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NPEAHCJOBHE

«PexoMeHgaUHH N0 pacyery Kene300€TOHHBIX POCTBEp-
KOB CBAHHBIX (PYHAAMEHTOB NOJ KOJOHHLI 3JXaHHH H COOPY-
XKEHHH TIPpOMBILIJIeHHBIX TpeAnpHsTHH» pa3pab0TaHLl B
passutHe raasbl CHull 1I-B.1-62* «betoHHBIe H XKele30-
OETOHHHE KOHCTPYKIHH. HOPME IPOGKTHPOBAHHSAY.

PekxoMeHZallHH coJepxKaT YKaszaHHA 110 pacCueTy pocCT-
BepKOB noJ cOOpHble XeJe300eTOHHBIE KOJIOHHBI CO «CTa-
KAHHBIM» COUpPSXKeHHeM KOJIOHH C POCTBEPKOM IIOL MOHO-
JIUTHBIE XKeJle300eTOHHEBIE U CTaJbHBIe KOJOHHHI.

PexoMengauuu paspaboradnr lLleHTpaJbHBIM HayyHO-
HCC/QNOBATENBCKUM H IIPOEKTHO-3KCIEePHMEHTaJbHLIM HH-
CTHTYTOM [POMBIIJIEHHBIX 34aHHR H coopyxeuuin LIHHHU-
npom3naHuil (uHxkeHepamu B. C. bamokoseiMm, B. @, Ba-
cHAbeBbIM) H HayuHo-HCcaenoBaTesbCKHM HHCTHTYTOM Oe-
TOHa H XKeJseszob6eroHa HUHW)KD (xaHpuparamu TexH. Hayk
H. H. KoposunwuiMm, B. H. INosocosrim) npu yuactum HHUU
OCHOBaHHH H mnox3emMHuix coopyxeHun HHUHOIIC (xanz.
TeXH. HaykK b. B. baxoaauh).

Ilpennagnayenn AN HHXKEHEDHO-TEXHHYECKHX paboT-
HAKOB MPOEKTHBIX OPraHH3alH,

1*(0,25) 3ax. 640



1. OBUIHE YKA3AHHA

1.1, Hacrosumue pexkoMeHZauun no pacyery MOHOJHUT-
HBIX XeJNe300€TOHHBIX pPOCTBepKOB OTIEeJbHHEX CBaHHBIX
¢yHOIAaMEHTOB NMOA KOJOHHBI 3JAaHHH H COOPYXKEHHHA (Ipo-
MBIIUIJIEHHBIX IIPeANPHATHH SABAAIOTCA  HOMNOJIHEHHEM K
«PyKOBOJACTBY NO NPOEKTHPOBAHHIO CBAHHHX (QyHIaMeH-
toB», M., Crpoiunsnar, 1971 r.

PekoMeHnpganud pa3pa®oTaHbl B COOTBETCTBHH C IJ1aBoM
CHull 11-B.1-62* «betonHbie H xene306eTOHHBEIE KOHCT-
pykunu, HopMb npoextHpoBannsi» ¢ pasButHeM mn. 7.62,
7.63 3THX Xe HOPM, KaCalLIHXCA pacyeTa Ha NpPoAaBJIHUBA-
HUe KOHCTPYKUMH H3 TsaAxKengoro OeroHa. PeKomeHaauuu
pacnpoCTpPaHAIOTC HA POCTBEPKH KBaApaTHOH H NpPAMO-
YroJibHOH (POpMBI B IJIaHe C KOJHYEeCTBOM CBad B KyCTe OT
yeThipex H 6oJee.

1.2. Pacuyer pocTBepKOB MNPOHU3BOAHTCA TIO IepPBOMY
npefeJbHOMY COCTOSSHHIO (IO Hecyuiedl cnocoGHOCTH) Ha Oc-
HOBHOE, MONOJHHTeJNbHOe M 0COo00e COYeTaHHe pacyeTHBIX
Harpysok MU B HeOOXOOUMBLIX CJayyasx — 10 TPeTbeMy Ipe-
JNEeJbHOMY COCTOAHHIO ([0 PAacCKPLITHIO TPEWIHH) HA OCHOB-
HOe H AONOJNHHTEIbHOEe COYeTaHHe HOPMATHBHBIX HArpy3o0K.

1.3. Pacuer pocTBepKOB Ha CBafiX CIJIONIHOIO KPYIJoOro
CeUeHHsI NMPOU3SBOJUTCH TAK XXe, KaK H Ha C¢BasgX KBaJpar-
Horo ceuyenus. IIpu aToM B pacuere PpOCTBEPKa CeyeHHd
KPYrJblX CBadl YCJOBHO NPHBOAATCA K CBAAM KBAJAPaTHOTO
CeYeHHs], 3KBHBAJIEHTHOI'0 KPYIVILIM CBassM 10 IMJOLIanH,
T. €. C PaaMepoM CTOPOHL ceueHHsA, paBHBIM 0,89 d¢s e
ch—-—ImaMETp CBAaH,

2. PACYHET POCTBEPKOB NMO MPOYHOCTH

A. PACUYET POCTBEPKOB 1O NPOYHOCTH NOJA CBOPHDIE
XEJNE3OBETOHHDBIE KOJOHHDI

2.1. Pacuer pocCTBEpPKOB II0 MNPOYHOCTH Mnoja COOpHHE
XKeJe300eTOHHBIE KOJOHHBI CO CTAKaHHBIM  CONpsXKeHHeM
KOJIOHH € POCTBEPKOM TNPOMU3BOJAHTCA: Ha HPOAABJHBaHHE
pPOCTBEpPKAa KOJIOHHOH; Ha MNpOAAaBJUBaHHe YrJOBOH cBaeH
HHXKHEH NMAHTH POCTBepKa;illo NMomnepeyHod CHJE B HAKJIOH-
HBIX CeueHHAX; Ha H3rubd pocTBEepKa; HA MeCTHOe CciKaTHe
(cMATHe) moA TopuaMmu koJsoHH. [Tomumo 3TOro, nposeps-
eTCqd MPOYHOCTh CTAaKaHa POCTBepKa,



Pacyer pocTBEepKOB HAa NpPOoAAaBJHBaHHE KOJOHHOH

2.2, Pacyer Ha npojaaB/iHBaHHE LEHTPAJIbHO HarpyXKeH-
HbIX KeJe300€TOHHBIX DOCTBEPKOB CBaHHBIX (YyHIAMEHTOB
KOJIOHHOH NPOU3BOJUTCA H3 YCJOBHS

P<0!88F60K Rpr (1)

rae P — pacyeTHasa mpojaBJiuBalolias CHJa, paBHad
CyMMe peaKIMH BCceX CBaH, pacloJOXKEeHHBIX
3a npejenaMy HHXHero OCHOBaHHA TIIHPaMH-
Obl nipopaBJHBaHusA, lIpu 3TOM peakKnHH CBaH
MOACYHUTBIBAIOTCA TOJNBKO OT HOPMAJLHOH CH-
Jbl, NeHCTBYIOUIEH B CeyeHMHM KOJOHHBI y 00-
pe3a poCTBepKa;

Foox — O0KOBasi NOBEepPXHOCTb MHPaMHAbLI TPOAABJIH-
BAHHUA NPH BLICOTE <€e Ay, rae h;— pabouas
BLICOTA CeyeHHs] pPOCTBepKa Ha MpoBepAeMOM
y4yacTKe, NpHHHMAaeMasa OT BepXa HHUHXKHEH pa-
Ooyed apMmMaTryphbl CeTKH OO0 AHA CTaKaHa;

Ry — pacueTHoe conpoTuBJeHHe OeToHa pacTsaxe-
HUIO JUISA XKeJde300eTOHHBbIX KOHCTPYKILHH;

b k2—|—i
S=(l——-—_‘._.)___..-l/___i . k:=ﬁf_

rie C; — PacCTositHHe OT IJOCKOCTH TI'PaHH KOJIOHHH JO
MJIOCKOCTH OJIMXKaHIeH rpaHyd CBaw.

B npeo6pasoBannom Buie ¢opmyaa (1) npu pacuere

Ha MpoJaBJIHBAHHE LEHTPAJbHO HArpy»KEeHHbBIX POCTBEPKOB

KOJIOHHOH TNpPSMOYTrOJbHOro CcedeHHsi OydeT HMeTb CJEAYIO-
LA BUI:

P < [a; (bx -+ Ca) -+ Oy (dl{ -+ Cl)] hl RD ’ (2)

rae by u dy— pasMepnl CeYeHHA KOJOHHB V TMOMOIUBHI;

€1 — PaccToAHUEe OT NJOCKOCTH TPaHH KOJOHHHI C
pasaMepoM by 0 IUJIOCKOCTH OJauKamfiei
rpaHd CBaH, pacloJoXKeHHbBIX  CHapyKH
JIOCKOCTH, NPOXOJASAINEeH MO CTOPOHEe KOJIOH-
HEI C pasMepoM by;

Co — PaCCTOSIHHE OT IIJIOCKOCTH T'PaHH  KOJIOHHEI
C pasMepoMm dxg A0 NJIOCKOCTH OJauzKaileil
rpaHd CBaH, pAacloNOXeHHBIX  CHapyKH

NJIOCKOCTH, NPOXOAAILIEH 10 CTOPOHE KOJOH-
HBI C pa3mMepoM d;

Z 3akx. 649 5



oy H og — Oe3pasMepHble KOIPPHIHEHTDI:

a1 1) 1)
=16 (1—-2) (b + <),

C C
hy= —; = X,
rnae i h:l. ’ hl
3HayeHus KoahOhUUUHEHTOB o) H oz B 3aBHCHMOCTH OT
By== ’-;i npuHHMatorcsd no taba. 1.
y |
Ta6auuna |
3navenus Ko9ohdUUHEHTOB O H O
(-". t‘t l C‘, l.?'.
Jharall B VSl B e N e
— R o
0,3 0,24 0,48 | 3,44 | 0,66 2,72 0,84 2,34
0’31 {507 | 049 (34 | 0,67 [ 2,69 | 0,8 |[2,32
0,32 4 .94 0,b 3,34 0,68 2,606 0,86 2,3
0,33 4.8 || 0,bl 3,28 | 0,69 2,64 0,87 2,29
0,34 465 (| 0,62 (3,23 0,7 2,62 0,88 2,28
0,35 | 4,53 | 0,53 [3,18] 0,71 | 2,6 0,80 | 2,27
0,36 | 4,42 054 | 3,14y 0,72 | 2,67 || 0,9 2,26
0,37 4 32 0,5b 3,1 0,73 2,04 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,b7 3,01 0,75 2,5 0,93 2,22
0,4 4,02 068 | 2,98} 0,76 | 2,48 | 0,94 | 2,21
0,41 3,93 0,69 2,94 0,77 2,46 0,95 2,2
0,42 | 3,85 | 0,6 (29 | 078 | 2,45 | 0,9 |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 | 3,5 0,66 | 2,74 0,8 | 2,36

-
-

[Ipu onpemeneHHU BeJHUYHHH P rnpennojaraercs, 4TO
nupamMuAa NpoJaBJHBaHKS OrpaHHYHBaerTcss OGOKOBLIMH CTO-
pOHAMH, NPOXOASUIMMH OT HapYyXHBIX IpPaHed KOJIOHH JO
GauXKaRuX rpaHedl cBad, NPH 3TOM HAaKJOH TrpaHeH NHpH-
HHMaeTcad NPH ¢,>>HA, BIH ca>hy nox yriomM @==495" (pHC.
1); npu ¢,<0,3h; uau cg<<0,3h; nox yraom, COOTBETCTBY!IO-
muM  ¢;=0,3h; uan ce=0,3h;. B COOTBETCTBHH C 3THM

kKo3bpuuueHTH K} H Rg NpH Py ? > 1 npHHUMAIOTCH
1 1

(]
paBHbIMH 1, @ ¢; H ¢y — PaBHBIMH i ; -

gl

[IpH <0,3 H

i
6



%’1 <0,3 npuaumalorca: k;=0,3 u ky==0,3, a ¢; U ¢; — pas-
) |

HbiMH 0,34,.

