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• 

o 

o 

o 

o 

o 

o 

o 

ℎ(𝑠𝑡𝑢𝑏𝑖š𝑡𝑎) ∙ 𝛾(𝑏𝑒𝑡𝑜𝑛𝑎) = 0,2 ∙ 25 = 5
𝑘𝑁

𝑚2

𝑅𝐴 = 𝑅𝐵 = 19,25
𝑘𝑁

𝑚′

 



 

 

𝑠𝑘 = 𝑠𝑘
′ ∙ 𝜇𝑖 ∙ 𝐶𝑒 ∙ 𝐶𝑡 ; [

𝑘𝑁

𝑚2]

• 



• μ

α μ

• 

• 

𝑠𝑘
′ = 1,25 ∙ 0,8 ∙ 1,00 ∙ 1,00 = 1,00

𝑘𝑁

𝑚2

 



 

𝑣𝑏 = 𝑐𝑑𝑖𝑟 ∙ 𝑐𝑠𝑒𝑎𝑠𝑜𝑛 ∙ 𝑣𝑏,0

• 

• 

• 



𝑣𝑏 = 1,0 ∙ 1,0 ∙ 25,0 = 25,0
𝑚

𝑠

𝑞𝑟𝑒𝑓 =
1

2
∙ 𝜌𝑧𝑟𝑎𝑘 ∙ 𝑣𝑏

2 ρ

𝑞𝑟𝑒𝑓 =
1

2
∙ 1,25 ∙ 252 = 390,63

𝑁

𝑚2
= 0,391

𝑘𝑁

𝑚2

𝑤𝑒 = 𝑞𝑟𝑒𝑓 ∙ 𝑐𝑒(𝑧𝑒) ∙

𝑐𝑝𝑒 𝑤𝑖 = 𝑞𝑟𝑒𝑓 ∙

𝑐𝑒(𝑧𝑒) ∙ 𝑐𝑝𝑒

• 

• 

• 



𝑤𝑒 = 0,391 ∙ 1,2 ∙ 1,0 = 0,469
𝑘𝑁

𝑚2

𝐻𝑣 = 𝑤𝑒 ∙ 𝐴 = 0,469 ∙ 165 = 77,39 𝑘𝑁

 



 

𝐹𝑏𝑑 = 𝑆𝑑(𝑇1) ∙
𝑊

𝑔
∙ 𝜆

• λ

• 

• 

 



𝑞 = 𝑞0 ∙ 𝑘𝑤 ≥ 1,5

• 

• 

𝑞0 = 3,0 

𝑘𝑤 = 1,0 

 𝑞 = 𝑞0 ∙ 𝑘𝑤 = 3,0 ∙ 1,0 = 3,0 ≥ 1,5

𝑆𝑑(𝑇1) = 𝑎𝑔 ∙ 𝑆 ∙
2,5

𝑞

• 

• 

• 

• 

• 

𝑎𝑔 = 𝛾1 ∙ 𝑎𝑔𝑅 = 1,0 ∙ 0,264 ∙ 9,81 = 2,59
𝑚

𝑠2
 

𝛾1 = 1,0 –  faktor važnosti građevine 

𝑆𝑑(𝑇1) = 𝑎𝑔 ∙ 𝑆 ∙
2,5

𝑞
= 2,59 ∙ 1,15 ∙

2,5

3,0
= 2,48 (𝑧𝑎 𝑎𝑔 = 0,264𝑔)



• 

𝐺𝑧𝑖𝑑−𝑠
′ = 25 ∙ 2,975 ∙ 0,25

∙ (0,825 + 9,3 + 1,38 + 7,75 + 6,95 + 13,6 + 6,95 + 3,05)

= 926,06 𝑘𝑁

𝐺𝑜𝑡𝑣𝑜𝑟𝑖−𝑠 = 25 ∙ 0,25 ∙ (0,9 ∙ 2,3 + 1,4 ∙ 2,3 + 1,8 ∙ 2,3 + 1,8 ∙ 2,3 + 4,622 ∙ 2,5)

= 157 𝑘𝑁

𝐺𝑧𝑖𝑑−𝑠 = 926,06 − 157,03 = 769,03 𝑘𝑁

𝐺𝑠𝑡𝑢𝑝−𝑠 = 78,5 ∙ 2,975 ∙
(0,172 − 0,152)𝜋

4
= 1,17 𝑘𝑁

𝐺𝑝𝑙𝑜č𝑎−𝑠 = 0,18 ∙ 25 ∙ 107,8 = 485,1 𝑘𝑁

𝐺𝑠𝑙𝑜𝑗 𝑝𝑙𝑜č𝑒−𝑠 = 2 ∙ 107,8 = 215,6 𝑘𝑁

𝐺𝑔𝑟𝑒𝑑𝑒−𝑠 = 25 ∙ (0,44 ∙ 0,25 ∙ 4,1 + 0,41 ∙ 0,25 ∙ 6,95 + 0,25 ∙ 0,25 ∙ 2,52)

= 33,02 𝑘𝑁

𝐺𝑏𝑒𝑡.𝑧𝑖𝑑−𝑝 = 25 ∙ 0,25 ∙ 3 ∙ (9,3 + 7,75 + 1,38 + 6,95 + 0,525) + 25 ∙ 0,25 ∙ 0,59

∙ 6,425 + 0,12 ∙ 3 ∙ 25 − 25 ∙ 0,25

∙ (1,2 ∙ 0,7 + 1,2 ∙ 0,7 + 3 ∙ 4,1 + 1,4 ∙ 2,3) = 459,1 𝑘𝑁
𝐺𝑠𝑡𝑢𝑝−𝑝 = 25 ∙ 3 ∙ (0,1125 + 0,25 ∙ 0,25 + 0,25 ∙ 0,25) + 3 ∙ 78,5 ∙ 0,0056

= 19,13 𝑘𝑁

𝐺𝑜𝑝𝑒𝑘𝑎,𝑧𝑖𝑑−𝑝 = 12 ∙ 0,25

∙ (3,075 ∙ 2,41 + 17,05 ∙ 3 − 1,9 ∙ 1,525 − 1,9 ∙ 1,925 − 1,9 ∙ 1,825)

