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DRAFT SYLLABUS OF 5th SEMESTER 

Civil Engineering 

  



COURSE STRUCTURE 
Credit distribution & Marks  

FIFTH SEMESTER 

Sl. 
No 

Category of 
Course 

Code No. Course Title Hours 
per week 

Credit
s 

Marks 

L T P 
1. Program core 

course 
CEPC-

501 
Geotechnical Engineering 3 0 0 3 100 

2. Program core 
course 

CEPC-
502 

Design of  RCC structure 2 1 0 3 100 

3. Program core 
course 

CEPC-
503 

Environmental Engineering 2 0 0 2 100 

4. Program core 
course 

CEPC-
504 

Transportation Engineering 2 0 0 2 100 

5. Program core 
course 

CEPC-
505 

Geotechnical Engineering Lab 0 0 2 1 100 

6. Program core 
course 

CEPC-
506 

Environmental Engineering Lab 0 0 2 1 100 

7. Program core 
course 

CEPC-
507 

Transportation Engineering 
Lab 

0 0 2 1 100 

8. Program Elective 
course 

### *Program Elective-II 3 0 0 3 100 

9. Open Elective ### *Open Elective-III 2 0 0 2 100 
10. Major Project PR-501 Major Project 0 0 2 2 100 
11. Audit AU-501 Indian Constitution 2 0 0 0 -- 

 Total Credits 20 1000 

*Program Elective -II courses (Any one to be selected)  

1. Program Elective 
course 

CEPE-
501 

Transportation Engg-II (RTE) 3 0 0 3  

2. Program Elective 
course 

CEPE-
502 

Advanced Construction 
Technology 

3 0 0 3  

3. Program Elective 
course 

CEPE-
503 

Risk Management Practices in 
Construction 

3 0 0 3  

*Open Elective-III Courses (Any one to be selected)  
1. Open Elective OE-I-017 Entrepreneurship: Laying 

foundation and Preparing for 
launch (Infosys Springboard) 

2 0 0 2  

2. Open Elective OE-T-305 Product Verification & 
Analysis (Tata Technologies) 

2 0 0 2  

3. Open Elective CEOE-
503 

Green Building and Energy 
Conservation 

2 0 0 2  

4. Open Elective OE-T-011 Advanced welding and painting 
(Tata Technologies) 

     

5. Open Elective OE-### Any other course from other 
program approved by SCTE, 

Assam 

2 0 0 2  

 

 



*Note:  

Just after completion of 5th Semester, the students are to choose any one pathway as instructed 

below for 6th semester. 

A. For Pathway-1(Normal Pathway): Mandatory Internship (4 weeks) after Fifth semester. Credits 

will be added in Sixth semester.  

B. For Pathway-2(Internship Pathway): Mandatory Internship (4 weeks) after Fifth semester is not 

necessary those who opted for Pathway-2(Internship Pathway). The credit is adjusted with the 

internship (4 to 6 months) in 6th semester.  
C. Students who do not choose internship pathway in 6th semester will continue the regular syllabus. 

D. Student who chooses internship pathway in 6th semester will continue the Pathway-2(Internship 

Pathway) syllabus.  

 

MARKS DISTRIBUTION 
Fifth Semester 

 

Sl. 

No 

Course 

Code 
Course Title 

Theory 

Sessional 
ESE 

Practical 

Sessional 
Practical Test Total 

Marks 

(Course) 

Pass 

marks 

(Course) 
Total 

Marks 

Pass 

Marks 

Total 

Marks 

Pass 

Marks 

Total 

Marks 

Pass 

Marks 

Total 

Marks 

Pass 

Marks 

1. CEPC-

501 

Geotechnical 

Engineering 

40 16 60 24 - - - - 100 40 

2. CEPC-

502 

Design of  RCC 

structure 

40 16 60 24 - - - - 100 40 

3. CEPC-

503 

Environmental 

Engineering 

40 16 60 24 - - - - 100 40 

4. CEPC-

504 

Transportation 

Engineering 

40 16 60 24 - - - - 100 40 

5. 

CEPC-

505 

Geotechnical 

Engineering 

Lab 

- - - - 60 24 40 16 
100 

40 

6. CEPC-

506 

Environmental 

Engineering 

Lab 

- - - - 60 24 40 16 100 40 

7. CEPC-

507 

Transportation 

Engineering 

Lab 

- - - - 60 24 40 16 100 40 

8. ### *Program 

Elective-II 
40 16 60 24 - - - - 100 40 

9. ### *Open 

Elective-III 

40 16 60 24 - - - - 100 40 

10. PR-

501 

Major Project - - - - 60 24 40 16 100 40 

11. AU-
501 

Indian 
Constitution 

40 16 60 24 - - - - 100 40 

 

 



DETAILED SYLLABUS 

Semester-V 

 

1. COURSE TITLE:: GEOTECHNICAL ENGINEERING 
Course Code : CEPC-501 

Course Title : Geotechnical Engineering 

Semester : Fifth 

Number of Credits : 3 [L: 3, T: 0, P: 0] 

Prerequisites : NIL 

Course Category : Program Core (PC) 

 

LEARNING OBJECTIVES: Following are the Learning Objectives of this course: 

LO1 : To know the importance of soil as construction materials in Civil Engineering structures and 

Foundation Engineering 

LO2 : To determine various index properties of soil and their application and interpretation 

LO3 : To understand the concept of permeability and shear strength of soil with their significance 

and application. 

LO4 : To understand the importance and determination of bearing capacity of soil as per IS code. 

LO5 : To learn various soil stabilization and compaction methods. 

 

COURSE OUTCOME: After the end of the course, students will be able to:  

CO1 : Identify the types, characteristics of rocks and sub soil strata of earth. 

CO2 : Use the results of physical properties of soil related to given construction activities. 

CO3 : Interpret the results of permeability and shear strength tests for foundation analysis. 

CO4 : Interpret the results of soil bearing capacity for effective design of foundation. 

CO5 : Ascertain OMC to attain maximum compaction and stabilization. 

 

TEACHING SCHEME: (IN HOURS/WEEK) 

Theory Practical (credit) 

Lecture Tutorial Total credits 

3 0 3 0 

TEACHING SCHEME: (IN HOURS) 

Theory Practical 

Lecture Tutorial Total 

45 0 45 0 

EXAMINATION SCHEME: 

Theory Practical Total 

Marks 
Pass 

Marks 

ESE IA ESE IA 

100 40 
Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

60 24 40 16 --- -- -- -- 

 

 

 



DETAILED COURSE CONTENT: 

 

Unit Chapter Title Contents Hours 

1. Overview of 

Geology and 

Geotechnical 

Engineering 

 

Introduction of Geology, Composition of earth, Rocks:- its definition 

and classification on the basis of genesis formation (mode of origin).  

Significance and importance of soil as construction materials from 

civil engineering point of view. 

Field application of geotechnical engineering for foundation design, 

pavement design, design of earth retaining structures, design of 

earthen dam. 

6 

2. Physical and 

Index 

properties of 

soil 

 

 Soil as a three phase system,  Water content, Determination of water 

content by oven drying method as per IS code. 

 Void ratio, porosity and degree of saturation, density index, Unit 

weight of soil mass – bulk unit weight, dry unit weight, unit weight 

of solids, saturated unit weight, submerged unit weight, 

Determination of bulk unit weight and dry unit weight by core cutter 

method and sand replacement method as per IS code, Specific 

gravity, determination of specific gravity by pycnometer.  

Inter relationship between void ratio, porosity, specific gravity, water 

content, degree of saturation, unit weight, dry unit weight etc.  

Simple Numerical problems  

 Consistency of soil, stages of consistency, Atterberg's  limits of 

consistency viz. Liquid limit, plastic limit and shrinkage limit, 

plasticity index. Liquidity index. Physical significance of consistency 

limits. Simple numerical Problem. 

 Particle size distribution, mechanical sieve analysis as per IS code, 

particle size distribution curve, effective diameter of soil, Uniformity 

coefficient and coefficient of curvature, well graded and uniformly 

graded soils. 

BIS classification of soil 

12 

3. Permeability 

and shear 

strength of soil 

 Definition of permeability, Darcy’s law of permeability, coefficient 

of permeability, Determination of coefficient of permeability by 

constant head and variable head methods, simple numerical problems 

related to constant head and variable head methods, typical values of 

coefficient of permeability for different soil, Factors affecting 

permeability 

Definition of seepage velocity, Definition of seepage pressure, 

Definition phreatic line, Definition flow lines and equipotential lines. 

Definition Flow net, Characteristics of flow net, application of flow 

net (No numerical problems),Definition of shear strength, Importance 

of shear strength, Shear failure of soil, field situation of shear failure 

Concept of shear strength of soil 

 Components of shearing resistance of soil – Shear parameters, 

cohesion, internal friction, Coulomb equation for Shear strength , 

Purely cohesive and cohesion less soils 

Laboratory determination of shear strength of soil – Direct shear test, 

vane shear test. 

10 



4. Bearing 

Capacity of 

soil 

Bearing Capacity of Soils 

Concept of bearing capacity, ultimate bearing capacity, safe bearing 

capacity and allowable bearing pressure, 

Introduction to Terzaghi’s analysis and assumptions made. 

 Effect of water table on bearing capacity, Field methods for 

determination of bearing capacity – Plate load test and standard 

penetration test. Test procedures as Per IS:1888 &  IS:2131, Typical 

values of bearing capacity from building code IS:1904, Definition of 

active earth pressure and passive earth pressure, Settlement – 

Definition of Uniform and Differential Settlement; Effect of 

differential settlement on structure. 

9 

5. Compaction 

and 

Stabilization 

of Soil  

Concept of compaction, Necessity of compaction, Difference 

between compaction and consolidation, Standard and modified 

proctor test  as per IS code, Compaction curve, optimum moisture 

content, maximum dry density, Zero air voids line. Factors affecting 

compaction, Field methods of compaction – rolling, ramming 

&vibration , Determination of field density of soil. 

 Concept of soil stabilization, necessity of soil stabilization 

 Different methods of soil stabilization, California bearing ratio 

(CBR) test. 

 Necessity of site investigation & sub-soil exploration. 

