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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Scheme of Teaching and Examination 2018 — 19
Outcome Based Education(OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2018 — 19)
Programme: CIVIL ENGINEERING
V SEMESTER
Teaching Hours /Week Examination
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1 HSMC 18CV51 Construction Management & Entrepreneurship Civil Engg. 2 2 _ 03 40 60 100 3
2 PCC 18CV52 Analysis of Indeterminate Structures Civil Engg. 3 2 - 03 40 60 100 4
3 PCC 18CV53 Design of RC Structural Elements Civil Engg. 3 2 - 03 40 60 100 4
4 PCC 18CV54 Basic Geotechnical Engineering Civil Engg. 3 - - 03 40 60 100 3
5 PCC 18CV55 Municipal Wastewater Engineering Civil Engg. 3 -- - 03 40 60 100 3
6 PCC 18CV56 Highway Engineering Civil Engg. 3 - - 03 40 60 100 3
7 PCC 18CVL57 Surveying Practice Civil Engg. - 2 2 03 40 60 100 2
8 PCC 18CVL58 Concrete and Highway Materials Laboratory Civil Engg. - 2 2 03 40 60 100 2
Civil/Environmental
9 HSMC 18CIV59 Environmental Studies [Paper setting Board: 1 - - 02 40 60 100 1
Civil Engineering]
TOTAL 18 10 04 26 360 540 900 25

Note: PCC: Professional Core, HSMC: Humanity and Social Science.

AICTE activity Points: In case students fail to earn the prescribed activity Points, Eighth semester Grade Card shall be issued only after earning the required activity Points. Students shall be admitted

for the award of degree only after the release of the Eighth semester Grade Card.
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
CIVIL ENGINEERING
Scheme of Teaching and Examination 2018 - 19
Outcome Based Education(OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2018 - 19)
VI SEMESTER
- Teaching Hours /Week Examination
bn n
28 |mel| = c £ |za| 2 | 2 2
Sl Course and ‘ = S E_. | Ex2 w5 5 5 =2 | =
No Course code Course Titla @ g = g = g~ L B g = = S| 2
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1 PCC 18CV61 Design of Steel Structural Civil 3 2 - 03 40 60 100 4
Elements Engg.
2 PCC 18CV62 App‘lled G_‘eotechmcal Civil 3 2 - 03 40 60 100 4
Engineering Engg
3 PCC 18CV63 Hyd_rolog.y and Irrigation Civil 3 2 - 03 40 60 100 i
Engineering Engg.
4 | PEC 18CV64X | Professional Elective -1 1-511;; 3 - - o3 | 40 | ®0 | 400 | 4
= | OEE 18CV65X Open Elective -A é:f.‘;gl 3 - - 03 | 40 60 | 80 7 4
6 PCC 18CVL66 Software Application Civil - 2 2 03 40 60 100
Laboratory Engg.
7 PCC Environmental Civil - 2 2 40 60 100 2
18CVL67 Engineering Laboratory Engg. 03
8 |EP 18CVEP68 | Extensive Survey project Ec:ggl - 2 2 03 | 40 60 | 100 | 2
9 Internship _ Internship To be carried out during the vacation/s of VI and VII semesters and /or VIl and
VIII semesters.

TOTAL | 15 | 12 | 06 [ 24 [ 320 [ 480 | 800 | 24

Note: PCC: Professional core, PEC: Professional Elective, OE: Open Elective, MP: Mini-project.

Professional Elective -1

Course code under18CVé64X

18CV641

Matrix Method of Structural Analysis
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18CV642 Solid Waste Management

18CV643 Alternate Building Materials

18CV644 Ground Improvement Techniques
18CV645 Railway, Harbours, Tunnelling & Airports

Open Elective -A

Course code under18CVe65X

18CV651 Remote Sensing & GIS

18CV652 Traffic Engineering

18CV653 Occupational Health & Safety

18CV654 Sustainability Concepts in Civil Engineering
18CV655 Intelligent Transportation Systems
18CV656 Conservation of Natural Resources

Students can select any one of the open electives offered by other Departments expect those that are offered by the parent Department
(Please refer to the list of open electives under 18XX65X).

Selection of an open elective shall not be allowed if,

¢ The candidate has studied the same course during the previous semesters of the programme.

e The syllabus content of open elective is similar to that of the Departmental core courses or professional electives.

e Asimilar course, under any category, is prescribed in the higher semesters of the programme.

Registration to electives shall be documented under the guidance of Programme Coordinator/ Advisor/Mentor.

Internship: All the students admitted to III year of BE/B. Tech shall have to undergo mandatory internship of 4 weeks during the
vacation of VI and VII semesters and /or VII and VIII semesters. A University examination shall be conducted during VIII semester and
the prescribed credit shall be included in VIII semester. Internship shall be considered as a head of passing and shall be considered for
the award of degree. Those, who do not take-up/complete the internship shall be declared fail and shall have to complete during
subsequent University examination after satisfying the internship requirements.

AICTE activity Points: In case students fail to earn the prescribed activity Points, Eighth semester Grade Card shall be issued only after
earning the required activity Points. Students shall be admitted for the award of degree only after the release of the Eighth semester

Grade Card.
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER -V
CONSTRUCTION MANAGEMENT AND ENTREPRENEURSHIP
Course Code 18CV5l1 CIE Marks 40
Teaching Hours/Week(L:T:P) 2:2:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Understand the concept of planning, scheduling, cost and quality control, safety during construction,
organization and use of project information necessary for construction project.

2. Inculcate Human values to grow as responsible human beings with proper personality.

3. Keep up ethical conduct and discharge professional duties.

Module -1
Management: Characteristics of management, functions of management, importance and purpose of
planning process, types of plans.
Construction Project Formulation: Introduction to construction management, project organization,
management functions, management styles.

Construction Planning and Scheduling: Introduction, types of project plans, work breakdown
structure, Grant Chart, preparation of network diagram- event and activity based and its critical path-
critical path method, PERT method, concept of activity on arrow and activity on node.

Module -2

Resource Management: Basic concepts of resource management, class of lab our, Wages & statutory,
requirement, Labour Production rate or Productivity, Factors affecting labour output or productivity.
Construction Equipments: classification of construction equipment, estimation of productivity for:
excavator, dozer, compactors, graders and dumpers. Estimation of ownership cost, operational and
maintenance cost of construction equipments. Selection of construction equipment and basic concept on
equipment maintenance

Materials: material management functions, inventory management.

Module -3

Construction Quality , safety and Human Values:

Construction quality process, inspection, quality control and quality assurance, cost of quality, ISO
standards. Introduction to concept of Total Quality Management

HSE: Introduction to concepts of HSE as applicable to Construction. Importance of safety in
construction , Safety measures to be taken during Excavation , Explosives , drilling and blasting , hot
bituminous works , scaffolds / platforms / ladder , form work and equipment operation. Storage of]
materials. Safety through legislation, safety campaign. Insurances.

Ethics : Morals, values and ethics, integrity, trustworthiness , work ethics, need of engineering ethics,
Professional Duties, Professional and Individual Rights, Confidential and Proprietary Information,
Conflict of Interest Confidentiality, Gifts and Bribes, Price Fixing, Whistle Blowing.

Module -4
Introduction to engineering economy: Principles of engineering economics, concept on Micro and macro

analysis, problem solving and decision making.
Interest and time value of money: concept of simple and compound interest, interest formula for: single
payment, equal payment and uniform gradient series. Nominal and effective interest rates, deferred

annuities, capitalized cost.
Comparison of alternatives: Present worth, annual equivalent, capitalized and rate of return methods,

Minimum Cost analysis and break even analysis.

 Module -5




: Evolution of the concept, functions of an entrepreneur, concepts of entrepreneurship,
g:;:pil:'vl;:tl::::glefxal process, differentpsources of finance for entrepreneur, central and state level
ildni?::gmlsxz:llm;:oﬁédium Enterprises (MSME): definition, chara'cteristic‘s, objectives, scope, role of
MSMI:E in economic development, advantages of MSME, Introduction to different schemes: TECKSOK,
KIADB, KSSIDC, DIC, Single Window Agency: SISI, NSIC, SIPBI, KSFC. ‘ - .
Business Planning Process: Business planning process, market_mg plan, financial p]z.m, project report an
feasibility study, guidelines for preparation of modgl prolect_rep?n for .startmg a new venture.
Introduction to international entrepreneurship opportunities, entry into international business, exporting,

direct foreign investment, venture capital.
Course Outcomes: After studying this course, students will be able to: . _
1. Prepare a project plan based on requirements and prepare schedule of a project by understanding the

activities and their sequence. . N .
2. Understand labour output, equipment efficiency to allocate resources required for an activity / project to

achieve desired quality and safety. _ o y
3. Analyze the economics of alternatives and evaluate benefits and profits of a construction activity base

on monetary value and time value. . . N ;
4. Establish as an ethical entrepreneur and establish an enterprise utilizing the provisions offered by the;

federal agencies.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks.

Each full question will be for 20 marks.
There will be two full questions (with a maximum of four sub- questions) from each module.

Each full question will have sub- question covering all the topics under a module.
The students will have to answer five full questions, selecting one full question from each module.

[ ]

[ ]

[ ]

[ ]
Textbooks:
1.

2

P C Tripathi and P N Reddy, “Principles of Management”, Tata McGraw-Hill Education
- Chitkara, K.K, “Construction Project Management: Planning Scheduling and Control”, Tata McGraw-
Hill Publishing Company, New Delhi.
Poornima M. Charantimath , “Entrepreneurship Development and Small Business Enterprise”, Dorling
Kindersley (India) Pvt. Ltd., Licensees of PearsonEducation
4. Dr. UK. Shrivastava “Construction Planning and Management”, Galgotia publications Pvt. Ltd. New
Delhi.
5. Bureau of Indian standards — IS 7272 (Part-1)- 1974 : Recommendations for labour output constant for
building works:

b

Reference Books:

1. Robert L Peurifoy, Clifford J. Schexnayder, AviadShapira, Robert Schmitt, “Construction Planning,
Equipment, and Methods (Civil Engineering), McGraw-HillEducation

2. Harold Koontz, Heinz Weihrich, “Essentials of Management: An International, Innovation, and
Leadership perspective”, T.M.H. Edition, NewDelhi

3. Frank Harris, Ronald McCaffer with Francis Edum-Fotwe, “ Modern Construction Management”,
Wiley-Blackwell

4. Mike Martin, Roland Schinzinger, “Ethics in Engineering”, McGraw-Hill[Education

5. Chris Hendrickson and Tung Au, “Project Management for Construction - Fundamentals Concepts for
Owners, Engineers, Architects and Builders”, Prentice Hall,Pitsburgh

6. James L.Riggs, David D. Bedworth , Sabah U. Randhawa “ Engineerng Economics” 4
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER -V
ANALYSIS OF INDETERMINATE STRUCTURES
Course Code 18CV52 CIE Marks 40
Teaching Hours/'Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Apply knowledge of mathematics and engineering in calculating slope, deflection, bending moment and
shear force using slope deflection, moment distribution method and Kani’s method.

Identify, formulate and solve problems in structural analysis.

Analyze structural system and interpret data.

use the techniques, such as stiffness and flexibility methods to solve engineering problems

5. communicate effectively in design of structural elements

bl

Module-1

Slope Deflection Method: Introduction, sign convention, development of slope deflection equation, analysis of
continuous beams including settlements, Analysis of orthogonal rigid plane frames including sway frames with
kinematic indeterminacy<3.

Module-2

Moment Distribution Method: Introduction, Definition of terms, Development of method, Analysis of
continuous beams with support yielding, Analysis of orthogonal rigid plane frames including sway frames with
kinematic indeterminacy <3.

Module-3

Kani’s Method: Introduction, Concept, Relationships between bending momentand deformations, Analysis of
continuous beams with and without settlements, Analysis of frames with and without sway.

Module-4

Matrix Method of Analysis ( Flexibility Method) : Introduction, Axes and coordinates, Flexibility matrix,
Analysis of continuous beams and plane trusses using system approach, Analysis of simple orthogonal rigid
frames using system approach with static indeterminacy <3.

Module-5

Matrix Method of Analysis (Stiffness Method): Introduction, Stiffness matrix, Analysis of continuous beams
and plane trusses using system approach, Analysis of simple orthogonal rigid frames using system approach
with kinematic indeterminacy <3.

Course Outcomes: After studying this course, students will be able to:
1. Determine the moment in indeterminate beams and frames having variable moment of inertia and
subsidence using slope defection method
2. Determine the moment in indeterminate beams and frames of no sway and sway using moment distribution
method.
. Construct the bending moment diagram for beams and frames by Kani’s method.
. Construct the bending moment diagram for beams and frames using flexibility method

3
4
5. Analyze the beams and indeterminate frames by system stiffness method.
Question paper pattern:

o The question paper will have ten full questions carrying equal marks.
Each full question will be for 20 marks,
There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.
® The students will have to answer five full questions, selecting one full question from each module.

