CTPOUTEJIBHBIE HOPMBI U TIPABUJIA
ACBECOLIEMEHTHBIE KOHCTPYKIUN
CHulI 2.03.09-85
T'OCCTPOI CCCP
Mockga 1988

PA3BPABOTAHBI ITHUUCK um. B.A. Kyuepenko T'occtpos CCCP
(xaamupater TexH. Hayk JI.H. [Tunkens, FO.1. T'ox6epr, H.H. [Tonskor) npu
yaactin  [{HUWmpomzparmit, HUUCD Tocctpos CCCP, ITHNUDII
skmmnia  [ocrpaxaanctpos, [THUN3IIcensctpos Muncensctpos CCCP,
BHUWUmnpoekracbecronementa Munctpoiimarepuanos CCCP.

BHECEHbBI HHUNCK um. B.A. Kyuepenko ['occtpos CCCP.

IIOATOTOBJIEHDI x yrBepxxaeruto [ maBTexHopmupoBannem I 'occtpost
CCCP (JI.H. ITpoxopos).

C BBemenmem B neiictBue CHull 2.03.09-85 «AcbecTonieMeHTHBIE
KOHCTpYKmmm» ¢ 1 stBaps 1986r. yrpaumBaer cuiny «MHCTpyKIUS 1O
MIPOEKTUPOBAHMIO acOECTOLEMEHTHBIX KOHCTpYKImit» (CH 265-77).

Ilpu nonv3osanuu HOPMAMUEHBIM OOKYMEHMOM Cledyem YUumvleams
ymeepocoenHvie — USMEHEHUsl  CIPOUMENbHbIX — HOPM U Npasun U
20CY0apCmeentblx Cmanoapmos, nyoauxyemvle 6 odicypHane «broiiemens
cmpoumenvrou mexruxuy I'occmpos CCCP u ungopmayuonnom yrazamere
«locyoapcmesennvie cmanoapmor CCCPy I'occmanoapma.

Toccrpoit CCCP CTpouTeNnbHbIE HOPMBL U CHulI 2.03.09-85
npaBuia

Bsamen CH 265-77

HacTtosmme  HOpPMBI ~ pacHpOCTpaHSIOTCS  Ha  HPOEKTHUPOBAHUS
acOecTOLEMEHTHBIX KOHCTPYKIHH.

1. OBIIME ITOJIOXKEHI A

1.1. AcOecTolieMeHTHbBIC KOHCTPYKIIMH CICIYET IPOCKTHPOBAThH B BHUJIE:

JIMCTOB BOJHHUCTHIX (IPO(MINPOBaHHBIX) U INIOCKUX;

IUTHT M TTaHeseil KapKacHBIX;

IUINT ¥ TaHeneil OecKapKacHBIX (TPEXCIOWHBIX), B TOM YHCIE C
oOpamIIeHHEM T10 KOHTYPY;

000J104€eK CBOAYATHIX BOJIHHUCTOTO MPOQUIIS;

TUIAT U NaHesIei IKCTPY3HOHHBIX' MHOTOMYCTOTHBIX;

JIEMEHTOB  TIOTOH@KHBIX ~ OKCTPY3HOHHBIX'  (IIBEIUIEPOB  ,IUTHT
MOJIOKOHHBIX H JIP.).

! HOZ[ OKCTPY3UOHHBIMH  IUIMTaMH, [MaHCISIMU U DJICMCHTAMHU
ToApasyMEBAIOTCA IUIATHI, MAHEJIW W DJJEMEHTHI, H3rOTaBIMBAEMBIC II0
3KCpr3I/IOHHOﬁ TCXHOJIOTHUH.

1.2. KoHCTpyKIMH JOIKHBI TPOEKTHPOBATHCS C YUETOM HMX 3aBOJICKOTO
N3TOTOBJICHHUS.

1.3. Pacuer acOecTOIEMEHTHBIX KOHCTPYKLIHH HOIDKEH yIOBIETBOPSTH
tpeboBanusim CT COB 384-76.

1.4. AcbecTonieMeHTHBIE KOHCTPYKIMH CJIEIYyeT pacCUUTBHIBATh 110
HeCyIIel CIOCOOHOCTH (TPEeNeTbHBIM COCTOSIHHSM TIEPBOM TPYIIBI) M IO
JedopManusaM (IIpeAesIbHBIM COCTOSHUSM BTOPOH IPYIIIIBI).

1.5. AcbecrolieMeHTHbIE KOHCTPYKIHHU CJIELYeT NPOSKTUPOBATh Y4ETOM
Harpy30K U BO3JeHCTBUI

1.6. BenmnumHy Harpy30K ¥ BO3JCHCTBHA M WX COYECTAHUS CICHyeT
MPUHUMATH B cOOTBeTCTBHH ¢ TpeboBaHussmMu CHull 2.01.07-85.



1.7. AcOecTolieMeHTHbIE KapKacHble, OeCKapKacHble U SKCTPY3HOHHbBIE
IUINTBl ¥ TaHEJIW HEoOXOJMMO pacCUMTHIBATH Ia TEMIEpaTypHblE U
BIIQYKHOCTHBIE BO3AEHCTBUSI.

1.8. Ilpm mpoekTHpoBaHWH  acOECTOIIEMEHTHBIX  KOHCTPYKILHUH,
9KCIUTyaTHPYeMBbIX B YCIOBUSIX  arpecCHBHBIX  Cpel,  CIIEAyeT
MIpeayCMaTpUBATh 3aIIUTY UX U DJIEMEHTOB KPEIUICHHS K HECYIEMY KapKacy
3IaHUS OT KOPPO3UH B COOTBeTCTBUH ¢ TpeboBanmsmu CHull 2.03.11-85.

1.9. IInuTel ¥ MaHENN KapKaCHBIE U SKCTPY3HOHHBIE CIEAYET MPUMEHSTh
IIpY TeMIIepaType HarpeBa ux noepxuoctu He 6oiee 80 °C.

1.10. TImuter m maHenn OecKapKacHBIE CIEAyeT TPUMEHATH IIPH
TeMIlepaType BHYTPEHHEH MOBEPXHOCTH KOHCTpYyKiuu He 6onee 30 °C u npu
TeMIIepaType Hapy>KHOW OBEPXHOCTH KOHCTpYyKImH He 6omee 80 °C.

1.11. Cpobomuo nexamue IUIOCKHE W BOJIHHUCTBIC JIUCTHI CIEIyeT
MIPUMEHSTH IIpU Temneparype He 6ostee 100 °C.

Buecenst IIHUMCK uMm. B.A. Y TBepKICHBI Cpox BBeIeHHs B ICHCTBUE
Kyuepenko I'occtpost CCCP nocTaHoBieHueM I'occTpost 1 suBapst 1986 .
CCCP or 22 utons 1985r.
Nel21

2. MATEPUAIJIbI

2.1. g acOecTOIeMEHTHBIX KOHCTPYKIMHA CIIEAyeT IPUMEHATH IIOCKUE
MIPECCOBAHHBIE M HEMIPECCOBAHHBIC, 4 TAKXKE BOJHUCTHIE acOECTOLIEMEHTHBIE
JIUCTHI.

2.2. Jlna OOMMBOK IUIMT MW TMaHeJded HeoOXOauMO HCIOJIb30BaTh
acOeCTOIEMEHTHBIC JIUCTHI.

2.3. Jlns xapKacoB IUIMT M TaHENEH CledyeT NPUMEHSATh JepeBSHHBIC,
acOecTOLEMEHTHbIe, METAJUIMYECKHE WIIU JKelle300€TOHHBIE AJIEMEHTBI, IS
oOpamieHHsT OECKapKaCHBIX IUTUT W TIAHENEW - JIEpPeBSHHBIC, (paHEPHEIC,
acOeCTOIEMEHTHBIC MITH METATHYSCKUE SIIEMEHTEHI.

2.4. Ing mdT W maHenedl KapKacHBIX M 3KCTPY3MOHHBIX HEOOXOANMO
HCIIOJIB30BAaTh MHHepaHOBaTHLIﬁ WIN CTEKJIOBAaTHBIN YTCIUIUTCIIb  Ha
CHUHTETHYECKOM  CBSI3yIOIIEM, a TakKe NpH HAIMYAA  TEXHUKO-
SKOHOMHUYECKUX 000CHOBAHMIA APYTHE TEITOU30JSIIIMOHHBIE MAaTEPHAITBL.

2.5. Jlyist TUIAT ¥ naHes e 0eCKapKacHBIX, B TOM YHCJIE C 00paMIICHHUEM 110
KOHTYPY, B Ka4€CTBEC 3aNOJIHUTCIIA CICAYCT NPUMCHATH IMCHOILUIACTBI, TUIIbI
KOTOPBIX MPHUBEICHBI B CIIPABOYHOM IPHIIOKEHIH 2.

2.6. CoennHeHHs acOECTOIEMEHTHBIX OOIIMBOK C acOECTOIEMEHTHBIM
KapKacoM M OO0paMIIEHHEM HEOOXOAMMO BBIMOJHSITH Ha SIIOKCHIHBIX KIIESX,
pacye€THbIC XapaKTCPUCTHUKHU KOTOPbIX MNPHUBEACHBI B CIPABOYHOM
MIPUIIOKEHNN 3.

2.7. CoenuHeHne acOECTOLIEMEHTHBIX OOMIMBOK C JEPEBIHHBIM KapKacoM
U Oo0paMJICHHEM CJIeQyeT BBIIOJIHATh Ha ONWHKOBAaHHBIX IIypyIax,
OIMHKOBAHHBIX CTAJIBHBIX I'BO3/JAX, AJIIOMHHUCBBIX I'BO3A4X UJIIN HpO(l)l/IJ'ISIX.

2.8. CoenuHeHre acOECTOICMEHTHBIX OOIIMBOK C METaNTHYeCKUM
KapKacoM M 0oOpaMJICHHEM HEOOXOAWMO BHIMOJHATH HA BHHTAX, 3aKIIEIKaX
i 6onTax.

2.9. CoenuHeHre OOUIMBOK C TIEHOIUIACTOM B OECKapKacHBIX IUIMTaxX U
MaHeNAX CIeIyeT MPOU3BOANTH HAa SMOKCHUIHBIX WIM KAayYyKOBBIX KJIESX C
pacYeTHBIMH COTIPOTHUBIICHUSIMH KJICEBBIX COCAWHEHHWH CIBUTY HE MEHee
PaCUYETHBIX COMPOTHBICHUI IEHOIUIACTOB C/IBUTY.

2.10. Marepuasiel gt acOECTOLIEMEHTHBIX KOHCTPYKLHMH —JIOJDKHBI
YIOBJICTBOPATH TPEOOBAHMSIM JIEHCTBYIOIIMX TOCYAAPCTBEHHBIX CTaHIAPTOB
Y TEXHUYECKUX YCIOBUH.

3. PACYETHBIE XAPAKTEPUCTUKN MATEPHAJIOB

3.1. PacueTHble CONPOTHUBIICHHS JINCTOBOTO acOECTOLEMEHTa CIIEIyEeT
MIPUHUMATH 10 Tab1. 1., 3KCTPY3HOHHOTO acOecToeMeHTa - 1o Tadur.3.

