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SOLUTION 

PART –A 

1. A. Define traffic engineering. What are the objectives of traffic engineering? Also explain the 

scope of traffic engineering. 

 



 

 

 

B. Discuss road user characteristics in detail. 



 
 

2. A. What are the objectives of traffic volume studies? 

Traffic volume studies are conducted to determine the number, movements, and classifications of 

roadway vehicles at a given location. These data can help identify critical flow time periods, 

determine the influence of large vehicles or pedestrians on vehicular traffic flow, or document traffic 

volume trends. 

Traffic volume studies –  

 Objectives : 

 Improvement of traffic system 

 Understand the existing condition to forecast 

 Maintenance 

 Traffic regulation and control 



Economic analysis 

B. A vehicle was stopped in 1.8 sec by fully applying the brakes and the skid marks measured 

9.0m. Determine the average skid resistance.  

 
 

C)  (i) Speed limit for traffic regulation  (ii) Speed for geometric design 

Speed Frequency Total % Frequency 
Cumulative 
Frequency 

25 7 266 2.63 2.63 

35 20 266 7.52 10.15 

45 35 266 13.16 23.31 

55 52 266 19.55 42.86 

65 63 266 23.68 66.54 

75 40 266 15.04 81.58 

85 27 266 10.15 91.73 

95 13 266 4.89 96.61 

105 6 266 2.26 98.87 

115 3 266 1.13 100.00 



 
 

From graph,  

 

(i) Speed for traffic regulation = 85th percentile = 77kmph 

(ii) Speed for geometric design = 98th percentile = 100 kmph 

3. A. Explain the uses of (i) Spot speed studies (ii) Speed and delay studies 

(i) Spot speed studies :  

A spot speed is made by measuring the individual speeds of a sample of the vehicle 

passing a given spot on a street or highway. Spot speed studies are used to determine the 

speed distribution of a traffic stream at a specific location. The data gathered in spot 

speed studies are used to determine vehicle speed percentiles, which are useful in making 

many speed-related decisions. Spot speed data have a number of safety applications, 

including the following 

 Speed trends, 

 Traffic control planning, 

 Accidental analysis, 

 Geometric design, 

 Research studies. 

(ii) Speed and delay studies: 

Speed and travel time are the most commonly used indicators of performance for traffic 

facilities and networks. Delays are often used to measure the performance of traffic flow 

at intersections. 

 The purpose of a Travel Time and Delay Study is to evaluate the quality of traffic 

movement along a route and determine the locations, types, and extent of traffic 

delays by using a moving test vehicle. 

 This study method can be used to compare operational conditions before and after 

roadway or intersection improvements have been made. It can also be used as a 



tool to assist in prioritizing projects by comparing the magnitude of the 

operational deficiencies (such as delays and stops) for each project under 

consideration. 

 The Travel Time and Delay Study can also be used by planners to monitor level 

of service for local government comprehensive plans. 

 The methodology presented herein provides the engineer with quantitative 

information with which he can develop recommendations for improvements such 

as traffic signal re-timing, safety improvements, turn lane additions, and 

channelization enhancements 

b. Discuss the purpose of parking studies. Explain the various aspects to be investigated 

during parking studies. 

 

 
 

C. List the applications of O and D studies. 



Uses of OD data: 

 To determine the amount of by-passable traffic that enters a town ---need for a by-pass 

 To develop trip generation and trip distribution models in transport planning process 

 To determine the extent to which the present highway system is adequate and to plan for new 

facilities 

 To assess the adequacy of parking facilities and to plan for future 

 

4. A. Define PCU. List the factors which affect the PCU values of different vehicle classes. 

 
Passenger Car Unit (PCU) 

Different classes of vehicles such as cars, vans, buses, trucks, auto rickshaw, motor 

cycles, pedal cycles etc. are found to use the common roadway facilities without segregation. 