[Ipu xBaapaTHOH KOJIOHHE IeHTPaJbHO HAarpyXeHHbIX
POCTBEPKOB NpH C)==Cp popmyJsa (2) OyHaer HMeTb CJe-
AYIOLIHH BHA:

P<2U1 (dn+cl) thp- (3)

2.3. Pacyetr Ha npopaB/iHBaHHe BHeLEHTPeHHO Harpy-
XKEeHHbIX POCTBEPKOB MNOJ KOJOHHBH NPAMOYIOJABHOrQ Cceue-
HUA TNPOH3BOAHUTCA 10 TEM Xe (popMyJiaM, UTO H pacuer Ha
NpojaB/iiBaHue HEHTPaAbHO HArpyXeHHbBIX pPOCTBEPKOB,
HO IIpH 3TOM pacueTHas BeJHYHHA MPOAABJHBAIOLIEH CHJLI
IIPUHHUMAeTCA: =2%Py,i, rae ZPyp,i—CyMMa peaKUUuH
BCEX CBail, pacCNOJIOXKEHHBIX ¢ OJHOH CTOPOHH OT OCH KO-
JIOHHB! B HawboJiee HarpyxeHHOH 4acTH pOCTBEePKa 33 BHI-
YeTOM peaKUHH CBaH, pPacHoJOXEHHbIX B 30He HNHPaAMHAH
[IpOLaBJUBaHUA C 3TOH K& CTOPOHBI OT OCH KOJOHHBHI.

[Ipn mOMeHTax, AeHCTBYIOLIHX B JBYX HalpasJIeHHSX,
BeJIHUNHA X Pg ; ONpedeNnsieTcss B KaXAOM HANPaBJEHUH OT-
JeJIbHO; B pacueTe INpHHUMAeTcAd O00Jabliasg H3 3THX BeJliH-

YHH.

[Ipumenganne. [lpu crakammom conpsKeHud CcGOPHOR KOJNOHHDI
€ DOCTBEpPKOM # 3IKCueHTpHuHTeTe >0, dx JoNyckaeTncs BEAHYHHY
2Py« onpegeantsh, NpuHAMAn Besudny momexra M =0, d«N; upu srom
BbICOTA pOCTB&PKA Ompeaedsencss U3 pacueTa Ha NpoAaBJHBaHHe MO 1e-
pUMETPY KONOHHBL. Ilpw moanom momenTe M==eN u coomsercTBYIOLlEH
eMy Cymme peakiufl 2P g,¢ BEICOTA POCTBEPKA TOJMKHA, KPOME TOMO, TIPO-
BEPSATHCH HA MNPOJNABJHBAHHE MO HAPYXKHOMY NepHMENPY «CTaKaHay,

2.4. [lpu cOOpHBIX Xesne300eTOHHBIX JABYXBETBEBBLIX KO-
JJOHHAX, HMelollHX OOLUIHA CTaKaH, BbBICOTA pPOCTBEpPKAa Ha
ITpojlaBJHBaHHE KOJOHHOW pacCCUHUTHIBAETCH KAaK MNPH KO-
JOHHE CIUVICWIHOrC TMPpAMOYTOJALHOIO <CeueHus mo ofueMmy
nepuMeTpy KOJOHHBI (pHC. 2).

2.5. Ilpn MHOrOpAnHOM pacloJIoXXeHHH cBall (puc. 3)
MOMHMO pacyeTa pPOoCTBepKa HA IPOJABJIHBAHHE KOJOHHOIMI
10 nupaMuie IponaBJHBAHHA, OOKOBbIe CTOPOHBI KOTOPOH
NPOXOAAT OT HAPYKHLIX FPaHed KOJOHHH A0 OJMmxKanmHux
rpaHeH c¢BaH, HOJIXKHA ObLITh NPOBedeHAa NpoBepKa HA Npo-
JaBJHBaHHe pPOCTBEPKAa KOJOHHOHW B IpPeANOJJOKEHHH, UT
NpoAaBJiHBaHHE IMPOHUCXOAHUT MO NMOBEPXHOCTH MNHPAMHABDI,
JiB€ HJIM BCe yeTbipe OOKOBBIE CTOPOHBI KOTOPOH HaKJIOHE-
Hbl NTOX yraom 45°,

2.6. Tlpn cTakaHHOM CONpPSI’KEHHH KOJIOHHBI C POCTBep-
KOM B TeX CJyyafx, Koria CTeHKH CTaKaHa HMelT 00Jb-

2* 3ak. 649 7



Puc. 1. Cxema obpasopauug nu- PHc. 2. Cxema obpaszosanusa mH-
paMuJbl MPONABJAWBAHHA TOA PaMAINbl  TPOMABJAHBAHHA {ID]
cbopHoft kese300eTOHHOH KOJOH-  cOopHON Kese300eTOHHON MBYX-
HOH TIPAMOYIOJIbHOIO <CEeUYEHHA BeTREBON KOJOHHOR

HIke TOJIUHMHLI, HaNnpHMep B IJHTHBIX pPOCTBEPKax (pHC.
4), MOXXHO NPOHU3BOJAHTL paCueT pPOCTBEpPKA Ha MNpPOJABJH-
BaHHEe KOJIOHHOH, NpPHHHMAsA A; OT BepxXxa poOCTBEpKa, IpH
yCJOBUH coOJ0neHus TpeOOBaHUA

P<L2p Fe Ry, (4)

ree  p==0,8—0,00250061%; CTo6m== Q’ZF;R-"- Ke[cM?,
K"K

P — pacuerHasi nNpojaBJHBAaIOIIAN CHJA, PAaBHAfA CyM-
Me peaKIHH BCeX CBaH, INOACYUTAHHBIX OT HOP-
MaJIbHOH CHJBI, AEHCTBYIOUIEH B CEYeHHUU KOJIOH-
Hbl y 00pe3a pocTBepKa;

Fe — HauMeHbIIAA NJOIAAb BEepPTHKAJbLHOTO CEYEeHHS
O6eToHa poCTBepKa T1NO ©OCH KOJIOHHBI 3a Bblye-
TOM CTakaHa M IJIoLIaQW Tpamneuudd, pacloJso-
JKEHHOY TI0X CTaKaHOM ¢ HaKJOHEHHLIMH T0JI
yrjom 45° ctopoHamMu (Ha puc. 4 mjomanb Tpa-
ey IMOKa3aHa NYHKTHPHHIMYU JHHHAMH), [lpH
onpeneJieHHH BeJHUHWHH F¢ BHICOTAa pPOCTBEDPKA
HOJXKHA MNPHHUMAaTbCA He 6oaee 2k, (B pacuer
NPHHUMAKTCA CTYNeHH, B KOoTophwle 3arayOJieHa
KOJIOHHA) ;
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Punc. 4. Cxema cBafinoro
GyHOAAMEeHTa ¢ TIJHTHLIM
POCTBEPKOM

Puc. 3. Cxema oOpasoBa-
HUA TNHUpaAMHJ TpOLABJH-
BaHUA nola cOOpPHOH Xe-
Ne300eTOHHOR  KOJIOHHOM
Py MHOrOpAZHOM pacno-
JIOXKeHHH CBaH 34 HapyXK-
HBIMH TpPaHAMH KOJIOHHDI

o)

—_
=l

Puc. 5. Cxema mpoxaBav
BaHHA pPOCTBEPKA YIrJ0BO#
B ae it




hgy — rayOuHa 3alleiK¥ KOJOHHBI B CTaKaH POCTBepKa;

dy — pa3Mep ceueHHS KOJOHHH B IJOCKOCTH, COOTBeT-
CTBYloulen njouiann Fg;

R, — pacuetHoe cONpoTHBJieHHe OeToHA pacCTSKEHHIO
A KeJie300eTOHHBIX KOHCTPYKIHH.

Pacuer pocTBepska HA NMPORABANBAHHE YrIOBOH cBaci

2.7. Pacuer pocTBepka Ha NOpoAaBJIUBaHHE YIJIOBOM
cBael NPOU3BOAHTCH H3 YCAOBHA
Py, 1 < [Bl (boa +i;i') + B (bul + "c—;l—')] haRp, (D)
rae Py i — pacueTHast Harpyska Ha VYrJoByio CBalo,
BKJAI0Yasg BJAHAHHE MeCTHOH Harpys3kud (Ha-
MpHMEp, OT CTEHOBOTr0 3aloJHeHHsa), C
y4€TOM MOMEHTOB B J[ABYX HallpaBJIeHHSX,
bo1 U Doz — paACCTOAHHA BHYTPEHHHX TpaHell yrJao-
BOH CBAH A0 HApYXHBIX TrpaHeH NJHTHI
pocTBepKa (puc. 5);
Cop H Cp2— PACCTOAHHUA OT TIJIOCKOCTH  BHYTpPEeHHHX
rpaHed csagi A0 OJHXKAHUIHX TpaHeH IOJ-
KOJOHHHKA (CTaKaHa) POCTBEpKa HJAH J0
OMNXKANIIKX TrpaHeH CTylNeHH NHPH CTyNeH-
YaTOM POCTBEpKE;
hoy — BhICOTA HHXXKHeH CTYIEHH OT BepxXxa CcBaf;
Ry, — pacueTHoe conpoTrHBieHHe G6eToHa pacTs-
XKEHUI0 A KeJde300eTOHHLIX KOHCTPYK-
LKA,
i 1 B2 — Oespasmepuble KO3hPULUHEHTH, NPHHAMAE-

Mple TTo T7abJ. 2.
Ta6banunua 2
JHaueHHs KoodpPumHenta f

C [ & ¢
ky, =21 B, | k= % B, k=2 B, k=2 B

% by % ks % s % hyy

— — 1 ip— e e _l] o am, — S ——
0,3 1,05 0,42 0,84 0,66 0,73 0,7 0,67
0,32 1 | 0,44 0,82 0,568 0,72 0,75 0,66
0,34 0,96 0,48 6,78 || 0,6 0,71 0,8 0,66
0,36 0,92 f{ 0,6 | 0,76 0,62 0,7 I 0,64
0,38 0,39 | 0,52 ({ 0,75 0,64 0,69
0,4 0,86 0,64 " 0,74 0,67 0,68
lipameganun; 1. [pu Ry B kg, “neﬂbmeu 0,3, kosdhdbunuents! 35 ® f, npu-

|
=
o

HUMAIOTCA COOTBETCTBEHHO TAKHMHU e, Xax H NpH kﬂ ¢ =0,3, T. e. paBnbiMu 1,00;

OPH STOM Cot H Cpa NPBHHMAIOTCA paBHBIMH 0,3h;

[ipg &2y B kn, Goabmmem 1, xambt?'nunen'rm By H fy UPHHUMAIOTCH DPABHEIMH
0,64, A BeAHYHHN Coi H Coa — PABHEIMH Ny,

2. B Tex cayuaax, XorA8 YIrAOBass CBaA B pPOCTBEDKAX C NOAKGJNOHHHKOM 3a-
XOLMT B Myaane 3a ofe TpaHx NOAKoJoHHHKA HA B0 mm u OGoJsee, UpoBEpKA HA
NPORABAMBAHNE NAHTH DOCTRepKaA YIaAeBOff cmaefl MOXeT He NPOH3IBOAHTLCA.

10



Pacuyer NpOYHOCTH HAKJOHHLIX CEUYEHHH pOCTBEpPKa
no nonepeyHon cuie

2.8. Pacuer NpoyHOCTH HAKJOHHBIX CE4YeHHH pPOCTBEpPKA
110 NonepeuHod CuJe NPOU3BOLUTCS N0 PopmyJe

Q< mbhy Ry, (6)

rae Q=3Pgy, i — CyMMa peaKUHHd Bcex CBai, HaXOASLIHXCSA

3a MpelejaMH HaKJOHHOTO CeYeHHUS;

b — lIMpPHHA NOJAOLIBLI POCTBEPKA;

R, — pacueTHoe conpoTHBJeHHe 6eToHa pacTi-
KEHHIO IJfA Kesje300eTOHHBIX KOHCTPYK-
LLHH;

ho — pabouass BbiCOTA B PacCCMaTPUBAEMOM ce-
YeHHH POCTBEpPKaA;

m — Oe3pasMepHBId  KO3((HUHEHT, IpHUHUMAe-

MBI o Taba. 3 B 3aBHCHMOCTH OT OTHO-

c
I].IEHHH’T- , TAE € — NJIHHa IIPOCKIHH Ha-

0
KJIOHHOI'O CeyeHHs], TlpHHAMaeMas paBHOH

PacCTOAHHIO OT IVIOCKOCTH BHYTpPEHHHX
rpaHed cBau A0 OJHXKaHUIEH rpaHH IMOJX-
KOJIOHHHKa& HJIH CTYyIleHH pOocTBepKa (pHC.
06,0), a NpH HAHNTHHIX POCTBEPKaxX — 0
Onnxaniien rpaHu KoJonHH (puc. 6,6).

