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िŢयािसİȠः  सȇे        

Note: To accommodate internships and other career priorities, final-year students are offered curriculum flexibility and must choose one of the following course structure options. Two options 

(A and B) have an uneven workload distribution, while the other two (C and D) have a balanced distribution across two semesters. 

Option A 
    Semester 7 A 

Sr. Course Particulars Course Delivery Credits Assessments 
Category Code Name L T I P Hrs ISE/LA1 MSE/LA2 ESE Ext. 

1 PEC Refer list Program Elective - 2      3 20 30 50 -- 
2 PEC Refer list Program Elective - 3      3 20 30 50 -- 
3 PEC Refer list Program Elective - 4      3 20 30 50 -- 
4 RM 7RM401 Research Methodology   2  2 2 30 30 40 -- 
5 CCA 7CC401 Co-curricular Achievement Portfolio    2 2 1 30 30 40 -- 
6 INTERNSHIP 7CV445 Internship      8 30 30 40 -- 

Totals   2 2 4 20  

    Semester 8 A 
Sr. Course Particulars Course Delivery Credits Assessments 

Category Code Name L T I P Hrs ISE/LA1 MSE/LA2 ESE Ext. 
1 PCC 7CV421 Estimating and Costing 2    2 2 20 30 50 -- 
2 PCC 7CV422 Design of Steel Structures 3    3 3 20 30 50 -- 
3 PCC 7CV423 Construction Project Management and Ethics 3    3 3 20 30 50 -- 
4 PCC 7CV446 Mini Project 2: Steel Structure Design    2 2 1 30 30 40 OE 

5 PCC 7CV447 Mini Project 3: Estimating and Costing    2 2 1 30 30 40 OE 

6 VSEC 7VS401 Mini Project 4: Construction Scheduling    2 2 1 30 30 40 OE 

7 PR 7CV491 Capstone Project    10 10 5 30 30 40 OE 

8 MDM Refer list MDM 2  1  3 3 20 30 50 -- 
9 MDM Refer list Mini Project: MDM    4 4 2 30 30 40 -- 

Totals 10  1 20 31 21  
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Option B 
Semester  7 B 

Sr. Course Particulars Course Delivery Credits Assessments 
Category Code Name L T I P Hrs ISE/LA1 MSE/LA2 ESE Ext. 

1 PCC 7CV421 Estimating and Costing 2    2 2 20 30 50 -- 
2 PCC 7CV422 Design of Steel Structures 3    3 3 20 30 50 -- 
3 PCC 7CV423 Construction Project Management and Ethics 3    3 3 20 30 50 -- 
4 PCC 7CV446 Mini Project 2: Steel Structure Design    2 2 1 30 30 40 OE 

5 PCC 7CV447 Mini Project 3: Estimating and Costing    2 2 1 30 30 40 OE 

6 VSEC 7VS401 Mini Project 4: Construction Scheduling    2 2 1 30 30 40 OE 

7 PR 7CV491 Capstone Project    10 10 5 30 30 40 OE 

8 MDM Refer list MDM 2  1  3 3 20 30 50 -- 
9 MDM Refer list Mini Project: MDM    4 4 2 30 30 40 -- 

Totals 10  1 20 31 21  
 
Semester 8 B 

Sr. Course Particulars Course Delivery Credits Assessments 
Category Code Name L T I P Hrs ISE/LA1 MSE/LA2 ESE Ext. 

1 PEC Refer list Program Elective - 2      3 20 30 50 -- 
2 PEC Refer list Program Elective - 3      3 20 30 50 -- 
3 PEC Refer list Program Elective - 4      3 20 30 50 -- 
4 RM 7RM401 Research Methodology   2  2 2 30 30 40 -- 
5 CCA 7CC401 Co-curricular Achievement Portfolio    2 2 1 30 30 40 -- 
6 INTERNSHIP 7CV445 Internship      8 30 30 40 -- 

Totals   2 2 4 20  
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Option C 
Semester 7 C 

Sr. Course Particulars Course Delivery Credits Assessments 

Category Code Name L T I P Hrs ISE/LA1 MSE/LA2 ESE Ext. 
1 PCC 7CV421 Estimating and Costing 2    2 2 20 30 50 -- 
2 PCC 7CV423 Construction Project Management and Ethics 3    3 3 20 30 50 -- 
3 PCC 7CV447 Mini Project 3: Estimating and Costing    2 2 1 30 30 40 OE 

4 VSEC 7VS401 Mini Project 4: Construction Scheduling    2 2 1 30 30 40 OE 

5 RM 7RM401 Research Methodology   2  2 2 30 30 40 -- 
6 CCA 7CC401 Co-curricular Achievement Portfolio   2  2 1 30 30 40 -- 
7 PEC Refer list Program Elective - 2      3 20 30 50 -- 
8 INTERNSHIP 7CV445 Internship      8 30 30 40 -- 

Totals 5  2 4 13 21  

 
Semester  8 C 

 
Sr. Course Particulars Course Delivery Credits Assessments 

Category Code Name L T I P Hrs ISE/LA1 MSE/LA2 ESE Ext. 
1 PCC 7CV422 Design of Steel Structures 3    3 3 20 30 50 -- 
2 PCC 7CV446 Mini Project 2: Steel Structure Design    2 2 1 30 30 40 OE 
3 PR 7CV491 Capstone Project    10 10 5 30 30 40 OE 
4 PEC Refer list Program Elective - 4      3 20 30 50 -- 
5 PEC Refer list Program Elective - 3      3 20 30 50 -- 
6 MDM Refer list MDM 2  1  3 3 20 30 50 -- 
7 MDM Refer list Mini Project: MDM    4 4 2 30 30 40 -- 

Totals 5  1 16 22 20  
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Option D 
Semester  7 D 

Sr. Course Particulars Course Delivery Credits Assessments 
Category Code Name L T I P Hrs ISE/LA1 MSE/LA2 ESE Ext. 

1 PCC 7CV422 Design of Steel Structures 3    3 3 20 30 50 -- 
2 PCC 7CV446 Mini Project 2: Steel Structure Design    2 2 1 30 30 40 OE 

3 PR 7CV491 Capstone Project    10 10 5 30 30 40 OE 

4 PEC Refer list Program Elective – 4      3 20 30 50 -- 
5 PEC Refer list Program Elective – 3      3 20 30 50 -- 
6 MDM Refer list MDM 2  1  3 3 20 30 50 -- 
7 MDM Refer list Mini Project: MDM    4 4 2 30 30 40 -- 

Totals 5  1 16 22 20  

 
Semester  8 D 

Sr. Course Particulars Course Delivery Credits Assessments 

Category Code Name L T I P Hrs ISE/LA1 MSE/LA2 ESE Ext. 
1 PCC 7CV421 Estimating and Costing 2    2 2 20 30 50 -- 
2 PCC 7CV423 Construction Project Management and Ethics 3    3 3 20 30 50 -- 
3 PCC 7CV447 Mini Project 3: Estimating and Costing    2 2 1 30 30 40 OE 
4 VSEC 7VS401 Mini Project 4: Construction Scheduling    2 2 1 30 30 40 OE 
5 RM 7RM401 Research Methodology   2  2 2 30 30 40 -- 
6 CCA 7CC401 Co-curricular Achievement Portfolio   2  2 1 30 30 40 -- 
7 INTERNSHIP 7CV445 Internship      8 30 30 40 -- 
8 PEC Refer list Program Elective - 2      3 20 30 50 -- 

Totals 5  4 4 13 21  

 
 

DAC/Secretary, BoS Head,Dept./ Chairman, BoS   Dean Academics 
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Groups Code Name of the Course 
PE-2 7CV411 Analysis of Statically Indeterminate Structures 
PE-2 7CV412 Design of Concrete Bridges 
PE-2 7CV413 Contract Management 
PE-2 7CV414 Traffic Engineering and Management 
PE-2 7CV415 Industrial Wastewater Treatment 
PE-2 7CV416 Geo-Environmental Engineering 
PE-2 7CV417 Building Information Modelling 
PE-3 7CV418 Geosynthetics and Reinforced Soil Structures 
PE-3 7CV419 Maintenance and Rehabilitation of Structures 
PE-3 7CV420 Earthquake Engineering 
PE-3 7CV431 Computer Applications in Structural Engineering 
PE-3 7CV432 Highway Construction and Pavement Design 
PE-3 7CV433 Integrated Waste Management for a Smart City 
PE-3 7CV434 Design of Hydraulic Structures 
PE-3 7CV435 Structural Health Monitoring   
PE-4 7CV436 Advanced Structural Design 
PE-4 7CV437 Prestressed Concrete Design 
PE-4 7CV438 Urban Drainage Management 
PE-4 7CV439 Finite Element Method 
PE-4 7CV440 Tunnels, Docks and Harbour Engineering 
PE-4 7CV441 Decentralized Water and Wastewater Treatment 
PE-4 7CV442 Advanced Numerical Methods 

DAC/Secretary, BoS Head,Dept./ Chairman, BoS   Dean Academics 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. Civil 
Course Code 7CV411 
Course Name  PE- Analysis of Statically Indeterminate Structures 
Desired Requisites: Solid Mechanics, Structural analysis, Structural Mechanics 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 
To introduce three-moment theorem and force methods for the analysis of continuous and 
indeterminate beam systems. 

2 
To develop the ability to analyze indeterminate trusses and frames using compatibility, rotation 
contribution, and stiffness methods. 

3 
To enable students to interpret structural behavior through shear force and bending moment 
diagrams, elastic curves, and software-based analysis tools. 

4 
To provide knowledge of plastic analysis concepts for evaluating structural behavior and 
collapse loads of structural systems. 

Course Outcomes (CO) 
At the end of the course, students will be able to, 

CO Description 
Blooms Taxonomy 
Descriptor Level 

CO1 
Apply three-moment theorem and force methods for the analysis of 
continuous and indeterminate beam systems. 

Apply  III 

CO2 
Analyze indeterminate trusses and frames using compatibility, 
rotation contribution, and stiffness methods. 

Analyze  IV 

CO3 
Evaluate structural response through shear force and bending 
moment diagrams, elastic curves, and software-assisted analysis. 

Evaluate V 

CO4 
Evaluate plastic behavior and collapse loads of structural systems 
using plastic analysis principles. 

Evaluate V 

 
Module Module Contents Hours 

I 

Theorem of Three Moments Method 
Clapeyron’s theorem of three moments (no derivation), Application of 
Clapeyron’s theorem (2 span and more), for beams with uniform moment of 
inertia subjected to concentrated loads and uniformly distributed loads over the 
entire span. Draw SF diagrams and BM diagrams showing point of contra 
flexure for continuous beams. Use of software for computation of shear force 
and bending moments for beams with different methods. 

8 

II 
Consistent Deformation Method for beams  
Introduction to force method- Static Indeterminacy, General Procedure, 
Analysis of Propped Cantilever Beams, Fixed beams, Continuous beams, 

6 
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III 

Analysis of Indeterminate trusses and frames 
Pin jointed and rigid jointed frames, External and internal static indeterminacy, 
Principle of Superposition, Compatibility conditions, redundant trusses & 
frames’ analysis by consistent deformation method. 

7 

IV 

Rotation Contribution Method 
Analysis of continuous beams, including support settlement, Rotation 
contribution method with side sway, single bay single storey and single bay 
two storey frames. Bending moment and shear force diagrams. Elastic curve. 

6 

V 

Analysis using Stiffness Method: 
Displacement transformation matrix using Stiffness Method, Development of 
global stiffness matrix for continuous beams, plane trusses and rigid plane 
frames (having not more than six co-ordinates – 6x6 stiffness matrix) 

6 

VI 

Plastic Analysis: 
Plastic modulus, shear factor, plastic moment of resistance, load factor, plastic 
analysis of continuous beam and simple rectangular portals, Application of 
upper and lower bound theorems 

6 

 
Text Books 

1 
Vazirani. V. N. & Ratwani M. M., “Advanced Theory of Structures”, Khanna 
Publishers, 2008 

2 2 Reddy C. S., "Basic Structural Analysis", Tata McGraw Hill, 7th Edition, 1981. 

3 
3 Vijayanand M., Muthu K. U., Narendra H., Janardhana M., “Indeterminate Structural 
Analysis” 

 
References 

1 
Mcquire and Gallagher. R. H. "Matrix Structural Analysis", John Wiley, 2nd Edition, 
2000 

2 
2 Beaufit F.W et al. "Computer Methods of Structural Analysis", Prentice Hall, 
illustrated,1970 

3 3 John L. and Meek, "Matrix Structural Analysis", McGraw Hill Book Company, 
 
Useful Links 
1 1 https://nptel.ac.in/courses/105/105/105105166/ 
2 2 https://onlinecourses.nptel.ac.in/noc23_ce87/preview 
 3 http://engineeringvideolectures.com/course/281?pn=0#videolist 

 
 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 3 3 3 1 3 3 3    1 3 3 
CO2 3 3 3 1 3 3 3    1 3 3 
CO3 2 3 2 3 2 2 3    3 3 3 
CO4 3 3 3 1 3 3 3    1 3 3 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-
order PO. 

o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% 
weightage on modules 4 to 6.  

o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% 
marks in ESE are needed. (ESE shall be a separate head of passing). 

 
 

 

 

 

 

 

  

 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. Civil, Sem. VII 
Course Code 7CV431 
Course Name  PE- Computer Applications in Structural Engineering 
Desired Requisites: Strength of Materials, Structural Analysis, Design of Reinforced Concrete 

Structures 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 30 40 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 To provide knowledge of numerical approaches and the significance of analysis by computers.  

2 
To provide the necessary knowledge of numerical tools required for analyzing and solving problems 
in structural design and analysis.  

3 To train the students for the basic use of commercial software in structural analysis and design.  
4 To enhance students programming skills through the writing of programs for structural applications.  

Course Outcomes (CO) 
At the end of the course student should be able to: 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Explain the use of different software’s and their basic capabilities in 
Structural engineering.  Explain II 

CO2 
Design/analysis of RCC structural members using MS Excel, 
and software’s such as STAAD.pro. Analyze IV 

CO3 
Development of a subroutine functions and small program for analysis 
of a structural members.  Create VI 

CO4 
Development of Finite Element model of 2D and Continuum structures 
using ABAQUS.  Create VI 

 
Module Module Contents Hours 

I 

Introduction to Computer Applications in Structural Engineering:  
Reasons for Computer-based design and analysis of structures, Computer tools in 
structural analysis and design, Introduction to software such as ETABS, SAP200-and 
STAAD.Pro, ABAQUS, ANSYS, and PYTHON, Comparison and applications of 
different software. 

6 

II 

Application of MS Excel in Structural Design:  
Review of IS codes for RCC design (IS 456:2000, IS 875 parts I-V, IS 13920:2016) 
Illustration of design of various structural elements like, Slabs, Beams, Columns using 
Microsoft Excel. 

7 

III 

Analysis and design of 2D structures using STAAD.Pro:  
Review of basics of structural analysis, User-interface capabilities of STAAD.pro, SFD 
and BMD of beams, columns and rigid frames using STAAD.pro, Interpreting and 
handling results from software output. Design steps in STAAD.pro software, Illustration 
of design of beams, columns, Interpretation of software outputs. 

7 

IV 
Use of MATLAB for analysis of Beam:  
Review of matrix methods of analysis, Introduction to MATLAB, Syntax and 
commands in MATLAB, Stiffness, Loading, Boundary condition arrays. 

6 

V 

Analysis of Beam using stiffness method in MATLAB:  
Creating input file, calling inputs, Creating Function for joints, member properties, 
Loading, Stiffness Matrix, Illustration of analysis of 2D beam with different loads using 
the Program. 

6 
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VI 

Finite element modelling in software:  
Fundamentals of Finite Element analysis, Steps in finite element modelling, Types of 
elements, Detailed introduction to ABAQUS, Steps for FE modelling of structures in 
ABAQUS, Analysis of 2D beam in ABAQUS. 

6 

 
Text Books 

1 
Devdas Menon, and S. Pillai, Reinforced Concrete Design - The McGraw Hill company Third 
Ed–2009  

2 Pandit and Gupta "Structural Analysis", Tata McGraw Hill Book company  
3 Chapman, “MATLAB programming for Engineers”, Cengage Learning,  

 
References 

1 
Steven Chapra and Raymond Canale, “Numerical methods for Engineers:” McGrew Hill 
Publication, 7th Edition 2015.  

2 Bentley Systems. “STAAD.Pro CONNECT”, User Guide. 

3 
Báez-López, J. M. D. and Báez Villegas, D. A.. “MATLAB Handbook with Applications to 
Mathematics, Science, Engineering, and Finance.”, CRC Press, 2019. 

4 
Logan, D. L., “A First Course in the Finite Element Method”. Cengage Learning, 6th Edition, 
2017. 

 
Useful Links 

1 https://www.coursera.org/specializations/python 
2 https://www.coursera.org/learn/innovate-with-ansys-simulation-tools 

 
CO-WK Mapping 

  Knowledge and Attributes (WK) 
COs 1 2 3 4 5 6 7 8 9 
CO1  2 1 2  3 1 1 1 
CO2  2 1 3  3 3 2 1 
CO3  3 3 1  3 1 2 1 
CO4  3 2 2  3 1 3 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 2 2 2 1 3 1 1  1  1 2 2 
CO2 3 3 3 2 3 3 1  1  2 3 3 
CO3 3 3 3 2 3 1 1  1  2 3 3 
CO4 3 3 2 3 3 1 1  1  3 3 3 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% 

weightage on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% 

marks in ESE are needed. (ESE shall be a separate head of passing). 
 
 
 
 
 

Prepared by DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onwards 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B.Tech. 
Course Code 7CV435 
Course Name  PE- Structural Health Monitoring 
Desired Requisites: Solid Mechanics, Concrete Technology, Structural Analysis 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 
To develop proficiency in the use of various SHM technologies and tools for assessing the condition 
and performance of structures. 

2 
To enhance skills in data collection, analysis, and interpretation for making informed decisions 
regarding structural integrity and maintenance. 

3 
To apply SHM techniques to real-world problems, ensuring the safety, reliability, and longevity of 
civil engineering structures. 

Course Outcomes (CO) 
At the end of course, the students will able to, 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Explain the principles and importance of Structural Health Monitoring 
(SHM) in civil engineering. 

Applying II 

CO2 Apply Structural Health Monitoring techniques for buildings. Applying III 
CO3 Compare various damage detection methods used in SHM. Analyzing IV 
CO4 Analyze the need and challenges of Structural Health Monitoring. Analyzing IV 
 
Module Module Contents Hours 

I 

Introduction to Structural Health Monitoring 
Concepts and Definitions: Understanding the need for SHM, key concepts, and 
terminology. Challenges in SHM, Benefits and applications of SHM in civil 
engineering, including safety, maintenance, and lifecycle management. 
Historical Perspective: Evolution of SHM techniques and technologies. 

7 

II 

SHM Techniques and Technologies 
Non-Destructive Testing (NDT): Overview of NDT methods such as ultrasonic testing, 
radiography, magnetic particle testing, and eddy current testing. 
Sensors and Instrumentation: Types of sensors used in SHM (e.g., strain gauges, 
accelerometers, displacement sensors), sensor placement, and data acquisition systems. 

6 

III 

Structural Health Assessment and Damage Detection 
Damage Identification Methods: Techniques for detecting and locating damage, 
including static and dynamic methods. 
Health Index Development: Creating health indices for evaluating the condition of 
structures. 