𝐺𝑜𝑝𝑒𝑘𝑎,𝑧𝑖𝑑−𝑝 = 145,61 𝑘𝑁 

𝑄𝑠 = 0,3 ∙ 2 ∙ 107,8 = 64,68 𝑘𝑁

𝑊𝑠𝑢𝑡𝑒𝑟𝑒𝑛 =
769,03

2
+

1,17

2
+ 485,1 + 215,6 + 33,02 +

459,1

2
+

145,61

2
+

19,13

2
+ 64,68 = 1495,42 𝑘𝑁

• 

𝐺𝑏𝑒𝑡.𝑧𝑖𝑑−𝑝 = 459,1 𝑘𝑁

𝐺𝑜𝑝𝑒𝑘𝑎,𝑧𝑖𝑑−𝑝 = 145,61 𝑘𝑁

𝐺𝑝𝑙𝑜č𝑎−𝑝 = 0,18 ∙ 25 ∙ 131,23 = 590,54 𝑘𝑁

𝐺𝑠𝑙𝑜𝑗 𝑝𝑙𝑜č𝑒−𝑝 = 2 ∙ 74,1 + 3,88 ∙ 35,72 + 4,32 ∙ 21,41 = 379,28 𝑘𝑁

𝐺𝑔𝑟𝑒𝑑𝑒−𝑝 = 25

∙ (0,41 ∙ 0,25 ∙ 6,95 + 0,28 ∙ 0,25 ∙ 4,1 + 0,25 ∙ 0,25 ∙ 8,625 + 0,25

∙ 0,25 ∙ 2,52 + 0,6 ∙ 0,25 ∙ 3,08 + 0,6 ∙ 0,25 ∙ 6,95 + 0,6 ∙ 0,25 ∙ 3,08

+ 0,44 ∙ 0,25 ∙ 7,75) = 112,87 𝑘𝑁 

𝐺𝑏𝑒𝑡.𝑧𝑖𝑑−𝑘 = 25 ∙ 0,25 ∙ 2,9 ∙ (1,225 + 1,225 + 1,38 + 3,05) = 124,7 𝑘𝑁

𝐺𝑠𝑡𝑢𝑝−𝑘 = 0,25 ∙ 0,25 ∙ 2,9 ∙ 25 = 4,53 𝑘𝑁



𝐺𝑜𝑝𝑒𝑘𝑎,𝑧𝑖𝑑−𝑘 = 12 ∙ 0,25 ∙ 2,9 ∙ (5,57 + 7,75 + 13,6 + 5,85) − 12 ∙ 0,25

∙ (1,8 ∙ 1,9 + 1,9 ∙ 1,62 + 1,9 ∙ 1,925 + 0,825 ∙ 0,7 + 2,52 ∙ 1,1

+ 1,565 ∙ 0,7) = 241,3 𝑘𝑁

𝑄𝑝 = 0,3 ∙ (2 ∙ 83,825 + 4 ∙ 24 + 3 ∙ 2) = 80,9𝑘𝑁

𝑊𝑝𝑟𝑖𝑧𝑒𝑚𝑙𝑗𝑒 =
459,1

2
+

145,61

2
+ 590,54 + 379,28 + 112,87 +

124,7

2
+

4,53

2

+
241,3

2
+ 80,9 = 1651,21 𝑘𝑁

• 

𝐺𝑏𝑒𝑡.𝑧𝑖𝑑−𝑘 = 25 ∙ 0,25 ∙ 2,9 ∙ (1,23 + 1,23 + 1,38) = 124,7 𝑘𝑁

𝐺𝑠𝑡𝑢𝑝−𝑘 = 0,25 ∙ 0,25 ∙ 2,9 ∙ 25 = 4,53 𝑘𝑁

   𝐺𝑜𝑝𝑒𝑘𝑎,𝑧𝑖𝑑−𝑘 = 9 ∙ 0,25 ∙ 2,9 ∙ (4,08 + 7,75 + 12,2 + 5,57) − 9 ∙ 0,25

∙ (1,8 ∙ 1,9 ∙ 3 + 0,83 ∙ 0,7 + 2,52 ∙ 1,1 + 1,57 ∙ 0,7) = 241,3 𝑘𝑁

𝐺𝑔𝑟𝑒𝑑𝑒−𝑘 = 25

∙ ((1,925 + 1,62 + 1,8 + 1,1 + 1,565 + 0,825) ∙ 0,25 ∙ 0,25 + 0,37

∙ 0,25 ∙ 2,52 + 0,57 ∙ 0,25 ∙ 4,5) = 35,66 𝑘𝑁

𝐺𝑝𝑙𝑜č𝑎−𝑘 = 0,18 ∙ 25 ∙ 96,51 = 434,29 𝑘𝑁

𝐺𝑠𝑙𝑜𝑗 𝑝𝑙𝑜č𝑒−𝑘 = 4,32 ∙ 96,51 = 416,92 𝑘𝑁

𝑊𝑘𝑎𝑡𝑎 =
124,7

2
+

241,3

2
+

4,53

2
+ 35,66 + 434,29 + 416,92 = 1072,14𝑘𝑁

𝑊𝑢𝑘𝑢𝑝𝑛𝑜 = 1495,42 + 1651,21 + 1072,14 = 4218,77 𝑘𝑁

𝐹𝑏𝑑 = 2,48 ∙
4218,77

9,81
∙ 1,0 = 1066,52 𝑘𝑁

• 

𝐹𝑏𝑑,1 = 𝛾1 ∙ 𝐹𝑏𝑑 ∙
ℎ𝑖 ∙ 𝑊𝑖

Σℎ𝑖 ∙ 𝑊𝑖
 

𝐹𝑏𝑑,1 = 1,0 ∙ 1066,52 ∙
2,975 ∙ 1495,42

(2,975 ∙ 1495,42 + 5,975 ∙ 1651,21 + 8,875 ∙ 1072,14)