Puc. 6. Cxembl, npaHUMAaeMblie MpPH pacueTe NPOUHOCTH HAKJAOHHBIX cede-
HUH DOCTBEDPKA MO MNONepeyHon OH/jle
a-— JJisl POCTBEPKA < MMOJKOJMOHHHKOM; 6 — AJIA TIHTHOPO [(POCTBEPKA;
8 — JJl pPOCTBEPKA ¢ MHOTOPANHEIM PaclOJOXKeHHeM <CBai 3a MpaHbIo
MOMKOJTOHHHK 4
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[TpumedyaHnue. B cTynmeHyaThix pocnBepkax NpH NpoBepKe Mpod-
HOCTH HAKJOHHBIX CEUeHMH, nepeceKalluiHX ABe CTYNeHH, 3a pacyeTHYIO

BeJMUHHY b B Popmyse (6) npuHHMaercs npHBeAeHHAA BeJHUMHA by, OI-
pejfenfeMasn no popmyne

by = bhgy 1 by h
y
hoz -+ ha

rae b — WwMpHHA wHoKHel crymeny (WIHPUHA NONOIIBHI POCTBEPKA);

by — WIHPHHA BTOPOA CTYIICHH;

hor — pabouas BoICOTA HUMKHeH CTYIIeHH POCTBEpXa;

fly — BLICOTA BTOPON CTYHNEHH POCTBEDKA.

2.9. Ilpn MHoropsimHoM pacmoJoXeHHH CBad TMNpoBepKa
[IPOYHOCTH HAKJIOHHBIX CEUEeHHH pPOCTBEpPKA NPOH3BOJAHTCH

0 CEYEHHAM, MPOXOASIIUM Yepe3 BHYTPEHHHE TPAHH KaxK-
I0TO pAxa csad (puc. 6,8).

Taobnunua 3
3Hauenns xosadhdununenra m

¢ | I I ¢

e lm " "'IT ’"]T "

0 I & 0 g

o L — 7

0,3 2,45 0,42 |1,81} o054 |1,47] 0,78 |1,15
0.3l 2.38 | 0.43 | 1.77 l 056 |1.43] 0.8 1,13
0.32 9,31 | 0,44 [1,73)0 o058 [1,39] o8 |1.11
0,33 2,24 | 0,45 | 1.7 0,6 1,36 | 0,84 | 1,09
0,34 2,18 || 0,46 |1,67{] 0,62 |[1,33] 0,8 | 1.08
0,35 9,12 0,47 |1.64| 0,64 |1,3 || 0.8 | 1.07
0,36 2,07 0,48 | 1,61 0,66 |1,27} 0,9 1.06
0,37 2,02 0,49 {159 068 |1,25] 092 |1,04
0,38 1,97 0.5 166 0,7 1.23( 0.94 | 1.03
0,39 1,93| 0,61 |1,64] 0,72 |1,2 | 0,96 | 1,02
0,4 1,881 0652 [1.62| 074 |1,18] 0,98 | 1.0
0,41 1,85 0,63 1,49} 0,76 -| 1,16 | 1 1

—

puMmeyaHue, [Ipn ¢<<0,3hy Kospduunenr m npuHHMaeTCH
paBHbIM 2,45; npu ¢>hy KoahpdHuHeHT m onpejlleNdercd H3 YCJIOBHA

ho
m== ~——"H NPHHHMAETCs He MeHee 0,6.

Pacuer pocrBepka Ha H3rs6

2.10. Pacuer NpOYHOCTH POCTBEpPKA Ha H3rud NPOH3BO-
IHTCS B CeUeHHUsIX MO TrpaHSAM KOJIOHHBI, a TaKxke {0 Ha-
PY>XHBIM FpaHsM <«CTaKaHa» POCTBepPKa HJIH MO TI'paHAM
CTyIleHeH poCTBepKa.

2.11., Pacuerupii HM3rHOalOUIMH MOMEHT HIJA KaxJAoro
CeyeHHsl onpenessieTcss KaK CyMMa MOMEHTOB OT peaKUHH
cBail (OT pacUeTHBIX HAarpy30K HAa POCTBEPK) H OT MECTHBIX
pPACYETHHIX HATPY30K, NPHJIOXKEHHBIX K 'KOHCOJbHOMY CBeCy

12



POCTBEpPKA M0 OAHY CTOPOHY OT paccMatrpuBaeMoro ceue-
HHA.

Ma,z‘zzptb.nxi—‘MD.a; (7)
Mg i = 2Py Yyt — My, s, (8)

raie Ma; n1 My — usrufamouipe MOMEHTHI B paccMaTpu-
BaEMbIX CeUeHHSX;

Moa B Myz — n3rubatolllie MOMEHTHI B paccMaTpHBae-
MbIX CeYeHHSX OT MeCTHOH HarpyskKH,

Py — pacyeTHass HarpyskKka Ha CBalo, HOpMaJb-
Hasd X NAOHIAAH NONOWIBHEI POCTBEPKA;

Xi{ H Yi — PACCTOAHUA <COOTBETCTBEHHO OT OCeH
OBaH JI0 pacCMaTpHUBaeMOr0 CeuyeHHd.

[Ipumeuanne Ilpu paGore cBafi Ha BbiAeprUBaHHEe HEOOXOMHMO
TPOUIBOAUTL TIPOBEPKY MPOYHOCTH POCTBEpPKA HA M3THO HA AeAcTBHE OT-
pHLATEeILHLIX peaKLUHH CBaH.

H nf r’g
llllﬂllunnn 1‘ IREXERREENEY!
[l

L :t -
- <1 | AN U

Puc. 7. Pacuernasn cxema paas  Pwuc. 8. Pacyernas cxema mpu

Onpejelieiusi apMaTypsi TNOAO-  NpoBepke pabouell apMaTypul B
IIBLI POCTBEPKA IVIHTe POCTBEepKa Ha MNPOUYHOCTH
MPH H3THOe II0 HAKJOHHBIM cCe-

YEHHHAM

2.12. Ceyenue apMaTyppi, napajieibHodi cropone a, B
ceyeHHn I—I (puc. 7) Ha Bclo LIHPHHY POCTBEpPKa OIpeje-

JisieTcsl 10 popMyJie

M
Foi=— a1
'~ 0,90H,R, )
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To e, 110 PPAHH CTYNEHH B CeUeHHH 2—2
M
Foog=——22__ 10
) 2 0,9 ho Ra ( )

CeueHHe apMaTypsl, napanjenbHodl CropoHe b, B ceye-
Hug 3—3 Ha BClO JJIHHY POCTBepKa onpenensercsa no ¢op-

MYyJie

M
Fa3 = ——0— . (11)
0,9 Hy R,
To e, MO rpaHy cTyNeHU B CeyeHHH 4—4
Maﬂ
ad =— TSI 12
Fas 0,9 R, (12)

rae May n1 May —m3rubarouiye MOMEHTH Ha BCIO IIWPHHY
POCTBEPKA COOTBETCTBEHHO B CeyeHHAX

I—1 n 2—2;
Mz B Mgy — u3srubaiouiie MOMEHTB Ha BCIO JAJHHY
POCTBEPKA COOTBETCTBEHHO B CeUYEHHUAX

3—3 u 4—4.
Hy— paboyass BBICOTA pPOCTBEPKA B CEYECHHH
1—1I;
ho — pabouasg BbICOTAa PpOCTBEpKa B cCeye-
~ HHH 2—2:
Hy — pabGouass BBICOTa pPOCTBEPKA B CEUECHHH
' 3—3;
ho— pabouasi BbICOTa pOCTBEpPKa B CEYEHHH
4—4:;

Ra — pacyeTHOoe COTPOTHBJEHHE apMATYPHL.
2.13. Ilpn pacyere pocrBepka Ha H3rub6, nOMuUMO nNpo-
BEepKH NPOYHOCTH HOPMAJILHBLIX CEYeHHH, JJs1 KpalHHX CBaM
HEOOXOMHMO IONOJHHTEJNbHO MPOU3BOJAUTE NPOBEPKY MNpPOY-
HOCTH HAaKJOHHBIX <CeYeHHH Mo H3rumbaoumeMy MOMEHTY,
pPaBHOMY:

d
My= (c+ —;—’-) 2Pyi—My—c yueToM BO3MOKHOI'O IiO-

HHXXEHHMS DacyeTHOro CONPOTHBJAEHHSA apMaTyph Ha IJH-
He 30Hbl aHKEPOBKH H3 YCJOBHA

Ec'l‘dcn) 2P¢"~2Mo lan

Fa= 1,85 R, g (19)
rie  Fya—naowanp apMaTypel Ha BCIO IMHPHHY POCT-
BEpKa,;

2Py —cyMma peakuuil scex cBafl KpaiiHero psja co
14



CTOPOHB paccMaTPUBAEMOro CeueHHs MJIHTHOH
yacTH POCTBEpPKA;

Mo, — n3ru6aponMii MOMEHT OT MeCTHOH HarpyskH
[coGcTBeHHBII BeC pOCTBEPKAa, 3aChIlIKa 3€M-
Jid Ha ycTyne mauThl H T. n. (puc. 8)];

¢ — pacCTosHHe OT WMJOCKOCTH BHYTPEHHHX Dpa-
Hell cBall Kpafimero pfja A0 IJIOCKOCTH OJIH-
Kanme# rpaHm TNOAKOJOHHHMKA HAH CTyNEHH
pDOCTBEPKA, HJAM A0 OJHXKaHmeHd rpaHH KOJIOH-
Hpl MPH NJHTHHIX pocTBepkKax (cM. pHc. 8);

d.s — pa3Mep CeueHHs CBaH,

Ra — pacueTHOe CONPOTHBJEHHEe apMaTypHl,

[an — DJIMHA aHKEPOBKH apMmarypel, NpHHHMaeMas
NpH apMHPOBAHHWH CBApHBLIMH CeTKaMyu # Oe-
toHe mapku 200 u Gosee pasHoh 200 nnsn
crepKHel M3 craad Kiacca A-II u 260 nmas
cTepKHel H3 cranau kaacca A-l111;

ls=ly+x, rne lp — paccTofiide OT oCH CBafi KpafiHero
psija Mo Hapy:KHOH rpaHH pOCTBepKa,
bh R,

_——— > OlSdCBr
T 5zr,, ©

nie b — lHpHHA POCTBEPKA;
h — noJiHasA BHICOTA NJHTHOH 4YaCTH pPOCTBEpPKa;
R, — pacuenHoe conporHBJeHHe GeToHa pacCTIXKEHHIO
Il 6€eTOHHBIX KOHCTPYKUHH.
Ecau lg > lag, TO NPOBEPKH NPOYHOCTH HAKJOHHBIX Ce-
yeHUH He TpebyeTcs.

Pacyer CTakanHod 4ACTH pOCTBepKa

2.14. B pocTBepKax CTakaHHOro THHAa, KOorja OTHOLe-
HHe TOJIIIHHLI CTEHOK CTaKaHa K BBICOTE €rc yCTyla HJH K
rayOuHe crakaHa paBHO Hau Gonee 0,75, CTEeHKH cTakKaHa
He apMHpyorca. IIpu OoTHOomEHHH CTEHOK CTaKaHa X BHICO-
Te €ro ycTymna HJaH IyOuHe cTakaHa MeHee 0,75 cTeHKH
CTaKaHa pPOCTBEPKa PacCUUTBIBAIOTCH KaK xKeJe300eTOH-
HbI€ 3JIEMEHTHI.

Pacuer npoaoJibHOA apMaTypbl CTEHOK CTaKaHa MPOH3-
BOAUTCA Ha BHELEHTPEHHOe CXaTHe KakKk KopobGuatoro ce-
YeHHfl B TJIOCKOCTH 3aJeJJaHHOIO TOpua KOJOHHH (pHc. 9,
ceyenue I—I).

