 — KOMIICHCAI[MOHHBIH IIOB MIUPUHON 2—5 MM; 2 — yCaJ04HBI OB
riry6uHoit 0,1hs u mmpuHoit 2-3 MM

Pucynox 9.3 — I1IBbI O CTOPOHBI HATPEBAEMOIi MOBEPXHOCTH B KOHCTPYKIHAX
U3 KAPOCTOHKOro 6eToHa

Ecnu B KOHCTPYKIUSX OT HAarpy3Kd pacTATMBAIONIME YCHIIMS BO3SHUKAIOT CO CTOPOHBI
Oonee Harperol TIpaHU CEUYEHHUS OJJIEMEHTa, TO apMarypa MOXET BOCIPHUHUMATD
pPaCTATMBAIOIINE YCUIIMA IpPU TEMIlepaType, HE NIPEBBILAIOIIECH NPEeNeNbHO TOMYCTUMYHO
TeMIIepaTypy MPUMEHEHHUS apMaTyphbl, yCTaHABIMBAEMYIO M0 pacuety (Tabmuia 5.10).

Jlnig  cHWKEHHA TemmepaTypsl apMarypbl JOIYCKaeTCsl YBEIMYMBATh TOJIILHHY
3allUTHOTO cJ0s OeToHa y Oosiee HarpeToil rpaHy CeYeHHUs FIEMEHTa JI0 LIECTH JUaMeTPOB
IIPOJOJIBHOW apMaTyphbl WIN IPELyCMaTpUBaTh TEIJIOU3OJIALUI0 U3 JIETKOTO KapOCTOMKOro
OeroHa (pucyHok 9.4).

Ha rpanune OeTOHOB pa3HBIX BHAOB CJEIyeT YCTaHABIMBATH KOHCTPYKTHBHYIO
apMaTypy M3 >KapOCTOMKOW CTajau IuaMeTpoM He Oojee 4 MM, KOTopas JO0JDKHA OBITh
IIpUBapeHa K XOMyTaM.

TemnepaTypa HarpeBa KOHCTPYKTUBHON apMaTypbl HE JOJDKHA MPEBBIIIATh MPEAEIbHO
JOIYCTUMYIO TEMIIEpaTypy INPUMEHEHUS KOHCTPYKTHBHOM apMaTypbl, YKa3aHHYI B
tabmuie 5.10.

9.39 Hecymme W HeHecymue KOHCTPYKIIMM TEIUIOBBIX AarperaTtoB BBINMOJHSIOT W3
COOpHBIX OJHOCIOMHBIX MJIM MHOTOCIOMHBIX 31eMeHTOB. COOpHblEe Orpaxjaromue
KOHCTPYKIUU IPeTyCMaTPUBAIOT U3 OJIOKOB, IIUT U MaHENeH.

B 1ByXCHOHHBIX MaHeNsX, MPOEKTUPYEMbIX M3 Pa3HBIX BHUJIOB XKAapOCTOMKOro OETOHa,
TEIUIOM30JISIIMOHHBIA  JIETKUM KapoCTOMKHIT OETOH MOXKET IpelycMaTpuBaThCs Kak Cco
CTOPOHBI Pab0OYero MPOCTPAHCTBA, TAK U C HAPYKHOH CTOPOHBI TEIIOBOTO arperara.

Jlis  ynydmieHusT COBMECTHOM paboThl OTHENbHBIX CJIOEB OETOHAa JOIMYyCKaeTcs
IIpelyCMaTpUBaTh YCTAHOBKY KOHCTPYKTHUBHOW apMaTypbl WIM aHKEpOB. ApMaTypa 3aXOJuT
B KaXIIbIi clioi OeToHa Ha riyOouHy He MeHee 50 mm. Ecnu B 30He compshKeHUs OTACIBHBIX
cii0eB OeTOHa TeMIleparypa MPEeBbIIIAET MPEIEIbHO JOMYCTUMYIO TEMIIEpATypy MPUMEHEHUs
KOHCTPYKTUBHOW apMaTyphl, yKazaHHyr B Tabnuie 5.10, TO I yCHJICHHS CBSI3U MEXIY
CJIOSIMM YCTPaUBAIOT BBICTYIIbI MJIM OETOHHBIE IITOHKH.
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1 — TsDKeINBIi KApOCTOUKMI OETOH; 2 — TEIUIOM30JIIMOHHBIA CIION U3 JIETKOTO »KapoCTOHKoro OeToHa; 3 — ceTka 3
JKapoCTOWKOHN craiu nuamerpoM 4 MM; 4 — pomoibHas pabodast apMaTypa

Pucynok 9.4 — KoncTpykuusi n3rudaeMoro eje300eTOHHOT0 3JIeMeHTa, HAarPeBaeMoro 10
Temnepatypsl 60Jiee 400 °C co cTOPOHBI PACTAHYTOH 30HBI

B peOpucThix mnaHenax IIUTYy M pedpa BBINONHIIOT M3 TKEIOTO WU JIETKOTO
KOHCTPYKLIMOHHOTO apocTOoWKoro OeToHa. B wmecrax conpsokeHuss pebep ¢ TUIMTOH
ycTpauBaroT ByThl. Mexay peOpaMu ¢ MEHee HarpeTod CTOPOHBI PACIIONAraloT TETJIOBYIO
W30JISIIHAIO U3 JIETKOTO JKapOCTOMKOTOo OSTOHA WM M3 TEIUIOM3OJIIIMOHHBIX MaTepuaioB. B
pebpax maHenu MpeaycMaTpPUBAIOT apMaTypHbIE KapKachl, KOTOPbHIE JOJIKHBI ObITh 3aBEICHbI
B OeTOH TUIMTH He MeHee 4eM Ha 50 mm. [Ipu HeoOXoammocTH, pedpa MOTYT BBICTYNATh 3a
Hapy>KHYIO MOBEPXHOCTh TEIJIOBOM M30yAuMH. [InuTy manenu apMupyroT KOHCTPYKTUBHOM
CBApHOI CETKOM W3 apMmaTypel IUaMeTpoM He Oosiee 4 MM C PaCCTOSHUAMH MEXIY
crepxHaMu HEe MeHee 100 MM.

