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𝜎 = 𝐸 . 𝜀 

𝜎 = 𝐸 .
𝑢

𝐿
 

𝑢𝑧 =
𝜎 . 𝐿

𝐸
 

𝑢𝑧 =
1694 .  300

198 .  103
 

𝑢𝑧 = 2,56 𝑚𝑚 ≅ 2,5 𝑚𝑚

 

 



 

 
 

 



 



 

 



 



 

 



 



 

 

 



 



 

 

  

 

 



 

 

 

𝐾 =
𝜎𝑛𝑒𝑜𝑠𝑙.

𝜎𝑜𝑠𝑙𝑎𝑏.
  [– ]
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𝐴𝑛 = 2 .  
𝜋. 𝑑𝑛

2

4
= 2 .  

𝜋. 82

4
= 101 𝑚𝑚2

𝑁𝑛 = 𝐴𝑛 . 𝑓𝑛 = 101 . 1050 .
1

1000
= 105,6 𝑘𝑁

 

𝐴𝑝 = 93 𝑚𝑚2

𝑁𝑝 = 𝑓𝑝 .  𝑁𝑝 = 93 . 1260 . 10−3 = 117,18 𝑘𝑁

 

𝑁𝑐 = 𝑁𝑝 + 𝑁𝑛  

1

2
 . 𝑥 . 𝐵 . 𝑓𝑐 = 𝑁𝑝 + 𝑁𝑛  

𝑥 =
2 .  (𝑁𝑝 + 𝑁𝑛)

𝐵 .  𝑓𝑐
=

2 . (105,6 + 117,18)

150 .  53 
 .  103 = 56 𝑚𝑚



 

 

𝑧1 =
𝐻

2
− 𝑐𝑝 −

𝑑𝑝

2
=

250

2
− 50 −

12,5

2
= 69 𝑚𝑚

𝑧2 =
𝐻

2
− 𝑐𝑛 −

𝑑𝑛

2
=

250

2
− 26 −

8

2
= 95 𝑚𝑚

𝑧3 =
𝐻

2
−

𝑥

3
=

250

2
−

56

3
= 106 𝑚𝑚

𝑀𝑅 = 𝑁𝑝 .  𝑧1 + 𝑁𝑛 .  𝑧2 + 𝑁𝑐  .  𝑧3

𝑀𝑅 = 117,18 . 69 .  10−3 + 105,6 . 95 .  10−3 +
1

2
 . 56 . 150 . 53 . 106 .  10−6 = 41,77 𝑘𝑁𝑚

 

𝑀𝑅 = 𝑀𝐸  

𝑀𝑅 = 𝑅 .  
(𝐿 − 200)

3
 

𝑅 =
3 .  𝑀𝑅

(𝐿 − 200)
 

𝑅 = 𝐹 =
3 .  41,77

(2300 − 200) . 10−3 
= 59,7 𝑘𝑁

𝐹𝑐𝑒𝑙𝑘𝑒𝑚 = 2 . 𝐹 = 59,7 .  2 = 119,4 𝑘𝑁

 

 

 

𝜈 = 0,6 . (1 −
𝑓𝑐

250
 ) = 0,6 . (1 −

53

250
) = 0,49

cot 𝜃 = 1,4

𝑏𝑤 = 𝐵 = 150 𝑚𝑚

𝑧 = 𝐻 − 𝑐𝑛 −
𝑑𝑛

2
−

𝑥

3
= 250 − 26 −

8

2
−

56

3
= 201 𝑚𝑚

𝑉𝑅,𝑚𝑎𝑥 = 𝜈 . 𝑓𝑐  . 𝑏𝑤 .  𝑧 .
cot 𝜃

1 + (cot 𝜃)2
= 0,49 . 53 . 150 . 201 .

1,4

1 + 1,42
 .  10−3 = 370,3 𝑘𝑁

𝑉𝑅,𝑚𝑎𝑥 ≥ 𝑉𝐸 

370,3 𝑘𝑁 ≥ 59,7 𝑘𝑁



 

 

𝐴𝑠𝑤 =
𝑛 .  𝜋 .  𝑑𝑠𝑤

2

4
=

2 .  𝜋 .  62

4
= 57 𝑚𝑚2

cot 𝜃 = 1,4

𝑧 = 201 𝑚𝑚

𝑠𝑚𝑎𝑥 ≤
𝐴𝑠𝑤  .  𝑓𝑦 

𝑉𝐸
 . 𝑧 . cot 𝜃 =

57 .  500

59,7
 . 201 . 1,4 . 10−3 = 134 𝑚𝑚

𝑠𝑚𝑎𝑥 ≥ 𝑠 

134 𝑚𝑚 ≥ 100 𝑚𝑚

 

 

 

𝐴𝑑 = 𝑎 . 𝑏 = 150 . 100 = 15 . 103 𝑚𝑚2

𝑁𝑝,𝑚𝑎𝑥 = 𝑓𝑝 . 𝐴𝑝 = 1860 . 93 . 10−3 = 172,9 𝑘𝑁 

𝜎𝑡𝑙𝑎𝑘 =
𝑁𝑝,𝑚𝑎𝑥

𝐴𝑑
=  

172,9

15 .  103.  10−3
= 11,53 𝑀𝑃𝑎

𝜎𝑡𝑙𝑎𝑘 < 𝑓𝑐  

11,53 𝑀𝑃𝑎 < 53 𝑀𝑃𝑎



 

 

 

𝐴 = 𝐵 .  𝐻 = 150 . 250 = 37,5 . 103𝑚𝑚2

𝐼𝑦 =
1

12
 . 𝐵 . 𝐻3 =

1

12
 . 150 .  2503 = 1,953 . 108 𝑚𝑚4

𝑊𝑒 =
𝐼𝑦

𝐻
2

=
1,953 . 108

250
2

= 1,563 . 106 𝑚𝑚3

 

𝑓𝑣 = 600 𝑀𝑃𝑎 

𝑒 =
𝐻

2
− 𝑐𝑝 −

𝑑𝑝

2
=

250

2
− 50 −

12,5

2
= 69 𝑚𝑚

𝑁𝑣 = 𝑓𝑣  .  𝐴𝑝 = −600 . 93 . 10−3 = −55,8 𝑘𝑁

𝑀𝑣 = 𝑁𝑣  . 𝑒 = −55,8 . 69 . 10−3 = −3,9 𝑘𝑁𝑚

𝜎𝑣
ℎ =

𝑁𝑣

𝐴
−

𝑀𝑣

𝑊𝑒
= −

55,8

37,5 .  103.  10−3
+

3,9

1,563 . 106. 10−6
= 1 𝑀𝑃𝑎

 

𝜎𝑣
𝑑 =

𝑁𝑣

𝐴
+

𝑀𝑣

𝑊𝑒
= −

55,8

37,5 .  103.  10−3
−

3,9

1,563 . 106. 10−6
= −4,0 𝑀𝑃𝑎
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