I[pu  ompeneneHWHd  PACUYETHBIX  CONPOTHUBICHHH  JIMCTOBOTO
acbecToremMenTa 1o tabi.l BeMYMHy BPeMEHHOTO COIIPOTHBIICHUS (IIpeesia



TOYHOCTH)  acOecrorieMeHTa  W3rHOy  clenyeTr  NPUHUMATh IO
TOCYIapCTBEHHBIM CTAaHAApTaM WM TEXHHYCCKHM YCIIOBHSIM, IMPH 3TOM
BEJIMYKMHY BPEMEHHOIO COMPOTHBICHUS acOECTOIIEMEHTA IIOCKHX JIHCTOB
HE0OX0MMO YMHOXAaTh Ha Koddduruent 0,9.

3.2. PacueTHble CONPOTUBIICHUS acOECTOIEMEHTa ClIeAyeT YMHOXKATh Ha
cienyronpe K03(pQUIUEHTH YCIOBHIA Pa0OTHI:

a) 1yst acOeCTOLEMEHTHBIX KOHCTPYKIIMH, MPOBEPSAEMbIX HA BO3/ICHCTBHE
MOCTOSIHHBIX, BPEMEHHBIX JUIMTEIbHBIX U KPATKOBPEMEHHBIX HArpy3oK, - Ha
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rie O - HOPMAaJlbHBIC HAIIPSKCHUST OT ﬂeﬁCTBHH INOCTOSHHBIX,
BPEMEHHBIX JJIUTEIBHBIX U KPATKOBPEMEHHBIX HAIrPy30K;

O_g - HOpMAJIbHBIC HAIIPSP)KCHUS OT ,Hef[CTBHﬂ MOCTOAHHBIX 1 BPEMCHHBIX

JUTUTENBHBIX Harpy30K;

0) U KOHCTPYKUMH, HaxXOAALUIMXCS B YCJIOBUAX arMoc(epHOro
yBIQXHEHUS  (IOABEPKEHHBIX JEHCTBHUIO  KalelbHOW BJard) W B
TTOMEIIEHNAX C MOKPBIM WJIM BIaXKHBIM PEKHUMOM, MpuHUMaeMbIM 1o CHull
II-3-79, npum  3ammTe  HAPYXHBIX  IOBEPXHOCTEH  KOHCTPYKITHHA
BIIArOHEIPOHUIIAEMBIME MOKPBHITUAMU - Ha Kod(ouuuent ), =0,9; npu
OTCYTCTBUH 3allUTHI JJIsI KOHCTPYKIMH M3 JINCTOBOTO acOecTolieMeHTa - Ha
V., =0,8, mnd KOHCTpYKUMH H3 JKCTPYy3HMOHHOIO acOeCcTOLEMEHTa - Ha
7., =0,65;

B) ISl acOECTOLIEMEHTHBIX KOHCTPYKIHH, HAXOJSIIUXCSI B YCIOBUAX
JUTATENIEHOTO Bo3aeicTBusl Temrepatypsl cBeime 40 °C, Ha k03ddummeHt
V., =0,85.

3.3. Moaynu ynpyroctd M CHIBUTa JHCTOBOIO acOECTOLIEMEHTa CIelyeT
MIPUHUMATh 1O Ta0J1.2, SKCTPY3MOHHOTO acOECTOIIEMEHTa - 110 Ta0i.4.

3.4. Moxynmu ynpyrocTd M CIBUTa acOECTOLIEMEHTHBIX KOHCTPYKIHUH,
MIPOBEPSIEMBIX Ha JNEHCTBHUE TOJBKO IMOCTOSHHBIX M BPEMEHHBIX JIMTEIBHBIX
Harpy3ok (0e3 yuyera KpaTKOBPEMEHHBIX Harpy3okK), ClelyeT yMHOXaTh Ha
ko3 dument ycnosuii padoter ¥ =0,65.

3.5. Koapdumment mnonepeunoit npedopmammm V  acOecToreMeHTa
CleyeT MPHHUMATh paBHBIM 0,2.

3.6. Kosbbunmest TeMmepaTypHOrO  JUHEHHOTO  PacCIIMPEHHUS
acOecToleMeHTa (Y cieqyeT NpUHUMATh 1o Tabdi.5.

3.7. Bna)XHOCTHBIE OTHOCHUTENbHBIC JTHHEHHBIE 1e(hOpMaIiH JTHUCTOBOTO 1
9KCTPY3MOHHOTO acOECTOLEMEHTOB & CIEAyeT ONpelensiTh 1o 4epT.l, mpu
9TOM 3HaueHHsi &, MOJy4YEeHHble N0 rpaduKy, CleAyeT YMHOXaTbh Ha

w

koo duument K|, mpuHEMaeMblil ISl JTHCTOBOrO HEIPECCOBAHHOTO U
SKCTPY3MOHHOTO acOECTOIEMEHTOB Ha TOpPTIaHAIeMeHTe paBHBIM 1,0, mis
npeccoBaHHOro acbecroremenra - 0,7, Ui 9KCTPY3HOHHOTO aBTOKJIABHOTO
acbecronemenra - 0,6.

Ilpu omnpenenenuun & Juis  acOeCTOIlEMEHTa, 3Al[UIIEHHOrO OT
YBIQKHEHUS, 3HAa4YeHHE &, MOJy4YeHHble 10 rpaduky, HEOOXOAUMO
YMHOXAaTh JIOTOIHUTENBHO Ha koddduipent 0,75.
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UYept.l. 3aBUCHUMOCTb BJIQXKHOCTHBIX OTHOCHUTENIBHBIX  JIMHEMHBIX
nedopManuit £ TUCTOBOTO | M 3KCTPY3MOHHOTO 2 acOECTOIEMEHTOB OT MX
BJIQ)KHOCTH WV.

3.8. PacueTHble XapaKTEepUCTHKH INEHOIJIACTOB CIEAyeT MPUHUMAThH IO
Tab1.1 CrIpaBOYHOTO NPHIIOKEHUS 2.

PacueTHBIE CONPOTHBIICHNS, MOIYJIH YIIPYTOCTH W CIOBHIa MEHOIUIACTOB,
HaXOoJMIIUXCSl B YCIOBUSIX JUIMTEIBHOTO AEHCTBUS Pa3HbIX TEMIIEpaTyp,
CclIellyeT YMHOXKATh Ha KO3()(QULMEHT yCIOBHI paboThl )/, , IIPUBEICHHBIH

B TabJI.2 CIIPaBOYHOTO NMPHUIIOKEHHS 2.

3.9. PacueTHbIE COMPOTUBICHHUS KIEEBBIX COCTUHEHNI acOECTOIIEMEHTa C
acOECTOLIEMEHTOM Ha JMOKCHIHBIX KICSX W MOJIYJIHM CIBHUra SMOKCHIHBIX
KJIeeB ClielyeT MPUHUMATh 1O Tadi.1 u 2 CrIpaBOYHOIO MPHUIIOKEHUS 3.

PacueTHble XapaKTEpUCTUKH KIEEBBIX COCIUHEHMH U KIEEeB IMpU
JEWCTBHUN TMOBBIIIEHHBIX TEMIIEPATYP CIEAYET YMHOXATh Ha KO3 (HUIHNECHTHI

yCIOBUH paboThl )/, , IPUBEJICHHBIE B Ta0J1.3 CIPaBOYHOIO IPUIIOKEHHUS 3.

Tabmuna 1
Bun nanpsixennoro | O60- PacueTHble CONPOTHBIICHHUS JIMCTOBOTO acOECTOEMEHTA IIPH BPEMEHHOM CONIPOTHBIICHHH
COCTOSIHHS 3Ha- (upenene npounocti) u3ruby, MIla (krc/cm?)
acbecToneMeHTa YeHHe
16(160) | 17(170) | 18(180) | 19(190) | 20(200) | 23(230) | 25(250) | 28(280) | 31(310)
N3rub:
BIIOJIb JIUCTA R, 14(140) | 15(150) | 16.5(165) | 17.5175) | 19(190) | 22(220) | 24(240) | 26.5(265) |28.5(285)
nonepex nmcta R, | 11.5115) [ 120200 | 130130) [ 13,5135) | 14,50145) [ 16,5(165) | 18(180) | 20(200) | 22(220)
Pacrsokenne:
BJIOJTb JINCTA R, 6(60) 7(70) 7(70) 8(80) 8,5(85) 9,5(95) 10(100) | 11,5(115) [12,5(125)
IOIIePeK JIHCTa Ry 5(50) 6(60) 6(60) 6(60) 6(60) 7(70) 8(80) 9(90) 9(90)
CkaTHe H  CMATHE R., R, 22,5(225) | 24,5(245) | 26,5(265) | 29(290) | 30,5(305) | 36(360) 39(390) | 43,5(435) | 47(470)
BJ10J1b Hu Tnornepexk
Jiacra
Cpes:
MO MIOCKOCTAM Ha-| Ry 2(20) 2,5(25) 3(30) 3(30) 3(30) 4(40) 4(40) 4(40) 5(50)
CJIOCHHUA JTMCTa
ToTnepex Ry, 11,5(115) 12(120) 13(130) 13,5(135) | 14,5(145) | 16,5(165) 18(180) 20(200) 22(220)
TLUIOCKOCTH JIMCTA
Tabmuma 2
Xapaktepuctuka | O60-3Ha- | Mojyan ynpyrocTu U CIBUra JIHCTOBOTO acOECTOLEMEHTA PH BPEMEHHOM COTIPOTHBICHUH
YeHHe (npesienie npounoctH) u3rnGy, MIla (krc/cm?)
16(160) | 17(170) | 18(180) | 19(190) | 20(200) | 23(230) | 25(250) | 28(280) | 31(310)
Mogyas ynpyroctu | E-107 0,1(1,0) [ o111,y [ 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)
Moyns ciBura 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)
Tabnuna 3
PacueTHbIC COMPOTHBIICHUS SKCTPY3HOHHOIO acOECTOIEMEHTa PH BPEMEHHOM
Bupn Hanpspkennoro cocrosiaust | O603HaueHHE conporueienun (peaerne npounocty) naruby, Mlla (kre/cm?)
acOecToLeMeHTa 16(160) 18(180) 20(200) 22(220) 24(240)
U3ru6 B HAIpPaBJICHUU
KOHCTPYKIIMH:
POJIOJILHOM R, 11(110) 12(120) 14(140) 15(150) 17(170)
MOTIEPEUHOM Ryt 7(70) 7,5(75) 8,5(85) 10(100) 12(120)
Pacrsokenne oceBoe B
HanpaBJICHUH KOHCTPYKIIMH:
MPOJIOJILHOM R, 5,5(55) 6(60) 7(70) 9(90) 10(100)
MOTIEPEUHOM R, 3,3(38) 4,2(42) 4,7(47) 6(60) 6,7(67)
CixaTHe 0ceBOe B IPOIOJIEHOM R, 21(210) 23(230) 25(250) 27(270) 30(300)
M TIOTNIEPCYHOM HANpPAaBICHUAX
KOHCTPYKLHH
Cpe3  momepek  MJIOCKOCTH R 3,2(32) 3,5(35) 4(40) 4,4(44) 4,8(48)
HAPYXKHOM IPaHN KOHCTPYKIIMH