Textbooks:

1. Hibbeler R C, “ Structural Analysis”, Pearson Publication

2. LS Negiand R S Jangid, “Structural Analysis”, Tata McGraw-Hill Publishing Company Ltd.

3. DS PrakashRao, “Structural Analysis: A Unified Approach” , Universities Press

4. K.U.Muthu, H. Narendraetal, “Indeterminate Structural Analysis”, IK International Publishing Pvt. Ltd.

Reference Books:




1. Reddy CS, “Basic Structural Analysis”, Tata McGraw-Hill Publishing Company Ltd.

2. Gupta S P, G S Pundit and R Gupta, “Theory of Structures”, Vol II, Tata McGraw Hill Publications
company Ltd,

3. VN Vazirani and M MRatwani, “Analysis Of Structures ”, Vol 2, Khanna Publishers

4. Wang CK, “Intermediate Structural Analysis”, McGraw Hill, International Students Edition.

5. S.Rajasekaran and G. Sankarasubramanian, “Computational Structural Mechanics”, PHI Learning Pvt.
Ltd.
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER -V
DESIGN OF RC STRUCTURAL ELEMENTS
Course Code 18CV53 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Identify, formulate and solve engineering problems of RC elements subjected to different kinds of
loading.
2. Follow a procedural knowledge in designing various structural RC elements.
3. Impart the usage of codes for strength, serviceability and durability.
4. Provide knowledge in analysis and design of RC elements.

Module-1

Introduction to working stress and limit State Design: Introduction to working stress method,
Difference between Working stress and Limit State Method of design, Modular Ratio and Factor of Safety
and evaluation of design constants for working stress method.

Philosophy and principle of limit state design with assumptions. Partial Safety factors, Characteristic load
and strength. Stress block parameters, concept of balanced section, under reinforced and over reinforced
section.

Limiting deflection, short term deflection, long term deflection, Calculation of deflection of singly
reinforced beam only. Cracking in reinforced concrete members, calculation of crack width of singly
reinforced beam. Side face reinforcement, slender limits of beams for stability.

Module-2

Limit State Analysis of Beams:
Analysis of singly reinforced, doubly reinforced and flanged beams for flexure and shear.

Module-3

Limit State Design of Beams: Design of singly and doubly reinforced beams, Design of flanged beams,
design for combined bending, shear and torsion as per IS-456.

Module-4

Limit State Design of Slabs and Stairs: Introduction to one way and two way slabs, Design of cantilever,
simply supported and one way continuous slab. Design of two way slabs for different boundary conditions.
Design of dog legged and open well staircases. Importance of bond, anchorage length and lap length.

Module-5

Limit State Deign of Columns and Footings: Analysis and design of short axially loaded RC column.
Design of columns with uniaxial and biaxial moments, Design concepts of the footings. Design of
Rectangular and square column footings with axial load and also for axial load & moment.

Course outcomes: After studying this course, students will be able to:

1. Understand the design philosophy and principles.

2. Solve engineering problems of RC elements subjected to flexure, shear and torsion.

3. Demonstrate the procedural knowledge in designs of RC structural elements such as slabs, columns and

footings.
4, Owns professional and ethical responsibility.
Question paper pattern:

o The question paper will have ten full questions carrying equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.

The students will have to answer five full questions, selecting one full question from each module.

¢ The designs are as per IS-456 and SP (16) relevant charts to be provided in the question paper.

Textbooks:

1. Unnikrishnan Pillai and Devdas Menon, “ Reinforced Concrete Design” , McGraw Hill, New Delhi

2. Subramanian, “ Design of Concrete Structures” , Oxford university Press

3. HJ Shah, “Reinforced Concrete Vol. 1 (Elementary Reinforced Concrete)” , Charotar Publishing
House Pvt. Ltd.

Reference Books:




v W

P C Varghese, “Limit State design of reinforced concrete” , PHI, New Delhi,

W H Mosley, R Husle, J H Bungey, “Reinforced Concrete Design”, MacMillan Education, Palgrave
publishers.

Kong and Evans, “Reinforced and Pre-Stressed Concrete”, Springer Publications.

A W Beeby and Narayan R S, “Introduction to Design for Civil Engineers”, CRC Press.

Robert Park and Thomas Paulay, “Reinforced Concrete Structures”, John Wiley & Sons, Inc.
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - V
BASIC GEOTECHNICAL ENGINEERING
Course Code 18CV54 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Appreciate basic concepts of soil mechanics as an integral part in the knowledge of civil
engineering.

2. Comprehend basicengineeringand mechanical properties of different types of soil.
3. Become broadly familiar with geotechnical engineering problems suc':h as, flow of water
through soil medium and terminologies associated with geotechnical engineering.

4, Assesstheimprovementinmechanicalbehaviourbydensiﬁcationofsoildeposits using compaction.
5. Model and measure strength-deformation characteristics of soils.

Module-1

Introduction: Origin and formation of soil, Regional soil deposits in India, Phase Diagram, phase
relationships, definitions and their interrelationships. )
Determination of Index properties: Specific gravity, water content, in-situ density, relative density,
particle size analysis(sieve and Hydrometer analysis)

Atterberg’s Limits, consistency indices. Activity of clay, Field identification tests, Plasticity chart, BIS
soil classification (IS: 1498-1970).

Module-2

Soil Structure and Clay Mineralogy Single grained, honey combed, flocculent and dispersed structures,
Valence bonds, Soil-Water system, Electrical diffuse double layer, adsorbed water, base-exchange
capacity, Isomorphous substitution. Common clay minerals in soil and their structures- Kaolinite, Illite
and Montmorillonite and their application in Engineering

Compaction of Soils: Definition, Principle of compaction, Standard and Modified proctor’s
compaction tests, factors affecting compaction, effect of compaction on soil properties, Field
compaction control-compactive effort & method of compaction, lift thickness and number of passes,
Proctor’s needle, Compacting equipments and their suitability.

Module -3

Flow through Soils: Darcy’s law-assumption and validity, coefficient of permeability and its
determination (laboratory and field), factors affecting permeability, permeability of stratified soils,
Seepage velocity, superficial velocity and coefficient of percolation, Capillary Phenomena.
Seepage Analysis: Laplace equation, assumptions, limitation sand its derivation. Flow nets-
characteristics and applications. Flow nets for sheet piles and below the dam section.

Unconfined flow, phreaticline (Casagrande’s method-with and without toe filter), flow through
dams, design of dam filters.

Effective Stress Analysis:

Geostatic stresses, Effective stress concept-total stress, effective stress and Neutral stress and impact
of the effective stress in construction of structures, quick sand phenomena.

Module -4

Shear Strength of Soil: Concept of shear strength, Mohr-Coulomb Failure Criterion, Modified
Mohr-Coulomb Criterion Total and effective shear strength parameters, factors affecting shear
strength of soils. Thixotrophy and sensitivity, Measurement of shear strength parameters - Direct shear

test, unconfined compression test, triaxial compression test and field Vane shear test, Test under
different drainage conditions.

Module-5
Consolidation of Soil: Definition, Mass-spring analogy, Terzaghi’s one dimensional
consolidationtheory-assumptionsandlimitations.GoverningdifferentialEquation and solution (No
derivation).
Consolidation characteristics of soil (Ce, ay, my and Cy), Laboratory one dimensional consolidation test,

characteristics of  e-log (¢”) curve, Pre-consolidation pressure and its determination by Casagrande’s

method. Over consolidation ratio, normally consolidated, under consolidated and over consolidated
soils.




Determination of consolidation characteristics of soils-

hinal _ ' compression index and coefficient of
consolidation (square root of time fitting method, logarithmic time fitting method), Primary and
secondary consolidation.

I
2
3.
4.

5
Qu

Course outcomes: On the completion of this course students are e

xpected to attain thmm
Ability to plan and execute geotechnical site investigatio

n program for different civil engineering
projects
Understanding of stress distribution and resulting settlement beneath the loaded footings on sand and
clayey soils

Ability to estimate factor of safet
behind earth retaining structures

Ability to determine bearing capacity of soil and achieve proficiency in proportioning shallow isolated
and combined footings for uniform bearin g pressure

Capable of estimating load carrying capacity of single and group of piles

y against failure of slopes and to compute lateral pressure distribution

estion paper pattern:
The question paper will have ten full questions carrying equal marks.
Each full question will be for 20 marks.
There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.
The students will have to answer five full questions, selecting one full question from cach module.

Textbooks:

1

2
3.

4,

Gopal Ranjan and Rao A.S.R., Basic and Applied Soil Mechanics, New Age International (P) Ltd., New
Delhi.

Punmia B C, Soil Mechanics and Foundation Engineering, Laxmi Publications co., New Delhi.

Murthy V.N.S., Principles of Soil Mechanics and Foundation Engineering, UBS Publishers and
Distributors, New Delhi.

Braja, M. Das, Geotechnical Engineering; Thomson Business Information India (P) Ltd., India.

Reference Books:

[N T

T.W. Lambe and R.V. Whitman, Soil Mechanics-, John Wiley & Sons. _

Donald P Coduto, Geotechnical Engineering- Phi Leamning Private Limited, New Delhi.
Shashi K. Gulathi & Manoj Datta, Geotechnical Engineering-. , Tata McGraw Hill Publications.
Debashis Moitra, “Geotechnical Engineering”, Universities Press.,

Malcolm D Bolton, “A Guide to soil mechanics”, Universities Press.,

Bowles J E , Foundation analysis and design, McGraw- Hill Publications.
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Choice Based Credit System

B. E. CIVIL ENGINEERING

(CBCS)and Outcome Based Education (OBE)

SEMESTER - ¥
MUNICIPAL WASTEWATER ENGINEERING
Course Code 18CV55
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks
Credits 03

3.Understand the concept and design of various
4. Understand the concept and design of various

Course Learning Objectives: This course will enable students to;
1. Understand the various water demands and population forccasting me
2. Understand and design different unit operations and unit process in involve

5. Understand the concept of various advance waste water and low cost treatment processes for rural areas.

thods.
d in wastewater treatment process

physicochemical treatment units
biological treatment units

Module-1

flow, time of concentration flow, numericals.

Introduction: Need for sanitation, methods of sewage disposal, types of sewerage syst
weather flow, factors effecting dry and wet weather flow on design of sewerage system,

Sewer appurtenances: Manholes, catch basins, oil and grease tra
sewers, laying and testing of sewers, ventilation of sewers basic principles of house drainage.

ems, dry weather flow, wet
estimation of storm water

ps. P, Q and S traps. Material of sewers, shape of

Module-2

—

characteristics, flow diagram for municipal waste

Design of sewers: Hydraulic formula to determine veloci

. velocity. Design of hydraulic elements for circular sewers for
Waste water characteristics: sampling, significance and techniques, physical,

Treatment unit operations and process. Estimation of B

ty and discharge. Self cleansing and non scouring
full flow and half flow conditions.
chemical and biological

water
OD. Reaction kinetics (zero order, 1* order and 2™ order).

Module-3

secondary settling tanks.

Treatment of municipal waste water: Screens: types, disposal. Grit chamber,

Disposal of effluents: Dilution, self-purification phenomenon, oxygen sag curve, zones of purification, sewage
farming, sewage sickness, numerical problems on disposal of effluents. Streeter-Phelps equation.

oil and grease removal. primary and

Module-4

and drying beds.

Biological Treatment Process: Suspended growth system - conventional activated sludge process and its
modifications. Attached growth system — trickling filter, bio-towers and rotating biological contactors.
Principle of stabilization ponds, oxidation ditch, Sludge digesters(acrobic and anaerobic), Equalization., thickeners

Module-5

Advanced Wastewater Treatment: Need and technologies used. Nitrification and Denitrification Processes,

Phosphorous removal. Advance oxidation processes (AOPs), Electro coagulation.
. Rural sanitation: Low cost treatment process: Working principal and design of septic tanks for small community
in rural and urban areas, two-pit Jatrines, eco-toilet and soak pits.

Course outcomes: After studying this course, the
1. Select the appropriate sewer appurtenances and

4. Design the various biological treatment units

2. Design the sewers network and understand the self purification process in flowing water.
3.Deisgn the varies physic- chemical treatment units

5. Design various AOPs and low cost treatment units.

students will be able to:
materials in sewer network.

Question paper pattern:

Each full question will be for 20 marks.

The question paper will have ten full questions carrying equal marks.

There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.
The students will have to answer five full questions, selecting one full question from each module.

