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Syllabus (Admission Batch: 2023-24)

School/ Department: Civil Engineering 
Course: B. Tech						Programme: UG
[bookmark: _heading=h.gjdgxs]Abbreviation used:
	AC
	Audit course
	LC
	Laboratory Course
	PA
	Practical Assessment

	PC
	Professional Core
	PR
	Project/ Practical/ Internship
	L
	Lecture

	PE
	Professional Elective
	SE
	Seminar/ Expert Lecture/ Etc.
	T
	Tutorial

	OE
	Open Elective
	IA*
	Internal Assessment
	P
	Practical

	MC/BS/HS
	Mandatory/ Common Course 
	EA
	End-Semester Assessment
	
	

	ACC
	Advanced Competency Course

	*Internal Assessment Mark (40 marks) consists of (i) Mid Semester (20 marks), (ii) Quiz/ Assignment/Attendance (20 marks)



3rd Semester

	Sl. No.
	Subject
Type
	Subject Code
	Subject
Name
	Teaching Hours
	Credit
	Maximum Marks

	
	
	
	
	L
	T
	P
	
	IA
	EA
	PA
	Total

	1
	BS
	BH2459
	Mathematics – III 
	3
	0
	0
	3
	40
	60
	-
	100

	2
	PC
	IP2101
	Solid Mechanics
	3
	0
	0
	3
	40
	60
	-
	100

	3
	PC
	IP2103
	Fluid Mechanics
	3
	0
	0
	3
	40
	60
	-
	100

	4
	PC
	IP2105
	Surveying and Geomatics
	3
	0
	0
	3
	40
	60
	-
	100

	5
	ACC
	CS2107
	Data Analysis and Interpretation
	3
	0
	0
	3
	40
	60
	-
	100

	6
	HS
	BH2439
	Engineering Economics/ Organizational Behaviour
	3
	0
	0
	2
	40
	60
	-
	100

	7
	LC 
	IP2501
	Building Planning and Computer aided Civil Engineering Drawing
	0
	0
	3
	1.5
	-
	-
	100
	100

	8
	LC 
	IP2503
	Hydraulic Engineering Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	9
	LC 
	IP2505
	Civil Engineering Material Testing Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	10
	ACC 
	CS2507
	Data Analysis and Interpretation
Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	Total
	
	
	
	
	
	
	
	1000



4th Semester

	Sl. No.
	Subject
Type
	Subject Code
	Subject
Name
	Teaching Hours
	Credit
	Maximum Marks

	
	
	
	
	L
	T
	P
	
	IA
	EA
	PA
	Total

	1
	PC
	IP2102
	Structural Analysis - I
	3
	0
	0
	3
	40
	60
	-
	100

	2
	PC
	IP2104
	Structural Design -I
	3
	0
	0
	3
	40
	60
	-
	100

	3
	PC
	IP2106
	Geotechnical Engineering- I
	3
	0
	0
	3
	40
	60
	-
	100

	4
	PC
	IP2108
	Transportation Engineering - I
	3
	0
	0
	3
	40
	60
	-
	100

	5
	ACC
	CS2114
	Introduction to Artificial Intelligence and Machine Learning
	3
	0
	0
	2
	40
	60
	-
	100

	6
	HS
	BH2437

	Organizational Behaviour / Engineering Economics
	3
	0
	0
	2
	40
	60
	-
	100

	7
	LC
	IP2502
	Design and Detailing of Concrete Structures
	0
	0
	3
	1.5
	-
	-
	100
	100

	8
	LC
	IP2504
	Geotechnical Engineering Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	9
	LC
	IP2506
	Transportation Engineering Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	10
	LC
	IP2508
	Survey Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	11
	Summer Internship and Research Experience (SIRE - I) *

	Total
	
	
	
	
	
	
	
	1000




*Minimum 4 weeks of Summer Course / Training / Internship / Skill Course / etc. after 4th Semester



	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Solid Mechanics
	IP2101
	3-0-0
	3



PREREQUISITES: Engineering Mechanics


COURSE OUTCOMES:

CO1: Analyze stresses and strains in various structural elements subjected to different loading conditions.

CO2: Determine principal stresses and strains using analytical and graphical methods (Mohr's Circle).

CO3: Construct shear force and bending moment diagrams for determinate beams.

CO4: Calculate axial deformations using Hooke's Law & slope and deflections of determinate beams using  
           double integration, moment area, conjugate beam, strain energy).

CO5: Design simple columns and pressure vessels considering critical stresses and failure theories.



MODULE 1										              (  12   hrs)

Simple Stresses and Strains : Types of Stresses (Direct and Indirect), Types of Strain (Longitudinal, Lateral & Volumetric) , Stress-Strain Relationships, Types of Elastic Modulus and their relationship, Stress and Strain Diagram, Hooke's Law, Strain Energy (Types of Load - Gradual & Impact, Energy - Resilience & Toughness), Axial Deformation of Prismatic and Tapered Bar ( Under External Load and Self Weight), Temperature Stress and Strain.