The flow of traffic with unrestricted mixing of different vehicle classes forms the ‘Mixed 

Traffic Flow’. In a mixed traffic condition, the traffic flow characteristics are very much 

complex when compared to homogeneous traffic consisting of passenger cars only. It is very 

difficult to estimate the traffic volume and capacity of roadway facilities under mixed traffic 

flow. Hence the different vehicle classes are converted to one common standard vehicle 

unit.It is common practice to consider the passenger car as the standard vehicle unit to 

convert the other vehicle classes and this unit is called Passenger Car Unit (or) PCU. Thus in 

a mixed traffic flow, traffic volume and capacity are generally expressed as pcu / hr (or)pcu / 

lane/ hr and traffic density as pcu / km length of lane. 

 

Factors affecting PCU Values: 

 Vehicles characteristics such as dimensions, power, speed, acceleration and braking 

characteristics. 

 Transverse and longitudinal gaps (or) clearances between moving vehicles which 

depends upon speed, driver characteristics. 

 Traffic stream characteristics such as composition of different vehicle classes, mean 

speed and speed distribution of mixed traffic stream, volume to capacity ratio etc. 

 Roadway characteristics such as road geometrics includes gradient, curve etc., rural or 

urban road, presence of intersections and the types of intersections. 

 Regulation and control of traffic such as speed limit, one-way traffic, presence of 

different traffic control devices etc. 

 Environmental and climatic conditions 

 
b. Explain the various preventive measures to reduce accidents. 



The various measures of engineering that may be useful to prevent accidents are enumerated 

below  

 Visual guidance to driver 

 Road reconstruction 

 Channelization 

 Road signs 

 Street lighting 

 Improvement in skid resistance 

 Road markings 

 Guide posts with or without reflector 

 Guard rail 

 Driver reviver stop 

 Constructing flyovers and bypass 

 Regular accident studies 

C. A vehicle of weight 25 tonnes skids through a distance equal to 50m, before colliding with 

another parked vehicle of weight 2.5 tonnes. After collision both the vehicles skid through a 

distance equal to 13m before stopping if the coefficient of friction is 0.5m, Compute  

(i) Speed after collision 

(ii) Speed at collision 

(iii) Speed before collision 



 

 

5. A. Describe Green shield model of traffic flow. 



 



 

 

B. Data given below shows the occupancy of parking spaces in a parking lot consisting of 50 

spaces. The count was taken at 15 min intervals during the 4 hours on 6 week days. Find 

whether the number of vacant spaces during any count follows a poisson distribution.  

Occupancy 50 49 48 47 46 45 44 43 42 41 ≤40 

Frequency 6 15 21 20 15 10 5 2 1 1 0 

 



Solution: 

No. of 

vacant 

spaces 

Observed 

Frequency 

Total no. of 

vacant spaces 

Theoretical 

Probability of 

stated no. of 

vacant spaces 

Theoretical 

frequency of no. 

of vacant spaces 

0  6 0  0.0498 4.8 

1 15 15 0.1494 14.3 

2 21 42 0.2241 21.5 

3 20 60 0.2241 21.5 

4 15 60 0.1681 16.5 

5 10 50 0.1009 9.6 

6 5 30 0.0505 4.8 

7 2 14 0.0216 2.1 

8 1 8 0.0081 0.8 

9 1 9 0.0027 0.3 

10 or more 0 0 0.0007 0.1 

Total  96 288 1.0000 96.0 

 

Inspection of columns indicates a fair agreement between observed and theoretical frequencies. Hence 

it can be concluded that the number of vacant spaces follows Poisson distribution. 

 

c. Explain “goodness of fit” test. 

 



 
 

 

6. a. The spot speeds at particular location are normally distributed with a mean of 51.7 kmph 

and a standard deviation of 8.3 kmph. What is the pobablility that (i) Speed exceeds 65kmph.  

(ii) Speed lies between 40 and 70 kmph. 

