












































































































































Department Civil Engineering Programme: B.Tech. 

Semester  VI Course Category Code: PC End Semester Exam Type: TE 

Course Code  U23CET610 
Periods/Week Credit Maximum Marks 

L   T    P  C CAM ESE TM 

Course Name  Design of Steel Structures 3     0    0  3     25 75    100 

Prerequisite  Nil 

   Course 
Outcome 

On completion of the course, the students will be able to 
BT Mapping 

(Highest 
Level) 

CO1  
structural Joints using bolts.  

K3 

CO2  
structural Joints using welds. 

K3 

CO3  
sections. 

K3 

CO4  K3 

CO5  K3 

UNIT – I STEEL STRUCTURAL JOINTS- BOLTED CONNECTIONS Periods:09 

Introduction to Design philosophies by limit state and working stress method. Properties of steel - Structural steel 
sections - Types of connections, terminologies, failures in bolted joints, Design of Joints – lap joint, single cover butt 
joint and double cover butt joint using bolts under axial loading - Efficiency of joints.  

CO1 

UNIT – II STEEL STRUCTURAL JOINTS- WELDED CONNECTIONS Periods:09 

Introduction – Advantages and Disadvantages - Types of welds: Fillet welds, groove welds, plug and slot welds - Welding 

symbols as per IS 813 - Welding Processes and Joint Configurations - Strength of welds - Throat thickness - effective 

length, - Design of fillet welds and butt welds as per IS 800 – Modes of Failures. 

CO2 

UNIT – III DESIGN OF TENSION MEMBERS Periods:09 

Types of sections - Design of tension members – single and compound sections – concept of shear lag - tension splices 
– design of lug angles.  

CO3 

UNIT – IV DESIGN OF COMPRESSION MEMBERS Periods:09 

Theory of columns – Modes of failures, Design of axially and eccentrically loaded members, Built-up columns, Design 
of Lacings and Battens, Design of Column Base.  

CO4 

UNIT – V DESIGN OF BEAMS AND PURLINS Periods:09 

Modes of failures- Design of Laterally supported and unsupported beams -Design of built up beam- Design of purlins - 
Types of roof trusses for different spans- Estimation of dead, live and wind loads.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

CO5 

Lecture Periods: 45 Tutorial Periods: - Practical Periods:     - Total Periods: 45 

Text Books 

1. Subramanian, P., “Design of steel structures”, Oxford Publishers, New Delhi, 2007  

2. Shiyekar, M.R., “Limit State Design in Structural Steel”, Second Edition, PHI Learning Private Ltd., Delhi, 2013. . 

3. Bhavikatti, S.S., “Design of Steel Structures”, IK International Publishing House Pvt Ltd, New Delhi, 2014. 

Reference Books 

1. Shah, V.L., and Veena Gore, “Limit state design of Steel Structures”, Structures Publications, Pune, 2012.  

2. Sai Ram K.S., “Design of Steel Structures”, Pearson Education Ltd., 2013. 

3. VirendraGehlot, Ram Chandra, “Design of steel structures”, Vol.I& II, Standard Publishers, 2012. 

4.IS: 800- 2007, “General Construction in Steel-Code of Practice”, Bureau of Indian Standards, New Delhi 

Web References 

1.https://nptel.ac.in/courses/105105162/   

2.https://nptel.ac.in/courses/105106113/  

3.https://nptel.ac.in/courses/105106112 

 

able  to  design  of  compound

Understand the design philosophy in simple practical design and behavior of steel

Understand the design philosophy in simple practical design and behavior of steel

Understand  the  behavior  of  tensile  member  and

Understand the behavior of compression member and able to design with laced and

battened columns.

Know the knowledge of beams and purlins and able to design flexural member.



COs/POs/PSOs Mapping 

 

COs 
Program Outcomes (POs) 

Program Specific 
Outcomes (PSOs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

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

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

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

4 3 3 3 2 1 - - - 3 - - 3 3 3 

5 3 3 3 2 1 - - - 3 - - 3 3 3 

 
Correlation Level: 1 - Low, 2 - Medium, 3 – High 
 
Evaluation Methods 

 

Assessment  

Continuous Assessment Marks (CAM) End Semester 
Examination 
(ESE) Marks 

Total 
Marks CAT 1 CAT 2 

Model 
Exam 

Assignment* Attendance 

Marks 5 5 5 5 5 75 100 

 
*Application oriented / Problem solving / Design / Analytical in content beyond the syllabus 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Department     Civil Engineering Programme: B.Tech. 