7 

IV 

Health Monitoring of Bridges: 
Measurement of Parameters, Sensors/Transducers technologies, Measurement & 
Health 
monitoring Techniques: Vibration signal analysis, Strain gage-based Instrumentation, 
Destructive & Non-destructive testing, Load Test, etc 

6 

V 

Advanced SHM Techniques 
Fiber Optic Sensors: Principles and applications of fiber optic sensing in SHM. 
Wireless Sensor Networks: Use of wireless sensor networks for distributed monitoring 
of structures. 

7 
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VI 

Dam Health Monitoring 
Pore Water Pressure Monitoring (Piezometers) 
Moisture and Seepage Monitoring Sensors 
Crack and Deformation Monitoring 
Dam Safety Assessment and Instrumentation Systems.. 

6 

 
Text Books 

1 
Charles R Farrar, and Keith Worden, Structural Health Monitoring: A Machine Learning 
Perspective, John Wiley &Sons , first edition, 2012-2013. 

2 
Nagayama, T. and Spencer Jr, B.F., 2007, Structural health monitoring using smart 
sensors,Newmark Structural Engineering Laboratory.University of Illinois at Urbana-
Champaign. 

 
References 

1 
Glisic, B. and Inaudi, D., 2008, Fibre optic methods for structural health monitoring, John 
Wiley &Sons 

2 
Do, R., 2014, Passive and active sensing technologies for structural health monitoring, 
University of California, San Diego. 

 
Useful Links 

1 https://youtu.be/Y_-OrF8lmio?si=46zyTMiut68gWBWk 
2 https://youtu.be/7mbejkAPbgg?si=fR20wkLqGtFMjQBS 

 
CO-WK Mapping 

 Knowledge and Attributes (WK) 
COs 1 2 3 4 5 6 7 8 9 
CO1  1 3 2  2 1 1  
CO2  1 2 2  2  1  
CO3  2 2 2  3  2  
CO4  1 2 3  3 2  1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 2 2 1  1 1  1    1 1 
CO2 2 3 1 1 2   1  1 1 1 1 
CO3 2 2 2 1 1   2 1 1 1 1 2 
CO4 2 3 2 2 2 2 1    2 2 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing) 
 

   

 

Prepared by DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onwards 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B.Tech.  
Course Code 7CV414 
Course Name PE- Traffic Engineering & Management 
Desired Requisites: Transportation Engineering 

 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  

Interaction - Credits: 3 
 

Course Objectives 
1 To give exposure to principles of Traffic Engineering and Management. 
2 To comprehend traffic planning, trip distribution, traffic flow and land-use transport models. 

3 
To make acquainted with transport economics, public transport and intelligent transportation 
systems. 

Course Outcomes (CO) 
At the end of the course, students will be able to, 

CO Description 
Blooms Taxonomy 

Descripto
r 

Level 

CO1 
Explain the Fundamental principles of intersection design, highway 
capacity, transportation planning & trip distribution management 

Understan
d 

II 

CO2 
Apply traffic flow models & transport economics principles to analyze 
urban traffic & transport systems 

Apply III 

CO3 
Apply knowledge of traffic engineering to examine public transportation 
systems. 

Apply III 

CO4 Analyze the concepts of ITS for-traffic control & management. Analyze IV 

 

Module Module Contents Hours 

I 

Traffic Engineering - Traffic stream components and characteristics; 
Theories of traffic flow; Traffic studies; Design of control strategies for 
simple systems like intersections, roundabouts, freeways, etc.; Capacity and 
level of services of various transportation facilities. Multilane highways 
capacity and LOS, Introduction to Intelligent Transportation Systems.. 

8 

II 

Traffic management- various measures and their scope, relative merits and 
demerits. 
Highway capacity: passenger car units, level of service, factor affecting capacity 
and level of service, influence of mixed traffic. 
Transportation Planning and Management - Introduction to the process of urban 
transport planning. Travel demand forecasting, Trip generation analysis, trip 
classification, multiple regression analysis, and category analysis. 

7 

III 

Modal split analysis: introduction, earlier modal split models, modal split 
models with behavioural basis. 
Trip distribution analysis- introduction, methods of trip distribution, uniform 
and average factor method, Fratar method, Furness method, The Gravity 
model, Intervening and competing, Linear programming approach to trip 
distribution. 

7 
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IV 

Traffic Assignment- purpose of traffic assignment, traffic flow 
characteristics, Assignment techniques, All or nothing assignment, Multiple 
route assignment, Capacity restraint assignment, Diversion curves. Rout 
building algorithms. 
Theory of traffic flow- Scope, definitions and basic relationship, review of flow 
density speed studies, hydrodynamic analogies, Application of hydrodynamic 
analogy. 

 

 
6 

 

 
V 

Transport Economics- Economic evaluation of highway schemes, need for 
economic evaluation, cost and benefits of transportation projects, basic 
principles of economic evaluation, Net present value method, benefit/cost ratio 
method, internal rate of return method. Vehicle operating costs, Value of travel 
time saving, Accident costs. 

 
6 

VI Public Transportation- Mass transit systems: Bus and rail transit, 
characteristic capacities. 
Introduction to intelligent transportation systems, Introduction to advanced 
computational techniques for transportation planning. 

 
5 

 

Text Books 
1 Pingnataro G. J., Principles of Traffic Engineering, McGraw Hill, 1970. 
2 Wohl and Martin, Traffic System Analysis for Engineering and Planners, McGraw Hill, 

1983 

3 
Kadiyalai, L. R., "Traffic Engineering and Transport Planning", Khanna Publishers, 8th 
Edition 2013 

 

References 
1 Saxena S., A Course in Traffic Engineering and Design, Dhanpat Rai & Sons 
2 Chakraborty P. and Das A., Principles of Transportation Engineering, Prentice Hall, India 
3 Hutchinson B.G., Introduction to Urban Transport Systems, Planning, McGraw Hill,1970. 

 

Useful Links 
1 https://law.resource.org/pub/in/bis/irc/irc.gov.in.108.2014.pdf 

 

CO-WK Mapping 
 Knowledge and Attributes (WK) 

COs 1 2 3 4 5 6 7 8 9 
CO1   3 3 2 3 1 1 2 
CO2  2 2 2 2 3 1 1 1 
CO3  3 2 2 3 3 3 2 1 
CO4  3 2 3 3 3 1 2 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 3 2 2   2     2 3 3 
CO2 2 2          3 3 
CO3 2 2          2 2 
CO4 2 2    2     2 2 2 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 
o The assessment is based on MSE, ISE, and ESE. 
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order 
PO. 

o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% 
weightage on modules 4 to 6. 

o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% 
marks in ESE are needed. (ESE shall be a separate head of passing) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Prepared by DAC/BoS Secretary Head/BoS Chairman 



 

   िŢयािसİȠः  सȇे  Page 16 

 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onwards 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. 
Course Code 7CV415 
Course Name  PE- Industrial Wastewater Treatment 
Desired Requisites: Sewerage and Sewage Treatment 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs./week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 Provide in-depth knowledge of manufacturing processes, wastewater generation and treatment.  

2 
To enhance the technical competency and apply the acquired knowledge for research and 
development, industry, and consultancy activities. 

Course Outcomes (CO) 
At the end of the course student should be able to: 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Explain the classification and manufacturing process of industries, 
pollution effects due to effluent disposal and design considerations of 
ETP and CETP. 

Understand II 

CO2 
Choose the suitable waste minimization techniques for reducing 
industrial wastewater quantity and pollution load. 

Apply III 

CO3 
Analyze treatment requirements and resource recovery opportunities 
in industries based on effluent characteristics and environmental 
regulations. 

Analyze IV 

CO4 
Recommend appropriate treatment and disposal alternatives for 
wastewater generated from industries and CETPs. 

Analyze IV 

 
Module Module Contents Hours 

I 

Classification of Industries and Waste Minimization Techniques  
Classification of Industries as per Central Pollution Control Board (CPCB), 
Concept of waste minimization, Techniques of volume and strength reduction, 
Equalization: Process, Flow and quality, Location, Volume requirement, Design 
considerations, Reuse and recycling concepts, Objectives and Methods of 
Neutralization and Proportioning.   

6 

II 

Agro Based Industries – A  
Manufacturing processes, Water usage, Sources, Quantities and characteristics of 
effluents (process stream and combined), Pollution effects, Waste 
Reduction/Reclamation/By-product recovery, Utilization, Alternative methods of 
treatment and disposal for Agro-based industries: Sugar and Distillery. 

7 

III 

Agro Based Industries – B  
Manufacturing processes, Water usage, Sources, Quantities and characteristics of 
effluents (process stream and combined), Pollution effects, Waste 
Reduction/Reclamation/By-product recovery, Utilization, Alternative methods of 
treatment and disposal for Agro-based industries: Dairy, Pulp and paper mill and 
Textile. 

7 
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IV 

Chemical Industries  
Manufacturing processes, Water usage, Sources, Quantities and characteristics of 
effluents (process stream and combined), Pollution effects, Waste 
Reduction/Reclamation/By-product recovery, Utilization, Alternative methods of 
treatment and disposal for Chemical industries: Pharmaceutical, Petroleum and 
refineries, Fertilizer and Tannery. 

8 

V 

Engineering Industries  
Manufacturing processes, Water usage, Sources, Quantities and characteristics of 
effluents (process stream and combined), Pollution effects, Waste 
Reduction/Reclamation/By-product recovery, Utilization, Alternative methods of 
treatment and disposal for Engineering industries: Electroplating, Thermal power 
plants and Copper Smelters 

8 

VI 
Common Effluent Treatment Plant  
Concept, Objectives, Methodology, Cost benefit analysis, Design, Operation and 
maintenance.  

3 

 
Text Books 

1 
Rao M. N. and Datta, “Waste Water Treatment”, Oxford & IBH Publication, 1st Edition, 
1992. 

2 
Masters, G, M, “Introduction to Environmental Engineering and Science”, Pearson 
Education, 2004. 

 
References 

1 
Nelson Nemerow, “Theories and Practices of Industrial Waste Treatment”, Wiley 
Publication Company, 1st Edition, 1971. 

2 “IS Standards for Treatment and Disposal of Effluents of Various Industries”. 

3 Eckenfelder, W. W., “Industrial Water Pollution Control”, McGraw-Hill, 2000. 

4 
Nemerow, N. L and Dasgupta, A., “Industrial and Hazardous Waste Treatment”, Van 
Nostrand Reinhold (New York), 1991. 

 
Useful Links 

1 https://www.youtube.com/watch?v=in3GSRuooRs   
2 https://www.youtube.com/watch?v=JBSP6ayaIjU 

 
CO-WK Mapping 

 Knowledge and Attributes (WK) 
COs 1 2 3 4 5 6 7 8 9 
CO1 1 1 2 1 1  1   
CO2 1 1 2 2 3 2 3 2 2 
CO3 1  2 2 2 3 3 2 3 
CO4 1  2 2 2 2 3 2 2 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 2 2 2  1 1      2  
CO2 2 2 3 2 2 3 2  1  2 3  
CO3 2 2 2 2 3 3 3  1  2 2  
CO4 2 2 2 2 2 3 2  1  2 2  

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by:  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B.Tech. Civil. 
Course Code 7CV416 
Course Name  PE- Geoenvironmental Engineering 
Desired Requisites: Soil Mechanics, Waste Management and Pollution Control 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 To introduce the concepts of geoenvironmental engineering. 
2 To impart knowledge of soil contamination and contaminant transport in soil. 
3 To acquaint the students with different approaches of solid waste containment. 
4 To make aware of possible geotechnical reuse of waste material. 

Course Outcomes (CO) 
At the end of the course student should be able to: 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Explain engineering properties of geosynthetic materials and 
contaminant transport mechanisms in soils.  

Understand II 

CO2 
Apply the remediation techniques for contaminated sites and 
containment methods for solid and slurry waste. 

Apply III 

CO3 
Choose waste materials/industrial byproducts for appropriate 
applications in Civil Engineering projects.  

Apply III 

CO4 Analyze stability of landfill embankments, liner and cover materials. Analyze IV 
 
Module Module Contents Hours 

I 

Introduction to Geoenvironmental Engineering 
General introduction, Environmental cycles and their interaction, Overview of 
pollution, Soil: phased system, Soil classification, Engineering properties of soil, 
Problematic soil: Dispersive soil, collapsible soils, expansive soils, corrosive soils, 
Liquefiable soils, Organic soils. 

7 

II 

Contaminant Transport in Soil 
Soil-water-contaminant interaction, Contaminant transport in soils, Zones of 
contaminant plume, Detection of polluted zones, Design of monitoring system. 
Remediation techniques for contaminated soil: Physica-chemical methods, vacuum 
extraction, chemical decontamination, biological methods, electro-kinetic methods, 
thermal methods. 

6 

III 

 Introduction to Geosynthetic Materials 
Introduction, Types of geosynthetic materials: geotextile, geomembrane, geonet, 
geogrid, geosynthetic clay liners, geocell, geofoam, Properties of geosynthetic 
materials, Applications of geosynthetic materials for various engineering functions, 
Concerns about use. 

6 

V 

 Solid Waste Containment 
Criteria for selection of sites for wastes disposal, Current methodologies for waste 
disposal, Types of landfills, Merits & demerits, Design Considerations, CCL, GCL 
and composite liners for landfills, Stability against sliding of geomembrane over clay 
(liner stability) and sliding of soil over geomembrane (cover stability), EPA (MOEF 
and CPCB) Guidelines.   

10 
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V 

Slurry Waste Containment  
Slurry Waste Containment: Slurry transported wastes, Pond layouts, Components of 
pond, Embankment construction, Staged raising of embankment, Environmental 
impact.  
Vertical Barriers for Containment: Types of cutoff walls, Requirements of good 
vertical barriers, Slurry trench walls using Bentonite and Cement-bentonite slurry, 
Material and Construction aspects. 

6 

VI 

Geotechnical Reuse of Waste Material 
Waste materials & byproducts, Waste reduction techniques, Engineering properties of 
waste, Use of waste in civil/geotechnical applications, Waste characteristics for soil 
replacement.  

5 

 
Text Books 

1 
Sivakumar Babu G L (2006),” Soil Reinforcement and Geosynthetics”, University Press 
(India) Pvt Ltd Hyderabad. 

2 
Reddi, L. N. and Inyang, H.I., “Geoenvironmental Engineering, Principles and Applications”, 
Mracel Dekker Inc. New York, 2000. 

3 
Bagchi, A., “Design of landfills and integrated solid waste management”, John Wiley & Sons, 
Inc. USA, 2004. 

 
References 

1 
Donald Coduto, (2002) “Geotechnical Engineering Principles and Practices”, Prentice Hall of 
India Pvt Ltd., New Delhi. 

2 Daniel, D. E., (1993) “Geotechnical Practice for Waste Disposal”, Chapman and Hall. 

3 
Rowe R. K., “Geotechnical and Geoenvironmental Engineering Handbook” Kluwer Academic 
Publications, London, 2000. 

 
Useful Links 

1 https://cpcb.nic.in/rules/  
2 https://nptel.ac.in/courses/105103025  
3 https://onlinecourses.nptel.ac.in/noc19_ce37/preview  
4 https://archive.nptel.ac.in/courses/105/102/105102160/  

 
CO-WK Mapping 

  Knowledge and Attributes (WK) 
COs 1 2 3 4 5 6 7 8 9 
CO1 3   2 2   2 2 2   
CO2 3   3 3 3 3 3 3 3 
CO3 2 2 3 3 3 2 3 3 2 
CO4   3 3 3   2 3 3 3 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 
  

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 3 3 2 2 2 3     2   2 3 3 
CO2 3 3 3 3 3 3 3 1 2 2 3 3 3 
CO3 3 3 3 3 2 3 2 1 2 2 3 3 3 
CO4 3 3 3 3 3 3 3 1 2   3 3 3 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing). 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 Onwards 
Course Information 

Programme Civil Engineering 
Class, Semester Final Year  
Course Code 7CV417 
Course Name  PE-Building Information Modelling 
Desired Requisites: Nil 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 30 40 100 
Practical 2 Hrs/Week  
Interaction - Credits: 3 
 
Course Objectives 

1 
To develop an understanding of BIM for visualization, coordination, and collaboration throughout 
the project lifecycle. 

2 
To enable students to apply BIM concepts for planning, scheduling, quantity take-off, cost 
management, and emerging digital technologies. 

3 To introduce the applications of Building Information Modelling (BIM) in the AECO industry. 
Course Outcomes (CO) 
After completion of the course, the students will be able to 

CO Descriptor 
Blooms Taxonomy 

Descriptor Level 

CO1 Explain BIM concepts, standards, dimensions, and applications. Understand II 

CO2 
Demonstrate the use of BIM for visualization, model coordination, 
and clash detection in construction projects. 

Apply III 

CO3 
Utilize BIM techniques for project planning, cost estimation, and 
sustainability assessment. 

Apply III 

CO4 Analyze BIM-enabled digital technologies and their applications. Analyze IV 
 
Module Module Contents Hours 

I 

Fundamentals of BIM and Design Authoring 
Challenges in 2D drawings and evolution of Engineering from 2D drawings to BIM 
Model, Isometric View, concept of 3D-Modeling, Design Authoring – Concepts and 
workflow Building Information Modelling – Introduction, stages as per ISO 19650, 
Differences between BIM and CAD, BIM Terms, BIM Benefits and challenges. 

4 

II 

BIM Concepts 
BIM dimensions, Level of Development (LoD), maturity levels in BIM, BIM uses in 
pre-construction phase, construction and post-construction phase, phase planning, 3D 
coordination. 

4 

III 

Visualization and Interference/Clash detection  
Views in BIM Model, Visualization through Augment Reality (AR), Virtual Reality 
(VR) & Mixed Reality (MR), Clash detection – Types, Clash Detection Process, Clash 
Detection Rules, Clash Detection Priority Matrix and Report generation. 

5 

IV 

4D BIM and Construction Planning Applications 
Concept of 4D, Application of Field BIM, Site utilization planning and Construction 
analysis, Other Applications of Field BIM: for safety, disaster and risk analysis, scan 
to BIM, Existing Condition Modelling, As-built/ Record Models. 

4 

V 

BIM for Cost Management and Sustainable Construction 
5D BIM: Introduction of 5D BIM, Concept of Quantity take off (QTO) with Unit of 
Measure (UoM), 5D BIM with UoM with cost; Understanding QTO for Wall, Plaster 
& Tile, 5D BIM and cost control, 6D BIM, Sustainability analysis. 

5 
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VI 

Digital Twins and Smart Infrastructure Applications 
Smart Infrastructure and the need for connected infrastructure, Digital twins- Concepts, 
benefits and application in diverse industries, Digital Twin – Case studies, 
Fundamental requirements for the success of a Digital Twin and its uses. 

4 

 
 
Sr. No List of Experiments/Lab activities 

1 Exploration of basic BIM dimensions and their applications. 
2 Creation of a realistic site scenario for BIM applications. 
3 Building a detailed 3D model incorporating realistic elements. 
4 Integrating scheduling information in BIM as 4D using Primavera P6. 
5 Analyzing resource needs and estimating costs through BIM. 
6 Assessing sustainability aspects using 6D BIM methodologies. 

 

Textbooks 

1 
Building Information Modelling (BIM) in Design, Construction and Operations De Wilde, P., 
Mahdjoubi, L., &Garrigós, A. G., WIT Press, 2019, Volume 192. 

