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C20 
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a1= 

a2= 12.90–2x5.25-1.05=1.35 m   L=645x2=1290 cm 



4/76 İMZ-304 Betonarme 2 Ders Notları / Prof Dr. Cengiz DÜNDAR–Arş. Gör. Sedat KARAAHMETLİ 



5/76 İMZ-304 Betonarme 2 Ders Notları / Prof Dr. Cengiz DÜNDAR–Arş. Gör. Sedat KARAAHMETLİ 



6/76 İMZ-304 Betonarme 2 Ders Notları / Prof Dr. Cengiz DÜNDAR–Arş. Gör. Sedat KARAAHMETLİ 

𝑉𝑐𝑟 = 𝛾𝑓𝑐𝑡𝑑𝑏𝑑 = 0.65 × 1 × 10−3 × 500 × 950 = 308.75 𝑘𝑁 

𝑉𝑐𝑟 = 𝛾𝑓𝑐𝑡𝑑𝑏𝑑 = 0.65 × 1 × 10−3 × 600 × 950 = 370.5 𝑘𝑁        

𝑉𝑐  = 0.8𝑉𝑐𝑟 = 0.8 × 370.5 = 296.4 𝑘𝑁 
 

𝐴𝑠𝑤

𝑠
=

𝑉𝑑 − 𝑉𝑐

𝑓𝑦𝑤𝑑𝑑
=

(357.67 − 296.4) × 103

191 × 950
= 0.34𝑚𝑚2/𝑚𝑚 

 
        

1 
0.94 mm2/mm 

0.94 s=167 mm ϕ10/16 cm etriye  
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2387 mm2 

𝑲𝒍 =
𝟒. 𝟗𝟓

𝟏𝟑 × 𝟏𝟎−𝟑 = 𝟑𝟖𝟎 𝒎𝒎𝟐/𝒌𝑵    

 

 

 

𝑚𝑖𝑛𝐴𝑠 = 0.8
1

191
 600 × 950 = 2387 𝑚𝑚2        
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Mevcut donatı: 6ϕ20pilye + 5ϕ12 montaj=2449 mm2> 2387 mm2 

2387 mm2  bu durumda min As geçerli 

2387 mm2  

 

Mevcut donatı: 6ϕ20pilye + 6ϕ20pilye +5ϕ12 montaj=4133 mm2> 2387 mm2  
  



9/76 İMZ-304 Betonarme 2 Ders Notları / Prof Dr. Cengiz DÜNDAR–Arş. Gör. Sedat KARAAHMETLİ 

Mevcut donatı: 6ϕ20pilye +5ϕ12 montaj=2449 mm2> 2387 mm2 

2387 mm2 
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1 13.3 kNm 

ϕ10 /16 cm etriye kolları tablaya doğru uzatılır 
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ϕ10/16 cm 

5ϕ12 5ϕ12 
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722 kN 
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e=0.36 m kolon ekseni ile temel merkezi  

0.4* 

0.76 * 571.8 kN 

0.76 
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Ap= 
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𝐴𝑦 − 𝑎𝑦

2
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Net zemin gerilmesi = 234.9 kN/mm2 
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𝐴𝑦 − 𝑎𝑦

2
  

𝑀𝑦 =
𝐴𝑦 − 𝑎𝑦

2

2

 

1

2

𝑁2𝑑

(𝐴𝑦−𝑎𝑦)
=

𝑁2𝑑

8
(𝐴𝑦 − 𝑎𝑦 )  
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Sonraki Bölüm 
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𝐴𝑟𝑎𝑙𝚤𝑘 =
𝑏𝑥 − 2𝑑′

𝑛 − 1
=  

3500 − 2 × 50

15
= 226 𝑚𝑚   

Seçilen donatı 

16 ϕ24/22.5 cm 
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𝐴𝑟𝑎𝑙𝚤𝑘 =
𝑏𝑥 − 2𝑑′

𝑛 − 1
=  

3500 − 2 × 50

15
= 226 𝑚𝑚   

Seçilen donatı 

16 ϕ24/22.5 cm 
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Asy Ф14/24 cm 

Asx Ф14/24 cm  16 ϕ24/22.5 cm 

 16 ϕ24/22.5 cm 
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3) 
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4) 

5) 
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(240.1 − 117.1)

𝑥
=  

2.8

2.8 − 1.2
 → 𝑥 = 70.3  

𝜎𝑧𝑓 = 117.1 + 70.3 = 187.4 𝑘𝑁/𝑚2 
    

x 240.1-117.1=123 
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7) 
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𝐴𝑟𝑎𝑙𝚤𝑘 =
𝑏𝑥 − 2𝑑′

𝑛 − 1
=  

2800 − 2 × 50

10
= 270 𝑚𝑚   

Seçilen donatı 

11 ϕ20/27  cm (34.5 cm2)  
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𝐴𝑟𝑎𝑙𝚤𝑘 =
𝑏𝑥 − 2𝑑′

𝑛 − 1
=  

2800 − 2 × 50

10
= 270 𝑚𝑚   

Seçilen donatı 

11 ϕ18/27  cm (28 cm2)  
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Asy Ф18/24.5 cm 

Asx Ф20/24.5 cm ϕ20/27  cm   

ϕ18/27  cm   
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(280 − 120)

𝑥
=  

3

3 − 1.2
 → 𝑥 = 96  

𝜎𝑧𝑓 = 120 + 96 = 216 𝑘𝑁/𝑚2 
    

x 280-120=160 
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𝐴𝑟𝑎𝑙𝚤𝑘 =
𝑏𝑥 − 2𝑑′

𝑛 − 1
=  

3000 − 2 × 50

13
= 223 𝑚𝑚   Seçilen donatı  14ϕ16/22  cm (28 cm2)  
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𝐴𝑟𝑎𝑙𝚤𝑘 =
𝑏𝑥 − 2𝑑′

𝑛 − 1
=  

2500 − 2 × 50

12
= 200 𝑚𝑚   Seçilen donatı  13 ϕ18/20  cm (33 cm2)  
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Bileşik T. 

ϕ16/22  cm   

ϕ18/20  cm   
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