Textbooks




1. Howard S. Peavy, Donald R. Rowe, George T, “Environmental Engineering”
Indian Edition, 2013

2. B C Punmia, “Environmental Engineering vol-I1", Laxmi Publications 2" 2016

3. Karia G.L., and Christian R.A, “Wastewater Treatment Concepts and Design Approach”, Prentice Hall of India
Pvt. Ltd., New Delhi. 3 Edition, 2017

4. S.K.Garg, “Environmental Engineering vol-

- Tata McGraw Hill, New York,

1I, Water supply Engineering”, Khanna Publishers, — New Delhi,
28" edition and 2017
Reference Books
1. CPHEEO manual on sewage treatment, Ministry of Urban Development, Government of India, New
Delhi, 1999

2. MarkJ Hammer, ”Water & Waste Water Technology’
3. Benefield R.D., and Randal C.W, “Biolo
Englewood Chiffs, New Jersey 2012

4. Metcalf and Eddy Inc, “Wastewater Engineering - Treatment and Reuse”, Publishing Co. Ltd., New Delhi,
4th Edition, 2009.

’ John Wiley & Sons Inc., New York, 2008
gical Process Design for Wastewater Treatment”, Prentice Hall,
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - V

HIGHWAY ENGINEERING
Course Code 18CV56 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;

1. Gain knowledge of different modes of transportation systems, history, development of highways
and the organizations associated with research and development of the same in INDIA.

2. Understand Highway planning and development considering the essential criteria’s (engineering and
financial aspects, regulations and policies, socio economic impact).

3. Get insight to different aspects of geometric elements and train them to design geometric
elements of a highway network.

4. Understand pavement and its components, pavement construction activities and its requirements.

5. Gain the skills of evaluating the highway economics by B/C, NPV, IRR methods and also
introduce the students to highway financing concepts.

Module -1

Principles of Transportation Engineering: Importance of transportation, Different modes of
transportation and comparison, Characteristics of road transport Jayakar committee recommendations, and
implementation — Central Road Fund, Indian Roads Congress, Central Road Research Institute.

Highway Development and Planning: Road types and classification, road patterns, planning surveys,
master plan — saturation system of road planning, phasing road development in India, problems on best
alignment among alternate proposals Salient Features of 3rd and 4thtwenty year road development plans and
Policies, Present scenario of road development in India (NHDP & PMGSY) and in Karnataka (KSHIP &
KRDCL) Road development plan - vision 2021.

Highway Alignment and Surveys: Ideal Alignment, Factors affecting the alignment, Engineering surveys-
Map study, Reconnaissance, Preliminary and Final location & detailed survey, Reports and drawings for new|
and re-aligned projects.

Module -2

Highway Geometric Design of horizontal alignment elements: Cross sectional elements—width, surface,
camber, Sight distances-SSD, OSD, ISD, HSD, Radius of curve, Transition curve, Design of horizontal and
vertical alignment—curves, super-elevation, widening, gradients, summit and valley curves.

Module -3
Pavement Materials: Sub grade soil - desirable properties-HRB soil classification-determination of
CBR and modulus of sub grade reaction with Problems Aggregates- Desirable properties and tests,
Bituminous materials- Explanation on Tar, bitumen, cutback and emulsion-tests on bituminous material
Pavement Design: Pavement types, component parts of flexible and rigid pavements and their functions,
ESWL and its determination (Graphical method only)-Examples.

Module -4

Pavement Construction: Design of soil aggregate mixes by Rothfuch’s method. Uses and properties of]
bituminous mixes and cement concrete in pavement construction. Earthwork; cutting and Filling, Preparation!
of subgrade, Specification and construction of i) Granular Sub base, ii) WBM Base iii) WMM base,iv)
Bituminous Macadam v) Dense Bituminous Macadam vi) Bituminous Concrete,vii) Dry Lean Concrete sub

base and PQC viii) concrete roads.

Module -5




Highway Drainage: Significance and requirements, Surface drainage system and design-Examples, su
surface drainage system, design of filter materials, Types of cross drainage structures, their choice and
location.

Highway Economics: Highway user benefits, VOC using charts only-Examples, Economic analysis - annual

cost method-Benefit Cost Ratio method-NPV-IRR methods- Examples, Highway financing-BOT-BOOT

concepts.

Course Outcomes: After studying this course, students will be able to:

I Acquire the capability of proposing a new alignment or re-alignment of existing roads, conduct necessary
field investigation for generation of required data.

2. Evaluate the engineering properties of the materials and suggest the suitability of the same for pavement
construction.

3. Design road geometrics, structural components of pavement and drainage.
Evaluate the highway economics by few select methods and also will have a basic knowledge of various
highway financing concepts.

Question paper pattern:
*  The question paper will have ten full questions carrying equal marks.
*  Each full question will be for 20 marks.
*  There will be two full questions (with a maximum of four sub- questions) from each module.
*  Each full question will have sub- question covering all the topics under a module.
* The students will have to answer five full questions, selecting one full question from each module.
Textbooks:
1. S K Khanna and C E G Justo, “Highway Engineering”, Nem Chand Bros, Roorkee.
2. LR Kadiyali, “Highway Engineering”, Khanna Publishers, New Delhi.
3. R Srinivasa Kumar, “Highway Engineering”, University Press.
4. K. P.Subramanium, “Transportation Engineering”, SciTech Publications, Chennai,

Reference Books:

1. Relevant IRC Codes.

2. Specifications for Roads and Bridges-MoR T&H, IRC, New Delhi.

3. C. JotinKhisty, B. Kentlal, “Transportation Engineering”, PHI Learning Pvt. Ltd. New Delhi.
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* B.E. CIVIL ENGINEERING _
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER -V
SURVEYING PRACTICE
Course Code 18CVL57 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

 Course Learning Objectives: This course will enable students to
1. Apply the basic principles of engineering surveying and measurements
2. Followeffcctivelyﬁeldproceduresrequiredforaprofessionalsurveyor

3. Use techniques, skills and conventional surveying instruments necessary for engineering practice.

1. a) Measurements of distances using tape along with horizontal planes and slopes, direct
ranging.
b) Setting out perpendiculars. Use of cross staff, optical square.
2. Measurements of bearings / directions using prismatic compass, setting of geometrical figures
using prismatic compass.
Determination of distance between two inaccessible points using compass and
Determination of reduced levels of points using dumpy level/auto level (simple
Determination of reduced levels of points using dumpy level/auto level (differential leveling
and inverted leveling). ‘

I

6. To determine the difference in elevation between two points using Reciprocal leveling and to
determine the collimation error.

7. To conduct profile leveling, cross sectioning and block leveling. Plotting profile and cross
sectioning in excel. Block contour on graph paper to scale.

8. Measurement of horizontal angle by repetition and reiteration methods and Measurement of
vertical angles using theodolite.

9. Determination of horizontal distance and vertical height to a base in accessible object using
theodolite by single plane and double plane method.

P

bl B

10. To determine distance and elevation using tachometric surveying with horizontal and inclined
line of sight.

11. Closed traverse surveying using Theodolite and applying corrections for error of closure by
transit rule and Bowditch rule.

12. To locate the points using Radiation and Intersection method of Plane table surveying,
13. To solve three point problem in plane table using Bessel’s graphical solution,

14, DemonstrationofMinorinstrumentslikeClinomcter,CeonnGhattracer,Boxsextant,Hand level,
Planimeter, nautical extant and Penta graph.

Course Outcomes: After a successful completion of the course, the student will be able to:
1. Apply the basic principles of engineering surveying and for linear and angular measurements,
2, Comprehendeffectivelyﬁcldproceduresrequiredforaprofessionalsurveyor.
3. Use techniques, skills and conventional surveying instruments
engineering practice.
Question paper pattern:
* All are individual experiments,

* Instructions as printed on the cover page of answer script for split up of marks to be strictly
followed.

* All exercises are to be included for practical examination,
Textbooks: o

_——_‘._;‘———.——7?\—-%-_._‘—\— . B == T
1. B.C.Punmia, SurveyingVol. | ,LaxmlPubhcatlonspvt.Ltd.,NewDelhl— 2009,

2. Kanetkar TPandSV Kulkarni, Surveying and Levelling Part I, Pune Vidyarthi Griha
Prakashan, 1988,

_______\7___\_‘_____‘_\‘

necessary for
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Reference Books:

1. S. K. Duggal, “SurveyingVol.1”,Tata Mc Graw Hill Publishing Co. Ltd. New Delhi, 2009.
2. K.R.Arora, “SurveyingVol.1” Standard Book House, New Delhi.—2010.




) B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - V
CONCRETE AND HIGHWAY MATERIALS LABORATORY
Course Code 18CVLS58 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives: This coursc will enable students

1. To learn the procedure of testing concrete ingredients and properties of concrete as per standard code
recommendations.

2. To learn the procedure of testing bituminous materials as per standard code recommendations.
3. To relate material characteristics to various application of construction.

Modules

Part A: Concrete Lab

1. Tests on Cement:

Normal Consistency

Setting time

Compressive strength

fineness by air permeability test
specific gravity

o p

o po

2. Tests on Concrete:

a. Design of concrete mix as perIS-10262
b. Tests on fresh concrete:
i. slump,

ii. compaction factor and

iii. Vee Bee test
c. Tests on hardened concrete:

i. compressive strength test,
ii. split tensile strength test,

iii. flexural strength test )
d__ NDT tests by re bound hammer and pulse velocity test.

3. Tests on Self Compacting Concrete:
a. Design of self compacting concrete, As per Is 10262:2019
b. slump flow test,
c. V-funnel test,
d. J-Ring test,
e. U Box test and
f L Box test

Part B: Highway materials Lab

1. Tests on Aggregates

a. Aggregate Crushing value

b. Los Angeles abrasion test

c. Aggregate impact test .

d. Aggregate shape tests(combined index and angularity number)
2. Tests on Bituminous Materials

. Penetration test
. Ductility test

c. Softening point test

d. Specific gravity test

e. Viscosity test by tarviscometer -

f. Bituminous Mix Design by Marshal Method (Demonstration only)
3. Tests on Soil ]

a. Wet sieve analysis

b. CBR test

[= i -]




Course Outcomes: During this course, students will develop expertise in

e L

Able to interpret the experimental results of concrete and highway materials based on laboratory tests.
Determine the quality and suitability of cement.

Design appropriate concrete mix Using Professional codes.

Determine strength and quality of concrete.

Evaluate the strength of structural elements using NDT techniques.

Test the soil for its suitability as sub grade soil for pavements.

Question paper pattern:
¢ All are individual experiments

* Instructions as printed on the cover page of answer script for split up of marks to be strictly followed.
* All exercises are to be included for practical examination.

Reference Books:

O 16 b L B

M. L. Gambir, “Concrete Manual”, Danpat Rai and sons, New Delhi
Shetty M.S, “Concrete Technology”, S. Chand &Co. Ltd, New Delhi.

Mehta P.K, “Properties of Concrete”, Tata McGraw Hill Publications, New Delhi.

Neville AM, “Properties of Concrete”, ELBS Publications, London.

Relevant BIS codes.

S K Khanna, C E G Justo and A Veeraragavan, “Highway Materials Testing Laboratory Manual”,
Nem Chand Bros, Roorkee.

L R Kadiyali, “Highway Engineering”, Khanna Publishers, New Delhi.

0.D. o
Zivil Engm;ﬁ:c-‘f‘ nolody
. itute of ENd3: 5
Alva's :\;“'fmumoodbidn -57422
!




B.E IN CIVIL ENGINEERING(CV-2018-19)
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)

SEMESTER -V
ENVIRONMENTAL STUDIES
Course Code 18CIV59 CIE Marks 40
Teaching Hours / Week (L:T:P) (1:0:0) SEE Marks 60
Credits 01 Exam Hours 02

Module - 1

Ecosystems (Structure and Function): Forest, Desert, Wetlands, Riverine, Oceanic and Lake.

Biodiversity: Types, Value; Hot-spots; Threats and Conservation of biodiversity, Forest Wealth, and
Deforestation.

Module - 2

Advances in Energy Systems (Merits, Demerits, Global Status and Applications): Hydrogen, Solar, OTEC,
Tidal and Wind.

Natural Resource Management (Concept and case-studies): Disaster Management, Sustainable Mining, Cloud
Seeding, and Carbon Trading,

Module - 3

Environmental Pollution (Sources, Impacts, Corrective and Preventive measures, Relevant Environmental
Acts, Case-studies): Surface and Ground Water Pollution; Noise pollution; Soil Pollution and Air Pollution.
Waste Management & Public Health Aspects: Bio-medical Wastes; Solid waste; Hazardous wastes; E-wastes;
Industrial and Municipal Sludge.

