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npaBuiIa

Bsamen CH 265-77

Hacrosie HOpMBI pacTIpOCTPaHSIOTCS Ha MPOEKTUPOBAHUS aCOECTOLEMEHTHBIX KOHCTPYKIIHH.
1. OBIIME ITOJIOXXEHI A

1.1. AcbecTorieMeHTHBIE KOHCTPYKLIMH CIIeIyeT IPOSKTHPOBATE B BHIE:

JIMCTOB BOJHHUCTHIX (NPOQUINPOBAHHBIX) U TNIOCKUX;

IUTUT U TaHeJIel KapKacHBIX;

TUTAT ¥ TTaHeJIeH OecKapKacHBIX (TPEXCIOHHBIX), B TOM YUCIe ¢ 00paMIICHHEM 110 KOHTYPY;
000JI0YEeK CBOIYATHIX BOJHUCTOTO MPOQuIIs;

IUTUT U MaHeaen 31(Cpr31/IOHHI:-IXl MHOTOITYCTOTHBIX;

3JIEMEHTOB [OTOHAXKHBIX SKCTPY3HOHHBIX' (IIBEILIEPOB ,ILIHT HOJOKOHHBIX H JIp.).

! HO,II OKCTPY3UOHHBIMU IIJIMTAMHU, IMTAHEIIAMHA U BJIEMEHTAMHU MMOAPA3YMEBAIOTCA ITUIMTHI, ITAHETIN U 3JICMEHTHI,
H3roTaBJIMBACMBIC T1O 3KCpr3PIOHHOI>i TCXHOJIOTHUH.

1.2. KOHCTPYKIIMH TOJDKHBI IPOEKTHPOBATHCS C YUETOM MX 3aBOACKOTO U3TOTOBIICHHUSI.

1.3. Pacuer acOecTOIIEMEHTHBIX KOHCTPYKIMH JOJDKEH yHOBIeTBOPATH TpeboBarmsam CT COB 384-76.

1.4. AcOecTornieMeHTHBIE KOHCTPYKIMH CIEAyeT PacCUMTHIBATh MO Hecymiedl crnocoOHOCTH (HpeneabHBIM
COCTOSIHMSIM TI€PBOM TpYNIIbI) ¥ 10 AehopMalusM (TIpeeabHbIM COCTOSIHUSIM BTOPOU IPYIIIbBI).

1.5. AcOecTorieMeHTHBIE KOHCTPYKIMH CIIElyeT IIPOSKTUPOBATh yYETOM Harpy3o0K M BO3/ACHCTBUI

1.6. BennumHy Harpy3ok W BO3ICHCTBHI W WX COYETAHWS CJIENyeT NPUHUMATh B COOTBETCTBHH C
tpeboBanusamu CHull 2.01.07-85.

1.7. AcOecTolieMeHTHbIE KapKacHble, OecKapKacHble M OKCTPY3UOHHBIC IUIMTHl W TAaHEIH HEOOXOIMMO
pacCUMTHIBATh a TEMIIEpATypHBIE U BIA)KHOCTHBIE BO3JICHCTBHSI.

1.8. TIpu IpoeKTHPOBaHNH aCOECTOLIEMEHTHBIX KOHCTPYKIMH, SKCIUTyaTHPYEMBIX B YCJIOBHSAX arpeCCHBHBIX
cpen, ciueqyeT MpeayCcMaTpUBATh 3alIUTy UX M JJIEMEHTOB KPETUICHUS K HECYILEMY KapKacy 3JaHus OT KOPPO3UH
B cooTBeTcTBHHU C TpeboBanmsmu CHull 2.03.11-85.

1.9. IlnuTel ¥ nMaHenu KapKacHbIE W OKCTPY3MOHHBIE CIIEAyeT NMPUMEHSATHh NPH TeMIlepaType HarpeBa HX
noBepxHOCcTH He Oonee 80 °C.

1.10. TlnuTel ¥ maHenn OeckapKacHBIE CIIEAYeT NPUMEHSTh IPU TeMIeparype BHYTPEHHEH IOBEPXHOCTH
koHCTpyKmu He 6osee 30 °C u mpu TemnepaType Hapy>KHOW TOBEPXHOCTH KOHCTpYyKIH He 6onee 80 °C.

1.11. CobonHO nexamue IUIOCKHE M BOJHHCTHIC JIUCTHI CIIEAYyeT MPUMEHATH MPH TeMiepaType He Oonee
100 °C.

Buecenst IIHUMCK uMm. B.A. Y TBepKICHBI Cpox BBeIeHHs B ICHCTBUE
Kyuepenko I'occtpost CCCP 1I0CTaHOBJIeHHEM 'occTpost 1 ssHBapst 1986 .
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2. MATEPHAIJIBI

2.1. JInst acOecTOeMEHTHBIX KOHCTPYKIUH CeyeT IPUMEHSTh TUIOCKUE MTPECCOBAHHBIC U HETIPECCOBAHHBIC,
a TaKk)Ke BOJHHUCTBIC aCOSCTOIIEMEHTHBIE JIHCTHI.

2.2. J1ns oOLIMBOK IUIMT U MTaHeJIed He0OX0UMO UCITI0JIb30BaTh aCOECTOIEMEHTHBIC JIUCTHI.

2.3. JIns kapkacoB IUIAT M MAHEJCH ClIeAyeT MPUMEHSATh ICPEBSHHBIC, aCOCCTOIIEMEHTHBIC, METAJUTNICCKUC
WM 5KeJIe300CTOHHBIC AJIEMEHTEI, I 00paMiicHHsT OECKapKaCHBIX TUTUT U MaHellel - JAepeBsHHBIC, (paHEepHEIC,
acOeCTOIEMEHTHBIE MITH METAILTHYECKUE SIIEMEHTHI.

2.4. [Ing OIUT W MaHeNed KapKacHBIX W 3KCTPY3MOHHBIX HEOOXOJMMO HCIIOIB30BaTh MUHEPATOBATHBINA U
CTEKJIOBATHBIN YTCIIIUTCIIb HAa CUHTECTUYCCKOM CBA3YIOIIEM, a TaKKE MPHU HAJIUIUU TEXHUKO-DKOHOMHUYECCKUX
000CHOBaHHH JAPYTHE TEILUIOU30JISIIMOHHBIC MATCPHAIIBL.

2.5. JInst mmT ¥ maHenei 0eckapKacHBIX, B TOM YHCIe ¢ 00paMIICHHEM 0 KOHTYPY, B KA4eCTBE 3aIl0THUTEIS
ClIeZyeT IPUMEHATH IEHOIIACTHI, THITHI KOTOPBIX MIPUBEACHEI B CIIPABOYHOM IIPHIIOKECHAN 2.

2.6. CoenuHeHHs acOECTOIIEMEHTHBIX OOIIMBOK C acOECTOLIEMEHTHBIM KapKacoM M oOpamiieHHeM
HEOOXOJMMO BBITIONHSTH HAa SIMOKCHIHBIX KIIESX, PACYCTHBIC XapaKTePUCTUKA  KOTOPHIX NPUBCACHHI B
CIPaBOYHOM TIPHIIOKECHUH 3.

2.7. CoenuHenne acOECTOIEMEHTHBIX OOIIMBOK C MAEPEBSHHBIM KapKacoM W OOpaMIIGHHEM CleqyeT
BBIMNOJHATL Ha OIMHKOBAHHBIX MHIYypyHaX, OIUWHKOBAHHBLIX CTAJbHBIX I'BO3JAX, AJIIOMHUHHUECBBIX TBO3AAX WU
TIPOQHIISX.

2.8. CoenmHeHHe acOECTOIEMEHTHBIX OOIIMBOK C METAIUIMYECKUM KapKacoM W oOpaMiIeHHeM HEeoOXOIMMO
BBITNIOJTHATH Ha BUHTAX, 3aKJICIIKaX WK OONTaxX.

2.9. CoenuHenne OONIMBOK C MEHOIUIACTOM B OECKapKacHBIX IUIMTaX W IaHeJsX CIeAyeT MPOM3BOJAUTH Ha
SMOKCHIHBIX HJIM KayYyKOBBIX KJIESX C PACYCTHBIMU COMPOTHBIICHISIMH KIICCBBIX COCWHCHHN CIABUTY HE MEHEE
PAaCUETHBIX COTIPOTHUBIICHUI ITEHOIUTACTOB CABHTY.

2.10. Marepuansl ans acOECTOIEMEHTHBIX KOHCTPYKIMH JOJDKHBI  YIOBIETBOPSTH TPeOOBaHUSIM
JIEHCTBYIOIIUX I'OCYJaPCTBEHHBIX CTaHAAPTOB U TEXHUYECKUX YCIOBUM.

3.  PACYETHBIE XAPAKTEPUCTUKU MATEPHUAJIOB

3.1. PacyeTrHBle CONPOTHBICHUS JIMCTOBOTO acOecTOlleMeHTa CleAyeT NpWHUMATh 1o Taom.l.,
9KCTPY3MOHHOTO acbecToleMenTa - mo tabmn.3.

[lpn ompeneneHWM pacuETHBIX CONPOTUBIICHHH JIMCTOBOrO acOecroneMeHTa 1O Tabm.l BeIM4YHHY
BPEMEHHOI'O COINPOTHBJIEHUs (Ipeiena TOYHOCTH) acOecTolleMeHTa W3rudy clexyeT NpHHUMATh 110
rOCYIapCTBEHHBIM CTaHAAPTaM MM TEXHUYECKUM YCIOBHSM, IIPH 3TOM BEIIMYHHY BPEMEHHOI'O COIPOTHBIICHHUS
acOecTOLEMEHTa TIOCKUX JINCTOB HEOOXOJMMO YMHOXKATh Ha KoddduiueHt 0,9.

3.2. PacyerHble CONPOTHBIECHUsSI acOECTOLIEMEHTa CIeAyeT YMHOXaThb Ha cienylolue KoddduimeHTs!
YCIIOBHUI pabOTHI:

a) 11 acOECTOLIEMEHTHBIX KOHCTPYKLMH, NPOBEPSIEMBIX HA BO3ACHCTBHE ITOCTOSHHBIX, BPEMEHHBIX
JUIMTEIIBHBIX M KPATKOBPEMCHHBIX HAarpy30K, - Ha KOI(Q(UIHMEHT ¥, , PABHBIi:

o
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¢ o+o
g
rac O - HOpMaﬂbHI)Ie HaHpﬂ)KeHI/IH oT ﬂeﬁCTBHH HOCTOHHHI)IX, BpeMeHHle JJIUTCIIBHBIX Hu
KpPaTKOBPEMEHHBIX Harpy3o0kK;

O-g - HOPMaJIbHBIC HAIIPSAKCHUA OT IleﬁCTBHH IMOCTOAHHBIX U BPEMCHHBIX MJIMTEJIbHBIX HAI'PY30K;

0) JUTS KOHCTPYKIHUMA, HAXOMASAIIUXCSA B YCIOBHUSIX aTMOC(EPHOro YBIaKHEHHS (TTOIBEPIKEHHBIX [EHCTBHIO
KareJIbHOW BJIard) M B TIOMEUIEHUSIX ¢ MOKPBIM HJIM BIQKHBIM peKuMoM, nmpuHuMaeMbiM o CHull 11-3-79, npu
3al[UTEe HAPYKHBIX MOBEPXHOCTEH KOHCTPYKIMI BJIArOHETIPOHHUIIAEMBIMU MOKPBITUAMHU - Ha KO3(PQHUIIUEHT

7, =0,9; Ipu OTCYTCTBMM 3aIMTBI I KOHCTPYKIHMH M3 JHCTOBOro acbecronemenTta - Ha Y, =0,8, mix
KOHCTPYKIHMH U3 SKCTPY3MOHHOT0 acOecTonemenra - Ha Y, =0,65;

B) I acOEeCTOLEMEHTHBIX KOHCTPYKIMH, HAXONIIMXCA B YCJIOBUSAX [UIMTENBHOIO BO3ACHCTBHSA
Temmeparypsl coie 40 °C, Ha kosdpunuent ), =0,85.