Types of exploration, Criteria for deciding the location and number 

of test pits and bores holes,  Disturbed& undisturbed soil samples for 

lab testing. Dilatancy and toughness test. 

8 

Total Contact Hours 45 

 

 

Table of Specification 

Units 

 

Allotted 

Hours 

Objective Short Answer 

Type 

Long Answers Type Total 

Marks 

R U AP R U AP AN R U AP AN E C 

1. 6 1 1 -- 1 2 -- -- -- -- -- -- -- -- 5 

2. 12 2 2 1 1 2 2 1 -- -- -- 4 4 -- 19 

3. 10 1 1 1 - 1 -- -- -- -- -- 5 5 -- 14 

4. 9 1 1 -- 1 1 -- -- -- -- -- 7 -- -- 11 

5. 8 1 1 1 1 -- -- -- -- -- -- 7 -- -- 11 

Total 45 6 6 3 4 6 2 -- -- -- -- 33 -- -- 60 

Total Marks 15 13 32 60 

NB:R: Remember, U: Understand, AP: Apply, AN:Analyze, E: Evaluate, C: Create 

 

REFERENCE BOOK LIST:  

Sl No. Book Name Author Name 
Publishing House,  

Volume, ISBN 

1. Soil Mechanics and Foundation Engg B.C. Punmia Laxmi Publication, Delhi 

2. 
A text book of soil mechanics and 

foundation engineering 
V.N.S Murthy CBS Publishers ,New Delhi 

3. Geotechnical engineering T.N. Ramamurthy & S Chand & Company Ltd, 



T.G. Sitharam New Delhi 

4. 
Soil mechanics and foundation 

engineering 
P Raj Purushothama Pearson India 

5. Geotechnical engineering B.J. Kadamalkar 
Vidyarthi Griha Prakashan, 

Pune 

6 
Soil mechanics and foundation 

engineering 
K.R. Arora Standard publishers 

7. 
Soil mechanics and foundation 

engineering 
Dr Alom Singh  

8. Soil & Foundation Engineering A.K. Upadhya S.K Kataria & Sons 

9. IS Code  
IS :2720 (All relevant 

part) 
BIS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. COURSE TITLE:: DESIGN OF  RCC STRUCTURES 

 
Course Code : CEPC-502 

Course Title : Design of  RCC structures 

Semester : Fifth 

Number of Credits :   3 [L: 2, T: 1, P: 0] 

Prerequisites : Basic Knowledge of structural Mechanics 

Basic knowledge of Mathematics 

Basic knowledge of Civil Engineering Drawing 

Course Category : Program Core 

 

LEARNING OBJECTIVES: Following are the Learning Objectives of this course: 

LO1 : To know the provisions of IS codes and the related terms   involved in the design of RCC 

structures. 

LO2 : To apply the codal provisions in analysis and design of singly reinforced and doubly 

reinforced RCC beams. 

LO3 : To understand the concept for design of one way and two way slabs. 

LO4 : To understand the various terms-shears, bond, development length, anchorage etc. and check 

the adequacy of section for shear. 

LO5 : To identify short and long columns and apply the design provisions in design of short column. 

LO6 : To understand the design procedure of RCC footings.    

 

COURSE OUTCOME:  After the end of the course, students will be able to:  

CO1 : Apply the concept of limit state design method and specifications in design of  RCC 

structures. 

CO2 : Analyze and design of RCC beams and slabs in respect to codal provisions. 

CO3 : Analyze  Shear, Bond and Development length in Design of RCC structures 

CO4 : Analyze and design of short RCC columns and related footings. 

 

TEACHING SCHEME: (IN HOURS/WEEK) 

Theory Practical (credit) 

Lecture Tutorial Total credits 

2 1 3 0 

 

TEACHING SCHEME: (IN HOURS) 

Theory Practical 

Lecture Tutorial Total 

30 15 45 0 

 

EXAMINATION SCHEME: 

Theory Practical Total 

Marks 
Pass 

Marks 

ESE IA ESE IA 

100 40 
Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

60 24 40 16 --- -- -- -- 



DETAILED COURSE CONTENT: 

Unit Chapter Title Contents Hours 

1. Design 

specifications  

 

Familiarization to IS: 456-2000 and IS: 13920-2016 for design of 

RCC structural elements. 

Concept of Limit state, Stress block diagram. Effective depth, depth 

of neutral axis, lever arm, effective span, nominal cover, minimum 

and maximum reinforcement, Control of deflection,  

Characteristic strength and loads, Design loads, partial safety 

factors, Different types of loads as per IS 875.  

4 

2. RCC beams  

 

Types of beams- basic concept of T-beams,  L- beams and  

cantilever beam (Theory only) 

Concept of under reinforced, over reinforced and balanced section, 

singly and doubly reinforced sections. 

Simple numerical problem on ultimate moment of resistance and 

design of beam  for singly and doubly reinforced sections (only 

simply supported Rectangular sections ) 

9 

3. Shear, Bond 

and 

Development 

length in 

Design of RCC 

member 

Provisions of IS 456, forms of shear reinforcement 

Types of bond, Bond stress, check for bond stress, Development 

length, Lapping of bars. Curtailment of bars. 

Nominal shear stress in RCC section, Design shear strength of 

concrete, Design of shear reinforcement, 

Minimum Shear Reinforcement, Simple numerical problems on 

Shear reinforcement. 

3 

4. RCC Slabs  

 

Concept of one way and two way slab. 

Design of one and two way slabs 

6 

5. RCC Column  

 

Slenderness ratio, Long column, short column, Effective length of 

column. 

• Provisions of IS 456 for minimum steel, cover, maximum steel, 

spacing of ties etc. 

• Design of axially loaded short column – (Square, Rectangular, and 

Circular only). 

4 

6. RCC Footings 

 

Types of footings, Safe bearing capacity of soil, Design of square 

and rectangular isolated footing of uniform thickness  

4 

Total Contact Hours 30 

 

Table of Specification 

Units 

 

Allotted 

Hours 

Objective Short Answer 

Type 

Long Answers Type Total 

Marks 

R U AP R U AP AN R U AP AN E C 

1. 4 1 2 -- 1 1 -- -- -- -- -- -- -- -- 5 

2. 9 2 1 1 2 2 2 -- -- -- -- 8 -- -- 18 

3. 3 1 1 -- -- -- -- -- -- -- -- 5 -- -- 7 

4. 6 1 1 -- -- -- -- -- -- -- -- 8 -- -- 10 

5. 4 1 1 -- -- -- -- -- -- -- -- 8 -- -- 10 

6. 4 1 1 -- -- -- -- -- -- -- -- 8 -- -- 10 

Total 30 7 7 1 3 3 2 -- -- -- -- 37 -- -- 60 

Total Marks 15 8 37 60 



 

NB: R: Remember, U: Understand, AP: Apply, AN: Analyze, E: Evaluate, C: Create 

REFERENCE BOOK LIST:  

Sl No. Book Name Author Name 
Publishing House,  

Volume, ISBN 

1. 
Limit State Theory and Design of 

Reinforced Concrete Structures 

Shah, V. L., and 

Karve, S.R., 

Structures Publications, 

Pune,2014. 

2. 
Fundamentals of Reinforced 

Concrete 

Sinha N.C., and Roy 

S.K., 
S. Chand & Co., New Delhi 

3. 
Reinforced Concrete Design 

Principles and Practice 

Krishna Raju, and N. 

Pranesh, R.N., 

New 

Age International, Mumbai. 

4. Reinforced concrete Design, 
Pillai, S.U., and 

Menon 

McGraw Hill Publications, 

New Delhi 

5. 
Limit State Design of Reinforced 

Concrete 
Varghese, P. C 

Prentice Hall India Learning 

Private Limited, Delhi 

6. R.C.C. Design and Drawing Neelam Sharma S.K. Kataria & Sons 

7. 
Reinforced Concrete- Limit State 

Design 
Ashok K. Jain Laxmi Publications (P) Ltd. 

8. 
IS:456-2000: code of practice for 

plain and reinforced concrete 
-- BIS 

9. 
IS:875-1987: code of practice for 

design loads 
-- BIS 

10. 

IS: 13920-2016: Ductile detailing 

of reinforced concrete structures 

subjected to seismic forces- code of 

practice 

-- BIS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3. COURSE TITLE:: ENVIRONMENTAL ENGINEERING 
 

Course code CEPC-503 

Course Title Environmental  Engineering 

Semester Fifth 

Number of Credits 2 ( L: 2 , T:0 , P:0 ) 

Prerequisites NIL 

Course Category Program core course 

 

Learning Objectives: 

LO1 To estimate water demands and population for a certain locality. 

LO2 To analyze the quality and standards of potable water. 

LO3 To suggest the treatment required by knowing the quality of water. 

LO4 To handle the sewerage system. 

LO5 To analyze the characteristics of sewage & suggest waste water treatment. To suggest 

treatment for industrial waste. 

LO6 To know the solid waste management. 

 

Course Outcome: After the end of the course, students will be able to – 

CO1 Estimate the quantity of drinking water required, apply method of treatment as per standards, 

layout and distribution system of water supply schemes. 

CO2 Identify and apply the methods of collection, conveyance, treatment and disposal of sewage. 

CO3 Identify the characteristics of industrial waste and suggest their treatment. 

CO4 Identify sources and apply methods of collection and disposal of solid waste. 

 

Teaching Scheme: (in hours/week) 

Theory Practical (credit) 

Lecture Tutorial Total credits 

2 0 2 0 

 

Teaching scheme: ( in hours) 

Theory Practical 

Lecture Tutorial Total  

30 0 30 0 

 

Examination Scheme: 

Theory Practical Total 

Marks 

Examination IA Practical Exam IA  

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

 

60 24 40 16 -- -- -- -- 100 

 

 

 

 



DETAILED COURSE CONTENT: 

 

Chapter 

No. 

Chapter 

Title 

Content Duration 

(hours) 

1 Water Supply 1.1 Importance of water supply engineering, Various 

considerations in the preparations of a water supply project. 

1.2 Quantity of water 

Types of demands, Factors affecting rate of demand, Variations 

of water demands, Forecasting of population, Methods of 

forecasting population, (Numerical problems on forecasting of 

population) , Design period for water supply scheme. 