Module - 4

Global Environmental Concerns (Concept, policies and case-studies): Ground water depletion/recharging,
Climate Change; Acid Rain; Ozone Depletion; Radon and Fluoride problem in drinking water; Resettlement and
rehabilitation of people, Environmental Toxicology.

Module - 5

Latest Developments in Environmental Pollution Mitigation Tools (Concept and Applications): G.1.S. &
Remote Sensing, Environment Impact Assessment, Environmental Management Systems, 1S014001;
Environmental Stewardship- NGOs.

Field work: Visit to an Environmental Engineering Laboratory or Green Building or Water Treatment Plant or
Waste water treatment Plant; ought to be Followed by understanding of process and its brief documentation,

Course outcomes: At the end of the course, students will be able to:

* COl: Understand the principles of ecology and environmental issues that apply to air, land, and water
issues on a global scale,

» CO2: Develop critical thinking and/or observation skills, and apply them to the  analysis of a problem
or question related to the environment.

¢ CO3: Demonstrate ecology knowledge of a complex relationship between biotic and a biotic
components,

» CO4: Apply their ecological knowledge to illustrate and graph a problem and describe the realities that
managers face when dealing with complex issues.

Question paper pattern:
*  The Question paper will have 100 objective questions.
o Each question will be for 01 marks

* Student will have to answer all the questions in an OMR Sheet.
¢ The Duration of Exam will be 2 hours,

) Name of the . Edition and
S1. No. Title of the Book Xutliorls Name of the Publisher Year
Textbook/s

1 Environmental Studies Benny Joseph Tata Mc Graw — Hill. 2"Edition, 2012




2. Environmental Studies S M Prakash Pristine Publishing House, | 3" Edition 2018
Mangalore
3 Environmental Studies — R Rajagopalan Oxford Publisher 2005
From Crisis to Cure
Reference Books
1 Principals of Environmental | Raman Sivakumar | Cengage learning, 2"Edition, 2005
Science and Engineering Singapur.
2 Environmental Science — G.Tyler Miller Jr. | Thomson Brooks /Col e, 11"Edition, 2006
working with the Earth
3 Text Book of Environmental | Pratiba Sing, Acme Learning Pvt. Ltd. | 1"Edition
and Ecology AnoopSingh& New Delhi,
PiyushMalaviya
erin®d
5 ,hn".iﬂl‘o“;}‘I
cp‘.. 0‘ =3 E“gg 5:‘:;25

. \
. e el -
pva's “\"\s'\‘a\r, N’laodb‘d ‘




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI

DESIGN OF STEEL STRUCTURAL ELEMENTS

Course Code 18CVe6l1 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Understand advantages and disadvantages of steel structures, steel code provisions, and plastic
behaviour of structural steel.,

Learn Bolted connections and Welded connections,
Design of compression members, built-up columns and columns splices.
Design of tension members, simple slab base and gusseted base.

- Design of laterally supported and un-supported steel beams.
Module -1

Introduction: Advantages and Disadvantages of Steel Structures, Limit state method Limit State of
Strength, Structural Stability, Serviceability Limit states, Failure Criteria of steel, Design Consideration,
Loading and load combinations, IS code provisions, Specification and Section classification.

Plastic Behavior of Structural Steel: Introduction, Plastic theory, Plastic Hinge Concept, Plastic collapse

load, load factor, Shape factor, Theorem of plastic collapse, Methods of Plastic analysis, Plastic analysis of
Continuous Beams.

Module -2

Bolted Connections: Introduction, Types of Bolts, Behavior of bolted joints, Design of High Strength
friction Grip (HSFG) bolts, Design of Simple bolted Connections (Lap and Butt Joints)and bracket
connections.

Welded Connections: Introduction, Types and properties of welds, Effective areas of welds, Weld Defects,

Simple welded joints for truss member and bracket connections, Advantages and Disadvantages of Bolted
and Welded Connections.

Module -3

Design of Compression Members: Introduction, Failure modes, Behavior of compression members,
Sections used for compression members, Effective length of compression members, Design of compression
members and built up Compression members, Design of Laced and Battened Systems.

Module -4

Design of Tension Members: Introduction, Types of Tension members, Slenderness ratio, Modes of
Failure, Factors affecting the strength of tension members, Design of Tension members and Lug angles,
Splices, Gussets.

Design of Column Bases: Design of Simple Slab Base and Gusseted Base.

Module -5

Design of Beams: Introduction, Beam types, Lateral Stability of beams, factors affecting lateral stability,
Behavior of Beams in Bending, Design strength of laterally supported beams in Bending, Design of
Laterally unsupported Beams [No Numerical Problems], Shear Strength of Steel Beams.

Beam to Beam Connections, Beam to Column Connection and Column Splices [No Numerical Problems].

Course Outcomes: After studying this course, students will be able to:
1. Possess knowledge of Steel Structures Advantages and Disadvantages of Steel structures, steel code
provisions and plastic behaviour of structural steel.

Understand the Concept of Bolted and Welded connections.
Understand the Concept of Design of compression members, built-up columns and columns splices.
Understand the Concept of Design of tension members, simple slab base and gusseted base.
Understand the Concept of Design of laterally supported and un-supported steel beams.
Question paper pattern:

¢ The question paper will have ten full questions carrying equal marks,

o Each full question will be for 20 marks,

LA
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¢ There will be two full questions (with a maximum of four sub- questions) from each module.
e Each full question will have sub- question covering all the topics under a module.
o _The students will have to answer five full questions, selecting one full question from each module.

Textbooks:

1. N Subramanian., “Design of Steel Structures” (2016), Oxford University Press, New Delhi.
2. Duggal SK., “Limit State Method of Design of Steel Structures”, Tata McGraw Hill, New Delhi.

Reference Books:

1. Dayarathnam P, “Design of Steel Structures”, Scientific International Pvt, Ltd.
2. Kazim SM A and Jindal R S, “Design of Steel Structures”, Prentice Hall of India, New Delhi.

3. 18 800-2007: General Construction in Steel Code Practice (Third revision), Bureau of Indian
Standards, New Delhi.




B. E. CIVIL ENGINEERING .
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI

APPLIED GEOTECHNICAL ENGINEERING

Course Code . 18CV62 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Appreciate basic concepts of soil mechanics as an integral part in the knowledge of Civil Engineering. Also
to become familiar with foundation engineering terminology and understand how the principles of Geo-
technology are applied in the design of foundations

2. Leamn introductory concepts of Geotechnical investigations required for civil engineering projects
emphasizing in situ investigations

3. Conceptually learn various theories related to bearing capacity of soil and their application in the design of
shallow foundations and estimation of load carrying capacity of pile foundation

4. Estimate internal stresses in the soil mass and application of this knowledge in proportioning of shallow and
deep foundation fulfilling settlement criteria

5. Study about assessing stability of slopes and earth pressure on rigid retaining structures

Module-1

Soil Exploration: Introduction, Objectives and Importance, Stages and Methods of exploration- Test pits,
Borings, Geophysical methods, stabilization of boreholes, Sampling techniques, Undisturbed, disturbed and

representative samples, Geophysical exploration and Bore hole log. Drainage and Dewatering methods,
estimation of depth of GWT (Hvorslev’s method).
Module-2

Stress in Soils: Introduction, Boussinesq’s and Westergaard’s theory concentrated load, circular and rectangular
load, equivalent point load method, pressure distribution diagrams and contact pressure, Newmark’s chart.

Foundation Settlement: Types of settlements and importance, Computation of immediate and consolidation
settlement, permissible differential and total settlements (IS 8009 part 1).
Module-3

Lateral Earth Pressure: Active, Passive and earth pressure at rest, Rankine’s theory for cohesionless and
cohesive soils, Coulomb’s theory, Rebhann’s and Culmann’s graphical construction.

Stability of Slopes :Assumptions, infinite and finite slopes, factor of safety, Swedish slip circle method for C
and C-g (Method of slices) soils, Fellineous method for critical slip circle, use of Taylor’s stability charts,
Module-4

Bearing Capacity of Shallow Foundation: Types of foundations, Determination of bearing capacity by
Terzaghi’s and BIS method (IS: 6403), Modes of shear failure, Factors affecting Bearing capacity of soil. Effect

of water table and/or eccentricity on bearing capacity of soil, field methods of determining bearing capacity of
soil: SPT and plate load test.

Module-§

Pile Foundations: Types and classification of piles, single loaded pile capacity in cohesionless and cohesive
soils by static and Dynamic formulas, efficiency of Pile group, group capacity of piles in cohesionless and
cohesive soils, negative skin friction, pile load tests, Settlement of piles, under reamed piles (only introductory
concepts — no derivation).
Course outcomes: On the completion of this course students are expected to attain the following outcomes;

1. Ability to plan and execute geotechnical site investi gation program for different civil engineering projects

2. Understanding of stress distribution and resulting settlement beneath the loaded footings on sand and clayey
soils

3. Ability to estimate factor of safe
behind earth retaining structures

4. Ability to determine bearing capacity of soil and achieve proficiency in proportioning shallow isolated and
combined footings for uniform bearing pressure

5. _Capable of estimating load carrying capacity of single and group of piles
Question paper pattern:

ty against failure of slopes and to compute lateral pressure distribution




Question paper pattern:

The question paper will have ten full questions carrying equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.

The students will have to answer five full questions, selecting one full question from each module,

Textbooks:

L.

2,

Murthy V.N.S., Principles of Soil Mechanics and Foundation Engineering, UBS Publishers and Distributors,
New Delhi.

K.R. Arora, Soil Mechanics and Foundation Engineering, Standard Publisher Distributors, New Delhi.

3. P C Varghese, Foundation Engineering, PHI India Learning Private Limited, New Delhi.

4.

Punmia B C, Soil Mechanics and Foundation Engineering-(2017), 16thEdition, Laxmi Publications co., New
Delhi.

Reference Books:

—

NevswN

T.W. Lambe and R.V. Whitman, Soil Mechanics-, John Wiley & Sons.

Donald P Coduto, Geotechnical Engineering- Phi Learning Private Limited, New Delhi.

Shashi K. Gulathi & Manoj Datta, Geotechnical Engineering-. , Tata McGraw Hill Publications.
Debashis Moitra, “Geotechnical Engineering”, Universities Press.,

Malcolm D Bolton, “A Guide to soil mechanics”, Universities Press.,

Bowles J E , Foundation analysis and design, McGraw- Hill Publications.

Bureau of Indian Standards: 18-1904, 1S-6403, 1S-8009, 18-2950, 1S-2911 and all other relevant codes.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
HYDROLOGY AND IRRIGATION ENGINEERING
Course Code 18CVé63 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Understand the concept of hydrology and components of hydrologic cycle such as precipitation,
infiltration, evaporation and transpiration,

Quantify runoff and use concept of unit hydrograph.
Demonstrate different methods of irrigation, methods of application of water and irri gation procedure.

Design canals and canal network based on the water requirement of various crops.
. Determine the reservoir capacity.

Module -1

Hydrology: Introduction, Importance of hydrology, Global distribution of water and Indian water
availability, Practical application of hydrology, Hydrologic cycle (Horton’s) qualitative and engineering
representation.

Precipitation: Definition, Forms and types of precipitation, measurement of rain fall using Symon’s and
Syphon type of rain gauges, optimum number of rain gauge stations, consistency of rainfall data (double
mass curve method), computation of mean rainfall, estimation of missing data, presentation of
precipitation data, moving average curve, mass curve, rainfall hyetographs.

Module -2

Losses: Evaporation: Introduction, Process, factors affecting evaporation, measurement using IS class-A

Pan, estimation using empirical formulae (Meyer’s and Rohwer’s equations) Reservoir evaporation and
control.

Evapo-transpiration: Introduction, Consumptive use, AET, PET, Factors affecting, Measurement,
Estimation by Blaney-Criddle equation.

Infiltration: Introduction, factors affecting infiltration capacity, measurement by double ring infiltrometer,
Horton’s infiltration equation, infiltration indices.

Module -3

Runoff: Definition, concept of catchment, factors affecting runoff, rainfall —
regression analysis.

Hydrographs: Definition, components of hydrograph, base flow separation, unit hydrograph, assumption,
application and limitations, derivation from simple storm hydrographs, S curve and its computations,
Conversion of UH of different durations.

Module -4

Lo

runoff relationship using

Irrigation: Definition. Benefits and ill effects of irrigation. System of irrigation: surface and ground water,
flow irrigation, Lift irrigation, Bandhara irrigation.

