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1. 

Analyze the Frame show in fig 1. Using Stiffness matrix method. Draw BMD 

and SFD 
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2. 

Analyze the given frame shown in fig. by Stiffness matrix method. 

 fig 2 
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Solution  

1. Analyze the given continuous beam using stiffness matrix method of analysis  



 
Steps  

1. Fixed end moments 

MFAB= -80 

Mfba= 80 

Mfbc= -37.5 

Mfcb= 37.5  

2. [∆], [P], [PL] 

a. [∆] = 𝑢𝑛𝑘𝑛𝑜𝑤𝑛 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑚𝑒𝑛𝑡 𝑚𝑎𝑡𝑖𝑥 = [
𝜃𝐵

𝜃𝑐
] 

[P]= moments acting in unit directions =[
0
0

] 

[PL]= joint moments =[
𝑀𝐹𝐵𝐴 + 𝑀𝐹𝐵𝐶 .

𝑀𝐹𝐶𝐵 .
]= [

80 − 37.5 .
37.5 .

]= 

3. Stiffness matrix= to find the 𝜃𝐵 , 𝜃𝑐 

a.  Applying the unit rotation along the 1 co-ordinate directions  

[∆] = [k]-1 [P-PL]  

 

[k]= [
𝑘11 𝑘12

𝑘21 𝑘22
]  

 



[k]=𝐸𝐼 [
2.33 0.67
0.67 1.33

] 

 

[k]-1=
1

𝐸𝐼
[
2.33 0.66
0.67 1.33

]
−1

 

 

 

[∆] = [k]-1 [P-PL]  

[
𝜃𝐵

𝜃𝑐
]= 

1

𝐸𝐼
[
2.33 0.66
0.67 1.33

]
−1

[
0 − (80 − 37.5) .

0 − (37.5) .
] 

 

[
𝜃𝐵

𝜃𝑐
]= 

1

𝐸𝐼
[
−11.89 .
−22.36 .

] 

𝜃𝐵= -11.89/EI, 𝜃𝐶= -22.36/EI 

4. Slope deflection equation:  

 

MAB = MFAB+  
2𝐸𝐼

𝑙
(2𝜃𝐴+𝜃𝐵- 

3𝜕

𝑙
) 

= -80+2EI/4(0-11.89/EI-0)= -85.94KN.M  

MBA= MFBA+  
2𝐸𝐼

𝑙
(2𝜃𝐵+𝜃𝐴- 

3𝜕

𝑙
) 

= 80+2EI/4(2/(-11.89/EI))= 68.11kN.m  

MBC= MFBC+  
2𝐸𝐼

𝑙
(2𝜃𝐵+𝜃𝐶- 

3𝜕

𝑙
) 

=-37.5+2EI/3(2*-11.89/EI-22.36/EI)= -68.16Kn.M 

MCB= MFCB+  
2𝐸𝐼

𝑙
(2𝜃𝐶+𝜃𝐵- 

3𝜕

𝑙
) 

= 37.5+2EI/3(2*-22.36/EI-11.89/EI)= -0.05kN.m 

 

 

 

Problem 2: Analyze the given frame shown in fig. by Stiffness matrix method.  

 
 

 

Unknows = 3  

1. Fixed end moment: 

Mfbc= -40 

Mfcb= 40 

   

2. [∆], [P], [PL] 



[∆] = 𝑢𝑛𝑘𝑛𝑜𝑤𝑛 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑚𝑒𝑛𝑡 𝑚𝑎𝑡𝑖𝑥 = [
𝛿

𝜃𝐵

𝜃𝐶

] 

[P]= External forces   =[
50
0
0

] 

[PL]= joint force(moments) =[
0

𝑀𝐹𝐵𝐴 + 𝑀𝐹𝐵𝐶

𝑀𝐹𝐶𝐵 + 𝑀𝐹𝐶𝐷

]= = [
0

−40
40

] 

3. Stiffness matrix= to find the 𝛿, 𝜃𝐵, 𝜃𝑐 

Applying the unit rotation along the co-ordinate 1 ie, 𝛿 = 1  
   

                                                        𝛿 = 1 

   2 3 

k11=
12𝐸𝐼

43
+

12𝐸𝐼

23
=1.68EI 

 

k21= - 
6𝐸𝐼

42 = -0.37EI 

 

k31= - 
6𝐸𝐼

22 = -1.5 EI 

 

Applying the unit rotation along the co-ordinate 2, ie = 

k12= - 
6𝐸𝐼

𝐿2 = -0.37EI 

                            1           𝜃𝐵 = 1                          

k22= 
4𝐸𝐼

𝐿
+

4𝐸𝐼

𝐿
= 2EI 2                    3 

 

k23 =
2𝐸𝐼

𝐿
= 0.5EI 

 

 

    

 𝜃𝐶 = 1 

Applying the unit rotation along the co-ordinate 3         2                    3 

 

K13= - 
6𝐸𝐼

𝐿2 = -1.5EI 

 

K23= 
2𝐸𝐼

𝐿
= 0.5EI 

 

k33= 
4𝐸𝐼

𝐿
+

4𝐸𝐼

𝐿
=3EI 

 

 

[

𝑘11 𝑘12 𝑘13

𝑘21 𝑘22 𝑘23

𝑘31 𝑘32 𝑘33

] = [𝐸𝐼] [
1.68 −0.37 −1.5

−0.37 2 0.5
−1.5 0.5 3

] 

 

[∆] = [k]-1 [P-PL]  

 



[

𝜃𝐵

𝜃𝐶

𝜃𝐷

]=
1

𝐸𝐼
 [

1.68 −0.37 −1.5
−0.37 2 0.5
−1.5 0.5 3

]

−1

[
50
40

−40
] 

 

𝛿 =  35.68/𝐸𝐼, 𝜃𝐵 = 26.6/𝐸𝐼  , 𝜃𝐶 =  0.1/𝐸𝐼 

4. Substitute the above values in the slope deflection equation  

MAB = MFAB+  
2𝐸𝐼

𝑙
(2𝜃𝐴+𝜃𝐵- 

3𝜕

𝑙
) 

MAB = -0.3 

MBA = MFBA+  
2𝐸𝐼

𝑙
(𝜃𝐴+2𝜃𝐵- 

3𝜕

𝑙
) 

MBA =  13.33 

For Span BC , l=  

MBC = MFBC+  
2𝐸𝐼

𝑙
(2𝜃𝐵+𝜃𝑐- 

3𝜕

𝑙
) 

MBC=  -13.33 

MCB = MFCB+  
2𝐸𝐼

𝑙
(𝜃𝐵+2𝜃𝑐- 

3𝜕

𝑙
) 

MCB= 53.33 

For Span CD , l=  

MCD = MFCD + 
2𝐸𝐼

𝑙
(2𝜃𝐶+𝜃𝐷- 

3𝜕

𝑙
) 

MCD=  -53.33 

MDC = MFDC+  
2𝐸𝐼

𝑙
(2𝜃𝐷+𝜃𝐶- 

3𝜕

𝑙
)  

MDC= -53.33 

 

 
 


