ACHARYA NAGARJUNA UNIVERSITY

II/IV B.TECH. CIVIL ENGINEERING

SCHEME OF INSTRUCTION AND EXAMINATIONS

FIRST SEMESTER

	Sl.No.
	Subject Code
	Subject 

Title
	Scheme of 

Instruction

Periods

Per week
	Scheme of Examination

	
	
	
	Theory 

+

Tutorial
	Practical
	Duration of University Exam (Hrs)
	Sessional Marks
	University Marks
	Total

	1.
	CE 211
	MATHEMATICS – III
	4
	--
	3
	30
	70
	100

	2.
	CE 212
	BUILDING MATERIALS AND CONSTRUCTION
	4
	--
	3
	30
	70
	100

	3.
	CE 213
	SURVEYING – I
	4
	--
	3
	30
	70
	100

	4.
	CE 214
	STRENGTH OF MATERIALS – I 
	4 + 1
	--
	3
	30
	70
	100

	5.
	CE 215
	FLUID MECHANICS
	4 + 1
	--
	3
	30
	70
	100

	6.
	CE 216
	ENGINEERING GEOLOGY
	4
	--
	3
	30
	70
	100

	7.
	CE 217
	GEOLOGY LAB.
	--
	3
	3
	25
	50
	 75

	8.
	CE 218
	SURVEY FIELD WORK        . 
	--
	3
	3
	25
	50
	 75

	
	TOTAL     
	24+2
	6
	24
	230
	520
	750


ACHARYA NAGARJUNA UNIVERSITY

II/IV B.TECH. CIVIL ENGINEERING

SCHEME OF INSTRUCTION AND EXAMINATIONS

SECOND SEMESTER

	Sl.No.
	Subject Code
	Subject 

Title
	Scheme of 

Instruction

Periods

Per week
	Scheme of Examination

	
	
	
	Theory 

+

Tutorial
	Practical
	Duration of University Exam (Hrs)
	Sessional Marks
	University Marks
	Total

	1.
	CE 221
	CONCRETE TECHNOLOGY
	4
	--
	3
	30
	70
	100

	2.
	CE 222
	BUILDING DRAWING
	4
	--
	3
	30
	70
	100

	3.
	CE 223
	SURVEYING – II
	4
	--
	3
	30
	70
	100

	4.
	CE 224
	STRENGTH OF MATERIALS – II
	4 + 1
	--
	3
	30
	70
	100

	5.
	CE 225
	HYDRALICS & HYDRALIC MACHINES
	4 + 1
	--
	3
	30
	70
	100

	6.
	CE 226
	ENVIRONMENTAL SCIENCE
	4
	--
	3
	30
	70
	100

	7.
	CE 227
	HYDRALICS & HYDRALIC MACHINES LAB
	--
	3
	3
	25
	50
	 75

	8.
	CE 228
	S M & CONCRETE LAB
	--
	3
	3
	25
	50
	 75

	
	TOTAL
	24+2
	6
	24
	230
	520
	750


ACHARYA NAGARJUNA UNIVERSITY

III/IV B.TECH. CIVIL ENGINEERING

SCHEME OF INSTRUCTION AND EXAMINATIONS

THIRD SEMESTER

	Sl.No.
	Subject Code
	Subject 

Title
	Scheme of 

Instruction

Periods

Per week
	Scheme of Examination

	
	
	
	Theory 

+

Tutorial
	Practical
	Duration of University Exam (Hrs)
	Sessional Marks
	University Marks
	Total

	1.
	CE 311
	STRUCTURAL ANALYSIS – I
	4
	--
	3
	30
	70
	100

	2.
	CE 312
	ENVIRONMENTAL ENGINEERING-I
	4
	--
	3
	30
	70
	100

	3.
	CE 313
	WATER RESOURCES

ENGINEERING-I
	4
	--
	3
	30
	70
	100

	4.
	CE 314
	DESIGN OF CONCRETE

STRUCTURES – I
	4 + 1
	--
	3
	30
	70
	100

	5.
	CE 315
	DESIGN OF STEEL STRUCTURES –I
	4 + 1
	--
	3
	30
	70
	100

	6.
	CE 316
	GEO–TECHNICAL ENGINEERING-1
	4
	--
	3
	30
	70
	100

	7.
	CE 317
	ENVIRONMENTAL ENGG LAB
	--
	3
	3
	25
	50
	 75

	8.
	CE 318
	GEO- TECHNICAL ENGG LAB
	--
	3
	3
	25
	50
	 75

	
	TOTAL     
	24+2
	6
	24
	230
	520
	750


ACHARYA NAGARJUNA UNIVERSITY

III/IV B.TECH. CIVIL ENGINEERING

SCHEME OF INSTRUCTION AND EXAMINATIONS

FOURTH SEMESTER

	Sl.No.
	Subject Code
	Subject 

Title
	Scheme of 

Instruction

Periods

Per week
	Scheme of Examination

	
	
	
	Theory 

+

Tutorial
	Practical
	Duration of University Exam (Hrs)
	Sessional Marks
	University Marks
	Total

	1.
	CE 321
	STRUCTURAL ANALYSIS – II
	4
	--
	3
	30
	70
	100

	2.
	CE 322
	TRANSOPORTATION ENGG - I
	4
	--
	3
	30
	70
	100

	3.
	CE 323
	WATER RESOURCES

ENGINEERING-II
	4
	--
	3
	30
	70
	100

	4.
	CE 324
	DESIGN OF CONCRETE

STRUCTURES – II
	4 + 1
	--
	3
	30
	70
	100

	5.
	CE 325
	DESIGN OF STEEL STRUCTURES-II
	4 + 1
	--
	3
	30
	70
	100

	6.
	CE 326
	GEO–TECHNICAL ENGINEERING-II
	4
	--
	3
	30
	70
	100

	7.
	CE 327
	TRANSPORTATION

ENGINEERING LAB
	--
	3
	3
	25
	50
	 75

	8.
	CE 328
	COMPUTER APPLICATIONS IN CIVIL ENGINEERING LAB – I
	--
	3
	3
	25
	50
	 75

	
	TOTAL
	24+2
	6
	24
	230
	520
	750


ACHARYA NAGARJUNA UNIVERSITY

IV/IV B.TECH. CIVIL ENGINEERING

SCHEME OF INSTRUCTION AND EXAMINATIONS

FIFTH  SEMESTER

	Sl.No.
	Subject Code
	Subject 

Title
	Scheme of 

Instruction

Periods

Per week
	Scheme of Examination

	
	
	
	Theory 

+

Tutorial
	Practical
	Duration of University Exam (Hrs)
	Sessional Marks
	University Marks
	Total

	1.
	CE 411
	ADVANCED STRUCTURAL ANALYSIS – II
	4+1
	--
	3
	30
	70
	100

	2.
	CE 412
	EARTH QUAKE  ENGINEERING
	4
	--
	3
	30
	70
	100

	3.
	CE 413
	WATER RESOURCES

ENGINEERING-III

DESIGN & DRAWING
	4
	--
	3
	30
	70
	100

	4.
	CE 414
	ENVIRONMENTAL ENGINEERING – II
	4 
	--
	3
	30
	70
	100

	5.
	CE 415
	ESTIMATION & VALUATION
	4
	--
	3
	30
	70
	100

	6.
	CE 416
	ELECTICE – I
	4+1
	--
	3
	30
	70
	100

	7.
	CE 417
	COMMUNICATION LAB & TERM PAPER
	--
	3
	3
	25
	50
	 75

	8.
	CE 418
	COMPUTER APPLICATIONS IN CIVIL ENGINEERING LAB – II
	--
	3
	3
	25
	50
	 75

	
	TOTAL
	24+2
	6
	24
	230
	520
	750


ELECTIVE – I ( One of the following Subjects)



CE 416/1 : Pre stressed Concrete



CE 416/2  : Structural Dynamics



CE 416/3  : Finite Element Analysis



CE 416/4  : Advanced Surveying



CE 416/5  :  Experimental Stress Analysis

ACHARYA NAGARJUNA UNIVERSITY

IV/IV B.TECH. CIVIL ENGINEERING

SCHEME OF INSTRUCTION AND EXAMINATIONS

SIXTH  SEMESTER

	Sl.No.
	Subject Code
	Subject 

Title
	Scheme of 

Instruction

Periods

Per week
	Scheme of Examination

	
	
	
	Theory 

+

Tutorial
	Practical
	Duration of University Exam (Hrs)
	Sessional Marks
	University Marks
	Total

	1.
	CE 421
	ADVANCED DESIGN OF STRUCTURES
	4+1
	--
	3
	30
	70
	100

	2.
	CE 422
	CONSTRUCTION MANAGEMENT
	4
	--
	3
	30
	70
	100

	3.
	CE 423
	TRANSPORTATION ENGG – II
	4
	--
	3
	30
	70
	100

	4.
	CE 424
	ELECTICE -  II
	4 +1
	--
	3
	30
	70
	100

	5.
	CE 425
	ADVANCED SURVEY LAB FIELD WORK
	
	3
	3
	25
	50
	75

	6.
	CE 426
	PROJECT
	
	6
	3
	50
	100
	150

	
	TOTAL
	16+2
	9
	18
	195
	430
	625


ELECTIVE – II ( One of the following Subjects)



CE 424/1 : Adavnced Soil Mechanics



CE 424/2 : Advanced Environmental Engineering



CE 424/3 : Advanced Transportation Engineering



CE 424/4 : Advanced Fluid Mechanics



CE 424/5 : Computer Applications in Civil Engineering



CE 424/6 : Remote sensing and Photo Interpretion

 
 

CODE: CE 211

MATHEMATICS – III

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. FOURIER SERIES:

Introduction; Euler's formulae; Conditions for a fourier expansion; Functions having point of discontinuity; Change of interval; Odd and even functions; Expansions of odd and even periodic functions; Half – range series.

UNIT – 2

2. FOURIER SERIES (Continued)

Typical  wave – forms; Parsevals formula; Complex form of Fourier series; Practical harmonic analysis.

3. INTEGRAL TRANSFORMS:

Introduction; Definition; Fourier integrals; Fourier Sine and cosine integrals; Complex form of Fourier integrals; Fourier transforms; Fourier sine and cosine transforms; Fourier transforms of the derivatives of a function.

UNIT – 3

4. SOLUTION  OF ALGEBRAIC AND TRANSCENDENTAL EQUATIONS:

Newton Raphson method.

5. INTERPOLATION:

 Finite differences; Forward, backward and central differences; Symbolic relations; Differences of a polynomial; Newton's formula for interpolation; Central difference interpolation formulae – Gauss's, Stirling's, Bessel's formulae.

UNIT – 4

6. INTERPOLATION  WITH UNEQUAL INTERVALS:

Lagranges and Newton's Interpolation formulae.

7. NUMERICAL INTEGRATION:

Finding first and second order differentials using Newton's Formulae; Trapezoidal rule; Simson's rule.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Higher Engineering Mathematics by B. S. Grewal; Khanna Publishers, Delhi.

2. Introductory methods of numerical analysis by S. S. Sastry; Prentice – Hall of India Pvt. Ltd., New Delhi.

REFERENCE BOOKS:

Advanced Engineering Mathematics by Erwin Kreyszig; Wiley – Eastern Ltd., New Delhi.

CODE: CE 212

BUILDING MATERIALS & CONSTRUCTION

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. STONES:

Qualities of a good building stone; Stone quarrying; Tools for blasting; Materials for blasting; Process of  blasting;  Precautions in blasting; Dressing  of  stones; Common building stones of India.

2. BRICKS:

General; Composition of good brick earth; Harmful ingredients in  brick earth; Classification of brick earth; Manufacture of  bricks; Comparison  between clamp burning and kiln burning; Qualities of good bricks; Tests for  bricks; Classification of bricks; Colours of bricks; Size and weight of bricks;  Shape of bricks; Fire – clays; Fire – bricks; Sand – lime or calcium silicate bricks.

3. LIME:

General; Some definitions; Sources of lime; Constituents of limestones; Classification of limes; Comparison between fat lime and hydraulic lime; Manufacture of fat  lime; Manufacture of natural hydraulic lime.

UNIT – 2

4. TIMBER:

Definition; Classification of trees; Structure of a tree; Felling of trees; Defects in timber; Qualities of  good timber; Decay of timber; Preservation of timber; Fire resistance of timber; Seasoning of timber; Market forms of timber; Industrial timber; Advantages of  timber construction; Use of timber; Indian timber trees.

5. STEEL:

General; Manufacture of steel; Uses of steel; Factors affecting physical properties; Defects in steel; Market forms of steel; Properties of mild steel; Properties of hard steel; Corrosion of ferrous metals.

6. PAINTS, VARNISHES AND DISTEMPERS:

General; Painting;  Varnishing; Distempering; Wall paper; White washing; Colour washing.

7. ACOUSTICS OF BUILDINGS:

Important Technical terms; Requirements of sound effects; Factors to be considered in Acoustics of building; Sound absorbing materials; Sound insulation.

CE 212 (Contd.)

UNIT – 3

8. FOUNDATIONS:

Concept of foundations; Factors affecting selection of foundations; Types of foundations; Piles and their classification; Foundation on black cotton soils.

9. BRICK MASONRY:

Technical terms; Types of bonds in brickwork and their suitability.

10. STONE MASONRY:

Technical terms; Classification of stone masonry.

11. WALLS:

Classification of walls.

UNIT – 4

12. DAMPNESS AND DAMP PROOFING:

Causes of dampness; Methods of preventing dampness; Damp proofing materials and their classification; Methods of providing DPC under different situations.

13. FLOORS:

Technical terms; Types of ground floors; Repair of floors.

14. ROOFS:

Technical terms; Classification of roofs; Steel sloping  roofs; Roof covering materials; Types of flat roofs; Damp proofing & drainage on flat roofs.

15. SCAFFOLDING, SHORING, UNDER PINNING AND FORM WORK:

Types of scaffolding; Types of shoring; Methods of underpinning; Types of formwork; Centering.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Engineering Materials by S. C. Rangwala; Charotar Publishing House, Anad.

2. Building construction by B. C. Punmia et all; Laxmi Publications, New Delhi.

CODE: CE 213

SURVEYING – I 

Lectures

: 
4 Periods/Week  
 Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. SURVEYING & MEASUREMENTS :( 6+1 Periods )

Surveying – History; Definition; Classification; Principles of surveying; Plan and map;

Measurements – Basic Measurements and methods;

Scale – Scales used for Maps and plans

2. ERRORS IN SURVEYING : ( 6+2 Periods )

Accuracy; Precision; Sources of errors; Types of errors and their propagation; Measures of precision; weights of measurements;

UNIT – II

3. LINEAR MEASUREMENTS : ( 5 + 2 Periods )

Different methods; Ranging out; Chaining a line on a flat ground; Chaining on an uneven or a sloping ground; Chain & Tape corrections; Degree of accuracy.

