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NMPEAHCJIOBHE

«PekoMennanun no pacuery xesjie306eTOHHBIX POCTBEP-
KOB CBAMHHX (YHAAMEHTOB NOJ KOJOHHH 3MaHHA H COOPy-
JKEHHA UIPpOMBIINIJIEHHBIX INpeAnpHATHA» paspaboTanbl B
passutie raasst CHull 11-B.1-62* «BeToHHbIe H KeJe30-
6eToHHHE KOHCTPYKIHH. HOpMBI NPOEKTHPOBAHHAY.

PexoMeHJalHH COMEPKAT YKa3aHHs NO pacyeTy pocT-
BEpPKOB NoJ cOOpHble Xesle306eTOHHBIE KOJIOHHHEl CO «CTa-
KAHHBLIM® COUPSi2KEHHeM KOJIOHH C POCTBEDKOM TMOJ MOHO-
JINTHBIE XKeJ1e300eTOHHbIE H CTaJbHEIE KOJOHHBL.

Pexomengannu paspaboransl lLleHTpajJbHBIM HayuHO-
HCCJ/IeIOBATeIbCKAM H IPOEKTHO-3KCIIEPHMEHTAJbHLIM  HH-
CTHTYTOM NPOMBILJIEHHBIX 3laHufl U coopyxeHuii LIHHH-
npomsnanufl (uHxenepamn B. C. BamokopnmM, b. ®, Ba-
cunbeBbiM) H Hayuno-HccaenoBartenbckHM HHCTHTYTOM Ge-
ToHa H XeJyesob6erona HUM)KDB (xampnpatamMu TexH. Hayk
H. H. KoposunrmM, B. H. I'osocosniM) npu yuacrun HHUH
ocHoBaHHA W moxseMHuHX coopyxenni HHHOIIC (xana.
TexH. HayK B. B. Baxoaaun).

IMpeanasnayenn JJisi HHXKeHePHO-TEXHHYECKHX pa6oT-
HHKOB IIPOEKTHBIX OpraHH3auHM,

1*(0,26) 3ax. 640



1, OBIIHE YKA3AHHSA

1.1, Hacrosmue pekoMeHZanuu mo pacyeTy MOHOJIHT-
HBIX KeJ1e300eTOHHBLIX pOCTBEPKOB OT/EJNbHHIX CBafHBIX
¢yHAaMeHTOB MOX KOJNOHHH 3MaHHA H COOPYXKEHHA (Ipo-
MBUUIEHHEIX TNpeANpHATHA SABAAIOTCA  JOMOJHEHHEM K
«PyKOBOJACTBY NHO NPOEKTHPOBAHHIO CBAaHHHX {yHIaMeH-
toB», M., Crpofiuanar, 1971 r.

PexoMenpanun paspaGoTaHel B COOTBETCTBHH C IJIaBOR
CHuIl 11-B.1-62* «BeronHble H xene306€TOHHEIE KOHCT-
pyxuun, Hopmu npoexrhpoBanHsi» ¢ passuTHeM nmi. 7.62,
7.63 3THX Xe HOPM, KacaloLIHXCS pacuera Ha NpOAAaBJHBA-
HHE KOHCTPYKUMH H3 TsxXejoro OeroHa. Pexomenpauuu
pPacnpocTpaHAIOTCA Ha POCTBEPKH KBaJApaTHOH H NpAMO-
yroJapHol ()OpMEl B IJIaHe C KOJHYECTBOM CBail B KyCTe OT
yeThipex H 6onee.

1.2. Pacuer pocTBEpKOB MNPOHU3BOZHTCA MO IepPBOMY
npeResbHOMY COCTOSIHHIO (IO Hecymiell cnocoGHOCTH) Ha oc-
HOBHOE, XONOJHHTEJbHOE M 0c000e COYeTaHHe PpacCUeTHBIX
HAarpy3oxk M B HeOOGXONHMMEIX CJyyasXx —IO TpeTbeMy IIpe-
JeJIbHOMY COCTOSIHHIO (IO PAacCKPHLITHIO TPEHIHH) HAa OCHOB-
HOe H JIOTOJHHTEbHOe COYETaHHe HOPMATHBHBIX Harpysox.

1.3. Pacuer pocTBepKOB Ha CBasiX CIIOUIHOIO KPYrJOro
ceyeHHsi MPOHM3BOAUTCH TaK e, KaK H Ha CBasAX KBajpart-
Horo ceuenus. IIpH 3TOM B pacueTe pOCTBepKa CeueHHus
KPYrJBIX CBail yCJOBHO NpPHBOAATCA K CBafM KBaJApPaTHOTo
CEeYeHHs!, S5KBHBAJIGHTHOTO KPYrJbM CBasM [0 NJOIIajH,
T. €. C pa3MepoM CTOPOHLI ceyeHHs, paBHbIM 0,89 dcp, re
dcy — nHaMeTp cBaf.

2. PACYHET POCTBEPKOB MO NMPOYHOCTH

A. PACYET POCTBEPKOB 1O NMPOYHOCTH NMOJA CBOPHBIE
JXENE3OBETOHHBIE KOJIOHHBI

2.1. Pacuer pocTBepKOB IO NPOYHOCTH MNOA CGOpHHE
)Kese306eTOHHbIE  KOJIOHHBI CO CTAKaHHBIM  CONpSIXKeHHeM
KOJIOHH € POCTBEPKOM MNpPOHM3BOAHTCH: HA NpPOJAABJHBaHHE
pocTBepKa KOJIOHHOM; HA INpOAaBJYBaHHe YrJIOBOH cBaef
HHXKHeA TUIMTH POCTBepKa;illo NMonepeyHol CHJAEe B HAKJ/IOH-
HHIX CeYeHHSX; Ha M3ru6 pOCTBEPKA; HA MECTHOe CXaTHe
(cMstHe) moA Topumamu kosonH. ITomumo groro, npopeps-
eTca MPOYHOCTb CTaKaHa POCTBEPKaA,



Pacyer POCTBEPKOB Ha NPOAABJIHBaHHE KOJOHHOM

2.2, Pacuer Ha npojaB/HBaHHEe LEHTPAJbHO HarpyxeH-
HbIX 2Kes1e306eTOHHBIX DPOCTBEPKOB CBaHHHIX (yHZaMeHTOB
KOJIOHHOH NPOH3BOAUTCA H3 YCJOBHS

P<0y8SFdox Rpo (1)

rae P — pacueTHasa TmpoJaBJHBalOWlas CHJA, paBHaA
cyMMe peaKUHH BceX CBaH, pacnoJoOXKeHHBIX
3a npelesaMH HHXKHErOo OCHOBAHHS IIHPaMH-
Ibl NpolaBiuBaHusA. IIpH 3TOM peakuuHu csai
TIOACYHTBHIBAIOTCA TOJLKO OT HOpPMaJbHOH CH-
Jibl, JeACTBYyIOIlled B CeYeHHWH KOJIOHHH y 06-
pesa pocTBepKa;

F6ox — 60KOBasi NMOBEPXHOCTb NHPAMHABLI TNPOJABJIH-
BaHHA NpH BbICOTE €€ Ay, rae h; — pabouas
BHICOTA CeYeHHS pPOCTBepKa Ha I[poBepAeMOM
y4yacTke, NpHHHMAaeMas OT BepXa HHXHeH pa-
6oyell apMaTypbl CeTKH IO KHa CTaKaHa,

Rp — pacueTHoe conporuBjieHHe O6eTOHa pacTsxke-
HHIO AJIS1 2KeJe300eTOHHbIX KOHCTPYKILHH;

( ky ) V& +1 c

S={l—a —| ——; k=—

3 ky h

rae i — pPacCTOsiHHe OT IVIOCKOCTH TIPaHH KOJIOHHH JO
MJIOCKOCTH GJiMXKaHIe# rpany CBaH.

B npeo6pasosaHnoM Buxe ¢opmyaa (1) mpu pacyere
Ha MpOJaBJHBAHHE LEHTPAJIbHO HArpy>KeHHbIX POCTBEPKOB
KOJIOHHO# TPSIMOYTOJILHOTO CeueHHsi OyHeT HMeThb CJenyio-
IHA BHA:

P <oy (b +¢ca) +ag (di + 1)l MRy, 2

rae by W dyx— pasMepbl CEYEHHH KOJIOHHBHI Y TOAOLIBHI,

€} — PaccTosiHMe OT MJOCKOCTH TPaHH KOJOHHH C
pasmMepoM by Do nJockoctH OaMKahed
rpaHd CBai, pacloJIOXXEHHBIX  CHapyxu
IJIOCKOCTH, NPOXOJAsIed MO CTOPOHEe KOJIOH-
HEI C pa3MepoM by;

Co — pPacCTOSIHHE OT IJIOCKOCTH T'DaHM  KOJIOHHBI
Cc paaMepoM dx A0 NJOCKOCTH OJaMrKalimei
rpaHH cBai, pacnosioXXeHHBHX  CHapyXH
IVIOCKOCTH, NpOXOJAslLled N0 CTOPOHE KOJOH-
HEI C paaMepoM dy;

2 3akx. 649 5



oy H oy — Gespa3MepHble KO3 DHILHEHTH!:
= _ BLEAW
o =16 ) ( + )

o,,=1,6(1—-"3'+) (k,+fr).

[ C3
rne k= L =
pL{ 1 h]_ ’ hl

3unauenusi KoahPuUHEHTOB oy H 02 B 3aBHCHMOCTH OT

[/}
ki= h—‘ npuEMMaloTesd no Taba. 1.

2]
Ta6auna 1

3Havenns K03pPUUKEHTOB o M U7

< L € ¢

b= | M b= | %o k=T, k= L U
0,3 5,24 0,48 | 3,44 0,66 2,72 0,84 2,34
0,31 5,07 0,49 | 3,4 0,67 2,69 0,85 2,32
0,32 4,94 0,6 3,34 0,68 2,66 0,86 2,3
0,33 4,8 0,61 3,28 0,69 2,64 0,87 2,29
0,34 4,65 0,62 | 3,23 0,7 2,62 0,88 2,28
0,35 4,53 0,63 | 3,18 0,71 2,6 0,89 2,27
0,36 4,42 0,54 | 3,14 0,72 2,67 0,9 2,26
0,37 4,32 0,56 3,1 0,73 2,54 0,91 2,24
0,38 4,2 0,66 | 3,06 0,74 2,52 0,92 2,23
0,39 4,1 0,67 3,01 0,75 2,5 0,93 2,22
0.4 | 4,02 0.68 | 2981 0,76 | 2.48 | 0,94 | 2,21
0.41 | 3,93 0,59 {2941 0,77 | 2,46 | 0,95 |2,2
0,42 3,85 0,6 2,9 0,78 2,45 0,96 2,19
0,43 3,77 0,61 2,86 0,79 2,43 0,97 2,18
0,44 3,7 0,62 | 2,83 0,8 2,4 0,98 2,16
0,45 3,64 0,63 | 2,8 0,81 2,38 0,99 2,15
0,46 3,57 0,64 | 2,77 0,82 2,37 1 2,13
0,47 3,6 0,656 | 2,74 0,83 2,36

Ilpu onpenenenun seadunusl P npegnojaraercs, 4To
NEpamMyuja NpoJAaBjHBaHUSA OrpaHHYHBaeTcs GOKOBHIMH CTO-
poHaMH, NPOXOASILIMMH OT HAapYXHBHIX IpaHedl KOJNOHH [0
6amKafux rpaHefl cBail, MPU 3TOM HAKJOH TIpaHeR npu-
HHMaeTtcA NpH C\>h; HaH ca>hy nog yriaom @==45° (puc.
1); npu ¢,<<0,3h; unn ¢;3<<0,3h, mox yrioM, COOTBETCTBYIO-
muM  ¢;=0,3h; uau c3=0,3;. B COOTBETCTBHH C 3THM
Ko3dpuuUerTH k| u Ry npH f:’> 1 u :-‘3 >1 npuHHMAIOTCA

1 1
[}
paBHBIMH 1, a ¢ U ¢3-— paBHLIMH Hy; 1IpH h—‘- <03 n

1
6



i <03 npuHuMalores: £;==0,3 u k;==0,3, a ¢, u ¢; — pas-
1
HbiMH 0,34,

ITpu KBaJpaTHOH KOJIOHHE LEHTPAJbHO HarpyXKeHHbIX
POCTBEPKOB NpH ¢,==cp popmyna (2) Oyser BMeTb CJag-
AyIOIHH BHA:

PL2a (de+0) MRy, (3)

2.3. Pacyer Ha npoiaB/HBaHHEe BHelleHTPeHHO Harpy-
MKEeHHBIX POCTBEPKOB MOJ KOJIOHHBl NPAMOYFOJBHOrO ceye-
HHS TIPOM3BOJHUTCA MO TeM Xe (PopmyJsaM, 4TO H pacyeT Ha
NpofaB/JHBaHHE LEHTPAJbHO HarpyXeHHBIX pPOCTBEDKOB,
HO IIPH 3TOM pacueTHasl BeJHWYHHA MPOXABJHBAIOUIEA CHJbI
npunuMaerca: P=23Py i, rae ZPgp;—CyMMa peakuui
BCex CBail, pAacClNOJOXEHHBIX ¢ OXHOH CTOPOHBLI OT OCH KO-
JIOHHH B HauGoJlee HarpyXeHHOM YacTH DOCTBePKa 3a BHI-
4YeTOM peakUHH cBafl, pacnoJoXKeHHBIX B 30He NHPaMHABI
NpOJAaBIHBAHUS C 3TOH 2Ke CTOPOHBI OT OCH KOJIOHHBI.