Semester   VI Course Category Code: PC *End Semester Exam Type: TE 

Course Code U23CET611 
Periods / Week Credit Maximum Marks 

L T P C CAM ESE TM 

Course Name Structural Analysis 3 0 0 3 25 75 100 

        

Prerequisite   Mechanics of Solids 

 

 
Course 
Outcome 

On completion of the course, the students will be able to 
BT Mapping 

(Highest 
Level) 

CO1 Understand the principles and assumptions of the slope deflection method K3 

CO2 Analyze statically indeterminate beams by using moment distribution method K3 

CO3 Understand the fundamentals of matrix methods for structural analysis K3 

CO4   Apply the stiffness matrix method for structural analysis  K3 

CO5 Apply influence lines to determine maximum moments, shears and reactions due to 

moving loads. 

K3 

UNIT-I Slope Deflection Method Periods: 12 

Concepts - Deflection equation – Joint equilibrium – Limitation - Analysis of continuous beams and portal frames 

without sway - Non-sway analysis 

 
CO1 

UNIT-II Moment Distribution Method Periods: 12 

Definition – Stiffness – Carry over moment and carry over factor – Distribution factor at a pinned end and at a 
fixed end - Analysis of continuous beams and portal frames without sway - Non-sway analysis 

CO2 

UNIT-III Flexibility Matrix Method Periods: 12 

Introduction to matrix methods of analysis - Static indeterminacy - Concept of flexibility - Analysis of indeterminate 
beams with maximum three degrees using flexibility method  

 
CO3 

UNIT-IV Stiffness Matrix Method Periods: 12 

Matrix stiffness method – Transformation of displacements – Elements stiffness to system - stiffness – Application 

to continuous beams supports with maximum three degrees – Effects of support settlements  

CO4 

UNIT-V Moving Load and Influence Lines  Periods: 12 

Determinate Beams: Single concentrated load moving on the span – UDL longer than the span – UDL shorter 

than the span– Two concentrated loads – Series of concentrated loads – Equivalent UDL Influence lines for 

reactions, shear force, bending moment – Load Position – Absolute maximum Bending Moment and Shear Force 

- UDL smaller than the span – Concentrated loads – Absolute maximum Bending Moment and Shear Force  

Indeterminate beams: Muller Breslau‘s principle and its applications to determine the influence lines for 

continuous beams. 

CO5 

Lecture Periods: 45 Tutorial Periods: 15 Practical Periods: - Total Periods: 60 

Text Books   

1. Vaidyanathan R and Perumal P, Structural Analysis, Vol. 1 & 2, Laxmi Publications Pvt. Ltd, New Delhi, 2016, 4th  

Edition 

2. Bhavikatti,S.S, Structural Analysis, Vol. 1 & 2, Vikas Publishing House Pvt. Ltd., New Delhi, 2010, 4th  Edition 

3. B.C.Punmia, Ashok Kumar Jain, Arun K. Jain, "Theory of Structures", Laxmi Publications Pvt. Ltd, 2017, 13th Edition 

4. Arun Shyam,Karuna Basker, Structural Analysis, Medtech Publisher, 2019 

5. Roy Sujit Kumar, Chakrabarty Subrata, Fundamentals of Structural Analysis: With Computer Analysis and 
Applications Paperback, S Chand & Company Publisher, 2003, 2nd Edition 

Reference Books  

1. Dr.R.P. Rethaliya, Structural Analysis-I, Atul Prakashan Publisher, 2020 
2. Dr. Suresh R. Parekar, H.M. Somayya, Structural Analysis- I, Nirali Prakashan Publisher, 2014 
3. Wang. C. K., Intermediate Structural Analysis, McGraw Hill Publishing Co., Tokyo, Fourth Edition, 2017.  
4. Jindal, R. L., Indeterminate Structural Analysis, S. Chand and Company. New Delhi, 2000.  
5. Thandavamoorthy, “Analysis of Structures”, Oxford and IBH Publishers, New Delhi.2008. 

 

https://www.goodreads.com/author/show/19180802.Arun_Shyam
https://www.goodreads.com/author/show/19180803.Karuna_Basker
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Roy+Sujit+Kumar&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Chakrabarty+Subrata&search-alias=stripbooks


Web References  

1. https://nptel.ac.in/courses/105105166/ 

2. https://onlinecourses.nptel.ac.in/noc20_ce35/unit?unit=50&lesson=51 

3. https://nptel.ac.in/courses/105101085/ 

 

COs/POs/PSOs Mapping 

COs 
Program Outcomes (POs) 

Program Specific 
Outcomes (PSOs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

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

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

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

4 3 3 3 2 1 - - - - - - 3 3 3 

5 3 3 3 2 1 - - - - - - 3 3 3 

 
                        Correlation Level: 1 - Low, 2 - Medium, 3  –  High 

 
 

 
 
 Evaluation Method 

 
 

Assessment  

Continuous Assessment Marks (CAM) End 
Semester 

Examination 
(ESE) Marks 

Total 
Marks 

CAT 
1 

CAT 
2 

Model 
Exam 

Assignment* Attendance 

Marks 10 5 5 5 75 100 
 

* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://nptel.ac.in/courses/105105166/
https://onlinecourses.nptel.ac.in/noc20_ce35/unit?unit=50&lesson=51


Department Civil Engineering Programme: B.Tech. 