𝐹𝑏𝑑,1 = 199,11 𝑘𝑁

• 

𝐹𝑏𝑑,2 = 𝛾1 ∙ 𝐹𝑏𝑑 ∙
ℎ𝑖 ∙ 𝑊𝑖

Σℎ𝑖 ∙ 𝑊𝑖
 

𝐹𝑏𝑑,2 = 1,0 ∙ 1066,52 ∙
5,975 ∙ 1651,21

(2,975 ∙ 1495,42 + 5,975 ∙ 1651,21 + 8,875 ∙ 1072,14)



𝐹𝑏𝑑,2 = 441,55 kN

• 

𝐹𝑏𝑑,3 = 𝛾1 ∙ 𝐹𝑏𝑑 ∙
ℎ𝑖 ∙ 𝑊𝑖

Σℎ𝑖 ∙ 𝑊𝑖
 

𝐹𝑏𝑑,3 = 1,0 ∙ 1066,52 ∙
8,875 ∙ 1072,14

(2,975 ∙ 1495,42 + 5,975 ∙ 1651,21 + 8,875 ∙ 1072,14)

𝐹𝑏𝑑,3 = 425,86 𝑘𝑁
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𝑓𝑐𝑑 = 𝛼𝑐𝑐 ⋅
𝑓𝑐𝑘

𝛾𝑐
= 1,0 ⋅

3,0

1,5
= 2,0 

𝑘𝑁

𝑐𝑚2

𝑓𝑦𝑑 =
𝑓𝑦𝑘

𝛾𝑆
=

50

1,15
= 43,478 

𝑘𝑁

𝑐𝑚2

ℎ = 18 𝑐𝑚

𝑐 = 3 𝑐𝑚

𝜙 = 10 𝑚𝑚

𝑑 = ℎ − (𝑐 +
𝜙

2
) = 20 − (3 +

10

2
) = 14,5 𝑐𝑚

𝑀𝐸𝑑 = 26,38 𝑘𝑁𝑚

𝜇𝐸𝑑 =
𝑀𝐸𝑑

𝑏 ⋅ 𝑑2 ⋅ 𝑓𝑐𝑑
=

2638

100 ⋅ 14,52 ⋅ 2,0
= 0,0627

𝜇𝑅𝑑 = 0,063

𝜖𝑐 = −2,1 ‰ 𝜉 = 0,095

𝜖𝑠1 = 20 ‰ 𝜁 = 0,964



𝐴𝑠1,𝑟𝑒𝑞 =
𝑀𝐸𝑑

𝜁 ⋅ 𝑑 ⋅ 𝑓𝑦𝑑
=

2638

0,964 ⋅ 14,5 ⋅ 43,478
= 4,34

𝑐𝑚2

𝑚

𝐴𝑠1,𝑚𝑖𝑛 = 0,0013 ⋅ 𝑏 ⋅ 𝑑 = 0,0013 ⋅ 100 ⋅ 14,5 = 1,89
𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑖𝑛 = 0,26 ⋅ 𝑏 ⋅ 𝑑 ⋅ (
𝑓𝑐𝑡𝑚

𝑓𝑦𝑘
) = 0,26 ⋅ 100 ⋅ 14,5 ∙

2,9

500
= 2,19

𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑖𝑛 = 2,19
𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑎𝑥 = 0,040 ⋅ 𝐴𝑐 = 0,040 ⋅ 100 ⋅ 18 = 72,0
𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑎𝑥 = 0,022 ⋅ 𝐴𝑐 = 0,022 ⋅ 100 ⋅ 18 = 39,6
𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑎𝑥 = 𝜔𝑙𝑖𝑚 ⋅ 𝑏 ⋅ 𝑑 ⋅
𝑓𝑐𝑑

𝑓𝑦𝑑
= 0,365 ⋅ 100 ⋅ 18 ⋅

2,0

43,478
= 33,58

𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑎𝑥 = 33,58
𝑐𝑚2

𝑚′

𝑄525; 𝐴𝑠1,𝑝𝑟𝑜𝑣 = 5,25𝑐𝑚2

𝐴𝑠1,𝑚𝑖𝑛 = 2,19𝑐𝑚2 < 𝐴𝑠1,𝑝𝑟𝑜𝑣 = 5,25𝑐𝑚2 < 𝐴𝑠1,𝑚𝑎𝑥 = 33,58𝑐𝑚2

𝑀𝐸𝑑 = 26,38 𝑘𝑁𝑚

𝜇𝐸𝑑 =
𝑀𝐸𝑑

𝑏 ⋅ 𝑑2 ⋅ 𝑓𝑐𝑑
=

2638

100 ⋅ 14,52 ⋅ 2,0
= 0,0627

 



𝜇𝑅𝑑 = 0,063

𝜖𝑐 = −2,1 ‰ 𝜉 = 0,095

𝜖𝑠1 = 20 ‰ 𝜁 = 0,964

𝐴𝑠1,𝑟𝑒𝑞 =
𝑀𝐸𝑑

𝜁 ⋅ 𝑑 ⋅ 𝑓𝑦𝑑
=

2638

0,964 ⋅ 14,5 ⋅ 43,478
= 4,34

𝑐𝑚2

𝑚

𝐴𝑠1,𝑚𝑖𝑛 = 0,0013 ⋅ 𝑏 ⋅ 𝑑 = 0,0013 ⋅ 100 ⋅ 14,5 = 1,89
𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑖𝑛 = 0,26 ⋅ 𝑏 ⋅ 𝑑 ⋅ (
𝑓𝑐𝑡𝑚

𝑓𝑦𝑘
) = 0,26 ⋅ 100 ⋅ 14,5 ∙

2,9

500
= 2,71

𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑖𝑛 = 2,71
𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑎𝑥 = 0,040 ⋅ 𝐴𝑐 = 0,040 ⋅ 100 ⋅ 18 = 72,0
𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑎𝑥 = 0,022 ⋅ 𝐴𝑐 = 0,022 ⋅ 100 ⋅ 18 = 39,6
𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑎𝑥 = 𝜔𝑙𝑖𝑚 ⋅ 𝑏 ⋅ 𝑑 ⋅
𝑓𝑐𝑑