3.3. Moaynu ynpyroctTd ¥ CHIBHTA JIUCTOBOTO acOSCTOIIEMEHTa CIeAyeT MNPUHUMAaTh 1O Tabm.2,
AKCTPY3HOHHOTO acOecToleMeHTa - 1Mo Tabmn.4.



3.4. Monyiu ynpyroctu M caBura acOecTOLEMEHTHBIX KOHCTPYKIHMH, IPOBEPSIEMbIX Ha JICHCTBHE TOJIBKO
MTOCTOSIHHBIX U BPEMEHHBIX JUTUTECIBHBIX HATPY30K (0€3 ydeTa KpaTKOBPEMEHHBIX HATPY30K), CISIyeT YMHOXKATh
Ha ko3(puuuent ycnosuil padorer J,, =0,65.

3.5. Koadpduuuent nonepeunoit neopmarmu V acOecToleMeHTa ClieyeT IPUHUMATh paBHbIM 0,2.
3.6. KoadhdunueHT TeMnepaTypHOro JIMHEHHOTO pacIIUpEHHs acOSCTOIIEMEHTa (X ClIAyeT MPUHUMATH 110
TabI.5.

3.7. BnaxHOCTHBIE OTHOCHTEIBbHBIC IJIMHEHHBIE JePOPMAMU  JINCTOBOTO M  OKCTPY3HOHHOTO
acOECTOLIEMEHTOB & CIIEAYET ONPEACNATh MO 4epT.l, Impu 3TOM 3Ha4YeHHs &, MOJydYeHHbIE 10 TrpaduKy,
cliellyeT yMHOXath Ha Kodpguuuent K|, IpHHEMaeMblil 1Is IICTOBOrO HEIPECCOBAHHOTO M 9KCTPY3HOHHOTO
acOecTOLEeMEHTOB Ha TMopTiIaHiaieMente paBHbM 1,0, juis mpeccoBaHHoro acOGecroumementa - 0,7, mis
SKCTPY3MOHHOTO aBTOKJIAaBHOTO acbecToremeHTa - 0,6.

[Ipu onpenenennn & s acOECTOLIEMEHTA, 3AIIMIIEHHOTO OT YBIAXHEHHA, 3HAUCHUE & , MOJTyYEHHBIE 110
rpaduKy, HEOOXOIUMO YMHOXKATh JIOTMOJIHUTEIBHO Ha KO3 duiueHt 0,75.

BrasmocTian o
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A

Yept.l. 3aBHCHMOCTH BIQXHOCTHBIX OTHOCHTENIBHBIX JIMHEHHBIX aAedopMmanmuidi & JmcToBoro 1
9KCTPY3HOHHOTO 2 acOECTOLEMEHTOB OT UX BIAXKHOCTH W.

3.8. PacueTHble XapaKTEpPUCTHUKH IIEHOIUIACTOB CIIEAYET MPHUHUMATS 110 Tabu. ] CripaBOYHOTO MPHIIOKEHUS 2.

PacueTHBIE CONPOTHMBICHUS, MOMYJIM YIPYrOCTH M CIBUra MEHOIUIACTOB, HAXOISIIMXCS B YCIOBHAX
JJUTENLHOrO JeHCTBUA Pa3HBIX TEMIIEPATyp, CIeAyeT yMHOXAaTh Ha Kod(GQHUIMEHT ycnoBuil paboTel Y, ,
NPUBEJICHHBIN B Ta01.2 CIIPAaBOYHOTO TPHIIOKEHUS 2.

3.9. PacyeTHble CONMPOTHBIIEHUS KJIEEBBIX COEMHEHNH acOecTolleMeHTa ¢ acO0ecCTOLEMEHTOM Ha 3MOKCHIHBIX
KJIESIX ¥ MOZYJIH CABHTA STIOKCHIHBIX KJIEEB CJIEAYET MPUHUMATH 110 Ta0u1.1 1 2 cripaBOYHOTO MPHIIOKEHUS 3.

PacueTHble XapaKTEPUCTHKU KIIEEBBIX COEAMHEHHH M KICEB NPH JEHCTBUM IOBBIICHHBIX TEMIIEPATyp
CclIelyeT yMHOXKATh Ha KOI(Q(MHUIMEHTH yCIOBUH paboThl ) ., MPHBEIECHHEIE B Ta0I.3 CIPABOYHOIO IPUIIOKEHHUS
3.

Tab6muma 1
Buj Hanpsxernoro | O6o- PacueTHbIe COMPOTUBIICHNS IUCTOBOrO acOECTOLIEMEHTA [IPH BPEMEHHOM CONPOTUBICHUH
COCTOSTHHS 3Ha- (upenene npourocty) n3ru6y, MITa (krc/cm?)
acOecToleMeHTa YeHHE
16(160) | 17(170) | 18(180) | 19(190) | 20(200) | 23(230) | 25(250) | 28(280) | 31(310)

Ws3ru6:

BJIOJIb JINCTA R, 14(140) 15(150) 16,5(165) | 17,5(175) 19(190) 22(220) 24(240) 26,5(265) | 28,5(285)
norepex cTa R, | 115015 [ 120200 | 130130) [ 13.5(135) | 14.5(145) | 16,5(165) | 18(180) | 20(200) | 22(220)
Pactsxenne:

BJIOJIb JIUCTA R, 6(60) 7(70) 7(70) 8(80) 8.5(85) 9.5(95) 10(100) 11,5(115) | 12,5(125)
TOTICPEK JINCTA R, 5(50) 6(60) 6(60) 6(60) 6(60) 7(70) 8(80) 9(90) 9(90)
Cxatne  u  cwstue| R, R, | 22.5(225) | 24.5245) [ 26.5265) [ 29290) | 30.5305) | 36(360) | 39390) | 43.5(435) [ 47(470)
BJ10J1b H nonepex
Jiacra
Cpes:

110 IUIOCKOCTSIM Ha-| Ry 2(20) 2,5(25) 3(30) 3(30) 3(30) 4(40) 4(40) 4(40) 5(50)
CJIOCHMA JIUCTa

nonepex R, 11,5(115) | 12(120) | 13(130) | 13,5(135) | 14.5(145) | 16,5(165) | 18(180) | 20(200) | 22(220)
TIJIOCKOCTH JIMCTa

Tabnwma 2
Xapakrepucruka | O60-3Ha- | Moy ynpyrocTu u CBUra JIMCTOBOIO acOECTOLEMEHTA IIPH BPEMEHHOM CONPOTHBICHUH
YCHHE (nipezene npounocTy) u3rudy, MIla (krc/em?)
16(160) | 17(170) | 18(180) | 19(190) | 20(200) | 23(230) | 25(250) | 28(280) | 31(310)

Monyas ynpyroctu E107 0,1(1,0) 0,11(1,1) | 0,12(1,2) | 0,13(1,3) | 0,14(1,4) | 0,15(1,5) | 0,16(1,6) | 0,18(1,8) | 0,19(1,9)
Mopuyns casura G-10* 0,41(4,1) | 0,46(4,6) 0,5(5,0) 0,54(5,4) | 0,58(5.8) | 0,62(6,2) | 0,67(6,7) | 0,75(7.5) | 0.8(8,0)

Tab6muma 3



PacuerHble CONPOTHBICHUS SKCTPY3HOHHOIO aCOECTOLEMEHTA IPH BPEMEHHOM
Buj HanpsbkeHHOTO cocTostHust | OG03HaueHHE CONMPOTHBIICHHH (TIpejiene npouHocTH) n3rndy, MITa (KTC/CMZ)
acOecToneMeHTa 16(160) 18(180) 20(200) 22(220) 24(240)

U3ru6 B HAMpaBJICHHN
KOHCTPYKIIHH:

HPOJI0JIBHOM R, 11(110) 12(120) 14(140) 15(150) 17(170)

TIOTIEPEUHOM Ry 7(70) 7.5(75) 8,5(85) 10(100) 12(120)
Pacrsokenne oceBoe B
HaIpaBJICHHH KOHCTPYKIIHH:

HPOJIOJIBHOM R, 5,5(55) 6(60) 7(70) 9(90) 10(100)

TIOTIEPEUHOM Ry 3,8(38) 4,2(42) 4,7(47) 6(60) 6,7(67)
Cikatue 0CeBOE B MPOIOILHOM R, 21(210) 23(230) 25(250) 27(270) 30(300)
M TIONEPEYHOM HANpPABICHUAX
KOHCTPYKIHH
Cpe3  momepek  IUIOCKOCTH R 3,2(32) 3,5(35) 4(40) 4,4(44) 4,8(48)
HAPYKHO# PaHH KOHCTPYKIMH

Tabnwuma 4
XapakTepucTHka O6o3HayeHne | Moynn ynpyrocTH u CIBUTra KCTPY3HOHHOTO achecTOIeMeHTa TP BPEMEHHOM
conporisienun (peaene npounoctu) naruby, MIla (kre/cm?)
16(160) 18(180) 20(200) 22(220) 24(240)
Mouyns ynpyroctu E-10° 0,09(0,9) 0,11(1,1) 0,13(1,3) 0,14(1,4) 0,15(1,5)
Moyib casura G-10* 0,41(4,1) 0,50(5,0) 0,59(5,9) 0,64(6,4) 0,68(6,8)
Tabnuma 5
Temneparypa, °C 5
3HaucHHe « o 10 ,° C , PH BIKHOCTH acOecTonementa W, %
W< 12 wé 12
0 u HIKe 1,1 2
Beie 0 1,1 1,1