1.2 Sources and collection of water 

Surface and Subsurface sources of water, Intake structures – 

Definition and types, Factors governing the location of an intake 

structure. 

1.3 Quality of water 

Need for analysis of water, Characteristics of water- Physical, 

Chemical and Biological, Testing of water for Total solids, 

hardness, chlorides, pH, Fluoride, Nitrogen and its compounds, 

Bacteriological tests, E coli index, MPN, Sampling of water, 

Water quality standards as per Indian Standard & WHO. 

1.4 Purification of water 

Aeration- objects and methods of aeration, Plain sedimentation, 

Sedimentation with coagulation, principles of coagulation, types 

of coagulants, Jar test, classification of filters- slow sand filter, 

rapid sand filter, pressure filter, construction and working of 

slow sand filter and rapid sand filter. 

Disinfection- Objects, methods of disinfection, Chlorination-

Application of chlorine , forms of chlorination, residual chlorine 

and its importation, Water softening , Flow diagram of water 

treatment plants. 

1.5 Conveyance and Distribution of water 

Methods of distribution of water, Layouts of distribution of 

water- Dead end system, Grid iron system, Circular system, 

Radial system, their suitability , advantages and disadvantages. 

  

 

   14 

2 Sanitary 

Engineering 

2.1 Introduction 

Importation and Necessity of sanitation, types of sewage, 

Definitions- Sewer, Sewage, Sullage, Principles of sanitation, 

Methods of collection. 

2.2 Systems of sewerage 

Types of sewers,  Sewerage system, self- cleaning velocity and 

non-scouring velocity, Laying, Testing and maintenance of 

sewers 

2.3 Quantity of sewage 

Types of flow, Design of sewers. 

2.4 Sewer Appurtenances 

     

    12 



Manholes and Drop Manholes, Lamp hole, Sewer Inlets, Storm 

regulators, Flushing Tanks- manual and automatic. 

2.5 Analysis of sewage 

Characteristics of sewage, B.O.D./ C.O.D. and its significance, 

Aerobic and anaerobic process. 

2.6 Treatment of sewage 

Objects of sewage treatment, Lay out of sewage disposal plant, 

Screening, Grit removal, Skimming, Sedimentation of sewage,  

Sewage disposal, Trickling filters, Activated sludge process, 

Sludge digestion, Septic tank, Oxidation pond, Oxidation ditch. 

2.7  Drainage and Sanitation in Building 

Definitions of terms related to building sanitation, Sanitary 

fittings-Water closet, Flushing cistern, Traps- types, qualities of a 

good trap, System of plumbing, Principles regarding design of 

building drainage. 

2.8  Rural Sanitation 

Necessity and importation, Types of Privies- Aqua privy and 

Borehole Latrine. 

    3 

 

Industrial 

Waste 

 

Industrial Waste Water Characteristics of Industrial Waster 

Water from Sugar, Diary, Distillery, Textile, Paper & Pulp and 

Oil Industry and their suggestive treatments. 

 

    2 

4 Solid Waste 

Management 

Definitions-Refuse, Rubbish, Garbage, Ashes; Constituents of 

solid wastes, Sources, Methods of collection and disposal of 

solid waste. 

    2 

 

 

Total Contact Hours     30 

 

Table of Specification 

Units Allotted 

Hours 

Objectives 

 

Short Answer Type Long Answer Type Total 

Marks 

  R U AP R U AP AN R  U AP AN E C  

1 14 3 2 2  2 2 3   5 3 3 2 27 

2 12 2 2 2  2 2 3   4 4 4  25 

3 2 1   1 2         4 

4 2 1   1 2         4 

Total 30               

Total Marks 7 4 4 2 8 4 6   9 7 7 2 60 

NB: R: Remember, U: Understand, AP: Apply, AN: Analyze, E: Evaluate, C: Create 

Reference Book List 
Sl 

No. 
Title of the Book Name of Authors Name of the Publisher 

1 Environmental Engineering Kamala A. & Kanth Rao 
D. L. 

Tata McGraw Hill 

2 Water Supply and Sanitary Engineering Birdie G. S. 
Birdie J. S. 

DhanpatRai & Sons 

3 Water Supply and Waste Water Engineering A K Upadhyay & D Lal S K Kataria & Sons 
4 Environmental Engineering (Volume I & II) Santosh Garg Khanna Publishers 
5 Plumbing- Design and Practice Deolalikar S. G. Tata McGraw Hill 



 

4. COURSE TITLE:: TRANSPORTATION ENGINEERING 
 

Course Code : CEPC-504 

Course Title : Transportation Engineering 

Semester : Fifth 

Number of Credits : 2 [L: 2, T: 0, P: 0] 

Prerequisites : Nil 

Course Category : Program Core 

 

LEARNING OBJECTIVES: Following are the Learning Objectives of this course: 

LO1 : Understand the importance and development of roads in India; explain classification systems; 

identify factors affecting road alignment; describe different types of highway surveys. 

LO2 : Apply principles of highway geometric design including cross-sections, sight distance, 

gradients, and super-elevation; analyze factors affecting safe and efficient road design. 

LO3 : Identify different pavement materials and their properties; perform and interpret standard 

tests; understand construction methods of flexible and rigid pavements 

LO4 : Understand traffic characteristics; analyze traffic volume and speed data; identify and apply 

traffic control devices and intersection designs. 

LO5 : Understand the design and construction of hill roads; analyze drainage requirements; explain 

surface and subsurface drainage systems 

 

COURSE OUTCOME: After the end of the course, students will be able to:  

C

O

1 

: 
Explain the development, classification, and alignment of roads along with highway survey 

methods. 

 

C

O

2 

: Apply geometric design principles for safe and efficient highway design. 

C

O

3 

: Analyze pavement materials, tests, and construction methods of flexible and rigid pavements. 

C

O

4 

: 
Evaluate traffic engineering systems, hill road design, and drainage requirements in highways. 

 

 

TEACHING SCHEME: (IN HOURS/WEEK) 

Theory Practical (credit) 

Lecture Tutorial Total credits 

2 0 2 0 

TEACHING SCHEME: (IN HOURS) 

Theory Practical 

Lecture Tutorial Total 

30 0 30 0 

EXAMINATION SCHEME: 



Theory Practical Total 

Marks 
Pass 

Marks 

ESE IA ESE IA 

100 40 
Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

60 24 40 16 --- -- -- -- 

 

 

DETAILED COURSE CONTENT: 

Unit Title Contents Hours 

1 Introduction Importance of roads in India; History and development of roads in 

India; IRC classification of roads;  Road alignment and factors 

affecting alignment; Surveys: Reconnaissance, Preliminary and 

Location survey 

2 

2 Geometric 

Design of 

Highways 

Cross-sections in embankment and cutting; Elements: right of way, 

boundary line, building line, control line, carriageway, shoulder, 

berm; Land width standards; Design speeds; Roadway and 

carriageway width (single & two lane) in plain, rolling, 

mountainous terrains; Camber: objectives, methods, IRC values; 

Sight distance: types and components; Setback distance; Extra 

widening; Gradients and IRC standards; Grade compensation; 

Super-elevation: objectives & methods; Transition curves; 

Widening on curves; Vertical curves (summit & valley) 

10 

3 Pavement 

Materials and 

Construction 

Road materials: Soil, Bitumen, Cement Concrete; Tests: CBR, Los 

Angeles Abrasion, Impact, Crushing Value, Shape test; Bitumen 

tests: Penetration, Ductility, Softening point, Flash & Fire point; 

Types and grades of bitumen; Pavement: definition, types, 

components; Construction of WBM, Flexible and Rigid pavements; 

Comparison of pavements; Pavement joints: necessity, types, fillers, 

sealers, dowel bars 

10 

4 Traffic 

Engineering 

Traffic volume study; Traffic control devices: signs, markings, 

signals, traffic islands, crass barriers, cates eye/road stud, speed 

breaker, rumble strip;  Intersections: at-grade and grade-separated; 

Spot speed study; Origin and destination study 

4 

5 Hill Roads and 

Drainage 

Hill roads: parts, functions, formation, curves and sections; 

Drainage: surface drainage (side gutters, catch water drains); 

Subsurface drainage: necessity, longitudinal and cross drainage 

3 

 

 

Table of Specification 

Units 

 

Allotted 

Hours 

Objective ShortAnswer Type Long Answers Type Total 

Marks R U AP R U AP AN R U AP AN E C 

1. 3 1 -- -- 1  -- -- 5 -- -- -- -- -- 7 

2. 10 2 3 1 -- 2 -- -- -- -- -- -- 10 -- 18 

3. 10 2 4 -- 2 3 -- -- -- -- 4 5 -- -- 20 

4. 4 1 -- -- -- 2 -- -- -- 5 -- -- -- -- 8 

5. 3 1 -- -- 2 -- -- -- 4 -- -- -- -- -- 7 



Total 30 7 7 1 5 7 -- -- 9 5 4 5 10 -- 60 

Total Marks 15 12 33 60 

 

NB:R: Remember, U: Understand, AP: Apply, AN:Analyze, E: Evaluate, C: Create 

 

REFERENCE BOOK LIST:  

Sl No. Book Name Author Name 
Publishing House,  

Volume, ISBN 

1. Highway Engineering 
Khanna S.K., Justo, C E 

G and Veeraragavan, A. 

Nem Chand and Brothers, 

Roorkee. 

2. Transportation Engineering Arora, N. L. Khanna Publishers, Delhi. 

3. 
Highway, Railway, Airport and 

Harbour Engineering 
Subramanian, K.P., 

Scitech Publications, 

Hyderabad. 

4. 
Principles, Practice and Design of 

Highway Engineering 
Sharma, S.K., 

S. Chand Publication, 

New Delhi. 

 

 

 

5. COURSE TITLE:: GEOTECHNICAL ENGINEERING LAB 

Course Code : CEPC- 505 

Course Title : Geotechnical Engineering Laboratory 

Semester : Fifth 

Number of Credits : 1 [L: 0, T: 0, P: 2] 

Prerequisites : NIL 

Course Category : Program Core (PC) 

LEARNING OBJECTIVES: Following are the Learning Objectives of this course: 

LO1 : To determine various physical and index properties of soil. 

