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Q1. What are basic types of shear failures of foundations? Explain them in

detail with neat sketches along with their significance?

one of them in detail?

[10 Marks]
Q3. Figure shows the details of an embankment made of cohesive soil with

¢ =0and ¢ =30 kN/m> The unjt weight of the soil is 18.9 kN/m?. Determine
the factor of safety against sliding along the tria] circle as shown in figure.
The weight of the sliding mass is 360 kN acting at an €ccentricity of 5.0 m
from the centre of rotation. Assume that no tension crack develops. The

central angle is 70°.

[10 Marks]
Q4. A footing 2 m Square, subjected to a centric vertical load, is located at 5
depth of 1.0 m below the ground surface in a deep deposit of compacted sand
(¢, =35°, ¢_=30°, and Vsa: = I8KN /m’). The groundwater level is 5 m below
the ground surface, but you should assume that the soil above the groundwater
is saturated. The friction angles were obtained from plain strain tests,

Determine the allowable bearing Capacity for a factor of safety of 3.

[15 Marks]

QS. A trapezoidal masonry retaining wall 1 m wide at top and 3 m wide at itg

bottom is 4 m high. The vertical face is retaining soil (¢ = 30°) ata surcharge




and masonary are 20 kN/m?3 and 24 kN/m3 respectively. Assuming the
coefficient of friction at the base of the wall as 0.45, determine the factor of
safety against sliding. Also determine the factor of safety against overturning

(Use Rankine’s earth pressure theory).
[20 Marks]

Q6. Compute the safe bearing Capacity of a continuous footing 1.8 m wide,
and located at a depth of 1.2 m below ground level in a soil with unit weight
Y =20 kN/m3, ¢ =20 kN/m?, and ® = 20°. Assume a factor of safety of 2.5.
Terzaghi’s bearing Capacity factors for ¢ =20°are N, = 17.7, Nqg = 7.4, and
Ny=15.0, what is the permissible load per metre run of the footing?

[15 Marks]

Q7. A concrete pile 458 mm x 458 mm in cross section is embedded in a
saturated clay. The length of embedment is 16 m. The undrained cohesion, c,,
of clay is 60 kN/m?, and the unit weight of clay is 18 kKN/m’. Use a factor of
safety of 5 to determine the allowable load the pile can carry. (2). Use the o
method. (b). Use the £ method.

[10 Marks]
Q8. A line load of 100 kN/metre run extends to a long distance, Determine

the intensity of vertical stress at a point, 2 m below the surface and (1) directly
under the line load, and (i1) at a distance of 2 m perpendicular to the line. Use
Boussinesq’s theory.

[10 Marks]

-End of Exam-




APPENDIX — A

Taylor’s method:
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The depth of tension crack b, =2c /
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Various €quations have been proposed for N, in the literature. Among the pupular equations ar

Vesic (1973): N, = 2(;\’ + 1lian b b,in degrees
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The ultimate net b&t{mﬂ capacity equations for general failure are
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TABLE 12.2 Geometric Factors for Use inTheoretical Bearing Capacity Equations
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Note 1: If the shear strength of the soif above the fooling is low compared with that of the soil befow the footing, vou should set all
depth factoes 1o LThe term tan™" = isin radians,

Note 2: The depth and shape factors for inclines laad’s should be set1o 1. For toading inclinad in the direction of the width, B

2

&= 80%in Figure 12.30d, n=ng= (2 % -g—)/ 1+ ok Far loading inctined in ihe direction of the length, L 6= 0°in Figure 12,104,

n=r = (2 4+ ;)/(1 - ;) For pthar loading condidons, n= 1, cos®y + ngsin® e,
For pure clays, o = 0°.
_ L
T =V, + YD, = 5.7c + ng
Daeeure = 5.7¢, for continuous footings,
et = L3 x8.Tc=T4¢ --(Eq. 14.127)

{for square or circular footings, ¢ being the cohesion. )

Dretuae =[Gy — ]’Df]
qnet,safe = [Qnet,safe / F OS]
QSafe == [Qnet,safe + }/Df]
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Rankines earth pressure theory:
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Equations for estimation of Pile capacity:

Q. =0Q,+0Q,

Q A

For plles in sa‘furated clays in unchamed condmon ((p )

Q N*‘C;!A = 9{? A : . ‘ QS “‘zp ALf ; f= Kﬂ'ztﬁﬁ,at

Q.=plf, """(‘?‘*‘ 29

Table 14.4 Variation of A with L [Eq. ( 14.25)]

L{m) A L {m) A
0 0.5 35 0.136
5 0.318 40 0.127
10 0.255 50 0.123
15 0.205 60 0.118
; X 20 0.177 70 0.117
f=ac, 25 0.155 80 0.117
: 30 0.145 90 0.117

Boussinesq’s solution:
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