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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)

(An Autonomous Institution affiliated to Gujarat Technological University)

Institute Vision

“Produce globally employable innovative engineers with core values.”

K

\_

Reform policies, systems and processes at all levels.
Develop faculty and staff members to meet the challenges

Institute Mission

Re-engineer curricula to meet global employment requirement

Promote innovative practices at all levels.
e Imbibe core values

\

/

Core Values

Quality, Creativity, Team Work, Lifelong Learning, Pro-activeness,

Cost Consciousness, Sharing, Transparency
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Academic Regulations

FOR POST GRADUATE PROGRRAMMES

ADMISSION

A candidate for admission to the two year degree programme for Master of
Technology  must  have  eligibility as per the  Gujarat
Government/ ACPC/GTU/CVM rules.

Admission granted to an applicant is to be considered provisional until all the
fees are paid and all the prescribed documents are in order. BVM Engineering
College DISCLAIMS ALL RESPONSIBILITIES if any of the documents
required as per ACPC/ Gujarat Technological University requirements are not
submitted or found unacceptable by it. The college will not accept
responsibility for students who do not submit the expected examination/
registration forms in time.

PROGRAMMES OF STUDY

A student shall follow the prescribed courses as given in the programme of
study to which he/she is admitted. These courses for various programmes are
listed in Annexure — .

The syllabi for these courses are given in Annexure — I1.
COURSES LEVELS

At the commencement of each semester a student shall register for the set of
courses he/she intends to pursue during the semester. For the registration
process, refer AR (PG) 8.

All courses offered are divided into two levels: Level 1 and 2. The levels
correspond to successive years of study of a typical M. Tech. student. In other
words, a regular student will complete his Level-1 courses during his first year
and Level-2 courses during his second year.

The list of courses offered in semester will be announced by the college at the
beginning of the semester.

PROGRAMME ELECTIVE COURSES

Each programme of studies contains a certain number of programme elective
courses. Programme elective courses will be offered under each discipline at
corresponding level from which a student may choose course(s).
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OPEN ELECTIVE COURSES

Open elective courses are courses offer by a discipline for students other than
the corresponding discipline.

COURSE CREDITS

Each course offered has L-T-P structure. Whereas, L means number of theory
lecture hours per week, T means number of tutorial hours per week and P means
number of practical/laboratory hours per week.

Total course credits for a course are obtained by adding the hours of theory
lectures, tutorials and practical together. E.g. 4-0-2 means a course has 6 credits,
3-2-0 means a course has 5 credits, 2-2-2 means a course has 6 credits.

FACULTY COUNSELOR

Each student is assigned to a Faculty Counselor who will advise and counsel him
regarding the selection of courses to be registered in a given semester as well as
monitor his/ her holistic growth. The final selection of courses made by the
student must be approved by his Faculty Counselor.

REGISTRATION

To earn course credits in a semester a student must register for the courses at the
commencement of the semester.

At the commencement of each semester a period of two working days is
designated as the registration period. A student must complete his registration
formalities within this period as per the procedure laid down.

A further period of 12 working days is designated as late registration period.
During this period a student shall require to pay late registration fee, as decided
by the Institute from time to time, to complete his registration. Late registration
will only be permitted on genuine reasons (like medical and other unavoidable
circumstances) to be approved by the concerned Head of Department and
Principal

Student shall not be permitted to attend classes without registration.
The registration must be completed by the student in person.

A student who has completed all the requirements for his degree will not be
allowed to register in any further courses.

All registrations in every semester must be duly approved by the concerned Head
and Principal of the college.
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REQUIREMENTS FOR REGISTRARTION

A student can register for a course provided that the following conditions are

satisfied:

1) The course is included for the student’s assigned programme of studies, or
the student has been permitted to take the course as an open elective.

i) The course is being offered in the semester.

The courses selected by the student must be approved by his Faculty Counselor.
MINIMUM ENROLLMENT

Under normal circumstances an elective course will be conducted in a semester
only if a stipulated minimum number of students have registered for the course
as decided by the Board of Studies.

An elective course in which the number of student registered is less than the
stipulated minimum may be withdrawn from the elective course offering of that
semester. The student registered in such a course will be permitted to amend
their registration.

ASSESSMENT OF STUDENT PERFORMANCE IN COURSE

The performance of a student in a course is judged through (i) continuous
assessment of theory, tutorial and practical work and (ii) end-semester theory,
tutorial and practical examinations.

The end- semester theory examination in a course has a weightage of 70 percent
of theory marks. The remaining 30 percent of theory marks will be awarded
through continuous assessment carried out during the semester.

The end-semester tutorial/practical examination in a course has a weightage of
60 percent of total tutorial/practical marks and continuous assessment of the
same carries the remaining 40 percent of total tutorial/practical marks.
Tutorial/practical work (both end-semester and continuous) shall be evaluated
on the basis of several of the following instruments of assessment: observation
of experimental skills, reports, oral examination, quizzes, end-semester practical
examination, attendance, etc.

Continuous assessment (tutorial/practical) scheme is given below:

Term work 20 percent (Equal weightage for every
practical. At least 10 practical/ tutorial
need to be performed or mini project)

Quiz /Assignment/ Viva/ 20 percent
active learning component

Total 40 percent
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AR(PG) 11.4 The overall performance of student in the course is assessed on the principle of
a “single head of passing”, i.e., there will be a single grade for a course based
upon the aggregate of marks obtained by the student in theory and practical
components in continuous assessment as well as end semester examination.
However, a student should score minimum 30% marks in end semester
examination to make himself/ herself gradable.

Examiner(s) can grace up to 10% of total marks of end semester theory
examination in marks of end semester theory examination to make a student
gradable by making the resolution of the same in grade sheet. However, grace
marks shall not be counted in the aggregate of marks obtained by the student for
the grading.

AR(PG)12 EXAMINATIONS

AR(PG) 12.1 The end-semester examination for all courses offered in each semester of an
academic year will be conducted by the Institute.

AR(PG) 12.2 No student shall be allowed to the end semester examination unless he/she has
attended minimum 75% of Theory Lectures/ Tutorials/ Practical classes of the
course and will be awarded letter grade LA (Ref. AR (PG) 13) in all the subjects
he/she has registered in the corresponding semester.

AR(PG) 12.3 The college will conduct two continuous assessment of theory (mid semester
examination) in a semester for each subject. The average marks of two mid
semester examinations shall be considered as the final marks for continuous
assessment of theory.

A student who remains absent in any of the two mid semester examination for
whatsoever reason(s) shall be awarded with zero marks in the respective mid
semester examination.

