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ENGINEERING & MANAGEMENT EXAMINATIONS, APRIL – 2009

SOIL STABILISATION & GROUND IMPROVEMENT TECHNIQUE
SEMESTER - 8

Time : 3 Hours ] [ Full Marks : 70

Assume reasonable value of additional data if required;

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternative for any ten of the following : 10 × 1 = 10

i) Vibratory rollers are efficient in compacting 

a) sandy soils

b) both sandy and clayey soils

c) clayey soils

d) silty and clayey soils.           

ii) The rollers which are most effective in compacting cohesive soils are

a) pneumatic rubber tyred rollers

b) sheep's foot rollers

c) smooth wheel rollers 

d) vibratory rollers.           

iii) The suitability number, Sn  for an excellent backfill material is

a) 0 – 10 b) 10 – 20

c) 20 – 30 d) > 50.           

iv) In situ densification technique for soft clay is

a) vibration

b) impact compaction

c) blasting

d) accelerated consolidation.           
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v) Pre-compression is a technique for in situ densification of

a) sandy soils b) silty soils

c) sandy and silty soils d) clayey soils.           

vi) If Uv  and Ur  are respectively 67 and 77 per cents, Uvr  is equal to

a) 7.6% b) 51.6%

c) 92.4% d) none of these.           

vii) Mehra's method of soil stabilization is based on

a) soil and cement b) soil and lime

c) brick aggregate and soil d) any one of these.           

viii) The stability of mechanically stabilized soil mixes depends upon

a) gradation 

b) properties of soil

c) mechanical strength of aggregates

d) none of these.           

ix) Proportioning of stabilization may be done by

 a) triangular chart method b) Rothfuch's method

c) index properties method d) any one of these.           

x) Soil nails are installed to the horizontal near the ground surface at the inclination

of

a) 10˚ to 15˚ b) 12˚ to 15˚

c) 20˚ to 25˚ d) none of these.           

xi) For cement stabilization soil-cement mixtures are made with approximately

a) 10% cement by weight b) 15% cement by weight

c) 20% cement by weight d) none of these.           

xii) Cement grout is a / an

a) solution b) emulsion

c) suspension d) none of these.           
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xiii) The type of grouting having the most diverse applications in soils is

a) permeation grouting b) displacement grouting

c) jet grouting d) soil fracture grouting.           

xiv) To prevent the soil mass getting displaced or fractured, the grouting pressure as

a rule of thumb is limited to

a) 25% of the effective overburden pressure at the depth

b) 35% of the effective overburden pressure at the depth

c) 45% of the effective overburden pressure at the depth

d) 55% of the effective overburden pressure at the depth.           

GROUP – B
( Short Answer Type Questions )

Answer any three of the following. 3 × 5 = 15

2. What is the purpose of soil stabilization ?

3. Why is cement used for stabilization of soil ?

4. What are sand drains ? How are they installed ? How is the average degree of

consolidation estimated for use of sand drains ? 1 + 1 + 3

5. Where is vibrofloatation technique applied ? Describe the technique. Determine the

suitability number of a backfill of which D  50  = 1 mm, D  20  = 0·5 mm,

D 10  = 0·08 mm. 1 + 3 + 1

6. Discuss the behaviour of sand and clay for in situ densification under externally

applied loads.

7. Describe the method of in situ densification of sand by compaction piles.

8. Give the advantages and disadvantages of geo-grids for soil reinforcement in

comparison to steel strips.
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GROUP – C

( Long Answer Type Questions )

Answer any three questions. 3 × 15 = 45

9. During the construction of a highway bridge it is expected that the average permanent

load on the clay layer will increase by about 115 kN/m 2 . The average effective
overburden pressure at the middle of the clay layer is 210 kN/m 2 . Given H c  = 6 m,

C  c  = 0.28, e O  = 0.9 and C  v  = 0.36 m 2 /month and taking the clay layer as

normally consolidated,

a) determine the total primary consolidation settlement of the bridge without
pre-compression.

b) determine the time required for 90% consolidation under the additional
permanent load only.

c) determine the surcharge that will be required to eliminate by pre-compression
the entire primary consolidation settlement in 9 months. 15

10. An embankment of 10 m height is to be constructed in a 8 m thick layer of clay
overlaying rock. The embankment will increase the mean effective vertical stress in the
clay after consolidation from a value of 80 kN/m 2  to 200 kN/m  2 .
The embankment to carry a road will be laid in 4 months. The surfacing will be laid
12 months after the commencement of construction. Only 3 cm of settlement can
be accepted after the surfacing of the road. Design a suitable sand drain
installation to achieve the above requirements. Given C v  = C vr  = 8 × 10 – 4  cm 2 /sec
and m v  =  3 × 10 – 2  cm 3 /kg. 15

11. a) What is the meaning of soil stabilization ? 2

b) How is soil stabilized by using soft aggregates ? 5

c) It is proposed to construct a sandy clay road conforming to the gradation
specification :

IS Sieve % gradation Limit Sand material (A) Silt-clay material (B)

4.75 mm 100 100 —

2.36 mm 80 - 100 91 —

1.18 mm 50 - 80 34 100

425 µ 30 - 60 9 85

300 µ 20 - 45 3 59

75 µ 10 - 25 2 36
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Gradation requirements indicate that a ratio 1 : 1 of the two materials would be
adequate. L.L. & P.I. of the materials A & B are as under :

A B

L.L. 25% 38%

P.I. 2% 10%

What will be the L.L. & P.I. of the mixture ? If the maximum L.L. & P.I. are to be
respectively 35% & 9%, what should be the proportion of A & B in the mix ? 8

12. a) What is the application of soil reinforcement ?

b) Check the reinforced earth wall for stability against

i) sliding

ii) overturning and

iii) bearing failure.

Although BC is a rough surface, assume it to be smooth.

Dia.

For flock ABCD allowable soil pressure = 250 kN/m 2 . 15

13. a) Draw the flow diagram of reactions in lime-clay-water for lime stabilization. 7

b) Describe the mechanism of lime soil stabilization. 8

14. Describe the densification of in situ granular soils by impact at ground surface.

Determine  the effect of compaction in sandy soils if the tamping weight is 20 tonnes

and the drop height is 10 m. How is improvement of loose sand determined in impact

compaction. Cite some examples of improvement. 9 + 3 + 3
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15. a) What quantity of cement is required for permeation grouting in gravel, having

void ratio of 0.6, if the grout mix has a water-cement ratio of 6 : 1 ? Assume that

the 50% of the void space get filled with the grout slurry. 7

b) Grouting is to be carried out in 12 m deep grout holes spaced at 3 m distance

centre to centre for the above problem 15 (a). What will be the saving per grout

hole if 50% cement is replaced by Bentonite, given that the cost of cement is

Rs. 500 per KN and that of Bentonite is Rs. 240 per KN. Assume the grout will

permeate uniformly around each grout hole and the volume of soil grouted will be

a cylinder of diameter 3 m around each grout hole. 8
                  

END


