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43.1.0 PROCEDURAL:
43.1.1 To confirm the minutes of the 41st and 42rd meeting of the 4

Senate held on 04.11.2011 and 09.12.2011, respectively.

43.1.2 To receive a report on the actions taken to implement the 5
decisions taken by the Senate in its 41st and 42nd  meeting
held on 4.11.2011 and 9.12.2011, respectively.

43.2.0 | ITEMS FOR CONSIDERATION:

43.2.1 To consider the request of Head, Department of Electrical 5
Engineering regarding

i) Change of number of credits of Departmental Elective
for B.Tech students from 3 credits to 4 credits,

ii) Revision in the syllabi for the subjects EE-
601,602,603,604, 605 & 613 for 4 credits and

iii) Allowing the Institute Elective IE-01: Advanced
Microprocessor and Interfacing as Departmental
Elective.

43.2.2 To consider the letter No. M/C-3/333/SR-4 dated 7.6.2011 6
received from Head, Department of Mathematics regarding

43.2.3 To consider the syllabi of the courses for II and III years of 6
revised MCA programme (for the students admitted during
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2011-12) vide letter No. M/C-3/302/ (MCA)/DC-3 dated
2.5.2011 received from Head, Department of Mathematics

To consider the request of Head, Department of Electrical
Engineering vide letter No. EED/DFB/1142, dated 11.11.11,
for the change of Title of course EE-611 from “Embedded

‘Controller” to “Single Chip Microcontroller and Applications”.

To consider the request from Head, Department of Civil
Engineering vide letter No. CED/DFB/1/JULY/2011-
12/1431 dated 1.8.2011..

To consider constitution of Board of Research for a period 2
years (sessions 2011-12 and 2012-13).

To consider the difficulties faced by some Departments in
their inability to provide teachers for EC-101A course.

To consider the letter No. ECE/Acd-7/4036 dated 6.1,2012
received from Dr. Padam Kumar, Prof. & Head, Deptt. of
Electronics & Computer Engineering regarding not to take the
responsibility of teachlng EC-101A unless there is significant
addition of faculty in the department.

To consider renaming “Board of Studies” as “Academic
Programme Committee”.

To consider revision of rates of fellowships for the Post
Doctoral Fellows.

To consider the period of absence that can be allowed to a
Research Scholars for visits in India or abroad in connectlon
with their research work etc.

To consider the quantum of leave that can be allowed to the
Research Scholars.

To consider the question of admission of candidates with
M.Tech. degrees from I[ITs/IISc. to the Ph.D. Programmes on
priority basis.

To consider the GATE as a requirement for M.Tech./M.Arch.
candidates for admission to Ph.D. Programmes.

To consider requirement of TOEFL/IELTS for Foreign
Nationals seeking admission to Ph.D. Programmes at this
Institute.

To consider certain changes/modifications in existing Tables —
1, 2 & 6 and to include the new specialization i.e. Seismic
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43.2.17

43.2.18

43.2.19

43.2.20

43.2.21

43.2.22

43.2.23

43.2.24

Vulnerability and Risk Assessment in Earthquake
Engineering Department for the PG Information Brochure

2012,

To consider the request of Head, Department of Civil
Engineering vide letter No. CED/DFB/2/NOV/2011-12/156
dated 05.12.2011 regarding change in the course structure of
Transportation Engineering-I, CE-362 as (2L-1T-2/2P) with
the distribution of marks as CWS:15, PRS:15, MTE 30 and
ETE:40.

To consider the proposal received vide letter No. EQD/DFB-
2011/194 dated 3.12.2011 from Prof. & Head, Department of
Earthquake Engineering to start a new two year Full Time
M.Tech. Programme “Seismic Vulnerability and Risk
Assessment”.

To consider the proposal for New M.Tech. Programme in
“Disaster Mitigation and Management”.

To consider the enhancement of amount of “Jaiprakash Sewa
Sansthan Scholarship” from Rs. 12,000/- to Rs. 20,000/-
without any change in number of scholarships and eligibility
conditions.

To consider the following two proposals received from Prof. &
Head, Centre of Nanotechnology vide letter dated 07.02.2012:

1. Bionanomaterials-Institute elective course (under the

category BGSEC(].
2. Nanomedicine- Department elective course

To consider the proposal received from Prof. & Head,
Department of Earth Sciences vide letter No. ES/8-30/3549
dated 9.2.2012 regarding syllabi (under the BGSEC category)
of the following courses.

1. IES-01: Fractals and Applications

2. IES-02: Global Climate

3. IES-03: Geology of Petroleum

4, IES-04: Planetary Geosciences

5. IES-05: Glaciology

To consider the renaming of “Board of Research” as

“Institute Research Advisory Committee”.

To consider the modifications in the teaching scheme of the
Department of Electronics and Computer Engineering and the
inclusion of two new courses.
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43.2.25 | To consider the recommendations of DFB of the Department
of Electronics & Computer Engineering for discontinuation of
IDD (CSE) and M.Tech. (IT) programmes in the department.

43.2.26 |To consider the Academic restructuring of Saharanpur 17
Campus.

43.2,27 | To consider the proposal for restructuring and renaming the 18
Integrated Master of Technology (Polymer Science Technology)
programme of 05 years duration to B.Tech (Polymer Science &
Technology) programme of four years duration at Saharanpur
Campus.

43.3.28 | To consider the proposal received from the Department of 18
Metallurgical and Materials Engineering for revamping the
B.Tech. (Metallurgical and Materials Engineering) programme
and to introduce Integrated Dual Degree (IDD) programme
with Materials Engineering specialization.

43.3.0 | REPORTING ITEMS:

43.3.1 | To report the institution of “Vinay K. and Sunita Jain Award’ 18
for Excellence in Information and Communication
Technologies (ICT).

43.3.2 | To report the amendment of Clause No. 36(2) of the Academic 19
Programme Ordinances & Regulations- 2011

19

43.3.3 To report the reallocation of seat for JEE-2012,

43.3.4 To report the matter related to delay in the declaration of 19
Spring Semester (2010-11] results for several classes.
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Minutes of the 43¢ Meeting of the Senate held on 2204 § 29th February
2012 in the Senate Hall of the Institute.

The following were present:-

1. Prof. Pradipta Banerji -Director & Chairman
2. Prof. D.K. Paul Dy. Director

3. Prof. R, Shankar (Architecture & Planning)
4. Prof. S.Y. Kulkarni (Architecture & Planning)
5. Prof. R.P. Singh (Biotechnology)

6. Prof. I.M. Mishra (Chemical Engineering)
7. Prof. Surendra Kumar - {Chemical Engineering)
8. Prof. Bikash Mohanty (Chemical Engineering
9. Prof. Shri Chand (Chemical Engineering)
10. Prof. I.D. Mall (Chemical Engineering)
11. Prof. Vijay Kumar Agarwal (Chemical Engineering)
12. Prof. Ravi Bhushan (Chemistry)

13. Prof. V.K. Gupta (Chemistry)

14.  Prof. Anil Kumar (Chemistry)

15.  Prof. (Mrs.) Mala Nath (Chemistry)

16. Prof. A.K. Singh (Chemistry)

17. Prof. S.M. Sondhi (Chemistry)

18. Prof. U.P. Singh {Chemistry)

19. Prof. M.R. Maurya (Chemistry)

20. Prof. AK. Jain (Civil Engineering)

21. Prof. 8.8. Jain (Civil Engineering)

22. Prof. M.N. Viladkar (Civil Engineering)

23. - Prof. (Mrs.] Renu Bhargava (Civil Engineering]

24. Prof. U.C. Kothyari (Civil Engineering)

25. Prof P.K. Garg (Civil Engineering)

26. Prof. Pradeep Bhargava (Civil Engineering)

27. Prof. Satish Chandra (Civil Engineering)

28. Prof. S.K. Ghosh (Civil Engineering)
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Prof. Mahendra Singh
Prof. Manoj K. Arora
Prof. Manoranjan Parida
Prof. Praveen Kumar
Prof. Ashwani Kumar
Prof. H.R. Wason

Prof. M.L, Sharma

Prof. Ashok Kumar

Prof. (Mrs.) Amita Sinvhal
Prof. H. Sinvhal

Prof. R.P. Gupta

Prof. D.K. Mukhopadhyay
Prof. A.K. Saraf

Pro. R. Anbalagan

Prof. R.G.S. Sastry

Prof. Mohd. Israil

Prof. Sunil Bajpai

Prof. Sandeep Singh
Prof. S.P. Gupta

Prof. Vinod Kumar

Prof. Pramod Agarwal
Prof. Grish Kumar Singh
Prof. S. Mukherjee

Prof. S.P. Singh

Prof. R.P. Maheshwari
Prof. S.P. Srivastava
Prof. Rajendra Prasad
Prof. R.S. Anand

Prof. Biswarup Das

Prof. A.K. Sarje

Prof. S.N. Sinha

Prof. Padam Kumar
Prof. Manoj Mishra

Prof. M.J. Nigam

Prof. N.K., Goel

Prof. Himanshu Joshi
Prof. M. Perumal

Prof. Pashupati Jha
Prof. D.K. Nauriyal

Prof. (Mrs.) Rashmi Gaur
Prof. V.K. Nangia

Prof. G.S. Srivastava
Prof. S.P. Sharma

Prof. T.R. Gulati

Prof. (Mrs.) Rama Bhargava
Prof. R.C. Mittal

(Civil Engineering)

(Civil Engineering)

(Civil Engineering)

(Civil Engineering)

(Earthquake Engineering)
(Earthquake Engineering)
(Earthquake Engineering)
(Earthquake Engineering)
(Earthquake Engineering)
(Earth Sciences)

(Earth Sciences)

(Earth Sciences)

(Earth Sciences)

(Earth Sciences)

(Earth Sciences)

{Earth Sciences])

(Earth Sciences)

(Earth Sciences)

(Electrical Engineering)
(Electrical Engineering)
(Electrical Engineering}
(Electrical Engineering)
(Electrical Engineering)
(Electrical Engineering)
(Electrical Engineering)
(Electrical Engineering)
(Electrical Engineering)
(Electrical Engineering)
(Electrical Engineering)
(Electronics & Computer Engg.}
(Electronics & Computer Engg.)
(Electronics & Computer Engg,)
(Electronics & Computer Engg.)
(Electronics & Computer Engg.)
(Hydrology)

(Hydrology)

(Hydrology)

(Humanities & Social Sciences)
(Humanities & Social Sciences)
(Humanities & Social Sciences)
(Management Studies)
(Mathematics}

(Mathematics)

(Mathematics)

(Mathematics)

(Mathematics)
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98. Prof.
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105.

106.

107.

108.

109.

110.

111.

the Senate.

and active participation in its functioning:

Mr. Yogendra Singh, Librarian

V.K. Katiyar
Y.K. Gupta
Pradeep Kumar
Satish C. Sharma
P.K. Jain
Dinesh Kumar
B.K. Gandhi
Ravi Kumar

S. Ray

P.K. Ghosh
S.K. Nath
Surendra Singh
Anjan Sil

AK. Ray

AK. Singh

J.S. Upadhyay
Satish Kumar
AK. Jain
Rajesh Srivastava
Vir Singh
Nayan Sharma
M.L. Kansal
Deepak Khare

(Mathematics)

(Mathematics)

(Mechanical & Industrial Engg.)
(Mechanical & Industrial Engg.)
(Mechanical & Industrial Engg.)
(Mechanical & Industrial Engg.)
(Mechanical & Industrial Engg.)
(Mechanical & Industrial Engg.)
(Metallurgical & Materials Engg.)
(Metallurgical & Materials Engg.)
(Metallurgical & Materials Engg.)
(Metallurgical & Materials Engg.)
(Metallurgical &Materials Engg.)
(Paper Technology)

(Paper Technology)

(Paper Technology)

(Paper Technology)

(Physics)

(Physics)

(Physics)

(WRD&M)

(WRD&M)

(WRD&M)

Karmeshu, School of Computers & Systems Sciences, JNU, Delhi
Dr. R.P. Saini, Hedd, Alternate Hydro Energy Centre (AHEC)

Dr. Ramasre Prasad, Head, Department of Biotechnology

Dr. S.N. Rangnekar, Head, Department of Management Studies

Dr, Ajai Gairola, Head, Centre of Excellence in Disaster Mitigation &
Management
Dr. C.B. Majumdar, Associate Dean (SRIC)

Dr. Shishir Sinha, Chief Warden, Govind Bhawan

Dr. D.K. Dwivedi, Associate Professor, MIED

Dr. Dharam Dutt, Associate Professor, Department of Paper Technology
Dr. (Ms.) Kusum Deep, Associate Professor, Department of Mathematics
Dr. Vikas Pruthi, Associate Professor, Department of Biotechnology

Mr. Prashant Garg, Offtg. Registrar & Secretary, Senate (22.02.2012)
Lt.Col.(Retd.) A.K. Srivastava, Registrar & Secretary, Senate (29.02.2012)

The Chairman (Director) welcomed the members to the 437 Meeting of

The Chairman extended warm and cordial welcome of the under-
mentioned new members to the Senate and solicited their valuable contribution



8.

9.

Dr. R.P. Saini, Head, Alternate Hydro Energy Centre
Dr. Ramasre Prasad, Head, Department of Biotechnology
Dr. S.N. Rangnekar, Head, Department of Management Studies

Dr. Ajai Gairola, Head, Centre of Excellence in Disaster Mitigation and

Management

Dr. (Ms) Bina Gupta, Associate. Professor, Department of Chemistry
Dr. D.K. Dwivedi, Associate Professor, Department of Mechanical &
Industrial Engineering,.

Dr. Dharam Dutt, Associate Professor, Department of Paper
Technology.

Dr. (Ms.) Kusum Deep, Associate Professor, Department of
Mathematics ‘

Dr. Vikas Pruthi, Associate Professor, Department of Biotechnology

Chairman thanked the under-mentioned outgoing members and
recorded . the Senate’s appreciation for their valuable contribution in the
meetings of the Senate.

QAL

™

Prof. Ishwar Singh, Department of Physics

Dr. Arun Kumar, Ex-Head, AHEC

Dr. K.L. Yadav, Associate Professor, Department of Physics

Dr. Dharmendra Singh, Associate Professor, Department of E&C Engg.

Dr. Yogendra Singh, Associate Professor, Department of Earthquake Engg.

Dr. R. Krishnamurthy, Associate Professor, Department of Earth

Sciences :
Dr. (Ms) Babita Sinha, Assistant Professor, Department of Hum. &

Social Sciences

The Senate noted the communication received from Prof. B.K. Gandhi,
Department of Mechanical & Industrial Engineering and Prof. N.K. Samadhiya,
Department of Civil Engineering for not attending the current meeting.

The Agenda was then taken up:

Item No. 43.1.1 To confirm the minutes of the 41t and 422 meeting of

the Senate held on 04.11.2011 and 09.12.2011,
respectively.

The minutes of the 41st and 42nd meeting of the Senate
held on 04.11.2011 and 09.12.2011, respectively were
confirmed. '



Item No. 43.1.2: To receive a report on the actions taken to implement
the decisions taken by the Senate in its 415t and 42rd
meeting held on 4.11.2011 and 9.12.2011, respectively.

The Senate noted the actions taken on the decisions

taken by the Senate in its 41st Meeting held on 4.11.2011
and the 42nd meetings held on 9.12.2011, respectively.

ITEMS FOR CONSIDERATION:

Item No. 43.2.1: To consider the request of Head, Department of Electrical
Engineering regarding:-

i) Change of number of credits of Departmental
Elective-1 for B.Tech. students from 3 credits to 4
credits.

ii) Revision in the syllabi for the subjects EE-601, 602,
603, 604, 605 & 613 for 4 credits and

iiif) Allowing the Institute Elective IE-O1: Advanced
Microprocessor and Interfacing as Departmental
Elective.

As considered and recommended by the Board of
Studies, the Senate decided as under:

(i) The change of credits of Department Electives-I from 3
credits to 4 credits be accepted. The scheme of IV year
B. Tech. (Electrical Engg.) as given in Appendix ‘A’ be
approved.

(i) Institute Elective IE-01: Advanced Microprocessor and
Interfacing to run as Departmental Elective with the
new name as EE-613 Advanced Microprocessor and
Interfacing be accepted. However, IE-O1 shall continue
to run as Institute Elective course of 4 credits for other
branches as well.

(iiif The syllabi of the courses EE-601, 602, 603, 604, 605
and 613 to be offered as Departmental Elective for 4
credits as given in Appendix ‘B’ be approved.

The above will be effective from the next Autumn Semester.



Item No.43.2.2:

Item No.43.2.3:

To consider the various issues as requested by the Head,
Department of Mathematic vide letter No.M/C-3/ 333/
SR-4 dated 7.6.2011.

As considered and recommended by the Board of
Studies, the Senate decided as under:

(i) Total credits required for the 2rd year M.Sc. (Industrial
Mathematics and Informatics) be changed from 95-97
to 91-93.

(i) The scheme of M.Sc (Industrial Mathematics and
Informatics) as given at Appendix ‘C’ be approved.

(iii) The load of the core courses, namely, MA-601, MA-
603, and MA-605 running in the 5t year Integrated
'M.Sc. Programme with details of syllabi be modified as
3+0 instead of earlier 2+1.

To consider the syllabi of the courses for I and III years
of revised MCA programme (for the students admitted



Item No.43.2.4:

The Committee will also suggest the utilisation of
expertise of the faculty involved in this programme.

To consider the request of Head, Department of
Electrical Engineering vide letter No. EED/DFB/1142,
dated 11.11.11, for the change of Title of course EE-611
from  “Embedded Controller” to “Single Chip .
Microcontroller and Applications”.

As recommended by the Board of Studies, the Senate
decided that the change in the Title of course EE-611 from
“Embedded Controller” to “Single Chip Microcontroller and
Applications” be accepted.

The above will be applicable from the session 2012-13.

Item No. 43.2.5: To consider the request from Head, Department of Civil

Item No.43.2.6:

Item No. 43.2.7:

Engineering vide letter No. CED/DFB/1/JULY/2011-12/
1431 dated 1.8.2011.

As recommended by the Board of Studies, the Senate
decided that the amendment in course contents of the
subject “Advanced Steel Design” for the Integrated Dual
Degree B.Tech. (Civil Engg) and M.Tech (Structural
Engineering) as given at Appendix ‘E’ be approved.

To consider the constitution of the Board of Research
for a period 2 years [sessions 2011-12 and 2012-13).

The Senate authorise the Director, (Chairman, Senate)
to nominate the two Senate nominees on the Board of
Research. Further, The Senate decided that members from
the Centres of Excellence be also included on the Board of
Research.

To consider the difficulties faced by some Departments
in their inability to provide teachers for EC-101A course.

After in depth deliberations, the Senate decided that
the following committee be constituted to examine this issue
and suggest solution:

1. Dean Academic Studies Chairman
2. Heads of the concerned Departments Member



The committee shall submit its report within 45 days.
The report, so submitted, will be placed before the Director
(Chairman, Senate) for approval. The action, taken by the
Director (Chairman, Senate), will be reported to the Senate.

Item No0.43.2.8: To consider the letter No. ECE/Acd-7/4036 dated

6.1.2012 received from Dr. Padam Kumar, Prof. & Head,
Deptt. of Electronics & Computer Engineering regarding
not to take the responsibility of teaching EC-101A
unless there is significant addition of faculty in the
department.

This letter was related to item No. 43.2.7

Item No.43.2.9: To consider the renaming of “Board of Studies” as

“Academic Programme Committee”.

The Senate decided that the title of all the internal
Boards, other than the Statutory Board of Governors be
changed to Committees and the Senate Manual be amended
accordingly. The changes are as under:

Sl.No. " Existing Name Proposed name

1. Board of = Sponsored | Sponsored  Research
Research and Industrial | and Industrial
Consultancy (BSRIC) Consultancy Advisory

. Committee (SRIC-AC)

2. Board of Studies (BOS) Institute Academic

Programme Committee
(IAPC)

3. Board of Research (BOR} | Institute Academic
Research  Committee
(IARC)

4. Departmental/Centre’s Departmental/Centres
' Faculty Board(FDB/CFB) | Faculty Committee
(DFC/CFC)

An agenda item in this regard be placed before the
Board of Governors for approval.



Item No0.43.2.10: To consider the revision of rates of fellowships for the
Post Doctoral Fellows.

The Senate decided that the rates of fellowship for the
post of Doctoral Fellows be enhanced as given below:

Qualifications / Experience Amount of Fellowship

1. Ph.D. with two year experience | Rs.40,000/-p.m.

2. Recent Ph.D. Degree holder Rs.35,000/-p.m.

The existing guidelines for award of Post Doctoral
Fellowship will have the provision of teaching assistance
from Post Doctoral Fellows,

Item No.43.2.11: To consider the period of absence that can be allowed to
a2 Research Scholar for visits in India or abroad in
connection with their research work ete,

As considered and recommended by the Board of
Research, the Senate decided that a Research Scholar be
ordinarily allowed an absence from the Institute normally
upto 03 months in an year for field work/research work in
other Institute in India or abroad during first 03 years of
his/her studies at IIT Roorkee but in no case his/her
absence be more than 50% of the total duration of Ph.D. on
the recommendations of his Ph.D. Supervisor(s) with details
of contact person to the Dean (Academic Research) in the
Institute.

Further decided that the research scholar will only be
entitled for institute assistantship or scholarship provided
he/she does not receive any stipend/scholarship from
sponsoring institution or organization. '

Further decided that the research scholars attending
Institutes/ Organisation under exchange programmes or
MoU be solely governed by the terms of the MoU or
Exchange Programme.



Item No.43.2.12:

Item No.43.2.13:

To consider the quantum of leave that can be allowed to
the Research Scholars.

As considered and recommended by the Board of
Research, the Senate decided the under-mentioned
quantum of leave that can be allowed to the Research
Scholars: ‘

A full-time research student/candidate, during his/
her stay at the Institute will be entitled to leave for 30 days
per academic year including leave on medical grounds, in
addition to Public Holidays. He/she will not be entitled to
mid-semester breaks, summer and winter vacations,

a) A proper leave account of each research student/
candidate shall be maintained by the Department/
Centre concerned.

b] Women scholars are entitled for maternity leave with
full fellowship/assistantship as applicable, for a period
not exceeding 135 days, once during the tenure of their
award. The application for maternity leave should be
supported by medical certificate.

c¢) Male Scholars are entitled for 15 days paternity leave
once during the tenure of their award. The application
for paternity leave should be supported by medical
certificate.

d) Participation in Seminars/ Conferences in India
/abroad by research scholars to present paper will be
treated on duty. However, permission from Dean
Academic Research be obtained prior to proceeding for
conference etc. |

e) Research student/candidate supported by a Govt./ semi -
Govt. agencies may be governed by their own rules, if
applicable.

To consider the question of admission of candidates
with M.Tech. degrees from IITs/IISc. to the Ph.D.
Programmes on priority basis.

As considered and recommended by the Board of

Research, the Senate decided that the admission of
candidates with M.Sc./M.Tech. Degrees from IITs/IISc. to

-10-



the Ph.D. Programmes on priority basis be approved as
follows:

a. Candidates with M.Tech. degree in Engg. or M.Arch.
having a CGPA of 7.50 or more from IITs/IISc. be
called for interview and recommendations for their
admission will be sent separately by the departments
without taking into account their merit with
candidates from other institutions.

b. Candidates with M.Sc./M.Tech. degree in Sciences
having a CGPA of 8.00 or more be called for interview
and recommendations for their admission will be sent
separately by the departments without taking into
account their merit with other candidates.

Selection of these candidates will only be based upon
their merit in written test and/or interview (100%
weightage] as the case may be.

Item No0.43.2.14: To consider the GATE as a requirement for M.Tech./
M.Arch. candidates for admission to Ph.D. Programmes.

The Senate decided that the issue be re-considered by
the Board of Research for more clarification.

Item No.43.2.15: To consider requirement of TOEFL/IELTS for Foreign
Nationals seeking admission to Ph.D. Programmes at
this Institute.

As considered and recommended by the Board of
Research, the Senate decided that the requirement of
TOEFL/ IELTS for Foreign Nationals seecking admission to
Ph.D. Programmes at this Institute be made compulsory
with the following minimum scores

. TOEFL - Average of 70 out of 120

- IELTS - 6 on 9 point scale

-11-



Item No.43.2.16: To consider certain changes/modifications in existing
Tables - 1, 2 & 6 and to include the new specialization

ie.

Earthquake Engineering Department

Seismic Vulnerability and Risk Assessment in
for the PG

Information Brochure 2012,

As considered and recommended by the PG Admission

Committee, the Senate decided as under:

1.

The proposed number of seats in programme and their
minimum  qualifications/ eligibility criteria  for
admission to PG programmes as given in (Table-1) be
approved,

The proposed GATE disciplines and maximum/
minimum numbers of seats to be filled GATE discipline
wise as given in (Table-2) be approved.

The admission criteria for preparing the merit list for
admission to PG programmes 2012 of Hydrology and
Physics Departments as given in (Table-6) be
approved.

TABLE -1

ESSENTIAL QUALIFICATION / ELIGIBILITY

Programme Name

Code
No.

Approved Qualification/Eligibility

Chemistry Departme

nt

Advanced Chemical
Analysis

49 B.Tech. (Chemical Engg.)/M.Sc. {Chemistry)/
M.Sc. (Environmental Science)with

Mathematics atleast 10+2 level.

Mechanical & Indust

rial Engineering Department

CAD, CAM &
Robotics.

38 Bachelor’s degree in
Mechanical /Industrial /Production

Engg./Mechatronics or equivalent.

Machine Design
Engg.

39 Bachelor’s degree in
Mechanical/Industrial/Production

/Automobile Engg. or equivalent.

Earthquake Engineering Department

Seismic Vulnerability

and Risk Assessment

15 seats (New Programme)
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TABLE-2

GATE DISCIPLINE

Department . Programme Name g Approved GATE Discipline
= ,
o
o
&)
Minimum Maximum Number
Number of seats of Seats
Chermistry Advanced Chemical |49 | CY/CH (15) -
Analysis
Mech. & Indl. | M.Tech Machine 39  ME/PI(18) -
Engineering | Design
Physics Solid State 50 | PH(12) EE/EC/MT (6)
Electronics Materials
Met. & Mat. | Corrosion Engg 43 | MT(3) ME/PI/CH/
Engineering PH/CY/XE (15)
Industrial Metallurgy | 44 | MT{3) ME /PI/XE (15)
Physical 45 | MT(3) ME/PI/PH/ XE
Metallurgy (15)
Electrical Instrumentation & | 28 | EE(12}) EC/IN(11)
Engineering Signal Processing
Systems & Control | 30 | EE[16) EC/IN(7)
Nano- Nanotechnology 15 | MT/ME/EC/ CY/PH[6)
technology CH(6) BT /XL{3)
Table - 6
ADMISSION CRITERIA FOR NEW PROGRAMME
Department Admission Criteria
Physics 70% Normalized GATE marks
and 30% Written Test :
Hydrology Only Normalized GATE marks

-13-




Item No.43.2.17:

Item No.43.2.18:

Item No.43.2.19:

To consider the request of Head, Department of Civil
Engineering vide letter No. CED/DFB/2/NOV/2011-
12/156 dated 05.12.2011 regarding change in the
course structure of Transportation Engineering-I, CE-
362 as (3L-1T-2/2P) with the distribution of marks as
CWS:15, PRS:15, MTE 30 and ETE:40.

As considered and recommended by the Board of
Studies, the Senate decided that proposed changes
suggested by the Department of Civil Engineering regarding
change in the course structure of Transportation
Engineering-I, CE-362 as (3L-1T-2/2P) with the distribution
of marks as CWS:15, PRS:15, MTE 30 and ETE:40 be
approved.

To consider the proposal received vide letter No. EQD/
DFB-2011/194 dated 3.12.2011 from Prof. & Head,
Department of Earthquake Engineering to start a new
two year Full Time M.Tech. Programme “Seismic
Vulnerability and Risk Assessment”.

After discussion, the Senate approved the proposal
for starting a new two Year Full time M.Tech. Programme
“Seismic Vulnerability and Risk Assessment” in the
Department of Earthquake Engineering with intake of 15
students as given at Appendix ‘F’. The said course will
start with effect from the Academic Session 2012-13.

To consider the proposal for New M.Tech. Programme in
“Disaster Mitigation and Management”.

As considered and recommended by the Faculty Board
of the Centre of Excellence in Disaster Mitigation &
Management, the Senate decided that the proposal to start a
new M.Tech. Programme on “Disaster Mitigation and
Management” as given at Appendix ‘G’ be approved. The
said course will start from the Academic Session 2012-13.

The Senate further decided that the Ph.D. Research
Scholars be registered in all the Centres of Excellence.

-14-



Item No0.43.2.20: To consider the enhancement of amount of “Jaiprakash
Sewa Sansthan Scholarship” from Rs.12,000/- to
Rs.20,000/- without any change in number of
scholarships and eligibility conditions.

The Senate discussed and accepted the proposal for
enhancing the amount of the Jaiprakash Sewa Sansthan
Scholarship from Rs.12,000/- to Rs.20,000/- w.ef. the
Academic Session 2012-2013, without any changes in the
number of scholarship and eligibility conditions.

Item No.43.2.21: To consider the following two proposals received from
the Head, Centre of Nanotechnology vide letter dated
07.02.2012: '

1. Bionanomaterials- Institute elective course (under
the category BGSEC).

2. Nanomedicine- Department elective course

The Senate considered the recommendations of the
Board of Studies and decided to accept the two proposals -
one for Institute Elective under the category of BGSEC and
another for Department Elective for P.G. courses as
submitted by the Centre of Nanotechnology as given at
Appendix ‘B’

Item No0.43.2.22:To consider the proposal received from the Head,
Department of Earth Sciences vide letter No. ES/S-30/
3549 dated 9.2.2012 regarding syllabi (under the BGSEC
category) of the following courses.