However, a student remains absent due to any of the following unforeseen
reasons, shall be permitted to appear along with remedial mid-semester
examination. The marks of mid semester remedial examination of such students
shall be considered as marks of mid semester examination in which he/she
remained absent.

a) A student is critically ill or injured. (Student or his/her relative shall get
prior approval)

b) Death of direct blood relation relative. (Student or his/her relative shall
inform to Head/Principal immediately after the incident and permission
will not be granted for more than 24 hours)

c) A student representing Gujarat state in national level events and/or India
in international events organized by official boards.

AR(PG) 12.4 No student shall be allowed to appear in the end semester examination of a
course unless he/ she scored at least 30% marks in mid semester examination
and will be considered in “NOT PERMITTED TO APPEAR (NPTA)” status for
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the respective course. The NPTA status carries zero grade point in performance
index calculation.

Remedial mid semester examination shall be conducted by the department for
NPTA students before the beginning of the end semester examination. If a
student gets 30% or more marks, he/she shall be “PERMITTED TO APPEAR”
in the end semester examination. However, he/she will be awarded only 30%
marks in continuous theory assessment. For genuine reasons, if a student remains
absent in the mid semester examination and subsequently appear in the remedial
examination, the marks scored by the student will be considered as continuous
theory assessment marks.

If a student still remains with NPTA status, he/she shall appear in mid semester
remedial examination of the next semester.

AR(PG) 12.5 The End Semester tutorial/practical examination shall be rescheduled for a
student who is not able to appear in the regular schedule due to following reason.

a) A student is critically ill or injured. (Student or his/her relative shall get
prior approval)

b) Death of direct blood relation relative. (Student or his/her relative shall
inform to Head/Principal immediately after the incident and permission will
not be granted for more than 24 hours)

c) A student representing Gujarat state in national level events and/or India in
international events organized by official boards.

However, such rescheduling should be confined within the Academic Calendar
of the respective semester.

AR(PG) 12.6 The college will conduct only one continuous assessment of theory (mid
semester examination) for all subjects of the semester in the following cases.

a) First Semester of M. Tech.

b) Corresponding semester of the year of transfer for transferred students or
international students, if the admission of such students is five week later
than commencement of academic calendar.

AR(PG) 13 LETTER GRADE

AR(PG) 13.1 The overall performance of a student in a course is represented by a letter grade
from AA to FF and LA with the following meaning and equivalent grade points:

LETTER GRADE EQUIVALENT REMARK
GRADE POINTS
AA 10 Outstanding
AB 9 Excellent
BB 8 Very Good
BC 7 Good
CcC 6 Average
CD 5 Pass
FF 0 Fail
LA 0 Low Attendance (Fail)
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A course is completed successfully, i.e., credit is earned for a course, when a
letter grade CD or better (in grade points) is obtained in the course.

The scheme of awarding letter grades and the letter grades awarded in each
course are subjected to scrutiny and approval by Academic Council.

FAILURE IN A COURSE

A student earns zero credit for a course when he gets letter grade FF or LA in
the course.

If letter grade FF or LA is obtained in an elective course, the student may change
the elective.

The letter grade FF or LA obtained in a course will be shown in the final
transcript issued to the student (refer AR (PG) 22) whether or not he
subsequently obtains another letter grade in a repeat attempt.

A student with letter grade LA should repeat the course i.e. he/she should attend
theory and practical classes as and when the course is offered.

A student with letter grade FF should appear in end semester theory as well as
practical/ viva exam and should obtain a letter grade CD or better (in grade
points).

A student with more than four FF grade and/or NPTA status in a level will
not be allowed to move to the next level.

SEMESTER PERFORMANCE INDEX (SPI)

The performance of a student in a semester is expressed in terms of the semester
Performance Index (SPI).

The semester Performance Index is the weighted average of course grade points
obtained by the student in the course taken in the semester. The weights assigned
to course grade points are the credits carried by the respective courses.

That is,
Z?=1 giCi

n
i=1Ci

SPI =

where, g; is the equivalent grade point of i course,
c; is the credit of the course
n is total number of courses registered by the student in a
semester
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CUMULATIVE PERFORMANCE INDEX (CPI)

The cumulative performance of student is expressed in terms of the Cumulative
Performance Index (CPI). This index is defined as the weighted average of
course grade points obtained by the student for all courses taken since entry to
the programme, where the weights are defined in same way as in AR (PG) 16.

If a student repeats a course, only the grade points obtained in the latest attempt
are counted towards the Cumulative Performance Index (CPI).

DISCONTINUINACE FROM THE PROGRAMME

A Semester Performance Index (SPI) of less than 3.00 in two consecutive
semesters shall disqualify a student from continuing his studies. Such a student
will be referred to the Academic Council. After considering the extenuating
circumstances, if any, the Academic Council shall decide whether the student
should be allowed to continue his/ her studies. The Academic Council decision
shall be final and binding.

ADMISSION BY TRANSFER

For a student admitted by transfer to the M. Tech. programme after completing
part of his degree requirements elsewhere or under the previous regulations, the
Board of Studies (BOS) shall decide the subjects which he/ she is deemed to
have completed and shall be exempted from those subjects. In the grade sheet,
the exempted subjects shall be specified as “EXEMPTED”.

The remaining requirements must be completed by the student in a
proportionately smaller number of semesters which shall be prescribed for him
at the time of his admission to the programme.

The CPI of such a student will be calculated on the basis of only the courses
taken at this Institute.

REQUIREMNTS FOR THE AWARD OF M. Tech. DEGREE

To be eligible for the award of the degree of Master of Technology a student
must earn a total of at least 115 credits as prescribed under his programme of
studies with

i) A minimum CPI of 5.00 and
i) No course with letter grade FF or LA at any level.

The total credits requirements for the degree of M. Tech must be completed in
not more than 8 semesters from the date of admission.

For a student admitted by transfer the maximum permissible duration shall be
50 percent more than the period prescribed for completion of his programme at
the time of his admission.
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AR(PG) 20.4 If the Academic Council is satisfied that there are extenuating circumstances,
the student may be allowed a maximum of 2 additional semesters to complete
his degree requirements.

AR(PG)21  AWARD OF CLASS

AR(PG) 21.1 The class awarded to a student with his M. Tech. degree is decided by his final
CPI as per the following table :

FIRST CLASS WITH DISTICTION - CPI not less than 7.25

FIRST CLASS - CPlI less than 7.25 but not less than 6.50
SECOND CLASS - CPlI less than 6.50 but not less than 5.75
PASS CLASS - CPlI less than 5.75 but not less than 5.00

CPI less than 5.00 is not eligible for award of degree

A candidate who passes in all subjects and all heads of passing in the
examination shall be given a gracing of the required CPI for getting second class/
first class/ first class with distinction, subject to a maximum of CPI 0.10, in
concurrence with rules and guidelines of AICTE/ GTU.

AR(PG)22 TRANSCRIPT

AR(PG) 22.1 The Transcript issued to the student at the time of leaving the University will
contain a consolidated record of the entire course taken by him, grades obtained,
SPI, CPI, etc.

