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CHuI1 11-25-80

00 AeNaM CTPOMTENLCTBA
(Toccrpoii CCCP)

JlepeBanuble KOHCTPYKUHH

B3amen riasm
CHuII 11-B.4-71

1. OBIIME ITOJOXEHUS

1.1. HopMbl HacTodlileil TNaBel KOJKHBI CO-
6yonaTbCs NPU NMPOEKTHUPOBAHUM IEPEBSAHHBIX
KOHCTPYKUMIA HOBBIX U PEKOHCTPYHUPYEMbIX 311a-
HHMH U COOPYXEHMI, a TaKXe MpU MPOeKTUPOBaA-
HMU JEPEBSAHHBIX ONOP BO3AYLIHBIX JMHUH 3JIEKT-
ponepeaauu

HopMmel He pacnpocTpaHsioTcsl Ha IPOEKTH-
POBaHME NEPEBIHHBIX KOHCTPYKLIMiA THAPOTEXHU-
YEeCKMX COOPYXEHHI1, MOCTOB, & TaKXK€ KOHCTPYK-
LM BpEMEHHBIX 30aHUIl U COOPYXEHMIt

1.2. Tlpu npoeKTMpPOBAHUM NepeBIAHHBIX
KOHCTPYKUNH ClEeLyeT NpedyCMaTpUBATh 3alUUTY
HX OT YBJIaXHEHUs, OUOIOBPEXICHUA, OT KOPPO-
3UM (WIS KOHCTPYKUMiA, 3KCI1yaTUPYEMbIX B yC-
JIOBUSX arpeCCUBHLIX Cped) B COOTBETCTBUMU C IJIa-
ot CHuIT no npoeKTHpOBaHUIO 3alLUUTH CTPOU-
TeJbHBIX KOHCTPYKUMI OT KOPPO3UMU U OT BO3ro-
panus B cooTBeTcTBUM ¢ rmaBoit CHull mo npotu-
BOMNOXAaPHbIM HOPMaM TIpOeKTUPOBaHHS 3MaHHUI U
COOPYXEHHU I

1.3. JlepeBsiHHBIE KOHCTPYKLMU IOJIXKHBI
YAOBJIETBOPATH TPEOOBAHUAM pacyera o Hecyluei
CIOCOOHOCTH (MepBasi rpyImna IpeaeabHBIX COCTO-
SIHUR) U 110 JedopMallMsaM, HE TIPENATCTBYIOLLUM
HOPMaJIbHOM 3KCILTyaTallMu {BTOpasi Ipynia npe-
IENMBbHBIX COCTOSTHUI), C YYETOM XapaKTepa U -
TEJILHOCTH NEHCTBHUSI HATPY30K

1.4. lepeBsiHHbie KOHCTPYKLMM CleLyeT
NPOEKTUPOBATh C YYETOM HX 38BOJCKOTO M3rOTOB-
JICHYs1, a TAKKe YCTIOBUI UX 9KCIUTyaTaUUH, TPAHC-
MOPTHUPOBaHMS U MOHTaXa KaK MO3JIEMEHTHO, TaK
U YKPYITHEHHBLIMU OJIOKaMU.

1.5. lonroeyHoCTb MEPEBAHHBIX KOHCTPYKUMI
JIOJIXHA O0ecrieyuBaTbCsl KOHCTPYKTUBHBIMH Me-
pPaMH B COOTBETCTBMH C yKa3aHMsSMM pa3n 6 Ha-
CTOSAIUMX HOPM U B HEOOXONMMBIX CAy4asiX 3alUUT-
HoW 00paboTKoi, NMpeaycMaTpUBaIOLIEil mpeaox-
paHEHUE UX OT YBJIAXHEHMS, OMONOBPEXICHUA H
BO3ropaHusi

1.6. JlepeBsiHHbIE KOHCTPYKLIMM B YCJIOBHSAX
MOCTOSIHHOIO WJIH NEPUOAUUYECKOTO JTUTEIbHOTO
HarpeBa JONYyCKaeTCs NIPUMEHSTb, €CIIU TEMIIEpa-
Typa OKpYXalollero Bo3ayxa He npesbiinaet 50 °C
IUIS1 KOHCTPYKUMI U3 HekIeeHoM u 35 °C st KOH-
CTPYKLMIA U3 KJICCHOMW JPEBECUHBI

1.7. CopTta apeBeCUHBI ST M3TOTOBJEHUS
JIEpEeBSIHHBIX KOHCTPYKUMM, KJIEH, & TaKXe HeoO0-
XOAMMEIE NOMOJHUTENbHBIE TpeOOBaHUS K IpeBe-
CHHE B COOTBETCTBUHU C Mpwi | DOMXHBI yKa3bl~
BaTbCA B pabOUYMUX yepTexax

2. MATEPHAJIBI

2.1. JInsa U3roToBJeHUs] AepPeBAHHbLIX KOHCT-
PYKIMH ClienyeT NPUMEHSTh APEBECUHY NMPEUMYy-
IECTBEHHO XBOMHBIX Mopox JIpeBeCHHY TBEPAbIX
JIMCTBEHHBIX MOPOJ CJIEAYET UCTIOJIb30BATh Ui Ha~
rejieit, monyiueK U APYTrMX OTBETCTBEHHBIX AETa-
Jaen

ITpuMeyaHue s KOHCTPYKIMIA AePEBAHHBIX ONOP
BO3AYLUIHBIX JIMHUIA 3M€KTPONepeaauy CIEAyeT PUMEHSTH aApe-
BECHMHY COCHBl M JIMCTBEHHMUBI, a 111 KOHCTPYKUMIT onop
JIMHUHU 3JIeKTporiepeaayy HanpsoxkeHueM 35 kB 1 Huxe, 3a uc-
KJIIOYCHUEM 3JIEMEHTOB CTOEK M NMPUCTABOK, 3aryG/ieHHBIX B
IPVHT, U TPaBepC HOMYCKAeTCs MPUMEHATh APEBECHHY eJU U
TTUXThI

2.2. JIpeBecHHa [ HECYIIIMX IEMEHTOB IEPEBSIH-
HBIX KOHCTPYKLIMIA JODKHA YAOBIETBOPATb TpeOoBa-
uusim 1, 2 u 3-ro coptoB o FT'OCT 8486—66, 'OCT
2695—71, TOCT 9462—71, TOCT 9463—72, a
TaKKe IOMONHUTENbHBIM TpeOOBaHUSIM, yKa3aH-
HbIM B nipui 1

[TpoyHOCTb ApeBECUHDBI AOXKHA OBITh HE HUXE
HOPMAaTUBHBIX CONPOTUBJIEHHH, NMPUBEIECHHBIX B
npui 2

B 3aBHCHMOCTH OT TeMIEpaTypHO-BIAXHOCT-
HbIX YCJIOBMI 3KCIUIyaTalMK K BJIAXHOCTU Hpe-
BECHHBI, IPUMEHSIEMON B BJIeMEHTaX KOHCTPYK-
LM, TOJDKHBI NPEXbABASTLCA TpeOOBaHUS, yKa-
3aHHbIe B Ta6s 1 30HbI BJIaXHOCTH, ONIPEAEIsiIO-
LiMe YCJIOBUS IKCIUIyaTaUMH KOHCTPYKUMI Ha
OTKPBbITOM BO3[yXe WU BHYTPU HEOTAILUTMBAaEMbIX
MOMELIECHMI, CIIEAYET NIPUHUMATb B COOTBETCT-
Buu ¢ maBoit CHull no crpourenbHoi Temno-
TEXHHUKE

2.3. JIpeBecuHa Harejieii, BKJIaabllleit U Opy-
rMX AeTaneid AoJkKHA ObiThb MpPSAMOCIOHHOM, 0e3
CYUYKOB M JPYTHUX NOPOKOB, BIAXKHOCTb IPEBECHHBI
He nokHa npeBblath 12 % Takue metanu U3
IPEeBECUHBI MAIOCTOMKUX B OTHOLIEHUM 3arHUBA-
HusA nopon (6epe3a, O6yK) IONXKHBI MOABEPraTbCs
AHTHCENTUPOBAHUIO

Buneceum
LlenTpanbHbiM HAYYHO-MCCIIEAOBATEIbCKHM
HHCTHTYTOM CTPOMTEJbLHLIX KOHCTPYKUHI
uM. Kyuepenko Focctpos CCCP

YTBEepXaAEeHbl
NOCTAHOBJIICHHEM
T'ocynapctsensioro komutera CCCP
A0 AeaM CTPOMTENLCTBR
ot 18 nexabpsa 1980 r. Ne 198

Cpox
BBEACHHSA B JeHCTBHE
1 sanBapn 1982 r.
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Tabanuuma 1

Tabnuua 2

Marepuransl CKIeUBa-
€MbIX JIEMEHTOB M
YCIOBHS IKCIUTyaTa-
umu (rmo taén 1)

Tunsl U Mapku Kiees

g MakcuManbHas
£s BJIAXHOCTb ApeBe-
g3 CHUHBI 11 KOHCT-
gE pyKuuit, %
2‘5 & XapakTepUCTHKa YCIOBMIA
E g IKCIUIYaTalMHU KOHCTPYKLIMH w
g. o Knee- U3 He-u
£ vl | e
E" % APEBE-| o hmr
£8 CHHBI
i
BiyTpu oTanmMBaeMbIX moMe-
IleHMH mpH TeMneparype 1o
35 °C, oTHOCHTENbHOI BIAXK-
HOCTH BO3IyXa, %
Al |Ho 60 9 20
A2 |Cs 601075 12 20
A3 [» 75 » 95 15 20
BHyTpH HeOT2NIMBaeMbIX
noMeueHui
b1 | B cyxoi 30He 9 20
B2 |B nHopManbHoOit 30He 12 20
B3 |B cyxoif U HOpMabHOI 30Hax | 15 25
C NMOCTOSIHHOM BJIaXKHOCTBIO B
nomeiieHuu 6onee 75 % u Bo
BIAXHOMN 30HE
Ha oTKphITOM BO3XYXE
B1 |B cyxoii 30He 9 20
B2 | B "HopMansHOil 30He 12 25
B3 |Bo BnaxHoit 30He 15 25
B wacrax 3panmit
H COOPYKEHMH
'l |Conpuxacaioluxcs ¢ rpyH-| — 25
TOM MJW HAXOAALIUXCH B
TPYHTE
I'2 |T[TocToAHHO YBIAXHAEMEIX — | He orpa-
HUYKMBa-
eTca
I'3 | Haxomawuxcs B Boae — To xe
Apumevanunsa | [IpuMeHeHNE KIeCHBIX AEPEBSIH-
HBIX KOHCTPYKLIMI1 B YCIOBUSX IKCIUTyaTalmu Al npu oTHO-
CUTEJIbHOM BIAXXHOCTH BO3ayXa Huxe 45 % He NONyCKaeTcs
2 B HekneeHbIX KOHCTPYKUMAX, IKCIIYATUPYEMBIX B
ycnosusax B2, B3, koraa ycyHika apeBeCMHbI HE BbI3bIBaeT
PACCTPOICTBA UIH VBENIMYCHUS TIONATIMBOCTA COCAUHEHUH,
AONYCKAaeTcA NMPUMCHSATL NPEBECCUHY C BIAXHOCTBIO A0
40 % Tpyu yCROBUU €€ 3AIUMTHI OT THUCHUS

2.4. BennuuHy cOera KpyIJibiX IECOMATEPHAIOB
NpU pacyueTe 3JEMEHTOB KOHCTPYKHUH cleayeT
npuHuMath paBHoi 0,8 cMm Ha 1 M JiMHBI, a IS
JIMCTBEHHHUUbI — | ¢M Ha 1 M JUTMHBL

2.5. TINOTHOCTh ApeBeCHHLI U aHephl Ias
onpeneeHUs COOCTBEHHOro Beca KOHCTPYKLIWIA
NpK pacueTe CReAyeT NPUHHUMATD MO npua 3

2.6. CHHTETHYECKHUEC KJIeW 1Nl CKJIeUBaHMS
APEBECUHDbI Y APEBECHHBbI C aHepoil B KieEHbIX
JEPEBSIHHBIX KOHCTPYKUHMSAX IO/DKHbI Ha3HAYaThCA
B COOTBETCTBHHU C Tabn 2

1 HpesecuHa u pe- | PesopImHOBBIE U heHONMBHO-pE30p-
Becuta ¢ ¢anepoii | unHosbie (OP-12, TV 6-05-1748—
B KoHCTpyKuwmsx wis | 75, OPP-50, TY 6-05-281-14—77)
BCEX YCJIOBHH 3KC-
TUTyaTaluu, KpoMe
ri, 2, 13

2 To xe, KkpoMe Al, | ANKWIPE30PLIUHOBBIE U PEeHOND-
b1, B1,T1, T2 u I'3| voie (OPP-100, TY 6-05-1638—78,
OPK-1AM, TV 6-05-281-7—75,
CPXK-3016, TOCT 20907—75,
COX, TY 6-05-281-12—76)

3 To xe, nna ycno- | KapbamMunHo-MenaMHHOBbIE
Buit akcrtyarauuu | (KC-B-CK, TY 6-05-211-1006—75)
A2 u b2

4 To xe, ona yeno- | Kapbamuansie (K®P-5, KD-XK,
Buit 3Kkcmyatanun | KO-BXK, TOCT 14231—78)
A2

2.7. Ina xneeHbx (haHepHBIX KOHCTPYKIMH Clie-
IyeT npuMeHsaTh ¢aHepy Mapku OCO nmo I'OCT
3916—69, a Takxe daHepy GaKeAU3UPOBAHHYIO
mapku ®BC no 'OCT 11539—73

2.8. J1151 CTaNTbHEBIX 3JIEMEHTOB JEPEBAHHBIX KOH-
CTPYKUMI clieqyeT MPUMEHSITh CTaJiM B COOTBET~
creuu ¢ raasoil CHull mo nmpoexkTuposaHuio
CTANBHBIX KOHCTPYKLIMIT M apMaTypHBIE CTaNU B CO-
orBeTcTBUM ¢ raBoil CHull o npoekTupoBanuio
OETOHHBIX ¥ XeNe300eTOHHBIX KOHCTPYKIIMii

2.9. B coeanHe HMSIX NIEMEHTOB KOHCTPYKITMIA, 9K~
CIUTYaTHPYEMBIX B YCIOBUSIX aTPECCHBHOIM 110 OTHOLLIE-
HUIO K CTalH Cpelbl, CAECAYEeT UCIOJb30BaTh
amomuHuneBblii crvtas 116-T (FTOCT 21488—76),
crexnomnactuk AI'-4C (I'OCT 20437—75), onHo-
HanpasJieHHblii IPEeBECHO-CIOUCTBIH IMJIACTHK
OCIIB (FOCT 13913—78), a TakKe ApEBECHHY
TBEPHABIX TUCTBEHHLIX IOPOI.

3. PACYETHBIE XAPAKTEPUCTHKHA
MATEPHUAJIOB

3.1. PacueTHbie CONPOTHRAECHUS APEBECUHDE CO~
CHbI (KpoMe BeiMyTOBO#), €U, JIMCTBEHHHUIIb! €B-
pPONEHCKON U ANOHCKOM NpUBeneHs! B Taba 3 Pac-
YETHBIC CONPOTUBACHUS ISl APYTUX MOPOJ, ApeBe-
CHHBI YCTaHABJIMBAIOTCS IYTEM YMHOXEHHS BEJIH-
UMH, IIPUBEICHHBIX B Tabn 3, Ha 3HAYEHHA Tepe-
XOAHOTO KO3(pdHuUMEHTA m_, yKa3aHHBbIE B Tabn 4

3.2. PacyeTHble CONPOTHUBIIEHUSA, IPUBENEHHbIE
B Tabn 3, cieayeT yMHOXATh Ha KO3(MOHULIMEHTHI
yCloBuii paboThl

a) ANg Pa3siMYHBIX YCAOBMI IKCMJyaTaluu
KOHCTPYKUMH — Ha 3HaYeHUs Ko3pHLMeHTa m,,
YKa3aHHbIE B TaOn 3,



Tab6bnuua 3

PacueTHble
COTNPOTHRICHMUS,
HanpsixeHHoe cocrosime U |[O60o3Ha- _Mila_
XapaKTEPUCTUKU 3AEMEHTOB | YEHHe Kre/cM?,
LUISL COPTOB
IpEBECHUHL]
1 2 3
1. 3ru6, cxxatve U cMATHE
BIOJb BOIOKOH
a) 3JIEeMEHTH mpsMoy-| R, 14 | 13 |85
FONBHOrO ceyeHusa (3a| R, 140 | 130 -é‘s—
HCKJIIOYEHHMEM YKa3aH-| K.,
HBIX B ITOANYHKTax «b»,
«B») BbiCOTO# 00 50 cMm
6) snemenTsl mpamoy-| R, 15 14 | 10
TONBHOTO CeveHus wm-| R, 150 | 140 | 100
puHoii c8 11 no 13 cm{ R,
NP BBICOTE CEYCHUS CB
11 no 50 cm
B) 3fCMEHTH mpsMoy-| R, 16 15 | 11
roJbHOro ce4eHus wu-| R, 160 1150 | 110
puHoiicB 13cMnpuBb-| R,
cote ceueHHsa ¢B 13 mo
50 cM (cM TaGn 7)
I) 37IEMEHTHI U3 KpyrIbiX | R, 16 | 10
necoMarepuanos Ge3 spe- | R, ~ | 160 | 700
30K B pacyeTHOM cede-| R,
HUM
2 PacTsiXeHue BIOIB BOJIO-
KOH
a) HEKNEEHBIE NEMEHTBI | R, 10 | 7 | —
100 | 70
6) Ki1eeHble 3MEMEHTHI Rp 12 19 | —
120 { 90
3 CxaTte u cMmsatue no| R.gy (1.8 |18 [ 1,8
BCceit mnowanu nomepek| R, g0 | 18 | 18 | 18
BOJIOKOH
4 CMmsiTHE TIONEpeK BOJO-
KOH MECTHOE.
a) B OMOPHBIX YacTaX| R, gy | 3 3 |13
KOHCTPYKUHW, JOGOBBIX 30 | 30 | 30
BpyOKax u Y3/10BBIX MPH-
MBIKAHMSIX 3JIEMEHTOB
6) non waibamu npu yr- | R0 | 4 | 4 | 4
nax cmatus ot 90 go 60° 40 | 40 | 40
5 CxanbiBaHHe BIOJb BOJIO-
KOH
a) npu usrnbe Heknee-| R, [1.8 | 1,6 | 1.6
HBIX 3JIEMEHTOB 18 16 | 16
6) npu usrube kneenbix| R, |1,6 | 1,5 | 1,5
3/IEMEHTOB 16 | 15 | 15
B) B nobosbix Bpyb6kax| R, [24 {21 {21
ISl MAKCMMANBHOTO Ha- 24 | 21 |21
NpsAXeHUs

C. 3 CHuIl II-25-80

IIpodonxncenue maba. 3

PacyeTHbIe
CONMpPOTUBNEHNS,
HanpsixenHoe coctosHue u |O6o3Ha- ﬂla_
XapaKTEPUCTUKH 3/ICMECHTOB | YECHHE Krc/cm?,
IUISL COPTOB
ApEeBECHHBI
1 2 3
r) MecTHoe B KieeBbix| R, |21 |21 |21
COCIMHEHUSAX 1)1 MAKCU- 21 21 | 21
MaJIbHOTO HaMpsDKeHUA
6 CkanbplBaHME MOMNEpeK
BOJIOKOH
a) B COeOMHEHMAX He-| R 4 | L | 0.8 | 0,6
KJICEHBIX 3JIEMEHTOB 10 8 6
6) B coenuHenusax xiee-| R, 4 10,7 10,7 (0,6
HBIX 9JIEMEHTOB 7 7 6
7 PactaxeHune momepek| R o4 |0,35 | 0,3 (0,25
BOJIOKOH 3JICMEHTOB H3 3,5 3 2,5
KJIe€HO IpeBeCHHbI

MpumeyaHnuna 1 PacueTHOe CONMPOTURIEHHE IPEBECH~
Hbl MECTHOMY CMSITHUIO NMOMEPEK BOJOKOH HA YaCTU IUIMHBI
(Npu AIMHE He3arpy>KeHHBIX YJ4aCTKOB He MEHEe [UTHHBI 10~
WAAKKA CMATUS M TONLUMHBI 3/IEMEHTOB), 3a UCKIIIOYEHHEM
cJlyyaeB, OFOBOPEHHBIX B I 4 gaHHO# TaGnuubl, onpenens-
etcs no dopMmyne

ngo=Rc9o(l+——'—-lme2J, )
rae R g, — PpacyeTHOE COTMPOTUBIEHHUE APEBECHHBI CXATHUIO
¥ CMSITHIO IO Beell MOBEPXHOCTU NONepeK BONO-

KOH (11 3 maHHoI1 Taban1bl),
l, — DAMHA MIOLAAKU CMATUSA BIOMb BOJIOKOH Jpe-

BECUHBI, CM

2 PacueTHOe CONpOTURIEHHE IPEBECHHBI CMSITHIO TMOX YT~
JIOM (¢ K HanpaRrlIeHUIO BOJIOKOH Olpeaensercs no opmyne

Rcuu = R RCM
l+( M ——l]snn3a 2)

M 90

3 PacyeTHOe COMPOTHUBIECHUE APEBECUHBI CKAJIbIBAHUIO
IOl YIJIOM K HAIpaBJAEHUIO BOJIOKOH OMpeensieTcst no ¢op-
myne

R

CK.

14 Rec_y sin® o 3)
RCK90

4 B KOHCTPYKLMAX MTOCTPOEYHOTO U3TOTOBJIEHHS BETUUU -
Hbl pacyeTHLIX CONMPOTUBAEHUIN Ha pacTaXeHUe, NPUHSATHIE
Mo N 2,a AaHHOM TabJMLBI, cleayeT CHUXaTh Ha 30 %

5 PacyeTHOe CONMPOTUBIIEHUE U3TUOY [I15 37IEMEHTOB Ha-
cTiia Y obpeuleTky NMoA KPOBJIIO U3 APEBECUHBbI 3-TO copTa
clielyeT MpMHUMAaTh paBHbiM 13 MIla (130 krc/cm?)

