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III Semester M.E. Civil (Geotechnical Engg.) Degree
 Examination, February 2017

2K8GT 303(a) : (E – III) :EXPANSIVE SOIL ENGINEERING

Time : 3 Hours Max. Marks : 100

Instructions : i) Answer any five full questions.

ii) Missing data, if any, may be assumed  suitably.

1. a) Explain the following methods for clay mineral identification. 10

i) X-Ray diffraction analysis

ii) D.T.A.

b) Explain any three systems for expansive soil classification. 10

2. a) Define active zone. Explain the methods to establish the same in field. 10

b) Define swell potential and swell pressure. Explain the laboratory methods to

determine these swelling properties. 10

3. a) Explain any two methods for soil suction measurement. 10

b) Fig. Q. 3(b) gives the profile of an expansive soil with varying degree of

swelling potential. Calculate the total swell as per van der Merwe method. 10

Fig. Q. 3(b)

P.T.O.
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4. a) Explain in detail, the construction procedure for an underreamed pile. What
are the precautions to be exercised ? 10

b) Write down the specification for CNS soils. List out the application areas of
CNS soils. 10

5. a) For a drilled pier shown in Fig. Q.5 (a), the following details are available.

d = 30 cm, L1 = 1.5 m, L2 = 5 m, Q = 45 KN, Ps = 100 kPa, Cu = 20 kPa,
SPT(N) = 25 blow/30 cm.

Calculate :

i) total uplift capacity
ii) total resisting force due to surface friction
iii) factor of safety. 10

Fig. Q. 5(a)

b) List out the different foundation alternatives in expansive soils. Also list their
merits and demerits. 10



6. a) Fig. Q. 6 (a) shows the Belled shaft in expansive soil. For the details furnished,
with a shaft load of 600 kN and a live load of 300 kN, determine the diameter
of the Bell and the reinforcement requirement. Also check the bearing capacity
of the belled shaft, assuming the uplift pressure as zero. 10

Fig. Q. 6(a)

b) What are the various stabilization techniques in expansive soils ? Explain
any two. 10

7. a) Explain the swell-shrink behaviour of expansive soils, bringing out its importance
in the field. 10

b) What are the remedial alternatives in expansive soils ? Discuss their
advantages and disadvantages. 10

8. Write notes on the following :

i) BRAB procedure

ii) Free swell and differential free swell

iii) S.E.M. studies

iv) Base exchange capacity. (5×4=20)
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