IES-01: Fractals and Applications

IES-02: Global Climate

IES-03: Fundamentals of Petroleum Geology
IES-04: Planetary Geosciences

IES-05: Glaciology |

LR

As considered and recommended by the Board of
Studies, the Senate approved the syllabi (Under the BGSEC
category) of the under-mentioned five courses submitted by
the Department of Earth Sciences as given at Appendix ‘I’:

1. IES-01: Fractals and Applications

-15-



Item No.43.2.23:

Item No.43.2.24:

Item No.43.2.25:

2. IES-02: Global Climate

3. IES-03: Fundamentals of Petroleum Geology
4, IES-04: Planetary Geosciences

5. IES-05: Glaciology

To consider the renaming of “Board of Research” as
“Institute Research Advisory Committee”.

Refer to item No. 43.2.9.

To consider the modifications in the teaching scheme of
the Department of Electronics and Computer
Engineering and the inclusion of two new courses.

Senate considered the recommendations of the Board
of Studies and approved the modifications in the teaching
schemes of B.Tech./IDD programmes, as suggested by the
Department of Electronics & Computer Engineering in view
of the new teaching scheme for the M.Tech. programmes of
the Department. The modification be implemented from the
Session 2010-11 as given in the Appendix ‘J’.

To consider the recommendations of DFB of the
Department of Electronics & Computer Engineering for
discontinuation of IDD (CSE) and M.Tech. (IT)
programmes in the department.

The Senate considered the recommendation of the
Faculty Board of the Department of Electronics & Computer
Engineering and decided as under:

1. M.Tech. (Information Technology) Programme of the
Department of Electronics & Computer Engineering be
discontinued from the academic session 2012-13.

2. Students intake (23 Nos.) of M.Tech. (Information

Technology) Programme of the Department of
Electronics & Computer Engineering be transferred to
the M.Tech. (Computer Science & Engineering)
Programme from the session 2012-13.

3. IDD (Computer Science & Information Technology)

programme of the Department of Electronics &
Computer Engineering be discontinued from the
academic session 2012-13,

-16-



4. 25 seats of IDD (Computer Science & Information
Technology) be mergdd in the B.Tech. (Computer
Science & Engineering) w.e.f. session 2012-13.

Item No.43.2.26: To consider the Academic restructuring of Saharanpur

Campus

The Senate decided that the Saharanpur Campus be
re-structured as stated below with effect from 1st March
2012. A detailed agenda note in this regard be prepared for
obtaining the approval of the Board of Governors for the
proposed re-structuring: :

Sl. | Name of the proposed | Proposed Academic Programmes
No. | Department
1. | Department of Paper| «B. Tech. (Pulp & Paper)
Technology e M. Tech. (Pulp & Paper)
2. | Department of Polymer & | eIntegrated M. Tech. (Polymer
Process Engineering Science & Technology)
eIDD B. Tech. (Process Engg.])+
MBA
¢ 3-year post DB.Sc. M.Tech.
(Packaging Technolog)
3. | Department of Applied | eInterdisciplinary Programmes.
Science & Engineering.

The Senate further decided that the under-mentioned
committee be constituted for exploring and suggesting the
possibilities of starting new academic programmes of
National Interest at the Saharanpur Campus, so as to make
the Saharanpur Campus a Centre of Excellence:

Dean, Academic Studies - Chairman -
Head, Department of Paper Technology - Member
Head, Department of Civil Engineering - Member
Head, Mechanical & Industrial Engineering - Member
Head, Chemical Engineering - Member

The Committee will submit its report by 6t of March

2012.
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Item No.43.2.27: To consider the proposal for restructuring and renaming
the Integrated Master of Technology (Polymer Science
Technology) programme of 05 years duration to B.Tech
(Polymer Science & Technology) programme of four
years duration at Saharanpur Campus.

The Senate decided that the proposal for restructuring
and renaming the 05 years Integrated Master of Technology
(Polymer Science & Technology) programme to 04 years
B.Tech (Polymer Science & Technology) to be run at
Saharanpur Campus be accepted.

Item No.43.2.28: To consider the proposal received from the Department
of Metallurgical and Materials Engineering for revamping
the B.Tech. (Metallurgical and Materials Engineering)
programme and to introduce Integrated Dual Degree
(IDD) programme with Materials Engineering
specialization.

The Senate decided that the proposal for introduction
of néw IDD programme [B.Tech. (Metallurgical and
Materials Engineering) and M.Tech. (Materials
Engineering)] with new curriculum structure and syllabi as
given at Appendix ‘K’ be approved. The said course will be

started from the session 2012-13.

The Senate further decided the reallocation of seats as

under:

B.Tech. Programme 90 seats
IDD Programme 20 seats

Item No. 43.3.1: To report the institution of “Vinay K. and Sunita Jain
Award’ for Excellence in Information and
Communication Technologies (ICT).

The Senate noted that the Director has approved the
proposal to institute “Vinay K. and Sunita Jain Award’ for
Excellence in Information and Communication Technologies
(ICT) of Rs.5,000/- p.a. one each for Fourth year male
student and female student on the basis of performance up
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Item No. 43.3.2:

Item No. 43.3.3:

Item No. 43.3.4:

to 3rd year. In case. the recipient is receiving another award
at the same time, the award should go to next performer.

To report the amendment of Clause No. 36(2) of the
Academic Programme Ordinances & Regulations- 2011

The Senate noted that the Director has approved the
amendment of Clause No. 36(2) of the Academic Programme
Ordinances & Regulations- 2011 as stated below:.

“A student registered for the fifth year of the IDD
Programme” may be amended as “A student registered
for the fifth year of IDD/IMT programmes”.

To report the reallocation of seat for JEE-2012.

The Senate noted the reallocation of seats for JEE-
2012 for admission through JEE-2012 as given at Appendix
‘L.

To report the matter related to delay in the declaration
of Spring Semester (2010-11) results for several classes.

The Senate noted the reasons giving by the Dean,
Academic Studies on the delay in the declaration of results

for some Dbranches of B.Tech./ IDD/ Integrated
M.Sc./Integrated M.Tech. Programme.

The meeting ended with a Vote of Thanks to the Chair.
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Appendix ‘A’

Item No. Senate /43.2. 1

- Revised Structure of B Tech (Electrlcal) Program

Permissible

CURRICULAR COMPON ENTS Credrts
. - (B.Tech.}" Range
(a} Institute Core (IC)'_Cours‘es- . - o
. - Humanities, Social Séiences and 10 -, 10
: - Management (HSSMC) r L
li. Basic Sciences (BSC) - - 21 2000 |
Il General Sciences (GSC) " - = ', 06 _06. Ce
»* IV. Engineering Sciences (ESC) 28 24 .
| - " Totat | - 65.. -
sJ +
_(b) Department Core Colirses (DCC) T
‘.- Class Contact Core courses: 64 . 62- 65',_
- "] - * Communication skills 02 02~
. .. Major Project - - - w0 . 08 oa. . : -
(\VANNE MmorPrOJectl PractrcalWork!Case : 02 L0200 ' -
. Stodies , . . 02. S .
A Practrcal/Flild Training . :
o Y - Total| T8 | 71878
(d) Dgpartmental EIectiVe cqursés (DEC)T‘ BEET 15-18
1 {e) lnstrtute Electlve Courses (IEC) 20 7 ' 20-2_4
' -.(f) Extra-CurrlcuiarActwrtles (ECA) l. .
' I, .. Discipline (2 Credits/year for 3 years) .08 06
I: . NCE/INSS/NSO (First Year) 02 02
. - NSO/Proﬁcrency (Second year to Fourth - 03 . 03 -
year) o ‘ : i "
Total 11 A1
Grand Total | - 130 187193

L i




Program Code:

15 B.Tech. (Electrical Engineering)

Department: EE Department of Electrical Engineering
Year: \%
: . ‘ Contact Exam . .
Teaching Scheme Hours/Week | Duration Relative Weight (%)
; : 8 a > | 3
o o © = — N wn 1] 1]
z | Subject Course Title 8 ZiL|T P|8|B|lZ|2 E|R|
4 Code S < fd < e | O || & W o
7 o | &
, Semester- VIl (Autumn)
1. | EE401 Protection and Switchgear DCC 4 31012 3 3 15 |15 | 15| 40 | 15
2. | EE-403 Training & Seminar DCC 2 0| 2 0 0 0 |100| - - - -
3. | EE-405 Minor Project , DCC 2 0 0| 2 0 0 |[100]| - - - -
4, | EE-ELE] ! Departmental Elective-I DEC 4 3 - | - 3 0 - - - - -
5. | EE-ELE2 | Departmental Elective-II DEC 4 3 - - 3 0 - - - - -
6. | EE-IES Institute Elective-V ESEC 4 3|11] 0 3 0 [25] - [ 25|50 | -
7. | EE-402 Major Project DCC 0 0|0 3 0 0 - - - - -
Total 20 | 12| 3 | 7
Semester-Vill {Spring)
1. | EE-402 Major Project DCC 3 0| 0| 8 0 0 |100| - - - -
2. | EE-ELE3 | Departmental Elective-III DEC 4 3 - - 3 0 - - - - -
3. | EE-ELE4 | Departmental Elective-IV DEC 4 3 - - 3 0 - - - - -
4. | EE-IE6 Institute Elective-V1 HSSMEC 3 2 1 0 2 0 25 - 25 | 50 -
Total 19 8 8




List of Depaﬁmental Electives

(Autumn/Spring Semester)

Contact

Exam

Teaching Scheme ‘Hours/Week | Duration Relative Weight (%)
. . o 8 2| 8
2 | Subject Course Title 8% L or|p| S| E|E|R E|B B
& ode I - S - E'. Q| A~ 2| B A
1. | EE-601 | Artificial Neural Networks DEC| 4 |3 | 1] 0 3 - |25 - 25|50 -
2. | EE-602 | Utilization and Traction DEC,| 4 | 3 1|0 3 - |25 - | 25,50 | -
3. | EE-603 Test'lng and Commissioning of Electricai DEC| 4 | 3 | 1 0 3 - las| - 12550 -
Equipment
4. | EE-604 | Introduction to Robotics DEC| 4|3 | 1|0 3 - | 25| - | 25|50 | -
5. | EE-605 | Power System Operation and Control DEC{ 4 | 31110 3 - |25 - |25 50| -
6. | EE-606 | Digital Image Processing DEC| 4|31 1|0} 3 - | 25] - |25|50| -
7. | EE-607 | Digital Design with VHDL DEC! 4 | 310 | 2 3 - | 15153040 | -
8. | EE-608 | Digital Control Systems DEC| 4 | 3 1 0 3 - |25 - [ 25|50 -
9. | EE-609 | Substation Automation DEC | 4 | 3 1 | 0 3 - |25 - 12550 -
10. | EE-610 | Power System Deregulation DEC| 4|3 (1|0 3 - |25 - | 25|50 -
11. | EE-611 Singl.e C!'zip Microcontroller and Its DEC | 4 3 0 5 3 ) 15115 |30 | 40 | -
Applications
12. | EE-612 | Digital Signal Processing DEC| 4 | 3 110 3 - | 15| 15]30 |40 | -
13 | EE-613 | Advanced Microprocessors and Interfacing DEC | 4 | 3 1 122 3 - |15 15|30, 40| -




o . Appendix ‘B’
.Jtem No. Senate/43.2.1

INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

" NAME OF DEPTT. /CENTRE Depa rtment of Electrlcal Engmeerlng

l:SulsjectCode: 'EE-.'SO1 c Cou_rse Title: Artlﬁt:lai Neural Networks
T2 Contact,Hburs:_ L3l AR PR R P: 0,
.3. Examination Duration (Hrs.): ' Theoty. | 3 . _Prattical’| -0
| oo .. : _
. \J'

-7

. 4.Relative Weightt . CWS 25 |PRS| 0 |MTE[ 25 ETE| 50, | PRE| 0 -

VL.

. .'sCredits [ 4 | .6.Semoster:Both - '7.Subjéct Area: DEC,

7. Pre-requisite: "Nil

‘ 9, Objectlve : : : .
) To familiarize Wlth the concepts strcngth and weaknesses of neura] networks in problem
solving. : . .

_ lO.lDetaIIs of Course:

S. No. |. .+ Contents - - {-Contact Hours
1. Introductzon Hlstory of neural netwarks, biological neurons and | . 3 -
~ | information . processmg in biological neurons; Neyral networks ' '
artificia) neurons, networks of artifi cial neurons.

2. | Single Layer Perceptron: Single neuron modcls, learmng and T
" | generatization in single layer perceptrons, convergence of '
perceptron learning” rule, Hebbian- leaming, gradient .descent |
'leaming, least mean square: (LMS), concept of decision boundarigs,
practical considerations, adaline and madaline, adaptive filtering. -

3. Multl-Layer Perceptrans (MLF): Back-Propagation, learning with | = - ¢
‘momenturm, problems with back propagatxon networks under-fitting | . T
.and over-fitting, methdds to improve generahzatlon appllcatlons of N
multl layer "pérceptrons, and computatlonal power of multi-layer
perceptrons

-4.. 1 Radial Basis Function (RBF) Networks: lntroduction Radial e 4.. -~
Basis Funétions, learning in RBF networks, unsupervised learning of | - ’ '

hldden Iayer comparlson of RBF networks and MLP networks

_ 9 B . _f;- | %6/{['“/



-

S. No. : Contents B ’ | Contact Hours

5. Attractor Type Networks: Hopfield networks, dynamics of 8 '
Hopﬂeld networks, energy concepts, Boltzman machine, brain-state- |
in a box (BSB) networks, generalized BSB networks, attractor, type
| metworks for content addressable memories, so[vmg optimization | -
problem using attractor type networks.
-6, | Support Vector Machines (SVM): Concept of sta.tlstlcal leamma, 5
concept of - ViC dimension, linear SVM, kernels, nonlinear SVM, |’
| classification and function approximation usmg@‘fM

7. Unsuperv:sed ‘Learning: Maxriet, competitive léaming, . self-| = 8
organizing feature maps, ART networks, grow when required | . - :
_(GWR) ngtworks, learning vegtor quantizers (LVQ). . .

. 8 " I Advanced ‘Topics: Evolving neural networks, -fuzzy logi¢ ad| 8 -

evolutionary complltatmn applications - in .neural networks, hidden
Markov models (HMM)] and hybrid approaches, 1mplementat10n of | *
neural networks- hardware andoptical, spiking.nevrons and pulsed

neural networks (PNN) L .o o
: _ ' | . Totllr 42
11. Suggested Books:
.| S.No.| = 7 Name of Authors /Books / Publishers ~ - Year of °
’ K : : S Publication/ |
' ' Reprint
1.- | Haykin S., “Neural thworks -A Cornprehenswe Foundation”, 2™ “2007
| Ed, Prenttce Hall International Edition. :
" 2. | Mehrotra K., Mohan C. K. and Ranka 8., “Elements 'of Artiﬂcial, 2007
| Neural Networks” Penram Intematlonal L
3, . | Jacek M. Z., “Introductxon to Amﬂcxal Neural Systems” Jatco - 2003
Publishing House. . - )
4. | Anderson J. A., “An Introduction to Neural Networks” Prentlce" . 2007
1 . Hall of India anate Limited. C L
b S. | Hassoun' M. H., “Fundamentals of Amﬁcml Neural Networks”, 2007
' Prentice Hall of Indla Private ‘anted :

%{ulu '

B N
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

. NAMEOFDEPTT/GENTRE: - Department of Electrlcal Engmeermg

1. SLIb_]ECt Code EE 602 Course Title: Utlhzatlon and Tractlon
2. Contac't Hours:  L: 3° A RO
3. Examination Duration (ﬁ;s.): Theory |- 3 . | Practica’] 0

e

4. Relative Weight: "~ * CWS{_25 .| PRS| 0 .|MTE| 25 | ETE| 50| PRE| 0

g = o
~J

5. Credits: 4 " 6. Semester: Both | 7 Subject'Area: DEJC '

8. Pre-requisite: EE-202 or equivalerit

9. Objectwe
To familiarize with important mdustnal apphcatlons of electrical energy such as e]ectnc -
.tractlon, 1llum1nat10n electnc welding, e]ectrlc heating and electrolytm process

10. Detalls of C0urse

"S. No. R 'Cofntents'_ - - . | ContactHours
- Electnc Traction ) : C. S
1. | Classification of electric tractlon services, opelatlonal constlamts of S 2
. | mainline and suburban trains, electric power supply system. -
2. | Nature of traction load coefficu:nt of adhesion, duty cyclc dnvmg 3
axle code.® -
3. | Types of dc-motors used in, tractlon and thelr senes-paralle] -2
connections for sharing load. . S
4.- | Calculation of tractive effort and energy consumption, maximum [+ © 5
| allowable tractive effort.” . = '
5. | Traction’ de motor control, conventional and semlconductor -5
: . convertet control, different topologies. = - S R
6. | Poly-phase motors in tractlon drlves dlfferent topologies.
7. Diesel electric traction. . - : R 1
. IHumination. . -
8. | Nature of sunlight, deﬁmtlon of hghtmg terms, luminons efﬁmency, 4
© .| production of light, electrlc dlscharge fluorescent and fi lament . '
lamps polar curves.. - g , o

4

.' : ;.. . | . . ,g”_”'



S. No.

Contents

Contact Hours |

9. Lrghtmg calculation, solid angle square law, cosine cube law, light 3
.~ .| flux method. '
_10. * | Design of flood lighting, desxgn of street hghtmg 3
11, " | Electric Welding and Heating - , . 6
- | Advantages and methods of electric heatmg, resistance ovens, |
| induction heating, dielectric heatmg, arc fumace heating of
buildings, electric-welding.
12. | Electrolytic Process 5
|- Fundamental pnnmptes extraction and reﬁnmcr of metals -electro- '
depo;mon ‘power supply for electrolytlc processes a -
" Total 47.
YR Suggesfed,ng_ks: -
S. No. - ‘Name of Authors /Books / Piblishers Year of
R : R A Publicalioni.
Lk " Reprint
"L" | Dubey. G K. “F undamentals of Electuc Dnves" 2"" Ed, Narosa . 2007
" |-Publishing House : L
2. - | Taylor E. O., “Utilisation of Electnc Energy (1n Sl umts)” Orlent 1999
.| Longman, Rewsed in S.1 units by Rao, V.Y.L . . e .
'3, . Hancock N. N,, “Eléctic Power Utilisation”, Whéelers. 1979
4. | Pratap H., “Modemn Electrlc Traction”, Dhanpat Rai and Sons. 2007

L
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPTT/CENTRE: | Department o’f Electrlcal Engmeermg

L. Subject Code:. EE-603 Course Title: Testmg and COmmlssmmng of
. A Electrical Equipment
2. Contaqt Howss L: 3 ° . T4 _ - P: 0
", 3. Examination Duration (Hrs.): Thedry 3 K Practical | 0.

e

‘4. Relative Weight:  CWS| 25~ PRS[- 0 |MTE 25 | ETE[ 50_| PRE|- 0

“d ’ L
Y

©5.Credits: | 4 ' . G..Semester: Both. - " 7.-Subject Area: [i),E_C' .

g, Pre-fequisite; 'EE-202 and EE-303 or equivalént

. 9. Ob_]ectwe -
. To provide the mstallanon commlsswmng, testing and maintenance procedures of large
rating transformers, 1nduct10n machmes and synchronous machines: :

_ IQ.-Det-alls.of Course:

|8.No. | : - Contents * . R Contact Hours
: Transformers . C . o S
1. * | Terminal " marking, constructiOn of transformers, 'cooling -4
arrangement. , : "'
2. | Routin€ tests, measurement of wmdmg resistance, 1mpedance _ 4
' voltage ratio, lnsulatlon resistance. - e
3. | Type " tests, impulse voltage test, measurement of losses -5
. temperature-tise test. -
4.- | Installation. and commissioning “of transfonners foundation, codes | 4

of practice, earthing, pre- comrmssmnmg test, testing of oil strength. -

N Inductiori Machines

. 5. | Rafing and name plate data, 1nstallat10n and fou'ldatlon types of | | 4
" coupling, pre and post commissioning checks, .
-6, | Routine tests and type tesfs, resistance measirement, no load and | - 5
blocked rotor test, load test, temperature rise test, highi voltage. test. T
7. | Staft alignment, drying of windings, .mechanical tests, air gap| - 5

Symmetry, insulation test," speed and load test codes of practlce

mamtenange schedule




\ 8. No. . Contents Lo 1 Contact Hours
" | Synchronous Machines : ' : |
8. | Installation, commissionjng and perfonnance tests, mcthods of 5

- | cooling. .
9. | Excitation test, waveform and telephone interference, over-speed 6

‘ test, generator and motor - operation, sudden short circuit test,

bearing currents '

2 . |

Total [

. 11: Suggested Books: .

. Yearof -

S. No. Name of Authors /Baoks / Publishers .
- o ‘ ' ' . Publication/
e ' - —_— ~ Reprint. _
1. F}tzgcrald A'E, ngsicy C. and Kusko A, “Electnc Machmely - 2008
| 6" Ed, MCGI&W-HIH International Book Conﬂpany -
2. | Say, M G., “The Performance and Design of Alternating- Cuuent .. 2005
" .| Machines”, CBS Publishérs and Distributors. et
3. | Langsdoif A. 8 “Theory of AC machmes” 2" Ed, Tata McGraw— . 2008
Hill Publishing Company Limited. I
4, | Transformers: BHEL, -Bhopal - (Book), . Tata McGraw—HiI.‘I‘ . 2008
.| Publishing Company Limited. S R
5. | BIS Code on Transformers IS-10561 1983
BIS Code on Transformers 1S-10028 1985
BIS Code'on Teansformers IS-3151 1982
6. | BIS Code on Motors 1S-900 1992
"| BIS Code on Motors IS-4722 1992 .
BIS Code on Motors' 15-4029 1967

BIS.Code on Motors 1S-325 -

- 1978

1974 .

. | BIS Code on Motors'IS-7306

1973-

BIS Code on Motors IS-7132 "

AT
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- INDIAN INSTITUTE OF TEHNOLOGY ROORKEE ‘

- NAME OF DEPTT. /C}:NTRE ' Department ofEIectnca| Englneermg

1. Subject.Code: .EE-604 - Course Title: Introduction to Robotlcs
2. Contact Hours: . o T: 0 - P: 2
3, Examination Diration (Hrs.): Theory | 3 ° - Prqétical 0'_'

" 4 Relative Weight: ~ . CWS{ 15 | PRS| 15.|MTE 30 | ETE|-40 | PRE[ ©

© oy

5. Credits: | 4 o 6."Senlester3 Both o ’.{.—_Subjéct Area: DEG -

N

{ 8. Pre‘requisité: EE-306 of equivalent -.

9. Objective:: : : :
-~ To familiarize with the working of robot its components position and ouent'tt:on
analysns robot kmcmancs dynarics and control, sensmg and vision.

] 10. Details of Course:

S. No. ____ Contents : S Contact Hours |
L Evolutlon of robols and. robotics, robot-anatomy, links, joints, | . 3
- | degrees of freedom, arm c0nﬁguratton wrist conﬁguranon end- X
effector. '
2. | Mapping between rotated and translated frames combined rotation | - 4
- add translation of vectors, fundamental rotation matrices. :
3. | Kinematic modeling of- the manipulator, Denavit-Haitenberg 5 -
notation, kinematic relatlonshlp between ad_]acent links, manipulator T
. transformation matrix ‘ :
4. |'The. inverse kinematics,. solvablhty of 1nverse kmemat;c model - 4
solution techniques. - ~ R
5. | Linear and angular velocity of a rigid body, velocﬂy pmpaganon . 5.
o along links, manipulator Jaccobian, static analysis. = .
6. - | Dynamic modeling, Lagrange—Euler formulatlon, Newton- Euler -5
| formulation, -
7. .| Trajectory planmng, jOIIlt space techmques, cartesian space 4
formulation. - o
8. | Control , of manipulator, P[D contro] scheme computed totque , 4
control force. eontrol of I'ObOth mampulators )

f;2-9-. L %{{/f//x}

!

'k : R - ' . ) .t - :



L

Contact Hours |.

S.No. Contents.
9. ¢ Sensors in robotics kinds of sensors used in robotics; robot;c vision, | 5
mdustrial applications of v1smn-controlled robouc systems,
10, RobotApphcahons : 3
o ' Total | 42
11 Suggest'ed Books:'
8. No. | Name of Authors /Books / Publjshers . Yearof
' ' - : Publication/
' . .- Reprint
1. |Fu K S.,*Gonzalez R. C. and Lee C..S..G., “Robotics: Control, 2008
" .. [ Sensing, Vision and Intelhgence” McGraw-Hlll Intcrnatlonal Book | 1 1
-Company. ‘ ,
2. |Klafter R. D" Chlmelcwskt T A, and Ncgm_M “Robotlc .. 2007
Y Engmecrmg An Integrated Approach”, Prentice-Hall of India. |- _
3. | Niku .S. B., “Introduction to Robotics:. “Analysis, Syétems .2007.
.| Applisations”, Pearson Education. St
4. Schilling R."J., “Fundamental of Robotics:, Analyms and COntloI” - 2007
. Preniice Ha]lof India Private Limited. I
5. |Sciavicco L., “Modeling and Control of- Robot Mampulators” . 2003 ;.
© | McGraw-Hil! Infernational Book Company.
6. | Mittd R. K. and-Nagrath 1. J,, “Robotics and Control” Tata 2008
: McGraw-Hill Publishing Company Limited. .

G




INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

_ NAME OF DEPTT /CENTRE* Department of EleCtrlca'I Engmeenng

1. Subject Code: 'EE-605 ~ Course Title: ' Power System Operation and
' o Control :
2. Contact-Hours: L3 o T 1 PO
3. Examination I_);.lratiQn (Hrs.): ~Theory -3 ’ Prai’c‘i_ticei + 0
4.Relative Weigh: ~ —cws| 25 | PRS| 0 |mTE.25 |ETE| 50 | PRE} 0"
5. Credits: | 4 | - -6, Sémester: Both: | _ 7,_SLThiectArea: DEC " -

o

8. Pre-reqeieite:, EE-301 or equivaie_nt R

- 9. Objective: :
To mtroduce the engincering and -economic aspects of planmng operatmn
controllmg power &eneranon and transmission systems in e]ectrlc utilxtres

i0. Details of Course

S. No. .+ Contents” ~+_ | Contact Hours

1.~ | General charactenstrcs of modern’ powef systems, evolution, | - .8 T
| structure, power system control,- operating states of a power system o
and control strategies, ecomomic load - dispatch,, function and
applications; price Based unit corhmitment problem.

2." | Concept of reactive power, contral of active power and reactive .
power - active power and frequency control, reactive power flow | '
analysis, real power balance and its effect on system frequency;’
| Static VAR systems, types of “SVC, fundamental frequency.
performance of SVC, application of SVC.

3. |-Automatic generation control (AGC), generatlon control loops load| , 10
_ frequency control, AGC, tie-line bias control, AGC in isolated and o
*| interconnected power systems; AGC with economic dispatcl.

4. | Elements of an excitation system, typesof excitation systems, dc, ac, -8
" 'static and recent developments- and- fufure trérids, dynamic| .
performance measures,” large s1gnal ‘small sighal, control ard
protective functions, ac and. dc regulators ‘design of robust‘
controliere in power systems : ! ‘ . _ e




S.No.| : : Contents Contact Hours
" 5. | Division of gower system into conirel areas; load-frequency control 1 8
of single area and two area system - opt1mu.m control criterion, two '
area and multi-areas power system with and without integral control,
_ SCADA systems, supervisory control, supervisory master stations,
remote terminal “units,. communication links, SCADA systems
. apphcatlons MOWEI‘ networks

Total 42
11. Suggested Books: .
8- No:- ... Name of;'rtu'tloors /Bqoks / Publishers , - Year of
L o ” T 'l Publication/ | -

. ' o =~ - < | ' Reprint

1 sgmd 0.1, “Blcctric Eﬂergy Systenis I'heory An Introductnon 2008
- 1 2% Ed., Tata McGraw-Hill Publishing Conipany Limited. IR
L Nag,ralhl J. and Kothari D. P., “Power System Engmeelmg“ 2" 2008

Ed., Tata.Mc-Graw Hill Publishing Company.

T3, GramgenJ J. and Stevenson W. D., “Power System Ana1y51s” Tata' B 2608 -
: McGraw-Hill Publishing Company Lumted ' . S :

4. | Wood A. J. and Wollenberg B. F., “Power, Generation; Operatlon‘ 2008
and Control”, Second Edition, Willey ~ Inter Science Publications. :

5. .| Kundur P. and Balu N. J.; “Power System Stability and Control" 1998
EPRI Series, McGraw-Hill Intomatlonal Book Company.
6. | Saadat H., “Power System Analysis”, 1% International Edlt:on Tata| 2008 -

McGraw-Hﬂ] Pubhshmg Company Llrmted _ ) .



INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF IiEPTT./CENIRE: * Department of Electrical Engineering -

1. Subject Code: EE-613 - Course Title: Advanced Microprocessors and
. o . - _ 'Interfacing

2:ContactHours” L:3. . . " T 1 P22

3. Examination Duration (Hrs): . Theory | 3 |  Practical | 0

-

4, Relative Weight:  —CWS| 15 | PRS| 15 MTE|- 30 |ETE|. 40 * PRE| 0

-‘.-f

~y

S. Credit5°. | 4 6 Semester Both . 7. Subject;Area: DEC

' _8 Ple-requ151te EE-307 or equwalent

-.9 Objective: . : S .

The a1m is to e*{pose the students ta the arehltecture mstrucnon set and assembly
language - programming .of typical  16-bit microprocessors. The course also provides
+ interfacing details of VO devxces w1th the processor.