Ro =

0) As1 KOHCTPYKLMH, SKCIUTyaTHPYEMBbIX TMPH yC-
TAHOBUBLIEHCA Temriepatype Bo3nyxa a0 +35 °C, —
Ha K03(bUUMEHT m, = 1, Npu TeMIlepaType
+50 °C — Ha koapuunent m_ = 0,8 [lng npome-
XYTOYHBIX 3HaYEHU T TeMIiepaTypbl KO3 OULIMEHT
MPUHUMAETCS MO WHTEPNOJSUNH,
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Ta6nuua 4

Taobanuuma 6

Koa¢pduument m, nna
PACYETHBIX COﬂpOTHBJICHMﬁ
a z 3
§8¢ | £
= a0 o = %
JlpeBecHble NOpPOIBI 8 g% E &g =
= s - @ - e
- B = & =
g3 . &« z
23| 5z | &
=]
o8 =% | 3
EEE | 25 | S
= = o
288 | &
Q
XBoiinble
I JIncTtBeHHMUA, KpoMme 1,2 1,2 1
€BpOMNEICKON M SIMOHC-
KoM
2 Kenp cubupckuit, kpo- 0,9 0,9 0,9
Me KpacHosipckoro Kpast
3 Kenp KpacHosipckoro 0,65 0,65 | 0,65
Kpasi, COCHa BeiMyTOBa
4 Tuxta 0,8 0,8 0,8
Tsepabie JIMCTBEHHDBIE
5 Ay 1,3 2 1,3
6 Aceus, Kiey, rpab 1,3 2 1,6
7 Axauus 1,5 2,2 1,8
8 bBepesa, 6yx 1,1 1,6 1,3
9 B3, uabM 1 1,6 1
Msrkue JHCTBEHHbIE
10 Onbxa, auna, ocuHa, 0,8 1 0,8
TOMOJb

M puMedanue 3HaveHun KoadpULMEHTa m, yKasaH-
Hble B TaGMile WIS KOHCTPYKLMIA OTIOP BO3AYLUHBIX JIMHHUIA
3IeKTponepeNayn, H3rOTaBIMBaeMbIX W3 HEMPONUTAHHOM
AHTUCETITUKAMU JIMCTBEHHMLMI (MPH BIAXHOCTH 25 %), yM-
Hoxaltorcs Ha ko3dbduumnenr 0,85

Tabnuma 5

Kosdpduumenr m,
z | g
-} -i = O
Harpyska % ssZ |2
Sux§g gz
238 g
I, 1838
2588 |E8
(== (-]
E g &2 3
875 |z
2
1 Berposasi, MOHTaXHast, KpOMe 1,2 1,4
yKa3zaHHoi BN 3
2 CeitcMuyeckas 1,4 1,6
JIng onop BO3AYUIHBIX JAMHMH
3jIeKTponepeaayu
3 TononegHasi, MOHTaXHasl, BETpO- 1,45 1,6
Bast MIPH rojioneae, OT TSDKEHUS Ipo-
BOJIOB MIPH TEMIIEPATYPE HIDKE CPEeLI-
HETOA0BOH
4 TIpw oOpeiBe MPOBOLOB K TPOCOB 1,9 2,2

1) UiA U3ru6aeMbIX, BHEUEHTPEHHO CXAaThIX,
CXaTO-M3rMOaeMBbIX U CKATBIX KJIECHBIX JIEMEHTOB
NPSAAMOYTOJIBHOTO CeYeHUs BhICOTOM 6onee 50 cm
3HAYEHUSA pacCYETHBIX COMPOTUBJICHUN M3ruGy M
CXATHIO BAOJIb BOJIOKOH — Ha 3HaYeHUA Ko3pdu-
LIMEHTA My, YKa3aHHbIC B Tab. 7,

Taonuuma 7

BhicoTa 50 u 120 u
ce4YeHus, CM | MeHee 60 0 80 100 Oonee
Koadodu- 1 0,96 )093 09 |08 0,8
LIUEHT Mg

Ycnosust 3kcnyataLum KosdduumneHt m
(o 1a6n 1) ®
Al, A2, bl, B2 1
A3, B3, Bl 0,9
B2, B3, I'l 0,85
r2, 13 0,75

B) Il KOHCTPYKIIMi, B KOTOPbIX Hanpsike-
HHUSl B JIEMEHTaX, BO3HHKAIOLME OT MOCTOAHHBIX
¥ BPEMEHHBIX JIUTEIbHbIX HArpy30K, MpeBbillia-
ownx 80 % cymMmMapHOro HampsKEHMS OT BCEX
Harpy3oK, — Ha Koadduunent m, = 0,8,

I) VISl KOHCTPYKLIMIA, paCCYUTHIBAEMDIX C y4e-
TOM BO3AEHCTBUS KPaTKOBPEMEHHBIX (BETPOBOIi,
MOHTAXHOH WM TroJIoJIeMHO) HArpy3oK, a Tak-
JKe Harpy3oK oT TsiXKeHMs] 1 OOpbiBa IPOBOAOB BO3-
ayuibix JISIT u celicMuyeckoil, — Ha 3HAYEHUA
xoahduumenTa m,, ykasanHpie B Tabn 6,

€) WA u3rubaeMblX, BHELIEHTPEHHO CXaTblX,
CXATO-U3ruGaeMbIX U CXATHIX KJICEHBIX 3JIEMEHTOB
B 3aBUCMMOCTH OT TOJILLIMHBI CJIOEB 3HAYEHUS pac-
YETHBIX CONPOTHUBJICHUH U3rHOy, CKaJNblBAHUIO M
CXAaTHIO BAOAB BOJIOKOH — Ha 3HaYeHUA Ko3hdu-
LUHEHTa m_;, yKa3aHHble B TabJ1. 8;

Ta6bnuua 8

TonumHa 19u 2% 33 8
cnosi, ¢™M MeHee
Koapduiment| 1,1 1,05 | 0,95
mc)l

) IUISl THYTBIX 9JIEMEHTOB KOHCTPYKLIM#M 3Ha-
YeHHUs PaCYETHbIX CONMPOTUBAEHHN PACTIXEHHMIO,
CXATHIO M U3rudy — Ha 3HaYeHUs Ko (PHulHeHTa
m,,,, YKa3aHHbIE B Tabn 9,

W) LIS PacTSHYTBIX JIEMEHTOB C OCNHabieHu-
€M B paCU€THOM CE€YEHMU M U3rHOaeMbIX IJIEMEH -
TOB M3 KPYIJIBIX JIECOMATEPHUAJIOB C MOAPE3KOi B
PacYeTHOM CeYeHMU — Ha KodbduumueHt m, = 0,8;



Ta6bnuma 9

KoadduuueHt m, npu

OBosnate- OTHOLLEHUH . /a
Hanpsxennoe |HMe pacuet- o X
COCTORHME HBIX COMpo- 500

TuBnenwmii | 150 | 200 | 250 Gonee

Cxatue v n3rub | R, R, 0,809} 1 1
PactsxeHue Rp 0,610,708 1

ITp¥MeuyaHUe r, — pamuyc KpUBU3HB THYTOM
JOCKM UnH Gpycka, a — TOJMLIMHA THYTOM JOCKM WK Gpycka
B panManbHOM HarpaBJIeHUU

K) LA 3/IEMEHTOB, NMOABEPTHYTHIX TTyOOKOiA
TIPOTNUTKE aHTUIIMPEHAMH [0 AaBIEHUEM, — Ha
ko3pduuuent m, = 0,9

3.3. PacyeTHbI€ COMPOTUBICHUS CTPOUTENHHOM
¢anepw npuBeaeHs! B TaGn 10

Ta6nuuma 10

PacueTHrie COMpPOTUBICHHUA,

MIla
Krc/cm?
= =
5 = = 5 g s
|5 IE |3 |52
Bua daHeps! 8 2 1% 2|8 . E <
5 5 gg‘e‘ S&|E 3 =5
TIES ST |aF 58
@ < © «@ § =
of|=F|ef|eg|Es
Ex|e= |8 § glal
TS|ES (85|58 |28
% ] = 2 -
® % 5 2 23
S (° | |8 |&c
& ) ©
1 ®anepa xineeHas Ge-
pe3oBast Mapku OCP
copros B/BB, B/C,
BB/C
a) CeMHUCIIOHHas TOJI-
wMHOM 8 MM M Gonee
BIOJIb BOJIOKOH Ha- | 14 | 1 16 1 0,8
PYXHBIX CJIOEB 140 | 120 | 160 | 8
Nonepek BOJOKOH| 9 | 8.5 5108

HapYXHBIX CJI0€B 90 _8,5_ 65 8
nog yrnom 45° x| 4,5 | _7
BOJIOKHaM 45 70 8

6) MATUACAOMHAS TOJI-

IMHOM 5 — 7 MM

Wlp Dl
o"o ola\ ol"\

BOOJb BOJIOKOH Ha- | 14 | 13 | 18 [ 0.8 [ 5
PYXHBIX CIIOEB 140 {130 | 180 | 8 | 50
nonepexk BoyokoH! 6 | 7 | 3 |08 | 6
HapPYXHBIX CJIOEB 60 | 70 | 30| 8 | 60
nox yraoM 45° kx| 4 | 6 | _ |08 (.9
BOJIOKHAM 40 | 60 8 190

2 danepa KieeHan u3

OpEeBeCUHbl NUCTBEH-

Huusl mMapku PCO

copros B/BB u BB/C

ceMUcIoWHas TOMLUU-

Hoit 8 MM u Gonee
BOOJb BOJIOKOH Ha-| 9 | 17 | 18 | 0.6 |_S_
PYXHbBIX CJIOEB 90 | 1701} 180 6 50

C. 5 CHuII I1-25-80

IIpodoaxcenue maon 10

PacyeTHble COTTPOTHBICHMUA,

MIla
Krc/cMm?
= =
= = ]
= = Z 5
15 |8 |8 |&es
Bua damepsl g |2 .| % |8 . ;;:. <
E g8 .2l 8.2E & £5
g 5 & 5 X o =
@ S| EglEg| @S |2E
egr|2E|25|28 |8«
S28|o=|=|S2| &5
= = sl S| o8
s 5= Q s = <)
X |§ | |8 |8
& X 8 z z3
5 ) = ] U 5
& ¥ |8F
nonepek BOJIOKOH | 7,5 | 13 11105 (.5
HapYXHBIX CJIOCB 75 (130 | 110 5 50
non ymom 45° x| 3 | 5V _ 0,7 175
BOJIOKHaM 30 50 7 75

3 ®anepa GakeIM3NUpPO-

BaHHaa Mapku OPBC

TOALUKMHON 7 MM U 60-
nee

BIOOJBb BOJIOKOH Ha- | 32 | _28 | 33 | 1.8

18

DYXHBIX CIIOEB 320 | 280 | 330 110

nonepek BoyokoH | 24 [ 23 | 25 [ 1,8 | 1
HapyXHbIX ciioeB | 240 | 230 | 250 1
non yriom 45° x|16,5 | 21 1,8

11
10
2
8 | 120
16,5 | 21 1,8 [ 16
BOJIOKHaM 165 | 210 18 1160

[IpuMmeyaHue PacyeTHble CONPOTMRIEHUS CMATHIO U
CXKaTHIO TNepreHAUKY/IIPHO IUIOCKOCTH JIUCTA st 6epe3oBoit
darepst Mapku PCD Ry, o= Ry 90 = 4 MITa (40 krc/em?)
u Mapkut PBC Ry gy = Ry 090 = & MIa (80 kre/cm?)

B HeoOXxoaMMBIX C/Iy4yasX 3HAYEHUS PaCYETHBIX
COTIPOTUBIICHUI CTPOUTENBbHONH (paHEphI cienyeT
YMHOXaTb Ha KO3(puuueHTs my, m, m;, m, 1
m,, IpuBeleHHble B 3 2,a; 32,6, 32,6, 3 2,2,
3 2, kK HACTOALLHUX HOPM

3.4. Ynpyrue XapakTEpUCTHKH U pacueTHbIC
COTIPOTHUBJIEHUS CTAIU U COENMHEHHA CTabHBIX
3JIEMEHTOB AEPEBAHHBIX KOHCTPYKLMI caenyer
npuHuMarth no rmase CHuII no npoekrupoBaHuio
CTaJIbHBIX KOHCTPYKIIMHA, a2 apMATYPHbIX CTaJIeit —
no rase CHuIT nmo npoekTHpOBaHHIO GETOHHBIX
U XKeJie300e TOHHbIX KOHCTPYKLIMHA.

PacueTrHble conpoTUBJ/IeHHs1 OCNa0IEeHHbIX Ha-
Pe3KON TsDKEM M3 apMaTypHbIX CTajleil ciaeayet
YMHOXaTbh Ha Koa¢pdpuumeHT m, = 0,8, a u3 apy-
rux craneit — npuHuMath no rase CHull no npo-
eKTUPOBAHUIO CTaJbHBIX KOHCTPYKLMIiA KakK JIUisl
60JITOB HOPMATILHOM TOYHOCTH PacueTHbIe conpo-
TUBJIEHUS] IBOMHBIX TSKEH ClieqyeT CHWXaTbh yM-
HOXeHHUeM Ha KoddbduuueHT m = 0,85

3.5. Moayib ynpyrocTy OpeBECUHbI MIPH pac-
yeTe Mo MpelesbHbIM COCTOSTHUSIM BTOPOi rpyri-
bl CJielyeT IPUHUMATL PAaBHbLIM BAOJb BOJIOKOH
E = 10 000 MITa (100 000 krc/cm?), nonepek Bo-
nokoH k4, = 400 MITa (4000 xrc/cmM?) Monynb
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CABMTIa JPEBECHHBI OTHOCHUTENBHO OCEM, Hampas-
JIEHHBIX BAOJb M NMONEPEK BONOKOH, CAEAYET Npu-
HHMATh PaBHBIM G o) = 500 MITa (5000 krc/cm?).
Koadpduunenr Ilyaccona apeBecuHbl monepek
BOJIOKOH TIPY HAaNpPsDKEHUsIX, HANPARISHHBIX BIOIb
BOJIOKOH, CleayeT NPMHUMATh PaBHBIM Yy, = 0,5,
a BIOJIb BOJIOKOH NMPHU HaNpsIKeHUSIX, HaNpaB/IeH-
HbIX TTOMNEPEK BOJNIOKOH, V(o9 = 0,02
BeanyuHpl Moayjaeit ynpyrocTu M CABHra
CTPOUTENbHOMN (paHepbl B MJIOCKOCTH JIMCTA Ecb U
Gq> U ko3¢pduuuedt Ilyaccona Ve TIPU pacyere
IO BTOPOIA rpynne rpeaeibHbIX COCTOSIHUIA Clieny-
€T npuHUMathb no taba 11
Ta6bnanuuma 11

Monyms | Monyne | £ =
YIIpYTOoCcTH| CABHra g -
Bun daHepbl E,, Gy, 3
MIla MITa % §
krc/em? | xre/om? S =
1 danepa kneeHas 6epe-
3oBas Mmapku OCO cop-
tos B/BB, B/C, BB/C
ceMucnoiiHag U NATU-
cloiHast
BAOJb BONOKOH Ha-| 9000 750 0.085
PYXHBIX CJI0€B 90 000 7 500 i
nonepek BoJokoH| 6000 750 0.065
HapYXHBIX CIIOEB 60000 [ 7500 ’
rox yrtoM 45° k so-| 2 500 3000 0.6
JIOKHaM 25000 | 30000 ’
2 (aHepa KiIeeHas1 U3 Ipe-
BECHUHBI JINCTBEHHULIB
Mapku @CD copros B/BB
1 BB/C cemucnoitHas
BIOJb BOJIOKOH Ha-| 7000 800 07
PYXHBIX CJIOEB 70 000 8 000 ’
nonepek BoJOKOH| 5500 800 0.06
HapyXHBIX CJI0€B 55 000 8 000 ’
noxn yriaom 45° x so-| 2000 2 200 06
JIOKHaM 20 000 | 22000 >
3 ®Danepa Gakenmusupo-
BaHHas Mapku ®BC
BAOJNb BOJIOKOH Ha-| 12 000 1000 0.085
PYXHBIX CJIOCB 120 000 | 10 000 >
nonepek BoJOKOH| 8 500 1000 0.065
HApPYXHBIX CJIOEB 85000 | 10000 ’
nox yrnom 45° x Bo-| 3 500 4 000 0.7
JIOKHaM 35000 | 40000 i
Mpumeyanne Kosppuumenr lyaccona v, ykasaH
)11 HanpaBieHUs, NEPNCHAUKYBAPHOro OCH, BAOAb KOTO-
POM ONpenencH MoayNb ynpyroctu £

Monynb ynpyrocTu ApeBecuHbl U haHeph wis
KOHCTPYKUMI, HAXOMSIUINXCS B PA3INYHbIX YCNO-
BUAX 3KCIUIyaTalMKU, NOABEPraloLlUXca BO3AEH-
CTBUIO TOBBILIEHHOW TeMMeparypbl, COBMECTHO-
MY BO3JACHCTBUIO TIOCTOSIHHOW W BpeMEHHOW

JUIMTEJIbHONA HArpy3oK, CleAyeT OIpeaeisiTb yM-
HOXEHUEM YKa3aHHbIX BHIlUE BeAUuuH £ 1 G Ha
KO GULMEHT 1, B TabN 5 U KOOQOUUMEHTHI .,
¥ m,, NpUBeAeHHbIe B M 3 2,6 U 3 2,6 HacTOA-
LIHUX HOPM.

Monynb ynpyrocTd ApeBeCHHbl U baHEpHI B
pacuyeTax KOHCTpykuuii (Kkpome onop JIBII) Ha yc-
TOWYUBOCTH U MO AeOPMHUPOBAHHOI CXEME CIEAYET
NPUHUMATL PaBHBIM U ApeeckHbl E! = 300 R,
(R, — pacueTHOE CONMPOTHBJIEHUE CXATHIO BIOJb
BOJIOKOH, IpUHHUMaeMoe 1o 1abn. 3), a Momyns
CABUra OTHOCHUTENIBHO OCEil, HamnpaB/ieHHbIX BHOJIb
M TIONEPEK BOMOKOH, (y o = 0,05 E 1, ma panepbr —

1

E,
EY,=250R,., Gy =%>(Ryo Eqy G, nipu-

HMMaloTcA 1o T1adu. 10, 11).

c?

4. PACYET DJIEMEHTOB JEPEBAHHBIX
KOHCTPYKIIUHU

A. PACYET 3JIEMEHTOB AEPEBAHHbIX
KOHCTPYKUMHM IO NPEAEJBHBIM
COCTOAHUAM IIEPBOM I'PYIIIbI

IleHTpaibHO-PACTAHYTHIE H HEHTPAIBHO-
CKAaThIC IJIEMEHTHI

4.1. PacueT LIEHTPAIbHO-PACTAHYTHIX JJIEMEH-
TOB CJIEAyeT MPOU3BOAUTH MO Gopmyse

N
F}{T SRP’ (4)

roe N — pacyeTHas MPOIOJIbHAS CUA;
— pacyeTHOE COMPOTUBJIEHHUE APEBECHHDI
PacCTSIXKEHMIO BAOJIb BOJIOKOH;
F,, — njoluagb, MonepeyHoro CEYEHUs: Je-
MEHTA HETTO
IMpu onpenenenuu F,. ocnabneHmsi, pac-
MOJIOXEHHbIE HA YYacTKe WIHHOM no 200 MM, chne-
JlyeT IPUHUMATb COBMELLEHHBIMM B OIHOM Ceyve-
HHUU
4.2. PacyeT uLEHTPAIbHO-CXKATHIX IJIEMEHTOB
TIOCTOSIHHOTO LIEJIBHOTO CEYEHMs! CIeAYeT MPOU3-
BOIUTH O PpopMynam
a) Ha NPOYHOCTH

N i
Fy <R (3)
06) Ha YCTOHYHMBOCTb
N
<R,
0 Fpacs (6)

rae R, — pacuyeTHOe CONPOTHUBIEHHE APEBECHHDI
CXATHIO BIOJIb BOJIOKOH,
@ — Ko3bdUUMEeHT MPOAOTBHOTO U3ruba,
onpeaenseMblid coracHo n 4 3,
F,. — niowanb HETTO NOMEPEYHOTO CeYEeHHs
9JIEMEHTA,



Fraey — DacueTHas miollanb a) 6
MOMEPEYHOIO CEUECHMS

3JIeMEHTa, NPUHUMA- rL

eMasi paBHOI" i

NpY OTCYTCTBUH OCJIa0NECHUH MU ' '

ocnabneHHusAX B OMaCHBIX CEYEHU - |

51X, HE BBIXOAALLUMUX HA KPOMKH Jr:
(puc 1,a), ecau muoians ociaab-

JieHU# He npesbiiaer 25 % F, P ! '

Froc = 6p rae Fy, — rmomam; i

ceyeHus 6pyTTO;

npu ocnabieHusix, He BLIXONS-

WMX HA KPOMKM, €CU IUIOHIab

ocnaﬁnenu,q npesbuaet 25 % Fy,, Puc. 1. Ocxa6-
=4 /3 JICHUA CKATHIX
Fracy o 3/IeMEHTOB

NMpH CUMMETPHUYHBIX OCTA0NIeHU-
SIX, BHIXOASIIMX HA KDOMKM (puc ¢ 7 HE Bblxoad-
l F F LIMEe Ha KPOMKY,
,0), pacy HT 6 — BRIXOIALIME
4. 3 KoadduimenTt npononb- Ha KPOMKY
HOro us3ruba ¢ cnemyer omnpene-
asth no dopmynam (7) u (8)
NpH TMOKOCTM 3ieMeHTa A < 70

A 2
«p=1-a(m], (7

npu rubKocTH asemeHTa A > 70

A
2 t))

rae xo3ddunuent a = 0,8 mna ApeBecUHLE U
a = | mna dauepsl,

kospduument A =
A = 2500 ans daHepb

4.4, TUOKOCTh 31EMEHTOB UENBHOTO CEYECHUS
OMIPEACNAIOT N0 opMyne

(9:

3000 nna ApeBeCUHB UM

l
=J)_, (9)

P
rae [, — pacuyeTHas JUIMHA 3JIEMEHTA,

r — pagMyCc MHEPLIMU CEYEHMS JIEMEHTaA C
MakCUMaJlbHbBIMU pa3MepaMu OpyTTo
COOTBETCTBEHHO OTHOCHTEJNIbHO Oceit X
wim Y

4.5. PacueTHyI0 AIMHY JIEMEHTOB /, cienyer
onpenensiTh YMHOXEHUEM UX CBOOOAHON ANUHDY /
Ha KOO(DPUUIMEHT i,

I, = I, (10)

cornacHo nn 421 u 6 25

4.6. CocraBHbIE 2JIEMEHTbI Ha MOAATIMBbIX
COeJMHEHUSAX, ONEePThHIE BCEM CCUYEHMEM, CliefyeT
PacCYMTHIBaTh HA NMPOYHOCTh U YCTOMUYHMBOCTbL MO
dopmynam (5) u (6), npu atom F,_u F pacy OMPE-
JIeNIATb KaK CyMMapHbIe TUIoIanu Bcex perBeil T'no-
KOCTb COCTABHBIX 3JIEMEHTOB A CJieAyeT onpene-
JIFTh C YYETOM NONAT/IMBOCTU COEAMHEHHIT 1o ¢op-
MyJie

C. 7 CHuII I1-25-80

b=, )2+ A7, (11)

rae Ay — rUOKOCTb BCEIO NIEMEHTA OTHOCUTEIBHO

ocH Y(puc 2), BLIMUCICHHAs 10 pacyeT-
HO# [ummHe [, 6e3 y4yeTa nooaT/IMBOCTH,

A — rubKOCTb OIAENbHON BETBU OTHOCH-
TeabHO OcH [—1 (cM puc 2), BblYKC-
JIeHHas MO pacyeTHOM JUIMHe BETBM [,
npu /| MeHblIe CeMU TOLMH (/) BET-
BU NMpHHHMAIOT A, = 0,

W, — K03 dHIMeHT NpUBEACHUA THOKOCTH,
onpeaengembiit no gopmyne

bhn,,
1+ k [0 Py —n, (12)
rae b u A — WMpUHA U BHICOTA MOMEPEYHOro Ce-
YEHUs DJIEMEHTA, CM,
n, — pacyeTHOe KOJIMYECTBO IUBOB B Jie-
MEHTE, OIPEIEIAEMOE YUCIIOM 11IBOB,
110 KOTOPbIM CYMMHUPYETCSI B3AUMHBIH
CIBUT 2JIEMEHTOB (Ha puc 2,a —
4 1Ba, Ha puc 2, 6 — 5 WBOB),
ly — pacyeTHas JUIMHA DJIEMEHTA, M;
N, — pacyETHOE KOJUYECTBO CPE30B CBSi-
3ell B OMHOM HiBe Ha | M 3JieMeHTa
(MpY HECKOMbKMX HIBaX C PasinyHbIM
KOJIMYECTBOM CPE30B CJIEMYET TPH-
HUMaThL CpeaHee sk BCEX LIBOB KO-
JIMYECTBO CPe30B),
k. — x03pPUIMEHT NONATAUBOCTH COCAM-
HEHHUI, KOTOPBHIHA ClieAyeT OINpenac-
nsTh o opMynam Tadbn 12

a) 6)
™M 17T 17

T i
‘-

73
A

L
T
T

ﬂL

= | L.._._1 4
= “""_’R FTTI1 T
o \'J‘ e $— =4 41
14 -Lb A4l 4
h h
1 y I ¥
\ Ny 4?-—-“; N ’r"(“‘—‘k
NH N LBV
N N NI gt»‘g\\% g
N R 3 NN
_-’K ___\:
‘1 y l 7
h h L