AR(PG)23 EXAMINERS

AR(PG) 23.1 The respective board of studies shall appoint at least two examiners for end
semester theory as well as practical/viva examination. For each end semester
theory examination, there shall be two paper setters. One paper setter out the two
shall be from outside the institute (external examiner). The end semester theory
and practical examination of each subject shall be conducted by an internal and
an external examiner. The internal examiner shall be appointed as convener who
shall co-ordinate the examination procedure for end semester examinations of
the respective subject.

AR(PG) 24  RE-ASSESSMENT

AR(PG) 24.1 A student shall apply for re-assessment of his/ her answer books of end semester
examination (theory) only within seven working days after the declaration of the
results.

The board of studies shall appoint two examiners (one is Convener of original
AR(PG) 24.2 . :

exam and other is new examiner) for the reassessment of the end semester

examination (theory) for both sections. Both examiners shall jointly reassess

both the sections.
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AR(PG) 24.3 The marks obtained by the candidate shall be considered for grading after re-
assessment, only if, the change in mark is more than or equal to 10% of total
mark of End Semester (Theory) Examination.

AR(PG)25 GRADING

AR(PG) 25.1 The office of the Controller of Examination shall prepare the histogram of each
subject for the purpose of grading after the completion of assessment of the
subject. The histogram for dissertations shall not be prepared and each
dissertation shall be graded individually as per the guidelines given from time to
time.

AR(PG) 25.2 The convener of the respective subject shall grade the students based on the
histogram provided by the Controller of Examination.

AR(PG) 26  GRADE REVIEW

AR(PG) 26.1 The Academic Council shall appoint Grade Review Committee for each
semester. The Grade Review Committee shall constitute following members.

(@) Principal

(b) All Board of Studies Chairman

(c) University Nominee

(d) Dean, Academics

(e) Associate Dean, Academics

(f) Controller of Examination

(g9) Member Secretary, Academic Council
(h) Office-in-charge of Credit System

The Grade Review Committee shall meet immediately after results of all courses

AR(PG) 26.2 : ;
are completed and review the grades awarded by the convener of respective
subject. The revision of the grade suggested by the Grade Review committee
shall be considered as final grade and binding.

AR(PG) 27 DISSERTATION EVALUATION

AR(PG) 27.1 The student shall present his/her progress during the dissertation phase for at
least two times in a semester as a part of continuous evaluation. The presentation
shall be evaluated by the Dissertation Progress Committee (DPC). The DPC
comprises at least two faculty members from the department of same area/field
and the guide. The convener of the DPC shall be other than guide of the student.

AR(PG) 27.2 At the end of each semester, the dissertation shall be evaluated by the guide
(internal examiner) and external examiner.
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AR(PG) 27.3 Marks Distribution for a Dissertation in a semester shall be as follows.

Continuous Evaluation (CE) End Semester Examination (ESE)

40 Marks 60 Marks

Evaluated in two presentations by | Evaluated in the presentation made by
DPC as per AR (PG) 27.1, each | the student at the end of semester by
evaluator has equal weightage in | internal examiner/s and external
assessment. examiner/s. Internal examiner/s shall
award 50% of ESE marks and external
examiner/s shall award 50% of ESE
mark.

AR(PG) 27.4  As partial fulfilment of the dissertation, the student shall present/publish at least
one paper in conference/journal.

AR(PG) 27.5 The student shall submit the plagiarism report for his/her thesis. The thesis with
less than 20% plagiarism shall be accepted for the End Semester Presentation.
The plagiarism instruction shall be issued from time to time.

AR(PG) 27.6 No exemption/relaxation in the course work of 3rd and 4th semester shall be
permitted during the dissertation period of the PG student.
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ANNEXURE - I: Programme of studies leading to the degree of the Master of Technology
(Transportation Engineering)

Semester |
SR. COURSE
No. CODE COURSE TITLE L T P C
1. TES501  Traffic Engineering and Field Studies 4 0 2 6
2. TE502  Transportation Planning 4 0 2 6
3. TE503  Highway Materials and Testing 3 0 2 5
4. MAS501  Probability and Statistics 3 2 0 5
6. Program Elective | 4 0 2 6
TOTAL 18 2 8 28
Program Elective I, Semester |
6A. TE551  Airport System Planning and Design 4 0 2 6
6B. TE553  Traffic Flow Theory and Management 4 0 2 6
Semester I
SR.  COURSE
No. CODE COURSE TITLE L T P C
1. TE504  Modeling Analysis and Simulation 3 0 2 5
2. TES05  Pavement Analysis and Design 4 0 2 6
3. TE506  Highway Construction and Management 4 0 2 6
4. TES507  Highway Geometric Design 3 0 2 5
6. CE541  Research Methodology in Civil 1 0 2 3
Engineering
7. Program Elective Il 5
TOTAL 18 2 10 30
Program Elective 11, Semester |11
TA. CE551  GIS-GPS in Civil Engineering 3 0 2 5
7B. TE555  Transportation and Environment 3 2 0 5
Semester III
SR. COURSE
No. CODE COURSE TITLE L T P C
1. TE601  Seminar 0 0 4 4
3. TE611  Dissertation — | 0 0 16 16
4. Program Elective 111 3 2 0 5
5. Open Elective 3 2 0 5
TOTAL 6 4 20 30
Program Elective I11, Semester IlI
4A. TE651  Transportation Economics and Project 3 2 0 5
Evaluation
4B. TE652  Intersection Design and Analysis 3 2 0 5
4C. TE653  Transportation Network Analysis 3 2 0 5
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Open Elective, Semester 111

5A. TE681  Highway Safety Audit and EIA 3 2 0 5

Semester IV

SR. COURSE

No. CODE COURSE TITLE L T P C
1. TE612 Dissertation — |1 0 0 25 25
2. Program Elective IV 3 0 2 5

TOTAL 3 0 27 30
Program Elective 1V, Semester 1V
2A. TEG654 Multimodal Transportation System 3 0 2 5
Planning and Design
2B. TE655 Transportation System Analysis 3 0 2 5
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ANNEXURE -I1: Syllabi for the courses offered in programme of studies leading to the degree

of Master of Technology (Transportation Engineering)

CE541: RESEARCH METHODOLOGY
CREDITS =3 (L=1, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
1 0 2 3 70 30 30 20 150
Course Content:
Unit Teaching
No. Topics Hrs.
1 Introduction to research methodology. 01
2 Importance of research in decision Making. 01
3 Defining research problem and formulation of research problem. 02
4 Research designs: Exploratory, Descriptive, And Experimental. 02
5 Data collection and measurement:-Methods and techniques of data 03
collection: Primary data through communication, Designing Questionnaire,
Qualitative Research, sampling and sampling designs Attitude measurement
and scales.
6 Data presentation and analysis: Data processing, Univariate and Bivariate 05
analysis, Correlational analysis ANOVA, Analysis of Associations,
Multivariate analysis and data, Model building and decision making.
7 Report Writing and presentation: Content of reports, formatting of content, 01
and presentation of reports.
Total 15

List of References:
1 C.R. Kothari. "'Research Methodology - Methods and Techniques", 2" Edition, New Delhi,
New Age International (P) Limited, 2003.
2 Eileen M. Trauth. "Qualitative Research in IS: Issues & Trends”, USA/London: IDEA
Group Publishing, 2001. (ISBN: 1-930708-06-08).

