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(a) Q. No. 1 is compulsory. Answer any 3 of the remaining questions.

(b) Assume suitable data, wherever necessary.

(a)

(b)

(c)

(d)

(€)

(b)
";'Ef_wz 10 kN/m”.

Answer any 4.

Determine the factor of safety with respect to cohesion for a subrﬁérged"’

embankment 20 m high and having a slope of 60". The properties of, soil dre ¢
=20°, ¢ =40 kN/m? and Y'sa = 19 kN/m’. Taylor’s stability numbcr Sng 0.097.
Compare Rankine’s theory of lateral earth pressure to Cignlamlq_ﬁs theory of
lateral earth pressure. | | “

Find the safe bearing capacity for a circular foundation Gf d1ameter 2.5 m rested
at a depth of 2.0 m below the ground level in a 5011 havuig c=8kN/m?and Y =
19 kN/m° using Terzaghi’s method. Take FQS— IMN. =37.2, Ng =225 and
Ny=I9T. -

What are the conditions where a pile fnundattﬁn is more suitable than a shallow
foundation? N X ;*:.'";:

With the help of neat skepch%fsﬁ;- ';;-_g_?q;lﬁin | bmjection condition and ditch

u _L.,
% "

condition.

A 10 m high cut has been made at an angle of 38" to the horizontal. A possible
circular failure surfhce H‘as a radius of 22 m and is passing through the toe of
the cut slope an,d through a point 5 m away on the top ground from the edge of
the cut. The welght 0f the tailure mass is 1500 kN and its centre of gravity 1s at
a dwtaqce 1@, m.ﬁom the centre of the failure circle. The properties of soil are ¢
= 40/ kN/m 50 = 18° and Y = 20 kN/m’®. Determine factor of safety that would

be ayallabie on the said failure surface for the cut. Use friction circle method.

'fly_cgfapm;ne the active earth pressure on the retaining wall shown in Fig. 1. Take
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¢ = 367
Y = 18 kN/m?

= ¥ wr. :

= Tg%
35m  ®=39
Yo = 19 kN/m?

i o
| Fig. 1. K

3. (a) With the help of neat sketch, explain Culmannis

2.5 m

10
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3
4. (a) A chimney with a rigid base 2.5 m square footing is placed at a depth of 1.2 m
below the ground level. The soil is clay with ¢ = 30 kN/m? and unit weight of }
19.7 kN/m’. The weight of the chimney is 100 kN and it has a resultant wind{
load of 25 kN acting at a height of 1.2 m above the ground level acting parﬂﬁél{“"”
to both of the sides. Determine the factor of safety with respect to hﬁanng
capacity using Vesic’s theory. " § 08
(b) What are the limitations of plate load test? o 06
(c) Explain m detail the effect of water table on ultimate bearmg capamty of
shallow foundations. ) 06
5. (a) A pile of 450 mm diameter and 10.5 m length is dﬁven m a deposit having
deposit having ¢ = 0, ¢ = 30°, Y = 16.5 kN/m» and N = 18.5 kKN/m’.
Considering critical depth to be 15 times the, {kameter nf the pile, Ng =35, k =
3.2 and & = 20", calculate the safe load thatthe pﬂi‘: can carry if the water table
1s located at a depth of 2.5 m from the gToundIEVelAssume WS =12, 10
(b) An open cut 12 m deep is to be 5uppzartedby ?fﬁstruts located at depths 1 m, 4 m
and 9 m from the top of the cut m a 5@14 Whose profile from the top of the cut is
as follows: 0 mto 2 m: ¢ = 10 kN/mZ“-T‘ = 17 kN/m’; 2mto 5 m: c= 30
kN/m?, Y = 19 kN/m" and an 612 m: ¢ = 50 KN/m?, Y = 20 kN/m®. Find the

forces in the strutgsif thea,r centre to centre spacing along the length of the cutis 10

2.5m. & N
6. (a) Writea short niofe aﬁ imperfect ditch conduit. 5
(b) What are fh,e_?-ﬁdyéhiages of reinforced earth structures? 5

(c) Wlththeheipf)f a ncat sketch, explain in detail the design considerations for
méghanically stabilized earth structures. 10
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