2 
BIM handbook: A guide to building information modeling for owners, managers, designers, 
engineers and contractors. Eastman, C. M., Eastman, C., Teicholz, P., Sacks, R., & Liston, 
K.John Wiley & Sons, 2011, 2nd Edition. 

3 
Building information modeling: BIM in current and future practice, Kensek, K., & Noble, D., 
John Wiley & Sons, 2014, 1st Edition. 

 
References 

1 
Integrated Practice in Architecture: Mastering Design-Build, Fast-Track, And Building 
Information Modelling, Elvin, G., John Wiley & Sons, 2007, First Edition. 

2 

Organization and digitization of information about buildings and civil engineering works, 
including building information modelling -- Information management using building 
information modelling: Concepts and principles, BS EN ISO 19650-1, The British Standards 
Institution, 2018. 

3 

Organization and digitization of information about buildings and civil engineering works, 
including building information modelling  Information management using building information 
modelling: Delivery phase of the assets, BS EN ISO 19650-2, The British Standards Institution, 
2018. 

 
Useful Links 
1 https://youtu.be/iRMA2TauyvM 
2 https://youtu.be/mVsy_ycUD1Q 

 

CO-WK Mapping 
 Knowledge and Attributes (WK) 

COs 1 2 3 4 5 6 7 8 9 
CO1   3 3 2 3 1 1 2 
CO2  2 2 2 2 3 1 1 1 
CO3  3 2 2 3 3 3 2 1 
CO4  3 2 3 3 3 1 2 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 3 3 3   1 1     3 3 
CO2 2 2 3 1 3 1 1     2 2 
CO3 2 2 2  3 3 2 2 1 1 2 2 2 
CO4 2 2 2 2 2 2 1    1 2 2 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

Prepared by DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onwards 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. 
Course Code 7CV418 
Course Name  PE-Geosynthetics and Reinforced Soil Structures 
Desired Requisites: Soil Mechanics, Foundation Engineering 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 2 
 
Course Objectives 

1 To familiarize with different ground improvement techniques. 

2 To impart knowledge of types, functions and applications of geosynthtics 

3 To explain the philosophy for analysis and design of Reinforced Earth Retaining Walls. 

Course Outcomes (CO)  
At the end of course, students should be able to: 

CO Description 
Blooms Taxonomy 

Descriptor Level 

CO1 

Explain the need/demand/types/procedure/manufacture for various 

geosynthetic materials used in the field of civil and ground 

improvement techniques 

Understanding II 

CO2 
and Design Civil Engineering structures as Roads, Retaining Walls 

using geotextiles, geogrids and gabions.  
Create VI 

CO3 

Use Geomembranes for Pond liners, cover for reservoir, Canal Liners, 

landfill liners and Geocomposites in separation, reinforcement, 

filtration 

Apply III 

CO4 
Select geotextile for various applications like Drainage, filtration, 

erosion control, municipal and hazardous waste landfills. 
Apply III 

 
Module Module Contents Hours 

I 

Introduction  
Ground Improvement Techniques - Vibro Compaction, Grouting, Stone Columns, Soil 
Nailing. Introduction to Geosynthetics: Need and types of geosynthetics and their 
applications, Manufacturing of geosynthetics, Testing of Geosynthetics: stiffness, 
compressibility, and mechanical properties.  
Natural Geotextiles: Natural geosynthetics and their applications. 

7 

II 

Geotextiles, Geogrids and Gabions  
Geotextiles: Design criteria for separation, reinforcement, stabilization, filtration, 
drainage.  
Geogrids: Designing for reinforcement, soil stabilization 
Gabions: Design, construction methods using Gabions 

6 
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III 
Use of Geosynthetics in Roads  
Geosynthetics in road ways, applications, role of subgrade conditions, design criteria, 
survivability, application in paved roads. 

6 

IV 

Reinforced Earth Retaining Walls  
Components, external stability, internal stability, design of reinforced earth walls with 
strip, sheet and grid reinforcement. Design of reinforced soil retaining walls, simple 
geometry, design of reinforced soil retaining walls: sloped backfill soil design of 
reinforced soil retaining walls supporting a bridge abutment. 

7 

V 

Geomembranes  
Pond Liners, covers for reservoirs, canal liners, landfill Liners, caps and closures, 
moisture barriers. 
 Geocomposites: Geocomposites in separation, reinforcement, filtration, 
Geocomposites as Geowebs and Geocells. 

7 

VI 

Other applications of Geotextiles 
Drainage application of geosynthetics, filtration applications of Geosynthetics, erosion 
control using geosynthetics, Geosynthetics for construction of municipal and 
hazardous waste landfills 

6 

 
Text Books 

1 
Koerner, R.M. (2012) Designing with Geosynthetics. Vols. 1&2, 6th Edition, Xlibris 

Corporation, USA. 

2 Shukla Sanjay Kumar (2002), “Geosynthetics and their applications”, Thomas Telford 

3 Peter G Nicholson (2015), “Soil improvement and ground modification methods”, 

Butterworth-Heinemann, , Elsevier Inc. 

 
References 

1 R. W. Sarsby (2006), “Geosynthetics in Civil Engineering”, 1st Edition, Woodhead Publishing 

2 Robert M Koerner (2005), “Designing with Geosynthetics”, 5th Edition, Pearson Prentic Hall. 

3 Wu Jonathan T. H. (2019) ,“Geosynthetic reinforced soil (GRS) walls ”, Wiley. 

4 FHWA-NHI-10-024 (2009), “Design and Construction of Mechanically Stabilized Earth 

Walls and Reinforced Soil Slopes -Volume I ”, NHI. 

5 Jie Han (2015), “ Principles and Practices of Ground Improvement”, Wiley. 

6 Cedergren, H. R., Arman, J. A., & O'Brien, K. H. (1973). Development of guidelines for the 

design of subsurface drainage systems for highway pavement structural sections. 

(United States. Federal Highway Administration. Office of Research) 

 
Useful Links 

1 https://nptel.ac.in/courses/105106052 ( IIT Madras) 

2 https://nptel.ac.in/courses/105101143 (IIT Bombay) 

 
CO-PO Mapping 

 Programme Outcomes (PO) PSO 
COs 1 2 3 4 5 6 7 8 9 10 11 1 2 
CO1      2 3     3 2 
CO2   3         3 2 
CO3 2            1 
CO4       2      2 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing). 

 
 

 

 

 

 

 

 

 

 

 
 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 Onwards 
Course Information 

Programme B.Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. 

Course Code 7CV419 

Course Name PE- Maintenance and Rehabilitation of Structures 

Desired Requisites:  
 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 

Practical -  
Interaction - Credits: 3 

 

Course Objectives 
 

1 
The Degree holder enables to inspect and identifies the damages of civil engineering 
structures. 

2 To make conversant with the techniques for Retrofitting and strengthening of structures. 

3 Prepare the estimate of maintenance, rehabilitation and strengthening of structure. 
4  

Course Outcomes (CO) 

CO1 
Distinguish between different types of causes of damage and decide the appropriate technique 
of repair according to failure. 

CO2 Identify causes of failure of masonry building & R.C.C. building its retrofitting. 

CO3 
Compute strength and age of building, maintenance of life lines and prepare estimates & 
tenders for structure damage due to hazards. 

 

Module Module Contents Hours 

 

 
I 

Introduction 
Necessity, operation, maintenance & repairs of structures Classification of 
maintenance, Rehabilitation (restoration), strengthening, retrofitting. Methodical 
approach to repairs, inspection-annual, emergency, special, repairs- minor, 
special and renovation. 

 

 
4 

 
 
 

II 

Causes & detection of damages: 
Causes of damages, damages due to earthquakes, fire hazards, flood, hazards, 
dilapidation, 
List of basic equipment for investigation. 
Materials for repairs: 
Epoxy resin, epoxy mortar, gypsum cement mortar, quick  setting, cement 
mortar, Shot-creating Mechanical anchors. 

 
 
 

7 

 
 
 

III 

Masonry walls: 
Damp walls, causes effects, remedies, eradication of efflorescence 
Cracks in walls, remedial & preventive measures bond between old & new brick 
work, reinforced brickwork. 
Repairs to foundation: 
Remedies, types & processes of settlement, foundation sinking 
Examination of existing foundation, strengthening of foundation. 
Water proofing: 
Leaking Basements & roofs 

 
 
 

7 
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IV 

Concept of repairs & strengthening of RCC structures: 
Concept of repairs of RCC structuresPhysical examination of common defects, 
Structural repairs & strengthening repairs by new developments. 
Damage due to fire: 
Fire resistance, effects of temp. of RCC, pairs o RCC structures damaged due to fire 

 
 

7 

 
 
 

V 

Advanced Damage detection techniques: 
Advanced damage detection techniques, non-destructive testing. 
Strengthening methods: 
Cantilevers, beams, slabs, walls, columns, foundation 
Evaluation of strength, economic & age of building: 
Determination of approx. age of a building. 
Determination of strength of structural member of old building. 
Finding cost in use of a existing building. 

 
 
 

7 

 
 
 

VI 

Maintenance of life lines: 
Maintenance of electric supply, water supply leaking pipe joints and sewerage 
systems, closed drains, sewers. Maintenance of roads, road berms, side drain 
maintenance of bridges, culverts causeways 
Estimates and tendering: 
Estimates of annual repairs, special repairs and maintenance work. 
Preparation of tender 

 
 
 

7 

 

Text Books 

1 
P.K. Guha, “Maintenance and Repairs of Buildings”, New Central book Agencies 
Publications, 5th Edition, 2015, 

2 
Nayak B. S., “Maintenance Engineering For Civil Engineers” Khanna Publication, 2nd 
Edition, 2011 

3 
Hutchin B. D., “Maintenance and Repairs of Buildings”, Newnes Butterworth 
Publications, 6th edition, 1975 

 

References 

1 
Shrikhande and Agrwal, “Earthquake resistant Design of Structures”, 1st edition, PHI 
Learning Pvt. Ltd., 2006 

2 
S. K. Duggal, “Earthquake Resistant Design of Structures” 3ed Edition, Oxford University 
Press, 2007 

 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSO 
 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1   1  1         2  

CO2   2 2 2         2  

CO3   2  2         2  
The strength of mapping is to be written as 1,2,3; Where, 1:Low, 2:Medium, 3:High 
Each CO of the course must map to at least one PO. 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onwards 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final-Year B. Tech. 
Course Code 7CV420 
Course Name  PE – Earthquake Engineering 
Desired Requisites: Strength of Materials, Structural Analysis, Engineering Mathematics 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical - Credits: 3 
 
Course Objectives 
This course aims to introduce students to the fundamentals of earthquake engineering and the significance 
of considering seismic effects in the planning, analysis, design, and construction of civil engineering 
structures. Students will acquire the essential concepts of structural dynamics and response spectrum 
analysis required for evaluating seismic forces on structures. The course further familiarizes students with 
earthquake-resistant design principles, ductile detailing practices, and modern seismic protection 
techniques, thereby preparing them for professional roles. 
Course Outcomes (CO) 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Explain the causes of earthquakes, characteristics of ground motion, 
and the significance of earthquake engineering in the planning, design, 
and construction of civil engineering structures. 

Understanding II 

CO2 
Describe and Apply the principles of structural dynamics to determine 
the response of single-degree-of-freedom systems subjected to free and 
forced vibrations. 

Applying III 

CO3 
Analyse the seismic response of structures and determine design 
earthquake forces using response spectrum concepts and codal 
provisions. 

Analysing IV 

CO4 
Propose earthquake-resistant design, ductile detailing, and seismic 
protection measures such as base isolation and damping systems. 

Applying III 

 
Module Module Contents Hours 

I 

Seismology and Earthquakes  
Importance of Earthquake Engineering  
Internal structure of the earth, plate tectonics, plate boundaries, Faults: Fault geometry, 
Fault movement, Elastic rebound theory, other sources of seismic activity, Location of 
earthquakes, Size of earthquakes: Earthquake Intensity, Earthquake Magnitude, 
Earthquake Energy, Seismographs, Ground motion Parameters: Amplitude parameters, 
frequency content parameters, duration. 

6 

II 

Dynamics of Discrete Systems  
Basic terminologies: period, cycle, frequency, natural frequency, forced vibrations,  
degree of freedom, resonance, principal modes of vibrations, Normal mode of 
vibrations; properties of harmonic motion, vibrating systems, single degree of freedom 
systems (SDOF), equation of motion for SDOF system, Response of Linear  
SDOF systems: undamped free vibrations, damped free vibrations, undamped forced  
vibrations, damped forced vibrations, damping. 

7 

III 

Response Spectrum  
Response spectrum concept, tripartite spectrum, construction of design response 
spectrum, effect of foundation soil and structural damping on design spectrum, 
evaluation of lateral loads due to earthquakes on multi-storey building as per IS 1893-
2016-part I. 

7 

IV 
Behavior of Structures During Earthquakes  
Response of Brick masonry structures, Box action effect, different types of bands; 
Response of stone masonry structures, RC structures: Reversal of Stresses, Importance 

8 
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CO-PO Mapping 
 Programme Outcomes (PO) PSPO 

COs 1 2 3 4 5 6 7 8 9 10 11 1 2 
CO1 2           1  
CO2 3 2          2  
CO3 3 3 2         3  
CO4  2 2         2  

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing) 
 
 

 
Prepared by DAC/BoS Secretary 

 
Head/BoS Chairman 

 

of Beam Column Joints. Effect of Short Column, Soft Storey, Improper Detailing, 
Masonry Infill Walls, Eccentricity, Pounding, Floating Columns, Flexibility, and 
Setbacks. 

V 
Earthquake Resistant Design  
Earthquake resistant design philosophy, Planning aspects, load path, stiffness and 
strength distribution, ductility, ductile detailing of RCC beam column as per IS13920 

7 

VI 
Earthquake Resistant Techniques  
Base Isolation: Elastomeric, Sliding, Combined; Dampers: Friction dampers, Tuned  
Mass Dampers, Visco-elastic dampers 

6 

 
Text Books 

1 
Pankaj Agarwal & Manish Shrikhande (2011), “Earthquake Resistant Design of Structures”,  
PHI Publications 

2 Anil K. Chopra (2007) , “Dynamics of Structures”, 3rd Edition,  
3 Duggal S.  K. (2013), “Earthquake Resistance Design of Structures”; Oxford University Press   

 
References 

1 
Mario Paz and William Leigh (2003), “Structural Dynamics: Theory and Computation”, 
Prentice Hall”, 3rd edition,  Springer New York (Kluwer Academic Publishers). 

2 
IS: 1893 (Part-I) (2016), “Criteria for Earthquake Resistant Design General Provision to  
Building”. BIS 

3 IS: 13920 (2016), “Code of Practice for Ductile Detailing of RC Structure”, BIS. 

4 
C.V.R.Murthy,  “Earthquake Tips: Learning Earthquake Design and Construction” by  
, IITK-Building Material and Technology Promotion Council. 

5 
Yousef Bozorgnia, Vitelmo V. Bertero (2004), “Earthquake Engineering: From Engineering 
Seismology to Performance-Based Engineering”, CRC Press (Taylor & Francis Group) 

 
Useful Links 

1 https://onlinecourses.nptel.ac.in/e-learning/preview/noc25_ce101 
2 https://onlinecourses.nptel.ac.in/e-learning/preview/noc25_ce55 
3 https://nptel.ac.in/courses/105101134 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. Civil 
Course Code 7CV412 
Course Name  PE- Design of Concrete Bridges 
Desired Requisites: Design of Concrete structures 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 30 40 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 
To provide knowledge of bridge loading standards, design codes, and analysis principles used in 
bridge engineering. 

2 
To develop the ability to analyse and design bridge superstructures, including RCC deck slabs, 
culverts, and composite bridges. 

3 
To impart knowledge of the analysis and design of bridge substructures and foundation systems, 
including abutments, piers, pile foundations, and well foundations. 

Course Outcomes (CO) 
At the end of the course student should be able to: 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Apply relevant bridge design codes and standards to evaluate design 
loads and load combinations for bridge structures. Apply III 

CO2 
Analyze bridge components and systems using appropriate structural 
analysis methods and codal provisions. Analyze IV 

CO3 
Design RCC bridge decks, T-beam bridges, and culverts in accordance 
with IRC provisions and detailing requirements. Create VI 

CO4 
Design bridge substructures, foundations, and composite bridge 
systems as per codal provisions. Create VI 

 
Module Module Contents Hours 

I 
Loads and Standards for Bridge design: Design loads for bridges, IRC loading, 
Relevant codes and standards (IRC, AASHTO, Eurocode) for bridge design, Load 
factors and partial safety factors. 

6 

II 

Design of Bridge Superstructure:  
IRC loading for bridge decks, Effective width method, Analysis of reinforced concrete 
slab bridge decks, Bending moments and shear forces in bridge decks, Design of 
reinforced concrete slab bridges, Design of T-beam bridges, Reinforcement detailing. 

8 

III 
Design of Bridge Substructure 
Loads on substructures, Functions and design considerations pier and pier cap, 
detailing of the reinforcement. 

6 

IV 
Bridge Foundation 
Foundation loads for bridge structures, stability requirements of bridge foundations, 
design of well foundations, construction aspects of well foundations. 

6 

V 
Culverts 
Classification of culverts, loads acting on culverts, analysis and design of box culverts, 
detailing provisions. 

7 
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VI 

Composite Bridges 
Introduction to composite bridge systems, composite action between steel and 
concrete, analysis and design considerations of composite bridges, detailing 
requirements. 

6 

 
Text Books 

1 
Krishna Raju, “Design of Bridges,” Oxford and IBH Publishing Co. Lt. New Delhi and 
Kolkata, 2001  

2 
Jagdeesh T. R., Jayaram M. A. Design of Bridge Structures, Prentice hall of India pvt. ltd., 
New Delhi 2003  

3 
Johnson Victor, “Essentials of Bridge Engineering, Oxford and IBH Publishing Co. Ltd, 5th

 

Edition 2001  
 
References 

1 
Raina V. K. “Concrete Bridge practice” Construction, Maintenance and rehabilitation”, Tata 
McGrew Hill Publishing Company, New Delhi  

2 
Raina V. K. “Concrete Bridge Practices” Analysis Design and economics”, Tata McGrew Hill 
Publishing Company, New Delhi  

 
Useful Links 

1 https://onlinecourses.nptel.ac.in/noc19_ce23/preview  
2 https://www.classcentral.com/course/swayam-reinforced-concrete-road-bridges-14270  
3 https://www.youtube.com/playlist?list=PLYX9X4ZldqpYMaPURxSbY1i8vgfVsZfmQ  

 
CO-WK Mapping 

  Knowledge and Attributes (WK) 
COs 1 2 3 4 5 6 7 8 9 
CO1  3 2 3  3 3 2 1 
CO2  3 3 2  2 3 3 1 
CO3  3 3 3  3 3 2 1 
CO4  3 3 3  3 3 2 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 3 3 3 2 3 3 1  1  2 3 3 
CO2 3 3 3 3 3 3 1  1  3 3 3 
CO3 3 3 3 2 3 3 1  1  2 3 3 
CO4 3 3 3 2 3 3 1  1  2 3 3 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing). 
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Walchand College of Engineering, Sangli 
  (Government Aided Autonomous Institute) 

AY 2026-27 onwards 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech., Sem VII 
Course Code 7CV432 
Course Name PE- Highway Construction & Pavement Design 
Desired Requisites: Highway Engineering, Soil Mechanics 

 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week ISE MSE ESE Total 
Tutorial - 20 30 50 100 
Practical -  

Interaction - Credits: 3 
 

Course Objectives 
1 To introduce highway pavements, design concepts and material properties. 

