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Instruction: Answer ALL questions. Assume suitable data wherever necessary. 

Question-1 
a) What is vertical queue model and why the name is so? 

b) What is a "semi actuated" traffic signal? 

c) Why do we use "Moving-Vehicle" technique? Explain the technique in brief. 

d) What is Peak Hour Factor? Explain its importance in traffic engineering. 

e) What is control count? 

[2+1+(1+3)+(1+1 )+1=1 0] 
Question-2 
a) Two cars are observed traveling 60 kmph and 40 kmph, respectively. These speeds are 

observed at one location and also are observed over a 2-km segment. What is the time mean 
and space mean spe~d for these two vehicles? 

b) The time headway on a stretch of road is measured as 3 sec/vehicle. The space mean speed 
is measured as 60 km/hr. What is the density of traffic on the stretch? 

c) On one lane of an automated highway, all vehicles go exactly 60 kmph regardless of the traffic 
flow and there is no congested state for this highway. The density varies with traffic flow, up to 
the minimum allowed space headway (spacing) of two vehicle lengths. The average vehicle is 
5.5 m long. 

i) What is the maximum density of this highway lane? 
ii) What is the capacity of this highway lane? 
iii) Draw speed-density and flow-density curves for this highway. 

Question-3 
[(2+2)+2+(1+1+3+3) =14] 

a) Consider the case of a maintenance operation requiring closure of the one of the three lanes of 
a freeway segment. The work will require four hours to complete, including placing and 
removing traffic-control devices. Data obtained from a nearby counter during the previous two 
weeks were used to estimate the following demand pattern: 

Time Period Demand volume (vph) 

9-10 A.M 2920 
10-11 A.M 3120 
11-noon 3200 
12-1 P.M 3500 
1-2 P.M 3830 
2-3 P.M 3940 
3-4 P.M 4620 
4-5 P.M 5520 
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Assume work is to begin at 9:00 A.M. Using the deterministic queuing (cumulative arrival
departure plot) method estimate the impact of this activity if the capacity of the road segment is 
1500 veh/hr/ln. Also find the maximum queue length and maximum delay. 

b) Draw flow-density diagrams and show what happens between 9 am and 2 pm showing the 
shoc~-waves. Also compute the speeds of the shock waves. Assume the traffic flow follows 
Greenshield's model and the jam density for this facility is 60veh/km/ln. 

[6+6 =12] 
Question-4 
a) What is a warrant? 

b) A two-lane minor street crosses a four-lane major street. The traffic volumes for major street is 
850 veh/hr and that of higher volume minor street is 400 veh/hr and the 851

h percentile speed 
of major road is 43 mph, and the pedestrian crossing major street is 200 peds/hr. Based on the 
available info from MUTCD can you comment if a signal is warranted? Justify your answer. 

MUTCD: Section 4C.05 Warrant 4, Pedestrian Volume 
Support: 
01 The Pede~trian Volume signal warrant is intended for application where the traffic volume on a major street is 
so heavy that,pedestrians experience excessive delay in crossing the major street. 
Standard: 
02 The need for a traffic control signal at an intersection or midblock crossing shall be considered if an 
engineering study finds that one of the following criteria is met: 
A. For each of any 4 hours of an average day, the plotted points representing the vehicles per hour on 
the major street (total of both approaches) and the corresponding pedestrians per hour crossing the 
major street (total of all crossings) all fall above the curve in Figure 4C-5; or 
B. For l hour (any four consecutive IS-minute periods) of an average day, the plotted point 
representing the vehicles per hour on the major street (total of both approaches) and' the 
corresponding pedestrians per hour crossing the major street (total of all crossings) falls above the 
curve in Figure 4C-7. 
Option: 
03 Ifthe posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 35 mph, or if the 
intersection lies within the built-up area of an isolated community having a population of less than 10,000, 
Figure 4C-6 may be used in place of Figure 4C-5 to evaluate Criterion A in Paragraph 2, and Figure 4C-8 may be 
used in place of Figure 4C-7 to evaluate Criterion B in Paragraph 2. 
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