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1.     (a) What is meant by bitumen  emulsions?  State their merits and demerits in pavement 
construction.   What are the different types of bitumen emulsions used for road construction?                                                   




            (10 )

(b) (i) Explain with a figure the bonding phenomenon of emulsion with aggregates. Distinguish  between cutback  and emulsion . Explain the basic properties of cutback  and uses of it 









 (10)          
           (ii) What are the salient features of performance graded binders?                                (5)                                                                                                      









OR
2 
 (a)  (i) Explain  any two  soil classification systems in use in the field of highway engineering.

                Give the limits of the soil grain size as per Indian Standard Classification system.  (10)
     
(ii) The properties of subgrade soil are given below.

     Passing 0.074 mm sieve = 55%

     Liquid limit = 50%

     Plastic limit = 41%

    Classify the soil by revised PRA/ HRB system. 




(5)
(b) State the test principle of CBR test? Write the standard specifications followed for   

    preparation of soil sample and for testing.









                                                                                                          (10)
3
(a)  State and explain the desirable properties of bituminous mixes.
          (15)

(b) Write the salient features of the Marshall method for designing bituminous mix
                                                                                                                                           (10)

                                                                         OR
   4      (a) What are the factors affecting bituminous mix design?                                      (10)

(b) What are the mechanical properties of bituminous mixes? How will you determine   

    them?                                                                                                             
(10)

           (c) Explain the fatigue characteristics of bituminous mixes.                                       (5)

     5    (a)  Explain the Superpave  method of mix design with a typical gradation chart
(15)
                                                                    
           b) Explain the steps followed for a rational design of a bituminous mix.














(10)

                                                                            OR

   6    (a) The specific gravities and weight proportions for aggregate and bitumen are as under
for  the preparation of Marshall mix design. The volume and weight of one Marshall specimen   was found to be 475 cc and 1100 gm. Assuming absorption of bitumen in aggregate is  zero, find                                           

       
Vv, Vb, VMA and V FB;
	Item
	A -1
	A- 2


	A- 3


	A -4


	B



	Wt (gm)
	825
	1200
	325
	150
	100

	Sp. Gr
	2.63
	2.51
	2.46
	2.43
	1.05



                                                                                                                                    (15)
     (b)  Compare Indian method and superpave system of design of hot bituminous mix design.

                                                                                                                                            (10)
   7
a) State the different methods for the design of cement concrete mix. What are the 

  features of the design method of cement concrete mix according to IRC:44-2008?    (15)                      




b) Write a short note on cement concrete mix design for rural roads according to 
    IRC: SP:62-2004                                                                                                    (10)
OR
8
a) Explain the requirements of cement concrete pavement mix.


(10)
b) What are the materials used as joint fillers and sealers?   Explain their uses and 
     characteristics.                                                                                                         (15)