1. Probability that speed exceeds 65kmph is the area under the normal curve to the right 

of x=65 kmph 

 

The standard normal variable z = (x - µ) /  σ 

                                                  = (65-51.7) / 8.3 = 1.6 

 

From the statistical table,Φ (Z) = Φ (1.6) 

 

Φ (1.6)  = 0. 9542 

 

P (x≥65) = 1 – 0.9452 = 0.0548 = 5.48 percent 

 

B) Probability that speeds lie between 40 and 70 kmph 

 

= P (40 < x < 70) = Φ (Z2) – Φ(Z1) 

 

Z2= ( 70 +51.7 ) / 8.3 = 2.21 

 

Z1 = ( 40 – 51.7 ) / 8.3 = (-1.41) 

 

From the statistical table, 

 

Φ (Z2) = Φ (2.21) = 0.9864 

 

Φ (Z1) = Φ (-1.41) = 1- Φ (1.41) = 1 – 0.9207 = 0.0793 

 



P (40 < x < 70) = Φ (Z2) – Φ(Z1) 

 

= 0.9864 – 0.0793  = 0.9071 = 90.71 percent 

 

b. Explain briefly (i) Phases of traffic regulation   (ii) Regulatory signs 

(i) Phases of traffic regulation 

 The first phase of traffic regulation is driver controls followed by vehicle control, 

traffic flow regulation and general control. 

Regulation concerning driver 

• Licensing of the driver 

• Requirements of physical fitness 

• Age of drivers 

• Disqualification and endorsement of licences 

• Offences and penalties 

Traffic control : 

• One way 

• Traffic markings 

• Traffic signs 

• Traffic signals 

• Traffic rotaries 

• Street lighting 

• Road side furniture  

• Matters dealing with control of vehicles, drivers and road users 

• Vehicles – registration, weight, size, design, construction and maintenance 

• Drivers –issue of license and other operations of vehicles 

• Road users – pedestrians, cyclists and motor cyclists  

Regulation concerning vehicles 

• Speed limit   

Factors: 

Speed of traffic 

Road conditions  

Environment of the road 

Volume of Traffic 

Accident rates 

(ii) Regulatory signs 

 Prohibitory signs 

• Definite Negative Instructions  

• Denotes Prohibition To Movement 

• TYPES: 

 Movement Prohibition 

 Waiting Prohibition 

 Restrictions On Dimensions, Weight Or Speed Of The Vehicle  

• CIRCULAR SHAPE  - DIAMETER STANDARD SIZE- 0.6m  

    REDUCED SIZE – 0.4m 

• Red border 

• Background – White ( speed control) 

         - blue (Waiting and parking) 

                      - blue ( direction control and other signs) 

• Symbols – prohibitory signs – black  

                 - direction control signs – white  



 Mandatory signs 

• Definite positive instructions 

 Stop sign 

 Yield or give way sign 

• Should use 

 Intersection of less important road with a main road 

 Street entering a through highway or street 

 Un signalised intersection in a signalised area 

 Serious accident record  

• Should not use 

  through roadways or expressways 

 Speed control 

 At signalised intersections  

• Octagon  

• Border- white 

• Background – red 

• Side of octagon -  std size – 900mm 

            - Reduced size – 600mm 

• Definition plate – STOP sign message  

 

7. (a) List the advantages and disadvantages of traffic signals. 

Advantages of traffic signals: 
Traffic signals control vehicle and pedestrian traffic by assigning priorities to various 

traffic movements to influence traffic flow. Properly designed, located and maintained 

traffic signals have one or more of these advantages:  

• Provide for orderly movement of traffic; 

 • Increase traffic-handling capacity of an intersection;  

• Reduce frequency and severity of certain types of crashes, especially right-angle 

collisions;  

• Provide for continuous movement of traffic at a definite speed along a given route;  

• Interrupt heavy traffic at intervals to permit other vehicles or pedestrians to cross. 