4. ANGLE MEASURENTS : ( 8 Periods )

Bearings: Azimuths; deflection angles; Angles to the right; Included angles; Box sextant principle; Compass – Types, Bearings; Vernier thedolite – basic definitions, fundamental lines, Temporary adjustments; Measurement of  a horizontal angle; repetition and reiteration methods of horizontal angle measurement. Measurement of vertical angle; Source of errors in theodolite survey.
UNIT – III 

5. CHAIN AND COMPASS SURVEYING : (10 + 5 Periods)

Principles of chain surveying; Basic definitions; Equipment used for chain survey; Field work; Offsets; Obstacles in chain survey;

Prismatic compass; Magnetic Dip and Declination; Local attraction; Traversing; chain and compass surveying; field work; Plotting of a survey work; Limits of accuracy.

Plane table and its accessories; setting up; Plane tabling methods, Resection by trial and error method. Errors in plane tabling;

UNIT – IV

6. SIMPLE LEVELLING : ( 5+3 Periods)

Basic definitions; Curvature and Refraction; Different methods of leveling; Classification of direct leveling methods; Levels –Dumpy level, Tilting level, Auto level; Levelling staff; Level field book; Profile leveling; Cross sectioning; Reciprocal leveling; Sources of errors in leveling; Degree of Precision.

7. CONTOURING : ( 7 Periods ) 

Methods of representing relief; Contouring; contour interval; Characteristics of contours; Methods of locating contours; Direct and indirect methods contouring; Interpolation and sketching of contours; Location of a contour gradient – Ceylon ghat Tracer; Uses of contour maps; Contouring in plane table survey – Indian Pattern Tangent Clnometer.
TEXT BOOK:

1. Surveying Vol. 1 by Dr. K. R. Arora; Standard Book House;

2. Plane Surveying by AM Chandra, New Age International (P) Ltd.

CODE: CE 214

STRENGTH OF MATERIALS – I

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial

:
1 Period/Week

University exam. marks:
70

University Exam.
: 
3 Hours
                            

UNIT – 1

1. STRESS – AXIAL LOAD:

Introduction;  Method of Sections; Stress; Axial  load; Normal  stress; Average shearing stress; Problems in Normal and shearing stress.

2. STRAIN – HOOKE'S LAW – AXIAL LOAD PROBLEMS:

Introduction;  Strain; Stress – Strain  diagram; Hooke's Law; Deflection of axially loaded rods and composite bars; Statically indeterminate members under axial loads; Poisson's ratio; Generalized Hooke’s law; Shearing stresses on mutually perpendicular planes; Hooke’s law for shearing stress and strain; Bulk modules; Relation between elastic constants; Temperature stresses.

UNIT – 2

3. SHEAR FORCES AND BENDING MOMENTS
Introduction;  Diagramatic conventions for supports; Diagramatic conventions for loading; Classification of beams; Concept of shear force and bending moment; Shear force and bending moment diagrams for statically determinate beams and frames.

UNIT – 3

4. PURE BENDING OF BEAMS:

Introduction; Some important limitations of the theory; Basic assumptions; The flexure formula; Computation of the moment of inertia; Remarks on the flexure formula.

5. SHEARING STRESSES IN BEAMS:

Introduction; Relation between shear and bending moment; Shear flow; The shearing stress formula for beams; Shear stress distribution for various sections; Shear centre.

UNIT – 4

6. TORSION:

Introduction; Application of method of sections; Basic assumptions; The torsion formula; Design of circular members in torsion; Angle of twist of circular members.

7. SPRINGS:

Stresses in closely coiled helical springs; Deflection of closely coiled helical springs.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Mechanics of Materials by E. P. Popov; Prentice–Hall of India Pvt. Ltd., New Delhi.

2. Strength of Materials by S. Ramamrutham & R. Narayan; Dhanpat Rai Publishing Co.(P) Ltd., New Delhi.

CODE: CE 215

FLUID MECHANICS

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial

:
1 Period/Week

University exam. marks:
70

University Exam.
: 
3 Hours
                            

UNIT - 1

1. PROPERTIES OF FLUID:

Introduction; Properties of Fluid; Units of measurement; Fluid Continuum; Newtonian and Non - Newtonian fluids; Vapour pressure.

2. FLUID STATICS:

Variation of static pressure; Absolute and gauge pressure; Pressure measurement by mechanical gauges and manometers; Pressure on plane surfaces and curved surfaces.

3. BUOYANCY:

Buoyancy; Stability of submerged bodies and floating bodies; Metacentre and metacentric height.

UNIT – 2

4. KINEMATICS OF FLUID MOTION: 

Methods of describing fluid motion; Classification of flow; Steady, unsteady, uniform and non-uniform flows; Laminar and turbulent flows; Three, two and one dimensional flows; Irrotational and rotational flows; Streamline; Pathline; Streakline; Equation for acceleration; Convective accelaration; Local acceleration; Continuity equation; Velocity potential and stream function; Flownet; Vortex flow – free vortex and forced vertex flow.

5. DYNAMICS OF FLUID FLOW: 
Euler’s equation of motion; .Bernoulli’s equation; Energy correction factor; Momentum principle; Applications of momentum equation; Force exerted on a pipe bend.

6. FLOW MEASUREMENTS IN PIPES:

Discharge through venturi meter; Discharge through orifice meter; Discharge through flow nozzle; Measurement of velocity by Pitot tube.

UNIT – 3

7. FLOW THROUGH ORIFICES AND MOUTH PICES:

Flow through  orifices; Determination of coefficients for an orifice; Flow through large rectangular orifice; Flow through submerged orifice; Classification of mouthpieces; Flow through external and internal cylindrical mouthpiece. 

8. FLOW OVER NOTCHES & WEIRS:

Flow through rectangular, triangular and trapezoidal notches and weirs; End contractions; Velocity of approach; Broad crested weir.

9.  BOUNDARY LAYER FLOW:

Boundary layer growth over a flat plate, Boundary layer thickness, Laminar and turbulent boundary layers, drag over a flat plate, separation of boundary layer.

CE 215 (Contd.)

UNIT – 4

10. ANALYSIS OF PIPE FLOW:

Energy losses in pipelines; Darcy – weisbach equation; Minor losses in  pipelines; Concept of equivalent length; Hydraulic power transmission through a pipe; Siphon; Pipes in series, parallel & branched pipes; Water hammer.

11. LAMINAR FLOW:

Reynold’s experiment; Critical velocity; Steady laminar flow through a circular pipe; 

12. TURBULENT FLOW IN PIPES:

Characteristics of turbulent flow, Prandtl’s mixing length theory, Hydrodynamically smooth and rough boundaries, Velocity distribution, Friction factor for pipe flow, Moody’s diagram.
NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which is a compulsory question.

TEXT BOOK:

Fluid Mechanics by A. K. Jain; Khanna Publishers; Delhi. 

Hydraulics and Fluid Mechanics by P. N. Modi & S. N. Seth; Standard book house; New Delhi.
REFERENCE BOOKS:

Fluid Mechanics and Hydraulic Machines by R. K. Bansal; Laxmi Publications; New Delhi.
CODE: CE 216

ENGINEERING GEOLOGY

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. INTRODUCTION:

Branches of geology, Importance of geology in Civil engineering.

2. PHYSICAL GEOLOGY:

Geological processes; Weathering – Process, Classification, Weathering of rocks, Soil formation, Soil profile; Erosion – Types of erosion, Agents of erosion, Civil engineering importance of the process of erosion.

3. MINERALOGY:

Definition of mineral; Significance of different physical properties in mineral identification; Common rock forming minerals and their identification; Clay minerals – Identification, Structure and Composition.

UNIT – 2

4. PETROLOGY:

Introduction; Civil engineering importance of petrology; Rock cycle.

5. IGNEOUS ROCKS:

Formation; Classification; Structures and textures.

6. SEDIMENTARY ROCKS:

Formation; Classification; Structures and textures.

7. METAMORPHIC ROCKS:

Types of metamorphism; Factors of metamorphism; Classification; Structures and textures.

8. ENGINEERING PROPERTIES OF ROCKS:

Different Engineering property tests for rocks; In Situ Tests for Deformability Tests, Shear tests, Strength Tests for Interna Stresses; Improvement in the Properties of Rock Mass; Engineering Classification of Rock Mass.

UNIT – 3

9. STRUCTURAL GEOLOGY:

Introduction; Causes for development of structures; Strike and dip; Folds; Faults; Joints; Unconformity.

10. IMPORTANCE OF GEOLOGICAL STRUCTURES:

Effects of folds, faults, and joints and their civil engineering importance.

11. EARTHQUAKES:

Classification and causes; Intensity and magnitude and their measuring scales; Effects of earthquakes; Seismic belts; Civil Engineering considerations in seismic areas; Seismic zones of India.

12. LAND SLIDES:

Classification; Causes and effects; Preventive measures.

CE 216 (Contd.)

UNIT – 4

13. GEOPHYSICAL INVESTIGATIONS:

Introduction; Surface investigations – Geological mapping and Remote sensing techniques; Sub surface investigations – Drilling methods; Geophysical methods of investigation – Classification, Principles of exploration geophysics, Civil engineering importance of geophysical methods; Electrical resistivity method; Seismic refraction method.

14. DAMS:

Types of dams; Geological considerations for the selection of dam sites; Stages of investigation; Case histories of some dam failures; Geology of some Indian dam sites.

15. TUNNELS:

Purpose of tunneling; Effects of tunneling; Geological considerations for tunneling; Over break; Geology of some tunnel sites;

16. ENVIRONMENTAL GEOLOGY:

Introduction; Human Settlement; Soil Degradation and Conservation; Mining Activity; Effect of Dams and Reservoirs; Fossil and Global Warming; Groundwater Quality and Fluoride Problem.
NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOK:

A text Book of Engineering Geology by N. Chennakesavulu; Macmillan India Ltd., Delhi.

REFERENCE BOOKS:

1. Engineering Geology For Civil Engineers by D. Venkata Reddy; Oxford & IBH Publishing Company Pvt. Ltd., New Delhi.

2. Engineering and General Geology by Parbin Singh; S. K. Kataria & Sons, New Delhi.

3. Rock Mechanics for Engineers by DR.B.P.Varma, Khana Publishers, Delhi-6.

CODE: CE 217

GEOLOGY LABORATORY

Practicals 

: 
3 Periods/Week
Sessional marks
:25

University exam.
:
3 Hrs.


University exam. marks:
50

1. Study of minerals by physical properties.

2. Identification and textual study of rocks.

3. Study of engineering properties of rocks.

4. Experiments on rock testing – porosity.

5. Compressive strength of rocks.

6. Slake and durability test.

7. Moisture content / water absorption test.

8. Study of rock quality designation index (RQD).

9. Study of structural problems.

10. Study of geological maps and their cross section.

11. Electrical resistivity method for analysis of data for the identification of ground water potential and its quality and determination of thickness of strata.

12. Seismic Hammer sounding method to determine thickness and type of sub surface strata.

13. Study and interpretation of satellite imageries.

14. Study of structural and tunnel models. 

 CODE: CE 218

SURVEYING FIELD WORK

Practicals

: 
3 Periods/Week
Sessional marks
: 
25

University exam.
:
3 Hrs.


University exam. marks :
50

I) CHAIN & COMPASS SURVEY:

1. Chaining of a line using Cain/Tape/Tacheometer and Recording of details along the chain line.

2. Measurement of area – Cross staff survey.

3. Traversing by compass and graphical adjustment.

4. Determination of distance between two inaccessible points.

II) SIMPLE LEVELLING:

5.  Measurement of elevation difference between two points using any leveling Instrument

6.  Elevation difference between two points by Reciprocal leveling method.

7.  Profile Levelling – Plotting of Profile.

8.  contouring of a small area by method of Blocks/Tacheometric Survey.

III) PLANE TABLE SURVEY:

9.  Determination of the distance between two inaccessible points.

10.   Plotting of a building by plane table Traversing 

11.   Resection by Trial and Error method.

IV) THEODOLITE:

12.   Measurement of horizontal and vertical angles.

13.   Determination of distance between two inaccessible points.
CODE: CE 221

CONCRETE TECHNOLOGY 

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. CEMENT:

General; Cement and lime; Chemical composition of ordinary Portland cement; Functions of cement ingredients; Hydration of cement; Structure of Hydrated cement; Water requirements for hydration; Site for cement factory; Manufacture of ordinary Portland cement; Storage of cement; Uses of cement.

Types of cement and its properties; Field tests for cement; Chemical composition test; Laboratory tests for cement; Grades of cement as per IS specifications.

2. AGGREGATES:

Classification; Source; Grading of Aggregates; IS : 383 requirements for aggregates; Tests on aggregates; Alkali – Aggregate reaction.

UNIT – 2

3. WATER:

General; Quality of water; Use of sea water; IS : 456 requirements.

4. MORTAR:

Functions of sand in mortar; Classification of mortars; Properties of good mortar mix and mortar; Preparation of mortar; Uses of mortar; Precautions in using mortar; Selection of mortar; Tests for mortars.

5. CEMENT CONCRETE:

Definition; Properties of cement concrete; Proportioning of concrete; Water – cement ratio.

6. ADMIXTURES IN CONCRETE:

General; Air–entraining agents; Plasticisers; Pozzolanic admixtures; Accelerators; Retardars; Miscellaneous admixtures such as damp proofers and Surface hardeners.

7. FRESH CONCRETE:

Workability of concrete; Measurement of workability; Segregation; Bleeding; Yield of Concrete.

UNIT – 3

8. MANUFACTURE OF CONCRETE:

Batching of concrete; Mixing; Transporting Concrete; Placing concrete; Compaction of concrete; Curing of concrete; Finishing.

9. HARDENED CONCRETE:

General; Water – cement ratio; Gel / space ratio; Gain of strength with age; Maturity concept of concrete; Effect of maximum size of aggregate on strength.
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10. TESTS ON HARDENED CONCRETE:

Compression test; Moulds and compacting; Curing; Failure of compression specimen; Effect of height / diameter ratio on strength; Flexural strength of concrete; Tensile strength of concrete; Non – destructive testing methods; Tests on composition of hardened concrete; Elastic properties of concrete; Relation between modulus of Elasticity and strength; Factors affecting modulus of elasticity; Creep; Factors 

affecting creep; Shrinkage; Plastic shrinkage; Mechanism of shrinkage; Factors affecting shrinkage.

UNIT – 4

11. DURABILITY OF CONCRETE:

Permeability of concrete; Sulphate attack; Methods of controlling sulphate attack; Durability of concrete in sea water; Action of foreign matter on concrete.

12. SPECIAL CONCRETE & CONCRETING METHODS:

Special concretes such as light weight concrete and no fines concrete; High density concrete; Polymer concrete and Fibre reinforced concrete; Special concreting methods – Cold weather concreting, Hot weather concreting; Gunite or shotcrete; Ferro cement.

13. CONCRETE MIX DESIGN:

Concept of mix design; Variables in proportioning; Nominal mix and design mix; Indian standard method of mix design; 

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOK:

Concrete Technology by M. S. Shetty; S. Chand & Company (Pvt.) Ltd., New Delhi.