4. PACUET DJIEMEHTOB ACBECTOLIEMEHTBIX KOHCTPYKIIUI

APACYET DJIEMEHTOB ACBECTOLIEMEHTBIX KOHCTPYKIM TIIO TPEJEJIbHBIM

COCTOSHUAM ITEPBOM I'PVIIIIbI
PACYET U3I'MBAEMBIX 3JIEMEHTOB

4.1. HpOBCpKy MMPOYHOCTHU DJIEMCHTOB aC6eCTOHeMeHTHLIX KOHCprKIII/Iﬁ CJICAYCT BBIINIOJHATL HUCXOIAA U3

CIIOBHIA:

g a) AJ1s1 OOMIMBOK KapKacHBIX M OECKapKaCHBIX MIIM MOJOK 3KCTPY3HOHHBIX IUINT U TTaHEIICH:
O<R,; (1)
O<R; )
0) st Kapkaca pedep KapKaCcHBIX HIIH SKCTPY3HOHHBIX TUIHT U TTaHENEH:
o,<R,6 ,; A3)
T,<R,6 4)
o, <R, , ; ®)
o,<R, . (6)
B) IJIsL 3aIlOJIHUTENS OECKapKaCHBIX MaHelel
T, (SR, (7
T) JUI KJIEEBBIX COEJANHEHUI OOIINBOK C KapKacoM
T, (SR (8)
JT) 711 IUTOCKHUX W BOJIHUCTBIX JIUCTOB!
o<R, ©)
o<R,6, (10)

rae R, - pacueTHbIC CONPOTHBIICHHS MaTepHaa
R;, R. - 0OIIMBOK 110 U3rH0Y, PACTSHKCHUIO M CXKATHUIO, IPUHUMAaEMbIe JIJIs acoecTorieMeHTa o tadi. 1 u 3;

Rps - pacCcUYCTHBIC COIPOTUBJICHUSA CABUTY 3allOJTHUTCIIA 6CCKapKaCHBIX IIUT naHeneI‘/i, MNpUHUMACMBbIC I

MIEHOIUTACTOB 10 Tab.1 CIPaBOYHOTO MPHUIIOKEHHS 2;

Rps - PaCUCTHBIE COIPOTHUBIICHUS CABUI'Y KJIIEEBOT'O COCAMHCHUA OOIIMBOK C KapKacoM HJIK 3aIllOJIHUTECIIEM,

MPUHUMAEMBIC JTsl ATIOKCUIHBIX KJIeEB 10 Ta0I1.1 CripaBOYHOTO MPHIOKCHHS 3.

B ¢opmymnax (1) - (10) HanpsbkeHust O U T SBISIIOTCS CYMMapHBIMU HaINpsDKEHUSIMU OT AEHCTBUSI HAarPY30K

U BO3JEUCTBUI U UX COUETAHUI.
4.2. HampspkeHHS B 2JIEMEHTaX KapKacHBIX IUTHT M MaHenei (4epT.2) cieayeT onpeaesTs mo GpopMynam:



B 00IIMBKax HapyKHbIX (1) ¥ BHyTpeHHUX (2):

o, =0,5(1-p) MR (11)
m(E 1, + E,1I,)
o, =0,5(1- ) MYE, . (12)
m(E 1, + E,1I,)
B KapKace:
MY
o, =0,5(1+,3)I—; (13)
oS,
T, = b, ; (14)
B KJIEEBBIX COEJMHEHUSIX OOLIMBOK C KAPKaCOM
0s,
.= b, (15)
B dopmymax (11) - (15):
L - kosddunment, onpenensiemsiit o Gopmyie (19);
m - KO03(p(UIMCHT, YYUTHIBAIONIUI paclpeeiicHHe YCHIMH MEXKIy KapkacoM U OOIIUBKAMHU U

onpenenseMblii no m.4.6. u 4.7;

Y - paccTosHHE OT HEUTPaIbHOM OCHM KOHCTPYKLHMH, IMOJOKEHHUE KOTOPOH OMNpENeNserca C y4eTOM
MOJATINBOCTH COEANHEHUH 110 11.4.4, 10 paccMaTpUBaEMOTro CEUCHUS BOJIOKHA;

I;, I, S, - MOMEHTBI UHEPIMH MOMEPEYHOr0 CeUCHHs OOMMBOK | M 2 M CTATHYCCKHII MOMEHT CIBUTAaeMOU
YacTU MONEPEYHOr0 CEUYEHUs] KOHCTPYKIMHU, BEIYUCIIAEMBIE C YUETOM yKa3aHuil 1.4.3, OTHOCUTEIBHO
HEUTPANBHOW OCH, TIOJIO)KEHHE KOTOPOU oTpeensercs 1o m.4.4;

Ia) - MOMCHT HWHCPHUH HOINCPEHHOI'0 CCUYCHHA KapKaca OTHOCUTCIbHO HeﬁTpaIH:HOﬁ OCH, IIOJIOXKCHHUEC

KOTOpO#1 onpenensiercs no n.4.4;
I, - mpuBeneHHBIN (K MaTepually Kapkaca) MOMEHT WHEPIHH CEYCHUS KOHCTPYKIHUH, OMpPEICIIEMBIN IO
thopmymne
1—1’+m2£l1+£iﬁ - (16)
r 2] E 1 E >

[2] [2]
b, - pacdyeTHas mmMpUHA KIEEBBIX IIBOB, IPUHUMaeMas paBHoit 0,5 cyMMapHOIl IIMPHUHBI ILIBOB.

Yept.2. [lonepeunoe ceueHne KapKacHOM MITUTHI

1, 2 - acOecToneMEeHTHBIE OOIIMBKHY; 3 - SJIEMEHTHI KapKaca IUTUTEL; 4 - yTEIUTUTENb.

4.3. Ilpn pacueTe KapKacHBIX IUIUT W TAHENCH CIIEAYET YUUTHIBATh YaCTh IUTOMIAIH MOIEPEYHOrO CEUECHUS
OOIMBOK, NMPUHHUMAs WX IIUPHUHY B KaXAYI0 CTOPOHY OT BEPTHKAIBRHONW OoCcH pebpa kapkaca (cM. 4epT. 2)
PpaBHOI:

JUISL CHKATBIX OOIINBOK

b=1875, 7)

rje O - TOIMHA CKATOM OOUIMBKY;

JUIs pacTsHyTHIX o6mmBoK b = 250, (rne O - TonmMHA pacTsSHYTOH OGUIMBKHM), HO He Gojee MOJOBUHBI

paccTosiHUS MeXly pedpaMu Kapkaca.

4.4. Tlpu pacyere KapKacHBIX IUIMT U TaHENeH IOJIOKEHHE HEUTPaJIbHOM OCH CeueHHs] KOHCTPYKLHUHU C
YYETOM NOJATINBOCTH COEANHEHUH OOIIMBOK C KAPKacoM CIIEAYET ONpPEAENATh 1Mo (hopmylie

%;@%+Ma&+@g)
S E A, +mE A +E,4,)

(18)



rae Sy, S5, S, - craTHyeckue MOMEHTBI OGUIMBOK 1 1 2 M Kapkaca, olpe/elsieMble ¢ y4eToM yKasaHuii 1.4.3,
OTHOCHTEJEHO IIPOU3BOJILHOM OCH;
Ay, Ay, A

IIo1aab Kapkaca.

» - IUIOIAJH TIONEPEYHBIX CEUEHUMH 00mmBOK 1 u 2, omnpenensieMbie ¢ y4eToM yka3anui m.4.3. u

4.5. Tpu pacueTe KapKacHbIX IUTMT U MaHenel kodxpduuuent [ cnenyer onpeaensts no Gpopmyie
E I, -m*(E I +E,I)
E I, +m*(E I, +E,L,)

4.6. Ilpum pacuere KapKacHbIX IUIAT M MaHeJeH KOIPQPHUIUEHT m TpH KICCBOM COCAWHCHHU
acOECTOIEMEHTHBIX OOIITMBOK C aCOECTOI[EMEHTHBIM KapKacoM CJIeIyeT OMpPEIeIATh M0 PopMyie

B= (19)

1,41 G, (20)
m = b S 9
G.+G
rac Gc - MO}lyJ'l]:. CABHI'a KJICA, HpHHMMaeMblﬁ JJIs1 DQIIOKCUAHBIX KJICEB I10 T8.6J'l.2 cnpaBquoro HpI/lJ'lO)KeHl/I)I
3;

G - MOIyJb CIABHUTa MaTeprana OOIIMBOK IUTUT U TTAHEJIeH, IPUHIMAaeMBIi I acOecToeMeHTa mo Tabi.2.

4.7. Tlpn pacdere KapKacHBIX TUIAT W TMaHened Kod(QPUIMEHT m TpHU COSANHEHUN OOIIMBOK C KapKacoM C
MOMOIIBI0 METALIMYECKUX 3JEMEHTOB (IIypPYIOB, BHHTOB, OOJITOB, WM 3aKJICMOK) CICAYET ONPEACIATh IO
¢dopmyne

2(Mo— M,)(S)+S9)nK,,
n,@,(2b, + 8, +8,)1°

rae Mc , My - wsrubaromue MOMEHThl B HavanbHOM B u koHeunoMm C ceuenwsix (mpu M. = M)

m=_|1— , 1)

paccMaTprUBaEeMOro yJacTKa ¢ OJHO3HAYHOM SMIOPOIl MOIePEeUHBIX CUIT,
0 Qo
S ) ,S2 - MpUBEJCHHBIC (K MaTepualy KapKaca) CTaTUYECKHE MOMEHTHI OOMIMBOK 1 ¥ 2, BBIYHCISICMBIC C

y4eToM yka3aHud 1m.4.3, OTHOCHUTENIBHO HEHTpalbHOW OCH, TMOJO0XKEHHE KOTOpPOH ompenensercss Mo
dopmyae (24);

1] - k03 duIKeHT, onpeaesseMblil 110 4epT.3 B 3aBUCUMOCTH OT JHaMeTpa JIeMEHTa COeAUHEHMU d;

K, - koo unreHT, npuHIMaeMBIH IJIs 2JIEMEHTOB COCIUHEHNUS U3 cTainu paBHbM 1,0, u3 anromuHus - 1,1;

N, - YUCIO TIPHHUMAEMBIX CPE30B IEMEHTOB COEIAMHEHHS B KaXKJOM IIBE HA pACCMAaTPUBAEMOM Y4YacTKe C
OJIHO3HAYHOU SMIOPON MOMEPEUHBIX CUJ;

(), - yrol MOBOpPOTa KapKaca KOHCTPYKLHUH, OIpEAeseMblii 03 ydeTra OOMIMBOK, HA PacCMaTPHBAEMOM
y4acTKe B MECTE JIeHCTBUSI MUHIMAJILHOTO MOMEHTA;

0 N .
I, - npuseneHHsli (K MaTepualy Kapkaca) MOMEHT HMHEDPLUH CEYCHHMs KOHCTPYKLUHM, BBIYHCISEMbIii
OTHOCHTEIIEHO HEHTPaIbHON OCH, TTOJIOKEHIE KOTOPOH BRIYHCIIETCS IO hopmyde (24).
IIpu pacueTe cBOOOIHO ONMEPTHIX KAPKACHBIX IUIMT U MAHEJCH Ha JCHCTBUE PAaBHOMEPHO PACIpec/ICHHON
HATpY3KH KOA(GGUIMEHT m CIeAYeT ONpeaesaTh Mo Gopmyiie
0 0
oS! +S)E, I,1K,
m=_|1—— , (22)
2h, +o0, +0,)1°
nc (2] O-1 0-2 r

rac nc - YHACJIO CPE30B DJIEMEHTOB COCIMHCHUH B Ka)KIOM IIIBE Ha IIOJIOBHUHE mpoJiera.

