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Module 1 

1 a. Explain briefly the various stages involved in transportation planning 

process. 

Sol : Situation definition: Inventory transportation facilities, Measure travel 

patterns, Review prior studies.  

Problem definition: Define objectives (e.g., Reduce travel time), Establish criteria (e.g., 

Average delay time), Define constraints,Establish design standards  

 Search for solutions: Consider options (e.g., locations and types, structure needs, 

environmental considerations)   

Analysis of performance: For each option, determine cost, traffic flow, impacts   

Evaluation of alternatives: Determine values for the criteria set for evaluation (e.g., 

benefits vs. cost, cost-effectiveness, etc)  

 Choice of project:  Consider factors involved (e.g., goal attainability, political judgment, 

environmental impact, etc.   

Specification and construction: Once an alternative is chosen, design necessary 

elements of the facility and create construction plans 

URBAN MASS TRANSPORTATION SYSTEMS “Mass Transit, also referred to as public 

transit, is a passenger transportation service, usually local in scope that is available to any 

person who pays a prescribed fare “ Mass Transit System is designed to move large numbers 

of people at one time. 

 

 

 

 

 



b. Explain the problems in the urban transportation in the present scenario. 

Sol: 1. Road congestion :As populations increase, the average travel distances as well as 

intensity are expected to increase as there is a direct correlation between the two indicators 

(See Figure 3). Average trips lengths for metro cities including Bengaluru are over 8 km, 

while it is 6 km or less for all other metro cities. This trend in trip length and frequency is 

only expected to increase with increasing income levels, migration, participation of women 

and a service-oriented economy. As more people travel over longer distances on regular 

basis for employment and education purposes, will inevitably lead to road congestion. 

 2. Parking problems :The acute shortage of parking spaces both on and off the streets in 

Indian cities increases the time spent searching for a parking spot and induces traffic 

congestion. Available data shows that a high proportion of Indian streets are faced with on-

street parking issue. This problem is especially acute in smaller, compact Indian cities. On-

street parking is perversely incentivized because it is either free or priced lower than off-

street parking. Even if cities invest in multilevel car parks in prime areas, the parking rates 

are not expected to recover the costs. 

 3. Air pollution : The severity of air pollution in Indian cities is judged based on CPCB’s 

(Central Pollution Control Board) air quality classification. According to available air quality 

data of 180 Indian cities, there is a wide variation in the pollution concentration and severity 

across cities. Cities are considered critically polluted if the levels of criteria pollutants are 

more than 1.5 times the standard. Results show that half of the residential areas in cities 

monitored by CPCB are at critical levels of air pollution .The danger is especially pronounced 

when diesel vehicles are operating, as diesel emissions are known to trigger adverse 

respiratory health effects. Metro cities that have initiated pollution control action have 

witnessed either stabilization or dip in the pollution levels, however, in other cities, the 

situation has been observed to be getting worse. Toxic air and its effects on health are 

seriously compromising the ‘livability’ of Indian cities.  

4. Deteriorating road safety :  The high dependence of migrants on non-motorised 

transport modes such as walking and cycling causes traffic mix in common roads where fast-

moving motorised traffic shares the roads with slow-moving modes leading to an increasing 

number of fatalities and road accidents. In Urban transport planning 15CV751 DEPT OF CIVIL 
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modes like cycling and walking presently share the same right of way as cars and two-

wheelers leading to unsafe conditions for all. The number of fatalities is also increasing in 

relation to the increasing motorisation and higher slow-moving vehicles in the traffic 

stream. While progress has been made towards protecting people in cars, the needs of 

vulnerable groups of road users, primarily cyclists and pedestrians, are not being met. 

Pedestrian fatalities constitute a significant share of total fatalities and the magnitude is in 

fact much higher in cities that lack adequate pedestrian facilities. 



2 a. Explain the system approach to transportation planning using a flow chart. 

 

Problem definition /objectives: To develop a transport system that caters to all sections of 

society. To develop a transportation system that is primarily sustainable in nature. To minimize 

system costs. For Example: Goal: Reducing travel time of people between Mysore and Bangalore 

Objectives: To maximize the accessibility to activities by public transport  

To improve connectivity  

To improve state economy 

 Identification of need: 

 Solution Generation and Analysis Based on problem definition, transportation 

planners have to identify various alternatives and make choice about various modes like 

roadway ,railway, waterways or airways.  

The technological aspect - such as high speed train, raised monorails underground transit 

system, driver information system.  

Traffic engineering aspect - such as changing or improving flow pattern by making certain 

road one way, reducing delay on arterial street by improving signalization or grade 

separated intersection, disallowing certain movement at intersection Regulatory aspect - 

such as reserving land for only high occupancy vehicles, disallowing high polluting vehicles, 

imposing speed limit. 

 For example, to travel from Kanpur to Delhi following alternatives can be worked out.  



• Facilitate train leaving Kanpur at 6:30 am and reaching Delhi at 10:30 am and again leaving 

Delhi at 5:30pm and reaching Kanpur at 10:30pm. 

 • Developing existing airport at Kanpur 

 • Improve the existing road facilities providing operating speed 120 kmph.  

Evaluation of possible alternatives Compare the various alternatives and select the 

best plan based on estimated cost and benefits. 

 Implementation and assessment Once the best plan is selected and becomes 

operational, the performance is assessed and monitored regularly for further improvement. 

Based on the performance assessment it may be necessary to go back to certain stages of 

planning and repeat the process. 

b. Write a note on the following: 

i) BRTS   ii) Metro Train  

i) BRTS :Bus based public transport system. It delivers comfortable and cost effective 

urban mobility, providing high capacity and consuming cleaner fuels. It is comfortable and 

having luxurious facilities with high technology functions for faster and safer travel. 