IIpn MoMeHTax, AeHACTBYIOIUHX B JBYX HanpaBJICHHSX,
BeNHuHHA XPgy; onpelensiercs B KaXKAOM HAaNpaBJeHHH OT-
JeJIbHO; B pacueTe NpHHHMAaeTcs OO0Jbluas H3 STHX BeJH-
YHH,

pamenanne Ilpu cTakanpoMm conpswKenwd COOPHOR KONOHHBI
¢ pocTBepKOM # IKcueHTpHumTeTe e>>0,5 dx JOMYCKAaeTCs BENHUHHY
3Pg,s onpegennth, NpuHUMan Besuunny momewra M=~05 dxN; wpH sTom
BbHICOTA pOCTBepKa ompeaedsercs M3 pacyera Ha mnpoaaBjaHBaHHe MO me-
pHMEDPY KOJOHHHL. H TIOJHOM MoMeHTe M= H COOTBETCTBYIOLLef
emy cymme peaxumft ZPg,¢ BHICOTa POCTBEPKA AOJKHA, KPOME TONO, TPO-
BEPATHCA Ha NPOJABJIHBAHHE N0 HAPYXKHOMY NEPHMETpy «CTakaHawr,

2.4. TIpu cOOpHBIX KeJe300eTOHHHIX JBYXBETBEBHIX KO-
JIOHHaX, HMeloUlHX oOLMA CTaKaH, BBICOTA pOCTBepKa Ha
NnpojaBJlHBaHHe KOJOHHOM pacCUHTHIBAETCA KaK NpH Ko-
JIOHHE CIUIOIIHOrO TMPSMOYTOJBHOrO CeueHHs mo obueMmy
nepUMeTpy KoJIOHHH (pHC. 2).

2.5. [Ipn MHOropsimHOM pacnojioXeHHH cBai (puc. 3)
NOMHMO pacyeTa pPOCTBepPKa Ha NpPOXABJHBAHHE KOJOHHOM
1o NHpaMHujAe NpPOAaBJHBAaHHA, GOKOBble CTOPOHBI KOTOPOW
NPOXOAAT OT HAPYKHHIX rpaHeli KOJOHHH Jo Oamxafmux
rpaHeft cBai, JoJKHa ObITb NpPOBefeHa NpoBepkKa HA INpo-
JaBJHBaHHe POCTBEPKA KOJOHHOM B INPELNOJOMKEHHH, YTO
NpolaBJHBAHHE MNPOHCXORAHT MO NMOBEPXHOCTH NHPAMHABI,
JBe HJIM BCe yeThipe GOKOBble CTOPOHBI KOTOPOM HakKJIOHe-
Hbl MIOR yraom 45°.

2.6. ITpu cTakaHHOM CONpPSI)KEHHH KOJIOHHBI C POCTBep-
KOM B TeX CJyyasix, KOTia CTeHKH CTaKaHa HMeloT 060Jib-

2* 3ak. 649 7
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Puc. 1. Cxema o6pa3oBadHs nH-
paMuAbl  MPONABJIMBAHHA TOR
c6opHOft Kese300eTOHHOM KOJMOH-
HOR TIPAMOYTOJIbHOTO CEYEeHHH

uIie TOJILHNHBI,

d \,
I T

[3) ay £l

Puc. 2. Cxema obGpazosaHus mu-

paMBIb  TPONABJIHBAHMA 119X

cOopiofi XKese300eTOHHOM IBYX-
BeTBEBOA KOJMOHHOA

HanmpuMep B IJIATHHIX pOCTBEpPKax (pHC.
4), MOXHO NMPOH3BOKUTbL pacueT pOCTBePKa Ha NpPONABJH-
BaHHE KOJIOHHOM, NpHHHMas h; OT BepxXa pOCTBEpKa, NpH

YCJIOBHH coOM0eHNs] TpeGoBaHHA
P<2p FsRy,
rie p=0,8—0,0025006m; Coo= 0.5 FoRp K2/cm?;

P — pacuerHas npojaBjnBaiollasi CHJa, paBHAsfA CyM-
Me peaklldil Bcex CBaf, MOJCUHTAHHBIX OT HOP-
MaJIbHOA CHJBI, AeACTBYWOIledl B CeYeHHH KOJIOH-

dy e

Hbl y o06pe3a pocTBepka;

Fo —HaumeHblmass nJolazb BepPTHKAJbHOTO CEUEHHH

GeToHa poCTBEpKa 1O OCH KOJIOHHB 3a Bbliye-
CTaKaHa H IJIOIIAAH TpAamewLHH,
JKeHHOM TOX CTaKaHOM C HaKJOHEHHBIMH
yraom 45° cropoHamu (Ha pHc. 4 mJjomanb Tpa-
NeUHy NMOoKa3aHa NYHKTHPHBIMH JHHHAMH),

TOM

onpeneJeHHN BEJIHYHHBI Fs BHICOTA pocmBepka

NOMKHA TNpPHHUMAaTbCs He Oojee 2Ay
NPHHUMAIOTCA CTYMNEHH, B KOTOpbie

KOJIOHHA) ;

pacmoJio-
nojx

[Ipu

(B pacuer
saryaybJeHa
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Puc. 4. Cxema cBafinoro
¢yHpaMenTa ¢ TJIHTHHIM
POCTBEPKOM

Puc. 3. Cxema ofpasoBa-
HHA NHPaMuJ, TPOXABJAN-
BAaHHA mnoj cOOpHOH XKe-
J1e300eTOHHON  KOJIOHHON
IpH MHOFOPAJLHOM pacmno-
JIOXKEHHHU CBafl 3a HapyX-
HBIMH TpaHAMH KOJIOHHEI
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hyg —ray6buna 3afleiKd KOJOHHB B CTaKaH POCTBEPKA;

dyx — pasMep ceueHHs KOJIOHHBI B IJOCKOCTH, COOTBeET-
cTBylouien maomanu Fe;

Rp — pacuetHoe conpoTrHB/ieHHe GeTOHA pacTsAXKEHHIO
Js KeJie300eTOHHBIX KOHCTPYKIHMA.

Pacuer pocTsepka HA NPOAABANBAHNE YraoBOK cBach

2.7. Pacuer pocTBepka Ha NPOAABJAMBaHHe YIJIOBOH
cBaell NPOU3BOAHTCH H3 YCJAOBHSA
Py, 1 < [Bl. (boz +L;2) + B4 (box + _c;_,)] ha Ry, (5)
rie Py i — pacuerHad Harpyska Ha <YrJAOBYK CBalo,
BKJIOYad BJAHAHHE MeCTHOH Harpy3ku (Ha-
MmpHMEp, OT CTEHOBOTO 3amnoJIHEeHHusi), C
yYeTOM MOMEHTOB B JBYX HamnpapJeHHAX;
boy M bga — paccTOfHMA BHYTPEHHHX TpaHefi yrJjo-
BOHl CBaH A0 HapyXHBIX TpaHell NJHTH
poctBepka (puc, 5);
Co1 M Co2 — PACCTOSIHHA OT IJIOCKOCTH  BHYTPeHHHX
rpaHefi cBafi A0 OJMXKaHWHX rpaHeHd TOXN-
KOJOHHHKA (CTaKaHa) POCTBEpKa HJH HO
6nMMXafIIuXx rpaHell CTyNeHH NPH CTYHeH-
4aTOM POCTBEpKE;
Ay — BHICOTA HHXKHeHl CTyneHd OT Bepxa cBail;
Ry, — pacueTHoe conpoTHBneHHe GeToHa pacTi-
XKeHHIo JAsi  KeJie300€TOHHLIX KOHCTPYK-
LHi;
B1 1 By — Gespasmepurle kK03hUIHEHTH, TPHHAMAE-
Mblie o Tabu. 2.

Ta6auna 2
3uauenns xospdummenra f

[4 [4 €, [4
b, =% g fa,=_ g a9 g |r=_2 8

o = 4 0= ¢ o= t o= 4 (]
0.3 1,06 | 0,42 0,84 0,66 0713 [ 07 0,67
0.32 1 0,44 082 | 058 072 || 078 0,66
0,34 0.9 (048 0.78 0.6 0,71 0.8 0,65
0,36 092 | 05 0,76 | 0,62 0.7 i 0.64
0.38 039 || 052 0.75 0,64 0,69

” 0,8 | 0,84 0.74 0,67 .68

NMpumewarnus | [pu ky B ke, Menbmen 0,3, kosdpuuments By 8 By npu-
BHMAIOTCA COOTBETCTBEHEHO TAKHMH e, XKax B MNpH kOl ==0,3, T. e. paBMHMH 1,05;

HPH 9TOM Coi B Cpz NPHAAMAIOTCA paBHBIMH 0,3f0;

TMpu &y u kg, Coxpmen 1, kosdpdumuentst By H f; NPHHAMAOTCS DaBHEIMH
0,64, & BeAHYHHL Cot H Cx — PABHLIMH .

2. B Tex cayuasx, NOrAR YIrAOBas cBafs B POCTBEPKAX C HOAKGJIOHHHKOM 3a-
XOMMT B mJaHe 3a ofe TPaHR NORKOJOHHAKA Ha 60 mm u GoJsee, UPoBEepKa Ha
DPORSBIHPAHHE IAHTH DOCTBEPKA YTAeBOfi cpaefi MOMET He NPOHIBOXHTLCA.
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Pacuer npouYHOCTH HAKJOHHBIX CEYEHHH poOCTBEpKa
ne nonepeuHoil cuae

2.8. Pacuer NMpOYHOCTH HAKJOHHBIX CeYeHHH pPOCTBEpPKa
No NONMepeuHoi CHJe NPOH3BOAHTCS Mo Gopmyse

Q< mbhyRy, (6)

rje Q=XPy i — cyMmMa peakuuit Bcex CBaH, HaXOASIUIHXCSH
3a npellesiaMH HAaKJOHHOTO CeYeHHS;
b — mupHHA NONOIIBLI POCTBEPKA;

Rp — pacueTHoe conmpoTHBJeHHe GeTOHa pacTs-
JKEHHIO I Xesie300eTOHHBIX KOHCTPYK-
uui;

ho — paGouass BLICOTa B PacCMaTpHBaeMOM ce-
YEHHH POCTBEPKA;

m — 6e3pa3MepHbIi K03 ¢HULHEeHT, NpHHHMAae-
Mblli 0 Ta6a, 3 B 3aBHCHMOCTH OT OTHO-
memmf— , [le ¢ — NJHHA NpPOEKHHH Ha-

0
KJOHHOTI'O CevyeHHus, IpHHHMaemas paBHOH

pPacCTOSIHHIO OT IJIOCKOCTH BHYTPEHHHX
rpaHeii cBad No OnuxaHuled rpaHd TNOA-
IKOJIOHHHK@ HJIH CTYNeHH poCTBepKa (pHC.
6,0), a npu nNAHTHHIX pOCTBEpPKax — IO
Onuxcafiiuesi rpaHn KoJioHH (pHc., 6,6).