10. Detalls. of Course:‘

S. No. " Contents S - Contact Hours |

L Evo'lutlon of Mlcroprocessors 8-bit and 16-bit mlcroprocessors i 2
- | Intel, Zilog and Moterola processors. - 1
2 Architecture of a 16-bit Micropx ocessor: ]ntel 8086. and 8088 3

processor, concept of pipelining and memory segmentanon logical-
address, offset address and physical address; Bus Interface Umt -
{BIU); Execution Unit (EU), segment registers. '

- 3.+ | Operation-of 16-bit Mlcmprocessor Pin- configuration of- Intel . 6
8086/8088; Minimum and maximum modes of operation; Address |
- | bus, data bus and contro] bus; Clock generator Intel 8284; Memory |
orgdnization, meuory address space. '

4. | Interfacing: Interfacing concepts, intérfacing memory; Inputaoﬁtputa L
. techniques, interfacing of 1/ devices to the processor. .
5. | Addressing Modes: Data related addressing modes- register, 3

immediate, duect register indirect, based relative, indexed relative
and based mdexed branch related- addressing modes- 1nttasegment |,
direct and indirect, intersegment direct and indirect,

6. | Xnstruction Set of 16-Bit Microprocessor; Machine cycles, data | . 8
' transfer, arithmetic, bit manipulation, string, plogram C‘{CCUUOH
transfer and processor control instructions.




‘Contact Hours

[S-Ne. - - Contents ‘
7. Assembler D:rectlves ASSUME, DB, DD, DQ, DT DW DUP, 2
o IEJJND EQU, EVEN, ORG OFFSET PROC, ENDP, LABEL and _
. .8. . |.Assembly Languaoe Programmmg Macro- assembler segment 4
definition and models. - ' :
+ 9. . | Interrupt Structure: Interfupt pointer, type numbers, processing of | 3
mterrupt internal’ and extemﬂ.l 1nterrupts interrupt pnontles BIOS
| routines. _ :
10. | Programmable "Support - Chlps Interfacing . of programmable ' 5
paralle] interface Intel 8255, progtammable interval timer Intel
8253, programmable mterrupt ‘controller- Irite] 8259 with ]6—b1t' .
" | prdcessor. - . - S
117 .| Coprocessors and Multlprocessmg .. 4
: i .._. ™ Total{ 42
_ ~7 .
1. Suggested Books '
S. No. Namc of Authors /Books/]’ubllshers . Year of _
o : _ Publication/ | "~
- - . ._:Reprint
1.. |Hal'D. ¥V, ‘M1croprocessor and’ Interfacing —-Programmmg and 2006
- Hardware”, Tata McGraw-Hill Publishing Company Limited. ,
2. | Liu Yu-Cheng and Gibson G. A., "Microcomputer Systems; The 2007
| 808618088 Family”, 2”"-Ed.,Prentice Hall of [ndia Private Limited. | ..
3. | Brey B B., “Intel 8086, 8088, 80186, 80137, 80286, 80386, 80486, 2006
"~ - | Pentium and .Pentium Pro Processms Architecture, Desugn -and "
' Application”, Prentice Hall of India Private Limited. :
4.° | Mazidi M. A. and Mazidi I, G, “The 80x36. IBM PC and 2003
Compatible Computers (Vol. I and H) ‘Assembly Language, Desugn
and Interfacing”, Prentice Hall Intetnational Edition. . L
5. | Triebel W. ‘A. and Singh A., “The-8088 and 8086 Mlcroprocessms 1, 2007
.. |Programming Interfacing, Software, Hardware and Apphcahons I
- | 4" Ed., Prentice Hall of India Private Limited.
6. |Intel Manual on 16-bit Micropracessor. -

N
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------
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" Propesed Scheme of

M Sc. (Industnal Mathematics & Informatics)’

/
f

| K Append1x o 0%
Item No.Senate/ 43.2.2

. Relative Weightage

-

95

%g/um

: Teachmg Scheme Contact | Exam, T
’ . Hrs. Duration- (%} ;
- . : Per week | (Hrs.) ) IR
S Sub Course Title Area Sub [Crs [L]T] P | T | P | CWS PRST MTE | ETE | PRE
No. | Code | . ‘ L J - -
1" Year - - .| SEMESTER {AUTUMN) 1
1, MA-550 | Computer Applications PCC 4 T3+ 1 [ 3 [ -1 15 [ 15 7-30 [4e0] -
2. MA-551 | Linéar Algebra : £CC 4. 13 1. - 3 - 25 - 25 50 -
k) MA-353 | Ordinary & Partial lefefrentlal PCC 4 131 - 3|~ 23 . - Z5 | 50 -
- Equations ‘ ' - . C . 1. )
4.-. | MA-555 NumencalAnaIysns rFCC 4 13 1] 1,13 - 15 15 .| 30 40 -
5. - | MA-8558 |-Real & Complex Analysis ‘| PEC 4 (3] - 30 - 25 | - 25 | 50 -
8. MA-561 | Discrete Mathemalics . PCC [+ 4 13[1} - [ 3] - 25 7 - 25 507 -
TN Sub Total: . 24 ) ' o
VLo . e ﬂSEMESTER SPRING -
1. MA-552 | Mathematizal Methods' - PpcC }.4 (3 1] - 3 |- ].25 - 25 | 500 -
2. MA-554 | Operations Research | PCC 4 (31— 3 [-- 25 ° : 25 .|.50 2
3. _.{ MA556 | Prob3biiity & Stalistics, PCC 4 [31] -1 31 - [~-25 - [F25 T80 -
4. | MABBO | mathematical Modeling. & |IGC . | - 4 [3] 1 4 | 3 |7 - 15 795 | 30 | 40 | -
- " | Simulation v - - C '
5. | MA-566, | Eompuler Lab PCC 2 Iy-12]-42 - "50 - - |. 50
6. . .. | Programma Eleclive-1 PEC | 4 [3l1] - 3 [ "-71 25 - " 25 | 50 '
7 MA-588 | Data Structure Techniques . PCC [ 4 (3] 1] 1 3 - 25 <. | -25.] 50 -
8 | HS-501 | - : - e T s [T [ -
G Sub Total ! 26. 1 . j
2" Year - i SEMESTER {AUTUMN} '
1. MA-570 | F’ractlcal Tramlng with Industry | RP % 2 | - - - - - - - - - -
. I S - : : P | -
2. MA-611.] Project & Semmar RP 2 (-t - -1 - - - 50 | 50 -
3, ‘MA-613 | Apglied Functional Analysis PCC 4 131 - 3 ~]. 25 - 25 50 -
9, - MA-B15 | Mathematical Madelling I} PCC 3 [2]1 - 3| - 25 - 25 50| -
5. Programme Eleclive I} -| PEC 4 |-1-1 - 1-- - - - - - -
6. Open Elective | 1TOEC 134 |-1 ~]| - - - - - - - -
' ", SubTotal: BELE : ;
. . 19 ™ - .
R IV SEMESTER (SPRING] .
1. Frogramme Elective il PEC 4 (34| - - - - - - - -
2 Programme Eleclive IV PEC 4 |- -1 - - - - - - - -
3. : Qpen Eleclive i OEC | 34 |- - | - - - - - - - -
4. MA-615 | Dissertation DIS 12 1-1-0 - - - - - - 100 -
' A Sub Total : i & [T ;
: 24 .
Total: - | . 917 -
. " 93 -
: Proqramme Electives .
M. Sc. (Industrial Mathemahcs and Informatlcs) A : T i
1 "{ MA-622 1-Finite Element Methods 10 |1 MA-632 | Computer Aided Design
2 | MA-623 | Fuzzy Sets & Fuzzy Systems 11 | MA-633 | Quéues & Reliability
3 |'MA-624 | Wavelet.Theory - ~ . | 12 | MA-634 | Computer Graphics .- -
4 | MA-625 | Image Processing - | 13 | MA635 |.Data Base Management
+ 5 | MA-627 " | Robotics and Control - 14 | MA-636 | Financial Mathematics .
"6 | MA628 | Optimal Control Theory - 15" | MA-685 | Bio-Mathematics -
7 .| MA-629 | Approximation Theory 16 | MA686 | Advanced Numerical Analysvs :
8- | MA630 | Arificial Intelligence ~* 17 | MA-687 | Optimization Techniques
-9 | MA-631 | Graph Theory ' ’ o



.y

3. Exammatlon DUI‘&UOH (Hrs) . 'I_'ﬁeo.ry [ 3 1+ practical 0
. . ’ - ' 7 ...\J . ‘.‘.'. . ' ‘.. ..'.' 2

4. Relative weigh‘rage.- cws? 25 |PRS| 0. [MTE| 25 |ETE| 50 |'PRE| 0 |-

10, De;t';ails'ofGourSjc:.

Appendix ‘D’
Item No. Senate/ 43.2.3

St
r

INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

- NAME OF DEPTT /CENTRE Department of Mathematlcs

I.Sub_;ectCode: CA-601 .  ° Course Title: DataBase ManagementSystem

o2, Contac.t Houi's:' L 3 . ) T _";1 | . CPr o

. P . . - . ' . )
T L - . —~

5. Credits: ._ 4| 6. Semestsrz Autumn" _ 7.SubjsctArea:'i-"CC .
8. Pre-requisite: ~ * Nil ;
- 9. Objective: .~ To ingroduce the basic csncepts_'c_)f data base managément -

-

S.No. |- - . Contents - . | . .- <. | Contact
" ‘ a 5 ~_| Hours

1 Iniroductlon Database Concepts, storage structures, ER model‘- 7
~ = | relational data model, formal query Ianguages '

2. | Relational Database: Domains and attributes, keys; relatlons relation | ~ 8-
algebra, tuple relatlon and domain relatlon calculus structured- query o
iangyage

3. | bata Base Desugn Normaizzatlon various normal forms functlonal and| " -8.
| muiti valued dependencies, decomposition. :

4. System Implementation: Query processing and - optsmizatfon T
‘ transaction processing, .concurrency control, recevery schemes data '
security and authorization. ' .

5:°. | Distributed - Database’ Demgn Dlstnbuted -'query processmg, - 6
| concurrency and deadlock handling; data fragmentation and replication .

4

6. | Data Mining: Introduction, Knowledge Discovery, Association rules,| = 6
support and Confidence, Use of Assomatlon rules for Predlctgan

TOTAL 42

. .o . -0 - =



T

Suggested Books

Name of Authors!BooklPuhhsher l

Sllberschatz A., Korth H.F., and Sudarshan S Database ,

| S.No. Year of
Publication/ |
' o ' - Reprint
1. |Date C. J An Introducnon to Database Systems Addlson' 2002 -
Wesley Longman )
' .-2. | Elmasri R. and Navathe SB, Fundamentals of Database . 2003
-Systems, -3rd Edition, Benjamm/Cummmgs ' g K
3 Ramakrlshnan R, and Gehrke J. Databse Management - 2003
© 1-Systems, McGraw —Hill. ' ' '
2004

System Concepts, McGraw —H ill. .

~f



INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPTT /CENTRE | Department of Mathematlcs

1 Subject Code: CA 602 . Course Title: Simulation and Modeling-..

2 ContactHows: -L:3 = Ti1 P: 0

3. Examination Duration (Hrs.): - Theory |. 3 : Practic?l 0’

-4. Relative'Weightage: ' CWS | .25, |PRS|- ¢ |MTE| 25 |ETE| 50 | PRE| 0
5. Credits: | I Semester: Spring = . 7. Subject Area: PCC.'
8. Pre-requisite:- - Nil

9. Objectivé: ' Tq introduce simulation and modelrng concepts to enable students to

handle mathematlcal modeling problems.

- 10, Details of Course:

‘SNo.f -~ . Contents - - |Contact]|
' C . s , : Hours
1. . | Models: Models classification,  mathematical models, physlcal | 10
‘| models based "on ordinary and partial differential equations,

diffefence equatlons _analog model, - estimation .of model | -
|| parameters, design of experlments confounding. S

2. | Simulation - Methodology:, Experimental . nature of 5|mu|atlon .8
- steps involved in simulation studies
3. |Random numbers: Computer generatlon of pseudo random b

numbers, tests for acceptablhty
4. .| Continuous and discrete functions: Generatton contintous time |. - 10

- | simulation. Monte carlo simulation, dlscrete event simulation, :
simuldtiori l[anguages. - ' : 1.
5. '[Simulations Applications: Queumg models |nventory model and | .9,

© - .|their simulation, pure pursuit’ problem chemlcal reactor, water'

: reservo;r system . o
| N . TOTAL 42




. . Suggested.Books:

S.No. : Name of Authors/Book/ Publisher . .’ Year of

R K . e - - [ Publication/ |
: ' L _ ‘ . - Reprint -

- 1. | Law, A M., Simulation Modeling and Analysis, Tata McGraw Hill. -~ | - 2007 .

2. | Deo, N.; System Simulation'with Digital Computer, Prentice Hali . 2008
1979, 3

3. | Kapur, J.N., Mathematacal Modeling, Wieley Eastern Ltd . 1998

4. - [ Banks, -J., Handbook - of - simulation: principles,- methodology, 1998

: advances, agpllcattons and practice, Wlley-lEEE




IND}AN INSTlTUTE OF TECHNOLOGY ROORKEE

NAME OF DEPTT /CENTRE Depa rtrnent of Mathematlcs- _

1. Subject Code: cA-eoa " CousseTile: Designand Analysis of Algorithms
2 Contact Hours: L:.3° T 1 . Pio
3. Examiriation Duration (Hrs.):' Theory 3" Practical [~ 0

4. Relative Weightage: CWS 1-25. |Prs[ o -ImTe[ 25" [ETe| 50 | PRE[ 0

.y

\.J'.

5. Credits: | RV .. 6 Semes_tcr: Autumn - -.-;'7.Subject Area: PCC
8. Pre;ccquisite: S "Nil .
.9, Objective: " To impart'-kncwlcdgé of design and analysis of algorithms

10. Details of Course:-

S.No. | . R - “Contents ' . Gontact
S ' - Lo R . | Hours
1.. | Review of Data Structures: Stack, Queues and Binary Trees. 2
h_2. "] Program Performance:: Time and space complexity, asymptotic notation, 4

complexity analysis, recurfence equations and their solution. -

3. | Algorithmic Methodologies: Algorithm design strategies, divide and| - 4
“conquer, merge ‘sort. quick sort and-its performance analysis, random|zed I
quick sorf, Strassen’s matrix multaphcatlcn '

14 - Greedy method: Method and its. appllcatlons knapsack problem Dynamlc 5

programming and its performance analysis, optimal binary search trees 0/1

kriapsack problem; Traveling salesman problem.

5. | Back-tracking: n-queens problem, -graph coloring, Hamlltonlan cycles b,
~_| knapsack problem; Branch and bound examples, applications and analysis.

6. | Graph Algorithms: Graph search methods( BFS, DFS), Minimum cost|. 6 -

spanning trees: Kruskal's, Prim's and Sollin’s algonthms Path finding and .

shortest path algorithms; Topologlcal sorting; Bipartite graphs, ~

- 7. | \nféasibility: P and NP-classes, NP-hard prohlems, reduction™

-7, | Parallel Algorithms: Data and control parallelism, embedding of problem

- . B._.! graphs into processor graphs, paralie! algorithms for matrix muttiplication. :
9. |Other Algorithms: Number. theoretic aigorithms, string matchmg_ -6

- | algorithms, approxtmaﬂon atgonthms randomzed algorithms™ -~ .° o

£
L O

-

Total . | 42

) - --4-0'—| ! %’L&//”“/

1 I
\




1. .

Suggested Books

" _S.Ne.

Name of AuthorslBookI Pubhsher Year of
|- Publication/
' ' ‘ Reprint
1.. | Sahni 8., Data Structures, Algonthms and Apphcatrons inC++, | - 2001
: -McGraw~H|I| ]
2. | McHugh; J.A., Algorithmic Graph Theory, Prentlce HaH .1990.
3. | Quinn, M.J., Parallel Computing Theory&Practlce McGraw-Hllf - 1994
4. | Cormen, T.H., Leiserson, C.E., Rivest, R L. and Stein, C,, 2002
o lntroducttonrto Algorithms, Prentice :Hall of India. . .
5. | Dasgupta,S., Papadimitriou, C. and Vazirani, U., Aigonthms , =2008 . |’
- TataMcGraw HIH - ' T

~S

%fﬂl




|NDIAN INSTITUTE OF TE CHNOLOGY ROORKEE

NAME or DEPTT /CENTRE Depa rtm ent of Mathem atl cs

I.Subject Code: CA-604 " Course Title: Computer Communication Networks

2. ContactHours:  L: 3 . ° o .T;_.‘j P2

3.‘Examjnattc;n ]jlll-atibn (Hrs.): -, Theory } 3 | Practical | 2

" 4.Relative Weightage: ‘CWS | 15 | PRS| 45 |mTE| 15 |ETE[ 40 PRE 15 |
. wy . . - - - '. E Lt
5. Credits: 5° | . .6 Semester: Spring . 7.-Subject Area: PCC
8.Pre_;reqi1i:<:ite:' N
9. Objective: To introduce the basic concepts of Communication Networks.
10. Details of Course:
S.No.| - ' f . Contents N o Contact]
R ) | Hours™ -
1 lntroduetlon Layered archltecture OS] mode), TCP/IP . 4
Physical Layer and Media: Transmission media, digital and analog .9
fransmission, multiplexing, swutchlng techniques. ‘ v C
3. | Data Llnk Layer: Desxgn issues, frammg, error control and. flow 5
-_| control.
4. | Multiple Access Sublayer CAMA/CD Token Ring, DQDB, FDDI - 6
- 5. | Wireless Networks: Wireless LAN, cellular telephone  ~ ™. C 2.
"6.- | Network Layer: Routmg algonthms mternetworklng. IP layer, X. 25 6.
ISDN ete. - x :
7. | Transport Layer: Congestlon control and quallty of sefvice, 4
. connection management
8. | Application Layer: Network securlty electronlc mail,. SNMP FTP,| - 8
- DNS WWW and HTTP efc. . . '
' . Total 42




1L

List of practicals_

Ly Sxmple 5|mu!at|on programsforrmplementatlon offol!owmg
|1 - ] .- Sfliding Window protocol
- <Leaky Bucket Algorithm
-Shortest Path Algorithm
_--Routing Algorithm L
(if) Client-Server programs-using TCP and UDP protocols
ity | Programs for implementation of fo!lowmg
| -RSA algorithm :
- -Dlgltal Signatures .
12 Suggcstcd Books N :
| S.No. Name ofAuthorsIBooklPubhsherr— .4, Yearof |
B " . .| 'Publication/
L . - Reprint
1. . Forouzan BA., Data Commumcatlon and Networklng, 4T 2007
_~_'| Edition, Tata McGraw Hill. . '
2. | Tannenbaum, A.S., Computer Networks, Prentice Hal of india. ~2003
3... |Larry L. Peterson -and Bruce S. Davie . Morgan Kaufrnan - 2007 .
.| Gomputer Networks, 4™ Edition, Tata McGraw Hill. - . ‘ .
4. - | W.Richard ‘Stevens, Unix Network Programming, Pear.son/PH! 1991. .

W{/ﬁ/r/ -

‘‘‘‘‘‘
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INDIAN INSTITUTE.OF TECHNOLOGY ROORKEE
NAME OF DEBTTJ(EENTI‘?:E:_- . Department of M-'athe_maties‘
l. Subj_ecf_ Code: " CA-GOS‘ B | Course Title: Qperating S.ystems '

2, ContactHours L3 T 1 - - P:2

3Exammat1on Duration (Hrs) | Theory | 3 | Practical 0 ‘

4. Relative Weightage: CWS | 15 |PRS| 15 |MTE| d0 [ETE| 40 | PRE| 0

_:f- . : e T .

5. Creditfs:. .' 5 . L6 Semester: Autumn 7. Subject Area: PCC-
8. Pre-requisite; © Nl
9. Objective: = _' To. |mpart knowledge on opsratlng system concepts de51gn ahd
' o lmplementatlon : . . .
10, Details of Course:
_| S. No. SRR Contents - o Contact-
S ' ' ' B Hours -
1. Fundamental Concepts of Operatmg ‘System: Hlstancal evalutton of 5 -
o operatlng systems, operating system functions and charactenst[cs '
" . -lissuess in operating system design. ‘ :
2. Process Management: Process abstraction, process address space
| process management, system calls, threads, process “hierarchy. 6

3. CPU Scheduling: Levels of schedullng, comparatlve study of scheduhng - 4 7
| algorithms; multiple processor scheduling. -

4. . | Deadlocks: Characterization, preventlon and avwdance deadlock_ 4
.| detection and recovery. L
9: | Concurrent Processes: Cntlcal section problem, semaphores onitors, | 5

inter-process communication, message passing mechanisms. . o
8., | Memory Management: .Storage allocation methods, virtual- memory 5

concept, demand’ paglng page replacement aigonthms segmentatlon
thrashing.

) 7. " |File Systems:. Functions flle acgess and allocahon methods dlrectory 5"
B «system file protectlon mechanlsrns implementatlon issues, fi|e system

hrerarchy o
8. Device Management Hardware 0rgan|zat|on devlce schedulmg poltcnes <5
.| device drivers. . L e ~ioa| o e
9. 'Case Studies: Wxndows Umx LthX S R |3
.. . SR Y. Total | T 42

L }_ I s =/§//f/_1/_



Joshi, R. C. and Tapaswn S, Operatlng'-Systems Waley
Dreamtech .

1. IPractical List based oﬁ
. 1. | Basic commands of UNIX/ LINUX
2. | Advance commands of UNIX/ L!NUX
3. | Simulate CPU scheduhng
4. | Simutate memory paging and segmentatuon
5. | Semaphore and message passing -
. 6. | Producer consumers and dining phllosophers problems
T Slmple multlprocessmg operating system
' 12 N Suggested Books
S.No. Name ofAuthors!Book!Pubhsher ST Yeéar of
. o : R Publication/
. ' R - Reprint -
S Sllberscharz A. and Galwn P.B, Operatlng System Concepts 2006
) 7th Edition, Addison-Wesley. . o
2. | Tanenbaum,:A., Madern Operatmg Systems Prentme Hall of . 2004
India. . - P
3. | Nutt, G, OperathSystems Addison—Wes!ey 2004
4, 2005

///5/(// "
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

. NAME OF DEPTT. /CENTRE Department of Mathematms

4. Relative Weightage: -CWS | 25 |PRS| o |MTE| 25 |ETE| 50 | PRE|

—

. 5_. Credits: h 4 _' ' “6.-Semester: Spring s 7. Subiect_'Araa: PCC

1. Subject Code: CA-606 . Course Tltle SofMare‘Englneerlng
: 2 ContactHailgs: L3 STt COPi0
3. Examination Duration (Hrs.): - Tﬁeory . 3 - -Practica'l d

(]
—_—— e .

8.Prc-’;é<juisite: =Nl

9, Objective: - " To iatrodube the car_lcépts of Soﬁwafa develbpment.‘

10. Details of Course:

S.No.

Contents ‘

Contact

1,

_Introductlon to softWare and software englneenng, various. software
| process models, capability maturity model.and KPAs. -

Hours
- 6 .

Software measures, indicators and metrics, software risk analysis

..'4

" | Project planning, project introduction, cost estimation, COCOMO, team
| organization, schedule estimation, - staffing and personnel p|ann|ng,
-software configuration management plan, quahty assurance plan
| monitoring plans, risk management.

8.

Software requirement analysis, 'spe01ftcat|ons an_d validation,
applicability'to small, medium, and large-scale systems.

Software design, technical design. objectives of design, design metrics,
modularity, module coupling and cohesion, relation between cohesion
and “coupling; Detailed .design considerations, verification, _Design

| strategies-Bottom' up design, top down design, hybrid design, functlonal I

- 1{ ofiented de51gn object oriented design, IEEE recommended practlces

'| forssoftware design description -

_'-'Software testing, testability, testing - process, structural testlng umt
| testing and - integrated testing, debugging, testing- tools, software

mamtenance malntenance process, malntenance cost reverse
engineering and reEngmeerln_cL '

CASE tools.and workbenches. -~ - ,

Total

| .46




L1

' Suggested Books

S.No. ' Name of Authors/Book/Publisher | Yearof
' ' ' : . "| Publication/ |
: . o | S Reprint
1. . | Pressman R., "Software Engineering”, McGraw-Hill. 12000
2. |Jalote P, ‘Software Engineering: A Precise Approach, Wiley, India - 2010 .
3. | Sommerville, i “Software Engmeermg" Pearson Education. 2007
4. | Pfleeger, S. L., Atlee, J.M,, “Software Englneermg Theory and 2005

Practlce Pearson Education

% ‘9/ ///N/




INDIAN INS'I ITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPTT. /CENTRE Department of Mathematlcs '

‘ l.SubJect Code: CA-SQT ' Cou:se Title: Practlca_l Lab {D,BMS)
2 Contact Hours:  ‘L: 0 T 0 o . B 4
3 Exa:ﬁinat_iorl Duration (Hrs.): '-Theoryl -0 " Practical | 2'7-

oo

4. Relative Weightage: CWS | 0. [ PRs[ 50 [m7E] 00 |EYE| 00.) PRE| 50

. . - - ~; .. ..;. .. b T
5. Credits: 2. 6 Semester: Autumn "~/ 7. Subject Area: PCC :
8. Prérequisiter - I\.Iil"._
9. Objecti{:e; o To expose ‘thé students to the hands on experience of de3|gmng and -

using data 'base and operatmg system

10. List of Practicals:

(i) | To create, modify, alter, update a table.
(i)~ | Insertion and deletion in a table.’ o
(i) [:SELECT command with different clauses lncludmg nested queries
(iv) . | SINGLE ROW functlons (character, numeric,
1. Dala functions). ‘
~ {v) .| GROUP functions (avg - counf, max, min, Sum), -
{(vi) | Various type of SET OPERATORS {Union, Intersect, Mmus)
(vii) | various type of Integrity Constramts
~ {viii) | Various types of JOINS.
(ix) - { Views and Indices. - .
. {X) | Databasé connectivity (ODBC |DBC ADO etc) _ - .
(xi) -Hands on Expenence on ORACLEIDbZ L B D

\

10, SuggestedBooks '

S.No.| - NameofAuthorsIBookIPubhsher . | - Yearof |
' e o Public_ationl
) RO ' " ‘Reprint
o 10 Ivan Bayross Teach Yourself SQL/PLSQL BPB 2005 -
: -Publication - i ;
- 2. | PUSQL User Gmde and Reference Release 80, 1997 .
- . | Oracle Corp. Ltd 3 L

4 — %/ﬁw/



INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPTT/CENTRE . Department of Mathematrcs _

l-SﬂbjeCt_COdef A7 01 Course Title:  Organizational Behavior
2. Contact Hours: * - -L: 3 .- T: 1 .. . PO _
' "3..ExaminationDurati0n(ﬁrs.): The,ory | 3 _ .Practical'.,I N

~

. 4. Relafive Weightage: CWS | 25 |PRS| 0, |MTE| 25 |ETE 50 | PRE|

~J

5: Credtts:- 4| 6 Semester: Autumn -7, Subjéet Area; PCC
. v - | - . . * ‘.-f. . ) . !
8. PI‘.E—requisitet . Nt
9. Ohjectiye: T To expose the students w1th the concepts and processes of organlzatnonal

: .' behavior.

10. Details of Coqrée:-'

S.No. ' S Contents. ’ Contact
. : h : Hours

o H Introductron Organlzatlonal beha\nor majorcontrlbutlng dlsmpllnes to OB, |-

functions and roles of managers, challenges and opportunities for OB. 4

2. E Personality: Role of biological -and cultural factors in its development, |
) agents of somahzatxon, personallty traits refevant. to OB and theory of 6

persohality.
3. | Foundations of group behawor Stages of group development group | -
) ‘rproperfies roles, horms status size ads cohesiveness, Socrometry, teams . 6
difference between group and teams, fypes of teams : ‘
Leadeérship: Importance and functions of leadership, styles of Ieadershlp 4

sl Bad

Motivation: Difference among drives, rieeds and motives, theories of.
-motivation. Two-factor theory, ERG theory, and McCleIIands theory ‘of 4
needs. =~

8. | Perception and |nd|v1dqal demsmn .making: Perception and ltS relevance-
{In behavior, factors influencing perception, person - pérception: maklng

‘ judgments about others. Attribution theory, fundamental attribution errors :
Cultural differences in it. : - : .
-1, 7. | Gommunication: Functions of comrnunlc.atlon commumcatlon process 4
.| non-verbal communication and barners to- eﬁeot:ve tommunication. .
8: " | Otganizational Culture: Culture’ s functlons types of cuiture and" creatmg a 4

.| positive organizational culture. .

9. - ‘Organizational change: Stress Mamagement N
-10. | Human wvalues in orgamzatlon Work eth1cs and corporate’ Socal ‘
o responSIbuhtles : :

. L " ' o Total T
r _ Co-a9- . ' . '

K b o - "
- : ' Al




11. Suggested Books

S. No. - Name of Authors/Books/Publisher Year of
o ' s . : Publication/
- _ .o R Reprint
1.- | Uma -Sekaran, Organizational- Behavior, 2" Edition, 2004
) McGraw Hill Companies. - S .

