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1 (a)  Differentiate between: 

1) Void ratio and porosity 

 
2) Specific gravity of solids and mass specific gravity 
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1 (b) 

Prove from phase diagram that Ɣ𝑡 = (
𝐺𝑠+𝑠𝑒

1+𝑒
)Ɣ𝑤 
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2 (a) A fully saturated soil sample has a water content of 35 % and specific gravity of solids of 

2.65. Determine its porosity, saturated unit weight and dry unit weight. 
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2 (b) 

 

 

 

 

A 5000 m3 embankment is to be constructed with a void ratio of 0.85. The details of the 

borrow pits are given below. Find the most economical pit. 

Pit Void ratio Cost per m3 

X 0.95 30 

Y 1.65 25 
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3(a) Explain the determination of water content by oven drying method. 
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3(b) In a specific gravity test the following observations were recorded : 

Mass of dry soil = 103 g 

Mass of density bottle + soil + water = 538 g 

Mass of density bottle + water = 474.6 g 

What is the specific gravity of solids? What is the percentage error in calculating specific 

gravity if 2.5 ml of air got entrapped in mass of density bottle + soil + water? 
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4 (a) Explain with a particle size analysis curve : 

1) Well graded soil 

2) Gap graded soil 

3) Poorly graded soil 

4) Fine grained soil 
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4 (b) A soil sample consisting of particles ranging from 0.5 mm to 0.01 mm is put on the 

surface of still water of 5 m deep tank. Calculate the time of settlement of the coarsest and 

finest particles of the sample to the bottom of the tank. GS = 2.66 and η = 0.01 poise.  
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5 (a) Explain the determination of in-situ density by core cutter method. 
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  5 (b) A sample of sand was found to have a water content of 20 % and bulk unit weight of 1.93 

g/cc. Laboratory tests on the soil sample indicated the void ratios in the loosest and 

densest possible states are 0.90 and 0.50 respectively. Calculate the relative density. Take 

Gs = 2.65. 
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