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Question-1 

Time: 3 Hrs. 
No. ofStudents: 38 

a) Consider a four-phase signalized intersection with two 2-way lane serving each approach. If 
the saturation flow for N-S and E-W direction is 1600, the lost time per phase is 5 sees, and the 
design flows for four phases are 200, 300, 400 and 500, then answer the following questions: 

i) The total lost time per cycle. 
ii) The optimum cycle length using Webster's method. 
iii) Effective green time for each phase. 
iv) Draw the phase diagram for this intersection. 

b) What is the maximum sum of critical-lane volumes that may be served by an intersection having 
three phases, a cycle length of 75 sec, a saturation headway of 2.75 sec/veh, and a total lost 
time per phase of 3.1 sec? 

[(1 +1 +4+2)+2 = 1 0] 
Question-2 
a) Why do we need clearance interval? 

b) The standard formula for clearance interval is based on a certain assumption about where the 
last vehicle through the intersection is located when the signal for the conflicting traffic turns 
green. Instead assume, when the signal for conflicting traffic turns green, that it's OK for the 
last vehicle to be within the intersection with its front bumper about to exit the intersection. 
Under this assumption, what clearance interval is needed if the intersection is 12 meter wide 
(curb to curb), the average vehicle is 5.5 m long, the approach speed is 45 kmph, the 
maximum deceleration rate is 3.4 m/sec2, and the perception-reaction time is 1 sec. 

c) What is uniform and overflow delay? Derive the expression of average uniform delay per 
vehicle if the arrival flow rate is v veh/hr and the capacity of intersection approach is c veh/hr. 
Assume other data as needed. 

[1+3+(1+5)=10] 
Question-3 
a) A freeway is being designed to carry a heavy volume of 4000 veh/h along its northbound 

direction during evening peak hour on a regular weekday in a rolling terrain. The free flow 
speed is 70 mi/h, the PHF is 0.9 and the traffic consists of 90 percent passenger cars and 10 
percent trucks. Determine the number of lanes required in each direction if the highway should 
operate at capacity during its peak hour. Specify any assumption you make. 

b) Explain the technique of calculating free flow speed for a 2-lane rural road if you know the 
base free flow speed? Identify all the adjustments you need to do for this purpose. 

[6+4=10] 

Question-4 

a) There are two major arterials in a pa.rticular CBD. Both arterials have one-way traffic 
operations and connect a total ,of five ·cross roads from north to south such that intersection 1 
is the south most and 5 is the north most. The distances between intersections are given in the 
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following table. The speed of platoon in both north and south direction is 40 kmph, cycle length 
is 60 sec and effective green time is 50% of the cycle length. 

Intersection # Distance between Distance (m) 

1 1-2 30 

2 2-3 30 

3 3-4 20 
---------,·~~-

4 4-5 40 t .... 

5 I 5-6 20 

i) Calculate ideal offsets for both northbound and south bound traffic. 
ii) Draw vehicle trajectory for each direction considering ideal offsets. 
iii) Identify bandwidths for both north and south direction if actual platoon speed along the 

CBD is 50 kmph instead of 40 kmph. 

[ 4+4·1-2=1 0] 

Question-5 

a) Define two different classes of two-lane highways and state parameter-used to define level 
of service for these two classes of roads. 

b) What is saturation headway? 
c) Distinguish between control counts and coverage counts. 

d) Explain: i) capacity and ii) saturation flow for a lane group at a signalized intersection. 

e) Write a short note on different types of shock waves. 

[2X5=·10] 

Charts from HCM 

:! Er (trucks and buses) 1 .5 4.5 
! ER (RYs) 1.2 4.0 
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