Transformation of Stresses : Two Dimensional System, Stress in any plane, Principal Stress and Principal Strain( Analytical and Graphical Method or Mohr’s Circle ), Maximum Shear Stress Plane, Relation between Maximum Shear Stress/Strain and Principal Stress/Strain.



MODULE 2										              ( 10    hrs)

Shear Force and Bending Moment Diagrams of Determinate Structures: Types of Supports, Types of Loading, Types of Beams, Sign Conventions for Shear force and Bending Moment, Shear Force and Bending Moment Diagrams, Maximum Shear force and Maximum Bending Moment, Point of Contraflexure and Point of Inflection.

Deflection of Beams of Determinate Beams : Double Integration Method, Moment Area Method, Conjugate Beam Method and Strain Energy Method.



MODULE 3										              (   8 hrs)

Theory of Simple Bending: Derivation of Flexural Equation, Bending Stresses, Distribution of Bending Stresses, Section Modulus of Different Types of Steel Sections.
Shear Stresses: Derivation of Formula, Distribution of Shear Stress in various types of sections, Shear Centre.
Torsion: Equation of Torsion, Calculation of Angular Deformation in Simple and Compound Shaft, Combined Effect of Bending & Torsion, Power Transmitted in Shaft.

MODULE 4										              (   5 hrs)

Columns: Types of Columns, Types of Failure, Euler’s Theory and Formula, Effective Length, Slenderness Ratio, Rankine’s Formula.
Pressure Vessels: Types of Pressure Vessels, Types of Stresses (Hoop, Longitudinal), Types of Strain, Analysis of Thick and Thin Cylinders, Analysis of Thick and Thin Spheres.

TEXTBOOK(S):
1.   Elements of Strength of Materials by S.P.Timoshenko and D.H.Young, Affiliated East-West Press
2.  Strength of Materials by G. H. Ryder, MacmillanPress.




REFERENCE BOOK(S):
1. Strength of Materials by James M. Gere and Barry J. Goodno, Cengage Learning
2. Mechanics of Materials by Beer and Johnston, Tata McGraw Hill
3. Mechanics of Materials by R.C.Hibbeler, Pearson Education
4. Mechanics of Materials by William F.Riley, Leroy D.Sturges and Don H.Morris, Wiley Student Edition
5. Mechanics of Materials by James M. Gere, Thomson Learning






CO-PO MAPPING

	PO
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

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

	CO2
	3
	3
	1
	1
	2
	1
	-
	-
	-
	2
	2
	2

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

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

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







	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	FLUID MECHANICS
	IP2103
	3-0-0
	3



PREREQUISITES: Engineering Mechanics


COURSE OUTCOMES:

CO1: Analyze stresses and strains in various structural elements subjected to different loading conditions.

CO2: Determine principal stresses and strains using analytical and graphical methods (Mohr's Circle).

CO3: Construct shear force and bending moment diagrams for determinate beams.

CO4: Calculate axial deformations using Hooke's Law & slope and deflections of determinate beams using  
           double integration, moment area, conjugate beam, strain energy).

CO5: Design simple columns and pressure vessels considering critical stresses and failure theories.



MODULE 1										              (  8   hrs)

Fluid properties: Density, Specific weight, Specific gravity, Kinematic and dynamic viscosity; variation of viscosity with temperature, Newton law of viscosity, vapour pressure, boiling point, cavitations, surface tension, capillarity, Bulk modulus of elasticity, compressibility.
Fluid Statics: Fluid Pressure: Pressure at a point, Pascal’s law. Manometer: classification, description, and use. Hydrostatic pressure and force: horizontal, vertical, and inclined surfaces. Buoyancy and stability of floating bodies. Concept of lift and drag.



MODULE 2										              ( 8    hrs)

Fluid kinematics: Introduction, description of fluid flow, classification of fluid flow. Reynold’s number, Acceleration of fluid particles, Continuity equation, Differential equation of continuity, Potential function and Stream function, Flow net, Vorticity and Circulation.
Fluid Dynamics: Equations of motion - Euler’s equation; Bernoulli’s equation – derivation; Practical applications of Bernoulli’s equation in pipe flow and flow measurements, Momentum principle; Forces exerted by fluid flow on pipe bend; Vortex Flow – Free and Forced.


MODULE 3										              (   9 hrs)

	Flow through pipe: Loss due to friction, Minor energy losses in pipes Hydraulic Gradient Line (HGL), Total Energy Line (TEL), Power transmission in the fluid flow in pipes, fluid flow in pipes in series and parallel, Analysis of pipe networks: Hardy Cross method, water hammer in pipes and control measures, branching of pipes, three reservoir problems.