Water Requirements of Crops: Duty, delta and base period, relationship between them, factors affecting
duty of water crops and crop seasons in India, irrigation efficiency, frequency of irrigation,

Module -5

Canals: Types of canals. Alignment of canals. Definition of gross command area, cultural command area,

intensity of irrigation, time factor, crop factor. Unlined and lined canals. Standard sections. Design of
canals by Lacey's and Kennedy's method.

Reservoirs: Definition, investigation for reservoir site, storag
using mass curves, economical height of dam,

Course outcomes:; After studying this course, students will be able to:
1. Understand the importance of hydrology and its components,

2. Measure precipitation and analyze the data and analyze the losses in precipitation.
3. _Estimate runoff and develop unit hydrographs.

¢ zones determination of storage capacity




4. Find the benefits and ill-effects of irrigation.
5. Find the quantity of irrigation water and frequency of irrigation for various crops.
6. Find the canal capacity, design the canal and compute the reservoir capacity.
Question paper pattern:
*  The question paper will have ten full questions carrying equal marks,
¢ Each full question will be for 20 marks.
*  There will be two full questions (with a maximum of four sub- questions) from each module.
¢ Each full question will have sub- question covering all the topics under a module.
o _The students will have to answer five full questions, selecting one full question from each module.

Textbooks:

1. K. Subramanya, “Engineering Hydrology”, Tata McGraw Hill Publishers, New Delhi.

2. Jayarami Reddy, “A Text Book of Hydrology”, Lakshmi Publications, New Delhi.

3. Punmia and LalPandey, “Irrigation and Water Power Engineering” Lakshmi Publications, New Delhi.

Reference Books:

H.M. Raghunath, “Hydrology”, Wiley Eastern Publication, New Delhi.
Sharma R K., “Irrigation Engineering and Hydraulics”, Oxford & IBH Publishing Co., New Delhi.
VenTe Chow, “Applied Hydrology”, Tata McGraw Hill Publishers, New Delhi.

Modi P.N “Water Resources and Water Power Engineering”-. Standard book house, Delhi.
Garg S K, “Irrigation Engineering and Hydraulic Structures” Khanna publications, New Delhi.
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI

MATRIX METHOD OF STRUCTURAL ANALYSIS

Course Code 18CVé41 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Gain basic knowledge of structural systems and application of concepts of flexibility and stiffness
matrices for simple elements.

2. Understand flexibility and stiffness matrices to solve problems in beams, frames and trusses.

3. Gain knowledge of direct stiffness method to solve problems in beams, frames and trusses.

4. Gain knowledge of solving problems involving temperature changes and lack of fit.

Module -1

Introduction: Structural systems, geometric and material non-linearity, principle of superposition,
equilibrium and compatibility conditions, static and kinematic indeterminacy, principle of minimum
potential energy and minimum complementary energy, concepts of stiffness and flexibility, flexibility and
stiffness matrices of beam and truss elements.

Module -2

Element Flexibility Method: Force transformation matrix, global flexibility matrix, analysis of continuous
beams, rigid frames and trusses.

Module -3

Element Stiffness Method: Displacement transformation matrix, global stiffness matrix, analysis of
continuous beams, rigid frames and trusses.

Module -4

Effects of Temperature Changes and Lack of Fit: Related numerical problems by flexibility and stiffness
method as in Module 2 and Module 3.

Module -5

Direct Stiffness Method: Local and global coordinates systems, principle of contra gradience, global
stiffness matrices of beam and truss elements, analysis of continuous beams and trusses.

Course Outcomes: After studying this course, students will be able to:

I. Evaluate the structural systems to application of concepts of flexibility and stiffness matrices for simple
problems.

2. Identify, formulate and solve engineering problems with respect to flexibility and stiffness matrices as
applied to continuous beams, rigid frames and trusses.

3. Identify, formulate and solve engineering problems by application of concepts of direct stiffness method
as applied to continuous beams and trusses.

4. Evaluate secondary stresses.

Question paper pattern:
Question paper pattern:
¢ The question paper will have ten full questions carrying equal marks.
¢ Each full question will be for 20 marks.
¢ There will be two full questions (with a maximum of four sub- questions) from each module.
*  Each full question will have sub- question covering all the topics under a module.
*__The students will have to answer five full questions, selecting one full question from each module.

Textbooks:

1. Weaver W and Gere J H, “Matrix Analysis of Framed Structures”, CBS publications, New Delhi.

2. Rajasekaran S, “Computational Structural Mechanics”, PHI, New Delhi,

3. Madhujit Mukhopadhay and Abdul Hamid Sheikh, “Matrix and Finite Element Analysis of
Structures”, Ane Books Pvt. Ltd.

Reference Books:
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Godbole P N et.al, “Matrix Method of Structural Analysis”, PHI Itd, New Delhi.
Pundit and Gupta, “Theory of Structures Vol II”, TMH publications, New Delhi

A K Jain, “Advanced Structural Analysis”, Nemchand Publications, Roorkee.
Manikaselvam, “Elements of Matrix Analysis and Stability of Structures”, Khanna Publishers, New
Delhi.

H C Martin, “Introduction to Matrix Methods in Structural Analysis”, International textbook company,
McGraw Hill,




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
SOLID WASTE MANAGEMENT
Course Code 18CV642 CIE Marks 40
Teaching Hours/Week(L:T:P) 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Study the present methods of solid waste management system and to analyze their draw backs comparing
with statutory rules.

2. Understand different elements of solid waste management from generation of solid waste to disposal.

3. Analyze different processing technologies and to study conversion of municipal solid waste to compost or

biogas.
4. Evaluate landfill site and to study the sanitary landfill reactions.
Module -1

Sources: Sources of Solid waste, Types of solid waste, Physical and Chemical composition of municipal solid
waste. Generation rate, Numerical Problems.

Collection: Collection of solid waste- services and systems, equipments,

Transportation: Need of transfer operation, transfer station, transport means and methods, route optimization.
Solid waste management 2000 rules with, 2016 amendments.

Module -2

Processing techniques: Purpose of processing, Volume reduction by incineration, Process description,
Mechanical volume reduction (compaction), Mechanical size reduction (shredding), component separation
(manual and mechanical methods).

Module -3

Composting Aerobic and anaerobic method - process description, process microbiology, design
consideration, Mechanical composting, Vermi composting, Numerical Problems.

Sanitary land filling: Definition, advantages and disadvantages, site selection, methods, reaction occurring in
landfill-  Gas and Leachate movement, Control of gas and leachate movement, Design of sanitary landfill.
Numerical Problems.

Module -4

Sources, collection, treatment and disposal:- Biomedical waste,E-waste, construction and demolition waste.

Module -5

Incineration -3Ts factor affecting incineration, types of incinerations, Pyrolsis , Energy recovery technique
from solid waste management. Hazardous waste.

Course outcomes: After studying this course, students will be able to:

L. Analyse existing solid waste management system and to identify their drawbacks.
2. Evaluate different elements of solid waste management system.

3. Suggest suitable scientific methods for solid waste management elements.

4, Design suitable processing system and evaluate disposal sites.

Question paper pattern:

¢ The question paper will have ten full questions carrying equal marks.

Each full question will be for 20 marks.

o There will be two full questions (with a maximum of four sub- questions) from each module.

¢ Each full question will have sub- question covering all the topics under a module.

o _The students will have to answer five full questions, selecting one full question from each module.

Texthooks:




George Tchobanoglous, Hilary Theisen , Samuel A Vigil, “Integrated Solid Waste Management :
Engineering principles and management issues”, M/c Graw hill Education . Indian edition

Howard S Peavy, Donald R Rowe and George Tchobanoglous, “Environmental Engineering”, Tata
Mcgraw Hill Publishing Co Itd.,

Reference Books:

L.

2.

Municipal Solid Wastes (Management and Handling) Rules, 2000.Ministry of Environment and Forests
Notification, New Delhi, the 25th September, 2000. Amendment — 1357(E) - 08-04-2016

Municipal Solid waste management manual, Part IT published under Swachh Bharat Mission, Central
Public Health and Environmental Engineering Organization (CPHEEO), 2016, Ministry of Urban
Development, Government of India.

Handbook of Solid waste management, second edition, George Tchobanoglous, Frank Kreith, published
by M/c Graw hill Education, 2002, ISBN-13 978-0071356237 ISBN -10 0071356231




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
ALTERNATE BUILDING MATERIALS
Course Code 18CV643 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This Course will enable students to:

l. understand environmental issues due to building materials and the energy consumption in
manufacturing building materials

2. study the various masonry blocks, masonry mortar and structural behavior of masonry under
compression.

3. Study the alternative building materials in the present context.

4. understand the alternative building technologies which are followed in present construction field.

Module -1

Introduction: Energy in building materials, Environmental issues concerned to building materials, Embodied
energy and life-cycle energy, Global warming and construction industry, Green concepts in buildings, Green
building ratings — IGBC and LEED manuals — mandatory requirements, Rainwater harvesting & solar passive
architecture. Environmental friendly and cost effective building technologies, Requirements for buildings of
different climatic regions.

Module -2

Elements of Structural Masonry : Elements of Structural Masonry, Masonry materials, requirements
of masonry units’ characteristics of bricks, stones, clay blocks, concrete blocks, stone boulders, laterite
Blocks, Fal-G blocks and Stabilized mud - block. Manufacture of stabilized blocks.

Structural Masonry Mortars: Mortars, cementations materials, sand, natural & manufactured, types of
mortars, classification of mortars as per BIS, characteristics and requirements of mortar, selection of mortar.
Uses of masonry, masonry bonding, Compressive strength of masonry elements, Factors affecting
compressive strength, Strength of Prisms/wallets and walls, Effect of brick bond on strength, Bond strength of
masonry: Flexure and shear, Elastic properties of masonry materials and masonry, Design of masonry
compression elements subjected to axial load.

Module -3

Alternate Building Materials: Lime, Pozzolana cements, Raw materials, Manufacturing process, Properties
and uses. Fibers- metal and synthetic, Properties and applications. Fiber reinforced plastics, Matrix materials,
Fibers organic and synthetic, Properties and applications. Building materials from agro and industrial wastes
,Types of agro wastes, Types of industrial and mine wastes, Properties and applications. Masonry blocks
using industrial wastes. Construction and demolition wastes.

Module -4

Alternate Building Technologies: Use of arches in foundation, alternatives for wall constructions,
composite masonry, confined masonry, cavity walls, rammed earth, Ferro cement and ferroconcrete
building components, Materials and specifications, Properties, Construction methods, Applications.

Top down construction, Mivan Construction Technique.

Alternate Roofing Systems: Concepts, Filler slabs, Composite beam panel roofs, Masonry vaults and
domes.

Module -5




Equipment for Production of Alternate Materials: Machines for manufacture of concrete, Equipments for
production of stabilized blocks, Moulds and methods of production of precast elements, Cost concepts in
buildings, Cost saving techniques in planning, design and construction, Cost analysis: Case studies using
alternatives.

Course Outcomes: After studying this course, students will be able to:

1. Solve the problems of Environmental issues concerned to building materials and cost effective building
technologies;

2. Sclect appropriate type of masonry unit and mortar for civil engineering constructions; also they
are able to Design Structural Masonry Elements under Axial Compression.

3. Analyse different altemnative building materials which will be suitable for specific climate and in an
environmentally sustainable manner. Also capable of suggesting suitable agro and industrial wastes as a
building material.

4. Recommend various types of alternative building materials and technologies and design a energy efficient
building by considering local climatic condition and building material.

Question paper pattern:
*  The question paper will have ten full questions carrying equal marks.
Each full question will be for 20 marks.
¢ There will be two full questions (with a maximum of four sub- questions) from each module.
*  Each full question will have sub- question covering all the topics under a module.
* __The students will have to answer five full questions, selecting one full question from each module.

Textbooks:

1. KS Jagadish, B V Venkatarama Reddy and K S Nanjunda Rao, “Alternative Building Materials and
Technologies”, New Age International pub.

2. Amold W Hendry, “Structural Masonry”, Macmillan Publishers.

Reference Books:

1. RJS Spence and DJ Cook, “Building Materials in Developing Countries”, Wiley pub.
2. LEED India, Green Building Rating System, IGBC pub.

3. IGBC Green Homes Rating System, CII pub.

4, Relevant IS Codes.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI

GROUND IMPROVEMENT TECHNIQUES

Course Code 18CV644 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Understand the fundamental concepts of ground improvement techniques

2. Apply knowledge of mathematics, Science and Geotechnical Engineering to solve problems in the field of
modification of ground required for construction of civil engineering structures.

3. Understand the concepts of chemical compaction, grouting and other miscellaneous methods.

4. Impart the knowledge of geo synthetics, vibration, grouting and Injection.

Module -1

Formation and Development of Ground : Introduction, Formation of Rock, soil and soil profile, Soil
distribution in India, Alterations of ground after formation, Reclaimed soils, Natural offshore deposits;
Ground Improvement Potential — Hazardous ground conditions, poor ground conditions, favourable ground
conditions, Alternative Approaches, Geotechnical processes.