" 2. :|Fred Luthans, Organizational Behavio’r 10" Edition, | - . 2004
" | McGraw Hil Companies. -
- 3. Morgan, Kinﬁ1 Weisz and Schopler Introductlon to . 2004
. Psycholgoy, 7" -Edition, Tata McGraw Hill Edition. -
4. " .| Robert a. Baron and Donn Byrne, Socqai Psychology, 10"‘ -2004-
__| Edition, Pearson Education inc. . N
& | Stephen P: Robins, Organizational Behawor 13% Edrtfon 2009

Prentlce Hall of India Pvt Ld. . — -

~df
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INDIAN INSTITUTE 0F TECHNOLOGY ROORKEE

NAME OF DEPTT /CENTRE . Departme nt of Mathema'tics

1. Subject Code: CA;-703 " Course Title: ;ComputerGra'phchS
2. Contact Hours: L:_ 3. " ' . T: 1 - E P: 2
3. Examination Duration (Hrs.): - ~;Theory | = 3 | Practical.] .2
4. Relative Weightage! CWS. | 45 |PRS| 15 |MTE[ 15 -],;ETE 40 | PRE| 15
5. Credits: 5 . s S'emeste:.:. Autymn -, 7: Subject Area: PCC '
. Pre-requisite: -~ Nil
9. OBjective: " To intrqduce the basic concepts of _Computér Graphics.
10. Details of Course:
5.No.{ .Conteénts ] Contact |
: : : : : - . Hours
1. | introduction to basic technitjues and grap‘hic devices. . . 4
2. | Point plotting techniques, line drawing algorithms, circle generation 5.
and eillipse drawing algorithms. . :
3. | Two-dimensional transformations-translation, retation and scaling. 5
'  with matrix representattons and their apphcatlons . -
4. | Clipping and windowing. 4
5. | Three dimensional curves and surfaces, Be2|er methods B-sphne 8
.| Natural spline, Bezier surfaces. , )
6. * | Three dimensional transformations and their matrix representatlon - 6
: perspective projections and tmplementation oty S
7. _| Hidden line and surface elimination. K 3
8. Apphcatwns in computer anded design - (CAD) Introduetlon to S
. computer animation. ) : ;
9. | Case studies. ) ' 2
R , TOTAL 42

.J" - -51-

(R




. 1. . Listof Practicals

List of Practicals

(i) - | Introduction to OpenGl

(i} | Implementation of Line, circle, Ellipse Drawing argonthms

(i) | Two and Three dlmensmnal Transformatlons Translahon Scalmg
and Rotations. ;-

(i\)) Clipping

(v) |- Three dimensional Curves -

(vi) Hldden Surface Removal and appl:cations '

12..,' SuggestedBooks e o "'.’- r.-=—.

r§ No l}lame ofAuthprslBook]Publlsher B -}~/ Year of :
L a0 ) Pubhcattonl )

A ‘ “Reprint

T [ Adams JA. and Dawd R.- Rogers Mathematlcai Elements | 2002

* |~ | of Comiputer.Graphics, Iind Edition] McGraw Hill. “ "-@ .
2. | Foley J.D.; Computér Graphics Prmcrple &. Practhe,'_ - 2006

| Péarson, Ilnd Edition. Gl
3. | Hearn D. and Baker M.P. Computer Graphlcs C. Vers:on 2004

Prentlce Hall, lind Edition. , _
| %;/MI}
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_ : o Appendix ‘E’
U S -+ . .. 'Item No. Senate/ 43.2.5

Wt

INDIAN INSTITUTE OF TECHNOLOGY ROORKEE
~ NAME OF DEP’IT /CENTRE " Civil Engmeerl_ng Department :
1. SuhjeCtCode:_ CE-455 ' f.Cours‘e_ Tiﬂe: . Advanced S.te.el i)ésign

2 Contact Hours:- -L: 2 T:1 PO

. -

3.'Eiaminatio'n l.f‘uratioln_(Hrs.): Thebry 3 o .Practi'c.al 0| ) g
A ® L - N Mt . [ . \J .

!
ﬁ .

4. Relativé Weightage: CWS | 25 |PRS|  [MTE| 25 |ETE | 50 [PRE[ 0

-

75._,Crediits':_ 3 | 6. Serﬁe‘ster: Autugin - 7. Su,bje_ctAréa: DCC

8.'Pre-requisite:- _,f Nil

9. Objectwe Tq lntroduce the concept of stablhty of components analysis and design
of steel towers and thin walled sections. -

. 10 Detalis of Course: . . _
8. No. |- / : - Contents 3 o Contact Hours
1. Concept of stability,” buckling of columns : Concept of stability; .8
"Byckling’ of columins; Bucklmg of columns with intermediate
cgmpressive forces and changes in.cross-section; Effect of shearing
rce on critical load, Lateral instability of beams, Buckling of plates
ompressed in one/two directions, Bucklmg of plates under. the
factlon of shearing stresses. . o
[ Behaviour and design of cold formed thin walled structures 8
/ Methods of cold forming; Influence of cold forming on mechanical
. | properties; Behaviour and design of compression efement; Stiffened
and unstiffened elements; Demgn of ﬂexura] members; Bracing

j requirements.
|
|

Wind loads, gust factor microwave. & TV towers :,Design ~ 8
considérations; forms of structures; Wind loading and its effects;

- Codal provision, Simplified analysis and design. ’
_Example problems of pre-engineered steel buxldmgs using soﬁwares_- -4

such as SAP and STADD etc

ol 3

T %g’/n

53-




1L Suggested Books:

S. No. Name of Authors / Books / Publishers Year of
B o : Publication/
: : Reprint
1. |Arya, AS. “and Ajmam JL. "‘Design-of Steel Structures”,; Nem 2004
Chand & Bros. | B
2. | Englekirk, R., “Steel Structures - Controllmg Behavioirr Through j 2003
: Design”, John Wiley. . o
3. | Subramanian, N., “Design of Steel Structures” Oxford Un1vers1ty 2009
"| Press. .
4, | Trahair, N.S. dnd Bradford M.A., “The Behawour and De31gn of . 2008

Steel Structures to ECJ” Taylor & Ftancis. .

_54.-
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Appendix ‘F’

Item No. Senate/43.2.18
M.Tech. (Earthquake Engineering)

(SEISMIC VULNERABILITY AND RISK ASSESSMENT)

Teaching Scheme Contact Exam Relative Wcigm
Houts Per | Duration
Wecek {Hrs) _ :
. 5. Course Title 5 Y . " . .

I Year Autumn Semester _ :
[. MA-501E | Optimization Tecluiques ICC 4 31 - 3 - | 25 - | 25 50 | - |
2. EQ -502 | Vibralions of Elastic Meclia PCC 4 3L |22 3 -1 15 15 30 | 40 |-
3. EQ-531 | Seismoiogical Modelling and PCC 4 (3|1 - 3 - 2 - 25 | 30 -

Simulation
EQ-532 | Vulnerability and Risk Analysis PCC 4 3|t - 3 .| 25 - 25 30
. Open Elective | | QEC | 473 - - - - - - e
6. HS-501 | Technical Communication (Optional) - 2 jtfo 2] 2 [ -] 15| 15|30 |40 L
Sub Total 19/22
Spring Semester o
I Programme Elective PEC | 4 [-[- -1 -1- T - —T -
2. Programme Elective PEC 4 - - - - - - - A
3. Programime Elective PEC 4 - |- - - - - - - |-
4, Progranime Elective PEC 4 (- |- - - - - - - |-
3 Open Elective 1l OEC | 43 |- |- - - - - - -
8, HS-501 | Technical Communication (Optional) 2 /1| e |z 2 |- ;5| 15 | 30 | 40 |-
Sub Total 19/12
2" Year Autumn Semester
L EQ-601 | Seminar SEM 2 |-7- - - - - .
2. EQ-602 | Project RP 4 j- - - - - -
3. EQ-603 | Disserlation’ DIS - |- - - - - - -
Sub Total 6
Spring Semester :
. ‘ EQ-603 ‘ Dissertation DIS 20 —[ . . | . - ' - | . | - | F‘J
Sub Total 20
Total 64168 H

*NOTE: To be continued and Grade to be awarded in the fiext semester,

-55-



List of Programme Elective Courses (Seisinic Vulnerability and Risk Assessment)

Teaching Scheme Contact Exan Relative Weightage (%)

Hours Per | Duration

Weell (Hrs.)

Course Title .

) T w 8. 8 2 | 8w () o
z | 2% 2213 Lt |pl8 gz 2 & |& (2
4 |38 2<| 5 £ EE e
EQ-514 Seismic Evaluation and PEC 4 |3 (1t 0 3 0] 25 0 25 5016
Retrofitting of Structures )

2. EQ-533 Ground Shaking Hazard PEC 4 |31 0 3 0| 25 0 25 50 |0
25 5010

EQ}-534 Advanced Seismic Microzonation | PEC 4 | 3|1 1] 3710 25 0

EQ-535 Seismic Disaster Mitigation and PEC | 4 |3 || 0] 3 |[0]25] 0 25 | 50 [0
Management

EQ-536 Ground Failure Hazard PEC 4 |31 0 3|0 25 0 25 50 |0

EQ-537 Earthquake Precursors and Early PEC 4 3|10 302500 25 50 | 0

Warning Systems

EQ-538 Geoinformatics ‘ PEC 4 1311

EQ- 546 Instrumentation and Model Testing | PEC 4 [3]11 | 0 3 /0] 25 0 | 25 50 |0
Techniques '

EQ-57t Ground Improvement Techniques | PEC 4 |31 0 3 [0 25 H 25 30 ¢

-56-




INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPARTMENT: DEPARTMENT OF EARTHQUAKE ENGINEERING

oW

h

11.

12,

Subject Code: EQ — 502 Course Title: VIBRATIONS OF ELASTIC MEDIA

Contact Hours: L: 03 : T P: 22
inati i Theory Practical

Examination Duration {[rs.);

Relative Weightage: CWS | 1] 5 | P Rs[ 1] 5] MiE[ 3] | 6TE| 4] o erE| of o]
Credits: 6. Semester: Autumn 7. Subject Arca: PCC

Pre-requisite: Nil
Objective of Course: To provide the basie framework for studying time-depcndent responsc of mechanical systems to cxternal
excitations,

Details of Coursc:
Sl ) Contents Contact
No. Houvs
1. | Vibrations and the Nature of Time Dependent Phenomena: Incrtia, dynamic equilibrivin and 2
mathematical models of physical systems, enery storing and dissipation mechanisms.
2. | Dynamies of Single Degree of Freedom Systems: Undamped and damped, free and forced 9
vibrations, steady-state and iransient response, impulse response; Vibralion isolations,
3. | Convolution Integral and Solution of Equation of Motion: Numerical methods for solution of 6
linear and non-lincar equations of motion; response/shock spectra, Fourier transforms and analysis in
~ | frequency domain.
4, | Dynamics of Multi-Degree of Freedom Systems: Lagrange's equations, equations of motion for 9
mdof systems, algebraic eigenvalue problem and free vibration analysis, undamped and damped
normal modes, mode superposition methed for dynamic analysis of linear systems, mode-truncation
and correction for the missing mass.
5. | Probability Theory and Stochastic Processes: Random variables, functions of random variables, 8
correlation, stationary and ergodic random processes, power spectrum extreme value statistics, first
passage problem peak value statistics.
6. | Response of SDoF and MDoF Systems to Random Excitations: Time domain characierization, 8
frequency domain analysis, estimation of maximum response, normal mode theory.
' Total 42
List of Experiments:
1.  Vibration transducers and elementary data processing.
2. Free vibration characteristic of structural systems-natural frequency and damping ratio.
3, Harmonic forced vibration response of structural models and frequency response functions,
4. Dynamic vibration absorber. ’
5.  Prototype testing and system identification.
Suggested Books:
S1. Name of Authors/ Books/ Publishers Yearof
No. : Publication/Reprint
1. | Warburton, G.B., “The Dynamic Behaviour of Structures”, 2" edition Pergamon Press,. 1976
2. | Clough ,R.W. and Penzien J., “Dynamics of Structures”, 2" edition, Mc-Graw Hill Book 1993
Company.
3. | Chopra, AX., “Dynamics of Structures“ 3"j edition, PHY Learning Pvt, Ltd, 2006
4. | Craig, R.R. Ir. and Kurdila, A., “ Fundamentals of Structural Dynamics”, 2™ edition, John 2006
Wiley & Sons.
5. | Nigam N.C,, Introduction to Random Vibrations, MIT Press, 1983 ‘
6. | Wirsching, P.H.,, Paez, T.L. and Ortz, H., “Random Vibration”, Dover Publications 2006

_57-



INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPARTMENT: DEPARTMENT OF EARTHQUAKE ENGINEERING

i.

w

L

*®

11.

12.

Subject Code: EQ -538  Course Title: GEOINFORMATICS

Contact Hours: L: 03 T: 01 P: 2/2

Examination Duration (Hrs.): Theory - Practical
Relative Weightage: CWS - PRS- MTE- E‘.TE| 4‘ ‘ PREL 0| 0 ‘
Credits: 6. Semester: Both 7. Subject Arca.' PEC

Pre-requisite; Nil

Objective of Course; The course is designed to provide basic knowledge about mapping and geoinformatics need in earthquake

engineering,
Details of Course:
Sl. . Contents Contact
No. Hours
1. | Introduction: Earthquakes, characteristics and distribution, tectonic features of the earth, geotectonic 3
divisions of Indian continent, geologic hazards perception.
2. | Earthquakes in Different Geological Set Ups: Geological structures and deformation pettern, inter 8

and intra — continent sef up, convergent zones, divergent margins, trenches, thrusts and faults.
Earthqueke implication.of structural discontinuities, impact of neo-tectonic activity,

3. | Mapping: Coordinate and- coordinate systems; geographical and map projection systemn, 2D and 3D 8
data transformation, types of maps, scales, mapsheet numbering systems and uses, types of maps,
introduction to topographical and geological maps, thematical maps, geologlcal sections, data
rocessing, analysis and presentation techniques,

4, | Remote Sensing in Earthquake Geology: Basic eoncepts of satellite imaging of ground, types of 12
satellite data In identifying the tectonic features, recognising characteristics of earthquake deformation
features, SAR interferometry for earthquake deformation studies; Application of GPS for mapping.

5. | GIS: Basic GIS concepts, vector and raster data understanding, database creation for geological, 11
tectonic and earthquake themes, GIS data integration and analysis techniques; Tectonic hazard
assessment using GIS, geospatial datz modelling, geographic information systems, hardware and
software components, data transformation, processing and analysis models, overlay, network and

proximity analysis, data visualization tools and models.
Total 42
List of Experiments:
(3] Demonstration of GIS Soﬁwarc
(ii) Scanning and digitization of thematic maps.
(iii) Registration and Georeferencing.
(iv) Database creation and management.
v) Processing of pre and post earthquake satellite images,
(vi) Collection of data using GP'S and mapping.
(vii)  Use of SAR interferometry for surface displacement measurement.
Suggested Books:
S Name of Authors/ Books/ Publishers ) quar of )
No. Publication/Reprint
1. | Lillesand, T.M., “Remote Sensing and Image Iprerpretation”, John Wiley and Sons. 1979
2, | Burrough, P.A. “Principles of Geographic Information Systems for Land Resources 1936
Assessment”, Oxford University Press.
3. | Ramsay, ].G. and Huber, M.1,, “The Technique of Modem Structural Geology”, Vol 2: Folds and 1987
Fracture. Academic Press, London. R
4. | Goodman, R.E, “Engineering Geology”, Wiley, New York, 1593
5. | Moores, E.M., and Twiss, R.J., “Tectonics”, W.H. Freeman and Company, New York . 1995
6. | Yeats, R.S,, Sich, K. and Allen, C.R., “Geology of Earthquakes”, Oxford Univ, Press, New 1997
York
7. | Gupta, R.P., “Remote Sensing Geology”, Spiinger-Verlag Press, Berlin 2002




INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPARTMENT: DEPARTMENT OF EARTHQUAKE ENGINEERING

L. Subject Code: EQ — 532 Course Title: VULNERABILITY AND RISK ANALYSIS

2, Contact Hours: L: 03 T: 01 P: 00 :

3 Examination Duration (Hrs.): Theory n Practical

4. Relative Weightage: CWS EIE PRS MTE[ 2 |5 | ETE‘ 5 |0 ‘ PRE| 0 | 0 |

3. Credits: 6. Semester: Autumn . 7. Subject Area: PCC

8. Pre-requisite: Nil
9. Objective of Course: The course introduces various methods and approaches of vulnerability and risk assessment.
10. Details of Course:
SL . Contents Contact
No. Hours
1. | Concepts and Components'of Seismic Risk: Hazard, vulnerability, exposure and risk; estimation of 4
risk from components. )
2. | Modelling and Analysis of Structures: Introduction to matrix and finite element procedures, 8
modelling of buildings and bridges
3, | Seismic Vulnerability of Buildings and Lifelines: Empirical, analytical, experimental and hybrid 8
approaches, building typology, intensity scales, use of intensity scalcs for estimating seismic
vulnerability, capacity spectrum method, HAZUS methodology, displacement based approach.
4, | Assessment of Exposure: Building stock inventory, sources of available information, census data, 6
‘ application of satellite imageries, stratified random sample survey, application of GIS.
5. | Risk Estimation; Convolution of hazrd, vulnerability and exposure to quantify risk, loss ratios, 6
indoor and outdoor casualty rates; case studies of different projects- RADIUS, HAZUS, PAGER,
GEM, EU-RISK.
6. | Post Earthquake Damage Studies: Damage surveys; questionnaires and data to be collected, 5
handling and processing of data, classification of damage, estimation of fragility from damage data,
7. | Risk Communication: Role of planners, architects, engineers, banks and insurers, rating damage 5
assessment, disaster impact analysis
Total 42
11, Suggestéd Books:
St. N t : Year of
No. ame of Authors/ Books/ Publishers Publication/Reprint
1 Krammer, S. i,., “Geotechnical Earthguake Engineering”, Pearson Education, 1996
2. | Reiter, L. “Earthquake Hazard Analysis, Issues and Insights”, Columbia University Press. 2001
3. Coburn, A. and Spence R., “Earthquale Protection”, John Wiley and Sons, Ltd. 2002
4 McGuire, Robin K., “Seismic Hazard and Risk Analysis”, Earthquake Engineering Research 2004
Institute.
5. “HAZUS-MH, MR? & MR2 Techuical Manual”, FEMA, Federal Emergency Management 2096
Agency, Washington, D.C. ) :

| -59.



NAME OF DEPARTMENT:
Subject Code: EQ -531

)

]

10.

11.

INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

DEPARTMENT OF EARTHQUAKE ENGINEERING

Contact Hours: 1: 03 T 0 P: 00

Examination Duration (Hrs.): Théory n Practical
Relative Weightage: CWS - PRS- MTEEZI ETE|

Course Title: SEISMOLOGICAL MODELLING AND SIMULATION

o] o0

Credits: ‘ Semester: Autumn 7. Subject Area: PCC

Pre-requisite: Nil

~ Objective of Course: To provide basic knowledge about simulation and'modeling of strong ground moticn,

Details of Course:

Sl Contents Contact
Neo. Hours

1. | Introduction: Definition of important terms; Scope of seismology and engineering seismology; 12
Causes of earthquakes; Earthquake effeets on ground and structures; Strong ground motion
characteristics; Wave equation, laws of reflection, refraction and attenuatlon, diffraction and
dispersion; Earthquake magnitude and intensity scales, energy.

2. | Strong motion synthetics: Concepts of strong motion synthetics; Numerical modelling of realistic 18
fault rupture processes, kinematic dislocation models, 3-D modelling of spontaneous fault rupture '
processes; Stochastic simulation; Far field and near field radiation, attenuation mechanism; Aki’s law
of scaling, energy release, types and proportions, correlation between ground motion parameters and
magnitude and other parameters derived from analyses of strong motion records; Fault surface
integral techniques, source parameterization to finite faults, Path effects in strong motion seismology.

3. ( Strong ground motion processing: Basic theory and introduction, types.of signals, properties of 06
digital system (time invariance, causality, linearity), sampling theorem, antialiasing filter; Discrete
Fourier Transform, Fast Fourier Transform, Inverse Transform;.Characterisation of digital filters, Jow
pass and high pass filters; Convolution in time domain end in frequency domain; Interpolation and
decimation of digital data; Correlation and power spectrum estimation; Instrument correction and
restitution of ground motion.

4. | Strong ground motion: Displacement, velocity and acceleration response spectra, deconvolution, 06
response spectrum based time hlstones selection of strong ground motion for earthquake
engineering.

Total 42
Suggested Books:
Sl Name of Aunthors/ Books/ Publishers _Yearof
No. ’ Publication/Reprint

1. | Bolt, B, A., “Seismic Strong Motion Synthetics”, Academic Press. 1990

2. Reiter, L., “Earthquake Hazard Analysis, Issues and Insights®, Columbia University Press. 2001

3. | Stein, S. and Wysession, M., “An Introduction to Seismology, Earthquake and Earth Structures”, 2003
Black Well Publications.

4. | Villaverde, R., “Fundamental Concepts of Earthquake Engineering”, Taylor & Francis. 2008
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INDIAN INSTIT.UTE OF TECHNOLOGY ROORKEE

NAME OF DEPARTMENT: DEPARTMENT OF EARTHQUAKE ENGINEERING

1. * Subject Code: EQ —-534 Course Title: ADVANCED SEISMIC MICROZONATION

2. Contact Hours; L: 03 T: 01 P: 00

3. Examination Duration (Hrs.): Theory n Practical

4. Relative Weightage: CWS PRS MTE Elzl ETE ‘ 5 | 0 PREL 0 | 0 ‘

5. Credits: n 6. ‘Semester: Both 7. Subject Area; PCC

8. Pre-requisite: Nil

9. Objective of Course: To provide advance knowledge on seismic microzonation, procedures and methodologies and deliverables,

10. Details of Course:
SL Contents Contact
No. : Hours

1. | Introduction: Seismic microzonation; Basic steps, data requirernents, scales, general methodology; 6

Site characterization and quantification; Seismic zonation map of India; Socio-economic aspects of
seismic microzonation, factors affecting seismic microzonation, seismic microzonation of mega
cities.

2. | Procedures and Methodologies: Multidisciplinary input data, geological, geotechnical, 8
geomorphological and geophysical data; Seismic hazard assessment analysls, site characterization and
its response, ground shaking effects and liquefaction, integration of hazards. ‘

1. [ Site Response and Analysis: Experimental, analytical and numerical methods, empirical relations; 12
Effects of topography, ground water and bedrock; Ground respbnse analysis using SHAKE-program;
Determination of in-situ shear-wave velocity and Q-factor; Site amplification and its relation to
surficial geologic condition; Engineering uses of strong motion data and seismic microzonation,

4. | Seismic microzonation deliverables; Amplification maps, fundamental frequency map, surface iso 12
acceleration maps for different time periods and return periods, probability of exceedance of strong
ground motion; Liquefaction potential maps; Landslide hazard zonation maps; Thematic maps with
various primary and secondary effects of earthquakes; Earthquake enginecering perspective and
limitations. A

5. | Case Studies: Mega cities, Delhi, Guwahati, Bangalore, Dehradun, Istanbul, Mexico city, etc, 4

' Total 42
11. Suggested Books:
51, ‘ Name of Authors/ Books/ Publishers Yearof
No. Publication/Reprint

1. | Kramer, 8. L., “Geotechnical Earthquake Engineering”, Pearson Education. 1996

2. | Reiter, L., “Earthquake Hazard Analysis, Issues and Insights”, Columbia University Press. 2001

3. | Ansal, A, “Recent Advances in Earthquake Geotechnical Engineering and Microzonation”, 2006
Springer.

4, | Villaverde, R., “Fundamental Concepts of Earthquake Engineering”, Taylor & Francis. 2008

5. | “Geotechnical/Geophysical Investigations for Seismic Microzonation Studies of Urban Centres in 2011
India-Technical Report”, NMDA, New Dethi.
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPARTMENT: DEPARTMENT OF EARTHQUAKE ENGINEERING

1. Subject Code; EQ ~533 Course Title: GROUND SHAKING HAZARD

2. Contact Hours: L: 03 T: 01 ° P: 00

3. Examination Duration (Hrs.): Theory n Pract‘ical

4, Relative Weightage: CWS 2| 5 PRS 0 MTE| 2J S—I ETE | 5 | 0 ‘ PRE' u 0 ’
5. Credits: 6. Semester: Both 7. Subject Area: PEC

8. Pre-requisite: Nil

9, Objective of Course: The basis objective of the course is to provide knowledge for estimation of ground shaking hazard.
1o. Details of Course:

Sl Contents Contact

No, Hours

1. | Introduction: Seismic hazard definition, probabilistic and deterministic approach, earthquake 3
occurrence models, seismotectonic modeling, type of sources, estimation of maximum magnitude,
maximum credible earthquake, design basis, earthquake, maximum probable earthquake, frequency
magnitude relationship, ground motion prediction equstions, uncertainties in seismic hazard
assessment and their quantification, return periods and strong motion exceedance rates.

2. | Seismicity Data and Treatments: Secismicity catalogues, spatial coverage, temporal coverage, 12
completeness in size and time, cut off magnitude, earthquake swarms, foreshocks and aftershoeks,
declustring of data, homogenisation, bivariate orthogonal regression, estimation of maximum
probable magnitude, earthquake sources, types of sources, point, line and areal sources-random
seismticity method, seismotectonic providence method, geological slip rate method, Gutenberg
Richter frequency magnitude distribution. _

3. | Earthquake Occurrence Modeling: Poissonian madel, non-Poissonian models, normal, Weibuil, 8
Gamma distributions, extreme value statistics — Gumbel I, I and III type distributions, Markov and
semi-Markov chains.

4. | Site-specific Ground Motion Prediction: Empirical Green's function; numerical methods; basic 3
concept, recent developments, domain method, boundary method & hybrid method, effeets of
nonlinearity on ground motion.

5. | Deterministic and Probabilistic Seismic Hazard Analysis: Deterministic and probabilistic seismic 6
hazard methods, compilation of data, epistemic and aleatory uncertainty estimation, attenuation
relatioiships, deaggregation, logic tree, hazard estimation at the bedrock, various types of iso
acceleration maps and return periods, probability of exceedance and retum periods in earthquake
engineering. :

, Total 42
i1, Suggested Books:

SL Name of Authors/ Books/ Publishers  Yearof

No. Publication/Reprint

L. Kramer, 8. L., “Geotechnical Earthquake Engineering”, Pearson Education. 1996

2. Reiter, L. “Earthquake Hazard Ana!ysis,‘ Issues and Ingights”, Columbia University Press, 2001

3. Stein, 8. and Wysession, M,, “An Introduction to Seismology, Earthquake and Earth Structures”, 2003
Black Well Publications.

4. McGuire, Robin K., “Seismic Hazard and Risk Analysis”, Earthquake Engineering Research 2004
Institute.
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5. Credits: 6. Semester: Both 7. Subject Area: PEC
8. Pre-requisite; Nil
9, Objective of Course: The course describes various ground improvement techniques to mitigate the effects of earthquakes.
10. Details of Course:
Sl Contents Contact
No. Hours

1. | Introduction: Objectlve, history and development, c!nsstﬁeatlons of techniques, advantage and 2
limitations of various techniques.

2. | Densificationusing Vibration  Techniques: Vibro compaction: blasting, 8
vibratory probe,  vibratory compactors; YV ibro-displacement compaction:
displacement piles, vibro flotation, sand compaction piles, stone coiumns, heavy tamping.

3. | Geosythetics: Types, geotextiles, geomembranes, geonets, peocomposites; Manufacturing, 6
functions and applications; Modeling for dynamic analysis. :

4, | Reinforcement Techniques: Reinforced earth, enginesring applications, strength characteristies; 12
Improvement in bearing capaeity and settlement chsracteristic; Randomly distributed fiber
reinforced soil: strength characteristics, improvement in bearing capacity and reduction in
settlement; Soil nailing; Analysis and design of steep open cuts.

5. | Drainage Methods: Introduction, ground water and seepage control, methods of dewatenng 6
system including design steps, various types of drains wwith their design.