LO2 : To estimate permeability and shear strength of soil. 

LO3 : To know the procedure for performing CBR test. 

LO4 : To determine MDD and OMC for soil stabilization. 

LO5 : To learn various soil stabilization and compaction methods. 

 

COURSE OUTCOME:  After the end of the course, students will be able to:  

CO1 : Identify the types, characteristics of rocks and sub soil strata of earth. 

CO2 : Use the results of physical properties of soil related to given construction activities. 

CO3 : Interpret the results of permeability and shear strength tests for foundation analysis. 

CO4 : Interpret the results of soil bearing capacity for effective design of foundation. 

CO5 : Ascertain OMC to attain maximum compaction and stabilization. 

 

TEACHING SCHEME: (credits) 

Theory Practical (credit) 

Lecture Tutorial Total credits 

0 0 0 1 

 



TEACHING SCHEME: (hours/week) 

Theory Practical 

Lecture Tutorial Total 

0 0 0 30 

EXAMINATION SCHEME: 

Theory Practical Total 

Marks 
Pass 

Marks 

ESE IA ESE IA 

100 40 
Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

--- --- --- -- 40 16 60 24 

 

 

 

LIST OF PRACTICALS TO BE PERFORMED: 

Sl 

no 

Practical to be performed 

1 Identification of rocks from the given specimens 

2 Determination of water content of a given soil sample by oven drying as per IS:2720(Pt-II) 

3 Determination of specific gravity of soil by pycnometer method as per IS:2720(Pt-III) 

4 Determination of dry unit weight of soil in the field by core cutter method as per IS:2720(Pt-

XXIX) 

5 Determination of dry unit weight of soil in the field by sand replacement method as per 

IS:2720(Pt-XXVIII) 

6 Determination of liquid limit, plastic limit of soil as per IS:2720(Pt-V) 

7 Determination of shrinkage limit, of soil as per IS:2720(Pt-V) 

8 Determination of grain size distribution of soil by mechanical sieve analysis as per IS:2720(Pt-IV) 

9 Hydrometer Method of Analysis - Classification of Soils IS: 2720 (Part 4) – 1985 (Reaffirmed-

2006). 

10 Determination of coefficient of permeability of soil by constant head and falling head test as per 

IS:2720(Pt-VII) 

11 Determination of shear strength of soil by direct shear test  as per IS:2720(Pt-XIII)and by vane 

shear test as per IS:2720(Pt-XXX) 

12 Determination of MDD and OMC of soil by standard proctor test as per IS:2720(Pt-VII) 

13 Determination of shear strength of CBR value of soil as per IS:2720(Pt-VI) 

 

REFERENCE BOOK LIST:  

Sl 

No. 
Book Name Author Name 

Publishing House,  

Volume, ISBN 

1. Soil Mechanics and Foundation Engg B.C. Punmia Laxmi Publication, Delhi 

2. 
A text book of soil mechanics and 

foundation engineering 
V.N.S Murthy CBS Publishers ,New Delhi 

3. Geotechnical engineering 
T.N. Ramamurthy & 

T.G. Sitharam 

S Chand & Company Ltd, 

New Delhi 

4. 
Soil mechanics and foundation 

engineering 
P Raj Purushothama Pearson India 



5. Geotechnical engineering B.J. Kadamalkar 
Vidyarthi Griha Prakashan, 

Pune 

6 
Soil mechanics and foundation 

engineering 
K.R. Arora Standard publishers 

7. 
Soil mechanics and foundation 

engineering 
Dr Alom Singh  

8. Soil & Foundation Engineering A.K. Upadhya S.K Kataria & Sons 

9. IS Code  
IS 2720 (All relevant 

part) 
BIS 

 

 

 
 

6. COURSE TITLE:: ENVIRONMENTAL ENGINEERING LAB 

 

Course code CEPC-506 

Course Title Environmental  Engineering Lab. 

Semester Fifth 

Number of Credits 1 (L: 0, T: 0, P: 2) 

Prerequisites NIL 

Course Category Program core course 

 

COURSE OBJECTIVES: After the end of the course, students will be able to:  

 

CO1 : To learn the tests for measuring the quality of drinking water as per standards. 

CO2 : To learn the determination of BOD and COD requirement in sewage. 

CO3 : To understand the plotting of water supply scheme highlighting different features. 

TEACHING SCHEME: (credits) 

Theory Practical (credit) 

Lecture Tutorial Total credits 

0 0 0 1 

 

TEACHING SCHEME: (hours/week) 

Theory Practical 

Lecture Tutorial Total 

0 0 0 30 

EXAMINATION SCHEME: 

Theory Practical Total 

Marks 
Pass 

Marks 

ESE IA ESE IA 

100 40 
Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

--- --- --- -- 40 16 60 24 

 

 

LIST OF PRACTICALS TO BE PERFORMED: 



 

S.No Name of test 

1 To determine hardness of given water sample. 

2 To determine the turbidity of the given sample of water. 

3 To determine residual chlorine in a given sample of water. 

4 To determine suspended solids, dissolved solids and total solids of water sample. 

5 To determine the optimum dose of coagulant in the given sample by Jar test. 

6 To determine the dissolved oxygen in a sample of water. 

7 To determine B.O.D. of given sample of waste water. 

8 To determine suspended solids, dissolved solids and total solids of waste water sample. 

9 To determine the dissolved oxygen in a sample of sewage. 

10 Design a Septic Tank for the public building such as hostel or hospital. Draw plan and section of 

the same along with the drainage arrangement in soak pit. 

11 To determine C.O.D.  of given sample of sewage.  

12 To determine the pH value of given sample of sewage. 

13 Prepare a report of a field visit to water treatment plant 

 

Suggested learning resources: 

Sl 

No. 
Book Name Author Name 

Publishing House,  

Volume, ISBN 

1. Environmental Engineering Sharma S. C, 
Khanna Publishing House, 

New Delhi 

2. 
Environmental Engineering Vol. I and 

Vol 
Garg S. K, 

Khanna Publishers 

 

3. 
Water Supply and Sanitary 

Engineering 
Birdie, G. S. and J. S. 

Dhanpat Rai 

 

4. 
Environmental Engineering, Vol I and 

II 
Punmia, B C, Laxmi Publishers 

5. Environmental Engineering Basak N N McGraw Hill Publishers 

 

 

 

7. COURSE TITLE:: TRANSPORTATION ENGINEERING LAB 

 

Course Code : CEPC-507 

Course Title : Transportation Engineering Lab 

Semester : Fifth 

Number of Credits : 1 [L: 0, T: 0, P: 1] 

Prerequisites : Basic knowledge of material testing Lab 

Course Category : Program Core 

 

LEARNING OBJECTIVES: Following are the Learning Objectives of this course: 

LO1 : To identify the different types of roads as per IRC recommendations 

LO2 : To perform different tests on road materials 

LO3 : To identify different materials like coal tar, bitumen,coarse aggregates used in road 

construction 



 

COURSE OUTCOME: After the end of the course, students will be able to:  

CO1 : Understand the suitability of various materials for road construction 

CO2 : Select the most suitable material samples for road construction after testing for different 

physical properties 

CO3 : Identify the various road defects 

 

TEACHING SCHEME: (credits) 

Theory Practical (credit) 

Lecture Tutorial Total credits 

0 0 0 1 

 

TEACHING SCHEME: (hours/week) 

Theory Practical 

Lecture Tutorial Total 

0 0 0 30 

EXAMINATION SCHEME: 

Theory Practical Total 

Marks 
Pass 

Marks 

ESE IA ESE IA 

100 40 
Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

--- --- --- -- 40 16 60 24 

 

LIST OF PRACTICALS TO BE PERFORMED: 

 

S.No Name of test 

1 Determination of impact value of coarse aggregates 

2 Determination of crushing value of coarse aggregates 

3 Determination of abrasion value of coarse aggregates 

4 Shape test (flakiness index and elongation index) of coarse aggregates 

5 Bulk density of coarse aggregates 

6 Ten percent fine value of coarse aggregates 

7 Determination of California Bearing ratio of the sub grade soil 

8 Determination of Penetration values of Bitumen 

9 Determination of softening point of Bitumen 

10 Determination of ductility of bitumen 

11 Determination of viscosity of tar/ bitumen. 

12 Flash and Fire Point test of bitumen 

13 Bituminous mix design 

14 Visit the constructed road for visual inspection to identify defects and suggest remedial measures. 

15 Visit the road of any one type (flexible or rigid) to know the drainage 

 

 

REFERENCE BOOK LIST:  



Sl No. Book Name Author Name 
Publishing House,  

Volume, ISBN 

1. Highway Engineering 

Khanna S.K., Justo, 

CEGand 

Veeraragavan, A. 

Nem Chand and 

Brothers, 

Roorkee. 

2. Transportation Engineering Arora, N. L. Khanna Publishers, Delhi. 

3. 
Highway, Railway, Airport and 

Harbour Engineering 
Subramanian, K.P., 

Scitech Publications, 

Hyderabad. 

4. 
Laboratory Manual in Highway 

Engineering 

Duggal, Ajay K. and 

Puri, V. P., 

New Age International 

(P) Limited, Publishers, 

New Delhi. 

 

 

 

8 (A). COURSE TITLE:: TRANSPORTATION ENGINEERING-II (RTE) 
Course Code : CEPE-501 

Course Title : Transportation Engineering-II 

Semester : Fifth 

Number of Credits : 3 [L: 3, T: 0, P: 0] 

Prerequisites : Basic knowledge of Transportation -I 

Course Category : Program Elective-II 

 
COURSE OUTCOMES: On successful completion students will be able to: 

CO1 Identify the various modes of transportation. 

CO2 Identify the components of railway tracks. 

CO3 Overview of railway Engineering and its operations. 

CO4 Identify the components of Tunnel, it's necessity and classifications. 

CO5 Identify the factors of Tunnel and its study on some major key components.    

