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Max. Marks: 80

Answer any FIVE questions 

All questions carry equal marks

---

1.a)
What are the properties need to be studied for the soil used for embankment.

   b)
The soil from a borrow area having an average in situ unit weight of            15.5 KN/m3 and water content 10%, was used for the construction of an embankment (total finished volume 6000 m3). In half of embankment, due to improper control during rolling, the dry unit weight achieved was slightly lower. If the dry unit weight in the two parts are 16.5 and 16 KN/m3. Find the volume of borrow area soil used in each part and the amount of soil used.




2.
What other design or construction alternatives would be considered besides soil improvement such as compaction in order to overcome a difficult foundation problem? Explain in detail.








3.a)
Explain in detail soil stabilisation by grouting?





   b)
Describe the equipment used in grouting technique.



  

4.a)
Using geogrid as reinforcement, design a reinforced earth wall for retaining a 6m high Cohesionless soil. The soil in the wall and back fill has a density of 8KN/m3 with angle of internal friction of 35 degrees. The allowable soil pressure is 150KN/m2?        








   b)
Discuss the components of reinforced earth.



5.a)
Discuss the commonly adopted tests for Geotextiles.



b)
Describe the different forms of Geogrids and state their functions in the stabilization of soils.



6.a)
Explain the consequences of swelling on structures.





   b)
What different techniques in construction of foundation can be used in areas covered by swelling soils?

7.a)
What are the factors influence the affect of cement stabilization? Discuss each of the factor affect the cement - stabilized soil.





   b)
Explain in detail, how the Vibration technique can be used to improve the Ground. In what type of soil and ground conditions you recommend this technique.


8.
What is soil stabilization? And what are the different methods of soil stabilization? Explain.
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1.
Explain the terms Vibro-Compaction and Vibro-Replacement, highlighting the typical characteristics and the relative effectiveness of both the terms.

2.a) 
List the factors which affect the compactive effort of (i) A pneumatic tired roller (ii) A vibrating roller.








b)
Explain the difference between compaction and consolidation in soil mechanics.

3.a)
Describe different grouting technique depending upon the stabiliser used?      

   b)
Write a note on suspension and solution grouting.

   












4.a)
Design a reinforced earth wall for retaining a 6metre high cohesionless soil. The soil in the wall and backfill has density of 18KN/m3 with angle of internal friction of 35degrees. The allowable soil pressure is 150KN/m2. Use galvanized strips as reinforcement?







   b)
Explain the principle involved in the reinforced earth.


5.a)
List the major functions that the Geotextiles are intended to perform. 


   b)
Explain how Geotextiles can be used as separators.




6.a)
Explain a few rational methods of  foundation design to reduce or prevent the effects of swelling.









   b)
What are the important clay minerals?  Which of these minerals cause expansive properties to clays and how?








7.a)
Discuss the design steps for design of soil cement mixture in soil-cement stabilization.








   

   b)
Explain different stages involved in soil-cement stabilization.



8.
What are the various quality control measures to be taken while executing lime stabilization?
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1.
Explain in detail the in-situ densification methods in granular soils.



2.
Standard compaction of a highly plastic tropical black clay (liquid limit = 55% plasticity index = 30) at various water contents produced the following dry densities:

W(%)

= 
16.0
18.5
22.0
23.5
25.0
27.5
31.0

(dry (KN/m3)
=
1.47
1.50
1.54
1.54
1.50
1.45
1.41

The  specific gravity of the soil solids is 2.71.

a)
Plot the Zero Air Void line for the appropriate water content and density range (choose the scales so that the Zero Air Void line is inclined at approximately 45o).

b)
Plot the results and draw the compaction curve.

c)
Determine the optimum moisture content, maximum dry density and corresponding saturation.






3.a)
What is grouting? Explain in detail the methods of grouting?                         

   b)
Describe grouting and explain in detail its field of applications?

  

4.a)
Explain any four engineering applications of reinforced earth with sketches? 

   b)
Describe the procedure of desining a reinforced earth wall?


5.a)
State the general applications of Geotextiles.





 b)
What are Geogrides as compared to Geotextiles?  What are the adgvantages of Geogrids over Geotextiles.


6.a)
Explain the basic approaches to reduce or prevent the effects of swelling on structures.










b)
List the typical damages that a structure resting on an expansive soil is likely to suffer.


7.a)
Discuss briefly, how laboratory calibration chart can be prepared for the proctor needle and how it can be used in field compaction control.



b)
Write a note on different types of soil cements.


8.
Describe the different steps involved in the process of soil stabilization using lime as additive. What are the different types of Limes?
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1.a)
Calculate the points on a Zero Air Void line for a specific gravity of soil solids of 2.7 and water contents of 10, 15, 20, 25, 30 and 35%. In addition, calculate the dry density for the same conditions but with a saturation of 80%.


b)
What are the quality control measures adopted in field to check the quality of compaction of soil-explain.


2.
Standard compaction on volcanic ash (USCS Classification MH, GS = 2.69) produced the following results:


(d(t/m3) = 
1.27
1.31
1.35
1.32
1.29
1.24


W(%)   =  
25.8
27.3
30.0
32.0
34.0
36.1

  a)
Plot these results on a conventional (d versus w diagram.

b) Plot the results again on a void ratio explain versus water void ratio e-w diagram. Show lines of 80, 90 and 100% saturation as well as lines defining 0, 10 and 20% air voids.









3.a)
Explain the methods of grouting?





      

   b)
Explain the situations where grouting technique is adopted.


4.a)
Explain the components of reinforced earth.

 




b) State and explain the factors governing the design of reinforced earth wall?

5.a)
What are the different forms of Geogrids?  State the situations where these Geogrids are used in the stabilization of soils.





   b)
What are the functions of Geogrids?







6.a)
Discuss the field conditions that generally favour swelling in expansive soil. 

b)
Define the terms, ‘Free Sweell’, ‘Differential Free Swell’, ‘Swelling Pressure’ and ‘Field moisture content’.


7. 
Write short Note on the following

a)
Mixing in Cement Stabilization

b)
Amount of Cement required in Cement Stabilization

c)
Influence of moisture content on the Cement soil stabilization

d)
Admixtures for soil-cement in Soil-Cement Stabilization


8.
Describe in detail the engineering benefits of lime modification of soils.
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