	Boundary layer theory: Assumption and concept of boundary layer theory.
Boundary-layer thickness, displacement, momentum & energy thickness, laminar and Turbulent boundary layers on a flat plate; Laminar sub-layer, smooth and rough boundaries. 
Dimensional analysis and Hydraulic similitude: Dimensional homogeneity, Rayleigh method, Buckingham’s Pi method and other methods. Dimensionless groups. Similitude, Model studies, Types of models. Application of dimensional analysis and model studies to fluid flow problem. 



MODULE 4										              ( 10    hrs)
 
Boundary layer theory: Assumption and concept of boundary layer theory.
Boundary-layer thickness, displacement, momentum & energy thickness, laminar and Turbulent boundary layers on a flat plate; Laminar sub-layer, smooth and rough boundaries. 
Dimensional analysis and Hydraulic similitude: Dimensional homogeneity, Rayleigh method, Buckingham’s Pi method and other methods. Dimensionless groups. Similitude, Model studies, Types of models. Application of dimensional analysis and model studies to fluid flow problem.


TEXTBOOK(S):
1. Hydraulics and Fluid Mechanics, P M Modi and S M Seth, Standard BookHouse
2. Fluid Mechanics with Engineering Applications, R.L. Daugherty, J.B. Franzini and E.J. Finnemore, International Student Edition, Mc GrawHill
3. Subramanya, K.: Flow in Open Channels,Tata McGrawHill



REFERENCE BOOK(S):
1. Theory and Applications of Fluid Mechanics, K. Subramanya, Tata McGrawHill
2. Fluid Mechanics and Machinery, C.S.P.Ojha,  R. Berndtsson and P.N. 
Chadramouli, Oxford University Press, 2010


CO-PO MAPPING

	PO
	PO 1
	PO 2
	PO 3
	PO 4
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Surveying and Geomatics
	IP2105
	3-0-0
	3



PREREQUISITES: Basic Civil Engineering


COURSE OUTCOMES:

CO1: Able to understand the basic of survey engineering like chain surveying, plane table surveying, levelling, countering etc..

CO2: Understand the working principles of survey instruments, measurement errors and corrective measures.

CO3: Ability to formulate and solve various problems in Theodolite surveying, Trigonometric leveling and appreciate the need for understanding various type of curves used in surveying.

CO4: Conduct field work, execute current skill and application of scientific methodology in handling field data
CO5: Using advance surveying equipment to interpret data regarding Photogrammetry surveying, counter map, aerial photographs, and Total Station survey.



MODULE 1										              (  10   hrs)

Basic Surveying: Definition & Objective, Importance, General Classification of Surveys and its Principles; Survey lines: ranging, bearing of survey lines, Survey stations, Linear, angular measurements, errors in measurement; Scales, Shrinkage of Map, Levelling: Principles, Plane table surveying, calculation of reduced levels, differential, reciprocal leveling, profile levelling and cross sectioning. Digital and Auto Level, Errors in levelling


MODULE 2										              ( 8   hrs)

Contouring: Characteristics, methods, uses. Theodolite survey: Instruments, Measurement of horizontal and vertical angle, Horizontal and vertical control - methods -triangulation survey- network- Signals. Baseline: choice, instruments and accessories, extension of base lines, corrections, Satellite station - reduction to centre - Intervisibility of height and distances - Trigonometric leveling - Axis single corrections.

MODULE 3										              (   9 hrs)

	Curves: Elements of simple and compound curves, Method of setting out, Elements of Reverse curve, transition curve - length of curve, Elements of transition curve, Vertical curves; Electronic methods: Principle of Electronic Distance Measurement, Modulation, and Types of EDM instruments, Distomat; Total Station: Parts of a Total Station, accessories, applications, advantages and field procedure for total station survey, Errors in Total Station Survey 

	Curves: Elements of simple and compound curves, Method of setting out, Elements of Reverse curve, transition curve - length of curve, Elements of transition curve, Vertical curves; Electronic methods: Principle of Electronic Distance Measurement, Modulation, and Types of EDM instruments, Distomat; Total Station: Parts of a Total Station, accessories, applications, advantages and field procedure for total station survey, Errors in Total Station Survey 



MODULE 4										              ( 8    hrs)
 
Geo-informatics: definition & importance, concept of Geoid, coordinate systems; Global Positioning Systems: Segments, GPS measurements, errors and biases; Photogrammetry Surveying: Basic concepts, perspective geometry of aerial photograph, relief and tilt displacements, terrestrial photogrammetry, flight planning, stereoscopy, aerial triangulation, radial triangulation.