” i " ik
N =
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Puc. 6. Cxembl, NpHHHMAEMbIE MPH pacuete NPOYHOCTH HAKAOHHBIX ceue-
HHH pOCTBEPKA MO NoNepewHoH oHJle
@ —Jas pOCTBePKAa C MONKOJOHHHKOM; 6 — A/ TTHTHOIO (POCTBEPKa;
6 — AJ POCTBEPXA C MHOTODHAMHHEIM pacnojoKeHHeM <Bafi 3a TpaHbio
MOKOJTOHHHK 2
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ITpumevanue B crynmeHyaThx pocmsepkax NpH NpoBepke mpou-
HOCTH HAKJOHHBIX CEYeHMH, NEPeCceKaloWHX NBE CTYNeHH, 3a PacyeTHYIO
BeAwuHHY b B dopmyse (6) npHnEMaeTcA npwBeleHHAA BeAHUHHA by, om-
penessiemas no popmyne

bn - bh01+b2h8
’
hoy -+ ha
rae b — wupuHa wHKHER CTYmeHH (WIHPHHA MOJOWBH POCTBEPKA);
by — wupHHA BTOPOA CTYMSHH;

ho1 — pabouasi BHICOTA HHXKHEN CTyIeHH POCTBEpPKa;

{13 — BBICOTA BTOPOA CTYMeHH POCTBEPKA.

2.9. Tlpn MHOrOpsSAHOM pAacCHOJIOKEHUH cBall TNpoBepKa
NPOYHOCTH HAKJOHHHIX CE€UeHHH POCTBEPKAa M POU3BOJAUTCS
0O CeuYeHHAM, MPOXOAALINM Yepe3 BHYTpCHHHe rpaHH KaxXK-
noro psixa ceait (puc. 6,8).
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Mpumevanue Ilpun ¢<<03hy kosdpdunmenr m npuHHMaeTcs
pasubx;lw 2,45; npu ¢>ho KoabdHUMEHT m OnpefleNisieTcA H3  YCJIOBHS

0
m= -—H npuunmaerca He metee 0,6.

Pacuer pocrBepka Ha M3rnG

2.10. Pacuer NpOYHOCTH pocTBepKa Ha H3rub npousso-
OUTCA B CEUEHHSX MO IpaHSAM KOJIOHHBI, a TaKke {0 Ha-
PYXHEIM FpaHfM <«CTaKaHa» POCTBepKa HJHM MO TIpaHAM
CTyneHeH pocTBepka.

2.11. PacuerHbifi u3rn6alolIdii MOMEHT JJA KaxJoro
CeueHHs ONpefeJigeTcsi Kak CyMMa MOMEHTOB OT peaKIHH
cBail (OT pacyeTHBIX Harpy3ok Ha DOCTBEPK) H OT MECTHBIX
pacyeTHLIX HATPY3OK, NPHJIOKeHHBIX K ‘KOHCOJbHOMY CBeCy
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pocTBepKa M0 OHY CTOPOHY OT pacCMaTpUBAEMOTO cCeue-
HHSL:

Ma, i =2 Py xi — My, a; )
Ma.i=zpd).nyl_M0.ay (8)

rae Mg n1 My; — usrubamooiiyie MOMEHTH! B paccMaTpH-
BaeMbIX CEUEeHHSX;
Moa ¥ Mgz — usruGaronige MOMEHTH B paccMartpHBae-
MBIX CEUEHHSX OT MeCTHOH HarpyskH;
Py — pacueTHasi Harpyska Ha CBaio, HopMaJb-
Hasi K NJOLIafAH NOAOWIBH POCTBEpPKa;
Xi H Ui — PacCTOSIHHA COOTBETCTBEHHO OT oceH
OBafl JI0 pacCMaTpHUBaeMOro CeYeHHS.
MMpumeuanne Ilpn pabore cBafi Ha BbiepruBaHHe HEOOXOIHMO

TIPOM3BOAHTH TIPOBEPKY NPOYHOCTH POCTBEPKA HA H3THO Ha HefcTBHe OT-
pHLATENbHLIX peaKIuil cpaii.

it T T O

x

=

3
J_p J*l J.fl R
Z,Dﬁ, ZHM Ip%y A A nl o o o

dﬂ :
11 1
] ra T
O o0 o Jm"ll
o P L L)
n_o o b
Ay

Puc. 7. Pacuerhan cxema mas  Puc. 8. Pacuernas cxema mpu
OnpefiefieHHs apMaTypel 1TOAO-  NpOBepKe paGouefi apMarypu B
IIBH POCTBEpKA TJINTe POCTBEPKAa HAa NPOUHOCTH
npu u3rube MO HAKJIOHHBIM ce-

YEHHAM

2.12. Ceuenne apmaTyppl, NapaaienabHoli CTOpOHE @, B
ceueduH /—I (puc. 7) Ha BCio WIHPHHY POCTBEpKa onpeje-
JasieTcs o gopmyne

. May
Fa==73 HoRa ®)
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To e, 10 PPAHH CTYNEHH B ceueHHH 2—2
M
Fog= 82 10
“*7 0,90 R, (10
CeueHHe apMaTyphl, napaJjejbHoll CTOpoHe b, B ceue-
HHM 3—3 Ha BCIO HJIHHY pocTBepKa onpefensercd no ¢op-
MyJsie

M
Fog =——21 . 11
*3 7 70,9H, R (1
To e, 110 TPaHU CTYNEHH B ceueHnH 4—4
M
Fas= —22 | 12
a4 0,9h° Ra ( )

rae May 1 Mg —m3ru6aioline MOMEHTH Ha BCIO IIHPHHY
poOCTBEPKAa COOTBETCTBEHHO B CeYeHHAX

1—1u2—-2;
Mg, u Mgy — usrubaiomise MOMEHTHl Ha BCIO JJHHY
pocTBepKa COOTBETCTBEHHO B CEeUeHHX

3—3 u4—4.
Hy,— paGouasi BHICOTAa POCTBEPKA B CEYEHHH

ho—paﬁo,qaﬂ BLICOTa pOCTBepka B ceuye-
HHH 2—2,;

Ho— pa6ouasi BhICOTA pPOCTBEDKA B CEYEHHH
3—3;

h&—paGouaa BBICOTAa pPOCTBEPKAa B CEYEHHH

’
Ra — pacueTHOoe COTNPOTHB/JEHHE apMaTypH.
2.13. Ilpu pacyere pocrBepkKa Ha H3ru6, NMOMHMO Npo-
BepKH NPOYHOCTH HOPMAJILHLIX ceueHHH, I KpafiHHX cBai
HEOGXOHMO IONOJHHTEJNbHO NPOH3BOAUTL NPOBEPKY NPoY-
HOCTH HAaKJOHHBIX CEYeHHH no H3rubaioleMy MOMEHTY,
paBHOMY:

Ma==(c+ dL; ) ZPg;—My—c yueTOoM BO3MOKHOIO Io-

HH)KEHHs] PacyeTHOro CONPOTHBJEHHA apMaTypH Ha AJH-
He 30HBl AHKEPOBKH H3 YCJIOBHSA
@c+de) ZPy ;—2My  Ian
Fy= 1,8 R, " TIg (13)
rie  Fa—nuomanp apMaTypsl Ha BCIO IIHPHHY pOCT-
BEPKa;
2Py, —cyMma peakuui Bcex cBall kpaiiHero psja co

14



CTOPOHBI PacCMaTPHBAEMOro CeYeHHs MJIHTHOH
4acTH POCTBEPKA;
Mo — uarn6alonEii  MOMEHT OT MeCTHOH Harpysku
[coGcTBenHbIi Bec pocTBepKa, 3achilKa 3eM-
J¥ HA ycTyne mIMTH W T. n. (puc. 8)];
€ — paccTosiHHe OT INIOCKOCTH BHYTPEHHHX [Ipa-
Hell cBall KpaHHero psaaa RO IVIOCKOCTH OJiH-
J)KaHleld rpaHH TOAKOJOHHMKA HAH CTyMEHH
poCTBepKa, HJH Ao OnuxkafmeHd rpaHH KoJIOH-
HH NPH MJHTHBIX pocTBepkax (cM. pHc. 8);
dcs — pa3Mep CeueHHs CBaH;
Ra — pacueTHOe COMPOTHBJIEHHEe apMaTypHl;
lan — INHHA aHKEPOBKH apMarypsl, TNPHHHMAaeMas
TIPH apMHPOBAHMH CBApHBIMH CeTKaMK M Ge-
ToHe Mapku 200 u GoJsee pasHofi 200 ana
crepxHell u3 craau kiaacca A-1l u 25 nas
crepxHelt u3 cranu kaacca A-II1;
lo=1ly+x, rne ly — paccrosiure ot ocu cBafi KpaiHero
psila o HapyxHOH rpaHH POCTBEPKa;
bR R,
x 3.52Py ; >0,5dcs,
nie b — mMpHHA poCcTBEpKa;
h — nosHas BHICOTA TJIHTHOM YacTH pPOCTBEPKa;
Rp — pacuemHoe conpoTHBJEHHe GeToHa pacCTAXKeHHIO
ISl GETOHHBIX KOHCTPYKIMM,
Ecan ls > lan, TO NpOBEpKH NPOYHOCTH HAKJIOHHBEIX Ce-
YyeHHH He TpeGyeTcs.

Pacuer crakanHoit u9acTH pocTBepka

2.14. B pocTBepKax CTaKaHHOrO THHa, KOrja OTHouIe-
HHe TOJIIIMHBE CTEHOK CTaKaHa K BHICOTe €ro ycryla HJH K
ray6GuHe cTakaHa paBHO HaHM GoJsee 0,75, CTeHKH CTakKaHa
He apMmHpylorcs. [Ipy OTHOIMEHHH CTEHOK CTakKaHa K BLICO-
Te ero ycTyna HWJH riyGuHe crakasa MeHee 0,75 cTeHKH
CTaKaHa POCTBePKa PacCYHTHIBAIOTCH KaK KeJie306eTOH-
Hble 3JIEMEHTHL.

Pacuer npomosibHOA apMaTypbl CTEHOK CTaKaHa NMpPOH3-
BOJAHTCA Ha BHeLEHTPEHHOe CXKaTHe Kak KopoGuartoro ce-
YyeHHfl B TJIOCKOCTH 3alelaHHOTO TOpUA KOJOHHH (pHc. 9,
ceyenue [—1).