Tabnuna 4

XapakTepHcTHKa O6o3Hauenne | Moy/n ynpyrocTH  CBHIa SKCTPY3HOHHOTO acOeCTOIEMEHTA TIPH BPEMEHHOM
conporueienun (peaerne npounocty) naruby, Mlla (kre/cym’)
16(160) 18(180) 20(200) 22(220) 24(240)
Mozyitb ynpyroctu E-10° 0,09(0,9) 0,11(1,1) 0,13(1,3) 0,14(1,4) 0,15(1,5)
Mopyib caBura G-10* 0,41(4,1) 0,50(5,0) 0,59(5,9) 0,64(6,4) 0,68(6,8)
Tabauma 5
Temneparypa, °C 5
3HaueHHe « o 10 ,° C , pH BIAXHOCTH acbecTouemenTa W, %
W< 12 W= 12
0 n HIKE 1,1 2
Bhie 0 1,1 1,1

4. PACYET DJIEMEHTOB ACBECTOLIEMEHTBIX KOHCTPYKLIMIA

A.PACYET 3JIEMEHTOB ACBECTOLIEMEHTBIX KOHCTPYKIIUI
I1O TIPEJJEJIBHBIM COCTOSAHUAM ITEPBOU I'PVIIIIBI

PACUYET U3I'MBAEMBIX 3JIEMEHTOB

4.1. TIpoBepKy MPOYHOCTH IIEMEHTOB acOSCTOIIEMEHTHBIX KOHCTPYKIIUI
CJIe/TyeT BBIMOJIHITH UCXO/S U3 YCIOBUIA:

a) 11 oOImMBOK KapKacHBIX W OeCKapKacHbIX WM TIOJIOK
SKCTPY3UOHHBIX IIJIUT U IIAHEJICH:

o<R,; (D

O<R; 2)

0) s Kapkaca pedep KapKaCHBIX WM SKCTPY3MOHHBIX IUIUT U TTaHENEeH:

o,<R, . 3)
Ta) < Ra) N > (4)
o,<R,, : 5)
o,<R, . (6)
B) JUIS 3aIOJHUTENS OECKapKAaCHBIX MaHeIeH

7, < Rp o (7
I) JUIS KJIEEBBIX COETMHEHMM OOLIMBOK C KAPKACOM

2-c s < Rc 50 (8)
JI) JUISL IUIOCKMX M BOJIHUCTBIX JIMCTOB:

o<R, 9)
O<R,, (10)

rae R, - pacueTHbIE CONIPOTUBIICHUS MaTepualla

R,, R. - o0mMBOK 10 M3ru0y, pacTsHKEHHUIO U CKATHIO, IPUHUMAaEMBbIe JUIS
acOecroreMenTa 1o tada.1 u 3;

- pacueTHbIE CONPOTHUBIICHHS CABUTY 3allOJHHUTENS OeCKapKacHbBIX
IUIMT TaHellell, NpPUHUMaeMble Ui IeHOIIacToB 1o Tabd. 1
CIPaBOYHOTO TIPHIIOKEHHS 2;

R, - PacyeTHBIE CONPOTUBIIEHHS CJBUTY KJIEEBOIO COEJHHEHHMS OOIIMBOK
C KapKacoM WIIM 3alOJHUTENIEM, PUHUMAEMBbIE ISl 3MTOKCUIHBIX
KJIeeB 110 Tabi1.1 crpaBOYHOTO HPUIIOKEHUS 3.

B dopmynax (1) - (10) HanpspkeHHs O W 7T SIBISIOTCS CyMMapHBIMA

HaIpsDKEHUSIMU OT IEMCTBUSL HArpy30K M BO3AECUCTBUN U UX COUETAHUI.

4.2. HampspkeHus B dJ€MEHTaX KAapKACHBIX IUIMT WM TMaHened (4eprt.2)

CJIe/IyeT ONpeNelIsiTh 1o (hopMyJiam:

B 00mMBKax HapyxHbIX (1) 1 BHyTpeHHHX (2):

e MYE,
o =05(1-4 )m(E111+E212)’

R

DS

(11



MYE,

o, =0,51- ; 12
? ( mm@@+@5) (12)
B Kapkace:
MY
o, :0,5(1+,B)]—; (13)
0s,
T == 14
Ty (14)
B KJICCBBIX COCIMHCHUAX 06H.H/IBOK C KapKaCOM
os,
T (15)

‘ ]rbc

B ¢dopmynax (11) - (15):

L - xosdduiment, onpenensemsiii mo gpopmye (19);

m - KOd()(UINEHT, YUYHUTHIBAIOIIUN paclpeiesieHue YCHIMH MEXIy
KapKacoM ¥ OOIIMBKaMH U onpenesnsieMbli 1o m.4.6. u 4.7;

Y - paccTosiHHE OT HEHTpAIBHON OCH KOHCTPYKIUH, ITOJIOKEHHE KOTOPOH
OTIPEZIETISIETCS] ¢ yYETOM MOJATIMBOCTH COeAWHEHMH 1o 1m.4.4, 10
paccMaTpUBacMOro CEUCHHUS BOIOKHA;

I;, I, S, - MOMEHTBI MHEPIIUH MOIEPEUYHOr0 CEYCHUS OOIMBOK | U 2 u
CTaTUYECKUH MOMEHT CIBUTAae€MON 4YacTU MONEPEYHOr0 CEYECHUs
KOHCTPYKIIMH, BBIUMCISIEMBIE C y4YeTOM YKaszaHud 1.4.3,
OTHOCUTEJIbHO  HEWUTpaJIbHOM  OCH, TIOJIO)KEHHE  KOTOpOU
onpenensercs 1o m.4.4;

I, - MOMEHT MHEpUHH MOIEPEeYHOro CEYCHUs KapKaca OTHOCHTEIBHO

HEUTpabHON OCH, MTOJIO’KEHHIE KOTOPOH ompenenseTcs 1o m.4.4;
I, - TIpuBefEHHBIH (K Marepualy KapKaca) MOMEHT WHEPIHUU CEYeHHS
KOHCTPYKIIUH, ONpeAeIseMblil 1o popmylie
2| £ E, ,
I =1,+m? —“1 +—21"|; (16)
E
2] 2]
b. - pacueTHas IMpPHHA KJIEEBBIX IIBOB, NpUHHMaemas paBHOi 0,5
CYMMAapHOI! IIMPUHBI IBOB.

Uepr.2. [TonepeyHoe ceueHrne KapKacHOM IITUTHI

1, 2 - acOecTOIEeMEHTHBIC OOIIMBKH;, 3 - BJIEMCHTHI KapKaca IUIUTHL; 4 -
YTEIUIHTE.

4.3. Ilpu pacdere KapKaCHBIX IUTHT U TaHENEH CIelyeT YIUTHIBaTh 9acTh
IUIOMIAIH TTOTIEPEIHOTO CEYEeHHUS OOIMBOK, MPHHAMAS MX IMIMPHHY B KOKIYIO
CTOPOHY OT BEPTUKAJIBHOI ocH pedpa kapkaca (CM. 4epT. 2) paBHOI:

JUTSL CKATBIX OOITMBOK

b=180, A7)

rie O - TOJIMHA CKATOH OOIIMBKH;

JIs pacTsHyThIX obmmBok b = 250, (rne O - TommuHa pacTsHyTOI

OOIIMBKH), HO HE O0JIee IOJIOBUHBI PACCTOSHUS MEXIy pebpamMu Kapkaca.

4.4. Tlpu pacuere KapKacHBIX TUIUT M MaHEeJel MoJIoKeHUe HENTpaabHOU
OCH CEYCHUS KOHCTPYKIUHU C YYETOM MOJATIMBOCTH COCIUHCHHUN OOIIHBOK C
KapKacoM CIIEAYET ONPeAeATh o hopMyie



o EuS, +m(E,S, +E,S,)
CE A, +m(E A +E,4,)°
rae S], Sg, S

2]

(18)

- CTaTHYECKHE MOMCHTHI OOMIMBOK | M 2 M Kapkaca,
ompenesieMble € yY4eTOM yKa3aHud 1.4.3, OTHOCHTEIHHO
MIPOU3BOJILHON OCH;

A, A, Aw - TUIOHIAAM TIOMEPEYHBIX CeYeHWH oO0mmBOK 1 u 2,

olpeseNsieMble ¢ Y4eTOM yKa3aHui 1.4.3. ¥ IIomaap Kapkaca.
4.5. Tlpu pacueTe KapKacHbIX IIMT U nauneneii kodpduument S cnemyer
ornpenensTh no Ghopmyse

_E I, -m’(E[ +E,I,)
CE, L, +m’(EI, +E,I)

(19)
o
4.6. Tlpu pacyere KapKacHBIX IUIUT M TaHened koddduumeHT m mpu
KJICCBOM COCTUHEHHUU acOCCTOIEMEHTHBIX OOIIMBOK C acOECTOIEMEHTHBIM
KapKacoM CIICAYET ONPEACIATh 1o (hopMyiie

(20)

rne G, - MOALylb CIIBUTA KJ€sl, IPUHUMAaEeMBIH IJIsl STTOKCUAHBIX KIIEEB TI0
TabJ1.2 CIIPaBOYHOTO HMPHIIOKEHUS 3;
G - MozmyJb CIIBUra MaTepHana OOIINBOK IUIUT U TTaHeNeH, TPHHUMAEMbII
Juts acOecTorieMeHTa 1o Tadi.2.
4.7. Tlpn pacyere KapKacHBIX IUIMT M maHened koadduimeHnr m mpu
COEIMHEHNH OOIIMBOK C KapKacoOM C IMOMOIIBI0 METAUIMIECKUX HIIEMEHTOB
(rypymoB, BHWHTOB, OONTOB, WM 3aKJENOK) CIEAyeT ONpeaeisiTh IIOo

bopmyne

- I_Z(MC—MB)(SIO+S§)77KM | o
n,p,(2b, +8,+8,)1°

rae Mc , My - w3rubaroie MOMEHTHEI B HadalbHOM B u koneunoMm C

ceuenusix (mpu M. = M,) paccmarpuBaemoro ywactka c
OJHO3HAYHOI 3MIOPOM MONEPEYHBIX CUJT;
0 @0
S|, S, - npuBeneHHble (K MaTepuany Kapkaca) CTATHYECKHE MOMEHTbI

o0mmBOK 1 ® 2, BeMHCIAEMbIE C Y4YeTOM YyKa3aHWi 1.4.3,
OTHOCHUTENFHO  HEHTpPaJbHOW  OCH,  IIOJIOKEHHE  KOTOPOH
ompenensiercs o Gopmyie (24);

17 - xoadduimeHT, ompeaensemMblii Mo 4YepT.3 B 3aBUCHMOCTH OT
JIUaMeTpa dJIEMEHTa COeAUHEHUS d;

K., - k03 dunyeHT, npUHUMaeMBbIi JUIS SJIEMEHTOB COSIMHEHUSI U3 CTaJIH
paBubM 1,0, u3 amomunus - 1,1;

N, - YACIO0 MIPUHUMAEMBIX CPE30B 3JIEMEHTOB COSAMHEHHS B KaXKIOM IIIBE
Ha paccMaTpUBacMOM ydaCcTKE C OJHO3HA4HOM JIIOpPOU
MONEPEUYHBbIX CUJT;