𝑓𝑦𝑑
= 0,365 ⋅ 100 ⋅ 18 ⋅

2,0

43,478
= 33,58

𝑐𝑚2

𝑚′

𝐴𝑠1,𝑚𝑎𝑥 = 33,58
𝑐𝑚2

𝑚′

𝑄525; 𝐴𝑠1,𝑝𝑟𝑜𝑣 = 5,25𝑐𝑚2

𝐴𝑠1,𝑚𝑖𝑛 = 2,19𝑐𝑚2 < 𝐴𝑠1,𝑝𝑟𝑜𝑣 = 5,25𝑐𝑚2 < 𝐴𝑠1,𝑚𝑎𝑥 = 33,58𝑐𝑚2



 

 



 

 



 

𝑓𝑐𝑑 = 𝛼𝑐𝑐 ⋅
𝑓𝑐𝑘

𝛾𝑐
= 1,0 ⋅

3,0

1,5
= 2,0 

𝑘𝑁

𝑐𝑚2

𝑓𝑦𝑑 =
𝑓𝑦𝑘

𝛾𝑆
=

50

1,15
= 43,478 

𝑘𝑁

𝑐𝑚2

ℎ = 41 𝑐𝑚

𝑏𝑤 = 25 𝑐𝑚

𝑐 = 3 𝑐𝑚

𝜙 =  20 𝑚𝑚

𝑑 = ℎ − (𝑐 + 𝜙𝑤 +
𝜙𝑠

2
) = 41 − (3 + 0,8 +

2,0

2
) = 36,2 𝑐𝑚

𝒃𝒆𝒇𝒇

𝑙0 = 𝑙 = 695 𝑐𝑚

𝑏1 =
585,0

2
= 292,5 𝑐𝑚

𝑏2 =
345,0

2
= 172,5 𝑐𝑚

0,2 ⋅ 𝑙0 = 0,2 ⋅ 695 = 139 𝑐𝑚

𝑏𝑒𝑓𝑓,1 = 0,2 ⋅ 𝑏1 + 0,1 ⋅ 𝑙0 = 0,2 ⋅ 292,5 + 0,1 ⋅ 695,0 = 128 𝑐𝑚 < 139 𝑐𝑚

𝑏𝑒𝑓𝑓,2 = 0,2 ⋅ 𝑏2 + 0,1 ⋅ 𝑙0 = 0,2 ⋅ 172,5 + 0,1 ⋅ 695,0 = 104 𝑐𝑚 < 139 𝑐𝑚

𝑏𝑒𝑓𝑓,1 = 128,0 𝑐𝑚 < 𝑏1 = 292,5 𝑐𝑚

𝑏𝑒𝑓𝑓,2 = 104,0 𝑐𝑚 < 𝑏2 = 172,5 𝑐𝑚



𝑏𝑒𝑓𝑓 = 𝑏𝑒𝑓𝑓,1 + 𝑏𝑤 + 𝑏𝑒𝑓𝑓,2 = 128,0 + 25,0 + 104,0 = 257,0 𝑐𝑚

𝑏𝑒𝑓𝑓 = 257,0 𝑐𝑚

𝑀𝐸𝑑 = 29,62 𝑘𝑁𝑚

𝜇𝐸𝑑 =
𝑀𝐸𝑑

𝑏𝑒𝑓𝑓 ⋅ 𝑑2 ⋅ 𝑓𝑐𝑑
=

2962

257 ⋅ 36,22 ⋅ 2,0
= 0,0044

𝜇𝑅𝑑 = 0,006

𝜖𝑐 = −0,5 ‰ 𝜉 = 0,024

𝜖𝑠1 = 20 ‰ 𝜁 = 0,992

𝐴𝑠1,𝑟𝑒𝑞 =
𝑀𝐸𝑑

𝜁 ⋅ 𝑑 ⋅ 𝑓𝑦𝑑
=

2962

0,992 ⋅ 36,2 ⋅ 43,478
= 1,90 𝑐𝑚2

𝐴𝑠1,𝑚𝑖𝑛 = 0,0013 ⋅ 𝑏𝑤 ⋅ 𝑑 = 0,0013 ⋅ 25 ⋅ 36,2 = 1,18 𝑐𝑚2

𝐴𝑠1,𝑚𝑖𝑛 = 0,26 ⋅ 𝑏𝑤 ⋅ 𝑑 ⋅ (
𝑓𝑐𝑡𝑚

𝑓𝑦𝑘
) = 0,26 ⋅ 25 ∙ 36,2 ⋅

2,9

500
= 1,36 𝑐𝑚2

𝐴𝑠1,𝑚𝑖𝑛 = 1,36 𝑐𝑚2

𝐴𝑠1,𝑚𝑎𝑥 = 0,022 ⋅ 𝐴𝑐 = 0,022 ⋅ 𝑏𝑒𝑓𝑓 ⋅ ℎ𝑓 = 0,022 ⋅ 257 ⋅ 18 = 101,77 𝑐𝑚2

𝐴𝑠1,𝑚𝑎𝑥 = 101,77 𝑐𝑚2

2𝜙20 𝐴𝑠1,𝑝𝑟𝑜𝑣 = 6,28 𝑐𝑚2

𝐴𝑠1,𝑚𝑖𝑛 = 1,36 𝑐𝑚2 < 𝐴𝑠1,𝑝𝑟𝑜𝑣 = 6,28 𝑐𝑚2 < 𝐴𝑠1,𝑚𝑎𝑥 = 101,77 𝑐𝑚2



𝑉𝐸𝑑 = 58,79 𝑘𝑁

𝑉𝑅𝑑,𝑐 = [𝐶𝑅𝑑,𝑐 ⋅ 𝑘 ⋅ (100 ⋅ 𝜌1 ⋅ 𝑓𝑐𝑘)
1
3 + 𝑘1 ⋅ 𝜎𝑐𝑝] ⋅ 𝑏𝑤 ⋅ 𝑑 ≥ (𝜈𝑚𝑖𝑛 + 𝑘1 ⋅ 𝜎𝑐𝑝) ⋅ 𝑏𝑤 ⋅ 𝑑

