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End Semester Examination, Autumn Semester, 2011-12 

Sub. No: - CE 40003 
Time:- 3 hrs 

Subject: - Foundation Engineering 
Max. Marks: 50 

Answer all the questions (assume any suitable value if required) 

' Q1. Determine the depth of penetration of the cantilever sheet pile for factor of safety 1.3 as shown 
in Fig1. Consider the effect of water in both the sides. [10] 

Q2. Design a 8m high geotextile retaining wall is to backfill with granular soil having properties of 
Ybackfill = 19 kN/m3, Dbackfill = 0.9$backfill = 32°, Ka = 0.28, and c backfill= 0. A geotextile with allowable 
tensile strength of 25 kN/m is intended to be used in its construction. The foundation soil 
properties are given as: y foundation= 20 kN/m3, $foundation = 10°, Dfoundation = 0.95$toundation, c = 25 
kN/m2, Ca = 0.8c. Check the stability only for overturning and sliding. The factor of safety against 
overturning and sliding is taken as 3. Consider a uniform surcharge of 10 kNfm2 acting on the 
reinforced retaining wall. [10] 

Q3. Check the stability of the gravity retaining wall as shown in figure 2. Take the net ultimate soil 
pressure equal to 600 kN/m2. Use Coulomb's theory. Neglect the effect of passive lateral earth 
pressure effect. Ka = 0.417. [10] 

Q4. Design a pile group consisting of RCC piles for a column of size 650mm x 650 mm carrying a 
load of 5000 kN. The exploration data reveal that the sub-soil consists of deposit of soft clay 
extending to a greater depth. The other data of the deposit are: Compression index= 0.10, Initial 
void ratio= 0.9, Saturated unit weight= 19 kNfm3, Unconfined compressive strength= 40kNfm2. 
Proportion the pile group for the permissible settlement of 50 mm. Design the pile group by 
considering both bearing and settlement criteria. Use a factor of safety 2.5 against bearing and 
assume adhesion factor of 0.8. [10] 

QS. (a) Describe how tip resistance and friction resistance of pile can be separately determined by 
~~~ ·~ 

(b) A group of 9 piles passes through a recently filled up vary soft clay. The depth of .fill= 3m. 
The diameter of pile is 300mm and spacing is 900mm. If Cu = 20 kN/m2, y= 15 kN/m3, compute the 
negative frictional load on the pile group. [3] 

(c) Describe why the bearing capacity of foundation increases due to the application of 
geosynthetic reinforcements below the foundation. [2] 
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