TEXTBOOK(S):
4. Basak N. N. “Surveying and Levelling”, Tata McGraw-Hill Publishing Company Limited.
5. Bhavikatti, S.S., Surveying and Levelling, Vol. I and II, I.K. International 
6. Madhu, N, Sathikumar, R and Satheesh Gobi, Advanced Surveying: Total Station, GIS and Remote Sensing, Pearson India
7. Duggal S. K. “Surveying Volume I and II”, Tata McGraw-Hill Publishing Company Limited


REFERENCE BOOK(S):
3. Anji Reddy, M., Remote sensing and Geographical information system, B.S. Publications 
4. Arora, K.R., Surveying, Vol-I, II and III, Standard Book House

CO-PO MAPPING

	PO
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO1
	2
	1
	
	1
	1
	1
	
	
	1
	3
	1
	2

	CO2
	1
	3
	3
	1
	1
	
	
	
	2
	3
	2
	1

	CO3
	3
	3
	2
	1
	1
	1
	
	
	1
	2
	2
	2

	CO4
	1
	2
	2
	3
	2
	1
	
	
	1
	1
	1
	2

	CO5
	2
	2
	3
	2
	3
	
	
	
	1
	2
	2
	2











	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Building Planning and Computer aided Civil Engineering Drawing
	IP2501
	0-0-3
	1.5



PREREQUISITES: Engineering Graphics & Design


COURSE OUTCOMES:

CO1: Interpret architectural and civil engineering plans effectively, facilitating clear communication in construction projects.
CO2: Utilize AutoCAD proficiently to create precise architectural and civil engineering drawings.
CO3: Generate comprehensive designs for residential and office buildings, integrating aesthetic and structural principles.
CO4: Develop detailed plans for residential structures, considering various configurations and structural requirements.
CO5: Produce accurate drawings of construction elements, adhering to industry standards and specifications.



CONTET										              (  10   hrs)

                         The drawing is to be drawn using AutoCAD.                        
1.		Introduction to computer aided drafting & coordinate system. 
2.		Exercise on Draw & Modify tool bars. 
3.		Exercise on Layer, Dimension, Texting & Block etc.
4.		Plan, elevation, side view of residential/office building
5.		Drawing of 2 bed room/3 bed room houses (single and two storeyed), ground and 
                        first floorplans, elevation and section for load bearing and framed structures
6.		Detailing of doors/windows
7.		Drawing of several types of footing, bricks work, floor, staircases, masonry, arches 
                         and lintels.  
8.		Types of steel roof trusses. 
9.		Detailing of floor and wall joints. 
10	Project on establishments like Bank building/ Post office/ Hostel/ Library/     
Hospital/Auditorium.

TEXTBOOK(S):
1. Subhash C Sharma & Gurucharan Singh (2005), “Civil Engineering Drawing”, Standard Publishers.
2. Ajeet Singh (2002), “Working with AUTOCAD 2000 with updates on AUTOCAD 200I”, Tata- Mc Graw-Hill Company Limited, New Delhi 
3. Sham Tickoo Swapna D (2009), “AUTOCAD for Engineers and Designers”, Pearson Education 
4. Venugopal (2007), “Engineering Drawing and Graphics + AUTOCAD”, New Age International Pvt. Ltd 
5. Balagopal and Prabhu (1987), “Building Drawing and Detailing”, Spades publishing KDR building, Calicut,

REFERENCE BOOK(S):
1. Malik R.S., Moe, G.S. (2009) Civil Engineering Drawing, Computes Publication Ltd New Asian 
2. Sikka, V.B. (2013), A Course in Civil Engineering Drawing, S.K.Kataria & Sons
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Hydraulic Engineering Laboratory
	IP2503
	0-0-3
	1.5



PREREQUISITES: Fluid Mechanics


COURSE OUTCOMES:

CO1: Understand the basic properties and characteristics of fluid in laboratory.
CO2: Analyse discharge measuring devices and hydraulic coefficients.
CO3: Learning continuity and Bernoulli’s equation.
CO4: Evaluate the flow field based on the Reynolds number.
CO5: Analyse the flow through open channels, perform the design of prismatic channels.



CONTENT										              (  10   hrs)

1.   	To determine the Metacentric height of a floating body.
2.   	Verification of Bernoulli’s equation.
3.   	Flow classification using Reynolds Apparatus
4.   	Determination of head loss in pipes
5.   	Determination of coefficients of discharge (Cod) of a mouth piece.
6.   	Determination of discharge coefficient (Cd) of Venturi meter.
7.   	Determination of discharge coefficient (Cd) of Orifice meters.
8.   	Analyze the flow through rectangular and V-notch.
9.   	Determination of Manning’s and Chezy’s coefficients of an open channel
 10.	Verification of momentum equation experimentally through impact of jet experiment.
11.  	Energy loss measurements in subcritical and supercritical open channel flow.
12.	Determination of boundary layer thickness in open channel flow.


TEXTBOOK(S):
1. Laboratory Manual of Fluid Mechanics and Machines by V.P. Gupta, CBS Publisher.
2. Applied Fluid Mechanics Lab Manual by Ahmari, Habib, and S. M Imran Kabir. Mavs Open Press; 2019 
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Civil Engineering Material Testing Laboratory
	IP2505
	0-0-3
	1.5



PREREQUISITES: Basic Civil Engineering


COURSE OUTCOMES:

CO1: Examine the physical properties of construction materials such as bricks, cement and steel to evaluate strength characteristics.