𝐶𝑅𝑑,𝑐 =
0,18

𝛾𝐶
=

0,18

1,5
= 0,12

𝑘 = 1 + √
200

𝑑
= 1 + √

200

362
= 1,74 < 2,0

𝜌1 =
𝐴𝑠1

𝑏𝑤 ⋅ 𝑑
=

6,28

25 ⋅ 36,2
= 0,0069 < 0,0200

𝜎𝑐𝑝 = 0

𝑉𝑅𝑑,𝑐 = [0,12 ⋅ 1,74 ⋅ (100 ⋅ 0,0069 ⋅ 30)
1
3 + 0,15 ⋅ 0] ⋅ 250 ⋅ 362 = 51884,29 𝑁 = 51,9𝑘𝑁

𝜈𝑚𝑖𝑛 = 0,035 ⋅ 𝑘
3
2 ⋅ 𝑓𝑐𝑘

1
2 = 0,035 ⋅ 1,74

3
2 ⋅ 30,0

1
2 = 0,4399

𝑁

𝑚𝑚2

(𝜈𝑚𝑖𝑛 + 𝑘1 ⋅ 𝜎𝑐𝑝) ⋅ 𝑏𝑤 ⋅ 𝑑 = (0,4399 + 0) ⋅ 250 ⋅ 362 = 39810,95 𝑁 = 39,81 𝑘𝑁

𝑉𝑅𝑑,𝑐 = 51,9 𝑘𝑁

𝑉𝑅𝑑,𝑚𝑎𝑥 = 𝛼𝑐𝑤 ⋅ 𝑏𝑤 ⋅ 𝑧 ⋅ 𝜈1 ⋅ 𝑓𝑐𝑑 ⋅
1

cot 𝜃 + tan 𝜃

𝜈1 = 0,6 ⋅ [1 −
𝑓𝑐𝑘

250
] = 0,6 ⋅ [1 −

30

250
] = 0,53

𝑧 = 0,9 ⋅ 𝑑 = 0,9 ⋅ 362 = 325,8 𝑚𝑚

𝑉𝑅𝑑,𝑚𝑎𝑥 = 1,0 ⋅ 250 ⋅ 325,8 ⋅ 0,53 ⋅
20,0

cot 39,8° + tan 39,8°
= 424593,05 𝑁 = 424,59 𝑘𝑁

𝐴𝑟𝑒𝑞 =
𝑉𝐸𝑑

𝑧⋅𝑓𝑦𝑑⋅cot 𝜃
=

58,79

0,326⋅43,478⋅1,2
= 3,46

𝑐𝑚2

𝑚



 

 

 



 

 





 





 





𝑁𝐸𝑑 = 545,03 𝑘𝑁 

𝑀𝐸𝑑 = 824,01 𝑘𝑁𝑚

𝜐𝐸𝑑 =
𝑁𝐸𝑑

𝑏 ∙ 𝑑 ∙ 𝑓
𝑐𝑑

=
545,03

25 ∙ 775 ∙ 2
= 0,014

𝜇𝐸𝑑 =
𝑀𝐸𝑑

𝑏 ∙ 𝑑2 ∙ 𝑓
𝑐𝑑

=
824010

25 ∙ 7752 ∙ 2
= 0,027

ω

𝜔 = 0,05

𝐴𝑠1 = 𝐴𝑠2 = 𝜔 ∙
𝑓

𝑐𝑑

𝑓
𝑦𝑑

∙ 𝑏 ∙ 𝑑 = 0,05 ∙
2,0

43,478
∙ 25 ∙ 775 = 44,56𝑐𝑚2 =

5,75𝑐𝑚2

𝑚′

𝐴𝑠,𝑚𝑖𝑛,𝑝𝑜𝑡𝑟𝑒𝑠 = 0,002 ∙ 𝑏 ∙ 𝑑 = 0,002 ∙ 25 ∙ 775 = 38,75𝑐𝑚2 

𝐴𝑠,𝑚𝑖𝑛,𝑝𝑜𝑡𝑟𝑒𝑠 =
5𝑐𝑚2

𝑚′

𝐴𝑠,𝑚𝑎𝑥 = 0,04 ∙ 𝑏 ∙ 𝑑 = 0,04 ∙ 25 ∙ 775 = 775𝑐𝑚2 

𝐴𝑠,𝑚𝑎𝑥 =
100𝑐𝑚2

𝑚′

𝐴𝑠1,𝑟𝑒𝑞 = 44,56 𝑐𝑚2

𝐴𝑠1,𝑝𝑟𝑜𝑣 = 𝐴𝑠2,𝑝𝑟𝑜𝑣 = 𝑄335 =
3,35𝑐𝑚2

𝑚′

𝐴𝑠,𝑝𝑟𝑜𝑣 = 2 ∙ 3,35 =
6,7𝑐𝑚2

𝑚′

𝐴𝑠,𝑚𝑖𝑛,𝑝𝑜𝑡𝑟𝑒𝑠 < 𝐴𝑠,𝑝𝑟𝑜𝑣 < 𝐴𝑠,𝑚𝑎𝑥

 



𝑉𝐸𝑑 = 304,60 𝑘𝑁

𝜈1 = 0,6 ⋅ (1 −
𝑓𝑐𝑘

250
) = 0,6 ⋅ (1 −

30

250
) = 0,53

𝑉𝐸𝑑,𝑚𝑎𝑥 = 𝛼𝑐𝑤 ⋅ 𝑏𝑤 ⋅ 𝑧 ⋅ 𝜈1 ⋅ 𝑓𝑐𝑑 ⋅
1

cot 𝜃 + tan 𝜃
= 1 ⋅ 25 ⋅ (0,8 ⋅ 585) ⋅ 0,53 ⋅

2

2
= 6201 𝑘𝑁

𝑉𝐸𝑑,𝑚𝑎𝑥 > 𝑉𝐸𝑑 = 304,6 𝑘𝑁

𝜌ℎ =
𝑉𝐸𝑑

𝑏𝑤𝑜 ⋅ (0,8 ⋅ 𝑙𝑤) ⋅ 𝑓𝑦𝑤𝑑 ⋅ cot 𝜃
=

304,6

25 ⋅ (0,8 ⋅ 585) ⋅ 43,478 ⋅ 1
= 0,0006

𝜌ℎ,𝑚𝑖𝑛 = 0,001

𝐴ℎ = 𝜌ℎ ⋅ 𝑏𝑤𝑜 ⋅ 𝑠ℎ = 0,001 ⋅ 25 ⋅ 100 = 2,5
𝑐𝑚2

𝑚

 

