
Homework 3
Problem 1 Solution



Homework 3
Problem 1 Solution



Homework 3
Problem 2 Solution



Homework 3
Problem 2 Solution



University of Maryland                                                                                                      Fall 2018 

ENCE353: Introduction to Structural Analysis                             

Homework #3 Solution 

Problem 1: For the three-pin arc structure shown below, the profile is given by , where f = 4 m 

and l = 16 m. 

 

(a) Calculate the reactions at A and B; 

(b) Calculate the internal forces at point E (i.e. axial force FN, shear force FQ and bending moment M); 

(c) Draw the moment diagram. 

(d) if f = 8 m, redo the calculation (a), (b), and (c).  

Solution: 

(a) Draw the free body diagram of the arc structure: 

 

 

Slice the arc structure at point C, and write the moment equilibrium about point C (left part) would get: 
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(b) Slice the arc structure at point E, and draw the free body diagram of the right part: 

 

 

The axial force at point E is along with the tangent of the arc profile at point E and the shear force is 
perpendicular to the tangent of the arc profile. Thus, to calculate the axial and shear force, decomposition of HE 
and VE is needed: 

 

 

(c) Assume the moment at point x=x is positive in clockwise:  

For section 0<=x<=4, write the moment equilibrium about point at x=x: 
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For section 4<=x<=16, 

 

Draw the moment diagram (Assume the value of Fp >=0): 
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(d-a)   

Draw the free body diagram of the arc structure: 

 

 

Slice the arc structure at point C, and write the moment equilibrium about point C (left part) would get: 

 

(d-b) Slice the arc structure at point E, and draw the free body diagram of the right part: 

 

 

The axial force at point E is along with the tangent of the arc profile at point E and the shear force is 
perpendicular to the tangent of the arc profile. Thus, to calculate the axial and shear force, decomposition of HE 
and VE is needed: 
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(d-c) Assume the moment at point x=x is positive in clockwise:  

For section 0<=x<=4, write the moment equilibrium about point at x=x: 

 

For section 4<=x<=16, 

 

Draw the moment diagram (Assume the value of Fp >=0): 
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