CO2: Document experimental procedures and results of properties of bricks, cement and steel comprehensively, facilitating clear communication and interpretation.
CO3: Analyse the experiment result data proficiently to derive meaningful insights and conclusions.

CO4: Operate laboratory equipment proficiently, ensuring accurate data acquisition during experiments.
CO5: Measure physical properties of construction materials accurately, contributing to advancements in research and development.



CONTENT										              (  10   hrs)

	1.
		Brick: 
(a)	Shape and size test for brick, 
(b)	Water absorption test for brick, 
(c)	Compressive strength of brick

	2.
		Cement and Aggregate: 
(a)	Fineness of cement, 
(b)	Soundness of cement by Lechatelierite test, 
(c)	Specific gravity of cement, 
(d)	Fineness of cement by air permeability,
(e)	Standard consistency of a given sample by Vicat test, 
(f)	Initial and final setting time of cement,
(g)	Specific gravity of Fineness fine and coarse aggregate,
(h)	modulus of fine and coarse aggregate, 
(i)	Water absorption test for fine and coarse aggregate, 
(j)	crushing value of coarse aggregate 
(k)	Compressive strength of cement mortar 
(l)	Tensile strength of cement mortar.

	3.
		Steel: 
(a)	Compression test of cast iron, 
(b)	Rigidity modulus of cast iron, 
(c)	Fatigue test of steel (cyclic loading), 
(d)	Tensile strength of steel




TEXTBOOK(S):
	IS 1077 :1992

	IS 12269:2013

	IS 269

	IS 1786:2008

	IS 383:1970

	IS 2386 (part IV):1963

	IS 4031(part VI):1988

	IS 2386 (Part VII) ,(Part VIII)& (Part X):1963

	IS 4031 (Part VI):1988
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Structural Analysis-I
	IP2102
	3-0-0
	3



PREREQUISITES: Solid Mechanics, Engineering Mechanics

COURSE OUTCOMES:

CO1: Understanding determinate and indeterminate structures, calculating the degree of indeterminacy.

CO2: Analysis of fixed and continuous beams by Force method
CO3: Analyzing beam, frame and trusses by energy methods.

CO4: Developing shear force and bending moment diagram of determinate structure by Influence Line Diagram
CO5: Identifying types of arches and calculating its bending moment, shear force, radial shear, normal thrust for three hinged arches and also understand its ILD.



MODULE 1										              (  10   hrs)

Concept of determinate and indeterminate structures, determination of degree of static and kinematic indeterminacy in plane frame and continuous structures.
Methods of Analysis: Equilibrium equations, compatibility requirements, Introduction to force and displacement methods.
Analysis of indeterminate structure by consistent deformation method, Analysis of fixed and continuous beams by Moment-Area method, Conjugate beam method and theorem of three moments

MODULE 2										              ( 10    hrs)

Energy theorems and its application, Strain energy method, Virtual work method, unit load method, Betti’s and Maxwell’s laws, Castigliano’s theorem, concept of minimum potential energy. Analysis of redundant plane trusses. Deflection of pin jointed plane trusses. Analytical method and Williot –Mohr diagram. Introduction to space truss

MODULE 3										              (   7 hrs)

	Rolling loads and influence lines for determinate structures, simply supported beams, cantilever, ILD for reaction, shear force and bending moment at a section, ILD for wheel loads, point loads and UDL, maximum bending moment envelope

	Rolling loads and influence lines for determinate structures, simply supported beams, cantilever, ILD for reaction, shear force and bending moment at a section, ILD for wheel loads, point loads and UDL, maximum bending moment envelope



MODULE 4										              ( 8    hrs)
 
Analysis of three hinged arches, Suspension cable with three hinged stiffening girders subjected to dead and live loads, ILD for Bending Moment, Shear Force, normal thrust and radial shear for three hinged arches.


TEXTBOOK(S):
1. Basic Structural Analysis by C S Reddy, McGraw Hill.
2. Elementary Structural Analysis by Norris and Wilber, McGraw Hill
3. Structural Analysis by R.C. Hibbeler, Pearson Education  


REFERENCE BOOK(S):
1. Structural Analysis-I by S.S Bhavikatti 
2. Theory of structures by S Ramamrutham
3. Structural Analysis by T.S. Thandavamoorthy, Oxford University Press
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Structural Design-I
	IP2104
	3-0-0
	3



PREREQUISITES: Solid Mechanics, Engineering Mechanics

COURSE OUTCOMES:

CO1: Understanding determinate and indeterminate structures, calculating the degree of indeterminacy.

CO2: Analysis of fixed and continuous beams by Force method
CO3: Analyzing beam, frame and trusses by energy methods.