TemmnepaTypa HarpeBa CBapHOM CETKH HE JIOJDKHA MPEBBIIATh MPEACIBHO TOMYyCTUMYIO
TEMIEpaTypy MPUMEHEHUS] KOHCTPYKTHBHOW apMaryphl, yKazaHHyto B Tabnuue 5.10. Eciu
TeMIlepaTypa HarpeBa IUIUTHI MAaHENIX MPEBHIIIACT MPEIETbHO JOMYCTUMYIO TeMIEepaTypy
MPUMEHEHUS KOHCTPYKTUBHOW apMaTyphbl, TONYCKAIOT IUIUTY HE apMUPOBATh.

Jns HeHecymMX OOJETYEHHBIX OTpaKIAIIMX KOHCTPYKIIMM TETUIOBBIX arperaToB
MpeyCMaTPUBAIOT JIETKUE KApOCTOWKHE OeTOHBI U 3(PPEeKTUBHBIC TETIOM3OIALNOHHBIE
MaTepHuabl.

9.40 B nByXCHOWHBIX MaHENSIX HA METAJUIMYECKOM JIUCTE JIETKUN KApOCTOWKHI OETOH
KpensT aHKepaMu, IPUBAPEHHBIMU K JHUCTY (PUCYHOK 9.5). AHKEpbl IPUHUMAIOT TUAMETPOM
6-10 mm unu B Bujae monoc 3x20 mMm. [[nuHa aHkepa MOKHA OBITh HE MEHEe MOJIOBHHBI
TOJILIMHBI (PYTEPOBKHU, a paCCTOSIHUE MEXAY HUMHU — He 6osee 250 mMm. Merannndyeckuil 1uct
TOJIIIMHOM HE MEHee 3 MM JOJKEH UMETh OTOTHYThIE Kpas WM MPUBAPEHHBIE «HA MEPO» MO
KOHTYPY YTOJIKH.

B mnanemsix ¢ OKaWMIIAIOMIMM KapKacoM MPSIMOYTOJIBHOTO WIIM TpamnelueBUIHOTO
ceyeHus: pebpa TPEAyCMATPUBAIOT U3 TSDKEIOTO WU JIETKOTO KOHCTPYKIITHOHHOTO
KAPOCTOMKOTOo OeTOHa, a MPOCTPAHCTBO MEXAY pedpaMu Ha BCIO TOJIIMHY 3alOIHSIOT
TETJION3OJISIITIOHHBIM ~ JIETKHM  JKapOCTOWKHM OeToHOM. Pebpa apMuUPYIOT IIOCKUMH
KapKacamH, pacloOKEHHBIMU C MEHEE HarpeToil CTOPOHBI.

Kpemnnenne maneneil k Kapkacy OCYIIECTBISIOT Ha 0OJITax WM HA CBAapKe Tak, YTOOBI
MaHEJIU MOTJIM CBOOOIHO MEePEMEIIaThCs TIPU Harpese.

B KOHCTpYKITMSX TEIUIOBBIX arperaTtoB W3 MOHOJHUTHOTO JKelie300€TOHa CO CTOPOHBI
pabodero MpOCTpaHCTBA B yriaxX COMPSDKEHUS CTEH, a TaKXKe CTEeH C MOKPBITHEM U
MEePEKPHITHEM MPETyCMATPUBAIOT BYTHI.
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[lpu Temmeparype pabodero mnpocTpaHcTBa TemiaoBoro arperara cseime 800 °C
OTPAKIAIONIYI0 KOHCTPYKILHUIO, C LEJbI0 YBEIWYECHHS] €€ TEPMHUYECKOrO COINPOTHUBIICHUS,
JIeNIal0T MHOTOCJIOWHON C BKJIFOUCHHEM B €€ COCTaB CJI0€B U3 d(P(PEKTUBHON TETUIOU3OISIIH
(pucynok 9.5, ).

MHorocnoiiHass Hecymasi WIM CaMOHECYIIas KOHCTPYKIHS CO CTOPOHBI pabodero
MPOCTPAHCTBA MMeeT (yTEPOBOUYHYIO IUIUTY U3 KAPOCTOMKOro OETOHA, a C HEeHarpeBaeMoi
CTOPOHBI — HECYIllee OCHOBAHHE B BUJIC KEJIE300€TOHHOM ITUTHI WIIM METAJUTUYECKOTO JINCTA
C OKaMIISIIOIIMMU YTOJKaMU. BOJIOKHHCTBIE OTrHEYMOpHbIE MaTepHalibl MPUMEHSIOT B
TEMIIEPATYpHBIX 30HAX CEYCHHUS KOHCTPYKLIMH, €CIM HEBO3MOXXHO IpHMEHEHHe Oolee
JIEIIEeBbIX U MeHee JAe(PUIMTHBIX MaTepHUaoB, HAlIpUMep, TUIUT WIK MaTOB U3 MUHEpaIbHOU
BaThI.

9.41 Jlna oOecrieueHUss HAACKHOTO COCIMHECHHS HECYIIEr0 W (PyTEepOBOYHOIO CIIOEB
MHOTOCJIOHON (PyTEpOBKH PEKOMEHAYETCSl MPUMEHSATH MPOCTPAHCTBEHHBIC aHKEPHI B BHJIE
COCIMHEHHBIX MEXIy CO0OM KpecTooOpa3HO YCTaHOBIEHHBIX THYTBIX CTEpXKHEH,
pacIooKeHHbIX TEPICHANKYIISPHO K apMaTypHO# ceTke (pucyHok 9.6).

[IpocTpaHcTBEHHBIE aHKEPhl YCTAHABIMBAIOT B IIBaX IUIMTHOM W MHHEpalOBaTHOU
U30JISAIUH.