2 
To enable students to carry out the design of bituminous mixes, analyse and design flexible and 
rigid highway pavements. 

3 To introduce the concepts of pavement evaluation and rehabilitation. 
 

Course Outcomes (CO) 
At the end of the course, students will be able to, 

CO Description 
Blooms Taxonomy 

Descriptor Descript
or 

CO
1 

Explain construction of Flexible & rigid pavements and outline the 
quality requirements. 

Understand II 

CO
2 

Apply applicable codal provision to compute stress & for further 
consideration in design of Flexible & rigid Pavements. 

Apply III 

CO
3 

Analyze the structural behavior & stresses influencing Flexible and 
rigid Pavements. 

Analyze IV 

CO
4 

Design Flexible and rigid pavements. Create VI 

 

Module Module Contents 
Hour

s 

 
 
 

I 

Introduction to Pavement Structures - Types of pavement structures, functions 
of pavement component layers, materials used in pavements, basic soil properties 
relevant to pavement applications, properties of aggregate, blending of aggregates, 
tests on bitumen, grading of bitumen, bituminous mix design using Marshall 
method. 

7 

 
II 

Introduction to Flexible Pavements - Flexible Pavement composition, Effective 
modulus/CBR, Bituminous layers, Long life pavement, Performance criteria: 
Subgrade rutting and fatigue cracking criteria for bituminous layer, Analysis of 
flexible pavement, Computation of design traffic, Resilient modulus. 

7 

III 

Design of Flexible Pavement - Factors governing design, Design methods for 
flexible pavement design: Group index, CBR, Triaxial, Mcleod and Burmister 
layered system methods, Design as per IRC:37-2018, design in frost affected areas. 

7 
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IV 

Introduction to Rigid Pavements - Concrete Pavement types, Composition, 
Embankment Soil and Characteristics of Subgrade and Subbase, Concrete 
Strength, Reinforcement in concrete slab, Flexural stress, Permeability of granular 
sub-base. 

7 

V 

Design of Rigid Pavement - Westergaard’s theory and assumptions, stresses due 
to curling, stresses and deflections due to loading, design traffic, design of slab 
thickness, design of joints; design of rigid pavement using IRC:58-2015. 

7 

 
VI 

Introduction to Pavement Evaluation - Structural and functional requirements 
of flexible and rigid pavements, Quality control tests for highway pavements, 
Evaluation of pavement structural condition by Benkelman beam, rebound 
deflection and plate load tests, Introduction to design of pavement overlays and the 
use of geosynthetics. 

6 

 

Text Books 

1 Yoder and Witezak, Principles of Pavement design, John Wiley and sons, second 
edition,1975. 

2 Yang, Design of functional pavements, McGraw- Hill,1972. 

3 Khanna S. K. & Justo C. E. G., Highway Engineering, Nemchand & Bros, 9e. 

4 Hass & Hudson, ‘Pavement Management System’, McGraw Hill Book Co, 1978. 
 

References 

1 IRC: 37 - 2018, ‘Guidelines for the Design of Flexible Pavements’. 
2 IRC: 58 – 2015, ‘Guidelines for the Design of Rigid Pavements’. 
3 IRC: 37-2012, ‘Tentative Guidelines for the Design of Flexible Pavements’. 
4 IRC: 58-2011, Guidelines for Design of Plain Jointed Rigid Pavements for Highways. 

 

Useful Links 
1 https://civildigital.com/pavement-design-road-construction-design-parameters/ 
2 https://www.civil.iitb.ac.in/tvm/1100_LnTse/401_lnTse/plain/plain.html 
3 https://nptel.ac.in/courses/105/104/105104098/ 
4 https://www.youtube.com/watch?v=3oNa9Z94Hiw 
5 https://www.youtube.com/watch?v=-qYRWWbIcCI 
6 https://nptel.ac.in/content/storage2/courses/105101087/downloads/Lec-28.pdf 

 

CO-WK Mapping 
 Knowledge and Attributes (WK) 

COs 1 2 3 4 5 6 7 8 9 
CO1   3 3 2 3 1 1 2 
CO2  2 2 2 2 3 1 1 1 
CO3  3 2 2 3 3 3 2 1 
CO4  3 2 3 3 3 1 2 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 2 1 1   2      3 3 
CO2 3 2 2         3 3 
CO3 2 3   3       2 2 
CO4 3 3 3  3      2 2 2 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 
o The assessment is based on MSE, ISE, and ESE. 
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order 
PO. 

o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% 
weightage on modules 4 to 6. 

o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% 
marks in ESE are needed. (ESE shall be a separate head of passing) 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. Civil 
Course Code 7CV433 
Course Name  PE- Integrated Waste Management for a Smart City 
Desired Requisites: Environmental Engineering 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 
To provide knowledge of urban waste generation, classification, and characterisation in smart city 
environments. 

2 To introduce integrated solid waste management systems and resource recovery techniques. 

3 
To provide knowledge of various waste processing and treatment techniques for sustainable waste 
management. 

4 
To impart knowledge of emerging smart technologies and innovative practices in waste 
management for smart cities. 

Course Outcomes (CO) 
At the end of the course, students will be able to, 

CO 
Description  

 
Blooms Taxonomy 

Descriptor Level 

CO1 
Perceive types, sources and characteristics of waste and explain 
generation, storage, collection, transportation and pertinent 
Policies/regulations. 

Understand II 

CO2 
Outline waste processing techniques (mechanical, thermal and 
biological) and summarise resource recovery, disposal methods with 
due consideration of smart sustainable practices. 

Understand II 

CO3 
Calculate physical & chemical parameters for a waste and estimate 
generation rate, container size, vehicular trips and landfill size. 

Apply III 

CO4 Apply waste processing technologies and choose appropriate 
recycling/reuse/disposal options. 

Apply III 

 
Module Module Contents Hours 

I 

Introduction to Waste Management 
Definition and types of waste, Sources and characteristics of waste, Functional 
elements of waste management, Need for integrated waste management, Concept of 
smart cities and waste challenges 

6 

II 

Waste Quantification & Characterization 
Waste generation rates (urban & rural), Physical and chemical characteristics, 
Sampling and analysis of waste, Factors affecting waste generation, Waste generation 
forecasting techniques 

7 

III 

Collection, Storage & Transportation 
Waste storage systems (bins, containers), Collection methods and systems, Route 
optimization and logistics, Transfer stations, Smart collection systems (GPS, sensors, 
IoT) 

6 

IV 

Waste Processing & Treatment Technologies 
Mechanical processing, Biological treatment: Composting, Vermicomposting, 
Anaerobic digestion (biogas), Thermal treatment: Incineration, Pyrolysis, Waste-to-
energy technologies 

7 
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V 

Disposal & Resource Recovery 
Landfilling, Sanitary landfill design, Recycling and reuse, Circular economy concept, 
Life cycle assessment (LCA) of waste systems, Environmental impacts of improper 
disposal 

7 

VI 

Smart & Sustainable Waste Management 
Smart waste management systems: IoT-based bins, Real-time monitoring, Policies 
and regulations (India): Solid Waste Management Rule 2016, Swachh Bharat, Public 
participation and awareness, Zero waste concept, Case studies of smart cities. 

7 

  
Text Books 

1 
K. Subramanya, Engineering Hydrology, McGraw-Hill Education (India) Pvt. Ltd., 5th 
Edition (2024). 

2 
B.C. Punmia, Ashok Kumar Jain, Arun Kumar Jain, Irrigation and Water Resources 
Engineering, Laxmi Publications, 16th Edition. 

3 
Veeriah Jegatheesan et al., Urban Stormwater and Flood Management, Springer, 1st  Edition, 
2019. 

4 
H.M. Raghunath, Hydrology: Principles, Analysis and Design, New Age International 
(India), 2nd  Edition, 2016. 

5 
Howard S. Peavy, Donald R. Row, Environmental Engineering (Vol. 2), McGraw-Hill 
Education, International Edition (2012–2017). 

 
References 

1 
Ministry of Housing and Urban Affairs, Government of India, CPHEEO Manual on Storm 
Water Drainage, 2019. 

2 
Ministry of Housing and Urban Affairs (MoHUA), Government of India., Urban Flooding – 
Standard Operating Procedures (SOP), 2017. 

3 National Disaster Management Authority, NDMA Guidelines on Urban Flooding (2010). 
 
Useful Links 

1 https://www.youtube.com/watch?v=yB4FCF_aPKs 
2 https://www.youtube.com/watch?v=BZrFDAgM_Gs 
3 https://www.youtube.com/watch?v=P1h0Or7eSlE 

 

CO-PO Mapping 
 Programme Outcomes (PO) PSO 

COs 1 2 3 4 5 6 7 8 9 10 11 1 2 
CO1 2 2 2  1 2      2 2 
CO2 2 2 2 1 2 2 1    1 2 2 
CO3 3 3 3 1 2 2 1    1 3 3 
CO4 3 3 3 1 2 3 2    1 3 3 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 
 
 

Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall typically be on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment may include field visits, assignments, etc., and is expected to map to at least one higher-
order PO. 

o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 
on modules 4 to 6.  

o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 
in ESE are needed. (ESE shall be a separate head of passing). 

 
 
 

Prepared by:  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 
AY 2026-27 

Course Information 
Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B.Tech. 
Course Code 7CV434 
Course Name PE- Design of Hydraulic Structures 
Desired Requisites: Fluid Mechanics, Open Channel Hydraulics, Water Resources 

Engineering 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 

 
Course Objectives 

1 To introduce students the concepts of reservoir planning and  irrigation engineering 
2 To provide students with necessary skill for the design of various hydraulic structures 
3 To prepare the students for higher studies and research in the field of water resources and 

irrigation engineering 
Course Outcomes (CO) 
At the end of course student should be able to:  

CO Description 
Blooms Taxonomy 

Descriptor Level 

CO1 Explain planning/components/section/function pertaining to 
reservoir, canal, earthen dam, gravity dam, PDN.  

Understand I 

CO2 Calculate forces and analyze gravity dam/earthen dam for 
stability against external failure modes 

Analyze IV 

CO4 Demonstrate PDN w.r.t. Planning, Route Selection, Types, 
Losses  

Apply III 

CO3 Design spillway, weir, barrage, as hydraulic structures  Create VI 

 
Module Module Contents Hours 

I 

Planning of reservoir and classification of dams 
Planning of reservoirs: storage calculations, control levels of reservoir, silting 
of reservoir, losses in reservoirs and calculation of life of reservoir. 
Dams: necessity and types, selection of suitable site for construction, selection of 
type 

5 

II 

Gravity dam and arch dam 
Gravity Dam: forces acting on gravity dam, failure criteria of gravity dam, 
theoretical and practical profile of gravity, methods of stability analysis and   
construction of gravity dam. 

7 
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Arch dams: types, layout of constant angle and constant radius arch dam, forces 
acting on arch dam. 

III 

Earthen dam 
Earthen dams: components and their functions, stability and design criteria; 
seepage through the body of the earth dam and below earth dam, application of 
slip circle method, different types of filters, upstream and downstream drainage 
arrangement, construction of earthen dam. 

7 

IV 

Spillways, Sluices and Crest Gates 
Spillway: necessity and different types, factors affecting choice and type of 
spillway, elementary hydraulic design, energy dissipation devices, jump height 
and tail water rating curve, energy dissipation below spillway, type of gates 
provided at the crest of the  spillway, Spillway crest Gates, Sluices in dam. 

7 

 
 

V 

Weirs and barrages  
Diversion headwork-components and functions, Weirs – types and causes of 
failure- Impervious floor of hydraulic structures –Bligh’s theory, Design of 
vertical drop weir, Design of impervious floor of hydraulic structures by 
Khosla’s theory. 
Barrages – Afflux, concentration factor, pond level, data required in design of 
barrage, design of flood discharge, water way, level of crest and upstream floor 
shape of barrage.  

 
 

6 

VI 

Conveyance Systems  
Canal: types, alignment, Kennedy’s and Lacey’s silt theories, canal losses, 
typical canal sections, necessity and types of canal lining    
PDN: Introduction to PDN, Planning of pipe distribution network, Route 
Selection Of Pipe Network, Design Of A Network For Irrigation By Rotation, 
Types of Pipe Distribution Network, Pipe Materials, Basic Hydraulic To Be 
Used In Design Of PDN, Various losses in Pipe Distribution Network, Pipe 
irrigation network design. 

7 

 
Text Books 

1 Garg, S.K., “Irrigation Engineering”, Khanna publisher, Delhi, 11th   Edition, 2014. 

2 Modi, P.N., “Water Recourses Engineering and Water Power Engineering”, Standard 
Book House, 10th   Edition, 2008 

 
References 

1 Punmia, B.C. and Pande, B.B., “Irrigation Water Power Engineering”, Laxmi Publication 
Private Limited, 4th   Edition, 2009. 

2 Sharma, R.K, “Hydrology and Water Resources”, Dhanpatrai and sons Delhi,8th   
Edition,2007 

3 Sahasrabudhe, S.R.,“Irrigation and Hydraulic structures”, S.K Kataria and Sons Dehhi,3rd   
Edition,2011 

4 Varshney and Gupta “Theory Design of Irrigation Structures”, Vol. I, II, III, Nemechand 
and Brothers,6th   Edition,2008 

5 PDN Handbook Volume I and II, WRD Department, Government of Maharashtra, 2020. 
 
Useful Links 

1 https://nptel.ac.in/courses/105105110 
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CO-PO Mapping 

 Programme Outcomes (PO) PSPO 

COs 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3             

CO2  3          3 3 

CO3   3         3 3 

CO4              

The strength of mapping: - 1: Low, 2: Medium, 3: High 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared by:  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
  Course Information 
Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. Civil  
Course Code 7CV413 
Course Name  PE-Contract Management 
Desired Requisites: - 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 
To provide a sound understanding of concepts and principles of contract management of 
engineering projects. 

2 To develop proficiency with methods for civil engineering contract  
3 To acquaint the students to formulate different contract documents 
4 To develop competency in contract administration, risk management, and claims handling. 

5 
To understand dispute resolution mechanisms, ethical practices, and emerging trends in 
construction contracting. 

Course Outcomes (CO) 
At the end of the course, the students will be able to, 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 Describe elements of Contract Management Understand II 
CO2 Appraise the different alternatives types of contracts Analyse III 

CO3 
Differentiate various types of civil engineering contracts and project 
delivery systems, and assess their suitability for different construction 
projects. 

Design 
IV 

CO4 
Apply principles of tendering, procurement, contract formation, and 
contract documentation in construction projects. 

Apply III 

CO5 
Evaluate dispute resolution mechanisms, arbitration procedures, 
integrity provisions, and contemporary contracting practices for 
effective project management. 

Evaluate V 

 
Module Module Contents Hours 

I 

Introduction to Contract Management 
Concept of Contracts, Importance of Contracts, Overview of Contract Management, 
Overview of Activities in Contract Management, Scope of Contract Management, 
Duties and Responsibilities of Parties, Detailed project report and understanding 
nature, specification, scope, timeline, cost for contract drafting. Risk Management in 
Construction Contracts, Introduction to International Contracts 

 
 

6 

II 

Contract Law and Legal Framework for Construction 
Fundamentals of the Indian Contract Act, 1872; essential elements of a valid contract; 
offer, acceptance, consideration, free consent, capacity of parties, and legality of object; 
void and voidable contracts; performance and breach of contracts; remedies for breach 
including damages, quantum meruit, and mitigation of losses; contract disputes and 
case studies; legal aspects of e-contracts and digital signatures in construction projects. 

 
 
 

6 

III 

Types Civil Engineering Contracts 
Competitive bidding contracts, negotiated contracts, Lump-sum contracts, Item rate 
contract, percentage rate contracts, cost plus types of contracts, Turnkey contract, 
subcontract, annual maintenance contract, Supply and Installation Contracts, BOT, 
BOOT, BOLT, PPP, EPC, HAM, NCB, ICB etc. Pros and cons of each type, and 
FIDIC Contracts 

 
 

7 

V Contract Formation 7 
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CO-PO Mapping 
 Programme Outcomes (PO) PSO 

COs 1 2 3 4 5 6 7 8 9 10 11 1 2 
CO1 2 1         1  2 
CO2 2 2 1        2  2 
CO3 2 3 2    3    2 1 2 
CO4 2 2 2  1      3   
CO5 2 3 1   1     3 1  

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 
 
 
 
 
 
 
 

Tender, types of tenders, Tender notice, Pretender conference, Contents of tender 
notice, E-tendering, Preparing a tender, tender documents, 
methods of tender submission, opening of tenders, scrutiny of tenders, contract award 
and letter, contract documents, contract agreement, GeM Portal, Public Procurement 
Procedures, Bid Evaluation Techniques. 

V 

Conditions of Contract 
Contract conditions, rights and obligations of parties, securities and payment 
provisions, contract duration and pricing, delays and liquidated damages, force 
majeure, variations and subcontracting, claims and EOT, escalation clauses, contract 
administration, defects liability period, and contract closure. 

7 

VI 

Dispute Resolution and Integrity in Contract 
The “conventional” model of dispute resolution, Alternative Dispute Resolution 
methods (ADR), early neutral evaluation, negotiation, conciliation, mediation, and 
arbitration, Indian legislation for arbitration and conciliation, Integrity in Contract its 
significance and typical clauses, Dispute Adjudication Boards (DAB), International 
Arbitration, Construction Claims Analysis, Delay Analysis Techniques. 

6 

 
Text Books 

1 “Contracts and their Management” B S Ramaswamy, Lexis Nexis, 5th Edition, 2016 

2 
“Civil Engineering Contracts &Estimates”, B. S. Patil, Orient Langman Ltd., 3rd Edition, 
2006. 

3 Construction Contracts", Jimmie Hinze, McGraw-Hill Education, 3rd Edition, 2011. 
 
References 

1 
"Construction Procurement", Roy Morledge, Adrian Smith and David Kashiwagi, Wiley-
Blackwell, 2nd Edition, 2021. 

2 
"Law Relating to Building and Engineering Contracts in India", G. T. Gajaria, M. M. Tripathi 
Pvt. Ltd., 5th Edition, 2018. 

3 
"FIDIC Conditions of Contract for Construction (Red Book)", Fédération Internationale des 
Ingénieurs-Conseils (FIDIC), 2nd Edition, 2017. 

4 
“Managing Engineering and Construction Contracts: Some Perspectives” LakshmanPrasad, 
LAP Lambert Academic Publishing, 2010 

 
Useful Links 

1 https://www.youtube.com/watch?v=O2AWwn-_zmg 
2 https://www.youtube.com/watch?v=LvC4riB409E 
3 https://www.youtube.com/watch?v=wJ8HZ7hqUs8&list=PL64587F5505355819 
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Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing). 
 

 

 

 

 

 

 

 

 

 

 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. Civil 
Course Code 7CV436 
Course Name  PE- Advanced Structural Design 
Desired Requisites: Design of Reinforced Concrete Structures, Foundation Engineering 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 
To impart knowledge of the analysis methods for continuous beams, flat slabs, foundations, water 
tanks, and earth-retaining structures. 

2 
To develop the ability to design reinforced concrete water tanks, flat slabs, foundations, and earth-
retaining structures in accordance with relevant codal provisions. 

Course Outcomes (CO) 
At the end of the course student should be able to: 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Explain the structural behavior, design principles, and codal provisions 
related to water tanks, flat slabs, continuous beams, foundations, and 
retaining structures. 