Compaction:  Introduction, compaction mechanics, Field procedure, surface compaction, Dynamic

Compaction, selection of field compaction procedures, compaction quality control.
Module -2

Drainage Methods: Introduction, Seepage, filter requirements, ground water and seepage control, methods of
dewatering systems, Design of dewatering system including pipe line effects of dewatering. Drains, different
types of drains.

Pre-compression and Vertical Drains: Importance, Vertical drains, Sand drains, Drainage of slopes, Electro
kinetic dewatering, Preloading.

Module -3

Chemical Modification-I: Definition, cement stabilization, sandwich technique, admixtures. Hydration —
effect of cement stabilization on permeability, Swelling and shrinkage and strength and deformation
characteristics. Criteria for cement stabilization. Stabilization using Fly ash.

Chemical Modification-li: Lime stabilization — suitability, process, criteria for lime stabilization. Other
chemicals like chlorides, hydroxides, lignin and hydrofluoric acid. Properties of chemical components,
reactions and effects. Bitumen, tar or asphalt in stabilization.

Module -4

Vibration Methods: Introduction, Vibro compaction — blasting, vibratory probe, Vibro displacement
compaction — displacement piles, vibro flotation, sand compaction piles, stone columns, heavy tamping
Grouting And Injection: Introduction, Effect of grouting. Chemicals and materials used. Types of grouting.
Grouting procedure, Applications of grouting.

Module -5

Geosynthetics: Introduction, Geosynthetic types, properties of Geosynthetics — materials and fibre
properties, Geometrical aspects, mechanical properties, Hydraulic properties, Durability ; Applications of
Geosynthetics - Separation, Filtration and Fluid Transmission, Reinforcement,

Miscellaneous Methods (Only Concepts & Uses): Soil reinforcement, Thermal methods, Ground
improvement by confinement — Crib walls, Gabions and Mattresses, Anchors, Rock bolts and soil nailing.
Stone Column, Micro piles.

Course Outcomes: After studying this course, students will be able to:

1. Give solutions to solve various problems associated with soil formations having less strength.

2. Use effectively the various methods of ground improvement techniques depending upon the requirements.

3. utilize properly the locally available materials and techniques for ground improvement so that economy
in the design of foundations of various _civil engineering structures

Question paper pattern:
® The question paper will have ten full questions carrying equal marks.




Each full question will be for 20 marks,

There will be two full questions (with a maximum of four sub- questions) from each module,
Each full question will have sub- question covering all the topics under a module.

*__The students will have to answer five full questions, selecting one full question from each module.

Textbooks:

1. Purushothama Raj P, “Ground Improvement Techniques”, Laxmi Publications, New Delhi.
2. Koerner R.M, “Construction and Geotechnical Method in Foundation Engineering”, McGraw Hill Pub. Co.

Reference Books:

1. Bell, F.G., “Methods of treatment of unstable ground”, Butterworths, London.

2. Nelson J.D. and Miller D.J, “Expansive soils”, John Wiley and Sons.

3. Ingles. C.G. and Metcalf J.B , “Soil Stabilization; Principles and Practice”, Butterworths

4. Manfred Hausmann , “Engineering principles of ground modification”, McGraw Hill Pub. Co,,




B. E. CIVIL ENGINEERING ‘
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
RAILWAYS, HARBOUR, TUNNELING AND AIRPORTS
Course Code 18CV645 CIE Marks 40
Teaching Hours/'Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Understand the history and development, role of railways, railway planning and development based on
essential criteria’s.
2. Learndifferenttypesofstructuralcomponents,engineeringpropertiesofthematerials,tocalculatethematerial
quantities required for construction
3. Understand various aspects of geometrical elements, points and crossings, significance of maintenance of tracks.
4. Design and plan airport layout, design facilities required for runway, taxiway and impart knowledge about visual
aids
5. Apply design features of tunnels, harbors, dock and necessary navigational aids; also expose them to various
methods of tunneling and tunnel accessories.
Module-1
Railway Planning: Significance of Road, Rail, Air and Water transports — Coordination of all modes to achieve
sustainability — Elements of permanent way
— Rails, Sleepers, Ballast, rail fixtures and fastenings, — Track Stress, coning of wheels, creep in rails, defects in rails
— Route alignment surveys, conventional and modern methods- — Soil suitability analysis — Geometric design of
railways, gradient, super elevation, widening of gauge on curves- Points and Crossings(Explanation & Sketches of
Right and Left hand turnouts only).
Module-2 _
Railway Construction and Maintenance: Earthwork — Stabilization of track on poor soil, Calculation of
Materials required for track laying — Construction and maintenance of tracks — Modern methods of construct ion &
maintenance — Railway stations and yards and passenger amenities- Urban rail — Infrastructure for Metro, Mono

and underground railways.

Module-3
Harbour and Tunnel Engineering: Definition of Basic Terms: Planning and Design of Harbours: Requirements,

Classification, Location and Design
Principles — Harbour Layout and Terminal Facilities , Coastal Structures, Inland Water Transport — Wave action on

Coastal Structures and Coastal Protection Works.
Tunneling; Introduction, size and shape of the tunnel, tunneling methods in soils, tunnel lining, tunnel drainage and

ventilation,

Module-4

Airport Planning: Air transport characteristics, airport classification, air port planning: objectives, components,
layout characteristics, and socio-economic characteristics of the catchment area, criteria for airport site selection

and ICAO stipulations, typical airport layouts, Parking and circulation area.

Module-5

Airport Design: Runway Design: Orientation, Wind Rose Diagram, Runway length, Problems on basic and
Actual Length, Geometric design of runways, Configuration and Pavement Design Principles, Elements ofTaxiway
Design, Airport Zones, Passenger Facilities and Services, Runway and Taxiway Markings and lighting.

Course outcomes: After studying this course, students will be able to:

1 Acguires capability of choosing alignment and also design geometric aspects of railway system, runway and
taxiway.

2. Suggest and estimate the material quantity required for laying a railway track and also will be able to determine
the hauling capacity of a locomotive.

3. Develop layout plan of airport, harbor, dock and will be able relate the gained knowledge to identify required
type of visual and/or navigational aids for the same.

4. Apply the knowledge gained to conduct surveying, understand the tunneling activities.

Question paper pattern:




The question paper will have ten full questions carrying equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximum of four sub- questions) from each module,
Each full question will have sub- question covering all the topics under a module.

The students will have to answer five full questions, selecting one full question from each module.

Textbook:

BN~

5

Saxena Subhash Cand Satyapal Arora, “A Course in Railway Engineering”, Dhanpat Rai and Sons, Delhi.
Satish Chandra and Agarwal M. M,“Railway Engineering”, 2" Edition, Oxford University Press,New Delhi.
Khanna S K, Arora M G and Jain S S,“Airport Planning and Design”, Nemch and and Brothers, Roorkee.
CVenkatramaiah,“’I‘ransportationEngineering”,VolumeII:Railways,Airports,DocksandHarbours,Bridgesand
Tunnels, Universities Press.

Bindra S P, “A Course in Docks and Harbour Engineering”, Dhanpat Rai and Sons, New Delhi.

Refe

rence Books:

L.
2.
3

Oza.H.P.andOza.G.H.,“AcourseinDocks&HarbourEngineering”.Charotar Publishing Co.,
Mgn_drey J. S. “A course in Railway Track Engineering”.Tata Mc Graw Hill.
Srinivasan R. Harbour,“ Dock and TunnelEngineering”,26thEdition2013.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
REMOTE SENSING AND GIS
Course Code 18CV651 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Understand the basic concepts of remote sensing.
2. Analyze satellite imagery and extract the required units,
3. Extract the GIS data and prepare the thematic maps.
4. Use the thematic camps for various applications.

Module-1

Remote Sensing: Basic concept of Remote sensing, Data and Information, Remote sensing data collection,
Remote sensing advantages & Limitations, Remote Sensing process. Electromagnetic Spectrum, Energy
interactions with atmosphere and with earth surface features (soil, water, and vegetation), Resolution, image
registration and Image and False color composite, elements of visual interpretation techniques.

Module-2

Remote Sensing Platforms and Sensors: Indian Satellites and Sensors characteristics, Remote
Sensing Platforms, Sensors and Properties of Digital Data, Data Formats: Introduction, platforms-

IRS, Landsat, SPOT, Cartosat, Ikonos, Envisat etc. sensors, sensor resolutions (spatial, spectral,

radiometric and temporal). Basics of digital image processing- introduction to digital data, systematic
errors(Scan Skew, Mirror-Scan Velocity, Panoramic Distortion, Platform Velocity , Earth Rotation) and

non-systematic [random] errors(Altitude, Attitude), Image enhancements(Gray Level Thresholding, level
slicing, contrast stretching),image filtering.

Module-3

Geographic Information System: Introduction to GIS; components of a GIS; Geographically
Referenced Data, Spatial Data- Attribute data-Joining Spatial and attribute data, GIS Operations: Spatial
Data Input — Attribute data Management, Geographic coordinate System, Datum; Map Projections: Types
of Map Projections, Projected coordinate Systems. UTM Zones.

Module-4

Data Models: Vector data model: Representation of simple features — Topology and its importance;
coverage and its data structure, Shape file; Relational Database, Raster Data Model: Elements of the
Raster data model, Types of Raster Data, Raster Data Structure, and Data conversion.

Module-5

Integrated Applications of Remote sensing and GIS: Applications in land use land cover analysis,
change detection, water resources, urban planning, environmental planning, Natural resource management
and Traffic management. Location Based Services And Its Applications.

Course outcomes: After studying this course, students will be able to:
1. Collectdataanddelineatevariouselementsfromthesatelliteimageryusingtheirspectralsignature.
2. Analyze different features of ground information to create raster or vector data.
3. Perform digital classiﬁcationandcreatedifferentthematicmapsforsolvingspeciﬁcproblems
4. Make decision based on the GIS analysis on thematic maps.

Question paper pattern:
¢ The question paper will have ten full questions carrying equal marks,
Each full question will be for 20 marks.
® There will be two full questions (with a maximum of four sub- questions) from each module.
*  Each full question will have sub- question covering all the topics under a module.
¢ __The students will have to answer five full questions, selecting one full question from each module.

Textbooks:




1. Kadiyali. L.R. “Traffic Engineering and Transport Planning ”, Khanna Publishers, Delhi,2013

2. S K Khanna and CEG Justo and AVeeraragavan, “Highway Engineering”, Nem Chand and Bros.

3. Indian Roads Congress (IRC) Specifications: Guidelines and Special Publications on Traffic
Planning and Management

4. _Salter. R.I and Hounsell N.B, “Highway Traffic Analysis and design”, Macmillan PressLtd.]996,

Reference Books:

1. Fred L. Mannering, Scott S. Washburn and Walter P. Kilareski, Principles of Highway Engineering
and Traffic Analysis, Wiley India Pvt, Ltd., New Delhi,2011.

2. GarberandHoel, PrinciplesofT rafﬁcandHighwayEngineering”,CENGAGELcaming,NewDelhi,ZOlO.

3. SP: 43-1994,IR CSpecification,“Guidelineson Low-cost Traffic Management Techniques” for Urban
Areas, 1994,

4. John E Tyworth, “Traffic Management Planning, Operations and control”, Addison Wesly
Publishing Company, 1996,

5. Hobbs.F.D.“Traffic Planning and Engineering”, University of Brimingham,Peragamon Press
Ltd,2005.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
TRAFFIC ENGINEERING
Course Code 18CV652 CIE Marks 40
Teaching Hours/Week(L:T:P) | (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Understand fundamental knowledge of traffic engineering, scope and its importance.

2. Describe basic techniques for collecting and analyzing traffic data, diagnosing problems,
designing appropriate remedial treatment, and assessing its effectiveness.

3. Apply probabilistic and queuing theory techniques for the analysis of traffic flow situations
and emphasis the interaction of flow efficiency and traffic safety.

4. Understand and analyse traffic issues including safety, planning, design, operation and
control.

5. Apply intelligent transport system and its applications in the present traffic scenario.

Module-1

Traffic Planning and Characteristics: Road Characteristics-Road user characteristics, PIEV theory,
Vehicle Performance characteristics, Fundamentals of Traffic Flow, Urban Traffic problems in India,

Integrated planning of town, country, regional and all urban infrastructures, Sustainable approach- land
use & transport and modal integration.

