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Q.No. Details Marks CO BT.

Q"l Short Questions (Any 10) {,,

1. Short piles unrestrained at top fail by rotation as a rigid body about a

centre of rotation. (True/ False)

sha pe of well foundation is considered to be highly
effectlve and econom ical.

3" Define negative skin friction in pile foundations.
4. Depth of well foundation should not be less than 1.55 times

maximum scour depth. (True/ False) '' 
,,

5. Passive pressure acting on the toe of the retaining wall disturbs the
stability of retaining wallagainst sliding.(True / False)

6. Vertical pressure remains constant in static method of pile load
carrying capacity when the depth of pile > critical dept. (True / False)

7. State 'th'b various alternatives to improve FOS during sliding in

retaining wall.
8. ln order to reduce the time of consolidation and improve strength:of

soft clayey soils_ ground improvement technique ls

adopted.
9. Specify the frequency ratio range in machine foundation to ensure

stability of foundatibn w.r.t to amplitude criteria.
10. type ofgeosynthetics facilitate interlocking of

soi l/a ggregat"e pa rticles with i n thei r openi ng

ll. lS code method to obtain lateral load carrying capacity of piles is

applicable only for short piles. (True/ False)
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Q.2 A 300 mm circular pile is driven 5 m below ground level In pre-loaded

clay. The load to be applied ls l- m above the ground, c, = 100kPa,. a = 0,3.

a. Determine the allowable vertical pile load carryir'tg capacity using

static method (FOS =2.5).
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Determine the allowable ultimate lateral load that can be applied
on a pile using lS 2911methods and Broms Method with M, = 169
kNm, Assume Kr. = 15 MN/m2, E = 10 x LO2 MN/m2, FOS =2.5.

b.

Q.3 A gravity retaining wall is shown in the figure. Use 6, = 2/3 $, and Coulomb,s
active earth pressure theory. Determine following:

(a) Factor of safety against overturning
(b) Factor of safety against sliding
(c) Check for bearing capacity failure
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pierfor bridge over river, with 5.5 m x 10.5 m in plan and
below scour level D = 18 m is subjected to the following

loads in a granular deposit: W = t6,OO0 kN; H = 3500 kN, moment about base
level = 40,000 kN The value of $ of the granular soil = 30', wall friction 5 =
2/3$, allowable bearing 65 t/m2; and kt f k" = rt) = !. Unit weight ofgranular
soil is 20 kN/m3. Check the lateral stability of the well under the above forces
according to IRC 45 (1,972) recornmendations.

A well foundation
the depth of well

10 c04 l1213,4

Q.4 A vertical compressor having two cylinder possess weight of 20 I is driven by
an electric motor weighing 5 t working at 1000 rpm. The length and breadth
of the base of the foundation block are Lx = 10.5m and Ly = 6.5 m, and it
weighs 100.4 tons. The foundation is resting,on 8m thick oc clay having Cc =
0.3; Cr =0.04 and €o = 0.65. check for the settlement at the middle of the clay
layer.

The data offorces generated are as follows:

(a) Unbalanced forces: vertical = 5.00 tons; horizontal = 0 ton
(b) Unbalartced rocking rhoment = 3 t and (D = 60"
(c) Centre of gravity of systern; x = 5.25 m from edge; y = 3.25 from

edge; z =X..2m from base.
(d) M,o = Mass moment of inertia of systern = 40.8 t ms2
(e) Determine the natural frequeRcies in vertical, sliding, rocking

(uncoupled modes) and also in the coupled frequencies of vertical,
sliding and rocking mode if C, = 6.0 x 103 t/m3 and safe bearing

OR

ca a 400 kN/m'z
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Formulations and Graphs
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Lateral Deflection in Cohesive soill( : rr-rodulus ol subgrade reaction in l!{Nlmr

60

Brom's Chart

l0

13
Dirnelsionless Lelgth Bl

2

sinz B sin (l - 6) 1+

sin2

sin (Q' + &) sin (f' - i)
sin (il - 0) sin (p + r)

r"-
sir:2 1] . sin (p + 6)

A,: Po

W
I
L

{(!' + :} sin (0' + t
sirr (p + d) sin ([] * i)

.a

Short Piles in Cohesive soil
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Long Piles in Cohesive soil

L

-t

.::
{1krl
>'l

.?

a
2
.s

.E
a

1{)0

60

":^ +0

I
c
a

-!

5

_1 ,+ 6 111 :0 -l0 100 l*O ",t00 b00
Ulti.nrnic ce si stlnc r l:rr:lrnlf ltl M,,l C,,81

Short Piles in Cohesionless soil

Lateral deflection in Cohesionless soil
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