Semester  VI Course Category Code: PC End Semester Exam Type: TE 

Course Code U23CET612 
Periods/Week Credit Maximum  Marks 

L   T    P  C CAM ESE TM 

Course Name Transportation Engineering 3     0    0   3 25 75 100 

Prerequisite   Basic of Civil and Mechanical Engineering 

   Course 
Outcome 

On completion of the course, the students will be able to 
BT Mapping 

(Highest Level) 

CO1 Understand & Analyze the geometric design of highways  K2 

CO2 Understand the various test procedures for highway materials and design 

theories 
K2 

CO3 Design the pavement K2 

CO4 Understand the railway elements K2 

CO5 Prepare airport layout and understand the various concepts and components of 
harbor 

K2 

UNIT – I HIGHWAY GEOMETRY                                                                                                  Periods:10 

Significance of highway planning –Factors influencing highway alignment -Classification of highways –Typical 
cross sections - Cross sectional elements - Sight Distances, Factors affecting Sight Distances, PIEV theory, 
Stopping Sight Distance (SSD), Overtaking Sight Distance (OSD), Sight Distance at Intersections, Intermediate 
Sight Distance and Illumination Sight Distance [Derivations and Problems in SSD and OSD]- Gradients and its 
types, Design of Horizontal Alignments - Super elevation, Widening of Pavements on Horizontal Curves and 
Transition Curves [Derivation of Formulae and Problems] Design of Vertical Alignments - Rolling, Limiting, 
Exceptional and Minimum Gradients, Summit and Valley Curve 

CO1 

UNIT – II PAVEMENT COMPONENTS AND ANALYSIS                                                               Periods:08 

Pavement components - Types of pavements - Highway materials –– Tests on aggregates and Tests on bitumen  
- Calculation of stresses – Single layer, Two layer theory, Westergaard’s theory, Bradbury theory (Problems in 
stress calculation) 

CO2 

UNIT – III PAVEMENT DESIGN AND MAINTENANCE                                                                 Periods:09 

Pavement Design Factors in the design of flexible and rigid pavements- CBR methods - IRC recommendations on 
flexible pavement design (IRC37) and Rigid pavement (IRC58) (Problems in design of flexible pavement) - Highway 
drainage and its types - Pavement failures - Pavement evaluation –Benkelman beam deflection method                                                                                 

CO3 

UNIT – IV RAILWAY ENGINEERING Periods:09 

Permanent way and its elements  – Functions, requirements and types of Rails, Sleepers and Ballast - Rail fixtures 
and fastenings -  Gauge and its types -Coning of wheels - Defects in rails - Super elevation – Cant deficiency,  
negative cant (Problems) - Widening of gauge on curves (Problems) - Transition Curves and Shift (Problems) - 
Points and crossings – Turn outs - Design of turnouts (Problems) – Stations and Yards - classification of stations 
and yards                                                                        

CO4 

UNIT – V AIRPORT AND HARBOUR ENGINEERING                                                                   Periods:09 

Components of Airport - Airport organization – Types of airport - Runway orientation -  Wind rose diagram 
(Problems), Basic runway length and corrections, Geometric design of Runway (Problems on Runway length)  
Runway Marking – Runway Lighting - Design of exit taxiway (Problems), Definition of Terms - Harbors, Ports, 
Docks, Littoral Drift, Satellite Ports - Requirements and Classification of Harbors - Dry and Wet Docks - Light 
Houses, Navigational Aids Coastal Structures- Piers, Breakwaters, Wharves, Jetties, Quays, Spring Fenders 
Coastal Shipping 

CO5 

Lecture Periods: 45 Tutorial Periods: - Practical Periods:     - Total Periods: 45 

Text Books 

1. Khanna.S. K., Justo.C.E.G and Veeraragavan A. "Highway Engineering", Nemchand Publishers, 2015. 

2. S C Saxena and S P Arora, “A Textbook  of  Railway Engineering”, Dhanpat Rai Publication, 2010.  

3. Subramanian K.P., "Highways, Railways, Airport and Harbour Engineering", Scitech Publications (India), Chennai, 
2010  

Reference Books 

1. Kadiyali L R, “Principles and Practice of Highway Engineering”, Khanna Technical Publications, Delhi, 2019.  

2. Rangwala, “Airport Engineering”, Charotar Publishing House, 2018.  

3. S P Bindra, “A Course in Docks and Harbour Engineering”, Dhanpat Rai and Sons, New Delhi, 2018.  



4. Indian Road Congress (IRC), “Guidelines for the Design of Flexible Pavements”, ( Fifth Revision), IRC: 37-2018 

5. Indian Road Congress (IRC),”Guidelines for the Design of Plain Jointed Rigid Pavements for Highways”,   (Third 
Revision), IRC: 58-2017  