Puc. 2. CocraBHbIe 3JIEMERTHI
a — C NpoKJagKaMH, 6 — 0e3 NMpoKIadoK
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Tadbnuuwa 12

Koadpduument k, npu
Bun coenunenmit wewr- |
panbHOM
CKATHH usrubom
1 I'vo3om 1 1
1042 5d?
2 CranpHble HWIMHIPHYECKHUE
Hareju
a) nuameTpoM < !/, TOMIMHBI 1 1
COCAUHSAEMBIX JJIEMEHTOB 5d? 2.5d?
6) mmamerpom !/, TomumHel co-| 1,5 3
€INHSIEMBIX 3JIEMEHTOB ad ad
3 Jly6oBble UMITMHAPHYECKHE Ha- 1 1,5
reau d? d?
4 JyGoBbi¢ MnacTUHYATBIC Hare- — 1,4
am db,,
S Kneit 0 0
IIpumeuanue HduaMerps rso3neii u Hareneit d,
TOJIUMHY 3/IEMEHTOB g, WHPHUHY b M TONLUMHY & NAaCTHH-
YaTeIX Harejaen caenyeT NpyUHUMaTh B CM

[Ipu onpeneneHuu Kk, AnamMeTp rBO3AEH Cleay-
€T npuHUMarhb He Oosiee 0,1 TOMIMHBI COeTUHsIC-
MbIX 3/IEMEHTOB ECiu pazMep 3alleMIeHHbIX KOH-
LIOB rBO3acit MeHee 4d, TO cpe3bl B IPUMBIKAIO-
LIMX K HUM LIBaxX B pacyeTe He YUYUTHIBAIOT 3Haue-
HUe k. COCOMVHEHMH Ha CTAIBHBIX LUMIMHAPUYEC-
KUX HareJsix CleayeT ONPEenesTb IO TOJMLIUHE g
6osiee TOHKOrO U3 COEIUHAEMbIX 3IEMEHTOB

Ilpu ompeneneHuu Kk, IMaMETP AYyOOBHIX
LIWIMHAPUYECKUX Harejieil cieayeT MpUHUMATh He
oosee 0,25 TonyHE 60J1€€ TOHKOTO U3 COCIUHSI-
€MbIX 2JICMEHTOB

CBs31 B LLIBaX CJAEAYET PACCTABIATh PABHOMED-
HO MO JIMHe 3jJeMeHTa B lapHUpHO-onepThix
MPSAMOJHHEHHBIX 27IeMEHTaX JOIyCKaeTCst B Cpel-
HMX YeTBEepTAX LTUHbI CTABUTh CBSI3U B MOJIOBUH-
HOM KOJIMYECTBe, BBOIs B pacuer o ¢opmyte (12)
BEJIMYMHY A, TIPUHATYIO IUISE KPaHUX YeTBepTeH
IUTMHBI 3JIEMEHTA

I'mbKXoCTh COCTABHOIO DJIEMEHTA, BHIYUCIICHHO-
ro no ¢opMmyse (11), cieayer npuHUMaTh He 60-
Jiee THOKOCTH A OTACABHBIX BETBEH, orpeiessie-
Mo 1o opmyie

R

\/2 6p/F6p )

— CyMMa MOMEHTOB MHEpLHHU OpyTTO NOo-
nepeYHbIX CEYEHUI OTAENIbHBIX BETBEH
OTHOCUTEJIbHO COOCTBEHHBIX OCeii, Ma-
paUie/ibHbIX OcU Y (cM puc 2),

e 21 o

F,, — nuowans ce4eHust OpyTTO 2/IEMEHTa,
lg — pacyeTHas IUIMHA JJIEMEHTA

I'GKOCTL COCTABHOTO JIEMEHTA OTHOCHUTENILHO
OCH, NpOXOonsiNeif yuepe3 LEHTPbI TSVKECTH CEUSHU I
BCeX BeTBel (0Chb X Ha pUC. 2), CIeAYET ONPENeIUTh
Kak IS LIeJILHOTO 3JIEMEHTa, T.e 0e3 yyeTa ronar-
JIMBOCTHU CBSA3€H, €CNM BEeTBU HarpyXeHbl paBHO-
MepHO B ciyyae HepaBHOMEPHO HarpyXeHHBIX BET-
Beii ClielyeT pyKOBOACTBOBaTbcsA I 4 7.

EcaM BeTBH COCTaBHOIO 3JIEMEHTA HMMEIOT
pa3nM4HOE CEYEHME, TO PaCyeTHYIO TMOKOCTD A, BETBU
B dopmyie (11) cnemyeT NpUHUMATh PaBHOIA.

11

)\' i —— S el
l \lzltﬁp/Fﬁp (14)

ornpeleeHue /; NPUBENEHO Ha puC. 2.

4.7. CocTaBHbBIE 3JEMEHTHl Ha NOJATIIUBBLIX
COeIMHEHMSIX, YacCTh BETBEH KOTOPLIX HE omepra
MO KOHLIAM, JIOIYCKAETCS paCCYUTHIBATh HA NPOY-
HOCTb M YCTOHYHMBOCTDb Mo dopmynaM (5), (6) npu
CcOBJTIONeHUH CNIEAYIOLIMX YCAOBUIA.

a) IJIOIHAAU MONEPEYHOro CEYCHMS 3JIeMeHTa
F.u 1"'pacq CJICAYET ONPEALIISITh IO CEYCHUIO ONep-
‘l‘bIX BETBEM;

6) rHOKOCTb 3JIEMEHTa OTHOCHUTENILHO OCH Y
(cM puc 2) onpeaensiercs no ¢opmyine (11); npu
3TOM MOMEHT WHEpPLHUH MPUHUMAETCS C YYETOM
BCeX BEeTBeH, a IMIOLAaAb — TOJAbKO OMNEpThIX,

B) NP OMNpEIEICHHN FMOKOCTH OTHOCHUTEJIb-
HO ocd X (cM puC 2) MOMEHT WHEPLIUM CJIEXYET
onpenensts no gopmyne

I=[+051,, (15)

rne I v I, , — MOMEHTbI HHEPUMHU MONEPEYHbIX
CEUEHHUM COOTBETCTBEHHO OIEp-
TBhIX U1 HEOTICPTHIX BETBEH
4.8. PacueT Ha yCTOMYMBOCTb LIEHTPAJIEHO-CXA-
TBIX 3JIEMEHTOB MEPEMEHHOTO MO BbICOTE CEYEHMSI

CNeAyeT BLIMIOJIHATL MO GhopMyJie

N
OFrarcknn

Makc

SR, (16)

— TUJIOLIAAb MONEPEYHOrO CeYeHUs1 OpyT-
TO ¢ MAaKCMMAJIbHBIMH pa3MepaMHu,
k,ny — KO3hOULMEHT, yIUTbIBAIOIUMI nepe-

MEHHOCTB BbICOTbI CEY€HUs1, OTIpeaesis-
eMblii o T2 | npun 4 (n1a 3neMeH-
TOB ITOCTOAHHOTO CeveHus K, = 1),
¢ — KO3P@PHULIMEHT MPOAOABLHOIO HU3ruba,
onpenessieMbliid o n 4 3 i ruGkoc-
TH, COOTBCTCTBleLU,eﬁ CEYCHHIO C
MaKCUMaJIbHbIMH pa3MepaMH

e F

Makc

H3rndaemnie 3JeMEHTHI

4.9, PacueTr usrubaeMbIX 3J1EMEHTOB, obecrie-
YEHHbIX OT NOTEPHU YCTOHYMBOCTU TIOCKO# Gop-



Mbl aepopMmupoBaHus (cM nn 4 14 u 4 15), Ha
TIPOYHOCTb MO HOPMaJIbHbIM HAMNpSKEHUSIM Cle-
IyeT MPOU3BOIUTL MO Popmyse

M
—— <R

Wpacq v (17)

rie M — pacuyeTHbI M3rMOAIOIMIA MOMEHT,

R, — pacyeTHOe COMpOTUBJICHUE U3rUOY,
Wiacy — PACUCTHBIA MOMEHT CONpPOTMBICHUS
MONEPEYHOro CeueHUs aneMeHTa. s
Le/bHBIX 31eMeHToB W, . = W, s
U3rH0aeMbIX COCTaBHBIX JIEMEHTOB Ha
MONATIUBbIX COEIMHEHUSIX PaCUeTHbIN
MOMEHT CONPOTUBJIEHHUS ClelyeT NpU-
HUMaTb PaBHBIM MOMEHTY COMNpO-
TUBJEHUSA HETTO W, YMHOXEHHOMY
Ha Ko3pdULMEHT k,; 3HaYeHHUs K,, U1
3JIEMEHTOB, COCTaBJeHHbIX U3 OJWHA-
KOBBIX CJIOeB, MpHUBeneHbl B Tabn 13
[Ipn onpenenenun W, ocnabieHus
CeYeHHUM, pacroNOXKEeHHbIE HA yJacTKe
sneMeHTa mwiMHoi a0 200 MM, mpuHU-
MalOT COBMELIEHHBIMU B OOHOM ceye-

HUHU

Ta6bnanunua 13

3HavyeHne ko3¢pPULMEHTOB UIs
O6o3Hauenne | Yucno | pacueta M3rubaeMbIX COCTaBHBIX
K030du- C/10€B B 3JIEMEHTOB IIpY TIponeTax, M
LMEHTOB 3NEMEHTE
2 4 6 |9 u Gonee
k, 2 0,7 | 085} 0,9 0,9
3 0,6 | 0,8 0,85( 09
10 04 | 0,7 0,8 0,85
k, 2 0,451 0,65} 0,75 0,8
3 0,251 0,5 0,6 0,7
10 0,071 0,2 0,3 0,4

[lpuMeuaHnue JIngd NpoMexXyTOYHBIX 3HAYCHHUH
BEJMYUHBI TNIPOJIETA U YHUCTIA cNoeB KOIDIULIMEHTHI Onpene-
JISIIOTCA MHTepnosisiunei

4.10. PacyeTt nsrnbaeMbIX 31EMEHTOB Ha MPOY-
HOCTb MO CKaJbiBaHUIXO CHACAYET BbLINMOJHATH MO
¢opmyne

4
O _
16pbpacq
rie ( — pacyeTHas rioriepeyHasi CHia;
’ i¥)

S 6p ~ CTATHYECKHMIt MOMEHT OpyTTO CABUra-
€MOM YacTH MOMEPEYHOro CeYeHUst
3JIEMEHTa OTHOCUTENbHO HEUTPAIbHOM
OCH,

ls, — MOMEHT MHEpLUUHU BPYTTO MomnepevHo-
ro CeYEHUS IJEMEHTa OTHOCUTENBHO
HEWTPAJIBHOMN OCHU;
b — pacuyeTHas WHPHUHA CEUEHUS INEMEHTA,
— pacyeTHOe COMPOTHUBJIEHUE CKaJlbiBa-
HUIO NpUA u3rube

< Ry, (18)
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4.11. Konu4ecTso Cpe3oB CBA3EH /1, PABHOMEPHO
PacCTaBIeHHBIX B KAXIOM LLBE COCTABHOTO 2/IEMEHTA
Ha Y4acTKe C OJHO3HAYHOMH 3IMIOPOIl MonepeyHbix
CWI, JOJDKHO YIOBJETBOPSATb YCIOBUIO

I) S(MB - MA)SGP
e 2 Tl ’ (19)

roe T — pacuerHas Hecylasi CmocOOHOCTD CBsl-
34 B JAHHOM lIBE,
M, M, — usrubaolme MOMEHTHl B HAYaJIBHOM
A n KoHeYHOM B ceuyeHusix paccmar-
PHUBAcMOTo y4yacTtKa
Mpumeuanue [lpy HaTUuKMK B LUBE CBA3eil pasHOii
Hecyllel crocoOHOCTH, HO ONMHAKOBLIX 1O XapakTepy pado-

Thl (HanpuMmep, Haresneit U reosgeii), HecylliMe CrOCOOHOCTH
UX CJenyeT CyMMHpPOBaTh

4.12. PacueT 3;1eMEHTOB LIEJIbHOTO CEYEHUS Ha
MPOYHOCTh MPU KOCOM U3TUOE CleayeT MPOU3BO-
IUTb MO popMyIie

MX +y_y_
W, W,

<R,, (20)

rne M u M) — COCTaBJISIIOLIME PAaCYETHOTO U3TH-
farolero MOMeHTa Wi IJIaBHBIX
oceil ceueHUss A n Y
W.u Wy — MOMEHTbI COMPOTUBRIEHUH TONe-
pEeYHOro CeYeHUSI HETTO OTHOCH-
TENAbHO TJIaBHBIX OCell ceueHUuss X
nyY
4.13. KieeHble KPUBOJIMHENHBIE DJIEMEHTHI,
uzrnbaeMbic MOMEHTOM M, YMEHBIHAIOIIMM HX
KPUBH3HY, CJEayeT NMPOBEPSATh Ha paJualibHbie
pacTsruBalolvMe HanpsokeHus no dopmyne

(0'0 + o, )hl
2r

!

< R, g, 3

rae o, — HOPMAaJIbHOE HAMpPsKEHUE B KpalHeM
BOJIOKHE PacTSHYTOM 30HBI,

O, — HOPMAaJILHOE HaNpsiKEHUE B MPOMEXY-
TOYHOM BOJIOKHE CeyeHUs, WIS KOTO-
pOro OMpeNeasiioTCs paauajibHble pac-
TATUBAIOLIHAE HAIPSKEHUS,

h, — paccTOSSHUE MEXIY KpauHUM H
paccMaTpUBaeMbIM BOJIOKHAMH,

¥, — paaiMyC KpHMBHU3HbI JIMHUH, MPOXOIsi-
el yepe3 UEeHTP TAXECTU BIIOPHI
HOPMAJIbHBIX PACTITMBAIOLIMX HAMpsi-
XKEHUH, 3aKIJIIOUEHHOU MeXnay Kpaii-
HMM M paccMaTpUBaeMbIM BOJIOKHAMM,

Rp 99 — PaCuUETHOE COTIPOTHBJIEHUE IPEBECHUHDI
pacTIXEHUIO NOonepPeK BOJIOKOH, MPU-

HuMaemoe 1o i1 7 tTabn 3
4.14. PacueT Ha yCcTONYMBOCTD MIOCKO#H dop-
Mbl xeOpMUPOBAHHUS U3rMOAEMBbIX 3JIEMEHTOB
MPAMOYTONBHOIO CEYEHUS! CJIEAYET MPOU3BOAUTD 110

dopmyie
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M

R

oo = R, (22)

rie M — makcuManbHBIA U3TMOAIOLIUH MOMEHT
Ha pacCMaTpUBAaEMOM YYacCTKe lp,

— MAaKCUMaJbHbIit MOMEHT COMPOTHUBIIE-
HHUsI GpYTTO Ha PACCMATPUBAaEMOM yva-
cTKe /.

p
Kosdduuuenr ¢, a1 uarubaeMbix 371€MeH-

TOB IIPSIMOYTOJILHOTO IIONEPEYHOro CEUEHUs, 11ap-

HHUPHO 3aKpEIUICHHBIX OT CMELUEHUS M3 IUI0CKO-

CTH U3rnba Y 3akperieHHBIX OT MOBOPOTa BOKPYT

MPONOJBLHONR OCU B OMOPHBIX CEYEHUSAX, CIEAYET

onpenensrhb 1o popmysne

We

p

b2
=140 k,,
(‘PM lph ¢ (23)
roe I — PacCTOAHUE MEXITY ONMOPHBIMU CE€Ye-

HMSIMHM 3JIEMEHTA, a Npu 3aKperuie-
HUH CXAaTOH KPOMKU 3JIeMEeHTa B Ipo-
MEXYTOYHBIX TOYKAX OT CMELLEHUA U3
IJIOCKOCTU M3ruba — paccTosiHUe
MEXIY 3TUMM TOYKaMH,

b — mwMpHHa MOTIEPEYHOro CEYEHUS,
h — MaxkcHMaJbHasi BBICOTA IONIEPEYHOrO
CEUEHUS HA y4yacTKe lp;
kcp — k03¢ duLMeHT, 3aBUcAIMi OT ¢op-
MBI 3M10pHl U3THOAIOIIMX MOMEHTOB Ha
yJacTke /_, onpenessieMblii 1o Ta6i. 2,
3 npun 4 HacTOSILLIUX HOPM.

IIpu pacyere M3ruGaeMbIX MOMEHTOB C JIU-
HEeNHO MeHsolleica Mo MIMHE BHICOTON W IO-
CTOSSHHOM IUMPUHOMN IOIMEPEYHOro CEYEHUsI, He
HMMEIOLIMX 3aKPeTIEHUH U3 IUIOCKOCTH MO pacTa-
HYTOM OT MOMeHTa M KpoMke, wnu npu m < 4
KO3(DULKEHT @ ,, 10 dopmyIte (23) crenyer yM-
HOXATh Ha JOTIONHUTEIbHBIN KOIDDULHEHT K,
3Hauenus Kk, ,, NpuBeNEHbI B Tabn 2 npun. 4 Tlpu
mz4k, =L

IMpy nmoaKperieHuu M3 TUVIOCKOCTH u3ruda B
MPOMEXYTOYHBIX TOYKAX PACTHYTON KPOMKH 3J1e-
MEHTa Ha y4yaCTKe lp K03 pULHEHT @,,, onpeae-
JNeHHbIA 1o opmyne (23), cirenyer yMHOXaTb Ha
KO3(POUUMEHT K_,,.

/ h m?
kop =1+ O,l42%+l,76g+l,4ap—l pearRlel)

rie o, — HEeHTPaIbHbIHA Yo B paluaHax, ornpe-
JNENSAIOWUA y4acTOK 1p 3JIEeMEHTA KpYy-
FOBOTO OYepTaHMUs (VIS [PSIMOJIMHENR-

HBIX 31IeMeHTOB 0,= 0),
m — YMCJIO MPOMEXYTOUHBIX MOAKPEIICH-
HbIX (C OIMHAKOBBLIM LIArOM) TOUYEK
pacTAHYTOH KPOMKHU Ha 2ytxam'l(e A

m
(npy m 2 4 BeAUYUHY —2: crenyer
m

NPUHUMATh paBHOM 1)

4.15. [TpoBepKy YCTOMYMBOCTH IUIOCKOI Pop-
MBI AePOpPMUPOBaHUA U3rUOAEMBIX DJIEMEHTOB [BY-
TAaBPOBOrO UM KOPOOYATOro MOMNEpeyHoro ceye-
HUS CNenyeT NMPOU3BOAMTE B TEX CAyYasX, Koraa

I, 2 7b, (25)
rie b — lMpHHA CXATOTO MOMACA MOMePeyHO-
ro CeuyeHus.
Pacuer cnenyeT NpoU3BOAMUTH IO GoOpMyIIe
M
<R,
W @9)

roe @ — KOO OULUHMEHT MPOIOJBHOro MU3ruba
M3 [JIOCKOCTH M3ruba cKaToro nosca

9JIEMEHTA, OnpenenseMblii Mo n 4 3;

R, — pacuyeTHOE CONPOTUBIEHUE CXKATHIO,
W6P — MOMEHT COTNPOTUBJIEHUS OPYTTO NoIIe-
peYyHOro ceueHud; B caydae paHepHbIX
CTEHOK — MPHUBENCHHBII MOMEHT CO-
NPOTUBJICHUS B MJAOCKOCTH u3ruba

3JIEMEHTA.

OneMeHTbl, NOABEPIKEHHbIE AEHCTBHIO
0CeBoi CHIBI ¢ H3rHOOM

4.16. PacueT BHELEHTPEHHO PAaCTAHYTHIX U
PacTsIHYTO-U3rHOaeMbIX 3JMEMEHTOB CJIENYET MpPO-
U3BOIMTD 1O popmyne

N M
F *w'&&s&’ 27)
pacy pacy

te W .., — PACUETHBIA MOMEHT COMPOTUBICHHUS
MONEPEeYHOro ceuyeHust (cM 1. 4 9),

F,,.q — TUIOWANDb PACYETHOTO CEYEHHs] HETTO

4.17. Pacyer Ha MPOYHOCTb BHELIEHTPEHHO CXa-

TBIX Y CXAaTO-U3rMOaeMBbIX JIEMEHTOB CJIENyeT Npo-

U3BOAMTL 110 popmyne

N M,
+———<R, 28
Wpacq ( )
rae M, — u3ruGarmuid MOMEHT OT NEeWCTBUS
TONEPEYHBIX Y NPOROJILHBIX HATPY30K,
onpeaensgeMblii U3 pacyera ro aedop-
MMPOBaHHOM cCxeMe

F,

pacu

[MMpuMeuanusa 1 Ina wapHUPHO-ONEPTHIX NIEMEH-
TOB NPY CUMMETPUYHBIX 3MIOpaX U3rMGaIOLIMX MOMEHTOB
CHUHYCOUIANBHOIO, napa60nuqec1<oro, MNOJINTOHANBHOTO N
6/M3KMX K HUM OYepTaHMU, a TaKkKe MU KOHCOJIBHBIX dfe-
MEHTOB M, CrieayeT OnpeaeniaTh no popMyne

M
M, = T (29)
rie & — ko3bdHuMeHT, M3MeHsAwWUAcs or | mo O,

YYUTBIBAIOLLNIA IOTOIHUTENBHBIA MOMEHT OT Mpo-
JOTIBHOM CUJIBL BCAEACTBUE TIporuba sjemeHTa,
onpeneaseMblil o ¢opmyne

N
E=1- .
‘PRcFGD (30)
M — wzruGarolly MOMEHT B pacYeTHOM ceueHUU Oe3

yyeTa QOTNOJHUTENBHONO MOMEHTa OT MpOAOJb-
HOW CWJIBI,




¢ — KoadhduuueHT, onpeaenseMblit o gopmyne (8)
n43
2 B ciyyasx, KOraa B LLapHUPHO-OINEPTHIX 3IEMEHTAX 3I1I0-
Pbl H3rMGAIOLLMX MOMEHTOB UMEIOT TPEYTONLHOE WK MPAMOY-
TONIbHOE oYepTaHKe, K03pdHLMeHT & no popmyne (30) crenyer
YMHOXaTh Ha MONpPaBOYHEI KOIPOULIMEHT K,

/C” = + &(1 - (X"). (31)

rae o, — KO3((UUMEHT. KOTOPBIA CIENYeT MPMHUMATDH
paBHbIM 1,22 npu 3miopax M3rnbaroLMX MOMEHTOB
TPEYroNbHOIO OYePTaHUSA (OT COCPEROTOYEHHOIT
cunbl) ¥ 0,81 npu 3mopax NpsAMOYTOJbEHOIO ouep-
TaHus! (OT MOCTOSTHHOTO U3rMOalolIero MOMEHTA)
3 Tlp¥ HECUMMETPUYHOM 3arpyXeHUH LLAPHUPHO-OMep-
THIX 37IEMEHTOB BETMYMHY M3rMO6alolIEroc MOMeHTa M, cnesyet
onpenensaTs o gopmyne

M, M
M, =—=+2+ 32
o ’
& E ¢
rie M, u M, — wu3srnbalolune MOMEHTBI B PaCUETHOM Ceye-

HHUH IJIEMEHTA OT CHMMeTpM‘{HOﬁ U KOCO-
CHMMETPUYHOI COCTaB/AIOLIMX HAarpy3KH,
E. M€ — xoddpuuMeHTH, OonpenensemMbe No
dopmyne (30) npu BenMuMHax rubkocTeit,
COOTBETCTBYIOLIMX CUMMETPUYHOI U KOCO-
CUMMETPUYHON opMaM NMPOAONBLHOTO U3-
ruba
4 Jlnsg 3aNeMEeHTOB MEPEMEHHOTrO IO BLICOTE CEYEHUS TLIO0-
anb 1-”5p B ¢opmyne (30) cremyeT MpUHUMATL Ul MaKCH-
MaJILHOTO IO BBICOTE CEYEHMSs, a KOIGDULMEHT ¢ crenyeT
YMHOXaTb Ha K03(hGbUUMEHT K, ., TIPUHUMAEMBIi To Tabn |
nput 4
5 Ilpu OTHOLIEHUH HanpsiXeHUH OT U3rnba K HanpsKeHU-
M oT cxartust MeHee 0,1 cxaTo-uU3rubaeMble 37eMEHThI Clie-
IyeT MPOBEPATH TaKKe Ha YCTOMYMBOCTB Mo dopmyne (6) Ge3
yuyeTa U3rubaloLero MOMeHTa