(), - Yrojl IoBOpOTa KapKaca KOHCTPYKIHH, OIpPEeesAeMbId 6e3 ydeTa

OOIIMBOK, HAa pPAacCMAaTPUBAaEMOM YyYacTKe B MecCTe JAeHCTBUS
MHHUMAaJIbHOTO MOMCHTA;

0 o
I - npuBenenHbli (k MaTepualy Kapkaca) MOMEHT MHEDLUH CCYCHHs

KOHCTPYKIIUH, BBIYUCISAEMBIA OTHOCHTEIILHO HEUTPaIbHON OCH,
MOJIOXKCHHUE KOTOPOI BEIYUCIISETCS 10 popmyie (24).
Ilpu pacuere CBOOOJHO ONEPTHIX KAPKACHBIX IUIMT W MaHelIed Ha
JICWCTBHE PABHOMEPHO pacIpe/Ie/ICHHON HArpy3KH KOI(GGHULIUEHT m CIeayeT
omnpenensTh no GhopmyJie



oS +SY)E, I, 1K,

m=_1—-— , 22
ncl(2hw+al+0'2)1r° -

rie ”c - YHCJIO CPE30B JJIEMEHTOB COEAMHEHUH B KaKIOM LIBE Ha
MOJIOBHHE NPOJIETA.
[Ipu aTOM cniextyer BBINOIHATE TpeOoBaHus 11.4.8.
4.8. [onbop cedeHms KapKacHBIX IUIUT U MaHENE! celyeT MPOU3BOANTE
13 YCIIOBHS MPUOIMKECHUS 3HAYEHUS /11 K 3HAUCHUIO 7 , ONPEACTSIEMOMY IO
bopmyne

(23)

[Tpn pacuere KapKacHBIX IUIMT M mNaHeded KOI(QGULUEHT m Cleryer
MIPUHUMATb: €CIIH 711 > 1 - PaBHBIM Mg , €CIIU 111 <M, - PABHBIM 11,
4.9. TIpu pacueTe KapKacHBIX IUTUT U TTaHENEH IOJI0KEHNE HeHTpabHON

OCH CeUeHHsI KOHCTPYKINHK 0€3 ydeTa MOAaTIIMBOCTH COSIMHEHUI OOIINBOK C
KapKacoM HEOOXOUMO OIpeaesisaTh mo Gpopmy [ /i

¥ < E S +ES +E,S,
" E A +EA+EA°

24)

o
Y

Yepr. 3. I'padux pnsg onpeneneHus kodpduuuenta 77 i IUIMT U

naHesel ¢ IepeBsIHHBIM |, aTFOMUHUEBBIM 2 U CTAIBHBIM 3 KapKacamMu
4.10. Pacuer snemeHTa COCAMHEHHsS OOIIMBOK C KapKacOM CJEIyeT
TIPOU3BOUTE U3 YCIOBHS

mS,(M.— M,)
<71,
51 n,
rae T, onpenensercs o ¢popmynam (62), (64) - (65).
4.11. Pacuer mnuT W TaHeNed Ha JEPEBSAHHBIX KapkKacax TpH
coenl /[ JeHnn OOIIMBOK C KapKacoM IIypyHnamy CIIeAyeT MPOU3BOIUTH C
yuyeToM paboThl OOIIMBOK, TPH COEAWHEHHUH OOIIMBOK C KapKacoM

OLIMHKOBAHHBIMU CTAJbHBIMU TBO3/SMHU WM ATOMHHUEBBIMUA TBO3[SIMUA U
npo¢uIaMu - 6e3 yaera paboTsl OOIINBOK.

(25)



4.12. HanpsokeHus B 3J€MEHTAaX OSKCTPY3MOHHBIX IUIMT M TaHenel
(dept.4) crienyeT onpenensTh:

_ MY N

B TIOJIKaX O = KK, ; (26)
os

0 =—), 27

B pebpax 7, I 27)

[0}
rae I, S - MOMEHT WHEPIIMU CEUEHUS U CTATUYECKHI MOMEHT CIIBUTAaeMOM
YaCTH CEUCHHS KOHCTPYKIIMU OTHOCUTEIHFHO HEUTPATBHON OCH;
K, - ko3¢ dumment, mpuHIMaeMBbIi I TUIAT U ITaHeNed BBICOTOH oT 60
1o 140 mMm paBHbIM 1, BeicOTOM OT 160 10 180 MM - paBHBIM 0,8.

Ueprt.4. [Tonepednoe cedeHne SKCTPY3HOHHON TTaHEH

1, 2 - monku na”eny; 3 - pedpa naHenw; 4 - yTeIIUTeIb.

4.13. HampsbkeHust B 2JIeMEHTax O€CKapKaCHBIX IUIMT U MaHelnel (deprt.S)
CIIEIyeT ONpPEICIIATh:

B OOIIMBKAX :

MY

=—; 28
o= (28)
o = MEY 29)
> IE,

B 3aII0JIHUTEIIE:
20
T, = : (30)
(2, +6,+6,)b,
rae [ - mpuBeneHHbI (K Marepuainy OOMIMBKM 1) MOMEHT WHEpIHH
CEUYCHHUS] KOHCTPYKIMH, ONpeeNsIeMblil 0e3 yueTa 3aloNHUTeNs U
0o0paMIICHHUSI.

Yept.5. [Nonepeunoe ceucHre OeCKapKacHOM MaHeNu ¢ 00paMICHHEM

1, 2 - acOecTOIIEeMEHTHBIC OOLINBKY; 3 - 3JIEMEHTHI OOpaMIICHHSI TTAHEJIH;
4 - 3anoHUTENH (MIEHOIUIACT); 5 - KIIEeBOM IIIOB.

4.14. HanpspkeHuss B  BOJIHHUCTBIX  acOECTOICMEHTHBIX  JIMCTaX,
YJI0KCHHBIX B KPOBJIAX M HACTHUJIaX MO OAHO- WU HByXHpOHeTHOﬁ CXEMC,
CJIEIyeT ONpPEACSATh PH ACHCTBUH:

PaBHOMEPHO PACIPEICIICHHOM HArPY3KH - 110 (hopMyJie

M
;
KW,
COCPEIOTOYCHHON HArpy3Kd, IPWIOKEHHOH K TpeOHI0 Jro0od u3

Cpe/IHUX BOJH, - 110 hopmyite

_P—C. 32
G_ykKIVV;c’ G2

O =

(€2))



o
rae C - koadduimeHt, onpeaensieMplil Mo 4epT.6 B 3aBUCHMOCTH OT -

[

u— (tme &, [ - mar BOJHBI M TIPOJIET BOJTHHUCTOTO JIACTA; Iy, Iy -
d

MOMEHTBI MHEPIMH BOJHHUCTOTO M IIOCKOTO JINCTOB HA €IMHUILY
LIMPHHBI); JJIS1 JIUCTOB, ONUPAIOIINXCS O JIBYXIIPOJIETHOH cXeme,
koa¢pdurnment C cnexyer ymMHOXKaTh Ha 0,9.;

¥ i - Ko3bduuueHT ycnosuil paboThl, NPUHUMAEMBIH IIPH IPUMEHEHUM
JIMCTOB B KPOBJIAX B CIy4ae OTCYTCTBHUS YEPAA4YHOI'O MEPEKPHITUS
paBHbIM (.75, B OCTaNbHBIX ClIydasx - 1;

K, - xo>dduuuent, onpeaensemblii mo uepr.7 (rme Ou hy - TONIUHA
JIMCTA Y BBICOTA BOJIHBI JINCTA);

W) - MOMEHT COIPOTHBIICHHSI CEUCHMSI BOJIHHUCTOTO aCOECTOLIEMEHTHOTO
JIUCTa OTHOCHUTEJNLHO HEUTpabHOM OCH, OIpeaesieMblil 110

dbopmyny (33) wiu (34).
< | L =_lox
2 : E 4-//'J aj:
- P75 %
oo ' 44 00
y /7=
0.8 ~ /_____ 0.14
0 // : 0.18
W ==
0.5 /f‘g 0.26
0.4 /ﬁ 0.30

UYeprt.7. I'paduk ans onpeneneHust kodpdumreHTa K
4.15. MoOMEHT CONpOTHBICHHS BOJHHCTOrO IJMCTa MW, craenyer
omnpenensTh no hopmyse

W, =Wy (33)
Ha COCPEIOTOYCHHYIO HArpy3Ky - 1o (popmyIie
",
W, =—2, (34)
(24

0.03 8[(a +2,65)(h, +6) (e~ 2.66)(h, - 5)3]
h,+0

rae W, = ; (35)

N - YUCJIO BOJIH B JIUCTE.

PACYET 3JIEMEHTOB HA TEMIIEPATYPHBIE W BJIAXXKHOCT-
HBIE BO3JEMUCTBUA



4.16. Ilpu pacyere acOeCTOLEMEHTHBIX KOHCTPYKIMH TeMIepaTypHbIe U
BJI&KHOCTHBIE ~BO3/ICHCTBUS CJIEAYET OTHOCUTH K KPAaTKOBPEMEHHBIM
BO3JIEHCTBUSIM.

4.17. HanpspkeHust B 3JIEMEHTaX OJHOIPOJIETHBIX CBOOOIHO OMEPTHIX
KapKacHBIX IUIMT M MaHeNed ¢ AByMs OOIIMBKAMH, a TAKXKE IKCTPY3UOHHBIX
IUIMT W TaHeled OT TEeMIepaTypHbIX WM BIIAXHOCTHBIX BO3JEHCTBHN
CJIe/TyeT OIpEeNeIIsATh M0 HopMyIam:

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

N MY
N MY°
0-2 = - 82 5 (37)

E A EI

B Kapkace (pebpax) co CTOPOHBI HAPYKHBIX | M BHYTpPEHHHUX 2 OOIIMBOK
(momoxk):

N MY’
o1 =g, B0 ) o

N MY°
o2 =Eu| ot 2 ) (39)
rae
N=gEA+6E,4,+05e, +6,,)E,4,:  (40)
Mzaaﬂ—gggwai%ﬂﬁfm@ﬁ@%%;m)

E A +E,A4,

4, =4, T (42)

2]

Y" - paccrosmme or HeWTpambHOW OCH KOHCTPYKIHH, IIOJIOYKEHHE
KOTOPO# ompenensercs: 0e3 ydera MOAaTIMBOCTH COSTMHEHHUH 10
dhopmyie (24), 10 paccMaTpUBACMOI0 BOJIOKHA;

6,,0, - xo>pduumenTsl, onpeensemMple MO 4EPT.8 B 3aBHCHMOCTH OT
3HAUYCHUS

2h, +0,

2

2h, + 6,

rae hph, - paccTosHHE OT HEWTPaJbHOH OCH 10 CEpEeAUHBI OOIIMBOK
(momnok) 1m 2;

&,,&, - TeMIepaTypHble WM BIAXKHOCTHBIE OTHOCHTENbHBIE JIMHEHHbIE

nedopmanun  oOmuBOK (moyiok) 1 W 2,ompemensieMbie 110
¢dopmynam (43), (44) u o n.4.19.;

E,1>€pn - TEMIIEPATYPHBIE OTHOCHTENbHBIE JIMHEHHBIE AepOpManu

KpallHMX BOJIOKOH Kapkaca, MPUMBIKAIOIIUX K OOIIMBKAM
(nmonkam) 1 u 2, onpezesnsieMsie o Gopmynam (45) u (46).