Web References 

1. http://www.yorku.ca/yaoguo/tranportation1025/ 

2. http://www. tranportation.cum.edu/~wn0g/2ch6a.pdf 

3. https://youtu.be/0xwPILJUqsI 

4. https://youtu.be/0g_KRhJ4WCI 

5. https://youtu.be/ba7ue8H14Iw 

 

COs/POs/PSOs Mapping 

 

COs 
Program Outcomes (POs) 

Program Specific 
Outcomes (PSOs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

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

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

3 3 3 3 2 - - - - - - - 3 3 2 

4 2 - 2 1 3 - - - - - - 2 2 1 

5 1 - - 2 3 - - - - - - 3 3 2 

 
Correlation Level: 1 - Low, 2 - Medium, 3 – High 
 
Evaluation Methods 

 

Assessment  

Continuous Assessment Marks (CAM) End Semester 
Examination 
(ESE) Marks 

Total 
Marks CAT 1 CAT 2 

Model 
Exam 

Assignment* Attendance 

Marks 5 5 5 5 5 75 100 

 
* Application oriented / Problem solving / Design / Analytical in content beyond the syllabus. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Department Civil Engineering Programme :  B.Tech 

Semester   VI Course Category Code:  PC *End Semester Exam Type: TE & LE 

Course Code 
U23CEB603 

Periods/Week Credit Maximum Marks 

L T P C CAM ESE TM 

Course Name Instrumentation and Sensor 
Technologies for Civil 
Engineering Applications 

2 0 2 3 50 50 100 

        

Prerequisite  Nil 

 
 
Course 
Outcomes 
 

On completion of the course, the students will be able to 
BT Mapping 

(Highest 
Level) 

CO1  Identify the type of transducer  K2 

CO2  Create mathematical model of transducer  K4 

CO3  Identify the various types of sensor  K2 

CO4  Identify and understand the errors in sensor and Transducers K4 

CO5 Identify and understand Characterization and Measurement Techniques K4 

UNIT-I Introduction Periods: 10 

Definition of sensor/transducer-Block Diagram-elements of measurement system-sensors for sensing 
infrastructure, classification of sensors/transducers-static characteristics-accuracy, precision, resolution, 
linearity, sensitivity, range, loading effect, threshold, dead time, dead zone, span.Errors in measurement: True 
value, static error, static correction, scale range and scale span, error calibration curve, readability, repeatability 
& reproducibility, drift and noise 

CO1 

UNIT-II Integrated Sensing for Smart Infrastructure Periods: 10 

Piezoelectric sensors: Principle of piezoelectricity, piezoelectric materials, fabrication of piezoelectric 
transducers, piezoelectric transducers for SHM, Bonding effects, limitations, Applications. 
Fiber optic sensors: properties of optical fibres, common optical fiber sensors 

CO2 

UNIT-III  Acoustomagnetic Diagnostics for Structural Integrity Periods: 10 

Acoustic Emission Sensors: Fundamentals of AE technique, Interpretation of AE signals, AE localization 
methods, AE equipment technology, Field applications, SHM using AE. 
Electromagnetic Sensors: magnetics and magnetic materials, magnetoelasticity, magnetic sensor technology, 
the role of microstructure in magnetization and magnetoelasticity, temperature effects, Eddy current, portable 
elastomagnetic stress sensor. 

CO3 

UNIT-IV  Calibration and Characterization of Sensors and Transducers Periods: 15 

1. Calibration of ammeter and voltmeter 

2. calibration of RTD, thermistor and thermocouple 

3. Characteristics of potentiometer. 

4. Characteristics of LVDT 

5. Angular displacement measurement using a capacitive transducer 

CO4 

UNIT-V 
 Characterization and Measurement Techniques Using Advanced 
Transducers 

Periods: 15 

1. Characteristics of load cell. 

2. Characteristics of optical transducers. 

3. Pressure measurement using piezoelectric transducers. 

4. Measurement of current, voltage and power using hall effect transducer. 

5. Characteristics of Strain gauge. 

CO5 

Lecture Periods:  30 Tutorial Periods:    - Practical Periods: 30   Total Periods: 60 

  



Text Books 

1. Alan S Morris (2001), Measurement and Instrumentation Principles, 3rd/e, Butterworth Hienemann  

2. David A. Bell (2007), Electronic Instrumentation and Measurements 2nd/e, Oxford Press 

3. S. Tumanski (2006), Principle of Electrical Measurement, Taylor & Francis.  

Reference Books 

1. Ilya Gertsbakh (2010), Measurement Theory for Engineers, Springer   

2. Patranabis, Sensors and Transducers, Second Edition, PHI Publisher 

3. Ilya Gertsbakh (2010), Measurement Theory for Engineers, Springer   

 
Web References 

1. https://onlinecourses.nptel.ac.in/noc20_ce23/announcements. 

