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2.5 WIDENING OF PAVEMENT ONHORIZONTAL CURVES 

Objectives  

1) An automobile such as car, bus or truck has a rigid wheel base and only the front wheels 

can be turned. When the vehicle takes a turn to negotiate a horizontal curve, the rear 

wheels do not follow the same path as that of the front wheels. This phenomenon is 

called 'off tracking'. Normally at low speeds and up to the design speed when no lateral 

slipping of rear wheels take place, the rear wheels follow the inner path on the curve as 

compared with those of the corresponding front wheels. This means that if inner front 

wheel takes a path on the inner edge of a pavement at a horizontal curve, inner rear wheel 

will be off the pavement on the inner shoulder.   

     The off-tracking depends on   

 The length of the wheel base of the vehicle  

 The turning angle or the radius of the horizontal curve negotiated.  

2) At speeds, higher than the design speeds when the superelevation and lateral friction 

developed are not fully able to counteract the outwards thrust due to the centrifugal force, 

some transverse skidding may occur and the rear wheels may take paths on the outside of 

those traced by the front wheels on the horizontal curves. However, this occurs only at 

excessively high speeds  

3) The path traced by the wheels of a trailer in the case of trailer units, is also likely to be on 

either side of the central path of the towing vehicle, depending on the speed, rigidity of 

the universal joints and pavement roughness  

4) In order to take curved path with larger radius and to have greater visibility at curve, the 

drivers have tendency not to follow the central path of the lane, but to use the outer side 

at the beginning of a curve.  

5) While two vehicles cross or overtake at horizontal curve there is a psychological 

tendency to maintain a greater clearance between the vehicles, than on straights for 

increase safety  

Thus, the required extra widening of the pavement at the horizontal curves, We depends 

on  

a) The Length of wheel based of the vehicle l,   

b) Radius of the curve negotiated R 
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c) The psychological factor which is a function of the speed of the vehicle and the 

radius of the curve.  

It has been a practice therefore to provide extra width of pavement on horizontal curves 

when the radius is less than about 300 m.  

Analysis of Extra Widening on Horizontal Curves  

The extra widening of pavement on horizontal curves is divided into two parts.   

Mechanical Widening  

 The widening required to account for the off-tracking due to rigidity of wheel base is 

called as ‘Mechanical Widening’ (Wm) and is given by  

𝒏𝒍𝟐 

𝑊𝑚 =  

       𝟐𝑹 

Psychological Widening  

Widening of pavements has to be done for some psychological reasons also.  There  

is a tendency for the drivers to drive close to the edges of the pavement on curves. Some 

extra space is to be provided for more clearance for the crossing and overtaking 

operations  on curves. IRC proposed an empirical relation for the psychological widening 

at horizontal curves.   
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Hence Total Widening We is given by We = Wm + Wps 

                                            𝟐 

𝑊𝑒  

R – Radius of the curve n – No of lanes l – length of wheel base of longest vehicle, m  
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