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INŽENJERSKA METODA POMAKA 
Zadatak C3 

 
 
 
 
 
 
P1 = 87 kN 
M1 = 57 kNm 
∆h = 0,002 m 
b/h = 0,5/0,5 (cm) 
E = 3·107 kN/m2 

 
 
 
 
 
 
 
 
 
 
 

 
 
GEOMETRIJSKE I MATERIJALNE KARAKTERISTIKE: 
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ZGLOBNA SHEMA: 
 
 
 
 
 
Minimalni broj stupnjeva slobode zglobne sheme: 
 

S = 2 · nČ - nŠ 

 S = 2 · 2 - 4  
S = 0 

 
   
 
 
 
 
 

 
 
 
Zglobna shema je geometrijski promjenjiva → 
3 zgloba na istom pravcu. 
 
 
 
 
 
 
 
 
 
 
 
 
OSNOVNI  
SISTEM: 
   
                      
  NEPOZNANICE: 

   ρ4,  u34 
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MOMENTI NA KRAJEVIMA ELEMENATA: 
 
 
� element 1-3,  („jednostrano upeta greda“): 
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� element 3-4,  („jednostrano upeta greda“): 
 

CCC
MmMM 43434343 +==  

1343443443 2

1
33 MkkM +−= ψρ  

 
� element 4-2,  („jednostrano upeta greda“): 
 

CCC
MmMM 42424242 +==  

033 242442442 +−= ψρ kkM  

242442442 33 ψρ kkM −=  
 

� element 5-4,  („obostrano upeta greda“): 
 

454545 MmM +=  

0642 454544554545 +−+= ψρρ kkkM  

454544545 640 ψρ kkM −+=  

454544545 64 ψρ kkM −=  
 

545454 MmM +=  

0624 454544554554 +−+= ψρρ kkkM  

454544554 620 ψρ kkM −+=  

454544554 62 ψρ kkM −=  
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PLAN POMAKA: 
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PLAN POMAKA za prisilni pomak: 
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u3,4
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1. JEDNADŽBA: 
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-85 882, 64 · u34 + 81 493, 87 · ρ4 = -66,41 
 
 
 
 
2. JEDNADŽBA: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0454243 =−−− MMM  

0454243 =++ MMM  

++− 13434434 2
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33 Mkk ψρ +− 2424424 33 ψρ kk 064 4545445 =− ψρ kk  
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SUSTAV JEDNADŽBI: 
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RJEŠENJE SUSTAVA JEDNADŽBI: 
 

u34 = 861,702 · 10-6 

 
ρ4 = 93,172 · 10-6 

 
 
Usporedba: 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

poopćeni 
pomaci 

IMP DIM (OMP) 

ρ4 93,172 · 10-6 94,076 · 10-6 
u34 861,702 · 10-6 860,125 · 10-6 
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IZNOSI MOMENATA NA KRAJEVIMA ELEMENATA: 
 
 

1313
131

131313 3
82

3
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lP
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+−=  

95,333,32806 3413 −⋅= uM  

kNmM 32,2413 =  
 
 

1343443443 2

1
33 MkkM +−= ψρ  

2

57
94,15998235,40916 43443 ++⋅−= ρuM  

kNmM 14,843 =  
 
 

242442442 33 ψρ kkM −=  

43442 26,12335539,40577 ρ⋅+⋅= uM  

kNmM 46,4642 =  
 
 

454544545 64 ψρ kkM −=  

43445 68,16447378,81154 ρ⋅+⋅−= uM  

kNmM 61,5445 −=  
 
 

454544554 62 ψρ kkM −=  

43454 84,8223678,81154 ρ⋅+⋅−= uM  

kNmM 27,6254 −=  
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PRORAČUN U MATHEMATICI: 
 

 
 

  

Solve[{M13 ψψψψ13 + P*u/2+M*ψψψψ34+M43 ψψψψ34+M42*ψψψψ24+(M54 + M45 

)*ψψψψ45���� 0, 

    M43+M42+M45���� 0}] 

 {{ρ→-0.0000636428,u→0.},{ρ→0.0000931717,u→0.000861703}} 

  

ρρρρ  =0.00009317166568572969; 
u =0.0008617027299804683; 

  

{M13, M43, M42, M45, M54} 

 {24.3179,8.14814,46.4589,-54.607,-62.2692} 
 
 
 
 
 
 
 
 

EI ==== 156250 ; 

P ==== 87 ; 

M ==== 57 ; 

ΛΛΛΛh ====0.002 ; 

k13 ==== 156250 3.78 ; 

k34 ==== 156250 2.93 ; 

k24 ==== 156250 3.8 ; 

k45 ==== k24 ; 

ψψψψ13 ==== −−−−u 3.78 ; 

ψψψψ34 ==== u 3.91 ; 
ψψψψ24 ==== −−−−u 3.04 ; 
ψψψψ45 ==== u 3.04 ; 
ψψψψ==== ΛΛΛΛh 3.78 ; 

M13 ==== −−−−3 k13 ψψψψ13 ++++ 3 2 P ∗∗∗∗3.78 8 −−−−3 k13 ψψψψ ; 
M43 ==== 3 k34 ρρρρ −−−− 3 k34 ψψψψ34 ++++1 2 ∗∗∗∗ M ; 

M42 ==== 3 k24 ρρρρ −−−− 3 k24 ψψψψ24 ; 

M54 ==== 2 k45 ρρρρ −−−− 6 k45 ψψψψ45 ; 

M45 ==== 4 k45 ρρρρ −−−− 6 k45 ψψψψ45 ; 
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DIJAGRAMI: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

uzdužne sile na elementima 5-4 i 
4-2 ne mogu se izracunati iz uvjeta 
ravnoteze 
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REZULTATI  – DIM: 
 
Input data: 

 

 
 

 
 

 
 
 
 
 
 

sustav: 
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M        T 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

N 
   deformirani oblik 
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Usporedba: 
 

momenti na 
krajevima elemenata 

IMP DIM (OMP) SAP 

M13 24,32 24,74 25,18 
M43 8,15 7,78 5,89 
M42 46,46 46,48 47,08 
M45 -54,61 -54,27 -52,80 
M54 -62,27 -62,01 -60,87 
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DIJAGRAMI – SAP: 
 
 
 
 
 
 

M                                                          T 
             
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

       N                                               deformirani oblik 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 