MuHuMasbHas nJaomajxb NpoAOJbHON apMaTypul B CTEH-
Kax CTakaHa JAoJXKHaA cocTas/iisiTh He MeHee 0,059 pacuer-
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HOro ceyeHus OetoHa cTakaHa. IIpH 3TOM JOJXKHH yIOB-
JIeTBOPATBHCA TpeOOBaHUS TI0O aHKePOBKE HPOJAOJBbHON apMa-
Typbl CTEHOK CTaKaHa B MJIHTHOH YaCTH POCTBepKaA.
[lonepeyHas apMarypa B CTe€HKax CTakaHa B CeYeHHAX
[[—II u [I"—1]" (cM. pHc, 9) onpelensercsa M0 pacyeTHOMY
MOMEHTY OT HEHCTBHS CHUJ OTHOCHTEJNbHO OCH, NMPOXOAsilei

i

—1

EEWAT

NOVEIYAS

Puc. 9. Pacuernas cxema CTakaHHOM 4WacTd pOCTBEpPKaA

yepe3 TOUYKY R HJIH R} NOBOPOTA KOJIOHHHI.
BeanunHel MOMEHTOB NPUHUMAIOTCA PaABHBIMH:

dl"ﬁ dK
I — € —
P 2> 0> o

M,“:M—I-Qyn-—O,?Neo; (14)

M _ d

218037 €o— ;V— —é
M, =0,8 (M+Qyn—zv ‘;) (15)

npH 3ToM My mpHHUMaeTcss He MeHee BeJHYHHB My,
onpeneaseMoil 1o ¢gopmyie (14),
rie M — n3rubaoniii MOMEHT Ha ypOBHe BepXa cTdKaHa,
N — npoxnoJsibHasa cunaa,;
(Q —mollepeyHass CHJia Ha ypoBHe Bepxa CTakaHa.
[lonepeuyHas apMarypa onpelelieTCci H3 YpaBHEHHH:

ZRaFa.fZi:MKl H ERaFa,;’Zz:‘M,{,
1 1
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rne n— 4YHCJO TOPH3OHTAJBHBIX CETOK B CTCHKaAaX CTaka-

Ha;

Ra — pacueTHOe COIIPOTHBJIEHHE apMaTypel B CTepXK-
HSTX CETKH;

Fai— CeueHHe apMaTyphi B CTEPXXHAX CETKH KaxXI0ro
HanpaBJeHHUs;

Z; — pacCTOsIHHEe TI0 BBICOTE OT KaXJOH CeTKH [0
JHa CTaKaHa.
[Ipy ONHMHAKOBBLIX AHaMeTpax INolepeuyHOod apMaTypel H
ONHMHAKOBOH MapKe CTaJU IVIOIAAb CeUeHHS TMollepeyHoH
apMaTypbl KaxXJA0H CBApHOH CeTKHU OyAeT paBHA:

pH € },‘%

M
Fa, 1 = — :{: ’ (16)
RaEZI
7 1
npH “—2“>eo> P
M
Fo,p= —%1 (17)

B cayuae 3arsiybsieHHst cTakaHa B NJHTHYIO YacTb po-
crBepka (puc. 10) ceweHMe nonepeuyHoil apMaTypbl TaxKe
onpenesasierca no ¢opmynam (14)—(17), npu atom cermku

Puc, 10. Pacuennas c¢xema CTakaHHOf 4aCT™dH POCTBEPKA mpH
3aray0/esny CTaKaHa B MJAHTHYIO 9aCTh POCTBEPKA
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MONepeyHoro apMHpPOBAHHAL CTAHOBATCA B Mpegenax IoOA-
KOJIOHHHKA.
B cayvuae aencrsus HOPMaJbHOHR CHJbBl B npejxeaax sj-

d
pa ceueHHsl (€ < _L(;) lorepeyHoe apMHpPOBAHHE CTEHOK

CTaKaHa Ha3HauyaeTcs KOHCTPYKTHBHO.

PacueT pocTBepra H8 MECTHoe CXKaTHe

2.15. IIpn mpoeKTHpPOBAHHH pPOCTBEPKOB CBAaHMHBIX (YH-
maMeHTOB Mnod cOopHble XKeJe3o0eTOHHBIe KOJOHHBI HOJXK-
Ha OBITb IMpPOH3BEJAeHa IMpOBepKa MNPOYHOCTH HA MeCTHOeE
cxkatHe (CMATHE) POCTBepKa NOJA TOPLAMH KOJOHH.

2.16. Pacuer Ha MecTHOe cxarHe (cMsTHe) INOA TOPIA-
MH COOpPHBIX XeJle300eTOHHHIX KOJIOHH KBaJApaTHOro H
NPSAIMOYTOJBbHOI'O CeueHHHA H MOJX TOPLAMH JBYXBETBEBHIX
KOJIOHH C pacnopKOW BHHU3Y IPOH3BOAHUTCA 10 dopMyJe

N < 1,5Rnp F, (18)

rie N — pacueTHas HopMaJbHAafA CHJia B CEYEHHH KO-
JOHHH y oOpe3a pocTBepka;
Rpp — npu3MeHHas NpoOYHOCTb OeToHA pPOCTBEpPKa A
6eTOHHOI'O 3JEMEeHTA;

F — naomanb ceueHHs] KOJIOHHB (JAJS JABYXBeTBe-
BbIX KOJIOHH NJoulaib CeyeHHS KOJIOHHBI NPHHH-
MaeTcs 10 MOJHOHW IJIOILAaAH KOJIOHHBI, BKJIO-
yasi H PAcIlOPKY).

Pacyer Ha MecTHoe cxaTue (CMsiTHe) TIOA TOpLAMH
BeTBeH COODHBIX KeJse300eTOHHBIX [JBYXBETBEBHIX KOJIOHH
6e3 pacnopkd BHH3Y (CM. pHC. 2) NpoOU3BOAHUTCS N0 ¢oPp-
MyJie

Ny < 2Rup Fy, (19)

rie N, — MaxkcuMaJbHas pacyeTHas HOPMaJbHAA CHJIA B
ceyeHHH HawboJee HArpyKeHHOH BEeTBH KOJOHHBI;
F{ —mnJjomanb ceueHuss BeTBH KOJIOHHHI.

B Ttaba. 4 ¥ 5 nna psAga ceueHHH KOJOHH NMPH Mapkax
betona pocmBepka 150, 200 u 300 npuBemeHbl npejxesbHbIE
BeJIHUHHBI PAaCueTHBIX HOopMaJbHBIX cHa N u N,, cooTBeTcT-
BYIOlllHe 3HA4YeHHAM, olpeHesieHHBIM Mo dopmynam (18) #
(19).

[Ipn 66abmIMX yCHAUAX HEOOXOZHMO MOJ ONOpPaMH KoO-
JIOHH B BepXHeH YaCTH CTaKaHa BBOAHTb JOMNOJHHTEJbHOE

18



Ta6auna 4

[IpenenbHbie BeJHYHHbI PACUETHHIX HOPMAaJdbHbLIX CHAA N B KOJOHHAX

NPAMOYroAbHOro CeUeHHd M B JBYXBETBEBLIX KOJOHHAX C PAacCHOpPKOH

BHH3Y, NPH KOTOPLIX He Tpebyercs pacyera Ha CiKATHE [10A TOPUAMM
KOJAOHH

Mapkn GeToHa pocThBEpKa

Cegende KOJNIOBH B CM 160 - | ___200 l 300
NprT
40 <40 145 170 275
4060 215 250 410
50 b0 225 260 430
50x 60 270 310 520
40 ¢80 290 340 550
5080 360 420 690
40 100 360 420 690
50< 100 450 520 860
50 130 580 | 680 1100
50 140 630 730 1200
60> 140 750 i 880 1450
TaGaunua

lpeaenbHbie BeAHYHMHL PACHETHBIX HOpPMaJabHbix cua N; B BeTBaX
ABYXBETBEBHX KOJOHH 6e3 pacnopoxk BHH3Y, NPH KOTOPHIX He TpelyercA
pacueTa Ha CHXaTHe NOoJ TOPRAMH BeTBell KOJOHR

e s, e T
e, S R

MapKa GetoHa pocTpepKa

—___

Cetleaueu ;egn;ixmmn- 150 I 200 | 3 00-_ .
Nypr
4020 95 110 180
4026, 50320 120 140 230
5025 150 175 290
5030 180 210 350
6030 210 259 410
6035 250 290 480

KOCBEHHOe apMHpPOBaHHEe B BHJe CBapHBIX ceToK. Pacuer
KOCBEHHOT'0 apMHpPOBAHHA NOJKeH NPOH3BOAHTLCHA COrJac-
Ho ykaszauuam m. 7.13 raaset CHull II-B.1-62* «betoH-

Hele U Kene3o0eTOHHBIE KOHCTpYKIHH., HopMmbl npoekTHpo-
BaHHS».
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b. PACYET POCTBEPKOB
Mo NPOYHOCTH
noa MOHOJIHTHDBIE
YXEJNE3QOBETOHHBIE KOJOHHDI

2.17. Pacuer poCTBEPKOB MNOA
MOHOJIHTHHIE  2KeJe300€TOHHbIe
KOJIOHHH IO NPOYHOCTH MNPOH3-
BOJHTCS Ha NpoJaBjJiHBAHHE DPO-
cTBepKa KOJIOHHOH, Ha IpOJAaB-
JUBaHHe YIrJoBOH CBaeH HHXHeH
NJUTH POCTBepKa, Mo Ioreped-
HOH CcHJIe B HaKJIOHHHIX CE€YeHH-
X H Ha H3ru0 poCTBEpKa.

2.18. Pacuer pocTBepkoB Ha
npojaBJUBaHHE KOJOHHOH Ipo-
H3BOJAUTCA no mn. 2.2, 2.3, 2.5,
npd 3ToM B ¢opmynax (2) H
Puc. 11. Cxema o6pa3o-  (3) paGoyasi BHICOTA POCTBEpKa

BAHHA NHPAMHIAB NPOAAB-
JIHBAHHA IPH MOHOJIHTHON hy HOJJKHa TNPHHHMATbCA OT

xenesobeTonnoir kosnonne BEPXA POCTBEPKA N0 BE€pXa HHK-
Hell pabouell apMaTypbl CeTKH

(puc. 11).
Pacuer pocTBepKOB Ha INpojaaBJHBaHHE YIJVIOBOH CBaek
IIPOH3BOAUTCA IO II. 2.7; pacueT TPOYHOCTH HAaKJOHHBIX
CeYeHHH POCTBepKa Mo MNONepeyHOH CHJie NMPOU3BOLHTCA II0

nn. 2,8, 2.9, a pacuer poctBepka Ha us3ru6-—no nm 2.10,
2.11, 2.12 u 2.13.

B. PACYET POCTBEPKOB 1O NNPOYHOCTH
IO CTAJDbHbIE KOJOHHDI

2.19. Pacuer pocTBepKkOB NOJA CTaJbHble KOJIOHHB {10
NIPOYHOCTY NPOU3BOLHTCA: HA NPOAABJHBAHHE POCTBEPKaA
KOJIOHHOH; Ha NpOJAaBJHBAHHE pPOCTBEPKA VIVIOBOH CBaeW;
[0 [ONepeyHOH CHJIe B HAKJIOHHBIX CeYeHHAX, Ha H3rHb po-

CTBEpPKAa U Ha MeCTHOe cxkartHe (CMSATHe) IOJ CTaJbHBIMH
ONMOPHBIMH NAuTaMH 0asbl CTANAbLHBIX KOJOHH.

Pacuer pocTBepxa HA nNpoRaABJMBAHHEe KOJOHHOMR

2.20. Ilpu cTranpHbIX KOJOHHAX CHVIOIIHOI'O CevyeHHH

(puc. 12) ¥ 1npH CKBO3HBEIX (pelleTyaThbiX) KOJOHHAX,
HMEIOIUX efHHYIO CTaJIbHYI XKecTkywo 6a3y (puc. 13), pac-

yeT Ha MNPOLABJHUBAHHE POCTBEPKA KOJOHHOH [POH3BOJUT-
cs1 H3 YCJIOBHA
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P oy (bn + )+ 0y (@n + 1)) HiRp, (20)

rae P — pacuetHaa npopasauBamoomas cHja. Ilpu
NEHTPAJbHO HarpymeHHbIX pPOCTBEPKaxXx Be-
AdydHa P npuHHMaeTcs paBHOH CyMMe pe-
aKIlUH BCeX CBad, PacCHoJOXKeHHBIX 3a Ipe-
JeJaMH HHXKHEro OCHOBAHUA  TIHpaMHIBI
NPoJABJAUBAHNA OT HOPMaJbHOM CHJALL, AeH-
CPBYIOLLeH B KOJIOHHe y o0pe3a pocTBepKa.
[Ipy BHeleHTPEHHO HATPYKEHHBIX POCTBEP-
KaxX pacuyeTHas BeJIMUHHA TNpoJaBJiHBalolleH
CHJBl TpHHHMaercsa paBHoh P=23Pg; rie
XPg,—cymMmMa peaklud BCeX CBaH, pacmno-
JOXEHHBIX C OJAHOH CTOPOHBI OT OCH KOJIOH-
Hel B HawboJsiee HarpyxeHHOH 4YacCTH pPOCT-
BEpKAa, 3a BLIYETOM CBaH, PacloJoXeH-
HBIX B 30He IHUpPaMHUAbl [IpOJAAaBJHBAHUA C
3TOH XKe CTOPOHBl OT OCH KOJIOHHBI;

Puc. 12. Cxema  oO6GpasoBadusd Puc. 13. Cxema o06Gpaso-
NEPaAMUALl TPOLABIHBAHHA TIPH BaHHUS NHPaMHALI IPOLAB-
CTAJIBHBIX KOMOHHAX CNJOMIHOTO JUBAHHA  TPH CKBO3IHBIX
CSIOHHU (pemreTyaTBIX) KOJOHHAX,
HMEIOUHX €AHHYIO CTajb-

HY!0 Da3y
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bn U Qg — pasMephbl ONOPHOH CTAJbHOH UJAUTHL 0a3bl
KOJIOHHHI;

H, — pabouass BHICOTa pOCTBepKa, NMpHUHUMaeMas
OT Bepxa HHXHel paboyeH apMmarypbl CeT-
KH A0 NOJAOUWBLI OMOPHOA CTAaJbLHOH IJIHTDI
6a3bl KOJOHHHI;

Ciy — pacCTosiHHE OT JOCKOCTH rpaHd OMNOPHOH
CTaNbHOH TJIHUTHI 0a3bl KOJIOHHH J0 MJOC-
KOCTH OyinxKaWiuled rpaHu CBaH, pacioio-
JKEeHHBIX CHApPYXH IJOCKOCTH, INpoXojsieH
o cTopoHe bpy;

Co — pAacCTOAHHE OT NJAOCKOCTH TpDaHH OINOPHOM
CTaJbHOH INAWTH 0a3pl KOJOHHBH X0 Oau-
XXafuen rpaHy CBaH, pacnoJoXeHHbLIX CHA-
PYXH IIJIOCKOCTH, NPOXOAAIEH NQ CTOPOHE
C pasMepoM dan.