REFERENCE BOOKS:

1. Properties of concrete by A. M. Neville; Longman Publishers. 

2. Concrete Technology by M. L. Gambhir; Tata Mc Graw – Hill Publishing Company Ltd., New Delhi.

CODE: CE 222

BUILDING DRAWING

Lectures

: 
2 Periods/Week
Sessional marks
: 
30

Drawing 

: 
2 periods/week
University exam. marks:
70

University Exam.
: 
3 Hours











UNIT – 1

1. AN  APPROACH TO PLANNING:

Site planning; Space requirement–Establishing areas for different units, Furniture requirements, Roominess, Flexibility, Sanitation, Lighting, Ventilation, Space for equipment for air–conditioning, Space for machinery etc.; Flow diagram and line plan–Grouping, Circulation, Orientation, Aspect and prospect, Privacy, Elegance and economy; Climatic considerations; Architectural composition–Unity, Mass composition, Contrast, Proportion, Scale, Accentuation and rhythm, Materials for the exterior and Expression; Colour.

2. BUILDING RULES AND BYE–LAWS:

Zoring regulations; Regulations regarding layouts or sub-divisions; Building regulations; Rules for special type of buildings; Calculation of plinth, floor and carpet area; Floor space index.

UNIT – 2

3. LINE DIAGRAMS:

Drawing line diagrams for the following:

i. Residential building

ii. School building

iii. Hospital building             

iv. Commerical building

4. BULDING ELEMENTS :

Conventional signs; Guidelines for staircase planning; Guidelines for selecting doors and windows; Terms used in the construction of stair case, door and window; Specifications for the drawing of staircase, door and window; Drawing of stair cases, doors and windows.
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UNIT – 3

5. BUILDING DRAWING:

Plan, elevation and section of:

i. Single storied residential building 

ii. Double storied residential building

iii. Single storied school building 

iv. Single storied commercial building

NOTE:

Two questions will be given from each unit out of which one is to be answered.  The questions from Units 1 and 2 carries 14 marks each and the question in Unit 3 carries 42 marks.

TEXT BOOK:

Building Drawing by M.G. Shah, C.M. Kale and S.Y. Patki; Tata McGraw-Hill Publishing Co. Ltd., New Delhi.

REFERENCE BOOKS:

1. Building Planning, Designing and Scheduling by Gurcharan Singh & Jagdish Singh; Standard Publishers Distributors, Delhi.

2. Planning & Designing Buildings by Yashwant S. Sane; Allies Book Stall, Pune

CODE: CE 223 

SURVEYING – II

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. ELECTRONIC DISTANCE MEASUREMENTS: ( 4 Periods )

Basic concepts, Classification of Electronic Radiation, Basic principle of Electronic Distance Measurement, Computing the distance from the phase differences, Total Station, Instrumental errors in EDM.

2. THEODOLITE TRAVERSE: ( 6+5 Periods )

Selection of traverse stations; Fieldwork of traversing; linear measurements; Angular measurements ( both bearings and angles); Sources of errors in theodolite traversing; Field checks in traversing; Traverse Computations – Gale’s traverse table; Methods of adjustments; Omitted measurements.

UNIT - II

3. AREAS: ( 4+2 Periods )

Introduction; Simpson’s rule; Boundaries with offsets at irregular intervals; Meridian methods; Coordinate method; Planimeter – Area of Zero circle.

4. VOLUMES: ( 6+3 Periods)

Area of cross sections – two level section only; Trapezoidal rule; Prismoidal formula; Volume from spot levels; volume from contour plan; Capacity of a reservoir.

UNIT - III

5. TACHEOMETRIC SURVEYING: ( 3 + 2 Periods )

Advantages of tacheometric surveying; Basic systems of tacheometric measurements; Determination of constants K and C; Inclined sight with staff vertical; inclined sight with staff normal to the line of sight.

6. TRIGONOMETRIC LEVELLING : ( 4+3 Periods)

Introduction; Determination of the level of the top of an object, When its base is accessible and When its base is not accessible; Determination of the height of the object when the two instrument stations are not in the same vertical plane; Axis signal correction; Difference in elevation by single observation and reciprocal observations.

7. SETTING OUT WORKS : ( 3 Periods)

Control station; Horizontal control; Reference grid; Vertical control; Positioning of a structure; Setting out a foundation: Setting out with a theodolite; Graded stakes; setting out a sewer; Setting out a culvert.

CE 223 (Contd.)

UNIT - IV
8. CIRCULAR CURVES : ( 6+3 Periods )

Basic definitions; Designation of a curve; Relationship between radius and degree of curve; Elements of a simple circular curve; Location of the tangent points; selection of peg interval; Methods of setting out; Problems in setting out curves; Setting out compound curves setting out reverse curves.

9. TRIANGULATION : ( 4+2 Periods)

Principles of triangulation; Uses of triangulation survey; Classification of triangulation; Field and office work in triangulation – Selection of triangulation stations, Signals and towers, Satellite station; Base line & Extension of the base line;


Text Books:

1. Surveying Vol I & II by K R Arora, Standard Book house.

2.   Fundamentals of Surveying by S K Roy, Prentice- Hall of India Private Ltd.
CODE: CE 224

STRENGTH OF MATERIALS – II

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours














UNIT – 1

1. ANALYSIS OF PLANE STRESS:

Introduction;  Equations for the transformation  of plane stress; Principal Stresses; Principal planes; Maximum shearing stresses; Mohr's circle of stress; Construction of Mohr's circle of stress.

2. STRAIN ENERGY

Introduction; Elastic strain energy for uniaxial stress; Elastic strain energy in pure bending; Elastic strain energy for shearing stresses; Strain energy for multiaxial states of stress.

UNIT – 2

3. COMPOUND STRESSES:

Introduction; Principle of superposition and its limitation; Stress distribution of the section of an eccentrically loaded rectangular column; Middle third rule; Core or kernel of a section; Dam problem.

4. THIN WALLED PRESSURE VESSELS:

Thin cylinders; Circumferential and longitudinal stresses; Riveted cylindrical boilers; Wire bound thin pipes; Thin spherical shells; Cylinder with hemispherical ends.

UNIT – 3

5. FAILURE THEORIES:

Introduction; Maximum normal stress theory; Maximum shearing stress theory; Maximum strain energy theory; Maximum distortion energy theory; Comparison of theories.

6. COLUMNS:

Introduction; Stability  of  equilibrium; The Euler’s formula  for columns with different end restraints; Limitations of the Euler’s formulas; Generalized Euler buckling - load formulas; The Secant formula; Rankine’s empirical formula.
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UNIT – 4

7. DEFLECTION OF STATICALLY DETERMINATE BEAMS:

Introduction; Strain-curvature and Moment-Curvature relations; The governing differential equation for deflection of  elastic beams;  Alternative  differential equations of elastic beams; Solution of beam deflection problem by direct integration; Introduction to the Moment  Area  Method; Derivation  of the Moment-Area theorems; Conjugate-beam method; Slope and deflection of beams using moment – area method and conjugate – beam method.

 NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Structural analysis by S S  Bhavikatti – V K Publishers.

2. Theory of structures by S. P. Timoshenko & D. H. Young;

3. Strength of Materials by S. Ramamrutham & R. Narayan; Dhanpat Rai Publishing Co. (P) Ltd., New Delhi.

CODE: CE 225

HYDRAULICS & HYDRAULIC MACHINES

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours














UNIT – 1

1. UNIFORM FLOW:

Introduction, Classification of flows and channels; Chezy, Manning's, Bazin, Kutter's Equations; Hydraulically efficient  channel  sections - Rectangular, Trapezoidal  and Circular channels; Hydraulic Design of open channel; Velocity distribution; Pressure distribution.

2. NON – UNIFORM FLOW:

Concept of specific energy; Specific energy curves; Critical flow; Critical flow in a rectangular channel; Critical slope; Different slope conditions; Channel  transitions; Momentum principle applied to open channel flow; Specific  force; Specific force curve. Surges in open channels.

UNIT - 2

3. GRADUALLY VARIED FLOW:

Dynamic equation; Surface Profiles; Computation of surface profiles by single step & multi step methods; Back water Curves and Draw down curves; Examples of various types of water surface profiles; Control  section.

4. RAPIDLY VARIED FLOW:

Hydraulic jump; Elements and characteristics of hydraulic jump; Types of hydraulic jumps; Location and applications of hydraulic jump; Energy loss in a hydraulic jump.

UNIT – 3

5. MOMENTUM PRINCIPLES:

Action of jets on stationary and moving flat plates and curved vanes; Angular momentum principle; Torque and head transferred in rotodynamic machines.
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6. HYDRAULIC TURBINES:

Classification; Impulse; Reaction; Radial, Axial, mixed and tangential flow turbines; Pelton, Francis and Kaplan turbines; Runner profiles; Velocity triangles; Head and efficiency; Draft tube theory; Similarity laws; Concept of specific speed and unit quantities; Selection  of Turbines; Operational characteristics; Governing of turbines.

UNIT – 4 

7. CENTRIFUGAL PUMPS:

Manometric head; Losses and efficiencies; Work done; Working Principle; Priming; Velocity triangles; Performance and characteristic curves; Multistage and double suction pumps;  Cavitation effects; Similarity Considerations.

8. DIMENSIONAL ANALYSIS AND SIMILITUDE:

Dimensional homogenity; Rayleigh’s method; Buckingham – Pi theorem; Geometric, Kinematic and dynamic similarities; Reynold’s, Froude, Euler, Mach and Weber numbers;Model laws Partially submerged objects; Scale effect; Distorted models.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Fluid Mechanics by A. K. Jain; Khanna Publishers, Delhi

2. Hydraulics & Fluid Mechanics by P. N. Modi & S. N. Seth; Standard Book house, New Delhi

REFERENCE BOOKS:

1. Hydraulic Machines by Jagadhishlal; Metropoliton Company, Delhi

2. Fluid Mechanics & Hydraulic Machines by Dr. R. K. Bansal; Laxmi Publications, New Delhi.

CODE: CE 226

ENVIRONMENTAL SCIENECE

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

Note: Syllabus already approved by Acharya Nagarjuna University.
CODE: CE 227

HYDRAULICS & HYDRAULIC MACHINES LABORATORY

Practicals 

: 
3 Periods/Week
Sessional marks
: 
25

University exam.
:
3 Hrs.


University exam. marks :
50

1. Verification of Bernoulli's theorem.

2. Venturimeter
: Determination of Coefficient of discharge.

3. Orificemeter
: Determination of Coefficient of discharge.

4. Orifices : Determination of Coefficient of discharge by steady and unsteady flow methods.

5. Mouthpieces : Determination of Coefficient of discharge by steady and unsteady flow methods.

6. Characterization of laminar and turbulent flows by Reynold's apparatus.

7. Determination of friction factor of Pipes.

8. Determination of loss of head in pipes due to bends, sudden contractions and sudden expansion.

9. Determination of Coefficient of discharge for rectangular and V – notches.

10. Determination of Manning's and Chezy's coefficients in open channel.

11. Measurement of force due to impact of jets on vanes of different types.

12. Performance studies on Pelton turbine.

13. Performance studies on Francis turbine/Kaplan turbine.

14. Performance studies on single stage centrifugal pump.

15. Performance studies on Reciprocating pump.

16. Flow visualization by Hele - Shaw apparatus (Demonstration only).

CODE: CE 228

SM & CONCRETE LABORATORY

Practicals 

: 
3 Periods/Week
Sessional marks
: 
25

University exam.
:
3 Hrs.


University exam. marks:
50

1. To study the stress-strain characteristics of mild steel by Universal testing machine.

2. To determine the ultimate shear strength of mild steel rod in single and double shear.

3. To find the Brinnel's hardness number of the given material.

4. To find the Young's modulus of the given material by conducting bending test on simply supported beam.

5. To find the impact resistance of the given material by conducting charpy test on Impact testing machine.

6. To find the modulus of rigidity by conducting torsion test on solid circular shaft.

7. To determine the modulus of rigidity of the material of the spring.

8. To determine the initial setting time of cement with Vicat's apparatus.

9. To determine the fineness modulus of fine aggregate and coarse aggregate.

10. To find bulk density, specific gravity, void ratio and porosity of fine aggregates.

11. To find bulk density, specific gravity, void ratio and porosity of coarse aggregates.

12.  Slump cone test to determine the workability of concrete.

13.  Compaction factor test to determine the workability of concrete.

14. To find the compressive strength of concrete cubes and cylinders.

15. To determine the tensile strength of concrete by split cylinder test.

16. To determine the modulus of rupture of concrete.

CODE: CE 311

STRUCTURAL ANALYSIS – I

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial 

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours











UNIT – 1

1. DISPLACEMENTS OF DETERMINATE STRUCTURES USING ENERGY METHODS:

Maxwell’s reciprocal theorem; Maxwell – Betti’s generalised reciprocal theorem; Castigliano’s theorems; Application of Castigliano’s theorem for calculating deflection of beams, frames and trusses; Virtual work method for deflections.

UNIT – 2

2. INFLUENCE LINES FOR STATICALLY DETERMINATE STRUCTURES:

Moving  loads and influence lines; Influence lines for beam reactions; Influence lines for shearing force; Influence lines for bending moment; Calculation of maximum shear force and bending moment at a section for rolling loads; Calculation of absolute maximum bending moment; Influence lines for simple trusses. 

UNIT – 3

3. PROPPED CANTILEVERS:

Analysis of propped cantilever by method of  consistent deformations.

4. FIXED BEAMS:

Fixed moments for a fixed beam of uniform section for different types of loading; Effect of sinking of support; Effect of rotation of a support; Bending moment diagram for fixed beams.

5. CLAPEYRON'S THEOREM OF THREE MOMENTS:

Analysis  of continuous beam by Clapeyron's theorem of three moments.

UNIT – 4

6. STRAIN ENERGY METHOD:

Strain energy method for analysis of continuous beams and rigid joined plane frames up to second degree redundancy.

CE 311 (Contd.)



:: 2 ::

7. REDUNDANT PIN JOINTED FRAMES:

Analysis of pin jointed frames up to second degree redundancy; Forces in indeterminate pin jointed frames due to temperature variation and lack of fit; Composite structure.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOK:

1.
Analysis of Structures vols. : 1 & 2 by Vazirani & Ratwani; Khanna Publishers; Delhi.

CODE: CE 312

ENVIRONMENTAL ENGINEERING - I

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT - 1

1. INTRODUCTION TO WATER SUPPLY ENGINEERING:

Need for protected water supplies; Objectives of  water supply systems; Role of Environmental Engineers.

2. QUANTITY OF WATER:

Estimating requirements; Design period; Per capita consumption; Factors affecting per capita consumption; Fire demand; Fluctuations in demand; Prediction of population.

3. SOURCES & INTAKE WORKS:

Classification of sources of water supply; Choice of source; Suitability with regard to quality and quantity; Lake, river, reservoir and canal intakes. 

UNIT - 2

4. TRANSPORTATION AND PUMPING OF WATER:

Types of conduits; Capacity and design; Materials for pipes; Leakages; Types of pumps; Efficiency and choice of pumps. 

5. QUALITY OF WATER:

Impurities in water; Routine water analysis - physical, chemical  and bacteriological tests; Standards  for  drinking water; Water borne diseases

6. PURIFICATION OF WATER:

Methods of purification of water; Sequence of treatment.