Paccrosnue Mexay ankepamu npuHuMatot B npegenax 0,7—1 M, a paccTosiHEe OT KpaeB
NaHeJId [0 IIEHTPa MPOCTPAHCTBEHHOTO aHKEpa MPHHUMAIOT KPAaTHBIM pa3Mepy IUIHT
TEIUIOM30JISIIIMK U PaBHBIM TIOJIOBUHE PACCTOSHUS MEXy aHKepamu. [InuTa u3 sxapocToiikoro
0eToHa, 3aKperyIeHHas C TIOMOIIBI0 AaHKEpOB, OT JICHCTBHS COOCTBEHHOTO Beca B
TOPU30HTAILHOM TOJIOKEHUHM TaHeNId paldoTaeT Kak JBYXKOHCONbHAs CHCTEMa C
MaKCUMaJIbHBIMUA PACTSATUBAIOMIMMU YCUJIUSMU B CEUCHHSIX II0J IPOCTPAHCTBCHHBIMU
aHKepamH, T/Ie UMEIOTCS MECTHBIE apMaTypHbIe CETKH, BKIIOYEHHBIE B MPOCTPAHCTBEHHBIN
aHKep JJIs1 YBEITMUYCHHS TUIOMIA N aHKEPOBKH.

9.42 ®yrepoBoYHasl MIUTAa M3 KAPOCTOMKOTO OETOHA B YKPYIMHEHHBIX MOHTa)KHBIX
AJIEMEHTaX pa3pe3aeTcs IMBaMH MMUPUHON 2 MM Ha OTACNIbHBIC YaCTH TaKUM 00pa3oM, YTOObI
KKIBIA OTIENbHBIH MOHOJHMTHBIN y4acTOK OCTOHHOHN (pyTEepOBKH KPEMmHUJICS K OCHOBAHUIO
MAHEJIA YSTHIPHMSI HITU JIBYMSI aHKEPaMH.

9.43 KoHcTpykuuu, nepekpbiBaromue padouee MPOCTPAHCTBO TEIUIOBOIO arperarta,
MOTYT OBITh CBOOOJHO OINEPTHIMH Ha CTEHBI, ITOJIBECHBIMU WJIM MOHOJIUTHO CBSI3aHHBIMHU CO
cteHamu. JIyis MOKpBITUH Tipu TMpojeTax Oojee 4 M MpeayCMaTpPUBAIOT TMOJBECHBIE OalKH,
IUTATHI ¥ TTaHend. PacdeTHyro cxemy paOoThl MOBECHONW KOHCTPYKIIMU MPUHUMAIOT KaK JJIst
JIByXKOHCOJIbHOW  Oajky, NpH 3TOM HE JOJDKHO JONYCKAaThCSd  BO3HUKHOBEHMS
pacTArMBAOIIMX HAmNpsHKeHUH B OETOHE €O CTOPOHBI OoJjiee HArpeTol MOBEPXHOCTH.
[TonBecHble KOHCTPYKIIMM HE BOCIPUHUMAIOT HUKAKMX BHEIIHUX HAarpy3okK, Kpome
COOCTBEHHOTO Beca, W Ha HUX HE JOJDKHBI YCTPAaMBATbCS MOCTHUKM WM HACTHIIBI JUIS
XOX/IEHUS 00CTYKHBAOILEr0 MepcoHaIa.
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a — [BYXCIIOWHAas MaHelh HAa METAUIHYECKOM IIHCTe;, 6 — IMaHeldb C OKAWMIIIONMM KapKacoM W3 TSIKEIOTo

JKapOCTOWKOTO OETOHA; 6 — MaHeJb C OKAMIIIOIINM apMaTypHBIM KapKacoM; e — IaHelb CO CTalbHBIMU aHKepaMu

1 3 (HEKTUBHOM TEIIION30JISIIIUEH; 1 — YTOJIOK )ECTKOCTH MaHen; 2 — MeTAIMYSCKUMN JTUCT; 3 — aHKep; 4 — JerKuii

skapoctoiikuii 6eton ¢ D1100 u menee; 5 — nerkuii sxapocroiikuii 6eron ¢ D1200 u Gonee; 6 — okalMIsIOIINE

Kapkac M3 TSDKENIOro JXKapoCTOMKOro OeToHa; 7 — apMarypHBIi kapkac, 8 — sddexrnBHas temtonzomsuus; 9 —
ycanounsii mos; 10 — maiiba

Pucynok 9.5 — KoHCTpyKIIUH MaHe el U3 JIETKOT0 )KapoCTOHKOro 6eToHa
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1 — npocTpaHCTBEHHBIN aHKEP; 2 — KeNe300eTOHHAS HecyIasl IUTUTa; 3 — MUHEPaJIOBaTHAS M30JISIIHS;
4 — nnuTHas U30JIMS; 5 — apMaTypHas ceTka; 6 — QyTepoBOYHAs MJIMTA U3 KAPOCTOHKOTO OETOHA

Pucynok 9.6 — IIpocTpaHCTBEHHBIH AaHKeP B MHOTOCJIOHHON KOHCTPYKIIHH
NAaHeJIH € ’KeJ1e300eTOHHOI Hecyllell IVINTOH

9.44 Kynona W CBOJABI TODKHBI MMETh CTpely Moabema He MeHee 1/12 mponera B
CBETY.

Kymona wu cBOAbl ¢ INIOCKOM BEpPXHEM TMOBEPXHOCTBIO Yy IISATBI  MMEIOT
KOMIIEHCAIIMOHHBIN 0B mupuHoi 20—40 MM Ha ri1yOuHY, paBHYIO BBICOTE CEUEHHS B 3aMKe
(pucynok 9.7). IlpenycmaTpuBaroT 3amojHEHUE IIBA JIETKOAS(HOPMUPYEMBIM MaTepUAIOM U
MOKPACKY IAT TOHKHUM CJIOEM OMTYMHOTO JIaka. 32 OCEBYIO JIMHUIO B TAKUX KYIOJax U CBOJax
JIOTTYCKaeTCsl IPUHUMATh IYTy OKPYKHOCTH, IPOBEJIEHHYIO Yepe3 LIEHTP MATHl U CEPEeUHY
BBICOTBI CEYEHMSI B LIEHTPE MPOJIETA.