Kos({puuHeHTR a) H ap NPHHEMAIOTCA Mo Tabua. 1 (m. 2.2)
C
B 3aBHCHMOCTH OT BeNHYHHB Rij= —-.

[Ipn ¢, <<0,3 A, ¥ c2<<0,3 H, BennunHbl ¢y H C3 B QOPMY-
jge (20) npurumalorces pasubiMu 0,3 H,, a &k, u R, nipH onpe-

AEeNEHAH KO3(HUHEHTOB «; U Oz TMPHHHMAKTCA paBHHI-

mu 0,3.
Ilpu ¢;>H,; u ca>H, BeJHUNHB €; B Cp NPHHUMAIOTCH

paBHbIMH H{, a k; u ky — paBHbiMu | (cMm, nm. 2.2).

Puc. [4. Cxema 06-
pasoBaHKWA  MMHPa-
MULBLl TIDOKABJHBA-
HHS NOpH CTaJdbHbIX
CKBO3HBIX (pellier-
4aThiX) KOJIOHHAX,
HUMEIoIHX Dasfelb-
Hhie cTradabdbele Oa-
3Ll T0J,  KaXJoRn
BeTBbIO
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2.21. [Ipy CKBO3HBIX pelleTYaThIX CTaJbHbBIX KOJOHHAX,
MMeIoNMX pasjenbHbie 0a3bl MOJA KaXAYI0O BETBb (KOJIOHHGI
(puc. 14), pacuet pocTBepKa MpOM3BOJHUTCS Ha IpOJABJHBA-
HHe HauboJee HarpymeHHon BEeTBbI0O KOJIOHHH IO IEpH-
MEeTpPY CTaJibHOH MJHTH 06a3nl 3TOH BeTBH. PacueT nmpoH3BO-
JUTCS [o Qopmydie (20), MpH 3TOM 33 PaCYETHYIO BEJHYHHY
NpONABJHBAIOLIEH CHJIBI TPHHHAMaETCS P=23Py+, TAE
2Py, —CyMMa peakuuh BCex cBafi, PacnoJiOXKeHHbIX C Ha-
PYIKHOHM CTOPOHBI OT OCH BeTBH, 33 BHIYETOM DeaKIlHH CBaH,
PacnoJIOXKeHHBIX B 30He INMHPaMHIbI NPOAABJAHBAHHA C 3TOH
e CTOPOHBI OT OCH BETBH KOJIOHHHI.

Pacuer pocrBepxa Ha npopaBJAHBAHHE YIJIOBOH cBaen

2.22. Pacyer pocTBepKa Ha I[popasjiHBaHHe YIrJAOBOH
cBaefl IpH CTaJNbHBIX KOJIOHHAX NPOHU3BOJHTCS M0 I. 2.7, NIPH
3ToM B dopmyJe (5) BeJHUYHHBI Cop U Co2 B IJIHTHHEIX POCT-
BepKax NMPHHHMAIOTCA PaBHBIMH pPACCTOSHHAM OT IJIOCKO-
CTeR BHYTPEHHHX TrpaHedl yrJoBOH CBAH A0 COOTBETCTBYIO-
HHX OAMXKAaHIIHX rpaHed ONOPHOrO CTAJIbHOTO JHCTa 06a3bl
KOJIOHHBI, 4 NIPH CTYMEHYaThIX DOCTBEPKax — 0 COOTBETCT-
BYIOLIUX OJHMXAaHIUKMX TpaHeH CTYleHH POCTBepKa.

C C
[Tpn 3HaveHHsX f H ’f , MedpmHx 0,3 H Goabumnx |,
) | 1

BEJIMUHHBI Co1, Cog H KO3 duuuents By U P2 B popmyane (5)
MPUHHUMAIOTCH COTJIaCHO yKa3aHHAM npuMmeuaHusa l x tadJ. 2

(n. 2.7).

Pacuer nmpo4YHOCTH HAKJOHHBIX CEe4eHHR pOCTBepKa
no nonepevyHcHt cHae

2.23. Pacyer NpoYHOCTH HAKJOHHBIX CEYeHHH POCTBEpKa
o nomnepeydon CHJe NPOHU3BOAUTCH Mo Il 2.8, 2.9, npu 3TOM
B (popMmyae (6) BeanunHa ¢ (IJHHA TPOEKIHH HAKJOHHOIO
CeyeHHs1) NMPUHHUMAETCH PABHOH PACCTOSHHUIO OT IVIOCKOCTEH
BHYTPEHHHX rpaHen c¢Bad A0 O6auKaAIed TrpPaHH OIOPHOM
CTaNbHOH NJHTH 0a3bl KOJIOHHB, a TPH CTyNeHYaThbiX POCT-
BepKax — 1o OsuxKanued rpaHid CTyNeHH.

Pacuer pocrBepka Ha H3THG

2.24. PacueT NpoyHOCTH POCTBEPKOB HAa H3rH0 NpH CTab-
HbIX KOJOHHAX NPOH3BOJAHTCA B CEYEHHAX MO OCAM BeTBeH
KOJIOHH, @ B CTYHNEeHUYATBIX POCTBEepPKaX, KpoMe TOro, — B Ce-
yeHUAX MO TPAHAM CTyIlleHeH poCTBepKa.

2.25. PacuetHpil u3arufapomuid MOMeHT JJA9 KaxXKAOoro
CEeYeHUsl omnpene/sseTcsds Kak CcyMMa MOMEHTOB OT peakKUHH
CBAH (OT pacueTHbLIX HArpy3oK Ha POCTBEPK) H pacCYeTHHIX
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HarpysoK, NPHJIOXKEHHBIX K KOHCOJbHOMY CBeCy POCTBepKa
o oAHYy CTOPOHY OT paCCMATPHBAEMOT0 CedYeHHH.

Beauundbnl u3rudarouiux MOMEHTOB OINPEReJIAIOTCH 1o
dopmyaam (7) u (8), ceueHHe apMatypbl —Tmo Qopmyaam
(9)—(12) (cm. nm. 2.11, 2.12).

2.26. IIpoBepKH NPOUYHOCTH HAKJOHHBIX CEYEHHH TI0 HU3-
ru6amplleMy MoOMeHTy Npous3BofATcs no n. 2.13. [Ipu aTtom
BeJUUHHA ¢ B popmyae (13) npHHHMaeTcs paBHOH paccTod-
HHIO OT TNJOCKOCTH BHYTPEHHHUX rpaHel cBaH KpaHHero psija
no Oamxkaniied GOKOBON IrpaHu CTaJIbHOH OMOPHOH ILJIHTHI
6a3bl KOJIOHHB! NPH IJIHTHOM POCTBepKe HJAM N0 NpaHH CTYy-
MeHd NPH CTYIIEHUYaTOM pOCTBepKe.

Pacuer pocTBepka Ha MECTHOe CXKaTHe

2.27. Pacyer Ha MecTHOoe cxXaTHe (CMATHE) INOA CTalb-
HbIMH ONOPHBIMH NJHTAaMH 0as3pl CTaJbHBIX KOJIOHH NPOH3-

BOJIUTCA 10 hopMmyJe
N<'YRon1, (21)

rie N — pacueTHass HOpMaJbHAas CUJa Ha ONOPHYIO INJHTY

6a3bl KOJIOHHHI;
Fy—nnomaapr onopHo# mnJuTbl 6a3bl KOJIOHHBI; p=

— ]/i, HO He GoJiee 1,5:
Fy

F — pacyeTHas NJollaAb Ce4YeHHs, olpepeaseMas 1o
ykazanusaMm 1. 6.12 CHull 1I-B.1-62* «beroHHbIe
H XKeJje300eTOHHbIe KOHCTPYKUHH. Hopmbl npoek-
THPOBAHUS».

[Ipn GOJABIIUX YCHJHAX B OMOPHBIX YACTAX KOJIOHH IJIf
YMeHbIIIeHHsI pasMepoB 0a3 KOJIOHH JAONYCKaeTCs PUMEHATH
B BEPXHHX 4acCTHAX pOCTBepKa JONOJHHTEJNbHOE MeCTHOoe
KOCBEHHOE apMHpOBaHHE B BHJe CETOK. PacuerT Ha MeCTHOe
ckaTtHe (CMATHE) C y4yeTOM KOCBEHHOTO apMHPOBaHHUS
JIOJN2KEeH TIpOHU3BOJHTLCA COIVIACHO YyKa3aHuaMmM M. 7.13

CHuIl I1-B.1-62*.

3. PACHET POCTBEPKOB 110 PACKPBLITHIO
TPELLIHH

3.1. Ilpu npuMeHeHHH A/l apMUPOBAHHA TOXOIIBLI POCT-
BepKa apMaTtypnl M3 cranau Kaacca A-III nHeo6xomaumo npo-
H3BOJAHTb INpOBEPKY IUHPUHBI PACKPbLITHA HOPMAaJbHBIX
TPOLLHH.

Pacyer no pacKpbiTHIO TpellHH JAOJKEH INPOH3BOLHTHLCSH
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corsqacHio ykasanuam m. 10.4 CHull 1I-B.1-62*. Illnpuna
PACKPBLITHA HOPMAJIbHEIX TPElLHH dy A0JKHA OLITb He OoJiee
0,2 mm.

4, KOHCTPYKTHBHDIE YKA3AHHKA

4.1. Popmy pPOCTBEPKOB OTIeJbHEIX CBAHHHX (PYyHXaMeH-
TOB B IlJIaHe IIPH LEHTPAJbHOH Harpyske peKoMeHIAyeTcs
NPpHUHHUMAaTb KBAaJApaTHYO, €CJIH 3TOMY He NPENnATCTBYIOT QYyH-
JaMeHTbl COCEJIHHX 3JaHHH, NNOA3eMHLIE COOpPYXKeHUs, PYyH-
JaMeHTHl 108 00OpYyHOBAHHUE H T. J.

[Ipn BHeLleHTPEHHOH HArpy3kKe POCTBEPKHU pPEKOMEHIYyeT-
Csl IPHHUMATD NPAMOYToJibHOM GOpPMEI B IJiaHe ¢ COOTHOMIE-
HUEM CTOPOH, OompelesiieMbiM Ha OCHOBe CpaBHEHHH BapH-
AHTOB U3 YCJOBHUS pa3MelleHHA CBaf, HX HecylleHd Crnocoo0-
HOCTH, 9KCILEHTPHIUTETA HArPYy30K H T. II.

4,2, Pasmepbl pocTBEPKOB PEKOMEHIAYeTCA NPHHHMATD:

B NJiaHe MOLOIUBLI, CTyleHeH, NMOJKOJOHHUKA — KPAaTHHI-
MH 300 mxm;

10 BBHICOTE NMJVIMTHOH YacCTH, CTyNeHeH U MOAKOJOHHHKA —
KpaTHbIMU 150 mm;

paccTossHue OT Kpas IIJIHTHL poCTBepKa J0 OJHXKaHIIUX
rpaHe cBau — He MeHee 100 M.