Module-2

Traffic Surveys: Traffic Surveys- Speed, journey time and delay surveys, Vehicles Volume
Survey including non-motorized transports, Methods and interpretation, Origin Destination Survey,
Methods and presentation, Parking Survey, Accident analyses-Methods, interpretation and
presentation, Statistical applications in traffic studies and traffic forecasting, Level of service-Concept,
applications and significance.

Module-3

Traffic Design and Visual Aids: Intersection Design- channelization, Rotary intersection design,
Signal design, Coordination of signals, Grade separation, Traffic signs including VMS and road
markings, Significant roles of traffic control personnel, Networking pedestrian facilities & cycle
tracks.

Module-4

Traffic Safety and Environment: Road accidents, Causes, effect, prevention, and cost, Street
lighting, Traffic and environment hazards, Air and Noise Pollution, causes, abatement measures,
Promotion and integration of public transportation, Promotion of non-motorized transport.

Module-5

Traffic Management: Area Traffic Management System, Traffic System Management (TSM) with
IRC standards, Traffic Regulatory Measures, Travel Demand Management (TDM), Direct and indirect
methods, Congestion and parking pricing, All segregation methods- Coordination among different
agencies, Intelligent Transport System for traffic management, enforcement and education.

Course outcomes: After studying this course, students will be able to:

1. Understandthehumanfactorsandvehicularfactorsintrafficengineeringdesign.

2. Conductdifferenttypesoftrafficsurveysandanalysisofcollecteddatausingstatisticalconcepts.

3. Useanappropriatetrafficflowtheoryandtocomprehendthecapacity&signalizedintersectionanalysis.
4. Understand the basic knowledge of Intelligent Transportation System.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks.
Each full question will be for 20 marks.
e There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.
o The students will have to answer five full questions, selecting one full question from each module.

Textbooks:




1. Kadiyali. L.R. “Traffic Engineering and Transport Planning ”, Khanna Publishers, Delhi,2013
2. S K Khanna and CEG Justo and AVeeraragavan, “Highway Engineering”, Nem Chand and Bros.
3. Indian Roads Congress (IRC) Specifications: Guidelines and Special Publications on Traffic

Planning and Management
4._Salter. R.I and Hounsell N.B, “Highway Traffic Analysis and design”, Macmillan PressLtd.1996.

Reference Books:

1. Fred L. Mannering, Scott S. Washburn and Walter P. Kilareski, Principles of Highway Engineering
and Traffic Analysis, Wiley India Pvt. Ltd., New Delhi,2011.

2. GarberandHoel,“PrinciplesofT: rafﬁcandHighwayEngineering”,CENGAGELcaming,NewDelhi,20 10.

3. SP: 43-1994,IRCSpecification, “Guidelineson Low-cost Traffic Management Techniques” for Urban
Areas, 1994,

4. John E Tyworth, “Traffic Management Planning, Operations and control”, Addison Wesly
Publishing Company, 1996.

5. Hobbs.F.D.“Traffic Planning and Engineering”,University of Brimingham,Peragamon Press
Ltd,2005.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
OCCUPATIONAL HEALTH AND SAFETY
Course Code 18CV653 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Gainan historical, economic, and organizational perspective of occupational safety and health;

2. Investigate current occupational safety and health problems and solutions.

3. Identify the forces that influence occupational safety and health,

4. _Demonstrate the knowledge and skills needed to identify work place problems and safe work practice
Module-1 ,
Occupational Hazard and Control Principles: Safety, History and development, National Safety Policy.
Occupational safety and Health Act (OSHA), Occupational Health and Safety administration - Laws governing
OSHA and right to know. Accident — causation, investigation, investigation plan, Methods of acquiring
accident facts, Supervisory role in accident investigation.

Module-2

Ergonomics at Work Place: Ergonomics Task analysis, Preventing Ergonomic Hazards, Work space
Envelops, Visual Ergonomics, Ergonomic Standards, Ergonomic Programs. Hazard cognition and Analysis,
Human Error Analysis — Fault Tree Analysis — Emergency Response - Decision for action — purpose and
considerations.

Module-3
Fire Prevention and Protection: Fire Triangle, Fire Development and its severity, Effect of Enclosures,

early detection of Fire, Classification of fire and Fire Extinguishers.
Electrical Safety, Product Safety: Technical Requirements of Product safety.

Module-4

Health Considerations at Work Place: types of diseases and their spread, Health Emergency. Personal
Protective Equipment (PPE) - types and advantages, effects of exposure and treatment for engineering
industries, municipal solid waste. Environment management plans (EMP) for safety and sustainability.

Module-5

Occupational Health and Safety Considerations: Water and wastewater treatment plants, Handling of
chemical and safety measures in water and wastewater treatment plants and labs, Construction material
manufacturing industries like cement plants, RMC Plants, precast plants and construction sites. Policies, roles
and responsibilities of workers, managers and supervisors.

Course outcomes: After studying this course, students will be able to:

1. Identifyhazardsintheworkplacethatposeadangerorthreattotheirsafetyorhealth,orthatofothcrs.

2. Controlunsafeorunhealthyhazardsandproposemethodstoeliminatethehazard.

3. Present a coherent analysis of a potential safety or health hazard both verbally and in writing, citing the
occupational Health and Safety Regulations as well as supported legislation.

4. Discuss the role of health and safety in the workplace pertaining to the responsibilities of workers,
managers, SUpervisors.

5. Identify the decisions required to maintain protection of the environment, workplace as well as personal
health and safety.

Question paper pattern:
¢ The question paper will have ten full questions carrying equal marks.
¢ Each full question will be for 20 marks.
There will be two full questions (with a maximum of four sub- questions) from each module.
*  Each full question will have sub- question covering all the topics under a module.
¢ __The students will have to answer five full questions, selecting one full question from each module.

Textbooks:

1. _Goetsch D. L.,(1999), “Occupational Safety and Health for Technologists, Engineers and Managers”,




Prentice Hall.
2, HeinrichH.W.,(2007),"IndustrialAccidentPrevention—AScientiﬁcApproach",McGraw-HiIlBookCompany
National Safety Council and Associate (Data) Publishers Pvt. Ltd., (1991),
3. “Industrial Safety and Pollution Control Handbook.
Reference Books:

1. CollingD.A.,(1990),“IndustrialSafetyManagementandTechnology",PrenticeHall,New Delhi.

2 Della D.E., and Giustina, (1996), “Safety and Environmental Management”, Van Nostrand Reinhold
International Thomson Publishing Inc.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - V1
SUSTAINABILITY CONCEPTS IN CIVIL ENGINEERING
Course Code 18CV654 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

Learn about the principles, indicators and general concept of sustainability.

Apprehend the local, regional and global impacts of unsustainable designs, products and processes.
Student shall be able to apply the sustainability concepts in engineering

Know built environment frame work sand their use

Understand how building and design is judged and valued by clients and stakeholders and how to
implement sustainability.

Lol ol L

Module-1

Introduction: Sustainability - Introduction, Need and concept of sustainability, Social-environmental and
economic sustainability concepts. Sustainable development, Nexus between Technology and
Sustainable  development, Challenges for Sustainable Development. Multilateral environmental agreements
and Protocols - Clean Development Mechanism (CDM), Environmental legislations in India - Water Act, Air
Act.

Module-2

Global Environmental Issue: Resource degradation, Climate change, Regional and Local Environmental
Issues. Carbon credits and carbon trading, carbon foot print Carbon sequestration — Carbon capture and storage
(CCS). Environmental management standards, ISO 14000 series, Life Cycle Analysis (LCA) - Scope and Goal,
Bio-mimicking.

Module-3

Sustainable Design: Basic concepts of sustainable habitat, Green buildings, green materials for building
construction, material selection for sustainable design, green building certification- GRIHA & IGBC
Certification for buildings, Energy efficient building design- Passive solar design technique, Thermal storage,
Cooling strategies, high performance insulation. Sustainable cities, Sustainable transport.

Module-4

Clean Technology and Energy: Energy sources: Basic concepts-Conventional and non-conventional, solar
energy, Fuel cells, Wind energy, Small hydro plants, bio-fuels, Energy derived from oceans, Geothermal
energy. Rainwater harvesting.

Module-5

Green Engineering: Green Engineering concepts, Sustainable Urbanization, industrialization and poverty
reduction; Social and technological change, Industrial Processes: Material selection, Pollution Prevention,
Industrial Ecology, Industrial symbiosis.

Course Outcomes: After studying this course, students will be able to:
1. Learn the sustainability concepts; understand the role and responsibility of engineers in sustainable
development.
2. Quantify sustainability, and resource availability, Rationalize the sustainability based on scientific merits.
3. Understand and apply sustainability concepts in construction practices, designs, product developments and
processes across various engineering disciplines.
4. Make a decision in applying green engineering concepts and become a lifelong advocate of sustainability
in society,

Question paper pattern:

_* The question paper will have ten full questions carrying equal marks.
¢ Each full question will be for 20 marks.
* There will be two full questions (with a maximum of four sub- questions) from each module.
*__Each full question will have sub- question covering all the topics under a module.




o __The students will have to answer five full questions, selecting one full question from each module.

Textbooks:

1. Allen, D.T. and S honnard, D. R, Sustainability Engineering; Concepts, Design and Case Studies, Prentice
Hall.

2. Bradley. A.S; Adebayo, A. O, Maria, P. Engineering applications in sustainable design and development,
Cengage learning.

Reference Books:

1. Mackenthun, K. M.,Basic Concepts in Environmental Management, Lewis Publication,

2. ECBC Code 2007, Bureau of Energy Efficiency, New Delhi Bureau of Energy Efficiency Publications-
Rating System, TERI Publications - GRIHA Rating System.

3. Ni bin Chang, Systems Analysis for Sustainable Engineering: Theory and Applications, McGraw-Hill
Professional.

4. Twidell, J. W. and Weir, A. D., Renewable Energy Resources, English Language Book Society (ELBS).

Malcolm Dowden, Climate Change and Sustainable Development: Law, Policy and Practice.

6. Daniel A. Vallero and Chris Brasier, “Sustainable Design: The Science of Sustainability and Green
Engineering”, Wiley-Blackwell. ‘

7. Sustainable Engineering Practice: An Introduction, Committee on Sustainability, American Society of
Civil Engineers.
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INTELLIGENT TRANSPORTATION SYSTEMS
[As per Choice Based Credit System (CBCS) scheme]
SEMESTER - VI

Subject Code 18CV655 CIE Marks 40
Number of Lecture 3:0:0 SEE Marks 60
Hours/Week(L:T:P)

Credits 03 Exam Hours 03

Course Learning objectives: This course will enable students to

Have an awareness and scope of transport issues, such as, traffic safety, public transport,
advanced vehicle management and control. Learn how Intelligent transport systems (ITS)
involve the application of information technology and telecommunications to control traffic,
inform travellers and drivers, operate public transport, automating payments, handle

emergencies and incidents, operate commercial fleets and freight exchange, and automate
driving and safety.

Module -1
Basic elements of intelligent transportation systems (ITS), focusing on technological,
systems and institutional aspects. Benefits of ITS -ITS Data collection techniques -
Detectors, Automatic Vehicle Location (AVL), Automatic Vehicle Identification (AVI),

Geographic InformationSystems (GIS), video data collection.

Module -2
Advanced traveller information systems; transportation network operations; commercial
vehicle operations and intermodal freight.

Module -3
Public transportation applications, ITS and regional strategic transportation planning,
including regional architectures.

Module -4

. ITS and changing transportation institutions, ITS and safety, ITS and security, ITS as a
technology deployment program, research, development and business models, ITS
andsustainable mobility.

Module -5

Travel demand management, electronic toll collection, and ITS and road-pricing.Automated
Highway Systems- Vehicles in Platoons -ITS in World - Overview of ITSImplementations in
developed countries, ITS in developing countries.
Course outcomes:
After studying this course, students would be able to suggest the appropriate system/s in
various functional areas of transportation. Would be able to amalgamate the various
systems, plan and implement the applications of ITS. Wouldhave learnt the application of
information technology and telecommunication to control traffic and alsoprovide advance
information to the travellers, automatic handling of emergencies and to improve safety.
Graduate Attributes (as per NBA)

* Scholarship of Knowledge.

 Critical thinking.

* Ethical practices and social responsibility

e Use of modern tools

Open Elective-29,03.2021
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Question paper pattern:
1. The question paper will have tenquestions.
2. Each full question consists of 20marks.
3. There will be 2 full questions (with a maximum of four sub questions) from each
module.
4. Each full question will have sub questions covering all the topics under amodule.

5. The students will have to answer 5 full questions, selecting one full question from each
module.

Text Book:

1. Choudury M A and Sadek A, “Fundamentals of Intelligent Transportation Systems
Planning” Artech House.

2. Pradip Kumar Sarkar, Amit Kumar Jain, “Intelligent Transport Systems”, PHI Learning
Publishers ®

Reference Books:
1. Kan Paul Chen, John Miles, “Recommendations for World Road Association (PIARC)”
ITS Hand Book 2000.

