TRANSPORTATION ENGINEERING I
ENCE 353

Lecture :3 Year : lll
Tutorial 12 Part : 1l
Practical 1

Course Objectives:

The objective of this course is to provide students foundational knowledge in traffic
engineering, traffic survey, traffic control and management, the basic principles of
pavement design, the construction process of bituminous and cement concrete roads
and the various problems in highway pavement and maintenance methods.

1 Traffic Studies and Analysis (13 hours)

1.1 Traffic volume studies

1.2 Traffic speed and delay studies

1.3 Origin and destination study

1.4 Basic traffic flow parameters

1.5 Traffic capacity and level of service
1.6 Parking studies

1.7 Crash studies

2 Traffic Control Methods (7 hours)

2.1 Types of intersections

2.2 Un-channelized and channelized intersections

2.3 Grade separated intersections (Overpass, underpass and interchanges)
2.4 Rotary intersection

2.5 Traffic control devices: Traffic sign, marking and islands

2.6 Traffic signal

2.7 Warrants for traffic signalization

2.8 Traffic signal design by Webster method

2.9 Traffic calming measures

2.10 Importance and design of street lighting

3 Pavement Design (14 hours)

3.1 Introduction, types and structural components of pavement

3.2 Factors controlling pavement design

3.3 Historical development of pavement structures (Flexible pavement design):
Theoretical (Bousinesq and Burmister approach); Semi empirical (Tri-axial
approach); and empirical methods
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Design of flexible pavement by IRC, DoR guidelines, Road Note 31,
AASHTO method

3.5 Rigid pavement design (Westergaard theory)

3.6 Design of rigid pavement by latest IRC and AASHTO method

3.7 Pavement design (Surface dressing method) for low cost road, IRC method
4 Road Construction Technology (7 hours)

4.1  Activities and techniques used in road construction

4.2 Road construction equipment and plants

4.3 Preparation of sub-grade: Excavation, fill and compaction

4.4 Mass Haul diagram

4.5 Granular, water bound macadam, soil stabilized sub base and base course

4.6 Prime coat and tack coat

4.7 Sand seal and slurry seal

4.8 Bituminous surface and base course: Surface dressing, grouted or

penetration macadam
4.9 Bituminous premixes (Dense bituminous macadam; Bituminous concrete)

4.10 Cement concrete pavement and joints in cement concrete pavement
4.11 Concept on the construction of recycled pavement

5 Pavement Maintenance (4 hours)
5.1 Difference between maintenance and rehabilitation
5.2 Classification of road maintenance
5.3 Causes of flexible and rigid pavement failure
5.4 Maintenance of low cost roads (Earthen, gravel and WBM roads)
5.5 Maintenance of flexible pavement and rigid pavement
5.6 Pavement evaluation method
5.7 Overlay and its types
5.8 IRC method of overlay design for flexible pavement
5.9 Concept of performance based maintenance
Tutorial (30 hours)
1. Data collection, analysis, report preparation and presentation on traffic data
(Volume, speed, parking, crashes and other traffic data)
2. Design of road pavement (Rigid and flexible) and usage of DOR design
sheet using traffic data from tutorial 1 and CBR from cone penetration test
3. Case study on pavement failures from field inspection and presentation
4. Case study on traffic control and management
Practical (15 hours)

1.

2.
3.
4

Visual presentation/demonstration on related topics of traffic engineering
Cone penetration test on sub grade soil for CBR

Skid resistance test

Benkelman beam deflection test



Traffic volume and classification count at intersection

6. Spot speed study by manual and radar gun
7. Visual inspection of road construction, road material plant, road pavement
failures and report preparation
Final Exam

The questions will cover all the chapters in the syllabus. The evaluation scheme will be
as indicated in the table below:

Chapter Hours Marks distribution*®
1 13 16
2 7 12
3 14 16
4 7 8
5 4 8
Total 45 60

* There may be minor deviation in marks distribution.
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