 

TEACHING SCHEME: (IN HOURS/WEEK) 

Theory Practical (credit) 

Lecture Tutorial Total credits 

3 -- 3 0 

 

TEACHING SCHEME: (IN HOURS) 

Theory Practical 

Lecture Tutorial Total 

45 0 45 0 

EXAMINATION SCHEME: 

Theory Practical Total 

Marks 

Pass 

Marks 

ESE IA ESE IA 

100 40 
Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

60 24 40 16 --- -- -- -- 



 

 

 

 

 

 

DETAILED COURSE CONTENT: 

Units Detailed Contents 
Contact 

Hour/  

UNIT-I 

Overview of 

Transportation 

Engineering 

1.1 Role of transportation in the development of nation,  

1.2 Different modes of transportation – land way, waterway, airway. 

Merits and demerits of  roadway and railway; 

7  

UNIT-II 

Basics of 

Railway 

Engineering 

2.1 Classification of Indian Railways, zones of Indian Railways. 

2.2 Permanent way: Ideal requirement, Components; Rail Gauge, types, 

factors affecting selection of a gauge. 

2.3 Rail, Rail Joints - requirements, types. 

2.4 Creep of rail: causes and prevention. 

2.5 Sleepers - functions and Requirement, types - concrete sleepers and 

their density. 

2.6 Ballast - function and types, suitability. 

2.7 Rail fixtures and fastenings – fish plate, spikes, bolts, keys, bearing 

plates, chairs-types of anchors and anti-creepers. 

9  

 

UNIT-III 

Track 

geometrics, 

Construction 

and 

Maintenance 

3.1 Alignment- Factors governing rail alignment. 

3.2 Track Cross sections standard cross section of single and double line 

in cutting and embankment. Important terms-permanent land, formation 

width, side drains, 

3.3 Railway Track Geometrics: Gradient, curves- types and factors 

affecting, grade compensation, super elevation, limits of Super elevation 

on curves, cant deficiency, negative cant, coning of wheel, tilting of rail. 

3.4 Branching of Tracks, Points and crossings, Turn out- types, 

components, functions and inspection. Track junctions: crossovers, 

scissor cross over, diamond crossing, track triangle. 

3.5 Station -Purpose, requirement of railway station, important technical 

terms, types of railway station, factors affecting site selection for railway 

station. 

3.6 Station yard: Classification- Passenger, goods, locomotive and 

marshalling yards. Function & drawbacks of marshalling yards. 

3.7 Track Maintenance- Necessity, Classification, Tools required 

for track maintenance with their functions, organisation of track 

maintenance, Duties of permanent way inspector, gang mate and 

key man. 

11  

 



 

Table of Specification 

Units 

 

Allotted 

Hours 

Objective Short Answer 

Type 

Long Answers Type Total 

Marks 

R U AP R U AP AN R U AP AN E C 

1. 7 1 -- -- 2 2 2 -- 2 3 -- -- -- -- 12 

2. 9 1 2 -- 3 2 -- -- 2 4 -- -- -- -- 14 

3. 11 2 2 -- -- -- 2 -- -- 4 -- 7 -- -- 17 

4. 7 1 2 1 -- 1 -- -- -- 2 -- -- -- -- 7 

5. 11 1 2 -- -- 1 -- -- -- 2 4 -- -- -- 10 

Total 45 6 8 1 5 6 4 -- 4 15 4 7 -- -- 60 

Total Marks 15 15 30 60 

 

REFERENCE BOOK LIST:  

Sl 

No. 
Book Name Author Name 

Publishing House, Volume, 

ISBN 

1 Transportation Engineering Arora, N. L Khanna Publishers, Delhi. 

2 
A Textbook of Railway 

Engineering 
Saxena S C and Arora S P Dhanpat Rai Publication 

3 
Road, Railways, Bridge and 

Tunnel Engg 
Birdi, Ahuja 

Standard Book House, New 

Delhi 

4 
Highway, Railway, Airport 

and Harbour Engineering 
Subramanian, K.P. 

Scitech Publications, Hyderabad. 

 

 

 

 

 

 

 

 

 

UNIT-IV 

Basics of 

Tunnel 

Engineering 

4.1 Define Tunnels. 

4.2 Classify Tunnels. 

4.3 Tunnel cross sections for highway and railways. 

4.4 Investigation and surveying. 

4.5 Shaft construction and its purpose. 

7  

 

UNIT-V 

Key 

components of 

Tunnel 

Engineering 

5.1 Methods of Tunnelling in soft rock-needle beam method. 

5.2 Methods of Tunnelling in hard rock full face heading method. 

5.3 Precautions in construction of tunnels. 

5.4 Drilling equipment. 

5.5 Types of explosives used in tunneling. 

5.6 Tunnel lining and ventilation. 

11  

 

Total Contact Hours 
45  

 



 

 

 

 

 

8 (B). COURSE TITLE:: ADVANCED CONSTRUCTION TECHNOLOGY 

Course Code : CEPE -502 

Course Title : Advanced Construction Technology 

Semester : Fifth  

Number of Credits :   3 [L:3, T:0, P:0] 

Prerequisites : Nil 

Course Category : Program Elective-II 

 

LEARNING OBJECTIVES: 

LO1 : To gain knowledge on different materials in advanced construction 

LO2 : To know different methods in concreting. 

LO3 : To know the relevance of advanced construction methods for particular site condition 

LO4 : To identify the requisite hoisting and conveying machinery for the given situation. 

 

COURSE OUTCOME: After the end of the course, students will be able to:  

CO1 : Use relevant materials in advanced construction of structures 

CO2 : Use relevant method of concreting and equipment according to type of construction  

CO3 : Apply advanced construction methods for given site condition. 

CO4 : Select suitable hoisting and conveying equipment for a given situation  

CO5 : Identify advanced equipment required for a particular site condition 

 

TEACHING SCHEME: (in Credits) 

Theory Practical (credit) 

Lecture Tutorial Total credits 

3 0 3 0 

 

TEACHING SCHEME: (in hours) 

Theory Practical 

Lecture Tutorial Total Practical 

45 hours - 45 - 

 

EXAMINATION SCHEME: 

Theory Practical Total 

Marks 

Examination IA Practical Exam IA 100 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

60 24 40 16 - - - - 

 

 

 



 

 

 

 

 

DETAILED COURSE CONTENT: 

Unit Chapter Title Contents Hours 

1 Advanced 

Construction 

Materials 

Fibres: Use and properties of steel, polypropylene, carbon and glass 

fibres. 

Plastics: Use and properties of PVC, RPVC, HDPE, FRP, GRP 

Miscellaneous Materials: Properties and uses of acoustics materials, 

wall claddings, plaster boards, micro-silica, waterproofing materials, 

adhesives. 

Use of waste products and industrial by products in bricks, blocks, 

concrete and mortar 

8 

2 Advanced 

Concreting 

Methods and 

Equipments 

Ready Mix Concrete: Necessity and use of ready mix concrete. 

Products and equipments for ready mix concrete plant. Conveying of 

ready mix concrete, transit mixers 

Vibrators for concrete consolidation: Internal, needle, surface, 

platform and form vibrators 

Underwater Concreting: Procedure and equipments required for 

Tremie method, Drop 

bucket method. Properties, workability and water cement ratio of the 

concrete. 

Special concrete: procedure and uses of special concretes: Roller 

compacted concrete, 

Self-compacting concrete (SCC), Steel fibre reinforced concrete, 

Foam concrete, shotcreting. 

10 

3 Advanced 

Technology in 

Constructions 

Construction of bridges and flyovers: Equipments and machineries 

required for foundation and super structure. 

Construction of multi-storeyed Building: Equipments and machinery 

required for construction of multi-storeyed building such as use of 

lifts, belt conveyers, pumping of concrete. Slip Formwork-

advantages and method  

Prefabricated construction: Methods of prefabrication, Plant 

fabrication and site fabrication, 

All prefabricated building elements such as wall panels, slab panels, 

beams, columns, door and window frames etc. Equipments and 

machineries used for placing and Jointing of prefabricated elements. 

Strengthening of embankments by soil reinforcing techniques using 

geo-synthetics 

10 

4 Hoisting and 

Conveying 

Equipments 

Hoisting Equipments: Principles and working of Derrick-Pole, Gin 

Pole, Crane, Power driven scotch derrick crane, Hand operated crane, 

Locomotive crane, Tower crane, Lattice Girder, 

Winches, Elevators, ladders. Crawler cranes, Truck mounted cranes, 

Gantry cranes, Mast cranes. 

Conveying Equipments: Working of belt conveyers, types of belts 

7 



and conveying mechanism. 

Capacity and use of dumpers, tractors and trucks. 

5 Miscellaneous 

Machineries 

and 

Equipments 

Excavation Equipments: Use, working and output of following 

machinery – bull dozers , scrapers, graders, Clam Shell, trenching 

equipment, Tunnel boring machine, Wheel mounted belt loaders, 

power shovels, JCB, and drag lines. 

 Compacting Equipments: Output of different types of rollers such as 

plain rollers, ship footed rollers, vibratory, pneumatic rollers 

rammers. 

Miscellaneous Equipments: Working and selection of equipments: 

Pile driving equipments, Pile hammers, Hot mix bitumen plant, 

bitumen paver, grouting equipment, guniting equipments, 

floor polishing and cutting machine selection of drilling pattern for 

blasting, Bentonite/mud slurry in drilling, Explosives for blasting, 

Dynamite, process of using explosives. 

10 

Total Contact Hours 45 

 

Table of Specification  

Units 

 

Allotted 

Hours 

Objective Short Answer 

Type 

Long Answers Type Total 

Marks 

R U AP R U AP AN R U AP AN E C 

1 8 1 1 1 - 1 - - 3 3 - - - - 10 

2 10 1 1 1 - 1 1 - - 2 3 - - - 10 

3 10 1 1 1 1 1 - - 3 3 4 - - - 15 

4 7 1 1 1 1 - 1 - - 3 2 - - - 10 

5 10 1 1 1 1 1 1 - 3 3 3 - - - 15 

Total 45 5 5 5 3 4 3  9 14 12    60 

Total Marks 15 10 35  

 

REFERENCE BOOK LIST:  

Sl No. Book Name Author Name Publishing House, Volume, ISBN 

1 
Construction Engineering 

and Management 

Sharma S C and 

Deodhar S V, 

Khanna Book 

Publishing, New Delhi 

2 
Construction Technology 

Vol. I to II, 
Chudly, R., ELBS-Longman Group. 

