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B.E. (Civil Engineering) (Old) Eighth Semester 
Elective - II : Pavement Design 

 
P. Pages : 2 TKN/KS/16/2398 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry equal marks.  

 2. Answer Two questions from section A and Two questions from section B.  

 3. Due credit will be given to neatness and adequate dimensions.  

 4. Illustrate your answers wherever necessary with the help of neat sketches.  

 5. Assume suitable data wherever necessary. 

 

 

  SECTION – A  

 

 

1. a) Explain 'AASHO' soil classification system. How does it help in rating of soils? 

 
10 

 b) Estimate the group index of subgrade soil from the following data and discuss the rating 

as subgrade : -  

i) Passing 425 micron 75 % ii) Passing 75 micron 60 % 

iii) Liquid limit 51 % iv) Plastic limit 28 % 

 

10 

2. a) Calculate the cone bearing value from the following data of North Dakota cone test (Half 

Angle of cone = 7º45') 

Load (kg) 4.5 9.0 18.0 36.0

Cone Penetration (mm) 2.91 4.09 5.96 8.35
 

 

14 

 b) Discuss the effects of repeated applications of the load on pavements. Explain equivalent 

wheel load factors for load repetitions. 

 

6 

3. a) Calculate the total fatigue in terms of standard axle load 8100 kg, repetitions from 

following data. Assume service life of 15 yrs, traffic growth rate 8.5% and delay of 2.5 

years for a two lane highway having the ADT as 3500 CVD. Also estimate the equivalent 

axle load factors : -  

Axle load (kg) 2,000 4,000 6,000 8,000 10,000 12,000 14,000

ADT(%) 15 20 40 50 25 13 08
 

 

7 

 b) Estimate the ESWL for dual – in tandem wheel assembly for an aircraft. Data :- 

i) Gear load – 26,800 kg. ii) Tyre pressure – 10.6 kg/ cm2 

iii) Dual spacing – 225 mm clear. iv) Tandem spacing – 350 mm clear. 

v) Flexible crust thickness – 550, 750, 900 mm. 

 

7 

 c) Compare Highway and Airfield pavements.  

 
6 

4. a) From the following data of field CBR test conducted on a subgrade soil during the month 

of May, 2004, estimate flexible pavement thickness required for preliminary proposal, for 

a Design wheel load of 5050 kg at a tyre pressure of 6.75 kg/cm2 :- 

Penetration

(mm)
0.0 0.5 1.25 2.5 3.75 5.0 7.5 10.0 12.5

Load (kg) 0.0 14.5 49.2 132.7 266.6 420.0 645.4 766.1 843.3
 

 

10 
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 b) Distinguish between Boussinesq's and Burmister layered theory.  

 
6 

 c) Write a short note on revised CBR method of flexible pavement.  
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  SECTION – B 

 

 

5. a) Design a flexible pavement for design traffic volume of 3,770 CVD, if the permissible 

deflection is 0.5 cm by Triaxial Method. Data : -  

i) Wheel load = 5,200 kg. ii) Tyre pressure = 6.5kg/cm2. 

iii) Annual rainfall = 92 cm. iv) Modulus of elasticity of :- 

    Subgrade = 80 kg/cm2. 

    Subbase = 415 kg/cm2.  

    Base = 1,950 kg/cm2. 

    Bituminous surfacing = 4,400 kg/ cm2. 

v) Traffic coefficient = 8/6. vi) Rainfall coefficient = 0.9. 

 

10 

 b) Estimate the load factor at all the regions of runway concrete pavement of 275 mm thickness 

under ESWL = 20,000kg at 10.5 kg/ cm2 tyre pressure. Assume grade of concrete M : 300 

and K for subgrade soil = 8.0 kg/cm3. Also locate the position of failure and draw failure 

pattern.  

 

10 

6. a) Design a pavement in M : 300 concrete for 2 lane highway expected to carry projected 

traffic of 1870 CVD of ESWL = 5,100 kg at 6.8 kg/ cm2 tyre pressure from following data: 

i) 'K' for subgrade = 5.7 kg/cm2/cm. ii) 'E' for concrete = 3.1 x 104 kg/cm2 

iii) Poisson's ratio of concrete = 0.18 iv) Contraction Joint spacing = 5.25m 

v) Temperature Gradient = 0.95ºc/cm vi) Subgrade Restraint coefficient = 1.35 

vii) Temperature coefficient :-  

Lx ; y 4 5 6 7 8 9 10 11 12 & more

Cx ; y 0.44 0.72 0.92 1.03 1.07 1.08 1.07 1.05 1.02
 

 

14 

 b) Explain in detail design of expansion joint and longitudinal tie bar joint for rigid 

pavement.  

 

6 

7. a) A 3 km long section of a certain highway was identified as due for overlay. Benkelman 

Beam test conducted at 15 randomly selected locations recorded following observations of 

rebound deflections :- 

1.82, 1.85, 1.70, 1.77, 1.92, 2.05, 1.98, 1.91, 1.93, 1.76, 1.78, 1.90, 1.85, 1.79 and 1.81 mm. 

Temperature during the test was 28ºC. Design a suitable overlay for a projected traffic of 

3,685 CVD.  

  

10 

 b) Explain PCA and FAA method of rigid pavement design.  

 
10 

8.  Write short notes on any four.  

a) serviceability Index. 

b) Triaxial method. 

c) Marshal Method of Bituminous mix design.  

d) Explain IRC method for rigid pavement. 

e) Profilometers.  

 

20 
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