2. https://swayam.gov.in/nd1_noc20_ce23/preview 

COs/POs/PSOs Mapping 

 

  PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

CO1 3 3 2 1 2 - - - - - 2 3 2 1 

CO2 2 3 2 2 3 - - - - - 2 3 3 2 

CO3 3 3 3 1 2 - - - - - 3 3 2 1 

CO4 1 2 1 3 3 - - - - - 2 2 2 1 

CO5 2 1 2 3 2 - - - - - 3 1 3 3 

 
Correlation Level: 1 - Low, 2 - Medium, 3 – High 
 

Evaluation Method 
 

Theory 

Assessment  

Continuous Assessment Marks (CAM) End Semester 
Examination (ESE) 

Marks 
Total Marks 

CAT 1 CAT 2 
Model Exam 

 
Attendance 

Marks 

5 5 5 5 
75 
 

60 

20( to be weighted for 10 marks) 
(to be weighted for 50 

marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://onlinecourses.nptel.ac.in/noc20_ce23/announcements.
https://swayam.gov.in/nd1_noc20_ce23/preview


Department   Civil Engineering Programme : B.Tech. 

Semester   Course Category Code: PC End Semester Exam Type: LE 

Course  
Code 

U23CEP607 
Periods/Week Credit Maximum Marks 

L T P C CAM ESE TM 

- - 2 1 50  50 100 

                                   (Common to all Branches) 

 Prerequisite   Nil 

 
Course 

Outcomes 

 On completion of the course, the students will be able to 
BT Mapping 

(Highest Level) 

CO1 Students understand and design the basic one-dimensional elements. K3 

CO2 
To provide hands on exercise and make the students learn the concept of 
designing 2D elements. 

K3 

CO3 
To provide hands on training on various 3D elements and learn their challenges 
practically.  

K4 

CO4 
Students completing this course would have acquired practical knowledge on 
designing an entire G+2 (floor) buildings. 

K3 

CO5 
Students completing this course would have acquired practical knowledge on 
applying wind and seismic loading in building design. 

K3 

LIST OF EXPERIMENTS 
1. Analysis & Experimental Validation of 2D Truss and Frame under Combined Loads 

2. Behavior of 3D Structural Elements: Beams, Columns, and Frames 

3. Foundation Systems: Isolated Footings and Retaining Walls 

4. Slab Systems: One-Way and Two-Way Slabs 

5. Integrated Building Design and Analysis: G+2 Framed Structure 

6 Earthquake Engineering: Lateral Force Analysis and Seismic Design  
Lecture Periods:          — Tutorial Periods:    — Practical Periods: 30 Total Periods: 30 

  Reference Books 

1. Staad Pro V8i for Beginners: With Indian Examples by T. S. Sharma, Notion Press Media Pvt Ltd. 
 Web References 

1. STAAD Pro V8i Technical Reference Manual – Bentley Communities. 
2. https://bentleysystems.service-

now.com/community?id=community_forum&sys_id=f420bf06475e31109091861f536d43f6 
3. https://www.youtube.com/results?search_query=staad+pro+tutorials 
4. https://learnstaad.com/ 

 
 
COs/POs/PSOs Mapping 

COs 
Program Outcomes (POs) 

Program Specific 
Outcomes (PSOs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

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

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

3 3 1 - - 3 - - 3 - - 3 3 3 3 

4 3 1 - - 3 - - 3 - - 2 3 3 3 

5 3 1 - - 3 - - 3 - - 3 3 3 3 
              Correlation Level: 1 - Low, 2 - Medium, 3 – High 

Evaluation Method 

Assessment 

Continuous Assessment Marks (CAM) 

End Semester 
Examination 
(ESE) Marks 

Total 
Marks 

Performance in practical 
classes 

Model 
Practical 

Examination 
Attendance 

Conduction 
of practical  

Record 
work  

viva 

Marks 15 5 5 15 10 50 100 

 
 
 

STAAD PRO V8i LABORATORY

VI

Course Name



Department Civil Engineering Programme : B.Tech. 

Semester  VI Course Category Code: PS End Semester Exam Type: LE 

Course Code U23CEP608 
Periods/Week Credit Maximum Marks 

L T P C CAM ESE TM 

Course Name Transportation Engineering Laboratory      0 0 2 1 50  50 100 

 Prerequisite  Basic of Civil and Mechanical Engineering 

 

Course 

Outcomes 

 On completion of the course, the students will be able to 
BT Mapping 

(Highest Level) 