3 
Construction Planning 

Equipment and Methods 
Peurifoy, R. L., 

McGraw Hill Co. Ltd. New 

York. 

4 
Construction Engineering 

and Management 
Seetharaman Umesh Publication, New Delhi 

5 
Construction Management 

and Planning 

Sengupta, B. and 

Guha 

McGraw Hill Education, 

New Delhi 

6. Materials of Construction Smith, R. C McGraw Hill Co. Ltd. 

7. 
Construction Planning and 

Equipment 

Satyanarayana, R 

Saxena 

Standard Publication, 

New Delhi 

 



8 (C ). COURSE TITLE:: RISK MANAGEMENT PRACTICES IN 

CONSTRUCTION 

Course Code : CEPE-503 

Course Title : Risk management practices in construction 

Semester : Fifth 

Number of Credits : 3 [L: 3, T: 0, P: 0] 

Course Category : Program Elective 

 

LEARNING OBJECTIVES: 

 

LO1 : To introduce the concept of risk management in construction projects. 

LO2 : To identify and analyze the different types of risks involved in construction projects. 

LO3 : To develop skills in the application of risk management techniques and tools in construction. 

LO4 : To explore various strategies for minimizing or managing construction-related risks. 

LO5 : To understand the legal, economic, and safety aspects of risk management in the construction 

industry. 

 

COURSE OUTCOME: After the end of the course, students will be able to: 

CO1 : Understand key concepts in risk management specific to the construction industry,  

Identify and evaluate different types of risks in construction projects. 

CO2 : Develop risk management plans and strategies for construction projects. 

CO3 : Apply risk analysis techniques such as qualitative and quantitative analysis. 

CO4 : Implement mitigation measures to control or reduce construction risks. 

CO5 : Understand the importance of legal and safety issues related to risk management. 

EXAMINATION SCHEME: 

 

Theory Practical Total 

Marks/pass 

marks 

Examination IA Practical Exam IA  

100/40 Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

60 24 40 16 -- -- -- -- 

 

 

 DETAILED COURSE CONTENT: 

 

Unit Chapter Title Contents Hours 

I Introduction to 

Risk 

Management 

And 

Identification 

Definition of Risk Management and its Importance in 

construction. 

Types of Construction Risks: Financial, technical, safety, 

environmental, legal, political, etc. 

Methods of identifying risks. 

Tools for documenting and tracking risks. 

What are the Risk Management Process: Identification, 

 

10 



assessment, evaluation, response, monitoring, and control 

II Risk 

Assessment 

Creation and maintenance of risk register 

Risk Analysis: Qualitative. Quantitative risk analysis. 

Risk Probability and Impact Matrix: Classifying risks based on 

probability and impact. 

06 

III Risk Response 

Strategies 

Risk Avoidance: Modifying project plans to avoid risks. Risk 

Mitigation: Reducing the probability or impact of risks. 

Risk Transfer: Out sourcing risks through contracts, insurance, 

etc. 

Risk Acceptance: Acknowledging risks and planning for 

contingencies. 

07 

IV Risk 

Monitoring 

and Control 

Risk Monitoring: Tracking identified risks, monitoring residual 

risks, and identifying new risks. 

Risk Control Measures: Implementing corrective actions, 

tracking performance by studying key Performance Indicators 

(KPIs) and preparing risk reviews 

08 

V Legal, Ethical, 

and Safety 

Aspects of 

Risk 

Management 

Understanding the legal responsibilities of stakeholders. 

Ethical decision-making in risk management. 

Managing safety and health risks on construction sites. 

08 

VI Case Studies 

And Real- 

World 

applications 

Case Study Analysis: Review of real construction project risks, 

how they were managed, and lessons learned. 

Guest Lectures/Industry Insights: Insights from industry 

professionals regarding risk management practices 

06 

  Total Contact Hours 45 Hrs 

Table of Specification 



Units Allotted 

Hours 

Objective ShortAnswer 

Type 

LongAnswersType Total 

Marks 

R U AP R U AP AN R U AP AN E C 

I 10 2 1 0 1 1 0 0 2 3 0 1 1 0 12 

II 6 2 2 0 2 1 0 0 2 2 0 0 1 0 12 

III 7 0 1 0 3 2 1 2 0 2 0 0 0 0 11 

IV 8 2 1 1 2 1 0 0 2 2 0 0 0 0 11 

V 8 2 2 0 1 1 1 0 0 0 0 0 0 0 07 

VI 6 0 0 0 1 1 1 0 1 1 1 1 0 0 07 

Total Marks              60 



 

 

NB: R: Remember, U: Understand, AP: Apply, AN: Analyze, E:Evaluate, C:Create 

 

REFERENCE BOOK LIST: 

 

Sl 

No. 

Book Name Author Name Publishing House, Volume, ISBN 

 

1 

Understanding risk 

management in 

construction projects 

Dr Amrit Bijon 

Dutta 

Evince pub Publishing 

ISBN13:9789390197682 

2 Risks and deterrents in 

Construction projects 

Pawan Dua Notion Press 

ISBN:9781636697222 

 

3 

Risk management for 

design and construction 

Ovidiu Cretu, 

Robert Stewart, G 

TerryBerends 

John Wiley and sons Inc 

ISBN: 9781118028629 

 

4 

Risk management in 

Engineering and  

Construction 

Stephen O,Ogunlana 

And Prasanta Kumar 

Dey 

Spon Research 

ISBN13: 978-1032177243 

5 Managing risk in 

Construction projects 

Nigel J Smith Wiley–Blackwell 

ISBN13: 978-1118347232 

 

 

 

9 (A). COURSE TITLE:: ENTREPRENEURSHIP: LAYING 

FOUNDATION AND PREPARING FOR LAUNCH  

(INFOSYS SPRINGBOARD) 

Course Title : Entrepreneurship: Laying Foundation And Preparing 

For Launch 

Course Code : OE-I-017 

Semester : Fifth 

Number of Credits : 2 [L: 2, T: 0, P: 0] 

Prerequisites : Nil 

Course Category : Open Elective 

 
Online Course Link: ……. 

 

 

 

 

 

 



 

 

9(B). COURSE TITLE:: PRODUCT VERIFICATION & 

ANALYSIS (TATA TECHNOLOGIES) 

Course Title: Product Verification & Analysis  

1. Course Title: Product Verification & Analysis  

2. Course Code: OE-T-305 

3. Credit: 2 

4. Semester:  

5. Teaching Scheme (in hours/week):  

Lecture Tutorial Practical Total 

1 0 2 2 

 

5. Examination Scheme:  

Marks distribution for TATA Courses (OE): 

  Theory Practical 

Marks 
Credit 

Internal 

Assessment 

(IA) 

IA (Theory) 

(TA+HACT) 
ESE PA PT 

TA HACT Total Pass Total Pass Total Pass Total Pass Total Pass 

3 13 16 6 24 10 36 14 24 10 100 40 2 

 

Exam time duration: 

Theory time: 1 Hour 

Practical Examination: 2 Hours 

Break Up of Internal Assessment Marks: 

Internal Assessment for Theory (TA+HA&CT) 

Compone

nt 

Teacher's Assessment (TA) 
Home Assignment & Class Test 

(HA&CT) 

Total 
Attendan

ce 

Discipli

ne 

Class 

Participati

on 

Home 

Assignmen

t 

Presentati

on/Semina

r 

Quiz 
Class 

Test 



Maximum 

Marks 
1 1 1 3 3 2 5 16 

 

Internal Assessment for Practical (PA) 

Component Maximum Marks 

Teacher's Assessment (TA) 

Attendance 10 

Discipline 2 

Practical Assignment 

Practical Work and/or Laboratory 10 

Presentation 8 

Viva 6 

Total 36 

 

6. Intended learning object:  

This course will enable the students to:  

 Understand the basic concept of design, CAD modelling, FEA concepts and real time 

simulation methods. 

 Hands on working experience on important areas in Product Verification & Analysis 

using analytical software. It includes Basics of Product design & development, 3D 

modelling, FEA basics and Meshing, Structural, modal Analysis, Buckling & other types of 

analysis, industrial case studies and mini projects 

 

7. Course outcome (CO):  

After completion of the course the student will be able to:  

 CO1 (Remembering): Explain the fundamentals and mathematical basis of the Finite 

Element Method (FEM). 

 CO2 (Understanding): Create, simplify, and prepare CAD geometry for simulation. 

 CO3 (Applying): Perform meshing operations and assess mesh quality for accuracy in 

FEA software. 



 CO4 (Analysing): Conduct various type of analysis and interpret result for product 

optimization.  

 CO5 (Evaluating): Correlate simulation results with analytical and experimental data. 

 

8. Detailed Course Content:  

Sl. 

No. 
Course contents Duration 

(in Hours) 

1 Overview of Product Design and Development 

 Industrial safety practices. 

 Overview of Product Design and Development. 

 Importance of Product Verification and Validation. 

 Computer aided design software. 

 CAD software: User interface, basic settings & customization for 

creation of geometry. 

 2D sketching in CAD software. 

 3D Modelling in CAD software. 

 Assembly design in CAD software. 

 Design Modifications. 

 Bill of Material. 

 Import and export concept in CAD software. 

 

3 

2 

 

 

 

 

 

Finite Element Analysis (FEA) and Meshing 

 Basics of strength of materials.  

 Theory of elasticity.  

 Introduction to Finite Element Analysis (FEA). 

 FEA software user interface. 

 Geometry creation and editing in FEA software.   

 Importing Geometry.   

 Geometry cleanup & editing.  

 Concept of Mid Surface Extraction. 

 Basics of Discretization (Meshing). 

 Understanding of basics of Meshing such as nodes, elements etc.   

 Selection of the mesh / element based on the structure.   

 Mesh quality Parameters & refinement of meshing. 

4 



 

3 

 

 

 

 

 

 

Material properties, loads and Boundary conditions 

 Introduction to engineering material.  

 Importance of Material Property and geometrical properties.  