CO4: Developing shear force and bending moment diagram of determinate structure by Influence Line Diagram
CO5: Identifying types of arches and calculating its bending moment, shear force, radial shear, normal thrust for three hinged arches and also understand its ILD.



MODULE 1										              (  10   hrs)

Constituents of concrete and its properties, Properties of concrete and reinforcing steel, Philosophy, concept and methods of reinforced concrete design, Introduction to limit state method: Limit state of collapse and limit state of serviceability. Application of limit state method to rectangular beams for flexure, shear, bond and torsion.                                             

MODULE 2										              ( 10    hrs)

Design of doubly reinforced beams. Design of T-and L-beams. Design of one way and two-way slabs

MODULE 3										              (   9 hrs)

	Design of staircases and Design of short and long columns with axial and eccentric loading, Interaction Diagram                                                      

	Design of staircases and Design of short and long columns with axial and eccentric loading, Interaction Diagram                                                      



MODULE 4										              ( 6    hrs)
Design of isolated footings, Combined footing
 


TEXTBOOK(S):
1. Reinforced concrete: Limit state by A.K. Jain.
2. Limit state design of reinforced concrete by P.C. Verghese,PHI
3. Design of Reinforced Concrete Structures: Pillai & Mennon, TMH Publications.
4.  IS456:2000, Code of practice for Plain and Reinforced Concrete, Bureau of Indian Standards, New Delhi,2000 


REFERENCE BOOK(S):
1. Subramanian, N.,”Design of Reinforced Concrete Structures”,Oxford University Press, New Delhi, 2013
2. SP16: “Design Aids for Reinforced Concrete to Bureau of Indian Standards, New Delhi,1999
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Geotechnical Engineering-I
	IP2106
	3-0-0
	3



PREREQUISITES: Engineering Mechanics

COURSE OUTCOMES:

CO1: Define index properties and engineering properties of soil and identify the soil types and classify based on index properties..

CO2: Understand the stress conditions, seepage and permeability in soils.

CO3: Apply the concept of compaction and consolidation to evaluate the settlement of foundation 
CO4: Determine the vertical stress distribution on horizontal and vertical plane below the ground surface due to various types of loading.
CO5: Evaluate the shear strength parameters of soil and perform the slope stability analysis using different methods.



MODULE 1										              (  9   hrs)

Introduction: Definition of Soil, Definition of Soil Mechanics, Definition and Scope of Geotechnical Engineering.
Origin of Soil: Rock Cycle and Origin of Soil, Soil Deposits in India, Types of Soil
Properties of Soil: Phase Diagram, Volumetric Relationship, Specific Gravity, Unit weight, Moisture Content, Relative Density, Index Properties of Soils, Important relationships between properties.
Plasticity Characteristics of Soil: Consistency of Soil, Atterberg’s Limit, Sensitivity, Thixotropy, Activity, Collapsibility, Relationship between Atterberg’s limits and Engineering Properties of Soil.
Identification and classification of Soil: Field Identification of Soil, Engineering Classification of Soil-Textural Classification, USCS, AASTHO Soil Classification System, ISSCS.
Soil Structure and Clay Mineralogy: Soil structure, Types of Soil Structure, Clay Minerals-Structure of Clay Mineral, Isomorphous Substitution, Types of Clay Minerals, Clay Water Relationship, Clay Particle Interaction.

MODULE 2										              ( 10    hrs)

Principle of Effective Stress and Capillarity: Stress in Soil-total, effective and neutral stresses and relationships, Effect of Water table Fluctuations on Effective Stress, Capillary rise in soils, Capillary Pressure.
Permeability: Bernoulli’s Equation, Darcy’s Law, Permeability of Stratified soils- (Horizontal Flow, Vertical flow), Determination of Coefficient of Permeability- (Laboratory methods, Field Methods, Indirect Methods), Factors affecting Permeability, Coefficient of Absolute Permeability.
Seepage through Soils: Laplace Equation, Flow Nets- (Properties and Application), Seepage through Earthen Dam, Piping failure, Critical hydraulic Gradient and Quick sand condition.

MODULE 3										              (   10 hrs)

	Compaction of Soils: Principle of Compaction, Methods of Compaction- (Laboratory and Field), Factors affecting Compaction, Effect of Compaction on Soil Properties, Zero Air Void Line.

	Compressibility and Consolidation of Soils: Compressibility, Consolidation, Difference between Consolidation and Compaction, primary and secondary consolidation, Terzaghi’s theory of one-dimensional consolidation, consolidation test, Determination of Compressibility parameters.

Stress Distribution in Soils: Normal and shear stresses on a plane, Boussinesq's solution for a point load, line load, strip load, uniformly loaded circular and rectangular areas, Isobar and pressure bulb concept, stress distribution on horizontal and vertical planes, Newmark's chart and its application, Contact pressure.



