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1. Draw SFD and BMD for the following beam. 

 

Solution: 

 

2. What is short term and long term deflection? 

Solution: 

Short term deflection: Occurs immediately upon the application of load.  

Long term deflection: Takes into account the long term shrinkage and creep movements.  

Short-term deflection means the immediate deflection after casting and application of 
partial or full service loads, while the long-term deflection occurs over a long period of time 
largely due to shrinkage and creep of the materials. 
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3. Draw IL for shear at A, B and C  

 

Solution: 
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4. Define pre-consolidation pressure and procedure to determine the pressure.  

Solution: 

Pre-consolidation pressure is the maximum effective vertical overburden stress that a 
particular soil sample has sustained in the past.  

Pre-consolidation pressure cannot be measured directly, but can be estimated using a 
number of different strategies. Samples taken from the field are subjected to a variety of 

tests, like the constant rate of strain test (CRS) or the incremental loading test (IL). These 

tests can be costly due to expensive equipment and the long period of time they require. 
Each sample must be undisturbed and can only undergo one test with satisfactory results. 

It is important to execute these tests precisely to ensure an accurate resulting plot. There 

are various methods for determining the pre-consolidation pressure from lab data. The 

data is usually arranged on a semi-log plot of the effective stress versus the void ratio. This 
graph is commonly called the e log p curve or the consolidation curve.  

e – log p curve: 
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5. Define: Non-Newtonian fluid, Unit hydrograph. Draw various cracks in a simply 
supported beam.  

Solution: 

Non-Newtonian fluid: A real fluid in which the shear stress is not proportional to the rate of 
shear strain (or, velocity gradient) known as non-Newtonian fluid.  

Unit Hydrograph: A unit hydrograph is defined as the hydrograph of direct runoff resulting 

from one-unit depth (1cm) of rainfall excess occurring uniformly over the basin and at a 
uniform rate for a specified duration (D hours).  

Various cracks: 

1. Cracks in concrete beams due to increased shear stress 

 

2. Cracks in concrete beams due to corrosion or insufficient concrete cover  

 

3. Cracks parallel to main steel in case of corrosion in beams 

 

4. Cracks due to increased bending stress in beams 

 

5. Cracks due to compression failure in beams 
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6. What are the factors affecting workability of concrete mix? State the reasons for cracking.  

Solution: 

 

Factors:  

a) Cement content of concrete  

b) Water content of concrete  
c) Mix proportions of concrete  

d) Size of aggregates  

e) Shape of aggregates  

f) Grading of aggregates  

g) Surface texture of aggregates  
h) Use of admixtures of concrete  

i) Use of supplementary cementitious materials.  
 

Reasons:  
a) Excess water in the mix  

b) Concrete drying too fast  

c) Improper strength concrete poured on the job.  
d) Lack of control joints (in concrete slab)  

e) Foundations poured in the winter.  
 

7. A rectangular beam of 12” x 24” section must carry a uniformly distributed live load 680 

plf and support the dead load of a wall weighing 380 plf in addition to its own self weight, 
on a simple span of 24 ft. Find out the area of steel required, using intermediate grade steel 

at a working stress of 20,000 psi and 3000 psi concrete at a working stress of 1350 psi.    = 
2.5”.  

Solution: 
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Provided four No. 8 bars all in a row (                  ) 



 

DESIGN INTEGRITY – Call: 01633905761 

8. A trapezoidal channel of 1.5 m depth and 6 m bottom width with a flow velocity 10 m/s 
has a side slope of 1:2.  Find out if the flow is sub-critical or super critical?  

 

Top width of the channel, T = b + 2 s h = 6 + 2 x 2 x 1.5 = 12 m  

Area, A = (b + s h) h = (6 + 2 x 1.5) 1.5 = 13.5 m2 

Hydraulic depth, D = 
 

 
 = 

    

  
 = 1.125 m 

Froude number Fr = 
 

√   
 = 

  

√            
 = 3.01 m  

Fr > 1, Supercritical flow  
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