[Ipu 5TOM cltexyeT BBHIIONHATE TpeOoBaHuA 11.4.8.

4.8. Tlombop cedeHWs] KapKacCHBIX IUTUT W IAHENEH ClemyeT MPOW3BOAUTH W3 YCIOBUS MPHONMKECHUS
3HAYEHHS M K 3HAYCHUIO My , ONpeAeIIeMoMy 1o popMmyJie

E, I

w~w

EI +E]I, ~

(23)

Ipu pacyeTe KapKacHbIX IUINT U NaHeseil Ko3QQULUEHT m CleayeT IpUHUMATL: eciu 71 () 1, - paBHBIM 11
, €CII 1 TUM, - PABHBIM 11,

4.9. TIpu pacueTe KapKacHBIX IUIMT W TaHEJCH IOJOKEHHE HEHTPAIbHOW OCH CEUCHHS KOHCTPYKLIUHU Oe3
ydeTa MMoJaTINBOCTH COEANHEHHH OOIIMBOK C KapKacoM HEOOXOAUMO OTMpeAesTh mo hopmy[ i



B ES +ES +E,S,
" E A +EA+EA°

24

oA g5 a3 Q.7 d, cm

Yeprt. 3. I'paduk amsa onpeneneHust kodpuienTta 7] A1 IWIKT U HaHeJIel ¢ IepeBsIHHBIM 1, aTlOMUHHUEBBIM

2 ¥ cTaldbHBIM 3 KapKacamu
4.10. Pacuer s11eMeHTa COeAMHEHUS OOLIMBOK C KapKacoM CJIEAyeT IPOU3BOIUTh U3 YCIOBUS

mS, (M.~ M,)
r 5IC B < T; ) ( D) 5)
rnc
rae T, onpexnensiercs o ¢popmyiam (62), (64) - (65).
4.11. Pacyer unT ¥ NaHeJeH HA ACPEBIHHBIX KapKacax mpu coejl | [JeHnr 00IIMBOK ¢ KapKacoM HIypyIaMu
CIIe/IyeT MPOM3BOAUTH C YYETOM PabOThl OOIIMBOK, MMPU COCAMHEHUU OOIIUBOK C KAPKACOM OIMHKOBAHHBIMU

CTaJIbHBIMH TBO3/ISMU WJITH aJTIOMHHHEBBIMH TBO3ISIMH U IPOGIIIIME - 6€3 ydeTa paboThl OOIIHUBOK.
4.12. HanpsxkeHUs B 3JIEMEHTaX dKCTPY3MOHHBIX TUTUT W NaHeneH (uept.4) cieayeT onpeaensiTh:

My N

B II0JIKax O = ]Kh 5 ( )
[N

0 =—, 27

B pedpax 7, b 27)

[0}
rae [, S - MOMEHT MHEPLUH CCUCHMS M CTATUYECKMH MOMEHT CIOBMTAaeMOW YacTH CEYECHUsS] KOHCTPYKIINU
OTHOCHUTEJIBHO HEHTpPaIIbHON OCH;
K, - xoaddunpeHT, NpuHUMAaEMBIi A7l IUTUT U naHeseld BeicoToi oT 60 1o 140 MM paBHEIM 1, BBICOTOH OT
160 no 180 MM - paBaBIM 0,8.

UYept.4. [lonepeuHoe ceueHHne IKCTPY3UOHHOM MaHEeIN

1, 2 - monku ma”eny; 3 - pedpa maHenw; 4 - yTEITUTEIb.

4.13. HampsikeHus B 3JIeMEHTax OeCKapKacHBIX IUTUT WU MaHeJed (4epT.S) cleayeT OnpeneisTh:
B OOIIIMBKAX :



=— 28

o1 =" (28)

o, = MEY (29)
> IE,

B 3aII0JHUTEIIE:
20
Tps = > (30)
(2, +6,+6,)b,
rze / - npuBeneHHbIH (K Marepuary OOIIMBKHM 1) MOMEHT MHEPIMH CEYEeHUs] KOHCTPYKINH, OIPEaesieMbIit
0e3 ydera 3aroTHUTENS M 00paMIICHHS.

Yept.5. [NonepeuHoe ceueHre OeckapKacHOM MaHeIu ¢ 0OpamMiICHHEM
1, 2 - acOecTOIEeMEHTHBIC OOIIMBKY; 3 - AJIEMEHTH 0OpaMIICHUs TaHeN !, 4 - 3alOJHUTENb (MIEHOIIACT); 5 -

KJICEBOM IIIOB.

4.14. HanpﬂmeHm B BOJITHUCTBIX aC6CCTOI_IeMCHTHLIX JINCTaX, YJIOXCHHBIX B KPOBJISIX U HACTWJIaX IO OAHO-

WM IBYXIIPOJIETHON CXeMe, CIeNyeT ONpPENesITh MPHU ACUCTBUU:

PaBHOMEPHO pacIpeieIeHHOI Harpy3KH - o Gopmyie

M 61)
oO="""; 31
KW,
COCPEIOTOUEHHOM HArpy3KH, IPHIOKEHHOH K rpeOHI0 10001 13 CPEeIHUX BOJIH, - IO opMyJe
PC
O=—""—"3; (32)
7 KW,
. a I
rae C - ko3 duuueHT, onpeaenseMplii Mo 4epT.6 B 3aBUCUMOCTH OT 7 u ]_ (rme o, [ - mwar BOJHBI U
d

MIPOJIET BOJIHHUCTOTO JHCTA; I; , I, - MOMEHTHI HHEPIHUU BOJHHUCTOTO ¥ TUIOCKOTO JINCTOB HA €AMHUILY
HIMPUHBI); AJSl JIMCTOB, OMHMPAIOIIMXCSA [0 JBYXIPOJIETHOW cxeme, koddduiment C cuepyer
yMHOxkaTh Ha 0,9.;

Y - KO3(QOHIMEHT yCnoBHi pabOThI, NPHMHMMAEMBIA NPH HNPMMEHEHHH IIHCTOB B KPOBJIAX B CIIydae
OTCYTCTBUS YepIadHOTO MEPEKPHITH paBHBIM (.75, B OCTaTBHBIX CITydasx - 1;

K - xo3dduruent, onpenenseMslii o uept.7 (rae O u hy - TONIIMHA TUCTA U BBICOTA BOJIHBI JIMCTA);

W) - MOMEHT COTIPOTHBIICHHS CEUYCHUS BOJHUCTOTO acOECTOLIEMEHTHOTO JINCTA OTHOCHUTEIFHO HEUTPaIbHOM
ocwu, onpenensieMbiid 1o popmysty (33) uiu (34).
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Ueprt.6. I'paduk gns onpeneneHus kodpdumuenra C



Yepr.7. I'paduk s onpenenenus koapdunuenra K
4.15. MOMEHT COTIPOTHBIICHHUS BOJHHUCTOTO JINCTa W), clIeqyeT onpenensiTh mo Gopmyie

W, =W (33)
Ha COCPEeI0TOYEHHYIO HArpy3Ky - 1o GopmyJie
Wy
=L, (34)
o
0,038 ( +2,68)(h, +0) ~(a~2.68)(h, - )|
W, = ; (35
we T h+0 G

71 - YHACJIO BOJIH B JIMCTE.
PACYET DJIEMEHTOB HA TEMIIEPATYPHBIE 1 BJIAXXHOCT-HBIE BO3JIEMICTBUS

4.16. Ilpu pacuere acOECTOIEMEHTHBIX KOHCTPYKIWH TeMIepaTypHbIE W BIAKHOCTHBIE BO3JCHCTBUS

CJIIEAYET OTHOCUTH K KPATKOBPEMEHHBIM BO3/ICUCTBHSIM.

4.17. HanpspkeHust B 2JIEMEHTaX OJHOIPOJIETHBIX CBOOOIHO ONEPTHIX KaPKACHBIX IUIUT M MaHeNei ¢ qByMs
OOIIMBKaMH, a TaKXKe 3KCTPY3HOHHBIX IUINT U IaHENEH OT TeMIepaTypHbIX WM BIIQ)KHOCTHBIX BO3/EHCTBUIMA

CJIe/TyeT OIpEeNeIIsiTh M0 (HopMyIam:

B HAPYKHBIX | ¥ BHYTPEHHUX 2 0OMmIMBKaX (TIOJNKAX):

N MY’
N MY’
o,=FE, m— Ea,l,? -5 |5 (37)
B Kapkace (pebpax) co CTOPOHBI HAPYXKHBIX | ¥ BHYTpEeHHHUX 2 OOIMIHMBOK (TIOJIOK):
N MY’
N MY’
c,=E, E A + Ew]:) &0 | 39)

rac

N=gE A +&E, A4, + 0,5(gw1 +&,, )EwAw ; (40)

M=¢E S’ —&,E,S +056,,6, +£,,6,)E, 4,h, : 41
E A +E,A,
A =4, T (42)

[0}

0 N N .
Y"- paccrosmue or HeWTpanbHOM OCH KOHCTPYKIMH, TOJIOKEHME KOTOPOH ompenensercs 0e3 ydera
MOJJATIIUBOCTH COeNMHEHUH 110 opmyte (24), 1o paccMaTpUBaeMOro BOJIOKHA;

91 ,92 - K03 GUIMEHTHI, ONPECIIIEMbIE 110 YePT.8 B 3aBUCUMOCTH OT 3HAYCHUS
2h, +0,
2h +6,

rne /i, h; - paccTosiHIE OT HEHTPaAILHOM OCH 110 cepelHbI 00MMBOK (110J10K) 11 2;



‘91 ,52 - TEMIICPATYPHBIC HUJIN BJIAXJKHOCTHBIC OTHOCHUTCJIbHBIC JINHCHHBIE ,He(I)OpMa]_[I/H/I OOIIMBOK (HOJ'IOK) lu

2,onpenensieMble o popmyiam (43), (44) uno n.4.19.;

Ep1>€pn - TEMIEPATYPHBIE OTHOCHUTEIBHBIC JIMHEHHbIE Je(opmaluu KpaiHMX BOJOKOH —Kapkaca,

MIPUMBIKAIOIIUX K oOmmBKaM (moikam) | u 2, onpenensemsie o ¢popmynam (45) u (46).