4.18. PacyeT Ha yCTOHYMBOCTH IUIOCKOM ¢op-
MBI 1e(hOPMUPOBAHUA CKATO-U3rMOAEMbIX 2JIEMEH-
TOB CJIEAYET NMPOU3BOAUTH M0 GopMye

n

N_ (M,
(pRc Fﬁp Om RMW6p

<1, (33)

e Fg, — mowank OpyTTO C MaKCHMaJlbHbIMM
pasMepaMH CEYCHHUSI IEMEHTa Ha y4a-
CTKe lp;

Wg, — cM. n414;

n =5 — AN DJIEMEHTOB O€3 3aKkpenicHUus
pacCTAHYTOM 30HBI M3 IUIOCKOCTH AE-
¢dopmupoBaHusa U # = 1 and s/eMeH-
TOB, UMEIOILMX TaKHE 3aKpEIUICHUSA,

¢ — Ko3(hPUUUEHT MpOoAoJaLHOro n3ruba,
onpenaenseMoulii mo ¢opmyie (8) wia
rMOKOCTH yYyacTKa JIEMEHTA pacyeT-
HOH JUTMHOM Ip U3 IUIOCKOCTH Aedop-
MUPOBaHMS,
@)y — Ko3bduIMEHT, onpenensieMbiil Mo
dbopmyne (23)

Ilpy HanuyuM B SJIEMEHTE HAa yyacTKe 1p
3aKPEMICHUIE U3 TUIOCKOCTH neopMUpOBaAHHUA CO
CTOPOHbI PAaCTSHYTOI OT MOMEHTa M KPOMKM KO3(-
butineHT @,, ceayeT yMHOXATh Ha KO3(GPULHEHT
k. omipenensembiii no dopmyne (24), a xoapdpn-

n

LMEHT @ — Ha KO3 duimeHT k), no dbopmyse
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koy =1+/0,75+00 A 06a 1]
avy = L+ 070+, " +3ap7 m,(%)

meoa,lp,hnm—cm m4l4

1’1p U pacyeTe 3JIEMEHTOB NePEMEHHOIO M0 Bbl-
COT€ CEUYEHHMSA, He UMEIOWUMX 3aKperuieHuMd U3
TUTIOCKOCTH IO PACTAHYTO# OT MOMeHTa M KpoM-
Ke, WU nipu m < 4 KOI(OULIHMEHTH @ U @, OTI-
penensiemble 1o ¢opmynam (8) u (23), cnenyer
JIOITOJTHUTENILHO YMHOXATh COOTBETCTBEHHO Ha KO-
3bGULMEHTHI K, y U K, )/, IPUBENEHHBIE B Tab1. 1
u2npun 4 Tlpumz4 k, =k, =1

4.19. B cocTaBHBIX CXXATO-U3rM0aEMBbIX 3JI€MEH-
TaxX CJICAyeT TPOBEPSTH YCTOWYMBOCTHL Haubolee
HaMpsHKEHHOM BETBU, €CJIM PacyeTHasl IUIMHAa €€
NpeBLINIAET CEMBb TOJIIMH BETBH, T10 (hopmyJie

N M

—+—< @R

Fo W, 1R, (35)

rae @, — Xo03ppuumueHT NpoaosbHOro u3ruba
JUISI OTHEJbHOM BETBU, BBIUMCIIEH-
HbIM 1O €e pacyeTHOM AnuHe /| (CM
n 4.6),

— IUIOLIaJb U MOMEHT CONPOTUBJIEHUS
OpYTTO IOMNEPEYHOTO CeYEeHUS IJie-
MEHTa
VCTOMYMBOCTE CXATO-H3rMOAEMOro COCTaBHO-

rO 3JIEeMEHTA M3 IUIOCKOCTH M3ruba ciemnyer rpo-

BepaATh M0 opmyiie (6) Ge3 ydyeTra M3rubaloero

MOMEHTa
4.20. KonuyecTBO Cpe30B CBA3EH 1, PaBHO-

MEPHO PACCTABJIEHHBIX B KaXJIOM 1HBE CXaTO-H3-

rubaeMoro COCTABHOIO 2JICMEHTA Ha Yy4acCTKE C

OIHO3HAYHOM 3IMOPOH MONEPEYHbIX CUJI TP NIPHU-

JIOXEHMHU CXHMAIOLleil CUIH 10 BCEMY CEUYEHHIO,

IOJDKHO YIOBJIETBOPSITH YCAOBUIO

LSM S,
ne 2 —TI;;_ ’ (36)

Fop W

p’ P

rae S6p — CTaTUYeCKuli MOMEHT OpyTTO CIBUTA-
€MOif YaCTH MOMEPEYHOro ceueHUs
OTHOCHUTEJIbHO HEHUTPAJILHOM OCH,
16p -~ MOMEHT UHEPLIUU OPYTTO MonepeyHo-
IO CEYEHHA DJIEMEHTA,
T — pacueTHas Hecyllas Crnocob6HOCTb Oll-
HO# CBA3M B JAHHOM LlBE,
M, — usrubaowmit MOMEHT, onpenesnsie-
Mmpisinon 4 17

Pacyernsie JUIMHBI M Npeleblble THOKOCTH
3JIEMEHTOB JIePeBAHHBIX KOHCTPYKIMIA

4.21. JInsa ompeneneHUs pacueTHOW IJIMHbI
NMPAMOJIMHENHBIX 2/IEMEHTOB, 3arPyXeHHBIX Mpo-
JOJNbHBIMU CHWJIAMH MO KOHLAM, KO3MOUUMUEHT
cieayeT NPpUHUMaTh PaBHBIM
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NMpH HIAPHUPHO-3aKperUieHHbIX KOH1IaX, a TaK-
Xe NpH IWApHUPHOM 3aKpeIUIEHUM B IIPOMEXKYTOY-
HBIX TOYKax 2jieMeHTa — 1;

MpU OOHOM LIAPHUPHO-3aKPE/UVICHHOM U ApY-
roM 3alleMJIeHHOM KoHue — 0,8;

MPU OJHOM 3alIEMJIEHHOM M JPYroM CBOGOX-
HOM Harpy>XeHHOM KOHLie — 2,2,

npu o6ouX 3alleMIeHHBIX KOHLax — 0,65,

B cnyuyae pacnpeneneHHOM paBHOMEPHO IO
IUTUHE 3JIEMEHTA NPONOJbHON HAarpy3ku Koadodu-
LMEHT [, CIEAYET NPUHUMATb PABHbBIM.

TpY 000MX ILIAPHUPHO-3aKPETUIEHHBIX KOHLIAX —
0,73;

IIpU OJAHOM 3alleMJIEHHOM U JIpyroM cBo6on-
HOM KOHILie — 1,2.

PacueTHy10 WIMHY epeceKalolUXCs dJIEMEH-
TOB, COEAMHEHHbIX MeXIy cob0i B MeCTe nepece-
YeHMs1, CJIedyeT NIPUHUMATh PABHOM"

NMpHU NPOBEPKE YCTOHYMBOCTU B TUIOCKOCTH
KOHCTPYKLIMI — pacCTOSSHUIO OT LIEHTpa y3ja 0
TOYKH TIEPECEeYEHHUS DJIEMEHTOB,

NpY MPOBEPKE YCTOHYUBOCTH U3 IIOCKOCTU
KOHCTPYKIIHH.

a) B cyyae I€pecedeHMsT ABYX CXaTbIX 3Jie-
MEHTOB — MOJIHOW JUIMHE 3JIEMEHTa,

6) B ciyyae mepeceyeHMs CXATOro 3JEMEHTa
C HepaboTawoliUM — BEJIUYHHE 1], YMHOXEHHOM
Ha KO3(QOULHUEHT

Ko
(37)

— TIOJIHas IJINHA, THOKOCTh U TUTO-
1adb TONEPEUYHOTO CEYeHMUs
CXAaToro 3JIEMEHTA;
L, Ay, F, — muHa, rubKOCTb U IUIOWIAAb
TONEePEYHOTO cCeYeHUs Hepabo-

TAIOUIETO DJIeMEHTa
BenuuuHy u, crenyer npuHUMAaTh He MeHee 0,5;
B) B CJIyyae MEpPeceUeHMs CXKATOro 3JIEMEHTa C

PacCTAHYTbIM PABHOM IO BEJIWYMHE CWJIOA — Hau-

OonbLIeld ATMHE CXATOro 3JIEMECHTA, U3MEpPSIeMOil

OT LIEHTpA y3/1a A0 TOYKHU NEPECEYEHUS] IEMEHTOB

Ecnn nepecexkalpouuyecss 3J1€MEHTH UMEIOT

COCTaBHOE ceuyeHue, To B ¢opmyny (37) cnenyer

MOACTABJIATh COOTBETCTBYIOLLIME 3HaUYEHUS rHOKO-

CTH, omnpenensieMble o dopmyie (11)

4.22. T'uGKOCTb 7IEMEHTOB ¥ UX OTIEJIbHEIX BET-

Beil B iepeBSIHHBIX KOHCTPYKIHUSAX He JOJDKHA Ipe-

BbILIATh 3Ha4Y€HUH, YKa3aHHBIX B Tabn 14

Ta6auuma 14

me [, A, F

INpenensHasn
HaumeHoBaHte 371EMEHTOB KOHCTPYKLMIt | o = A
1 Cxarsle riosica, OTNIOpHbIE PAacKOChl M 120
OMOpHbie CTOMKHU (PepM, KOMOHHBI

Ipodonscenue mabn 14

Mpenensuasn

HaumMeHoBaHHe 371EMEHTOB KOHCTPYKIIUIA
TH6KOCTb A,

2 Tlpouue cxaTble JeMEHTHl ¢depM U 150
JAPYTHUX CKBO3HBIX KOHCTPYKLHHI

3 Cxatble 3JIEMEHTHI CBAA3eH 200
4 PactanyTble rosgca ¢epM B BEPTUKATb- 150

HOMH TUTIOCKOCTH

5 Ilpouue pacTAHYTbIE 3JIEMEHTH GhepM 200
U JIPYTUX CKBO3HBIX KOHCTPYKLIMIA

Jlns onop BO3AYIHBIX JIMHHUIA

3IeKTponepenaqu
6 OcHOBHbIE 3JIEMEHTHI (CTOMKM, TpH- 150
CTaBKM, OTIOPHBIE PACKOCHI)
7 TIpouue 3JeMEHThI 175
8 Caszn 200

MpumeyaH e JIna cKaTbiX 3/IEMEHTOB EPEMEH-
HOTO CEYeHMS BENMYMHBI MPENENBHON IMOKOCTH A, . YM-

HOXAaloTCsl Ha 1/k,,d,,- , The KO3(PUUMENT K,y TPUHUMAET-
canoTabn 1 npun 4

Oco0eHHOCTH pacyeTa KJieeHLIX 3JEMEHTOB
u3 danepsl ¢ apeBecHnoi

4.23. PacueT KieeHbIX 2/1eMEHTOB U3 (haHepbl C
IPEBECUHOI CiieayeT BHITIOIHSATD TI0 METOMY HpPH-
BEIEHHOTO IOTIEPEYHOTO CEYEHMS

4.24. TTpoyHOCTb pacTaHyTO# (haHepHOil 00-
IIKBKH IUIMT (puc 3) U maHene# cnelyeT MmpoBe-
psATh 110 popMye

M

np

<myRyp, (38)

rne M — pacyeTHblil U3rudaIoOLINii MOMEHT;

Rq)p — pacyeTHOe COMNMpOTUBACHUE (haHepsl
DPaCTSDKEHHIO,;

my — K03(pDULMEHT, YIUTHIBAIOLUA CHHU-
JKEHHE PACYETHOTO CONPOTHUBIIEHUS B
CThIKax (haHepHOI OOIIMBKU, IPUHU-
MaeMblii paBHBIM MPU YCOBOM COEIU-
HEHMU WIU C JABYCTOPOHHUMH Ha-
knagkaMmu m, = 0,6 nna daHepsl
OGBINHOM U my, = 0,8 ansa daHepnl
G6akenuszupoBaHHoi [Ipu oTCcyTCTBUM
CTBIKOB My = 1,

W,p — MOMEHT CONpPOTUBJIEHMs noneped-
HOTO CEUEeHMsl, PUBEIEHHOrO K (a-
HEpE, KOTOPHIA CJAEAYyET onpene-
JISTb B COOTBETCTBUM C YKa3aHUAMU
n 425
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Puc. 3. ITonepeunoe cedenue KI€EHBIX ILTHT H3 (haHepbl
H ApeBEeCHHBI
1 — npononbHbie pebpa, 2 — obuMBKa

4.25. TpuBeaeHHbIH# MOMEHT CONPOTHUBICHUS
TIONEPEYHOro CeueHus KIEEHBIX IUTAT K3 (haHepwl
€ IPEBECUHOI CIIeAyeT ONpPEeAeNsTh 1o Gopmyre

I
W =—%, (39)
Yo
rae y, — pacCTOSIHHE OT LeHTPa TSKECTH IpH-
BENEHHOTO CeYeHHUs IO BHELUHeH rpa-
HU OOLIUBKY,
I, — MOMEHT UHEPLIUHU CeYeHUs, IPHBENEH-
HOro K daHepe

E
Inp:]d)*'[u’E::’ (40)

rae Iq) — MOMEHT HHEPHHH IIONEePEYHOro ceye-
HUs haHepHbIX OOILUBOK;
I, — MOMEHT MHEpLUM TONEPEYHOTO Ceye-
HHS AEpeBAHHBIX pebGep Kapkaca,
Eﬂ/E(p — OTHOLLUIEHWe MonyJei yIpyrocTu Jpe-
BECUHBI U (PaHephl
Ilpu onpeneneHuu NPUBENEHHBIX MOMEHTOB
MHEPUMH U TIpUBENEHHBIX MOMCHTOB CONPOTHB-
JIEHUSI pacyeTHY10 mupuHy dasepHBIX 061MBOK
clenyeT pMHUMaTh paBHoit b, = 0,95 npu /> 6a

pacy
u by, = 0,15 ;b npu / < 6a (b — nonHasA WIKMpHU-
Ha ce4eHus TUTHTHI, / — MpOoJIeT IUIUTHl, @ — pac-
CTOSIHUE MEXIY NPONOJIbHBIMUA peGpaMU 110 OCAM).

4.26. YCTOIYMBOCTb CXATOM OGLUMBKY ITUTUT U
naHesneit cnenyeT NMpoBepAaTh Mo dopmyne

M
——— <R, .,
(pcanp be (41)
1250 a
rae = —— npu — 2 50,
Y
5)2 a
0 =1 =G50 non § <0

(a — paccrosHue Mexny pebpamu B cBety, § —
TONIUMHA (haHeph!).
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Bepx#1010 OGLIMBKY ITUT JONOJIHUTENIBHO Cle-
ZyeT NPOBepSATh Ha MECTHBIM U3rHb OT COCPeIOTO-
yeHHOro rpy3a P = ] kH (100 krc) (¢ xoa3dpdu-
LHUEHTOM Neperpy3ku # = 1,2) Kak 3aIeJlaHHYIO B
MeCTax NPUKIEUBAHUs K peOpaM IIaCTHHKY.

4.27. IlpoBepKy Ha cKaibsiBaHue pebep KapKa-
ca IVINT ¥ NaHeneil uam obLIKMBKY 110 LIBY B MECTe
MPUMBIKAHUA €€ K pebpaM cienyeT IPOM3BOILUTH
o dopmyie

oS,
np
T =R (42)
np“pacy
roe ( — pacyeTHas IoIepeyHas CUia,
S — cTarudyecKMil MOMEHT CABUraeMoii ya-

ap
CTU NPHUBEICHHOIO CEYCHUA OTHOCH-~

TEJBHO HEUTPAIILHOM OCH;

R, — pacyeTHOE CONPOTHBJICHHME CKaJIblBa-
HMIO IPeBECHHBI BIOJIb BOJIOKOH WIH
daHepBl BIOMHb BOJOKOH HAapyXHBIX
CJIOEB;

b,y — DACUETHAs IUIMPHHA CEYEHHUS, KOTO-
PYIO CJIeAyeT IPUHUMATD PAaBHOM CyM-
MapHO# 1IUpHHE pebep KapKaca
4.28. PacyeT Ha NpPOYHOCTH ITOSICOB U3rnbae-
MBIX 3JIEMEHTOB IBYTAaBPOBOTO M KOpPOOUATOTO
ceueHnit ¢ paHepHpIMU cTeHKamu (puc 4) crneny-
€T NpOou3BOAUTH Mo dopmyne (17), npuHUMas
Woaca = W p» TIDU 9TOM HANPSDKEHHs! B PACTSAHY-
TOM I0sICe He NOJIKHBI NMPEBHILIATH Rp, a B CXa-
TOM — @R, (¢ — KO3(PPULHEHT NMPONONLHOIO U3-
ruba U3 TVIOCKOCTH M3ruba).

a) 6)
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Puc. 4. Tlonepeunoe cegenne KiieeHbIX OAJIOK ¢ NIOCKOMH
danepHoil cTenkoi

a — [BYTaBPOBOTO CEYEHUsI, 6 — KOpoO4aTOro ceueHust

4.29. Ilpu npoeepke CTEHKM Ha Cpe3 IO
HeWTpanbHOH ocu B dopmyne (42) 3HayeHue R,
MPUHUMAETCS paBHLIM R(b cp @ PACYETHAs NPHU-
Ha bpacq

bpac‘l = ZSCT’ (43)

rae 2§, — CyMMapHas TOLIMHA CTEHOK
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IIpy npoBepke CKalbIBaHMA MO LWIBAM, MEXAY
TOSICAaMH U CTEHKOH B dopMyne (42) R, = Ry .
PAacueTHYIO LUMPUHY CeYeHUs CleayeT MPUMHUMATh
paBHOM

b . .=nh

pacy -
rae h, — BBICOTa NOSCOB,
n — YUCJIO BEPTUKAIbHBIX 1LBOB.

4.30. [TpoyHOCTHL CTEHKU B OIIAaCHOM CEYEHUU Ha
NeACTBHE [VIaBHBIX PacTATMBAIOUIMX HATIPSDKEHMI B
H3rubaeMbIX JIEMEHTAX ABYTaBPOBOTO U KOpobuaTo-
IO CeYeHMH CIeyeT MpoBepsTh no Gopmye

(44)

n’

O,

2
Bt GUREL I

rae R¢pa — pacyeTHOe CONpOTHUBIIEHUE (DaHEpHI
PACTSKEHHUIO TOJ, YIJIOM O, omnpene-

nsemMoe no rpaduky puc 1 npun 5;
G, — HOPMQIbHBIE HATNPAXEHUS B CTEHKE
OT u3ruba Ha ypoBHE BHYTpPEeHHEH

KPOMKH TOSICOB,

T, — KacaTeJIbHbIe HAMIPSDKEHMS! B CTEHKE Ha
YpOBHE BHYTpPEHHEH KPOMKH IOSACOB;
0. — YTOJ, OTIpelensgeMblid U3 3aBUCHMOCTH

B. PACYET DJIEMEHTOB AEPEBSHHbBIX
KOHCTPYKLIMH 1O NTPEJEJBHBIM
COCTOAHHMAM BTOPOM I'PYIIIIbI

4.31. [IecdopMauy epeBSIHHbIX KOHCTPYKUHUA
WIH UX OTHENIbHBIX NIEMEHTOB CIIEAYET ONpeessiTh
C Yy4E€TOM CJBMIa M TIOJATIMBOCTH COENMHEHMIA
BenuuuHy nedopMaumii NoJaTiuBOro COeAMHEHHUs
MY TOJIHOM MCIIONBb30BAaHHM €ro Hecyllei cro-
COGHOCTM CNienyeT NPMHUMATH 1o Tadu. 15, a npu
HEMOJIHOM — HPONOPILHOHANBHO AEHCTBYIOLIEMY
Ha COEMUHEHHME YCUIIHIO.

Ta6nuuma 15

Jedopmanus
Bun coeauHenuns COEAUHEHMSA,
MM
Ha no6ossIx Bpy6Kax u Topel B Topell 1,5
Ha narensix scex BuIos 2
B npuMBbIKaHHUSX NMONEPEK BOJOKOH 3
B x/1eeBbIX COEMMHCHUSAX 0

4.32. I1poruGs! 3/1eMEHTOB 3MAHUI H COOpYXKe-
HMI HE NOJDKHBI NPEBbILIATL BEJIMUMH, MPUBEICH-
HBIX B Ta0x. 16

2t
tedq = et 46) Ta6nuuma 16
Oer TpenenpHsie
YCTORYUBOCTh CTEHKH C MPOIOJIbHBIM IO OTHO- DIIeMeHThI KOHCTPYKUMIT ;‘ﬂp)‘(’r:m B
0. 0J1eTa,
LICHHIO K OCH JEMEHTa PACTIONIOXEHHEM BOJO- O e Gome
KOH HapyXHbIX CJIOEB CIEAYyEeT NPOBEPSATH HA NEH-
CTBUE KACATeJIbHbIX M HOPMAJIbHBIX HaNpsDKeHUN 1 Banku MexaysTaxHBIX NepeKphITHi 1/250
MpH YCJIIOBUU 2 Bajiku yepAavyHBIX NepeKpLITU 1/200
her > 50 47 3 ITokpeiTHA (KpOME €HIOB)
S ’ (47) a) NMPOroHbI, CTPONWIbHBIE HOTH 1/200
roe h. — BBICOTA CTEHKHM MEXIY BHYTPEHHUMMU 6) Ganxu koHcONbHbIE 1/150
er AHSIMI TIOJIOK: B) ¢epMbI, KieeHble 6aiku (KpoMe 1/300
5 D i KOHCOJIBHBIX)
— TOJNIIHUHA CTCHKHN. F) [UIUTEI 1/250
Pacyer cnenyeT npoussoanuTts no Gopmyne ) OBDEILETKH, HACTHIIBI 1/150
p . 4 Hecyuine 21eMEHTEI €HIOB 1/400
CT CT
1005 + > <1 5 IMaHenu u aneMeHTH PaxBepkKa 1/250
1008
ku[ th J kr — (48) [Mpumeuyanuss 1 Ilpu Kanuumy LWITYKATypKU NPOrué ane-
hpac 4 MEHTOB MNepeKPLITHI TONBKO OT JIMTENbHOM BpeMEHHOM Ha-
IPY3KU He AONXeH npebpiuath 1/350 nponera
e k. v k. — Koad)Q)uuueHTm, onpenensieMble 2 Ilpy HanW4IUU CTPOUTENBHOIO MOAbEMA NPEAETbHbIA
" T nporu6 KieeHbIX 6aNI0K JOMycKaeTcsl yBenU4uuBath o 1/200
no rpacdukam puc 2, 3 npui. 5, nponeTa

hpacq — pacyeTHasi BLICOTA CTEHKH, KOTOPYIO
cJieqyeT NPMHUMATh PaBHOW /1 TIpH
PacCTOAHUU MeXIy peGpamu a 2 h
¥ papHOW anipu a < h

I1pu norepeyHOM IO OTHOLIEHUIO K OCH 3Jie-
MEHTA PACIONIOXEHUM HAPYXHbIX BOJIOKOH ¢aHep-
HOM CTEHKH MPOBEPKY YCTOHUMBOCTH CAEAYET NMpPO-
M3BOIUTH 1o ¢dopmyne (48) Ha NeiCTBUE TOILKO

KacaTeJIbHbIX HaNpsXeHUH B TeX cayyasx, Koraa

%T- > 80 (49)

4.33. Tlporu6 uarnbaeMbIX 3JIEMEHTOB CJIEIyeT
OMpeaesiTh 10 MOMEHTY MHEPLUU MOINMEPEYHOro
ceyeHuUs OpyTTO 151 COCTABHBIX CEYEHUIT MOMEHT
MHEPUMY YMHOXaeTcs Ha KO3GhUUMEHT K, y4U-
ThIBAIOUIMH CABUI MOJATIMBBIX COEAMHEHUI, NpU-
BeACHHBIN B Taba 13

HaunGonblunit nporu6 1apHUPHO-ONEPTHIX U
KOHCOJIbHBIX U3rM0aeMbIX 3JIEMEHTOB MTOCTOSAHHO-
r0 ¥ MEPEeMEeHHOTO CeueHHH fCenyeT onpenensThb
no gopmyne



h 2
f=% 1“{7) (50)

rae f, — nporu6 GaJKu MOCTOSIHHOIO CEYeHHs
BBICOTOM h 6e3 yueta aedopmaumii
CABHIA;
h — Haubonblllag BLICOTa CEUYEHUS;
nponer 6aiku;
k — xoadduMEHT, YIATHIBAIOLIUH BIMS-
HME TEPEeMEHHOCTH BBICOTHl CEYeHMH,
NMpUHUMAEMblii paBHbIM 1 Wi Ganok
MOCTOSIHHOTO CEYECHMST,
¢ — K03(h}HIMEHT, YIHTHIBAIOWIHIA BIMA-
HUe Tedopmauuii caBura ot nomnepey-
HO# CWIIbL.
3HayeHus1 KO3PPHULIMEHTOB K U ¢ WIS OCHOB-
HBIX PaCYeTHBIX CXeM GaJloK NMpUBEIEHH B Tabn 3
npun. 4.
4.34. INporu6 xireeHbIX 3MeMEeHTOB M3 haHepbl
C IPEBECUHON cienyeT onpenenarb, NMPUHUMAs
XeCTKOCTb ceveHus pasHo# 0,7EL, . Pacuernas
LIMPpUHA OOLIMBOK IUIMT M NAHENCH NpU onpene-
JIECHMH niporuba NMpUHUMAETCS B COOTBETCTBHUHU C
yKazaHHUsIMU 1. 4.25.
4.35. IMporu6 cxato-u3ruéaeMbIX LIAPHUPHO-
ONEePTHIX CHMMETPHYHO Harpy>XXeHHbIX JIEMEHTOB
H KOHCOJIbHBIX 3/IEMEHTOB CJIEAYET ONPENEINATH IO

dbopmyne

-~
|

=L
v £’ 51

rie f — nporu6, onpenensieMbiit no gopmyne
(50);
&€ — ko3dduuneHT, onpenenseMbiit no
dbopmyne (30).