\_
\

=]N:




Yepr.8. I'paduk 1151 onpeneneHns Ko3pPHUIUESHTOB 91 u 02

4.18. Tlpu pacuere orpakJarlUX KOHCTPYKIHM OTaruIMBaeMbIX 3AaHUN
B CTAagWM OJKCIUTyaTallid Ha TEMIICpaTypHbIE BO3ICUCTBUS HOPMATHBHEIC

SHaUCHUA &),&, U &£,)1,& o CIENYET ONPEIALIATH 110 dhopmynam:

& =aAt, (43)
& = a,At,; (44)
&, =, AL (45)
&,y =, AL, (46)
rae Aty =1, 00 —1y; (47)
At, = Liwic 1o s (48)
o, a,, O, - XodbOUIHEHTbl TEMIEPaTypHOro JHHEHHOro

pacuMpeHus Marepualia Hapy>KHbIX / U BHYTPeHHHX 2 OOLIMBOK (IIOJIOK) U
Kapkaca (pedep), mpuHIUMaeMble 11 acOecToleMenTa o Tabi.s;

tew, lec - CPETHECYTOUHBIE TEMIEpaTypbl HAPYKHOTO BO3AyXa B TEILIOE

tey W XOJOIOHOE f,, BpPEMs TOAa, NPUHIMAaeMbIe B COOTBETCTBHH C
tpedoBanmsmu CHull 2.01.07.-85;

tiw, lis - TEMIIEPATYpPbl BHYTPEHHETO BO3JyXa IOMELIEHUI B TEIUIOE f;, U
XOJIONHOE f;; Bpemsi roxaa, mpuHumaemble o ['OCT 12.1.005-76 wnu mo
CTPOUTEIBHOMY 33JaHUIO HAa OCHOBAHUH TEXHOJIOTHYECKHUX PELICHHH;

ty - TeMmmepaTypa, TIPH KOTOPOH TPOUCXOAWT H3TOTOBJICHUE
KOHCTPYKLUH, TpUHUMaeMas paBHOM Munyc 17°C.

[Ipu pacuere MIMT MOKPHITUA Ha COYETaHWE HArpy3o0K, BKIIOYAIOLIee
CHETOBYIO HArpy3Ky M TeMIIEpaTypHble BosieiicTBus, BenumuuHy At
clefyeT NpUHUMAaTh paBHOU Munyc 17°C.

Ilpu onpenenennm  pacyeTHBIX 3HAa4eHMH &, &, H 6‘101,

&, HOPMATHBHBIC BEIIMIHHBI A t;u A t,, nonyuenssie no popmynam (47) u

(48), ymHON@10T Ha KodbduImenT HanexknocTH 1o Harpyske ¥ , = L1

4.19 Tlpum pacyere KOHCTPYKIMH Ha BIAKHOCTHBIE BO3JIEHCTBUS
HOPMAaTHBHBIE 3HAYEHHUS BIAKHOCTHBIX JedopmManuii oOIHMBOK (MOJIOK) &, U

&, CleflyeT ONpeenarTh 1 acOecToleMeHTa 1o 1. 3.7 B 3aBUCHMOCTH OT
3HaYeHUH HaYaJIbHOU W), 1 KOHeUHOU W) BIa)XHOCTU MaTepuara.

3navyenne W, nns acOecTomeMeHTa CileayeT IPUHUMATh:

JUTS TIMCTOBOTO - paBHBIM 8% 10 Macce;

JUISL KCTPY3UOHHOTIO - paBHBIM 3,5% 1o Macce.

3nadyenus W, mist acoecToneMeHTa He0OXOIMMO OTIPENeNATh MO Ta0.6.

Tabmuma 6
DJIEMEHTBI IUTUThI WK TTaHEeJIN Bun BnaxxHocTHOTO 3HaueHne KOHEUHOU
BO3JIEHCTBUS BJI@XKHOCTH acOeCTOIIEMEHTA
Wi
Hapy:xHas o6ummBKa (oska) BosnyuiHoe yBiaxHeHHEe CooTBeTcTBY!IOLIEE

3HAYEHHIO @

Bosaymmnoe BeicymuBanue | CooTBETCTBYIOLIEE 3HAYEHUIO

Pmin

VBnaxHeHHe Kamne/bHoH PaBHOe Wyqy
BIIAroit

BuyTpennss obmmBka (ronka) | Bosgymroe ysnaxuenue nnn | CooTBETCTBYIOIIEE 3HAUCHHIO

BBICYILIMBAHUE 1)
wn

O003Ha4YeHUs!, NPUHATHIE B TA0JI.6:
W), - KOHEYHasl BIAXXHOCTh acOECTOLEMEHTa, COOTBETCTBYIOLIAs TAHHOMY
3HAYCHUIO OTHOCHTEIBHOW BIQKHOCTH BO3AyXa ¢ M OIpeae/sieMas IIo

yeprt.9;




Pmax > Pmin ~ MakCuMajibHass W  MHHHMaAJlbHasA CpcIHEMECAYHas

OTHOCUTEJIbHAS BJIQXKHOCTh HApy>KHOTo BO3Ayxa, ompexeinsemas mo CHull
2.01.01-82;

Wpax - MakCHMallbHasi BIQKHOCTh acOECTOLIEMEHTA, MpUHUMaeMas st
acbectoremenTa paBHOU 19%, Mg sKCTpy3uOHHOTO acbecToriemenTa - 20%;

@ -~ OTHOCHUTC/IbHAsA BJIAXHOCTb BO3JyXa B IIOMCHICHHM 3JaHM:,

npuHumaemasd o I'OCT 12.1.005-76 wnu no cTpOUTENbHBIM 3aJaHHUAM Ha
OCHOBaHHH TEXHOJIOTHYECKUX PEIICHHH.

IIpu ompeneacHUH pacUETHBIX 3HAYCHUH BIAKHOCTHBIX IehopMamuii ux
HOPMaTHBHBIE BEJIMYHMHBI CIEIyeT YMHOXATh Ha KO3 QUIMEHT Haqe)KHOCTH

no arpyske ¥ , = 11.

Haaxcnocts mavepuans W, % no Macce

|
J
o 20 40 50 80 100

OmiocHTenaNaA 3AaM0CTS BO3TYXA ¥, B

Yept.9. 3aBHCHMOCTH BIAXXHOCTUH W JAHCTOBOTO 1 M 3KCTPY3HOHHOTO 2
acOeCcTOLIEMEHTOB OT OTHOCUTEJIBHON BIIQYKHOCTH BO3/lyXa @ .

4.20. HanpspkeHuss B 3JIEMEHTax OJHOIIPOJIETHBIX CBOOOJHO ONEPTHIX
OeckapKacHBIX IUTUT W TaHeNIeH ¢ AByMs OOMIMBKAaMH OT TEMIIEPAaTypHBIX U
BII&KHOCTHBIX BO3JICHCTBHH CIIELYET OMPENeNATh M0 GOpMyIam:

B HAPYXHBIX | ¥ BHyTPEHHUX 2 OOIIMBKaX:

(51 — & )E1§1
o, = m; (49)
_(&-a)Es,
Ty (”)
B 3aIIOJIHUTECIIC
] 20,3(51—52)(51+52) Gp(E1+E2)(51+52), 1)

P
2hy+0,+9, 2h,
rae G, - MOJylb CABMIa MaTepuaja 3aloJIHMTENs, IPUHUMAEMBbIH I
MIEHOIIJIACTOB 110 TabII. 1 CIIPABOYHOI'O IMPHUIIOKCHUA 2.

PACYET HEHTPAJIBHO-CXXATBIX 3JIEMEHTOB

4.21. Hampsokenus B EHTPATLHO-CYKATBIX 9KCTPY3UOHHBIX
KOHCTPYKIIUAX CIICIYET OMPEeIATh Mo Gopmyie
N (52)
o=—, 5
¢Abr

rae N - npofoJbpHas CUia;
@ - xod3pdunneHT NpoxoILHOro M3rnda, NpUHUMaeMsblil o 4ept.10 B

3aBUCHMOCTH OT FHOKOCTH d1eMenTa A ;
Ay, - TUTOIAA TIOTIEPEYHOTO CEUSHHS OPYyTTO.

[penensHoe 3HaueHMe THOKOCTH A [ KOHCTPYKUME — ciemyer
npuHUMAaTh He Oomee 100.
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Yept.10. I'padux onpenenenns kodppuIMeHTa NpoI0IbHOT0 U3ruda @ .

4.22. PacueTHyI0 JJIMHY KOHCTPYKLHMH [y , 3arpy’>KEHHOH NpOJOIBbHON
CHJIOH, CIEoyeT ONpeNeNATh IyTeM YMHOXKCHHS T'€OMETPHYECKOH UTHHBI
3JIeMeHTa Ha Ko3(h(pUIMeHT [/, paBHBI:

MIPY MAPHUPHO 3aKPETUIEHHBIX KOHI[aX dieMeHTa - 1,0;

OpU  ONHOM MIAPHUPHO 3aKPEIUICHHOM U JAPYroM 3alleMJICHHOM

koHie - 0,8;

Opyd  OJHOM 3alEMJICHHOM W JPYrOM CBOOOJHOM HArpyeHHOM

KOHIIE - 2,2;

npy 000MX 3alIeMIIEHHBIX KoHIAX - 0,65.

B ciydae paBHOMEpHO pacrpeneseHHOW MO JJIMHE DJIeMEHTa OCEBOU
Harpy3koil KoapUUueHT 4 cienyeT NPUHUMATD PaBHBIM:

pu 00OWX MAPHUPHO 3aKPEIUIEHHBIX KoHMax - 0,73;
MPY O/IHOM 3aILEMJICHHOM H APYrOM CBOOOIHOM KOHIIE - 1,2.
PACYET CXXATO-U30I'HYTBIX DJIEMEHTOB

4.23. HanpsikeHus B C3KaTO-U30THYTBIX SKCTPY3UOHHBIX KOHCTPYKIMSIX
CJIe/TyeT ONpenesIsiTh M0 (hopMyIam:
B KpalfHUX PACTSIHYTBIX BOJIOKHAX

o N + MR, 53
A " EWR (53
B KpallHHUX CKATHIX BOJOKHAX
N MR,
o= —A— +W; (54)
n m
rae A, - IUIOIIAAb MOMEPEYHOr0 CEUCHHSI HETTO 3JICMEHTA,
& - ko>pQUUMEHT, YUMTBHIBAIOIMI [OTOJIHUTENBHBI MOMEHT OT
MPOIOJIBHOM CHITBI TIpH Ae(hOopMaIiuu FJIEMEHTA:
1 N
£= @A, R, 2
W - pacyeTHBIi MOMEHT COIPOTHBIICHHS IONEPEYHOTO CCUCHHS

QJICMCHTA.

b. PACYET DJIEMEHTOB ACBECTOLEMEHTHbBIX KOHCTPYK-
MU ITO MMPEAEJBHBIM COCTOSHMAM BTOPOU I'PVIIIIbI

4.24. TlporuOsl W TIEPEeMEIICHUS AIEMEHTOB KOHCTPYKIHH HE JOJDKHBI
IPEeBBIIATH MPeesbHBIX, ycTaHoBIeHHbIX CHull 2.01.07-85.

