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1. The magnetic bearing of a line AB is            Calculate the true bearing if the 
declination           . 
 

Solution: 

 
 

                                         
 
2. Find the fineness modulus (FM) of the following aggregate sample.  

Sieve size (mm) Weight retained (gm.) 
4.75 10 
2.36 12 
1.18 18 

0.6 20 
0.3 102 

0.15 205 
0.075 30 

 

Solution:  

Sieve size 
(mm) 

Weight retained        
(gm) 

% of weight 
retained 

Cumulative % 
retained 

FM 

4.75 10 2.51 2.51  
 

   
      

   
 

 
                

2.36 12 3.02 5.53 
1.18 18 4.53 10.06 

0.6 20 5.03 15.09 
0.3 102 25.69 40.78 

0.15 205 51.63 92.41 
0.075 30 7.55 - 
Total 397  166.38 
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3. Compute the critical path for the given problem. 

 

Solution: 

 

Events A, B, E, D, G, and H are having zero slack.  

Hence critical event 
                          
                          

4. A rectangular beam has a width of 12 in. and an effective depth to the centroid of the 
reinforcing steel of 17.5 in. It is reinforced with 3-20 mm bars in one row. Find out the 

allowable working moment that can be resisted by the section if                 

        . 
 

Solution: 
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)
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If the steel stress controls, 

   =       j d = 1.46 x 24 x 0.9 x 17.5 = 552.75 kip-in 
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If the concrete stress controls, 

   = 
  

 
 k j b    = 

   

 
 x 0.295 x 0.9 x 12 x       = 585.42 kip-in 

Allowable working moment = 552.75 k-in.          

5. Draw the SFD & BMD of the following beam. 

 

Solution: 

 

6. Design tie size and spacing of a 20” x 20” column, 12#11 bar is used in the column. 
Also show tie arrangement. 

Solution: 

As longitudinal bar is greater than #11 bar, use tie bar no #4 (12 mm) 

Spacing:  

           
 

 
     

           
  

 
     

                      

 
Use #4 bar @ 20” c/c 
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7. For a fully compensated Mat, find the depth of foundation. Given, Area = 20 m x 30 m. 
Unit weight of soil 20 KN/m3, Load 6000 KN.  

Solution: 

                                             
 

   
 

   
    

            
       

 

8. Find the total settlement of compressible soil stratum of 2 m depth and coefficient of 
volume compressibility 0.2 cm2/kg under a pressure increment of 2 kg/cm2. 

Solution: 

                      ⁄              ⁄  

                                   

9. Draw Accessibility verses movement function diagram. 

Solution: 

 

10. Write down the ECR values for As, Fe, TDS, Turbidity & TC. 

Solution: 

Arsenic: 0.05 mg/L 

Iron: 0.3 – 1.0 mg/L 
Total dissolved solids: 1000 mg/L 

Turbidity: 10 JTU 
TC: 15 Hazen 



 

DESIGN INTEGRITY - Civil Engineering Training Center, Call: 01633905761 

11.  Draw transition curve diagram of super elevation. 

Solution: 

 

12.  Diagram of railway section with its different component.  

Solution: 

 

13. Write down the factors affecting pavement design.  

Solution: 
There are so many factors which influencing the pavement design. The factors may be of 
loading, environment, materials used etc. Which are as follows. 

 Wheel load  
 Design life 

 Traffic forecasting 
 Axle configuration  

 Shear Strength 
 Contact pressure 

 Vehicle speed  
 Repetition of loads  
 Sub-grade type  
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14. Why COD is greater than BOD? Write one advantages and disadvantages of COD? 

Solution: 

Biochemical oxygen demand (BOD) is the amount of dissolved oxygen needed by 
aerobic biological organisms to break down organic material present in a given water 
sample at certain temperature over a specific time period. 

Chemical Oxygen Demand (COD) is the measure of the capacity of water to consume 
oxygen during the decomposition of organic matter and the oxidation of inorganic 

chemicals such as ammonia and nitrite. 

Advantages of COD  

 Simple & inexpensive apparatus required. 
 Comparatively rapid (data available within 3 hour) 

Disadvantages of COD 

 Does not oxidize ammonia 

 Inability to differentiate between biologically oxidizable and biologically inert 

organic matter.  

15. The amount of BOD5 in a sewage found 200 mg/L at temperature 20oC. If k = 
0.22/day, then determine the ultimate BOD.  

Solution:  

          (       ) 

     
    

(       )
 

   

(            )
           ⁄  

16. An urban catchment has are of 8 ha, 17 ha, 50 ha, 10 ha for different purposes. If the 

corresponding runoff co-efficient are 0.7, 01, 0.3 and 0.8 respectively find the equivalent 
runoff coefficient.  

Solution: 

                                 
∑     

 
 

   
[(       )  (        ) (        ) (        )]
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