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Instructions: Answer all questions. State all your assumptions. 

1. A 10-m wide embankment will be constructed with a dense, moist, granular fill withy= 19 kN/m3 on 
10-m thick, normally consolidated, silty clay with a homogeneous appearance. The silty clay is 
characterized with Ccl(l +e0) = 0.25, C,./(1 +e0) = 0.02, y = 17 kN/m3

, vertical hydraulic conductivity = 
10-7 crn!s, constrained modulus = 15000 kPa, and Su = 25 kPa. The water table is at ground surface. 
Assuming the applicable factor of safety to be 1.25 against bearing capacity failure, find the maximum 
possible height of the embankment if the embankment is to be constructed after improving the site by 
pre loading with 100 kPa surcharge placed along the embankment footprint maintained over 6 months. 

[20] 

2. A 35-kPa preload will be placed over a circular area of 30-m diameter at a site underlain by 3-m thick 
medium-soft clayey silt (OCR= 1.5, cv = lxl0-2 cm2/s, CJ(l+e0) = 0.25, C,./(l+e0) = 0.02, y= 17 kN/m3

, 

Su = 10 kPa) over 0.5-m thick free-draining sand (y= 18 kN/m3
). The sand layer is in tum underlain by a 

7-m thick, soft clayey silt (cv = lxl0-3 cm2/s, CJ(l+e0) = 0.3, y= 16.5 kN/m3
, su = 0.3xa-v'). The soil 

sequence described above is underlain by free-draining sand. Find the surface settlement after 
maintaining the preload for 8 months assuming the water table to be at the surface of the upper clayey 
~k ~~ 

3. A 10-m thick normally consolidated clayey silt (cv = lxl0-2 cm2/s for vertical drainage, Ccl(l+e0) = 0.25, 
C,./(1 +eo) = 0.02, r = 17 kN/m3

' Su = 10 k:Pa), which appears to be homogeneous is undergoing 
consolidation under 30 kPa preload placed over a circular area of 8-m diameter. The clayey silt is 
underlain by a thick layer of dense, free-draining sand. PVDs, 11 0-mm long and 4-mm thick in cross 
section, were installed to penetrate the top 8 m of the clayey silt underneath the loaded area in a 
triangular pattern at 1.2-m centers using a mandrel with a cross section equal to that of a circle of 65-mm 
diameter. The water table is at ground surface. Assuming the discharge capacity ofPVDs to be infinite, 
estimate the settlement after 15 days ofpreloading. [20] 

Useful formulas: 

7;, ~ (n/ 4) x ( U /100 Y for U ~ 60 % 7;, ~1.781-0.933log(l00-U) for U>60% 