7. PLAIN SEDIMENTATION AND COAGULATION:

Theory of sedimentation; Stoke’s law; Sedimentation tanks; Design aspects; Principle of coagulation; Chemicals used for coagulation; Units of coagulation plant; Optimum dose of coagulant.

UNIT - 3

8. FILTRATION OF WATER:

Theory of filtration; Filter materials; Slow sand and rapid sand filters; Construction and operation; Troubles in rapid sand filters; Pressure filters.

9. DISINFECTION OF WATER:

    
Different methods of disinfection; Chlorination; Types of clorination; Testing of chlorine.
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10. MISCELLANEOUS TREATEMENT METHODS: 

Water softening; Methods of removing temporary hardness; Methods of removing permanent hardness; Removal of colour, odour and taste from water; Defluoridation.

UNIT – 4

11. DISTRIBUTION SYSTEM:

General requirements; Classification; Methods of supply; Available pressure in the distribution system; Layouts of distribution networks; Distribution reservoirs; Functions; Types; Capacity of balancing tank; Analysis of distribution system; Methods of analysis; Appurtenances in the distribution system; Sluice valves; Check valve; Air valve; Drain valve; Hydrants; Meters.

12. PLUMBING:

Water supply – pipes and fittings; House drainage - Sanitary fittings, Traps; Plumbing system of drainage – Single stack, One pipe and Two pipe systems; Principles governing design of building drainage.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS: 

1. Elements of public health engineering by K. N. Duggal; S. Chand & Company Ltd., New Delhi.

2. Environmental Engineering Vol. I - Water supply engineering by S. K. Garg; Khanna Publishers, Delhi.

REFERENCE BOOKS:

1. Water Supply and Sanitary Engineering Vol. 1 by Gurucharan Singh; Standard Publishers Distributors, Delhi.

2. Water Supply and Sanitary Engineering by G.S. Birde; Dhanpat rai and sons, Delhi.

3. Manual on Water Supply & Treatment; CPH and EEO, Ministry of Urban Development; Govt. of India, New Delhi.

CODE: CE 313

WATER RESOURCES ENGINEERING – I

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. HYDROLOGY:

Hydrologic cycle; Precipitation types; Rain gauges; Computation of average rain fall over a basin; Run off; Factors affecting run off; Computation of run-off; Estimation of maximum rate of run-off.  

2. HYDROGRAPHS:

Hydrograph analysis; Unit hydrograph; S-hydrograph; Application of the unit hydrograph to the construction of a flood hydrograph resulting from rainfall of unit duration; Application of unit hydrograph  to construction of a flood hydrograph resulting from  two or more periods of rainfall; Construction of  unit hydrograph of different unit duration from a unit hydrograph of some given unit duration.

3. GROUND WATER – WELL IRRIGATION:

Introduction; Aquifer; Aquicludes; Aquifuge; Specific yield; Specific retention; Divisions of sub–surface water; Water table; Types of aquifers; Well hydraulics; Steady radial flow to a well–Dupuit’s theory for confined and unconfined aquifers; Tube wells; Open wells; Well shrouding and well development; Yield of an open well–Constant level pumping test, Recuperation test.

UNIT – 2

4. INTRODUCTION TO IRRIGATION:

Definition; Necessity; Scope of irrigation science; Benefits of irrigation; Ill-effects of irrigation; Types of irrigation.

5. WATER RESOURCES PLANING:

Purpose of water resource development; Classification of water resources development projects; Functional requirements of multi purpose projects; Process of project formulation; Project evaluation; Strategies for the future; Planning strategies; Management strategies.

6. METHODS OF IRRIGATION:

Methods of applying water to crops; Uncontrolled or wild flooding; Free flooding; Contour laterals; Border strip method; Check flooding; Basin flooding; Zig zag method; Furrow method;     Contour Famring; Sub-surface irrigation; Sprinkler 

irrigation; Drip irrigation.
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7. WATER REQUIREMENT OF CROPS:

Functions of irrigation water; Soil types; Suitability of soil for irrigation; Saline and alkaline soils and their reclamation; Classes and availability of soil water; Saturation capacity; Field capacity; Wilting point; Available moisture and readily available moisture; Moisture equivalent; Soil – moisture deficiency; Limiting soil moisture conditions; Depth and frequency of irrigation; Duty and Delta; Base period; Relation between Duty and Delta; Factors affecting duty; Methods of improving duty; Gross command area; Culturable command area; Culturable cultivated and uncultivated area; Kor depth and Kor period; Consumptive use of water (Evapo – Transpiration); Direct measurement of consumptive use; Irrigation efficiencies – Water conveyance efficiency, Water application efficiency, Water distribution efficiency and Consumptive use efficiency; Determination of irrigation requirements of crops; Assessment of irrigation water.

UNIT – 3

8. IRRIGATION CHANNELS – SILT THEORIES & DESIGN PROCEDURE:

Classification; Canal alignment; Inundation canals; Cross–section of  an irrigation channel; Balancing depth; Borrow pit; Spoil bank; Land width; Maintenance of irrigation channels; Silt theories–Kennedy’s theory, Lacey’s regime theory; Kennedy’s method of channel design; Silt supporting capacity according to Kennedy’s theory; Use of Garret's diagram in channel design; Lacey’s theory applied to channel design; Use of Lacey's regime diagrams; Drawbacks in Kennedy’s theory; Defects in Lacey’s theory; Comparison of Kennedy’s theory and Lacey’s theory; Sediment transport. 

9. WATER LOGGING AND CANAL LINING:

Water logging; Effects of water logging; Causes of water logging; Remedial measures; Losses in canal; Land drainage; Tile drains; Lining of irrigation channels – necessity, advantages and disadvantages; Types of lining; Design of lined canal; Economics of canal lining; Drainage and pressure release arrangements behind canal lining.   

UNIT – 4

10. DIVERSION HEAD WORKS:

Component parts of a Diversion Head work; Types of weirs; Causes of failure of weirs and their remedies; Design of weirs–Bligh’s creep theory, Lane's weighted creep theory and Khosla's theory; Silt control at  head works; Effects of construction of a weir on the regime of river.
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11. CANAL OUTLETS AND REGULATION WORKS:

Types of outlets; Non–modular outlets; Semi-module outlets; Rigid modules; Canal falls; Necessity and location of falls; Development of falls; Classification of falls; Canal regulators; Off-take alignment; Head regulators and cross-regulators; Canal escape. 

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question

TEXT BOOKS:

1. Irrigation and water power Engineering by Dr. B.C. Punmia & Dr. Pande B.B. Lal; Laxmi Publications Pvt. Ltd., New Delhi.

2. Irrigation Engineering and Hydraulic structures by S. K. Garg; Khanna Publishers, Delhi. 

REFERENCE BOOK:

Irrigation, Water Resources & Water Power Engineering by Dr. P.N. Modi; Standard Book House, New Delhi.

CODE: CE 314

DESIGN OF CONCRETE STRUCTURES – I 

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial 

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours












UNIT – 1

1. INTRODUCTION:

Loads on structure; Strength  and  serviceability; Methods of design; Codes of practice.

2. DESIGN FOR FLEXURE (WORKING STRESS METHOD):

Assumptions; Permissible  stresses in concrete and steel; Balanced design; Transformed area method; Analysis and design  for flexure of singly reinforced, doubly  reinforced and flanged sections.

UNIT – 2

3. DESIGN FOR FLEXURE (LIMIT STATE METHOD):

Assumptions;  Limit  states;  Partial  safety  factors; Modes of failure; Maximum depth of neutral axis; Analysis and design  for flexure of singly reinforced, doubly reinforced and flanged sections; Comparison of limit state method  with working stress method.

UNIT – 3

4. SHEAR AND DEVELOPMENT LENGTH:

Shear in a  homogeneous beam; Shear in R. C. beams; Diagonal  tension and diagonal compression; Design for  shear by working stress method and limit state method; Development  length;  Pull out  test; Anchorage bond; Flexural bond; Check for development length by working stress method and limit state method.

5. DEFLECTION AND CRACKING:

Span/Effective depth ratio; Calculation of short-term deflection and long term deflection; Cracking; Bar spacing controls.
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UNIT – 4

DESIGN BY WORKING STRESS METHOD:

i. Simply supported beam – Singly reinforced.

ii. Simply supported beam – Doubly reinforced.

iii. Simply supported One – way slab.

iv. Dog legged staircase.

UNIT – 5

DESIGN BY LIMIT STATE METHOD:

i. Cantilever beam.

ii. Lintel and Sunshade

iii. T – beam floor

iv. Design of a section subjected to bending moment, shear force and torsional moment

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. 

TEXT BOOKS:

1. For Working Stress Method: R.C.C.Designs by B C Punmia, Laxmi Publications, New Ddelhi

2. For Limit State Method: Reinforced Concrete (Limit State Design) by Ashok K. Jain; Nem Chand & Bros., Roorkee.

REFERENCE BOOK:

1.
Limit state theory & Design of reinforced concrete by Dr. S. R. Karve and        Dr. V. L. Shah; Pune Vidyarthi Griha Prakashan, Pune. 

2.
Design of concrete structures by Arther H.Nilson, Tata Mc Graw-Hill Publishing Co. Ltd, New Delhi.

CODE: CE 315 

DESIGN OF STEEL STRUCTURES – I 

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial 

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours






                             

UNIT – 1

1. INTRODUCTION:

Advantages and disadvantages of steel  as structural member; Rolled steel sections; Permissible stresses.

2. SIMPLE CONNECTIONS:

Fundamentals of riveted, bolted and welded connections.

3. TENSION MEMBERS:

Design  of  members in axial tension; Design of end connections with gusset plate; Lug angle; Splices.

UNIT – 2

4. COMPRESSION MEMBERS:

Design  of axially loaded compression member; Built up columns; Design of lacing and battening; Eccentrically loaded columns; Splicing of columns.

UNIT – 3

5. COLUMN BASES AND FOOTINGS:

Types of column bases; Slab base for axially loaded columns; Slab base for eccentrically loaded columns; Gusset base; Grillage foundation for a single column; 

UNIT – 4

6. BEAMS:

Introduction;  Types of sections; Lateral stability of beams;  Permissible stresses; Deflection; Web buckling; Web crippling; Diagonal buckling; Design of laterally supported beams; Built up beams; Laterally unsupported beams.
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UNIT – 5

7. ECCENTRIC CONNECTIONS:

Eccentric riveted, bolted and welded connections in the following cases:

a) When the applied moment is in the plane of connection.

b) When the applied moment is normal to the plane of connection.

8. BEAM TO BEAM & BEAM TO COLUMN RIVETED, BOLTED AND WELDED CONNECTIONS:

a) Shear connections: 

i) Framed connections

ii) Seated connections

b) Moment resistant connections:

i) Clip angle connection

ii) Split beam connection

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. 

TEXT BOOK:

1. Design of steel structures by S. K. Duggal; Tata Mc Graw – Hill Publishing Co. Ltd., New Delhi.

2. 2.   Design of steel structures by M. Raghupathi; Tata Mc Graw – Hill Publishing Co. Ltd., New Delhi.

REFERENCE BOOKS:

1. Design of steel structures by Anand S. Arya and J. L. Ajmani; Nemchand & Bros, Roorkee.

2. Design of steel structures by S. M. A. Kazimi and R. S. Jindal; Prentice – Hall of India Pvt. Ltd., New Delhi.

3. Design of Steel Structures by L. S. Negi; Tata Mc Graw – Hill Publishing co. Ltd., New Delhi.

CODE: CE 316

GEOTECHNICAL ENGINEERING - I

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

NOTE

1.   In Laboratory tests – only test procedures need be studied – no need of derivations of    the formulae used in the tests.

2.    Only test procedures according to relevant IS codes need be studied.

3.    *methods and / or formulae only – no derivation of formulae needed.

UNIT – 1

1. INTRODUCTION:

Scope of  Geotechnical Engineering; Origin  of  Soils; Formation of soils; Types of soils; Transportation of  soils; Major soil deposits of India.

2. BASIC DEFINITIONS AND RELATIONS:

Phase diagrams; Volumetric relationships; Weight  relationship; Volume-weight relationships; Specific gravity of soils; Three phase diagram in terms of void ratio; Inter–relationships;

3. INDEX PROPERTIES:

Determination of Water content, Specific gravity; Index Properties of soils; Mechanical sieve analysis; Sedimentation analysis- Stokes law*; Pipette analysis and hydrometer analysis; Limitation of sedimentation analysis; Combined sieve and sedimentation analysis; Particle size distribution curve and its uses; Determination of field density ( core cutter and sand replacement method ), Relative density.

Plasticity of soils; Consistency limits; Determination of liquid limit by Casagrande method*, Plastic limt* and shrinkage limit*; Uses of consistency limits, Plasticity index, shrinkage limit, consistency and liquidity indicies; Flow index & toughness index; Sensitivity; Thixotropy; Activity of soils;

UNIT – II

4. SOIL CLASSIFICATION:

Introduction; Particle size classification; United soils classification system; Indian standard soil classification system;

5. EFFECTIVE STRESS PRINCIPLE:

Effective stress principle; Effective stress in a siul mass under different loading conditions.

6. SOIL MOISTURE AND PERMEABILITY:

 Flow of water in soils; Darcy’s law; Validity of Darcy’s law by Reynolds number;Determination of coefficient of permeability* by constant head and variable head methods  & Indirect methods; Seepage velocity; General expression for laminar flow; Laminar flow through porous media; Factors affecting permeability; Permeability of stratified soil deposits.
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UNIT – III

7. SEEPAGE THROUGH SOILS*
Seepage pressure; Quick sand conditions; Laplace equations*; Stream* and potential functions*; Characteristics of flow net; Seepage through earth dams with horizontal filter*; Flow net for anisotropic soils.

8. COMPACTION OF SOILS:

Introduction; Standard proctor test and modified proctor test; Compaction of clayey soil and sand; Factors affecting compaction; Effect of compaction on properties of soils; Field compaction of soils and compaction control.

UNIT – IV

9. CONSOLIDATION OF SOILS:

Introduction; Initial and secondary consolidation; Spring analogy for primary consolidation; Terazaghi's theory of consolidation; Solution of basic differential equation; Consolidation tests; Determination of void ratio at various load increments-height of solids and change in voids ratio methods; Consolidation test results; Determination of coefficient of consolidation-square root of time and logarithmic time fitting methods;

10. SHEAR STRENGTH OF SOILS:

Introduction; Mohr – coulomb theory; Different types laboratory of shear strength tests*(Triaxial test Direct shear test; Unconfined compressive strength test; Vane shear test*);Different drainage conditions and their field applicability; Mohr - coulomb failure criterion; Shear characteristic of cohesive and cohesionless soils; 

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOK:

Soil Mechanics and Foundation Engineering by K.R. Arora; Standard Publishers Distributors, Naisarak, New Delhi.