MunumasnbHas naomwaxb NpojoabHOA apMaTypbl B CTEH-
Kax CTakaHa JOJKHA cocTaBisATb He meHnee 0,069% pacuer-
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Horo ceyeHus GeroHa crakaHa. IIpH 3TOM JOJXKHH YyJAOB-
JIeTBOPATbCA TpeGoBaHHSA TI0O aHKEPOBKe HPOJOJIbHON apMa-
TYPbl CTEHOK CTaKaHa B IJIHTHON YaCTH POCTBEpKa.
[TonepeuHass apmarypa B CTeHKax CTakaHa B CEYEHHAX
H—II u II'—II" (cMm. puc, 9) onpelensercs Mo PpacyeTHOMY
MOMEHTY OT ReHCTBHS CHJI OTHOCHTEJbHO OCH, MPOXOAsILeH

dy
PO Y
MlN M
-
— —— ]
LK e A=—1A
v:f.: 1 K L
/

3
/ —_—t—

RN

Puc. 9. Pacuernas cxemMa CTakaHHOM 4acMi poCTBEpKa

%\‘i
;‘Z&

yepe3 TOUYKY &k HJIH k; TOBOPOTA KOJIOHHHLI.
BesnunHeI MOMEHTOB NIPHHUMAIOTCS PaBHBIMH:

npu ——>é’o>d6
Mt =M+Qy,—0,7N e ; (14)

TIpH Eg=—= I{lt—>é—;
M, =08 (M—I—Qy,.—N ;"2'&) (15)

npa 3ToM My npHHHMaeTcsi He MeHee BeJHuUHHB My,
onpexnesasiemoii no ¢popmyae (14),
rae M —usru6GaoUiHii MOMEHT Ha ypOBHe BepXa CTaKaHa,
N — npojosbHasa cuia;
Q —momnepeyHast CHJa Ha YpPoBHe BepXa CTaKaHa.
IlonepeyHas apMartypa OnpelejfeTCA H3 ypaBHEHHH:

n n
ZRaFQ.(Zi:MKI H ERaFﬂ.fZl::MK,
1 1



rie n— 4YHCJO rOPH3OHTAJbHBIX CETOK B CTEHKax CTaka-

Ha;

R, — pacueTHOoe CONPOTHBJIEHHE apMaTypel B CTeDXK-
HAIX CeTKH;

Fa,i— ceueHHe apMaTypni B CTEPMKHAX CETKH KaxKIOro
HamnpasJIeHHs;

Z; — paccTosiHHe 1O BBICOT€ OT KaXKAOH CeTKH JO
JHa CTaKaHa.
IIpu onuHaKOBEIX AHAMeTpax MNoNepeyHoH apMaTypHl H
OJMHAKOBOA MapKe CTaJH IUIOUIaJb CeYeHHS MoMepeyHoH
apMaTypbl KaXJ0H cBapHO# ceTKH OyleT paBHa:

NpH € >—'2‘

M

Fo,1=——1—; (16)
Ra Z Zl
1
dy dy

npu 2 > ey > 6 "

Faim Mot an

Razzl

1

B cayuae sarsyGnenns crakaHa B IJHTHYIO 4aCTb Po-
crepka (puc. 10) ceweHuwe momepeuHo# apMaTypHl TaxKe
onpeneasiercss no ¢opmynam (14)—(17), npu atom ceTKH

&

=
«5;‘ &
\?/

Yn
Zy

Zy

Zy
Zy
»

'Y ./‘/‘
v

\/_d y=5
VY

Puc. 10. Pacuemnas cxema CTakaHHOfi 4acTd POCTBEPKAa mpH
3arnyGJesiHl CTaKaHa B TJIHTHYIO 9aCTh POCTBEPKa
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noNnepeyHoro apMHpPOBAaHHA CTAaHOBATCA B Npemesax INoOA-
KOJIOHHHKA.
B cayuae peficTBus HOpPMaJIbHOH CHJbl B Hpefesax sil-

pa ceuenns (e < —;) fonepeyHoe apMHPOBAHHE CTEHOK
CTaKaHa Ha3HauYaeTcsi KOHCTPYKTHBHO,

Pacuer pocTBEpKa HA MECTHoe CXKaTHe

2.15. [Ipn npoeKTHPOBAHHH POCTBEPKOB CBAHHBIX (YH-
MaMeHTOB Moj cOopHble KesJe306eTOHHBE KOJOHHBI MOJIXK-
Ha GbITh NMPOM3BENEeHa TpoBepKa MPOYHOCTH Ha MecCTHoe
cxkartue (CMATHE) POCTBEPKa NMOJ TOPUAMH KOJOHH.

2.16. Pacuer Ha MecTHOe cxKaTHe (CMsiTHe) MOJA TOpua-
MH COOpHBIX KeJe300eTOHHHIX KOJIOHH KBaJpaTHOro H
NPSMOYTOJLHOTO CeyeHHsl H [OX TOPLAMH JABYXBETBeBbIX
KOJIOHH C DacnopKo#i BHH3y IIPOH3BOAHMTCA No QopMmyie

N< lysRnp F' (ls)

rie N —pacyueTHas HOpMaJbHas CHJIa B CEYEHHH KO-
JIOHHH Y o6pe3a pocTBepka;
Rup — npu3MeHHass npouHocTb GeTOHa pocTBepKa JAJiA
GeTOHHOTrO 3/IeMEHTa;
F — nnomajp ceueHHsi KOJOHHW (JJA JAByXBeTse-
BbIX KOJIOHH IJIOWaAb CEeYeHHS KOJIOHHBI NMPHHH-
MaeTcs MO MOJHOM NJOIIafH KOJOHHBI, BKJIO-
yasi H Pacnopky).

Pacuer Ha MecTHoe cxaTHe (CMsATHE) TOJ TOPHAMH
BerBefi COOPHBIX 2KeJe30GEeTOHHBIX JBYXBETBEBBLIX KOJIOHH
6e3 pacnopks BHH3Y (CM. pHC. 2) NpOH3BORHTCA no ¢op-
MyJe

Ny < 2Rup Fi, (19)

rie N, — MaKcHMaJbHasi pacueTHas HOPMaJibHas CHJa B
ceueHHH HawGoJee Harpy»XeHHON BETBH KOJIOHHBI;
F{—nnomwanb ceueHUs: BETBH KOJOHHBI,

B T1a6a. 4 B 5 Aas paja cedyeHHA KOJOHH NMPH Mapkax
Gerona poctBepka 150, 200 u 300 npHBeNeHbl MpelesbHbE
BEJHYHHB PACYETHHX HOpManbHHX cua N u Nj, cooTBercT-
BYIOIlHE 3HAYeHHAM, ofpeleseHHBM no ¢opmynam (18)
(19).

Tlpu 66/pIKX YCHIHAX HeoOXONHMO NOJ OMOPAMH Ko-
JIOHH B BepxXHefl 4acTH CTaKaHa BBOJHTb JONOJIHHTEJbHOE

18



Ta6auuna 4

Mpeneantvie BeJHYHHEI PACYETHBIX HOPMANbHLIX cHa N B KoJOHHAX
NPSIMOYroALHOr0 CEYeHHs M B JIBYXBETBEBHLIX KOJOHHAX C PacHOPKoi
BHH3Y, NpH KOTOPLIX He Tpe6Gyercs pacdera Ha CKaTHE NOR TOPLAMM

KOAOHH

Mapku GeToHa pocrsepka

|

Ceuenge KOJIOBH B cM 160 I 200 300
Nep1
4040 1456 170 275
4060 215 250 410
50< 50 225 260 430
5060 270 310 620
4080 290 340 550
5080 360 420 690
40100 360 420 690
50100 450 520 860
50130 580 680 1100
50140 630 730 1200
60 140 750 880 1450
TaGnunna

Npeneavhbie BeJNuMHBI PACHETHBIX HOPMaJbubix cua N| B BeTBaX
AByxBeTBeBLIX KOAOHH (€3 PAcnopox BHH3Y, HPH KOTOpHIX He TpeGyerca
pacuera Ha CXXaTHe Nmoj Topmamu Bersefl KoJaoHH

CeoueHue BETBH KOJIOH-

Mapxa GeToHa pocTsepKa

HH B CM 150 l 200 l 300
NyB 7T
4020 95 110 180
40% 26, 5020 120 140 230
5025 150 175 290
5030 180 210 350
6030 210 250 410
6035 250 290 480

KOCBEHHOe apMHPOBaHHe B BHJE CBapHbIX ceToK. Pacuer
KOCBEHHOTO apMHpPOBaHHSl NOJIXKEH NPOH3BOLHTLCA COTrJiac-
HO ykasauusaM m. 7.13 raasm CHull II-B.1-62* «Berton-
Hble U XKeJe306eToHHBle KOHCTPYKuuH, Hopmbi npoektupo-

BaAHHA>.
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B. PACYET POCTBEPKOB
1 110 NPOYHOCTH
I , | N0 MOHOJINTHBIE
YXENE30BETOHHBIE KOJIOHHbI

a1 2.17. Pacuer pocTBEpKOB MOX
I} 4 MOHOJIHTHblE  2KeJle300eTOHHbIe
KOJIOHHBI 110 NPOYHOCTH MPOH3-
/i BOJHTCS Ha NpPOJABJHBaHHe PO-
cTBepKa KOJIOHHO#, Ha INpojaB-
- _3 JIUBaHHe YIVIOBOH CBaehl HHXHeh
S| NJUTH POCTBEpKa, Mo momepey-
Ft=|  Hoif cuie B HAKJIOHHHIX CeueHH-
1| fIX H HAa H3THOG POCTBEpKa.
N 3 2.18, Pacuer pocTBepkoB Ha
: NPOAABJHBAHUE KOJOHHOH mpo-
H3BOAHTCA no nm. 2.2, 2.3, 2.5,
npu stom B ¢opmyaax (2) u

Puc. 11. Cxema o6paso-  (3) paGouasi BHICOTA POCTBEpKa

ot IAAMKIL IDOJSS. i, jomxa MpAWMATuCH oT

KenesoGeToHHol Kkosonne BEPXa POCTBEPKaA N0 Bepxa HHXK-

Hefi paboueli apMaTyphl CeTKH
(puc. 11).

Pacyer pocrBepkOB Ha NpONABJHBAHUE YIJIOBO# cBaeil
TNpPOM3BOAUTCA 1o N. 2.7; pacuer TPOYHOCTH HAKJOHHBIX
CeYeHHHl pOCTBepKa NO TONEPEeYHON CHJie NMPOU3BOLMTCA 110
nn. 2,8, 2.9, a pacyer pocTBepka Ha H3ru6—no nn. 2.10,
2.11, 2.12 u 2,13.

r
S -]

/

&2, by

\,
[N
rd

B. PACYET POCTBEPKOB MNMO INPOYHOCTH
NOJA CTAJIbHBIE KOJIOHHbI

2.19. Pacuer pocTBepKOB MNOJ CTaJbHble KOJOHHH dI0
NPOYHOCTY TPOU3BOJHTCA: Ha NPOJABJUBAHHE POCTBEpKa
KOJIOHHOH; Ha NpOAABJHBAHHE DOCTBEPKAa YIVIOBON cBaeH;
10 nonepeyHoil CHJe B HAKJOHHBIX CeYeHHAX; Ha H3rub po-
CTBEpPKa M Ha MECTHOe CXKaTHe (CMATHe) IO CTaJbHBIMH
ONMOPHHIMH NNHTaMH 6a3nl CTAJbHBIX KOJOHH.

Pacuer pocTBepKa HA MNpOAABIMBAHHE KOJOHHOMR

2.20. Ilpn craapHBIX KOJIOHHaX CINVIOLIHOTO CeYeHHs
(puc. 12) m npH CKBO3HBIX (pelleTyaThX) KOJIOHHAX,
AMeIOUNX efHHYIO CTaJbHYIO XKecTKylo 6asy (puc. 13), pac-
yeT Ha MpPOAABJHBAHHE POCTBEPKA KOJOHHOH [POHUIBOMHUT-
csl H3 YCJIOBHSA
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Pg
rine P—

[ay (bn + ca) + 03 (@n + 1)) H1 Ry, (20)

pacueTHas mnpopasaupaiomast cHjia. Ilpu
LHEHTPANbHO HAarpyXeHHBIX POCTBEPKAax Be-
JuyHHa P npHHHMaeTcs pPaBHOM cyMMe pe-
aKuMil BCEX CBall, PacHOJIOKeHHHIX 3a npe-
JleJlaMH  HHXXHEro OCHOBAHHS THPaMHIbl
NPONABAUBAHHA OT HOPMaJbHOH cHibl, HAeli-
cTBylOILel B KOJIOHHe y o0pe3a poCTBepKa.
IIpyu BHeNEHTPEHHO HATPYXKEHHBIX pPOCTBEp-
Kax pacueTHas BeJIMYHHa NpPOJAABJHBAIOIIEH
cuJibl TpHHHMaeTcs papHofi P=2XPgy; The
YPy,—cyMMa peakuufi Bcex cBa#, pacmo-
JIOXKEHHBIX C OJHOH CTOPOHHBl OT OCH KOJIOH-
Hbl B HamGoJiee Harpy»KeHHOH 4YacTH POCT-
BepKa, 3a BHYETOM CBail, pacrnoJoXeH-
HBHIX B 30He NHpPaMHIbl TMPOJABJHBAHHA C
3TOH Ke CTOPOHBI OT OCH KOJIOHHHI;

i [l = -3
] U=“ ho| o] L--k——-——~ P8 JER N |
} N
2 s S |
J{ T /_"T_i . .j. ‘} 1 I - .
L
L Lt - it Tk !
- - U T
1) Gor an a,
[ a '_’Lc aa
Puc. 12. Cxema oGpasoBadus Puc. 13. Cxema o6paso-
NHPAMHAB TPORABAHBAHHS TIPH BaHHSl NHPAMHALI MPOAEB-
CTaNBHLIX KOJIOHHAX CMJIOLIHOTO JMBAHHS  WPH CKBOIHBIX
CeueHHs (peweTyaTeX) KOJMOHHAX,