5. PACYET COEIMHEHH 3JIEMEHTOB
JEPEBAHHBIX KOHCTPYKILIUH

O0mpue ykazauns

5.1. Ieiictrylolnee Ha coeAMHeHHe (CBA3b) YCH~
JIME He JNOJ/DKHO MNpeBbIILIATh PACUETHOM HecyHiei
COCOGHOCTH coeauHeHus (cBa3u) T

5.2. PacueTHyI0 HEeCYLLYIO CHOCOOHOCTb COeIH-
HeHHil, paGoTaloUIMX Ha CMSTHE M CKalbIBaHME,
cneayeT onpeaenats no popMynam*

a) K3 YCIOBHUSI CMATUS JPEBECUHBI

T= RCM(X.I:'CM; (52)
6) U3 YCNIOBUA CKAIBIBAHUS JAPEBECUHDI
T=RZF,, (53)
rae F,, — pacyeTHasd IIOWANbL CMATHS;
F, — pacyerHas miouianab CKanbIBaHUs,

R

emo — PACUCTHOE CONPOTUBICHUC OPCBCCHHBI

CMATHIO NMOJ YIJIOM K HanpasJiAC¢HUIO BO-
JIOKOH;
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R® — pacueTHOe cpeiHee MO NJoOlUAAKe
CKaJIbIBAHUS CONMPOTUBJIEHUE IPEBECH-
Hbl CKIbIBAHUIO BOOJIb BOJIOKOH, OMN-
peaensemoe B 53
5.3. CpenHee no IioianKe CKajablBaHHA pac-
4YeTHOE COMPOTUBJICHHE NPEBECUHBI CKATBIBAHUIO
caenyeT onpenensth no ¢gopMysie

Rp =t (54
1+p-=
e
rie R, — PacyeTHOE COMPOTHBICHHE APEBECHHbBI
CKaNbIBAaHUIO BAOJB BOJIOKOH (TIPHU pac-
yeTe MO MAKCHMMaJIbHOMY Hampsixe-
HHIO);

I, — pacyeTHas IIMHA IUIOCKOCTH CKaJlbiBa-
HMSA, pUHUMaeMas He Gonee 10 ry-
6HH BpEe3KHU B 2JIEMEHT;

e — IUIeYO CUI CKTBIBAHMS, MPUHUMAEMOE
paBHbiM 0,54 npu pacyere 3/IEMEHTOB
C HECUMMETPUYHOI BPE3KOM B coenu-
HEeHMAX 6€3 3a30pa MEXIY 3JIeMEHTaMH
(puc. 5, a) n 0,25k npu pacyere CUM-
METPMYHO 3arpyXcHHBIX JIEMEHTOB C
CHUMMETPUUHO# Bpe3Koi (puc. 5, 6): h —
NOJIHasA BbICOTA NONEPEYHOTO CeYeHUs
3JIeMEHTa,

B — Ko3pPULHUEHT, NPUHUMAEMBIH paB-
HeiM 0,25 npu pacuere COETUHEHHH,
paboTaINHMX MO CXeMe, ITOKa3aHHOI Ha
puc. 5, 2, u § = 0,125 npu pacuere co-
enIuHeHM i, paboTalolUX MO CXEME CO-
IJIACHO pHUC 5, 8, eciu o6ecneyeHO 06-
XKaTue I10 TUIOCKOCTSIM CKaJIbIBaHMA.

OtHowenwme /., /e nOMXHO 6LITL HE MEHEE 3.

9 e ? L,
S— «tll 4
={ - - QI___ ——t

T

Puc. 5. Bpeskn B 3jieMeHTaxX COeIHHEHHIH

a -- HCCUMMETpUYHAas, 6 — CUMMETpHYHasA, 8, ¢ — CXEMbl
CKaJbIBAHUA B COCAUHCHMAX

Kieesbie coeuHenns

5.4. Tlpu pacyeTe KOHCTPYKUHI KJieeBbie
COEAMHEHMS CIEAyeT PACCMATPUBAaTh KaK HEroAaT-
JIUBbIE COCIMHEHHS
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5.5. KireeBble coeIUHEeHMS ClIEAYET MUCITOJb30-
BaTh:

a) U1 CTHIKOBAHMS OTAEJBHBIX CJIOEB Ha 3y0-
YaToOM coenuHeHUU (pHUcC 6, a),

0) 11 06pa3oBaHUA CIUIOILIHOrO ceueHus (rma-
KETOB) IMYTEM CIUIAYUBAHUSA CHOEB IO BbHICOTE M
wupuHe ceyeHus [Ipw 3TOM MO WIMPHHE NMakKeTa
LIBbI CKJIEUBAEMBIX KPOMOK B COCEIHMX CJIOSIX Cle-
NyeT CABUraTh HE MEHee YeM Ha TOJMIIUHY CJios &
1O OTHOILIEHMIO IPYT K Apyry (puc 6, 6),

B) IUISl CTBIKOBAHMS KJI€EHBIX ITAKETOB, CONPSI-
TaeMbIX IOJA YIJIOM Ha 3yO4yaThIH UMM MO BCEl
BbicOTE ceueHus (puc 6, 6)

BennyuHa BHYTpPEHHEro yrja MexIy OCsSIMU
COMPSIraeMBbIX TIOI YIJIOM 3JIEMEHTOB JIOJLKHA ObITh
He MeHee 104°

Puc. 6. Kneesbie coeHHeHHA

a — NpH CTHIKOBAHUM OTAEABbHLIX CJIOEB MO MUIMHE 3y0uyaTbhiM
LEMMOM, BBHIXONSLUMM Ha Mnactb, 6 — npu o6pa3oBaHUH Na-
KETOB U CIUIAYUBAHUU MO MJIACTH U KPOMKE, 6 — NPHU CTbHIKO-
BaHWUYU KJIEEHBIX 3JIEMEHTOB MOI YIJIOM 3y64aThIM LUMTIOM

5.6. TlpyuMeHeHne yCOBOro COEAMHEHHUS
nornyckaercs ansi paHepbl BIOJb BOJOKOH HapyX-
HBIX cl0eB [IJIMHY YyCOBOTO COeNUHEHUs ClenyeT
NpUHUMaTh He MeHee 10 TONIMH CThIKYEeMbIX JJ1e-
MEHTOB.

5.7. TonwmHy ckiaenBaeMbIX CJIOEB B 31€MEH-
Tax, KaKk NMpaBuiO, HE cienyeT NPUHUMAThL Oosee

33 MM B npsaMoaMHEHHBIX 3/IEMEHTaxX JOMYCKaeTCs
TONUMHA CoeB 10 42 MM TIpH YCJIIOBUM YCTPOWi-
CTBa B HUX MPOAOJbHBIX [TPOPE3CH.

5.8. B kueeHBIX 3JieMEHTax u3 ¢aHepsl C
IpeBeCUHOM HE ceayeT NPUMEHSTh JOCKH LIIUPH-
Ho#t 6onee 100 MM npu cKAeHBaHUM MX C (daHe-
poii 1 6osee 150 MM B MPUMBIKAHMSIX IJIEMEHTOB
noxa yrjioM ot 30 no 45°

Coenunenns nHa Bpyokax

5.9. V3noBblie coeqMHEHMS JIEMEHTOB U3 Gpy-
CbEB W KPYIJIOro Jieca Ha JIOOOBBIX BpyOKax cleny-
€T BbIMOJIHATH C OMHUM 3yOoM (puc 7).

i\g
c' clh
h

Puc. 7. JloboBasa Bpy6Ka ¢ oaHuMm 3yoom

Paboyas mnockocTs CMSITMSI BO BpYOKax mpu
COEAUHEHNU IJIEMEHTOB, HE UCTIBITHIBAIOLIMX IO~
MEPEeYHOro M3ruba, NOJDKHA panoJiaraThca nepreH-
JMKYJISIPHO OCH MPUMBIKAIOLLIETO CXATOIO 3JIEMEHTA.
Ecny npuUMBIKAIOLIMN 3JIEMEHT TIOMHMO CXaTHs
MCIBITHIBAET NONEPEYHBIA M3rub, paboyyio ioc-
KOCTb CMATHA BO BpyOKax cieayeT pacmnonarathb
NEPNEHAUKYIAPHO PaBHOAEHCTBYIOLLEH OCEBOM U
MONEPEYHONA CUJ

DJIEMEHTBI, COeAVHAEMBbIE Ha JIOOOBBIX BpyO-
Kax, JIOJDKHBI ObITb CTAHYTBI OOJITAMM.

5.10. JIoGoBble BpyOKM clemyeT pacCYMTHIBATh
Ha CKaJIbIBAHHE COMTaCHO YKa3aHUsIM it 52 u 5 3,
NMPUHUMAs pacyeTHOe COMPOTUBJIEHHE CKaJbIBa-
HHIO TIO 11 5 Tabn 3.

5.11. InuHy IMIOCKOCTH CKaJIbIBAHHS I0OOBBIX
BpyOOK cienyeT MpUHUMaTb He MeHee 1,54, rae
h — noJHas BHICOTA ceYeHUs1 CKaablBaeMOro 3Jie-
MEHTa

Inybuny BpyOku ciieayet npuHUMATh He GoJiee
1/,h B IPOMEXYTOUHBIX y3/1aX CKBO3HBIX KOHCTPYK-
uuit ¥ He Gornee !/;h B OCTaNbHBIX Ciy4yasix, NpH
3TOM DJIyOMHa BpYOOK 4, B OpYCbAX AOJDKHA ObITh
HE MEHee 2 CM, a B KPYIJIbIX JlecoMaTepHanax — He
MeHee 3 cM

5.12. Pacuet Ha cMsiTHE JIOOOBBIX BpYOOK C OlI-
HUM 3YOOM CJieIyeT IPOU3BOAUTb MO IJIOCKOCTH
cMaTHA (cM puc 7) Yron cMaTis ApeBeCHHBI O Ce-
JIyeT NMPUHUMATh PaBHbIM YLy MEXIy HalpaBsie-



HUSIMM CMMHAIOLLIETO YCWINS U BOJIOKOH CMUHae-
MOTO 3JIEMEHTa

PacyeTHoe CONPOTHBIIEHUE IPEBECHHbI CMSITUIO
IO/ YTJIOM K BOJIOKHaM JUisl 1000BbIX BPYOOK Clieny-
eT onpenaenaTs 1o gopmyse (2) npumed 2 X Tabn 3
HE3aBUCHMMO OT pa3MepoOB IUIOLIAAA CMSTHUS

Coeaunenns HA NMIMHAPHYECKHUX HATENAX

5.13. PacyeTHy10 Hecyuiyl® cnoco6HOCTb
LAIMHAPHYECKOTO HArejisi Ha OAMH LIOB CIUIAYM-
BaHUA B COEAMHEHMSAX DJICMCHTOB M3 COCHBI U €11
(puc 8) npu HampaBJIeHUM YCWINH, NepenaBaeMbIX
HarejsiIMM, BAONb BOJIOKOH M TBO3ISIMH MOI JIIO-
ObIM YIJIOM CJIeyeT onpenesiATh 1o Tabn 17 B HeoO-
XOIMMBIX CJTy4asiX pacyeTHYIO HECYILYIO CIIOCOGHOCTD
UWIHHAPUYECKOTO Haresisd, OMNpeAeNieHHYIO IO
Tabn 17, cneayeTr ycTaHABIMBATh C YYETOM yKasa-
Huin 5 15
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Puc. 8. HareanHble CoeIHHEHASA
a — CUMMETpHYHbIE, 6 — HECUMMETPHYHbIC

=
E\n

Ta6bnuuwa 17

PacyeTHas Hecyias cnoco6HocTh 7' Ha OAWH LUOB CIU1aYHBaHUS
(ycnoBHblii cpe3), KH (krc)

CxeMBI COeANHEHU I Hal’lpﬂ)KCHHOC COCTOAHUE
COEANHEHUSA TBO3Ms, CTAJBHOIO, ATIOMUHMUE-
BOro, CTCKJIOINMACTUKOBOI'O D;y60130r0 Hareiasa
Harciaa
1 CuMmMeTpHUYHBIE |a) CMATHE B CPEOHUX NMEMEHTAX 0,5 ¢d (50 cd) 0,3 ¢d (30 ca)
coemHeHN (PUC 8, 4) | 6) cmsaTue B KpalHKMX SEMEHTaxX 0,8 ad (80 ad) 0,5 ad (50 ad)
2 HecumMmeTrpuuHble | a) CMSITHE BO BCEX 3JIEMEHTAX paB- 0,35 ¢d (35 cd) 0,2 ¢d (20 cd)
coenHeHUs (pyc 8, 6) | HOM TOJIILIMHEI, a TaKXKe B Gonee
TOJICTBIX 3JIEMEHTAX OTHOCPE3HBIX
COEIMHEHU M
0) cmsiTHe B DoJiee TOJICTBIX Cpel- 0,25 ¢d (25 cd) 0,14 cd (14 cad)
HUX 3JIEMEHTaX ABYXCPE3HBIX CO-
enHennit npua<0,5c
B) CMATHE B 60Jiee TOHKUX Kpaii- 0,8 ad (80 ad) 0,5 ad (50 ad)
HUX 3JieMeHTax Ipu a < 0,35¢
I) cMgaTue B 6OJiee TOHKHMX 3J1€- k.ad k.ad
MEHTaX OJHOCPE3HBIX COelNUHE-
HHUI U B KpaliHUX 3JIEMEHTaX NpU
¢>a>0,35¢
3 CumMeTpuyHbie 4 |a) u3rub reos3as 2,54 + 0,01 a2
HECMMMETPHUYHBIE (250¢* + a?), Ho He Gonee —
COCOMHEHUS 442(4004%)
6) n3rud Harens u3 ctanu C 38/23 1,842 + 00,0242
(18042 + 24?), HO He 6onee —
2,5d%(2504%)
B) M3rub Hareas K3 ajJiOMUHHeE- 1,64 + 0,02a2
Boro crutasa J116-T (16042 + 2a?), no He Gonee —
2,2d%(2204R)
r) M3rub Haresss U3 CTEKJIoIIac- 1,454* + 0,02a2
Tuka AI-4C (14542 + 2a?), Ho He 6onee —
1,84%(1804%)
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IIpodonxcenue mabn. 17

CxeMBl COeIHHEHWIT HanpsixeHHoe cocTosHMe

PacyetHas Hecywas cnoco6HOCTE T Ha ONMH LUOB CIUIAYMBaHUS

(ycnoBHBlA cpe3), KH (krc)

TBO34Af, CTAILHOIO, AMOMHHHUEC-

cioucroro nnactuxa JACITb

e) usrub nyGoBoro Harenas

IlpumMeuanusn | Brabnuue ¢ — TonuUMHA CPEAHUX
3NEMEHTOB, a TAKKE PABHBIX 10 TOJMLKHE WK bonee TONCTbIX
3/1IEMEHTOB OJHOCPE3HBIX COEAMHEHUI, a— TOMMHA KPaHHHX
3/IEMEHTOB, a TakkKe Gonee TOHKUX JIEMEHTOB ONHOCPE3HBIX
COeMHEHUIA, d— AMaMeTp Harensi, Bce pasMephbl B CM

2 PacuyeTHYIO0 Hecyulyl0 CIOCOOHOCTB Haresis B ABYXCpe3-
HbIX HECUMMETPHUYHBIX COEAMHEHUSIX TPU HEOOMHAKOBOMH ToN-
LIKMHE 3/IEMEHTOB CJIEOYET ONPEIENITh C YY4ETOM ClIEAYIOLIEro

a) pacyYETHYIO HECYLUYIO CNIOCOGHOCTb Haresisl U3 yCIOBUA
CMATUS B CPEIHEM 3JIEMEHTE TOJILLMHON ¢ NP NMPOMEXYTOY-
HbIX 3HaYEHUAX @ MeXOy ¢ U 0 Sc cnemyer onpenensTb HHTep-
NONALUMEN MeXIy 3HAYeHUIMH 1o nn 2, U 2,6 Tabauubl,

6) MpU TONMUMHE KpaWHMUX 3MEMEHTOB a > ¢ PaCYeTHYIO
HECYUIYIO0 CIIOCOGHOCTD Hareis c/eayeT OnpenesTh U3 ycno-
BMA CMATHS B KpaHHHX 3J1IeMEHTax no n 2, a TabauLsl C 3a-
MEHOM ¢ Ha a,

B) NpU ONpeaeseHUH PacueTHOM Hecyllled CIOCOOHOCTH
U3 YCNOBHi M3ruba Harens TOMUMHY KpaifHero 3/JeMeHTa g B
n 3 TabaMubl ceayeT NpMHUMath He Gonee 0,6¢

3 3HaveHus xoabduuKeHTa k, MU OnNpeneseHus pac-
€THOW Hecyuleil crocoGHOCTH TpU CMATUM B Hosiee TOHKUX

COCMMHEHUA BOTO, CTEKIOIUIACTUKOBOrO ayGOBOro Haress
Harens
I) M3rub Haresst U3 OPEBECHO- 0,842 + 0,024%

(8042 + 24%), HoO He Gonee -

d%(1004?)

0,4542 + 0,0242
- (4542 + 2a?), Ho He Gonee
0,65d2(654%)

3JIEMEHTAX O.1HOCPE3HBIX COSOMHEHHHA U B KPaHMX 3NEMEH-
TaX HeCUMMETPHYHEIX COeOMHEHUN nipH ¢ 2 a = 0,35¢ npuBe-
JeHul B Tabn 18

4 PacyeTHYI0 HECYLIYIO CTOCOGHOCTD Hareis B pacCcMar-
pUBaEMOM llBe CledyeT MPUHUMATh PaBHOM MEHbUIEMY M3
BCEX 3Ha4YEHUH, NMOJyYeHHBIX No (popMynaM 1aba. 17.

5 PacueT HareabHBIX COCAMHEHHI Ha CKabIBaHME NPOU3-
BOAMTDb HE CJIEAYET, €CIM BBHIMOMHAIOTCA YCIOBHSA PacCTaHOB-
KM HareJjieit B cOOTBETCTBMM ¢ i1 S 18 u 5 22.

