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Problem 1 (10 Points) 

A beam is subjected to the loading shown below. 

a. Determine the symmetric and anti-symmetric components of the loading with 

respect to axis of symmetric of the beam. 

b. Determine the substructures for the analysis of the symmetric and 

antisymmetric response of the beam in (a). 
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Problem 2 (20 Points) 

Analyze by the slope-deflection method the continuous beam shown in below figure 

for a 15-mm settlement of support B. Draw shear and moment diagrams. 
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Problem 3 (20 Points) 

Determine the joint rotations 0B  Oc  and the displacement of the joints .B and C by 

using the slope-deflection method and neglecting the axial deformations. 
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Problem 4 (20 Points) 

Determine the member end moments for two-span beam as shown by using the moment 

distribution method and then draw the shear force and moment diagram for the beam. 
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Problem 5 (20 points) 

Determine the moment at the fixed support A and joint B and D by using the 

moment distribution method and neglecting the axial deformations. 
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Problem 6 (20 points) 

Determine all end moment of the frame as shown below, treated the member with 

relatively large KL as beam-columns but neglect axial deformation effect and 

evaluate horizontal reaction component at A. ( E = 2 x 10' kN/m2, I = 5 x 10-  
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Formulae for Beam-Columns 
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Rotational stiffness and carry-over factor with far-end pinned [Fig. (a)] 

EILK 2  sin KL 

sin KL KL cos KL 

c = 0 

Rotational stiffness and carry-over factor with far-end fixed [Fig. (b)] 

EIK (KL cos KL — sin KL) 
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Fixed-end moment for fixed end beam-column under an applied concentrated load 

[Fig. (c)] 
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K(2 — 2 cos KL — KL sin KL) 
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K(2 — 2 cos KL KL sin KL) 

Fixed-end moment for fixed end beam-column under an applied concentrated load 

[Fig. (d)] 
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