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Maximum capacity of a road segment is 4000 vph and 
optimum operating speed = 100 mph. At a scenario, traffic 
demand is 3000 vph. Suppose that a stalled vehicle suddenly 
blocks one lane such that the road capacity at the stalled 
vehicle’s location drops to 2000 vph. The vehicle is removed after 
30 minutes, at which time the road capacity is fully restored.

i) Determine the speed of the resulting back of queue, and 
sketch the queue’s evolution (i.e. its formation and dissipation) on 
a time-space diagram.

ii) Calculate the duration of time over which the queue persists.

iii) Determine how far upstream of the stalled vehicle the queue 
reaches.
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On a multilane freeway, a roadside observer 
measures a flow of cars of 2250 cars/hr and a flow 
of trucks of 500 trucks/hr. the observer also 
determines that cars travel at 60 mph and trucks 40 
mph. (i) Determine the total vehicle density, (ii) 
Determine the number of cars queued behind each 
truck in the one-lane section, (iii) Determine the 
space-mean speed and the time-mean speed on the 
freeway in the multi-lane section upstream.
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