B kynonax u cBojax ¢ miIockoi BepxHell MOBEPXHOCTHIO, MPU BBHICOTE CEYEHMSI B 3aMKeE
6onee 250 MM, KpoMe OCHOBHOHM pabodell apMmaryphl, YCTAaHOBJIEHHON CO CTOPOHBI MEHee
HarpeTod IMOBEPXHOCTH, NPEIyCMAaTPUBAIOT KOHCTPYKTUBHYIO CETKYy U3 IPOBOJIOKH
nraMeTpoMm He Oosiee 6 MM c sueiikoil He MeHee 100x100 MM, KOTOpYIO pacrojiarailorT B
OeToHe C TeMIlepaTypoid, HE€ TMPEBBIIAIOUICH MpenenbHO JOMYCTUMYIO TeMIeparypy
IpUMEHEHHs KOHCTPYKTHUBHOM apmatypsl (Tabnuua 5.10). DTy ceTKy COeAMHAIOT XOMYTaMH €
OCHOBHOW apMatypoit (pucyHok 9.7, 0).

9.45 PabGouyro apMaTypy B IKeNe300€TOHHBIX KOHCTPYKIHUSAX, IEpepe3aeMyro
Pa3IUYHBIMU TE€XHOJIOTMYECKUMHU OTBEPCTUSMHM, MPUBAPUBAIOT K PaMKaM U3 apMaTypbl WIH
npokaTa, 00OpaMIISIOIIUM OTBEpCTHs. Bua merasia paMKu JTOJMKEH MPUHUMATHCS, UCXOAS U3
npeeNbHO JOMyCTUMOM TeMITepaTypbl IPpUMEHEHHs apMaTypbl 1o Tadnmie 5.10.

[Inomans ceueHWss paMKU B KaKJOM HAaIlPaBICHUM JIOJDKHA OBITh JOCTATOYHOM JUIS
BOCTIPUATHS YCUIIUI B IIepepe3aHHbIX CTEPIKHSIX.
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a — KynoJla TIePeKpPBITHS C TEeXHOJOTHYECKHMMH OTBEPCTHSIMH M3 JKapOCTOHKOro OeToHa; 6 — Kene300eTOHHOro

KyIoja ITOKPBITHS C IIOCKOM BEepXHEH MOBEpXHOCTBIO W3 JKapOCTOMKOro OeroHa, 1 — KOXKyX; 2 — ceTka u3

MPOBOJIOKK JHAMETpOM 10 6 MM; 3 — KOMIIEHCAUMOHHBIH moB mmpuHOW 20-40 MM, 3amOJIHEHHBIH

JerkoIepOpPMUPYEMBIM MaTepralioM; 4 — Kynoi; 5 — msaTa Kymoja; 6 — TeIION30AIHOHHAs MTPOCIOHKa TOIMIIUHOMN

2040 mM; 7 — pabodast apmMaTypa OIIOPHOTO KOJIbLA; 8 — TO XkKe, Kyrmoina; 9 — XOMyT U3 TIPOBOJIOKH JHAMETPOM 6 MM;
10 — onopHoe komb10; 11 — moB OETOHNPOBAHUS

Pucynok 9.7 — KoHCTPpYKIHH AJI51 KPYTJIOTO TEMJOBOr0 arperara

OtBepcTuss OOJBIIOTO pa3Mepa CIAEAyeT OKaWMIISITh apMHUPOBAHHBIMU OOPTOBBIMHU
3aMKHYTBIMH pamaMu. CeueHue cTeHOK OOPTOBBIX PaM OIPENeNIAIoT U3 pacyeTa Ha YCHIIUS OT
BO3/ICHCTBUS TEMIIEPaTyPhl H HATPY3KH.

9.46 ®ynnaMeHThl, OOpOBa M JAPYrHe COOPYKEHHs, PACIOIOKEHHBIE MOJA 3eMilel U
MOJIBEpPraloIIecss HarpeBy, JIOJDKHBI HAaXOJUTHCS BbIIIE HanOojee BO3MOXKHOTO YPOBHS
IpyHTOBBIX BoA. [Ipy HamMuuum BOJBI ClieAyeT MpeycMaTpuBaTh FHIPOU3O0IISAIHUIO.

9.47 KoXyX¥ TEIUIOBBIX arperaToB U3 JIMCTOBOM CTaJIM JIOMYCKAETCs TPEAyCMaTpHBAaTh,
KOrJa HEOOXOJMMO OOECNeYUTh Ta30HENPOHHUIIAEMOCTh KOHCTPYKIMH M KOI/Ia HMeeTcs
00JIbIII0E KOJIMYECTBO OTBEPCTUIN MM TOUEK KperieHus: o0opynoBanus. CoeJMHEHHE KOXKyXa
¢ 6ETOHOM OCYIIECTBISIOT apMaTypPHBIMH CETKaMU WJIM aHKEPaMHU, IPUBAPEHHBIMU K KOXKYXY

(pucynok 9.7).
105



CII 27.13330.2011

9.48 Ecnu xapoCcTOiKHil OETOH MOJABEPIKEH CHIIBHOMY HCTUPAIOIIEMY BO3CHCTBHIO CO
CTOPOHBI PabOyero MpPOCTPAHCTBA, TO €ro CIEAYEeT 3allUIaTh METATMYECKOW MaHIUPHON
CETKOM, TI0 KOTOPOI HAHOCUTCS CIOW TOPKPETOETOHA, WK OJIOKaMU M3 HanboJiee CTOMKOTo B
9TUX YCIOBUSX KapOCTOMKOro OETOHA MIJIM OTHEYIOpA.

