
 CE 203  (112)
KEY SOLUTION 

 
     EXAM 1 
 

PROBLEM FACULTY 
1 ALTAYYIB 
2 ALTAYYIB 
3 S. AL-GHAMDI 
4 AL-SUWAIYAN 
5 AL-KHATHLAN 

  



 Problem # 1  
The beam is supported by a pin at A and link BC. Determine:  

a) the average shear stresses in the pins at A and B,  
b) the average normal stress in link BC,  
c) the bearing stress between pin C and the link.  

 
All pins have a diameter of 20 mm  
Thickness of link BC = 30 mm 

     

                

Solution: 

        



Referring to the FBD of member AB in Figure (a),      

 (45kN/m x 4m)(4m/2) – (FBCsin60o)(4m) = 0,  

  FBC  =  90/ sin60o = 103.923 kN

    - Ax +  FBCcos60o  = 0,      

    

      Ax = 

     Ay +  FBCcos60o  - (45kN/m)(4m) = 0,    

51.962 kN  

     Ay = 90.000 kN 

Thus the force acting on pin A is    

        

     

     FA  =  103.923 kN

Pin A is subjected to single shear, Figure (b), while pin B is subjected to double shear, 

Figure (c),  

         

      

VA =  FA  =  103.923 kN,        while    VB = FBC /2 = 103.923/2 =

 

 51.962  kN 

 (τ A) average =  VA /A  =  103.923 kN / (𝜋𝜋𝑥𝑥0.012)m2 =   330.797 MPa  



 (τB) average =  VB /A  =  51.962 kN / (𝜋𝜋𝑥𝑥0.012)m2 =   165.400 MPa

 Cross sectional area of the link BC is 30mm x 80mm = 2400mm2 = 2.4 x 10-3m2 
              

  
  

 (σBC) average =  FBC/A  =  103.923 kN /2.4 x 10-3m2  =  43.301 MPa

Referring to the FBD of a section through point C in link BC, Figure (d), 

   
  

           

 FC   =  FBC =  103.923 kN  

 Abearing =  30mm x 20mm =600mm2 = 0.6 x  10-3m2       

  

 (σbearing) BC =  FC/Abearing    =   103.923 kN / 0.6 x  10-3m2  =  173.205 MPa

                

  

                

                

     

 

 

 

 

 



Problem # 2  
The rigid pipe is supported by a pin at C and wire AB. The pin has a diameter of 20 mm while 
the wire has a diameter of 10 mm. If the allowable normal stress for the wire is σallow = 255 
MPa and the allowable shear stress for the pin is τallow = 131 MPa, determine:  

a) the maximum P that can be applied to the assembly,  
b) the increase in length and reduction in diameter of wire AB.  

 
Use E = 70 GPa and ν = 0.35. 

      

                

Solution: 
Referring to the FBD of the rigid pipe BC, Figure below; 



          

  (FABsin30o)(2.4m) – P(2.4m) = 0,  

  FAB =  P / sin30o = 2P

    -  FABsin30o  + P – Cx = 0,      

    

      Cx =  P-  FABsin30o   

     Cx =  P-  (P / sin30o )sin30o  =  

  +∑Fy= 0;    

0 

      Cy -  FABcos30o  =  0,       

     Cy -  (P / sin30o )cos30o  = 0    

     Cy = 1.732 P          

The stress in the guy wire   σAB = σallow = 255 MPa  =  FAB /Aguy wire  =  2P /  𝜋𝜋(0.005𝑚𝑚)2 

    P  =  (255 x 106 N/m2)[ 𝜋𝜋(0.005𝑚𝑚)2] /2 

         =   10.014 kN 

Pin C is subjected to a double- shear action by the reaction at C; 



     FC = Cy /2 =1.732P/2 

τpin C    =  τallow = 131 MPa  = FC / Apin C =  1.732P/2[𝜋𝜋(0.01𝑚𝑚)2]  

      P =  (131 x 106 N/m2)(2)[ 𝜋𝜋(0.01𝑚𝑚)2] /1.732 

         =   47.523 kN 

Therefore, Pmax should not exceed 10.014 kN 

          Pmax =10.014 kN 

The axial force in the guy wire AB is FAB = 2P = 20.028 kN, but σAB = E εAB, where  εAB  = 

ΔAB/ LAB, and σAB =  FAB /Aguy wire    or 

      FAB /Aguy wire    = E( ΔAB/ LAB )    

The stretch in the guy wire AB is 

    ΔAB  =  (FAB LAB /Aguy wire E)  =  [2P /(Aguy wire x E)] LAB  
 

 ΔAB = {20.028kN/[ 𝜋𝜋(0.005𝑚𝑚)2 x 70 𝑥𝑥 (10)6kN/𝑚𝑚2}(2.4m/cos30o) 

          ΔAB  =  10.42x10-3 m 

  Poisson’s Ratio;        ν =  εRadial / εAB  =  0.35 

                               εRadial     =  - 0.35 x εAB 
  = 0.35 x 3.643x10-3  =  -1.2754x10-3   

 

The reduction in the diameter is therefore. 

   ΔRadia = (-1.275x10-3 ) (10mm) = - 12.75x10-3 mm 

  



 



Problem # 4 

  

The rigid member ABCD is supported by a pin at B and two cables. 

a) Calculate the stresses in the cables due to the application of the shown force. 
b) Calculate the vertical displacement of point D. 
c) In one sentence, explain what will happen to the stresses in the cables if the 

temperature of the steel cable only is increased. 
 

 

Cable Length Area (mm2) Material E (GPa) 

AF 1.5 m 315 Steel 200 

CE 1 m 600 Aluminum 70 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 


