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Instruction: Answer ALL Questions 

1. What are the legal axle limits in India for the following types of axle :- (i) Single axle 

with single wheels (ii) Single axle with dual wheels (iii) Tandem axle with dual 

wheels (iv) Tridem axle with dual wheels? (02) 

2. Estimate the duration of load pulse in the pavement at a depth of 0.5 m if a single 

wheel load moves at the surface at a speed of 60 km/h. The wheel load is 20 kN 

and acts at a contact stress of 0.56 MPa (02) 

3. Explain (i) fixed traffic (ii) fixed vehicle and (iii) variable traffic -variable vehicle 

approaches for designing pavements. What are the pavement systems/situations for 

which these approaches are applicable? (03) 

4. A two-lane,two-way~highway presently (in 2012) carries 5000 commercial vehicles 

per day (total for both directions). The highway will be widened to four-lane divided 

carriageway (with two lanes in each direction). The construction work is expected to 

be completed in 2015 and will be opened to traffic. Estimate the design traffic in. 

terms of cumulative standard axle load repetitions to be carried by the highway from 

2015 for a period of 15 years. Commercial traffic is expected to grow at an annual 

rate of 5%. (Assume any other data as may be required) (04) 

5. What do you understand by Vehicle Damage Factor? (01) 

6. The maximum aggregate size selected for an aggregate gradation is 13.2 mm. 

Determine the percentage of aggregate (by weight) passing through different sieves 

to produce densest gradation if the aggregates are (i) rounded and (ii) crushed.· 

Consider the following sieves :- 13.2 mm, 9.5 mm, 4..75 mm, 2.36 mm, 1.18 mm, 0.3 

mm and 0.075 mm. (03) 

7. Mention the terrain classifications as per the Indian Roads Congress. (02) 



8. What is Decision sight distance? As a designer identify a situation where you may 
consider providing decision sight distance. 

(02) 

9. State the conditions assumed for determination of Overtaking Sight Distance as per 

lRC? (02) 

10. Show the forces acting on a vehicle in a superelevated section and derive the 

relationship between design speed, radius of curve, superelevation and side friction. 

(03) 
11. An elevated expressway goes through an urban area where the design speed is 11 0 

Kmph. The off-ramp provid-ed is on a 2% downgrade and all vehicles should stop at 

the intersection with the local street. Determine the minimum possible length and 

curvature radius for the ramp. Coefficient of longitudinal friction for the speed 11 0 
Kmph is f = 0.28 (04) 

12. Why and where do we need extra widening? What are the components of extra 
widening as per IRC? (02) 