Tabmuma 7

DJeMeHTbI KOHCTPYKIUI IpenenbHblA TPOrud B 107X
mporeTa, He bolee

ILnuTel MOKpPBITHIT 1/200



TTanenu cTeH s 3aHMi:

MPOMBILIICHHBIX 1/200
JKHJIBIX M OOIIIECTBEHHBIX 1/300
BonrucTele mpohHIMpoBaHHbIE TUCTHI 1/150

4.25. Tlpu ompeneneHun MPoruda acOeCTONEMEHTHBIX KaPKACHBIX IUIHT U
MaHesNei N3rHOHYI0 XKECTKOCTh CIIEAYET ONpeeIsaTh Mo Gopmyiie

D=E,I. (56)

4.26. Ilpu onpenenennu mporuda acOeCTOMEMEHTHBIX KapKaCHBIX TUTAT U
naHesneil M3rHOHYIO JKECTKOCTh OOWMBOK D;, (Ha €JUHUILy IIHPHHBI)
HEO0OXO0MMO OTIPENEISITh 110 popmyite

E .5

_ 1,292
Dra = 12(1-v*)

4.27. Ilpu ompeneneHur Mporuda acOeCTOLEMEHTHBIX 3KCTPY3UOHHBIX
IUIAT ¥ TaHeNeH W3rHOHYI JKECTKOCTh CIENyeT NMPUHUMATH M0 MOMEHTY
WHEPIIMHU CeueHHs OPYTTO.

4.28. Tlpu ompeneneHuu Mporuda OeckapKacHBIX IUIUT U MMaHeJeH, B TOM
yucie ¢ oOpamMiIeHHEM HX MO KOHTYpPY, W3THOHYI0 KECTKOCTh CIIEIyeT
OTpeneNsTh o hopMyiie

(57)

E\I
- KZ > (58)
rre K; - ko3¢ duuuneHr, onpeaensieMslii o Gpopmysie
192E,1
K, = (59)

+
2 b
I*(2hy+6,+6,)G,b
rie b - MUpHHA IUITMTHI ¥ TAHEH.
4.29. MakcuManbHBId MPOTHO OJHOINPOJICTHBIX CBOOOJHO OHEPTHIX

KapKacHBIX IUINT W MaHeJed ¢ JBYMsI OOIIMBKAaMM OT TEMIEpPAaTypHbBIX WIN
BIIAKHOCTHBIX BO3JICHCTBHI ClIEy€eT OMPenesiTh o hopMyIie

2
7 Ml
=—0’
8E, 1
rie M - MOMEHT OT HOPMAaTHUBHBIX 3HA4YEHUI TEeMIIEpaTypHBIX WIIH
BII&YKHOCTHBIX BO3JICHCTBHI, OIpeiesIieMbli o opMmyJie

(51 —82)12
f= :
42k, +6,+5,)

(60)

(61)

3. PACYET SJIEMEHTOB COEJIMHEHUIA ACBECTO-
NEMEHTHBIX KOHCTPYKIINU

5.1. Tlpu pacdere coemuHEHWH OOIIMBOK C IEPEBSHHBIM KapKacoM
pacdetHoe ycunue T , KOTOPOE MOXKET ObITH BOCIIPUHITO OAHUM 3JIEMEHTOM
COGJIMHEHUSI W3 YCJOBUS CMSTHS Marepualla Kapkaca, Heo0X0IuMO
OIIPEEIATh 110 opMmyIie

L2
];:2L+5RZ)C’ 62)
roe L =0,8d3 ; (63)

E - Motysib yIpyrocTu MaTepuasa 3JIeMeHTa COSIMHEHUS.

5.2. Tlpu pacueTe COCAMHEHUH OOIIMBOK C METaUTHYECKAM KapKacoM
pacuetHoe ycunue T , KOTOPOE MOXKET OBbITh BOCIIPHHATO OJJHUM 3JIEMEHTOM
COC/IMHECHUSI W3 YCIOBUS CMSTHSl Marepualia Kapkaca, He00X0IuMO
omnpenensTh no hopmyse

T.=0,255,dR, , (64)



rac 50( - TOJIIIWHA ITOJIKK METAJUNTMIECKOr0 KapKaca.

5.3. Ilpu pacuere coequHEHHH OOIIMBOK C KapKacoM pacdyeTHOE yCUine
T, , KOTOPOE MOXET OBITH BOCHPHHATO OJHUM DIEMEHTOM COCTUHCHUS W3
YCIOBHS CMATHA Marepuajga OOIIMBOK, HEOOXOAMMO OINpPEeAeNATh II0
bopmyne

T = 0,6d6R, . (65)

5.4. Tlpu pacueTe COCAMHEHUH OOIIMBOK C METaJUTHYECKAM KapKacoM
pacuetHoe ycuiue T , KOTOPOE MOXKET OBbITh BOCIIPHHATO OJJHUM 3JIEMEHTOM
COE/IMHEHUsI U3 YCIIOBHS €ro cpe3a, He0OXOAUMO ONpeAeyiTh o Gopmyre

T =0.25md’R,,. (66)

6. YKASAHIMA IO ITPOEKTHPOBAHUIO ACBECTOLEMHTHBIX
KOHCTPYKIIUU

6.1. AcOecToleMEHTHBIE IUTUTHI W TIAHENH CIEAYyeT MIPUMEHSTH HpH
YCIIOBUH 3aIUThl KOHCTPYKIMHA OT KOPPO3UU B COOTBETCTBHUU C yKa3aHUSIMU
n.1.8 B HapyXHBIX OrpaXICHMAX 3JaHHH - NPU BIAKHOCTH BHYTPEHHETO
BO3/yXa NoMelieHuid He Oosiee 75%, BO BHYTPEHHHMX OTPaXJICHUSX - MpPU
BIIQXKHOCTH He Oonee 85%.

6.2. Ilpm mpoeKTHpPOBaHMH AacOECTOLIEMEHTHBIX KOHCTPYKLIMH IS
3IaHUM, BO3BOJUMBIX B palioHaX C TEMIIEpaTYypOM HApYy:KHOTO BO31yXa
HamOoJlee TEIUIBIX W XONOMHBIX CYTOK Bhime 25 °C u Himke muHyc 40 °C,
cllelyeT IPUMEHSTh IPECCOBAaHHbBIE aCOECTOIEMEHTHBIE JIUCTHI.

IIpy mpoeKTHpPOBAaHUM KAPKACHBIX IUIMT WM IIAHENIEH NI BHYTPEHHUX
OTPAXICHUH 3/1aHUI ¢ MOKPBIM PEXMMOM ITOMEIIEHUH CIIeyeT NMPUMEHSTh
IIPECCOBaHHBIE ACOECTOLIEMEHTHBIE JIMCTHI.

6.3. BeckapkacHble INIUTHI M TAHEIW C YTEIIMTENEM M3 IEHOIUIACTOB
cllefyeT MPUMEHSTh B OrPaXICHMAX 3JaHUN C HearpecCMBHON WiIH cnabo
arpecCHBHOMN CpelloH, ¢ CyXUM U HOPMaJIbHBIM PEeXMMaMHU IIOMEIIEHHH.

BeckapkacHbple IUIMTBI M TaHENW CJIEAyeT NMPUMEHATh B OTPAKICHUIX
3MaHAI € BI@KHBIM PEXKUMOM TIIOMEINEHHH TOJIBKO IIPH HATHIUN
HapOU30JISILIUH.

6.4. B KkapkacHbIX M O€CKapKacHBIX IUIMTAX M TaHENsX CIexyeT
MIPUMEHATh acOECTOIEMEHTHBIE IMCTHI C BIAXHOCTBIO He Oomee 8% o
Macce. B 3KCTpy3HMOHHBIX IIIMTax M TaHENsX BIAXHOCTh acOecToleMeHTa
JIOJKHA OBITE He 601ee 4,5% mo Macce.

B KapkacHBIX M OKCTPY3MOHHBIX IUIMTaX M TMaHESIX BIAXXHOCTh
MHHEPAJIOBAaTHOTO YTEIUIUTENS HE TOJDKHA IPEBBIIATh 8% IO Macce.

6.5. B mpoekTax cieyeT yKas3blBaThb YCIOBHBIE OOO3HA4YEHHUSI U COPT
acOeCTOLIEMEHTHBIX JINCTOB B COOTBETCTBUM C  TOCYJapCTBEHHBIMHU
CTaHAapTaMM M TEXHUYECKMMH YCIOBUSMH W TPUHITHIE BEIWYHHBI
BPEMEHHOTO COTIPOTUBIICHUS (IIPEIEIbl IPOYHOCTH) H3THOY.

6.6. AcOecToleMEeHTHBIC JIUCTHI JJIS KOHCTPYKIMHA CleAyeT NMPHHUMATh
TOJIIIIMHON HE MeHee 6 MM.

6.7. Tlpu mnpoekTHpoBaHHWE acCOCCTOIEMEHTHBIX KApKACHBIX IUTUT U
TIaHEeJeH pacCTOSHUE MEXLy OCSIMH LIyPYyTIOB, OOJITOB HIIH 3aKJIETIOK CIIEAYET
npuHnMaTh He MeHee 30d (rae d - nuamerp mrypymna, 60iTa WU 3aKJICIKH),

Ho He Menee 120 mm u e 6onee 300 - nasa mur nokpeiTuii, He 6onee 400

- ans maHene# creH (Tae O - TommmHAa acGeCcTOLEMEHTHOM OOIIINBKH).
Pacctosame ot ocum 1mypyma, OonTta WM 3aKICTIKA 10 Kpas
acOeCTOLEMEHTHOM OOIIMBKH TOJKHO ObITh HE MeHee 4d u He Oomnee 10d.

6.8. B kapkacHbIX acOECTOLEMEHTHBIX IUIUTaX W IaHENsX, B KOTOPBIX
KapKac COSIUHSICTCS ¢ acOSCTOIIEMEHTHBIMHY JIMCTAMH Ha KJICO, Ha KOHIICBBIX
ydacTKaX KapKacoB CIEIyeT MpeIyCMaTpUBaTh YCTAHOBKY 110 OTHOMY OOINTY,
BHHTY WM 3aKJICTIKE.

6.9. Ilpu mpoekTupoBaHHE acOECTOIEMEHTHBIX IUIUT U TMaHeledl ¢
JICPEBSIHHBIM KapKacoM W OOpaMJICHHEM JHaMETp OTBEPCTHH B OOMIMBKAX
TOJT IIYPYTIBI CIeTyeT BRIMOMHATh Ha 1 - 1,5 MM Ooree quaMerpa mypyra.



IIpy nDpoexkTHpPOBaHUMU AacCOECTOLIEMEHTHBIX IUIUT C JAEPEBSHHBIM
KapKacoM He JOITyCKaeTCsi I'BO3IEBOE COEIMHEHUE OOIINBOK C KAPKACOM.

