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KEY SOLUTION  
 
 

Note to Students 
 

Even though the course is not "standard grading”, being around the average does not 
indicate C performance, since there is a minimum amount of course comprehension 
needed to pass the course satisfactorily, irrespective of the exam average and the 
performance of other students.  
Therefore, students who did poorly in this exam should do double effort in the 
remaining of the semester to avoid disappointing grade.   
 
After reviewing the key solution and still having a concern about your mark, you 
may consult with the faculty members who prepared, solved, and graded each 
problem. 
 
The deadline for review is Thursday April 17, 2014. 
 
 

Problem Solved & Graded by 

1 Dr. Mohammad Al-Osta 

2 Dr. Abdulrahman Khathlan

3 Dr. Abdulrahman Khathlan

4 Dr. Shamshad Ahmad 

 

 
 
 
Notes:  

1. A sheet that includes selected Basic Formulae and definitions is provided with this 
examination. 

2. Write clearly and show all calculations, FBDs, and units. 
 



CE 203  

 

For the frame (shown in figure below) determine the following:  

(a) The intensity W  of the maximum distributed load that can be applied to 
member AB, if: 

 the failure shear stress for the pins at A and C is (τfail) = 200 MPa, 
a factor of safety of F.S. = 1.5 and the diameter of the pins at A 
and C is 22 mm; and 

 the failure bearing stress for the assembly at A and C is (σb)fail = 
400 MPa and a factor of safety of F.S. = 1.8. 
 

(b) Use the distributed load W in part (a) to find the smallest diameter of the 
pin at B if allowable shear stress (τallow) = 80 MPa. 
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Solution: 

 
(a) The intensity W  of the maximum distributed load that can be applied to 

member AB 
 

 

The support reactions at A and C. 

Member AB 

+ ∑ M𝐴 = 0 

F𝐵𝐶 × 3.0 × sin 45 − 3W × 1.5 = 0 ;     F𝐵𝐶 = 2.121 W        

+↑ ∑ Fy = 0 

−3W + F𝐵𝐶 × sin 45 + 𝐴y = 0 ;      𝐴y = 1.5W   ↑    

+ → ∑ Fx = 0 

F𝐵𝐶 × cos 45 − 𝐴x = 0 ;      𝐴x = 1.5W ←      

Member BC 

+ ∑ F = 0 

−F𝐵𝐶 + F𝐶𝐵 = 0 ;     F𝐶𝐵 = 2.121W    

Res. forces: 

F𝐴 = √A𝑦
2 + A𝑥

2 = √(1.5W)2 + (1.5W)2 = 2.121W    

Find W from Shear: 

Force @ v pin A = Force @ pin C = 2.121W 

τ𝑎𝑙𝑙 =
τ𝑓𝑎𝑖𝑙

𝐹. 𝑆.
=

200

1.5
= 133.333 MPa    

(σ𝑏)𝑎𝑙𝑙 =
(σ𝑏)𝑓𝑎𝑖𝑙

𝐹. 𝑆.
=

400

1.8
= 222.222 MPa    

At Pins single shear: 



A =
πd2

4
=

π222

4
= 380.133 mm2    

τ =
𝑉

𝐴
      =≫    133.33 =

2.121𝑊∗1000

380.133
   ==≫ 𝑊 = 23.896  

𝑘𝑁

𝑚
                       (1)       

Find W from bearing: 

Force @  pin A = Force @ pin C = 2.121W 

(σ𝑏)𝑎𝑙𝑙 =
(σ𝑏)𝑓𝑎𝑖𝑙

𝐹. 𝑆.
=

400

1.8
= 222.222 MPa    

A𝑚𝑖𝑛 = td = 20(22) = 440 mm2    

σ =
𝑉

𝐴
      =≫    222.2222 =

2.121𝑊∗1000

440
   ==≫ 𝑊 = 46.1  

𝑘𝑁

𝑚
                       (2)       

From Eqs. (1) and (2) Take 𝑊 = 23.896  
𝑘𝑁

𝑚
 

(b)  Use the distributed load W in part (a) to find the smallest diameter of the 
pin at B if allowable shear stress (τallow) = 80 MPa. 
 
Force @  pin B = 2.121W 

Double shear : 

V= 2.121W/2 = 2.121*23.896/2= 25.342 kN  

τ =
𝑉

𝐴
      =≫   80 =

25.342∗1000

πd2

4

   ==≫ 𝑑 = 20.08 𝑚𝑚                        

 