 

Disadvantages of traffic signals: 

Traffic signals are not a solution for all traffic problems at intersections, and 

unwarranted signals can adversely affect the safety and efficiency of traffic by 

causing one or more of the following: 

• Excessive delay;  

• Increased traffic congestion, air pollution and gasoline consumption;  

• Disobedience of signals;  

• Increased use of less-adequate streets to avoid traffic signals;  

• Increased frequency of crashes, especially rear-end collisions. 

 

(b) The average normal flow on cross-roads A and B during design period are 500 and 

300 PCU per hour. The saturation flow values on these roads are estimated as 1300 

and 1000 PCU per hour respectively. The all red time required for pedestrian crossing 

is 13seconds. Design two phase traffic signal by Webster’s method.  



 
 

(c ) Design a street lighting system for the following conditions. Lane width – 20m, 

mounting height= 7m, Lamp size = 8000lumen, Luminance type = 11. Assume 

coefficient the spacing between lighting units to produce average lux=6.0 

The ratio of Pavement width / Mounting height = (20/7) = 2.86 

Hence Coefficient of utilization = 0.48 

Assume maintenance factor = 0.8 

 

Spacing = (Lamp Lumen * Coefficient of utilization * maintenance factor ) / 

(Average Lux * Width of road)  

                = (8000*0.48*0.8) / ( 6 * 20) 

     =  25.6m 

 

8. A) Define ITS. What are its applications in traffic engineering? 



 

 
b) Enumerate the design factors and the advantages of a rotary. 



 

 

 



 

 



c) Explain the various design factors in road lighting. 

The factors responsible for the lighting scheme for roads are:  

i. Luminance Level.  

ii. Luminance Uniformity.  

iii. Degree of Glare limitation.  

iv. Lamp Spectra and  

v. Effectiveness of visual guidance. 

 Luminance Level: As the Luminance of a road influences contrast sensitivity 

of drivers’ eyes and contrast of obstacles, relative to back ground. Hence 

affects performance of Road users. Surrounding brightness affects the 

adaptation of human eye. Bright surroundings lower contrast sensitivity there 

by requiring higher luminance for the road surface. Darker surroundings make 

driver adapted to road (assuming road is brighter). Roads with dark surrounds 

are to be lit by including surroundings. Otherwise drivers cannot perceive 

objects in the surroundings. CIE 12 recommends that 5m away from the road 

on either side should be lit by illuminance level at least 50% of that on the 

road.  

Luminance Uniformity Adequate uniformity is necessary for visual 

performance and visual comfort of the user. From visual performance view 

point, uniformity ratio is defined by U0 = Lmin / Lavg .U0 should not be 

below 0.4. From visual comfort view point uniformity ratio is defined as U1 = 

Lmin / Lmax measured along the line passing through the observer positioned 

in the middle of the traffic facing the traffic flow. Termed longitudinal 

uniformity ratio.  

Glare Limitation Physiological or disability glare affect visual performance. 

Psychological or discomfort glare affect visual comfort. Glare is to be avoided 

at all costs. 

Lamp Spectra : Spectral composition determines color appearance of the 

lamp. The way lamp is going to render color to objects Low pressure sodium 

vapour lamps give greater visual acuity. Spectrum should be such; there is 

Great speed of perception, less discomfort glare and shorter recovery time 

after glare.  

Visual Guidance Visual guidance guides the road user and hence must for 

user to get a recognizable picture of the course immediately. This is improved 

by lamp arrangement that follows the run of the road. More so if turns and 

intersections are there. Lighting scheme must provide visual guidance. On 

roads having separate lanes with a separator the lighting columns are located 

on the separator. As is the custom in large avenues in Metros, on a curve the 

lighting column is located along the outer column. This gives a clear 

indication of the run of the road on the curvature. Visual guidance pilots traffic 

through lights of different colors on different routes. Exits on main roads are 

lit differently. Sodium vapour lamps for the main road and mercury lights for 

exits are employed. 

 
 


	Passenger Car Unit (PCU)

