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1. 

(a)  Explain Coulomb’s Wedge Theory. How is it different from Rankine’s 

      Theory?

(b) Explain principles of design of retaining walls.

      (c)  A retaining wall of 4m height and having a smooth vertical back has to retain a 

            sand backfill having the following properties, unit weight  γ = 18.5kN/m3 ,angle 

            of internal friction  Φ=30˚.

(i) Determine the total active thrust exerted by the backfill on the wall.

(ii) Determine the percent change in the active thrust, if the water table rises from a great depth to a height of 2m above the base of the wall.














(9+6+10)

OR
2. (a) How earth pressure of stratified soil is determined?

     (b) How the earth pressure is computed for the case of backfill with undulating 

      Surface?

(c)  Briefly describe the situations where different types of earth pressures are 

      Considering in practice.

(d) Design a gravity retaining wall, 6.5m high with vertical back to retain a dry 

      Cohesion less backfill of unit weight γ = 18kN/m3, angle of internal friction  

      Φ=30˚. Angle of friction between base of the wall and the foundation soil is 

      assumed as 28˚. The wall is to be 1.2m wide at top and to be constructed with 

      rubble masonry having unit weight as 22kN/ m3. Use Rankine’s theory. Apply   

      usual checks.









(4+4+5+12)

3. 

(a) Draw the apparent earth pressure diagrams for cuts in (i) dense sand (ii) clay.

(b) Write short note on heave of the bottom of cut in soft clay.

(b) A cut 3m wide, 6.5m deep is proposed in a cohesion less deposit with Φ=36˚,   

      C=0.Assuming the first row of struts to be located at 0.5m below ground surface 

      and spacing between struts as 1.5m. Calculate the maximum strut load. Assume 

      the horizontal spacing of strut as 3m, γ = 18kN/m3 and δ=15˚.
(5+5+15)

[P.T.O]

OR
4. 
(a) Write note on arching in soils and its application in tunnel.

(b) Explain the construction method of a typical braced excavation with necessary 

      sketches.

 (C)  Check the internal and external stability of a 5m high vertical reinforced earth wall, reinforced with geogrid reinforcement of uniform length 4m and spacing 0.5m. Safe design strength of geogrid is 16.5 kN/m. The density of wall fill and backfill soil is 19 kN /m3 and for both, angle of internal friction is 30˚.Coefficient of base friction is 0.55.Allowable soil pressure is 150kN/m2 .Coefficient of interaction between grid and wall fill soil is 0.8.



(5+5+15)
5. 

(a) What are the different types of anchorages?

(b) Differentiate between fixed and free earth supports.

(c)  Write short note on Rowe’s moment reduction curves.

(d) A cantilever sheet pile wall is to support the side of an excavation 3m 

     deep. Determine the safe driving depth required. 

     (Given; C’ =0 ,Φ=30˚, γ = 20 kN/m3 
.



(4+6+5+10)

OR

6.

(a) Write notes on

 (i) Tschebotarioff’s Method

(ii) Design of Diaphragm walls

(iii) Cummings Method

 (b) Design an anchored bulkhead using free earth support having the following 

     details: Vertical distance between the two ground surfaces = 6.5m, vertical 

     distance of anchored rod from ground surface = 1m. Water table is at 4m from the 

     ground surface .Soil is sand (Φ=30˚, γsat = 20 kN/m3,  γdry= 15.5 kN/m3) upto a 

     depth of 6.5m from higher ground level. Below this level soil is clay (C=24kN/m2 

    Φ=0, γsat = 20 kN/m3,  γdry= 16 kN/m3).



(4+4+4+13)

7.  What are the common types of slope failures? What are the factors to be 
           considered for the analysis of slope? What are the causes of slope failures?  
 (25marks)                                

OR
8. An embankment is made of soil having c = 10kN/ m2, ø = 23, unit weight = 19kN/ 
    m3. The embankment is of 9m height and has a slope of 300. The average pore  

    pressure ratio may be taken as 0.30 for the condition of steady seepage. Using the 
   Bishop’s simplified method of slices, determine the factor of safety against shear 
   failure, for a slip circle passing through the toe. 


(25marks)