Yepr.8. I'padux ans onpenenenns koodpduuuentos 6, u 6,

4.18. Ilpu pacdere OrpakHarOIUX KOHCTPYKLUWI OTAIIMBAEMBIX 3MaHUI B CTaIuHM SKCIUTyaTalldkl Ha

TCMIICPATYPHBIC BO3HCﬁCTBHH HOPMATHUBHBIC 3HAYCHU 51 N 6‘2 n 80)1 . 8602 CJICAYCT OMPEACIIATH 110 (bOpMyJ'IaMZ

& =aAt,

& =a,At,;

£, =a,At;

£,y = a,At,

rune Al(l = tew,ec —ly;
Atz = tiw,ic - tO .

a, a,, a,

BHYTPEHHHUX 2 OOIIUBOK (T10JIOK) M Kapkaca (pedep), MpuHIUMaeMble 1 acOecToeMeHTa 1o Tadi.s;

(43)

(44)

(45)

(46)

(47)
(48)

tews lec - CPEHECYTOUHBIE TEMIIEpATyphbl HAPY)KHOTO BO3yXa B TEIIOE

MIPpHHUMAaeMEbIe B cOOTBeTCTBUH ¢ TpeboBanusmu CHull 2.01.07.-85;
i, tiy - TEMIEpaTypbl BHYTPEHHEIO BO3[yXa IIOMELIEHUH B TEIIOE f; M XOJOIHOE #; BpeMs Troja,
npunumaeMele o I'OCT 12.1.005-76 wnu mo CTPOUTENBHOMY 3aJaHHUI0 HA OCHOBAHMH TEXHOJOTMYECKHX

PpelIeHui;

- K03((QHUINEHTHl TEMIEPATYpPHOrO JIMHEHHOTO pACIIMpEHHs MaTrephajga HapyXHBIX [ |

t,w W XOJIOJHOC f,. BpeMs roja,

¢y - TeMIeparypa, IpH KOTOPOH IPOMCXOANUT HM3TOTOBJIECHHE KOHCTPYKLMI, NpUHMMacMas paBHOM MHHYC

17°C.

[Ipu pacueTe IUINT MOKPHITHH Ha COYETAaHUE HArPy30K, BKJIIOYAIOIIEE CHErOBYIO Harpy3Ky M TeMIIepaTypHbIe
BO3elicTBUs, Benuuny A t; cieayer npuHMMarh pasHoit Munyc 17°C.

HpI/I OIPCACIICHNU PACUCTHBIX 3HAYCHHUU 6‘1, 82 n 6‘0)1, ng HOPMATUBHBIC BCINYUHbBI At] n Atg,

TOJIy4YeHHBIC 110 popmynam (47) u (48), yMHOXKAIOT Ha KOO(PULMEHT HAJEKHOCTH 110 HATPY3Ke ) , = Ll.

4.19 Ilpu pacuere KOHCTPYKIMH Ha BIIQ)KHOCTHBIC BO3JIEHCTBHS HOPMATHBHBIC 3HAYCHHS BIIAYKHOCTHBIX

nedopMmanuii o0IMBOK (MIONOK) & M &, CIEMYET ONPEENATh 1 acOECTOLEMEHTA 1O II. 3.7 B 3aBUCHMOCTH OT

3HaueHUH HaualnbHOU W), 1 KOHEUHOU W) BIaXXHOCTH MaTepuaa.

3unauyeHue W, nns acOecTOeMEHTa CIIeyeT IPUHUMATh:
JUTS JTUCTOBOTO - paBHEIM 8% T10 Macce;

JUTA SKCTPY3UOHHOTO - PaBHBIM 3,5% 10 Macce.

3unayeHus W muist acoecTolneMeHTa He0OX0IUMMO ONPEIEeNATh 0 Tab.6.

DJIeMEHTHI ITUThI WK TTaHEeTH

BI/II[ BJIAJKHOCTHOT'O

3HaueHUE KOHEYHOU

BO3JeHCTBHS BJIQXKHOCTH acOecToleMeHTa
Wi
Hapy»xnast o6muBKa (monka) BosnyuiHoe yBnaskHeHHE CooTBeTcTBYyIOIIEE

BOSI[yIHHOC BBICYIIIMBAaHUE

3HAaYCHUIO @max

COOTBGTCTByIOII_Iee 3HAYCHUIO

Pmin

Tabnuma 6



VBnaxHeHne KanenbHoH Pasroe Wi,y
BJIAroi
BayTtpennss obmuBka (mosnka) | BozaymHoe yinaxuenue wii | COOTBETCTBYIOIIEE 3HAYEHHIO

BBICYIIIMBAHUE o
wn

O06o03Ha4YeHus!, NPUHATHIE B Ta0I.6:
Wi - KOHEYHas BJIAXHOCTh acOECTOLIEMEHTa, COOTBETCTBYIOINAS MaHHOMY 3HAYCHHIO OTHOCHTEIILHOW
BJI2)KHOCTH BO3JlyXa ¢ M ompenesnseMas 1o 4epr.9;

Pmax > Pmin "~ MakCuMajibHasds W MHUHHUMaAJIbHasg CpEAHCMCECAYHAsd OTHOCUTEJIbHASA BJIAXKHOCTHL HAPYXKHOI'O

BO31yXa, onpenensgemas mo CHull 2.01.01-82;

W pax - MakCHMaJlbHasl BIQKHOCTh acOECTOLIEMEHTa, MpUHUMaeMas i acoecTonemMenTa paBHoi 19%, mis
9KCTpY3UOHHOTO acOecTorementa - 20%;

@,y - OTHOCHMTENbHAS BJIAKHOCTh BO3JyXa B IIOMEIIEHUH 31aHud, mpuHuMaemas o ['OCT 12.1.005-76 uin
10 CTPOHUTEIBHBIM 3aaHISIM HA OCHOBAHHH TEXHOJIOTHYECKUX PCIICHHH.

[Tpu onpeneneHny pacyeTHHIX 3HAYCHUH BI@YKHOCTHBIX JeOpMalMii UX HOPMaTHBHBIE BEJIMYHMHBI CICIYET
YMHOXATh Ha KO3 duiment Hanexuocty no arpyske ¥ , = 1,1.

Haaxcnocts mavepuans W, % no Macce

|
J
0 20 40 60 80 100

OmiocHTenMNAS 3AaxM0CTS BO3TYXA ¥, B

Yept.9. 3aBUCHMOCTD BIAXKHOCTH W JINCTOBOTO 1 M 3KCTPY3HOHHOTO 2 acOECTOIEMEHTOB OT OTHOCUTEIFHON
BJI&YKHOCTH BO3/yXa ¢ .

4.20. HanpspkeHust B 2JIEMEHTaX OJHONPOJIETHBIX CBOOOJHO OMEPTHIX OECKapKacHBIX IUIMT U MaHelel ¢
JIBYMsI OOIIMBKaMH OT TEMIIEPAaTypPHBIX M BIAKHOCTHBIX BO3JEHCTBHUH CIIEIyeT ONpPENesTh 0 GpopMyIam:
B HAPYKHBIX | ¥ BHyTPEHHUX 2 OOIIMBKAX:

(51 —& )E151
o, =m; (49)
_(&-4)Es
T b +6 48 e
B 3aIIOJIHUTECIIC
_ 03(5,— )6, +6,) |G,(E, +E,)3+5,) , 51)

i 2hy+6,+ 9, 2h,

rae G, - MOlyJIb CIIBMIa MaTEpHalla 3all0JHUTENS, IPUHAMAEMBIH 171 IIEHOIIIACTOB 110 Tabj.1 crIpaBoYHOro
NPUIOKEHUs 2.

PACUYET HEHTPAJIbBHO-CXATBIX 3JIEMEHTOB

4.21. HanpspkeHHs B IEHTPAIIbHO-CXKATBIX AKCTPY3UOHHBIX KOHCTPYKIHAX CIEAYET ONPEAEIATH 1Mo (hopmyIie

N
¢Abr

rae N - IpofobpHas CUIIa;
@ - k03 }uUIKEHT IPOAOIBHOr0 U3ruda, NpUHUMaeMBblil 1o uepT.10 B 3aBUCUMOCTH OT I'MOKOCTH 3J1€MEHTa

A,

Ay, - TUIOIIAb MOTIEPEYHOTr0 CEUCHHS OPYTTO.

o= , (52)

IIpenenbHOE 3HAUYEHNE THOKOCTH A s KOHCTPYKILIHU#I cienyer npuHuMarh He 6osee 100.
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Yepr.10. I'paduk onpenenenns kodppuIeHTa IpoI0IBHOTO U3ruoda @ .

4.22. PacueTHyI0 JUIMHY KOHCTPYKLUH [j , 3arpy>KEHHON NPOJOJIBHONW CHIIOH, CIEAYET ONpeNeisTh IIyTeM
YMHOKEHUS TeOMETPUIECKON JUTMHBI 3JIEMEHTa Ha KO GUIIMEHT LI , paBHBIN:

TIPH MIAPHUPHO 3aKPEIUICHHBIX KOHIaX deMenTa - 1,0;

IpU OJHOM MIAPHUPHO 3aKPEIIEHHOM W JPYroM 3alleMJIEHHOM KoHIe - 0,8;

MpU OJHOM 3allEMJICHHOM M JIPYyroM CBOOOJHOM HAarpyXeHHOM KOHIIE - 2,2;

npy 000MX 3alIeMIIEHHBIX KOHIAX - 0,65.

B ciyyae paBHOMEPHO pacHpenesIeHHON 10 JUIMHE 3JIEMEHTa OCEBOM Harpy3koil koad¢uuueHt L/ ciemyer

MIPHHUMATH PABHBIM:
py 000WX MAPHUPHO 3aKPETUICHHBIX KOHIax - 0,73;
[IPU OJTHOM 3aIIEeMJICHHOM U JIPYyroM CBOOOIHOM KOHIIE - 1,2.

PACUET CXATO-U30I'HYThIX SJIEMEHTOB

4.23. HanpspkeHHs B CKaTO-U30THYTHIX SKCTPY3HOHHBIX KOHCTPYKIHUSX CIEIYET ONPeNesTh Mo GopMyiam:
B KpPalfHUX PACTSIHYTHIX BOJIOKHAX

N MR,
o=- A_,, + % ; (53)
B KpaifHUX C)KaThIX BOJOKHAX
o=- N + MR, ; (54)
A EWR,

rac An - mjomanb MONEPEYHOTOo CEYCHUA HETTO DJIEMCHTA,
5 - K03(1)(1)I/IIII/IGHT, qu/ITBIBaIOHII/Iﬁ IlOHOJIHI/ITCJ'ILHI:Iﬁ MOMCHT OT HpOZ[OJ'ILHOﬁ CUJIbl IIpU ,He(I)OpMa]_[I/II/I

QJIEMCHTA:

é=1 B 55
- ¢14171267 ( )

W - pacueTHBII MOMEHT COIPOTHUBIICHHS OTIEPEYHOTO CEUCHHUS DIIEMEHTA.

b. PACYET OSJIEMEHTOB ACBECTOLEMEHTHBIX KOHCTPYK-LIUM TIO IIPEJEJIbHBIM
COCTOSAHHUAM BTOPOU I'PVYIIIIbI

4.24. TlpormOBl W TeEpEeMENICHUS SJIEMEHTOB KOHCTPYKIWH HE OJDKHBI IPEBBINIATh MpPeAeTbHBIX,
ycranosneHabix CHull 2.01.07-85.

