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Revised Syllabus 
 

BASIC CIVIL ENGINEERING & APPLIED MECHANICS 

 

Course Code: CIV 101            Credit Units: 02

          Total Hours: 30 

Course Objectives:  

 To understand the utility of various types of building materials. 

 To understand the location, construction detail and suitability of various building elements.  

 To determine the location of object on ground surface. 

 To understand the effects of system of forces on rigid body in static conditions. 

 Introduction to smart city and its component.  

 

Module I: Building Materials: (6 Hours) 

Stones, bricks, and cement – its types, properties, test & uses. Introduction of concrete properties & 

laboratory tests on concrete, curing of concrete and mortar materials. 

 
Module II: Surveying & Positioning: (6 Hours) 

Introduction to surveying, survey stations, measurement of distances; Measurement of directions by different 

methods, measurement of elevations by different methods. 

 
Module III: Smart City:(6 Hours) 

Elements of smart city, Concept of green buildings, including rainwater harvesting, non-conventional sources 

of energy. Smart transportation system 

 
Module IV: Forces and Equilibrium:(6 Hours) 

Analytical treatment of concurrent and non-concurrent coplanar forces, free body diagram. Application of 

equilibrium concepts. Analysis of plane trusses using method of joints. 

 
Module V: Centre of Gravity and moment of Inertia: (6 Hours) 

Centroid and Centre of gravity, moment of inertia of composite section. Support reactions, shear force and 

bending moment diagram for cantilever & simply supported beam with concentrated and distributed load. 

 

Course Outcomes: 

Upon completion of the course, the students will be able to:  

 Explain concepts and terminologies of building materials, surveying, and mechanics.  

 Apply various methods for surveying and mechanics.  

 Determine the location, area and volume of objects on ground surface.  

 Solve the problems of surveying and mechanics by using various methods.  

 Analyze the effects of system of forces on rigid bodies in static conditions.  

 

Examination Scheme: 

Components A CT S/V/Q/HA EE 

Weightage (%) 5 15 10 70 

 

CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, EE: End Semester Examination; A: 

Attendance 
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Text & References:  

 Surveying, Vol. – 1, Punmia B.C., Laxmi Publications, 17th edition, 2016  

 Building Material, B. C. Punmia, Laxmi Publications,2016  

 A textbook of Engineering Mechanics, D. S. Kumar, Katsons Publications, 2013  

 Basic Civil Engineering, S. Ramamrutam& R. Narayan, Dhanpat Rai Pub., 3rd edition, 2013  

 Applied Mechanics, Prasad I.B., Khanna Publication 17th edition, 1996  

 Surveying, Duggal, Tata McGraw Hill New Delhi, 4th edition, 2013 

 Engineering Mechanics - Statics & Dynamics, R.C. Hibbler, Pearson Publications, 14th edition, 2015  

 Engineering Mechanics - statics dynamics, A. Boresi& Schmidt, Cengage learning,1st edition, 2008. 

 Applied Mechanics, R.K. Rajput, Laxmi Publications, 3rd edition, 2016  
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New Courses Introduced 
 

CONSTRUCTION MATERIALS & TECHNIQUES 
 

Course Code: CIV 310        Credit Units:03 

                                                                                                                   Total Hours: 45 
Course Objective:  

This course deals with the basic techniques and materials used in construction, repair, and maintenance of Civil 

Engineering work. 

 

Course Content:    

 

Module-I: Building Materials:(12 Hours) 

Physical and mechanical properties of construction materials- Stones, Bricks, and Timber. Cement: 
Manufacturing, properties of Cement, types of cement and its application in construction. Sand & its properties, 

M-Sand, coarse aggregates & its properties.  Concrete- Water-cement ratio, Strength, and workability. 

Durability of concrete, Nominal mix & Design mix. Mortar.      

 

Module-II:Miscellaneous materials(10 Hours) 
Structural Steel and Aluminum, Roofing materials, Physical description of asbestos sheets, GI Sheets, Tubes, 

and light weight roofing materials. Timber & its products, PVC, Vinyl flooring, decorative panels, and 

laminates.     

 

Module-III: Brick & Stone Masonry(11 Hours) 
Brick masonry construction – Principles of construction, types of bonds, introduction to reinforced brick work, 
lintels, and arches. Stone masonry- Types of stone masonry & method of its construction, lintels, Finishing- 

Pointing, and plastering. General Principles of Flooring, and its types, Roofing and its types, Damp proofing 

course. 