TpeﬁoBaHnﬂ, YKa3bIBA€EMbI€ B IIPOCKTAX

9.49 B pabouux ueprexax KOHCTPYKLUUH MM B MOSICHUTEIBHOW 3aIllUCKE K MPOEKTY
JIOJIKHBI OBITH YKa3aHbI:

HauOoJplIasg TeMIlepaTypa HarpeBa KOHCTPYKLUMHU IpPH SKCIUTyaTallud, IPUHATas B
pacuere;

BUJ U KJ1acc OETOHA IO NPEAEIbHO JOIYCTUMOM TeMIepaType NpUMEHEHMS,

KjJacc OCTOHAa IO MPOYHOCTH Ha CXaTrue U Tpedyemas NPOYHOCTh OETOHA IIpU
TeMIIepaType BO BpeMsl IKCILTyaTalluy;

BU/JIBI (KJIaCChl) apMaTyphl U MapKa >KapoCTOMKON crany;

BUJI YBJIQXKHEHUs1 OETOHA U €r0 NePpUOJUUHOCTh MPH SKCILTyaTallUy;

MIPOYHOCTH OETOHA IIPU OTITYCKE COOPHBIX 3JIEMEHTOB MPEAIPUATHEM-U3TOTOBUTEIIEM;

croco0bl 00ETOHUPOBAHUS CTHIKOB U Y3JI0B, MapKa M COCTaB pacTBOpa JAJIS 3aI0JIHEHUS
IIIBOB B CTHIKaX 3JIEMEHTOB.
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Temnepatypa .
HaumeHOBaHUE TEMIOBOrO . pabouero PexomerntyemeIi
arperara DeMEHTHI U3 JKapoCTOUKOTO 66TOHa npocTpaHcTBa COCTaB 66TOHa 10
tabmume 5.1 (Ne)
meun, °C
|. B yepHoii MeTaJLTyprum
JloMeHHast 1edb ®dypmeHHBIE TPUOOPHI 1300 16, 19
IllaxTa, meHp aemagu 1200 11
T'a300TBOABI ¥ HAKIIOHHBIHM 800 23, 24
ra3oInpoBo/I
[bineynoBUTEIH 800 23,24
Barpanku 11s miaBku CTeHbl KOJOCHUMKAa U IUIaBUIILHOTO 1300 19
YyryHa rmosica
BozayxoHarpesarenu CreHbl (HUKHASA 4acTh), JIHUILE 1200 11
JIOMEHHOH ey Boposa 800 23,24
OO0XUTOBBIE MAIITNHBI HwxHuit KOJIIEKTOP U Ta300TBOABI 800 23,24
arJIoMepaIioHHOTO BepxHuii KomekTop 800 23,24
TIPOU3BOJICTBA
HarpeBarenbHbie CreHnsl pabounx sUeeK, Mo, KPHIIIKa 1300 19, 21
KOJIOALIBI
MeTtoamdecku W3omsAmus rmccakHBIX TPYO U CTEHBI 1200 19
HarpeBaTeIbHBIC MIeUH Ha BBICOTY | M
SIMHBIE IeUn IS CreHbl 800 23,24
3aMeIJIEHHOTO
OXJIAKICHHUS
KokcoBbie 6aTapen dyHnameHTs 1 00poBa 600 23,24
I1. B uBeTHOM MeTaJJIypruu
I'paduroBsle neun CreHsl 1200 11
Tleun kumAIIETO CHOS CBOJIbI U perieTka 1100 11, 15
AJfOMUHUEBBIC U Juuma 1000 10,11
MarHHeBBIE
3JIEKTPOJIH3EPHI
DNEKTPOIU3EPhI Juaunma 1000 10,11
CBEPXYUCTOTO
ATFOMHUHUS
Tepmuueckue, CTteHbl, CBOJ U MO/ 1200 11,19
HarpeBaTeibHEIE,
00KHIOBEIC TICYH
[TeieBBIC KaMEpHI CTeHBI ¥ TOKPHITHE 800 15
Tleun mia taBnenus | CTEHBI M CBOL 1000 15
JIIOMa aJTFOMUAHUS
Hanzemnrnle u | JlHuie, CTeHbI U CBOJ, 1100 11,15
TO/I3¢MHBIE Ta30XO0/IbI
docdopHbIe Csox 1100 15
ANEKTPOIICYH
®deppociiaBHble YU JHue, cTeHbl 1000 10, 11
Kamephsbie neun CBOJ, CTEHEI, IO, 1200 19
DIEKTPOJUTHUECKHE CreHbl 1000 10, 11
BaHHBI IIBETHOM
METAJUTYPrHH
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IIpooonaicenue npunooicenus A

HaumMeHoBaHUE TEIIOBOTO
arperara

DJIEMEHTHI U3 )KapOCTOﬁKOFO OeToHa

Temnepatypa
pabouero
MPOCTPAHCTBA
mieun, °C

Pexomennyemslit
coctaB GeToHa IO
Tabmuue 5.1 (Ne)