Tabnuma 7
OneMeHTHl KOHCTPYKIUH IpenenbHbIi IPOrud B TOIIX
rpoJiera, He 6oJiee

TInuThl NOKPBITHIA 1/200
Ilanenu cTeH ajis 3IaHMiA:

TPOMBILIIEHHBIX 1/200

JKUITBIX M OOIIECTBEHHbIX 1/300
BoutHKCTBIE TPOGUINPOBAHHBIE JINCTHI 1/150




4.25. Ilpu ompenesieHu: Mporuba acOeCTOIEMEHTHBIX KapKACHBIX IUIMT M MAaHEJICH WU3rHOHYI0 JKECTKOCTh
CIIeZlyeT OnpeaensaTh mo Gopmyie

D=E,I . (56)

4.26. Tlpu onpexeneHnn nporunda acOECTOLEMEHTHBIX KapKaCHBIX IUIMT M TaHeled M3THOHYI0 JKECTKOCTh
001MBOK D; ; (Ha €AMHUILY IIUPHHBI) HEOOXOIUMO OTIPENEISATh MO (hopMyJie

_ El,zéfz
Dra = 12(1-v2)

4.27. Tlpm ompeneneHuHn Mporuda acOECTONEMEHTHBIX SKCTPY3MOHHBIX IUTUT W IaHeNel M3THOHYI0
KECTKOCTD CJICAYCT MPUHUMATD IO MOMCHTY MHECPIUN CCUCHUSA 6pyTTO.

4.28. Ipu onpenencHun mporuba OSCKapKACHBIX IUIMT W TAaHENeH, B TOM YHCIIE C OOpaMJICHUEM HX IO
KOHTYPY, U3THOHYIO )KECTKOCTh CIEyeT OlPeAesTh Mo Gopmyrte

(57)

E\1
=7, (58)
K,
riae K, - ko3¢ GuimenT, onpeaessieMblit mo Gopmyiie
19.2E,1
K, = (59)

1+— ,
I*(2hy+6,+8,)G,b
rae b - IIMpHHA [UIMTHI U TAHCJIA.

4.29. MakcUMaNbHBIA TPOTHO OTHOIPOIETHBIX CBOOOIHO OMEPTHIX KapKACHBIX IUTHT W TaHEJIeW C ABYMS
OOIIMBKAaMH OT TEMIIEPATYPHBIX WM BIAKHOCTHBIX BO3AEHCTBHH CllefyeT ONpeaesaTh o hopmyIie

2
7 Ml (60)
=— 0
0>
8E I
rae M - MOMEHT OT HOPMAaTUBHBIX 3HAUYEHUM TEeMIIepaTypHbIX WM BIAXHOCTHBIX BO3JEHCTBUM,
orpenesieMslii o hopMmyie
2
(51 —52)1
Sf= (61)

42k +6,+6,)
5. PACUET DJIEMEHTOB COE[[I/IHEHI/Iﬁ ACBECTO-IEMEHTHBIX KOHCTPYKHI/IIZ

5.1. Tlpu pacyere coeqMHEHUN OOLIMBOK C JEPEBSIHHBIM KapKacoMm pacuyeTHoe ycuiue Ty , KOTOPOE MOMKET
OBITH BOCIIPUHSATO OJHHM DBJIEMEHTOM COCOWHEHHWsS W3 YCIIOBHS CMSTHS Marephaiga Kapkaca, HeoOXOIHUMO
OIIpeIeTISATh 110 opmyIie

2
E:2L+5RZ)C’ (62)
roe L =0,8d3 ; (63)

E - Moryns ynpyrocTu MaTepuaia dIeMeHTa COCIIHEHUS.

5.2. Ilpu pacueTe coeqMHEHUI OOMMBOK ¢ METAJUIMYECKUM KapKacoM pacdeTHoe ycunne T , KOTOpoe MOKET
6]:.ITI) BOCIIPUHATO OJHHUM DJJICMCHTOM COCAMHCHUA U3 YCJIOBUA CMATHA MaT€pHalla KapkKaca, HeO6XO[ll/IMO
oTpeneNsTh o hopMmyie

T =0,255,dR

rae 50! - TOJIIIIMHA MTOJIKU MCTAJINIMYECKOr0 Kapkaca.

- (64)

5.3. Ilpu pacuere COEOTUHEHMH OONIMBOK C KapKacoM pacueTHoe ycwime Iy , KOTOpoe MOXKET OBITh
BOCHPHUHATO OJHHUM DJJIEMCHTOM COCIUHCHHA W3 YCJIOBHUA CMATUA MaTepuaia OGL[IPIBOK, HeO6XO[ll/IMO
OTpeneNsTh o GhopMyie

T =0,6d6R, . (65)

5.4. Tlpu pacueTe coeqUHEHUI OOIMBOK ¢ METAJUIMIECKUM KapKacoM pacdeTHoe ycmine T , KOTOpoe MOKET
OBITh BOCHPHHATO OJJHUM 3JIEMEHTOM COEAMHEHHMS U3 YCIOBHS €ro cpesa, He0OX0IMMO ONpeNelsaTh o GpopMyIie

T =0257d°R,,. (66)

6. YKA3AHUS I10 [TIPOEKTUPOBAHMIO ACBECTOLIEMHTHBIX KOHCTPYKIIUI



6.1. AcOecTolleMEeHTHbIE IUTUTHI M IMaHEIH CJleIyeT HPUMEHSTH NPH YCIOBUHM 3aIUTHl KOHCTPYKLUHMH OT
KOPpPO3UM B COOTBETCTBMM C YKa3aHMAMH I1.1.8 B HapyXHBIX OTPaXICHHSAX 3JaHUH - TNPH BIAKHOCTH
BHYTPEHHET0 BO3JyXa MOMeIleHni He Ooiee 75%, BO BHYTPEHHUX OTPaKICHUSX - MPH BIAXXKHOCTH He Ooiee
85%.

6.2. Tlpu mpoekTHpOBaHMM acOECTOLIEMEHTHBIX KOHCTPYKLUMH Uil 3[aHWil, BO3BOJMMBIX B paiiOHaxX c
TeMIIepaTypoil Hapy>KHOTO BO3[IyXa HamOoJiee TEIUIBIX M XOJMOMHBIX cyToK Bhime 25 °C u Hmke muHyc 40 °C,
ClIelyeT IPUMEHATh IPECCOBAHHBIE aCOECTOIIEMEHTHBIE JIUCTHI.

IIpy mpOeKTHPOBAaHUM KAPKACHBIX IUIMT U IAHENEH Ul BHYTPEHHUX OrPAXKIACHUM 3JaHUM C MOKPBIM
PEXKUMOM MOMEIIEHUH CiIeyeT NPUMEHSITh IPECCOBaHHbIE aCOECTOIEMEHTHBIE JIUCTEHI.

6.3. beckapkacHbIE IUTUTHI U TAHENIHN C YTEIUIMTENIEM W3 MEHOIIACTOB CIENyeT MPUMEHATh B OTPAXKICHUAX
3[IaHUH ¢ HEarpecCHBHOM UITH Cl1ab0 arpecCUBHOM CPeoil, C CyXUM M HOPMAJIbHBIM PEKUMAaMH TOMEILECHUH.

BeCKapKaCHble IUIATBI WU MNaHCIU CJICAYET MNPHUMCHATH B OTPAXKIACHUAX SHaHHﬁ C BJIAKXHBIM PEKUMOM
MTOMEIIECHUH TOJIBKO NPY HATMYUH apOU30JISIIHH.

6.4. B kapkacHBIX U OECKapKacHBIX IUIMTAX W IMAHEISIX CIeAyeT NMPUMEHATh acOeCTOIEMEHTHEIC JIHCTHI C
BJI@XKHOCTBIO He Oosiee 8% 1o Macce. B SKCTpY3HOHHBIX IUIHTaX M MAHENX BIAXKHOCTh acOECTOLIEMEHTa I0KHA
OnITh He Oonee 4,5% mo Macce.

B kapkacHBIX M 3KCTPY3UOHHBIX IUIMTAaX W ITaHEJSX BJIAKHOCTh MHHEPAJIOBAaTHOTO YTEIUIUTENSI HE JOJDKHA
npeBsIIaTh 8% Mo Macce.

6.5. B mpoekrax ciemyeT yKa3blBaThb YCIOBHBIE OOO3HA4YEHUS] M COPT acOECTOLIEMEHTHBIX JIMCTOB B
COOTBETCTBUM C TOCYJApCTBEHHBIMU CTaHAApTaMU W TEXHUYCCKUMU YCIOBUAMU W TPUHATHIC BCIWMYUHBI
BPEMEHHOT'O CONPOTUBIICHHS (TIPEEbl TPOYHOCTH) H3THOY.

6.6. AcOecTOLIEeMEeHTHBIC JIUCTHI JAJIS1 KOHCTPYKIIHA CIIeAyeT IPHHUMATh TOJNIIWHONW He MeHee 6 MM.

6.7. Ilpu mpoeKTHpOBaHHE acOECTOLEMEHTHBIX KAapKACHBIX IUIMT MW IaHeJeH pacCTOSHHE MEXIy OCSIMHU
UIypymnoB, OOJITOB WJIM 3aKJICHOK cieayeT npuHuMath He MeHee 30d (rme d - muamerp miypymna, 0oiaTa wid

3aknenku), Ho He MeHee 120 MM u He 6onee 300 - mna mumt nokpertuii, He 6onee 400 - ana maneneit cTen

(rme O - TonmmHa ac6ecTOIeMEHTHOM o0mmBKH). PacctostHre 0T ocw mrypyma, O0NTa MK 3aKJICTKA A0 Kpas
acOeCTOLIEMEHTHOM OOIIMBKHU TOJKHO ObITh HE MeHee 4d u He Ooxnee 10d.

6.8. B kapkacHbIX acOECTOLIEMEHTHBIX IUIMTaX M IIaHeNsX, B KOTOPBIX KapKac COEIWHSETCS C
acOeCTOIEMCHTHBIMU JIMCTAMHA Ha KJICIO, Ha KOHIICBBIX Y4YacTKaX KapKacoB CIEAYeT IpeayCMaTpPHBATh
YCTaHOBKY IO OJTHOMY OOJNTY, BUHTY WIJIH 3aKJICTIKE.

6.9. IIpu mpoexTupoBaHue acOECTOIEMEHTHBIX TUIUT W TaHENeH ¢ MEePEeBSIHHBIM KapKacoM U OOpamMiIeHHEeM
JMaMeTp OTBEPCTHIA B OOLIMBKAX IOJ] LIYPYIIbI CIIEAYET BBHIIONHATE Ha 1 - 1,5 MM Oosee auamerpa mypyna.

IIpu mpoeKTHPOBaHWUU aCOECTOIEMEHTHBIX IUIMT C JIEPEBSHHBIM KapKacoM HE JOIYCKaeTCs TBO3JCBOC
COCIIITHEHUE OOIITMBOK C KapKacoM.

6.10. Ilpm mnpoexkTupoBaHHE acCOECTOIIEMEHTHBIX IUIUT W TaHeled C MEeTaUIMYeCKUM KapKacoM H
oOpamJIeHHEM AMaMeTp OTBEPCTHI B OOLIMBKAX CIIEAyeT BBINOJHITH HA 1 - 2 MM OoJiee IuaMeTpa CTEpIKHS
9JIEMEHTA COCJMHEHHS WIIM YCTAHABJIMBAThH YIIPYTHE MPOKIAIKH MEXIY KapkacoM ¥ oOmmBKaMu. [Tom ronoBku
2JIEMEHTOB COCIMHEHUH CIIeyeT YCTaHABIMBATh MIaiObI.