CE551: GIS-GPS IN CIVIL ENGINEERING
CREDITS = 6 (L=4, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T o] C Marks
ESE CE ESE CE
4 0 2 6 70 30 30 20 150
Academic Regulations & M.Tech. (Transportation Engineering) Course of Studies
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Course Content:

Unit . Teaching
No. Topics Hrs.
1 Introduction: 06

Geographical Concepts and Terminology, Difference between Image
Processing System and Geographic Information System (GIS), utility of GIS,
various GIS packages and their salient features, Essential components of a GIS.

2 Data Acquisition: 07
Scanners and Digitizers, Method of Digitization, Raster and Vector Data, Data
Storage, Verification and Edition. Data Preprocessing; Format Conversion,

Data Compression, Data Reduction and Generalization, Run Length Coding,
Merging, Edge Matching, Rectification and Registration, Interpolation.

3 Data Base Structure: 05
Hierarchical Data, Network Systems. Relation Database. Data Management -
Conventional Database Management Systems, Spatial Database Management.

4 Data Manipulation and Analysis: 12
Reclassification and Aggregation, geometric and Spatial Operations on Data
Measurement and Statistical Modelling.

Data Output — Types of Output. Application of GIS in various Natural
Resources Mapping & Monitoring, Engineering Application.

5 GPS & Its Applications: 12
Introduction to Global Navigation Satellite System, Introduction to GPS, GPS
Segments: Space, Control and User segments. GPS principles, receiver types
and positioning techniques.

GPS applications in Transportation Engineering: Intelligent Transport System,
Mass transport system and location based services.

GPS applications in Construction Management: Location based material and
equipment management.

Total 42

List of References:

1. P.A. Borough, “Principles of Geographic information Systems for Land Resources Assessment”,
Oxford University Press, 1986.

2. “Manual of Remote Sensing Vol. 2”, American Society of Photogrammetry and Remote Sensing.

3. Stan Aronoff, “Geographic Information Systems: A Management Perspective”, WDL
Publications, 1991.

4. Dr. Chandra A.M. “Remote Sensing and GIS”, Narosa Publishers, New Delhi.

B. Bhatta, “Remote Sensing and GIS”, Oxford University Press, New Delhi.

o

MA501: PROBABILITY AND STATISTICS
CREDITS =5 (L=3, T=2, P=0)
Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150
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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Course Content:

Unit Topics Teaching
No. Hrs.
1  Introduction: 09
Preparation and standardization of data; measure of dispersion moments,
skewness and kurtosis; Basic concept of probability; Independent & Dependent
events. Mutually exclusive events Additions & Multiplication theorems,
conditional probability and Bayes formula.
2  Random variables: 09
Discrete and continuous probability distribution; joint probability distribution;
Laws of Expectation.
3 Main feature of Binominal: 09

Poisson & Normal distributions and their properties, applications in engineering
and industrial problems; Exponential, Rayleigh, Weibull, Gamma, Pearson, and
log-normal distributions; transformation of random variables, moment
generating functions.

4 Concepts of stochastic process: 09
Processes with independent; Process Furry Yale process, Polya process.
Homogeneous macro chains analysis; Correlation and Regression, Multiple,
partial and Rank Correlation, Analysis of Time Series data.

5  Element of sampling theory: 09
Large and small samples, fiducial limits for unknown mean standard error; test
of significance, T & F test. Introduction to theory of estimation; simple analysis
of variants of one and two way classification.

Total 45

List of References:

1. Hoel,P.G., “Introduction to Mathematical Statistics”.

2. Fisz,M., “Probability and Mathematical Statistics”.

3. Alder, H.L., “Introduction to Probability and Statistics”.

4. Walpole,R.E. and Mayers R.H., “Probability and Statistics for Engineers and Scientist”.

5. Montogomery and Runger GC; “Applied statistics and probability for Engineer”, Wiley
Student edition.

TE501: TRAFFIC ENGINEERING AND FIELD STUDIES
CREDITS = 6 (L=4, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T ) C Marks
ESE CE ESE CE
4 0 2 6 70 30 30 20 150

Academic Regulations & M.Tech. (Transportation Engineering) Course of Studies
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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)

(An Autonomous Institution affiliated to Gujarat Technological University)

Course Content:

Unit . Teaching
No. Topics Hrs.
1 Introduction: 05

Traffic Characteristics, Traffic Studies, Traffic Controls and Operations.
Planning and Administration, New Technologies.

2  Fundamental variables of traffic: 10
Volume, speed, delay, density, headway-measurement techniques and
analysis, sampling, frequency distribution, statistics.

3 Transportation surveys: 10
O-D survey, methodology and analysis.

4 Parking survey: 05
Characteristics and interpretation.

5 Road accidents: 05
Road accidents and safety measures.

6  Traffic planning and design: 10
Traffic planning and design — for pedestrians, intersections, road markings,
signs.

Total 45

List of References:

1.

2.

3.

ok~

Teaching and Assessment Scheme:

Jersey 1990.

Cliffs, New Jersey, 1973.

Inc. New York.

TES502: TRANSPORTATION PLANNING

CREDITS =6 (L=4, T=2, P=0)

Mc Shane W. R. and Roes R.P., “Traffic Engineering”, Prentice Hall, Englewood Cliffs, New
Pignataro L J., “Traffic Engineering: Theory and Practice”, Prentice Hall, Inc. Englewood
Matson T.M., Smith W.S., and Hurd F.W., “Traffic Engineering”, McGraw Hill Book Company,
Kadiyali L. R., “Traffic Engg. & Transport Planning”, Khanna Publishers, Delhi-6.

JotinKhisty B. Kent Lall, “Transportation Engineering: An Introduction”,
India, Pvt., Ltd., New Delhi-11.

Prentice-Hall of

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
4 2 0 6 70 30 30 20 150
Course Content:
Unit Topics Teaching
No. Hrs.
1 Hierarchical Level of Planning, Passenger and Goods Transportation, 12
General Concept and Process, Urban Travel Characteristics, Private & Public
Academic Regulations & M.Tech. (Transportation Engineering) Course of Studies
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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Unit Topics Teaching
No. Hrs.
Travel Behavior Analysis Travel Demand Estimation and Forecasting.