ITpumevanne Paccroaune OT Kpas OJAMTH POCTBEpKA [0 'OJiu-
KanlX npaHed ¢Baif C yyeToM MONYCKOB H3 NPOH3BOACTBO padboT noJ-
XKHO ObiTh He MeHee D0 MM.

4.3. IlpoekTHy10 Mapky ‘6eToHa MO0 MPOUYHOCTH Ha CHKATHE
IJIA POCTBEPKOB OTHAEJIbHBIX CBAHHBIX (QYHIAMEHTOB pPeEKO-
MeHAyeTCAa Ha3HayaTb He Huxe 150.

4.4. /lns  apMHpOBaHHS  pPOCTBEPKOB  IIpHMeHSIeTcCH
CTepXxHeBasi ToOpsiyeKaTaHass apMmarypa MepHOLHUYECKOTO
npogpuns kaaccos A-II, A-1Il u xpyrsnasa (rsnagkas) xJaac-
ca A-IL

4.5. Ilpu crakansoM conpsKeHdH cOOpPHBIX KeJsae3obe-
TOHHBIX KOJIOHH C POCTBEPKOM TOJIUMHA JHA CTaKaHa TpH-
HHMAaeTCsa 10 pacuetry POCTBEPKAa Ha npolaBJHBaHHe KOJIOH-
HOH, HO He MeHee 250 mnm.

[Ipn npoeKTHpPOBAHHH CTAKAHHOH YaCTH pPOCTBEPKa CJie-
AyeT noJib3oBatbcg «PyKOBOACTBOM MO MNPOEKTHPOBAHHIO
¢yHIZaMeHTOB HAa eCTeCTBEHHOM OCHOBAHHH TNOJ KOJIOHHBI
30aHHH M COOPYXKEHHUH [IPOMBILUIJIEHHBIX NpeXNpHATHHY.

4.6. beron nsisi 3aMOHOJIMUHBAHHUS CTAKAHOB POCTBEDKORB
noj cOOpHBIE KOJIOHHBI HOJI2)KeH OBITb He HHXKe MapKH 6eTo-
Ha DOCTBEPKA M He HHXKe MapKH OETOHA KOJIOHHBI, YMeHb-
IUEHHOH Ha OJHY CTYIIEHb.
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47. ApmupoBaHde INJHT pPOCTBEPKOB pEKOMEHAyeTCH
OCYLUEeCTBJAATL B KaXJAOM HanpaBJieHHH OTAEJbHbBIMH CBap-
HBIMH ceTKaMH. PaccrosiHue MeXAy OCAMH pabOYHX cTepK-
HeH B CETKax MOJIXKHO NPHUHHUMATHCA, KaK NPaBHJO, paBHLIM
200 mm.

Huamerp paGounHx CTepxHeH peKOMeHAyeTcsi INpPHHHU-
MaTb: TIPU AJIHHE CTepKHeH n0 3 # — He MeHee 10 mm; npH
IJHHe cTepXKHed 6oJiee 3 M — He MeHee 12 mm.

MuHHUMaNbHBIA NPOLEHT APDMHPOBAHHA INJHUTHL DPOCTBEP-
Ka He perjaMeHTHPYeTCH.

4.8. lna usrorosjeHus paboueil apMaTypbl CBAPHBIX Ce-
TOK PEeKOMeHIAyeTCs ropsyexaraHadg apMarypa IepHoIdHue-
ckoro npoduas u3 cranau kaacca A-II. MoxeTr npuMeHsTbCA
TaKXe ropsdyeKaTtaHass apMarypa HnepHoiHYeCKoro npodu-
Jd H3 ctaJuau Kjacca A-1Il npH ycqoBHH NpOBepKH IIHPHHBI
PACKPBLITHSE HOPMAJIbHBIX TPEeLHH.

4.9. ApMarypHble CETKH, KaK NPaBHJ0, JHOJXKHBE OBITb
CBapeHbl BO BCeX TOYKAX IlepeceuyeHHsl CTepPKHeH.

Honyckaercs 4acTh nepecedeHHH CBA3BIBATH NMPOBOJOKOM
pH yCJAOBHH 0053aTeJbHON CBAPKH BCeX TOYEK NnepeceyeHHU
B IBYX KpaHHHUX pslaX MO NePUMETPY CETOK.

Hnsi obecrneyeHHst aHKepOBKH pabouyeli apMaTtypoi 1o
KOHLlAM CETOK Ha PaCCTOAHHH 20 MM OT KOHIA MPOXOJIbHBIX

20 CTepXKHeH HOJIKHBI OBITbH Mnpe-
I AYCMOTPEHHI nonepeyHsle

r —————— . 5
““““ ““l“l N CTEPXKHH JUAMETPOM —g- i (-
ITIIIUINNLE @ — awamerp nporosiof ap-

T , MaTypsl (pHuc. 15).
F“““"iiiiiii 4.10. Ilpn 3anenxe Bepx-
£2 ,.-:.'.illll“__ L _ HUX KOHLOB CBAH B INIHTY

5l nxzo0 Y|l nx200 |2 poCTBEpPKa Ha rayouny 50 mm

' 25 apMaTypHBle CEeTKH IJHTH
pPOCTBEpPKA YKJIaAbIBaloOTCS
. CBepXy Ha OroJIOBKH CBaH.
S [Ipn 3anenke cBafi B nNJaHTY
= pocTBepka Ha GoJbLIYIO IJly-
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Puc. 15. PaonosoxeHde caapHbiX
CeTOK MNpH APMHPOBAHHH NJAUTH
pOCTBEpKa
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OHHY CTepXXHH CeTOK, NomajaloiliHe Ha CBaH, Bbipe3aloTcs
H CETKH YKJaJbiBAIOTCA C 3aIHUTHHIM cJioeM 50 M.

B cnyuyae #HeoOXOAHMOCTH [0 pacuyeTy B3aMeH Bbipe3aH-
HbIX CTepxKHEH N0 KOHTYDY CBaH YKJAaAbIBAIOTCA JOIOJIHH-
T€JbHO MeCTHble CeTKH HJIH OTHAeJibHble CTepXXHH, TIPHBSI-
3aHHBIE K OCHOBHBIM CETKAaM.

4.11. ApMHpOBaHHe CTEHOK CTaKaHa pOCTBepPKa TOA
cOopHble Xene300eTOHHbIE KOJIOHHBI [POH3BOJAMTCA TPO-
JOJILHOH H MonepeuHoil apmatypoir (puc. 16).

N - +« 1
] oy
] ,
gv WY

‘e o & s 588 bd

nxise

—
- Puc. 16. ApmMuposa-
S HHe CTAKaHHOMN yac-
TH POCTBepKa
k50 T

[lonepeyHoe apMHpOBaHHE CTEHOK CTaKaHa CJeJyeT Bhi-
NOJHATbL B BHJAE CBAPHBIX CETOK C PAcHOJIOXEHHEeM CTepXKHed
Y HapyXHbIX H BHYTPEHHHUX MOBEPXHOCTEH CTEHOK.

HaMeTpP apMaTypHBIX CTepXHe# CeTOK npHHAMAaeTCH

o pacuery, Ho He MeHee 0,25 nuaMerpa npoaoJbHOR apMa-
TYpbl CTEHOK CTaKaHa pocTBepKa.
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PaccrossHHe MeXAy CeTKaMH Caenyer NpHHAMAaATL He O60-
nee 0,25 rayOHHBI 3aJeJIKA KOJIOHH U He Oonee 200 mm.

[Ipu onpelesieHHH CEUYEHHS apMaTypbl CeTOK IO (popMYy-
ae (14) B BepxHell 4acTH CTaKaHa pPeKOMEHAyeTCs YCTaHaB-
JuBath 2—3 cetku c warom 100 ma.

[IpomosibHaa apMaTrypa CTeHOK CTakaHa yCcTaHaBJIMBaeT-
cd MO pacyeTy M AOJIKHA NPOXOAHTH BHYTPH siueeK CeTOK
MornepeyHoro apMyupoOBaHHUA.

4.12. CeTKH KOCBEHHOIO MONEpPEuHOro apMHpPOBaHHA, He-
o0XOdHMble N0 pacyeTy HA MeCTHOe CXKaTHe (CMsATHe) TOoJ
TopuaMyd COOPHBIX XeJse300eTOHHbLIX KOJIOHH, YCTaHaBJIHBA-
IOTCS B KOJIMYeCTBE He MeHee 2 1T, a NMOJ ONOPHBIMH IIJIH-
TaMH 0a3bl CTaJbHBIX KOJIOHH — B KOJHYECTBE He MeHee
4 wr. ¢ paccrosHueM no Beicote 50—100 M.

4.13. CoepuHeHHe MOHOJHTHBIX KOJOHH ¢ MOHOJHUTHBIMH
POCTBEPKAMH OCYLIECTBJACTCH TAK Ke, KAK U ¢ MOHOJIHTHBI-
MU (pyHIAaMeHTaMH Ha eCTEeCTBeHHOM OCHOBAaHHUH (cM. «Py-
KOBOACTBO MO IPOEKTHPOBAHHIO (PYHAAMEHTOB Ha ecrecT-
BEHHOM OCHOBAHHWH TOJ KOJOHHBI 3JaHHH H COOPYKEeHHH
MPOMBIIUJI@HHBIX TIPeNNPUATHHD).

4.14. Tlpu npoeKTHPOBAHHH DOCTBEPKOB MNOJ CTaJjJbHbIE
KOJIOHHBl NIOMHMO HACTOSILUHX pEKOMEeHJaUHH clielyeT T0JIb-
30BaTbcsl «PYKOBOICTBOM II0 NPOEKTHPOBAHHIO (PyHHAMEH-
TOB Ha eCTeCTBEHHOM OCHOBAHHH MOA KOJOHHBI 3JMaHHH H
COODYXeHHH NMPOMBILIJIEHHBIX NPEANPUATHH»,

5. IPUMEPDBI PACHETA POCTBEPKOB
INIPUMEP 1

Hano: csanHbpit GyHAaAMeHT Mom cOOpHylo Kenezobe-
TOHHYIO KOJIOHHY; pa3Meppl CeYeHUs KOJIOHHH: ax=80 cx;
by=950 cm. Bberon Mapku 300, Apmatypa u3 ropsiuekKarta-
HOH cTaau KJaacca A-II.

PacyerHble HArPY3KH Ha POCTBEPK OT KOJOHHBI Ha ypOB-
He Bepxa pocrBepka: N=370 7, M=80 r-m4; Q=10 7.
CBayn 3a0uBHBIe XeJse300eTOHHBIE KBaJpaTHLEe C pa3Mepa-
MH ceyeHHH 3030 cxu.

Hecymas cnoco6HOCTb CBafl M3 YCJOBHH CONPOTHBJIEHHS
rpyHTa OCHOBaHHA cBan Pgy=00 T, Hecymags cnocoBHOCTh

KpaHHHX cBaH (c yueToM neperpy3ku B paamepe 20Y% #ux
Hecyled onoco6HocT™) Py 1=960 T.

PocTBepk npHHHMaeM NpAMOYroJbHoA (GopMH B nJjaHe
pasmepom 270)X240 cx. Pasmepsl NOAKOMOHHHKA (CTaKaHa)
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Puc. 17. DBHeueHTpeHHO Harpy-

MeHHpII c¢BafiHbIE (YHIAMEHT ﬂ'ﬁf’ﬂﬂ*

nog COOPHYIO Keae300eTOHHYIO
KOJIOHHY

- Hz=1800

B njaHe 150X 120 cu. Ko- 1l

JIOHHa 3aJeJBBAaeTcsl B i S‘J—ﬂ (f
pocTBepK  Ha  rJayOHHY Qp=1050 ). do=1050
hx=90 cm. OTMeTKa Bepxa a=2707
poctBepka 0,15 # (oT ypoB- 0,21500
Hfl YHCTOTO N0JIa). !
Kycr cBali 1ol poOCT-
BEPKOM I[pHHHUMAeTCad H3
AeBsiTH cBa. Pacnonoxe-
HHe CBall B Kycre H pac-

lyp—

"l

At
L0

CTOSIHHE MeXAy CBagMH B
OCsIX IpHBeJeHEI Ha 0
L
puc. 17.
BepxHue KOHIH CBaM
3aeJBIBAIOTCA B IJIHTY a=2700

pocTBepKa Ha 50 mm.

Pacuer pocTBepKa
Ha MPOAABJAWBAHHE KOJOHHON

Pacuer npoussogurcs no ¢opmyde (2) (cm, m. 2.2)

P <oy (bs + €3) +as (dk 1+ ¢)] Ay Rp.

