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Note : Attempt a// questions. If required any missing data;
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1. Attempt any two parts of the following : (6.5x2=13)

(a) Discuss about the Westergaard's solution for the

determination of the vertical stress due to appoint load P

in an elastic solid medium. Cornpare the utility between

Westergaard's solution and Boussinesq's solution.

A concentrated load of 40 kN is applied vertically

on a horizontal ground surface. Determine the vertfcal

stress intensities at the following points :

(i) At a depth of I m and at a radial distance of 3 m

from the line of action of the load.

(ii) At a depth of 3 m and at a radial distance of 1 m

from the line of action of the load.
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(b) The 5 m x 10 m area shown in Fig. l1 is uniformly loaded

with 100 kPa. Find the vertical stress at a depth of 5 m
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Fig. la

(c) Draw a Newmark's influence chart on the basis of
Boussinesq's equation, for an influence factor of 0.005.

Using this Newmarks's chart; deterrnine the vertical

stress intensity at a depth of 2'0 m below the point A of
the raft footing shown in Fig. lb. The uniformly distibuted

load on the raft is 8.5 Um2.
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2. Attempt any two partsofthe following: (6.5x2=13)

(a) Write the Meyerhofs bearing capacity equation along with

the detailed equations of their correction factors. AIso

calculate the settlements of shaliow foundation due to

(b) Asquare foundation is 1.5 m x 1.5 m in plan. The soil

supporting the foundation haS a friction angle g, : 20o

and c'= 15.2 kN/m2. The unitweight ofsoil, y: l7.g kN/m3.

Determine the allowable gross load on the foundation with

a factor ofsafety of4 for the general and local shear failure

ofthe soil. Assume that depth of foundation is 1.0 m. For

g'= 20o,\ = 17.69, N = 7.44, N = 3.64, N,": ll.g5,

N'o = 3.88 and N', :1.12.

(c) Fig. 2(a) shows a shailow foundation on a deposit ofsandy

soil that is 3 m x 3 m in plan. The actualvariation of the

values ofthe modulus of elasticity with depth determined

by using the SpT values are also shown in Fig. 2a. Using

ECE0 I r/PUR4 027 o (l _ Dv a. ) [Tarn Over

IJ:

http://www.UPTUonline.com

aktuonline.comaktuonline.com

aktuonline.com

http://www.UPTUonline.com
https://www.aktuonline.com
https://www.aktuonline.com
https://www.aktuonline.com


_"t...t
.5 nr

It
BX
3m

i

the strain influence factor method, estimate the elastic

settlement ofthe foundation after five years of construction'

Y= 1?.8ttNr'mg,rk\/glo o;l o;2

L=
x3m
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Fig.2a

3. Attempt any two parts of the following: (6x2=12)

(a) A group of 20 piles, each having a diameter of 400 mm

and 10 m long, are arranged in 4 rows at a spacing 1'0 m

centre to centre. The capacity of each pile is 380 kN'

Determine the group capacity of the piles'

(b) What do you mean by laterally loaded piles ? Why batter

pilesaremoreeffectivethanverticalpilesinresistingthe

,horizontal fouOis,f Give all the basic steps to find the forces

in piles bY the Column's Method'
i
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(c) Explain all the components with their relevant use with a
neat sketch. Write about the various methods for
rectification of Tilts and Shifts in the wellfoundation.

4. Attempt any two parts of the following : (6x2=12'1
(a) What are the various methods for analyzing the stability

analysis of finite slopes ? Write all the steps with their
neat sketch; involved in the Bishop,s simplified method
of slices for analyzing the stability of slopes.

(b) Discuss the Taylor's stability number. Show and briefly
explain the curve between stability number and slope
angle.

A slope of infinite extent is made in a dense sand
layer at an angle of 30o to the horizontar. Determine the
factor ofsafety ofthe slope against the shear failure ifthe
angle of internal friction of the soil be 36".

(c) What do you mean by coefficient of elastic uniform
compression ? Write the Barken,s equation for the this
coefficient.

A machine weighing 550 kN is mounted on a
concrete foundation block on soil layer, having area
26 m2 and its weight is 1025 kN. The system is subjected
to a central vertical rinear forcedvibration. The coefficient
of elastic uniform compression forthe soil is 120000 klI/m3.
Calculate the natural frequency of the system.
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