Exclusive busway, convenient stations and comfortable buses, Intelligent Transportation 

Systems (ITS)(e.g., signal priority system, automatic fare system, Global Positioning System 

(GPS), bus arrival broadcast information etc. are some of its features. BRTS is reliable, 

convenient and faster than regular bus services. With the right features, BRT is able to avoid 

the causes of delay that typically slow regular bus services, like being stuck in traffic and 

queuing to pay on board.  

Characteristics Separate lane is exclusively dedicated to BRTS. The median and the inner 

most lane or the left most lane can be dedicated to the bus. BRTS is a relatively inexpensive 

mode and can be implemented more widely. In case of cost consideration for construction 

of BRTS approximately about 5-20 crores per km whereas in metro rails about 125 to 220 

crores per km. It has advanced Traveler Information System (ATIS) and Automatic tracking 

of buses. In BRTS commuters can only cross at the zebra crossings. Fatality rates will come 

down drastically. 

ii) Metro Train Consists of large four-axle electrically powered rail vehicles that operate in 

trains of upto 10 cars on fully controlled A row with full signal control. This ensures high 

speed, reliability, capacity, rapid boarding In case of driver’s error or inability the train stops 

automatically. Some automated operation without driver. Line haul transport Several doors 

on either side without fare collection delay Requires higher investment cost than any other 

transit mode. 



Modue 2 

2 a. Define External cordon line. What are factors should be given due 

weightage in the selection of external cordon line? 

Sol:  The imaginary line representing the boundary of the study area is termed as 

external cordon. 

Selection of External Cordon Line:   

• The selection of the external cordon line for an urban transportation study 

should be done with due weightage to the following factors:   

• The external cordon line should cover the area which is already built up and also 

likely to be developed during the design period.   

• The external cordon line should contain all areas of systematic daily life of the 

people oriented towards the city centre and should in effect be the ‘Commuter 

shed’.   

• The external cordon line should be compatible with previous studies of the area 

of studies planned for the future.   

• The external cordon line should be continuous and uniform in its course so that 

movements cross it only once. 

• The line should intersect roads where it is safe and convenient to carry out traffic 

surveys.   

• The external cordon line should be compatible with previous studies of the area 

and of studies planned for the future 

B   What is zoning? Discuss the points to be kept in mind while doing zoning. 

Sol: The defined study area is sub-divided into smaller areas called zones or traffic zones. 

• The zones should have a homogenous land use so as to reflect accurately the 

associated trip making behaviour.   

• Anticipated change in land use should be considered when sub- dividing the study 

area into zones.   

• It would be advantages, if the subdivision follows closely that adopted by other 

bodies (e.g. census department) for data collection. This will facilitate correlation of 

data.  

• The zones should not too large to cause considerable errors in data. At the 

sometime, they should not be too small either to cause difficulty in handling and 

analyzing the data.  



• As a general guide, a population of 1000-3000 may be the optimum for a small area, 

and a population of 5000- 10000 may be the optimum for large urban areas. In 

residential areas, the zones may accommodate roughly 1000 households.   

• The zones should preferably have regular geometric form for easily determining the 

centroid, which represent the origin and destination of travel.  

• The sectors should represent the catchment of trips generated on a primary route.   

• Zones should be compatible with screen lines and cordon lines. Zone boundaries 

should preferably be watersheds of trip making. 

• Natural or physical barriers such as canals, rivers, etc. can form convenient zone 

boundaries.  

• In addition to the external cordon lines, there may be a number of internal cordon 

lines arranged as concentric rings to check the accuracy of survey data. 

4a. Mention the different types of transport surveys. Explain various 

inventories that are needed for providing transport facilities 

sol :1. Home - interview survey. 

 2. Commercial vehicles surveys. 

 3. Intermediate public transport surveys.  

4. Public transport surveys.  

5. Road –side – interview surveys. 

 6. Post- card- questioner surveys.  

7. Registration- number surveys. 

 8. Tag- on- vehicle surveys. 

b What are the methods of origin and destination study? Explain home 

interview method in detail. 

Sol: Home-interview survey is one of the most reliable type of surveys for collection of 

origin and destination data. The survey is essentially intended to yield data on the travel 

pattern of the residents of the household and the general characteristics of the household 

influencing trip making. The information on the travel pattern includes number of trips 

made, their origin and destination, purpose of trip, travel mode, time of departure from 

origin and time of arrival at destination and so on. The information on household 

characteristics includes type of dwelling unit, number of residents, age, sex, race, vehicle 

ownership, number of drivers, family income and so on. Based on these data it is possible to 

relate the amount of travel to household and zonal characteristics and develop equations 



for trip generation rates. It is impractical and unnecessary to interview all the residents of 

the study area. Since travel patterns tend to be uniform in a particular zone. The size of the 

sample is usually determined on the basis of the population of the study area. And the 

standards given by the Bureau of Public Roads. 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                         Module – 3 

5 a what are the factors governing trip generation and attraction rates ? 

explain each factor. 

Soln : 

 



b Explain multiple linear regression analysis [MLR] and list the assumptions in 

multiple linear analysis  

 

 

6 a. What is trip distribution? Explain the methods of trip distribution  



Soln: 
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Soln : 

 

 



Module 4 

7a Explain the gravity model of trip distribution. 

Soln : 

 

 



7 b
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B . define model split. Explain in brief the factors affecting model split 

Soln :  

 

 

 



 

 

 



 

 

 

 

 

 



Module 5 

9  a.  Explain the concept of quick response technique. 

B . Explain the difficulties in transportation planning for small and medium 

cities.  

10 write a short note on  

a. Capacity restraint technique. 

b. Diversion curve  

c. Equilibrium assignment  

d. Lowry model  

Soln : 

 

 

 

 



 

 

 

 

 



 

 

 