 Overview of material library in FEA software.  

Types of Loads   

 

4 

4 Static and Modal Analysis  

 Overview of structural static and modal analysis.  

 Load and boundary conditions.  

 Static structural optimization.  

 Post-processing in FEA software.  

 Result interpretation.   

 Industrial case study  

 

2 

5 Advance FEA analysis. 

  Concept of Buckling Analysis.   

 Concept Thermal Analysis.   

 Concept of Thermo-Mechanical Analysis.  

 Concept of Nonlinear Analysis, Other Types of Analysis.  

 Countermeasure & Recommendations.  

Industrial case study  

 

2 

9. Suggested Implementation strategies: Lecture, PPT, Video  

10. Suggested Learning Resources:  

a. Book Lists  



 A Textbook of Finite Element Method: Pushpam Kumar Sinha Publisher- S.K. Kataria & Sons 

 Overview of Validation and Basic Concepts of Process Validation- Authors: Deerghayu Pant, 

Kashif Hussain, Praveen Kumar Ashok 

 Engineering Drawing with AutoCAD – B.V.R. Gupta & M. Raja Roy 

 

b. Video links: 

 https://nptel.ac.in/course 

c. Manuals



List of Experiments 

Sl. 

No. 

Name of Experiment Hours CO 

1. a. Demonstration of safety equipment.  

b. Use of Personal protective equipment (PPE)  

1 CO1 

2. Perform basic setting & customization for CAE software 2 CO1 

3. 1D ,2D & 3D Model creation in FEA software.  2 CO1 

4. Practice of Import and export of CAD model 1 CO1 

5. Clean and prepare imported CAD models in FEA software 1 CO2 

6. Perform meshing and check mesh quality in FEA software 2 CO2 

7. Apply material properties by 

using FEA library & create new material in FEA software. Apply 

boundary conditions to 1D, 2D, and 3D elements. 

3 CO2 

8. Perform static structural analysis, generate and interpret the result 

report 

3 CO3 

9. Perform modal analysis, generate and interpret the result report 3 CO3 

10. Optimize the design, perform static analysis, and compare results in a 

report 

2 CO4 

11. Perform Buckling analysis, generate and interpret the result report 2 CO4 

12. Create a drafting drawing and bill of materials using CAD software.  2 CO4 

13. Perform thermal analysis, generate and interpret the result report 2 CO5 

14. Perform thermo- mechanical analysis, generate and interpret the 

result report 

2 CO5 

15. Perform nonlinear structural analysis, generate and interpret the result 

report 

1 CO5 

16. Industrial case study 1 CO5 

 

 

 

 



 

9(C). COURSE TITLE:: GREEN BUILDING AND ENERGY 

CONSERVATION 

 
Course Code : CEOE-503 

Course Title : Green Building and Energy Conservation 

Semester : Fifth 

Number of Credits :   2 [L: 2, T: 0, P: 0] 

Prerequisites : Nil 

Course Category : Open Elective 

LEARNING OBJECTIVES: Following are the Learning Objectives of this course: 

LO1 : To know various aspects of green buildings design features 

LO2 : To introduce in construction of green building with energy and water conservation 

technologies. 

LO3 : To know and identify different green building construction materials 

LO4 : To understand about IAQ and its impact. 

LO5 : To learn different rating systems and their criteria 

COURSE OUTCOME: After the end of the course, students will be able to:  

CO1 : Apply effective environmental friendly building technology 

CO2 : Select different building materials for construction 

CO3 : Use alternate source of energy and effective use water 

CO4 : Supervise the construction of green building construction using green materials 

CO5 : Analyze buildings for green rating 

TEACHING SCHEME: (IN HOURS/WEEK) 

Theory Practical (credit) 

Lecture Tutorial Total credits 

2 0 2 0 

TEACHING SCHEME: (IN HOURS) 

Theory Practical 

Lecture Tutorial Total 

30 0 30 0 

EXAMINATION SCHEME: 

Theory Practical Total 

Marks 
Pass 

Marks 

ESE IA ESE IA 

100 40 
Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

60 24 40 16 --- -- -- -- 

 



 

DETAILED COURSE CONTENT: 

Unit Chapter Title Contents Hours 

1. Introduction to 

green building and 

design features 

Definition of Green Building, Benefits of Green 

building, Components/features of Green Building- Site 

selection, Energy Efficiency, Water efficiency, Material 

Efficiency, Indoor Air Quality. 

4 

2. Green building 

and design 

features 

Site selection strategies, Landscaping, building form, 

orientation, building envelope and fenestration,  green 

roofs, walls, and shaded finishes, 

advanced passive heating and cooling techniques. 

6 

3. Water and waste 

water 

management 

Water Efficient Fixtures- Dry or Waterless Urinals, 

Composting toilet, Auto-control valves, Pressure 

reducing devices, rain water harvesting, Storm water 

management. 

4 

4. Energy and energy 

conservation 

Use of renewable energy, Solar water heating system , 

Other energy saving options , High performance glass  

3 

5. Eco-friendly 

materials 

Eco-friendly material- Benefits, Properties, Various 

types of eco-friendly materials,  Use of recycled 

materials-: flyash bricks, recycled ceramic tiles, recycled 

glass tiles, porcelain tiles, wood, steel, aluminium and 

renewable materials, agrifibre  

3 

6. Indoor Air Quality Common Ailments associated with IAQ, Natural air 

ventilation systems, Volatile Organic Compound, Heat, 

Ventilation & Air conditioning 

4 

7. Rating System Rating System -Introduction to (LEED) criteria, 

Indian Green Building council (IGBC) Green rating, 

Green Rating for Integrated Habitat Assessment. 

(GRIHA) criteria. 

Green Building Movement in India. 

Assessment of existing building for green ratings. 

6 

Total Contact Hours 30 

 

Table of Specification 

Units 

 

Allotted 

Hours 

Objective Short Answer 

Type 

Long Answers Type Total 

Marks 

R U AP R U AP AN R U AP AN E C 

1. 4 1 1 -- 1 1 -- -- 2 2 -- -- -- -- 8 

2. 6 1 1 -- 1 1 -- -- 2 4 -- -- -- -- 10 

3. 4 1 1 -- 1 1 -- -- -- 4 -- -- -- -- 8 



4. 3 1 1 -- 1 1 -- -- -- 4 -- -- -- -- 8 

5. 3 1 1 -- -- -- -- -- -- 4 -- -- -- -- 6 

6. 4 1 1 -- -- -- -- -- -- 4 -- -- -- -- 6 

7. 6 1 1 1 - 2 -- - 3 2 4 -- -  14 

Total 30 7 7 1 4 6 -- -- 7 24 4 -- -- -- 60 

Total Marks 15 10 35 60 

 

NB: R: Remember, U: Understand, AP: Apply, AN: Analyze, E: Evaluate, C: Create 

REFERENCE BOOK LIST:  

Sl 

No. 
Book Name Author Name 

Publisher 

 

1. 
Sustainable construction: Green Building design and 

Delivery 
Kibert, C.J., 

John Wiley Hobo- 

ken, New Jersey. 

2. Non-conventional Energy Resources 

Chauhan, D 

S 

Sreevasthava, 

S K., 

New Age 

International 

Publishers, New 

Delhi. 

3. National Rating system-GRIHA,  -- 
TERI Publications  

 

4. Green Building Fundamentals 
HarharaIyer 

G 
Notion Press 

5. Green Building: Principles & Practices 
Dr. Adv. 

HarshulSavla 
 

6. 

Web links and Video Lectures (e-Resources):  

https://www.youtube.com/watch?v=THgQF8zHBW8   

https://www.youtube.com/watch?v=DRO_rIkywxQ  

-- -- 

 

 

 

 
 

 

 

 

 

 

 

https://www.youtube.com/watch?v=THgQF8zHBW8
https://www.youtube.com/watch?v=DRO_rIkywxQ


9(D). COURSE TITLE:: ADVANCED WELDING AND 

PAINTING (TATA TECHNOLOGIES) 

1. Course Title: Advanced Welding & Painting 

1. Course Title: ADVANCED WELDING AND PAINTING 

2. Course Code: OE-T-011 

3. Credit: 2 

4. Semester:  

5. Teaching Scheme (in hours/week):  

Lecture Tutorial Practical Total 

1 0 2 3 

 

5. Examination Scheme:  

Marks distribution for TATA Courses (OE): 

  Theory Practical 

Marks 
Credit 

Internal 

Assessment 

(IA) 

IA (Theory) 

(TA+HACT) 
ESE PA PT 

TA HACT Total Pass Total Pass Total Pass Total Pass Total Pass 

3 13 16 6 24 10 36 14 24 10 100 40 2 

 

Exam time duration: 

Theory time: 1 Hour 

Practical Examination: 2 Hours 

Break Up of Internal Assessment Marks: 

Internal Assessment for Theory (TA+HA&CT) 

Component 

Teacher's Assessment (TA) 
Home Assignment & Class Test 

(HA&CT) 

Total 
Attendan

ce 

Discipli

ne 

Class 

Participati

on 

Home 

Assignmen

t 

Presentati

on/Semina

r 

Quiz 
Class 

Test 

Maximum 

Marks 
1 1 1 3 3 2 5 16 



 

Internal Assessment for Practical (PA) 

Component Maximum Marks 

Teacher's Assessment (TA) 

Attendance 10 

Discipline 2 

Practical Assignment 

Practical Work and/or Laboratory 10 

Presentation 8 

Viva 6 

Total 36 

 

6. Intended learning object:  

This course will enable the students to:  

• Understand industrial safety practices and standards related to welding and painting, 

including workshop safety norms, PPE usage, fire safety, safe handling and maintenance 

of tools and equipment, and occupational safety and health (OSH) practices in 

compliance with industrial regulations. 

• Explain the principles and applications of welding and painting technologies, including 

types of welding processes, electrodes, welding joints, parameters, defects and inspection 

techniques, as well as fundamentals of industrial spray painting, paint types, surface 

preparation, corrosion protection, and quality assurance. 

• Demonstrate hands-on skills in welding and painting operations such as selection of 

welding techniques and equipment, performing welding using XR station simulators with 

predefined and custom parameters, operating spray-painting systems, paint mixing, 

coating application, and adhering to standard operating procedures and safety guidelines. 

