
Columns

Reinforced Concrete Structures
MIM 232E

RCSD-5

Dr. Haluk Sesigür
I.T.U. Faculty of Architecture

Structural and Earthquake Engineering WG



Columns
Concept

RC_RCSD_4



Columns
Concept

RC_RCSD_4



Columns
Concept

RC_RCSD_4



Columns
Concept

RC_RCSD_4



Columns
Concept

RC_RCSD_4



Columns
Concept

RC_RCSD_4



Columns
Concept

RC_RCSD_4



Columns
Concept

RC_RCSD_4



Columns
Concept

RC_RCSD_4



Columns
Concept

RC_RCSD_4



Columns
Lap Splices in columns

RC_RCSD_4



Columns
Reduction of the column’s section size

RC_RCSD_4



Columns
Reinforcement detail

RC_RCSD_4



Columns
Interaction Diagrams

RC_RCSD_4



Columns
Interaction Diagrams

RC_RCSD_4



Columns
Interaction Diagrams

RC_RCSD_4



Columns
Interaction Diagrams

RC_RCSD_4



Columns
Interaction Diagrams

RC_RCSD_4



Columns
Interaction Diagrams

RC_RCSD_4



Columns
Interaction Diagrams

RC_RCSD_4



Columns
Interaction Diagrams

RC_RCSD_4



Columns
Interaction Diagrams

RC_RCSD_4

e=M/N

e: eccentricity of load
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𝜌0 =
𝐴𝑠
𝑏. ℎ

Geometric reinforcement ratio

𝜌0𝑚 = 𝑤 = 𝜌0.
𝑓𝑦𝑑
𝑓𝑐𝑑

=
𝐴𝑠
𝑏. ℎ

.
𝑓𝑦𝑑
𝑓𝑐𝑑

Dimensionless
Moment

𝑚𝑟 =
𝑀𝑟

𝑏. ℎ2. 𝑓𝑐𝑑
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Rectangular CS with symmetric reinforcing

M+N effect

Mechanical reinforcement ratio
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𝑛𝑟 =
𝑁𝑟

𝑏. ℎ. 𝑓𝑐𝑑
Dimensionless 
Normal force

𝐴𝑠1= 𝐴𝑠2 = 𝜌0. 𝑏. ℎ =
𝜌0𝑚

𝑓
𝑦𝑑
/𝑓𝑐𝑑

. 𝑏. ℎ



• To prevent brittle compression 
failure

• In the case of a sudden brittle 
failure; maximum stress occur 
at each point of CS

0,9

nr

Not used
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Interaction diagrams: 
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S220   [ fyk = 2200 kgf/cm2 ] 
 

1 = d / h = 0.08 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Şekil 3.16  Simetrik donatılı dikdörtgen kesitlerde 

karşılıklı etki diyagramı (S220 / 1 = 0.08) 
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İ.T.Ü. Mimarlık Fakültesi

Yapı ve Deprem Mühendisliği
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ÖRNEK: 
 

Boyutları ve malzeme  türü  verilen  bir dikdörtgen 

kesitli kolonda tasarım kesit zorları   Md  = 18 tm  

ve Nd   =  213.4  t (basınç) olduğuna göre gerekli 

donatının karşılıklı  etki   diyagramı  ile   simetrik 

olarak belirlenmesi. 
 

Malzeme:  C16 / S220 

A s1

A s2

40

50
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İ.T.Ü. Mimarlık Fakültesi

Yapı ve Deprem Mühendisliği

C16   fcd = 
 2cm/kgf7.106

50.1

160


S220  fyd = 
 2cm/kgf04.1913

15.1

2200


C16 ; S220   fyd / fcd = 17.9
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 = d’/h =0.08, 0m = 0.30 , fyd / fcd = 17.9

h = 50cm, d’ (pas payı) = 4cm

 
bh

f/f
bhAA

cdyd

m0

02s1s


 As1  =  As2  =  33.52 cm2  824 (36.19 > 

33.52 cm2)
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Kirişlerin bw [cm] genişliği, t  minimum etriye çapı  ve  As donatısı [cm
2
] 

 
 

 
 

t 

 