HMEIOUHX €AHHYIO CTaJb-
Hyio 6a3y
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by U Ga— Pa3Mephl OMOPHOM CrajbHOR UAMTHL Gaszbl
KOJIOHHEI;
H,— paboyast BHICOTa pOCTBepPKa, NpHHHMaeMmas
OT BepXa HHXKHeil paGoued apmartypnl cer-
KH IO NOJOWBBI ONOPHOH CTaNLHOHA IJHTHI
6a3bl KOJOHHH,
ci — PaccTosiiHe OT MJIOCKOCTH rpaHy¥ ONOPHOH
CTaJbHOH TNJAHTHI 6a3bl KOJOHHH A0 TJOC-
KocTH OJMxKaWued rpaHn cBaif, pacrnoJo-
JKEHHBIX CHapyXH NJIOCKOCTH, NPOXOAAUleH
10 CTOpoHe by;
Co — PacCTOfIHHE OT NJIOCKOCTH TPaHH ONOPHOH
CTaJbHOH IJAHTH 6a3n KOJOHHH 10 O6Ju-
XKalimreli rpaHu cBai, PacnOJIOXKEHHBIX CHa-
PYXH ILIOCKOCTH, NpOXoAsiiedl no CTOpOHe
C pasMepoM an.
KospuuHeHThl o U 0p TPHHAMAIOTCA 1o Tabu. 1 (m. 2.2)
B 3aBHCHMOCTH OT BeAHYHHH R;== %‘—
1
[Ipu ¢,<<0,3 H, u cy<<0,3 H, BeAHUHHBL €1 H C3 B GOPMY-
ne (20) npuuumaiores pasunimu 0,3 Hy, a Ry H ky npu onpe-
ﬁ;“%‘j;‘.“ Koa(pwhuurenToB o; U Gy TNPHHHMAIOTCA PaBHLI-
asgup;uﬁf?}{' H ¢p>>H, BenuunHbl €; B C; NIPHHEMAIOTCS
p L a k u by — pasupmn 1 (cM, 0. 2.2).

Puc. i4. Cxema o6-
pasoBaHHA  THPa-
MHIAL TIDORABJAHBA-
HHR OpH CTaJIbHBIX
CKBO3HHX (pellleT-
4aTHX) KOJIOHHAX,
HMEIOUHX Da3felb-
HHie CcTralbible 6a-
36 MOJ  KaJofl
BETBBIO
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221, TIpx CKBO3HBIX pEIUETYATHIX CTAJbHBIX KOJOHHAX,
AMEIOIHX pa3fenbHble 6a3bl MOJ Ka)AYI0 BETBb (KOJIOHHGI
(puc. 14), pacuer pocTBepKa NPOM3BOAHUTCS Ha NPOAABJIHBA-
HHe HanGojiee HAarpyXXeHHOA BeTBbI0O KOJIOHHH IO NEpH-
MeTpy cTajbHOM MJIHTH 0a3bl 3Tofi BeTBH. Pacuer mpousso-
IuTcs no ¢opmyne (20), Npn 3TOM 33 PaCUETHYI0 BEAHYHHY
npojaBiHBaIOIIell CHJIb npHHHMaerca P=2XPy; rae
ZPg,;— CcyMMa peaKuHH Bcex cBafi, pacmoJOXKeHHBIX C Ha-
PYXHOH CTOPOHBI OT OCH BETBH, 33 BHIYETOM peaklliil CBail,
PacloJIOXKEeHHEIX B 30He NMHPAMHAbI NPONABJAHBAHHA C 3TOH
JKe CTOPOHBI OT OCH BETBH KOJIOHHHI.

Pacyer pocTBepxa Ha NPONABJHBAHHE YrJ0BOA cBaefi

2.22. Pacyer pocTBepka Ha [poHaBliHBaHHe YIJIOBOH
cBaeil NpH CTa/JbHBLIX KOJIOHHAX NPOH3BOAMTCSA MO M. 2.7, pH
atoM B ¢opmyne (5) BeNHUHHBI Cop H Co2 B IJIHTHHIX POCT-
BepPKax NPHHHMAIOTCH PABHLIMH DACCTOSIHHAM OT IJIOCKO-
cTefl BHYTPEHHHX rpaHefl YIVIOBOA CBAaH A0 COOTBETCTBYIO-
wHx Gamxafmux rpaHeff ONOPHOro CTaJIbLHOTO JHCTa 6a3bl
KOJIOHHBI, a NPH CTYNEHYaThIX POCTBEPKax — JI0 COOTBETCT-
BYIOIHUX OGaMKafAIMX rpaHefl CTyNeHH POCTBepKa.

Ilpu snavenusx :—'1 H ™ Menpwaux 0,3 n Gonbunx 1,
o1 1
BEJIHYHHBI Cop, Cog H K03 (HUHEHTH By U B2 B dopmye (5)
?pnnumalo'rcn COIVIACHO yKa3aHHSM npuMeuaHus 1 kK taba. 2

n. 2.7).

Pacuer mpOYHOCTH HAKJOHHBIX ceveHH poCTBepKa
no nonepeyncit cuae

2.23. Pacuer NpOYHOCTH HAKJOHHBIX CEYeHHA pocTBepKa
no nonepeyHof cuJie NPoH3BOAHTCA No nm. 2.8, 2.9, npu aToM
B opmysae (6) BennunHa ¢ (IJHHA NPOEKUHH HAKJIOHHOTO
CeyeHHs]) NMPHHHMAETCS PAaBHON PACCTOSHHIO OT MJAOCKOCTeH
BHYTPEHHHX rpaHeii cBafi xo 6nauxafimeli rpaHd OMOPHOH
CTaJbHON MJHTH 6a3bl KOJOHHBI, a NMPH CTYMeH4YaTHIX pOCT-
BepKax — 10 GaMKafuiedl rpaHH CTyNeHH.

Pacuer pocTBepka Ha HM3ruG

2.24. PacueT NpoYHOCTH POCTBEPKOB HAa M3rH6 NpPH CTaJib-
HBIX KOJIOHHAX NPOH3BOJAHTCS B CEUEHHSAX MO OCAM BeTBeH
KOJIOHH, a B CTyHeHYaThlX POCTBepKax, Kpome TOro, —B ce-
YEHHNX MO TPaHAM CTyneHeH pocTBepKa.

2.25. PacyerHpli H3rHOAIOWIHHA MOMEHT JJsi KaxXIoro
CeyeHHs ompemensiercss KakK CyMMa MOMEHTOB OT peaKIHii
cBail (OT pacyeTHbIX HAarpy3oK Ha POCTBEPK) H pacHeTHHIX
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AarpysoK, NPHJIOKEHHEIX K KOHCOJbHOMY CBeCy POCTBEpPKa
110 OJHY CTOPOHY OT pacCMaTPHBAEMOro cedeHHs.

BennunHbl H3ruGaloUHX MOMEHTOB ONpENeNAIoOTCs 1Mo
¢opmyaam (7) u (8), ceueHHe apmaTypol—To0 (popMmyaam
(9)—(12) (cm. mm. 2.11, 2.12).

2.26. ITpoBepkH NPOYHOCTH HAKJOHHBIX CeYeHHA MO H3-
ru6aponeMy MOMeHTy mpoussoisarcs mo m. 2.13. Ilpy asrom
BeJiHUHHA ¢ B popmyae (13) mpuHuMaercs paBHOH paccrosi-
HMIO OT IJIOCKOCTH BHYTPEHHHX rpasefi cBail KpaliHero psja
no Gnuxafmell 60KOBON I'PaHH CTaJbHOH OMOPHOM IIHTHI
6a3nl KOJIOHHB NpPH MJHTHOM DOCTBEpKe HJHM JO NPaHH CTy-
NeHH NPU CTYmeHYaTOM POCTBepKe.

Pacuer pocTBEpKa Ha MECTHOe CXKaTHe

2.27. Pacyetr Ha MeCTHoe cXaTHe (CMSITHE) IOA CTalb-
HBIMH ONOPHBIMH NJIHTaMH 6a3bl CTaJbHBIX KOJIOHH NpPOM3-
BOJIHTCA M0 hopMye

N<yRy Fy, 1)

rie N — pacyeTHass HOpMaJibHasf cHa Ha OIOPHYIO ILIHTY
6a3bl KOJOHHBHI;

Fy—nnowafb ONOPHOH TJHTH 6a3bl KOJOHHH; y==

= Vﬂ, HO He Gouee 1,5;
F,
F — pacyerHas mJoilafb Ce4eHHs, olpejenseMas IO
ykazanuaMm n. 6.12 CHuIl 1I-B.1-62* «BeroHHEIe
H Kese300eToHHble KOHCTpYKIHH. HopMbl npoek-
THPOBAHHUA».

IIpn GOJbIIHX YCHJHSX B ONOPHBIX YACTAX KOJIOHH IJIs
yMeHbIlIeHHsI pa3MepoB 6a3 KOJIOHH JONycKaeTcs NPHMEHAThb
B BEPXHHX 4acCTAX pOCTBePKAa JONOJHHTEJbHOE MeCTHoe
KOCBEHHOE apMHpPOBaHHE B BHJe CeTOK. Pacuer Ha MecTHOe
ckatHe (CMATHE) C YyYeTOM KOCBEHHOTO apMHpOBaHHA
NOJKEH TPOM3BOJHTLCA COIVIACHO YKa3aHusM M. 7.13
CHuIl 11-B.1-62*,

3. PACHET POCTBEPKOB MO PACKPBITHIO
TPEIUHH

3.1. [Ipy npuMeHeHHH [Js1 apMHPOBAHHSA NMOAOIUBH POCT-
BepKa apMaTypH H3 cTasu kaacca A-II1 neo6xoammo mnpo-
H3BOAUTb IPOBEPKY IIHPHHBI DPACKPLITHS HOPMAaJbHBIX
TPeLIHH.

Pacuer no pacKpHITHIO TPELIHH JOJIKEH NPOH3BOJHTHCH
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coraacHo ykasanuwam . 10.4 CHull 1I-B.1-62*. Ilupuua
PaCKPLITHA HOPMaJbHHIX TPEIHH dr AOJIKHA OHTh He OoJee
0,2 mm.

4. KOHCTPYKTHBHBIE YKA3AHHA

4.1. ®opMy pPoCTBEPKOB OTAEJIbHHX CBAaHHHX (yHEXAMeH-
TOB B IJIaHe NpPH LEHTPAJbHOH Harpyske peKOMeHIyercs
NpHHHMATh KBaJpaTHYIO, eCJIH STOMY He NPensATCTBYIOT QyH-
JaMeHTbl COCEJHHX 3JaHHi, NOM3EMHbIE COOpYXKeHHA, QyH-
JlaMeHTHl NOoJ 060pyAOBaHHE H T. X.

I1pyu BHelleHTPeHHON Harpy3ke POCTBEPKH DEKOMEHAyeT-
csi IPUHAMATH NPSMOYFrOJibHOH (HOPMEI B IJlaHe € COOTHOMIe-
HHEM CTOpDOH, OmpejesseMbiM Ha OCHOBe CDaBHEHHH BapH-
aHTOB M3 YCJOBHS Da3MelleHHs cBafi, HX Hecymledl CNoco6-
HOCTH, 3KCIEHTPHLHTETA HATPY30K H T. il

4.2, PasMeprl pOCTBEDKOB PEKOMEHAYyeTCs NPHHHMATb:

B NJIaHe NMOJOLUBHI, CTyNeHeH, NOLKOJOHHHKA — KPaTHbI-
mu 300 mm;

N0 BHICOTE IVIMTHOH YacTH, CTyNeHell W NMOJKOJOHHHKA —
KpaTHEIMU 150 mu;

paccTosiHMe OT Kpasf IUIMTHL POCTBepKa M0 GJHIKaHIIHX
rpaHel cBaii — He MeHee 100 M.