MODULE 4										              ( 6    hrs)
Shear Strength of Soils: Mohr-Coulomb failure criterion, shear strength parameters and determination: direct and tri-axial shear test, unconfined compression test, vane shear test. Other methods of determining the undrained shear strength of soil, stress strain characteristics of clays and sand.
Stability of Slopes: Terminology, stability of finite and infinite slopes, Swedish slip circle method and friction circle method of analysis of slopes, Bishops Method, Taylor stability Number and stability curves. 


TEXTBOOK(S):
1. Principles of Geotechnical Engineering by Braja M. Das, Cengage Learning.
2. Soil Mechanics and Foundation Engineering, by K.R. Arora, Standard Publishers


REFERENCE BOOK(S):
1. Soil Mechanics and Foundation Engineering by B.N.D. Narasinga Rao, Wiley India Pvt. Ltd.
2. Basic and applied soil mechanics, New Age International Publishers
3. Geotechnical Engineering by T.N. Ramamurthy & T.G. Sitharam, S. Chand &Co
4. Geotechnical Engineering, S.K. Gulati and M. Datta, McGrow Hill
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Transportation Engineering-I
	IP2108
	3-0-0
	3



PREREQUISITES: Basic Civil Engineering

COURSE OUTCOMES:

CO1: Understand historical development, planning of roads and apply knowledge of mathematics to design the geometrical elements of highway.

CO2: Identify the characteristics of pavement materials and basic fundamentals of traffic studies.

CO3: Analyze, design and construction of flexible and rigid pavements as per the relevant codes
CO4: Able to understand traffic flow fundamentals and plan traffic management and control.
CO5: Understand basic requirements and mechanisms for highway maintenance and drainage



MODULE 1										              (  10   hrs)

Modes of transportation, importance of highway transportation, history of road construction, Principle of highway planning, road development plans, highway alignments requirements, engineering surveys for highway location.
Geometric design- Design controls, highway cross section elements, cross slope or camber, road width, road margins, typical cross sections of roads, design speed, sight distance, design of horizontal and vertical alignments, horizontal and vertical curves.

MODULE 2										              ( 7    hrs)

Highway Materials: - Properties of subgrade, sub-base, base course and surface course materials, test on subgrade soil, aggregates and bituminous materials, Design of bituminous paving mixes.
Design of Pavements: Flexible pavements and their design using IRC:37-2018, equivalent single wheel load factor, rigid pavements, stress in rigid pavement, IRC design method (IRC:58-2015).

MODULE 3										              (   10 hrs)

	Traffic Engineering: - definition, fundamentals of traffic flow, Traffic studies on flow, speed,

	travel time, Control devices, signal design by Webster’s method; Types of intersections and channelization; Highway capacity and level of service of rural highways and urban roads, prevention of road accidents. 



MODULE 4										              ( 8    hrs)
Highway Construction: Construction of various layers, earthwork, WBM, GSB, WMM, various types of bituminous layers, joints in rigid pavements, Construction of Rigid Pavements, highway drainage. Highway Maintenance: Various types of failures of flexible and rigid pavements. 


TEXTBOOK(S):
1. Highway Engineering, by S.K. Khanna and CEG Justo, Nem Chand &Bros.
2. Transportation Engineering-Highway Engineering by C Venkatramaiah, Universities Press
3. A course in Highway Engineering by Dr. S.P. Bindra, Dhanpat Rai Publications


REFERENCE BOOK(S):
1. Principles of Highway Engineering and Traffic Analysis by Mannering Fred L.,Washburn Scottand Kilaresk Walter P., Wiley India Pvt.Ltd.
2. Traffic Engineering and Transportation Planning by Kadiyali, L.R.,Khanna Publishers
3. Transportation Engineering and Planning by Papacostas, C.S. and Prevedouros, P.D. Prentice Hall.
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Design and Detailing of Concrete Structure- (Sessional Lab)
	IP2502
	0-0-3
	1.5



PREREQUISITES: Structural Design -I


COURSE OUTCOMES:

CO1: Apply limit state method to rectangular beams for flexure, shear, bond, and torsion.
CO2: Analyse discharge measuring devices and hydraulic coefficients..
CO3: Learning continuity and Bernoulli’s equation..

CO4: Evaluate the flow field based on the Reynolds number.
CO5: Analyse the flow through open channels, perform the design of prismatic channels.



CONTENT										              (  10   hrs)

	1
	Application of Limit state method to rectangular beams for flexure, shear, bond and torsion.

	 2
	Design doubly reinforced beams, T-beams, and L-beams for structural integrity.


	 3
	Implement design principles for one-way and two-way slabs to ensure load-bearing capacity.

	 4
	Develop functional and safe staircases through structural design considerations

	 5
	Design short and long columns for axial and eccentric loading, ensuring structural stability
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	GEOTECHNICAL ENGINEERING LAB

	IP2504
	0-0-3
	1.5



PREREQUISITES: Structural Design -I


COURSE OUTCOMES:

CO1: Classify soil by physical observation..
CO2: Evaluate index properties and engineering properties of soil.
CO3: Establish the relationship between soil parameters
CO4: Classify soil using engineering features and an estimated index as per IS code.
CO5: Carry out interpolation among the estimated soil design parameters.



