
   

 
 

Approximate analysis for Horizontal Loads 
 
 

 

1. Portal method 

2. Cantilever method 

3. Factor method 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



   

 

PORTAL METHOD 

Assumptions 
 

 

1. The points of contraflexure in all the members lie at their 

midpoints. 

2. Horizontal shear taken by each interior column is double 

that taken by each exterior column. 

 
 
 
 
 
 

Horizontal forces are assumed to act only at the joints. 
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Problem 3: Analyse the frame using portal method. 
 
 
 

 

120 kN A B C D 

 
 

 
 
 
 

 

180 kN 
H 

 
 
 
 
 
 
 
 

L 
 
 
 
 
 

 

5 m 3.5 m 7 m 

K J I 

G F E 

3.
5 

m
 

3.
5 

m
 



   

 

 

 

 

 

 

 

 

 

 

 

Horizontal shears: 
 

For the top storey, 
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Beam moments: 
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Column moments: 
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Beam and Column moments: 
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Home work 
 
 
 
 

40 kN A B C 
 
 
 
 
 

 

80 kN 
F

 

 
 
 

I 
 
 
 
 
 
 

 

5 
m

 
3.

5 
m

 5 m 

 

 

D 

7.5 m 

 

 

 
E 

 

 

 

 
 
G 

 

 

 

 
 

H 

 



   

 
 

CANTILEVER METHOD 
 
 
 

 

• Frame considered as a vertical cantilever 
 
 

 

Assumptions 
 

 

1. The points of contraflexure in all the members lie at 

their midpoints. 

2. The direct stresses (axial stresses) in the columns are 

directly proportional to their distance from the 

centroidal vertical axis of the frame. 
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From 1 and 2, V1,V2 ,V3,V4 can be found. 
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Problem 4: Analyse the frame using cantilever method, if all 

the columns have the same area of cross section. 
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To locate centroidal vertical axis of the frame, 
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For the bottom storey, 
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Beam and Column moments: 
 
 
 

47.6 27.4 
B 

29.9 D 29.9 
 

 
 

   
 

 
 
 
 

 

 
 

 
 

 
 

47.6 119.2 166.8 
187.8 96 143.2 104.7 74.8 

 
 
 
 
 
 
 
 
 

119.2 187.8 143.2 74.8 

29.9 104.7 
57.3 

96 
75 

166.8 

29.9 57.3 27.4 75 
47.6 

47.6 



   

 

Home work 
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• Factor method. 


