
  

Code No. 237
FACULTY OF ENGINEERING

B.E. 4/4 (Civil) I - Semester (Main & Backlog) Examination, December 2017
Subject: Foundation Engineering

Time: 3 Hours                                                                                               Max. Marks: 75

Note: Answer all questions from Part-A and answer any five questions from Part-B.

PART – A (25 Marks)
1 “Boussinesq’s theory of stress distribution is applicable for stratified soils”. Answer

yes or no and justify your answer. (2)
2 The ultimate bearing capacity of a footing laid on cohesion less (c=0) soil at ground

level was found to be 200 kPa. All other parameters remaining same, compute qf if
size is doubled. (2)

3 What are “Batter Piles”? When they are preferred? (2)
4 “Coffer Dams are permanent structures constructed for irrigation purposes”. Answer

yes or no and justify. (2)
5 “The trial pit method of geotechnical investigations are ideal if the depth of

investigation is more than 20 m”. Answer yes or no and justify your answer. (2)
6 Define “Pressure Bulb”. Determine the depth to which a 10 kPa pressure bulb extend

beneath the point load of 100 kN applied on the surface. (3)
7 In a plate load test conducted at a site using 300 mm size square plate was recorded

as 800 kg. Determine the ultimate bearing capacity of a 1.50 m size square footing to
be laid at the same depth in this site. (3)

8 The load carrying capacity of a 300 mm diameter end bearing pile is 200 kN. All other
parameters remaining same, what should be the increase in diameter required to
double the capacity. (3)

9 Describe “Tilt and Shift” of Caissons during their installation. State the provisions of IS
code related to the limits prescribed, beyond which correction for “Tilt and Shift” of
Caisson is required. (3)

10 What is “under pinning”? Explain its necessity. (3)

PART – B (50 Marks)
11 (a) From fundamentals, derive the expression for increment in vertical stress beneath

centre of a uniformly loaded circular area of diameter “2a” with a UDL of intensity
“q” adopting Boussinesque’s theory. (5)

(b) A over head service reservoir is provided with a ring type of foundation with outer
diameter of 10m and inner diameter of 6m transmitting a uniformly distributed load
of 4000 kN/sqm. Determine the increment in vertical stress at a point lying 0.50m
beneath the center of ring foundation. (5)
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12 (a) Explain the types of shear failure experienced by shallow foundations. Mention
the parameters to decide the type of shear failure. (5)

(b) A SPT was conducted at a depth of 3m below the GL. The observations were
recorded as 14/18/24. The correction for a over burden was read as 1. Apply
correction for dilatancy. If a 2 m wide square footing is proposed at this level,
estimate the allowable bearing pressure for a permissible settlement of 40mm
based on the penetration resistance (N” value) as per IS : 6403 – 1981. (5)

13 (a) A group of 20 piles, arranged in 4x5 pattern are provided in a Clay deposit to a
depth of 12m. The size of each pile is 600mm dia provided at a c/c spacing of
1.80m. The average properties of the clay are qu = 160 kPa, adhesion factor
is 0.58. Determine the safe load carrying capacity of the pile group. Adopt
FS = 2.50. (5)

(b) Write a detailed note on the “Pile Load Tests”. (5)

14 (a) Describe the procedure of sinking of a “Pneumatic Caisson” in detail, with the
help of neatly drawn sketches. (5)

(b) Describe various methods of soil stabilization including merits and demerits of
each. (5)

15 (a) Write a note on methods of dewatering adopted in construction of foundations. (5)
(b) Critically compare “Earthen Cofferdam” with “Cellular Cofferdams”. Support your

answer with neatly drawn sketches. (5)

16 (a) Explain various methods of “Timbered Excavations” with the help of neat
sketches. (5)

(b) Write a detailed note on methods of “Geotechnical Investigations” including the
procedure involved, merits, demerits and suitability. (5)

17 Write short notes on any two of the following: (5x2=10)
(a) Proportioning of footings
(b) Negative skin friction
(c) Plate load test and its limitations
(d) Requirements of design of machine foundations
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