6.10. Ilpm npoexTHpoBaHWE acOECTONEMEHTHBIX IUIUT W TaHENeH C
METAUIMYECKUM KapKacoM M 00paMIIeHHEM AMaMeTp OTBEPCTHH B OOIIMBKAaX
Clle/lyeT BBINOJMHATH Ha 1 - 2 MM Oojee quaMeTpa CTEpXHs 3JIeMEHTa
COC/IMHEHUS WM YCTaHaBIHMBATH YIIPYTHe NPOKIAIKH MEXIY KapKacoM M
obmuBKamH. [1os TOOBKN 37€MEHTOB COSAMHEHUH CIEAyeT YCTaHABIUBATh
I1aH0BI.

6.11. Ilpu mnpoexTtupoBaHHe OecKapKacHBIX IUIUT M  IaHenei
(deHonpopManbIeTHIHbIE TEHOIUIACTH CIEAyeT IPUMEHSATh TOJBKO B
KOHCTPYKIHSAX C 0OpaMIIEHHEM T10 KOHTYPY.

6.12. B GeckapkacHBIX IUIMTaxX M MaHEIAX 0e3 oOpamileHHs 10 KOHTYpPY
OTKpbITas MOBEPXHOCTh  YTCIUIMTCIIA  OOJDKHA 6bIT]> 3aluiIicHa OT
YBIIQXKHEHUS THAPOU30JIILIIOHHBIMHU ITOKPBITHSIMHU.

6.13. Ilpu mpoexTHpoBaHWH OECKAPKACHBIX KOHCTPYKIHH KJICEBHIC
COE/IMHEHUsI OOLIMBOK C MEHOIIACTOBBIM 3AII0JIHUTENEM CIIELYET BHINOIHSITH
10 BCEH IIOLAAH COEAUHEHNUS.

6.14. B OeckapkacHBIX IUIMTax W MaHENSX C OOpaMJICHHUEM IO KOHTYpPY
mar OIypymnoB, BHHTOB W 3aKJIENOK, COCIUHSIOMNX OOIIMBKH C
oOpamiennem, ciexyer npuHIMats He MeHee 30 d, Ho He MeHee 120 MM 1 He
O6oee 500 MM, U8 IUIMT W TAHeJNeW ¢ yTeIUIMTeNeM U3
(benondopmanbaerugHoOro nexHormiacta - He 6onee 300 mm. PaccrosHue ot
ocH mrypymna (BHHTA, 3aKJIENKH) M0 Kpas OOIIMBKH CIEAyeT NPUHIMATH HE

Menee 4 d u ue 6oxee 10 d.

6.15. IIpu npoexTHpOBaHUE KPEMJICHUH U MPUMbIKaHUH IJIUT U MaHeeH,
a TaKXKe IUIOCKUX M BOJHHUCTHIX JINCTOB K 3JIEMEHTaM HECYIINX KOHCTPYKIMH
3MaHUi  ciemyer, KaK MpaBwio, obecneunBaTh CBOOOLY pPacUETHBIX
TEMIIEPaTyPHO-BIAXXHOCTHBIX AehopManuii acOEeCTOIEMEHTHBIX KOHCTPYK-
LU,

[IpoekTrpoBarh acOecTOLEMEHTHbIE KOHCTPYKIMHU B CIIydae CTECHEHHUS
UX TEMIEPaTypHO-BIAXXHOCTHBIX Ae(dOpMalii  CleayeT C  Yy4eToM
BO3HMKAIOMINX MPU 3TOM YCHIIHH.

6.16.Jl11  yMeHbIIEHUS]  BIaXHOCTHBIX  Jedopmaumii  cienyer
IIpeaycMaTpuBaTh THAPOGOOH3aLUI0 WM 3aIIUTY BOJOCTOMKMMHU KpacKamu
MTOBEPXHOCTEH acOECTOIIEMEHTHBIX KOHCTPYKIIUH.

B HeoOXoaMMBbIX Cilydasix Ha MOBEPXHOCTb IUIMT M IAHENEH ciemyer
HaHOCHUTb MapOU30JILHIO.

6.17. Ilpum TNPOEKTHPOBAaHMU KpPEIUICHHH OeCKapKacHBIX IUTUT [UTUHY
OTIOPHOI YacCTH IJIMTHI CIEAYET NMpeIyCMaTprUBaTh 110 PacdyeTy, HO HE MEHee
4em.

6.18. [Ipu pOCKTUPOBAHNH KPEIICHUH OeCKapKaCHBIX IUTUT U MaHEeeH K
9JIEMEHTaM HECyIIMX KOHCTPYKIMH 3IaHMi  cienyer oOecrieuuBaTh
MIPUKPEIUIEHUE K STHM DJIEMEHTaM 00eHnX OOIIHBOK.

6.19. AcbecTorieMEeHTHBIE TUTUTHI IOKPBITUH, UMEIOITUE TEPEBIHHBIN HITH
METAUIMYECKUl  KapKkac, a TaKKe OKCTPY3MOHHbIE IUIUTHI  MOTYT
HCIIOJIb30BAThCS B KadeCTBE 3JIEMEHTOB >KecTKocTH (cBszel). [Ipu stom
KOHCTPYKTHBHOE PEIICHHE TUTUT U MX KPEIUICHNH K HECYIINM KOHCTPYKIHAM
3/IaHUI OJDKHO OOECNeYnTh YCTOMYMBOCTH JIEMEHTOB Kapkaca 3/aHHsi U
BOCIIPUATHUS HATPY30K U BO3ACHCTBUM.

6.20. YCTaHOBKY KpENE)XHBIX 3JIEMEHTOB Ha acOECTOLEMEHTHBIX IUINTAX
U TaHemsX HEeoOXOAMMO MPOM3BOAWUTH B 3apaHEEe pPACCBEPINBACMBbIC
otBepcTus. [IpoOuBKa OTBEpCTH 3amperaeTcs.

6.21. He pnomyckaercss NPWIOKEHHE K acOCCTOIIEMEHTHBIM JIHCTaM,
OOIIMBKaM KapKacHBIX M OECKapKacHBIX IUIMT M MaHeNeH COCpeIoTOYEeHHbIX
Harpy3ok (OT TpyOOIpoBOIOB, 000OpymOBaHHA U T.I.). [IpHitoskeHHE TaKuX
Harpy3oK [OIMYCKaeTCsl K IKCTPY3MOHHBIM IUIMTaM W MaHENsIM, a TaKke K
KapKacaM IUIMT U IIaHEJIEH.



6.22. KOHCTPYKTHBHOE peIIeHHEe TOPLOB OJKCTPY3UOHHBIX IUIUT U
MaHesned JODKHO oOecrednBaTh HAISKHYIO 3aIUTy YTEIUIMTENed OT
YBIIQXKHEHUS U BBITIAJICHUSI.

6.23. IIpomonbHBIE W TOTIEPEYHBIE CTHIKA MEXKIy IUIUTaMU HMOKPBITHH U
MCXKAY CTCHOBBIMU IMAHCIAMU YTCIUIATL U I'CPMETU3UPOBATL B HIDKHEH U

BEpXHEH yacTsx.

6.24. Tlpr TPOEKTHPOBAHWU CTEH M3 acOECTOIEMEHTHBIX JIHCTOB TN
MaHeNed ClemyeT, Kak IMpaBuUiIO, MNpeAycMaTpHBaTh IOKOJIb U3 JPYTHX
MaTepHuanoB BeIcOTON He MeHee 0,3 M OT OTMETKH OTMOCTKH.

6.25. Ilpu pacyere acOECTOIEMEHTHBIX KOHCTPYKLIMH Ha YCHIIHSA,

BO3HHMKAIOIIHAE

IpU  TPAHCHOPTHUPOBAHMM W MOHTAXE,

Harpy3ky or

COOCTBEHHOW Macchl CleJyeT yMHOXaTh Ha KOI(PQUIMEHT MeperpyskH,

paBHslit 3,0.

[Mpunoxenwne 1
CrpaBogHoe

HA3BHAYEHUE N TUIIBI ACBECTOLHEMEHTHBIX KOHCTPVYK-

1117141
Hasnadyenue xoHcTpyKuuii TuIbl KOHCTPYKIUI
pEKOMEH TyeMble JIOITyCTHMBIE
Kposnu JIMCTBI BOJIHUCTBIE -
TTokpbrTHs:
HEyTeIUICHHbIS JIucTsl BOMHHUCTHIE ImuTer KapKacHEIe
3KCTPY3UOH-HbIE
yTeIJIeHHbIE Ilmutel  kapkacHele, Oeckap- -
KacHble, B TOM 4YHCIE C
obOpaMmyieHHEM 10  KOHTYpY,
IUINTBI SKCTPY3HOHHbBIE
CreHsl:
HEYTEIUICHHbIE Jluctel  BosHMCTBIE, mnaHenu|JIucTsr IIOCKUE,
KapKacHble C IUIOCKMMH JIHC-|3aKperuiseMble Ha JepEBSIHHBIX
TaMH inici MeTam-THIeCKUX
JJIEMEHTaX 3aHUs, IIaHeId
3KCTPY3HUOHHBIE
yTeIJIeHHbIE Ilmutel  kapkacHele, Oeckap- -
KacHble, B TOM 4HCIE C
obpamyieHHEM TII0  KOHTYpY,
MaHEJIU SKCTPY3UOHHBIE
Ieperoponxu INanenn xapkacHble, SKcTpy-|Ilanemn OeckapkacHble, B TOM
3MOHHBIE; JIUCTBI  IUIOCKHE,|dHcIe M C OOpaMIIeHHEM IO

3aKpeIuIsieMble Ha JICPEBSHHBIX,
METAJUIMYEeCKUX H acOecrorie-
MEHTHBIX DJIEMEHTAX 3[aHHs

KOHTYpY

TToaBecHbIe TOTONIKK Ilmutel  kapkacHble, Oeckap-|JIucTbl IUIOCKUE,
KacHbIE, IKCTPY3HOHHbIE, B TOM [3aKperuiseMble Ha
yucne ¢ OOpaMJICHHEM — I10[METaJUIMYeCKHX JJIEMEHTaX
KOHTYPY 30aHHs

IepexpeiTne TpaHcnopTepHbIX [OGONIOUKH CBOAYATBIC BOIHUC-[JIMCTBI MIOCKHE WM BOJIHHC-

ranepen TOro IpoGHIIs THIE, 3aKpeIUIsieMble Ha

METAJUTMYECKUX WU IOCPEBIH-
HBIX DJIEMEHTAX COOPYKECHUA

Croliku - M3nenns 5KCTpy3UOHHBIE
Ipunoxenue 2
CrpaBogyHoe
I[NEHOIUIACTBI, HWX PACYETHBIE XAPAKTEPUCTUKHU U

KODOOULIMEHTBI YCJIIOBUI PABOThI

INEHOIUIACTBI

1. I[Tnuter 13 nomuctuponsHoro neroruiacta Mmapku [1CB wmm IICB-C.

2.

[omuctuponeubnii  meHomtact Mapku  IICB,

H3TrOTaBJIMBACMBIN

TEPMOHMMITYJIECHBIM METO/IOM B ITOJIOCTH KOHCTPYKIIMH U3 BCIICHUBAIOIIETOCS
nosuctupona Mapku I1Cb niu IICB-C.