6.11. Ilpu npoekTrpoBaHHe OECKapKaCHBIX IUIMT U maHenel deHondopmanbIeruiHbie MeHOIUIACThI CIeIyeT
MPUMEHSTH TOJBKO B KOHCTPYKIUAX C 0OpPaMIICHHUEM I10 KOHTYPY.

6.12. B OeckapkaCHBIX IUIMTaX U MaHEISIX 0e3 00paMIIeHHs IT0 KOHTYPY OTKPBITAasi IOBEPXHOCTh YTEILTUTEIS
JOJDKHA OBIT 3alIMIIeHA OT YBIAKHEHHS THIPOU3OISIIHOHHBIMH TOKPHITHSIMU.

6.13. IIpu mpoekTHpOBaHUN OECKAPKACHBIX KOHCTPYKIMN KJI€EBBIE COSANHEHHS OOIIMBOK C ITEHOIIACTOBBIM
3aMOJIHUTEIIEM CJICYET BBIOIHSITH 0 BCEH MJIONIAU COCTUHCHUS.

6.14. B OeckapKacHBIX IUIMTAX U MaHENAX ¢ OOpaMIICHHEM IO KOHTYpY IIar MypPyIoB, BAHTOB U 3aKJICTIOK,
COCIMHSIONINX OOLINBKYU C 00paMIIeHHEM, clienyeT mpuHuMaTh He MeHee 30 d, Ho He Menee 120 MM u He Gonee
500 MM, IS IUIMT U TIaHelNel ¢ yrerureneM u3 (GeHondopManbIeruHoro nexHoracra - He 6osiee 300 mm.

Paccrosinue ot ocu mrypymna (BUHTA, 3aKJIENKH) 10 Kpas OOIIMBKM ClEAyeT NMpUHUMaTh He MeHee 4 d U He

6oiee 10 d.

6.15. Tlpu mpoekTHpoBaHNE KPEIUICHWH M NMPUMBIKAHUH TUTAT ¥ TAaHEJIeH, a TakkKe IUIOCKAX M BOJHHCTBIX
JUCTOB K DJIEMEHTAM HECYIIMX KOHCTPYKIUH 3IaHUHA ClemyerT, Kak TpaBujo, obecrednBaTh CBOOOIY
pacyeTHBIX TEMIIEpaTypHO-BIKHOCTHBIX Jedopmannii acOecTOIEMEHTHBIX KOHCTPYK-1IHH.

[IpoexTnpoBarh acOecTOLEMEHTHbIE KOHCTPYKLMH B CIy4ae CTECHEHHUsS MX TeMIIepaTypHO-BJIQ)KHOCTHBIX
nepopManuii cienyeT ¢ y4eTOM BO3HUKAIOMINX IIPH STOM YCHIIHH.

6.16.J111 yMeHbIIEHHs BIXHOCTHBIX AedopMaiuii cieayer mperycMarpuBaTh TruApo(OOU3aLUI0 I
3alIUTY BOJOCTOMKMMH KpackaMH ITOBEPXHOCTEH acOECTOLEMEHTHBIX KOHCTPYKIHH.

B HeoOXoanMBIX CiTydasix Ha IIOBEPXHOCTb IUIUT U MaHeJ el ciielyeT HAaHOCHUTh MapOU30JISIIHIO.



6.17. Ilpu npOeKTHPOBAaHMM KPEIUICHUI OeCKapKacHBIX IUIMT JUIMHY ONOPHOW YacTH IUIMTHI CIEIyeT
IIpeaycMaTpUBaTh 110 pacuyeTy, HO He MeHee 4CM.

6.18. Tlpm TpPOEKTHPOBAaHWUHM KpEIUICHUH OecKapKacHBIX IDIAT M TaHeled K SJIeMEHTaM HeCYIIUX
KOHCTPYKIIMH 3/1aHUH cIeqyeT 00ecleunBaTh MPUKPEIIICHUE K 3TUM 3JIEMEHTaM 00eHuX OOIINBOK.

6.19. AcOecToLeMeHTHbIE TUIMTHI TIOKPBITU, UMEIOIINE JIEPEBSHHbBIN WIM METANIMYECKUH KapKac, a TaKkKe
9KCTPY3MOHHBIE IUIMTHI MOTYT HCIIOJIB30BaThCs B KauyecTBE JJIEMEHTOB JKecTKocTH (cBsizeld). [lpm asTom
KOHCTPYKTHBHOE DEIICHHE IUINT M MX KPEIUIEHHH K HECYIIMM KOHCTPYKLMSM 3JaHHWH JOJDKHO OOECIedHTh
YCTOWYMBOCTb 3JIEMEHTOB KapKaca 3JaHusl U BOCIIPUATHS HATPY30K U BO3JACHCTBUI.

6.20. YcTaHOBKY KpEIMEKHBIX 3JCMEHTOB Ha acOCCTOLEMCHTHBIX IUIMTaX W MaHENIX HEe00XO0IMMO
MIPOM3BOANTH B 3apaHee paccBepirBaeMble 0TBepcTHs. [IpoOuBKa OTBEpCTHIA 3ampenaeTcs.

6.21. He momyckaercst mpuitoskeHHE K acOECTOIIEMEHTHEIM JIFCTaM, OOIIMBKAM KapKACHBIX U OECKapKaCHBIX
IUTIT U TIaHeJIeil COCPeNOTOUCHHBIX HArpy3oK (0T TpyOOnpoBOJOB, 000pyaoBaHus U T.I1.). IIpHiioskeHne Takux
Harpy3o0K JIOIyCKaeTCs K AKCTPY3HOHHBIM TUTMTAM U ITaHEeJIsIM, a TaKKe K KapKacaM IUIAT U TTaHeJeH.

6.22. KOHCTPYKTHBHOE pELIEHHE TOPIOB OKCTPY3MOHHBIX IUIMT M IIAHENEH MOJDKHO o0ecrednBaTh
HaJISKHYIO 3aIUTYy YTEIUTUTENEH OT yBIaKHEHUS U BBITAICHUS.

6.23. IlponosnbHBIE M TONEPEYHBIE CTHIKM MEXIY IUIMTAMU TMOKPBITHH M MEXIy CTEHOBBIMH IaHEJSIMH
YTEIUIATh U T€PMETU3UPOBATh B HUKHEW U BEPXHEU 4acCTsX.

6.24. Tlpn mpOEKTHPOBAaHMM CTEH W3 acOECTOLEMEHTHBIX JINCTOB WJIM TaHENeH ClielyeT, Kak IpaBHIIo,
MIpeayCMaTpUBATh IIOKOJIb U3 IPYTUX MaTepHaioB BEICOTON HE MeHee 0,3 M OT OTMETKH OTMOCTKH.

6.25. IIpu pacyere acOeCTOIIEMEHTHBIX KOHCTPYKIMI Ha YCHUIINS, BOSHUKAIOIIUE NIPHU TPAHCIIOPTHPOBAHUH U
MOHTa)Ke, HArPy3Ky OT COOCTBCHHOM MacChl ClIelyeT YMHOXKaTh Ha K03 duUItueHT neperpysku, paBusiii 3,0.

[Ipunoxenue 1
CnpaBodHoe

HA3HAUYEHUE U TUITbI ACBECTOLIEMEHTHbBIX KOHCTPYK-L{Hi1

Ha3snauenue koHCTpyKUUi TuIbl KOHCTPYKUUit
PEKOMEHTyeMble JIOITyCTHMBIE
Kposiu JIMCTBI BOJIHUCTBIE -
TloxpsrTns:
HEYTEIUICHHBIE JIucThl BOJHUCTBIE TlnnTer KapKacHble

9KCTPY3HOH-HBIE
yTEIICHHbIE IlTel  KapkacHble, Oeckap- -
KacHble, B TOM 4HCIE C
obpamyieHHeM 10  KOHTYpY,
[UINTHI 9KCTPY3HOHHBIC

CreHbl:
HEYTeIUICHHBIE JIucThl  BOJIHMCTBIE, —maHesu [JIucTh IUIOCKHE,
KapKacHble C IUIOCKHMH JIHC-|3aKperuisieMble Ha JePEeBSHHBIX
TaMu WK METaNI-TNYECKUX
JJIEeMEHTaX 3JaHus, TaHEIH
9KCTPY3HOHHbIE
yTeIIeHHbIE Ilmutel  KapkacHele, Oeckap- -

KacHble, B TOM 4HCIE C
obOpamyieHHeM 10  KOHTYpY,
[aHEJIH SKCTPY3HOHHBIE

Ileperopoaku ITanenn xapkacHble, 3KcTpy-|Ilanenn OeckapkacHble, B TOM
3MOHHBIE, JIUCTBI  IUIOCKHE,|4HCIe M ¢ OOpamiieHHEM MO
3aKpeIuIsieMble Ha JAEPEBSHHBIX, [KOHTYPY

METaUIMYeCKUX H achecTorie-
MEHTHBIX JIEMEHTaX 3[aHHs

ITonBecHbIE MOTOIKU Ilnutel  kapkacHble, Oeckap-|JIucTbr MJI0CKUeE,
KacHbI€, 9KCTPY3UOHHBIE, B TOM|3aKpeIuIsieMble Ha
yucne ¢ oOpaMIICHHEM  I10(METaJLTMY4eCcKHX 3JIeMEHTaxX
KOHTYpY 3/1aHHS

IepexpsiTie TpaHCHOPTEPHHIX |OOONOUKH CBOAYATHIE BONHUC-|JIMCTH IIIOCKHE HIM BOJHHC-

ranepei TOTO PO ThIE, 3aKpeIuIsieMble Ha

METAJUIMYECKUX HIIM JAEPEBAH-
HBIX 3JICMCHTAaX COOPYKCHUA

Croliku - W3nenus SKCTpy3UOHHbIE

[Ipunoxenue 2
CrpaBo4Hoe



[IEHOIUJIACTBI, UX PACYETHBIE XAPAKTEPUCTUKA U KODDOUILMEHTHI YCJIOBUM
PABOTBI

IMEHOITJIACTBI

1. [TnuTe! U3 monucTupoabHOTro NMeHomiacta mapku [1Ch wm I[TCB-C.

2. INonuctuponpHelii neHomnact Mapku [ICB, usrorasnuBaeMblii TEpMOUMITYJIBCHBIM METOAOM B IOJIOCTU
KOHCTPYKIIMU U3 BeIeHuBatomerocs nonucrupoina mapku IICh umu IICB-C.