Understand II 

CO2 
Analyze advanced reinforced concrete structural elements using 
relevant methods and codal provisions. 

Analyze IV 

CO3 
Design reinforced concrete water tanks, flat slabs, and continuous 
beams as per relevant IS codes and detailing requirements. 

Create VI 

CO4 
Design raft foundations, pile foundations with pile caps, and RCC 
retaining walls, and prepare appropriate reinforcement detailing in 
accordance with codal provisions. 

Create VI 

 
Module Module Contents Hours 

I 
Elevated rectangular water reservoir  
Analysis and design of elevated rectangular RCC water tank, including tank walls, base 
slab, staging, and foundation, as per IS 3370. 

6 

II 
Elevated circular water reservoir  
Analysis and design of elevated circular RCC water tank, with flat bottom and flat top, 
including tank walls, base slab, staging, and foundation, as per IS 3370. 

6 

III 
Flat slabs  
Elements of flat slabs, Design of Flat Slabs using Direct Design Method, Checks for 
punching shear, Reinforcement detailing as per SP 34: 1987.  

7 

V 
Design of two span continuous beams  
Analysis of two-span continuous beams, elastic envelope method, redistribution of 
moments, design by the limit state method. 

7 

V 
Design of foundations  
Analysis and Design of raft foundations. Analysis and design of deep foundations: pile 
foundations, pile cap.  

7 

VI 
Design of Earth Retaining Structures 
Design of RCC cantilever retaining walls, Design of RCC counterfort retaining walls, 
Reinforcement detailing. 

6 
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CO-PO Mapping 
 Programme Outcomes (PO) PSO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 
1,2,
3,4 

1,2,
3,4 

3,4,
5 

8 2,6 
1,5,
7 

9    8 
1,2,
3,4 

1,2,
3,4 

COs              
CO1 2 2 2 2 3 3 1  1  2 2 2 
CO2 3 3 3 2 3 3 1  1  2 3 3 
CO3 3 3 3 2 3 3 1  1  2 3 3 
CO4 3 3 3 2 3 3 1  1  2 3 3 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

Text Books 

1 
N. Krishna Raju and R. N. Pranesh, “Reinforced concrete design” New Age International 
Publishers, New Delhi. 2003.  

2 
Devdas Menon and S. Pillai “Reinforced Concrete Design” - Third Edition McGraw Hill 
Education; 3rd edition (1 July 2017)  

3 
S N Sinha “Reinforced Concrete Design” Second Revised Edition McGraw-Hill Education 
(India) Pvt Limited, 2002  

 
References 

1 
P.C. Varghese, “Limit State Design of Reinforced Concrete”, Prentice Hall of India, New 
Delhi 2nd Edition, 2006.  

2 N.C. Sinha & S.K. Roy, “Fundamentals of Reinforced Concrete” S. Chand Publishing, 2013.  
3 “Handbook of Reinforced Concrete SP-34”  

 
Useful Links 

1 https://www.youtube.com/watch?v=undsd92MM8w  
2 https://www.youtube.com/watch?v=BNZp9121cms  
3 https://www.youtube.com/watch?v=uyuPmBGX32g  

 
Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing). 
 
 
 
 
 
 
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 

 
 
 
 
 
 
 

Prepared by:  DAC/BoS Secretary Head/BoS Chairman 

CO-WK Mapping 
  Knowledge and Attributes (WK) 

COs 1 2 3 4 5 6 7 8 9 
CO1  2 2 1  3 3 2 1 
CO2  3 3 2  3 3 2 1 
CO3  2 3 3  3 3 2 1 
CO4  2 3 3  3 3 2 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B.Tech.  
Course Code 7CV437 

Course Name PE- Prestressed Concrete Design 

Desired Requisites: 
Design of Reinforced Concrete Structures and Computer-Aided Structural 
Design 

 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 
Practical -  

Interaction - Credits: 3 
 

Course Objectives 
This course aims to develop an understanding of the principles, materials, and behavior of prestressed concrete 
structures under service and ultimate load conditions. It equips students with the ability to analyze and design 
prestressed concrete members and water-retaining structures in accordance with codal provisions. The course 
also introduces composite construction and modern applications of prestressed concrete in civil engineering 
infrastructure. 
Course Outcomes (CO) 

At the end of course, the students will able to, 

CO Description 
Blooms Taxonomy 

Descriptor Level 

CO1 

Explain the principles of prestressing, prestressing systems, material 
requirements, codal provisions, and losses of prestress in prestressed concrete 
structures. 

Understand
ing 

II 

CO2 

Apply mechanics and prestressing concepts to determine stresses, cable 
profiles, pressure lines, and serviceability requirements of prestressed concrete 
members. 

Applying III 

CO3 

Analyze the behavior of prestressed concrete beams, composite sections, 
anchorage zones, and water-retaining structures under service and ultimate load 
conditions. 

Analyzing IV 

CO4 

Design prestressed concrete members and water-retaining structures in 
accordance with IS 1343 provisions considering strength, serviceability, and 
durability requirements. 

Evaluating V 

 

Module Module Contents Hours 

I 
Introduction and Materials 
Concept and advantages of prestressing, Pre- and post-tensioning Prestressing systems, 
High-strength materials, IS 1343 provisions 

5 

II 
Analysis of Prestressed Sections 
Stress concept, Load balancing concept, Pressure line and thrust line, Kern distances, 
Analysis of rectangular and I sections, Transfer and service stresses 

7 

III 
Losses of Prestress and Serviceability 
Elastic shortening, Shrinkage, Creep, Relaxation, Friction, Anchorage slip, Effective 
prestress, Deflection and crack control 

7 
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IV 

Design of Prestressed Members  
Limit state design philosophy , Design for flexure, Shear and torsion, Cable profile 
selection , Ultimate strength, End block design, Anchorage zone stresses 

 
8 

 
V 

Prestressed Water-Retaining Structures 
Circular tanks , Pipes, Ring tension, Circumferential prestressing, Design as per codal 
provisions. 

 
7 

 
VI 

Composite Construction and Modern Applications 
Composite beams, Differential shrinkage, Flexural strength, Shear transfer, PSC 
bridges, Railway sleepers, Precast prestressed members, Segmental construction. 

 
7 

In ISE it is expected that, students undertake following assignment post MSE towards end of Semester.   
Design and detailing of a prestressed concrete bridge girder or PSC water tank using spreadsheet/software 
tools 
Text Books 

1 Prestressed Concrete by N. Krishna Raju; Tata Mc Graw - Hill Publishing Company Limited, 
New Delhi.3rd edition, 2012 

2 Prestressed concrete by N. Rajagopalan; Narosa Publishing House.2nd edition, 2005. 

 

References 
1 Sinha, N .C. & Roy, S.K, Fundamentals of pre-stressed concrete, S Chand publications, 2011 
2 T.Y. Lin “Prestressed Concrete”, John Wiley & sons Inc. New York, 3rd Edition, 1981. 

 

Useful Links 
1 https://nptel.ac.in/courses/105108069 

2 https://nptel.ac.in/courses/105106117 
 

CO-WK Mapping 
 Knowledge and Attributes (WK) 

COs 1 2 3 4 5 6 7 8 9 
CO1  2 2  1   1 1 
CO2   3 2  2 1 1 1 
CO3   2   1    
CO4   2 2 2 1  1 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 2 1 1 1 1 1 1   1  1  
CO2 3 2 2 1 1 1 1 1  1 2 2 1 
CO3 2  1  1   1    2 1 
CO4 2 2 2 1 1 2 1 1  1 2 2 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 

o The assessment is based on MSE, ISE, and ESE. 
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% 

weightage on modules 4 to 6. 
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing) 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. Civil 
Course Code 7CV438 
Course Name  PE- Urban Drainage Management 
Desired Requisites: Environmental Engineering 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 To introduce principles of urban stormwater collection, conveyance, and disposal systems. 

2 
To develop skills in the design and evaluation of storm sewer systems, detention facilities, and pumping 
stations. 

3 To develop skills in rainwater harvesting principles and design sustainable water conservation systems. 
Course Outcomes (CO) 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Explain the principles of stormwater collection, conveyance, storage, 
quality management, and rainwater harvesting systems. 

Understand 2 

CO2 
Apply hydraulic principles and procedures to design gutter sections, 
stormwater inlets, sewer pipe systems and outlet structures. 

Apply 3 

CO3 
Analyse the performance of stormwater detention facilities and pumping 
systems. 

Analysing 4 

CO4 
Design rooftop rainwater harvesting systems, stormwater quality 
management plans using suitable BMPs and regulatory requirements. 

Create 6 

 
Module Module Contents Hours 

I 
Gutter flow 
Flow in uniform, composite, and other gutter sections; inlets: grate, curb-opening, 
combination, slotted-drain, inlet locations and design flows. 

7 

II 

Storm sewer pipe system and outlet design 
Storm sewer types, components, and materials; alignment of storm sewers; initial pipe 
system design, minor losses in junction structures, design of pipe systems, use of computer 
models for storm sewer design and analysis 

7 

III 

Stormwater detention 
Advantages of implementing detention ponds, stormwater detention versus retention, types 
of stormwater detention facilities, detention design considerations, components of detention 
facilities, routing data: storage and hydraulic relationships, storage routing calculations. 

7 

IV 

Stormwater pumping 
Need for pumping, pump types and installation methods, pump performance and 
selection, piping system requirements, pump controls, storage requirements, 
pumping station, miscellaneous design considerations. 

7 

V 

Stormwater quality management  
Pollutants in urban stormwater, effects on streams, receiving water considerations, 
Stormwater quality management practices, approaches to Stormwater quality management 
practices, regulatory and environmental issues. 

6 
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VI 

Rainwater harvesting 
Need and concept of rainwater harvesting, Systems of rainwater harvesting, rooftop 
harvesting of rainwater, Components, Estimation of water collection potential, 
Design considerations, Design of a rooftop harvesting system. 

5 

  
Text Books 

1 
K. Subramanya, Engineering Hydrology, McGraw-Hill Education (India) Pvt. Ltd., 5th Edition 
(2024). 

2 
B.C. Punmia, Ashok Kumar Jain, Arun Kumar Jain, Irrigation and Water Resources Engineering, 
Laxmi Publications, 16th Edition. 

3 Veeriah Jegatheesan et al., Urban Stormwater and Flood Management, Springer, 1st  Edition, 2019. 

4 
H.M. Raghunath, Hydrology: Principles, Analysis and Design, New Age International (India), 2nd  
Edition, 2016. 

5 
Howard S. Peavy, Donald R. Row, Environmental Engineering (Vol. 2), McGraw-Hill Education, 
International Edition (2012–2017). 

 
References 

1 Stormwater conveyance modelling and design, Haestad press, First edition 

2 
Ministry of Housing and Urban Affairs, Government of India, CPHEEO Manual on Storm Water 
Drainage, 2019. 

3 
Ministry of Housing and Urban Affairs (MoHUA), Government of India., Urban Flooding – 
Standard Operating Procedures (SOP), 2017. 

4 National Disaster Management Authority, NDMA Guidelines on Urban Flooding (2010). 
 
Useful Links 

1 https://www.youtube.com/watch?v=yB4FCF_aPKs 
2 https://www.youtube.com/watch?v=BZrFDAgM_Gs 
3 https://www.youtube.com/watch?v=P1h0Or7eSlE 

 
CO-PO Mapping 

 Programme Outcomes (PO) PSO 
COs 1 2 3 4 5 6 7 8 9 10 11 1 2 
CO1 2 2 2 1 3 3 1     2 2 
CO2 2 2 3 1 3 3 1     2 2 
CO3 2 2 2 1 3 3 1     2 2 
CO4 1 1 2 1 1 2 1     1 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall typically be on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

 
 
 

 
 
 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech.,  
Course Code 7CV439 
Course Name  PE- Finite Element Method 
Desired Requisites: Solid Mechanics, Structural Mechanics 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 30 40 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 
To provide knowledge of philosophy and principles of finite element method in structural 
engineering 

2 To impart knowledge of element stiffness matrix formulation for 1D, 2D and 3D elements. 

3 
To demonstrate the ability of finite element method to model and solve various continuum field 
problems. 

Course Outcomes (CO) 
At the end of the course student should be able to: 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 Determine element stiffness matrix using finite element methodology. Understand II 

CO2 
Apply finite element methodology to obtain solutions for various field 
problems. Apply III 

CO3 Choose appropriate shape function for the given finite element. Apply III 
CO4 Solve for nodal degrees of freedom, strains and stresses. Analyze IV 
 
Module Module Contents Hours 

I 

Introduction to Finite Element Method and Skeleton Structures 
Basic concept of finite element analysis, Discretization, nodes, element connectivity, 
formulation of element stiffness matrices for spring, bar and plane truss elements. 
Solutions for unknown nodal displacements; Applications of method to spring, bar and 
plane truss problems. 

6 

II 

Finite Element Analysis of Beam and Frame Structures 
Formulation of element stiffness matrices for beam and plane portal frame element by 
direct method; Transformation of matrix from local to global system; Numbering of 
nodes; minimization of band width; force displacement relations; Solution for 
displacement unknowns; Applications to continuous beams and plane portal frames. 

7 

III 

Field Problems Idealization 
Elementary theory of Elasticity: Stress strain relation; Strain displacement, relations; 
plane stress and plane strain problems; Compatibility conditions; differential equations 
of equilibrium; equations for two dimensional and three dimensional problems. 

7 

IV 

FEM Principles and General Approach 
Principle of minimum potential energy; variational method; continuum problems; Two 
dimensional Elements; use of displacement functions; Pascal’s triangle; triangular and 
rectangular elements; Formulation of element stiffness matrix. 
Convergence requirements – Selection of the order of polynomial, conforming and non-
conforming elements, Effect of element aspect ratio, finite representation of infinite 
bodies. 

6 
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V 

Isoparametric Formulation 
Shape function in Cartesian and natural co-ordinate system, Lagrange’s interpolation 
formulae, concept of isoparametric element, relation between Cartesian and natural 
coordinate system, Jacobian matrix, one and two dimensional Isoparametric elements. 

6 

VI 

3D Elements Formulation 
Introduction to three-dimensional problem, various three-dimensional elements, 
Axisymmetric problems, formulation of stiffness matrix of three dimensional and 
axisymmetric elements. 

6 

 
Text Books 

1 P.N.Seshu “Finite Element Analysis”, PHI learning private Lim. Delhi, 2013. 

2 
T. R. Chandrupatla and A.D. Belegundu,“Introduction to Finite Element in Engineering”, 
Prentice Hall of India Private Limited, 3rd Edition, 2002 

3 C. S. Desai & J. F. Abel “Introduction to Finite Element Method”, AEP, 1st Edition, 1972. 
 
References 

1 
Robert D. Cook, David S. Malkus, Michael E. Plesha,Robert J. Witt,“Concepts and 
Applications of Finite Element Analysis”, 2003 

2 David. V. Hutton, “ Fundamentals of finite element analysis”, Tata McGraw-Hill Edition 2005. 

3 
J. N. Reddy. “An Introduction to the Finite Element Method” McGraw Hill, 3rd Edition, New 
York, 2006. 

4 
Zienkiewicz.O.C. &Taylor.R.L., “The Finite Element Method- Vol I &Vol II” Tata McGraw- 
Hill Publishing Company Limited, 6th Edition, 2005. 

 
Useful Links 

1 https://onlinecourses.nptel.ac.in/noc22_me43/preview 
2 https://archive.nptel.ac.in/courses/112/104/112104193/ 

 
CO-WK Mapping 

  Knowledge and Attributes (WK) 
COs 1 2 3 4 5 6 7 8 9 
CO1 2 3 3 3 2     
CO2 2 3 3 3 3     
CO3 2 3 2 3 3     
CO4 2 3 3 3 2     

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 3 3 3  3 2   1   3 3 
CO2 3 3 3  3 3   1   3 3 
CO3 3 3 3  3 3   1   3 3 
CO4 3 3 3  3 2   1   3 3 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B.Tech. 
Course Code 7CV440 
Course Name PE- Tunnel, Dock and Harbour Engineering 
Desired Requisites: Transportation Engineering 

 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  

Interaction - Credits: 3 
 

Course Objectives 
1 To discuss to the fundamentals of Tunnel and docks & harbours engineering and construction 

methods. 
2 To introduce unit operation of drilling and blasting. 
  

Course Outcomes (CO) 
At the end of the course student should be able to: 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 Explain the fundamentals of tunnels, docks & harbours w.r.t. their types, 

classification, functions, planning and their impact on the environment 
Understand I 

CO2 Discuss the need for various parts of the tunnel support system, Docks & 
Harbours, navigational aids and marine structures. 

Analyze III 

CO3 Analyse various techniques related to blasting and the tunnel support system Analyze III 

CO4 
Select and apply a suitable method of construction for the tunnel, docks & 

harbours. 
Analyze III 

 

Module Module Contents Hours 

 
I 

Introduction of Tunnel Engineering 
General aspects, economic considerations, Selection of route, Classification of 
Tunnel, shapes and sizes, historical development of tunnel, advantages and 
disadvantages of tunnels, Geotechnical Investigation for Tunnel, Tunnel alignment 
and profile, transfer of CL on surface, 
Tunnel Cross-sections, Tunnel Lining, Methods of lining. 

 
6 

 

 
II 

Tunnel Construction Methods 
Tunneling Methods: Types and purpose of tunnels; factors affecting the choice of 
excavation technique; Methods – soft ground tunneling, hard rock tunneling, shallow 
tunneling, deep tunneling; Shallow tunnels – cut and cover, cover and cut, pipe 
jacking, jacked box excavation techniques, methods of muck disposal, supporting, 
problems encountered in tunnelling and remedial measures. 
Tunnel Boring Machines (TBM) 

 

 
6 
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III 

Tunneling by Drilling and Blasting 
Unit operations in conventional tunneling; Drilling – drilling principles, drilling 

equipment, drilling tools, drill selection, rock drill ability factors; Blasting – 
explosives, initiators, blasting mechanics, blast hole nomenclature; types of cuts- fan, 
wedge and others; blast design, tunnel blast performance – powder factor, parameters 
influencing, models for prediction; mucking and transportation equipment selection. 
Tunnel Support System 
Temporary and Permanent support system, Initial Support, Primary support, secondary 
support, Specialized support system, Grouting and ground stabilization, Monitoring 
and 
Maintenance. Tunnel Ventilation and Lighting, Methods of Ventilation , Dust Control 

 
 
 

 
7 

 
 
 

 
IV 

Introduction of Dock & Harbour Engineering 
Docks and Harbour Engineering – introduction to sea and tides, hydrographic surveys, 
wind, waves and cyclones, siltation and erosion, investigations, traffic forecasting. 
Advantages and Disadvantages of Water Transportation, Elements of Water 
Transportation, Ports Development in India, Port Authorities, Bodies and Association. 
Harbour Planning 
Classification of Harbours, Site selection, Planning of Harbours, Ship Characteristics, 
Characteristics of Good Harbour, Harbour size and depth, Harbour layout, shore 
protection works. Dredging and Coastal Protection: Classification, types of dredgers, 
choice of dredger, uses of dredged materials, coastal erosion and protection, sea wall, 
revetment, bulkhead, aprons. Dry docks and slipways, transit shades and warehouses, 
cargo handling equipment. 