REFERENCE BOOKS:

1. Geotechnical Engineering by B. J. Kasmalkar; Pune Vidyarthi Griha Prakashan, Pune.

2. Modern Geotechnical Engineering by Alam Singh; CBS Publishers & distributors Pvt. Ltd., Delhi.

3. Soil Mechanics and Foundation Engineering Vol. 1 by V. N. S. Murthy; Saikripa Technical Consultants, Bangalore.

4. Soil Mechanics and Foundation Engineering by B. C. Punmia; Laxmi Publications, Delhi.

CODE: CE 317

ENVIRONMENTAL ENGINEERING LABORATORY

Practicals 

: 
3 Periods/Week
Sessional marks
: 
25

University exam
:
3 Hrs.


University exam marks:
50

1. Determination of total, suspended and dissolved solids in water / sewage sample.

2. Determination of fixed and volatile solids in water / sewage sample.

3. Determination of turbidity of water / sewage sample.

4. Determination of alkalinity of water sample.

5. Determination of acidity of water sample.

6. Determination of temporary and permanent hardness of water sample.

7. Determination of chloride concentration of water / sewage sample.

8. Determination of PH value of water / sewage sample.

9. Determination of optimum dose of coagulant.

10. Determination of dissolved oxygen of water / sewage sample.

11. Determination of fluorides in water sample.

12. Determination of biochemical oxygen demand (BOD) of waste water.

13. Determination of Chemical oxygen demand (COD) of waste water.

14. Determination of chlorine demand and residual chlorine.

15. Determination of iron in water sample.

CODE: CE 318

GEOTECHNICAL ENGINEERING LABORATORY

Practicals
: 
3 Periods/Week
Sessional marks
  :  
25

University exam.
:
3 Hrs.

University exam. Marks:
50

1. Determination of water content by oven drying method.

2. Determination of specific gravity by

(a) Density bottle method   

(b) Pycnometer method.

3. Sieve analysis – Mechanical analysis – dry soil.

4. Hydrometer analysis.

5. Determination of liquid limit and plastic limit.

6. Determination of field unit weight by Core cutter method.

7. Determination of field unit weight by sand replacement method.

8. Determination of permeability by Constant head permeameter.

9. Determination of permeability by Variable head permeameter.

10. Determination of C and ( by direct shear test.

11. Determination of Shear strength by Vane shear test.

12. Unconfined compression test- Determination of C and (.

13. Standard proctor compaction test- Determination of OMC, MOD.

14. Modified proctor compaction test – Determination of OMC, MDD.

15. Triaxial shear test.

16. Consolidation test. 

CODE: CE 321

STRUCTURAL ANALYSIS – II

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial 

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours














UNIT – 1

1. SLOPE DEFLECTION METHOD:

Slope - deflection equations; Principles of the method; Applications of the method to the analysis of continuous beams and  portal frames (Single bay, single storey with vertical legs only) without and with sidesway.

UNIT – 2

2. MOMENT DISTRIBUTION METHOD:

Principles of the method; Application of the method to analysis of continuous beams and portal frames (Single bay, single storey with vertical legs only) without and with sidesway.

UNIT – 3

3. MULTI STOREY FRAMES (APPROXIMATE METHODS):

Substitute  frame method for gravity loads; Portal method and cantilever method for lateral loads.

4. KANI'S METHOD:

Principles  of the method; Application to continuous beams and  portal  frames (single bay,  single  storey  with vertical legs only) without and with side-sway.

UNIT – 4

5. ARCHES

Eddy's Theorem; Analysis of three hinged and two hinged Parabolic and Circular arches for Static and moving loads.

6. CABLES:

Analysis of cables under uniformly distributed and concentrated loads; Shape of the cable under self weight; Effect of temperature changes in suspension cables; Anchor cables.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOK:

Analysis of structures vols. 1 & 2 by Vazirani & Ratwani; Khanna Publishers, Delhi.

CODE: CE 322

TRANSPORTATION ENGINEERING - I

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. HIGHWAY DEVELOPMENT IN INDIA:

Brief Introduction; Jayakar Committee recommendations; Classification of roads; Highway  planning  in India.

2. HIGHWAY ALIGNMENT:

Factors controlling alignment; Engineering surveys, Drawing & report.

UNIT – 2

3. HIGHWAY GEOMETRIC DESIGN:

Highway cross section elements; Sight distance; Design of horizontal alignment; Design of vertical alignment.

4. HIGHWAY MATERIALS:

Is Soil Classification; CBR Tests; Plate bearing tests; Stone aggregates; Bitumen materials; Paving mixes.

UNIT – 3

5. DESIGN OF HIGHWAY PAVEMENTS:

Design factors; Design of flexible pavements – Group index method, CBR method, IRC recommendations; Design of Rigid pavements - Westergard's stress equation for wheel loads; IRC recommendations.

6. HIGHWAY CONSTRUCTION:

Construction of water bound macadam roads; Bituminous pavements and cement concrete pavements; Construction of joints in cement concrete pavements.

UNIT - 4

7. HIGHWAY MAINTENANCE:

Pavement  failures - Failures in flexible pavements, Failures in cement concrete pavements; Maintenance of high ways - Water bound macadam roads, Bituminous pavements, Cement concrete pavements; Pavement evaluation; Strengthening of existing pavements; Overlays.

8. HIGHWAY DRAINGAGE:

Importance of highway drainage; Requirements; Surface drainage;  Sub–surface drainage; Drainage of slopes and erosion control; Road construction in water logged areas and black cotton soils.
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NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOK:

Highway Engineering by S. K. Khanna & C. E. G. Justo; Nemchand & Brothers, Roorkee.

REFERENCE BOOKS:

Principles of Transportation Engineering by Partha Chakroborty & Aminesh Das; Prentice Hall of India, New Delhi.

CODE: CE 323

WATER RESOURCES ENGINEERING – II

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. STREAM GAUGING:

Necessity;  Selection of gauging sites; Methods of discharge measurement; Area-Velocity method; Measurement of velocity; Floats – Surface floats, Sub–surface float or Double float, Twin float, Velocity rod or Rod float; Pitot tube; Current meter; Measurement of area of flow; Measurement of width - Pivot point method; Measurement of depth – Sounding rod, Echo-sounder.

2. RIVER ENGINEERING:

Classification of rivers; Meandering; Causes of meandering; Basic factors controlling process of meandering; General features of meandering; Aggrading type of river; Degrading type of River; Cut–off; Classification of river training works; Groynes or spur.  

3. CROSS DRAINAGE WORKS:

Introduction; Types of cross - drainage works;  Selection  of suitable type of cross - drainage work;  Classification  of Aqueducts and Syphon Aqueducts; Selection  of a suitable type.

UNIT – 2

4. RESERVOIR PLANNING:

Introduction; Investigations for reservoir planning; Selection of site for a reservoir; Zones of storage in a reservoir; Storage capacity and yield; Mass inflow curve and demand curve; Calculation of reservoir capacity for a specified yield from the mass inflow curve; Determination of safe yield from a reservoir of a given capacity; Sediment flow in streams; Reservoir sedimentation; Life of reservoir; Reservoir sediment control; Multipurpose reservoir flood routing; Methods of flood routing-Graphical Method (Inflow – storage discharge curves method), Trial and error method.

5. DAMS IN GENERAL:

Introduction; Classification; Gravity dams, Arch dams, Buttress dams, Steel dams, Timber dams, Earth dams and rock fill dams; Physical factors governing selection of  type of dam and selection of site for a dam.

UNIT – 3

6. GRAVITY DAMS:

Introduction; Forces acting on a gravity dam;  Combination of loading for design; Modes of failure and criteria for stability requirements; Stability analysis; Elementary profile of a gravity dam; Practical profile of a gravity dam; Limiting height of a gravity dam; High and low gravity dams; Design of gravity dams–single step method; Galleries; Joints; Keys and water seals; Stability analysis of non–overflow section of Gravity dam.

CE 323(Contd.)



:: 2 ::

UNIT – 4

7. EARTH DAMS:

Introduction; Types of earth dams; Causes of failure of earth dams; Criteria for safe design of earth dams; Section of an earth dam; Design to suit available materials; Seepage control measures; Slope protection.

8. SPILLWAYS:

Introduction; Types of spillways; Profile of ogee spillway; Energy dissipation below spillways for relative positions of jump height curve and tail water curve; Stilling basins; Indian standards on criteria for design of hydraulic jump type stilling basins with horizontal and slopping aprons; Spillway crest gates-Types and description only.

9. WATER POWER ENGINEERING:

Introduction; Hydropower - Advantages &  disadvantages; Estimation of hydro-power; Flow duration curve; Power duration curve; Load curve; Load factor; Capacity factor; Utilization factor; Diversity factor; Load duration curve; Firm Power; Secondary power; Types of hydel schemes; Forebay; Intake structures; Penstocks; Surge tank; Tail race; Turbines; Selection of suitable type of turbine.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Irrigation and Water Power Engineering by Dr. B.C.Punmia & Dr. Pande B.B. Lal; Laxmi Publications pvt. Ltd., New Delhi.

2. Water Power Engineering by M.M. Dandekar and K. K. Sharma; Vikas Publishing House Pvt. Ltd., New Delhi. 

REFERENCE BOOKS:

1. Irrigation Engineering and Hydraulic Structure by S. K. Garg; Khanna Publishers, Delhi.

2. Irrigation, Water Resources and Waterpower Engineering by Dr. P.N. Modi; Standard Book House, New Delhi.

3. Irrigation Engineering and Hydraulic Structures by S.R. Sahasra Budhe; Katson Publishing House, Ludhiana.

CODE: CE 324

DESIGN OF CONCRETE STRUCTURES – II

Lectures
: 
4 Periods/Week

Sessional marks
: 
30

Tutorial
: 
1 period/week


University exam. marks:
70

University Exam.
: 
3 Hours








UNIT – 1

1. COLUMNS (WORKING STRESS METHOD):

General requirements; Short columns; Long Columns; Design of axially loaded columns; Design of  axially loaded circular columns with  helical  reinforcement; Eccentrically loaded columns; Uncracked section; Cracked Section for uniaxial bending.

2. CONTINUOUS SLAB (LIMIT STATE METHOD):

Design of continuous one – way slab.

3. CONTINUOUS BEAM (LIMIT STATE METHOD):

Design of continuous beam.

UNIT – 2

4. TWO WAY SLABS (LIMIT STATE METHOD):

Design and detailing of two way slabs.

5. FLAT SLABS (LIMIT STATE METHOD):

Design  and  detailing of Flat slabs by  direct  design method.

UNIT – 3

6. COLUMNS (LIMIT STATE METHOD):

Assumptions; Design of axially loaded columns; Design of  axially loaded circular columns with  helical  reinforcement; Interaction diagrams; Design of short columns and slender columns of rectangular section in the following cases 

a. Axial compression and Uni-axial bending.

b. Axial compression and bi-axial bending (Procedure only).

UNIT – 4

7. RETAINING WALLS (LIMIT STATE METHOD):

Types of retaining walls; Forces on retaining walls; Stability requirements; Design and detailing of cantilever type; Retaining wall.
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UNIT – 5

8. FOUNDATIONS (LIMIT STATE METHOD):

Design and detailing of

a. Isolated Column footings.

b. Combined footings.

c. Pile foundation.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. 

TEXT BOOKS:

1. For Working Stress Method: R.C.C.Designs by B C Punmia, Laxmi Publications, New Ddelhi

2. For Limit State method: Reinforced Concrete (Limit State Method) by Ashok K. Jain, Nemchand & Bros., Roorkee.

REFERENCE BOOK:

Limit State theory & Design of reinforced concrete by Dr. S. R. Karve & Dr. V. L. Shah; Pune Vidyarthi Griha Prakasan, Pune.

CODE: CE 325

DESIGN OF STEEL STRUCTURES – II

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial 

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours








UNIT – 1

1. STEEL WATER TANKS:

Is code specifications; Design of rectangular tank using pressed steel plate; Design of staging for a rectangular tank.

UNIT – 2

2. GANTRY GIRDER:

Loads on Gantry girders; Installation; Design of Gantry girder.

3. STEEL – CONCRETE COMPOSITE CONSTRUCTION:

Design principles; Shear connections; Composite beam design. 

UNIT – 3

4. ROOF TRUSS:

Types of trusses for different spans; Components of a roof truss; Live loads and wind loads on trusses as per I. S. Codes; Design of purlins; Design of members of roof truss; Design of end bearings; Design of bracing.

UNIT – 4

5. PLATE GIRDER:

Introduction; Elements of plate girder; Weight and economic depth of plate girder; Design of web; Design of flanges; Curtailment of flange plates; Intermediate vertical stiffeners; Horizontal stiffeners; Bearing stiffeners; Web splice; Flange splice; Connections; Design of riveted plate girder; Design of welded plate girder.

UNIT – 5

6. STEEL BRIDGES:

Introduction  to Steel bridges; Railway broad gauge loading and I. R. C. loadings; Permissible stresses; Bridge bearings, their types and applications; Design of rocker bearings and roller bearings; Design of Deck type Railway plate girder bridge.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. 

TEXT BOOK:

Design of Steel Structures' by Anand S. Arya & J. L.  Ajmani; Nemchand & Bros., Roorkee. 

CODE: CE 326

GEOTECHNICAL ENGINEERING - II

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. SUB–SOIL INVESTIGATION AND SAMPLING:

Introduction; Planning of sub-surface exploration Program; Stages in sub-surface exploration; Methods of exploration; Soil sampling and samplers; Water table location; Depth and number of borings; Bore hole logging; In-situ tests – Standard penetration test, Static cone penetration test, Dynamic cone penetration test and Vane shear tests.

2. STRESSES DUE TO APPLIED LOADS:

Stress-strain parameters; Vertical and horizontal stresses due to concentrated loads; Boussinesq and Westergarrd solutions; Isobars; Influence diagram; Newmark's influence charts; Contact pressure distribution

UNIT – 2

3. LATERAL EARTH PRESSURE & RETAINING WALLS:

Different types of lateral earth pressure; Rankine's and Coulomb’s earth pressure theories; Graphical methods; Types of retaining walls; Proportioning of retaining walls.

4. STABILITY OF SLOPES:

Definition of slope; Types of slopes; Types of slope failures; Different factors of safety; Factors affecting the stability of slopes; Assumptions in the stability analysis; Analysis of finite slopes by Culman's method; Method of slices; Friction Circle method and Taylor's stability charts; Methods of improving stability of slopes.

UNIT – 3

5. BEARING CAPACITY OF SHALLOW FOUNDATION:

Different bearing capacity equations; Types of shear failures; Effect of inclined load, eccentric load and water table on bearing capacity; Bearing capacity from in-situ tests; Methods of improving bearing capacity; Plate load test. 

6. SETTLEMENT ANALYSIS:

Settlement of foundations; Immediate and  consolidation settlements; Allowable settlement; Proportioning of a foundation for a given settlement.

CE 326 (Contd.)




:: 2 ::


UNIT – 4

7. PILE FOUNDATIONS:

Necessity of pile foundation; Classification of piles; Construction of piles; Load carrying capacity of single pile from static, dynamic and in-situ test methods; Pile load tests; Pile group and its efficiency; Settlement of pile foundation; Negative skin friction; Under-reamed pile foundation in swelling soils.

8. WELL FOUNDATION:

Forces acting on well foundation; Types, different shapes of wells; Analysis of well foundation; Individual components of well; Sinking of wells; Measures for rectification of tilts and shifts.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Soil Mechanics and Foundation Engineering by K. R. Arora; Standard Publishers Distributors, Nai Sarak, New Delhi.