 

Module-IV: Foundation, thermal insulation and Acoustic(12 Hours): 

Function of Foundation, and its types, and method of construction of foundation. Types of materials used for 

thermal insulation for roofs, exposed walls, doors, and windows in buildings. Sound insulation & acoustic 

design of hall. Types of materials used for improvement of acoustics in buildings, sound insulation & acoustic 

design of hall.  

 

Course Outcomes:At the end of this course students will demonstrate the ability to: 

 Follow BIS and NBO codes for building construction. 

 Supervise construction work.  

 Selection of modern construction materials appropriately. 

 Understand the common lapses during construction.  

Examination Scheme: 

Components A CT S/V/Q/HA EE 

Weightage (%) 5 15 10 70 

CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, EE: End Semester Examination; A: 

Attendance 

 

Texts & References: 
 Engineering Materials by Rangwala, Charotar Publishing House Pvt. Ltd. 

 Building Construction by Ashok Jain, B. C. Punmia, and Arun Kumar, Laxmi publication Pvt.,Ltd. 

 Building Materials by S. K. Duggal, New Age International Publishers. 

 Building Construction by Sushil Kumar, Standard Publishers Distributors. 
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New Courses Introduced 

 

STRUCTURAL ANALYSIS 

 
Course Code: CIV 508                                                                                        Credit Units: 04  

 Total Hours: 60 
 

 
Course Objective: 
Structural Analysis, being the critical part in designing building and other structures, is important.  Elastic 

theorems fixed, fixed beam, continuous beam, force method, displacement method and concepts of influence 

lines diagram are covered in this course. 

 

Course Contents: 

 

Module I: Analysis of Fixed, Continuous, and curved beams (15 hours) 

Statically indeterminate structures - degree of static and kinematic indeterminacies – briefintroduction to force 

and displacement methods - fixed and continuous beams - force method- analysis by consistent deformation 

method - application of moment area and conjugate beam methods for fixed beams - theorem of three moments 

for continuous beams - shear force and bending moment diagrams - deflection and support settlement.Analysis 

of cantilever beam curved in plan - analysis of circular beams over simple supports. 

 

Module II: Energy Method (15 hours) 
Strain energy and complementary energy - review of strain energy due to axial load - bending,shear and torsion 

- principle of superposition - principle of virtual work - Castigliano’s theorem for deflection - theorem of 

complementary energy - Betti’s theorem - Maxwell’s Lawof reciprocal deflections - principle of least work - 

application of method of virtual work (unitload method) and strain energy method for determination of 

deflections of statically determinate beams - pin-joined trusses and rigid frames - temperature effects. 

 

Module III: Force and Displacement Method(15 hours) 
Slope deflection method - analysis of continuous beams - beams with overhang - analysis of rigidframes - 

frames with sloping legs - gabled frames - frames without sway and with sway -settlement effects - moment 

distribution method as successive approximation of slope deflectionequations 

 

Module IV: Influence line Diagram(15 hours) 
Introduction to moving loads - concept of influence lines - influence lines for reaction, shear forceand bending 

moment in simply supported beams - influence lines for forces in trusses – analysisfor different types of moving 

loads - single concentrated load - several concentrated loads -uniformly distributed load shorter and longer than 

the span. 

 

Course Outcome: 
 

Examination Scheme: 
 

Components A CT S/V/Q/HA EE 

Weightage (%) 5 15 10 70 

CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, EE: End Semester Examination; Att: 

Attendance 
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Text & References: 
 

 Wang C.K., Statically Indeterminate Structures, McGraw Hill, New York, 1983. 

 Wilbur J.B. & Norris C.H., Elementary Structural Analysis, McGraw Hill, 1960. 

 Wang C.K., Intermediate Structural Analysis, McGraw Hill, 1983. 

 Timoshenko S.P. & Young D.H., Theory of Structures, McGraw Hill, 1965. 

 Kinney S.J., Indeterminate Structural Analysis, Oxford & IBH, 1985.  

 Matheson J.A.L., Hyperstatic Structures, John Wiley and Sons, 1996. 

 Reddy C.S., Basic Structural Analysis, Tata McGraw Hill 

 Negi L.S. & Jangid R.S, Structural Analysis, Tata McGraw Hill 
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New Courses Introduced 

 

RAILWAY AND AIRPORT ENGINEERING 

 
Course Code: CIV 608      Credit Units:03 

                                                                                                                     Total Hours: 45 
Course Objective:  

This course deals with the components of railway and airport and design of various components of railway and 

airport.    