CO1 Carry out the test on aggregate  K3 

CO2 Conduct the test on bitumen  K3 

CO3 Design the pavement  K4 

CO4 Investigate the test on bituminous mix  K3 

CO5 Carry out the test on subgrade soil K3 

List of Experiments 

I. Tests on Aggregate: 

1. Shape Tests (Elongation index, Flakiness index, Angularity number) 

2. Impact test  

3. Crushing value 

4. Los Angles Abrasion test  

5. Specific gravity  

6. Water absorption 

II. Tests on Bitumen: 

1. Penetration Value 

2. Ductility 

3. Softening point 

4. Flash & fire point 

5. Specific gravity 

6. Viscosity of cutback Bitumen 

III. Tests on Bituminous Mix 

1. Marshall’s test on bituminous mixes 

2. Bitumen Extraction test by Centrifuge Extractor 

IV. Test on Sub-grade soil 

         1. C.B.R. Test - (on sub grade soil) 

  Lecture Periods: - Tutorial Periods: - Practical Periods: 30 Total Periods: 30 

  Reference Books 

1. Kadiyali L R, “Highway Engineering”, Khanna Book Publishing Co Pvt Ltd, 2019.    

2. Kadiyali L R, Principles and Practice of Highway Engineering, Khanna Technical Publications, Delhi, 2019.  

3. Bureau of Indian Standards (BIS) Publications on Highway Materials  

4. Indian Road Congress (IRC), Guidelines for the Design of Flexible Pavements, ( Fifth Revision), IRC: 37-2018 

5. Indian Standard (IS), Methods of test for soil, Part 16 (Second Revision), IS: 2720 (Part 16) – 1987. 

 Web References 
1. http://vlabs.iitb.ac.in/vlabs-dev/labs/mit_bootcamp/transporation_lab/labs/index.php. 

2     http://www.nptelvideos.in/2012/12/ transporation_lab.html 

3. https://nptel.ac.in/content/storage2/courses/105101087/downloads/Lec-21.pdf 

4. https://nptel.ac.in/content/storage2/courses/105101087/downloads/Lec-26.pdf 

5. https://nptel.ac.in/content/storage2/courses/105101087/downloads/Lec-26.pdfhttps://dwgmodels.com 

 
 
 
 
 

http://vlabs.iitb.ac.in/vlabs-dev/labs/mit_bootcamp/transporation_lab/labs/index.php
http://www.nptelvideos.in/2012/12/computer-aided-design.htmlhttps:/nptel.ac.in/content/storage2/courses/105101087/downloads/Lec-21.pdf
http://www.nptelvideos.in/2012/12/computer-aided-design.htmlhttps:/nptel.ac.in/content/storage2/courses/105101087/downloads/Lec-21.pdf


COs/POs/PSOs Mapping 

C
Os 

Program Outcomes (POs) 
Program Specific 
Outcomes (PSOs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

1 3 1 - - 3 - - - 3 - - 3 3 3 

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

3 3 1 - - 3 - - - 3 - - 3 3 3 

4 3 1 - - 3 - - - 3 - - 3 3 3 

5 3 1 - - 3 - - - 3 - - 3 3 3 

   
            Correlation Level: 1 - Low, 2 - Medium, 3 – High 
   
 

     Evaluation Method 
 

Assessment 

Continuous Assessment Marks (CAM) 
End 

Semester 
Examination 
(ESE) Marks 

Total 
Marks 

Performance in practical 
classes Model 

Practical 
Examination 

Attendance 
Conduction 
of practical 

Record 
work 

viva 

Marks 15 5 5 15 10 50 100 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Department  Civil Engineering Programme : B.Tech. 

Semester  VI Course Category Code: PC End Semester Exam Type: LE 

Course  
Code  U23CEP609 

Periods/Week Credit Maximum Marks 

L T P C CAM ESE TM 

Course 
Name 

Survey Camp      0 0 1 50  50 100 

 

 Prerequisite  Surveying and Geomatics 

 

Course 

Outcomes 

 On completion of the course, the students will be able to 
BT Mapping 

(Highest Level) 

CO1 
Mastery of modern surveying techniques using Theodolite, Total Station, and GPS 
for accurate measurements and traverses. 

K3 

CO2 
Proficiency in contour mapping through radial tachometric and block leveling 
methods for terrain analysis. 

K3 

CO3 
Practical skills in road and canal alignment surveying with longitudinal and cross-
sectional surveys. 

K3 

CO4 Competence in building offset and plot location for precise construction planning. K3 

CO5 
Application of astronomical and GPS techniques to determine azimuths and 
geospatial coordinates. 
 