 
 
 

 
7 

 

 
V 

Marine Structure 
Breakwaters - Function, Types (general, Composite, vertical wall Breakwaters), 
Jetties, Dock Fenders, Piers, Wharves, Dolphin, Trestle, Moles. 
Mooring, Types of Mooring facilities and accessories, Off shore Moorings 
Navigational Aids 
Requirements of signals, Types of navigational aids, fixed navigation structures, light 
houses, beacon lights, floating navigational aids, light ships, buoys, radar, modern 
trends in navigational aids 

 

 
7 

 
 

 
VI 

Port Facilities 
Port development, port planning, port building facilities, transit sheds, warehouses, 
cargo and bulk cargo handling facilities, container handling terminal facilities, 
shipping terminals, inland port facilities. Inland waterways, Inland water 
transportation in India, economics of inland waterways transportation, national 
waterways. 
Environmental Impact assessment 
Environmental consideration in dock and harbour projects, baseline assessment, 
Monitoring Assessment of impact, Mitigation measure. Case studies in India. 

 
 

 
7 

 
 

 

Text Books 
1 Saxena S.C., Tunnel Engineering, Dhanpat Rai & Sons, New Delhi, 1st Edition, 1984. 
2 Bindra S. P. A course on Docks and Harbours, Dhanpat Rai Publications, 5th Edition, 2005. 

 

References 
1 Megaw T. M. and Bartlett J., Tunnels Planning, Design, Construction, EHJW, 1st Edition 1981 
2 B. Maidi, M.Thews and U.Maidi, Handbook of Tunnel Engineering, Volume 1 
3 Jarvis A., Port and Harbour Engineering, Ashgate, 1st Edition, 1998 
4 Srinivasan R., Harbour, Dock And Tunnel Engineering, Charotar Publishing, 30th Edition 2022 

 

Useful Links 
1 https://www.youtube.com/watch?v=MfkIm7qBiPk 
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CO-PO Mapping 
 Programme Outcomes (PO) PSPO 

COs 1 2 3 4 5 6 7 8 9 10 11 1 2 
CO1   1         1 2 
CO2   2         1  

CO3   2 1        2  

CO4  1  2        1  

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

Assessment 
o The assessment is based on MSE, ISE, and ESE. 
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of assessment can be field 

visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage on modules 4 

to 6. 
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks in ESE are 

needed. (ESE shall be a separate head of passing) 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by                         DAC/BoS Secretary                                            Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B.Tech. Civil 
Course Code 7CV441 
Course Name  PE- Decentralized Water and Wastewater Treatment  
Desired Requisites: Water Supply and Treatment Technology, Waste Management and 

Pollution Control 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 
To provide knowledge of treatment technologies pertinent to small-scale treatment of water and 
wastewater. 

2 
To introduce design, operation, and maintenance considerations of the decentralized treatment 
systems.  

Course Outcomes (CO) 
At the end of the course student should be able to: 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Explain the concepts and types of decentralized treatment of water and 
wastewater.  

Understand II 

CO2 
Identify and Apply appropriate treatment technologies applicable to 
wastewater from residential and commercial establishments for defined 
reuse/disposal. 

Apply III 

CO3 
Choose and Develop a water purification system for point of use 
application. 

Apply III 

CO4 Design an applicable decentralized water/wastewater treatment system.  Create VI 
 
Module Module Contents Hours 

I 

Decentralized Water Treatment:  
Review of centralized water treatment system, Sustainable water treatment, 
Decentralized water treatment: Concept, Need, Limitations, Applications, Applicable 
sources  
Point of Use (PoU) water treatment system: Introduction, Types, Applicable Unit 
operations & Processes  

4 

II 

Design of Decentralized/PoU Water Treatment System 
Design and operation of Cartridge filter, Pressure sand filter, Activated Carbon filter, 
Softener, Membrane filter (Micro, Ultra, Nano, Reverse osmosis, & Electrodialysis), 
UV unit. 
Residue management & maintenance of POU treatment systems 
Package water treatment plant 

10 

III 

Introduction to Decentralized Wastewater Treatment  
Review of centralized wastewater treatment system, Sustainable wastewater 
treatment, 
Decentralized wastewater treatment: Concept, Need, Limitations, Applications, 
Applicable sources  
On-site/Decentralized wastewater treatment system: Introduction, Types, Applicable 
Unit operations & Processes 

6 
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V 
Pre Treatment Units in Decentralized wastewater treatment system:  
Necessity of pre-treatment, Design, operation and maintenance of Imhoff tank, 
biogas settler, anaerobic baffled reactor, and Anaerobic filter 

4 

V 

Secondary/Tertiary Treatment Units in in Decentralized wastewater system: 
Design, operation and maintenance of Moving bed bio-reactor, Horizontal and 
Vertical Flow Constructed wetland  
Tertiary treatment; Necessity, Types 
Emerging concepts in constructed wetland, Residue management in decentralized 
wastewater treatment 
Package wastewater treatment plant 

10 

VI 

Applications of Decentralized Treatment  
PoU water treatment systems for residential, commercial and Industrial applications 
Commercial brands of PoU available in market 
On-site/Decentralized wastewater treatment for Residential and Commercial 
Establishments Water and Wastewater management in Green Building 

6 

 
Text Books 

1 
Peavy H, S, Rowe D, R, and Tchobanoglous G, “Environmental Engineering”, McGraw-Hill 
Book Company, Indian edition 2017. 

2 
Hammer M. J. and Hammer M. J., “Water and Wastewater Technology”, PHI learning private 
limited, 6th Edition, 2008. 

3 
Metcalf and Eddy “Wastewater Engineering Treatment and Reuse”, Tata McGraw Hill 
Publication, 6th Reprint, 2003. 

 
References 

1 
Sincero A. P. and Sincero G. A., “Environmental Engineering A Design approach”, PHI learning 
private limited, 2004. 

2 
Gutterer B., Sasse L., Panzerbieter T. and Reckerzügel T., “Decentralised Wastewater Treatment 
Systems (DEWATS) and Sanitation in Developing Countries: A Practical Guide,” Water, 
Engineering and Development Centre (WEDC) UK, 2009. 

 
Useful Links 

1 https://www.youtube.com/watch?v=courErfW-cs 
2 https://www.youtube.com/watch?v=CCso1LgJ3yg 

 

CO-WK Mapping 
 Knowledge and Attributes (WK) 

COs 1 2 3 4 5 6 7 8 9 
CO1 2   2 3 3 3   2   
CO2 1 2 2 2 3 3 3 3 2 
CO3 1 1 2 2 3 3 3 3 2 
CO4 1 3 2 2 3 3 3 3 2 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
CO-PO Mapping 

 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 3 3 3 2 3 3         2 3 3 
CO2 2 2 3 3 3 3 2 1 2 2 3 2 2 
CO3 2 2 3 3 2 3 2 1 2 2 3 2 2 
CO4 3 3 3 3 3 3 2 2 2 2 3 3 3 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing). 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 



 

   िŢयािसİȠः  सȇे  Page 61 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onwards 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final-Year B. Tech. 
Course Code 7CV442 
Course Name  Advanced Numerical Methods 
Desired Requisites: Numerical methods in Maths course 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical - Credits: 3 
 
Course Objectives 
The course aims to equip students with advanced numerical techniques for solving complex civil 
engineering problems that cannot be addressed using closed-form analytical solutions. Students will learn 
numerical methods for solving systems of equations, interpolation, numerical differentiation and 
integration, ordinary and partial differential equations, and matrix-based methods used in engineering 
analysis. The course will provide a foundation for computational modeling, finite element methods, and 
advanced studies in structural, geotechnical, water resources, and environmental engineering. 
Course Outcomes (CO) 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Apply advanced numerical techniques to solve systems of linear and 
nonlinear equations arising in civil engineering problems. 

Applying III 

CO2 
Develop numerical approximations using interpolation, curve fitting, 
numerical differentiation, and numerical integration techniques for 
engineering data analysis. 

Applying III 

CO3 
Analyze engineering problems governed by ordinary and partial 
differential equations using suitable numerical methods. 

Analysing IV 

CO4 
Formulate and solve matrix-based engineering problems and explain 
the fundamental concepts of finite element analysis used in civil 
engineering applications. 

Applying III 

 
Module Module Contents Hours 

I 

Numerical Solution of Linear and Nonlinear Systems  
Review of errors and convergence of numerical methods, Condition number and 
sensitivity of solutions, Iterative methods for linear systems:Jacobi Method, Gauss-
Seidel Method.  Solution of nonlinear equations: Newton-Raphson Method, Secant 
Method, Modified Newton Methods. Applications in structural and geotechnical 
engineering 

7 

II 

Advanced Interpolation and Approximation Techniques 
Polynomial interpolation review, Piecewise interpolation, Cubic spline interpolation 
Least squares approximation, Regression analysis, Curve fitting for engineering data 
Applications in hydrology and experimental data analysis 

6 

III 

Numerical Differentiation and Integration 
Finite difference approximations, Forward, backward and central difference schemes 
Error estimation, Numerical integration: Trapezoidal Rule, Simpson's Rules,Gaussian 
Quadrature. Adaptive numerical integration, Engineering applications 

7 

IV 

Numerical Solution of Ordinary Differential Equations  
Initial value problems, Euler and Modified Euler methods, Runge-Kutta methods, 
Higher-order Runge-Kutta schemes, Predictor-Corrector methods, Stability and 
convergence. Applications in structural dynamics and reservoir routing 

7 
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V 

Numerical Solution of Partial Differential Equations 
Classification of PDEs, Finite Difference Method. Solution of: Laplace Equation 
Poisson Equation, Heat Conduction Equation, One-dimensional Wave Equation.  
Boundary and initial conditions. Civil Engineering applications 

7 

VI 

Matrix Methods and Introduction to Finite Element Concepts  
Matrix formulation of engineering problems, Eigenvalue and eigenvector problems, 
Numerical solution of large systems, Concept of discretization, Weighted residual 
methods, Introduction to Finite Element Method, One-dimensional bar element, 
Applications in structural and geotechnical engineering. 

7 

 
Text Books 

1 
Chapra, S. C. and Canale, R. P. (2020), "Numerical Methods for Engineers", 8th Edition, 
McGraw-Hill Education. 

2 
Chapra, S. C. (2018), "Applied Numerical Methods with MATLAB for Engineers and Scientists", 
4th Edition, McGraw-Hill Education. 

3 
Kiusalaas, J. (2022), "Numerical Methods in Engineering with Python 3", 4th Edition, 
Cambridge University Press. 

 
References 

1 
Jain, M. K., Iyengar, S. R. K. and Jain, R. K. (2019), "Numerical Methods for Scientific and 
Engineering Computation", 7th Edition, New Age International Publishers. 

2 
Reddy, J. N. (2019), "An Introduction to the Finite Element Method", 4th Edition, McGraw-Hill 
Education 

3 
Gerald, C. F. and Wheatley, P. O. (2004), "Applied Numerical Analysis", 7th Edition, Pearson 
Education. 

 
Useful Links 

1 https://onlinecourses.nptel.ac.in/e-learning/preview/noc25_ge59 
2 https://learn.mit.edu/c/unit/ocw?resource=5678&utm_source=chatgpt.com 
3 https://www.youtube.com/watch?v=QqhSmdkqgjQ  and series 
4 https://www.mathworks.com/academia.html?utm_source=chatgpt.com 

 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 

COs 1 2 3 4 5 6 7 8 9 10 11 1 2 
CO1 3 2   1       2 1 
CO2 3 2 1  2       2 1 
CO3 3 2 1  2       2 1 
CO4 3 2 1  2       2 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% weightage 

on modules 4 to 6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing) 
 
 
 
 
 
 
 

Prepared by DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onwards 
Course Information 

Programme B. Tech. Civil Engineering 
Class, Semester Final Year Semester  
Course Code 7RM401 
Course Name  Research Methodology 
Desired Requisites: - 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture - MSE ISE ESE Total 
Interaction 2 Hr /week 
Tutorial - 30 20 50 100 
Practical - Credits: 2 
 

Course Objectives 
1. To introduce the concepts of research process, research design, literature review, gap identification 
2. To understand research documents and prepare research report based on literature studied, gap identified 

and objectives  
Course Outcomes (CO) 
At the end of the course student should be able to: 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Explain the basics of research process research design, data collection 
and hypothesis  

Understand II 

CO2 Hypothesis the problem based on literature studied and test hypothesis  Understand II 
CO3 Identify the data collection, sampling data methods, scales and errors.  Apply IV 
CO4 Prepare report based on literature studies, gaps identified and objectives Create VI 
CO – PO mapping 
 
Module Module Contents Hours 

I 

Engineering Research Process 
Meaning of research problem, Sources of research problem, Types of Research, 
Research Approaches, Definition, scope and objectives of research problem. 
Approaches of investigation of solutions for research problem, data collection, 
analysis, interpretation, Necessary instrumentation, Problems Encountered by 
Researchers in India 

3 

II 

Research process: Selecting a research topic and research problem, Reviewing of 
literature, Formulating research hypothesis and objectives, Planning the research 
(materials and methods), Conducting the research (data collection, analysis and 
interpretation), Drawing conclusions.  
Research Design  
Meaning of Research Design, Need for Research Design, Features of a Good Design, 
Important Concepts Relating to Research Design, Different Research Designs, Basic 
Principles of Experimental Designs 

4 

III 

Sampling Design 
Census and Sample Survey, Implications of a Sample Design, Steps in Sampling 
Design, Criteria of Selecting a Sampling Procedure, Characteristics of a Good Sample 
Design, Different Types of Sample Designs, procedure to Select a Random Sample 
Measurement and Scaling Techniques 
Measurement in Research, Measurement Scales, Sources of Error in Measurement, 
Tests of Sound Measurement, Scaling Techniques 

4 

IV 
Methods of Data Collection 
Collection of Primary Data, Observation Method, Interview Method, Collection of 
Data through Questionnaires, Collection of Data through Schedules  

3 
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V 

Hypotheses 
Basic Concepts Concerning Testing of Hypotheses, Procedure for Hypothesis Testing, 
Flow Diagram for Hypothesis Testing, Measuring the Power of a Hypothesis Test, 
Tests of Hypotheses, Important Parametric Tests, Hypothesis Testing of Means, 
Hypothesis Testing for Differences between Means, introduction to Chi-square Test, 
ANOVA 

3 

VI 

Interpretation and Report Writing 
Meaning of Interpretation, Need of Interpretation, Technique of Interpretation, 
Precaution in Interpretation, Significance of Report Writing, Different Steps in Writing 
Report, Layout of the Research Report, Types of Reports, Oral Presentation, 
Mechanics of Writing a Research Report, Precautions for Writing Research Reports 

3 

Total Hrs: 20  
Course Assessment Plan (for total 40 learning hours) 

Assessment 
No. 

Formative Assessment 
type 

Brief Description Marks Notional 
Learning hrs 

Week 

ISE 
1 Assignment  

Assignment of Sample design and 
scaling techniques  

15 5 
 

2 Assignment Assignment on Hypotheses 15 5  

MSE 
1 Assignment 

Collection if literature from 
reputed journals (Minimum 05 
papers on specified topic) 

20 10 
 

2 Assignment 
Prepare a short summary of each 
paper collected 

20 10 
 

ESE 1 Report and Presentation 
Student should prepare a report of 
the literature collected in the form 
of report and present the same  

20 10 
 

Total 100 40 hrs  
 

Text Books 
1 Kothari C. R, "Research Methodology", 2nd Edition, New Age International, 2004 

 

References 

1 
Merges Robert, Menell Peter, Lemley Mark, "Intellectual Property in New Technological Age", 
ASPEN Publishers, 2016 

2 
Deepak Chopra and Neena Sondhi, Research Methodology: Concepts and cases, Vikas 
Publishing House, New Delh 

3 Panneerselvam, R “Research Methodology”, Phi Learning Private Limited 2012. 
 

Useful Links 
1 https://www.youtube.com/watch?v=v93Hfz6Mzbw 

2 
https://www.youtube.com/watch?v=JyCY5tNhqh8&list=PLyqSpQzTE6M-
ZgdjYukayF6QevPv7WE-r&index=3 

. 

 Programme Outcomes (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 

CO1 3 1    2 3 1  1  
CO2 3     2 3   1 1 
CO3 2          1 
CO4 2       1   1 

 

 
 
 
 
 
 
 
 
Prepared by DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onwards 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. 
Course Code 7CC401 
Course Name  Co-curricular Activities Portfolio  
Desired Requisites: - 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture - LA1 LA2 ESE Total 
Tutorial - 30 30 40 100 
Practical 2 hrs./week  
Interaction - Credits: 1 
 
Course Objectives 

1 To expose students to the professional/industrial environment. 

2 Develop skills like teamwork, and communication through field experience. 

3 
Enhance understanding of the socio-economic impact of engineering projects and technology 
on society. 

4 Apply engineering knowledge and problem-solving skills to address real-world challenges. 
Course Outcomes (CO) 
At the end of the course student should be able to 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Exhibit social awareness and communications skills and excel at 
the technical competitions. 

Understand II 

CO2 
Apply project planning, teamwork, communication, and 
organizational skills to conduct a technical activity/event for 
societal benefit and prepare an activity report. 

Apply III 

CO3 Analyse the real-life problems in the society. Analyze IV 

CO4 
Work in teams, collaborate with local residents/authorities and 
propose a solution to a techno-socio problem(s). 

Create VI 

 
Lab Activities/Topics  
List of Activities: Students are expected to complete at least one of the following activities 
Co-curricular activity (Team Activity) 

a) The students shall form groups and organise techno-socio activity for the students/community 
in rural areas backward areas. 

b) The students are expected to provide innovative solutions through technical know-how to the 
problems faced by the community/society. 

c) A student or a group of students shall participate in any social activity like “Swach Bharat 
Abhiyan”, “Blood Donation Camp”, or any social activity announced by Govt. / Corporation / 
Panchayat.  

d) A student or a group of students shall participate in University, State, or National-level technical 
events/competitions.  
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e) A student shall complete online course(s) on topics beyond the syllabus from Coursera, Udemy, 
Sky-fi lab or courses offered by CSIR / IIRS or Outreach Programmes by AICTE, such as 
ATAL Course or courses on SWAYAM by NPTEL. 

f) A student shall develop any innovative Patent /Gadget / Solution / System and transfer in the 
interest of the Nation / Society / Institute (WCE).  

g) A student shall work as a Volunteer/ Co-ordinator in the students’ organisations/clubs 
within/outside the institute. 

h) A student shall contribute to the departmental development programs, such as Laboratory 
development, NBA/NAAC preparation. 

Involvement in techno-socio activity  
a) Presentation on involvement in techno-socio activity individually/through student clubs during 

FY B. Tech. to TY B. Tech. 
b) Presentation on involvement in techno-socio activity individually/through NGO’s, Government 

Initiatives, etc., during FY B. Tech. to TY B. Tech. 
c) Submission of a summary report on these activities. 

Submission of certificates/documents required for student portfolio  
a) GATE/CAT/GRE, Participation in Co-Curricular and Extra-Curricular Activities within and 

outside the institute. 
b) Awards/Recognitions received in any techno-socio activity can be submitted as achievements.  
c) A student shall publish paper (s) in National / International conferences/journals 

 
References 

1 National Institute for Engineering Ethics (NIEE) 
2 Professional ethics, National Society of Professional Engineers (NSPE). 