IMpumevanne Paccrosuue OT Kpas QIHTH POCTBepKa Jo OJnu-
)Kafwux npanefl cBafi ¢ yueroM ONMYCKOB Ha NPOH3BOACTBO pabor moa-
JKHO ObiTh He Memee 50 mm.

4.3. TlpoexTHylo Mapky ‘6eToHa IO MPOYHOCTH Ha CXKaTHe
IJI POCTBEDKOB OTHEJbHBIX CBAAHBIX (YHIAMEHTOB peKo-
MeHZyeTCsl Ha3HayaTb He Huxke 150.

44. Insn  apMHpPOBaHHS  POCTBEPKOB  NpPHMEHSETCS
CTep:KHeBas TropsiyeKaTaHas apMmatypa MepHOLHYECKOTO
npo¢duns kaaccos A-1I, A-III u xpyrsaa (ranagkas) kxJjac-
ca A-L

4.5. ITpu crakaHHOM conpsiKeHHH COOPHBIX Kesae3obe-
TOHHBIX KOJIOHH C POCTBEPKOM TOJIIIMHA JHA CTaKaHa INpH-
HHMaeTCsl 10 pacyeTy PocTBepKa Ha NpoXaBJHBAaHHe KOJOH-
HO#, HO He MeHee 250 mm.

Ilpn npoeKTHWPOBaHHH CTaKaHHOH YacCTH POCTBEpKa cJe-
AyeT NoJib30BaThcA «PYKOBOACTBOM 10 MPOEKTHPOBAHHIO
(yHI1aMEeHTOB Ha eCTeCTBEHHOM OCHOBAHHH TNOJ KOJIOHHBI
3MaHHA M COOPYXXeHHil INpPOMBILIEHHBIX TNpeANPHATH».

4.6. Beron 1ns 3aMOHOJWYHBAHMA CTAKAHOB POCTBEPKOB
noJ c60pHbBIe KOJOHHBI MOJXKeH OBITh He HHXKe MapKH 6eTo-
Ha poCcTBEDKA H He HH)Xe MapKH GeTOHA KOJIOHHBI, YMeHb-
IIEHHOH Ha ONHY CTYTEHb.
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4.7. ApmupoBaHHe IUIHT DPOCTBEDKOB peKOMeHJAyeTrcs
OCYLIECTBJSITH B KaM/IOM HanpaBJieHHH OTJAENbHbIMH CBap-
HBIMH ceTKaMH. PaccTosiHHe MeXZAy ocsiMH pPaGO4HX CTepX-
Hell B CeTKaxX NOJIKHO NPHHHMATbCSA, KaK NPaBHJIO, PaBHBIM
200 mm.

Jnamerp paGounx crepxHed peKOMeHAYeTcsi IIPHHH-
MaTh: TIPH JJIHHE CTepxKHed 10 3 s — He MeHee 10 mm; npH
IJHHe cTepxHel 6osee 3 # — He MeHee 12 mm.

MuHuMaabHEIA NPOUEHT apPMHPOBAHHSA IVIHTHL POCTBEp-
Ka He perjaMeHTHPYeTCs.

4.8. Ilnsa usrotoBsieHHs paGoueft apMaTyphl CBaAPHBIX Ce-
TOK PeKOMeHIyeTcs ropsueKataHas apMaTypa TNepHOLHYe-
cKkoro npoguias u3 craan kaacca A-1I. MoxeT npHMeHsATbCA
TaKXe ropsuyekaTaHas apMaTypa NepHOLHYECKOro NpodH-
asi H3 craan kaacca A-1II nps ycnoBHH mpoBepKH LIHPHHBI
PAcCKpPLITHS HOPMAaJIbHBIX TPELIHH.

4.9. ApMatypHble CETKH, KaK NpPaBHJO, HJOJKHb GOBHITb
CBapeHBl BO BCEX TOUKAX NepeceuyeHHst CTepaHed.

Honyckaercsi yacTp nepeceuyeHuii CBA3bLBaTh NMPOBOJOKOMH
NpH YCJOBHH 00s3aTeIbHOH CBaPKH BCeX TOYeK NepeceyeHH
B IBYX KpaiHHX pPsilax Mo NepUMETPY CETOK.

Jns oGecrneueHus aHKepoBKH paGouefi apMatypnl no
KOHIlaM CETOK Ha PacCTOAHHH 25 MM OT KOHIA NMPOXOJBHHIX

20 cTepxKHell NOJKHB OHTDH Ipe-
JLyCMOTpPEeHHI nonepeynsle

d
CTEPXHH AHaMeTpOM 5 rae

d — nquameTp NPOROJbHOMA ap-
matypsl (puc. 15).
H 4.10. Ilpu sanenxe Bepx-

Y
Ly
=

THAT HHX KOHLOB CBai B INIHTY
02 NERWEREE =2
o et weom0 |21 POCTBepxa Ha ray6uny 50 mm
T apMaTypHEle CeTKH IUJIHTHI
R e pocTBepka YK/1aABIBAIOTCS
i - - CBepXy Ha OroJJOBKH cBail.
b [Mpu 3amenke cBafi B NJHTY
54: Slq pocTBepka Ha GoJblIYIO0 IJy-
s
&
e A m—
A _Jles

Puc. 15. Pacnonoxenue cBapHbIX
N CeTOK MpPH aPMHDOBAHHH TJIUTH
pocTeepKa
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GHHY CTepXXHH CeTOK, MOmajalolliHe Ha CBaH, BLHIPE3alOTCH
M CeTKH YKJaABIBAaIOTCA C 3aIIHTHHIM cioeM 50 mu.

B cayyae HeoGXORMMOCTH 1O pacuyeTy B3aMeH Bbipe3aH-
HEIX CTepXKHel N0 KOHTYpy cBaH YKJIaAblBAIOTCA IOMNOJIHHU-
TeJbHO MeCTHble CEeTKH HJIH OT/JeJbHhle CTePXHH, TPHBS-
3aHHble K OCHOBHBIM CETKaM.

4.11. ApMHpoBaHHe CTEHOK CTaKaHa pOCTBEpPKA mOR
cOopHble KeNe300eTOHHBE KOJIOHHBI TMPOH3BOJAUTCA MPO-
JlOJIbHOM H TonepeuHoi apMaTtypoit (puc. 16).

i

H i
:
li
N L}/
! Truwau V7T
g

nxe

n«108

1 Puc. 16. Apmuposa-
HHe cTaKaHHOR uyac-
b TH POCTBEpKa

1160

ITonepeynoe apMHpOBaHHEe CTEHOK CTaKaHa CJeAYeT Bhl-
NOJIHATh B BHJAE CBaPHBIX CETOK C PACNOJIOXKEHHEM CTepXKHed
y H;i{)yxmux H BHYTPEHHHX MOBEPXHOCTEH CTEHOK.

HaMeTP apMaTypHBIX CTepXHeH CeToK NpHHUMaercs
no pacuery, Ho He meHee 0,25 nHaMerpa TpPOJAOJIbHOR apMa-
TYpHl CTEHOK CTaKaHa POCTBEpKa.
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Paccrosiine MexXAy ceTKaMmu caenyer NpHHHMATL He 6o-
Jgee 0,25 rayGHHbI 3aleJKH KOJIOHH H He Gosee 200 mm.

Ilpu ompelesieHUH ceyeHHsI apMaTyphl CETOK 1O ¢opmy-
qae (14) B BepxHeil yacTH cTaKkaHa PeKOMEHAYeTCS yCTaHaB-
JUBaTh 2—3 ceTKH ¢ warom 100 mu.

IlpononbHas apMaTypa CTEHOK CTaKaHa yCTaHAaBJMBAaeT-
¢ N0 pacyeTy M JOJKHA NPOXORHTH BHYTPH fiue€K CeTOokK
NOTePeYHOro apMHPOBAHMUS.

4.12. CeTKH KOCBEHHOTO NONEPEevYHOro apMHPOBAHHS, He-
o6XoQHMble MO pacHeTy Ha MecTHOe CXKaTHe (CMATHe) MOX
TOPUAMH COOPHBIX Kesne300eTOHHBIX KOJIOHH, yCTaHaBJIHBa-
I0TCA B KOJIMYeCTBe He MeHee 2 IUT., a NMOJA ONOPHBIMHU IJH-
TaMH 6asbl CTaJbHBIX KOJIOHH — B KOJHYECTBE He MeHee
4 wr. c paccrosiHHeM Mo Beicote 50—100 ma.

4.13. CoefuHeHHe MOHOJHTHBIX KOJIOHH C MOHOJHTHBIMH
pOCTBEpKaMH OCYILLECTBJISIETCH TaK e, KAK U C MOHOJIHTHBI-
MH (QyHIaMeHTaMH Ha eCTeCTBEHHOM OCHOBaHHMH (cM. «Py-
KOBOACTBO MO NPOEKTHPOBaHHI0O (yHAAMEHTOB Ha ecTecT-
BEHHOM OCHOBAHHMH MOJ, KOJIOHHBl 3JaHHA M COOPYXKeHHi
NPOMBIUIEHHBIX TIPeIPHATHI»).

4.14. Tlpu npOeKTHPOBAHHM DOCTBEPKOB NOJ CTaJbHbE
KOJIOHHBI TTOMHMO HAaCTOSILIMX PEKOMEHNAUHH ciaedyeT TOJib-
30BaThc «PyKOBOACTBOM IO NPOEKTHPOBAaHHIO PyHHaMeH-
TOB Ha €CTeCTBEHHOM OCHOBAHHH NOX KOJOHHBl 3HaHHH H
COOPYKeHHH MPOMBILIEHHBIX NPEANPUATHHY.

5. IPUMEPbDBI PACYETA POCTBEPKOB
NPHMEP 1

Hano: cpafubiii ¢yHAameHT NOx cGOPHYI XKese3obe-

TOHHYIO KOJIOHHY; pasMeppl CeueHHs KOJOHHH: Gx=80 cu;
=500 cum. Beron mapxu 300, ApmaTtypa u3 ropsuexara-
Ho#t crannm kiaacca A-II.

PacyerHble Harpy3kH Ha POCTBEPK OT KOJIOHHH Ha YPOB-
He Bepxa pocrsepka: N=370 r; M=80 r-x; Q=10 T.
CBau 3aGHBHBHIE KeJe306eTOHHbIE KBajJpaTHbe C pa3Mepa-
mu ceqennit 30X30 cm.

Hecyiaa onocoGHOCTb cBall H3 YCJOBHiT CONPOTHBJICHAN
rpyHTa ocHoBaHus cBafi Pp==560 T, Hecymas cnoco6HOCTb
KpafiHux csafl (c yueroM neperpy3kn B paamepe 20% mux
Hecyuel onocobnocti) Pg,1=60 T.

PocTBepx mpHHUMaeM NpAMOYroJbHo# (hopMBHl B MjaHe
pasmepom 270X240 cm. Pasmepsl MOAKOJOHHHKA (CTaKaHa)
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Puc. 17. BHeueHntpeHHO Harpy-
MeHHunl cBaliHbi  QyHIaMeHT 400
nog CGOpHYIO Kesie306eTOHHYIO

KOJIOHHY 7

B miaade 150120 cu. Ko- Lo L ]
JIOHHa  3ajenbiBaeTcs B

pOCTBEPK Ha  rayGHHY G050 ),_0p=1050
h«=90 cm. OTMeTKa Bepxa =21
pocrsepka 0,15 # (ot ypos- 01500

HSL YHUCTOTO 1oJia).

