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𝐸 = 2 ∙ 105 𝑀𝑃𝑎 

𝐼1 = 107𝑚𝑚4 

𝐼2 = 2 ∙ 107𝑚𝑚4

F2 = 30 kNF1 = 20 kN

1,5 m 3 m 3 m

I2 I1I2

A BC

∑𝑀𝐴 = 0

20 ⋅ 1,5 − 30 ⋅ 3 + 𝐵 ⋅ 6 = 0

𝐵 = 10 𝑘𝑁.

∑𝑀𝐵 = 0

20 ⋅ 7,5 − 𝐴 ⋅ 6 + 30 ⋅ 3 = 0

𝐴 = 40 𝑘𝑁.
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𝐼𝑖
.
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𝛷2 =
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1
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⋅ 30 ⋅ 3 = 45 𝑘𝑁𝑚2. 

�̅�

𝛴�̅�𝐵 = 0 �̅�

−�̅� ⋅ 6 − 𝛷2 ⋅ 5,5 + 𝛷3 ⋅ 3,5 + 𝛷4 ⋅ 2 = 0 

�̅� = 11,25 𝑘𝑁𝑚2.

𝛴�̅�𝐶 = 0 𝑀𝑐
̅̅ ̅̅
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2
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= −
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2
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𝐿 = 𝑤𝐶

𝑞  −  𝑤𝐶
𝑋 

𝑤𝐶
𝐿 =

�̅�𝐶
𝐿,𝑞 + �̅�𝐶

𝐿,𝑋

𝐸𝐼2
 =

960 −  21,33𝑋

𝐸𝐼2

𝑤𝐶
𝐷 = 𝑤𝐶

𝐹  + 𝑤𝐶
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𝛷3
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1
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𝑋𝑙1
2

2
  𝑘𝑁𝑚2.



�̅�𝐶
𝐷,𝑋

�̅�𝐶
𝐷,𝑋 = 𝛷3 ⋅ 𝑙1 ⋅

2

3
=

𝑋𝑙1
3

3
= 30,375𝑋 𝑘𝑁𝑚3.

𝛷4

𝛷4 = 𝐹 ⋅ 3 ⋅ 3 ⋅
1

2
= 540  𝑘𝑁𝑚2.

�̅�𝐶
𝐷,𝐹

�̅�𝐶
𝐷,𝐹 = 𝛷4 ⋅ 3,5 = 1890 𝑘𝑁𝑚3.

𝑤𝐶
𝐷 = 𝑤𝐶

𝐹  +  𝑤𝐶
𝑋 

𝑤𝐶
𝐷 =

�̅�𝐶
𝐷,𝐹 + �̅�𝐶

𝐷,𝑋

𝐸𝐼1
 =

1890 +  30,375𝑋

𝐸𝐼1

𝑤𝐶
𝐿 = 𝑤𝐶

𝐷 
960 −  21,33𝑋

𝐸𝐼2
=

1890 +  30,375𝑋

𝐸𝐼1

𝑋 =
960𝐼1 − 1890𝐼2

30,375𝐼2 + 21,33𝐼1

𝐼1 = 2,31 ⋅ 10−4 𝑚4

𝐼2 = 3,37 ⋅ 10−4 𝑚4

𝑋 =  − 27,38 𝑘𝑁 



𝐸 = 2,1 ∙ 108 𝑘𝑁/𝑚2

𝑤𝐶
𝐿  =

960 −  21,33𝑋

𝐸𝐼2
= 0,02182 𝑚 = 21,82 𝑚𝑚

 

𝛥𝑇 = 20 0𝐶.

𝐸 = 2 ⋅ 105 𝑀𝑃𝑎 𝛼𝑡 = 1,2 ⋅ 10−5 1/𝐾.

4 m

A

q = 40 kN/m 30°

1,2 m

EA, DT

B

C



𝑤𝐵 = 𝑤𝐵
𝑞 − 𝑤𝐵

𝑆 =
𝛥ℎ

𝑐𝑜𝑠30°
,

𝛥ℎ

𝛥ℎ =
𝑆 ⋅ 𝐿

𝐸 ⋅ 𝐴
+ 𝛼𝑡 ⋅ 𝛥𝑇 ⋅ 𝐿.