K3 

List of Experiments 

1. Traverse – using Theodolite / Total station 

2. Contouring 

i. Radial tachometric contouring - Radial Line at Every 45 Degree and Length not less than 60 Meter on each 

Radial Line 

ii. Block Level/ By squares of size at least 100 Meter x 100 Meter atleast 20 Meter interval 

iii. L.S & C.S - Road and canal alignment for a Length of not less than 1 Kilo Meter atleast L.S at Every 30m and 

C.S at every 90m 

4. Offset of Buildings and Plotting the Location 

5. Sun observation to determine azimuth (guidelines to be given to the students) 

6. Use of GPS to determine latitude and longitude and locate the survey camp location 

7. Traversing using GPS 

8. Curve setting by deflection angle 

  Lecture Periods: - Tutorial Periods: - Practical Periods: 30 Total Periods: 30  
  Reference Books 

1. Punmia.B.C., Ashok K.Jain and Arun K Jain , Surveying Vol. I and II, Lakshmi Publications Pvt Ltd, New Delhi,  2016 

2. Kanetkar.T.P and Kulkarni.S.V, Surveying and Levelling, Parts 1 and 2, Pune Vidyarthi Griha Prakashan, Pune, 2014 

3. S. K. Duggal, "Surveying, Vol. I and II ", 5th Edition, McGraw Hill, 2019.  

4. Venkatramaiah, Text book of Surveying, University press, New Delhi, 2011  

5. Subramanian, “Surveying and Levelling”, Oxford University Press, 2012 

 Web References 
1. https://landsurveyorsunited.com/forum/topics/best-software-to-used-in-surveying 
2. https://www.capterra.com/survey-software/ 
3. https://nptel.ac.in/courses/105/107/105107157/ 
4. https://nptel.ac.in/courses/105/107/105107122/ 
5. https://www.youtube.com/watch?v=d_DoEB4zWEQ 
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COs/POs/PSOs Mapping 
 

COs 
Program Outcomes (POs) 

Program Specific 
Outcomes (PSOs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

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

2 3 3 - 3 3 2 2 3 3 2 2 3 3 3 

3 3 3 2 3 3 3 2 3 3 2 2 3 3 3 

4 3 3 2 - 3 2 2 3 3 2 2 3 3 3 

5 3 3 2 - 3 2 2 3 3 2 2 3 3 3 

   
            Correlation Level: 1 - Low, 2 - Medium, 3 – High 
 
 
Evaluation Method 
 

Assessment 

Continuous Assessment Marks (CAM) 
End 

Semester 
Examination 
(ESE) Marks 

Total 
Marks 

Performance in practical 
classes Model 

Practical 
Examination 

Attendance 
Conduction 
of practical 

Record 
work 

viva 

Marks 15 5 5 15 10 50 100 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Department Civil Engineering Programme: B. Tech. 

Semester  VI Course Category Code: PA *End Semester Exam Type: - 

Course 
Code 

U23CEW602 
Periods / Week Credit Maximum Marks 

L T P C CAM ESE TM 

Course 
Name 

Mini Project 0 0 2 1 100 - 100 

CIVIL 

Prerequisite Civil Engineering, C Programming 

Course 
Outcomes 

On completion of the course, the students will be able to 
BT Mapping 

(Highest Level) 

CO1 
Identify the problem statement for the mini project work through the literature 
survey 

K2 

CO2 Choose the proper components as per the requirements of the design/ system. K2 

CO3 Apply the acquainted skills to develop final model/system K3 

           

            There shall be a Mini Project, which the student shall pursue as a team consists of maximum 4 students during 

software applications. The student should gain a thorough knowledge in the problem he/she has selected and in the 

hardware / software he/she using in the Project. The Mini-project is an application that should be formally initiated and 

should be developed and also to be implemented by the respective team. 

 

           The Mini Project shall be submitted in a report form along with the hardware model / software developed, duly 

approved by the department internal evaluation committee. It shall be evaluated for 100 marks as Continuous Assessment. 

The department internal evaluation committee shall consist of faculty coordinator, supervisor of the project and a senior 

faculty member of the department. There shall be two reviews that will be considered for assessing a Mini Project work 

with weightage as indicated evaluation Methods. 

Lecture Periods: - Tutorial Periods: - Practical Periods: 30 Total Periods: 30 

 

COs/POs/PSOs Mapping 

 

COs 
Program Outcomes (POs) 

Program Specific 
Outcomes 

(PSOs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

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

2 3 3 3 2 2 3 2 3 3 3 1 2 2 2 

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

 Correlation Level: 1 – Low, 2 – Medium, 3 – High 
 
Evaluation Method 
 

Assessment 

Review 1 Review 2 
Total 
Marks Novelty Presentation Viva Presentation Demonstration Viva Report 

Marks 10 20 10 20 20 10 10 100 

 

the third year, Sixth semester. The aim of the mini project is that the student has to understand the real time hardware /



Department Civil Engineering Programme: B. Tech. 

Semester  VI Course Category: AEC End Semester Exam Type: - 

Course Code U23CEC6XX 
Periods/Week Credit Maximum Marks 

L T P C CAM ESE TM 

Course Name Certification Course - VI 0 0 4 - 100 - 100 

CIVIL 

Prerequisite - 

          

Students shall choose an International / Reputed organization certification course of 40-50 hours duration specified 

in the curriculum (It is mandatory to do a minimum of six courses) which will be offered through the Centre of 

Excellence. These courses have no credit and will not be considered for CGPA calculation. 