Kycr cBaéi mox pocr- 7 o 7l
BEeDKOM [DHHHMAeTCd M3 L b g
HessitH cBafl. Pacmosoxe- 4 EREE
Hue cBail B Kycre W pac-  \Z| | (5] [ @ENE
CTOSIHHE MEXAY CBassMH B & T
ocsix NpHBEJEHbI Ha EEis o ra
pHc 17 S Y (8] L

.17, 7

BepxuHe KOHIH cBaft Ll
3afeJBIBAIOTCH B IUIHTY 0-2700

pocTBepKa Ha 50 mm.

Pacyer poctsepka
Ha MPoAABJWBaHHE KONOHHOM

Pacuer npousBozutcs no gpopmydae (2) (e, m. 2.2)

P <oy (b + ) +aa (de + )] Iy Ry

OnpeneneHHe BeJHYUH peakuuil cBafi oT pacueTHbHIX HArpy-
30K KOJIOHHBI Ha POCTBEPK Ha ypOBHe Bepxa pOCTBepKa:

a) B nepBOM psJy CBaii OT Kpasi poCTBEPKA CO CTOPOHBI
HauboJiee Harpy>KeHHOH 4aCTH PoCTBepKa

N M 370 80-1,05
Py y = —+ 2 = St e — 12T =

3
1
= 53,8 r;
6) peakuHu cBai BO BTOPOM Py OT Kpas POCTBepka
P@. 9 == 4] ,1 T.
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Onpenesietine BeJHYHHB NPOAABJHBAIOMEN CHAN (CM. 1. 2.3)

n
P=2 3 Po.c=2@Ps,1+Pos) =
1

=2(3-53,8 4 41,1) =405 r.

3ajaeMcsl TONNMHON JHA CTakaHa pocTBepka Hyu=
=75 cm.
PaGouas BbiCOTa JiHA CTaKaHa

hy=Hhyw—ay=75—T7=068 cm.

OmnpepensieM BeJHYHHBI € H €z (PACCTOSIHHUA OT IIOCKOCTER
rpaHefi KOJIOHHH /0 COOTBeTCTBYIOIHX OJHKaAIIMX rpaHei
cBait):
2-105 — (80 + 30) =50 cm; ¢ = 2-90 — (504-30)
2 2

OnpenesieHHe BeNHYHH By H Ry:

b=t =50 074 By=2 -5 _o74

T T e == e :

ITo Ta6a. 1 no 3aHaueHusAM k; U Ry HAXOLHUM:
=252 n ay=252.

OnpexnensieM npeledbHyl0 BeJHYHHY NpOAaBAHBaoLled
CHJIbl, KOTOPYIO MOXKET BOCHPHHSITb pOCTBEPK C 3aJaHHOM
TOJILMHOMN AHA CTaKaHa:

P, = 12,52 (0,5 + 0,5) 4+ 2,52 (0,8 + 0,5)] 0,68-105 =
=414 1> P =405 7,

C/Iel0BaTeabHO, NPOYHOCTH pOCTBepPKAa Ha MPOJaBJHMBaHUe
KOJIOHHOH oGecreyeHa.

IMpuHuMaeM TOMIHHY AHA CTAKaHAa pOCTBEpPKa Mpg=
=75 ca.

TTonnas BeicoTa poctBepka Hp=hx+hza=90+75=
=165 cxu.

Pacuer pocTBepKa Ha MPORABAHBARHE YIJIO0BOl cBaei

Pacuer npoussojutca no ¢opmyae (5) (cm. m. 2.7)
Py 1 < [ﬁn (boz + = Cor ) + B2 (box + c_;_)] het Rp .

OnpenensieM BeJHYHHY pacyeTHOH Harpysku Ha HauGo-
Jlee HATPYXKeHHYIO YIJIOBYIO CBAl0 C YyU€TOM Harpyaok or
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COGCTBEHHOI0 Beca DOCTBEpKA M Beca rpPyHTa Ha ycTymax
pocTBepka.

YcpenHenHblit Bec TPyHTa H COGCTBEHHBIA BEC pocTBepKa
NpPHHHMaeM PaBHBIM Ycp==2,1 7/#3, Ko3puuHenT neperpys-
K ng=1,1.

PacuerHas Harpyska Ha CBaH OoT COGCTBEHHOro Beca
pOCTBEpKa M Beca FPyHTa Ha YCTYNax pocTBepkKa:

G=abH3ypn,=27-2,4-18-2,1.1,1 =27 1;
No=N+G=370+4+27=397 7,
My=M+QH, =804 10-1,656=96,5 T-n.

PacuerHas Harpyska Ha yrJoBYIO CBaio
Mg 92 397  96,5-1,06
L T 9 6.1,050
>4

[]
<1,2Py=1,2-50 =60 r,

ClefOBaTeNbHO, Hecyllas CIoCOOGHOCTb CBAaH oGecneyeHa.
3agaeMcs BHICOTOM IJIMTH pocTBepka h=60 cu.
BoicOoTa NJHTH POCTBEPKa OT BepXa INOJIOBKH CBaH

hy=h—D5 cm=60—05=>55 cm.
OnpepensieM BeanunHBl bo; bog; Cot; Coat
bol=w=45 cm; beg = _2_4_0.._'|'_32_0:_l§9 =45 cm;
= 210—(150+30) _ g My Cog = 180 — (120 +-30) _
2 2
=15 cm.
OnpepensieM BeJHYHHR KO3 HIHEHTOB Koy H Rog:

by = o= = 0272<03,
1

IMpunumaem kg=90,3, ¢0;==0,3 hp;=0,3-55=16,5 cx

(cM. . 1.npumeuanus x taba. 2).

Rog= -01’2—’- Takxe MeHbuwe 0,3. [TpunuMaem kye==0,3;

Po= —595 1 <

Co1

Cog = 16,5 CM.

Tlpn ko u Ry2<<0,3 KO3pPuuuentsi By u P2 paBun 1,06
(cM. Tabx. 2).
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OnpenesseM NpefiesbHyI0 HArPy3Ky Ha YIVIOBYIO CBaio,
KOTOPYIO MOMKeT BOCMPHHSATb NJHTA DOCTBEDKA H3 YCJOBHS
NpORaBJHBAHHA yriaoBo# cBaefl

Py.n=28, (boz‘l"c—;"‘) hoyy Rp = 2-1,05 (0,45+ 0,165 ) X

2
X 0,55-105 = 64,5 > Py, 1 = 59,5 T,

CJIelOBaTeJIbHO, NPOYHOCTh MJIHTHI POCTBEPKa Ha NPOJAABJIH-
BaHHe YIJIOBOH cBaeit o6ecneueHa.

Pacyer nNpoYHOCTH HAKJOHHNX CEYeHHH NJAMTH POCTBEPKa
10 nonepedynoft cuae

Pacuer npoussofHTcs no dpopmyae (6) (cMm. m. 2.8)
Q< mbhyR,.

OupesensieM pacueTHYl0 BEJHUYHHY NONEPEYHOH  CHJIBI
CO CTOPOHBI HauboJiee Harpy»eHHOH YacTH pOCTBEPKa Kak
CyMMy peakiuil Bcex cBaii KpailiHero psija OT pacuyeTHBIX
Harpy3oK Ha CBau

n
Q=Z Py, =3Py =3-59,5=178,5 m;
1
Koa¢huuKueHT m onpefeasiercs no Tab;a. 3 B 3aBHCHMOCTH

c
OT OTHOLUEHHSA E;

15w Lo 15 e
c=15 cm; Py = 0,283 < 0,3; m=2,45.

OnpejensieM NpelelbHyI0 BeJHUHHY TNOTIePEYHOR CHJIHI,
KOTOPYIO MOXKeT BOCNPHHSITb NJHTAa POCTBEPKa 1O HaKJOH-
HOMY CeYeHHIO

Qn=2,45-2,4-0,53-105 =328 r >Q=178,5 r,

CJel0BaTe/MbHO, TPOYHOCTL HAKJOHHBIX CeueHHH TJIHTHI
pocTBepKa obecreyeHa.
Pacuer pocrsepka Ha H3rHG
Onpeneneﬂue BeJIHUYHH PI3I‘P163101.U.HX MOMEHTOB:
a) B ceyeHusix /—J u 2—2 no TrpaHAM DOAKOJOHHHKA
(cM. pumc. 17):
0
Moy =3Pg,-03— -5 . -;fi= 3.59,5-0,3 —
_-2—77— 0,18 =51,7 7-m;
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Myy=Mud g3 0 . 06 _
n 2,4 2
=373 03 _ 2 018=37,7 r-m;
9 2.4

6) B ceueHusax 3—3 u 4—4 no rpaHSIM KOJIOHH (CM.
puc. 17):

M.a=3-59,5-0,65—-§77-—°'29£=111,5 M
Myy =23 65 20 . 0% _g1 ;.4
9 2,4 2

OnpeneJieHne CeueHHs apMaTypH B IJINTE POCTBEPKA
(apmatypa npuHEMaercs u3 cTaJjH kjiacca A-1I):
a) B ceueHHn [/—] Ha BClo LIMPHHY IJIHMTH POCTBepKa:

M, 5 170 000
— _ P 2
Fat = Gon R, = 09552700 — S0 oMY

6) B ceyeHuH 3—3 Ha BCI0 LUKPHHY NJIHTHl POCTBEpKa:

M, , 1 115 0000 98.8 cm?
= _— = cm?;
Fas 0,9H, R, 0,9.159-2700 ’

8) B ceueHHH 2—2 Ha BCIO JAJIMHY IJIMTH POCTBepKa:
M,, 3770 000

0,9h R,  0,9-52.2700
2) B ceuennrn 4—4 Ha BCIO JUIMHY IJIHTHL POCTBEpKa:

M 8 100 000
2= =21,2 cu.
0,9Hy Ry 0,9.157.2700
PacueTHHIMH OKa3anuch ceyenusi /—I1 u 3—3 no rpaHam

Foo= =30 cm?;

Fay =

NOAKOJIOHHHKA.
[lpunumaeM apMarypy B IVIHTE pocTBepKa:
B OpPOXOJABHOM  HampasiaeHHH — 12@22AI1—Fq =
=45,62 cu?;

B mnonepeyHoM HampaBiaeHun — 14 18AIl — Fap=
=35,62 cm?.

ApmupoBaHHe NJHTH POCTBEPKa IPOH3BOJHTCH CBAap-
HBIMH ceTKaMu (puc. 18).

IpoBepka MPOYHOCTH HAKJIOHHBIX CeYeHH NANTHI
pocTBepKa Mo u3nHGaoleMy MOMEHTY

[MpoBepka NpoH3BOXMTCA CO CTOPOHH HaHGoJiee Harpy-
JKEHHOH uYacTH IJIMTHI pocTBepka no dopmyae (13) (cm.
n. 2.13).

33



S A
s #if
o & A
8 M§ ! i /ctf
] = /—[;2 i L8
§ — F| D
L7 =
¢J / -1 @prAl
4,=1050 . =1050 - m—'—
S Y
3\: {8
rm /M ra 4 =<
oJd —d [ = P a o %
7 o 1460
Sl o, d S
RS 15 &
e | O 2 | O3 - o A2
o3| % « i!‘ R
r a2 8 &t
A I HE 3 NE
a,=1500 5
a=2700 sl o) [f5'R
T wEn
50, 3 200 02
1111 /- 6oi8al 2 7p a1,
S 7 ! S
N F g g
S
}=) o =
L/ \ &Jg 3 N
& )
Bl gxgog 250, 25
W
S spal <L g4I
504 i &
2700 [ Qr
3 NI
6@22AL  Ch 2g12Al kS -5 3
8y 1 §
3 : g 25ljesp _ ax00- o5, 25
= Sl g x600-- 250|125 1SS
o« WS +
.?' § = 2350

25

1100

34

[y
4x600 1004 LIE
2650 jfi

Puc. 18. ApMupoBalHe poCcTBepKA




Fo— (2C+dcn)2P¢_‘—2Mo lan
* 1,8% R, Tk

Mpu F22AI11 1,z=20-2,2=44 cn.