σ

𝜎 =
𝑅

𝑏
=

229,98

1,2
= 191,65

𝑘𝑁

𝑚2
< 𝜎𝑇𝐿𝐴 = 200

𝑘𝑁

𝑚2

 



 

 

∙

𝑑

𝑡
≤ 50 ∙ 𝜀2;  𝜀 = 1,0 

170

10
≤ 50 

17 ≤ 50 

𝑇𝐿𝐴𝐾 

𝑁𝐸𝑑 = 168,38 𝑘𝑁 

𝑁𝑐,𝑅𝑑 =
𝐴 ∙ 𝑓𝑦

𝛾𝑀0
=

50,27 ∙ 23,5

1,0
= 1181,35 𝑘𝑁 

𝑁𝐸𝑑

𝑁𝑐,𝑅𝑑
≤ 1,0 

168,38

1181,35
= 0,14 ≤ 1,0

𝐼𝑍𝑉𝐼𝐽𝐴𝑁𝐽𝐸 

∙

∙

𝑁𝑏,𝑅𝑑 = 𝜒 ∙
𝐴 ∙ 𝑓𝑦

𝛾𝑀0
 

�̅� = √
𝐴 ∙ 𝑓𝑦

𝑁𝑐𝑟
;  𝑁𝑐𝑟 =

𝜋 ∙ 𝐸 ∙ 𝐼

𝐿𝑐𝑟
2 =

𝜋 ∙ 2,1 ∙ 105 ∙ 1,615 ∙ 107

29752
= 3781,97 𝑘𝑁 

�̅� = √
50,27 ∙ 23,5

3781,97
= 0,559 

𝛼 = 0,21 



Φ = 0,5[1 + 𝛼 ∙ (�̅� − 0,2) + �̅�2] 

Φ = 0,5[1 + 0,21(0,559 − 0,2) + 0,5592] = 0,69 

𝜒 =
1

Φ + √Φ2 − �̅�2
;  𝜒 ≤ 1,0 

𝜒 =
1

0,69 + √0,692 − 0,5592
= 0,914 ≤ 1,0

𝑁𝑏,𝑅𝑑 = 0,914 ∙
50,27 ∙ 23,5

1,0
= 1079,75 𝑘𝑁

𝑁𝐸𝑑

𝑁𝑏,𝑅𝑑
=

168,38

1079,75
= 0,16 ≤ 1,0

 

∙

𝑐 = ℎ − 3 ∙ 𝑡 = 150 − 3 ∙ 10 = 120 𝑚𝑚 
𝑐

𝑡
=

120

5
= 24 ≤ 33 ∙ 𝜀;  𝜀 = 1,0 

24 ≤ 33

𝑇𝐿𝐴𝐾 

𝑁𝐸𝑑 = 61,66 𝑘𝑁 

𝑁𝑐,𝑅𝑑 =
𝐴 ∙ 𝑓𝑦

𝛾𝑀0
=

56 ∙ 23,5

1,0
= 1316 𝑘𝑁 

𝑁𝐸𝑑

𝑁𝑐,𝑅𝑑
≤ 1,0 

61,66

1316
= 0,05 ≤ 1,0

 

 



𝐼𝑍𝑉𝐼𝐽𝐴𝑁𝐽𝐸 

∙

∙

𝑁𝑏,𝑅𝑑 = 𝜒 ∙
𝐴 ∙ 𝑓𝑦

𝛾𝑀0
 

�̅� = √
𝐴 ∙ 𝑓𝑦

𝑁𝑐𝑟
;  𝑁𝑐𝑟 =

𝜋 ∙ 𝐸 ∙ 𝐼

𝐿𝑐𝑟
2 =

𝜋 ∙ 2,1 ∙ 105 ∙ 1,839 ∙ 107

30002
= 4235 𝑘𝑁 

�̅� = √
56 ∙ 23,5

4235
= 0,557 

𝛼 = 0,21 

Φ = 0,5[1 + 𝛼 ∙ (�̅� − 0,2) + �̅�2] 

Φ = 0,5[1 + 0,21(0,557 − 0,2) + 0,5572] = 0,69 

𝜒 =
1

Φ + √Φ2 − �̅�2
;  𝜒 ≤ 1,0 

𝜒 =
1

0,69 + √0,692 − 0,5592
= 0,911 ≤ 1,0

𝑁𝑏,𝑅𝑑 = 0,911 ∙
56 ∙ 23,5

1,0
= 1198,88 𝑘𝑁

𝑁𝐸𝑑

𝑁𝑏,𝑅𝑑
=

61,66

1198,88
= 0,05 ≤ 1,0

 



 