Tabuuna 1
PacueTHbie XapaKTePUCTHKH TIEHOILIACTOR

Mapka neHomacra OGbemuas macca, | PacdetHoe compo- | Momyss ciura

Kr/v’ THBIICHHE CIBUTY Ry, G, , Mlla

MITa (krc/cm?) (krc/cm?)
TICB 1 [IC5-C (rumten) 30 0,025 (0,25) 12(12)
40 0,03 (0,3) 1,5(15)
TICB u [ICB-C (Bcrenenmbiii B 40 0,04 (0,4) 22(22)
MOJIOCTH TaHeNn TEepMO- 60 0,05 (0,5) 3,8 (38)

AMITyJTbCHBIM METOIIOM)

TICB-M 140-180 0,07 (0,7) 8,8 (88)
®PII-1 90 0,01 (0,1) 2,3 (23)
"Brapec-400" 75 0,022 (0,22) 1,1 (11)
MITy-317 60 0,06 (0,6) 1,8 (18)
M6 90 0,035 (0,35) 2,5 (25)
110 0,045 (0,45) 3,5 (35)
130 0,055 (0,55) 45 (45)

3. TlonucTUpONIBbHBIN NEHOMIACT ¢ MUHEPANbHBIM HAMOJHUTENEM MapKu
[ICB-M, wu3roTaBIMBacMbIii TEPMOHWMITYTBCHBIM METOIOM B TIOJOCTH
KOHCTPYKLIMM U3 CBIPbEBOM CMECH, COAEpXkallled BCIEHUBAIOLIUICS
nonuctupon mapku [ICB unu [1ICB-C, nerkuii MUHEpaibHBIM HAIIOJHUTEb
(BCITyyeHHBIH TEPIMTOBBIM TMECOK), CBs3ylolee (kapOamumodopmanbie-
runHyo cmoiy Mapku KO-MT) u otBepauTens (XIIOPUCTHII aMMOHUIA).

4. ®eHondopManbAeruHbI MEHOIUIACT, BCIICHHUBAEMbIH B MOJOCTH
koHCTpykuuu, Mapku OPII-1 unn "Bunapec-400".

5. IlommyperaHOBBII  NEHOIIACT, BCIEHHBAEMBIH B  IOJOCTH
KOHCTpyKumH, Mapku ITITY-317.

6. HoBonaunsiii (peHOJBHBIA NEHOIUIACT (IIEPIMTOILIACTOEPOH) MapKH
IIIIb, BcneHUBacMbli B IIOJIOCTM KOHCTPYKLUM M3 CBIPDEBOM CMECH,
COZIepIKaIllMii  HOBOJAa4YHYIO (eHonpopManpiaerugayto cmory CP-010,
BCITyYCHHBII MTEPIUTOBBINA TIECOK, YPOTPOIIHH TEXHIUYECKHU, TOPOdop.

Ta6nuua 2
KospduuuenTr! ycnosuii paboTsl }, IEHOILIACTOB
Mapka neHoruiacra ITpu temneparype, °C

20 40 60 80

I1CB, 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

1116 1 0,95 0,9 0,85
Ilpumeuanne. g OpPOMEXKYTOUHBIX ~ 3HAUYEHUH  TeMIeEpaTryp
K03 urueHT yCIIOBUM padoThI ¥ , OIpENENnseTcs JIMHEHHOU

UHTEPIONALuUEi.

[Tpunoxenne 3
CrnpaBo4Hoe

PACYETHBIE ~ XAPAKTEPUCTUKU W KOSOOUIMEHTDI
YCIJIOBHUM PABOTHI KJIEEBBIX COEJMHEHMN  ACBECTO-
HEMEHTA C ACBECTOLHEMEHTOM HA 3ITOKCUJIHBIX KJIEAX

Tab6nuua 1
PacueTHrie COIMPOTUBJICHUA CABUTY
Bup acbecronemenTa PacuerHoe conporuBnienue caBury Regs , MIla
(krc/em?)
HenpeccoBanHblit 2,5 (25)

IpeccoBaHHBIN 3,0 (30)




Tabmnuma 2
Moyb cBUra SMOKCHIHOTO KIiest

Mapka Kkies 3naueHus Moy casura Ge , Mlla (KFC/CMZ)
DIIII-1 2800 (28000)
K-153 2100 (21000)
Tabmuma 3
Kos¢unuenTs! ycnosuii paboTsr J
3uauenne 7, TIpu Temneparype acoecronementa, °C
1 20
0,8 40
0.6 60
0,3 80

[pumeuyanne. s TPOMEKYTOUHBIX  3HAYCHHUH  TEMIIEPATYpPHI
ko3¢ purment YCIOBHA pabdoThI ¥ ¢ OTIpENENSETCs JIMHEHHON

UHTEPIOJSIUEH.

[Mpunoxenne 4
CnpaBouHoe

OcHOBHBIC OyKBEHHBIC 0003HAYCHUS

M - n3rubaroniuii MOMEHT;

N - pojiosibHas cuia;

0 - noniepeyvHas Cuia;

P - cocpenoroueHHas cuia;

R,, - pacueTHOE CONPOTHUBIICHHE MaTepHaia OOIIHNBKH H3THOY;

R, - pacueTHOE COTMPOTUBIICHUE MaTepHaa OOIIIMBKH PACTKCHUIO;
R, - pacueTHOE CONPOTHBIICHHE MaTepraa OOLINBKYU CIKATHIO;

R, - pacueTHOE CONPOTHBIIEHHE MaTepHaa OOIUBKU CMATHIO;

R, - pacueTHOE COMpOTHBICHHE MaTepHana KapKkaca H3ruoy;
R, - pacueTHOE CONPOTHBIICHHE MaTepHaIa KapKaca PacTsAKEHHIO;

R 4 - pacueTHOE CONPOTHBICHHE MaTEpHaa KapKaca CHKaTHIO;

n
R/, - HOpMaTHBHOE CONMPOTHBICHHE MaTepHaa KapKaca CKaTHIO;

R s - pacueTHOE CONPOTUBICHHE MaTepHalla KapKaca CIBHIY;

R;, - pacyeTHOe CONPOTHBIICHHE MaTepuana Kapkaca MECTHOMY CMATHUIO
NPH IJIOTHOM KaCaHUH;

R, - pacyeTHOE CONPOTUBIICHHE CIIBUTY 3aNOTHHUTENS;
R.s - pacueTHOE COIPOTHUBIICHNE CIBHUTY KJIEEBOT'O COEIMHEHNS;
Ry, - pacueTHOe COMPOTUBIICHHE MaTeprala HIEMEHTa COSAUHEHUS CPe3y;
¥ - K03 duIneHT ycinoBuil paboThI;
E,, E, - Momynb YIIpYTOCTH MaTepHajia OOIINBKH;

E - monyns ynpyrocru Matepuana Kapkaca;

G - MOZyJIb C/IBUTA MaTepuaja OOIIUBKHY;

G, - MOZyJb CIIBUTA MaTepHajIa 3aroNTHUTENIS;

G, - MOIyTb CIBUTA KJIES;

V - k03¢ GUIMEHT MonepedHoi AehopMaliui MaTepraa;

& - K03 GUIMEHT TEMIIEPATYPHOTO JIMHEHHOTO PACIIMPEHIS MaTepUaia;

&,&,&, - TEMIIEpATypHasi WM BIAXHOCTHAs OTHOCHUTENbHAS JIMHEHHAs

nehopmanus OOIUBKY;



W - BaXxHOCTbh MaTepHuaa;
[ - IpoJIeT KOHCTPYKIUH;

O - TONIINHA OOIINBKHL;

h,, - BbIcOTa KapKaca;

b,, - cymmapHas wupuHa peGep KapKaca UilH T0JIOK;

hy - BBICOTA 3aII0JTHUTEIIS,

b, - IUpYHA 3aMOTHATENS;

A, - TUTOIAab MTOTIEPEYHOr0 CCUCHHS HETTO;

Ay, - TUIOLIA/TH TOTIEPEYHOTO CEYCHUS OPYTTO;

A - THOKOCTD 31EeMeHTa;

O - HOpMaJbHbIC HANIPSHKEHUS B OOMIMBKAX WM MOJKAX TUTHT U ITaHENeH,
B IJIOCKMX U BOJTHUCTBIX JINCTaX;

O, - HOpMaJlbHbIE HANPSKEHMs B KapKace Wil pedpax IUIMT U NaHesei;

T, - KacaTeNbHbIE HANPSKEHUS B KapKace WiIM pedpax IUIMT U NaHeNeH;

O, - TJIaBHble HOPMAJIbHBIE HANPSKEHHUs B Kapkace WM peOpax IUIUT K

MMaHeIe;

Tps- KacCaTCIbHBIC HAIIPSHDKCHUSA B 3aIIOJITHUTEIIC 6CCKapKaCHLIX IUIAT U

MaHesei;

TCS - KacaTCJIbHBIC HAIPSHKEHUS B KIICCBBIX COCIUHCHHUAX OOIIMBOK C

KapKacoOM WJIHA 3alIOJTHUTEIIEM TIIIAT U MMaHeNeH.

COEP>XXAHUE
1. O0mme moI0XKEHUS
2. Marepuansl
3. PacyeTHble XapaKTEpUCTHKN MaTepUaIOB
4. Pacuer >51eMEHTOB acOECTOIIEMEHTHBIX KOHCTPYKIIUH
A. Pacuer »rmeMeHTOB acOECTOLEMEHTHBIX KOHCTPYKIHH TIO

MPEeEIBbHBIM COCTOSHUSIM TIEPBOM TPYTIITBI

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

Pacuer »yieMEeHTOB Ha TeMmepaTrypHble W  BIQKHOCTHBIC

BO3JE€HCTBUSA

Pacuer neHTpanbHO-CKAThIX JIEMEHTOB

Pacuer C)KaTO-U30IHYTBIX 3JICMCHTOB

Bb. Pacuer »sneMeHTOB acOECTOLIEMEHTHBIX KOHCTPYKIUH TIO

MPEeACIBEHBIM COCTOSTHUSIM BTOPOH TPYIIIIBI
5. Pacder 37eMEHTOB COETUHEHNH acOeCTOIIEMEHTHBIX KOHCTPYKIIUI
6. YKa3zaHusl 110 IPOEKTUPOBAHHIO aCOECTOLIEMEHTHBIX KOHCTPYKIHHA
[Tpunoxenne 1. CnpaBouynoe. HazHauenne u Tunbl acOecTOLEMEHTHBIX
KOHCTPYKLHN
[Ipunoxenne 2. CopaBounoe. lleHomnmacTel, UX pacdyeTHBIE XapakTe-
PHUCTHKH U KO3 QUIIMEHTHI yCII0BHH PabOTHI
[Mpunoxenne 3. CnpaBouHoe. PacueTHble  XapakTepUCTHUKH U
KO3 PHUIUEHTHI yCIOBHH pabOTHI KJICEBBIX COCAMHEHUH acOecToIleMeHTa
¢ acOECTOIIEMEHTOM Ha 3MOKCHUIHBIX KIIESIX
ITpunoxenune 4. CnpaBouHoe. OCHOBHBIE OyKBEHHbIE 0003HAUCHUS