Onpenensiem BennuHHy [s [AnHHA yyacTka HHIKHedA CTy-
NeHH OT Kpasi, Ha KOTOPOM NPOYHOCTh HAKJOHHHLIX CeyeHHH
oGecneunBaercs 6eToHoM (cM. puc. 8)]:

ls=0hL+x; lp=30 cm;
bW R,  240-60%-10,5
*=-35q — 35TEe0 — 14D oM
ls = 30 4 14,5 = 44,5 cm > loa = 44 cn,
C/lel0BaTeNbHO, NPOYHOCTh HAKIOHHBIX CeYeHH{l [IIHTHI
pocTBepka No HaruGaiomieMy MoMeHTy obecneueHa (cM.
n.2.13).

Pacuer nonepewnofi apmMaTypsl B CTeHKax CTaKaHa pOCTBEPKa
N=370r, M=80 T-m.

Onpe,ue.nﬂeM BEJHYHHY OTHOCHTEJBHOI0 3KCUEHTPHLH-
TeTa

= — = ———— =21},
Y 370 000
ITonepeuHylo apMaTypy B CTeHKax CTaKaHa onpenenseMm
no ¢dopmyae (17), rak Kak d—; > 69> d—;:

M

Fay— —Me1
Ruzzl
1

[IpuHuMaeM Mo BBICOTE CTaKaHa IIeCTb [OMEPEYHBIX
CETOK.
PacnosioxeHye CeTOK NpuBefeHo Ha puc. 18.
My, =M+ Qy,—0,7Ney, =280+ 10-0,9—
—0,7-370-0,216 =33 7-m;

n
2 Z; = 85+ 75465+ 55+ 354 15 =330 cm;
1

3 300 000

= 3,7 cMd.
2700-330

For=



3,7
Ceuenre Kaxuoro paGouero CTepXKHs CeTKH f,x=-4'[_ =

=0,925 cm?.
[IpuHuMaeM 1HeCTb CBapPHBIX CETOK CO  CTePMKHSIMH
& 12 mm (cm. puc. 18).

IIPHUMEP 2

Jano: cBaiiupili ¢yHAaMentT ¢ Kycrom u3 15 cBaf nog
CKBO3HYIO (pellleTyaTyi0) CTaJbHYIO KOJIOHHY C PasjiebHBI-
mu 6GasaMu NOA KaxXAYl0 BeTBb KOJOHHBH (puc. 19).

Hy=505t Bomdd0 7
I i !
AR T

\

Hp=1120
H=1200

r (5} A (] ] o o

J e Puc. 19. Cpafiubiii pynna-
'S E§ MEHT 1oJ] CTaJbHY}I0 KO-
kA z|1 0 ﬂ: ORI npuiy
& é\
S €3 |83 83 (03| O3

Cop 14770, lg,_-ﬂl
a=4500

T

Pasmepn pocTBepka B mjaHe 450240 cu. Bricota
pOCTBEPKA M3 YCJOBHSl 3aJeJKH aHKepHpIX O6OJTOB [
Kpenyienusi 6a3s KoJoHH mnpuHATa paBHoi 120 cxm. Bepx
poctBepka npuHsAT Ha orMmerke 100 cm OT YPOBHSL UHCTOTrO
noJsa.

PaaMephl ONOPHRIX JHCTOB 623 KOJOHH: ag==71 cM, by==
=90 cx.

Cnau ceuenneM 30X30 cu 3amesbBalOTCA B POCTBEPK Ha
ray6uHy 5 cm. ApMaTypHble CeTKH IJIHTHI POCTBEpPKa yJIO-
JKeHbl Ha OroJIOBKH cBai.

Mapxka Gerona pocrBepka 200.

PacuerHble Harpysku Ha pocTBepK:

N,=>525 T —HopMaJbHasi cuja HAa YPOBHe BepXa pocTeep-
Ka OT HanboJiee HarpyKeHHOH BEeTBH KOJIOH-
Hbl;
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N2==300 7 — HOpMaJabHasA CHJIA HA YPOBHe Bepxa pOCTBep-
Ka OT HaHMeHee HarpyxXeHHOX BeTBH KOJIOH-
HHL,
Tpe6Gyercs NpoBepHTb NPOYHOCTb POCTBEPKA Ha NMPOAAB-
JIUBaHHE KOJIOHHOM H YrJIOBOM cBaeil.

NMposepra pocTaepka HA NPOAABAHBAHHE KONOHHOM

[TpoBepka NMpOYHOCTH POCTBEPKA NPOH3BOMAHTCA Ha MpoO-
IaBjuBaHHe HauGojiee HarpyXeHHOM BeTBH KOJIOHHBl MO
TIepHMETPY CTaJbHOM MJHTH 6a3kl 3TOA BeTBH MO (GopmyJe

2

P < [y (bn + c3) + 05 (@n + 1)) HRp.
BeaydunHa npoxasjanBaioliell CHJAB paBHaA:
P=22Py; =2 BPp1+ Pp2),
rie Py — BeqnuMHa peakuui cBafl B MepBOM PALY cBail OT
Kpasi pocTBepKa €O CTOpPoHH HamGojee Harpy-
JKeHHOR 4YacTH POCTBEPKa OT PacyeTHHIX Harpy-
30K Ha POCTBEPK OT KOJIOHHBI;
Py — BeanynHa peakuuii csafi BO BTOPOM pAAY OT Kpasi
pPOCTBEpPKA CO CTOpPOHH HamnGoJiee HarpyeHHoH
YacTH POCTBEPKa;

N My y;
P,y = .
*! n 2[12, !

N =N, + N, = 525 4- 300 = 825 1;
M, = (N, —Ny) I = (525 —300) 1 =225 7-m;

825 995.2 )

= —— —_——————— = 1 =70 '

Por=—5+ 628+ 6x1° 55+ 15 T
Pyam 5. 251 __go5 1.

15 6- 284618
P=2 (3.70 + 62,5) = 545 T;

¢ = 100_“_n‘*2'_"_g= 100___7_1_42'39_=49,5 cH;
Cy = 90_31%4&—_-90_.2_0%2_:30 cM;

= . _ & _ 49,6 .
Hy =112 cm; = = e =~ 0,44;




MprurmaeM: ky==0,3; ca=0,3.H;==0,3,112=33,6 cx.

ITo ta6n. | npu k==0,44 n ky;=0,3 Haxogum a;==3,7,
a3==5,24.

[IpenenbHas BeJHYHHA INPOJABJIHBAIOMER CHJH, KOTO-
PY10 MOXKET BOCIPHHATL POCTBEPK:

Py =[3,7 (0,9 + 0,336) + 5,24 (9,71 4 0,495)] 1,12 .72 =
= 876> P =545 7.

CienoBaresbHO, NPOYHOCTh POCTBEPKa Ha NPOJAABJHBA-
HHe KOJIOHHOR ofecneuexa.

IIpoBepka pocTBepKa Ba NPOAABARBAHHE YrioBo#i cBaef

OnpepensieM BeJHYHHY PacueTHON Harpysk# Ha HauGo-
Jlee HAarpyxeHHyi0 YIJIOBYIO CBAl0 C y4eTOM HAarpysox OT
COGCTBEHHOTO BECa POCTBEPKAa M Beca IPYHTa Ha POCTBEPK:

a) pacueTHas Harpyska Ha CBau OT COGCTBEHHOro peca
pocTBepka

Gi=abH ysng1 = 4,5-2,4-1,2.2,5.1,1 = 36 1;
6) pacueTHas Harpyska OT 3aCHIIKH 3eMJH Ha POCTBEPK
Gy=abh,y,ny2=452,4-1.18-1,2223 7.
OnpefensieM BeJHYHHY PEAKIHUH YIJIOBOW CBaH
N+G +G M.y 825 - 36 -}- 23
Py1 = =
®1 ) T +

=74,

295-2
+ 6.28 6.1

[MpenenbHas BenHYHHA NPONABJIHBAIOMEd CHIH YII0BOK
cBau onpenensercs no gpopmyae (5)

Pr.or=[B: (bn+-32) + by (but )] Hu Ry,

45040030
2

rae bu e = 40 M, b“ = M—:(’w’ = 45 cM;

Ca = 49,5 Coa =30 cm;
Hy=H—5 ca=120—5= 115 cx;

b = S0 49,6 .
e Tl




by =t — 3 _ 092 <0,3.

Tlpunumaem ky==0,3; ¢;;=0,3 Hyp;=0,3:-115=34,5 cxu.
ITo Ta6a. 2 npu k;=0,43 u k,=0,3 HaxoauM

B, =0,83; PB,=1,05.
P, q,._[083(045+ °3‘5)+105(04+ 9,495 )]x

X 1,15:72=99 7> Py, =174 7.

CaenoBaTesbHO, NPOYHOCTL POCTBEPKa Ha NpOJaBJIHBa-
HHe yrJIoBO# cBaei oGeclieyeHa.

MPHMEP 3

Hano: neHTpanpHO HarpyxXeHHHH POCTBEPK KBaApaTHOR
¢opMu B naaHe Ha 16 cBasx mox cGOpPHYIO Kese306eToH-
HyI0 KoJIoHHYy ceyeHHeM 4040 cxu.

Pasmepr! poctBepka B naaHe 330X 330 cx, BricoTa poCT-
Bepka 120 cu. KosoHHa 3ajienbiBaeTcs B pocTBepK Ha 60 cu.
Csau ceuenneM 30)X30 cu. PaccrosiHne MeXKAy OCIMH CBai
90 cu.

OcrasbHbie pa3Mephl PoCTBepKa MpHBeAeHB Ha pHC. 20.

Beron pocreepka mapka 300.

PacuetrHass HopMaJibHasi cCHJa OT
Harpyskd Ha KOJIOHHY Ha ypoOB-
He Bepxa poctBepka N==400 r.
TpefyeTct npoBepuTb po-
CTBEDK Ha NpOAABJIHBAHHE KO-
Jgonnofi. [IpoBepsiem yciaosue P
no ¢opmyse (4) (cm. n. 2.6
PexkoMennanuii) :

P<2("'F6Rp;

1200

Puc. 20. INMantad poctBepk cBafiHoTe Y .
dyunamenta nox cOopHylo Kenesobe-
TOHHYIO KOJIOHHY
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Fo = 330-120-(_5_5_42:&9- 60 4+ -“-"—*2:92- 60) = 33300 om;

p = 0,8 —0,0025 Gogm ;
0,5 Fg Rp 0,5-33300-10,5

f— —_ i 2.
Oobm = ——g—f— = 3060 73 Kelcm®;

p=0,8—0,0025.73 = 0,617,

P=2.0,617-33300-10,5 = 432000 k2 =432 7 > N =400 7.

CaenoBaTesbHO, B 3TOM CJyuae pacuer PocTBepKa Ha
npoJAaB/HBaHHE KOJOHHOM MOXKHO NMPOH3BOAMTL MO (opmy-
Je (2) Kak NpH MOHOJIHTHOM CONpPSKEHHH KOJOHHH C POCT-
BepKoM, NpHHHMas pabouylo BHICOTY poctBepka h; (npH
pacuere pocTBepKa Ha NMPOLABJAMBAHHE) OT BepXa PoCTBepKa
IO Bepxa HHxKHeR paGoueit apMaTypHl CeTKH.

TlockonbKy B HamieM cJydae C;==Cy H KOJIOHHAa KBaj-
paTtHoro ceveHus (cM. puc. 20), pacuerT Ha TIpOJAaBJHBaHHe
pocTBepKa KOJIOHHOMR NPOH3BOZHTCA mo ¢opmyJe (3)

Pg2ag (dK +Cl) hy Rp,
(40-}-25)
2

=125 cm; h=h—T cm=
=120—7=113 c,
by= k= S = l"’_f—:o,n <0,3.
IIpunumaem ky=~k3=0,3; ¢,=0,3 h;==0,3-113=34 cu.
ITo ta6a. 1 npu £=0,3 umeeM a;=5,24.
P=2.524 (0,4 0,34) 1,13-105=915 r > 400 .

CaenoBare/ibHO, IPOYHOCTb POCTBEPKA Ha MpOAABJIHBA-
HHe KOJIOHHO# obecneueHa.

rae ¢;=cy=90—
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