2  Trip Generation Methods and their Comparison, Modal Split Analysis, 12
Behavioral Approach, Two stage Modal Split Models. Trip Distribution —
Growth Factor Methods, Gravity Model, Intervening Opportunity and
Competing Opportunity Models, Entropy Maximizing and Linear
Programming Methods.

3  Network Assignment, Capacity Restrained and Simultaneous Distribution, 12
Direct Demand Models.
4 Land-use Transport Planning, Transport Related Land use Models. Corridor 12
Type Travel Planning, Statewide and Regional Transportation Planning.
Total 48

List of References:

1. Hutchinson B.G., “Principles of Urban Transport Systems Planning”’, McGraw Hill, New York,
1974.

2. Kadiyali L. R., “Traffic Engineering and Transport Planning”, Khanna Publishers, 1997.

3. Florian Michael, “Transportation Planning Models”, Elsevier Science Publishers, B.V.

Netherlands, 1984.

Wright H and Paquette R. J., “Highway Engineering”, John Wiley & Sons, U.S.A., 1987.

5. Ortuzar, J. D., Willumsen, L. G., Modelling Transport, John Wiley & Sons, Newyork.

&

TES503: HIGHWAY MATERIALS AND TESTING
CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T ) C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:
Unit . Teaching
No. Topics Hrs.
1  Subgrade Soil Characterization: 07

Properties of subgrade layers; Soil Classification; Index and other basic
properties of soil; Field compaction and control.

2  Aggregate Characterization: 09
Types of aggregates; properties. Tests on road aggregates. Importance of
aggregate gradation, Rotchfutch methods. Proportioning and Blending of
aggregates.

3 Bituminous binders: 14
Bitumen sources, different types, properties and uses, physical tests on

Academic Regulations & M.Tech. (Transportation Engineering) Course of Studies
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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Unit
No.

Teaching

Topics Hrs

bitumen, rheological and pavement performance related properties, Modified
binders, criteria for selection of different binders. Bituminous mixes, types,
requirements, properties, tests, Marshall Method of mix design, Criteria and

super pave mix design, Additives (Warm mix additives).Stone matrix asphalt,

cold mixes, micro surfacing, mastic asphalt, porous asphalt, waste plastics.

4 Cement Concrete: 09

Types of cements, basic cement properties and quality tests. Concrete Paving

Mixes — Mix Design Methods, IRC, Absolute Volume, Road Note No.4, IRC
specifications & Tests, joint filler and sealer materials. Roller Compacted
Concrete for pavement application.

5  Solil stabilization: 07
Principle, methods and tests of materials and mix design, Utilization Marginal
and waste materials in road construction Introduction to Ground improvement
techniques; Introduction to Geo textiles and synthetics applications.

Total 46

List of References:

1.

arwn

~

10.
11.
12.
13.
14.
15.

Atkins N. Harold, “Highway Materials, Soils and Concretes”, Fourth Edition, Prentice-Hall,
2002.

MoRTH, “Specifications for Roads and Bridges Works”, Indian Roads Congress.

IS 73, “revised 2006, IS 2720, 1S 2386, IS 1201 to 1220, IS 8887- 1995, IS 217- 1986 ".

State of art, special report 3, “Compaction of earthwork and subgrade”, IRC, HRB, 1999.
Freddy L Roberts et al, “Hot Mix Asphalt Materials, mixture design and construction”, 2nd
Edition, National Asphalt Pavement Association Research and Education Foundation, Maryland,
USA.

IRC: 51-1992, 63-1976, 74 —1979, 88-1984, Indian Roads Congress.

IRC SP: 53 — 2002, IRC SP: 58 — 2000, Indian Roads Congress.

“Guidelines for use of Geotextiles in Road Pavements and Associated works”, Indian Roads
Congress, 2002.

Khanna and Justo, “Highway Engineering”’, Nem Chand and Bros., Roorkee.

Khanna and Justo, “Highway Materials Testing”, Nem Chand and Bros., Roorkee.

“Soil Mechanics for Road Engineers”, HMSO Publication.

Bituminous materials in Road Construction, HMSO Publication.

FAW, “Highway Hand Book”, NUS, Singapore.

Kerbs Robert D. and Richard D. Walker, “Highway Materials’, McGraw-Hill, 1971.

Read, J. and White oak D., “The Shell Bitumen Handbook”, Fifth edition, Shell Bitumen, Thomas
Telford Publishing, London, 2003.

TE504: MODELLING, ANALYSIS AND SIMULATION
CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
- Total
Theory Marks Practical Marks Marks
L T P C
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Course Content:

Unit Topics Teaching
No. Hrs.
1 Modelling Process: 09

Taxonomy of model types; Steps in model building; Simulation; Pattern
Recognition: Neighborhood and distances; Cluster analysis, Individual and
group preference patterns.

2 Algorithms and Heuristics: 09
Simulation Languages Primitive Models: Establishing relationships via
physical laws; Establishing relationships via curve fitting; Parameters
estimation problems; Elementary state transition models.

3 Forecasting: 09
Nature of data; Statistical attributes of data; probability distributions and
their mechanisms; Generation of random numbers; Time series.

4  Growth and Decay Processes: 09
Discrete and continuous growths; Limits to growth; Competition among
species; Growth process and integral equations; Discrete event approach;
population planning.

5 Simulation of Discrete and Continuous Processes: 09
Monte Carlo methods; Stochastic Simulation; System identification; Inverse
problems; Virtual reality; typical example and case studies related to Civil
Engineering.

Total 45

List of References:

1. R Haberman, “Mathematical Models”, Prentice Hall.

2. D. P. Maki and M. Thompson, “Mathematical Models and Applications”, Prentice Hall.
3. R.E. Shannon, “System Simulation: Art and Science”, Prentice Hall.

TE505: PAVEMENT ANALYSIS AND DESIGN
CREDITS = 6 (L=4, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
- Total
Theory Marks Practical Marks Marks
L T P C
ESE CE ESE CE
4 0 2 6 70 30 30 20 150
Course Content:
Unit Topics Teaching
No. Hrs.
1 Introduction: 09

Importance and functions of various component of pavement structures,
Stresses in flexible pavements, Analytical techniques, Multilayered solutions,

Academic Regulations & M.Tech. (Transportation Engineering) Course of Studies
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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Unit Topics Teaching
No. Hrs.
Design concepts, Sub grade stresses and deflection, Shear failures, equivalent
single wheel and axle loads, vehicle Damage factor, Loading characteristics,
Static, Impact and repeated loads, Effects of dual and tandem axles.

2 Factors affecting on pavement: 09
Tyre pressure and total load, Equivalent stress and equivalent deflection
criterion, Wheel load, Climatic and environmental factors. Structural and
functional distress pavements.

