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BUET M.Sc Admission Test - 2017 

Civil Engineering Department 

Total Mark: 100  

Time : 1 hour 

1. Draw the breakpoint chlorination curve.  

Solution: 

 

2. Draw qualitative figure of Rigid and flexible pavement.  

Solution: 

 

Fig: Typical cross section of rigid pavement. 

 

Fig: Typical cross section of flexible pavement. 
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3. The values of liquid limit, plastic limit and water contents are 20%, 20% and 40%. Determine 
plasticity index and liquidity index. 

Solution: 

                                    

                   
    

     
 

     

     
      

4. Write down the full meaning of following term – AADT, ESAL, MRT, TOD, IST  

Solution: 
 

AADT - Average Annual Daily Traffic 
ESAL - Equivalent Single Axle Load  

MRT - Mass Rapid Transit 

TOD - Transit Oriented Development  
IST - Information Systems Technology 

5. A partition wall is 5” thickness, 25’ length and 10’ height. Using standard brick size determine 

the amount of bricks, cement and sand if the mortar ratio is 1:3 

Solution:  

                               
 

  
            

Dimension of one brick without mortar                      
Dimension of one brick without mortar                

                      
                     

          
               

                                     
                       

            
           

                                          

                                            

                 
 

 
                  

               
 

 
                   

6. A rectangular channel is 3 m width and 1.5 m depth. Determine the rate of flow if manning’s 
coefficient is, n = 0.014 and bed slope of the channel is, S = 0.001 

Solution:  

                          

http://encyclopedia.thefreedictionary.com/Average+Annual+Daily+Traffic
http://encyclopedia.thefreedictionary.com/Average+Annual+Daily+Traffic
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7. An 8-ft-span cantilever beam has a rectangular section and reinforcement as shown in Fig. The 

beam carries a dead load, including its own weight, of 1.5 К/ft and a live load of 0.9 К/ft. Using fc’ = 
4 ksi and fy = 60 ksi, check if the beam is safe to carry the above loads. 

 

Solution: 

                                                        ⁄  

                   
    

 

 
 

         

 
                       

   
     

       
   

 
        

            
         

                              

  
 

  

 
    

    
         

   
   

 
 (     )  

         

    
 (     )              

Therefore, it is a tension controlled section and    0.9 

           (  
 

 
)                (     

    

 
)                      

The beam is safe to carry the above loads 

8. Determine the determinacy and stability of the truss.  
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Solution: 

Here, Number of member, m = 19 
Number of joints, j = 11 

Number of reactions, r = 4 

Now, m + r = 23 > 2j = 22 

So the truss is indeterminate (1st degree) and stable 

9. Draw SFD and BMD for the following beam.  

 

Solution: 

 

10. A retaining wall has a granular soil backfill with a level top. For the un-drained condition 
(   ) of the backfill, determine the maximum depth of the tensile crack if   = 16 KN/m3 and    = 
17 KN/m2 

Solution: 
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 √  

 
      

     √ 
         

 

 

11. In a reciprocal leveling find the true elevation of Q if the reduced level of P is 100 m.  

Station Reading station point 
 P Q 

P 3.69  2.48 
Q 4.59  3.34 

 
Solution:  
   

When the instrument is at P,  
Apparent difference in elevation P and Q = 3.69 – 2.48 = 1.21 (Q higher) 
 
When the instrument is at Q,  
Apparent difference in elevation P and Q = 4.59 – 3.34 = 1.25 (Q higher) 
 

True Difference in elevation = 
           

 
 = 1.23 (Q higher) 

True elevation of Q = 100 + 1.23 = 101.23 m  
 

12. A 100 mm diameter tube well is sunk from a 10 m thick confined aquifer having a co -efficient 
of permeability equal to 0.75 lps/m2, The depth of water below the piezometric level is 30 m and it 

falls 2 m in tube well while pumping. Calculate the discharge of the tube well when radius of circle 
of influence is 30 m.             

Solution:  

                                        

       ⁄                           ⁄               ⁄  

                       
        (    )

  (   ⁄ )
 

  
                             (     )

   (      ⁄ )
 

             ⁄                 ⁄  

13. In a natural state, a moist soil has a volume of 0.33 ft3 and weight 39.93 lb. The oven dry 
weight of soil is 34.54 lb. if the specific gravity is 2.75, calculate dry unit weight and void ratio.  

Solution: 
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14. Calculate the passive earth force on a wall of 15’ height with sand backfill. Assume the wall 
surface is smooth (  = 115 pcf and   = 300). Also find the location of force.  

Solution: 

                                                

   
      

      
 

       

       
   

                                             

                                    

                      

   
 

 
                                            

                  
 

 
 

  

 
                                  

15. A 16 mm diameter steel bar is 600 mm length. Determine the following mechanical properties 
from the diagram: (a) modulus of elasticity (b) yield point (c) ultimate strength. 
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Strain   Elongation/Length 

Stress   Load/Area 

                   
         

      
            

Modulus of Elasticity, E   slope of stress-strain diagram within proportional limit 

  
      

       
                          

            
         

      
            

                  
          

      
            

 

16. Determine Ix and Iy for the half circle.  

 

Solution: 
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