2. Soil Mechanics and Foundation Engineering by B. C. Punmia; Laxmi Publications, New Delhi.

3. Soil Mechanics & Foundation Engineering Vol. II by V. N. S. Murthy, Saikripa Technical consultants, Bangalore.  

REFERENCE BOOKS:

1. Foundation Engineering by B. J. Kasmalkar; Pune Vidyarthi Griha Prakashan, Pune

2. Foundation Analysis and Design by Joseph E. Bowles; Mc Graw – Hill International Book Company

3. Foundation Engineering by W. C. Teng; Prentice Hall of India

CODE: CE 327

TRANSPORTATION ENGINEERING LABORATORY

Practicals

: 
3 Periods/Week
Sessional marks
: 
25

University exam.
:
3 Hrs.


University exam. marks:
50

A. TESTS ON AGGREGATES:

1. Aggregate Crushing value test.

2. Aggregate impact value test.

3. Los Angele’s abrasion test.

4. Deval’s attrition value test.

5. Shape test a) Flakiness index test b) Elongation index test c) Angularity number test. 

6. 10% fine value Test 

7. Gradation of Aggregate.

8. Specific gravity Test.

B. TESTS ON BITUMINOUS MATERIALS:

9. Penetration test.

10. Softening point test.   

11. Flash and fire point test.

12. Ductility test.

13. Viscosity test.

14.  Bitumen Extractions Test.

C. TEST ON BITUMINOUS MIXES: 

15. Marshall stability test.

D. TEST ON SOIL SUBGRADE:

16. California bearing ratio test.

CODE: CE 328

                                   COMPUTER APPLICATIONS 

                     IN CIVIL ENGINEERING LABORATORY-1

Practicals                 : 3 Periods/week                  

 sessional marks                :25

University Exam      :3 Hours                

             University exam marks    :50

PART-A


Students are required to prepare the following drawings using software packages like AUTO CAD.

1. Detailing of simple beam.

2. Detailing of T beam roof.

3. Plan of a single storey residential building.

4. Section of a single storey residential building.

5. Elevation of a single storey residential building.

PART - B :  PROGRAMMING


Students are required to write & execute programs to solve at least three of the following problems. Programs shall be in C or C++ language or MATLAB

1. Design of singly reinforced beam for flexure by limit state method.

2. Design of doubly reinforced beam for flexure by limit state method.

3. Design of T-beam for flexure by limit state method.

4. Design of R.C.C column of rectangular section for axial load by limit state method.

5. Analysis of water distribution networks (Hardly-cross method).

6. Design of open channel.

7. Analysis of sewer networks.

8. Design of a pile foundation

9. Geometrical design of highways.

10. Design of traffic signals.

CODE: CE 411

ADVANCED STRUCTURAL ANALYSIS

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours














UNIT – 1

1. CURVED BEAMS:

Analysis for internal forces in simply supported and continuous curved beams (including ring beams) on symmetrically placed columns for uniformly distributed loads.

2. INFLUENCE LINES FOR INDETERMINATE STRUCTURES:

Muller - Breslau Principle with applications to continuous beams and framed structures to obtain the general shape of the influence lines; Influence lines for reactions, shear force at a point and bending moment at a section of 

(a) Beam with fixed ends.

(b) 2 - span continuous beam.

UNIT – 2

3. PLASTIC BEHAVIOUR OF STRUCTURES:

Idealized  stress - strain curve for mild steel; Ultimate load carrying capacity of members carrying axial forces; Moment - Curvature relationship for flexural members; Evaluation of fully  plastic moment;  Shape factor; Collapse load factor; Upper and  lower bound theorems;  Collapse load  analysis  of  indeterminate beams and single bay, single storied portal frames.

UNIT – 3

4. FLEXIBILITY  AND  STIFFNESS  MATRICES: 

Flexibility and stiffness; Flexibility matrix; Stiffness matrix; Relationship between flexibility matrix and stiffness matrix.

5. FLEXIBILITY METHOD (MATRIX APPROACH):

Analysis of continuous beams and rigid jointed plane frames (Single bay, single storey with vertical legs only) by flexibility method with matrix approach.
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UNIT – 4

6. STIFFNESS METHOD (MATRIX APPROACH):

Analysis of continuous beams, rigid jointed plane frames (Single bay, single storey with vertical legs only) and pin jointed plane frames by stiffness method with matrix approach.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. For units 1 & 2 : Structural Analysis, Vol. II by V. N. Vazirani & M. M. Ratwani; Khanna Publishers, Delhi.

2. For units 3 & 4 : Structural Analysis – A matrix approach by G. S. Pandit & S. P. Gupta; Tata Mc. Graw – Hill Publishing Co. Ltd., New Delhi.

CODE: CE 412

EARTHQUAKE ENGINEERING

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – I

1. BASICS OF EARTHQUAKE ENGINEERING:

Types of vibrating motion; Degrees of freedom; undamped SDOF system; damped SDOF system; Response of SDOFem to harmonic loading; periodic loading, basic motion and general loading; MDOF system; Undamped and damped; Mode superposition Method; Response spectrum analysis;

UNIT – II

2. STRONG GROUND MOTION:

Introduction; measurement of strong motion; Ground motion parameter and their estimates;

3. SRISMIC HAZARD ANALYSIS:

Introduction; Identification of earthquake sources; DSHA; PSHA;

4. VIBRATION ISOLATION OF BUILDING:

Introduction; Active and passive isolation methods;

UNIT – III

5. EARTHQUAKE RESISTANT DESIGN OF MASONY STRUCTURES:

Introduction; Typical damage and failure of Masony structures; Earthquake resistance design; Repair and Rtrofitting of damaged structures;

6. EARTHQUAKE RESISTANT DESIGN OF RCC STRUCTURES:

Introduction; Typical damage and failure of RCC structures; Earthquake resistance design; Repair and Retrofitting of damaged structures;

UNIT – IV

7. EARTHQUAKE RESISTANT DESIGN OF STEEL STRUCTURES:

Introduction; Typical damage and failure of Steel structures; Earthquake resistance design; Repair and Retrofitting of damaged structures.

8. GEOTECHNICAL ASPECTS OF EARTHQUAKE RESISTANT DESIGNS:

Liquefaction – effects of liquefication;

Introduction; Scismic foundation analysis; Foundation failure due to earthquake; Foundation design; repair and retrofitting of failed foundation.

TEXT BOOKS:

1. Manual of seismic design  - J.L.Strata.


2. Guidelines for earthquake resistant non – engineered construction – IAEE

REFERENCE BOOKS:

1. Dynamics of structures by A.K.Chopra.

2. Geotechinical earthquake engineering – S.L.Kamer.

CODE: CE 413

WATER RESOURCES ENGINEERING–III

DESIGN & DRAWING

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

DESIGN & DRAWING OF THE FOLLOWING:

1. Irrigation canal. 

2. Canal drop – Notch type.

3. Canal regulator.

4. Vertical drop weir on permeable foundations.

UNIT – 2

DESIGN & DRAWING OF THE FOLLOWING:

5. Direct sluice.

6. Surplus weir of a tank.

7. Syphon Aqueduct (Type – III Aqueduct).

8. Profile of a Ogee spillway.

NOTE:

Two questions of 35 marks each will be given from  each unit out of which one is to be answered.

TEXT BOOK:

Design of Minor Irrigation and Canal Structures by C. Satyanarayana Murthy; Wiley Eastern Ltd., New Delhi.

CODE: CE 414

ENVIRONMENTAL ENGINEERING - II

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. INTRODUCTION TO SANITARY ENGINEERING:

Sanitation;  Conservancy  and  water  carriage  system; Sewerage systems; Relative merits.

2. SANITARY SEWAGE AND STORM SEWAGE:

Quantity of sanitary sewage; Factors affecting sanitary sewage; Determination of quantity of sanitary sewage; Factors affecting storm water sewage; Determination of quantity of storm water sewage.

3. SEWERS, SEWER APPURTENANCES, SEWAGE PUMPING:

Types of sewers; Design of sewers; Construction; Testing; Maintenance of sewers; Sewer appurtenances – Man holes, Drop man holes, Lamp holes, Flushing tanks, Grease and Oil traps; Inverted syphons; Street inlets; Catch basins; Storm water regulators; Sewage pumping; Types of pumps.

UNIT – 2

4. QUALITY AND CHARACTERISTICS OF SEWAGE:

Characteristics of sewage; Decomposition of sewage; Carbon, nitrogen and sulphur cycles of decomposition; BOD; COD;  Physical and chemical analysis of sewage.

5. PRIMARY TREATEMNT OF SEWAGE:

Screens; Grit chamber; Grease traps; Skimming tanks; Sedimentation tanks.

6. SEPTIC TANKS AND  IMHOFF TANKS:

Septic tank; Septic tank effluent disposal; Imhoff tank.

UNIT – 3

7. SECONDARY TREATEMNT OF SEWAGE:

Trickling filters; Principles of action; Filter types; Rrecirculation; Final settling tanks; Operational problems and remedies; Activated sludge process; Principle of action; Activated sludge process vs Trickling filter process; Features of operation; Organic loading parameters; Methods of aeration; Diffused air system; Mechanical aeration; Combined system; Sludge bulking; Sludge volume index.

8. SEWAGE DISPOSAL:

Objects; Methods; Disposal by dilution; Self purification process; Oxygen sag; Zones of pollution of river; Disposal by irrigation; Sewage sickness; Reuse of treated sewage; Ground water recharge.

CE 414 (Contd.)
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UNIT – 4

9. SLUDGE TREATEMENT AND DISPOSAL:

Characteristics of sewage sludge; Anaerobic sludge digestion process; Stages of sludge digestion; Factors affecting sludge digestion; Sludge digestion tank; High rate digestion; Sludge thickening; Sludge conditioning; Methods of dewatering the sludge; Methods of sludge disposal.

10. URBAN SOLID WASTE MANAGEMENT:

Sources; Quantities and  characteristics; Classification; Collection and transportation; Recovery and reuse; Treatment methods such as compositing, incineration, sanitary landfill and pyrolysis. 

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Elements of public health engineering by K. N. Duggal; S. Chand & Company Ltd., New Delhi.

2. Environmental Engineering vol. II – Sewage disposal and air pollution engineering by S. K. Garg; Khanna Publishers, Delhi.

3. Environmental pollution control engineering by C. S. Rao; Wiley Eastern Limited, New Delhi.  

REFERENCE BOOKS:

1. Wastewater Engineering Treatment, Disposal & Reuse by Met Calf & Eddy; Tata Mc. Graw – Hill publishing Co. Ltd., New Delhi. 

2. Water & Wastewater Technology by Mark J. Hammer; John Wiley & Sons.

3. Sewerage and sewage treatment by S. R. Kshirasagar; Roorkee Publishing House, Roorkee.

4. Manual on Sewerage & Sewage treatment; CPH and EEO, Ministry of Works and Housing; Govt. of India; New Delhi.

CODE: CE 415

ESTIMATION AND VALUATION

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. PROCEDURE OF ESTIMATING:

Methods of estimating; Main items of work; Deduction for openings; Degree of accuracy; Units of measurement.

2. METHODS OF BUILDING ESTIMATES:

Individual wall method; Centre  line method; Arch masonry calculation; Estimate of steps.

3. ESTIMATE OF BUILDINGS:

Estimate of residential building; Estimate of a building from line plan.

UNIT – 2

4. ESTIMATE OF RCC WORKS:

Standard hooks  and cranks; Estimate of RCC slab; RCC beam; RCC T–beam slab and RCC column with foundation.

5. ROAD ESTIMATING:

Estimate of earthwork; Estimate of pitching of slopes; Estimate of earthwork of road from longitudinal sections; Estimate of earthwork in hill roads. 

6. CANAL ESTIMATE:

Earthwork in canals–different cases; Estimate of earthwork in irrigation channels.

UNIT – 3

7. SPECIFICATIONS:

Purpose  and method of writing specifications; General specifications. Detailed Specifications for Brick work; R.C.C; Plastering; Mosaic Flooring; R.R.Stone Masonary.

8. ANALYSIS OF RATES:

Task or out – turn work; Labour and materials required for different works; Rates of materials and labour; Preparing analysis of rates for the following items of work:

i) Concrete ii) RCC Works iii) Brick work in foundation and super structure            iv) Plastering v) CC flooring vi) White washing.

CE 415 (Contd.)
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UNIT – 4 

9. PWD ACCOUNTS AND PROCEDURE OF WORKS:

Organization of Engineering department; Work charged establishment; Contract; Tender; Tender notice; Tender Schedule; Earnest money; Security money; Measurement book; Administrative approval; Technical sanction; Plinth area; Floor Area; Carpet area; Approximate Estimate; Plinth area estimate; Revised Estimate; Supplementary estimate.

10. VALUATION:

Cost; Price & value; Methods of valuation; Out goings; Depreciation; Methods for estimating cost depreciation; Valuation of building.

11. MISCELLANEOUS TOPICS:

Gross income; Net income; Scrap value; Salvage value; Obsolescence; Annuity; Capitalized value; Years purchase; Life of structures; Sinking fund; Standard rent; Process of fixing standard rent; Mortgage.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Estimating & Costing in Civil Engineering by B.N. Dutta; U. B. S. Publishers & Distributors, New Delhi.

2. Valuation of Real properties by S. C. Rangwala; Charotar Publishing House, Anand.

CODE: CE 416/1
ELECTIVE – I

PRESTRESSED CONCRETE

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours








UNIT – 1

1. INTRODUCTION:

Basic concepts of prestressing; Historical development; Need for High strength steel and High strength concrete; Advantages of prestressed concrete.

2. MATERIALS FOR PRESTRESSED CONCRETE:

High strength concrete; High tensile steel.

3. PRESTRESSING SYSTEMS:

Tensioning devices; Hoyer's long line system of pretensioning; Post tensioning systems; Detailed study of  Freyssinet system and Gifford – Udall system; Thermo – electric prestressing; Chemical prestressing.

4. LOSSES OF PRESTRESS:

Nature of losses of prestress; Loss due to elastic deformation of concrete, shrinkage of concrete, creep of concrete, relaxation of stress in steel, friction and anchorage slip; Total losses allowed for in design.

UNIT – 2

5. ANALYSIS OF PRESTRESS AND BENDING STRESSES:

Basic assumptions; Analysis of prestress; Resultant stresses at a section; Pressure (Thrust) line and  internal resisting  couple;  Concept of Load balancing;  Stresses  in tendons; Cracking moment.

6. DEFLECTIONS OF PRESTRESSED CONCRETE MEMBERS:

Importance of control of deflections; Factors influencing deflections; Short term deflections of uncracked members.
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UNIT – 3

7. ELASTIC DESIGN OF PRESTRESSED CONCRETE SECTIONS FOR FLEXURE:

Permissible compressive stresses in concrete as per IS 1343; Elastic design of rectangular and I – sections of TYPE 1, TYPE 2 and  TYPE 3 members.