 

Course Content:    

 

Module-I: Introduction to permanent way and its components: (12 Hours) 

History and administrative setup of Indian Railways; Rails, Type of rails, rail gauges, permanent way formation, 

– functions, requirements, sections in embankment and cutting (single/double track), electrified tracks, 

locomotives, wheel, and axle arrangement, coning of wheels, defect in rails, rail fastenings, Fish plates, spikes, 

chairs, keys, bearing plates. Sleepers, Timber, steel, cast iron, concrete and prestressed concrete sleepers, sleeper 

density, ballast: material, specifications.                                                                                           

 

Module-II:Track Geometrics, Turnouts and crossing, Stations & Yards:(12 Hours) 
Railway alignment, vertical alignment – gradients and grade effects, horizontal alignment – horizontal curves, 

super-elevation, concepts of cant excess and deficiency, safe permissible speed, transition curves, widening of 

gauges and track clearances, points and crossings – terminologies, types of turnouts, design of turnouts, types of 

crossings, design of crossings. Different types of stations and Yards: classification and functioning.  

Module-III:Signaling and Interlocking, Urban Railways:(9 Hours) 
Classification of Signals, method of train working, absolute block system, Centralized train control system, 

ATS, interlocking of track, principle of interlocking, types of interlocking, high speed track – track requirement, 

speed limitations, high-speed technologies, Urban railway- railway system in urban areas.                                                                                                                             

 

Module-IV: Introduction to Airport:(12 Hours): 
Aircraft characteristics affecting airport planning &design, selection of site for an airport. Airports - layout and 

orientation, Runway and taxiway design consideration and geometric design. Airport drainage management, 

Zoning laws, Visual aids and air traffic control, Runway lighting, Runway operation Helipads, hangers, service 
equipment.    

 

Course Outcomes:At the end of this course students will demonstrate the ability to: 

 Explain the importance of railway infrastructure. 

 Identify the factors governing design of railway infrastructures.  

 Analysis and design of the railway track system. 

 Understand the concepts of airport engineering and design components of airport.  

Examination Scheme: 

Components A CT S/V/Q/HA EE 

Weightage (%) 5 15 10 70 

CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, EE: End Semester Examination; A: 

Attendance 

 

Texts & References: 
 Railway Engineering by S. P. Arora & S. C. Saxena 

  Railway Engineering by M. M. Agrawal.  

  Airport Engineering by Rangwala (Charotar Publishing House).  

 Airport Planning & Design by Khanna , Arora & Jain Nem Chand & Brothers). 
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New Courses Introduced 
 

AIRPORT PLANNING AND DESIGN 
 

Course Code: CIV 802        Credit Units: 03 

  Total Hours:45 
 

Course Objectives:  

 This course aims at providing students with a solid background on principles of airport planning and 

design. Students will be exposed to the theories and concepts of airport design. Hands-on design 

experience and skills will be gained and learned through problem sets and a comprehensive design 

project.  

 

 

 

Module I: Introduction: (9Hours) 
Aircraft characteristics, aircraft performance characteristics, airport planning and air travel demand forecasting. 

 

Module II: Airport Site Selection and Geometric Design:(9Hours) 
Airport site selection, geometric design of the airfield, determination of runway capacity and delay, taxiway and 

gate capacity, holding aprons, terminal aprons, airport drainage. 

 

Module III: Function of Airport Passenger and Cargo Terminal:(9Hours) 
Function of Airport Passenger and Cargo Terminal - Design of Air Freight Terminals, Airport access - Airport 

Landside planning – Capacity.  

 

Module IV: Air Traffic Management:(9Hours) 
Air Traffic Management, navigational aids, ground based systems, satellite-based systems. 

 

Module V: Air Traffic Control and Surveillance Facilities:(9Hours) 

Air traffic control and surveillance facilities, airfield lighting, air traffic management. 

 

Course Outcomes: 
 Ability to design and analyse airports. 

 They will possess the skills to solve problems dealing with different airport design problems. 

 

Examination Scheme: 
 

Components A CT S/V/Q/HA EE 

Weightage (%) 5 15 10 70 

 

CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, EE: End Semester Examination; Att: 

Attendance 

 

Text & References: 
 “Planning and Design of Airports” by Robert Horonjeff Francis X. McKelvey William J. Sproule Seth 

B. Young, Fifth Edition, Mcgraw Hill, 2010. 
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