Mpumep BbINONMHeHUA pacyeTHo-rpacduyeckon pabotbl Ne 3: MNocTpoeHue anOp BHYTPEHHUX YCUNUN U
pacyeT NPOYHOCTU NPU U3rnbe ctaTuveckn-onpeaennMbIx 6anok
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HanpskeHUn Ans BelGpaHHoOro npoduns
-50 ] PeweHue:
oI My, [KHM] -62,3 CoBMelLLiaemM Havano KoopamHaT C NeBbIM KOHLOM 6arnku

| 1. OnpegeneHve peakumi onop:

I
N\I_Esj\u\ ﬁﬂﬂ Cymma BCEX cun Ha BepTUKanbHYIO OCb:

625 -50 -50 -R;-R,+0-3a-P=0,
»
CyMMa MOMEHTOB OTHOCUTENBHO TOYKM A:

Puc. 5. 7a MaprupHo-onepTat bama

R,-2a—(-32-053+P-a—M=0=R, =125xH; R; =375xH.

2. BolpaxeHusi 4ns nonepeyHon cunsl n nsrnbatoLero MoMeHTa
a) No yyacTkam

0<zy<a:Qy(z1)=-9-24, Mx(zl)z—q-zflz;

a<z,;<2a:Qy(z2)=-9-2, +Ry, Mx(zz):—q-z§/2+ Rqi-(z, —a);

2a<z3<3a:Qy(z3)=-9-23+R; +P, M, (23)=-0-25/2+R;-(z3—a)+P-(z3 - 2a);
3a<z,<4a:Qy(z4)=-30a+Ry +P+Ry, M (z4)=-30a-(z4 —15a) + Ry - (24 —a) +P-(z4 —23) + R, - (z4 — 32);
©0) BblpaxeHus ons nonepeyHon cunbl N N3rnbaroLero MoOMeHTa B OHY CTPOKY:

Qy(@2)=-q-z+ || Ry+ || P+ || [Ry+q-(z-3a)]=-50-z+ || 37,5+ || 100+ | [125+50-(z-3)]

z>a z>2a z>3a z>1 z>2 z>3

Mx(2)=—q-z.§+ | Ry-(z—a)+ || P-(z-2a)+ || {Rz'(Z—3a)+q~(z—3a).z_3a}:

z>a z>2a z>3a 2

= 25.22 1 || 375-(z-1)+ || 100-(z-2)+ | [12,5-(z—3)+25-(z—3)2];

z>1 z>2 z>3
3aHOCMM 3Ha4YeHNsA BHYTPEHHWUX YCUMUIN B XapaKTepHbIX TOYKax B Tabruiy n CTpoOMM 3niopbl
KooparHata | z,[m] a 1-0 1+0 20 2+0 3-0 3+0 4
Cuna Qy, [KH] 0 -50 =125 -625 375 -125 0 0
MOMEHT M,,[xH-m] |0 -25 =25 -625 -625 -50 -50 -50

OnpenensieM koopauHaTy Ha TpeTbem yyacTke 2<7<3, rae nonepedyHas cuna paeHa Hymwo: -
50.-2°+137,5=0=2 =2,75M, npu aTom M, (Z* =2,75m) = —48,44 xH - M nmeeT makcumym.

3. Bbibop nonepeyvHoro ceyeHust

OnacHoe ceyeHune no HopmarbHbIM HanpskeHusm Z=2M: M, =—62,5kH M,

onacHoe ceveHue No KacaTerbHbIM HanpshKeHnam Z =2 M : Qy =—-62,5kH.



M3 ycrnoBusi NPOYHOCTM MO HOPManbHbIM HaMpsikKeHnam onpegendemM MuUHUMabHO HeobXxooMMbIA MOMEHT
conpoTueiieHnA nonepeYyHoro ce4eHn4A:

M _625-10°
[s]  240-10°

max
Mx™

< [cs]:> W)'(nin = ‘ =260,4-10"°m3 =260,4cm® pns oproro weennepa

max| _
o \_

X

W)r(Tnzl?)O,ZCMS. Mo copTameHTy Haxogum weennep Ne 18a, y KOTOPOro MOMEHT COMPOTUBMEHUS

W, =132¢m®, 1, =1190cm*,S, = 76,1cm3,5 = 5.1mm.

I'IposepﬂeM BbIMNOJIHEHME YCINOBUA NMPOYHOCTU MO KacaTeJlbHbIM HAaNpAXXeHNUAM
ma

QU2 625.10%-2.761.10°°
21,2 2.1190-10°%.2.51.10°3

ycrnoBue nNpo4YHOCTU NO KacaTesibHbIM HanpAXXeHNUAM BbINOJTHEHO.

max
<

=39,2-10°ITa = 39,2 MIla < [t] =100 MIla =

Onpe,qenﬂeM 3Ha4YeHnA KacaTelbHbIX Hal'lpﬂ)KeHMIZ ons Tovek 2, 3:

Touka 1:
le=b~t~(h—t =7,4-0,93-(18—0’93 —58,7cm®
2 2 2
Qy¥|-2S 103.2. 106
o= x1 _ 625-10 2858’7 10 +=302-10°T1a = 30,2 MTla
21y -2s 2-1190-107°-2.51-10"
15,4 »sm.t, [MIIa] Touka 2:
SIL.G, [MIIa] —] 31T, [MIIa]
s h t
238 | s se-se Sy, =(b—5)-t- 575 )"
i 502
=(7,4-0,51)-0,93- (g—%j =54,7cm°
% 39,2 2 2
WEUALN
S | 302 120 21,
238 - 103, 106
I T _ 625-10°-54,7-10 _5.4Ma

©2.1190-1078.9,3-1073

Puc. 5.76 Pacnpe,ue}[emde HAIpAReHAA
Mo nony4vyeHHbIM TOYKaM CTPOUM pacnpegenieHuns

HanpspkeHun (puc. 5.76)

Il) KoHCcoNnbHasA 6anka

Ona  koHconmbHOW  Ganku  (cM.  puc.5.8)  ans P=20kH,M=20kH -M,q=25kH/m, | =1m,
[06]=240MITa, [t]=100MIIa

1) 3anu1caThb BbIPAXEHWUS U NOCTPOUTBL 3MIOPbI NOMEPEYHbIX CUM U U3rMBaoLLIMX MOMEHTOB

2) NpoBEpPUTb BLINMOJIHEHWE YCMOBMWIA MPOYHOCTU MO HOPMAaIbHBIM U KacaTeNbHbIM HaMpsKeHUsAM Afs1 CeYeHus B
Bnge asyx weennepos Ne 10

M P pewenve:
z I CoBmelllaeM Havano koopauHaT C MpaBblM CBOGOAHBLIM
N Y A 0  «oHuom 6Ganku (B 3TOM crniyyae He HyXHO onpeaensTb
T T | % | q vy peakuuu, BO3HUKaKoLWme B 3a4enke)
- 12 112 e 12 e 112 - 1. BblpaxeHna gna nonepedyHonm cunbl M um3armdaroLlero
20 20 momeHTa
it Qy, [KH] | ] a) no y4yacTtkam
) : :
/‘/“r‘ | | OS21<I/2'Qy(Zl):P’MX(Z]_):_P'Z]_,
_5| = |_S-J"': 1/12<2, <1:Qy(z,) =P-q-(z,-1/2),
| |
2 19.
SQH.I\IX,[K:HN[] : 3,12 MX(ZZ):_P'ZZ +q‘(22—|/2) /2,
[ 1
o[

16,88
Puc. 5.8 KodcorneHat bamca



<23 <31/2:Qy(z3)=P-q-(z3-1/2),
My (23)=—P-23+q-(z5-1/2)%12+M;
3/2<2,<21:Qy(z4)=P-q-l,

My (z4)=-P-z,+0q-1-(z2, -1/2)+ M;
©) B 0iHY CTPOKY

Qy(@)=P- |l a-(z-1/2)+ | q-(z-31/2)=

z>1/2 z>3l/2
20— || 25-(z—05)+ | 25-(z—05):

z>0,5 z>15
(z-1/2)? (z-31/2)*
M,(z)=—P-z+ | %4_ | M= | %:
z>1/2 z>| z>31/2

=-20-z+ || 125-(z=05)%+ || 20— || 12,5-(z-15)2.

z>0,5 z>1 z>15

3aHOCKM 3HAYEHUS] BHYTPEHHMX YCUIUIA B XapaKTEPHbIX TOYKaX U CTPOUM 3MHopbI

KoopawHata | z,[m] 0 (s 1-0 1+0 15 2
Cuna Qy,[KH] 20 20 75 75 -5 )
MomeHT M., [KH - m] 1] -10 -16,88 anz 25 3]

OnpepensieM KoopauHaTy Ha TpeTbeM yyactke 1<73<15, rge nonepeuHass cuna paBHa Hymio:

Qy(Z*) =20-25-(z —=05)=0=>2z =13M, npun aTom MX(Z* =1,3m) =2 kH M umeeT MUHUMYM.

2) MNMpoBepka BbIMOSTHEHUS YCIOBUN MPOYHOCTU
MakcumanbHoe 3HauveHue wuarmbatowero momenta: M, =-16,88kH-M, a makcumansHoe 3HayeHue

nonepeuyHoi cunbi: Qy =20 kH.
Ons ogHoro weennepa Ne 10: |, =174 CM4, S, =204 CMS, d=45mm.
ngax‘: My™| _ 16,88-10° i
W, | 2-(174/5)-107
BbIMOJIHEHO.
Qy™|-2S,  20.10%.2.20,4-10°8
20,25 2.174-10°°.2.45.10°

ycnoBue nNpo4YHOCTU NO KacaTesibHbIM HanpAXXeHNUAM BbINOJTHEHO.

=243 MlIla < [G] => yCcrioBUe MPOYHOCTU MO HOPMasibHbIM HAaMPSPKEHUAM

max

= 26-10°TIa = 26 MIla < [t]=100MIla

[