UNIT – 4

8. SHEAR RESISTANCE:

Shear and Principal stresses; Ultimate shear resistance of prestressed concrete members; Design of shear reinforcement.

9. TRANSFER OF PRESTRESS IN PRE–TENSIONED MEMBERS & FLEXURAL BOND STRESSES:

Transmission of prestressing force by bond; Transmission length; Bond stresses; Transverse tensile stresses; End zone reinforcement; Flexural bond stresses in pre –tensioned and post – tensioned grouted beams.

10. ANCHORAGE ZONE STRESSES IN POST-TENSIONED MEMBERS:

Stress distribution in end block; Investigations on anchorage zone stresses by IS code method; Anchorage zone reinforcements; Design of anchorage and end block.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

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

2. Design of Prestressed Concrete Structures by T.Y. Lin & Ned H. Burns; John Wiley & Sons.

CODE: CE 416/2

ELECTIVE – I

STRUCTURAL DYNAMICS

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours














UNIT – 1

1. INTRODUCTION:

Comparison between static and dynamic analysis; Degrees of freedom; Undamped system; Newton’s law of motion; ‘D’ Alembert’s principle; Solution of the differential equation of motion.

2. FREE VIBATION OF SINGLE DEGREE – OF – FREEDOM SYSTEM:

Equation of motion for single degree – of – freedom system; Free undamped vibration of the SDOF system; Damped single degree – of – freedom system – Viscous damping, Equation of motion, Critically damped system, Over damped system, Under damped system and Logarithmic decrement.

UNIT – 2

3. RESPONSE OF SDOF SYSTEM TO HARMONIC LOADING:

Undamped harmonic excitation; Damped harmonic excitation; Evaluation of damping at resonance; Response to support motion; Force transmitted to the foundation.

4. RESPONSE OF SDOF  SYSTEM TO GENERAL DYNAMIC LOADING:

Impulsive loading and Duhamel’s integral; Numerical evaluation of Duhamel’s integral – undamped system; Numerical evaluation of Duhamel’s integral – Damped system.

UNIT – 3

5. GENERALIZED COORDINATES AND RAYLEIGH’S METHOD:

Principle of virtual work; Generalized SDOF system – Rigid body; Generalized SDOF system – Distributed elasticity; Rayleigh’s method; Improved Rayleigh’s method.

CE 416/2 (Contd.)



:: 2 :: 

UNIT – 4

6. STRUCTURES MODELED AS SHEAR BUILDINGS:

Stiffness equations for the shear building; Flexibility equations for the shear building; Free vibration of a shear building (Single bay two Storeyed) – Natural frequencies and normal modes.

7. FORCED MOTION OF SHEAR BUILDINGS (Two Storeyed):

Modal superposition method; Response of a shear building to base motion; Harmonic forced excitation.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOK:

 Structural Dynamics by Mario Paz; CBS Publishers & Distributors, Delhi.

REFERENCE BOOK:

Dynamic of Structures by Ray W. Clough & Joseph Penzien; McGraw-Hill, Inc.

CODE: CE 416/3

ELECTIVE – I

FINITE ELEMENT ANALYSIS

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours








UNIT – 1

1. BASIC PRINCIPLES OF STRUCTURAL MECHANICS:

Equilibrium conditions; Strain – displacement relations; Linear constitutive relations; Principle of virtual work, Energy principles; Application to finite element method.

2. ELEMENT PROPERTIES:

Displacement models; Relation between nodal degrees of freedom and generalized co – ordinates; Convergence requirements; Natural coordinate systems; Shape functions; Element strains and stresses; Element stiffness matrix; Static condensation.

UNIT – 2 

3. ISOPARAMETRIC ELEMENTS:

Two dimensional isoparametric elements; Computations of stiffness matrix for isoparametric elements; Convergence criteria for isoparametric element.

UNIT – 3

4. DIRECT STIFFNESS METHOD OF ANALYSIS AND SOLUTION TECHNIQUE:

Assemblage of elements – Direct stiffness method; Gauss elimination and matrix decomposition.

UNIT – 4 

5. PLANE STRESS AND PLANE STRAIN ANALYSIS:

Triangular elements; Rectangular elements; Isoparametric elements; Incompatible displacement models; The patch test; Reinforced concrete element; Application to plane stress analysis of a gravity dam.
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NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOK:

Finite Element Analysis – Theory and Programming by C. S. Krishnamoorthy; Tata Mc Graw – Hill Publishing Co.Ltd., New Delhi

REFERENCE BOOK:

Introduction to the Finite Element method – A Numerical method for engineering analysis by Desai & Abel; CBS Publishers & Distributors, Delhi

CODE: CE 416/4

ELECTIVE – I

ADVANCED SURVEYING

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial 

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours








UNIT – 1

1. HYDROGRAPHIC SURVEYING:

Introduction; Horizontal control; Vertical control; Shore line survey; Theory of tides; Tide gauges; Self – registering tide gauge; Soundings; Echo – sounder; Reducing soundings to a fixed datum; Method of  locating soundings from shore; Location of soundings from boat; Location of soundings from both shore and boat; Plotting of location of soundings; Submarine contours; Three – Point problem; Analytical solution of Three – Point problem; Graphical solution of Three - Point problem; Determination of direction and velocity of  current by  floats; Location  of floats  with theodolites; Current meter; Stream gauging; Weir method of measuring flow; Velocity – Area method of measuring flow; Salt – Velocity method; Salt – Dilution method.

UNIT – 2

2. PROJECT SURVEYING:

Introduction; Detailed surveys; Horizontal control; Vertical control; Methods for locations; Survey of a bridge; Survey of a dam; Survey of a tunnel; Capacity of a reservoir.

3. ROUTE SURVEYING:

Introduction; Reconnaissance; Preliminary survey; Location survey; Construction survey; Setting out slope stakes; Canal survey.

UNIT – 3

4. FUNDAMENTALS OF AERIAL PHOTOGRAMMETRY:

History;  Types of photography; Aerial cameras; Films and filters; Geometrical elements of vertical photograph; Scale; Relief  displacement; Photo and ground coordinates; Flight planning.
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5. STEREOSCOPY:

Stereoscopic vision;  Lens and mirror stereoscope; Parallax equation; Parallax bar; Measurement of heights and slopes; Ground control for aerial photography; Topo sheets; Photomaps and mosaics.

UNIT – 4

6. AERIAL PHOTOGRAPHIC INTERPRETATION:

Basic considerations; Principles of photo  interpretation; Characteristics of photographic images; Techniques of photo interpretation; Field checking; Ground truth;  Application to geology, soil survey, highway planning, urban area analysis and water resources.

7. ELECTRO – MAGNETIC DISTANCE MEASUREMENT (EDM):

Electro – magnetic waves; Modulation; Types of EDM instruments; The Geodimeter; The Tellurometer; Wild distomats.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Surveying, Vol. II by K. R. Arora; Standard Book House, Delhi.

2. Elements of Photogrammetry by Wolf, Paul R.; McGraw Hill.

3. Surveying Vol. III by B. C. Pumia; Laxmi Publications (P) Ltd., New Delhi.

CODE: CE 416/5

ELECTIVE – I

EXPERIMENTAL STRESS ANALYSIS

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial 

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours








UNIT – 1

1. INTRODUCTION TO STRAIN MEASUREMENTS:

Definition  of strain and its relation to  experimental determinations; Properties of strain gage systems; Types of strain gages; Moire method of strain analysis.

2. ELECTRICAL RESISTANCE STRAIN GAGES:

Introduction; Strain sensitivity in metallic alloys; Gage construction; Strain gage adhesives and mounting methods; Gage sensitivities and gage factor; Performance characteristics of foil strain gages; Environmental effects.

UNIT – 2

3. STRAIN GAGE CIRCUITS:

Introduction; Circuit analysis for metal strain gages and semi - conductor gages; The potentiometer and its application to strain  measurement; The Wheatstone bridge; Constant current circuits; Calibrating strain gage circuits; Effects of  lead wires, switches and slip rings.

4. ANALYSIS OF STRAIN GAGE DATA:

Introduction; Effect of transverse sensitivity; The three – element rectangular rosette, The delta rosette; Correction for transverse strain  effects; The stress gage; Plane shear gages.

UNIT – 3

5. BASIC OPTICS:

The nature of light; Wave theory of light; Reflection and Refraction; Image formation by lenses and mirrors; Optical diffraction and interference; Optical instruments – The Polariscope.
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6. MOIRE METHODS:

Introduction; Mechanism of formation of Moire  fringes; Moire fringe analysis. 

UNIT – 4

7. THEORY OF PHOTOELASTICITY:

Introduction; Temporary double refraction; The stress optic law; Effects of a stressed model in a plane polariscope.

8. TWO DIMENSIONAL PHOTOELASTICITY:

Introduction; Isochromatic fringe patterns; Isoclinic fringe patterns; Compensation techniques; Calibration methods; Separation methods; Materials for two dimensional photoelasticity; Properties of commonly employed phtoelastic materials.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOK:

Experimental  Stress Analysis by James W. Dally &  William F. Riley; Mc. Graw–Hill, INC.

REFERENCE BOOK:

Experimental  Stress Analysis & Motion Measurement by Richard C. Dove & Paul H. Adams; Prentice – Hall of India Pvt. Ltd., New Delhi.
CODE: CE 417

COMMUNICATION  LAB & TERM PAPER
Practicals

: 
3 Periods/Week
Sessional marks
: 
25

University Exam.
: 
3 Hours

University exam. marks:
50

1. ORAL COMMUNICATION:

Communication Devices – Different letter styles, Designs, Pictorial presentations, Spacing, Colour variation, etc., correctness Vs Communication; Clarity Simplicity, Exactness, Brevity, Unity, Coherence and Objectivity;

Preparing for a Speech, Delivery Techniques, Using Visual Aids, Handling a Hostile Audience, Over coming errors in Public Speaking; 

Placement and Job Interviews, Presenting the Successful Seminar;

Practicals:

 
Short Speeches


Group Discussion


Mock Press Conferences


Mock Interviews

Presenting the Seminar

2. WRITING OF LETTERS AND ARTICLES:

Gathering data, literature search, Questionnaire and Interview, Creating a Formal Technical Report, Prose Elements – Mechanical & Graphical elements, Table Construction and listing;


Different types of Articles, Common errors in Technical Writing, Conventions in Technical Writings, Punctuation, Capitalisation, Abbreviation and number.

Practicals:


Writing of

a) Letters – Business letters, Letters of enquiry, Claim and adjustments; Letter of  Application for a Job; Calling for Tenders and Quotations. Interview follow up letters, Letters of Acceptance and refusal.

b) Articles – Technical Articles and Semi – technical Articles; Popular Articles.

3. PREPARATION OF

a) Visual Aids like Transparencies

b) Electronic Presentations using power point, Flash, etc.

4. PROJECT:

Technical paper/ Technical report writing.

5. EVALUATION:

Presentation of Technical paper  of 15 min duration using OHP or LCD.

CODE: CE 418

                                   COMPUTER APPLICATIONS 

                     IN CIVIL ENGINEERING LABORATORY-2

Practicals                 : 3 Periods/week                  

 sessional marks                :25

University Exam      :3 Hours                

             University exam marks    :50

PART-A


Students are required to design any four of the following structures using Software packages like STAAD Pro/GT STRUDL/STRAP

1. Analysis & design of continuous beam.

2. Analysis & design of plane frame.

3. Analysis and design of space frame.

4. Analysis and design of roof truss.

5. Design of two – way slabs.

6. Design of isolated column footing.

7. Design of retaining wall.

PART - B

Working out rates using estimation software for the different items in a single story building.

PART - C

Planning of activities for a simple residential house project using any project management software ( MS Project or Primavira).

CODE: CE 421

ADVANCED DESIGN OF STRUCTURES

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

Tutorial 

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours








UNIT – 1

1. ELEVATED WATER TANKS: 

Design Principles; Design of circular tank with flat base slab supported on circular beam; Intze tank; Design of staging.

UNIT – 2

2. CONCRETE BRIDGES:

 
Various types of bridges; I. R. C. Specifications for road bridges.

3. CULVERTS:

Design of R. C. slab culvert.

UNIT – 3

4. T – BEAM BRIDGE:

Pigeaud’s method for computation of slab moments; Courbon’s method for computation of moments in girders; Design of simply supported T – beam bridge.

UNIT – 4

5. SUB STRUCTURE FOR BRIDGES:

Pier and abutment caps; Materials for piers and abutments; Design of pier; Design of abutment; Backfill behind abutment; Approach slab.

UNIT – 5

6. BEARINGS FOR BRIDGES:

Importance of bearings; Bearings for slab bridges; Bearings for girder bridges; Expansion bearings; Fixed bearings; Design of elastomeric pad bearing.

7. FOUNDATIONS FOR BRIDGES:

Scour at abutments and piers; Grip length; Types of foundations; Design of well foundation.

NOTE 1:

Working stress method is to be adopted for all designs.  


NOTE 2:

Two questions of 14 marks each will be given from each unit out of which one is to be answered.

TEXT BOOKS:

1. For chapter 1: Reinforced concrete structures, Vol. II by Dr. B. C. Punmia; Standard Publishers Distributors, Delhi.

2.  For remaining chapters: Essentials of Bridge Engineering by Dr. Johnson Victor; Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi.

CODE: CE 422

CONSTRUCTION MANAGEMENT

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT – 1

1. INTRODUCTION:

Construction projects; Project management; Main causes of project failure.

2. PLANNING AND SCHEDULING:

Steps involved in planning; Objectives; Principles; Advantages; Limitations; Stages of planning; Scheduling, Preparation of construction schedules; Methods of scheduling; Bar charts; Mile stone charts; Controlling; Job layout; Factors affecting job layout; Project work break down; Activities involved; Assessing activity duration.

UNIT – 2

3. PROJECT MANAGEMENT THROUGH NETWORKS:

Objectives of network techniques; Fundamentals of network analysis; Events; Activities; Dummies; Types of networks; Choice of network type; Advantages of network techniques over conventional techniques.

4. PROGRAM EVALUATION AND REVIEW TECHNIQUE (PERT): 

Introduction; Time estimates; Earliest expected time; Latest allowable occurrence time; Slack; Critical path; Probability of completion time for a project.

5. CRITICAL PATH METHOD  (CPM):

Introduction; Difference between CPM and PERT; Earliest event time; Latest event time; Activity time; Float; Critical activities and critical path.

6. COST CONTROL:

Direct cost; Indirect cost; Total project cost; Optimization of cost through networks; Steps involved in optimization of cost.

UNIT – 3

7. RESOURCE MANAGEMENT (MANPOWER):

Introduction; Resource smoothing; Resource levelling; Establishing workers productivity.

8. RESOURCE MANAGEMENT  (MATERIALS):

Objectives of material management; Costs; Functions of material management department; ABC classification of materials; Inventory of materials; Material procurement; Stores management.

9. RESOURCE MANAGEMENT (MACHINERY):

Classification of construction equipment; Earth moving equipment; Excavation equipment; Hauling equipment, Earth compaction equipment; Hoisting equipment; Concreting plant and equipment; Time and motion study; Selection of equipment– Task consideration, Cost consideration; Factors affecting the selection; Factors affecting cost owning and operating the equipment; Equipment maintenance.
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UNIT – 4

10. QUALITY CONTROL:

Importance of quality; Elements of quality; Organization for quality control; Quality assurance techniques; Documentation; Quality control circles; Total quality management; ISO – 9000.

