[image: image1.png]e e e S s e RN S 4 e e e

4006 - TRANSPORTATION ENGINEERING- 1
Teaching Schedule Per Week Progressive Examination Schedule (Marks)
Lectures | Practical | Credits Assessment Theory Practical Ex, Total
R 0 3 25 3rs. | 100 0 125 i
Pre-requisite Source Theory Test | Total | TW PR | Gr.Total
Nit cvL |Semester I =T s o0 | — | — | too
RATIONALE: - This is an importanf technolog§ subject for diploma students of Civil Engineering which gives

much scope to have sufficient knowledge of concepts, principles, procedures involved in the construction and
maintenance of two main transportation systems i.¢. Highway Engineering and Bridge Engineering which are
more popular and essential for the economic development of our country. The course content has been
designed in a way that the students will have the following abilities -Understand the ditferent transport systems,
classification, component of each system and their features. Carry out the investigation, collect data, and have
{he knowledge of necessary surveys required to be conducted. Have the knowledge of various
recommendations and specifications. Able to execute the construction work, as per the approved drawings and
specification. Undertake maintenance works. Knowledge of other means of communication such as, railways,
runnels, docks and harbours, airports etc.

COURSE CONTENTS Hrs  Mks
A. HIGHWAY ENGINEERING

1. INTRODUCTION 3 9

Importance of transportation system in the National development. Types of
transportation systems-highways, railways, airways, waterways. Comparison
between them with relative merits and demerits. Classification of roads- According
to importance, materials of construction, carrying capacity and traffic density.
Sketches of standard cross sections of roads in full embankment, full cutting, partly
in cutting and partly in embankment for a National/State high with all components.
2. GEOMETRIC DESIGN 36

Definition of the terms used in cross section such as carriageway formation width, land
width, shoulder, berms, spoil-banks, barrow pits, balancing of earth work, dead
man, lead and lift, building line, control line, sub grade, side gutters, etc.
Camber-Definition, types with sketches and 1.R.C. specification.

Gradient- definition, types and LR.C. specification. Sight distance- Definition, types
with sketches and IRC specification. Curves-Necessity, type of curves, horizontal,
vertical and transition curves with sketches. Widening of roads on curves, LR.C.
specification. Super elevation- Definition, necessity, factors affecting super-
elevation, minimum and maximum values of super-elevation, methods of providing
super-clevation. [Note: No problems on the above topic are expected]

3. EARTH ROADS z 3

Construction procedure for earth roads-precautions to be taken in rolling.

Soil-stabilisation, necessity, methods of soil-stabilisation, brief description of any
two soil-stabilisation.
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4, W.B.M. ROAD 2

Cross-section of a W.B.M. road showing different components with dimensions.
Materials used, specification with size and grading with aggregate. Construction
procedure including precautions in rolling bindage and bindage layers. Defects in
W.B.M roads and their maintenance.

5, BITUMINOUS ROADS 5

Definition of terms- Bituminous asphalt, emulsion, cut back, tar, common grades
adopted for construction of roads. Types of bituminous surfaces-Prime coat, tack
coat. seal coat. (IRC-16-1965). Surface dressing- Single coat and double coat.
Construction procedure and detailed specification.(IRC-22-1966 and IRC-17-1965).
Full grout and semi-grout macadam ~ construction procedure and detailed
specification. (IRC-20-1966). Bituminous /Tar carpets- Construction procedure and
detailed specification.(IRC-14-1977) Bituminous concrete- Construction procedure
and detailed specification. Defects and maintenance of bituminous roads.

6. CEMENT CONCRETE ROADS 4

Objectives and functions of pavements, types of pavements, merits and demerits.
Comparison between asphalt and concrete roads, their advantages and
disadvantages. Continuous Bay method and Alternate Bay method of construction
of concrete roads, different stages involved in the construction of concrete roads in
brief. Joints in concrete pavements, necessity, transverse, expansion contraction
joints, sealing of joints (IRC-15-1981). Defects and maintenance of concrete roads,
routine and periodic maintenance.