3 Flexible Pavement Design Methods: 09
Design of flexible pavements, CBR method, Triaxial method, Mcleod
method, Analytical methods, Multilayer elastic theory and design, Design for
low cost pavements.

4 Rigid pavement Design Method: 09
Equivalent wheel load, Stresses, Sub grade theories, Westergaard’s analysis,
Methods of design for dense liquid, Elastic solid sub grades, Temperature
stresses and their evaluation.

5 Types of Rigid Pavements: 09
CRC Pavements Prestressed concrete slabs, Tie bars, Dowel bars, SFRC
pavements; Pavement flexible and rigid overlay, IRC method of design.

Total 45

List of References:

1. E.J. Yoder, “Principles of Pavement Design”, 2nd Edition, 1975 John Wiley & Sons, Inc. New
York.

Khanna and Justo, “Higway Engineering” — Nem Chand & Brothers, Roorkee, 1997.

Kadiyali L. R. “Principles & Practice of Highway Engg.” Khanna Pub. 2000.

4. Chakroborty P. and Das A, “Principles of Transportation Engg.” PH1, 2005.

wn

TES06: HIGHWAY CONSTRUCTION AND MANAGEMENT
CREDITS =6 (L=4, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
. Total
Theory Marks Practical Marks Marks
L T P ¢ ESE CE ESE CE
4 0 2 6 70 30 30 20 150
Course Content:
Unit Topics Teaching
No. Hrs.
1 Types of Highway Construction and layers: 09

Water Bound Macadam (WBM), Wet Mix Macadam (WMM), Dry Lean
Concrete (DLC), Stabilized Roads, Bituminous Construction and Cement

Academic Regulations & M.Tech. (Transportation Engineering) Course of Studies
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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Unit Topics Teaching
No. Hrs.
Concrete Constructions. Types of bituminous constructions, Interface
treatments, Wearing Courses for roads.
2 Quality Control in construction of concrete pavements: 09
Bridge deck slabs, Selection of wearing course under different climatic and
traffic conditions, IRC specifications, Construction techniques and Quality
Control, Concrete road construction, tests on concrete mixes, Construction
equipment’s, Methods of construction of joints in concrete pavements,
Quality Control in construction of concrete pavements.
3 Types of Pavement construction procedure: 09
Construction of continuously reinforced, Prestressed, Steel Fiber Reinforced
(SFRC), Pavements, IRC, MOST, ACI specifications, Ferro cement, Ferro-
fibro-Crete, Pavement and overlay construction.

4 Hill Landsides: 09
Causes and control measures. Hill road construction practices, Construction
of bituminous and cement concrete roads at high attitudes, Hill road drainage.

5 Construction and Maintenance Problems: 09
Construction and maintenance problems and remedial measures.

Total 45

List of References:

1. HM.SO. (London), “Bituminous Materials in Road Construction”, 1966.

2. Hewes, Laurance, Isley “American Highway Practice”, New York, John Wiley and Sons, Inc.Vol.
I1, 4th Edition, 1949.

3. Sherrad H.M., “Australlian Road Practices”, Melbourne University Press, 1958

4. H.M.S.0. (London), Concrete Roads, 1966.

5. Sparkes, F.N. and Smith A.F., “Concrete Roads”, Edward Amola and Co., London, 1952.

6. MOSRT&H Roads and Bridge Specifications.

TE507: HIGHWAY GEOMETRIC DESIGN
CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Total
Theory Marks Practical Marks Marks
LT P c ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:
Unit Topics Teaching
No. Hrs.
1  Introduction: 12

Design controls and criteria. Roadway capacity analysis and design of lane
requirements.
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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Unit Topics Teaching

No. Hrs.

2 Factors affecting in geometric design: 12
Cross-section elements. Sight distance. Horizontal alignment. Vertical
alignment.

3 Intersection Design: 12
Geometric of at-grade intersections and Interchanges; Geometric design for
parking.

4  Software for Pavement Design: 12

Introduction to MXROADS & HEADS software in Road Design.

Total 48

List of References:

1. Garber, N. J., Hoel, L.A., “Traffic and Highway Engineering”, West Publishing Company, New
York, 1988.

2. Khistry, C.J., “Transportation Engineering — An Introduction”, Prentice Hall, Englewood Cliffs,
New Jersey, 1990.

3. Jones, J.H., “The Geometric Design of Modern Highways”, E&FN SPON Ltd., London, 1961.

4. Relevant codes IRC, AASHTO Standards HCM, Standard Drawings of MOSRT&H.

TE551: AIRPORT SYSTEM PLANNING AND DESIGN
CREDITS = 6 (L=4, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T p C Marks
ESE CE ESE CE
4 0 2 6 70 30 30 20 150
Course Content:
Unit . Teaching
No. Topics Hrs.
1  History and development of aviation in India, Aviation organizations and 12

their functions, Deregulation. Aircraft characteristics, Master plan, Site
selection, Obstructions, Air traffic, Demand and forecasting, Airport
configuration.

2  Geometric design of landing area. Runway orientation, Exit taxiways, 14
Separation clearance. Structural design of landing area, ESWL concepts,
FAA method and LCN-PCN method of pavement design, Modern evaluation
techniques.

3 Runway capacity and its improvement, Delay related capacity, Gate position 14
and gate capacity. Terminal area, Space requirements, Aircraft parking
system, Terminal related visual aids. Air traffic control, Flight rules,
Navigational and landing aids, VASI,PAPI enroute air traffic control, ILS,

MLS
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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)

(An Autonomous Institution affiliated to Gujarat Technological University)

Unit . Teaching
No. Topics Hrs.
4 Airport drainage, Design runoff, Surface and subsurface drainage. 05
5 Airline cost, Methods of costing, Pricing and policies, Hub and spoke 05
Operations.
Total 50

List of References:

1. Khanna S.K., Arora M.G. and Jain S.S., “Adirport Planning and design”, Nem Chand & Bros.,
Roorkee, 1999.

2. HorenjeffR. and McKelvey F., “Planning and Design of Airports ", Fourth edition, McGraw Hill
Company, New York, 1994,

3. Ashford N. and Wright P.H., “Airport Engineering”, Third edition, John Wiley and Sons, New
York, 1992,

4. Various Advisory Circulars, FAA and ICAO Publications.

TE553: TRAFFIC FLOW THEORY AND MANAGEMENT
CREDITS = 6 (L=4, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T p C Marks
ESE CE ESE CE
4 0 2 6 70 30 30 20 150
Course Content:

Unit . Teaching
No. Topics Hrs.
1 Introduction: 12
Components of Traffic Flow System, 3-Component System, Modern Concept
in System Identification, Driver Behavior Modelling, Simulation, The
controlled Access Concept, Freeway Concept, System Performances,

Measures of Effectiveness.