• Apply inspection, quality control, and professional documentation practices by 

identifying welding and painting defects, ensuring compliance with standards, 

maintaining job cards, SOPs, inspection reports, and safety checklists in alignment with 

industry best practices. 

 



 

7. Course outcome (CO):  

After completion of the course the student will be able to:  

 CO1 (Remembering): Industrial safety practices, tool maintenance, and OSH protocols 

to ensure a hazard-free workshop environment. 

 CO2 (Understanding): Industrial welding requirements to select appropriate 

techniques and equipment while interpreting technical symbols and inspection methods 

to ensure high-quality, defect-free production. 

 CO3 (Applying): Learn to operate XR welding simulators, including parameter setup, 

safety practices, and troubleshooting, while gaining a solid understanding of welding 

tools and industrial applications. 

 CO4 (Analyzing): Understand industrial painting processes, paint types, and safety 

standards, while gaining skills in spray-painting technology, paint preparation, and 

quality assurance for durable finishes. 

 CO5 (Evaluating): Learn the components and functioning of paint booths and spray-

painting equipment, understand operational parameters, and apply safe, effective 

techniques for industrial surface painting. 

 

8. Detailed Course Content:  

Sl. 

No. 
Course contents Duration 

(in Hours) 

1 Introduction to Industrial Safety Practices  

 Overview of Workshop Safety Practices  

 Personal Protective Equipment (PPE) Awareness 

 Fire Extinguishers & its Types,  

 Safely handling Tools & Equipment,  

 Use of proper Tools & Equipment & its maintenance,  

 OSH & practices to be observed as a precaution  

1 

2 

 

 

 

 

 

Introduction to Welding  

 Introduction and importance of welding in Industry. 

 Types of welding and Filler material & their selection criteria. 

 Advantages and disadvantages of welding joints, Application of 
welding. 

 Welding techniques and its application 

 Selection of welding technique & welding equipment 

 Types of welding joints, its application & symbolic representation on 
drawing. (Welding drawing reading and symbols used for welding) 

 Parameters of Welding Process 

3 



 Defects in welding and its inspection technique. 

 Concept of welding skill and its impact on product quality. 

3 

 

 

 

 

 

 

Introduction to XR station simulator & its welding operations  

 Welding electrode, electrode holder and its types 

 Welding torch and its types and selection criteria 

 Introduction to XR station simulator basic settings and user interface 

 Application and benefit of XR Station simulator. 

 Standard operating procedure for XR station and safety guidelines. 

 Basic troubleshooting and maintenance 

 Industrial case studies for selection of welding equipment’s and XR 
Station. 

 Welding operations with custom parameters selection 
           Welding operations with predefined parameters 

5 

4 Introduction to Industrial Painting 

 Introduction to industrial Paintings and its importance. 

 Fundamentals of Spray-Painting Technology 

 Classification of Spray-Painting Processes (Air and Airless) 

 Paint preparation or mixing as per required shade of color.  

 Different types of paints, coatings, and its selection criteria.  

 Safety precautions and use of equipment. 

 Paint storing guidelines and its standard procedure. 

 Quality assurance in painting and life span for paint. 

 Advancement in painting technology 

 Compliance and Regulations in industrial painting.  

3 

5 Different components of Painting booth, Painting materials & 

Technology 

 Introduction to paint booth & its components 

 Types & components (Air & Airless gun) of spray-painting 
technique 

 Parameters during Spray Painting Operations  

 Spray Painting for different industrial usage.  

 Advantages and disadvantages and its application in Industry 

 Functional working & settings of painting guns. 

 Safety tips for handling spray painting guns. 

3 



 Metal Surface painting – corrosion and its effects 

 

9. Suggested Implementation strategies: Lecture, PPT, Video  

10. Suggested Learning Resources:  

a. Book Lists  

 Supplier Manual 

b. Video links: 

 Videos from Supplier 



List of Experiments 

Sl. 

No. 

Name of Experiment Hours CO 

1 Interactive PPE Safety Practice 1 CO1 

 

2 Material Identification and Sorting Practice 1 CO1 

3 Identification of Emergency and Safety Signs 1 CO1 

4 Identification of Welding Tools and Its Parts 1 CO2 

5 Explore Different Modes of Welding Simulation 2 CO2 

6 Welding Operations with Custom Parameters Selection  2 CO2 

7 Welding Operations with Predefined Parameters 2 CO2 

8 Mini Project on the Welding Operation Setup 2 CO2 

9 Understand and Evaluate Welding Results 1 CO2 

10 Setup of AjnaXR Station 1 CO3 

11 Streaming of Virtual Reality Headset with Computer System 1 CO3 

12 Assembly of Phygital Tools of Welding Simulation 1 CO3 

13 Setup of Safe Working Boundary in Virtual Reality  1 CO3 

14 Assembly of Phygital Tools of Spray-Painting Simulation 1 CO4 

15 Identification of Spray-Painting Tools and Its Parts 1 CO4 

16 Explore Different Modes of Spray-Painting Simulation 2 CO4 

17 Spray Painting Operations in Dexterity Mode 1 CO4 

18 Spray Painting Operations in Industrial Use case 2 CO5 

19 Spray Painting Operation in Real Scale Aircraft  2 CO5 

20 Spray Painting Operation in Real Scale Shipyard  2 CO5 

21 Understand and Evaluate Spray Painting Results 2 CO5 

 

 
 

 



11. COURSE TITLE:: INDIAN CONSTITUTION  

 

Course Code : AU-501 

Course Title : Indian Constitution 

Semester : Fifth 

Number of Credits : 0 [L: 2, T: 0, P: 0] 

Prerequisites : General Knowledge of India 

Knowledge on Indian History 

Knowledge on Role of National Movements in India 

Course Category : Audit Course 

 

LEARNING OBJECTIVES: Following are the Learning Objectives of this course: 

LO1 : Understand the basics of the Indian Constitution. 

LO2 : Understand the concepts of Sovereignty and Democracy as embodied in the 

constitution. 

LO3 : Identify and understand the different Fundamental Rights and Duties guaranteed by the 

Constitution, including their limitations and enforcement mechanisms. 

LO4 : Explain the procedure for amending the Constitution and discuss significant 

amendments made over time. 

LO5 : Understand how to exercise and protect one's fundamental rights. 

 

COURSE OUTCOME:  After the end of the course, students will be able to:  

CO1 : Learn about the Fundamental Rights and Duties of citizens 

CO2 : Learn about the role of the President, Prime Minister, Council of Ministers, and Local 

Administration  

CO3 : Students learn about the Constitution's origin, Evolution, and features 

CO4 : Develop a sense of National and Patriotic spirit as responsible Citizens of the country 

CO5 : Learn about the Fundamental Rights and Duties of Citizens 

TEACHING SCHEME: (IN HOURS/WEEK) 

Theory Practical (credit) 

Lecture Tutorial Total credits 

2 0 0 0 

TEACHING SCHEME: (IN HOURS) 

Theory Practical 

Lecture Tutorial Total 

30 0 30 0 

 

 



EXAMINATION SCHEME: 

Theory Practical Total 

Marks 
Pass 

Marks 

ESE IA ESE IA 

100 40 
Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

60 24 40 16 --- -- -- -- 

 

DETAILED COURSE CONTENT: 

Unit Chapter Title Contents Hours 

1. UNIT-1: 

Introduction 

 

Historical background of the Indian Constitution, Key 

Terms- (Sovereign, Socialist, Secular, Democratic, 

Republic), Constituent Assembly of India, Preamble, 

Fundamental Rights, Directive Principles of State Policy, 

Fundamental Duties. 

10 

2. UNIT-2: 

Structure of 

Government 

Union Government-  

President, Prime Minister and Council of Ministers, 

Parliament: Lok Sabha and Rajya Sabha, Judiciary (Supreme 

Court and its Jurisdiction), 

State Government- 

Governor, Chief Minister and Council of Ministers, State 

Legislature, 

Local Government – Panchayat and Municipalities 

9 

3. UNIT 3-  

Amendment 

Process 

Types of Amendments, Key amendments to the constitution 4 

4. UNIT 4 –  

Union State 

Relation 

Distribution of Powers (Union List, State List, Concurrent 

List), Interstate relations and disputes 

3 

5. UNIT 5-  

Emergency 

Provisions 

 

National Emergency, State Emergency (President’s Rule), 

Financial Emergency. 

2 

6. UNIT 6 – 

Other 

Important 

Provisions 

 

Writ Jurisdiction (Article 32 and Article 226), Election 

Commission and Electoral System 

2 

Total Contact Hours 30 

 

 



Table of Specification 

Units 

 

Allotted 

Hours 

Objective Short Answer 

Type 

Long Answers Type Total 

Marks 

R U AP R U AP AN R U AP AN E C 

1. 10 1 -- -- 3 3 -- -- 10 8 -- -- -- -- 25 

2. 9 2 -- -- 4 2 -- -- 12 -- -- -- -- -- 20 

3. 4 3 -- -- 4 -- -- -- 8 -- -- -- -- -- 15 

4. 3 2 -- -- -- -- -- -- 8 -- -- -- -- -- 10 

5. 2 2 2 -- -- 3 -- -- -- 8 -- -- -- -- 15 

6. 2 2 1 -- 3 -- -- -- 9 -- -- -- -- -- 15 

Total 30 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Total Marks 15 22 63 100 

 

NB:R: Remember, U: Understand, AP: Apply, AN: Analyze, E: Evaluate, C: Create 

REFERENCE BOOK LIST:  

Sl No. Book Name Author Name 
Publishing House,  

Volume, ISBN 

1. 
Ethics and Politics of the Indian 

Constitution  
Rajeev Bhargava 

Oxford University Press, 

New Delhi, 2008 

2. The Constitution of India B.L. Fadia 
SahityaBhawan; Edition 

(2017) 

3. 
Introduction to the Constitution of 

India 
D.D. Basu 

Lexis Nexis; Twenty-Third 

2018 Edition 

4. The Indian Polity M. Laxmikant 

McGraw Hill Publications, 

New 

Delhi 

 

 

 

 