2. Sussman, J. M,, “Perspective on ITS”, Artech House Publishers, 2005.
3. US Department of Transportation, “National ITS Architecture Documentation”, 2007
(CDROM).

4. Turban. E and Aronson. J. E, “Decision Support Systems and Intelligent Systems”,
Prentice Hall

Open Elective-29.03.2021
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CONSERVATION OF NATURAL RESOURCES

Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI

Subject Code 18CV656 CIE Marks 40
Teaching

Hours/Week(L:T:P) 20:0 SEE Marks 0
Credits 03 Exam Hours 03

Course learning objectives: This course will enable the students to
» Learn types of land forms, soil conservation and sustainable land use planning.
* Apprehend water resources, types, distribution, planning and conservation.
* Know the atmospheric composition of air, pollution and effects on human beings, animals
and plants. Air pollution control.
* Apprehend basics of biodiversity and ecosystems.

Module -1
Land: Land as a resource, types of lands, conservation of land forms, deforestation, effect of land use
changes. Soil health, ecological and economic importance of soil, impact of soil degradation on
agriculture and food security, need for soil conservation, sustainable land use planning.

Module -2
Water: Global water resources, Indian water resources, Resources system planning. Water use
sectors- domestic, industrial, agriculture. Water deficit and water surplus basins in India, equitable
distribution, Inter-basin water transfers, Interlinking of rivers - Himalayan component, peninsular
component, issues involved. Ground water, its potential in India, conjunctive use, recharge of ground
water. Contamination of ground water, sea water ingress, problems and solutions.

Module -3

Air: Introduction, composition, sources and classification of air pollutants, National Ambient Air
quality standards (NAAQS), Air quality index, effects of air pollution on human health. Economic
effects of air pollution. Control of air pollution by equipment, smoke and its control. Ozone depletion
-impacts, photochemical changes.

Minerals and rocks: Minerals, important rock forming minerals like Quartz, Mica, Feldspar and
Amphibole, lithification & metamorphism, weathering: physical, biogeochemical processes, erosion,
agents of erosion.

Module -4

Biodiversity: Introduction, Flora and Fauna, Importance of biodiversity, Economic values-medicinal
plants, drugs, fisheries biogeochemical cycling. Threat to biodiversity, natural & anthropogenic
disturbance, habitat loss. Conservation of biodiversity, National parks, wild life sanctuaries,
zoological gardens, gene banks, pollen culture, ecological restoration, social forestry. Ecosystem:
Definition, Types: forest, grass land, marine, desert, wetlands, estuarine, lotic, lentic. Abiotic & biotic
components of eco system.
Module -5

Global warming: concept, indicators, factors and effects. Global climate change-indicators, health
impacts, effect on biodiversity. Introduction to global efforts in conservation of biodiversity.

EIA: Regulations in India, status of EIA in India, list of projects needing environmental clearance
under EIA notifications. Case study of hydro power/ thermal power projects.
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Course Outcomes(C0):
At the end of the course, students will be able to

1.

Lol ol o o

Apprehend various components of land as a natural resource and land use planning.
Know availability and distribution for water resources as applied to India.

Analyse the components ofair as resource and its pollution.

Discuss biodiversity & its role in ecosystem functioning.

Critically appreciate the environmental concerns of today.

Question paper pattern:

1. The question paper will have ten questions, carrying equal marks.
2. There will be two full questions with a maximum four sub questions from each module.
Students shall answer five full questions selecting one full question from each module.

Text Books:

L

0~
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Modi, P.N,, “Irrigation Water Resources and Water Power Engineering”. Standard Book House,
New Delhi. 10t Edition, 2019.

Raghunath, H.M., “Groundwater”,3rd Edition, New Age International Publishers, New Delhi,
2007. ’

Krishnan, M.S,, “Geology of India & Burma”. CBS publishers, New Delhi, 2017.

P.Jaya Rami Reddy, “A Textbook of Hydrology”, University Science Press, New Delhi, 2011.

M N Rao and H V N Rao, “Air pollution”, McGraw Hill Publications, 2017.

Krishnamurthy K.V., “An advanced textbook of Biodiversity- Principle &Practices.” Oxford and

IBH publications, New Delhi. 2004.

Reference Books :

1,
2

Odum, E.P., “Fundamentals of Ecology”, W.B sounders, Philadelphia, USA, 1971
Singh ]S, Singh SP & Gupta, S.R,“Ecology, environment and resource

conservation”,Anamayapublications, 2006.

Edmond A. Mathez & Jason E. Smerdon, “Climate Change: The science of Global warming and
our energy feature”, Columbia University Press, 2009.

National Council of Applied Economic Research, “Economic Impact of Interlinking of Rivers
Program”, Revised Final Report, April 2008.

http://nwda.gov.in/content. ‘

Madhav Gadagil, “Biodiversity and India’s degraded lands”, Indian Academy of Sciences,

Volume 22- No 2/3, http://www.jstor.org/pss/4314063
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
SOFTWARE APPLICATION LABORATORY
Course Code 18CVL66 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Use industry standard software in a professional set up. N
2. Understand the elements of finite element modeling, specification of loads and boundary condition,

performing analysis and interpretation of results for final design.
3. Develop customized automation tools.

Module -1

Use of civil engineering software’s:

Use of software’s for:
L Analysis of plane trusses, continuous beams, portal frames.
2, 3D analysis of multistoried frame structures.

Module -2

1. Project Management- Exercise on Project planning and scheduling of a building project using any
project management software:

a. Understanding basic features of Project management software

b. Constructing Project: create WBS, Activities, and tasks and Computation Time using Excel spread sheet

and transferring the same to Project management software.

Identification of Predecessor and Successor activities with constrain

Constructing Network diagram (AON Diagram) and analyzing for Critical path, Critical activities and

Othernon Critical paths, Project duration, Floats.

Study on various View options available

Basic understanding about Resource Creation and allocation

Understanding about Splitting the activity, Linking multiple activity, assigning Constrains, Merging

Multiple projects, Creating Baseline Project

1. GIS applications using open source software:

a. To create shape files for point, line and polygon features with a map as reference.

b. To create decision maps for specific purpose.

N

e

Module -3

Use of EXCEL spread sheets:
Design of singly reinforced and doubly reinforced rectangular beams, design of one way and two way slabs,
computation of earthwork, Design of horizontal curve by offset method, Design of super elevation.

Course Outcomes: After studying this course, students will be able to:
use software skills in a professional set up to automate the work and thereby reduce cycle time for completion
of the work

Question paper pattern:
e The question paper will have 6 questions under 3 modules.
o There will be two full questions (with a maximum of three subdivisions, if necessary) from each
module.
¢ Each full question shall cover the topics under a module.
e Module-1: 40 Marks, Module-2: 30 Marks, Module-3: 30 Marks.
o The students shall answer three full questions, selecting one full question from each module.
Reference Books: Training manuals and User manuals and Relevant course reference books




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI
ENVIRONMENTAL ENGINEERING LABORATORY

Course Code 18CVL67 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives: This course will enable students,
1. To learn different methods of water & waste water quality

2. To conduct experiments to determine the concentrations of water and waste water
3. To determine the degree and type of treatment
4. To understand the environmental significance and application in environmental _engineering practice
1. Preparation chemical solutions required for analysis and sampling methodologies
2. Determination of pH, Conductivity, TDS and Turbidity.
3. Determination of Acidity and Alkalinity
4. Determination of Calcium, Magnesium and Total Hardness.
S. Determination of Dissolved Oxygen
6. Determination of BOD.
7. Determination of Chlorides
8. Determination of percentage of % of available chlorine in bleaching powder sample, Determination of
Residual Chlorine and chlorine demand.
9. Determination of Solids in Sewage: i) Total Solids, ii) Suspended Solids, iii) Dissolved Solids, iv)

Volatile Solids, Fixed Solids v) Settleable Solids.

10. Determination of optimum coagulant dosage using Jar test apparatus.

11. Determination Nitrates and Iron by spectrophotometer

12. Determination of COD(Demonstration)

13. Air Quality Monitoring (Demonstration)

14. Determination of Sound by Sound level meter at different locations (Demonstration)

Course Outcomes: After studying this course, students will be able to:

1. Acquire capability to conduct experiments and estimate the concentration of different parameters.
2. Compare the result with standards and discuss based on the purpose of analysis.

3. Determine type of treatment, degree of treatment for water and waste water.

4. Identify the parameter to be analyzed for the student project work in _environmental stream.

Question paper pattern:
¢ Two experiments shall be asked from the above set of experiments.
 _One experiment to be conducted and for the other student should write detailed procedure,

Reference Books:

1. IS codes-3025 series

2. Standard method for examination of water and waste water, APHA, 20" edition

3. Clair Sawyer and Perry McCarty and Gene Parkin, “Chemistry for Environmental Engineering and
Science”, McGraw-Hill Series in Civil and Environmental Engineering.




B. E. CIVIL ENGINEERING .
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
EXTENSIVE SURVEY PROJECT
Course Code 18CVEP68 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Total Number of Practice Hours 02 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Understand the practical applications of Surveying,
2. Use Total station and other Measurement Equipments.
3. Work in teams and learn time management, communication and presentation skills

e To be conducted between Sth & 6th Semester for a period of 2 weeks including training on total station.

¢ Viva voce conducted along with 6th semester exams

o  An extensive project preparation training involving investigation, collection of data is to be conducted.
Use of Total Station is compulsory for minimum of TWO projects.
The student shall submit a project report consisting of designs and drawings.

¢ Drawings should be done using CAD and survey work using total station

o Students should learn data download from total station, generation of contours, block leveling,
longitudinal and cross sectional diagrams, and capacity volume calculation by using relevant softwares

e The course coordinators should give exposure and simulate activities to achieve the course outcomes

1. NEW TANK PROJECTS: The work shall consist of;

a. Reconnaissance survey for selection of site and conceptualization of project.

Alignment of center line of the proposed bund, Longitudinal and cross sections of the center line.

c. Detailed survey required for project execution like Capacity surveys, Details at Waste weir and sluice
points, Canal alignment etc. as per requirement

d. Design and preparation of drawing with report.

2. WATER SUPPLY AND SANITARY PROJECT: The work shall consist of;

a. Reconnaissance survey for selection of site and conceptualization of project.

b. Examination of sources of water supply, Calculation of quantity of water required based on existing
and projected population.

¢. Preparation of village map by using total station.

d. Survey work required for laying of water supply and UGD

e. Location of sites for water tank. Selection of type of water tank to be provided. (ground level,
overhead and underground)

f. Design of all elements and preparation of drawing with report.

3. HIGHWAY PROJECT: The work shall consist of;

a. Reconnaissance survey for selection of site and conceptualization of project.

b. Preliminary-and detailed investigations to align a new road (min. 1 to 1.5 km stretch) between two
obligatory points. The investigations shall consist of topographic surveying of strip of land for
considering alternate routes and for final alignment. Surveying by using total station.

c. Report should justify the selected alignment with details of all geometric designs for traffic and
design speed assumed.

d. Drawing shall include key plan initial alignment, final alignment, longitudinal section along final
alignment, typical cross sections of road.

4, RESTORATION OF AN EXISTING TANK: The work shall consist of:

Reconnaissance survey for selection of site and conceptualization of project.

Alignment of center line of the existing bund, Longitudinal and cross sections of the center line.

c. Detailed survey required for project execution like Capacity surveys, Details at Waste weir and sluice

points, Canal alignment etc. as per requirement
:O-r A gdo!

d. Design of all elements and preparation of drawing with report.
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TOWN/HOUSING / LAYOUT PLANNING: The work shall consist of; —]
Reconnaissance survey for selection of site and conceptualization of project.
Detailed survey required for project execution like contour surveys

Preparation of layout plans as per regulations

Centerline marking-transfer of centre lines from plan to ground

Design of all elements and preparation of drawing with report as per regulations

e oo

Course outcomes: After studying this course, students will be able to:

L.

Apply Surveying knowledge and tools effectively for the projects

2. Understanding Task environment, Goals, responsibilities, Task focus, working in Teams towards
common goals, Organizational performance expectations, technical and behavioral competencies.

3. Application of individual effectiveness skills in team and organizational context, goal setting, time
management, communication and présentation skills.

4. Professional etiquettes at workplace, meeting and general

5. Establishing trust based relationships in teams & organizational environment

6. Orientation towards conflicts in team and organizational environment, Understanding sources of
conflicts, Conflict resolution styles and techniques

Reference Books:

Training manuals and User manuals
Relevant course reference books