111. B nHedrenepepadarpiBaonieii 1 Heprexummnie

CKO#i NPOMBINLICHHOCTH

00Xxwura Kupnmda

TpyOuateie neun CreHbl KaMepsl paguauu 1000 33-37
CBoabI KaMephl painalIiu 1000 33-37
CreHpl KaMephl KOHBEKITHH 1000 23-26
CBozibI KaMepbl KOHBEKIIUHU 1000 23-26
BepTukansHo- CreHbl KaMepsl paguanuu 900 33-37
CEKIIMOHHBIE TICUn
TpyOuatbie neun OyHIaMEHTBI, CTEHBI, CBOI, IO, 800 10,11
OecrIaMeHHOTO MepeBalbHbBIC CTCHKH
ropenus Tuna b
TpyOGuaTbie neun CreHsl, cBOJI, MO 850+1100 23-26, 33-37
OecrIaMeHHOTO
ropenus Tuna 3P
TpyOGuaTbie neun To xe 900+1100 23-26, 33-37
OecrIaMeHHOTO
ropenus tumna 3]
TpyOuateie neun CTteHbl, CBOJI, IO 800 22
HACTHIILHOTO THa B
BepTukansHo- CreHbl Kamep KOHBEKIINH " 900 23-26, 33-37
(bakenbHbIC MEYH THUIIA pamuaium, CBoJI, Mo0Basi YacTh
Ic
O0OBEMHO-HACTAJIHHEIE To xe 9001000 23-26, 33-37
MIeYH C pa3AenuTeIbHOM
crenkoi Tuna I'H
Hunmuaapudaeckue, CreHsbl Kamep KOHBEKIINH " 8001100 23-37
¢akenpubie, Tuma [{C paauaIim, CBOJI, IOI0BAast YacTh
Humuanpuueckue neun | To xe 800+1100 23-37
tuna /[ HecTuibHbIE C
i depeHInpOoBaHHBIM
IT0JIBOJIOM BO3/yXa
Karanmutuueckoro CTeHbl, CBOJI, ITOJ0Bas 4acTh 1250 19-21
pudopmuHra u
THPOOYUCTKH THMA P
MHOTOKaMepHBIE
HamzeMmuble ra30xoab! Bce sneMmeHTHI 600 22-32
TpyOUaTHIX meueit
TTonzeMHBIE TA30X0IBI To xe 800 10, 11
TpyOUaTHIX meueit
VI. B npoMbIIIJIEHHOCTH CTPOUTEIbHBIX MATEPHAJIOB
ToHHenbHBIE TEYH IS CreHsl M CBOABI 30H HpPOrpeBa U 800 10-11
00’K1ra OOBIKHOBEHHOTO | OXJIaXKJICHUS
[JIMHSHOTO KUpNuya CTeHbl ¥ CBOJI 30HBI 00KHUTa 1100 19
Bpamaromue neun jyis 30Ha IIENMHOM  3aBeChl M OTKAaTHas 1000 10,11
00’KHra eMeHTa rOJIOBKa
KonbiieBsie neuu st ITokpseiTHE, CTEHBI, IO 1000 10,11
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Temnepatypa .
HauMeHOBaHKE TEMLIOBOTO . pabouero PexomeryempIi
arperara DeMEHTHI U3 JKapoCTOUKOTO 66TOHa npocTpaHcTBa COCTaB 6eTOHa 10
nean, <C tabmume 5.1 (Ne)
V. B pa3iM4HbBIX 0TPACISAX NPOMBIILJIEHHOCTH
Bopoa u razoxomsr s CTteHbl, CBOJI 350 2-4
temneparyp 350°C
Boposa u razoxos! s To xe 800 6-9
temneparyp 800°C
ITapoBbie KOTIIHI, dyTepoBKa CTCH 800 10,11
IKOHOMai3ephl, KOTIIbI
YTHIH3aTOPBI
@DyHIaMEHTHI TEIJIOBBIX | DJIEMEHTHI, HArPEBAIOIINECS 10 800 6+9
arperaTroB Temmnepartypsl Beime 200°C, HO He
6omnee 800°C
IToJel TOPSTIUX TIEXOB — — 7,8
KommakoBele neun st — 800 10, 11
00kura MeTaia
OO0HUTOBBIE TTIEYN — 1400 20,21
3JIEKTPOAHON
MPOMBIIUICHHOCTH
CymuibHbIe IEYN [oxprITHE, CTEHBI, TTO]T 1000 10, 11
Koter pa3nmuaroro ®OyTepoBKa SKPaHUPOBAHHBIX CTCH 800 23-37
Ha3HAYCHMSI
HarpeBartenpHrie, CrteHbl, IO, TIUCCAXKHBIE 1 1200 19,21
MPOKATHBIE, Ky3HEUYHbIC OIIOPHBIE TPYOBI
U KOHBEHEPHBIE N1eY1
IMeun qyist 06xUTa CTeHblI, CBOJ, MO 1000 15-18
CEPHHUCTBHIX MAaTEPHAJIOB
IMeun qyist 06xura Csox 1100 19

CaHHUTapHO-
TEXHUYECCKOT'O
obopymoBaHus
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IIpuno:xkenue b
(o0s13aTesIbHOE)

OcHoOBHbIE OyKBeHHbIE 0003HAYECHUSA

Ycuaus oT Bo3eiicTBUS HATPY3KH U TeMIIePATyPhl B IONIEPEeYHOM CeYeHHUH 3JIeMeHTa

Mot 1 Nio;t M3rHOarIMil MOMEHT M MpPOJAOJIbHAS CHJIa OT COBMECTHOTO JICHCTBUS YCWIHH,
BBI3BAHHBIX TEMIIEPATYpOi U Harpy3KOH
Mu M, M3ruOarIMii MOMEHT COOTBETCTBEHHO OT BO3JICUCTBHS BHEIIHCH HArpy3Kd H
TEeMIepaTypsl
N u N, MPOJIOJIbHAS CHJIA COOTBETCTBEHHO OT BO3JICHCTBHS HATPY3KH M TEMIIEPATYPBI
QuQ MIOTIEPEYHasl CHJIa COOTBETCTBEHHO OT BO3ACHCTBHSI HATPY3KHU M TEMIIEPATYPHI

Xa

PAKTCPUCTHKHU MATECPHUAJIOB IIPH BO3/1€iiCTBHHU TEMIIEPATYPbI

Ry,tem = RoypiRott = Rute

pacueTHOE CONPOTUBIECHNE OETOHA CXKATUIO M PACTSKEHHIO JUIS TIPeIeIbHBIX
COCTOSIHUI IEPBOM IPYIIIBI

Rb,ser,t u Rbt,ser,t

pacueTHBIE COMIPOTHBICHN OETOHA CXKATHIO U PACTSKEHHIO JUIS IIPeIeTbHBIX
COCTOSIHUI BTOPOH TPYIMIIBI

Rst = RyYst ¥ Ry gert

pacdeTHbIe CONPOTUBICHHS apMAaTypPhl PACTHKEHHIO ATl IPENEIIbHBIX COCTOSHUI
COOTBETCTBEHHO JIs IEPBOM M BTOPOM Ipymil