 
Useful Links 

1 (https://www.asce.org/pdf/ethics_manual.pdf)  
2 https://www.aicte-india.org/atal  
3 https://nptel.ac.in/  
4 https://swayam.gov.in/  

 
CO-WK Mapping 

 Knowledge and Attributes (WK) 
COs 1 2 3 4 5 6 7 8 9 
CO1 2  1  3 2 3 1 2 
CO2 2  1  2 3 3 1 2 
CO3 2  1  2 3 3 1 2 
CO4   1     2  

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 2 2 3 1 2 3 2 3 3 2 1 1  
CO2 2 2 2 1 3 3 2 3 3 3 1 1  
CO3 2 2 2 1 3 3 2 3 3 2 1 1  
CO4 1 1 1 2    3 3 1 2 1  

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 
There are three components of lab assessment, LA1, LA2 and Lab ESE.  
Important: ESE is a separate head of passing. (min 40 %), LA1+LA2 should be minimum 40%  
 

Assessment Based on Marks 

LA1 
Extra-curricular and Co-curricular activities: 

Participations in technical competitions, Volunteer and Coordinator 
for technical/non-technical events, Organization of events, Awards 
and recognitions, Online courses, Paper publication, Product/ gadget 
creation, Contribution to department development, Participation in 
social activity, Organizing social activity etc. 

Students shall submit the certificates/relevant documents in hard form 
and soft form; and give a five minute’s presentation. 

30 

LA2 30 

ESE 

Group Activity: 

Group activity for providing technical solution to local, societal 
problem. This activity is to be done in this semester ( i.e., 7th semester). 

40 

 
 

 

 

 

 

 

 

 

 

 

Prepared by DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. Civil  
Course Code 7CV445 
Course Name  Internship  
Desired Requisites: - 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture - LA1 LA2 LAB ESE Total 
Tutorial - 30 30 40 100 
Practical -  
Interaction - Credits: 8 
 
Course Objectives 

1 To provide progressive industrial exposure across academic years 
2 To develop technical, analytical, and professional skills. 
3 To bridge the gap between theoretical knowledge and practical applications. 
4 To enhance problem-solving, teamwork, and communication abilities 

Course Outcomes (CO) 
At the end of the course, the students will be able to, 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 Demonstrate understanding of industrial environment, 
professional ethics, safety practices, and social responsibilities. 

Understand 
II 

CO2 
Utilize engineering principles and modern tools to execute 
industrial assignments and technical activities. 

Apply III 

CO3 
Identify, analyze, and evaluate real-world engineering 
problems and propose suitable solutions within given 
constraints. 

Analyse & 
Evaluate 

IV & V 

CO4 
Develop engineering solutions collaboratively by applying 
teamwork, communication, and project management skills. 

Create VI 

 
Module Module Contents Hours 

I Industry Orientation & Professional Skills 60 
II Engineering Knowledge & Problem Analysis 60 
III Design & Development of Solutions 60 
V Investigation & Modern Tool Usage 60 
V Society, Environment & Ethics 60 
VI Project Management, Teamwork & Communication 60 

 
 

Stage I shall be conducted after the First Year with a duration of 3–4 weeks carrying 2 credits. 
During this stage, students are required to complete 120 hours of internship/training focused on 
Industry Orientation, Professional Skills, soft skills, Engineering Knowledge, and Problem 
Analysis. The training is intended to develop professional competency, workplace awareness, 
technical understanding, and analytical abilities relevant to engineering practice.   
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Stage II shall be conducted after the Second Year with a duration of 3–4 weeks carrying 2 credits. 
During this stage, students are required to complete 120 hours of internship/training covering Design 
& Development of Solutions, Investigation, and Modern Tool Usage to strengthen engineering 
design practices, problem-solving abilities, and the effective application of modern engineering tools 
and technologies. Students can work in local industry and solve real life industry problems by 
applying domain knowledge. A student can also take an in-house internship offered by IIE cell, 
departmental research work, departmental in-house problem statement under the faculty guidance. 

 Stage III shall be carried out after TY ESE with a minimum duration of 8 weeks carrying 4 credits. 
During this stage, students are required to complete 120 hours of internship in the industry of their 
program domain. The student can complete the internship in the industry in either 7th or 8th semester. 
Based on the criteria defined by CDC cell, a student can undertake an internship of one year span 
during the entire 7th and 8th semester. 
 
 
Successful completion of all internship stages is mandatory for the award of credits and fulfilment 
of degree requirements. 
 
The internship performance shall be evaluated based on internship report 
submission, presentation/viva-voce, industry mentor feedback, completion of prescribed modules, 
and attainment of the defined course outcomes. 

 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSO 

COs 1 2 3 4 5 6 7 8 9 10 11 1 2 
CO1 2 1 - - - 2 3 3 - - - 1 - 
CO2 3 3 2 2 3 - - 2 2 - - 2 2 
CO3 3 3 3 3 3 - 2 2 2 - - 2 2 
CO4 3 3 3 3 3 - 2 3 3 2 2 3 2 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

Assessment  
The assessment is based on LA1, LA2 and ESE.  
LA1 shall be typically based on Internship Activity carried out during summer vacation after Sem-II 
LA2 shall be typically based on Internship Activity carried out during summer vacation after Sem-IV 
ESE shall be typically based on Internship Activity carried out during summer vacation after Sem-VI 
Evaluation will be carried out by three committee members 1. Mentor 2. One CAS cell member 3. One 
Department member. 
For passing, Min. 40% marks in (LA1, LA2 and ESE) are needed and Min. 40% marks in ESE are 
needed. (ESE shall be a separate head of passing)  

 
 
 

 

 

 

 

 

 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B.Tech.  
Course Code 7CV421 
Course Name Estimating and Costing 
Desired Requisites: Building Materials and Construction, Building Planning and Design 

 

Teaching Scheme Examination Scheme (Marks) 
Lecture 2 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  

Interaction - Credits: 2 
 

Course Objectives 
1 To understand basic concepts and terminology of estimating and costing in civil engineering. 
2 To develop skills in quantity take-off, estimation, BBS, and rate analysis. 

3 
To learn IS codes, specifications, estimation methods, and basics of tendering, contracts, and 
valuation. 

Course Outcomes (CO) 
At the end of course, the students will able to, 

CO Description 
Blooms Taxonomy 

Descriptor Level 

CO1 
Explain the basic concepts of estimation, costing, specifications, 
tendering, contracts, and valuation. 

Understanding II 

CO2 
Apply codal provisions and standard methods for quantity estimation and 
valuation. 

Applying III 

CO3 
Analyze the rates of various items in Civil Engineering works considering 
materials, labour, equipment, and overheads. 

Analyzing IV 

CO4 
Prepare reinforcement detailing principles for preparation of Bar Bending 
Schedules for structural elements 

Creating VI 

 

Module Module Contents Hours 

I 

Fundamentals of Estimation and Costing: Definition of Estimating and Costing, 
Purpose and importance of estimation, Types of estimates: Preliminary estimate, 
Detailed estimate, Revised estimate, Supplementary estimate 
Common terminologies: Plinth area, carpet area, built-up area, Contingencies, work-
charged establishment 
Concept of item of work 
Units and modes of measurement 
Administrative Approval and Technical Sanction to Estimate, Introduction S.S.R. 

5 

II 

Construction Specifications 
Definition and necessity of specifications 
Types: General specifications, Detailed specifications 
Essential requirements of good specifications 
Contents of detailed specifications 
Specifications for: Earthwork, PCC and RCC, Brick masonry, Plastering, Flooring 

5 
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III 

Estimation Methods and Quantity Computation 
PWD method of estimation  
Preparation of Measurement sheets, Abstract sheets  
Long Wall and Short Wall Method: Concept and procedure 
Centre line comparison (basic idea)  
Numerical problems on: Long wall–short wall method & Quantity calculations 

7 

 

 
IV 

Quantity Take-off and Reinforcement Detailing (BBS) 

Quantity take-off for buildings  

Preparation of quantity sheets  

Introduction to Bar Bending Schedule (BBS): Purpose and importance, Standard hooks, 
bends, and cutting length  

BBS for: Footing, Column, Beam, Slab 

 

 
5 

 
 

 
V 

Principles of Rate Analysis 

Definition and purpose of rate analysis  

Importance in estimation  

Factors affecting rate: Material cost, Labour cost, Location and transportation, Site 
conditions  

Procedure of rate analysis  

Categories of labour: Skilled, Semi-skilled, Unskilled 

Rate analysis of: PCC, RCC (Footing, Column), RCC (Beam, Lintel, Slab), Brick 
masonry, Plastering, Flooring  

Preparation of detailed rate analysis sheets 

 
 

 
5 

 
VI 

Tendering, Contracts and Valuation 

Introduction to Tenders and Contracts 

Contracts: Types and conditions of contract 

Key contract provisions: Earnest Money Deposit (EMD), Security Deposit, Validity 
Period, Defect Liability Period 

Introduction of Valuation: Necessity, Types of Values, Methods of Valuation, Types of 
lease.  

 
3 

 

Text Books 
1 Dutta B. N., “Estimating and Costing in Civil Engineering,” UBS Publishers, 28th Revised 

Edition, 2016 
2 Chakraborti M., “Estimating, Costing, Specification & Valuation in Civil Engineering”, 

Dhanpat Rai Sons, 20th Edition, 2010  

3 
Patil B. S., “Civil Engineering Contracts & Estimate”, Orient Longman Ltd., 4th Edition 2015. 

 

References 
1 Indian Standard 1200(Part I to XXX) BIS, New Delhi 
2 Standard Specification Vol. I & II, PWD Maharashtra 
3 State Schedule of Rate, PWD Maharashtra for Recent year 

 
 
 
Useful Links 

1 https://www.youtube.com/watch?v=ofkpm41lhJcg 

2 https://www.youtube.com/watch?v=ZYJhky9pqA 
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CO-WK Mapping 
 Knowledge and Attributes (WK) 

COs 1 2 3 4 5 6 7 8 9 
CO1  2 2  1   1 1 
CO2   3 2  2 1 1 1 
CO3   2   1    
CO4   2 2 2 1  1 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 2 1 1 1 1 1 1   1  1  
CO2 3 2 2 1 1 1 1 1  1 2 2 1 
CO3 2  1  1   1    2 1 
CO4 2 2 2 1 1 2 1 1  1 2 2 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

Assessment 
o The assessment is based on MSE, ISE, and ESE. 
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% 

weightage on modules 4 to 6. 
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing) 

 

 

 

 

 

 

 

 

 

 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. 
Course Code 7CV447 
Course Name  Mini Project 3: Estimating and costing 
Desired Requisites: Building Materials and Construction, Estimating & Costing 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture - LA1 LA2 Lab ESE Total 
Tutorial - 30 30 40 100 
Practical 2 hrs/week Credits: 1 
 

Course Objectives 

1 
To develop competency in preparing specifications and performing rate analysis using industry 
practices. 

2 
To enable students to estimate costs of civil engineering projects using practical and real-world 
approaches. 

3 To train students to use software tools for estimating and costing. 
 

Course Outcomes (CO) 
At the end of course, the students will able to, 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Conduct market surveys to collect current rates of materials and 
labour. 

Applying III 

CO2 
Define specification of applicable items of works and estimates 
quantities and cost. 

Applying III 

CO3 
Prepare Bar Bending Schedules (BBS) and perform rate analysis for 
various RCC and building components. 

Analyzing IV 

CO4 

Prepare tender documents, understand contract conditions, and carry 
out valuation of residential & other infrastructure work using 
suitable methods. 

Creating VI 

 
List of Experiments / Lab Activities 

The mini project to be completed for the course shall comprises of three parts as specified below: 
 
Part 1: Estimation & Rate Analysis of Residential Building or Infrastructure Works (Other than 
Buildings) 
Preparation of Report including: 

i. Market survey of construction material and labour rates. 
ii. Rate analysis of various items of work involved in a residential building or infrastructure project. 

iii. Estimation and costing of an identified/selected building comprising: 
a) Preparation of detailed specifications for selected items of work. 
b) Preparation of Measurement sheet. 
c) Preparation of abstract and cost summary. 
d) Comparison of rates of selected items with DSR/SSR rates and actual rate analysis 
e) Preparation of Bar Bending Schedule (BBS) 
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Part 2: Tendering, Contracts and Valuation 
Preparation of Report including: 

i. Preparation of tender notice for the any Civil Engineering Works. 
ii. Preparation of a contract agreement for the selected work. 

iii. Valuation of an existing residential building using an appropriate method of valuation. 

Text Books 

1 
Dutta B. N., “Estimating and Costing in Civil Engineering,” UBS Publishers, 28th Revised 
Edition, 2016 

2 
Chakraborti M., “Estimating, Costing, Specification & Valuation in Civil Engineering”, Dhanpat 
Rai Sons, 20th Edition, 2010  

3 Patil B. S., “Civil Engineering Contracts & Estimate”, Orient Longman Ltd., 4th Edition 2015. 
References 

1 Rangwala S.C. , Elements of Estimating and Costing-Charotar Publishing House 

2 Standard Specification Vol. I & II, PWD Maharashtra 
3 State Schedule of Rate, PWD Maharashtra for Recent year 

Useful Links 
1 https://www.youtube.com/watch?v=ofkpm41lhJcg 

2 https://www.youtube.com/watch?v=ZYJhky9pqA 

CO-WK Mapping 
 Knowledge and Attributes (WK) 

COs 1 2 3 4 5 6 7 8 9 
CO1  2 2  1 2 1  1 
CO2  2 3 1 2 3 1  1 
CO3  2 3 2 2 2 1 2 1 
CO4 1 2 2 1 2 2 2 1 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 2 2 1  2 1 1 2 1   2 1 
CO2 3 2 2  3 1 1 1 1   3 2 
CO3 3 3 2 2 2 1 1 1 1  1 3 2 
CO4 2 2 2 1 1 2 1 1 1 2 2 2 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

Assessment  
There are three components of lab assessment, LA1, LA2, and Lab ESE  
IMP: Lab ESE is a separate head of passing. Lab ESE is treated as End Semester Exam and is based on all 
experiments/lab activities.  

Assessment Based on Conducted 
by 

Typical Schedule Marks 

LA1 
Lab activities, 

attendance, journal 
Lab Course 

Faculty 
During Week 1 to Week 6 
Marks Submission at the end of Week 6 

30 

LA2 
Lab activities, 

attendance, journal 
Lab Course 

Faculty 
During Week 7 to Week 12 
Marks Submission at the end of Week 12 

30 

Lab ESE  
Lab Performance and 

documentation 
Lab Course 

faculty 
During Week 13 to Week 18 
Marks Submission at the end of Week 18 

40 

Week 1 indicates the starting week of a semester. The actual schedule shall be as per the academic calendar. Lab 
activities/Lab performance shall include performing experiments, mini-projects, presentations, drawings, programming 
and other suitable activities, as per the nature and requirement of the lab course. The experimental lab shall have 
typically 8-10 experiments. 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. Civil 
Course Code 7CV422 
Course Name  Design of Steel Structures 
Desired Requisites: Structural Analysis 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

1 
To enable students to apply codal provisions for computing load effects and stresses in steel 
structural components. 

2 
To develop the ability to analyze steel members and connections for structural behavior and 
failure modes. 

3 
To equip students to evaluate the strength, stability, and performance of beams, columns, and 
trusses. 

4 
To impart skills to design and develop steel and cold-formed steel structural systems using 
national and international standards.  

Course Outcomes (CO) 
At the end of the course, students will be able to, 

CO Description 
Blooms Taxonomy 

Descriptor Level 

CO1 
Apply codal provisions to compute load effects and stresses in 
steel structural components. Apply III 

CO2 
Analyze steel members and connections to determine structural 
behavior and failure modes. Analyse IV 

CO3 
Evaluate the strength, stability, and performance of beams, 
columns, and trusses based on failure criteria. Evaluate V 

CO 4 

Design and develop steel and cold-formed steel structural 
systems using national and international standards to ensure safe 
and efficient performance. 

Create VI 

Module Module Contents Hrs 

I 

Introduction 
Introduction to steel structures, standard rolled steel sections and their properties 
and designation, Design philosophies, Types of loads acting on structure, 
Introduction to IS Codes and specifications: IS 875, IS 800:2007. 
Introduction to Plastic theory- Plastic hinge concept, Plastic collapse load, Plastic 
moment, Shape factor, Plastic section modulus. 

6 

II 
Connections  
Types of bolts, bolted and welded connections. Concentric and eccentrically 
loaded connections, simple connection of bracket plates to columns.                                                          

5 
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III 

Tension and Compression Members 
Various types of failures such as yielding of gross area, rupture at critical section 
and block shear. Design of single and double angle sections. 
Buckling classification of sections, Design of simple and built-up columns with 
lacing and battening systems, Design of slab base and gusseted base 

9 

IV 
Beams and Girders  
Laterally restrained and unrestrained simply supported beams. Design of 
compound beams and welded plate girder, Curtailment of flange plates. 

6 

V 
Industrial Structures  
Types of roof truss, load calculations on truss as per IS 875, Analysis and design 
of members of  truss, purlin design, Introduction to pre-engineered buildings 

9 

VI 

Cold Formed Steel Structures   
Types of CFS Sections and their Applications, General Design Considerations of 
CFS Construction, Design and Optimum Properties, Introduction to IS 801, IS 811, 
AISI, AISC and Eurocode design standards and specifications for CFS design. 

5 

 
Text Books 

1 N. Subramanian, Design of Steel Structures, Oxford University Press, 2008. 

2 S. K. Duggal, Limit State Design of Steel Structures, McGraw-Hill, 2014. 

3 
S. S. Bhavikatti, Design of Steel Structures by Limit State Method, I.K. International 
Publishing House, 2014. 

4 W.W. Yu, "Cold-Formed Steel Design", John Wiley & Sons. 

 
References 

1 
IS: 800-2007. General Constructions in Steel-Code of Practice, Bureau of Indian 
Standards, New Delhi.  

2 
IS:808-1989 & SP:6 (1)-1964. Handbook for structural steel sections. Bureau of Indian 
Standards, New Delhi.  

3 
SP:6 (6)-1972. Handbook for structural engineers-Application of plastic theory in design of 
steel structures, Bureau of Indian Standards, New Delhi. 

4 
IS 801: 1975, Code of Practice for Use of Cold Formed Light Gauge Steel Structural 
Members in General Building Construction. 

5 IS 811: 1987, Specification For Cold formed Light gauge Structural Steel Sections 

 
Useful Links 

1 https://archive.nptel.ac.in/courses/105/105/105105162/ 

2 https://onlinecourses.nptel.ac.in/noc19_ce25/preview 

 
CO-PO Mapping 

 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 1 3 1  3 2      3 3 
CO2 3 3 3 1 3 2     1 3 3 
CO3 3 3 3  3 2 3  2   3 3 
CO4 3 3 3 2 3 2 3  2  2 3 3 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
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Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall be typically on modules 1 to 3. 
o ISE shall be taken throughout the semester in the form of a teacher’s assessment. The mode of 

assessment can be field visits, assignments, etc., and is expected to map at least one higher-order 
PO. 

o ESE shall be on all modules with around 25-30% weightage on modules 1 to 3 and 70-75% 
weightage on modules 4 to 6.  

o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% 
marks in ESE are needed. (ESE shall be a separate head of passing). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. 
Course Code 7CV446 
Course Name  Mini Project 2: Steel Structure Design and Drawing 
Desired Requisites: Structural Analysis, Design of Steel structures 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture - LA1 LA2 Lab ESE Total 
Tutorial - 30 30 40 100 
Practical 2 hrs/week Credits: 1 
 

Course Objectives 

1 
To provide knowledge of load calculation procedures and IS 800:2007 provisions for the 
design of steel structural components. 