6. | Precompression; Introduction, compressib'ility of soils § consolidation, preloading andsurcharge 4
fills, monitoring of compression, dynamich consolidation, consolidation by electro-osmosis. ‘

7. | Grouting and Injection: Introduction; Aspects of grouing, Grouting procedure; Applications. 4

] Total 4
11. Suggested Books:
[ sk Name of Authors / Books / Publishers Year of
. Publication/Reprint
1. | Rao, G.V. and Raju, G.V.8.S., “Engineering with Gegynthetics”, Tata 1990
McGraw-Hill Publishing Co.
2. | Koerner, R.M,, “Designing with Geosynthetics”, Prexice-Hall. 1990
3. | Shukla, $.K., “Geosynthetics and their Applicationis* Thomas Telford. 2002
4, | Kramer, 8.L, “Geotechnical Earthquake Engineerings” Pearson Education — Indian 2004
Low Price Edition.
- 5, | Purushothama, R.P,, “Ground Improvement T ecmiques®, Laxmi Publications, 2005
6. | Saran, S., “Reinforced Soil and its Engineerings  Applicdtions”, IK International, Pvt. 2006
Ltd.
*EXISTING

INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

. NAME OF DEPARTMENT; DEPARTMENT OF TARTHQUAKE ENGINEERING
L. Subject Code: EQ —571* Course Title: GROUND IMPROVEMENT TECHNIQUES
2. Contact Hours: L; 03 T: 01 P: 00
3. Examination Duration (Hrs.)}; Theory n Practical
4. Relative Weightage: CWS [ZlZ‘ PRS MTE EIE ETE ma PREW




INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPARTMENT: DEPARTMENT OF EARTHQUAKE EN GINEERING
1. Subject Code: EQ -536 Course Title: GROUND FAILURE HAZARD
2. - Contact Hours: L: 03 T: 01 P: 00
3. Examination Duration (Hrs.): Theory | 0 3 Practical :
4. Relative Weightage: CWS EZ, PRS’ 0.1 o MTEL 2 ’ 5 l ETEL 5 } 0 ‘ PRE[ 5T ¢
5. Credits: 6. -Semester: Both 7. Subject Area: PEC
3. Pre-requisite: Nil
4 Objective of Course:  The objective of the course is to impart knowledge of ground failure due to earthquakes and related
- phencmena.
10, Details of Course:
Sl Contents Contact
No. ’ ) Hours
1. | Introduction: Background of geotechnical seismic hezards including ground shaking and 5
liquefaction, geotechnical damages and problems encountered during earthquakes; Deterministic and
probabilistic seismic hazard analysis.
2. | Behaviour of Soil for Dynamic Loads: Geotechnical methods, cyclic triaxial, resonant column, 6
shaking table, SPT, CPT, cyclic plate load test, block vibration test; Geophysical methods, surface
wave analysis, up hole and down hole tests, dynamic soil coefficients, it assessment; effect of strain
level on dynamic scil properties including nonlinear soil models.
3. .| Soil-Structure Interaction: Concepts, ground amplification analyses; Finite element nonlinear 6
analysis, kinematic and inertial interactions, effects of SSIL
4, | Liquefaction Hazard: Damages due to liquefaction in past earthquakes, excess pore pressure due to 8
shaking, liquefaction susceptibility of cohesionless soils and sensitive clays; Liquefaction potential
assessment: characterization of earthquake loading and liquefaction resistance using different
approaches; Remedial measure for liquefaction.
5. | Local Site Effects: Effects of local site condition on ground motion, development of site specific 4
design parameters, development of ground motion time histories.
6. | Earth Retaining Structures: Type of earth pressures, numerical methods, pseudostatic methods; 4
Retaining walls: types, failure modes, static pressure, seismic response.
7. | Landslides, Seismic Stability of Embankments; Case histories of earthquake induccd landslides; 9
Slope stability using pseudostatic limit equilibrium analysis, seismic coefficients, stability analysis
with dynamic loading, damage potential, displacement analysis, dynamic analysis of slope stability;
Seismic behavior of slopes and embankments; Possible counter measures for large ground
movements including design of retaining walls for seismic forces.
Total 42
11, Suggested Books: ‘
SL Name of Authors / Books/Publishers Year of
No. . : Publication/Reprint
1. | Ranjan, G. and Rao, A.S.R., “Basic and Applied Soil Mgchanics”, New Age Int. Ltd., New Delhi. 2000
2. | Kameshwara Rao, N.S.V., “Dynamic Soil Tests & Applications”, Wheeler Publications, New 2000
Delhi,
3. | Day Robert W., “Geotechnical Earthquake Engineering Handbook”, McGraw-Hill, New York. 2001
4, | Kramer, S.L., “Geotechnical Earthquake Engineering”, Pearson Education-Indian Low Price 2004
“Edition, Delhi. ) :
5. | Saran, S., “Soil Dynamics and Machine Foundation”, -Galgotia Pub. Pvt. Ltd., New Delhi. : 2006
6. | Towhata Tkou, “Geotechnical Earthquake Engineering”, Springer-Verlag, Berlin Heidelberg, 2008
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPARTMENT: DEPARTMENT OF EARTHQUAKE ENGINEERING

1. Subject Code: EQ -514* Course Title: SEISMIC EVALUATION AND RETROFITTING OF STRUCTURES
2. Contact Hours: L: 03 T 01 P: 00

3. Examination Duration (Hrs.): Theory | 0 | 3 Practical

4, Relative Weightage: CWS | 2‘ 5 ‘ PRS W MTEL2 | 5 ‘ ETE LS} 0 ‘ PRE‘ 0 [ 0 |

5. Credits: ‘ 6. Semester: Both 7. Subject Area: PEC
Pre-requisite: Nil :
9. Objective of Course: To impart the knowledge for improvement in the 'F.!erformance of buildings not designed as per seismic
codes of practice.
10, Details of Course: ‘
Sl. Contents Contact
No. "Hours
1. | Introduction: Terminology, basic principles of seismic evaluation and retrofitting. 2
2. | Qualitative Methods of Seismic Evalnation: Rapid visual screening procedure (RVSF) and 8
simplified evaluation of buildings; Visval inspection method and nondestructive testing (NDT)
method.
3. | Quantitative Methods of Seismic Evaluation: Performance based method using nonlinear static 3
push-over analysis (NSP} and non linear dynamic method of analysis (NDP); Estimation of seismic
capacity (strength and ductility). .
4, | Loeal and Global Methods of Seismic Retroﬁttmg of RC Buildings: System completion, 8

strengthening of existing components; RC, stee! and FRP jacketing, addition of new components —
frames, shear walls and braced frames, introduction to supplemental energy dissipation and base

- isolation.
5. | Re-evaluation of Buildings with Retrofitting Elements: Linear and non-linear modeling, model!mg 4

of soil and foundations.
6. | Seismic Repair and Retrofitting of Earthquake Damaged RC Buildings: Schemes of temporary 3

shuttering damages; methods of repairind retrofinting.

7. | Seismic Evaluation and Retrofittingof RC Bridges: Seismic evaluation and retrofitting techniques 3
for reinforced concrete bridges — columns/piers, cap beams, cap beam-column joint, footing.
8. | Seismic Safety of Equipments and Accessories: Retrofitting solutions against sliding and 2

overtuming of equipments and accessaories.
9, | Case Studies in Seismic Retrofitting; Case studies RC butldings, masonry buildings, bridges, water 4

tanks and gravity dams.
’ Total 42
11. Suggested Books:
Sl N : Year of
No. ame ofAuthors/ Books! Publishers Publication/Reprint
1. | “Seismic Evaluation and retrofit of wncrete building — Vol T & II”, Applied Technology 1996
Coungcil, California, ATC 40.
2, | Priestley, M.I.N., Seible, F. and CalwjG.M, “Seismic Design and Retrofit of Bridges”, John- 1996
Wiley & Sons.
3. | Penelis, George G., and Kappos, Andreas J., “Earthquake Resistant Concrete Structures”, E & 1997
FN Spon.
4, | “Rapid Visual Screening of Building for Potential Seismic Hazards”, Federal Emergency 2002
Management Agency, Building Sei sini Safety Council, Washington, D.C,, FEMA 154/155.
5. | “Bvaluating the Seismic Resistaruce of Existing Building”, ATC -14 project, Applied 2002
Technology Council, Californii.
6. | “Seismic Evaluation of Existing Bu i1clng” ASCE/SEI 31-03. 2003
2007

7. | “Seismic Rehabilitation of Existing E3ildings” ASCE & SEL -
*EXISTING .



INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPARTMENT: DEPARTMENT OF EARTHQUAKE ENGINEERING
1. Subject Code: EQ —537 Course Title: EARTHQUAKE PRECURSORS AND EARLY WARNING
2, 7 Contact Hours: L: 03 T 01 P: 00
3. Examination Duration (Hrs.): Theory n Practical
4. Relative Weightage: CWS EE PRS MTE EE ETE | 5 [ 0 ‘ PRE| 0 ‘ 0 {
5. Credits: i 6. Semester: Both 7. Subject Area: PEC
Pre-requisite: Nil
9. Objective of Course: The course describes present knowledge base of earthquake precursors and details of earthquake early
warning systems.
10, Details of Course
Sl, Contents Contact
No. Hours

1. | Introduetion to Precursors: Precursor definition, scope and its relation with earthquake prediction, 2
forecast and warning,

2. | Earthquake Precursors: Types of precursors- seismological, geologlcal and geophysical; fault 4
creep, foregoing seismic activity, vertical crustal deformation, electrieal resistively, teetonomagnetic
effects; Seismo-electromagnetics, radon emanation, ground water changes, clectrokinctic effeets,
seismic wave anomalies, migration of seismie activity, precursory swarms, seismic quiescence,
thermal anomaly, muitiple precursor observations.

3, | Other General Precursors: biological precursors, environmental changes, animal behaviour, recent 2
[ASPEI recommended precursors,

4. | Analysis of Earthquake Precursors; Identification of preeursors, precursors’ relation to main event, 5
physical phenomenon aséociatec_j with precurscrs, IASPEI procedure for the evaluation of earthquake
precursors, experimental observation of precursor and evaluation, case studies, .

5. | Earthquake Precursor Models: Dilatancy models, premonitory fault creep model, propagating 4
deformation front model, static stress changes (CFS) and accelerating moment release (AMR).

6. | High-priority Precursor Regions: Seismic gaps for large and great earthquakes, linear migration of 4
large earthquakes, seismic gaps for minor and moderate earthquakes, Indian earthquake precursors
monitoring program, other countries’ earthquake prediction programs.

7. | Introduction of Earthquake Early Warning (EEW) Systems: Concept of EEW systems, onsite 3
EEW, regional EEW, details of some EEW gystems operating in different countries, advantages and
problems of EEW systems, engineering aspects of EEW.

" 8. | Requirements of EEW: Instrumentation, selection of locations, density of network, specifications, 8
blind zone, data transmission, various options for data transmission, central processing unit, protocol
for issue of waming.

g9, | Algorithms for EEW System: Algorithms for picking onset of carthquake record, real-time location 10
of earthquakes, characteristics of first few seconds of recorded strong ground motion data and their
relationship with magnitude, t, - Py method for estimating magnitude, cumulative average velocity
(CAV) and other attributes for estimating magnitude for EEW, ANN approach for estimating
magnitude, flow chart and logic tree for issue of waming, development and testing of EEW
algorithms.

Total 42
11 Suggested Books:
SL. Name of Authors /Books/ Publishers Year of
No. ‘ Publication

1. | Scholz, C.H., H.,Sykes, L.R., and Agarwa] Y.P., “Earthquake Predication: A Physical Basis”, 1973

Scieneel No. 4102,803-810
1976

2. | Rikitake, T., “Barthquake Prediction”, Elesever, Amsterdam
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Berlin, G. L., “Earthquake-and the Urban Environment”, Vol. I, CSR Press Inc. Florida

1978

Ma zongjin, Fu zhenxing, Zang Yingzen, Wang chengmin, Zhang guomin,lieu Defu, “Earthquake 1990

Predication”, Seismological Press, Beijing

Wyss, M. and David, C., “The IASPEI procedure for the Evaluation of Earthquake Precursors, 1597

Booth,, Geophysical Journal Intemational Volume — 131, [ssue 3.

Jochen Zschau and Andreas, N. Kiippers, “Early Waming Systems for Natural Disaster 2003

Reduction”, Springer ‘ .

Sen, P. and Das, N. K., “Geochemical Precursors for Earthquake”, Macmillan India Ltd. 2007
2007

Gasparini, P., Manfredi, G. and Jochen Zschau, “Earthquake Early Waming Systems”, Springer.
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPARTMENT: DEPARTMENT OF EARTHQUAKE ENGINEERING
1. Subject Code: EQ —546* Course Title; INSTRUMENTATION AND MODEL TESTING TECHNIQUES
2. . Contact Hours: L: 03 T: 01 P: 00 l

3: Examination Duration (Hts.): Theory n Practical
4. Relative Weightage: CWS | 5[5 | PRS[y [ | MTE[ ;[ 5 | ETE[ 5[ o | PRE[ o[ ¢ |
5. Credits: 6. Semester: Both 7. Subject Area: PEC

8 Pre-requisite: EQ-501 or equivalent

9. Objective of Course: The course introduces basic principles and applications of seismic instrumentation and also imparts
knowledge on model studies for experimental validation in dynamic environment.

10. . Details of Course:
S. No. ‘ Particulars o Contact
Hours

1. Introduction of Motion Measurement: Devices for relative motion measurement, requirements of 2
ground motion measurement; Requirements for instrumentation of structures.

2. Seismic Sensors: Description of seismic sensors, equation of mation, acceleration, velocity and 8
displacement sensors, seismographs, strong motion accelerographs, SRRs; Characteristics and
calibration of sensors, seismic instrumentation networks.

3. Sampling and Recording: Conditioning of analog signal, sampling theorem, anti-aliasing filter, 6
AD conversion, parameters for configuration of data acquisition system, laboratory demonstration of
a typieal data acquisition system, .

4 Processing of Recorded Data: Causes and characteristics of noise, transducer correction in 6
frequency domain and time domain; Basics of digital filters, examples of some typical low pass and
high pass filters, filter implementation in time domain and in frequency domain.

5. Characteristics of Recorded Data: Determination of respgnse spectra, determination of Fourier 4
spectra, shape of spectra and its relation with site condition, algorithms for development of spectrum
compatible time history.

6. Real Time Engineering Seismology: Development of shake maps using strong ground motion data, 4
ground motion parameters for early waming systems, description and case studies of some existing
early waming systems in different parts of world, -

7. Model Analysis: Similitude, tue model, dead load effect, adequate model, distorted models, model 4

- | material.

3. Dynamle Model Testing: D:tails of shake tables, issues in design of structural models, modet 6
material and fabrication ©f models, simulation of shake table exeitation, data acquisition,
interpretation and prediction ofresponse of prototype.

9, Case Studies: Case studies ofswismic testing of models of buildings and dams. 2

Total 42
11.Suggested Books: ) :
8. No. Name of Authors / Books / Publishers - Year of
Publication/Reprint
1. Harry, G. Harris and Gajaan M. Sabnis, “Structural Modeling and Experimental 1999
Techniques”, CRC Press. .
2, Samuel, D. Stearns, “Digital Signal Processing with Examples in MATLAB”, Prentice 2003
Hall.
3, Havskov, J. and Gerardo Alguacil, “Instrumentation in Earthquake Seismology”, 2004
Springer.
4, Agarwal, Pankaj and Shrilchinde, Manish, “Earthquake Resistant Design of Structures”, 2006
PHI Learning Pvt. Ltd, Easten Economy Edition,
*Existing
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPARTMENT: DEPARTMENT OF EARTHQUAKE ENGINEERING
1. Subject Code: EQ —535 Course Title: SEISMIC DISASTER MITIGATION AND MANAGEMENT
2 Contact Hours: L: 03 T: 01 P: 00
3. Examination Duration (Hrs.): Theory n Practical
4. Relative Weightage: CWS | 2| L[ PRS[ g [ g | MTE[ 2] 5 | ETE‘ slo J PREro o ]
5. Credits: 6. Semester; Both 7. Subject Area: PEC
8. Pre-requisite:
9. . Objective of Course: The course introduces various aspects of disaster mitigation and management.
10. Details of Course:
81 Contents ) Contact

No. : "Hours

1. Introduction to Seismic Hazard: Definitions, uncertainties in hazard, vulnerability and risk, seismic 8
hazard estimation and mapping, effect of local site conditions, processing and integration of data
(such as tectonics, geology, remote sensing, various geophysical anomalies, soil characleristics,
economic development).

2. | Damages: Grades of damages, direct and indirect damages, damage to structures, structure types, 4
quantitative analysis, lessons learnt from past earthquakes.

3. | Seismic Vulnerability and Risk: Seismic vulnerability agsessment — various methodologies, 3
building typology survey, empirical and analytical methods, estimation of life loss, direct and indirect
economic losses, shelter needs.

4, | Disaster Mitigation: Do’s and don’t about disaster, warning and evacuation, damage survey for 10
designing aid package and detailed survey for reconstruction, repair and retrofitting, post disaster
surveys, survey proformas; Long term measures- disaster resistant construction, codal practices,
retrofitting cost-benefit analysis. ‘

5. | Post Disaster Issues: Post disaster reconstruction and recovery for sustainable development, issues 6
and policies.

6. | Disaster Management Act : Disaster management policy; Techno legal aspect: techno-legal and 6
techno-financial work; Model town and country planning legislation land use zoning regulation,
development control regulations and building bye-laws registration, qualification and duties of
professionals, disaster response policy.

Total 42
11. Suggested Books:
SL Name of Authors /Books/ Publishers Year of
No. . Publication
I. | Reiter, L. “Earthquake Hazard Analysis, Issues and Insights™, Columbia University Press, 2001
2. | Andrew, C. and Spence, R., "Earthquake Protection™, John-Wiley & Sons. 2002
3 McGuire, Robin K., “Scismic Hazard and Risk Analysis”, Earthquake Engineering Research 2004
Institute.
4. Carter, W.N., “Disaster Management: A Disaster Manager’'s Handbook”, Manila, ADB. 2006
g
Villaverde, R., “Fundamental Concepts of Earthquake Engineering”, Taylor & Francis, 2008
. | Sinvhal, A., “Understanding Earthquake Disaster”, McGraw Hill, 2011
|_7. “Guide lines, National Disaster Management Authority, Govt. of India . 2011
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Appendix ‘G’ /

- Item No. Senate/ 43.2.19
j T

- .. CENTRE OF EXCELLENCE IN
"DISASTER MITIGATION AND MANAGEMENT:
. INDIAN INSTITUTE OF TECHNOLOGY RDORIQEE

PROPOSAL
. for
.. New M. Tech. Progmnne
in Disaster Mlﬂpﬂon and Mnngemt

l’mnll:le
Since time immemorial, our country has witnessed anmnba'ofmajordlsasmrsultng‘m loss of lives.

f luungbahndhaﬂsofdemﬁhonmﬂmghghmeu!dlmﬂangldwelonngmmw,
have had a major share of disruption. As we move forward to become a developed nation in time (o

come, the couniry has seen tremendous advancement in technical as well as management aspecis of

© . natural hazard prediction, monitoring and mitigation (disaster resistant systems ctc.) during last one
.- decade, A significant progress has been made in this regard. A number of bodies/organizations have been
created, Acadsmic institutions have initiated a range academic UG and PG programmes in this srca. The

lmmchngofﬂmmﬂEmﬂlqueRmkmugaamhogmm(NERMP)pmmbyNDMAlsmoﬂm
eﬂ’ottmﬂusdlrectlon.

- mmmdmdwmmmmmmmmdmkoﬂhnsﬂw
. geared up to start an full time M. Tech Progremme in Disaster Mitigation and Menagement. The main
umofﬁupmg:mmeuhmpmndmcedkmwledgemmbniedmdmgmdsklmtomc !
professionals to make them equipped with innovative iechnologies for effective mitigation and
.mnagemmtofnaﬂnlmdman—mndedmm nakmdunhon:h:teyuforomallbmeﬁtoflhe‘ |

. society.

L anllﬂuﬂonlEllglblﬂty Roguirements :

. ForM. Teeh. l’mgnmme :

i B. Tech (le, Structural, Mechanical, Industrial, Chemical,  and
EngnemnglComputerSomeeoreqmvﬂmt.BA:dL&BPhnmng .

~ fi. M. Tech in Geological Technology and Geophysical Technology or eqmvalcnt.

iii. MB.A. or M.CA. or ‘MSc. in PhymcafGeuphyucheolngyMnﬂlemnucsl
Environmental Sciences (with Maths in B. Sc.) Computer Science or eqmval:nt.

 Note: The candidate should have a valid GATE Score for MERD Assistarce.
s Other reqninmeltl for M.Tech and Ph.D. Programme: As per ITT Roorkee parms

2. Intake of Stadents : 15+3 proposed with 10-20% variation (15 full time + 3 sponsored) students -

3 l"dlowshlpl&ehohnhp. Institute MI-]RD fellowship, Fellowships/ Scholarship from funding
. lgmcysmhasDST Min. of Agriculture, Ministry of Home Affairs, Govt. of India. ICCR & Internal

agencies like UNESCO & UNDP, USMD, World Bank ADB are possible. -

 * Employment Opportunities: Theremagreatneedtopmdubeu-nmedenglmmmdamemuts in
ﬂ,,ﬂle country for disaster management and mitigation.-Vatious orgsnizations, are;involved for: evolving .
ﬂniﬂblemeasmesmprwentdlmm ThmM:Tech.pmgnmmemllhelmqueonetopmwde

specialized training and .education,in;disastermitigation and, te-engmaeunglofmmmfor pecvention
of digasters and reduction-of risks. : _

5. The graduates from this course will have ample oppoﬂumtles to be employed in various
canstruction ‘compenies, research organizations, Govt. mstituhons insurance companies. banking and

financial institutions etc,
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Structure of M. Tech. Programme in Disaster Mitigation and Management

Relative Weightage (%)

S. | Subject Course Title Subject Teaching Scheme Exam.
No Code Area (Hrs/Week) Dnaration
{trs) : ,
Crgdit L T P Theor | Pract | CWS | PRS | MTE | ETE | PRE

1* YEAR I SEMESTER (AUTUMN) * =
1. | MA-501E |-Optimization Techniques ICC 4 3 j1(- [3 |- l25 |- 25 50 |-
2. | DM-501 | Geodata processing Techniques and Models PCC 4 3 |-13 3 - - 25 |25 50 |-
3. | DM-502 | Natural Hazards and Impact Assessment PCC 4 3 1| - 3 - 25 |- 25 50 |-
4. | DM-503 Hazard Monitoring, Prediction and Microzonation | PCC 4 3 1(272 |3 - 15 15 |30 40 |-
5 Open Elective 1 ‘OEC | 3/4
6. | H8-501 Technical Communication (Optional) IEC 2 1 |-12 2 - 15 |15 |30 40 |-

Sub Total 19-22 '

II SEMESTER (SPRING)

1. | DM —-601 | Seismic Evaluation and Retrofitting PCC 4 3 1]- 3 - 25 - 25 50 |-
2. Program Elective-I PEC 4
3. Program Elective-II PEC 4
4. Program Elective-I11 - PEC 4
5. Open Elective-II OEC 3/4
6. | HS-501 Technical Communication (Optional) IEC 2 1 -2 2 - 15 15 |30 40 | -

Sub Total 19-22
2" YEAR Il SEMESTER (AUTUMN)
1. |DM-761 | Seminar SEM |2 - - T- - - |- < ]- 100 | -

DM-762 Project RP 4 - - |- - - - - - 100 | -
3. | DM-760 Dissertation DIS 0 - - |- - - - - - 25 |-
| Sub Total 06
‘ IV SEMESTER (SPRING)

1. | DM-760 | Dissertation (Contd from III Semester) | DIS 20 - - |- - - : - 75 | -

Sub Total ' 20 [

Total 64-68




_ZL_

List of Program Electives

;| 8. | Subjéct Course Title Subject | Cre | Contact Hrs/ Exam " Relative Weightage (%)
:| No. | Code Area | dit week Duration
(Hrs)
L |T |P |The |Prac | CWS |PRS | MTE ETE PRE
A ory | tical
1. | DM-611 | Disaster Preparedness and Mitigation PEC 4 1| - 3 - 25 - 25 50 -
2. DM-612 | Managerial and Financial Aspects of Disaster PEC 4 1 - 3 - 25 - 25 50 -
Management
3. | DM-613 | Landslide Hazard Assessment and Mitigation PEC 4 3 1 - 3 - 25 - 25 50 -
4. | DM-614 | Disaster Induced Risks PEC 4 3 1 - 3 - 25 - 25 50 -
5. | DM-615 | Instrumentation and Data Mining Techniques PEC 4 3 1| 22/ 3 - 15 15 30 40 -
6. | DM-616 | Flood Estimation, Forecasting and Control PEC 4 3 1 - 3 - 25 - 25 50 -
7. | DM-617 1z\x/f;[glica;cion of Geospatial Data for Disaster PEC 4 30 - |3 3 - - 25 25 50 -
‘ 1tigation .
8. ! DM-618 | Vulnerability and Risk Analysis PEC 4 13 1 | - 3 - 25 - 25 50 -
9. | DM-619 | Manmade and Biological Disasters-Detection PEC 4 |3 -1 3 - 25 - 25 50
and Mitigation ' '
10 | DM-620 | Socio Economic Aspects of Disaster PEC 4 3 1 - 3 - 25 - 25 50
Management
11. | DM-621 | Cyclone and Wind Resistant Structures PEC "4 3 1 - 3 - 25 - 25 50
12. | CE-639 | Geomatics Tools for Disaster Management PEC 4 3 1 - 2 - 25 - 25 50
13. | ES-432 | Advanced Engincering Geology PEC 3 2 1 |- 3 - 25 - 25 50 R
14. | CE-565 | Wind Engineering PEC 4 3 1 |- 3 - 25 - 25 50 -
15. | EQ-512 | Earthquake Resistant Design of Structures PEC 4 |3 1 |- 3 - 25 - 25 50 -
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1. Subject Code :DM—SDI Course Title : Geodata Processing Techniques and Models
2. Contact Hours: L:- 3 T: 0 P: 3

3.  Examination Duration (Hrs.) : Theory: | 3 Practical: | O

4. Relative Weightage: CWS| o | PRS | 25 MTE | 55 | ETE | 50 | PRE |,
5.  Credits: 4 . 6. Semester: Autumon 7. Subject Area: PCC

8.  Pre-requisite: Nil - |

9. Objective: To impart knowledge on various geodata processing techniques and models for earth
resources mapping and their practices for disaster related studies.

10. Details of Course

Sl. | Particulars Contacl
No. : ‘ , Hours |
1 [mportance of Geodata processing techniques to disaster related studies, Geodata - 2

systemns and models
2 Coordinate and coordinate systems: Geographical and map pl’O_]eCtlon system, 2D 3

and 3D data transformation; Types of maps, scales, mapsheet numbering systems

and uses

6

3 Modern field surveying and GPS surveymg data acquisition tools, methods of total
station and GPS surveys; Data processing, analysis and presentation techniques . |
4 Aircraft and space based geodata collection tools, photogrammetric and remote 8

sensing models, aerial photogrammetric mapping methods, use of stereo-
photogrammetry for creation of 3D earth surface models. ]

5 Remote sensing data acquisition, platforms and sensors, multi and hyperspectral 4
data processing, visual data interpretation for information extraction o

6 | Introduction to digital image processing: Pre-processing, image enhancement, 4
image classification and image change detection techniques - N

7 | Digital Geodatabase, spatial and non—spatlal data, vector and raster data models 3
database management system -

8 | Geospatial data modeling; Geographic mformatlon systems; Hardware and 6
software components, data transformation, processing and analysis models;
Overlay, network and proximity analysis; Data visualization tools and models -~ |
Techniques and tools for digital elevation models and theiruses | 4

10 | Quality assessment of geospatial data ' R

: . ' Total 42

List of Practicals

Familiarity with different types of Geodata.
. Familiarisation with various 2D and 3D coordinate transformations and map projection Systems.
~ Control establishment using Total Station traversing

Topographical map preparation using Total Station surveys

Collection and processing of data using different types‘of GPS for mapping

Determination of scale and flying height of an.aeriaf photograph.

Determination of 3D surface models using stereo-photogrammetry

a, “/Introduction‘to‘different types:afiremote sensing deta-products,
"'b.  Use of spectrometer for collection of signatures of different earth dbjects.
. Visual analysis of a satellite data. -
9. Demonstration and training on image classification module of ERDAS Imagine. Practice for
selection of training areas and thelr quality assessment using histogram and separability analyses.

N s W

e
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Demonstration of a GIS software and their salient features. Understanding raster and vector data

10.
11. Scanning and digitization (on screen). Registration of various maps and digitization and cditing of
features,
12. Database creation and management. Buffering and overlay analysis.
13. DEM creation and visualization :
11, Suggested Books: —.
S Name of Authors/Book/Publisher Year of
No Publication /
Reprint
1 Schofield W and Breach M., Engineering Surveying, 6" Edition, . 2007
Butterworth-Heinemam _
2 | Chandra A.M., Surveying, New Age Publishers 2002
3 Lo, C.P. and Yeung, A.K.W., Concepts and Techniques of Geographical 2002
Information System, Prentice Hall India : o
4 Bossler, 1.D., Manual of Geospatial Science and Technology, Taylor and 2001
Francis .
5 Lillesand, T.L., and Keiffer, R.W., Remote Sensmg Image : 2000
| Interpretation, John Wiley and Sons o
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-
E)

learnt.

10. Details of Coursé :

Subject Code : DM-502 Course Title  : Natural Hazards and Impact Assessment

PRE | 0

2. Contact Hours: L3 T P. 0

3.  Examination Duration (Hrs.) : Theory:| 3 Pracﬁcal:T’

4,  Relative Weightage : CWS| 25 PRS | 5. MTE | 25 | ETE|! 50

5.  Credits: 4 6. Semester: Autumn 7. Subject Area: PCC

8.  Pre-requisite: Nil _ ‘

l9. Objective : To impart knowledge about the various natural hazards, associated damages and lessons

‘Sl | Particulars Contact
No. Hours
1. | Introduction to various natural hazards: earthquakes, floods, cyclones, and landslides | 2
2. _| Geological Processes leading to natural hazards, short term & long term prediction 5 |
3. | Parameters and grade of damage, performa for damage studies, documentation of 4

damage survey, loss assessment and lessons leamnt
4. | Earthquakes, causes and classification, estimation of size of earthquake, magnitude 5
and intensity, seismic waves, site effect, attenuation effect, isoseismal maps,
palaeoseismology, recurrence intervals, fault slip-rates, and fault behaviour models,
earthquake ground motion, response spectra

5. | Landslides, causative factors, landslide monitoring and predlctron landslide hazard 4
Zonation

6. | Floods, causes of floods, fload damages, flood analysrs and flood plain zonmg, 4
drought and its impact .

7. | Cyclongs, their causes, characteristics and their impact 4 |
8. | Tsunami, Tsunamigenic earthquakes and its impact, tsunaml modeling, inundation FE
‘and tsunami intensity, tsunamij zonation. -

9. | Other natural hazards volcamc eruptlons forest fires etc., Case histories of hazard 4

assessment o
10. | Vulnerability and risk due to natural hazards 2

11. | Case studies for above natural hazards 4

' ' - Total | 42
11.  Suggested Books :
Sl ' Name of Authors/Book/Publisher Yearof
No. ' ' Publication /
Reprint
1. | Reiter, L., Earthquake Hazard Analysis: Issues and [n51ghts Columbia 2000
University Press o

2. | Hyndman D. and Hyndmian D., Natural Hazard and Disasters, Brooks/Cole . 2006 .
3. | Bryant E., Natural Hazards, Cambridge University Press 2005
4. | Mileti D.S., Disasters by Design: A Reassessment of Natural Hazards in United - 1999

States; The Natlonal Academic.Press : T -

5. .| 'Keller; Environment Geology, Prentice-Hall 000

_75-\

|




Name

1.