OnpeneneHue BeJHYHH peaklluid CBaM OT PaCUETHBIX HArpy-
30K KOJIOHHBI Ha POCTBEPK Ha YPOBHE BepXa pPOCTBepKa:

a) B NepBOM pAAY CBal OT Kpasi pOCTBEPKA CO CTOPOMHI
HauboJiee HAarpy>KeHHOM 4YaCTH POCTBEpKa

370 80-1,05

N
Po,1 = —+ Me bt e =411 4 12,7 =
2 4 |
!
—= 53,8 T;
6) peaklHH CBal BO BTOPOM Py OT Kpas pPOCTBepKa
Ptb, g = 41,1 T.
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Onpenenetne BeJMYHHB NPOJAABJAHBAlOILER CHABL (CM, 1. 2.3)

P=2 Y Py (=2 3Py, 1+ Py, =
l

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

3ajaeMcsi TOJMIUMHOH JHA CTaKaHa poOCTBepKa Hhyg==
=79 CM.

Pabouast BLICOTA JlHA CTaKaHa
hy =hpy — @ =T75—T7 =068 cm.

OnpejenseM BeJHUYUHBI C; H €3 (PACCTOSIHHA OT ILJIOCKOCTEN

rpaHed KOJIOHHH J0 COOTBETCTBYIOLLHX OJIMXKAWIIUX rpaHei
cBaM):

2105 — (80 + 30)

€ = — ——————— =080 cm; ¢ = ——————= =50cAH.
! 2 ’ 2
OnpejejieHHe BeJHUYUH Ry H Rs:
k,=—51-=-§9-==0,74, k.,=-f’—=—--5-9-==0,74
hy 1 68

[Io Ta6a. 1 no 3HaueHUsIM By U Rg HAXOJHUM:
=252 n ay=2,92.

OnpenenseM npelejbHy0 BeJHYHHY 1IPOAABJHBalOLIEH
CHJIbI, KOTOPYIO MOXKET BOCHPHHATL POCTBEPK C 3aJaHHOH
TOJIUIMHON AHA CTAaKaHa:

P, = [2,52 (0,5 4 0,5) + 2,52 (0,8 4 0,5)] 0,68-1056 =
=414 7> P =405 r,

cJel0BaTeJbHO, NMPOYHOCTb pPOCTBepKa Ha NpOoiaBJiHBaAHHE
KOJIOHHOH oOeclieyeHa.

[TpuHxuMaeM TOJIIUHHY JAHA CTAKAHA pPOCTBEpPKa Apg==
=75 CA.

[Tonnass Beicota poctBepka Hy=hx+hmw=90+7b=
=160 cm.

Pacuer pocTBepKa Ha npojaBAHBaAHHE YIrJOBOH CBaeit

Pacuer npoussogutca no ¢gopmysae (5) (cm. m. 2.7)

Po.1 < [Py (bos +2) 4 Bu (b + 222)] hu Ry

OnpenensieM BEJUYHHY pacueTHOH Harpyski Ha Haubo-
Jee HAarpyXXeHHYI0 YIVIOBYIO CBAl0 C YYeTOM Harpysok oOr
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coOCTBEHHOI'0 Beca POCTBEPKA M Beca IpyHTa Ha ycTynax
pocTBepKa.

YcpeaHeHHbIH BeC TPpyYHTAa H COOCTBEHHLIA BeC pPOCTBEpKa
IpHHUMaeM paBHbIM Ycp=2,1 7/#3%, ko3P HeHT Neperpys-
KH np=—1,1.

PacyerHas Harpys3ka Ha cBaH OT COOCTBEHHOIo Beca
pocTBepKa M BeCa IPYHTA HA yCTyNnax pPoCTBepKa:

G=abH3y,pn,=2,7-24-1,8-2,1.1,1 =27 r;
Ny = N -+ G = 370 4 27 = 397 =;
My=M+QH, =80+ 10-1,66=96,0 7M.

PacuyeTHas HAarpyska Ha yrJioBYIO CBalo

No M 397 96,51,05
St = e =595 1 <

6-1,05%
v

< 1,2Py=1,2-50 = 60 T,

CJeloBaTeNbHO, Hecymasa cnocoOHOCTL ¢BaH obeclieyeHa.
3amaeMcsi BBHICOTOH IJIHTHI pocTBepKa hA=60 cM.
BricoTa NJHTH POCTBEPKA OT BepXa NOJIOBKHM CBaH

hgy =h—5 cm =60 — 5 =55 cM.
OnpepensieM BeJanunHbl bo; bog; Co1; Coz:

Py = —

bol____g70+320-210 — 45 o by — 24o+320-1ao — 45 o
o 20— (50430 g . o 180—(120430) _
2 2
- 15 cAM.

OnpenensieM BeJHYHHH KO3QPHLUHEHTOB ko) H Rog:

[Ipunumaem £Roy=90,3, ¢0;==0,3 hp1;==0,3:-55=16,6 cm
(cM. 1. 1 .npuMeuaHus K tTaoJ. 2).

ko= f—"; TakxXe MeHbmie 0,3. [Ipunumaem kg==0,3;

Cop = 16,5 CM.

[Ipu ko v Ryy<<0,3 xo3ppnunentni B; U P2 paBuu 1,06
(cMm. Taba. 2).
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OnpelenseM npeleJbHYI0 Harpy3ky Ha YrJIOBYIO CBalo,
KOTOPYIO MOXKeT BOCHPHHATbL TMJHTA POCTBEpPKA H3 YCJOBHA
[IPOJABJHBAHUA YIJIOBOU CBaeH

Py n=25 (boz+£—;ﬂ") hyy Rp = 2-1,05 (0:45+ 9,165 ) X

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

CJIeOBATEeJIbHO, NPOYHOCTh TWIMUTHI POCTBEpPKa Ha NMPOJAaBJH-
BaHHe YyIVIOBOH cBael obecneuyeHa.

Pacuer nNpoYHOCTH HAKJAORHHIX CEYEHHH NAKTH! POCTBEPKa
M0 nonepedHon cHie

Pacuer npoussoautcd no ¢opmysae (6) (cm. m. 2.8)

Q< mbh Ry .

OmnpejaensseM pacueTHYIO BEJHUHHY MOINEPEYHOH  CHJIBI
CO CTOpOHBI HauboJiee HArpyKeHHOH YACTH pOCTBEpPKa Kak
CYMMY peakUHH BCeX CBaW KpaWHeEro psAja OT pacyeTHbIX
HArpy3okK Ha cBau

Q= 2 Py : =3Py, 1=3-59,0 =178,5 T;
!

Ko3(pdhHuLHeHT m onpelensercss 1o 7abja. 3 B 3aBHCHMOCTH
C
OT OTHOUIEHHUS E;

c 16
c=15 cm; —=—=0,283<0,3; m=2,45.
, 53
OnpepensieM MNpeleabHYI0 BeJHUUHY IOTEPEeYHOH CHJIH,
KOTOPYI0O MOXKeT BOCIHPHHATbL TJIHTA POCTBEpPKa MO HAKJOH-
HOMY CEUeHHIO

Qu=2,45-2,4.0,53-105 =328 r > Q = 178,5 ,

CJA€A0BATEJNbHO, TMTPOYHOCTL HAKJOHHBIX <CeueHUH IIJIHTHI

pocTBepKa obecrieyena.
Pacuer pocTBepxa Ha HM3rué
OnpellejieHHe BeJIHUHH H3THOAIOIHUX MOMEHTOB'

a) B ceueHusix I—I u 2—2 no rpaHAM I[OJKOJOHHHKA
(cm. puc. 17):

Ma1 =3Py,-03— -8 . %% _3.505.03—
2,7 2
X 018=51,7 T-m:
2,7
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2
My, =~ Mol g3 G | 96 _
n 2,4 2
=373 032 0,18=37,7 -4
9 2,4

0) B ceueHHsAx J—3 U 4—4 1o rpaHAM KOJIOHH (CM.
puc. 17):

M"3=3'5915'0:65"‘_'§%%" y 0‘2952 = 111,5 T M,
My, =273 96527 . 0.5 _g1 r.m
9 2.4 2

Onpelenenie ceyeHHA apMaTyphl B IJINTe POCTBEpKa
(apMaTypa npHHUMaeTCa H3 cTaJH kJacca A-lI):
@) B ceueHHH [/—] Ha BCIO LIMPHHY IIJATHl POCTBepKa:

M, 5 170 000
u — - — 2.
0,94 Ra  0,9:54-2700 39,0 cm%

6) B ceyeHUH 3—3 Ha BCIO INHPHHY IJIMTHI POCTBEPKaA:

P Myg 1115000 _ g0 o0
0,9H,R,  0,9-159.2700

8) B CeYeHHH 2—2 Ha BCIO JUIMHY MJHTH POCTBEpPKa:

Fal —

M 3 770 000
8§92 — — 2.7'2' = m— “'""=30 CM2;
0,9k Ry, 0,9-52.2700
2) B ceueHUH 4—4 Ha BCIO JUIMHY IIJINTHI POCTBEpKa:
M 8 100 000
== LI — = 21,2 cMm

Fa4 —= ) ’ — -
0,9H, R,  0,9-157-2700
PacueTHBIMH OKa3aJjuch ceyenuss /—I u 3—3 1o rpaHam

MOJAKOJIOHHHKA.
[IpuHuMaeM apMarypy B IUIHTE POCTBEPKA:
B NPOXOJEHOM  HampaBieHHH — 12022A11I—Fq =
=45 62 cm?;

B nonepeydom HamnpabjieHHH — 14JI8AIl — Fao=
=35,62 cm?.

ApMupoBaHnHe TJHTBH POCTBEPKA INPOHU3BOJUTCS CBAp-
HBIMH ceTKamu (puc. 18).

[IpoRepka MPOYHOCTH HAKJOHHBIX ICEUEHHA NJIHTHI
POCTBEPKA MO U3NHOAIKEeMY MOMEHTY

[IpoBepka npoH3BOAHUTCA CO CTOPOHBI HanboJee Harpy-
)KeHHOH 4acTH IVIATBl pocTBepka no ¢opmyae (13) (cMm.
n. 2.13).
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p o _@ctde) BPy —2Mo  lu
a T L8k R, s
[Tpu D22AI11 lpg=20-2,2=44 cn.
OrnpenensieM BeJHUHHY ¢ [AJHHA y4yacTKa HHXKHEH CTY-

[IEHH OT Kpas, Ha KOTOPOM IPOYHOCTh HAKJIOHHBIX CeYeHHH
oGecrnieunBaetrcs 6eToHOM (cM. puc. 8)]:

le =l + x; lg=30 cm;
bR*R,  240-602.10,5 |
35Q  3,5.-178600 14,5 cm;
le = 30 4+ 14,5 = 44,5 cm > lay = 44 cm,

CJeJ0BaTeJNbHO, NPOYHOCTb HAKJOHHBIX CeYeHHH [IJIUTHI
pocTBepka no H3arubaiomieMy MoMeHTy obecneuyeHa (CM.

n. 2.13).

X —

Pacyer nonepeuHoll apMartypsl B CTEHKaX ¢TaxaHa pocrBepxa

N=370r, M =80 7-m.

OnpepensieM BeJNHYHHY OTHOCHTEJbHOI'0 3KCUEHTPHIIH-
TeTa

8000000 _ o1 6 cu.
370 000

[lonepeunyro apmarypy B CTEHKaxX CTakaHa olipeleiseM

M
N

no ¢gopmyJde (17), rak kak %‘ > €g > é—;:

M
Fax= X

— — .
Razzi
1

[IpuHuMaeM 1o BHICOTE CTakKaHa LIeCTb [ONEpPeYHBIX

CETOKX.
PacnosoxeHue ceTok npuBefeHo Ha puc. 18.

My =M+ Qys—0,7Ne,= 80+ 10-0,9 —
_0,7-370-0,216 = 33 - M;

2 Z, =85 +754+ 65+ 554354 15 =330 cx;
1

3 300 000
2700-330

Fﬂx'_-' =3,7 C”E.
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3,7
4

L ]
[ ]

CeueHHne Kaxaoro pabouero CTePXKHS CETKH [ay

=(,925 cm?.
[IpuHuMaeM 1eCTb CBapHBIX CETOK CO CTePXKHSIMH
& 12 mm (cM. puc. 18).

IIPUMEP 2

Jlano: cBahHbli ¢yHIaMeHT ¢ KycToM u3 15 cBafi mop
CKBO3HYIO (pelieTyaTyro) CTaJbHYI0 KOJIOHHY ¢ pasiebHbl-
MH 0asaMu NOJ KaxKAyi0 BETBb KOJOHHHI (puc. 19).

i%fvﬁiﬂﬁ’r No=300 1
) i
70N T [Es
=3 / \ S
NERNEENEEA
bay=\4000

1-!