7. HILL ROADS 3

Basic principles of geometric design for hill-roads in respect of sight distance, over-
taking distance, passing places, curves, hair-pin bends, mini-vertical clearance
IRC-52-1975. Cross-sectional features for hill roads such as floating grade, half-
tunnelling, protective works, retaining works, catch water drains, etc. Maintenance
of hill roads, special features including repairs for slip clearance, monscon damage,
etc.

8. DRAINAGE 2

Surface drainage-Side gutters, catch drain. Sub-surface drainage, longitudinal drain,
cross drain. Arbori-culture- Purpose and procedure of planting road side trees and
its maintenance.

B. BRIDGES

1. INTRODUCTION 4

Definitions-Necessity and functions of bridges. Classification of bridges. Depending
upon function-Highway, railway bridges. Depending upon size-Major bridges,
minor bridges and culverts. Depending upon materials used- Timber, masonry,
steel, R.C.C. and pre-stressed cement concrete. Depending on the alignment-
straight (square) and skew. Depending upon the position of High Flood level-
submergible and non-submergible. Depending upon IRC loading-Class A, Class AA
and Class B. Factors affecting the selection of site for bridge.

2. SITE INVESTIGATION AND HYDROLOGY E

Alignment of bridge, culvert-Procedures. Definition of afflux, economic span,
waterways, linear waterways, guiding principles in fixing the linear water-ways.
Free Board-Reasons for providing free-bpard, values of free- board for different
types of bridges. Scour-Depth of scour, depth of foundation, cut-water and case-
water. (No numerical problems should be asked)
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3. TYPES OF BRIDGES 5 1o
R.C.C. girder and steel bridges, plate girder tridges, pre-stressed concrete bridges,

balanced cantilever bridges, steel trussed bridges, suspension bridges. Component

parts of bridges- Bridge foundation-Function, types-spread footings, pile- '

foundation, well foundation, caissons, suitability of each .Coffer dams, piers,

[unctions, different types. Alignments-function. Wing walls-function, types and

suitability. Bridge floors, expansion joints. Bearings-functions and types.

Approaches-In cutting and embankments and their functions.
4. CAUSEWAYS AND CULVERTS 3 6
Causeway-Detinition, types, flush, low level and high level. Culvert- Definition, types,

pipe culvert, R.C.C. slab culvert, box culvert, situation under which cach type 1s

adopted.
5. MAINTENANCE , b3

Repair and maintenance of bridges and culverts, special maintenance of bridges.

C. OTHER MEANS OF COMMUNICATION SYSTEMS

1. RAILWAYS 22
Advantages of railways, permanent way- component part, types of gauges, types of

gauges.
2. TUNNELS 23

Types of tunnels, shapes, advantages, location of tunnels..
3. DOCKS AND HARBOURS 2 3
Functions of docks and harbours, types. Brezk water- Maintenance WOrKs.

_(Brief idea only)

Total

T

48 100

Note - An industrial visit shall be arranged to a major bridge, culvert and National Highway within
the state of Goa to supplement the theoretical knowledge with the practical visit. The students should
submit a report with detailed sketches and technical data collected in a journal for Progressive
Assessment,

REFERENCE BOOKS/ MANUALS AND DATA —-BOOK

1. Highway Engineering—S"’ Edition- 1986 by Nemchand & Bros, Roorkee, Justo and Khanna.

2. Roads, Railways and Bridges- 7% B dition 1932-Standard Book House-New Delhi by Birdi and Abhuja,

3. Transportation and Engineering by Tata Macgraw Hill Publishing Company Ltd, New Delhi, 110 002

4. Transportation and Engineering, vol. I & vol. II, Khanna Publishers, New Delhi, 6 by Vazirani & Chandala

5. Highway Enginccring»Z"d Edition- 1976 by Dhampat Rai & Sons, Delhi. Bindra, S. P.

6. Roads, Railways, Bridges and Tunnel Engg., Standard Publishers and Distributors, Nai Sanak, New Delhi
110006 by T. D. Ahuja

7. Highway Engineering- Standard Publishers and Distributors- Delhi -6-Gurcharan Singh

& Data Books- IRC recommendations, Manuals, Booklets, CPWD/MES Manuals.

9. Laboratory Manuals-Prepared by 7771S, LRUC !/ LRUC.

10. A Text book of Transportation Engg.- 1993 Editn, IPH Publication, New Delhi- by N. L. Arora.
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