2
3..
4,
5
8
9

INDIAN INSTITUTE OF TECHNOLOGY ROORKEE
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Subject Code : DM—_503 Course Title: Haiard Monitoring, Prediction and Microzonation
Contact Hours: L:' 3 T: 1 | P: 272 ' '
Examination Duration (Hrs.) : Theory: | 3 Practical: | 0

Relative Weightage : CWS | |5 PRS| 15 MTE| 30 | ETE | 40 PRE
Credits: 4 6. Semester: Autumn 7. Subject Area: PCC

Pre-requisite: Nil

Objective : To introduce methodologles to monltor predict and assessmenl of various kinds of natural

hazards,

10. Details of Course :

SL | Particulars Contact
No Hours
1, Momtormg of cyclones, earthquakes; tsunamis, ﬂoods landslides; requirement of warnmg 3
system, communication protocol I
2, | Cyclone monitoring, instrumentation for cyclone monitoring, satellites commumcanon. 4
cyclone prediction, case studies of some major cyclones o
3. { Flood monitoring, distribution of rainfall, hydrological forecastlng, ﬂood mapping, basin 4
studies, case studies of some major floods ]
4, | Use of remote sensing in landslide monitoring, GIS application, qualitative and & ]
quantitative hazard approaches, landslide hazard zonation, statistical approaches, weight
and rating schemes ' ]
5. | Probabilistic and deterministic approaches for seismic hazard assessment, seismotectonic. 8
modeling, source and distance definitions, probabilistic distributions, conditional
probabilities, uniform seismic hazard o
6. | Macrozonation and microzonation, social economic factors and considerations, 5
microzones, engineering aspects, return periods ' L
7. | Basic concepts and procedure for microzonation of urban cities 4]
8. | Case studies of microzonation of some mega cities ‘ 2
9. | Foreshocks and aftershocks, earthquake monitoring using seismographs and _ 6
accelerographs, earthquake alert systems, earthquake prediction L
Total 2
11. Suggested Books :
SL. Name of Authors/Book/Publisher , Year of
No. : Publication / .
' : i ‘ .| .. Reprint
I. | Reiter, L., Earthquake Hazard Analysis: Issues and Insights, Columbia University | 2000
Press
2. | Keller, Environment Geology, Prentice Hall : | 2000 |
3. | Kramer S. L., Geotechnical earthquake engineering, Pearson Education 2003 —
4, | Hyndman D. and Hyndmian D., Natural Hazards and Disasters, Brooks/Cole 1. 2006 ) B
5. | Mileti D.S., Disasters by Design: A Reassessment of Natura! Hazards in United © 1999
i .| States, The National Acaclemlc Press 2
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1. Subject Code : DM-601 Course Title  : Seismic Evaluation and Retrofitting

Contact Hours: L 3 T | P: 0
~ Examination Duration (Hrs.) :  Theory: | 3 Practical: | O
Relative Weightage : CWS| 25 PRS | p MTE | 25 |ETE | 59 PRE | 0
Credits: 4 6. Semester: Spring 7. Subject Area: PCC ’

Pre-requisite: Nii
Objective: To impart knowledge on relevant theories, practices and techniques for Seismic Evaluation
and Retrofitting of existing structures. .

N e Lo

10. Details of Course:

SI. | Particulars Contact
No. . _|. Hours
1. | Principles of seismic evaluation and retrofit; Terminology ' ‘ 2
2. | Introdiiction to seismic hazard evaluation " o3
3. | Rapid visual screening and simplified evaluation of bulldmgs 13
4. | Material properties; In-situ testing for RC and masonry structures, interpretation of resulls 3
5. | Linear, non-linear, modelling of building, brldge structures — soil and foundations 3
6. | Introduction to performance based engineeting 2
7. | Analysis of structures for earthquake loading, linear analysis — Codai demand capacuty ratlo 8
method; Non-linear pushover analysis, non-linear time-history analysis -
8. | Retrofitting materials . 1. .2
9. { Strategies and systems of retrofit of buildings: System completion; Strengthening of existing 8
components — RC, Steel and FRP Jacketing; Addition of new components — frames, shear walls a
and braced frames; [ntroduction to supplemental energy dissipation and base isolation o
10. | Techniques of repair and retrofitting of masonry buildings, [8:13935-1993 provisions 2
11. | Refrofitting of Bridges 3
12. | Seismic safety of building eqmpment and services 3
Total 42
10. List of Experiments: '
1.  Evaluation of time period of vibration of an existing bu1|dmg
2. In-situ testing of concrete using rebound Hammer and USPV Method
3. In-situ testing of masonry using Fiat-jacks
4.  In-situ testing of concrete using Pull-out Test, and, vsing Pull-off Test
5. Location of reinforcement and measurement of cover using Rebar Locator
11, Suggested Books: : _ ——
SL : Name of Authors/Book/Publisher ' Ycar of
No. B ‘ Publication /
Reprint |,

1. | Building Seismic Safety Council, FEMA 356, 2000, FEMA 440 / ATC 55, FEMA 2005
310, 1998, Federal Emergency Management Agency . S
2. | George G. and Kappos, A. 1., Earthquake Resistant Concrete Structures, E-& FN Spon < 1997 S

3. | Applied Technology Council, ATC 40° L1996

4. .| Paulay, T.:and Priestley, M.J.N., Seismic:Design. of Remforced Congcreteiand Masonry B !
'| Buildings, John-Wiley & Sons I _
1689

5. | The Testing of Concrete in Structures, Surrey University Press , 08!«
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1. Subject Code : DM—611 Course Title  : Disaster I;reparedness and Mitigation

2. Contact Hours: L: 3 T: 1 P: 0

3.  Examination Duration (Hrs.) : Theory: | 3 Practical: | 0

4.- Relative Weightage : CWS| 25 | PRS| g MTE| 75 | ETE| 50 | PRE | n

5.  Credits: 4 6. Semester: Spring 7. Subject Area: PEC

8.  Pre-requisite: Nil 7
9.  Objective: To impart knowledge towards the assessment of various hazards, disasters and their

mitigation.

10. Details of Course :

SL Particulars Contact
No. | Hours
1. | Introdunction to Various Hazard: Definitions, vulnerability and risk, hazard estirn_ation, 10

hazard mapping, effect of site conditions on structures, event monitoring, processing and
integration of data (such as topography, geology, remote sensing, various geophysical

2. Damages: Grade of damages, direct and indirect damages, damage to structures, lessons learnt

3. | Seismic Vulnerability and Risk: Seismic Vulnerability Assessment — various methodologies, 8
building typology survey, empirical and analytical methods, estimation of life loss, direct and
indirect economic losses, shelter needs.

4. | Disaster Mitigation: Warmning and evacuation, do’s and don’t about disaster, damage survey 10

for designing aid package and detailed survey for reconstruction, repair and retrofitting, post
disaster surveys, survey proformas, long term measures- Disaster resistant construction, codal
practices, retrofitting cost-benefit analysis.

5. | Post Disaster Issues: Post Disaster Reconstruction and recovery for sustainable development 1 3
issues and policies )

6. | Disaster Management Act : Disaster management policy; Techno legal aspect: Techno-Legal |
and Techno-Financial work; Model Town and couniry planning legislation land use zoning 6
regulation, development control regulations and building bye-laws registration, qualification
and duties of professionals, disaster response policy. _

Total 42
11. Suggested Books : - -
SL ' Name of Authors/Book/Publisher Year of
No. : Publication /
. Reprint |
1. | Dowrick D.J., Earthquake Risk Reduction, John Wiley & Sons 2003
2. | Reiter, L., Earthquake Hazard Analysis: Issues and insights, Columbia University Press 1992
3. | Aki, K. and Richard, P. G. Quantltatlve selsrnology Theory and Methods, Vol [and I, W. [ . 1980
H. Freeman & Co. |
4, - | Mileti-D.S., Disasters by Design: A Reassessment of Natural -Hazards-in United- Stales - 1999,
The Nattonal Academic Press T E
5. | Bryant E.,Natural Hazards,"Cambridge University Press ) ' L2005 |
6. | Richter,C.F., Elementary Seismology, W. H. Freernan and Company Inc/ Eurasia 1969 )
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w

4
5.
3
9

Subject Code :DM-612  Course Title : Managerial and Financial Aspects of
Disaster Management

Contact Hours: L: 3 T: 1 P: O

Examination Duration (Hrs.) Theory: |-3 Pracetical: | 0

Relative Weightage : CWS | 25 PRS| 0 |MTE| 25 | ETE| 50 | PRE| O

7. Subject Area: PEC

. Credits: | 4 6. Semester: Spring

" Pre-requisite: Nil

Objective: To identify and examine the essentjal and furdamental elements of disaster prevention,

response and recovery within an inclusive management policy framework.

10, Details of the Course:

No.

Particulars

Contact

Hours

Introduction to Disaster Management: Understand disaster hazards and how they pose
disaster threats. Categories and characteristics of disaster threats. Identification, description and
management of all potential hazards that may occur in the area of responsibility. Forecasting of
disaster threats and measures relating to prevention of disaster threats.

7

Disaster Management Principles and ‘Practices: Consider most important factors that need
attention for the implementation of disaster mitigation and . management programmes,
legislation, key factors, principles and ethics, consideration for effective planning, controlling,
co-coordinating, momtonng and implementing disaster mitigation and management

‘programmes.

Economic and Financial Aspect of Disaster Management Financial Planning and control of
disaster mitigation and management implementation programmes. Comparative analysis models
for disaster mitigation and management. Budgeting, ldentifying sources of funds and provision
of funds. Economic consequences of disaster and intangible economic impacts of disaster.
Principles of economic recovery and strategies for economic recovery. Financial recovery from
disaster- disaster insurance, natural disaster relief arrangements and public disaster appeals.

Strategic Disaster Management: Understandmg the application of the principles and
procedures of strategic management in the domain of disaster mitigation and fmanagement.
Strategy formulation, understanding strategic intent, vision, mission for better forecasting of
disaster threats and their prevention and strategic management of disaster. Strategic
management principles, methods and tools. planning, organizing, leadership and monitoring and

evaluation of all role-players in disaster management.

. have an impact on the dynamic disaster environment

Information Technology in Disaster Management: Understanding the [ink between
information and decision-making. Understanding and classifying information systems that can

Total

42

. Suggested Books:

Name of Books/Authors

Year of

' Publication

Management: A Global Perspective, Weihrich, H. and Koontz, H., New York, McGraw Hill | .- 2006 |,

Disaster Managemerit: A Disaster Managers Handbook, Carter, W.N., Manila, ADB."

{Rahman; M;§

Disaster Management Handbook for.Bangladesh,, Parts I-IV. Dhaka, BDPC and PACT

* |"Managenient, Stoner, J.A.F. and Freeman, R.E., Prentice-Hall, New Delhi

Geographic Information: Economic applications, Martin. D., Routledge, London |

. 2005

T 2004
73001

~2006. - |




INDIAN INSTITUTE OF TECANOLOGY ROORKEE
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1.  Subject Code :DM-613 ~ Course Title : Landslide Hazard Asscssment & Mitigation
2. Contact Hours : L:3 T:I P:0 '
3. Examination Duration (Hrs): Theory: | 3 Practicals: { 0

4. Relative Weightage : CWS | 25 | PRS:| o | MTE: | 25 | ETE:| 50 PRE: | O

5. Credits : [ 4 6. Semester: Autumn 7. Subject Area : PEC

8. Pre-requisite: Nil

9. Objective: To understand mapping and hazard assessment techniques of landslides and protcction

against landslide.

10. Details of the Course:

S. Particulars Contact
No. ‘ |, Hours j
1. | Definition; overview of Hazard assessment techniques on regional, semi detail and detailed scales 5

and their application for pIanmng purposes; Terrain classification and mapping methods, use of RS '
and GIS.

2. | Causative factors of landslides — natural including inherent factors and external factors as well as | 8
enthropogenic factors; Impacts of natural causative factors like lithology, structure, slope .
morphometry, relative relief, hydrogeological conditions and iand use end land cover on stability of
slopes ; Impacts of external factors like concentrated rain fall and earth quakes on slope stability;

Various causes of slope instability in Himalaya; extreme hydro-meteorological conditions leading
to landslide dams and related damages;
10

3. | Classification of landslides and mass movements, Landsllde hazard zonation (LHZ) on regional
scales of 1:50,000; LHZ practices in India; LHZ mapping technique suggested by Bureau of
Indian Standards with examples; Application of regional scale LHZ maps;

4, | Landslide hazard zonation on Meso scale (1:5000); Application of Meso sca]e maps fortown and | 05
zonal planning . i
5 Landslide hazard studies on detailed scale of 1:1000; Mechanics of landslide; Markland tést for 08
landslide probability; Strength of slope materials; Assessment of rock mass properties; Overview |
__| of slope stability studies for slopes_characterized by overburden debris and rock materials. o
6 [ Landslide control measures — grading of slopes, retaining walls, breast walls, drainage measures, 4
_| rock bolts and rock anchors, Biotechnical measures, Special toe walls and other stability measures. o
7 Case studies of important landslides of Himalaya and their control practices : 2
Total 42
11. Suggested Books: S
S. o : Name of Books / Authors / Publisher etc. “Yearof :
No| _ Publication |
1 Mltlgatlon of Natural hazards and Disasters: International perspectlve Haque, C. Emdad, . 2005
Springer, Dordrecht. _ .
2 | Rockslope Engmeermg Hoek and Bray. Spon Press, 4™ edition 2000 |
3 | Environmental geosciences. Keller, E.A. John Wiley & Sons, NY o ' L 1999 o
4 | Natural hazard risk assessment and ‘Public policy. Petak, W.J. and ‘Atkinson, ‘A.D. Sprmger 1982
) Verlag, NY _ L
57 |"A field ‘manual for landslide mvestlgatlons ‘R.Anbalagan, B. Singh, DChakraborthy and Ac| 2007

| Kohli. DST, Govemnment of India, New Delhi - o
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10. Details of the Course:

W oAa W

Course Title
L: 3 T:
‘Theory:

: DM-614 : Disaster Induced Risks and Impacts

Subject Code
1 P: 0
Practical: | 0

Contact Hours:
Examination Duration (Hrs.)

3

MTE | 25 | ETE"| 50 PRE

PRS| p

Relative Weightage : CWS | 25

6. Semester: Spring 7. Subject Area: PEC

. Credits : 4
Pre-requisite: Nil

Objectwe To develop understandmg of both natural and anthropogentc disaster induced risks and

impacts on various components of the environment and manmade systems.

Particulars

~ Contact |
Hours ~

Introduction and scope: Natural and arithropogenic disasters

2

Hazards and disasters: emergencies, disasters and related concepts, nature-society interface,
fragmented Vs systems thinking, concept of disaster systematics, simple and compound disasters

6

Disasters Vs development: Disaster-development linkages, interaction of socio-economic
developmental activities and disasters, development plans incorporating disaster risks; Human
Development Index (HDI) Vs Disaster Risk Index (DRI), cross-cuttmg themes in Disaster-

Development interface

Causes and effects of disasters: Hazards, vulnerability and risk; Risks taxonomy according to
hazardous agents such as physical, chemical, and biological agents, natura! forces, social-
communicative hazards, and synergic (or complex) manmade-systems hazards; Risk pattcrns at
the national and iocal levels; Disasters and climate change

Risk governance framework: Risk perception, pre-assessment, appraisal, characterization and
evaluation, analysis, assessment, communication, management end governance -

Risk assessment: Hazard identification and estimation, exposure / vulnerability assessment, risk
estimation; Rigk characterization: Simple risk problems, complexity-induced rlsk  problems,
uncertainty-induced risk problems, ambiguity-induced risk problems

Impacts of disasters: Impacts on the environment, critical infrastructure and socio-economic
systems, factors affecting social vulnerability to hazards, short-term and long-term impacts,

.systemic resilience, emergency response; Disaster recovery and rehabilitation; ILessons learnt for

better policies and programs to effectively mitigate and manage future disasters

Present status and future directions in assessment and management of disaster-induced risks
and impacts: Hazard specific risk profiles, risks in urban and rural settings, disaster indicators,

. disaster risk and impacts in the context of global change and technological advancement, miulti-

hazard disaster risk and impact modeling; Integrated climate risk management

Total

42

11

Suggested‘ Books:

Name of Authors/Book/Publisher

~Yerof

| Publication

Gross: P. and Kunreuther H. (eds.}, Catastrophe Modeling: A New Approach to Managmg
Risk, Spr inger '

Kirschenbaum, Chaos Orgamzatlon and Disaster Management, Alan Marcel Dekker

bad b

MacDariels T.L. and Small M.J. (eds.)Risk Analysis_and Society: -An Interdlsmphnary

Characterization ofithe; Fleld,»Cambradge University:-Press

2004

2005.

'"12004

| Jaeger,C., Renn,0.;: Rosa, E. and Webler, T.;Risk; Uncertainty-and RatwnalAcnon Ear:hscan -

vl

WBGU (Wissenschaftlicher Beirat der Bundesregierung Globale Umweltveriinderungen),

World in Transition: Strategies fm Managing Global Environmental Rlsks Springer

_81-
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1. Subject Code : DM-615 Course Title  : Instrumentation and Data Mining Techniques
Contact Hours: L: 3 T: 1 P: 272
Examination Duration (Hrs.) . :  Theory: | 3 Practical: | 0
Relative Weightage: CWS| 15 PRS| 15. | MTE| 30 | ETE [ 40 | PRE| n
Credits: 4 6. Semnester: Spring 7. Subject Area: PEC
Pre-requisite: Nil
Objective: To impart knowledge of basic principles, methods and appllcauons of i mstrumcntatlon data

A

processing and data mining
10. Details of Course ;

CODPODPOPOPD PN

Sl. | Particulars , : ‘ Contact
No. .| Wours
1. | Seismic instrumentation, ground motion measurement, instramentation of structures 2
2. | Theory of seismic sensors - seismographs, strong motion accelerographs, SRRs; Equation of 4
motion, characteristics, calibration and use
3. | Sampling theorem, antl-ahasmg filter, recording system, networking and data transmission 4
4. | Processing of recorded data, noise, transducer comrection, low pass and high pass filters 4
5. | Real time engineering seismology, shake maps, early warning systems ]2
6. | Response spectra, Fourier spectra, spectrum compatible time history 4
7 Introduction to data mining, seismic instrumentation, displacement, velocity, and 2
accelerometers, adjustment and interpretation of recorded data ‘ L N
8. | Data preparation for knowledge discovery, data understanding, data cleaning, data 5
transformation, discretization, feature selection ‘ o
9. | Classification and regression - Maximum likelihood methods, Bayesian methods, Decision 8
Tree classification; Neural Networks o
10. | Clustering - K-means, hierarchical clustering, self organizing feature maps, pnnctpal 4
| component analysis ' N
11. | Evaluation and visualization - Classification with train, test and validation sets, cross- 3
validation, bootstrap, 1,2 and 3 D visualization of data N B
T oml] 4
11. Suggested Books :
EN | Name of Authors/Book/Publisher | Year of
No - e : - Publication /
' . Reprint
1. | Stearns S.D., Digital Signal Processing with Examples in MATLAB, Prentice Hall 2003
2. | Hano D., Mamnila H and Synth P., Data Mining, Prentice Hall of India ) 2004
3. | Newnes, Digital Signal Processing : A Practical Guide for Engineers and Scientists, 2003
Elsevier Science . e
4. | Agarwal P. and Shrikhande M., Earthquake Resnstant Design of Structures, Prentice Hall 2006
Of ]ndla —_—m e e e =
- | 2003

.'5. ] Dunham M.H., Data Mmmg lntroductory and Advanced Topics, Prentice Hal[
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE
Name of Centre : CENTRE OF EXCELLENCE IN DISASTER MITIGATION & MANAGEMENT

1. - Subject Code : DM-616 Course Title  : Flood Estimation, Foreeasting and Control
2.  Contact Hours: . L: 3 T: | P: 0
3. Examination Duration (Hrs.) :  Theory: | 3 |. Practical: [ 0
"4, Relative Weightage : CWS | 75 PRS| n MIE [ 55 | ETE | 50 | PRE | 0
5.  Credits: 4 6. Semester: Spring 7. Subject Arca: PEC
8.  Pre-requisite: Nil '
9.  Objective : To introduce various methods of flood estimation, forecasting and control.
10. Details of Course
Sl Particulars Contact
No. ' _Hours
1. ° | Understanding floods, rainfall runoff method, Importance and classification of 3
hydrological forecasts, flash floods, coastal floods, flood routing o
2 Statistical procedure for flood frequency estimation, flooding due to dam break, 4
flooding due to embankment failure : o
3, Urban drainage and runoff computations, urban flooding, GIS based inundation maps 3
4. | Damage and loss due to flood, damage survey proforma 2
5. Statistical and deterministic approaches-for flood estimation 4
6. Data collection and flood forecasting network design, data transmission 4
7. Physically based models, graphical and statistical models, stochastic models and 7
adaptive filter models, UH and SCS based deterministic models, watershed models,
updating o
8, Verification and dissemination of forecast; Flood control measures, river trammg 4
structures, protection measures for flood safe housing i
9. River management using remote sensing techniques ' 2
10, Concept of flood risk, risk assessment in technological, social and environment 5
context, techniques of risk assessment, application of probabilistic and Markov models
in risk estimation o
11. | Major flood case studies — Kosi flood, simulation of major flood events 4|
Total 2 |
11. Suggested Books : L
-| 81, Name of Authors/Book/Publisher Year of
No. Publication /
Reprint
L. Marcel, M., Flood risk management, Deltares 2010
2, Schumann, A., Flood Risk Assessment & Managemett, Sprmger Publication 2010
3. Kjeldsen; T. R Flood Estimation Handbook, Centre of Ecology & Hydrology, : 2007
Oxfordshire, UK ‘ .
4, | Pertti H., Giuliano Z., André Van Der B., Hydrological Forecasting and Real- 2007
Time Monitoring: The Watershed Simulation and Forecasting Systern (WSFS) L
John Wiley & Sons, ISBN: 9780471899884 e
5, US Army Corps of Engineer (USACE), Flood Risk Management and the American 1995 .
3 River Basin: ‘An.Evaluation, The National Academies Press L
6. | Cential Water Commission; Manual.on Flood Forecasting ' i '2@_@
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- INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

Name of Centre : CENTRE OF EXCELLENCE IN DISASTER MITIGATION & MANAGEMENT

Course Title:' Application of Geo-spatial data for Disaster Mitigation

1.  Subject Code : DM-617

2. Contact Hours: L: 3 T: 0 P 3

3.  Examination Duration (Hrs,) Theory: | 3 Practical: [ 0

4.  Relative Weightage: CWS| g | PRS| 55 MTE (75 | ETE [-50 | PRE | .

5.  Credits: 4 6. Semester: Spring 7. Subject Arca: PEC

8, Pre-requisite: Nil

9.  Objective : To impart knowledge on the use of remote sensing, GIS and GPS tools in various stages of

disaster mitigation plans. '

10. Details of Course : S
S Particulars Contact
No. . Hours
1. | Meaning and types of disasters: Manmade and natural — earthquakes, volcanoes, landslides, floods, 5 '

cyclones, tsunamis, anthropogenic, industrial, chemical and environmental, fire etc. Stages of a
disaster mitigation plan- pre-disaster planning, disaster preparedness, monitoring phase, emergency
response or damage assessment, recovery and relief phase. Role of remote sensing, GIS and GPS in
each stage o
2. | Earthquakes; Causative factors, hazard assessment, selection of factors, creation of thematic data 5
layers, preparation of seismic hazard zonation maps, reglonal risk assessment, GIS modeling for risk
mitigation plans; Case studies .
3 Landslides: Causative factors, hazard assessment, selection of factors — triggering and non- 7
triggering, creation of thematic data layers, preparation of landslide hazard zonation maps, regional
and site specific risk assessments, GIS modeling for risk mitigation plans; Case studies A
4. | Cyclones and Flooding: Cyclone: cyclone related parameters and effects on land and sea —damage 5
assessment. Flooding: causes, identification of factors, space-time integration, GIS data layers, flood’
prone area demarcation, analysis and management, risk assessment; Case studies .
5. Drought and Desertification: Types of droughts, factors influencing droughts, identification of 5
variables, development of vegetation index, assessment of land use and ground water levcl changts;
delimiting drought prone areas, processes of desertification, over utilization of water and land )
resources. GIS data layer creation — GiS based management strategies; Case studies,
6. | Anthropogenic Disasters: Atmospheric Disasters: Ozone layer depletion, green house / global 5
warming — acid rain — snow melt — sea level rise — related problems. GIS data layer creation; Case
studies; Marine Disasters: oil spill and chemical poilution, coastal erosion and deposition, factor
identification, GIS analysis, management strategies; Case studies. o
7. | Biodiversity Disasters: Ecological degradation — nuclear disaster and biodiversity loss. Identification 5
of parameters (mapping of forest types, protected areas and natural forests) — population extinction —
conserving bio-diversity (species and subspecies). Soil erosion, coral / mangrove depletion, forest
fire-mining. Remote sensing and GIS analysis for preparation of ecological degradation maps, erosion
maps, deforestation maps etc. GIS in environmental modeling; Case studies,
8. | Differential SAR Interferometry for ground displacement estimations due to earthquakes, fandslides, [ 5
subsidences etc. Validation of displacements through differential GPS surveys . .
- - Total [42

11. Suggested Books : .

S\ ' Name of Authors/Book/Publisher Yearof

No. Publlcahonlkeprlnt
. ! Demers, M. N., Fundamentals of Geographic Information Systems, John Willey and sons 2000

2, | John A, M., Natural Hazards and Environmental Change, Bill McGuire : 1o 2002 T
3. | Skeil A,, Environmental Modeling with GIS and Remote sensing, John Willey and Sons | . 2002

4, Bossler, J.D., Manual of Geospatial Science and Technology, Taylor and Francis . 20001 '
5. | Ariyabandu M..and-Sahni P.(Eds), Disaster-Risk Reduction in South Asia Prentice Hall | - 3003~
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE
Name of Centre : CENTRE OF EXCELLENCE IN DISASTER MITIGATION & MANAGEMENT

1. SubjectCode . :DM-618 Course Title  : Vulnerability and Risk Analysis
Contact Hours: L: 3. T: 1 P: 0
Examination Duration (Hrs)) :  Theory: 3 [ Practical:| 0
Relative Weightage : CWS | 25 PRS | g MTE | »5 | ETE | 5q PRE|
Credits: 4 6. Semester: Spring 7. Subject Area: PEC

Pre-requisite: Nil

Objective: To impart knowledge of basic steps and processes used for vulnerability and risk
assessment due to different hazards. '

=TI TV S N VO

10.  Details of Course: . e

S1. | Particulars Contact
No. ' i Hours
1. | Probabilistic ard deterministic risk analysis, concept of probability, random .variablcs, 8

probability distribution, functions of random variables, conditional probability, expeciation,
law of large numbers :

2. Point estimation, method of moménts, maximum likelihood, extreme value, Baysian statistics, 1 8
prior and posterior probability, concept of utility and decision tree

3. | Poison process, Filtered Poison process, Normal process, Seismic risk analysis with line, area | - 4
and volume source, Models of mathematical strength, Damage accumulation laws

4. | Vulnerability Assessment: Damage statistics and cumulative damage models, analytical and 6
hybrid methods, calibration of models

5. | Preparation of exposure database: Sample surveys, sampling techniques, uncertainty analysis, 6
applications of remote sensing and GIS

6. | Risk assessment due to various types of structures, deterministic and probabilistic approach, 10

role of planners, architects, engineers, banks and insurers, rating damage assessment; Dlsaster
lmpact analysis

42 |

3

TotalJ
11 Suggested Books: e s e e
L Name of Authors/Book/Publisher Year of
No ' Publlcatloancprml
1. | HAZUS-MH, MR1& MR2 Technical Manual, Federal Emergency Management 2006
Agency
2. | RobinK., Seismic Hazard and Risk Analysis, Earthquake Engineering Research 2004
.| Institute, McGu:re o
3. | Coburn, A. and Spence R., Earthquake Protection, John Wiley & Sons Co002 )
4. | Reiter, L ., Earthquake Hazard Analysis, Issues and Insights, Columbia _ 2001,
Umvemty Press , ' R
5. | Srinivasan, S.K. and Mehta KM, Probablhty and Random Processes, Tata T R
MeGraw-Hill , : . .- SR
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE.- .
Name of Centre : CENTRE OF EXCELLENCE IN DISASTER MITIGATION & MANAGEMENT

1. Subject Code : DM-619 Course Title  : Man-made and Biological Disasters-
Detection and Mitigation

2, Céntact Hours: L: 3 T | P: 0

3.  Examination Duration (Hrs.) : Theory: | 3 Practical: | n

4.  Relative Weightage : CWS| 55 | PRS| | MTE | 725 | ETE | 50 PRE | ¢
5.  Credits: 4 | "~ 6. Semester: Spring 7. Subject Area: PEC

8.  Pre-requisite: Nil

9.  Objective : To impart knowledge on various manmade, bmloglcal disasters and various mitigation

strategies related to them.