Tab6muma 1
PacueTHrie XapaKTEPUCTHUKHU IIEHOIIACTOB
Mapka neHoruiacra Oo6bemHast Macca, | PacuetHoe compo- Mopnynb ciBura

Kr/m’® TUBJICHUE CABHTY R)yg, Gy, MlIla

MIla (krc/cm?) (krc/em?)
I1CB u IICB-C (ruuter) 30 0,025 (0,25) 1,2 (12)
40 0,03 (0,3) 1,5(15)
I1CB u I1Ch-C (BcrieHeHHBIH B 40 0,04 (0,4) 2,2 (22)
MOJIOCTH MaHeu TEPMO- 60 0,05 (0,5) 3,8(38)

HMITYJIbCHBIM METOZIOM)

I1CB-M 140-180 0,07 (0,7) 8,8 (88)
OPII-1 90 0,01 (0,1) 2,3(23)
"Bunapec-400" 75 0,022 (0,22) 1,1 (11)
MI1y-317 60 0,06 (0,6) 1,8 (18)
116 90 0,035 (0,35) 2,5(25)
110 0,045 (0,45) 3,5(35)
130 0,055 (0,55) 4,5 (45)

3. TlonmucTUPONBHBIA TEHOIIACT C MUHEPATbHBIM HamoJHuTeneM Mapku [ICB-M, wu3roraBnmBaeMbIid
TCPMOUMITYJIbCHBIM METOAOM B IOJIOCTH KOHCTPYKIHU H3 CI)IpbeBOﬁ CMECCH, cogepmameﬁ BCHeHHBaIOLHHfICSI
nosctrpon Mapku [ICB wnu TICB-C, nerkuil MUHepasbHBIH HaIOMHUTENb (BCITyYSHHBIH TEPIUTOBBIH 11ECOK),
cBszytomee (kapoamunopopmanpae-runHyto cmony Mapku KO-MT) u oTBepauTens (XIOPUCTHI aMMOHUH).

4. ®enondopMambACTHIHBI MEHOIUIACT, BCIIEHMBAEMBIM B TOJOCTH KOHCTpyKmmu, mapku OPII-1 wmm
"Bunapec-400".

5. IlonuypeTaHoBBIH NEHOIUIACT, BCIEHUBAEMBIN B IIOJIOCTH KOHCTpYKuuu, Mapku [1ITY-317.

6. HoBomaunplii (eHONMBHBIN mMeHoIuracT (mepiuroruiactoepon) mapku 1116, BcreHWBaeMBIii B IMOJIOCTH
KOHCTPYKIIMM W3 CBIPhEBOM CMeCH, CojepKaliuii HOBOJMA4HYyI (eHonpopmansaeruanyo cmoiny Cd-010,
BCITy4€HHBIU TIEPIMTOBBIIH ECOK, YPOTPOIIMH TEXHUYECKHUHT, TOPOdOP.

Tab6muma 2
KoadduimenTts! ycnosuii paboTsl ), HEHONIACTOB
Mapka nesoruiacra Ipu temnieparype, °C
20 40 60 80
[1CB, IICB-C, IICb-M 1 0,8 0,6 0,4
OPII-1, "Bunapec-400" 1 0,85 0,75 0,65
MI1y-317 1 0,9 0,85 0,6
TII16 1 0,95 0,9 0,85

[Mpumeyanue. [y OpOMEXYTOUHBIX 3HA4YEeHMH Temreparyp KoadduimeHt ycnoBuit  paboThl
Y, ONIPENEAETCA JTMHEWHON MHTEPIIOJIALMEN.

[Ipunoxenue 3
CrpaBo4Hoe

PACYETHBIE XAPAKTEPUCTHKU WU KOSOOUIMEHTDI YCJIOBUII PABOTBI KJIEEBBIX
COEJAMHEHNU ACBECTO-IIEMEHTA C ACBECTOLIEMEHTOM HA DITOKCHJIHBIX KJIEAX

Tabmnuna 1
PacueTHble CONMPOTHUBIICHUSI CABUTY

Buj acbecroriemenrta Pacuernoe conporusnenue casury Res , MIla
(krc/em?)
HenpeccoBanHblii 2,5 (25)
TIpeccoBaHHBIi 3,0 (30)




Tabuma 2
Mopayiis cBHUra SMOKCHIHOTO KIIes

Mapka Kies 3nauenus moayis casura G, MITa (krc/cm?)
OIII-1 2800 (28000)
K-153 2100 (21000)

Tabmuma 3
Koa¢dumuenTs! ycnosuii pabots )
3nauenne 7. Ipu Temmneparype acoecrouementa, °C
1 20
0,8 40
0.6 60
0,3 80

[Mpumeuanne. [l OPOMEXYTOUHBIX 3HAYEHUH TeMIIEpaTypbl KOI(PQHUIHUEHT YCIOBHH pabOTHI

¥ ¢ OTIPENENSETCS TUHEHHON NHTEPIIOJIAUEHN.

[punoxenue 4
CrpaBouyHOE

OcHoBHBIE OyKBEHHBIE 0003HAYEHHSI

M - u3ruOaroni MOMEHT;

N - npoziosibHAA cuia;

O - nonepeyHas cuia,

P - cocpenoroueHHas cuina;

R,, - pacueTHOE CONPOTHUBICHNE MaTepraia OOIIHBKU H3THOY;

R, - pacueTHOE CONPOTHUBIICHHE MaTepHaia OOIUBKH PACTSKCHUIO;
R. - pacueTHOE CONPOTUBIIEHHE MaTepraia OOIIMBKH CKATHIO;

R, - pacueTHOE CONPOTHBIIEHHE MaTepyaa OOIUBKU CMATHIO;
R, - pacueTHOe conpoTHBICHHE MaTepuana Kapkaca H3ruoy;

th - paCcuCTHOC COIIPOTUBJICHUC MATCpHaJia KapKaca pacTsAXKCHUIO,

R - - pacdeTHOE COMPOTHBIICHHE MaTepHaa KapKaca CKATHIO;

RZ)C - HOpMATUBHOC COIIPOTUBJICHUC MATCpHaJia KapKaca CKAaTUIO,

R - pacueTHOE CONPOTHBIICHNE MaTEpHalIa KapKaca CABHTY;

Rj, - pacyeTHOE CONPOTHUBJIEHNE MaTepHana Kapkaca MECTHOMY CMSTHIO ITPU INIOTHOM KacaHUH;
R, - pacueTHOE CONPOTHUBIICHHE CIBUTY 3aIIOTHHUTEN;
R, - pacueTHOE CONPOTHBIIEHHE CABUTY KIEEBOTO COCIHHEHUS;
Ry - pacdeTHOE CONPOTUBIICHUE MaTepHalla HIEMEHTa COSIUHEHUS CPE3y;

¥ - K03 UIUEHT ycnoBUil paboThL;
E;, E; - MOty b yIIDYrOCTH MaTepHana OOLINBKH;

E - mozynb ynpyroctu MaTepuala Kapkaca;

G - MOIyJb CABUra MaTepHana OOIINBKHY,

G, - MOZlyNb C/IBHT'a MaTepHalia 3aroTHUTENS;

G, - MOZLyJIb C/IBUTA KIIES;

V - K03 OUIMEHT TONepeTHON e opMalui MaTeprana;

& - K03pHUIUEHT TEMIIepPaTypHOTO IMHEIHOTO PacIIMPEHNs MaTepHaa;

£,&, &, - TeMIeparypHas Wi BIaXKHOCTHAs OTHOCUTENbHAs IMHEHHas AeopManys OOIIBKY;

W - Blna)XHOCTb MaTepraa;
[ - IpoeT KOHCTPYKITUH;
O - TOJIIMHA OOIMBKH;



h,, - BbICOTA KapKaca;

b,, - cymmapHas wmpuHa peGep KapKaca iIM T0JIOK;

hy - BBICOTA 3aII0JTHUTEIS,

by, - IMpHHa 3aI0JIHUTENS;

A, - IIOIIAb OTIEPEYHOr0 CCUSHHS HETTO;

Aj - - TIOMAAb MOMEPEYHOTO CEYCHUS OPYTTO;

A - rHOKOCTB IeMeHTa;

O - HOpMAJIBHBIC HANPSHKEHUS B OOIIMBKAX WM MOJKAX TUIUT M MTAHEJICH, B TNTIOCKUX M BOJIHUCTHIX JIUCTAX;

O, - HOpMalbHbIE HANPSUKEHHUs B KapKace WU pedpax IIUT U HaHeneil;

fa) - KaCaTCJIbHBIC HAIIPSXKCHUSA B KapKace UiIn perax ILIUT U HaHeJ’IefI;

O-n - TJIaBHBIC HOPMAJIbHBIC HANIPS?)KECHUS B KapKace WJIn perax IUIUT U HaHeJ’IefI;

Tps - KaCaTCJIbHBIC HAIIPSAKCHUA B 3aIIOJTHUTECIIC 6CCKapKaCHI>IX IIUT U naHeneﬁ;

T

s " KacCcaTCIbHBIE HAIIPSHKEHUA B KICCBBIX COCAMHEHUAX OOIIMBOK C KapKacoM WJIN 3AITOJIHUTEJIIEM IIIAT U

MaHeJen.

COEPXXAHUME
1. O01me moI0XKEHUS
2. Marepuansl
3. PacyeTHble XapaKTEpPUCTUKN MaTepHaIOB
4. Pacuer »51eMEHTOB acOECTOLIEMEHTHBIX KOHCTPYKIIMH
A. Pacder >1eMEHTOB acOECTOIEMEHTHBIX KOHCTPYKIHH II0 TPENEeIbHBIM COCTOSHHSAM IIEPBOM

TpyTIIBI

Pacuer 1/13r1/16aeM1>1x 3JICMCHTOB

Pacuer s11eMeHTOB Ha TeMIepaTypHbIE U BIaKHOCTHBIC BO3JCHCTBUS

Pacuer neHTpanbHO-CKaThIX 3JIEMEHTOB

Pacuer c:xaTo-M30THYTHIX IIEMEHTOB

b. Pacuer sieMeHTOB acOECTOLIEMEHTHBIX KOHCTPYKIMH MO MpPEAEIbHBIM COCTOSHHSM BTOPOI

TpyTIIBI
5. Pacder 3eMeHTOB COeTUHEHNH acOeCTOIIEMEHTHBIX KOHCTPYKIIU
6. Yxa3zaHUs 110 IPOEKTUPOBAHHIO aCOECTOLEMEHTHBIX KOHCTPYKIMH
[Mpunoxenune 1. CnpaBoynoe. Ha3zHaueHue 1 THITBI aCOECTOLEMEHTHBIX KOHCTPYKIMN
[punoxenne 2. CrnpaBouHoe. [leHomIacThl, UX pacyeTHbIE XapaKTe-PUCTUKU U KOI(D(HUIMEHTH YCIOBHH
paboTsI
IIpunoxenne 3. CrnpaBouHoe. PacueTHble XapaKTepHCTHKH U KOI(D(UIIMEHTH YCIOBHHA pabOTHI KIEEBBIX
COeIMHEeHUH acOecToleMeHTa ¢ acOECTOIIEMEHTOM Ha AMOKCHIHBIX KIIESIX
[punoxenne 4. CripaBounoe. OCHOBHbIE OyKBEHHbIE 0003HAYEHHS