Rb.1os pacueTHOE CONPOTHBIICHHE OETOHA CMSITHIO
Rewt pacyeTHOe CONPOTHBIIEHHE TIOTIEPETHON apMaTYPhI PACTHKEHHIO JUTS TIPEIETbHBIX
COCTOSIHUIT IEPBO#l TPYIINBI IPH pacieTe CEUCHHI, HAKIOHHBIX K ITPOIOJIbHON OCH
JJIEMEHTA, Ha JIEWCTBHE MTOMTEPEYHOMN CHIIBI
Rect pacdeTHOe CONPOTHBICHHE apMATYPhl CKATUIO IS MIPECTbHBIX COCTOSIHUM TIepBOit
TPYIIIBI
E, HAYaJbHBIA MOJYJIb YIPYTOCTH OSTOHA MPU CKATHH M PACTSIKCHHU
Ey MOJIYJTb YIIPYTOCTH OETOHA TP BO3IEHCTBHH TEMITEPATYPHI
Ep. MOJTyJb AedopMaru 6eToHa
E MOJIyITb YIIPYTOCTH apMaTypbl P HOPMAIBHO# TeMIiepatype
Eg MOJIYJTb YIIPYTOCTH apMaTyphl IPH BO3AEHCTBHH TEMIIEPATYPHI
By u Bs K09 GUITUESHTDI, YIUTHIBAIOLINE CHIDKCHUE MOYJIS YIIPYTOCTH OETOHA U apMaTyphl
TIPU BO3JICHCTBUH TEMIIEPATYPHI
G, U Gy HAMpPSHKEHHS B PACTIHYTOW apMaType U B CKaTOi 30He OETOHA B CEUYCHUH C TPEIIUHOM

Gty Obtt M Op tem

HAIpsHKEHHS B PACTSAHYTON apMaType, B paCTHYTOM U C)KaTOM OETOHE B CEUEHHU C
TPELIMHON OT BO3/IEHCTBUS TEMIIEPATYPBI

Gs, Opt M Oy TO €, OT Harpy3Ku
Oy, Olgs, Olpy K03 QUIHEHT IMHEHHOTO TEMIIepaTypHOTO PACIINPEHHs, TEMIIEPATyPHOIl yCaIKH H
TeMIepaTypHoi edopmanun GeToHa
Ol K03 QUIHEHT INHEHHOTO TEMIIepaTypHOTO PaCIINPEHHS apMaTypBbI;
Clstm K03(GUIUEHT TeMIEPaTypHOTO PAaCIIUPEHHs PACTIHYTOH apMaTyphl B O€TOHE C

YUYETOM BJIMSIHUA pa6OTI>I MCXAY TPpCIIMHAMMU.

XapaKkTepuCTHKHU N0J10KeHUs NPOA0JILHOI ApMATyphl B ONEPEYHOM CeYeHHH 3JIeMeHTa

S 0003HaueHUE NPOJONBHOI apMaTyphl:
a) TIpX HAJIMYIUH CKATOI U PacTAHYTOI OT JeHCTBHSA BHEIIHEH HATPY3KM 30H CEUCHUS,
PacIOJIOKEHHON B pacTAHYTOH 30HE;
0) IIpH TOJTHOCTBIO CKATOM OT AEHCTBUS BHEIIHEH Harpy3KH CEYEHMS, PacIONOKEHHOM
Yy MEHee C)KaTol TpaHu CEYEeHUs;
B) IIPU MIOJHOCTBIO PACTAHYTOM OT AEHCTBUSI BHELIHEH HArpy3KH CEYEHUs JIs
BHELICHTPEHHO PACTSAHYTHIX 3JIEMCHTOB, PACHONOKEHHOH y 6oJiee pacTsIHyTOH rpaHu
CEUEHUs], AT LEHTPAIIbHO PACTAHYTHIX 3JIEMEHTOB — BCEHl B IOIIEPEYHOM CEUEHHU
JJIEMEHTa,

S' 0003HauEeHUE IPOJONIBHOI apMaTypbl:

a) P HAJIMYMHU CKATON U PaCTSHYTOH OT eHCTBUS BHEIIHEH HArpy3KU 30H CEUCHUS,
PAcIIOJIOKEHHOU B CIKAaTOM 30HE;

6) mpH TOJTHOCTHIO CXKATOM OT AEHCTBHS BHELIHEH Harpy3KH CeYeHHs, PaclOI0KEeHHON
y boiee c:xaToi rpaHy ceueHus;

