APPLIED GEOTECHNICAL ENGINEERING (15CV53)
SCHEME & SOLUTION IAT-2

1.(a) Define earth pressure at rest with a neat sketch.
Ans:- Explanation- 2marks, Fig— 1mark.
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1.(b) Compare between Coulomb’s and Rankine’s theories.
Ans:- Comparlson -4 points- 4marks \
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1.(c) A retaining wall of 9m height retains cohesionless backfill with e=0.6, ®=33- and
G=2.68. The surface is level with the top of the wall. The water table is at a depth of 3 m
from the ground surface. Obtain pressure distribution diagram and determine the total

active pressure and its point of application. Take yw = 10 KN/m?3
Ans:- Pressure distribution diagram — 1.5 mark

Ka = 1-sin33/ 1+sin33 = 0.295 — 0.5 mark

va= Gyw/l+e = 16.75 kKN/m® - 0.5 mark



vsub =( G-1)yw/1+e = 10.5 kN/m® - 0.5 mark
p1 = 0.295%16.75*3 = 14.823 KN/m? — 0.5 mark
p2 = 0.295*16.75*3 = 14.823 KN/m? — 0.5 mark
ps = 0.295*%10.5*%6 = 18.585 KN/m? — 0.5 mark
ps = 10*6 = 60 KN/m? — 0.5 mark

P1=0.5* pp *3 =22.23 KN/m — 0.5 mark

P2 = p2 *6 = 88.94 KN/m — 0.5 mark

P3 = 0.5* p3 *6 = 55.575 KN/m - 0.5 mark

P4 =0.5* ps *6 = 180 KN/m - 0.5 mark

P=P1+ P2+ P3+ P4=346.925 KN/m — 1.0 mark
Point of application = 2.577 m — 1.0 mark

2.(a) Explain the Swedish Circle method of stability analysis for a C-® soil.

Ans:- Figu rre\-gvmaréks, Explanagion with formula — 4 marks.
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2.(b)  Explain the Fellinious method of locating the center of critical slip circle.

Ans:- Figure- 2 marks, Explanation — 3 marks
In case of slopes in homogeneous cohesive soil deposits, the centre of a critical circle can be

directly located by using Fellenius direction angles.
Table 2: Fellenius direction angles for locating critical slip circle

Centre of

rotation : . Slope Angle o Angle y
1:1 28° 37°
1:1.5 262 359
1:2 25¢ 35¢
1:3 25° 35?
1:5 252 37¢

For any given slope the corresponding direction angles a and g are set out from the base and the
top as shown in figure. The point of intersection of these two lines is the centre of critical circle.
In case of c-f soils the procedure for locating critical slip surface is slightly different and is as
given below:

~ Curve of factor of
~
safe
0" @ Fmin ty
~
Centre of critical ™ N
circle

Locate point O1 the centre of Fellenius circle. Locate point P at 2H below the top surface of the
slope and 4.5H from the toe of the slope. Extend backwards the line PO1 beyond O1. Construct
trial slip circles with centres located on the extended portion of the line PO1. For each of these
trial slip circles find the F.S by the method of slices. Plot the F.S for each of these trial slip
circles from their respective centre and obtain a curve of factor of safety. Critical slip circle is the
one that has a minimum F.S.

2.(c) A 6 mdeep canal is to be excavated through a soil with C = 15 kN/m?, ® =20, ¢ = 0.65 & G =
2.6. The side slope is 1:1. If Sn = 0.06, determine the FOS wrt cohesion when the canal runs full.
What will be the FOS if the canal is rapidly emptied? Take Taylor’s stability no: for this
condition as 0.114.

ANs:- ysub=( G-1)yw/1+e = 9.697 kN/m®* — 1.0 mark

Fc=C/Sny H=4.29 — 1.0 mark

Ysat =( G-e)yw/1+e = 19.69 KN/m® — 1.0 mark
Fc=C/SnyH=1.11 -1.0 mark



3.(a) Explain with a neat sketch, Culmann’s construction for active pressure.

Ans:- Figure — 3 marks, Explanation — 5 marks
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3.(b) Explain briefly the types of slope failure.

Ans:- Explanation- 3 marks, figure- 3 marks.

Broadly slope failures are classified into 5 types as:
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3.(c) A homogeneous slope 15 m high is made of ¢ — ¢ soil with unit weight of ISKN/m?,
unit cohesion of 50 kPa and angle of internal friction of 25°. Compute the factor of safety
with respect to cohesion and the critical height of slope. Assume Sn = 0.05.

Ans:-

Fc= C/ Sn*y*H = 50/ 0.05*18*15 = 3.704 — 1.5 mark

He=Fc* H =3.704*15 = 55.55 m — 1.5 mark