𝛷1 

𝛷1 =
𝑞𝑙2

2
⋅ 𝑙 ⋅

1

3
=

𝑞𝑙3

6
= 426,67 𝑘𝑁𝑚2.

�̅�𝐵
𝑞

�̅�𝐵
𝑞 = 𝛷1 ⋅ 𝑙 ⋅

3

4
= 1280 𝑘𝑁𝑚3.

𝛷2

𝛷2 = 𝑆 ⋅ 𝑙 ⋅ 𝑐𝑜𝑠30° ⋅ 𝑙 ⋅
1

2
=

𝑆𝑙2𝑐𝑜𝑠30°

2
  𝑘𝑁𝑚2.

�̅�𝐵
𝑆

�̅�𝐵
𝑆 = −𝛷2 ⋅ 𝑙 ⋅

2

3
= −

𝑆𝑙3𝑐𝑜𝑠30°

3
= −18,48𝑆 𝑘𝑁𝑚3.

 



𝑤𝐵 = 𝑤𝐵
𝑞 − 𝑤𝐵

𝑆 =
�̅�𝐵

𝐸𝐼
=

�̅�𝐵
𝑞
+ �̅�𝐵

𝑆

𝐸𝐼
=

𝛥ℎ

𝑐𝑜𝑠30°
 

𝑤𝐵 =
1280 − 18,48𝑆

𝐸𝐼
=

𝑆 ⋅ 𝐿 + 𝛼𝑡 ⋅ 𝛥𝑇 ⋅ 𝐿 ∙ 𝐸 ∙ 𝐴

𝐸𝐴 cos 300

𝑆 =
1280 · 𝐴 · 𝑐𝑜𝑠 300 − 𝛼𝑡 ⋅ 𝛥𝑇 ⋅ 𝐿 ∙ 𝐸 ∙ 𝐴 · 𝐼

𝐼 · 𝐿 + 18,48 · 𝐴 · 𝑐𝑜𝑠 300

𝐼 −  𝑚𝑜𝑚𝑒𝑛𝑡 𝑡𝑟𝑜𝑚𝑜𝑠𝑡𝑖 𝐼𝑃𝐸 330 =  1,18 · 10−4 𝑚4 

𝐿 −  ⅆ𝑢𝑙𝑗𝑖𝑛𝑎 š𝑡𝑎𝑝𝑎 =
1,2

𝑐𝑜𝑠 600
= 2,4 𝑚 

𝛼𝑡  = 1,2 ⋅ 10−5 1/𝐾 

𝛥𝑇 = 20℃ 

𝐸 −  𝑚𝑜ⅆ𝑢𝑙 𝑒𝑙𝑎𝑠𝑡𝑖č𝑛𝑜𝑠𝑡𝑖 č𝑒𝑙𝑖𝑘𝑎 = 2 ⋅ 108 𝑘𝑁/𝑚2 

𝐴 −  𝑝𝑜𝑣𝑟š𝑖𝑛𝑎 𝑝𝑟𝑒𝑠𝑗𝑒𝑘𝑎 𝑐𝑖𝑗𝑒𝑣𝑛𝑜𝑔 𝑝𝑟𝑜𝑓𝑖𝑙𝑎 =  
[𝐷2 − (𝐷 − 2 · 𝑡)2]𝜋

4
= 1,518 · 10−4 𝑚2

𝑆 = 61,27 𝑘𝑁.

𝑤𝐵 =
�̅�𝐵

𝐸𝐼
=

1280 − 18,48𝑆

𝐸𝐼
= 0,00626 𝑚 = 6,26 𝑚𝑚



 

 



 





 







 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 


	KMBT_C224-20240912125833
	KMBT_C224-20240912125833

	Naslov teme zavrsnog ispita na hrvatskom jeziku: Određivanje deformacija nosača pri savijanju primjenom grafoanalitičke metode             
	ENG: Determination of girder deformations in bending using the graphoanalytical method         
	Naziv projekta,  voditelj projekta: 
	Ime poslodavca datum pocetka i kraja strucne prakse: 
	Datum: 12. 9. 2024. 
	Mentor: doc. dr. sc. Marina Frančić Smrkić
	Komentor: 
	lme i prezime: Filip Lovrić
	JMBAG: 0082065882