𝑁𝐸𝑑,𝑚𝑖𝑛 = 𝑁 = 41,79𝑘𝑁 

𝑀𝐸𝑑 = 331,78 𝑘𝑁𝑚 

𝑉𝐸𝑑 = 28,44𝑘𝑁

𝑙𝑐 =
𝐿

2
∙ [1 +

𝐿 ∙ 𝑁𝐸𝑑

6 ∙ 𝑀𝐸𝑑
] =

5,85

2
∙ [1 +

5,85 ∙ 41,79

6 ∙ 331,78
] = 3,28𝑚 < 5,85𝑚

𝐴𝑤 = 𝑡 ∙ 𝑙𝑐 = 25 ∙ 328 = 8200𝑐𝑚2

𝜎𝑑 =
𝑁𝐸𝑑,𝑚𝑖𝑛

𝐴𝑤
=

41,79

8200
=

0,0051𝑘𝑁

𝑐𝑚2

𝑓𝑣𝑘,0 =
0,2𝑁

𝑚𝑚2

𝑓𝑣𝑘 = 𝑓𝑣𝑘,0 + 0,4 ∙ 𝜎𝑑 ≤ 0,065 ∙ 𝑓𝑏

𝑓𝑏 = 𝑓 ∙ 𝛿 = 10 ∙ 1,15 =
11,5𝑁

𝑚𝑚2

𝑓𝑣𝑘 =
0,202𝑁

𝑚𝑚2
<

0,75𝑁

𝑚𝑚2

𝑓𝑣𝑑 =
𝑓𝑣𝑘

𝛾𝑀
=

0,202

1,5
=

0,135𝑁

𝑚𝑚2
=

0,0135𝑘𝑁

𝑚𝑚2

𝑉𝑅𝑑 = 𝑓𝑣𝑑 ∙ 𝑡 ∙ 𝑙𝑐 = 0,0135 ∙ 25 ∙ 328 = 110,7𝑘𝑁 > 𝑉𝐸𝑑 = 28,44𝑘𝑁



𝜎𝑑 =
𝑁𝐸𝑑,𝑚𝑖𝑛

𝐴𝑤
=

41,79

8200
=

0,0051𝑘𝑁

𝑐𝑚2

𝑓𝑡𝑑 =
𝑓𝑡

𝛾𝑀
=

0,2

1,5
=

0,133𝑁

𝑚𝑚2

𝜏𝑅 =
𝑓𝑡𝑘

1,5
∙ √1 +

𝜎𝑑

𝑓𝑡𝑘
=

0,2

1,5
∙ √1 +

0,0051

0,2
=

0,135𝑁

𝑚𝑚2

𝜏𝑅𝑑 =
𝑓𝑡𝑘

1,5 ∙ 𝛾𝑀
∙ √1 + 𝛾𝑀 ∙

𝜎𝑑

𝑓𝑡𝑘
=

0,2

1,5 ∙ 1,5
∙ √1 + 1,5 ∙

0,0051

0,2
=

0,091𝑁

𝑚𝑚2

𝑉𝑅𝐻 = 𝐶𝑅 ∙ 𝐴𝑚 ∙ 𝜏𝑅 = 0,9 ∙ 820000 ∙ 0,135 = 99630𝑁 = 996,3𝑘𝑁 > 𝑉𝐸𝑑 = 28,44𝑘𝑁

𝑉𝑅𝐻 = 𝐶𝑅 ∙ 𝐴𝑚 ∙ 𝜏𝑅𝑑 = 0,9 ∙ 820000 ∙ 0,091 = 67158𝑁 = 671,58𝑘𝑁 > 𝑉𝐸𝑑 = 28,44𝑘𝑁



 

 



 

Šipke - specifikacija 

ozn 
 

oblik i mjere 
[cm] 

Ø 
 

lg 
[m] 

n 
[kom] 

lgn 
[m] 

Napomena 
 

STAMBENA ZGRADA 

1 

 

8 1.52 317 481.84  

2 
 

12 7.10 8 56.80  

3 
 

12 7.90 4 31.60  

4 
 

12 9.40 4 37.60  

5 
 

20 7.10 6 42.60  

6 
 

12 1.80 81 145.80  

7 
 

10 1.80 26 46.80  

8 
 

16 2.00 81 162.00  

9 

 

12 1.06 440 466.40  

10 

 

10 1.27 30 38.10  

11 

 

10 0.95 17 16.15  

12 
 

20 5.00 4 20.00  

16 
 

20 6.00 2 12.00  

17 
 

14 4.45 2 8.90  

18 

 

10 1.81 136 246.16  

19 

 

8 1.05 26 27.30  

70

1
2

70

710

790

940

710

180

180

200

28

1
2

30

8

25

1
630

8

27

1
230

35

1
9

35

1
9

1
9

19

1
9

19

500

600

445

62

1
9

62

1
9

24

1
9

24

1
9



Šipke - specifikacija 

ozn 
 

oblik i mjere 
[cm] 

Ø 
 

lg 
[m] 

n 
[kom] 

lgn 
[m] 

Napomena 
 

20 
 

14 7.10 4 28.40  

21 
 

14 8.70 4 34.80  

22 
 

20 3.80 4 15.20  

23 

 

10 2.05 10 20.50  

24 
 

16 6.00 2 12.00  

25 

 

20 11.50 4 46.00  

26 
 

16 9.50 2 19.00  

27 
 

20 10.00 2 20.00  

28 
 

16 8.00 2 16.00  

29 
 

20 8.60 4 34.40  

710

870

380

74

1
9

74

1
9

600

80

6
0

870

6
0

80

950

1000

800

860
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PLAN ARMATURE - DONJA ZONA
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0

I Q
-5
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0x
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I-2
Q-524

120x220

I-3 Q-524
300x220

I-3 Q-524
300x220

I-3 Q-524
300x220

I-3 Q-524
300x220

1
37

Ø
8/

15

1 113Ø8/15

1
46

Ø
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15

1 61Ø8/151 51Ø8/15

2
2Ø

12

3 2Ø12

4 2Ø12
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1
9Ø
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15
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Ø
12

/1
5

6
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Ø
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/1
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7
13

Ø
10

/1
5

7
13

Ø
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/1
5

11

9 440Ø12 L=106 (440)

30 8 30

8 30

Jahači (4kom po m2)

1 37Ø8/15 L=152 (317)

70

12 70

2
2Ø

12

2
2

33

44

5
5

5
5

66

7
7

7
7

8
8

8
8

9
9

1010

11
17

Ø
10

/1
5

12
2Ø

20

16
2Ø

20

10
30

Ø
10

/1
5

17
2Ø

14

GRAĐEVINSKI FAKULTET SVEUČLIŠTA U ZAGREBU

 KOLEGIJ:

SADRŽAJ: NACRT ARMATURE - DONJA ZONA

 DATUM:

 AK. GOD.:

 IZRADIO:

ZAVRŠNI RAD

13.9.2024.

2023./2024.