B) IIPH MOJTHOCTBIO PACTAHYTOM OT ACHCTBUS BHEIIHEH Harpy3KH B CEUEHUU
BHEIICHTPEHHO PACTAHYTHIX 3JIEMEHTOB, PACIIOJIOKEHHOW y MEHEE PACTAHYTON I'paHH
CeueHus;
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1 1 KPUBH3HBI OCEH 3JIEMEHTOB OT BO3JICHCTBUS TeMIIepaTyphl IPU HarpeBe U OCTHIBAHUU
Zlul =
Mt M3
b OIMPHHA NPSMOYTOJBHOTO CEYEeHHWs, IIUpUHa pedpa TaBPOBOIO MU JIBYTaBPOBOTO
ceueHui
biub% LIMPHHA TIOJIKK TaBPOBOTO HJIM JIBYTAaBPOBOI'O CEUYEHUSI COOTBETCTBEHHO B PACTSAHYTOU
U CKaToi 30He
h BBICOTA IIPSIMOYT'OJIbHOT'O, TABPOBOT'O MJIM ABYTABPOBOTO CEUEHHSI
aua' PACCTOSIHUSI OT PAaBHOJICHCTBYIOIIECH YCHINN COOTBETCTBEHHO B apMatype S u S' 1o
OJsvkaliieii rpaHu ceueHHst
ho  h'g paboune BBICOTHI CeUCHHUsI, paBHbIe cooTBeTcTBeHHO h—anh—d'
h u BBICOTHI TTOJIKK TABPOBOTO MM JIBYTaBPOBOTO CEUSHHUSI COOTBETCTBEHHO B PACTSHYTON
U C)KaToH 30He
e 9KCIEHTPHCUTET YCHIIHUSI IPEIBAPUTEILHOTO 00KaTHsI P OTHOCHTEIBHO IIEHTpa
P TSHKECTH NPUBEJICHHOTO CEUCHHS
¢ SKCIEHTPUCHUTET MPOJO0IBbHOM CHiibl N OTHOCHTEIBHO LIEHTPA TSHKECTH MPUBEACHHOTO
CEUCHUS
e, paccTosiHUE OT TOYKH MPHUII0KEHHUS NMPOAOIbHON criibl N 10 LIEHTpa TSHKECTH III0MIAH
CEUCHHS apMaTypbl S
| MIPOJIET JIEMEHTA
ly pacueTHas JUTIHa JIEMEHTa, T0IBEPTalOIIasiCs] ISHCTBUIO CKUMAIOIIEH MPOIOTBHON CHITBI
i pazuyc WHEPUMU MONEPEYHOr0 CEYEHUs 3JIEMEHTa OTHOCHUTENIBHO IEHTPA TSKECTH
CEUCHUSI
d HOMWHAJILHBIN AHAMETpP CTEP>KHEH apMaTypHOH CTain
A4 IUIOIIA/Ib BCEro OETOHA B MONEPEYHOM CEYECHUH
Ay [LIOIIAAb CEYEHHS COKATOM 30HBI OeTOHA
Apt IUIOIIA/Ib CEYSHHS PACTSIHYTOM 30HBI O€TOHA
Ared TUIONIA b IPHBEICHHOTO CEYESHUsI DJIEMEHTa
Ajoc IJIOMIATh CMSATHS OE€TOHA
ene PaccTOsIHUE OT TOUKH MPUIIOKEHHS IPOAosIbHOM cuibl N 10 paBHOAEHCTBYOMIEH
YCHIIMI COOTBETCTBEHHO B apMmarype Su S'
Aju A TUIOIIA/IM CEYCHHUS] HEHANpsAraeMor apMaTypsl S U S' COOTBETCTBEHHO
4 TUTOIIAb CEYSHUSI XOMYTOB, PACIIONIOKEHHBIX B OJHOM HOPMAIIBHOH K TIPOIOJILHOH OCH
v 9JIEMEHTA MJIOCKOCTH, IEPECEKAIONINX HAKIOHHOE CeUEHHE
X BBICOTA CXKATOH 30HBI OeTOHA
S OTHOCHTEIIbHAsI BRICOTA CHKATOM 30HBI OeToHa paBHa x/hg
K03 pUIMEHT apMHUPOBaHHUSL, OTIPEAEIISEMbIil KAK OTHOLLICHUE TIONIAIN CCUCHHS
n apMaTyphl S K IUIONIAU TONEePEYHOro ceueHus anementa bhy 6e3 yuera cxarpix u
pacTSHYTHIX MOJIOK
Spo 1 S'yo CTaTHYECKME MOMEHTHI IUIOMIaZed CEYeHU COOTBETCTBEHHO CXKATOW M pacTIHYTOH
30HBI 0ETOHA OTHOCHTENLHO HYJICBOH JIMHUU
S 1 S'sg CTaTHYEeCKHUEe MOMEHTHI IUTIONIaJIel CEeYeHHsI COOTBETCTBEHHO apMaTypbl S u S'
OTHOCUTEJILHO HYJIEBOW JIMHUU
| MOMEHT WHEPIMH CeUeHHs1 OETOHA OTHOCUTEIBHO LIEHTPA TSHKECTH CEUYCHHSI DJIIEMEHTA,
BBIYHMCIISIEMbI O€3 yueTa TeMreparypsl Kak JUlsi HeHarpeToro 0eToHa
lreq MOMEHT WHEPIMU TPUBEICHHOTO CEYCHUS IEMEHTa OTHOCUTEIIBHO €ro IIEHTpa
TSDKECTH
I MOMEHT WHEPIMHU TUIOLIAIU CEYCHHUS apMATyphl OTHOCUTEIIBHO LIEHTPA TAKECTH
CEUeHHs HJIEMEHTa
lno MOMEHT WHEPIMHU TUIOLIA/IA CEYCHHUS CKATOM 30HBI OETOHA OTHOCUTEIILHO HYJICBOM
JIMHUH
loul'y MOMEHT MHEPIUH TUIONIaeH CeUeHHsI COOTBETCTBEHHO apMAaTypPhI S U S' OTHOCHTEIIEHO
HYJIEBOU JTMHUH
y paccTosiHuE OT LEHTPa TSHKECTH MPUBEIEHHOTO CEYEHUS 10 PACTSIHYTOM rpaHHu, 110
BOJIOKHA OE€TOHA, B KOTOPOM OIPEJIEIISIETCs HANIPSDKEHUE M IO MEHEe HarpeToil rpaHu
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Vs 1Y PacCTOsIHUE OT LIEHTPA TSHKECTH IPUBEAECHHOIO CEUEHHS BIIEMEHTa JI0
paBHOJICHCTBYIONIEH ycrutnid B apmMatype S u S'
fi, & ¥ & pacueTHbIE BENHIUHBI IPOrH0a, yIIMHEHHS X YKOPOUCHHS IEMEHTa OT BO3IeHCTBHSA
TeMIepaTyphbl
Aere CpeJiHssl pacueTHasl BEJIMYMHA PACKPBITHS TPELIUH
S PacCTOsIHUE MEXy XOMYTaMHU, U3MEPEHHOE 110 JAJIMHE JIEMEHTa
t, Temreparypa 6eToHa
tom CpenHss TeMIeparypa 6eToHa;
tuty TeMIepaTypsl apMaTypsl S u S'
ti TeMIIepaTypa Cpeibl CO CTOPOHBI HICTOYHHUKA TeIlIa
t, TeMIepaTypa Bo3/yXa ¢ Hapy>KHOH CTOPOHBI AJIEMEHTa
tow TeMrepaTypa 6eToHa B IIEHTPe TSHKECTH NPHBEICHHOTO CEUCHHUS
the CpeHss TeMIepaTypa 6eToHa CKaToH 30HBI CeUSHHs
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KapOCTOMKOIro OeToHa

[5] TexHonoruss H3rOTOBJEHHUS  KAPOCTOMKHX  OETOHOB.
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[6] Tlocobme 1O  MPOEKTUPOBAHHMIO  OETOHHBIX U
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KnroueBble ciioBa: pacueT IpelBapUTENbHO HANPSKEHHBIX KOHCTPYKLUH, OETOHHbIE H
XKene300eTOHHBIE KOHCTPYKLIMHU, pPacdyeT YCHWJIMKA OT BO3JCHCTBUS TEMIIEpaTyphl, pacyer
OETOHHBIX U ’K€JIe300€TOHHBIX 3JIEMEHTOB I10 IPOYHOCTHU
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