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

Question-1 
a) What is vertical queue model? 

b) What is "cycle failure?" 

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

d) What is saturation headway? 

e) What's the difference between effective green and actual green time for a phase at a 
signalized intersection? 

[2X5=10] 
Question-2 
a) What is 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) At a signalized intersection connecting two one-way streets, the critical lane flows are 600 
vphpl northbound and 500 vphpl eastbound. The saturation flow rate is 1500 vphpl in each of 
the approach lanes. Lost time is 4 seconds per phase. Calculate the capacity of the lane 
groups for this intersection. Also draw the phase plan. 

[(1+4)+(3+2) =10] 
Question-3 
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) 

9-10A.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/hrlln. Also find the maximum queue length and maximum delay. 

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 seclveh, and a 
total lost time per phase of 3.1 sec? 

[6+4 =10] 
Question-4 
a) What is overflow delay? When does an intersection experience such delay? Derive the 

expression of average overflow 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. 

b) What is control delay? Write the expression of control delay as described by HCM and explain 
the three components of this delay. 

[(1+1+3)+(1+1+3) =10] 
Question-S 
a) Define roadway capacity. Describe base conditions for uninterrupted-flow facilities in the 

context of LOS determination as per Highway Capacity Manual 

b) Distinguish between control counts and coverage counts. 

c) Discuss different ways of presentation of spot speed data. 

d) Write a short note on spot speed studies using Enoscope 

[(1+3)+1+3+2=10] 
Question-& 

a) The observations made from 6 round trips on a 2 km stretch of a highway using average car 
technique are summarized below. Determine the travel time and flow in each direction on this 
section of highway. 

TravelTime Average number of vehicles 
Direction (Min) Traveling in Overtaking the Overtaken by the 

Opposite Direction Test Vehicle Test Vehicle 
Northbound {NB) 3.07 77.5 1.75 1.25 
Southbound {SB) 3.33 78.25 2.25 1.75 

b) Define 'delineation'. Briefly discuss different types of delineators which are used for enhancing 
road safety. 

c) How will you determine equivalent hourly flow rate under base condition from the known hourly 
volume under prevailing condition while determining level of service for a basic freeway 
segment as per Highway Capacity Manual? 

[4+(1+3)+2=10] 

---END------
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Note: Use of codes (IS 800:2007 and SP6 (1)) is permissible. Assume steel of grade Fe410, and the threads of 

the bolts fall in the shear planes if not mentioned. Assume suitable data if not given. 

1. Fig. 1 shows the eccentric connection in which the thickness of the connected plate is 12 mm and M20 
grade 4.6 ordinary bolts are used. Find out the allowable load W. 

60cm 

Sci Scm 
Scm 
Scm 

Fig.1 
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2. Design a simply supported steel beam of 1.5 m effective span, carrying a factored concentrated load of 
360 kN at mid span. Assume the compression flange of the beam is laterally supported by floor 
construction. 

. .. 14 

3. A column made of an ISHB 350@67.4 Kglm rolled steel section carries a factored axial compression load of. 

1700 kN. The base rests on MIS concrete pedestal. Design a suitable bolted gusset base for the column assuming 

the base plate is connected to the column flanges by two ISA 150 x 115 x 15 mm thick gusset angles with 24 mm 

diameter bolts of grade 4.6, longer leg being connected the column flanges. Assume the thickness of gusset plate 

as 16 mm. 

. .. 12 

4. A built-up column consisting of two channel section back to back is carrying an axial factored load of 
1400 kN. The length of column is 10m. Both the ends of column are hinged. Design the column using 
(i) single lacing system (ii) double lacing system and (ii) batten plates. Use M20 grade 4.6 ordinary bolts 
for connection. 
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