CONTENT										              (  10   hrs)

	Experiment 1
	Determination of water content of soil.

	Experiment 2
	Determination of specific gravity of soil grains.

	Experiment 3
	Determination of grain size distribution of soil. (i) Sieve Analysis, (ii) Hydrometer Test (Wet Analysis)

	Experiment 4
	Determination of Atterberg limits of soil. (i) Liquid Limit, (ii) Plastic Limit, (iii) Shrinkage limit

	Experiment 5
	Determination of free swell index of soil.
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	SUBJECT CODE
	L-T-P
	CREDIT

	TRANSPORTATION ENGINEERING LAB
	IP2506
	0-0-3
	1.5



PREREQUISITES: Transportation Engineering

COURSE OUTCOMES:

CO1: Able to demonstrate their Civil Engineering knowledge and skill in performing the different types of tests in road materials
CO2: Develop an engineering skill and flexibly to execute laboratory work to characterize the property of coarse/fine aggregate.
CO3: Develop an engineering skill to characterize the property of bitumen binder used in road work
CO4: Able to Evaluate the Optimum Bitumen Contents (OBC) of bituminous mix by Marshall mix design method.
CO5: Effectively use their civil engineering knowledge and current skill and tools to calculate thickness of various pavement layer and mix design.



CONTENT										              (  10   hrs)

	1.
	Determination of aggregate crushing value.

	2.
	Determination of Los Angeles abrasion value of aggregates.

	3.
	Determination of aggregate impact value.

	4.
	Determination of penetration value of bitumen.

	5.
	Determination of softening point value of bitumen.

	6.
	Determination of ductility value of bitumen.

	7.
	Determination of flash and fire point of bitumen.

	8.
	Determination of specific gravity of bitumen.

	9.
	Determination of stripping value of aggregate.

	10.
	Determination of flakiness index and elongation index of coarse aggregate.

	11.
	Determination of specific gravity and water absorption of coarse aggregate.

	12.
	Determination of CBR of soil subgrade

	13.
	Design of GSB and WMM

	14.
	Marshall method of mix design

	15.
	Demonstration of advanced equipments for characterization of pavement materials

	REFERENCES

	1. 
	IS 1203(1978): Methods for Testing Tar and Bituminous Materials: Determination of Penetration. Bureau of Indian Standards, New Delhi, India. 


	1. 
	IS 1205(1978): Methods for Testing Tar and Bituminous Materials: Determination of Softening Point. Bureau of Indian Standards, New Delhi, India 


	1. 
	IS 2386 (Part I,III,IV). (1963). Methods of test for aggregates for concrete. Bureau of Indian Standards, New Delhi, India


	1. 
	IS 73(2006): Paving Bitumen-Specification (Second Revision). Bureau of Indian Standards, New Delhi, India 


	1. 
	Ministry of Road Transport and Highways (MoRTH) (2013): Specifications for Road and Bridge Works, Section 500, Fifth Revision. Indian Roads Congress, New Delhi, India. 
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	SUBJECT NAME
	SUBJECT CODE
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	SURVEY LAB
	IP2508
	0-0-3
	1.5



PREREQUISITES: Transportation Engineering

COURSE OUTCOMES:

CO1: Understand working of different type of surveying equipment
CO2: Review the working principles of survey instruments.
CO3: Able to demonstrate their surveying knowledge to perform Chain surveying, Levelling, Theodolite surveying and Compass Surveying in field

CO4: Evaluate measurement errors and apply corrections.
CO5: Development of engineering and managerial skill to execute team work in Field Surveying.



CONTENT										              (  10   hrs)

	1.
	Study of Chain, standardization & plotting of details using chain survey

	2.
	Plotting of traverse using compass survey

	3.
	Radiation, Intersection and traversing methods using plane table survey 

	4.
	Differential levelling and Fly levelling using Dumpy level

	5.
	Measurement of horizontal and vertical angle using Theodolite

	6.
	Computation of horizontal distances and elevations by Tacheometry

	7.
	Determination of height, remote elevation, distance between inaccessible points using total station

	8.
	Determination of Area using total station and drawing map

	9.
	Traversing by total station and drawing contour map

	10.
	Measurement of angles and distances using Differential Global Positioning System (DGPS)

	
	

	
	

	REFERENCES

	1. 
	Anji Reddy, M., Remote sensing and Geographical information system, B.S.
Publications

	2. 
	Arora, K.R., Surveying, Vol-I, II and III, Standard Book House
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