Puc. 19. Cpanubii pyHna-
MEHT TOJl CTaJbHYIO KO-
JJOHHY

Pasmepnl pocTBepka B IjaHe 400)X240 cu. DBricora
DOCTBEPKA M3 YCJOBHA 3aJ€JKH aHKepHbIX OO0JATOB JJs
KpenJieHHs1 6a3 KoJoHH npuHdaTa pasdHon 120 cxm. Bepx
pocmBepka npuHAT Ha orMerke 100 c¢s OT ypPOBHSI YHMCTOrO
[oJa.

PasMephbl ONOPHBIX JHCTOB 0623 KOJOHH: an==71 cM, by==
=90 cn.

CBau ceyeHuem 3030 cu 3amenbiBalOTCS B POCTBEPK HA
ryOuHy O cmM. ApMaTypHble CeTKH IJIUThI POCTBEPKaA YJIO-
X€HBl Ha Or0JIOBKH CBAail.

Mapka 6erona pocrsepka 200.

PacueTHble Harpy3ku Ha PoCTBepK:

N;=025 T — HopMaJsbHasa cujia Ha YpOBHe BepXa pOCTBEp-
Ka OT HauboJiee Harpy:KeHHOM BeTBH KOJIOH-

Hbl,
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Ny;==300 7 — HOpMaJbHaA CH/Ia HAa ypOBHe Bepxa poCTBep-
Ka OT HaHMeHee HarpyxeHHOH BeTBH KOJIOH-
HH.
Tpebyercs npoBepHTb NPOYHOCTL POCTBEPKA HA NMPOJAAB-
JIUBaHHE KOJIOHHOMA H YIJIOBOH CBaeH.

lposepga pOCTBEPKA HA NPOAABJAHBAHHE KOJOHROMA

[IpoBepka NPOYHOCTH POCTBEPKA NPOH3BOJHTCH Ha INpo-
NaBauBaHHe HanboJiee Harpy>XeHHOH BeTBH KOJIOHHBI IO
NepuMeTpy CTaJbHOR NMJAHTH 6Ga3bl 3TOH BeTBH MO ¢opmyJe

(20)
P< oy (ba+ cg) + 05 (@n + 61)] HiRy.
BenudunHa npoaasayBapolied CHJAbLL paBHa:
P=22Py; =2 (3Pgp1+ Py2),

rae Pg; — BeJHUHHA peaKUHH cBaW B NepBOM PAAY CBaH OT
Kpasi poCTBepKa €O CTOpPOHH HaubGoJsee Harpy-
)KeHHOH 4acTH POCTBEpPKa OT pacyeTHBIX Harpy-
30K Ha POCTBEPK OT KOJIOHHBI;
Py — BeJINYHHA peaKUHUH CBAil BO BTOPOM PSIAY OT Kpas
pOCTBEpKa €O CTOPOHB HauboJiee HarpyKeHHOH
YaCTH POCTBEPKA;

N =N;+ N, =525 4 300 = 825 ;
My, = (N;—N,) [, =(525—300) 1 =225 7-m;

8% 252  _ oo
P¢l——“‘15 + 5. 28+ 613 55 4+ 16 =70 T;
Pyo= -2 4 251 _g95 1

15 6.28 4 6-1%
P =2 (3.70 4 62,5) = 545 ;

e =100— 22t % — 100 — TE2 495 cu;
C,=90——b—‘!—_|—_-——d“=90__u=30 CM:
2 2
Hy =112 cx; k1=—;1;-= 4191'25 ~ 0,44;
by = =2 < 0.3,
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[IpuHuMaeM: ky==0,3; ca=0,3.H;=0,3-112=33,6 cx.
[To Ta6a. 1 npu ki=0,44 n R3==0,3 HaxopuM a;==3,7,

o9 == D,24.

IIpepenbHad BeJHYHHA INPOJABJHBAIONMIER CHJH, KOTO-
pYIO MOXKeT BOCIPHHATD POCTBEPK:

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

CaenoBaresibHO, NPOYHOCTL POCTBEPKA Ha MNpPoOJiaBJIHBA-
HHe KOJOHHOH o0ecneueHa.

IIpoBepka pocTBEepKa Ha NpojAaBANBaHMe yrjoBoi cpaeh

OnpeneJdisieM BeJHUYUHY pacyeTHOH HArpy3ku Ha Haub6o-
jee HArpyXeHHyI0 yIJIOBYK) CBAaKX C Y4eTOM HAarpys3oK OT
cOOCTBEHHOTO Beca pOCTBEPKA H Beca IPYHTa Ha pPOCTBEpK:

a) pacyeTHas HarpyskKa Ha CBau OT CODCTBEHHOr0 BecCa
pOCTBepKa

Gi=abH ysny1=4,56-2,4-1,2.2,5.1,1 =~ 36 r;
0) pacueTHas Harpyska OT 3aChIlIKH 3€MJH Ha POCTBEPK
Ug=abh,y,n;2=4,5-2,4-1.1,8.-1,2=23 r.
OrnpenensieM BE&JHYHHY pPEaKUHH YIJIOBOH CBaH

N+G +Gs M.y, 825 36-}23

P T er————— — . ==
bt n v Sy 16
2252
+___6-2’+6-1' =74 71,

[IpenenbHas BeJHYHHA NPOAABJIHBAIOIIEA CHJIBI YIVIOBOM
CBaH onpexesasercda no ¢opmyae (5)

Puo1= B (bt 22) + By (bt <2)] Hus Ry,

cre by = WD _ g o g, L TOOE g
Co1 = 49,5 0m=30 CM,
Hy=H—b cm=120—5= 115 cx;
by = —fu__ 19,5 043
; Hﬂl llﬁ 0‘43'



— Bog__= 30 —
by = o = = 0,26 < 0,3,

[Ipunumaem Ry==0,3; cp2o=0,3 H¢;=0,3-115=34,5 cx.
[Io Ta6x. 2 npu k;=0,43 u ky,=0,3 HaxoxUM

B, =0,83; pB,=1,065.
Py o1 = [0,83 (0,45 4 D38 )+ 1,05 (0,4 4 D59 )] X

2 2
X 1,15:-72 =99 T>P¢1=74 T.

CJieqoBaTeJIbHO, NPOYHOCTL POCTBEpPKa Ha IpOJAaBJiHBA-
HHe YIrJIOBOH CBaeH obecliedeHa.

[MPHMEP 3

Jado: HeHTpaApbHO HArpyxKeHHHIH DOCTBEPK KBAJADAaTHOMH
¢opMH B nJjaHe Ha 16 cBasax nox COOpPHyIO Keje306eTOH-
HYI0 KOJOHHY ceueHHeM 4040 cn.

Pasmepnl pocrBepka B naane 330X 330 cu, BeicoTa pOCT-
Bepka 120 c¢u. KononHa 3anenaviBaercsds B pocTBepK Ha 60 ca.
Csan ceuenueM 30)X30 cu. PaccroiHue MexAay OCAMH CBa#
90 cxu.

OctanbHbie pasmMepsl PoCTBEpPKa NpHBedeHBl Ha pHC. 20.

beron pocreepka Mapku 300.

PacuerHas wopMaJibHafd CHJa OT
HAarpy3kiH Ha KOJIOHHyY Ha ypoOB-
He Bepxa poctBepka N=400 r.
TpeOyetrcst 1npoBepHTL PO-
CTBEDK Ha HNpoJaBJHBaHUe KO-
JoHHOH. IIpoBepsieM yciaoBHe P
no ¢opmyne (4) (cm. n. 2.6
Pexomennpannn):

P'<2P'F6Rp;

1 ra
L.l .
kS
- AL
LJ 3
S
rA 3 - o
Puc. 20. ITautumft poctBepk cCBallHOTe . J ) =t
byupaMedTa nox cOopHylo Kene3obe- 08 | s00 | goe

TOHHYIO KOJIOHHY
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Fﬁ=330'120—-( 5“2'5" 60 - 4“;55 60)=33300 oM™

B = 0,8 — 0,0025 Oo6:x »

0,5Fg R,  0,5-33300-10,5 N
Totx = —*-—d;r =—-—W——- =73 KBIC'M ’

o= 0,8 — 0,0025.73 = 0,617;

P=2.0,617-33300.10,6 =432000 ke =432 r > N = 400 7.

CJaegoBaTesibHO, B 3TOM CJiyyae pacyeT POCTBEpPKa Ha
npoJasjHBaHHe KOJIOHHOR MOKHO INPOH3BOAHTL MO Gopmy-
Je (2) KakK NpH MOHOJHTHOM CONPSMKeHHH KOJOHHHBI C POCT-
BepKoM, NpHHHUMas pabouyywo BBHICOTY pocrmeBepka h; (npH
pacyere PpOCTBepKa Ha NPOAABJAHBAHHE) OT BepXa POCTBEpKa
JO Bepxa HHXKHel paboyer apMaTyphbl CEeTKH.

Ilockonbky B HameM cJaydae ¢j==Cs H KOJIOHHA KBaJ-
patHoro ceyeHus (cM. puc. 20), pacuer Ha TIpOJZABJHBaHHE
pocTBepKa KOJIOHHOH IIPOH3BOAHTCA 1o ¢opmyte (3)

PL20 (di+a) MRy,

rage 01=Cg'—=90—- (40_!2-25) =12,5 CM, h]ﬁh——J CM=
= 120—7=113 cH,

[Ipunumaem ky==%k=0,3; ¢,=0,3 h;==0,3-113=234 ca.
[To Ta6a. 1 npn £=0,3 umeem a;,=>5,24.

P =2.524 (0,4 + 0,34) 1,13-105 = 915 7 > 400 .

CoenoBarte/ibHO, IPOYHOCTb POCTBEPKA Ha IpOAABJHBA-
HHe KOJIOHHON obecneueHa.



COINEPXAHHE

Crp.
ITpeancnosue . . . . . . . . . . . . . ... 3
I. O6Gmue ykaszauusa . . Ce e e e e e e e 4
2. Pacyer poeTBepKOB 1O npoqmcm e e e : .. . 4

A. Pacuer poCTBEpKOB N NPOYHOCTH NOA cﬁopnb:e KeJje-
306eTOHHBE KOMNOHHW , . c e e e e e e 4

b. Pacuer pocTsepxoB no npoqﬂocm noa MOHOMHTHBLIE Ke-
ne306eTOHHBIE KOJIOHHLE . . . 20

B. Pacuer pocmepxoa no Hpoq.{ocm nox CTalbHLIE KO-
JOHHLI . . - : C e e e e e e 20
3. Pacuer pocTBepKoB no paCKprTH‘O TpeLuHH C e e e e e e 24
4. KOH>TPYKTHBHBIE YKa3aHHUA . . . . =« .« « « o « « =« - 25
6. Ilpumepnl pacuera POCTBEPKOB . . . . . « . « - o . 28

llesTpanpsbiii HAYYHO-HCCAEAOBATEALCKIIA
H IIPOCKTHO-3KCNEDHMEHTAJbHBIH HUHCTHTYT
NPOMLIIIREHHBIX 30aHHUHIT H COOPYIEHHN
1L1HHMHIpoMapaunit Tocerpog CCCP
Hay4dHo-1uccaeporaTensuC Kl HHCTHTVT Oetona n Keneszofbertona
HHH)XBb Toccrpos CCCP

PexoMeHnaanuy
NOo PpacyeTy XKele300eTOHHBIX DPOCTBEPKOR cBadHpXx QYHAAMEATOB MNOA HKOJCHHGE
3TAHHHA H COCPYXEHHH NPOMBIUUJEHHLIX upeanpuatui

Penaxrop uspatenwctBa . B. beauxuwnn
Texnnueckuit penaxrop f0. vI. LQuxankosa
Koppektop [, . Mopo3oackus

Crauo B rabop 29X 1973 r. IMoanucauo K ledartu 25/11 1974 r.
T-03931 dopmat 84X108'Y: Bymara Tunorpadckas Ne 3
2,1 yca. neda, n. {yu.-u3n. 2,0 a.}

Tupax 37.0060 aks. Hap., Ne XII—4588 3ak. Ne 649 [leda 10 koo,
Crpoidusoar

103777, Mockea, Ky3neyxui mocr, 0. 9
flogonbckan Tunorpagua Cow3nonurpadpnpoMa nNpH JoCyAapCcTBEeHHOM KOMHUTETES
CoBera Mruuucrpos CCCP ne nenam H3RaTesbCTB, NOAHTpadHEK
H KHHXKHOH TOpProRAH
r. Ilononsck, ya. Kuposa, a. 25