6 uameTp Harens d cieayeT HasHayaTh U3 YCJIOBHA Ha-
ubonee NMOTHOrO UCTONAL3OBAHUSA €ro Hecyuleil cnocoOOHOCTH
no u3rudy

7 Yucno Harene n,, B CHMMETPHYHOM COCIMHEHHM, KPOME
FBO3IEBOrO, CJIEAyeT ONpeleaTh no dopmyne

N
ny “Tn.’ (55)
w

rne N — pacyeTHoe ycuiue,
T — HanMeHbHIasd pacueTHasi Hecyluas Croco6HOCTD,
HaitieHHast no gropmynaM 1abn 17
n, — 4YHUCJIO PaCYETHBIX IUBOB OAHOrO Harens

Ta6auuma 18

3Hauenua koapduumeHTa k, A
OIHOCPE3HBIX COCAWHEHMIT NIpH a/c

035]/05]06(07108]09] 1

I'sosgp crane-| 0,8 {0,58]0,48(0,4310,39 10,37] 0,35
HO#, amoMHu-| 80 | 58 | 48 | 43139 | 37| 35
HUEBBIN U CTEK-
JONIACTUKO~
BBl Harelb

Bun Harens

Hy6osuit Ha-| 0.5 10,5 ]0,44|0,38(0,32(0,26{ 0,2
rejip 501 50|44 | 38132261} 20

Mpumeyanune B3HaMeHaTene yKa3aHbl 3HAYEHUS
k, wna T B krc

5.14. PacueTHyI0 Hecyumylo CHOCOOHOCTH
UATMHAPUYECKHMX Harenei npu HanpasJICHUM Iie-
peaBaeMOro HarejleM YCHJIMS [OJA YIJIOM K BO-
JIOKHaM ClieAyeT onpeaeisaTh cornacHo m 5.13 ¢
YMHOXEHHUEM

a) Ha ko3 uumneHT £ (tabn 19) npu pacye-
Te Ha CMATHE APEBECHHbI B HareJIbHOM rHesle,

6) Ha BEeUYUHY ‘/Z MpU pacyeTe Haredsl Ha
U3rub, yron o cnenyer npMuHUMAaTh paBHBIM 00Jb-
1IEMY M3 YIJIOB CMSITHA HarejieM 3JIEMEHTOB, NMpU-
JIETAIOLIKX K pacCMaTpUBaeMOMY LIBY

Ta6auua 19
Kospdpuuuenr £,

g CTaNbHBIX, ANNIOMHWHUCBHIX U

Yron, rpan CTEKJIONNACTUKOBBIX Hareseit nyg.(’)l:w(
aMETPOM, MM
AnaMeTpoM, Hareneit

12 16 20 24

30 095 | 09 0,9 0,9 1
60 0,75 | 0,7 0,65 0,6 0,8
90 0,7 0,6 0,55 0,5 0,7

NMprmMmedannsa 1 3HayeHne K, A MPOMEXYTOUHBIX
YIJIOB ONPEAENneTcs WHTEpronsume

2 [lpm pacuyeTte ONHOCPE3HLIX COEAMHEHUI 1A Gonee To-
CTBIX 3/IEMEHTOB, paGoTalOWMX Ha CMATUE MO YIJIOM, 3HaYe-
Hue k, crieyeT yMHOXaTh Ha NONONHUTENbHBIA KO3 duum-
eHt 0,9 nipu ¢/a < 1,5 u ra 0,75 npu ¢/a > 1.5

5.15. PacyeTHy10 Hecyllylo CnocOOHOCTDb Hare-
Jiei B COCAMHEHHUAX JIEMEHTOB KOHCTPYKLIMI M3
IPEBECUHBI APYTUX MOPOM, B Pa3IMYHBIX YCIOBHSIX
3KCIUTyaTALIMU, B YCJIOBHSAX IMOBbILIEHHOMN TeMIie-
paTypbl, NPH NENCTBHHU TOJILKO TTOCTOSIHHBIX W
JAMTENbHBIX BpEMEHHBIX HArPY30K CJEAYET Onpe-
JIeNATb cornacHo nn. 5.13 u 5.14 ¢ yMHOXeHUeM:

a) Ha COOTBETCTBYIOIMH KO3PdULMEHT no
Tabn 4,5, 6 nunmn. 3.2,6 u 3 2,6 npu pacuyere Ha-
reJIbHOro COCAUHEHUS1 U3 YCIIOBUS CMATUA ApeBe-
CHHbI B HareibHOM THE3AE;



6) Ha KOpeHb KBanpaTHbIH U3 3TOro Ko3ddhu-
LUMEHTA NIPY pacyeTe HAreJbHOTO COEIMHEHHMS U3
yCI0BUS n3ruda Haress

5.16. HarenbHoe coemyHEeHHE CO CTaJbHBIMU
HAKJIAAKAMU H JIpOKJIAAKaMM Ha 6oaTax Wiy ry-
XUX UWWIMHAPUYECKHUX Hareasx (puc 9) momycka-
eTCsl IPUMEHSITh B TeX Clyudsx, Koraa obecredeHa
HeoOXooMMas IUIOTHOCTb NMOCTaHOBKM HareJeit
I'nyxue craibHble UWIMHIPUYECKYE HAreTH AOJ-
XKHBI KMEThb 3amyOieHue B IpeBecyHY He MeHee 5
IUAMETPOB Harens

Puc. 9. Harenn-

Hble COCXHHEHHS

€O CTaJbHBIMH
HAKJIAAKAMH

a — Ha 6onrax, 6 —

Ha TIYXMX TWIHHI-

PUYECKNX Harensax

|
3
!
|
!
i

HarenbHble coeqMHEHMS CO CTaJbHLIMH Ha-
KJIaIKaMH Y MPOKJIAIKAMHU ClelyeT pacCYMThIBATh
COIJIacHO ykKaszaHusiM nn 5 13—5 15, npuyeMm B
pacueTte M3 ycnoBud uarnba (1 3 tabn 17) caemyer
[IPUHMMAThL HauOOJIbllIee 3HAYEHHE HECYLLEH CITO-
COOHOCTH Harens

CrasibHble HAKIAAKM M TPOKIAAKU CICAYET
MIpOBEPATH HA PACTSDKEHHME IO OC/IabJIEHHOMY ce-
YEeHHUIO ¥ Ha CMATHUE IO HarejaeM

5.17. Hecyiyio criocoGHOCTb COeMHEHUA Ha
UUTUHAPHYECKUX HarelssX U3 ONHOTO Marepuaa,
HO Pa3HbIX JIUAaMETPOB CleayeT OMNpeleNsATh Kax
CyYMMY HECYHIMX crniocoOHOCTelt Bcex Harelieit, 3a
WCKJIIOYEHUEM PACTAHYTHIX CTHIKOB, )it KOTOPHIX
BBOAMTCA CHYXXaowwi koadpduument 0,9

5.18. PaccrosiHue MeXIy OCAMM LIMJIMHAPHYEC-
KMX Harenei BIOJb BOJIOKOH APEBECHHBI S|, nmone-
PEK BOJIOKOH S, M OT KPOMKH 2n1emeHTa S; (puc 10)
ClEIyeT IPHHUMATh, HEe MeHee'

WUtsi CTaNbHbIX Harenel S, = 7d; S, = 3,5d, §;=
=3d,

JUISL AHIOMUHHEBBIX M CTEKJIOMIACTUKOBLIX Ha-
reneit S| = 6d, S, = 3,5d, S, = 3d,

ans py6oseix Hareneit §, = 5d; S, = 3d, S; =
=2,5d

Ilpu Toniuye nakera B meHblue 10d (cM puc
10) ponyckaercs nmpuHMMAaTh
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Puc. 10 Paccrasoska naresneit
a — npsamasi, 6 — B LIAXMaTHOM TNopsaaKe

IUIST CTAJIBHBIX, ATIOMUHHUEBBIX U CTEKIIOILIAC-
TMKOBBIX Hareaeit S, = 6d, S, = 3d, 5, = 2,5d,

Lt nyOoBbIX Harenei S, = 4d, S, = S, =2,5d

5.19. Harenu B pacTAHYTBHIX CThIKAaX CleAyeT
pacrionarath B 1Ba HIH YeTbipe MPOAOJILHbBIX psijia,
B KOHCTPYKUMSIX U3 KPYIJIBIX JIECOMaTEPHANOB 10~
nycKaercs 1axMaTHOE PaCIIONIOXEHHUE Harejeil B
JIBa psiAa C PacCTOSTHUEM MEXIY OCSMM Harejei
BJI0JIb BOJIOKOH 2.5, a nonepex BONOKOH S, = 2,5d

5.20. Ilpu onpencneHUH PaCUETHON IUTMHBI
3allIeMIICHUS KOHLA IBO3ASA He CIEAyeT YYUTHIBATh
3a0CTPEHHYIO YacThb TBO3AA INMHOHU 1,5d; xpome
TOrO, U3 JUIMHbBI IBO3/ISI CNEAYET BLIYMTATD IO 2 MM
Ha Kaxblil OB MEXIY COCAMHAEMBIMH JJIEMEH-
TaMHU

Ecnn pacyetHas mwIMHA 3alieMJIEHUS KOHLA
rBO3As MOJIy4aeTCs MeHblle 4d, ero paboTy B rpu-
MBIKAIOLEM K HEMY 1IIBE YYUTHIBATh HE CIEAYET.

IIpn cBOGOAHOM BBIXOHIE TBO3IdS U3 MAKETa
PacyETHYIO TOJNIUMHY MOCJIEAHETO INEMEHTA Clie-
nIyeT yMeHblUaTh Ha 1,5d (puc 11)

= 3 d (3 d
od L © -
§ ] ] ’=ﬂ====%
5
e AN
) \

Puc. 11. Onpenenense paceeTHOMN AJTMELI 3aHIEMICHHA
KOHIA IrBO34s

JinameTp rBo3ueit cnenyer npuHMMaTh He 60-
Jee 0,25 TomuuHb NPOGUBAEMbIX JIEMEHTOB

5.21. PaccrosiHure MexXay oCAMY TBO3EH BIOAL
BOJIOKOH [PEBECHHBI CJIeAYET MPUHUMATh, HE Me-
Hee

S, = 15d npu ToniuuHe NpoOUBAEMOro ne-
MeHTa ¢ > 10d,

S, = 25d npu ToMmuuHe nNpoGMBaEMOro ne-
MeHTa ¢ = 4d
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g npoMexXyTOUYHbIX 3HAYEHUH TONIIHHBL ¢
HauMEHbLIEE PACCTOSIHUE CIIEAYET ONpenensiTh 1o
UHTEPIOJSIINHY

Jng 3%eMEHTOB, HEe NPOOMBAEMBIX IBO3IAMM
HAacKBO3b, HE3ABMCUMO OT UX TOJIIUHBI pacCTOs~
HME MEXIY OCSIMM TBO3ACH CleAyeT NPHHUMATh
paBHbIM §; > 15d

Paccrosinie BIONE BOJNOKOH IPEBECHHBI OT
TBO3/51 IO TOpLIA 3N1EMEHTA BO BCEX CIIy4asix Cleny-
€T IpMHUMaTh HE MeHee Sy = 15d.

Paccrosinue Mexay ocsiMM rBO3IEi Monepek
BOJIOKOH APEBECHHBI CIieIyeT NPUHUMATD.

TpU NPSAMOI pacCTaHOBKE I'BO3JACH HE MeHee
S, =44,

TIPH IHAXMATHOM PACcCTAHOBKE WM PACCTaHOB-
K€ MX KOCBIMM psilaMM TOJ YIJIoM o < 45° (puc 12)
pacCTOSIHUE MOXET ObITh YMEHBIIECHO 10 3d

Paccrosinue Sy oT KpaiiHero psna reosaei 1o
MPOAOJBHONW KPOMKH 3JIECMEHTA CJEeNyeT NMpUHU-
MaTb He MeHee 4d

[Ipnmeyanne PaccrosHue Mexay rBo3msiMi BAOb
BOJIOKOH APEBECHUHBI B JICMEHTAX M3 OCHHbDI, OJIbXU ¥ TONOIA
cnenyeT yBenuuMBath Ha 50 % 10 CpaBHEHMIO C YKa3aHHBIMK

BbILLE
Sl

Puc. 12. PaccTanoBKa ro3zeii KOCbIMH pAAaMH

5.22. IIpumeHeHHMe WIYPYNOB M TJyxapei B
KayecTse Hareseit, paboTaolmX Ha CABUT, AOMYC-
KaeTCsl B OMHOCPE3HBIX COEAUHEHUSX CO CTAIbHbI-
MU HakJaJKamu M HakialikaMu U3 OakeJusupo-
BaHHOH (baHepH! PaccTosgHUS MeXay OCsAMM Liy-
PYIOB ClieayeT NPUHUMATD MO yKazaHuam m 5 18
KaK JUISl CTAIbHBIX LMAMHAPHUYECKUX Hareei

5.23. Hecyuwyio cnocoGHOCTS 1IypyToB U Iy~
Xapei npy 3arny6lIeHHu UX HeHape3HOM yacTH B
IpEBECUHY HE MEHEE YeM Ha iBa MaMeTpa cledy-
eT ONpeleNsiTh N0 MpasuiaM JUlsl CTAJbHBIX LU-
JIMHAPUYECKUX Harenei

CoenuneHMs HA rBO3JsAX M ypynax,
paboTalomux Ha BbUIEPruBaHUe

5.24. ConpoTHBIeHuE IrBO3NEH BbIEPrUBaAHHIO
JOTyCKaeTcs YYUTBIBATb BO BTOPOCTEIEHHbBIX 3/1€-
MEHTaxX (HACTWibl, ITOMIIXBKA MOTOJKOB U T 1)
UK B KOHCTPYKLUAX, T BbIAEPTUBaHUE IBO3AEH
COMPOBOXAACTCS ONHOBPEMEHHOM pPaboTON UX KaK
Harenei

He momyckaercsl yyuThiBaThL paboOTy HA BbI-
JepruBaHue reo3aem, 3a6UThiX B 3apaHee NPOCBEP-

JIEHHBIE OTBEPCTHSA, 3a0UTHIX B TOpell (BAOJbL BO-
JIOKOH), @ TAKXe MPU AMHAMUYECKHUX BO3ACHCTBU-
X Ha KOHCTPYKLIUIO

5.25. PacueTHyl0 HeCyLIyI0 CIOCOGHOCTb Ha
BbLIEPrMBaHUE OAHOro reo3msa, MH (xrc), 3a6u-
TOro B IPEBECUHY NOMNEPeK BOTOKOH, CJIEAYET Ofl-
penensarTb no popMyie

T, = Ry, (56)

rae R, — pacyeTHOe CONMPOTHUBAECHUE BbIAEPTH-

BaHMIO HA €IUHULY MOBEPXHOCTHU CO-
NMPUKACAHUS TBO3AA C JAPEBECHHOM,
KOTOPO€ CJIEAYET MPUHUMATD IS BO3-
OYWHO-CYXO# NpeBECHHBI PaBHLIM
0,3 MIla (3 krc/cm?), a I CHIPOW,
BBICHIXAIOLIEH B KOHCTPYKLIMH, —
0,1 MIa (1 xrc/cm?);

d — nuamerp reosus, M (cMm);

I, — pacueTHas IIMHA 3alUEMIIEHHOM, Comn-
POTUBJAIOLLCHCA BbLACPTUBAHUIO Ya-
CTH rBO3141, M (CM), onpenessieMas co-
macHo . 5 20

Mpumevanusa | B ycnoBusax noBbilIeHHOH BAaXHO-
CTM WM TeMmepaTyphbl, a TakkKe NMPHU pacyeTe Ha AEHCTBUE
KpaTKOBPEMEHHOI WX MOCTOAHHON M IUIUTENIbHON BpeMeH-
HBIX Harpy3oK pac4eTHOE CONMPOTUBIECHNE BbUIEPTUBAHNIO ISl
BO3AYIIHO-CYXOi APEBECHHBI CIeIYET YMHOXATH Ha KO3 DULL-
€HTBI, NpUBENEHHbIE B Tabn 5, 6 U nn 3 2,6 u 3 2,6 HacTosA-
LIMX HOpM

2 Tlpu muamerpe reo3peit 6onee S MM B pacyeT BBOAAT
INaMeTp, PaBHEBIA 5 MM

5.26. Inuna 3alueMIeHHOM YacTy rBO3Od 0O -
JKHa ObITb HE MEHEee ABYX TOJNLIMH MPOOGUBAEMOro
IEepEBAHHOrO 5JeMeHTa U He MeHee 10d.

PaccranoBky rsoszeii, paGoTalOLIMX Ha BbI-
JIepryuBaHue, clefyeT MPOU3BOIUTH MO MpPaBWIaM
pPacCTaHOBKM IBO3Jeil, paboTaoMIMX Ha CABUT (CM.
m521)

5.27. PacueTHy0 Hecyluyi0 CImOCOOHOCTb Ha
BblA€prUBaHME ONHOIO LUypyma WIW DIyxaps,
MH (krc), 3aBUHYEHHOTO B IPEBECUHY TOMNEPEK
BOJIOKOH, CJlelyeT ONpEeNeNsaTh o dopmyne

T,, =R ndl, (57)

rae R, - pacyeTHOE COTIPOTHUBJIEHUE BbLIEPIH-
BaHMIO 1ypyNa WM IIyxaps Ha elu-
HULY TOBEPXHOCTU COIMPHKACAHHUSA
Hape3HOM 4YacTH lypyna C JpeBecH-
HOI, KOTOpOE CIIeyeT MPUHUMATD VIS
BO3LYLIHO-CYXOi IPeBECHHBI PAaBHBIM
1 MIla (10 krc/cM?), pacyeTHOE CO-
NPOTUBJIEHHE BBUIEPTUBAHUIO ClENdy-
€T YMHOXAaTb B COOTBETCTBYIOLIMX CIy-
yagx Ha Ko3(hdULIMeHThI, NTPUBeIeH-
Hole BTaBn 5,6 unm 32,6u 32,6
HACTOAILLUX HOPM,
d — HapyXHblit IMaMeTp Hape3HOH YacTu
wypyna, M (CM);



/, — nnMHa Hape3HOH yacTu uWIypyna,
COIMPOTHUBJAIONIANACS BHIAEPTUBAHMIO,
M (cM)
PaccrosiHue Mexiry OCsIMA BUHTOB JAOQJDKHO OBITE
He MeHee. S| = 10d; S, = §; = 5d (cm puc 10)

CoeMHeHAA Ha MIACTHHYATHIX HATENAX

5.28. TIpumeHeHHe nyGOBBIX WM Oepe30BbIX
MIACTUHYATBIX Harenei (IUIaCTMHOK) AOMyCKaeT-
csl 1A CIUIaYMBaHMA OpyCheB B COCTaBHBIX 2Jie-
MEHTax CO CTPOMTEJIbHBIM IOIBLEMOM, paboTalo-
IIMX Ha U3rub M Ha cxaTue ¢ u3rubom Pasmepn
TUTACTUHOK Y THE3] Ul HMX, 8 TaKXe pacCTaHOB-
KY UX B CIUIQYMBaEMBIX JIEMEHTAaX CJeayeT MpH-
HMMaTh 1o puc. 13. HanpapieHue BOJIOKOH B ILiac-
THHKAX JOJDKHO ObITh NMEePrieHAUKY/ISPHO IUIOCKOC-
T CIUIAYUBAHUS DJIIEMEHTOB

a)
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b
.
S=110 mm /
- = ] //é

8 MM

v

.

/

SN

< L [s=12mm 87
— |

6)

+2

|

A//

§/2 =55 MM 52

=] ” 5 =12 Mm - 0,3/
I DN
L b/2 | b/2

Puc. 13. Coenunenne Ra nIacTHHYATHIX HAreJasx
a — CO CKBO3HBIMU IUTaCTMHKAMH, 6 — C TITyXMMM TUTACTUHKAMU

CnlauMBaHuMe 1O BLICOTE ceueHust Gonee Tpex
3NIEMEHTOB, a TAaKXe TNpPUMEHEHUE 3NEMEHTOB,
CPOLUEHHBIX IO JUIMHE, HE JOINMYCKAETCH.

5.29. PacueTHyi0 Hecyuuyto cnioco6HocTb, KH
(krc), oy6oBoro wiu Gepe30BOro ILIACTUHYATOro
Haresisi pasMepaMu 1o puc 13 B COEIMHEHUSAX 3J1e-~
MEHTOB M3 COCHbI M €14 CJeIyeT ONpeacssiTh Mo
dopmyne

T'=10,75b,(T=175b,,), (58)

rae b, — wWMpUHA MIACTUHYATOrO HArenas, cM,
KOTODYIO CJieflyeT [PUHUMATh PaBHOI
LWIAPHAHE CIJaYMBAEMbIX 3JIEMEHTOB
by, = b NIpU CKBO3HBIX IUIACTUHKAX M

by, = 0,5b npu rnyxux
B cayyasx npuMeHeHUs AAs CIUIaYUBAHUA
JJIEMEHTOB M3 APYrMX APEBECHBIX IMOPOL CAESAYET
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BBOAMTb MONPaBOYHLI! KO3dDULIMEHT 1O Tabn. 4
(LN cKnanbiBalOIMX HAMPSDKEHUI)

J11 KOHCTPYKUM B YCJIOBUSIX NOBBILMIEHHOMN
BJIAXXHOCTH WJIM TeMIIepaTyphl, PacCUMTbIBaeMbIX
Ha JeiicTBHE KPaTKOBPEMEHHBIX MJIA MOCTOAHHOM
U JUIMTENILHOM BpEMEHHBIX HArpy30K, PacueTHYIO
HECYIIYI0 CMOCOOHOCTbh MJIACTUHYATOro Hareus
clieayeT YMHOXATh Ha NMONpaBOYHbie KO3(PHULIN-
eHTHI IO TAbNn S 6unnm 32,6u 3.2, 6.

Coenunenus Ha BKICEHHLIX
CTANBHBIX CTEPKHAX, PaboTaomux
HA BbICPIMBAHAE WIH NPOJABIHBAHKE

5.30. IlpuMeHeHHE COeNMHEHUA Ha BKIICEHHBIX
CTILHBIX CTEPXXHSX U3 apMaTypPhbl NePUOIUYECKO-
ro npocdwuisa kiacca A-I1 v Bblllie, IMAMETPOM OT
12 mo 25 MM, paboTaloluMX Ha BbUIEPIMBAHUE U
MpoAaBAMBaHUE, AOMYCKACTCA B YCAOBUAX IKC-
mryaranuu Al, A2, Bl u B2 nipu Temmeparype
OKPYXaIOIIIero Bo3yxa, He Tnpesbimanoliueii 35 °C

IMpumMmeuanue He ponyckaercs npuMeHEHHE BKIIeEH-

HBIX CTEpXHE B OTKPBITbIX COEMUHEHWSIX, METAJUT KOTOPBIX MO-
KET MOABEPraThcsl MPAMOMY BO3OEHCTBHIO OTHS IPH MOXape

5.31. BxienuBanue npeaBapuTENbHO OYUIUEH-
HbIX M 00€3XUPEHHBIX CTEPXKHEH CIeayeT ocyllie-
CTBJISITb COCTABAMH HA OCHOBE 3MOKCHIHBIX CMOJ
B MPOCBEPJIUBAEMbIE OTBEPCTHUS MJIM B npodpese-
poBaHubie nassl (puc 14) JuaMeTpbl oTBEpCTHIA
WJIM pa3Mephbl NTa30B JIO/DKHBI TIPMHMMATHCA Oosee
HOMMHAJIBHEIX AUAMETPOB BKJIEMBAEMBIX CTEPXKHEI
HA 5 MM

5.32. PacueTHyio Hecyiyio ciocobHocts, MH
(Krc), BKJIEMBAEMOIO CTEPXKHS Ha BbIICPrUBaHHE
WY NpOAABJIMBAHUE BIOJb U MOMEPEK BOJIOKOH B

6 1

Sy d+5mm
T £
2
o
%

Puc. 14. Coequnenns Ha CTEPKHAX M3 apMaTyphbl epU-
OIHYECKOTO NPO(pHIIA, BKICCHHBIX

@ — B UMJIMHADUYECKHE OTBEPCTUS, 6 — B npodpe3epoBaH-
Hble Na3bl
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PACTAHYTBIX M CXAThIX CThIKAX 2JIEMEHTOB ACPEBsIH-
HBIX KOHCTPYKLIMIA M3 COCHbI M €JIM ClelyeT onpe-
IenaTb no ¢popmye

T= R, n{d + 0,005)ik,,
(T= R, mld + 0,5]lk,),

rie d — HOMHUHAIbHBIA IUAaMETP BKJIEMBAEMO-
ro CTepXHsa, M (cM);

| — [LIMHa 3271eN1bIBaeMOi YacTH CTepXHs,
M (CM), KOTOPYIO ClleayeT IPUHUMATh
no pacyetry, Ho He MeHee 10d u He
6onee 30d,

k. — xo3dGUIMEHT, YIUTHIBAIOLWMNI HEpaB-
HOMEPHOCTB pacnpeleICHUs HanpsiKe-
HUIi CIBUTa B 3aBUCUMOCTH OT JUIMHbI
3a1eIbIBAEMOi YaCTU CTEPXKHsI, KOTO-
phlit cinenyet onpenesith Mo dopmysie

(59)

k,=12- 0,02%, (60)
R., — pacueTHOe CONpPOTHBIEHUE NPEBECHHDI

ckanbiauuio, MIIa (krc/cm?), ompe-
aensieMoe o m 5, z2rtaén 3
5.33. Paccrosiiue MexXmy OCAMH BKIEEHHBIX
CTepKHEN, paboTaloIMX Ha BBIAEPrUBaHUE HIH
NpOJaBIUBAHUE BXOJb BOJIOKOH, C€AYeT NMPUHU-
MaTb He MeHee S, = 3d, a 10 HapYyXHbIX IpaHed —
He MeHee §; = 2d

6. OCHOBHBIE YKA3AHUA
110 MPOEKTUPOBAHHUIO
JEPEBAHHbBIX KOHCTPYKIU

OO0wme yka3anus

6.1. IIpy nmpoeKTHPOBaAaHUHU AEPEBAHHBIX
KOHCTPYKUMU crnenyet

a) YYUTHIBaTb NIPOU3BOICTBEHHBIE BO3ZMOXHO-
CTH NPEINPUATUN — U3TOTOBUTENEH NepeBIHHbIX
KOHCTPYKLHH,

0) yuuTBIBaTb BO3MOXHOCTHM TPaHCHOPTHBIX
CPEICTB,

B) MCMOJ/Ib30BaTh APEBECUHY C HAUMEHBIIUMU
OTXOJAMHU U NOTEPSIMHU,

r) MpenycMaTpuBaTh Mepbl MO obecrneyeHuo
YCTOMYMBOCTU UM HEU3MEHSEMOCTH OTAEIbHBIX
KOHCTPYKLHMIA ¥ BCErO 3aHUSI UJIU COOPYXEHUS B
LIEJIOM B NPOLIECCE MOHTaXa U SKCIUTyaTaluu

6.2. Hanpsixenus v nedopMalMy B NEPEBSH-
HbIX KOHCTPYKLIMSIX OT M3MEHEHMS TeMIepaTypbl
JPeBECUHbI, a TAKXKe OT YCYLIKM WIHA pa3dyXxaHUs
IPEBECHHBI BAOJb BOJIOKOH YUUTBHIBATh HE CIenyeT

ITpu nposieTax mepeBSHHBIX 0€3PaCrOPHBIX
KOHCTpYKLMi Gonee 30 M onHA M3 ONOP JOJXKHA
ObITE NMOIBUXHOM

6.3. leiicTBHe CMJ TpeHUs MNpPHU pacyere
IEPEBSIHHbIX KOHCTPYKUHMI CeAyeT YUUTLIBATh

a) ec/iM paBHOBECHE CUCTEMbl OOECHEYUBAELT-
CSl TOJILKO TPEHUEM TpU YCJIOBUKA MOCTOSIHHOIO

NPIKATUA JIEMEHTA H OTCYTCTBHM IMHAMUHYECKOM
Harpy3KM; npu 3ToM KO3(p@PULUHEHT TpeHUS depe-
Ba MO IepeBy cieayeT NpUHUMATh PaBHBIM

TOpLa Mo 60KOBOIi nmoBepxHocTH — 0,3,

OGOKOBbIX MOBepXHOCTEH — 0,2,

6) ecinu TpeHUe yXydllaeT YCIAOBUsSI paboOThI
KOHCTPYKIIMM M COCAMHEHMH, TO KO3I(DHULUMEHT
TpeHMsl CeayeT NMPUHUMAaTh paBHbIM 0,6.

