STATIKA KONSTRUKCIJA 1 - VEZBE

Zadatak: Za nosac i opterecenje na slici odrediti dijagram presjecnih sila . Uticaj normalnih
sila na deformaciju zanemariti. E = 3- 107 kN /m?.
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1. Staticka neodredenpst
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4. Uticaji usled zadatog opterecenja
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STATIKA KONSTRUKCIJA 1 - VEZBE

*Stanje X,=1,0

0,0833 0,2083

6. Koeficijenti uz nepoznate
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Elcsy, =fM1M1d;=§8-1-1+§12-1-1=6.667
1

EIC512 =E1C521 - J-MIMZ d; =612'1'1 - 2.0

1 1
Elcé,, =fM2M2d; =§12-1-1+§8-1-1 = 6.667
7. Slobodni ¢lanovi
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ElcS,y = leMO dj=—-=81-160 — =12 1360 = ~1866.67

1 1
ElcS, = fMZMO dy=—312-1-360 — 212 1- 160 = —~1866.67

8. Uslovne jednacine

610 + 511X1 + 512X2 =0- 6,667X1 + 2X2 = 1866,67
X, =X, =215,38kN
Soe 4 Bos X+ Sk = 0 > 2X, + 6,667X. = 186667 "= 1= 4 S0 Kim

9. Dijagrami presjecnih sila
R = RO + R1X1 + R2X2
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Proracun generalisanih pomeranja

NN
6= f—d +fﬁds+fk—d +fM“thd +JNatt°d —ZCcl
Pomjeranje usled temperature (mogu da izazovu preS_]ecne sile):

MtM NtN _
6= El d f fk d -I-JMaths-l-JNattods
Pomjeranje usled zadatih pomeranja oslonaca
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Na mjestima na kojim djeIUJe temperaturnl utlcajl i gdje su N sile generalisane tada se N ne
zanemaruje.

Generalisanu silu zadajemo na staticki neodredenom nosacu a njen uticaj raCunamo na
osnovnom sistemu.

Zadatak: Za nosac na skici odrediti vertikalno pomeranje za presjek ,,s *“ usled:
a) Sleganje oslonca “C” za 5em
b) Temperaturne promene u Stapovima poteza “A-1-2-C” At = +20°C
Uticaj normalnih sila na deformaciju zanemariti. E = 3- 107 kN/m?,a, = 1075 1/°C
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1. Staticka neodredenpst
Z0=5, Zu=1, Zk=3, Zs=5,K=6, n =Z, + Z; + Z, + Z,, — 2K = 2xstat.neod.nosac

2. Osnovni sistem
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3. Redukovane duzine
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4. Uticaji od stanja Xi=1,0
*Stanje X;=1,0
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5. Koeficijenti uz nepoznate

1 1
E1c511=jMlMld;=§8-8-8+§12-8-8=426,66
1
Elc512=51c521=fM1M2 dy=-12-8-8=128

1 1
Elc522=fM2M2d;=§12-8-8+§8-8-8=426,66

6. Generalisana sila za vertikalno pomeranje presjeka ,,s*
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a) Sleganje oslonca “C”

Slobodni ¢lanovi
Elcéd,. = —Elcz C_'l- ¢; = —10°-(—1,66) - (—0,05) = —83333,33

Elcé,, = —Elcz C;c; = —10°- 0,66 - (—0,05) = 33333,33
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Uslovne jednacine
81c + 611X, + 81X, = 0 > 426,6X; + 128X, = 83333,3 - X1 = 239,27kN
8zc + 821 X1 + 832X, = 0 > 128X, + 426,6X, = —33333,3 X, = —149,13 kN

Dijagram momenata savijanja
MC = M1X1,C + M2X2‘C
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Vetrtikalno pomeranje
Elcv = chIVIv d; — Elcz Cic

1 3 1 3
=3 12 3 1914,16 + > 12 R (—1193,04) — 10%- 0,5 (—0,05) = 31490,08
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b) Temperaturne promene

Slobodni ¢lanovi

At . 20 1 20
Elc61t=—E1ch1at7ds=1O-5-8-8-10 Toty 12:8-10 1—O]=16000=E1c62t

Uslovne jednacine

81¢ + 811X, + 612X, = 0 - 426,6X, + 128X, = —16000 X1 = —2885kN
Spr + 821 X; + 855X, = 0 - 128X, + 426,6X, = —16000 X; = —28,85kN

Dijagram momenata savijanja
Mt = M1X1t + M2X2t
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_ At 1 20
Elcv = fMtMvd; +E1chvat7ds —_12-230,8-1,5+2- 106 (E' 631075+ 0)
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v= = —0,000554 m