10. Details of Course :

SL Particulars Contact
No. Hours
l. Bioterrorism — ‘Bjoterror agents; Bacterial and viral; Agrlbloten orism- mtroductlon of 6
plant and animal diseases . L
2. | Infectious diseases — Infectious agents, mortality due to major bacterial outbreaks 8
spread of bacterial infections and the never ending fight, pathogens and multiple drug
resistance, means of detecting and mitigating bacterial pathogens o
3. Viral diseases - Qutbreaks and incidences; Viral outbreaks— SARS, Bird flu, Swine 8
- flu and HIV, detection and mitigation of viral agents
4, Chemical Emergencies: Pesticides, industrial poflutants, heavy metal contamination. 6
5 Radiation emergencies : Nuclear radiation leakage, Chernobyl disaster and 4
implications on biological systems , effect on genetic material; Mutations-
Chlromosomal i s br—————
6. Biotechnology and Biodiversity : Issues of Biodiversity, value of biodiversity; o
Emergence of Biotechnology; Biotechnology and promises to society; Biotechnology
Techniques; Managing the Hazards of Genetic Engineering, regulations and contro| of
biotechnology; Biosafety
' Total | 42 |
11. Sugpested Books:
SIL Name of Authors/Book/Publisher Year of
Ne. | Publication /
1 Reprint
1. | Grey M. and Spaeth K., The Bioterrorism Sourcebook, McGraw Hill 2006 '
2. | Yousef A. K, et.al., Biology, Pathogenicity, Epidemiology, and Biodefense, Wiley- 2007
- Blackwell
3. | Luther E. L., George Korch, Biological Weapons Defense: Infectious Diseases and 2004
Counter bioterrorism, Humana Press. - _
4. | FongI.W.and Alibek K., Bioterrorism and Infectious Agents: A New Dilemma for ) ibOO
the 21st Century, Springer ,
5. | Hawksworth D.L., Methods and Practice in Biodiversity Conservation, Springer [~ 2009
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INDIAN [NSTITUTE OF TECHNOLOGY ROORKEE

Name of Cenire : CENTRE OF EXCELLENCE IN DISASTER MITIGATION & MANAGEMENT

-87-

Subject Code : DM-620 Course Title: Socio Economic Aspects of Disaster Management
2. Contact Hours: , L: 3. T: | P: 0
3.  Examination Duration (Hrs.): Theory: | 3 Practical: |
4.  Relative Weightage: CWS| 25 PRS|n | MITE|25 | ETE| 50 | PRE|n
5. Credits: 4 6. Semester: Spring 7. Subject Area: PEC
8. Pre-requisite: Nil ‘ : '
9.  Objective: To focus on the socio economic aspects of disaster management and its impact on the
mankind.,

10. Details of Course: : L o
| 8L Particulars ) . _ Contact
No. .. Hours.
1. | Introduction to disaster management: Definition and Introduction to social and economic factors 07

that affect the life of the people. Impact of the disasters on the social and economic fabric of the
people living in the disaster prone areas. Assessment of the economic loss and disturbance of
emotional stability along with human and material loss and its recoupment. Impact upon future
generations living in the disaster prone areas and their preparedness for any such kind of happemngs
A collective approach to deal with any kind of disastrous happenings. N

2. | Emerging approaches in disaster management: 1. Pre- disaster stage (preparedness) (a) Preparing 12
hazard zonation and maps, Predlctablllty/ forecasting & warning (b) Preparing disaster preparedness
plan (c) Land use and zoning (d) Preparedness through (IEC) Information, education &
Communication, 2. Emergency Stage (a) Rescue training for search & operations at national &
regional level (b) Immediate relief (c) Assessment surveys 3. Post Disaster stage-Rehabilitation. .

3. | Institutional setup & programmes in India: Institutions & National Centers for Natural Disaster | 08
reduction, Environmental Legislations in India, Awareness, Conservation Movement, Education &
training. Voluntary action, voluntary organization and non-government organizations and their role in
Disaster Management. Social Action Groups, Advocacy Initiatives, Civil Society Organizations and
Social Movements and their role in disaster management.

4. | Standardization of the assessment of economic and social aspects: Standardization of the 8
assessment of economic, social and environmental aspects/losses of disaster management for
comparative purposes and for an approach that reflects the reality on the community level.

Community-based disaster management. Risk sharing and risk transfer (Insurance). Valuation of
losses. Response strategies at National, Regional and community level. 1.
5. | Knowledge Management: Disaster knowledge managernent at international, national and regional 07
| level and strategies of handlmg disasters. Sharing of disaster handling strategies at ail levels. Case
studies' focusing on socio-economic and technical issues related to disasters about Indla, China,
Indonesia and other Asian countries who have suffered from disasters. o
Total | 42
11. Sugpested Books :
| 8L | Name of Books/Authors Year of
- | No. : 4 L _Publication
1| Management: A Global Perspective, Weihrich, H. and Koontz, H., New York, McGraw Hill = | 2006

2 Disaster Management: A Disaster Managers Handbook, Carter, W.N., Manila, ADB. 2006

3 | Mohanty, Ranjita and Prayag Mehta, NGOs and Civil Society, New Delhl Sanskrm - 2002

: Publications. N

4 _.|.Siwach;Raj'Kumar Voluntary. Orgamzauons and Social Welfare, Shanker: Pubhcatlons Delhi, | - .-"2004

3| RB. Singh (Ed) Disaster Management, Rawat Publication, New Delhi. _ 2000

6 | Management, Stoner, J.A.F. and Freeman, R.E., Prentice-Hall, New Dethi | 2004
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE
of Centre : CENTRE OF EXCELLENCE IN DISASTER MITIGATION & MANAGEMENT

Subject Code : DM-621 Course Title : Cyclone and Wind Resistant Structures

-88-

- —

2. Contact Hours: L: 3 T: 1 P: 0
3.  Examination Duration (Hrs.) Theory: | 3 Practical: | 0
4.  Relative Weightage: CWS | 25 PRS| g MTE | 75 | ETE | 5 PRE |
5. . Credits: 4 6. Semester: Spring 7. Subject Area: PEC
8.  Pre-requisite: Nil _
9. Objective: To impart knowledge on the basics of enhancing wind load resistance of structures.
10. Details of Course:
' SL. [ Particulars T "Contact
No, : . - e | Hours
1. | Climate change and its impact on tropical cyclones , Nature of cyclonic wind 5
2. | Boundary layer winds - velocities and pressures 3
3. | Behaviour of structures in past cyclones and wind storms - lessons learnt 3
4. | Basic wind engineering, aerodynamics of bluff bodies, vortex shedding and associated 10
unsteady along and across wind forces. Peak factor and gust factor estimation. Analytical
procedures for along wind and across wind forces. ‘ Y
5. | Wind tunnel testing and its salient features. 2
6. | General planning and design considerations under wind storms and cyclones; 8
Wind effects on buildings, towers, glass panels etc, and features in their design.
Codal Provisions — design wind speed, pressure coefficients; Introduction to international
. codes.
7. | Vulnerability and risk assessment in high cyclone prone areas T
8. | Cyclonic risk mitigation and preparedness, Life-line structures such as cyc[one shelters. | 5
Retrofitting and strengthening of structures. Rehabilitation, L
: Total | 42
11, Suggested Books:
Sl Name of Authors/Book/Publisher Year of
No. Publication /
_ _ i . Reprint
1. | SimiuE. and Scanlan R.H., Wind Effects on Structures-Fundamentals and 1996
Applications to Design, 3™ Ed., John Wiley
2. | Dyrbye C.D., Dyrbye C., Dyrbye C., Wind Loads on Structures, John Wiley - 1997
3. { Smith-B.S. and Coull A., Tall Building Structures : Analysis and Design, Willey - 2001
7 Iinderscience e
4, | Taranath B.S., Wind and Earthquake Resistant Buildings : Stmctural Analysis and 2004
Design (Civil and Envirorimental Engineeting) , CRC Press
-1 5. | Talwar A.K. and Juneja S., Cyclone Disaster Management, Commonwealth 2009
Publishers e
6. | Holmes J.D., Wind Loading of Structures, 2* Ed., Taylor & Francis © 2007
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" 4. Relative weightage : CWS:| 15 | PRS:| 00 MTE:| 35| ETE:|_50

8. Subject Area: | "BGSEC

I

INDIAN IN STITUTE OF TECHNOLOGY ROORKEE
NAME OF DEPTT. /CENTRE 1 Centre of Nanotechnology

1. Subject code P INT- 0T

3. Examination Duration (Hours): Theory: | 03 | Practical : | 00

Appendix ‘H’
Item No ‘Senate/ 43.2.21

Course Title: Bionﬁnolﬂaterials B

‘ 2. ContactHours @ -~ L:3 o T PO

5. Credlts; 03 "6.Semester: | Both | 7. Pre-requisite :| Nil

9. ObJectwes To provide fundamental knowledge on various blOlTlOleCl.lleS at the nanoscale

level and their potentlal applications.

10. Details of Course:

4

Fabrication of stable and RNase- resistant RNA nanopatticles.

| RNA Nanotechnology- Engineering, assembly and its potential apphcat1ons
RNA chemistry for nanoparticle syntheszs conjugation, and labeling;

S.No. | _ Contents Contaet?
L ' - Hours
1. | Intreduction: 4
Cells'and cellular organization; Biomolecules- Calbohydlates lipids, proteins, :
nucleic -acids; Central dogma of molecular biology; recombinant DNA '
technology : L s
"~ 2. | DNA Nanotechnology: ' 8
' | Introduction- Overview of DNA nanostructures; DNA origami; and its
applications; © Functional DNA  nanotechnology; Dynamic DNA
nanotechnology by strand displacement reactions; DNA nanoarrays and its
applications; [_)NA-ba_sed'nanobarcodes, nanowires, nanoelectronics and
nanomachines. ' : ' |
1 3. | RNA Nanotechnology: 6 -

8o, -
'%ﬂ;{fmv — |




4 _Protem Nanotechnology: : _, 8
Protein nanotechnology-overview; Nanostructures by self-assembly of
peptides and proteins; Protein-mediated nanoscale blotemplatmg, Proteins and
nanopatticles: Covalent and noncovalen} conjugates; Protein cage
| architectures as nanomaterials and its potential applications; Peptide
nanotubes; Nanobiocatalyst; Protein-based nanoarrays nanomachines and
Nanosensors. _
5. | Carbohydrate N anotechnology:. : , 8
-Glyconanotechnology-overview;  Glyconanoparticlés:  types,  synthesis,
characterization, and ligand presentation; Multifunctional glyconanoparticles
anid its biomedical applications; Glyconanopamcles in material science;
Glyconanotechnology  for  understanding ~ carbohydrate-carbohydrate
interactions. : ' :
6. | Lipid Nanotechnolooy : 8
Lipid nanotechnology-overview;, Sol[d Llpld Nanoparticles (SLN) -
Concepts, plocedules and physwochcmlcal features; Characterization of
SLN; SLN interaction with cells: cylotoxicity, transfection effici iciency, cell
uptake mechanisni - and blodeg,ladatlon Therapeutic apphcations. of lipid | !
11anopa1'ncleb ) : : , [
: Total | 42 o
11. Suggested Books:
S.No.. Name of Authors /Books / Publishers Year of
’ - ' - Publication/ !
. : , S Reprint :
| 1. Berg, .M., Tymoczko, J.L. and Stryer, L., “Biochemistry”, 6" Ed.-W. 2008
' | H. Freeman and Company. ' N
2. Mirkin, C.A. and Niemeyer, C.M., “Nanoblotechno]ogy IL: M01e 2007 ,
. Concepts and Applications”, Wiley-VCH. _ N
3. Goodsell, D.S., “Bionanotechnology: Lessons from Nature”, Wiley-Liss. || 2004

4. Renugopalakrlshnan V. and Lewis, RV ‘Bzonanoteuhno]ogy Proteins 2006
to Nanodevices”, Springer. | : .

5. | Vo-Dinh, T., “Protein Nanotechnolog\ ' 2005 -_
- Protocols, Instxumentatlon and Applications”, Humana Press } i
| 6. Nastruzzi, C., “Lipospheres in Drug Targets and Delivery: Appmachcs, 2005 i

| Methods, and ‘Applications”, CRC Press.
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPTT. /CENTRE  :  Centre of Nanotechnology

1. Subject code :NT- 543 - . Course Title: Nanomc'dic_ine
,‘ - ) .

2. Contact Hours "L:3 : : T:1 ' - PO

3. Examination Duration (Hows):  Theory : 43 Practical : | 00

4. Relative weightage : CWS :| 25 | PRS : 00 MTE 25 ETE:| 50 -

5. Credits: | 04 6. Semester : Sp:-ing 7. Pre—requis;\i{e ;| Nit

. .Subject Area: PEC

[=-}

9. Objective: The main objective of the course is to provide basic and advanced knowledge

on biomedical applications of nanotechnology.

10. Details of Course:

S.No. C:qntents o 'Con_tat;t— !
' ‘ -Hours !

6

1. | Overview of Nanomedicine: .
Synthesis of nanoparticles by physical, chemical and biological methods; Cell

organization and subcellular - structure; Cell-nanostructure Interactions;
Nanostructures for medicinal applications. C

2. | Genetic Engineering and Gene Therapy: 4
Introduction to genetic engineering and gene therapy, Virus-based
nanoparticles for gene therapy, Nanotechnology in nonviral gene delivery.

' . 10

~ .| 3. | Tissue Engineering and Regenerative medicine: _
‘Intioduction to tissue engineering; Nanotechnology in tissue Engineering; I
| Nanostructured extracellular matrix; Nanomaterials for cell engineering; :
Nanostructured biomaterials; Nanostructured swrface modifications for| ~
biomedical 1mplants Artificial cells; Stem cells in tlssue engmeermg, .

Nanotechnology for regeneratwe medicine.

!775"”‘;/‘ R s -91-
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"4, | Nanotherapeutics: . ' o 6
Nanopharmaceuticals, Biodegradable targeted nano drug dehvery system;
Diagnostic and therapeutic applications of nanoparticles; Theranostic
nanoparticles; Pharmacokinetics of nanocarrier-mediated - drug and gene
delivery. — : ' '

5. | Biomedical Nanotechnology: 10

. DeSIgn and applications of “nanotechnology ‘in ‘the fi elds of Oncology,
Neurology, - Cardiology, Orthopedics, Microbiology, Ophthalmology,

" | Dermatology, Pulmonology and Dentlstly .

6. | Nanotoxicology: o R 6 |
Cytotoxicity and genotoxwlty, Cell toxicity mechanisms and method of| |
analysis; Toxicity of nanoparncles in vivo. :

_ Total | 42 1;
11. Suggested Books: ~—
: : -
. | S.No. Name of Authors /Books / Publishers o Year of
1. . o - Publication/,
- . Reprint

1. Bel g,J M., Tymoczko J.L. and Stryer, L., B10chennst1y" 6j‘ Ed W 2008

‘ H. Freeman and Company. o

2. | Mirkin, C.A. and Niemeyer, C.M., “Nanobiotechnology II: More 2007
Concepts and Apghcanons” Wiley-VCH. ‘ '

3. Battler, A. and Leor, J.. “Stem Cell and Gene-based The:apy FlOl'ltlElb . 2006
in Regenerative Medicine”, Springer-Verlag London Limited.

4. Kumar, C. S. S. R,, Hormes, J. and Leuschner C., “Nanofabrication 2005
Towards Biomedical Applications: Techniques, Tools, Applications, | - '
and Impact”, WILEY -VCH Verlag GmbH & Co.

5. | Lamprecht, A.,. “Nanotherapeutics: Drug Delivery Concepts inf 2009
Nanoscience”, Pan Stanford Publishing Pte. Ltd, . ,

6. Jain, K.K., “The Handbook of Nanomedicine”, Humana press. - 2008

7. . | Monteiro-Riviere, NA. and Tran; C. L., “Nanotoxicology: 2007
Characterization, Dosmg and Health " Effects”, Informa Healthcare
USA Inc.



Appendix ‘T’

Item No. Senate/ 43.2. 22 '

INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF THE DEPARTMENT: EARTH SCIENCES

1. Subject Code: IES-01

Course Title: FRACTALS AND APPLICATIONS

2. Contact Hours : L:2 T:1 P:0
3. Examination Duration (Hrs):  Theory| 2 Practical | 0
4, Relative Weightage: CWS | 280 |PRS| g [MTE | 25 |ETE| 50 [ PRE | 0
5., Credits: | 3 6. Semester: Spring/Autumn 7. Subject Area: BGSEC
8. Pre-requisite: Nil
-9, Objective: To introduce the concepts of fractal geometry and its applications.
10. Details of Course:

S. Contents Contact
No ] Hours
1. - | Mathematical background, self similarity, Sierpinski triangles, Koch curves, 4

cantor sets :
2. | Box-counting dimensions, Kolmogrov capacity, 1D and 2-D box counting " 3
3. | Hausdorff measures and dimension, deterministic and random fractals, naturai 6
fractals, iterated function systems, stochastic dynamical systems, compression
of images
4. | Dynamical systems, interval self-mappings, complex iteration, perturbatlon 6
theory, geometrical theory, sma]l divisors, deterministic chaos to deterministic
division
5. .| Applications in fragmentauon, tectonics, geomorphologg, seismology - 4
6. | Applications in other fields, image compression, finance, soil mechanics S
' ' - Total 28
11. Suggested Books:
S Name of Authors/ Books/ Publishers Year of
No Publication
Reprint
1. | Schroeder, M., “Fractals, Chaos, Power laws: Minutes from an infinite 2009
paradise”, Dover
2. | Edward,Q. “Chaos in dynamical systems”, Cambridge Univ. Press, 2%ed. 2005
3. | Falconer, K. “Fractal Geometry: Mathematical foundations and 2003
application” , Wiley Pub.
4, | Sprott, J. C. “Chaos and Time Series Analysis”, Oxford Univ. Press 2003
5. | Turcotte, D.E., “Fractals and Chaos in Geology and Geophysics”, 1997
Cambridge Univ Press
6. | Peitgen, H-O., Jurgens, H., Saupe, D., Maletsky, E. M., Perciante, T. & 1992
Yunker, L. E., "Fractals for the classroom", Springer Verlag
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

ROORKEE
NAME OF THE DEPARTMENT: EARTH SCIENCES
1. Subject Code: IES-02 ~ Course: Global Climate
2. Contact Hours: L: 2 T:1 P-0
3. Examination Duration (Hrs):  Theory{ 2 Practical: | 0
4. Relative Weight age: CWS | 25 | PRS | 0 | MTE[ 25 | ETE | 590 | PRE | 0
5. Credits : | 3 6. Semester; Spring/Autumn 7. Subject Area; BGSEC
6. Pre-requisite: ~ NIL '
9. Objective: To introduce global climate, past and present records and interpretations
10.  Details of Course: '
S. Particulars Contact
No ' . .| Hours
1 Earth as a unique planet, origin, evolution, differentiation and geologic history 4
2 Compagsition and residence time of components in atmosphere, hydrosphere, 6
biosphere and lithosphere, present and past climate, reconstructing the past
global circulation of atmosphere, historical evidences, tools interpreting
climate changes in the past
3 Earth’s climate archives, data and models, climate variability, factors 5
controlling climate change, plate tectonics and climate change, greenhouse
gases and climate, astronomical control
4 Impacts of climate change, case histories, greenhouse and icehouse histories, 6
humans and climate change, human response to climate, climate in the future
5 Climate models, impact of climate on agriculture and industry, nature and 7
hazard of atmospheric extreme events, case studie.s, IPCC protocols, Global
and Indian scenarios
Total 28
11, Suggested Books:
S. | Name of Books/ Authors Year of
No , Puyblication
] Monroe 1.8. and Wicander R, “The Changing Earth”, Brooks Cole Publ. 2009
2 Oliver J.E.and Hidore J.J, “Climatology”, Pearson Education Publ. 2003
3 Kearey P.and Vine F.J, “Global Tectonics”, Blackwell Science 2001
4 Ruddima W.F, “ Earth’s Climate”, Freeman Publ. 2001
5 Arhens C.D, “Essentials of Meteorology”,Brooks Cole Publ. 2001
6 Turco R.P, “Earth Under Siege”,Oxford University Press 1997
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE
ROORKEE

NAME OF THE DEPARTMENT: EARTH SCIENCES

1. Subject Code: IES-03 Course: Fundamentals of Petroleum
2, Contact Hours : L-2 T-1 P-0
3. Examination Duration (Hrs): Theory: | 2 }tical: 0

4, Relative Weight age: CWS | 25 | PRS | ¢ | MTE| 25 |ETE | 50 | PRE| 0

5. Credits : | 3 6. Semester: Both 7. Subject Area: BGSEC
8. Pre-requisite;  Nil
9. - Obijective: To introduce modes of formation, accumulation and exploration of petroleum

10. Details of Course:

S. Particulars Contact

No Hours

1 Definition, physical and chemical properties; classification of petroleum 3
Biogenic and abiogenic theories of origin of petroleum; distribution of 3
petroleum reserve through time and space; classification of sedimentary rocks

3 Source rock, kerogen, maturation, oil/gas windows 5

4 Primary and secondary migration; reservoir rocks; porosity, permeability and 5
mechanics of fluid flow

5 Seal and different types of trap, total petroleum system 6

6 Petroleum exploration 4

7 Petroleum provinces with special reference to India 2
Total 28

11. Suggested Books:

S. Name of Books/ Authors Year of

No . Publication

1 Bjorlykke, K. (ed.), “Petroleum Geoscience: From Sedimentary 2010
Environments to Rock Physics”, Springer-Verlag/

2 Blackwell, Gluyas, ] and R Swarbrick “Petroleum Geoscience” 2004

3 Selley R. C, “Elements of Petroleum Geology” 2nd Edition, Academic 1998
Press.

4 Magoon, L B and Dow W. G. (ed.), “The petroleum System” AAPG 1994
Memoir 60

5 Tissot, B. P. and Welte, D. H, “Petroleum Formation and Occurrence”, 1984
Springer-Verlag ‘
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE
'ROORKEE

NAME OF THE DEP'IT/ CENTRE: Earth Sciences

1.

Subject Code: IES-04 Course Title: Planetary Geosciences

2, Contact Hours : L-2 T-1 P.0

3. Examination Duration (Hrs): Theory: | 2 Practical: | 0

4, Relative Weightage: CWS | 25 |PRS 0 MTE 25 ETE| 50 | PRE | ¢

5. Credits : | 3 6. Semester: Spring/Autuman 7. Subject Area: BGSEC

8. Pre-requisite: Nil

9. Objective: To provide 1n51ght into geophysmal and geological attributes of planets and
satellites

10, Details of Course:

S. Contents Contact

No ‘ Hours

1 Solar system, planets and natural satellites, exploration of solar system, basic 2
data and summary of spacecraft missions

2 Physical field mapping of planets, gravity and magnetic field mapping through 3
artificial satellites, remote sensing and radar altimetry

3 Planetary geology, geological aspects of earth - like planets of solar system, 5
Role of remote sensing techniques including understanding of surface
morphology of planets

4 Spherical and ellipsoidal harmonic analysis, toroidal and poloxdal functions, 5
physical significance

5 Gravity potential mapping of different planets, multipole expansion of magnetic 4
potential and physical significance. MAGSAT and SEASAT results for earth

6 Inference of presence of water pockets using magnetic resonance sounding in 4
terrestrial planets and moons

7 Planetary magnetism, magneto-variation data inversion for reconstructing 3
planet’s electrical conductmty variation. ‘Internal dynamo theories and core
dynamics.

8 Heat flux, thermal structure, mantle convection. Understanding of source for 2
plate tectonics.
Total 28

11. Suggested Books:

S. = | Name of Books/ Authors Year of

No Publication

1 Faure, G. and Mensing, T.M.,”Introduction to planetary science”, Springer 2007

2 Cole, G.H.A. and Woolfron, M.M, Planetary sciehce: The sclence of planets and | 2002
stars’, CRC Press

3 Imke de Pater and Lissauer, J.J., “Planetary sciences”, Cambndge University 2001
Press

4 Backus, G., Parker, R.L. and Constable, C, * Foundations of Geomagnetism” 1996
Cambridge University Press

5 Greeley, R. and Batson, R.M., “Planetary mapping” Cambridge University Press | 1990

6. Littman, M, “Planets beyond”, John Wiley & Sons 1990
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF THE DEPARTMENT: EARTH SCIENCES
1. Subject Code: IES-05 Course Title: Glaclology
2, Contact Hours : L:2 T:1 P:0
3. Examination Duration (Hrs): Theory | 2 Practical | 0
4. Relative Weightage: CWS| 25 | pR8 | 0 | MTE| 25 | ETE | 50 | PRE|
5. Credits : | 3 6. Semester: Spring/Autuma 7. Subject Area: BGSEC
8. Pre-requisite: Nil
9. Objective: To impart knowledge of glaciers, processes and impacts of climate.
10, Details of Course;
[ S. ' Contents Contact
No Hours
Snow deposition, mineralogy of ice, metamorphism of ice, glaciers and their
1. classxﬁcatmns geographical distribution of glaciers, glacio-hydrological regimes of 5
India
2. | Principles of mass balance and different techniques of glacier mass balance . 4
Various methods and techniques to.raise an ice core, down core variation of
" 3. | hydrochemistry including isotopic changes, various technique to date ice cores and 6
assessment of impact of climate changes.
Glacter motion/flow, various phys:cal processes . (erosion, transportation and -
4, | deposition of sediments), changes in glaciated area through time, active processes 4
within glaciers
Melt water/runoff generation, hydrograph separation to delineate melt water
5. | contribution in surface flow and groundwater, sources of moisture for glacier 5
accumulation.
6. | Basic techniques for glacier expedition, rescue, hazard recognition and avoidance 4
Total 28
11. Suggested Books:
IS, Name of Authors/ Books/ Publishers Yr of Pub.
No
1. | Frederic P, Miller, Agnes F. Vandome and John McBrewster, "Glaciology: Glacler 2010
Earth science, Geophysics, Geology, Physical geography, Climatology, :
Meteorology, Hydrology, Biology, Ecology” McBrewster
2 | Shi Yafeng “Collectanea of the Studies on Glaciology,Climate and 2008
Environmental Changes in China”,
3. | Bryn Hubbard and Glasser N. F, “Field Techniques in Glaciology and Glacial 2005
Geomorphology” Wiley Pub.
4. | AberJ. S.and Croot D G. “Glaciotectonic Landforms and Structures 1989
(Glaciology and Quaternary Geology)”, Springer
5. | Shumskiy P A, “Dynamic Glaciology “,Amerind Publishing Co 1978
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- - "’Appe’ndi::":' g
Item No. Senate/ 43.2.24 -

PROPOSED CHANGES lN THE TEACHING SCHEMES OF THE DEPTT.

'_ : Teachmg Scheme of B.Tech. 1E&Q and lDD (ECW[

DE—I' . Add following new course
EC-344 Fundamentals of Mlcroelectromcs - syllabus enclosed.
Delete the following course : : : '
EC-342 VLSI Technology ' ~ " '

DE-II . . Add l'ollowmg existing course
. C-546 MOS Devxce Physncs and Modelmg

~ DE-III - Add followmg exlstmg courses Lo
- EC-502 Device and Circuit Simulation ' - —
""~EC-545 Semiconductor Materials and Devices : s
EC-542 Semiconductor Micro‘wave Devices and Applications

DEIV * Add followmg exnstmg course '
- EC-547 Compound Scmlconductors and RF Devxces

DE-V" - Add followmg exlstmg courses
EC-541 VLSI Physical Design -
EC-548 Analog VLSI Circuit Design’
EC-549 VLSI Technology

‘Teaching Schemé of IDD (ECW)

1. Course Code ]3'.C-562 to be changed to EC-630, smce‘both are ‘same courses. Further the
_-weigtage of this course in IDD programme should be changed to VWS-100 as it is in the

existing M.Tech. programme.
: 2. Course EC-631inV year Autumn Scmester to be replaced by exlstmg coursc )

EC-531 Microwave Engmee:nng under MSC category.
PRE-I . Add following enstmg courses _

".EC-539 Fibre optic systems
EC- 542 Semiconductor mierowave devu;es and applications.

PRE-I{ to [V Add EC 631 RF Recewer De51gn for Wireless Appllcatlons

Teaching Scheme of B.T¢ B Tech ( E&C/CSI_‘.)/IDD] EC ﬂ !/IDD] CS )

Post scnpts ‘N’ to be dropped from all PG courses listed in UG/IDD schemes

Teaching Se heme of M.Tech, L(;‘SE)

Add followmg new course to the list of Programme Elecnves for M.Tech. (CSE)

EC 658 Cyber Secunty sy‘[labus enclosed. . ) /
- ' A

-98-



INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPTfCENTRE Dept. of Electromcs and Computer

Engmeermg
1. Subject Code: EC-344 Course Title: Foundatlons of Mlcroelectromcs
. 2.Contact Hours: ~ . L: 3 T0 PO .
3. Examination Duration (Hrs.): - _-Thepry 3 | Practical | 0
4, Relative Weight: CWS| 15 PRS| oo | MTE| 35 |ETE| 50 [PRE @0
+ 5, Credits: 13 ' 6. Semester.. Spring 7. Subject Arei: PEC
_ 8. Pre-requisite: EC242and EC301 . % |
. . ’ : !-J ) .
9. Objective: - To build a broad foundation of VLSI circuit design. o
% 10, Details of the Course:
Sl _Contents Contact :
- No. : » . .t Hours

1. -L'VLSI Process integration: Overview of unit process; Fabrication 6
technology of passive components; CMOS IC fabrication process.

2. | Advanced MOS Device Fundamentals: SPICE LEVEL 3 MOSFET B
model; Short channel effects; Sub threshold current model; Tunneling
~currents in MOSFET; MOS capacitances and complete smalt signal
model; Recent advances in MOSFET — structire- stralncd Si, high-k

| dielectric and metal gate '

. | CMOS Combmatlonal Logic Gates: Static and dynatmcrbehawm of 10
CMOS .inverter; Power and energy estimation; Static CMOS family;
Complgmentary Pass Transistor Logic; Dynamic logic circuits; Cross- |
coupled CMOS logic c:rcmts CMOS buffer design.

7. | CMOS Sequentlal and _Mcmory Circuits: Timing concepts . in 8.
sequential circuits; -Static latches and flip-flop;, Registers; Timing C
analysis; CMOS SRAM cell operatlon

5. | Advanced CMOS Analog Circuits:- Overview of CMOS Op-amp 10
design; Bandgap references: supply and temperature independent
-biasing; LC Oscillator and VCO; Design. of CMOS ADC and DAC;
lntroduct:on to CMOS PLL.