6.4. B pacTssHyTbIX U U3rubaeMbix djieMEHTax
M3 MUWIOMATEpHaIOB HE CACAYET JOMYCKATh OCJial-
JICHHH Ha KpOMKax

6.5. Pacyer 211 MEHTOB U3 KPYIJILIX JIeCOMaTepHa-
JIOB Ha YCTOMYMBOCTbD CJIEAYeT MPOM3BOAUTD MO Ceye-
HHIO, PAaCNOJIOXKEHHOMY B CEpEAMHE PACYETHOH 1IN~
Hbl 9JIEMEHTa, a Ha MPOYHOCTb — IO CEUYEHHIO C
MaKCHMMAJIbHBIM M3rHOAIOLIMM MOMEHTOM

6.6. ITpOCTpaHCTBEHHYIO XECTKOCTb U YCTOIi-
YHBOCTb JEPEBSIHHbIX KOHCTPYKLUIA cienyet oGec-
Ne4YyruBaTh NOCTAHOBKOH TOPU3OHTAJbHBIX U BEp-
TUKaJIbHbIX CBS3Ei

IMonepeuyHble CBA3U CJACAYET pacnojiaraTh B
TUIOCKOCTH BEpPXHEro IMosica WIU MO Bepxy Hecy-
LLIMX KOHCTPYKLIMHA.

B kauectBe MOSICOB CBA3EBbIX ¢epM cieayeT
HCMOJIL30BaTh BEpXHHME MMOsCa WIH BCE CEYECHHUE
HEeCYIIMX KOHCTPYKLIUHA

6.7. Pa3Mep OMOpPHOI YacTH IJIUT MOKPHITHIA
IOJDKEH ObITh He MeHee 5,5 cM [Tl MOKPLITHIA
cliefyeT NPUKPEIVIATh K HECYLUeH KOHCTPYKLUHH C
KaXoil CTOPOHBI COCIMHCHUSIMH, BOCIIPUHHUMA-
IOLMMH YCUJTUSL CIBUTA M OTPHIBA

6.8. CTbIKM IepeBAHHbIX PACTIHYTHIX 2JIEMEH-
TOB CJIEAYET OCYIIECTBSTh COBMEIUEHHBIMU B OJI-
HOM CeYEHUM, NMEPEKPHIBAs UX HAKJIAINKAMU Ha
CTAJIbHBIX UWIMHIPHYECKUX HAreJisIX WIM MHBIX
COEIUHEHUAX

KOHCTPYKIIUSA CTHIKOB PaCTSHYTHIX JIEMEHTOB
IIOJDKHA 00ecIeunBaTh OCEBYIO NEPENaydy pacTaru-
BaIOLLErO YCUIUA

6.9. He cneayer npuMeHSTb y3JIbl M CTBIKU C
COECIMHEHUSMH Ha CBA3SX Pa3IMYHOIN MOJATINBO-
CTH, a TAKXKE CTHIKH, B KOTOPBIX YaCThb ACPEBSIH-
HbIX 3JIEMEHTOB COEIMHEHa HEMOCPENCTBEHHO, a
YacTh — Yepe3 MPOMEXYTOUHBIE DJIEMEHTBI U CO-
€AVHEHUSA

6.10. DneMeHTHl NEepeBSIHHBIX KOHCTPYKIIMIA
CliedyeT LEHTPUPOBATh B y3JIaX, CThIKaX U Ha OMO-
pax, 3a MCKJIIOYEHHMEM CJIy4aeB, KOTIa 9KCUEHT-
PUYHOE COeNUHEHHE DIEMEHTOB YMEHbILIAET Aei-
CTBYIOIUUM B PAaCYETHOM CEYECHUM H3rMOarouiuii
MOMEHT

6.11. 3neMeHTbl KOHCTPYKLUMH AOJKHBI ObITh
CTSIHYTHI 6OJITAMM B y3J1aX M CTbIKaX, a COCTaBHbIE
3JIEMEHTbl Ha MOJATJIMBBIX COEAMHEHMSIX NOJDKHDI
OBITb CTAHYTBI M MEXIY y3IaMH

B coenMHeHUsIX HA LMJIMHAPUYECKUX HAresix
JOJIKHO ObiTh MOCTAB/IEHO HE MEHee TpeX CTSXK-
HbIX 0OJITOB C KaXI0H CTOPOHB! CThIKa



JmaMerp CTAKHBIX GONTOB dy CACAYET NIPHHHU-
MaThb NO pacyety, HO He meHee 12 mMM. I1aii6w
CTSDXKHBIX OOJITOB JHODKHBI UMETb pa3Mep CTOPOH
WM IMAMETDP HE MeHee 3,5d; U TOJUUMHY He Me-
nee 0,254

6.12. Iiowagb MOIEPEYHOro CEYEHHUS HETTO
JEpeBSIHHBIX 3JIEMEHTOB CKBO3HbIX HECYIIIMX KOH-
CTPYKUMii 1O/DKHA ObITE He MeHee 50 cM2, a Takoke
He MeHee 0,5 MoJHOM TUIoLAdU CeYeHus OpyTTo
NP CUMMETPUYHOM ocnabneHuu u 0,67 npu He-
CUMMETPUYHOM OCNabNeHNH.

Banku, nporonni, HACTHUIbI

6.13. Banku, nporoHsl, HACTUILL, OOpeLIETKH
U Apyrue usrubaeMbie 3JIEMEHTH! CleIyeT paccyu-
TBHIBaTh Ha MPOYHOCTh U NpOrud. 3HaYeHUsT MakCH-
MQIbHBIX IIPOTMOOB IOMXKHEI OBITH HE BHILLIE YKa-
3aHHBIX B Tabs 16

6.14. Hactunsl 1 06pelleTKH MO KPOBIIIO Clie-
IyeT pacCUMTLIBAaTh Ha CJIEyIOLUE COUETaHHUS Ha-
TPY30K

a) NOCTOSIHHAsi M BpeMeHHasl OT cHera (pac-
YeT Ha MPOYHOCTH U MPOruod),

0) MOCTOSIHHAsi U BpeMEHHasli OT COCPEdOTO-
yeHHOro rpy3a I kH (100 krc) ¢ yMHOXeHHEM
fmocneqHero Ha Ko3pdUuUMeHT neperpysku # = 1,2
(pacyeT TOJIbKO Ha MPOYHOCTD)

[lp4 CIUIOIIHOM HACTWJIE WIM TPH pa3peXXeH-
HOM HaCTWIe C PacCTOSHUEM MEXIY OCSAMH JOCOK
Uy 6pyckoB He Gonee 150 MM HarpysKy ot cocpe-
JOTOYEHHOTO IPy3a CIeAyeT NepenasaTh Ha IBe A0C-
KM WiH Opycka, a npy pacCcTostHUuu 6onee 150 Mm —
Ha OfHY nocky wiM 6pycok IIpu nBoifHOM HacTHIe
(paboueM u 3alMTHOM, HANPaBAEHHOM MO YIIOM
K paboueMy) COCpeIOTOYEHHbIH Ipy3 cienyer pac-
npenensTh Ha IUpUHY SO0 MM paGoyero HacTuiIa

6.15. Tlonpe3ka Ha onope B PaCTAHYTOI 30HE
U3rubaeMbIX 3JIEMEHTOB M3 LIEJILHOM JIPEBECHHDI
ry6uHoi a < 0,254 nonyckaercs NpH ycJIOBHH

i—% < 0,4 MIla = 4 krc/cm2, (61)

rie A — omopHasi peakLUMs OT PacYETHOI Ha-
Ipy3KH,
bu h — WMpHUHA U BBICOTA TIOMNEPEYHOrO Ce-
YeHUs 3NeMeHTa 0e3 moape3Ku

HnyHa onopHO# MAOLIAAKHK MOAPE3KMU € JOJ-
>KHa OBITh He DO0JIbliie BLICOTHI CEUEHHUd /A, a JUIMHA
CKOLLEHHON TIOAPE3KU ¢, — HE MEHee ABYX IIy-
OuH a (puc 15)

6.16. B KOHCOTBHO-0AIOYHbIX NPOTOHAX lap-
HUPHL CIEAYET OCYLIECTBIATh B BULE KOCOro TpH-
pyba

Ilepemauy cocpenoTOYEHHbIX HArpy30K Ha He-
CyluMe 3eMEHTBl KOHCTPYKLIMI ClenyeT ocyille-
CTBJISITb YEPE3 UX BEPXHHE IPaHU
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Puc. 15. CxomenHas nofipe3ka Kouna 6anku

CocraBHbie 0aTKH

6.17. CocraBHbIM GaIKaM Ha MOAATIMBBIX CBS~
35X CAeNyeT NPUIABATh CTPOUTEIbHBIA MOABEM
[IyTeM BBIrH0a 2J1€MEHTOB 10 NOCTAHOBKU CBA3EH
BennuuHy crpouTensHOro nombeMa (6e3 ydyera
MOCNENYIONEro pacnpsaMIeHUs1 Oanku) clesyer
MIPUHUMATH YBEJIMYCHHOM B MOJITOpPA pa3a 1o CpaB-
HEHHUIO C nporuboM cocTaBHOM Oanku rox pac-
YETHON Harpy3KoM

6.18. Bpycuathie cocTaBHble OaJKM cClenyeT
CIUTaYuBaTh He OoJice yeM M3 Tpex GpycreB ¢ MO~
MOIUBIO IIACTUHYATHIX Harenei

Bajku Kneenbie

6.19. KiieeHbIM GanKaM ¢ IIAPHUPHBIM OMHPa-
HMEM CJielyeT NPUAABaTh CTPOUTENbHBIA MOABEM,
paBHbIi ! /00 TIPOJIETA. B KJI€EHBIX M3rHGaeMbIX H
CXaTO-M3rndaeMblX 3JIeMEHTaX JOMYCKaeTCsl coye-
TaThb IPEBECHHY IBYX COPTOB, UCNOJb3Yyd B Kpay-
HuX 30Hax Ha 0,15 BbICOTHI MONEPEYHOTO CEYEHUSI
0oJiee BBICOKMIA COPT, HO KOTODOMY Ha3HAyaloTCs
pacyeTHele conpoTusieHus (R, R))

6.20. Tlosica KneeHbIXx GaNnoOK ¢ TUIOCKO# ¢a-
HEpPHOI CTEHKON CJIeoyeT BLIMOJHSTh U3 BEPTH-
KaJIbHO MOCTaBleHHbIX cloeB (aocok) B noscax
6anok Kopob4aToro ceueHus AOIMYCKAeTCs NMpUMe-
HSATb TOPU30HTAJIbHOE pacnojioxeHue cioes Ecau
BbICOTa nmosicoB npeBbimiaeT 100 MM, B HHUX cieny-
€T NpeayCMaTPHUBaTh TOPU3OHTANIbHEIE NPOMWILI CO
CTOPOHDI CTEHOK

Insa creHok 6anoK IOMXHA MPHUMEHATLCS
BOIOCTOjiKas (paHepa TOMUMHON He MeHee § MM

PDepmbl

6.21. Pacyer ¢epM C pa3pe3HbBIMH U Hepas-
PE3HBIMU MOSCAMM CJEeAYyeT NMPOU3BOAUTHL IO
IedOpMUPOBAaHHOHN CXeMe C YYEeTOM MOAATIMBOC-
TH Y3JIOBbIX coenMHEHHI B depmax ¢ Hepa3pesHbl-
MM 1105ICaMM OCEBbIE YCHJIMS B 9JIEMEHTAaX U Mepe-
MELLUEHMS JONYCKAETCA ONpenessiTh B NMpearnono-
XEHHH LWIAPHUPHBIX Y3JIOB

6.22, MepMbl ciemyeT MPOEKTUPOBATH CO CTPOM-
TeIbHBIM MOIBEMOM HE MeHee !/, mponera,
OCYLIECTBJISEMBIM B KJI€EHbIX KOHCTPYKLHUAX Iy-
TEM BbIrMba Mo BEpXHEMY M HUXKHEMY MOscaM
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6.23. PacyeTHyI0 IUIMHY CXATBIX 3JIEMEHTOB
¢epM npu pacyeTe UX Ha YCTOHYMBOCTDb B TUIOCKO-
cTH (hepMbl ClieiyeT NPUHUMATh PABHOMN paccTosi-
HNIO MeXIy LIEHTPaMM Y3JI0B, a U3 TUIOCKOCTH —
MEXy TOYKaMU 3aKPETUICHHUS UX U3 TIOCKOCTH.

6.24. DneMeHTHl peureTku depM cremgyeT
UEeHTPUPOBAaThb B y3/1ax B cilyyae HENEHTPUPOBaH-
HBIX y3/0B (epM CHeAyeT YUYUTHIBATh BO3HUKAIO-
11Me B 37eMeHTax H3rubaroume MoMeHTh CTbIKH
CKaTBIX NMOSICOB (epM CiIeAyeT pacnosarath B y3-
Jlax WK BONM3U Y3JIOB, 3aKPEIUIEHHbIX OT BBIXOAA
M3 TUIOCKOCTH (hepM

ADKH M CBOIBI

6.25. Apxu ¥ cBOABI CJIEAyeT PACCYMTHIBATL Ha
TMPOYHOCTh B COOTBETCTBHH C YKa3aHUaMU T 4 17
U Ha YCTOWYMBOCTb B TUIOCKOCTM KPUBM3HBI IO
dopmyne (6) 1 4 2 c yuetom 1 4 17, npyuyem pac-
YETHYIO JUIMHY 2IEMEHTOB /; CTIefyeT NPUHUMAThb

a) NMpu pacueTe Ha NPOYHOCTb MO Aedop-
MHPOBAHHOU cxeMe

Ui IBYXIIApHUPHBIX apOK U CBOIOB Ipu
CUMMETPUYHOI Harpyske [, = 0,355,

U1 TPEeXIIAPHUPHBIX apoOK M CBONOB NpHU
CUMMETPUYHOI Harpyske [, = 0,585,

IUTS1 ABYXIIAPHUPHBIX H TPEXILIAPHUPHBIX apOK
Y CBOJIOB ITPU KOCOCUMMETPHYHOM Harpy3ke — I10
¢opmyie

I = S
T,
LW A R (62)
o€ o — HEHTpalbHBII Yrojl MoJiyapku, pan ,
S — mnonHag WIMHA OyTM apKM WX CBOJA.

Jns TpexuapHUpHEBIX apOK HA HECUMMETPHY-
HYI0 Harpy3ky pacyeTHYIO JUIMHY HNOIYCKaeTCs
NpUHUMATD paBHoii [, = 0,585,

IUIA TPEXLIAPHUPHBIX CTPEIbYaThIX apoOK C yr-
JIOM TiepesioMa B Kiiode 6osiee 10° npu Bcex BUmax
Harpy3ku l, = 0,55;

0) npu pacuere Ha YCTOWYMBOCTb B IJIOCKO-
CTH KPUBU3HbI Ul ABYXILIAPHUPHBIX M Tpexuiap-
HMPHBIX apOK M cBONOB /, = 0,585

6.26. PacueT TpexmapHUpHBIX apOK HA YCTOM-
YMBOCTb TUIOCKO#M HOpMbl 1e)OPMUPOBAHUS ClIe-
JyeT npouspoautbnon 4 18

6.27. Ilpu pacyere apoK Ha NMPOYHOCTH MO
leopMUpPOBAHHOM CXeMe M Ha YCTOMYUBOCTb
1Iockoit opmbi 1ehopMUpOBaHUS BEIUYMHBE N
1 M, cnenyer IpuHUMATh B CEYEHHH C MAKCHMAIb-
HbIM MOMEHTOM (IJI1 MPOBEPSAEMOro Ciy4yasi Ha-
rpyXenusa), a Koapduuuentst § wm £ u & cne-
nyer onpenenstsb no ¢gopmyne (30) n 4 17 ¢ non-
CTAHOBKO# B HEE 3HAYEHMA CXXUMAIOLIEH cubl N,
B KJIIOYEBOM CEYCHHUH apKH, pacyeT apoK Ha yc-
TOUYUBOCTb B IUIOCKOCTH KPHBU3HBI CJENYET
MPOU3BOAMTD N0 hpopmyiie (6) 1 4 2 HA Ty Xe CKU-
Mapouyo cuny N,

Pamnl

6.28. PacueT Ha NPOYHOCTb JIEMEHTOB TPEX-
IIAPHUPHBIX paM B MX TVIOCKOCTH JONYCKAETCS Bbi-
MOJIHATH IO MPABUJIaM pacyeTa CXaTo-U3rn6aeMbIx
3JIEMEHTOB C PACYETHOM MIMHOM, paBHOH MnHE
MOJIypaMbl IO OCEBOM JIMHUU

6.29. YcroiuuBocTh ILIOCKO# dopMmbt nedop-
MHUPOBaHMS TPEXILADHUPHLIX paM, 3aKpPeTIEHHbIX
M0 BHEIIHEMY KOHTYpY, HAOIYCKAeTCsl MPOBEpPSTh
o opmynam 11. 4 18 Ilpu 3TOM MIs pam U3 mps-
MONMHENRHBIX 3JIEMEHTOB, €CJIH VIO MEXIY OCs-
MU pureist U cToiiku Gonee 130°, u mang ruHyro-
KJIEEHBIX paM PacyETHYIO JUTMHY 3JIeMEHTa Clleny-
€T NPUHUMATbL PABHOH IUIMHE OCEBOIl JIMHUM IO~
aypamet Ilpu yrie Mexnay CTOHKOH M puresnem
MeHblue 130° pacueTHYIO JJIMHY PUTEIS U CTOMKHU
CIIeAYeT MPUHUMATb PAaBHOM Pa3meNbHO JUIMHAM HX
BHELUHUX MOAKPENIEHHBIX KPOMOK.

6.30. KpuBOJHMHEHHbIE YYACTKH THYTOKJIEEHBIX
pam (puc 16) npu oTHOWeHMH h/r > 1/, (h —
BbICOTA CEYEHUS], ¥ — PalUyC KPHUBU3HbBI LEHT-
pPaNbHOM OCH KPUBOJUHEIHOrO yJyacTKa) CJeAyeT
pPaccYUTHIBATh HA MPOYHOCTb 1O (dopmyne (28)
n 4 17, B KOTOPO#t IpH NMpOBEpKe HANPSDKEHUI MO
BHYTPEHHEH KPOMKE pacyeTHbIH MOMEHT COMpO-
THUBJICHUS CIEAYET YMHOXATDb Ha KO3GbGUIMEHT k

_1-05h/r
=12 017h/ 7 (63)

a NpH NMPOBEPKE HaNpPsDKEHMH 110 HAPYXXHO# KPOM-
K€ — Ha KO3 PHUUMEHT Kk,
_1+05h/r
™ T+017h/r (64)
Paccrosinue z OT UEHTpalIbHON OCH MoMepey-

HOIO CCUCHMS 0 HEUTPAJILHOM OCH CJIEAYET OI-
penensaTs no hopmylie

= (65)

2

h/2

Le]
‘L Puc. 16. Pacyernas cxe-
Ma K onpeneJieHHI0 HANps~
© JKeHHii B KpMBOJIMHEHHOM
YaCTH FHYTOKJIeeHbIX paMm



Onopbl BO3AYIHBIX JTHHMI
3JeKTponepenayu

6.31. [Ina 371eMeHTOB OE€PEBSAHHBIX ONOP
BO3IYLUHBIX JIMHUMA TEKTPOIepeaayH JONyCcKaeT-
cs TIPUMEHSTb KPYIJIblid Jiec, MUJIoOMaTepuabl U
KJIEEHYIO IPEBECUHY

6.32. JIna OCHOBHBIX 3JIEMEHTOB OMOp (CTOEK,
MPUCTaBOK, TPaBepc) AMaMeTp OpeBHA B BEPXHEM
oTpy6e moymxkeH ObiTh He MeHee 18 cm ans JISII
HanpspkeHueM 110 kB u Bblie u He MeHee 16 cM
st JIDTT HanpstxkeHueM 35 kB u Huxe.

JuameTp npucTaBoK (NackIHKOB, CBaii) onop
JISTI HanpspkeHueM 35 KB u Bblie 10KeH GbITh
He MeHee 18 cM s BcnoMoraTelbHBIX 3leMeH-
TOB OIOp JuameTp OpeBeH B BEpXHEM OTpyOe HO-
X€H ObITh He MeHee 14 cMm

6.33. Conpsxenue sneMeHToB ornop JISII cre-
IIyeT, KaK MPaBIIO, BBHIMONHATh 6€3 BpyOOK.

6.34. JIuameTp 60JTOB 1OJXKEH ObITh HE MEHEE
16 MM u He Gonee 27 MM

KoucrpykTusnbie Tpe0OBaHHA
o odecneyeH 10 HAXeXKHOCTH
JePeBAHHBIX KOHCTPYKUHH

6.35. KoHCTpyKTHBHbBIE MephI U 3alLUTHAsA 00-
paGoTKa NpeBeCUHBbl JO/KHBI obecrneuyuBaTh Co-
XPaHHOCTb AE€PEBSIHHBIX KOHCTPYKLMIA [TPU TpaHC-
MOPTHPOBAHNH, XpaHEHHUM H MOHTAXE, a TaKKe
IOJITOBEYHOCTb MX B IIPOLIECCE IKCILTYyaTALIUU.