TIN ZLOPAŠA

 MJERILO:

1:50

18
41

Ø
10

/1
5

18 95Ø10/7.519 13Ø8/15 19 13Ø8/15 23 10Ø10/15

22
2x

2Ø
20

Debljina ploče: 18cm
Klasa betona: C30/37

AA

25 2Ø20
28 2Ø16

27 2Ø20
29 2Ø20



B D E FC

B

D E F

C

1

2

3

2

3

PLAN ARMATURE - GORNJA ZONA

1

IV
-1

Q
-1

88
52

7x
22

0

IV
-1

Q
-1

88
52

7x
22

0

IV
-1

Q
-1

88
52

7x
22

0

IV
-1

Q
-1

88
52

7x
22

0

IV
Q

-1
88

60
0x

22
0

IV-2 Q-188

120x220

IV-3 Q-188

120x220

IV
-4

Q
-1

88
60

0x
22

0

IV
Q

-1
88

60
0x

22
0

IV-6 Q-188

120x220

IV-5 Q-188
300x220

IV-5 Q-188
300x220

IV-5 Q-188
300x220

IV-5 Q-188
300x220

2
2Ø

12

4 2Ø12

5
2Ø

20

8 36Ø16/15

2
2Ø

12

11

2
2

33

44

5
5

5
5

66

7
7

7
7

9
9

8
8

8
8

1010

3 2Ø12

12
2Ø

20

8 45Ø16/15

GRAĐEVINSKI FAKULTET SVEUČLIŠTA U ZAGREBU

 KOLEGIJ:

SADRŽAJ: NACRT ARMATURE - GORNJA ZONA

 DATUM:

 AK. GOD.:

 IZRADIO:

ZAVRŠNI RAD

13.9.2024.

2023./2024.

TIN ZLOPAŠA

 MJERILO:

1:50

II-1 Q-335
150x220

II-1 Q-335
150x220

II-1
Q-335

150x220

II-1
Q-335

150x220

II-3 Q-335

200x220
II-3 Q-335

200x220

II-5 Q-335
200x180 II-3 Q-335

200x220
II-3 Q-335

200x220

II-3 Q-335

200x220

II-2 Q-335
200x140

20
2x

2Ø
14

29 2Ø20

24
2Ø

16

Debljina ploče: 18cm
Klasa betona: C30/37

AA

25 2Ø20

26 2Ø16 21 2x2Ø14



Presjek 1-1 Presjek 2-2
1 Ø8/15

2 4Ø12

PLAN ARMATURE - PRESJECI (MJ. 1:20)

11 Ø10/15

12 2Ø20

12 2Ø20

Presjek 4-4

10 Ø10/15

16 2Ø20

24 2Ø16

17 2Ø14

15 Ø8/15

3 4Ø12

6 Ø12/15

8 Ø16/15

5 4Ø20 25 2Ø20

28 2Ø16

6 Ø12/15

8 Ø16/15

1 Ø8/15

Presjek 3-3

2 4Ø12

1 Ø8/15

Presjek 5-5

Presjek 6-6

4 4Ø12

1 Ø8/15

1 Ø8/15 1 Ø8/15

Presjek 7-7

1 Ø8/15

1 Ø8/15

Presjek 9-9

Presjek 10-10

GRAĐEVINSKI FAKULTET SVEUČLIŠTA U ZAGREBU

 KOLEGIJ:

SADRŽAJ: POPREČNI PRESJECI PLOČE I GREDA

 DATUM:

 AK. GOD.:

 IZRADIO:

ZAVRŠNI RAD

13.9.2024.

2023./2024.

TIN ZLOPAŠA

 MJERILO:

1:20

5 2Ø20

20 2Ø14 20 2Ø14

25 2Ø20

21 4Ø14

26 2Ø16

27 2Ø20

19 Ø8/15
18 Ø10/15

18 Ø10/7.5

Presjek 8-8

23 Ø10/15

22 4Ø20

21 4Ø14

29 2Ø20

29 2Ø20

25 2Ø20

29 2Ø20

25 2Ø20

29 2Ø20



1 113Ø8/15

19 13Ø8/15 19 13Ø8/15 23 10Ø10/15 18 95Ø10/7.5

25 2Ø20

25 2Ø20

28 2Ø16

27 2Ø20

26 2Ø16

22 2x2Ø20 29 2Ø20

29 2Ø20

PLAN ARMATURE - POGLED A-A (MJ. 1:50)

GRAĐEVINSKI FAKULTET SVEUČLIŠTA U ZAGREBU

 KOLEGIJ:

SADRŽAJ: NACRT ARMATURE - POGLED A-A

 DATUM:

 AK. GOD.:

 IZRADIO:

ZAVRŠNI RAD

13.9.2024.

2023./2024.

TIN ZLOPAŠA

 MJERILO:

1:50

21 2x2Ø14

19 13Ø8/15 L=105 (26)

19

24 19 24

19

19 13Ø8/15 L=105 (26)

19

24 19 24

19

1 113Ø8/15 L=152 (317)
7012

70

23 10Ø10/15 L=205 (10)

19

74

19

74

19

18 95Ø10/7.5 L=181 (136)

19

62

19

62

19

8
8

8
8

9
9

7
7

7
7

28 2Ø16 L=800 (2)
800

27 2Ø20 L=1000 (2)
1000

26 2Ø16 L=950 (2)
950

22 2Ø20 L=380 (4)
380

25 2Ø20 L=1150 (4)

80

60

870

60

80

25 2Ø20 L=1150 (4)

80

60

870

60

80

29 2Ø20 L=860 (4)
860

21 2Ø14 L=870 (4)
870



B10

12 2Ø20

12 2Ø20

13 Ø10/15

13 Ø10/15

14 8Ø14

11 Ø10/15

B11

12 2Ø20

12 2Ø20 11 Ø10/15

B16

12 2Ø20

12 2Ø20 11 Ø10/15

B18

PLAN ARMATURE - STUPOVI (MJ. 1:20)

GRAĐEVINSKI FAKULTET SVEUČLIŠTA U ZAGREBU

 KOLEGIJ:

SADRŽAJ: POPREČNI PRESJECI STUPOVA

 DATUM:

 AK. GOD.:

 IZRADIO:

ZAVRŠNI RAD

13.9.2024.

2023./2024.

TIN ZLOPAŠA

 MJERILO:

1:20
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