2  Mathematical Modelling, Probabilistic and Stochastic Models of Traffic 12
Flow Process, Discrete and Continuous Modelling Headways, Gaps and
Process of Gap acceptance, Macroscopic Models, Car-Following Model,

Queuing Models, Queuing Processes, Applications.

3 Fundamental of Traffic Management, Principles and Methodology, Traffic 12
Systems Management, Techniques of Management, Exclusive Bus Lanes
Traffic Management Techniques, Speed Control and Zoning, Parking
Control, Traffic Segregation and Channelization, Principles and Design of
Traffic Signs, Their Placement and Visibility.

4 Transportation System Management, Route and Network Management, Area 12
Traffic Management, City Wide Traffic Control and Management,
Centralized Data Processing and Monitoring.

Total 48
Academic Regulations & M.Tech. (Transportation Engineering) Course of Studies
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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

List of References:

1.
2.
3.

4.

Drew D.R., “Traffic Flow Theory and Control”, McGraw Hill Book Company, New York, 1968.
May A.D., “Traffic Flow Fundamentals”, Prentice Hall, Englewood Cliffs, New Jersey, 1990.
Garber N.J. and Hoel L.A., “Traffic and Highway Engineering”, West Publishing Company,
New York, 1988.

Khisty C. J., “Transportation Engineering — An Introduction”, Prentice Hall, Englewood Cliffs,
New Jersey, 1990.

TES55: TRANSPORTATION AND ENVIRONMENT
CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Total
Theory Marks Practical Marks Marks
L T P C
ESE CE ESE CE
3 2 0 5 70 30 30 20 150
Course Content:
Unit Topics Teaching
No. Hrs.
1 Introduction of Transportation: 12
Modes of Transportation, Mixed traffic flow, Transport related
pollution, Technology Vision — 2020.
2 Noise Pollution:
Urban and non-urban traffic noise sources, Noise level factors, Effects of 12
traffic noise, Measurement and prediction, Control measures, Noise studies,
Noise standards, Road transport related air pollution.
3 Air pollution:
Sources of air pollution, Effects of weather conditions, Vehicular emission 12
parameters, Pollution standards, Measurement and analysis of vehicular
emission, Mitigation measures.
4 Environmental Impact assessments:

EIA requirements of highway projects, Procedures, MOEF/World 12
Bank/IRC/UK Guidelines, EIA practices in India.

Total 48

List of References:

1.
2.

3.

Salter, R. J. “Highway Traffic Analysis and Design”, Macmillan Press Limited, London, 1974.
Wilson, C.E. “Noise Control Measurement, Analysis and Control of Sound and Vibration”,
Harper and Row Publishers, New York, 1989.

Grand Jean, E. Gilgen A., “Environmental Factors in Urban Planning”, Taylor and
Francis Limited, London, 1976.
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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

TE651: TRANSPORTATION ECONOMICS AND PROJECT EVALUATION
CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150

Course Content:

Unit Topics Teaching
No Hrs.
1 Principles: 12

Purpose and major considerations in Transport economics. Analysis,
Identification and measurement of transportation cost and benefits.

2 Cost and Benefits: 12
Capital Cost, Inflation cost, Interest during construction, maintenance cost,
Road user cost, Vehicle Operating cost, Accident Cost, Congestion Cost, and
Pricing. Non user cost and consequences. Saving and Benefits, Road user
benefits, and Consumer surplus. Social Costs and benefits from
transportation projects.

3 Methods of Economic Analysis: 12
Characteristics and basic understanding of methods, Comparison and
Limitations of various methods. Ranking of independent alternative projects.

4 Techno Economic Feasibilities Studies and Evaluation of Alternative 12
Projects:
Welfare Economics, Evaluation and appraisal of transport investments.
Special Considerations for transportation economics in analysis for
developing countries. Independent alternative projects.

Total 48

List of References:

Heggie 1. G., “Transport Engineering Economics”, MC Graw Hill.

Harison, “The Economics of Transport Appraisal”, Croom Helm , London.

Alder A, “Economic Appraisal of Transport Projects”.

Garber and Hoel, “Traffic & Highway Engineering”, West Publishers.

IRC SP 30, “Manual on Economic Evaluation of Highway Projects”.

Baker, “Hand book of Highway Engineering”, Van Nostrand.

Mishra Sasmita,”Engineering Economics and Costing” Second revision, PHI Learning Private
Limited, 2014.

Nook~owdE
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TE652: INTERSECTION DESIGN AND ANALYSIS
CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Total
Theory Marks Practical Marks Marks
L T P C
ESE CE ESE CE
3 2 0 5 70 30 30 20 150
Course Content:
Unit Topics Teaching

No. Hrs.

1  Introduction: 09
General consideration for location of various types of intersection, Principle of
design, Types of maneuvers, Relative speed, Conflict points and areas,
Intersection geometrics.

2  Capacity and LOS: 09
Capacity and LOS concepts, Operational analysis of signalized Intersections by
HCM method, Swedish Method, British Method, Delay and its evaluation.

Priority control and no control intersections, Capacity and level of service of
uncontrolled Intersections.

3 Rotary Design and other intersection: 09
Rotary Intersections, Justification, Design factors, design and capacity, Mini-
roundabouts. Weaving Sections, Types, One sided and two sided weaving
sections, Operational evaluation.

4 Grade Separated Intersections: 09
Types, Suitability and economic justification, design of grade separation,
Interchange ramps, Capacity of grade separated intersections. Warrants for
signal, Design of signal by HCM, Webster, and IRC method.

5 Design Control for safety: 09

Turn control by islands, Pedestrian control, Design of speed change lanes and
median lanes, Intersections signs, Marking and lighting.

Total 45

List of References:
1.
2.
3.

4.

5.

Khistry C.J., “Transportation Engineering, an Introduction”, Prentice Hall, New Jersey, 1990.
McShane W. R. and Roes R.P, “Traffic Engineering”, Prentice Hall, New Jersey, 1990.
Institute of Transportation Engineers, “Transportation and Traffic Engineering Hand Book”, ITE
Prentice Hall, New Jersey, 1976.

Hamburger W.S., and Kell J.H., “Fundamentals of Traffic Engineering”, 11thEdition, ITS,
California, 1984.

Transportation Research Board, “Highway Capacity Manual”, SR-209, TRB, 1985, 1994,
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TE653: TRANSPORTATION NETWORK ANALYSIS
CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T ) C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150
Course Content:
Unit Topics Teaching
No. Hrs.
1 Network flows: 12

Applications, definitions, graphs, paths, trees, cycles, loops, walk, network
representation (adjacency list and matrices) and basic network transformations;
Network algorithms; Complexity, Search Algorithms, Strategies for designing
polynomial algorithms.