Total ‘
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11. Suggested Books:

Sl. NameofAuthors/Books/Publishem Yearof .
No. Publication
/Reprint
“ 1. | Paul R. Gray, Paul J. Hurst, Stephen H. Lewis, Robert G . 2010
- Meyer., “Analysis and Design of Analog Integrated Circuits,” 5™ |~
ed, Wiley India.
2. | Behzad Razavi, “Design of Analog CMOS Integrated CII‘CUItS 2001
by,” Tata. Mc-Graw Hi|l . \
3. | M. Rabacy, Anantha Chandrakasan, and BOI‘IVO_}C Nikohc 2009
“Digital Integrated Circuits : A Design Perspectwe, 2™ ed.,
Prentice Hall India .
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MAME OF DEPT /CENTEE:

| INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

“lectir 'vm'*'s and Compiter F'nm'we*ruw

00

I. Subject Code: EC~658  Course Title: Cyber Security

2, ‘Contact Hours: . | 3 T:0 P:0

3. Exammation Duration (Fre.): Theory 03 Practicall 0 | O
4 Relative Weight:  CWS | 15 ]PRS oo |MTE| 35 |ETE| 50. | PRE
5. Credits; | 0 | 3 6. Semester A

Auturan  Spring Both

7. Pre-requ.isite:. EC - 356 or equivaient .

8. Subject Area: PEG--

Ao

protection.

10. Details of _‘ihe.COurse:

Objectlve To introduce the students to the secunty aspects of vanous elements of cybcrspace

SL .
Ne.

- VConten'ts

Contact
Hours

1.

Intreduction: Cyber security overview: Use of information technology-

to atfack and anplify attacks on various elements of critical

‘infrastructure;, Cyber Crime: Fraud and abuse, threat, vulnerability;
-Consequence models to 1dent1fy and protect critical assets.

g

Threats in Cyberspace: 5-levels of threats and vulnerabilities: Home
users, small business, critical infrastructure, national and global level
issues; Cyber flaws; Large scale criminal activities: Internet crime, denial
of service, extortion, phishing, botnet reselling, spam, spyware, virus,
worms; trojan, probes, scans and malware; Publicity of cyber

| vulnerabilities; Information warfare: Denning theory; playgrounds and

battlegrounds; corpomte esplonagc monitoring; hacking and 1dent1ty
theft.

Cyber Infr astructlue Protection: Critical infrastructure protection:
Motives and capabilities of current e-terrorist groups and bots; Attacks
on cybcr—infrastrucmre; Server management and firewalls; Security for
VPN and next generation networks; [P security; transport layer security;
Introduction to cyber forensics: Generic forensic model and framework;
evidence for computer exploitation crimes in large scale systems;

Community cyber secmlty maturity model; Lmergenco Tespomnse -

plamung, mitigation anc;l recovery methodologies. -
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S b
+ 4 | Wireless Cyber Space protection: Imsecurity of 802.11, 802.1X | g
architecture and access control; Bluetooth security; Mobile device
security and authentication; Grsup key management, Key management
and packet filtering in sensor petworks.
5. | Cyberspace and YFR Lssues: Qverview of 1PR; Cyber Laws: Copyright 7
law; Trademarks and cyberspace.
: Total 42
11. Suggested Books:
Sl Name of Books / Aunthors Year of
No. Publication |
Lo Graham, J., Olson, R. and Howard, R “Cyber Secunty basenhals" 2010
1% Ed, Tay101 and Francis, CRC.
2. 'Earlc:, A., “Wireless Secunty Handbook“ 1¥ Ed, 'Aucrbach 2006
- Publicationa ]
3. | Howard, R., “Cyb"r Fraud: Tactics, Techniques and Procedurcs” 1* 2009
Edition, Taylor and I"ranc:ts, CRC,
4. Gordon, L., Loeb, M, “Managmg Cyber Security, Resources”, 1% 20_10
| Ed., Tata McGraw-Hﬂl ,
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Program Code:  YY  IDD {B.Tech. (Metallurgical and Materials Engg.) and M.Tech. (Materials Engg.)]

Department: MT. . Department of Metallurgical and Materials Engineering
Year: o ' -
Teaching Scheme : Hoixr;:ek DE::t'i‘; n Relative Weight (%)
P . - ) T L B @ g 2| .g 0
z Sggjde:t : Course Title - %s 'g L| TP E ‘g % E E E E
. 7] Q - o
: : L ] Semester- | (Autumn) ' .
1. | MA-101 | Mathematics-1 ' ' - | BSEC 4 | 3|1 [0 3 0 |25 - |25|50| - | .
2. |PH-101 | Physicsl = T " BSC [Ss 312 2 (151151540 |15 |
3. | EE-101 | Electrical Science o _ ESC 4 | 3|11 ([22] 3 0 |15[15 (30|40 | -
. | EC-10TA | Computer Sysmms&Progrmnmmg - . : ' ' 1
4. | EC-101B | Fundamentals of Object Oriented -~ - ESC 4 '3.10 |2} 3 0 115(115|30[40 | -
) ' Programming - . ) e o |
5. | MI-102 'ManufactunngTechmques e .ESC 32022 |0 |15]15][30|40]| -
6. | BT-101 | Fundamentals of Biotechnology ~ ~ | GSC 212100 2 0 |15 - | 3550 -
7. 1 HS-101 Technical Communication. . - | HSSMC' | 2 1-| 0| 2 2 0 25| - 12550 -
' - B Total | - [24 |17 | 4 | 7 .
L - B - ' Semester-ll (Spring) _ - -
1. | MA-102 | Mathematics-I. - . 1 BSC 4 |30 3 | 0|25 -]25]50" -
2. | CY-101. | Chesmistry. B .| BSC | .5 311 2 3 1 2 15 | 15 | 15 | 40 | 15
‘1 3, [ EC-102 - | Fundamentals of Electromcs | BSC 4 13| 1-122] 3 0 |15]1157130)40 | --
T 4. [ CE-101- | Engineering Graphics - ESC {42043 [0 ] -]25]25]50] -
5. | MI-101 Thermodynamics - ' ESC 3 1.2 1 0 2 0125 - |[25)1 50 -
- 6. | CE-102 | Environmental Studies . : GSC |2 2|0 |-0] 2 [0 |15 - [35]50] -
.| 7. | HS-102 . | Behavioral Science. Lo  |HSSMC | 2| 2] 0] 0 2 010 15 - [ 3550 | -
S : A Total : 24 |17(3 (9| | '
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Program Code:

YY IDD [B.Tech. (Metallurgical and M_aterials Engg.) and M.Tech. (Materials Engg.)]

Department: MT  Department of Metallurgical and Materials Engineering
Year, Il '
. . Contact Exam . .
. Teaching Scheme Hours/Week | Duration Relative Weight (%)
i e B 8 2| §
2 | Subject . o8 |3 5| 2|2 | o | w|w|uw
Z : =2 1% 5 b=
2| “Code Course Title g o | L|T|P 8|8 E o |G o
) ‘ : ) (& - 6_- .
Semester- III (Autumn) | ‘ |
1.-| CE-201 Computer Aided Graphlcs ESC 211702 | 2 0 | - |25 |25 5 | -
2. | HS-201 Economics : HSSMC.| 3 2 {1 |0 2 0 [25] - 125|500 -
3. | MI-201A - | Solid Mechanics ESC 4 | 3] 1[0 3 0-|25| - |25]|50 -
4.: | MT-201 Introduction io Engineering Materials DCC | 3 2 |1 0.0 21 0 25 - 25 50 -
5. [MT-211 - | Metallurgical Thermodynamlcs and DCC |4 3 1|0 '3 |0 25 - |25/[30 -
| | Kinetics - . ' | : ' :
6. | MT-221 Structural and Chcrmcal Charactenzatlon - DCC 413 1 0| 3 0 (25| - |25 50 -
7. |MT-220 | Materials Characterization Lab II DCC. |2 | 0|0 | 3] 0| 3 |-1]125[25]~-1]50
: C ‘ - - ' Total 22‘ 4|5 |5 ‘ '
. . Semester—lv (Sprmg) o -
1. | PH-201 Physws—II .| BSC 3 13[]01|0 3 10 15] - [35]50] -
| 2. |[BM-201 | Managements concepts and practices HSSMC |- 3 | 2 110 2 0 | 25 - | 25|50 -
3. | CH-201 | Energy Resources and Conversion - GSC | 2|2 0,0 .2 |0 |15 - [35]50] -
4. | MT-212 | Transport:Phenomena DCC {4 | 3- /1.0 310 [ 25| - .|25| 50| -
S. | MT-222 | Phase Transformation DCC [-4 | 3 1 0|3 0 | 25 - 25 150 | -
6. | MT-232 | Electronic Materials DCC -4 |3 |10 3 |0]25] --125]50] -
7. | MT-210 | Materials Charactenzatlon LabI pce 210003 0 3 - |25 |25 - |50
' ' 'Tot‘al ] 2216 4 | 5 ' - |




Program Code_:

YY 1DD [B.Tech. (Metallurgical and Materials Engg.) and M.Tech. (Materials Engg.)]

Department: MT  Department of Metallurgical and Materials Engineering
Year: ]|
. . Contact Exam . .
Teaching Scheme Hours/Week | Duration Relative Weight (%)
2 Subject : | § o -.% E’ E '-fg) o W w
. d H — hod . : . : -
ch Code Course Title a5 o L|T|P 2 e | 3 E E 5 E
) (&) - E‘_ i i
| ; I , Semester-V(Au’tumn)‘ - :
© | 1. | MT-311 Mechanical Behaviour of Materials’ DCC 41311 0] 3 0 25 - | 25| 50 -
2. [MT-321 ] Iron and Steel Making - .. bcc (4 [3[rf[o] 30|25 [ - ]25]5] -
e 3. | MT-331 | Metal Casting and Joining ' DCC 4 1 3]0 2] 3 0 | 15 |15 | 30 | 40. | -
15 4.\ MT-320 . | Materials Processing Lab pcc 210103703 - l25s}25] - | 50
4 5. | MT-IELl: - | Institute Elective-I =~ BGSEC '3 2 {.1}0 2 025 | - |25 50| -
) 6.  MT-IE2 . | Institute Elective-If ___|HSSMEC | 3 |3 |6 0|3 |0 |15 | --1351]50.] -
- R -~ Total |- - - - 201435 - I
RS T Semester-VI (Spring) | B | .
1. | MT-312 | Metal Forming DCC [ 4 | 3 1[0 ] 3 0 [[25°] - |25 ]50 ] -
2. | MT-322 | Non-Ferrous Metallurgy DCC 413 1]0} 3 |0 25 - | 2550 -
3. | MT-332 | Ceramic a.ndPQlymt_eric Mate_erials’ . DCC 4 | 3 0. 2 3 0 | 15 | 15 | 30 40 -
4. | MT-310 ' | Mechanical Testing Lab - DCC. 2 0013 ] 0 |31 - |25]25]| - |50
5. { MT-390 | Communication Skills . DCC 2. 01012 . 0 0 | 100 - - - -
1.6. | MT-IE3 . | Institute Elective-Til . BGSEC .| 3 (3]0 /0] 3 [0 15 .-"]35]5] -
7. | MT-IE4 . | Institute Elective-IV ' " |HSSMEC | 3 |3 |0 O 3 |0 .15 | - 35 [ 50 | -
- S - Total | 211512717 ‘
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. Program Codé: :

Yy IDD [B_.Tech". (Metallurgical and Materials Engg.) and M.Tech. (Materials Engg.)]

Department: . MT  Department of Metallurgical and Materials Engineering
Year: 1\ . :
' : L. ' - Contact .| Exam . : .
;Teachm_g_Scheme_ Hours/Week | Duration Relative Weight (%)
' : - . © :
S | euhi ' ' o m 2 El e o |wl|w
z | Subject Course Title g2 |3|L|r|P| 8|8 |2 | |g|k|K
Con Code S = : £ © O o | = | w| o
N , o O =&
- Semester- Vil (Autun_l-n) L
| 1. | MT411 Eﬂmm“enmmg‘ada“‘m"f DcC |4 3|0 2,3 | 0|15 15|30 40| -
T . | Materials o 4o . : : e _
2. | MT-481 Training Seminar ‘ DCC |2 | 0] 0 | 2 | O 0 - .[100] - - -
13 | MT:503 | Modelling; Simulation and C°m1’“te" Mmsc a4 l3lol3 03] 0] 15 115]3]la]! .
S .| Applications o : |- B ]
4. | MT=511" | Thin Films Technology . MSC |4 [3-]0 (2] 3 0 | 15 [15]30 ][40 -
5. | MT-ELE1 | Departmental Elective-I DEC 4 [3{1]o0o[3 o255 -[257[50] -
" 6. | MT-ELE2 | Departmiental Elective-II - |- DEC .| 4 [ 3:]1]0 | 3 0 25 | .- |25 50 -
R ' - Total . - 2 T15]17 s - |
17 [MT412 | Heat Treatment Practices. DCC | 4 13 [0 213 10 ] 15 11513040 -
[ 2. [MT-562 [ Micro-fabrication Technology -_ MSC 31 (22 3 [0 [ 15 |15[30][40 -
30 | Mr-se4 | Microsensors, MEMS and Smart MSC 3010302 - |25 50]-
- i . eVICES - ' ; _ :
4. | MT-410 EL%“”‘?"“ and'Magnetic M"I"'“als MsC |2 |0 0|30 | 3|~ [25|25]-]50)
5. | MI-ELE3 | Departmental Elective-IIl _ "DEC | 4 |3 [1] 0. 0 | 25 |- | 25|50 -
6. | MT-EL5 |InstituteElectiveV .~ . ESEC | 4 [ 3 1[0 30| 25 - 125150 -
s ' Total 22 |15 4 | 7 ' ]
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Ptogr_am Code:

YY 1DD [B.Tech. (Metallurglcal and Materials Engg.) and M. Tech (Materlals Engg )|

Department: "MT  Department of Metallurglcal and Materials Englneermg
Year: Vv
. . - Contact Exam . .
Teachmg Scheme Hours/Week | Duration Relative Weight (%)
‘ - ' g 2 > 8 1wl
S | Subject . : o % = . s | 2| @ || w| w| w
z _ ' w— O =] . t= [ i
% | code Course Title -y k: L| T|P 8|3 % E El s E_
e ) O & ‘ _
| | ‘Semester- Vil (Autumn) —
1. | MT-601 Seminar - SEM | 2 0 0 2 0 0 100 .| - - - -
2. | MT-602 | Research Project " RP 4 1001 4] 0] 0 - [ 100| - - -
3. | MT-603 | Dissertation DIS 0 0,010 01 0 - | - - - -
| LT Totat B 6 |0 | 0] 6
- _ Semester—VllI (Sprmg) - : B
1. | MT-603 . | Dissertation, . - DIS- 20 0]o[ 0] 0] 0 - Jwool - [ ] -
: ™ : . Total [+ 20 0]01] 0 |




Program Code: YY IDDIB. Tech (Metallurgical and Materials Engg )
and M.Tech. (Materials Engg.)]

Department: MT  Department of Metallurglcal and Mater_lals En'gine'ei'ing

Autumn Semester Electives (MT-ELE1 and MT-'ELEZ)"'_

MT-521 | X-ray Diffiaction Techniques - -~ |

1
2 | MT-523 | Electron Microscopy
.3 MT-525 | Secondary Steel Making . -
4 Hydro and Electro Metallurgy
5 MT-531 | Ultra-fine Grained Material
6 MT-533 | Electro Ceramics :
7 1 Nanomaterials Synthesis and Applications
8 MT-537 | Silicon Technology and Devices
9 MT-539 | Magnetism and Magnetic Materials
10 MT-541 | Carbon Materials Technology
11 MT-543 | Opto-electronic Materials

Spring Semester Electives (MT-ELE3) -~ .~

MT 514 | Powder Metallurgy

1
2 | MT 516 .| Principles of Materials. Selection -
3 MT 518 | Theory of Metal Forming
4 MT 520 | Inspection and Quality Control
5 | MT522  Composite Materials ..
6 MT 526 | Failure Analysis =
7 MT 528 | Tribology of Engincering Matenals '
8 MT 542 | Biomaterials
-9 MT 556 | Surface Engineering and Coating Technology ‘
10 | MT 558 . | Energy Storage Materials
11 MT566 | Computational Materials Science
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Program Code: XX  B.Tech. (Metallurgical and Materials Engineering)

Department: MT Department of Metallurgical and Materials Engineering
 Year: 1 | ' '

. Teaching Scheme Hoci::rsilt\?\z:ek DE:(:t.i‘;n Relativg Weight (%)
- ,

g Jiect | S | & 2| 8|

;‘% Sg';’j:? Course Title | % glgiciTie| 8% 8 E E - E

, - - Semester- | (Autumn)

1. | MA-101 | Mathematics-I .| BSC. | 4 [ 3 0| 3 |0 |25 -125|50 -
2. | PH-101. | Physics-I BSC 513 2 03 | 2 |15]15]15 40|15
| 3. | EE-101 | Electrical Science : _ESC | 4] 3 22| 3 0 |15]15)30 |40 -

EC-101A | Computer Systems &Programmmg ol 1 ' Lo '

4, [ EC-101B Fundamentals of Object, Onented ESC | 4 3 0 2 3 0 15115 | 30| 40 | -
|- - ) Programming . . S A 3 o

5. | MI-102 | Manufacturing Techniques : ESC 3./]270 2] 2 0 |15|15(30 |40 | -

6. | BT-101 | Fundamentals of Biotechnology . : GSC 2121070 2 0 |[15] - [35]50 ] -
7. | H8-101 Techmcal Commumcatlon : . HSSMC | 2 1-]. 0. 2 2. 0 25 - 25 | 50 -
i ] - ~ Total | - [24 171417 R

g Semester-ll (Spring) - : B

1. .| MA-102 | Mathematics-II BSC |4 |3 [1]0 |3 | 0 25| - 125/|50]| -

2. | CY-101 | Chemistry BSC 513112 3 1 2 115 15[15 140115
| 3.-1{ EC-102 | Fundamentals ofElectromcs ESC | 43| 122 370 |15]15]|30]40] -

4.- | CE-101 | Engineering Graphics ESC- | 4120 4-] 3 0 | - [25[25]|50]| -

5. | MI-101 | Thermodynamics ESC i3 2 |1]0.] 2 0 125 -] 25|50 -
" 6. | CE-102 ' | Environmental Studies GSC 2 |2 ]0]0 2-|1-0 [15] - | 35|50 -

7. 1 HS-102 | Behavioral Science HSSMC | 2 | 2 | 0 |0 | 2 0 |15] - 135150 -

- L ’ " Total | 24 117 ] 3 ) 9 . '
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Program Code: XX  B.Tech. (Metallurgical and Materials Engineering)
‘Department:. MT  Department of Metallurgical and Materials Engineering
Year: !
. = Contact Exam . .
Teachfng Scheme Hours/Week | Duration Relative We;ght (%)
N | 3 8 > | B .
o . : o = . 219 | »w |Ww| w|w
= | Subject Course Title - =2 |[B|L|T|p| 8| % |2/ R |E|IE| &
% Code ) 5 < o L | 6|0 oo |2 | WU
. 7 O - a .
- Semester- Il (Autumn) . _
1. | CE-201 Computer Alded Graphlcs ESC 2 1|0 2| 2|0 - | 25 | 25|50 -
2. | HS-201 | Economics : HSSMC |3 | 2 1 0| 2 0 25 - 25 |50 | -
3. | MI-201A. . | Solid Mechanics ESC 4 3 1 0 3 0 25 - 25 | 50| -
-4, | MT-201 = | Introduction to Engmeermg Matcrlals DCC 3721 1]0 2 0 |25 - | 25150 -
5. | MT-211' | Metallurgical Thermodynamics and DCC |4 |3 1|0} 3 | 0 25 - [25:]50] -
" | Kinetics ' | | __ -
6. | MT-221.. | Structural and Chemical Charactenzatlon DCC 311101 3 0 [25] - |25|50 ] -
7. | MT-210 | Materials Characterization Lab I DCC 0 |03 3 | - ]25 |25 - |50
| - o Total ' 22| 14| 5 |5
I " Semester-IV (Spring) -
1. | PH-201 | Physics-II . BSC 3 [3/000]. 3 |0 15] -.135/[50] -
2. | BM-201 | Managements concepts and practlces HSSMC | 3 | 2 |1 |0 2 [0 [25 - [25]50] -
3. | CH-201 | Energy Resources and Converswn GSC | 220 |0]| 2 |.0|15]| - |35]50] -
4, | MT-212 Transport Phenomena .DCC 4 3 1 0 3 (-0 |.25 - | 2550 | -
5. | MT-222 | Phase Transformation - DCC 4 13 |1]0 3 |0 |25 - |25]50| -
6. | MT-232 | Electronic Materials | DCC [ 4. 31110 3 70 25[ - |25]50 -
7. | MT-220"" | Materials Characterization Lab II DCC (20 0|3 0 3 |- |25][25]- 50
‘ o ' | Total ~ [22]16] 45 ' '
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Program ‘Code: '

“XX  B.Tech. (Metallurgical and Materials Engineering)

Department; MT Department of Metallurgical and Materials Engineering
Year: I S - ‘
Teaching Scheme Ho?.l?':;\la\;::ek DE:(;?clm Relative Weight (%)
- . | B £ | 2| 8
2 | Subject Course Title S8 |3(|T|r| 8|5 |2 |RBR|E|B|E
& Code : = < = = ] O 8 = I-|-| o
o (&) R a
. L , Semester-V (Autumn) -~ ‘ |
~1. [ MT-311 | Mechanical Behaviour of Materials. | DCC 413 1]0] 3 0 | 25| - | 25550 -
| 2. | MT-321 | Iron and Steel Making ‘pDcCc {4 |3 | 1] 0| 3]0 ] 25 - |25 150 | -
3. | MT-331 | Metal Casting and Joining . DCC 4 310|213 0 | 15 |15 | 30 | 40 | -
" 4. | MT-310 | Mechanical Testing Lab DcCc [[2]lofo |3 o3 - 25|25 - ) 50
[ 5. | MT-IE1 * | Imstitute Elective-I . . BGSEC |3 |2 (1|0 [ 2] o025 - [ 25|50 ] -°
1°6. | MT-IE2 |Institute Elective-ll” . .- ~ | HSSMEC [ 3 (3 O0.[ O 310 15 - 35 | 50 -
L . - - 7 - Total - |l20114] 315 ,
o ) o , Semester-VI (Spring) R . B
1. 'MT-312 | Metal Forming pDce {4 {31101 3 0 | 25 - 1251 50 -
2. | MT-322 | Non-Ferrous Metallurgy DCC .| 4 311 01 3 |0 25 - | 25 50 -
3. | MT-332 ' | Ceramic and Polymeric Materials DCC- [4 [ 3]0 2 3 o] 15 |15]30] 4 ] -
"4 | MT-320 | Materials Processing Lab. - DCC 21010130 |3 - t2sta2s ] -t os0
.5. | MT-390 - | Communication Skills DCC 2l olo]2] 0o [ofwo| -] - - -
6. | MT-IE3 | Institute Elective-Ill =~ BGSEC [ 3 [ 3o o] 3] 0] 15 - [ 35 ] 50 | -
" 7. | MT-IE4 | Institute Elective-IV - HSSMEC | 3 /3]0 | 0] 3 0| 15 - 13550 -
~ | ] -7 Totat] - 2215 2] 7" \ '
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Program Code:

XX  B.Tech. (Metallurgical and Materials Engineering)

‘Department: MT Department of Metallurgical and Materials Engineering
" Year: v o o
. . Contact Exam T ‘
Teaching Scheme Hours/Week = Duration Relative Weight (%)
A - o m 2 ' 1 S8 © |o|w|w|w
= | Subject Gourse Title 2 [BTlL|Tt|Pp|S|B| 2|2 |E|EB|&
& Code ' S < s , = © O a | =l w| a
- mn & [ o
_ ._Semester- Vil {Autumn) | ' .
1. | MT-411 .En"“"“me“tamegradaﬁ"“f pcc | 4{30ol2 3| 0| 15 153 4] :
. AT Materials ‘ S : - _ _
| 2. | MT-ELE] ‘| Departmental Elective-I DEC 4 3|10 3 {0 25 | - [ 25 ][50 | -
3. | MT-ELE2 | Departmental Elective-II DEC 4. 3 1 0 3 0 25 - | 25 | 50 -
4. | MT-ELS5 -_| Institute Elective-V ‘ESEC | 4 |3 [1[ 0137102 | -[25]5 -
| 5. | MT-481 | Training Seminar DCC 2. 1.0 0] 2] 0|0 - |10 - - | -
6. | MT-491 | Minor Project "DCC 2 10104070, - [100] - - -
7. | MT-500 Major Project . DCC | - |0 | 0|31 0 0 - - 1 - - -
‘ ' | | ~ Total | 20 |12]3 | U 1
’ | - Semester-Vlll (Sprmg) : R . S
1. | MT-412 . | Heat Treatment Practices DCC | 4 3 02| 3 0 15 15 | 30 | 40 -
2. | MT-ELE3 | Departmental Elective-I11 DEC 4 | 3 1410 3 0 25 | - |25 150 -
{ 3. | MT-ELE4 .| Departmental Elective-IV DEC 4 [3-]1]0o] 3| a8/ 25 - .25 {50 ] -
4. | MT-EL6 | Institute Elective-VI - ESEC 4 1.3 11 0 | 3 0 25 - 25 |50 -
5. | MT-300 1| Major Project ' _ . DCC 8 O | 0 [12] 0 | O [-100 =0 -] -
C ’ Total | 24 (12| 3 | 14 | '




Program Code: XX B. Tech. (Metallurglcal Engmeermg)

Department: MT Department of Metallurgmal and Materials Englneermg |

Autumn Semester Electives (MT-ELE1 and MT-ELE2)

1 | MT-511"| Thin Film Technology

2 | MT-521 | X-ray Diffraction Techniques

3 | MT-523 | Electron Microscopy

4 | MT-525 | Secondary Steel Making

5 | MT-527 | Hydro and Electro Metallurgy

6 | MT-529 | Advances in Materials Joining

7 | MT-531  Ultra-fine Grained Material

8 MT-533 | Electro Ceramics o

9 | MT-535 | Nanomaterials Synthe31s and Apphcauons

10 | MT-537 | Silicon Technology and Devices

11 | MT-539 | Magretism and Magnetic Materials
12 | MT-541 | Carbon Materials Technology

13 | MT-543 | Opto-electronic Matenals ‘

Spring Semester Electives (MT-ELE3 and MT-ELE4)

;

MT 514

Powder Metéllurgy

MT 516

Principles of Materials Selection

MT 520

Inspection and Quality Control

MT 522

Composite Materials

MT 526

Failure Analysis

MT 528

Tribology of Engmeenng Matenals )

MT 542

Biomaterials

MT 556

Surface Engineering and Coatmg Technology

MT 558

Energy Storage Materials

MT 562

Micro-fabrication Technology

- MT 564

Microsensors, MEMS and Smart Devices

IR sl ala]un|s]v|w]—

.MT 566

- Computational Materials Science
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Appendix ‘L’
Item No. Senate/43.3.3

Reallocation/ Revision of seats for the JEE-2012

Code Name of the Programme Existing seats Revised seats Increase/
Decrease
‘ B.Tech. IDD B.Tech. IDD B.Tech. IDD
R-04 | Biotechnology 48 50 +02
(25+14+7+4)
R-07 | Chemical Engineering 55 _ 80 +25
(40+22+12+6)
R-09 | Civil Engineering : 119 120 _ . +01
(61+32+18+9)
R-10 | Computer Science & Engineering 48 75 +27
(38+20+11+6)
R-11 | Electrical Engineering 119 125 +06
(63+34+19+9)
R-14 | Electronics & Communication 55 55 00
Engineering (28+15+8+4
R-22 | Metallurgical & Materials 95 20 20 -5 +20%
Engineering _ (45+24+14+7) | (10+6+3+1)
R-24 | Mechanical Engineering 79 80 +01
(40+22+12+6)
R-33 | Production & Industrial Engineering 48 60 +12
(30+16+9+5)
R-34 | Pulp& Paper Engineering 108 50 -58
(25+14+7+4)
R-39 | B.Arch. 79 50 -29
' (25+14+7+4)
R-42 | Applied Mathematics 31 31 ' 00
(16+8+5+2)
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R-44 | Integrated M.Sc. (Chemistry) 31 20 -11
(10+5+3+2)
R-49 | M.Sc. Physics 31 31 00
' (16+8+5+2)
R-53 | Geological Technology 31 31 00
(16+8+5+2)
R-54 | Geophysical Technology 31 31 00
(16+8+5+2)
R-58 | Polymer Science & Technology 31 40 +09
(20+11+6+3]
R-69 | Chemical Engineering with M.Tech. 26 30 +04
' in Hydrocarbon Engineering {15+8+5+2)
R-75 | Computer Science & Engineering 26 25 -01
. | with M.Tech. in IT _ (12+7+442)
R-83 | Electrical Engineering with M.Tech. 15 15 o0
in Power Electronics (8+4+2+1)
R-85 | Electronics & Communication 18 20 +02
Engineering with M.Tech in Wireless (10+5+3+2)
Communication
R-114 | Process Engineering with MBA 31 40 +09
(20+11+6+3)
IDD programme [B.Tech Civil 00 15 +15*
Engineering and M.Tech. Structural (8+4+2+1)
Engineering]
TOTAL 853 302 835 349

TOTAL SEATS

EXISTING= 1155

REVISED = 1184

* Proposed increase in view of the new IDD programme to be started from the session 2012-13.