6.36. KoHCTpyKTUBHBIE MEpBI JOXKHBI IIpe-
IycMaTpUBaTh

a) NpefoXpaHeHNe APEBECUHBI KOHCTPYKLUHA
OT HEMOCPEACTBEHHOIO YBJIaXHEHUS aTMocdep-
HBIMHM OCaJKaMH, TPYHTOBLIMU YU TaJIbIMU BOAA-
MU (32 UCKIIIOYEHUEM ONOp BO3AYIUHBIX JIMHUM
3JIeKTpOlepeaauu), MpOU3BOACTBEHHBIMU BOAA-
MU U Ip,

0) mpenoxpaHeHHe IPEBECHHbI KOHCTPYKUHUH
OT MPOMEP3aHUs, KAaMWIISIPHOTO U KOHJIEHCALU-
OHHOTO YBJIaXXHEHHS,

B) CHCTEMAaTHUYECKYIO MPOCYLIKY IPEeBeCHHbI
KOHCTPYKLIMIA TTYyTEM CO3AaHUs OCYLIAIOLIEro TeM-
TIepPaTypPHO-BIAXHOCTHOTO peXuma (eCTeCTBeHHas
U NIPUHYIMTENbHAsA BEHTUISALUSA TOMELLEHUS, yC-
TPOWCTBO B KOHCTPYKIIMSAX M YACTAX 3TaHMIA ocy-
1IAKLIUX [TPOAYXOB, a3paTOpPOB)

6.37. depeBsiHHbIE KOHCTPYKLIMHU JODKHBI ObITh
OTKPBITBIMH, XOpOLUO MPOBETPUBAEMBIMHU, IO
BO3MOXHOCTH AOCTYMMHBIMU BO BCEX YaCTAX IUIS
ocMOTpa, MPOGUIaKTUYECKOTO PEMOHTA, BO300-
HOBJIEHUS 3AIMTHOU 00pabOTKM IpPEeBECHHBI U IP
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6.38. B oraruiMBaeMbIX 3IaHUAX Hecylliue
KOHCTPYKLIMH CJENYET pacrioyiaraTtb 6e3 nepeceuye-
HUS MX C OrpaXJalolIMMU KOHCTPYKIIUSIMU

6.39. He nonyckaercs riyxast 3afeika yacTei
JEPEBSAHHBIX KOHCTPYKLUiA B KAMEHHBIC CTEHBI.

6.40. Hecywume xieeHble JepeBsiHHbIE KOHCT-
PYKLMH, 3KCIUIyaTUPyeMble Ha OTKPBITOM BO3Iy-
Xe, JOJIXHbI UMETh CIUIOLIHOE CeYeHHe, BEpXHHUE
TOPU3OHTAJIbHbIE U HAKJIOHHBIE TPAHU 3TUX KOH-
CTPYKUUIA CIeayeT 3alHIIATh AaHTHCENTUPOBAHHbI-
MM JIOCKaMM, KO3BIpbKaMHU M3 OLMHKOBAaHHOIO
KPOBEJIBHOTO XeJie3a, AMIOMMHHUSA, CTCKIIOTUIACTHKA
WK apyroro atMochepocToiikoro MaTtepuania

6.41. OnupaHue HECYLIHUX AEPEBIHHBIX KOHCT-
PYKI1IUii Ha pyHIAMEHTDI, KAMEHHBIE CTEHBI, CTaJIb-
HbIE U XeJ1e300€TOHHbIE KOJIOHHBI U IPYTHUE dJe-
MEHTbI KOHCTPYKUMiA U3 Gojiee TeTUIONPOBOAHBIX
MaTepuayioB (MPU HEMOCPEACTBEHHOM MX KOHTaK-
Te) CliefyeT OCYIIECTBIATh Yepe3 THAPOU3OJSIIIU-
OHHbIE MTPOKJIAIKHN

JepeBsiHHbIE NMOAKIAAKM (MOAYIIKH), Ha KO-
TOpble YCTAHABJIMBAIOTCS OITOPHbIE YACTU HECYILIMX
KOHCTPYKLUI, CJIEAyeT M3TOTaBJIMBATh U3 aHTH-
CENTUPOBAHHOM NPEBECHHBI NMPEUMYLUECTBEHHO
JIMCTBEHHBIX MOPOI.

6.42. MetaumMyecKue HaKIaaKu B COSIUHEHMSIX
KOHCTPYKLMH, 3KCIUTyaTHPYEMBIX B YC/IOBMSIX, FI€
BO3MOXHO BhINAJeHWe KOHACHCATa, JOJDKHbI OTAe-
JIATHCST OT APEBECUHBI THAPOU3OIAUHOHHBIM CIIOEM.

6.43. TlokpeITHs ¢ NepeBAHHBIMA HECYILIMMU M
OTPAXXIAIOLLIMMHU KOHCTPYKLMSMH CJIERYET MPOEKTH-
POBaTh, KaK MPaBWIO, C HAPYXXHbIM OTBOAOM BOIBI

6.44. B orpaxnaiommx KOHCTPYKLVSIX OTarLIH-
BaeMBIX 3JaHUH U COOPY>XEHHUH HOJDKHO ObITb MC-
KJIIOYEHO BJIAarOHAKAIUIMBaHUE B MPOLIECCE SKCILTY-
aTauMy B naHensix CTeH u IUIMTaX NOKPHITHIA Cemy-
€T TNpedycMaTpuBaTh BEHTWISILIMOHHBIE TPOAYXH,
COOOLLAIOIIMECS] C HAPYXXKHBIM BO3IYXOM, a B CIIy-
yasix, NpeIyCMOTPEHHBIX TEIUIOTEXHUYECKUM pac-
YETOM, — MCIOIb30BaTh NAPOU3OISILIMOHHBIN CII0K

Py/OHHBIE U TUIEHOYHBIE MATEPHAIBI, UCIIONb-
3yeMble B KauyeCTBE MAPOU3ONALUMHU B IUIUTAX U
MaHeNAX CTE€H, Y KOTOPbIX OOLIMBKH COEIVHEHBI
IBO3NAMH WJIM LIYPYNaMU C JEPEBSIHHBIM WIM C
KJIEEHBIM KapKacoM U3 ¢aHepbl WM IPEBECUHHI,
JOJDKHBI YKIIAAbIBATHCH CIUIOLIHBIM HEMPEPbIBHBIM
CJI0€M MEXIY KapKacoM M ODLLUMBKOWM

B orpaxnaroiux KOHCTPYKLHAX ¢ COSHUHEHU-
eM O0OMIMBOK C KapKacoM Ha KJIEIO CIIEAyeT NpH-
MEHATb OKPACOYHYIO WX 0OMa30YHYIO Mapou30-
nauuio LIBbI Mexay maHeJIsaMU U IVIMTAMU TOK-
HbI OBITb YTETUIEHBI M YIUIOTHEHBI FepPMETU3UPYIO-
UMM MaTepHataMu
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HTPHIOXKEHHE 1

JOITIOJTHUTEJNBHBIE TPEBOBAHUA
K APEBECHMHE

K npesecuHe mwns JepeBAIHHBIX KOHCTPYKLIMHI
kpome Tpe6Gosannit TOCT 8486—66 Ha nunoma-
Tepraibl XBOMHbIX mopon U [OCT 9463—72 Ha
KpYTJIbIe JIeCOMaTePUAIIBI NOJDKHBI MPETbSIBIAATbCS
NOTIOJIHNTEIbHbIE TPeOOBaHUS

a) LIMPUHA TOTUYHBIX CJIOEB B APEBECUHE JOMN-
XHa OBITH He OoJiee 5 MM, a COmEepXaHHE B HUX
nosmHeil npesecuHsl — He MeHee 20 %,

6) B 3aroToBKax U3 MWIOMATEPUAIOB 1-ro u 2-ro
COPTOB I KpaitHe#l pacTsiHyToil 30HbLI (Ha 0,15
BLICOTHI CEUEHUA) KIICEHBLIX U3rMOaeMbBIX 3NeMeH-
TOB M B A0cKax 1—3-ro copToB TomiuynHoi 60 MM 1
MeHee, paboTatoiuux Ha pebpo npu usrube uau Ha
pacTsLKeHHe, He JIONYCKAETCsT CepaLieBUHA

HPHIOXEHHE 2

HOPMATHUBHBIE U BPEMEHHBIE
COINMPOTUBJIEHUA IPEBECUHbBI
COCHBI A EJIn

HopmaTuHbie comporusienuss RY u R, (c
obecneyeHHoCTbIO 0,95) M cpenHue 3HaYeHHUs Bpe-
MEHHBIX CONPOTHBIIEHHI R*P u R* COOTBETCTBEH-
HO COPTHOM IpeBeCUHbI NMWIOMATEPHAIOB U YHUC-
TOM ApeBeCHHbI, IPUBEAEHHbBIE K BIAXKHOCTH 12 %,
JAaHBI 11 OCHOBHbIX BUIOB HANPSIXEHHOIO COCTO-
SIHUS HUXe B Tabnule

R R!
TR MIla (xrc/cm?), W

Bun namps- JApEeBECUHBI COpTa MIla

XEeHHOTo (xre/cm?),

COCTOAHUA YUCTOM
1 2 3 IpeBe-

CHHBL

1 Usrub

) MW HA- | 36 (260 24240 16(160)

TPYCEHUN | 361 360 || 331330 | 22| 220

KPOMKM

TIpodoaxcenue mabauys

R" R}
TR MIla (krc/cm2), R

Bun Hanps- ApeBecUHbl COPTa MNa
KEHHOTO (krc/em?),

COCTOSTHUSA YHUCTOM

] 2 3 IpcBe-
CHMHBI

0) npu Ha- 30 (300 7 (270Y 20( 200 57(570

2\ a0 ﬁ[s—ﬁ 3| 280

IPYXEHHH 301 800
TUTIaCTUH

2 Cxarme 25(250) 23(230) 15 150 Y 33(330
BAOJIb BOJO- 3 330 ) 31{ 310 )| 20{ 200 | 44| 440
KOH

3 Pacraxe- 20(200Y 15( 150 _ 60( 600
nue BAOML| 341340 | 25{ 250 100, 1000
BOJIOKOH

4 CxanbiBa- 36(36)} 3.2(32)[32(32)]45
HUE BAOAB | “"ien || 5150/ 5150/ 7 70
BOJIOKOH

IMlpumeuvanusa | Pa3Mmepbl monepeuyHbIx
CE€YEHUN MCIBITHIBAEMBIX 0Opa3loOB MMUIOMaTepHUaioB
NPUHUMAIOTCS B COOTBETCTBHY C UX TOJIIIMHOM MO COp-
TaMEeHTY

2 BpeMeHHBIE COTNIPOTHUBJICHHS CHCHYET OmNpeje-
JHTH VIS MHJIOMATEPHANIOB M 3arOTOBOK M3 HUX LiE/Ib-
HbIX M CTHIKOBaHHBIX Ha 3y64aToe COCAMHEHUE — IO
ncnbraHusaM coriacHo 'OCT 15613 4—78, TOCT
21554 2—81, I'OCT 21554 4—78, TOCT 21554 5—78,
T'OCT 21554 6—78, st YMCTOM ApeBECUHBI — IO UC-
MBITAaHWAM MaJIbIX 06pa3sLOB B COOTBETCTBHUH C Tpe-
6oBaHusMu 'OCT 4 208—79 TIpu BeIGOPOUHBIX KOH-
TPOJBHBIX MCOBITAHUAX CIEAYET PYKOBOICTBOBATHCS
T'OCT 18321—73 u T'OCT 20736—75

3 TIIpoyHOCTb OpeBEeCUHBI GpycCheB M KPYIABIX
JIECOMAaTEPHAIOB IOMYCKAECTCS OLICHMBATH BU3YAIBHO
No copToo6Pa3yIOLLUM NPU3HAKAM U JOTIOTHUTENbHBIM
TpeGoBaHUAM Mpun 1

4 TIpoYyHOCTb 3aIrOTOBOK U3 [THJIOMATEPHAIOB, CPO-
LIEHHBIX MO UTMHE Ha 3yOuaThlil IKI, NIPH UCTIBITAHU -
X Ha N3rub ¥ Harpy>XCHUM MO MJ1aCTU JOJKHA OBITh HE
HUXE 3HA4YEHUH, yKasaHHbX B i 1,6 ia 1-ro copra




ILTOTHOCTb APEBECUHBI 1 ®AHEPHI
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HPHIIOXEHHE 3

Topona apeBecuHbB

IM1oTHOCTL ApeBeCHHBI, KI/M3,
B KOHCTPYKLIMSIX ISl YCIIOBHH
IKCIUTyaTallum 1o 1abn 1

Al, A2, B1, B2 BCEX OCTANNBHBIX

XBOiiHbBIE

JINCTBEHHHULA 650 800

COCHa, eJIb, KEIp, NMUXTa 500 600
TBepabie NTMCTBEHHbIE

ny6, Gepesa, Oy, siceHb, KJIEH, Ipab, akauusi, B3 U WIbM 700 800
Msarkue JTUCTBEHHBIE:

OCHUHa, TONOJb, OJbXa, JIMIa 500 600

MpuMeuganusn 1 [InoTHOCTL cBeXeCPYOIEHHOM ipeBECHHBI XBOIHBIX M MATKUX JIMCTBEHHBIX NIOPO/ CeAyeT NPUHUMATh
paBHo# 850 Kr/m>3, TBEpABIX TUCTBEHHbIX Mopoa — 1000 kr/m3

2 TINOTHOCTD KJIeeHOMH APEBECUHBI ClieAyeT MPHHUMAThL KaK HeKJIeeHOM

3 IIn0THOCTL OOBIYHOM (haHepbl chedyeT NPMHUMATL PABHOM IOTHOCTH APEBECUHBI LUTTOHOB, a 6aKkeM3upoBaHHO#i —1000 Kkr/m3

ITPHIIOXEHHE 4

JAHHBIE JJI1 PACYETA CXKATBIX, N3TUBAEMbBIX H CXATO-U3TNBAEMbBIX SJIEMEHTOB

Tadbnuua 1l

3nayenue K03 duumenTa Kk, o s pacyera CKATHIX H CKATO-HITUOAEMBIX I/IEMEHTOB
C NepeMEHHOM BBHICOTOH H NOCTOAHHOM IIMPHHOM CeYeHUus

YcnoBus onupaHus
3/IEMEHTOB

k. IDH TIPOBEpPKE

:Bh

3JIEMEHTOB NPSIMOYTOJIBHOI0O CCYCHHUA

y
4
A 4 X // X
-'1"'~—-r-—.-/ e
= 4
#A
yi

O - o=
-
=1 z -
[

3JIEMEHTOB JBYTaBPOBOTO K KOpOGYaToro
Ce4yeHUH ¢ NMoCcTOSHHON BBICOTOM TOSICOB

B NVIOCKOCTH YT B IMJIOCKOCTH X2

B MJIOCKOCTH 2

B IVIOCKOCTH XZ

i (0,4 +0,6p)8 0,4 + 0,68 B 1
~
0,07 + 0,938 0,66 + 0,348 0,35 + 0,658 1
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Ta6nuuma 2

3uavenus KoIQPUUHEHTOB ko u k., 1N PACYETOB HA YCTOHYMBOCTD IUIOCKOMH (opmbl nedopMupoBaHNs

kq, L
[Mpu 3akpennaeHUU [pu 3akpemneHvn | & - < <
TOJIBKO MO KOHLUAM MO KOHLAaM U pacTs- = Q.
dopMa 3MIOpkl MOMEHTOB yuscria 1, HYTOI OT MOMEHTA {t t
M xpomke }
/E I 1/211/2
A
D
THIHUARMARAHNN LS 1 i 8/ ph2
L A L
+* G
3 ORI =<t L |
:FL / —% | 1,75-0,75d, 0<d<1 L 0<d<1 p3-d BA
. £ + 2+d
. 1 1
N M=F (2—0,5+0)2 —1< 3 a<ds 37 %
aTFL ) ” 2—(0,5+d)?, —1<d<0 L 2<d<0 B B
b
] ' JY 1 1
N 1.35+1,45(C/1)? | 1,35+0,3(C/I 2+2¢/l, 3-2¢/t
1/2 l!‘c e . , A ) 3(C/1) B B
ST '“W{ p 1,13 1,13 B2 p/s
a ~—t
=02 138 H T ]l ]l 3 1 1
, M‘LJLLEI 2,54 2,32 p/s B2

Taonuua 3

3Havenun k03¢ PUIHERTOB Kk H ¢ NJis BHIMHCIECHHA NPOrHOOB 6anok
C y4eTOM MepeMEeHHOCTH cevyeHuil H xedopmanmii CABHTa

[MonepeuHoe ceyeHue Gankn PacyetHas cxema k c
= AM
TIpAMOYroJbHOE ﬂ;sf;b ¥ !l B 0
s D
To xe tﬂﬁ ‘ 0,23 + 0,778 16,4 + 7,68
< o Pall, ! 45 - 240(1 -B) + 3B) x
> e - 0,50+ (10,50 | 24P+
i L x 3
= 3-4a
< axoxrsxaxas ¢
» —_— 0,15 + 0,858 15,4 + 3,88
S -
“7 s vor ki
JIByTaBpOBOE % 0.4 + 0,6 (45,3 + 6,9B)y
Sh P (8,2 + 2,4(1 - B)o + 3,8p] x
- - y 1
TpsiMoyronbHOe S . 0,23+0,778+0,60(1—P) X
Q+a)l-a)
290
To xe 0,35+ 0,658 5,4 + 2,6B

MpuMeYaHUe y— OTHOLICHUE MUIOLLAAN MOSICOB K IUIOLIAIH CTEHKI ABYTaBPOBO# OaNKK (BLICOTA CTEHKU NMPUHUMAETCA
MeRIY LEHTPAMH TSOKECTH TOSICOB)
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IIPHJIOXEHHE 5

TPAOUKHA U1 PACYETA ®AHEPHBIX CTEHOK BAJIOK

R 4o MIa (xrc/em?)
14(140) g—

13(130) 4
12(120)
11(110)
10(100)
9(%0)
8(80)
7(70)
6(60) \\\ ALY
5(50) D\
4(40)
3(30)
2(20)
1(10)

h,
Ma

|
0 10203040 50 60 70 80 o®

Puc. 1. T'paduku n1s onpeaeneHns pacdeTHBIX COMPO-
THBAEHHH NPH PACTAIKEHHH NOJA YIJIOM O K BOJOKHAM
HADYXHBIX cJioeB Oepezopoii (anepnt mapku ©CP

a — CeMMCJIONHOMR, 6 — MATUCIOHHOM

K, MIla (xrc/cM?) a<h, a>h,
=h = ao/h
7(70) k V= hale V= o he
\\
6(60) LN ul
N 1‘71' a
5(50) ~~a= hPaC'l Ter = hpacq
N . H
1-A T+
4(40 ™
’ SJ5E
N Sy
3(30) \N | -A -+
\\\ - ] — et
S35
2(20) L (o
1(10)

11,21,41,61,8 2 3 4 v

K,, MIla, (xrc/cm?)
40(400)

T
35(350) \
30(300) \
\
25(250) \\
-

200200 1| \2 e ]
15(150)
10(100) T~ ++-

0051 1,52 253 354455556

Y= a/hcMm
Puc. 2. I'paduku s onpenenenns xo3dunmenta k,
NpH PACHOJIOKEHHH BOJIOKOH B HAPYXKHBMX C10AX ¢ane-
Pl BAOJL NPOJETa

1 — mna GakenusupoBaHHOH ¢anepbl Mapok ®BC u ®BCB
ToNuUMHOM 7 MM U Gonee, 2 — juist Gepesopoii daHepbl MapKU

a
DOCO TomuuHoit 8§ MM n Gonee O6Go3HayeHme Y = W (a—
cT

paccTOsHIE MexXay pebpaMM XKECTKOCTH Ganku, i — BHICOTa
CTEHKH MeXIy BHYTPEHHHUMM TPaHAMM MOJNIOK)

Puc. 3. padukn n1a onpenenenus X,

1-A — s 6akenmsnpoeaHHol ¢aHepst Mapok PBC u ®BCB
TOMUUHON 7 MM U Gonee TpH HaNpaBleHHH BOJIOKOH HapyX-
HbIX CJIOEB IMapauieNbHO MAIOK CTOpOHe naHenu, 1-B — ms
SakenuauposanHoiil daHeps Mapox PBC u GBECB Tonmumnoii 7
MM M GoJlee NMpH HanpaBIeHUMH BOJOKOH HapyKHBIX CJIOEB Mep-
TIEHANKYNAPHO MAJIOil CTOPOHE MaHesu, 2-A—b — 1o Xe, s
6epesoBoit daHepsr Mapku PCOD TomuuHoit § MM U Gonee
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COJNEPXAHHME

1. O0mue nosIoKeHus

2. Marepuabl

3. PacueTHbie X2PAKTEPHCTHKA MATEPHAJIOB

4. PacuyeT 31eMeHTOB JiePEBAHHbIX KOHCTPYKIMIi

A

b

PacyeT 351€MEHTOB AEPEBAHHBIX KOHCTPYKIIUI 10 IPEAETBbHBIM COCTO-
AHUSAM TIEPBOil TPYMNNbI

LeHTpanbHO~paCTAHYThIE U LIEHTPAJIBHO-CXAThIE SJIEMEHTBI
M3rnbaeMbie 3/1€eMEHTHI

3NeMeHTHI, NTOABEPXEHHbIE ACHCTBUIO OCEBOI CHIBI C U3rHboM
PacyeTHble ITMHBL U TIPEACIbHBIC TUOKOCTU SJIEMEHTOB JEPEBSIHHBIX
KOHCTPYKIMK

Ocob6eHHOCTH pacyeTa KJIeeHbIX 3IeMEHTOB U3 (aHephl C APCBECUHONM
Pacuer 3/1eMEHTOB AEPEBSIHHBIX KOHCTPYKLIMHA 10 MPEAeIbHBIM COCTO-
SIHUSAM BTOPOM TpYITNbI

5. Pacuer coeMHEHHI 3JIEMEHTOB NePEeBAHHBIX KOHCTPYKUHIH

O61ne yKa3aHUs

KneeBbie coequHeHMs

CoeauHeHHns Ha BpyOKax

CoeauHeHus: Ha HMNIMHAPUYECKUX HaAreasax

CoeauHeHHs1 Ha TBO3MAX M lIypyriax, paboTalolMX Ha BBLAEPrUBAHHE
CoeoHEHUs Ha IUIACTUHYATBIX Hareasx

CoeMHEHYsT HA BKJIEEHHBIX CTATBHBIX CTEPXKHSX, PaGoTaIOLLWX Ha BBIAED-
rMBaHue WIW NpOJaBINBaHUE

6. OcHoBHbIC YKa3aHHs 110 IPOEKTUPOBAHMIO IEPEBAHHBIX KOHCTPYKIMi

O6uine ykasaHus

Banku, nporoHsl, HaCTWIBI

CocraBHble 0anku

Banku xineeHble

®epmbr

ApPKM ¥ CBOJBI

PaMmur

Oropbt BO3AYIUHBIX JIMHUI 3NEKTpOTepeRayu

KonctpykTrBHBIE TpeGOBaHUA M0 OOECNIEYEHUIO HAXEXHOCTH JACPEBIAH-
HBIX KOHCTPYKLIMH

Ipunoxncenue 1 JoroanntenbHbie TpebOBaHUS K ApeBECUHE
Ipunoncenue 2 HopMaTuBHbBIE U BpeMEHHBIE CONPOTUBICHNS APEBECHHBI

COCHBI U €JiN

Ipunoxcernue 3 TInoTHOCTL ApeBECUHBI U (PaHEPHI
Ilpunosicenue 4 JlaHHble IS pacyeTa CXaTbiX, U3TUGACMBIX M CXKATO-U3TH-

6aeMBbIX 3J1EMEHTOB

IMpunoxcenue 5 T'padbvkn mns pacyera paHEPHBIX CTEHOK GanoK
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Oguyuansroe uzoanue

CrporTebHbIe HOPMBI H NIPABHAA

JlepeBsiHHBbIE KOHCTPYKIMH
CHuII 11-25-80

3as wsp ot J D Kasununa
Texauuecknit penakrop T M bopucosa
Koppextopst U.H Ipayvesa, B.B Kosaueguy
Komnrslorepnas Bepctka E A Ilpokoghwesa

IMonnucaHo B neyats 16 10 95 Popmar 60><841/8 IMeyarts odceTHas
Ve niew a1 3,72 Tupax 300 sx3 3aka3z Ne 1997

®DenepaibHOE TOCYAaPCTBEHHOE YHUTAPHOE TIPEATIPUSTUE
«leHTp mpoekTHO Npoaykiuu B crpoutenseTee» (OIVIT HIIIT)
127238, Mockea, JImumpoeckoe wi , 46, kopn 2
Ten/daxkc (095) 482-42-65 — mnpueMHas
Ten (095) 482-42-94 — otTaen 3aka3sos,
(095) 482-41-12 — mpOeKTHHIA OTHEN,
(095) 482-42-97 — mpOeKTHHIN KabWHET
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