2 
To develop the ability to analyze industrial sheds, building frames, foot bridges, plate 
girders, and gantry girders under various loading conditions. 

3 
To enable students to interpret analysis results for assessing structural behavior and 
performance. 

4 
To equip students with the skills required to design steel structural components and prepare 
comprehensive structural design reports with detailed drawings. 

Course Outcomes (CO) 
At the end of the course, students will be able to, 

CO Description 
Blooms Taxonomy 

Descriptor Level 

CO1 
Apply load calculation procedures and IS 800:2007 provisions for 
the design of steel structural components.  

Apply III 

CO2 
Analyse industrial sheds, building frames, foot bridges, plate 
girders, and gantry girders under various loading conditions. 

Analyse IV 

CO3 
Evaluate structural behavior through interpretation of analysis 
results. 

Evaluate V 

CO4 
Design the steel structural components and create structural design 
reports with detailed drawings of steel structures. 

Create VI 

List of Experiments / Lab Activities 

Students shall work in groups of 3–4 members to undertake a mini-project consisting of any one 
of the steel structures from Group A and B related to the analysis, design, and detailing of steel 
structures as per IS 800:2007.  

           Group A 
1. Analysis and design of Industrial Shed with Roof Truss  
2. Analysis and design of Industrial Shed with Portal or Gable Frames of Solid or Open 

Web Sections   
3. Analysis and design of Building Frame  

             Group B  
1. Analysis and design of foot over bridges.   
2. Analysis and Design of Welded Plate Girder. 
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List of Activities: 

1. Identification of design requirements:  
● Identification of project design requirements and functional needs.  
● Estimation of applicable loads such as dead loads, live loads, wind loads, and 

other relevant loading conditions.  
● Application of engineering principles for preliminary structural analysis.  

2. Structural Analysis and Design of Structural Components: 
● Analytical calculations for structural components considering codal requirements.  
● Analytical investigation using manual and software-based approaches.  
● Structural modelling and analysis using standard software tools.  
● Design of structural members and connections.  
● Interpretation and comparison of analytical and software-generated results and 

evaluation of structural behaviour and design performance. 
3. Preparation of Structural Design Report and Drawings 

● Detailed structural drawings with member and connection details.  
● A design report including design assumptions and methodology.  
● Analysis outputs and design calculations.  
● Member and connection design details.  
● Results, observations, and conclusions. 

 
Text Books 

1 N. Subramanian, Design of Steel Structures, Oxford University Press, 2008. 
2 S. K. Duggal, Limit State Design of Steel Structures, McGraw-Hill, 2014. 

3 
S. S. Bhavikatti, Design of Steel Structures by Limit State Method, I.K. International 
Publishing House, 2014. 

References 

1 
IS: 800-2007. General Constructions in Steel-Code of Practice, Bureau of Indian 
Standards, New Delhi.  

2 
IS: 875-1987, Indian Standard code of practice for design loads (other than 
earthquake) for buildings and structures 

3 
IS:808-1989 & SP:6 (1)-1964. Handbook for structural steel sections. Bureau of Indian 
Standards, New Delhi.  

4 
SP:6 (6)-1972. Handbook for structural engineers-Application of plastic theory in 
design of steel structures, Bureau of Indian Standards, New Delhi. 

  
Useful Links 

 

CO-PO Mapping 
 Programme Outcomes (PO) PSPO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 
COs              
CO1 3 3 3 3 3 3 3 2  1 2 3 1 
CO2 3 3 3 3 3 2 2 2  1 2 3 2 
CO3 3 3 3 3 3 2 1 2  1 1 3 2 
CO4 3 3 3 3 3  3 2 3 1  3 1 

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 
 
 
 
 
 



 

   िŢयािसİȠः  सȇे  Page 80 

Assessment  
There are three components of lab assessment, LA1, LA2, and Lab ESE  
IMP: Lab ESE is a separate head of passing. Lab ESE is treated as end Semester Exam and is based on all 
experiments/lab activities.  
Assessment Based on Conducted by Typical Schedule Marks 

LA1 
Lab activities, 

attendance, journal 
Lab Course 

Faculty 
During Week 1 to Week 6 
Marks Submission at the end of Week 6 

30 

LA2 
Lab activities, 

attendance, journal 
Lab Course 

Faculty 
During Week 7 to Week 12 
Marks Submission at the end of Week 12 

30 

Lab ESE  
Lab Performance 

and documentation 
Lab Course 

faculty 
During Week 13 to Week 18 
Marks Submission at the end of Week 18 

40 

Week 1 indicates the starting week of a semester. The actual schedule shall be as per the academic calendar. 
Lab activities/Lab performance shall include experiments, mini-projects, presentations, drawings, 
programming, and other suitable activities, as per the nature and requirements of the lab course. The 
experimental lab shall typically have 8-10 experiments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 

 

 

 



 

   िŢयािसİȠः  सȇे  Page 81 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B.Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. 

Course Code 7CV491 
Course Name Capstone Project 

Desired Requisites:  
 

Teaching Scheme Examination Scheme (Marks) 
Lecture - LA1 LA2 Lab ESE Total 
Tutorial - 30 30 40 100 
Practical 10 hrs/week  

Interaction - Credits:5 
 

Course Objectives 
1  To impart knowledge to the students to analyze real-world problems and provide designs / 

solutions. 
2  To make students work in a team, follow professional ethics, develop leadership and 

presentation skills. 
 

Course Outcomes (CO) 
After the completion of the course the students will be able to  Bloom’s Txonomy 

Descript
or 

Level 

CO1 Apply engineering concepts, Analytical methods and 
experimental techniques to address complex problem in Civil 
Engineering 

    
Apply 

III 

CO2 Conduct necessary analytical/experimental work to provide 
solution/ develop parametric relations/ designs as per defined 
objectives of the project 

 
Create VI 

CO3 Analyse experimental and analytical results to assess alternative 
solutions and interpret findings to arrive at technically sound 
conclusions 

    
Evaluate V 

CO 4 Exhibit adequate skills as an individual/ team to communicate 
effectively the project work conducted and incorporated with 
safety, sustainability and economic considerations  

Create 
VI 

 
List of Experiments / Lab Activities 

1. Project identification, literature review, formulation and mapping project objectives to UN 
SDGs.  

2. The students will conduct experimental/ analytical work in the institute or outside 
depending on the topic of their study.  

3. The project work will be carried out in the respective laboratories using the equipment 
necessary for the execution of the defined objectives of the work. 

4. The results obtained will be analyzed through the appropriate mathematical and statistical 
tools and techniques, and the results will be compared with the literature. 

5. The appropriate discussions on the obtained results and conclusions will be documented in 
the report. 

6. Presentations and submission of the report. 
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Text Books 
1 “Guide to Research Projects for Engineering Students: Planning, Writing, Presenting” 

Kenneth Keng Wee Ong., CRC Press Taylor and Francis Publication 
References 

1 R.C. Kothari,” Research Methodology”, New Age Publications, 2nd Edition 
2 Technical Journals and Conference proceedings pertaining to the area of projects 

 
CO-PO Mapping 

 Programme Outcomes (PO) PSO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

WK 1,2,
3,4 

1,2,
3,4 

3,4
,5 

8 2,6 1,5,7 9    8 1,2,3
,4 

1,2,3,4 

CO 1 3 3 3 3 3 3  2 2 2 1 3 3 
CO  2 3 3 3 3 3 3  3 3 3 2 3 3 
CO 3 3 3 3 3 3 3 3 3 1 2 1 3 3 
CO 4 3 3 3 3 3 3 3 3 3 3 3 3 3 
The strength of mapping is to be written as 1,2,3; Where, 1: Low, 2: Medium, 3: High 
Each CO of the course must map to at least one PO. 

Assessment 
There are three components of lab assessment, LA1, LA2, and Lab ESE 
IMP: Lab ESE is a separate head of passing. Lab ESE is treated as an End Semester Exam and is 
based on all experiments/lab activities. 
Assessme

nt 
Based on Conducted 

by 
Typical Schedule Marks 

LA1 CO1, CO2 Lab Course 
Faculty 

During Week 1 to Week 6 
Marks Submission at the end of 
Week 6 

30 

LA2 CO3, CO4 Lab Course 
Faculty 

During Week 6 to Week 12 
Marks Submission at the end of 
Week 12 

30 

Lab ESE CO1, CO2, 
CO3 and CO4 

Lab Course 
faculty 

During Week 12 to Week 18 
Marks Submission at the end of 
Week 18 

40 

The assessment of the students will be done individually by the respective supervisor/guide and in 
a group by the panel using the defined rubrics. 

 

 

 

 

 

 

 

     Prepared by           DAC/BoS Secretary      Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech. Civil  
Course Code 7CV423 
Course Name  Construction Project Management and Ethics 
Desired Requisites: - 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture 3 Hrs/week MSE ISE ESE Total 
Tutorial - 30 20 50 100 
Practical -  
Interaction - Credits: 3 
 
Course Objectives 

This course aims to develop competencies in planning, scheduling, monitoring, and controlling construction 
projects using modern project management techniques. It equips students with knowledge of resource, cost, 
quality, safety, and risk management practices required for successful project delivery. The course also 
fosters professional ethics, responsibility, and decision-making skills essential for civil engineering practice. 

Course Outcomes (CO) 
At the end of the course, the students will be able to, 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Explain project management principles, project life cycle, stakeholder 
roles, and organizational structures in construction projects. 

Understand II 

CO2 
Develop construction project schedules and resource plans using CPM, 
PERT, and related planning techniques. 

Apply III 

CO3 
Demonstrate use of management tools to improve resource utilization, 
materials management systems, and project risks control 

Apply III 

CO4 
Use project monitoring and control tools, including earned value 
analysis and management information systems, for tracking and 
reporting construction project performance. 

Apply III 

CO5 
Apply quality assurance, and safety management principles in 
construction project implementation. 

Apply III 

CO6 
Apply ethical standards, professional responsibilities, and contractual 
and legal provisions while addressing issues encountered in 
construction engineering projects 

Apply V 

 
Module Module Contents Hours 

I 

Introduction to Construction Project Management  
Concepts and functions of management, evolution of project management, 
characteristics and phases of construction projects, stakeholders and regulatory 
requirements, project organization structures, roles of project managers, Triple 
constraints (time-cost-quality), Contemporary project delivery systems (DBB, EPC, 
Design-Build) 

6 

II 

Construction Project Planning and Scheduling 
Project planning stages, development of work breakdown structure, activity 
sequencing and duration estimation, bar charts and network techniques, Milestone 
scheduling, CPM and PERT analysis, introduction to line of balance, and basics of 
resource scheduling and optimisation, Resource levelling and smoothing, Introduction 
to Primavera/MS Project 

8 
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III 

Materials, Resources, and Cost Management  
Materials management, including procurement, inventory control, logistics, and supply 
chain concepts, along with cost management covering cost classification, estimation, 
budgeting, time cost trade-off, and value engineering. 
Labour productivity, Equipment management.  

7 

V 

Project Monitoring and Control 
Methods of measuring progress, Key Performance Indicators (KPIs), preparation of 
progress reports, Dashboard reporting, Digital progress monitoring, updating 
schedules, cost control techniques, earned value analysis, management information 
systems, and causes and control of project delays. 

6 

V 

Quality, Safety and Sustainable Construction  
Quality assurance and quality control practices, total quality management,  Lean 
construction concepts, quality audits, ISO standards, and safety management, 
including accident analysis, occupational health, and safety regulations. 
Environmental management systems, ESG (Environmental, Social, and Governance) 
and sustainability basics 

6 

VI 

Risk Management, Contracts and Professional Ethics  
Risk identification, analysis, and mitigation, basics of decision analysis, sources of 
risks, scope changes, claims and dispute resolution, and project closure, including 
documentation and handover. 
Introduction to Contract administration, Claims management, Arbitration and dispute 
resolution 
Introduction to engineering ethics and professional responsibility, Professional ethics 
case studies, Ethics in procurement and tendering, Corruption and conflict of interest 

8 

 
Text Books 

1 
Jha, K. N. (2015). Construction project management: Theory and practice (2nd ed.). Pearson 
India. 

2 
Chitkara, K. K. (2014). Construction project management: Planning, scheduling and 
controlling (3rd ed.). Tata McGraw-Hill Education. 

3 Gould, F. E., & Joyce, N. E. (2013). Construction project management (4th ed.). Pearson. 

4 
Naagarazan, R. S. (2019). Professional ethics and human values (3rd ed.). New Age 
International Publishers. 

 
References 

1 
Project Management Institute. (2025). A guide to the project management body of knowledge 
(PMBOK® guide) (8th ed.). Project Management Institute. 

2 Martin, M. W., & Schinzinger, R. (2010). Ethics in engineering (4th ed.). McGraw-Hill 
Education. 

3 
Hendrickson, C. and Au, T. (2008), Project Management for Construction: Fundamental 
Concepts for Owners, Engineers, Architects and Builders, 2nd Edition, Prentice Hall. 

4 
Kerzner, H. (2022), Project Management: A Systems Approach to Planning, Scheduling, 
and Controlling, 13th Edition, Wiley. 

 
Useful Links 

1 https://nptel.ac.in/courses/105102160?utm_source=chatgpt.com 

2 
https://ecampusontario.pressbooks.pub/projectmanagementforconstructionanddeconstruction/ 
?utm_source=chatgpt.com 

 
CO-PO Mapping 

 Programme Outcomes (PO) PSO 
COs 1 2 3 4 5 6 7 8 9 10 11 1 2 
CO1 2 1       1 2  1 2 
CO2 2 3 2  2     3   2 
CO3 2 3 2  2     3   2 
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CO4 2 3 1 1 2    1 3   2 
CO5 2 2 2  1 2    3  1  
CO6 1 2    2 3  1 2  1  

The strength of mapping: - 1: Low, 2: Medium, 3: High 
 

Assessment 
o The assessment is based on MSE, ISE, and ESE.  
o MSE shall typically be on modules 1-3. 
o ISE shall be taken throughout the semester as a teacher’s assessment. The mode of assessment can be 

field visits, assignments, etc., and is expected to map at least one higher-order PO. 
o ESE shall be on all modules, with 25-30% weightage on modules 1 to 3 and 70-75% on modules 4 to 

6.  
o For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed, and Min. 40% marks 

in ESE are needed. (ESE shall be a separate head of passing). 
 

 

 

 

 

 

 

 

 

 

 

Prepared by  DAC/BoS Secretary Head/BoS Chairman 
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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onward 
Course Information 

Programme B. Tech. (Civil Engineering) 
Class, Semester Final Year B. Tech.  
Course Code 7VS401 
Course Name  Mini project 4: Construction Scheduling 
Desired Requisites: Construction Project and Ethics 
 

Teaching Scheme Examination Scheme (Marks) 
Lecture - LA1 LA2 Lab ESE Total 
Tutorial - 30 30 40 100 
Practical 2 hrs/week Credits: 1 
 

Course Objectives 

This mini-project course aims to provide hands-on experience in planning and managing construction 
projects through the application of contemporary project management techniques and software tools. 
Students will develop competencies in project scope definition, work breakdown structure preparation, 
scheduling, resource planning, and project monitoring while integrating quality, safety, and risk 
management considerations. The course also enhances teamwork, technical communication, and 
professional project management skills through the preparation and presentation of project reports based 
on real-world construction projects. 

 
Course Outcomes (CO) 

At the end of the course, the students will be able to, 

CO Description Blooms Taxonomy 
Descriptor Level 

CO1 
Analyze the scope of a construction project and develop a Work 
Breakdown Structure (WBS) for effective project planning. 

Analyse IV 

CO2 
Develop project schedules using contemporary project management 
software and apply CPM/PERT techniques for critical path analysis. 

Create VI 

CO3 
Develop preliminary quality, safety, and risk management plans for 
construction projects 

Apply III 

CO4 
Communicate project findings through professional technical reports and 
presentations. 

Apply III 

 
List of Experiments / Lab Activities 

List of Experiments: 
Small student groups formed will need to undertake the following stages in this course; - 
1. Identify a small construction project and collect its documents, including the scope (BOQ, 
drawings, etc.). 
2. Prepare the Work Breakdown Structure (WBS) to evolve at least 100 distinct 
activities (appropriate software may be used) 
3. Schedule the project using contemporary software, taking into consideration the following:- 

Activity list generated from WBS 
Construction methodology decision for each activity 
Important Resource Allocations 
Precedence relations (Both technical and resource constrained) 
Time duration allotment (based upon resources, work content) 
Working calendar 

4. Demonstrate a quality management plan and safety management plan for the same project at 
the preliminary level. 

 
Text Books 

1 
Jha, K. N. (2015). Construction project management: Theory and practice (2nd ed.). Pearson 
India. 
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2 
Chitkara, K. K. (2014). Construction project management: Planning, scheduling and controlling 
(3rd ed.). Tata McGraw-Hill Education. 

3 
S. Seetharaman, ―Construction Engineering & Management‖, Umesh Publications Delhi, 4 th 
edition,( 2008) 

References 

1 
Chitkara K K, ―Construction Project Management : Planning, Scheduling and Controlling‖, 
Tata McGraw - Hill Education, 2nd edition, 2010 

2 Sonia Atchison, Brian Kennemer,‖ Using Microsoft Project 2010‖, Pearson, 2011 

3 
Paul E Harris ,―Planning and Control Using Primavera® P6 Version 7: For All Industries‖, 
Eastwood Harris Pty Limited, 2013 

4 
PMI. (2021). A guide to the project management body of knowledge (PMBOK® Guide) (7th 
ed.). Project Management Institute. 

  
Useful Links 

1 https://www.oracle.com/construction-engineering/primavera-p6/?utm_source=chatgpt.com 
2 https://support.microsoft.com/en-us/project?utm_source=chatgpt.com 
3 https://projectlibre.com/?utm_source=chatgpt.com 
4 https://www.pmi.org/?utm_source=chatgpt.com 

 

CO-PO Mapping 
 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 
CO1 2 3 2  1   3  3  3 2 
CO2 2 3 3 2 3   3 1 3  3 2 
CO3 2 2 3  1 2  2 1 2  2  
CO4        2 3 1  2  

The strength of mapping:  1:Low, 2:Medium, 3:High 
 

Assessment  
There are three components of lab assessment, LA1, LA2, and Lab ESE  
IMP: Lab ESE is a separate head of passing. Lab ESE is treated as End Semester Exam and is based on all 
experiments/lab activities.  
Assessment Based on Conducted by Typical Schedule Marks 

LA1 
Lab activities, 

attendance, journal 
Lab Course 

Faculty 
During Week 1 to Week 6 
Marks Submission at the end of Week 6 

30 

LA2 
Lab activities, 

attendance, journal 
Lab Course 

Faculty 
During Week 7 to Week 12 
Marks Submission at the end of Week 12 

30 

Lab ESE  
Lab Performance 

and documentation 
Lab Course 

faculty 
During Week 13 to Week 18 
Marks Submission at the end of Week 18 

40 

Week 1 indicates the starting week of a semester. The actual schedule shall be as per the academic calendar. 
Lab activities/Lab performance shall include performing experiments, mini-projects, presentations, 
drawings, programming and other suitable activities, as per the nature and requirement of the lab course. 
The experimental lab shall have typically 8-10 experiments. 

 

 

 

 

 

 

Prepared by DAC/BoS Secretary 

 

Head/BoS Chairman 

 

 