2 Shortest Path Algorithms: 12
Label setting, Dijkstra’s and Dial’s algorithms, Optimality conditions, label
correcting algorithms and optimality conditions, detecting negative cycles,
shortest path algorithms; pre-flow push polynomial time algorithms, capacity
scaling techniques.

3 Minimum cost network assignment: 12
Optimality conditions, cycle-canceling algorithm, Successive shortest path
algorithm, other polynomial time variants; Network equilibrium analysis;
principles and optimization formulations, Frank-Wolfe algorithm; Special cases
and variants.

4 Applications: 12
Applications of min-cost, max-flow, and shortest path algorithms to
transportation and infrastructure networks: transportation networks, airline,
freight, facility location, logistics, network design, project scheduling, reliability
of distribution systems, telecommunication/power networks etc.

Total 48

List of References:

1. AhujaR.,Magnanti T.L., and Orlin J.B., “Network Flows: Theory”, Algorithms and Application,
Prentice Hall, New Jersey, 1993.

2. Bell, M.G., “Transportation Networks”, Elsevier Science Publishers, 1999.
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TE654: MULTIMODAL TRANSPORTATION SYSTEM PLANNING AND DESIGN
CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme Total
. ota
L T P C ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:
Unit Topics Teaching
No. Hrs.
1 Transportation scenario: 15

Technology Vision — 2020, Public transportation, Multi model
technology, MRTS, LRT, Street Car, Sky train, Multiple modes.

2 Transportation planning: 15
Four stage planning, Behavior analysis, Multinomial and nested log it models,
Revealed and stated preference.

3 Planning for Multimodal Transport System: 15
Planning of multi modal transport system for Indian cities. Design of integrated
network, Parking facilities, Land use, Station area development, Operating
strategy of public transport system. Case Study.

transport

Total 45

List of References:

1. Vuchic, V.R. “Urban Public Transportation System and Technology”, Prentice Hall Inc., New
Jersey, 1981.

2. Agarwal, M.K., “Urban Transportation in India”, INAE, Allied Publishers, New Delhi, 1996.

Simpson, B.J., “Urban Public Transport Today”, Chapman and Hall, London U.K., 1994.

4. White Peter, “Public Transport — Its Planning, Management and Operation”, UCL Bros 1995.

w

TEG655: TRANSPORTATION SYSTEM ANALYSIS
CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme

Theory Marks Practical Marks Total
L T | P C ESE CE ESE CE Marks
3 0 2 5 70 30 30 20 150
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Course Content:

Unit Topics Teaching
No. Hrs.
1  System Elements and Attributes: 09

Components of Transportation System, Transportation Networks, Vehicles
and Containers, Challenges of Transportation System Analysis, Transportation
Scenario.

2  Prediction of Flows, Systems of models, Cost concepts, Theory of Supply and 09
demand, Demand for Transportation, Derived Demand, Model of Consumer
Behavior, Applications in Passenger and Freight Transportation.

3 Case Study on Disaggregate Prediction of Behaviour, Choice Model, Service 09
Levels, Incremental Analysis, Transportation System Performance,
Components, Spatial and Temporal Structure, Performance Function
Examples.

4 Consumer Choice, Dimensions and their Implications, Choice Structure, 09
Aggregate and Disaggregate approach, Multinomial Logic Model. Travel
Market Equilibration in Networks, Basic Issues, Behavioral Basis of Path
Choice, Possible Flow Distribution Rules, Influence of Network
Representation and other Approximations.

5  Case Study on Network Analysis: 09
Service Variables, Technologies, Flow dimensions, Equilibrium Model,
Specification of Transportation and Activity System Options, Flow Pattern
Prediction, Prediction of Impacts, New Alternatives.

Total 45

List of References:

1. Ben-Akiva, M. and Lerman, S.R. “Discrete Choice Analysis: Theory and Application to
Travel Demand”, the MIT Press, Cambridge, 1987.

2. Steenbrink P.A., “Optimization of Transport Network”., John Willey & Sons, New York 1978.

TE681: HIGHWAY SAFETY AUDITS AND EIA
CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150

Course Content:

Unit Topics Teaching
No. Hrs.
1 Introduction: 12

Introduction to road safety engineering, role of road safety policy, road safety
plans, causative factors in accidents, biomechanics of accidents and
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Unit Topics Teaching

No. Hrs.

crashworthiness (frequency and nature of injuries, biomechanics of impact,
injury severity scaling, vehicle crashworthiness)

2 Collision analysis and Remedial Measures: 05

collision analysis and effective road safety engineering, education and
enforcement measures for accident reduction

3  Cost analysis of RS: 12

Estimating accident savings and economic benefits of it. Procedures in road
safety audit, design standards, audit tasks, stages of road safety audit, key legal
aspects

4 Road Design Issues: 05

Road Design Issues in RSA’s. Structuring RSA report

5 Environmental impact assessment (EI1A): 11

Environmental statement & target areas fixation, scoping, objectives, , Air
pollutants transport models, noise propagation models, methods for carrying
out EIA starting from feasibility studies; case studies of EIA with special
emphasis on developmental projects like highways, Preparation of
environmental management plan (EMP) Procedure for obtaining
environmental clearance, sitting guidelines for Transportation projects. Public
participation in carrying out EIA and EMP. Environmental Auditing including
resources auditing, procedure, case studies.

Total 45

List of References:

1.
2.

3.

11.

12.
13.

Babkov V.F., “Road conditions and Traffic Safety”, MIR publications, - 1975.

K.W. Ogden, “Safer Roads — A Guide to Road Safety Engg.” Averbury Technical, Ashgate
Publishing Ltd., Aldershot, England, 1996.

Kadiyali, L.R., “Traffic Engineering and Transport Planning”, Khanna Publications. New
Delhi, 2009.

K.W. Ogden, “Safer Roads — A Guide to Road Safety Engg.” Averbury Technical, Ashgate
Publishing Ltd., Aldershot, England, 1996.

Latest Editions of Relevant Indian Roads Congress (IRC) Publications for “Design of Roads
and Road Safety”.

Khanna and Justo, “Text book of Highway Engineering”, Nemchand Brothers, Roorkee, 2001.
Little A.D., “The state of art of Traffic Safety”, Paraeger Publishers, New York, 1970

Robert F.Baker, "The Highway Risk Problem — Policy Issues in Highway Safety", John Wiley
and Sons.

Evans S.K., “Traffic Engineering Handbook”, Institute of Traffic Engineers, USA

. Wohl M. and Martin B.V., “Traffic system analysis of Engineers & Planners”, McGraw Hill,
New York.
Robert F.Baker, "The Highway Risk Problem — Policy Issues in Highway Safety", John Wiley

and Sons

Canter L.W., Environmental Impact Assessment, McGraw-Hill, 1997

Betty Bowers Marriott, “Environmental Impact Assessment: A Practical Guide”,
McGraw-Hill Professional, 1997.
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