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FIFTH SEMESTER
CIVIL ENGINEERING
CE 54 — FOUNDATION ENGINEERING

(REGULATIONS 2008)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 =20 marks)

What 1s are the .factors influencing the cost of
investigation?

Define the term ‘outside clearance’ of a sampler tube.
‘What is its significant?

Define the term ‘Net safe bearing capacity’.
What is punching shear failure?
‘What is meant by a combined footing?

What is meant by floating foundation?
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What is ‘under reamed pile’?

What are the factors which affect the efficiency of a pile
group?

What are the assumptions made in Rankine’s theory of
lateral earth pressure?

In a sand backfill with -4 = 30° the passive earth

pressure will be — times the magnitude of active earth
pressure. :

PART B — (5 x 16 = 80 marks)

(@) () What is soil sampling? Explain the various
types of samplers used in investigation
process. )

(i) Standard Penetration Test was conducted in
ay area at a depth of 2.25 m in moist murum
soil of unit weight 18.75 kN/cu.m. The

".observed blow count was 28. Determine the
safe bearing capacity of soil at this depth and
report the answer. [&)]

Or

() (@) How are the number of bore holes and depth of
explorations fixed in a site investigation
process? Explain. 8)

(ii) What is penetration Test? What are its types?
Explain SPT. 8)
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What are the basic requirements of a good
foundation? @)

A 3.0 m circular footing is located in dense
sand (4 = 35° at a depth of 2.0 m. Determine

the gross safe bearing capacity for the
following water tahle positions.

(1) at ground surface and
@ at foo&ing fevel.

The moist unit ‘weight of sand above the
water table is 18 'kN/m® and the
saturated weight is 20 kN/mg. Take

Teyzaghi's bearing capacity factors
N, =45, Nq =33 and Ny = 34. (13)

Or
What axe the limitations of plate load test? (6)

Determine the allowable soil pressure of a raft
foundation 15 m x 20 m on a medium sand
with average blow count of 18. If the
underlying soils assumed as elastic, what
would be the settlement under an effective
load of 60 kN/m?. Assume sz = 0.25 and

influence factor 1.1. (10)
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Under what situations trapezoidal combined
footing is adopted? 3)

Proportion a trapezoidal combined footing for
two columns of size 450 mm x 450 mm
carrying loads of 3,000 kN and 2,000 kN. The
face of the heavier column is at a clear distance
of 0.20 m from the property line. The distance
between the columns is 4.5 m. Take the

allowable soil pressure as 250 kN/m? . (13)
Or

What is mat foundation? What are its types?
& ®)
¢

Propottion a strap footing for two columns of
size 450 mm x 450 mm carrying loads of
300 kN and 100 kN. The distance between the
colummns' is ‘4.5 m. Take the allowable soil

pressure as 250 kN/xjn2 . @®)

What is pile foundation? What are the
situations where pile foundation exclusively
adopted? ®)

"A friction pile 300 mm in diameter is proposed

to be driven in a layer of uniform cohesive soil.
The pile tip is assumed to carry 15 percent of
the load. The unit skin friction between the
pile surface and the soil is assumed to be
75 kN/m?. Determine the length of piling
required to carry a safe load of 200 kN with a
factor of safety of 3. 10

Or
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What is negative skin friction? How is it
calculated for a single pile and for a group of
piles in clay? 6)

A group of 9 piles in square pattern was driven
into soft clay extending to a large depth. The
diameter and length of the piles were 300 mm
and 9 m, respectively. If the unconfined
compressive strength of clay is 90 kN/m? and
the pile spacing’is I' m centre to centre, what is
the capacity of the pile group? Assume factor of
safety of 2.5 and adhesion factor 0.75. (10)

State the assumptions made in Rankine’s
theory of earth préssure. )

A retaining wall 10 m high retains a cohesion
less. soil with an angle of friction 35°. The
surface is level with the top of the wall. The
unit 'wexgh£ of the top 3 m of the fill is
16 kN/m® and that of the rest is 20 kN/m® .
Find the magnitude and point of application of

the resultant active thrust. Assume the angle

of internal friction is same for both the strata,
(10}

Or
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List out the steps involved in the design of a
retaining wall incorporating all stability
considerations. [CY

A retaining wall of height 4 m has a smooth
vertical back. The backfill has a horizontal
surface in level with the top of the wall. The
unit weight of the backfill is 18 kN/m®, its
angle of shearing resistance is 30° and
cohesion is zero. Determine graphically using
Rebhann’s method, the magnitude and point of
application of active earth pressure force per
meter length of the wall. (12)





