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ZEMİN TÜRÜ K0 (t/m3) 

Balçık, Turba <200 

Kil, plastik 500-1000 

Kil, yarı sert 1000-1500 

Kil, sert 1500-3000 

Dolma toprak 1000-2000 

Kum, gevşek 1000-2000 

Kum, orta sıkı 2000-5000 

Kum, sıkı 5000-10000 

Kum-çakıl, sıkı 10000-15000 

Sağlam şist >50000 

Kaya >200000 

ÇEŞİTLİ ZEMİN TÜRLERİ İÇİN YAKLAŞIK KO DEĞERLERİ 
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= 𝟐𝟖𝟎𝟎𝟎 𝑵/𝒎𝒎𝟐 =2.8× 107 kN / m2 

𝑬𝒄𝑰 = 𝟐. 𝟖 × 𝟏𝟎𝟕 × 𝟎. 𝟎𝟓𝟎𝟔 = 𝟏𝟒𝟏𝟔. 𝟖 𝒌𝑵𝒎𝟐 
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1.461* 0.196 / m 

0.196  

2.8    0.0506    
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210 kN/m 

5 m 5 m 
1.6 m 1m 
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𝐕𝐜𝐫 = 𝟎. 𝟔𝟓𝐟𝐜𝐭𝐝𝐛𝒘𝒅 = 𝟎. 𝟔𝟓 × 𝟏. 𝟎 × 𝟏𝟎−𝟑 × 𝟓𝟎𝟎 × 𝟗𝟓𝟎 = 𝟑𝟎𝟖. 𝟕𝟓 𝐤𝐍  
  𝐕𝒅 > 𝐕𝐜𝐫       
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0.391 
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247 

0.191*950 

0.78 

0.79 
200 mm 

20 cm 

= 𝟎. 𝟑
𝟓𝟎𝟎 × 𝟏

𝟏𝟗𝟏
= 𝟎. 𝟕𝟗 𝒎𝒎𝟐/𝒎𝒎     
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380 mm2/kN 

𝑲𝒍 =
𝟒. 𝟗𝟓

𝟏𝟑 × 𝟏𝟎−𝟑 = 𝟑𝟖𝟎 𝒎𝒎𝟐/𝒌𝑵    

𝐾𝑜𝑙𝑜𝑛 𝑦ü𝑧ü𝑛𝑑𝑒𝑛 (𝑀𝑑 −
𝑉 × 𝑎

3
) 
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1.0 

1989.5 mm2 
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1.0 13 kNm 

 ∅10/20𝑐𝑚 Etriye kolları tablaya doğru uzatılır 
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1.0 =97.5 kN 

ϕ10/20 

ϕ10/20 

b=1 m genişlik 



27/43 İMZ-304 Betonarme 2 Ders Notları / Prof Dr. Cengiz DÜNDAR–Arş. Gör. Sedat KARAAHMETLİ 

C20 
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= 𝟐𝟖𝟎𝟎𝟎 𝑵/𝒎𝒎𝟐 =2.8× 107 kN / m2 (C20)  

2.8 42.9 
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83.5 kN/m 
𝑀𝑘2 =

𝑞𝑘2𝐿2

2
= 

67 × 1.52

2
= 

75.37 𝑘𝑁𝑚 

𝐴𝑛𝑘𝑎𝑠𝑡𝑟𝑒𝑙𝑖𝑘 𝑢ç 𝑚𝑜𝑚𝑒𝑛𝑡𝑖 𝑀23 =
𝑞23𝐿2

12
=

83.5 × 62

12
= 250.5 𝑘𝑁𝑚 

Moment  Dağıtma Yöntemi               Cross Yöntemi 

Moment Distribution Method 

Geçiş katsayısı 
Dağıtma katsayısı 

[Vd ] 
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1 − 2 𝑎ç𝚤𝑘𝑙𝚤ğ𝚤 𝑏𝑎𝑠𝑖𝑡 𝑘𝑖𝑟𝑖ş 𝑘𝑒𝑠𝑚𝑒 𝑘𝑢𝑣𝑣𝑒𝑡𝑙𝑒𝑟𝑖 𝑢𝑛𝑖𝑓𝑜𝑟𝑚 𝑦ü𝑘 𝑎𝑙𝑡𝚤𝑛𝑑𝑎 = 
83.5 × 6

2
= 250.5 𝑘𝑁 

1 − 2 𝑎ç𝚤𝑘𝑙𝚤ğ𝚤 𝑠𝑎𝑑𝑒𝑐𝑒 𝑢ç 𝑚𝑜𝑚𝑒𝑛𝑡𝑙𝑒𝑟 𝑎𝑙𝑡𝚤𝑛𝑑𝑎 𝑘𝑖𝑟𝑖ş 𝑠𝑜𝑙 𝑘𝑒𝑠𝑚𝑒 𝑘𝑢𝑣𝑣𝑒𝑡𝑖 = 
338.06 − 75.37

6
= 43.78 𝑘𝑁 

𝑉11 = 250.5 − 43.78 = 206.72 𝑘𝑁 

𝑉12 = 250.5 + 43.78 = 294.28 𝑘𝑁 

338.06 kNm 
75.37 43.78 kN 43.78 

250.5 kN 250.5 

+ 

83.5 kN/m 

Yük ve momentlerden kesme kuvvetleri hesaplanır ve Vd diyagramı çizilir 
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SAP 2000 ÇÖZÜMÜ 
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𝐕𝐜𝐫 = 𝟎. 𝟔𝟓𝐟𝐜𝐭𝐝𝐛𝒘𝒅 = 𝟎. 𝟔𝟓 × 𝟏. 𝟎 × 𝟏𝟎−𝟑 × 𝟑𝟎𝟎 × 𝟒𝟓𝟎 = 𝟖𝟕. 𝟕𝟓 𝐤𝐍    
  𝐕𝒅 > 𝐕𝐜𝐫       

𝟖𝟕. 𝟕𝟓   

𝟏𝟗𝟏 ∗ 𝟒𝟓𝟎 ∗ 𝟏𝟎−𝟑      
 𝟐. 𝟎𝟐 𝒎𝒎𝟐/𝒎𝒎 

1.0 
0.47 mm2/mm 
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 𝟐. 𝟎𝟐  
 𝟏𝟓𝟔. 𝟒 𝒎𝒎    

0.47 mm2/mm 
0.47 

336mm 
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1.0 
706.8 

𝐾𝑜𝑙𝑜𝑛 𝑦ü𝑧ü𝑛𝑑𝑒𝑛 (𝑀𝑑 −
𝑉 × 𝑎

3
) 
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 𝟑𝟖𝟎 = 𝑲𝒍  

 < 𝟑𝟖𝟎 = 𝑲𝒍  

𝑲𝒍 =
𝟒. 𝟗𝟓

𝟏𝟑 × 𝟏𝟎−𝟑 = 𝟑𝟖𝟎 𝒎𝒎𝟐/𝒌𝑵    
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380 
159.9 kNm 

159.9 =148.7 kNm     

159.9*106     
2163.2 mm2 

148.7 *106   
1946.3 mm2 

2163.2+1946.3=4109.5 mm2   

  600 mm2  

  4230  mm2  

3Ø16 düz (altta) 
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3Ø16  
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Sonraki Bölüm Çalışma Soruları 
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