3 Çubuk 
 

4 Çubuk 
 

5 Çubuk 
 

6 Çubuk 
 

7 Çubuk 
 

8 Çubuk 
 

 mm 

 

mm 

 

bw 
 

As 

 

bw 
 

As 

 

bw 
 

As 

 

bw 
 

As 

 

bw 
 

As 

 

bw 
 

As 

12 8 11.8 3.4 15.0 4.5 18.2 5.7 21.4 6.8 24.6 7.9 27.8 9.1 

14 8 12.4 4.6 15.8 6.2 19.2 7.7 22.6 9.2 26.0 10.8 29.4 12.3 

16 8 13.0 6.0 16.6 8.0 20.0 10.0 23.8 12.1 27.4       14.1 31.0 16.1 

18 8 13.6 7.6 17.4 10.2 21.2 12.7 25.0 15.3 28.8 17.8 32.6 20.4 

20 8 14.6 9.4 18.6 12.6 22.6 15.7 26.6 18.8 30.6 22.0 34.6 25.1 

22 8 15.6 11.4 20.0 15.2 24.4 19.0 28.8 22.8 33.2 26.6 37.6 30.4 

24 8 16.6 13.6 21.4 18.1 26.2 22.6 31.0 27.1 35.8 31.7 40.6 36.2 

26 10 18.0 15.9 23.2 21.2 28.4 26.5 33.6 31.9 38.8 37.2 44.0 42.5 

28 10 19.0 18.5 24.6 24.6 30.2 30.8 35.8 36.9 41.4 43.1 47.0 49.3 

30 10 20.0 21.2 26.0 28.3 32.0 35.3 38.0 42.4 44.0 49.5 50.0 56.5 

32 12 21.4 24.1 28.0 32.2 34.2 40.2 40.6 48.3 47.0 56.3 53.4 64.3 

34 12 22.4 27.2 29.2 36.3 36.0 45.4 42.8 54.5 49.6 63.6 56.4 72.6 

36 12 23.4 30.5 30.6 40.7 37.6 50.9 45.0 61.1 52.2 71.3 59.4 81.4 

38 14 24.8 34.0 32.4 45.4 40.0 56.7 47.6 68.0 55.2 79.4 62.8 90.7 

40 14 25.8 37.7 33.8 50.3 41.8 62.8 49.8 75.4 57.8 88.0 65.8     100 

 

Donatı çubukları enkesit alanları 
 

Çubuk Sayısı 

 

 

mm 

 

   g 

kg/m 

 
1 2 3 4 5 6 7 8 9 10 

 

 
8 

 

0.395 

 

0.50 1.01 1.51 2.01 2.51 3.01 3.52 4.02 4.52 5.03 

10 

 

0.617 

 

0.79 1.57 2.36 3.14 3.93 4.71 5.50 6.28 7.07 7.85 

12 

 

0.888 

 

1.13 2.26 3.39 4.52 5.65 6.79 7.92 9.05 10.18 11.31 

14 

 

1.21 

 

1.54 3.08 4.62 6.16 7.70 9.24 10.78 12.32 13.85 15.39 

16 

 

1.58 

 

2.01 4.02 6.03 8.04 10.05 12.06 14.07 16.08 18.10 20.11 

18 

 

2.00 

 

1.54 5.09 7.63 10.18 12.72 15.26 17.81 20.36 22.90 25.45 

20 

 

2.47 

 

3.14 6.28 9.42 12.57 15.71 18.84 21.99 25.14 28.28 31.42 

22 

 

2.98 

 

3.80 7.60 11.40 15.27 19.01 22.81 26.61 30.41 34.21 38.01 

24 

 

3.55 

 

4.52 9.05 13.57 18.10 22.62 27.14 31.67 36.19 40.72 45.24 

26 

 

4.17 

 

5.31 10.62 15.93 21.24 26.55 31.86 37.17 42.47 47.78 53.09 

28 

 

4.83 

 

6.16 12.31 18.47 24.63 30.79 36.94 43.10 49.26 55.42 61.58 

30 

 

5.55 

 

7.07 14.14 21.21 28.27 35.34 42.41 49.48 56.55 63.62 70.69 

32 

 

6.31 

 

8.04 16.06 24.13 32.17 40.21 48.26 56.30 64.34 72.38 80.42 

34 

 

7.13 

 

9.08 18.16 27.24 36.32 45.40 54.48 63.56 72.63 81.71 90.79 

36 

 

7.99 

 

10.18 20.36 30.54 40.72 50.90 61.07 71.25 81.43 91.61 101.7 

38 

 

8.90 

 

11.34 22.68 34.02 45.36 56.70 68.04 79.38 90.73 102.0 113.4 

40 

 

9.87 

 

12.57 25.13 37.70 50.26 62.83 75.40 87.96 100.5 113.1 125.6 

45 

 

12.48 

 

15.90 31.81 47.71 63.62 79.52 95.43 111.3 12723 143.1 159.0 

50 

 

15.41 

 

19.64 39.27 58.91 78.54 98.15 117.8 137.4 157.0 176.7 196.3 
 



İ.T.Ü. Mimarlık Fakültesi

Yapı ve Deprem Mühendisliği

 
824

824

50

40

8 adet donati 40cm’e sığmadığı için 

yandaki şekildeki gibi bir donatı 

düzenlemesi  yapılmıştır.

Betonarme, İ.A. -F.K. –F.Ç.-O.C.Ç.