(i) Certification Courses are required to be completed to fulfil the degree requirements. All Certification courses are 

assessed internally for 100 marks. 

(ii) The Course coordinator handling the course will assess the student through attendance and MCQ test, and 

declare the student as “pass” on satisfactory completion. A letter grade “P” is awarded to declare pass.  

(iii) The marks scored in these courses will not be taken into consideration for the SGPA / CGPA calculations in the 

grade sheet. 

 

 
 

Evaluation Methods 

 

Assessment  
Continuous Assessment Marks (CAM) 

Total Marks 
Attendance MCQ Test 

Marks 10 90 100 

 
  



Department Civil Engineering Programme: B. Tech. 

Semester  VI Course Category: MC End Semester Exam Type :TE 

Course Code U23CEM606 
Periods/Week Credit Maximum Marks 

L T P C CAM ESE TM 

Course Name Gender Equality 2 0 0 - 100 - 100 

 

Prerequisite - 

Course 
Outcomes 

On completion of the course, the students will be able to 
BT Mapping 

(Highest 
Level) 

CO1  Describe the general identity, social construction of gender roles. K2 

CO2 Illustrate the causes and issues of gender discrimination in Indian society.  K2 

CO3 Describe the workplace discrimination, media influences on gender and culture. K2 

CO4  Familiarize with international and Indian frameworks on gender equality. K2 

CO5 
 Illustrate the current challenges in gender equality, including the glass ceiling and 
the role of technology.  

K2 

UNIT – I Introduction to Gender Equality Periods:06 

Gender equality – exploring gender identity and expression, Understanding the social construction of general 
roles and norms, historical perspectives on gender roles, Analyzing key milestones in the fight for gender equality. 

CO1 

UNIT – II Gender Inequality and Its Manifestations Periods:06 

Gender discrimination in Indian society – causes of gender inequality – Illiteracy, patriarchal set up, lack of 
awareness, social beliefs, practice and custom – Issues of gender discrimination – Child marriage, child domestic 
work, poor education and health, violence and exploitation in workplace. 

CO2 

UNIT – III Gender and Culture Periods:06 

Workplace discrimination, Media influences on gender and culture, Gender and power dynamics in society. 
Strategies for promoting gender equality and cultural understanding. 

CO3 

UNIT – IV Promoting Gender Equality Periods:06 

Gender Equality and Human Rights – International frameworks and Conventions on Gender Equality – Equality 
under the Indian Constitution – Policies and initiatives for gender mainstreaming – Strategies for promoting 
Gender Equality in various contexts. 

CO4 

UNIT – V Contemporary Challenges and Future Directions Periods:06 

Current challenges and emerging issues in gender equality – Glass ceiling – role of technology in continuing or 
challenging gender inequality – Exploring possibilities for transformative change and envisioning a gender-equal 
future. 

CO5 

Lecture Periods: 30 Tutorial Periods: - Practical Periods: - Total Periods: 30 

Text Books 

1. "Gender and Society" by Raewyn Connell – This book provides a comprehensive overview of gender roles, power 
dynamics, and the social construction of gender. 

2. "The Second Sex" by Simone de Beauvoir – A historical and philosophical examination of women's oppression and 
gender inequality. 

3. "Women and Gender in the Indian Society" by Neera Desai and Usha Thakkar – Focuses on the context of gender 
roles, inequality, and feminist movements in India. 

Reference Books 

1. Woman in early Indian societies, New Delhi: Manohar Publications. Sita A. Raman (2009). 
2. A social and Cultural history, Volume1. Connecticut: Oxford: Praeger. Sita Raman (2009). 

3. A social and Cultural history, Volume2. Connecticut: Oxford: Praeger. 
4. Iftikhar R. (2016). Indian Feminism: Class, Gender and Identity in Medieval Ages. Chennai: Notion Press. Iftikhar, R. 

(2012). 

  



Web References 

1. https://www.unwomen.org 
2. https://ncw.nic.in 
3. https://en.unesco.org/themes/gender-equality 
4. https://www.weforum.org/reports 
5. https://wcd.nic.in  

 
 
COs/POs/PSOs Mapping 
 

COs 
Program Outcomes (POs) 

Program Specific 
Outcomes (PSOs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

1 1 - - - - - - - - 3 1 1 - 1 

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

3 1 - - - - - - - - 3 1 1 - 1 

4 1 - - - - - - - - 3 1 1 - 1 

5 1 - - - - - - - - 3 1 1 - 1 

Correlation Level: 1 - Low, 2 - Medium, 3 – High 
 
 
Evaluation Methods 

Assessment 

Continuous Assessment Marks (CAM) 

Total Marks 
Attendance MCQ Test 

Presentation / Activity / 
Assignment  

Marks 10 30 60 100 

 
 

 
 




































































































































































































