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Programme: B.E. Semester: VII 
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Course:  Advanced Foundation Design  
 

 

Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

2. Missing data, if any, may be suitably assumed.  

3. Use of IS 6403, IS 8009, IS 2911 and IRC 78 allowed 

 

Im
p

o
rt

a
n

t 
N

o
te

: 
C

o
m

p
le

ti
n

g
 y

o
u

r 
an

sw
er

s,
 c

o
m

p
u
ls

o
ri

ly
 d

ra
w

 d
ia

g
o
n
al

 c
ro

ss
 l

in
es

 o
n
 t

h
e 

re
m

ai
n
in

g
 b

la
n

k
 

p
ag

es
. 
 R

ev
ea

li
n
g

 o
f 

id
en

ti
fi

ca
ti

o
n

, 
ap

p
ea

l 
to

 e
v
al

u
at

o
r 

w
il

l 
b
e 

tr
ea

te
d
 a

s 
m

al
p
ra

ct
ic

e.
  

 

  UNIT - I CO PO Marks 

1 a) With neat illustrations list and explain briefly the different types 

of shallow foundations indicating the situation under which each 

one is provided. 

CO1 PO3 

& 2 

10 

 b) A square footing is required to carry a load of 800kN. The 

footing is located at a depth of 1.5m below the ground surface. 

The properties of the soil are G=2.7, e=0.4, c=20kN/m2, ɸ=25º. 

Assume ground water table is at the ground surface. Design the 

plan dimensions of the footing FS=2. Adopt Terzaghi’s analysis  

Nc=(Nq-1)cotϕ 

Nq=eπtanϕtan2(45+ϕ/2) 

Nγ=(Nq-1)tan(1.4ϕ) 

CO1 PO3 & 

2 

10 

  OR    

2 a) List and briefly explain the basic requirements for a satisfactory 

shallow foundation 

CO1 PO3 & 

2 

06 

 b) A rectangular footing, with a plan area of 1.4m x 2m is to be 

placed at a depth of 2m below the ground surface. The footing 

would be subjected to a load inclined at 100 to the vertical. The 

subsoil is clayey, sandy silt with saturated unit weight of 

18kN/m3 and c=10kN/m2 and ɸ=30. Assuming the rate of 

loading is such that drained condition prevails, compute the 

magnitude of load the footing can carry if the water table is at the 

base of the footing. Use IS 6403 recommendations and take 

FS=3 

Additionally, What will be the safe load if undrained condition 

prevails? Take Cu=30kN/m2,  ɸ=0, Nc=5.14, Nq=1 and Nγ=0. 

CO1 PO3 & 

2 

14 

  UNIT - II 
   

3 a) Proportion a rectangular combined footing for uniform pressure 

under deadload plus reduced live load, the following data: 

CO1 PO3 & 

2 

10 

U.S.N.           



 

 

Allowable soil pressures: 

150 kN/m2 for DL + reduced LL 

225 kN/m2 for DL + LL 

 

Column loads Column A (kN) Column B (kN) 

DL 540 690 

LL 400 810 

Distance c/c of columns = 5.4 m 

Projection of footing beyond Column A = 0.5 m 

 b) A footing 2m square rests on  soft clay soil with its base at a 

depth of 1.5m from ground surface. The clay stratum is 3.5m 

thick and is underlain by a firm sand stratum. The clay soil has 

the following properties. wL=30%, wn=40%, G=2.7, ɸu=0, 

cu=0.5kg/cm2. It is known that the clay stratum is normally 

consolidated. Using Skempton’s equation, determine the net safe 

bearing capacity of the footing. Compute the settlement that 

would result if this load intensity were allowed to act on the 

footing. Natural water table is quite close to the ground surface 

CO1 PO3 & 

2 

10 

  UNIT - III  
   

4 a) A group of 9 piles arranged in a square pattern with diameter and 

length of each pile as 25cm and 10m respectively, is used as a 

foundation in soft clay deposit. Taking the unconfined 

compressive strength of clay as 120kN/m2 and the pile spacing as 

100cm centre to centre, find the load carrying capacity of the 

group by considering both individual and group action . Assume 

the bearing capacity factor Nc=9 and adhesion factor = 0.75. A 

factor of safety of 2.5 may be taken. 

CO2 PO1&2 12 

 b) Explain pile integrity test CO2 PO1&2 08 

  OR  
   

5 a) Find the uplift capacity of the pile embedded in a sandy strata 

Given:  

Dia = 0.4m, Length = 20m, Depth of GWT = 2m from surface,  

γsat = 19.5kN/m3, γb= 18kN/m3,  γw=10kN/m3, γconc = 24kN/m3, 

ɸ=δ=38º,    Dc = 14.5B,  K=2.3 

CO2 PO1&2 10 

 b) Enumerate the term negative skin friction and methods of 

reducing the same. 

CO2 PO1&2 06 

 c) List any four circumstances when a pile foundation is provided. CO2 PO1&2 04 

  UNIT - IV 
   

6 a) A concrete pile 0.3m x 0.3m and 5m long is subjected to a 

horizontal load of 5kN and moment of 4 kN-m at the ground 

level. Taking k’= 2 x 104 kN/m3, calculate the maximum BM and 

deflection if  

a) the head of the pile is considered to be free  

b) b) when the head is fixed with no external moment.  

CO2 PO1&2 20 



 

 

The value of E = 3 x 107 kN/m2. Use Reese and Matlock method. 

Refer the table for non dimensional coefficients for laterally 

loaded pile 

  UNIT - V 
   

7 a) Define swelling pressure and enumerate its influence on soils. 

Describe briefly the method of determining the same in the 

laboratory. 

CO3 PO1,2 06 

 b) Briefly enumerate the methods adopted to minimize the potential 

damage caused by an expansive soil on a structure 

CO3 PO1,2 08 

 c) Explain the concept of a CNS layer CO3 PO1,2 06 

Table 1 (For Q 6b) Non dimensional coefficients for laterally loaded pile (Reese and 

Matlock)
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