11. SAFETY MANAGEMENT:

Accident prevention programme; Immediate attention in case of accident; Approaches to improve safety in construction; Safety benefits to employers, employees and customers; Prevention of fires in construction industries; Fault free analysis; Safety information system; Safety budgeting.

12. MANAGEMENT INFORMATION SYSTEM IN CONSTRUCTION:

Communication tools; Management of information with computer; Project management information system concept; Computer as a decision making tool; Decision making by data base enquiry system; Knowledge based expert system in construction.

13. PROJECT ECONOMICS:

Modern school of thoughts; Business cycle; Capital; Assets; Money; Bond; Equity; Real assets; Marginal productivity of capital; Annuity; Profit; Discounted cash flow analysis; Payback period; Return on investment; Benefit cost ratio.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question

TEXT BOOKS:

1. Construction Engineering and Management by Dr. S. Seetharaman; Umesh Publications, Nai Sarark, Delhi.

2. Fundamentals of PERT/CPM and Project Management by S. K. Bhattacharjee; Khanna Publishers, Nai Sarak; Delhi.

REFERENCE BOOKS:

1. Construction Management & Planning by B. Sengupta & H. Guha; Tata Mc Graw – Hill Publishing Co. Ltd., New Delhi.

2. Construction Planning, Equipment & Methods by Peurifoy R. L.; Mc Graw – Hill International Book Company.

3. PERT  & CPM Principles and applications by L. S. Srinath; Affiliated East West Press. 
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TRANSPORTATION ENGINEERING – II

Lectures

: 
4 Periods/Week
Sessional marks
: 
30

University Exam.
: 
3 Hours

University exam. marks:
70

UNIT - 1

RAILWAY ENGINEERING

1. INTRODUCTION:

Role of railways in transportation; Comparison of railway and highway transportation; Development of railway systems with particular reference to India; Classification of railways.

2. RAILWAY TRACK:

Alignment of railway track; Requirement of Good track, Alignment, Gauges in Railway track, Railway track cross – sections; Coning of wheels.

3. RAILS & RAIL JOINTS:

Functions of rails; Requirements of rails; Types of rails sections; Standard rail sections; Length of rails; Rail failures; Wear on rails, Creep of rails.

Requirements of an ideal joint; Types of rail  joints; Welding of rails.

4. SLEEPERS:

Functions of sleepers; Requirements of sleepers; Classification of Sleepers – Timber sleepers, Metal sleepers & Concrete sleepers; Comparison of different types of sleepers.

5. TRACK FITTINGS & FASTERINGS:

Types of fittings & fastenings, definitions, Fish plates, Elastic fastenings.

6. BALLAST:

Functions and requirements of ballast; Types of ballast; Renewal of ballast.

UNIT – 2

7. GEOMETRIC  DESIGN  OF TRACK:

Necessity; Gradients & Gradient Compensation; Elements of horizontal alignment; Super elevation; Cant deficiency and cant excess; Negative Super elevation; Length of Transition Curve, Length of vertical curve.
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8. POINTS AND CROSSINGS:

Functions of components of turnout; Design of turnout, Crossings.

9. STATIONS AND YARDS:

Site selection for railway station; Requirements of railway station; Classifications; Station yards; Level crossing.

10. SIGNALLING:

Objects of signaling; Classification of signals; Essentials of inter – locking; Methods of interlocking. Standards of inter locking

UNIT – 3

AIRPORT PLANNING AND DESIGN

11. INTRODUCTION:

Development of air transportation system with particular  reference to India; Aeroplane components; Air–craft characteristics.

12. AIRPORT PLANNING AND LAYOUT:

Selection  of  site;  Apron; Hanger; Typical airport layouts; Airport marking; Airport lighting; Drainage systems.

13. AIRPORT OBSTRUCTION:

Zoning laws; Classification of obstructions; Imaginary surfaces; Approach zone; Turning zone.

14. RUNWAY DESIGN:

Runway  orientation; Basic runway length; Corrections for elevation; Temperature and gradient; Runway geometric design.

15. SPECIFICATIONS FOR STRUCTURAL DESIGN OF AIRPORT PAVEMENTS:

Design  methods for flexible and rigid pavements; LCN system of pavement design.
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UNIT – 4 

DOCKS AND HARBOUR ENGINEERING

16. INTRODUCTION:

Types of water transportation; Economics and advantages of water transportation. 

17. PLANNING AND DESIGN OF PORT FACILITIES:

General layout and design considerations; Pier and wharf structures; Fender systems; Transit sheds and Apron; Container ports; Docks; Dredging; Light Houses.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS: 

UNIT I & II: Railway Engineering by M.M.Agarwal; Prabha & Co, New Delhi.

UNITIII: Airport Planning and Design by S. K. Khanna & M. G. Arora; Nemchand & Bros, Roorkee.

UNIT IV: Transportation Engineering Planning and Design by Radnor  J.  Paquette, Norman J. Ashford & Paul  H Wright; John Wiley & Sons, INC, New York.

REFERENCE BOOKS: 

1. Railway Engineering by S.C.Saxena and S.Arora Dhanpat Rai & sons.

2. Airport Engineering by G.V.Rao; Tata Mc Graw Hill, New Delhi.
CODE: CE 424/1

ELECTIVE – II

ADVANCED SOIL MECHANICS
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: 
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Sessional marks
: 
30

Tutorial 

: 
1 period/week

University exam. marks:
70

University Exam.
: 
3 Hours








UNIT – 1               

1. CLAY MINERALOGY AND SOIL STRUCTURE:

Soil type; Gravitational and surface forces; Bonds; Basic structural units of clay minerals; Soil structure; Capillary water.

2. SHEAR STRENGTH:

Mohr’s stress circle; Mohr – Coulomb failure theory; Effective stress principle; Hvorslev shear strength parameters; Stress path method; Failure envelopes (Mohr – Coulomb, Tresca, Vonmises failure envelopes).

3. THREE DIMENSIONAL CONSOLIDATION:

3 D Consolidation equation; Solution; Vertical sand drain.

UNIT – 2

4. MAT FOUNDATION ANALYSIS AND DESIGN:

Types of foundation; Mat and floating foundation; Analysis and design of mat foundation.

5. BRACED CUTS AND COFFER DAMS:

Lateral earth pressure on sheetings; Types of sheeting and bracing systems; Types of coffer dams.

6. SHAFTS, TUNNELS AND UNDERGROUND CONDUITS:

Stresses in soil in the vicinity of vertical shaft; Stresses in soil around tunnels; Arching in soils; Types of underground conduits.
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UNIT – 3

7. GROUND IMPROVEMENT TECHNIQUES:

Formation and development of ground; Compaction methods; Drainage methods; Precompression and vertical drains; Vibration methods; Grouting and injection; Mechanical, cementing and chemical stabilisation; Geosynthetics; Miscellaneous methods; Reinforced earth; Ground anchors.

UNIT – 4

8. MACHINE FOUNDATION ANALYSIS AND DESIGN:

Theory of vibration; Forced and Free vibration.; Experiments to determine dynamic soil properties; Types of machine foundation; Principles of design for different machines; IS Code specifications for foundation for impact, rotary and reciprocating machines; Vibration isolation.

9. FOUNDATIONS ON PROBLEMATIC SOILS:

Collapsing and swelling soils; Foundations on collapsing and swelling soils; Foundations on non-uniform soils; Foundations on rock.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

REFERENCE BOOKS:

1. Soil Mechanics and Foundation Engineering by K.R. Arora; Standard Publishers Distributors, Nai Sarak, Delhi.

2. Foundation Engineering by B.J. Kasmalkar; Pune Vidyarthi Griha Prakashm, Pune.

3. Hand book of Machine Foundations by P. Srinivasulu and C.V. Vaidyanathan; Tata Mcgraw – Hill Publishing Company Ltd., New Delhi.

4.  Soil Mechanics & Foundation Engineering, Vol. II by V. N. S. Murthy; Sai Kripa Technical Consultants, Bangalore.

5. Ground Improvement Techniques by P. Purushothama Raj; Laxmi Publications (P) Ltd., New Delhi.

6.  Soil Mechanics and Foundations by B.C. Punmia; Laxmi Publications Pvt. Ltd., New Delhi.

7. Foundation Engineering by Peck, Hanson and Thornburn; John Wiley & Sons, INC.

CODE: CE 424/2
ELECTIVE – II

ADVANCED ENVIRONMENTAL ENGINEERING

Lectures
: 
4 Periods/Week

Sessional marks
: 
30

Tutorial
: 
1 period/week


University exam. marks:
70

University Exam.
: 
3 Hours






 

UNIT – 1

1. STREAM SANITATION:

Introduction;  Characteristics of the  treatment  plant effluents; Pattern of pollution and self purification in a stream; Dissolved oxygen balance in streams; Impact of pollutants on stream waters and usage of  stream  waters with reference to flora and fauna.

2. LOW COST WASTE WATER TREATMENT SYSTEMS AND THEIR DESIGN:

Introduction;  Biological  kinetics of waste water; Stabilization ponds; Aerated logoons; Oxidation  ditch;  Extended aeration process.

UNIT - 2

3. INDUSTRIAL WASTE WATER TREATMENT:

SUGAR PLANT: 

Quantity of liquid waste; Characteristics of liquid waste; Methods of its treatment and disposal.

DAIRY INDUSTRY: 

 
Quantity of liquid waste; Characteristics of liquid waste; Methods of its treatment and disposal.

PULP AND PAPER INDUSTRY:

 
Quantity of liquid waste; Characteristics of liquid waste; Methods of its treatment and disposal.

UNIT - 3

4. NEW CONCEPTS IN BIOLOGICAL WASTE TREATMENT:


Introduction; Nitrogen removal by biological nitrification and de-nitrification; Phospate removal from the activated sludge process; Rotating disc biological contactor; An–aerobic filters; U-tube aeration systems.

5. SOURCES AND CLASSIFICATION OF AIR POLLUTANTS:

Stationary  and mobile sources; Primary and secondary  pollutants;  Natural contaminants; Particulate  matter; Aerosols; Gases.

6. EFFECTS OF AIR POLLUTION: 

Effects  of air pollutants on human health; Effects on plants and economic effects.
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UNIT - 4

7. METEOROLOGY AND AIR POLLUTION:

Atmospheric stability and temperature inversions; Mixing height; Wind direction and speed; Wind direction recorder; Wind speed recorder; Humidity measurement; Temperature measurement; Plume behavior.

8. CONTROL OF AIR POLLUTION BY EQUIPMENT:

Objectives; Types of collection equipment; Settling chambers;  Inertial separators; Cyclones; Filters;  Electrostatic precipitators; Scrubbers.

9. NOISE POLLUTION:

Introduction; Levels of noise; Noise rating systems; Measures of noise; Sources of noise and their noise levels; Acceptance of noise levels; Effects of noise; Control of noise.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Waste water treatment by M. N. Rao and A. K. Datta; Oxford & IBH publishing Co. Pvt. Ltd., New Delhi.

2. Waste Water Engineering, Treatment, Disposal and Reuse by Metcalf & Eddy; Tata Mc Graw – Hill publishing Co. Ltd., New Delhi.

3. Air pollution by M. N. Rao and H. V. N. Rao; Tata Mc Graw – Hill Publishing Co. Ltd., New Delhi.

REFERENCE BOOKS:

1. Environmental pollution control Engineering by C. S. Rao; Wiley Eastern Ltd., New Delhi.

2. Water Supply and waste water disposal by G. M. Fair et all; John Wiley & Sons.

3. Sewage and Sewage treatment by S. K. Kshirasagar; Roorkee Publishing House, Roorkee.

4. Sewage Disposal and Air pollution Engineering by S. K. Garg; Khanna Publications; Delhi.

CODE: CE 424/3

ELECTIVE – II

ADVANCED TRANSPORTATION ENGINEERING
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: 
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: 
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: 
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70

University Exam.
: 
3 Hours








UNIT – 1

1. TRAFFIC ENGINEERING:

Road; Road user & vehicle characteristics; Organization of traffic surveys for volume, speed, delay & head way at mid blocks; Moving car method; Volume, density & speed relationships; AADT and design hourly volume from short & long term counts; Capacity & level of service concepts – Capacity of mid block, Capacity of signalized inter sections; Geometric standards for at – grade and grade separated intersections; Design of traffic signals – IRC method.

UNIT – 2

2. TRAFFIC MANAGEMENT:

Traffic control devices & road safety; Demand analysis of parking; One way streets; Intersection & mid block management methods; Types of TSM actions; Techniques for improvement of vehicular flow; Preferential treatment of HOV; Demand management to reduce peak hour traffic; Emerging concepts like IVHS; Traffic surveillance and monitoring.

UNIT – 3

3. TRANSPORTATION PLANNING:

Concepts of travel demand – Demand function, Demand estimation, Over view of 4 step travel demand forecasting process; Data Collection & inventories – Types and sources of data; Travel demand forecasting; Trip generation analysis; Trip distribution – Growth factor methods, Gravity models; Mode choice analysis – Probabilistic approach; Traffic assignment; Minimum path tree; Assignment methods.
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UNIT – 4

4. TRANSPORATION ECONOMICS:

Review of engineering economics & Micro–economics; Goals & objectives; Principles of economic analysis; Methods of economic analysis–User costs & benefit analysis; RUCS models for cost & benefits, Analysis for null alternative; Criteria for pricing services; Average costs; Marginal cost; Resource allocation and financing transport sector; Monitoring and continuous evaluation strategies.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEST BOOKS:

1. Traffic Engineering & Transport Planning by L. R. kadiyali;  Khanna Publishers, Delhi.

2. Introduction to Urban System Planning by B. G. Hutchinson; Mc Graw – Hill 

3. Highway Economic Analysis by Winfrey R;  International Text Book Company. 

CODE: CE 424/4

ELECTIVE – II

ADVANCED FLUID MECHANICS

Lectures

: 
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Sessional marks
: 
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: 
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University exam. marks:
70

University Exam.
: 
3 Hours






 

UNIT - 1            

1. BASIC CONCEPTS OF KINEMATICS:

Introduction; Role of fluid properties in Fluid Motion; Flow variables; Continuum; Equation of Continuity – Boundary conditions; Kinematics of fluid flow; Stream lines; Streak lines and Path lines; Translation; Deformation and rotation of fluid element; Vorticity and Circulation; Mathematical notation of irrotational motion. 

2. BASIC CONCEPTS OF DYNAMICS:

Definition and  properties of stream function and velocity potential functions; Definition and characteristics of flow nets – method of construction; Dynamics of Ideal fluid flow; Euler's Equations of motion for a non – viscous fluid; Bernoulli's Equation; Velocity and pressure distribution; Energy considerations; Determination of flow patterns. 

UNIT - 2                            

3. TWO DIMENTIONAL IRROTATIONAL FLOW: 

Standard  patterns of two dimensional flow; Uniform flow; Source; Sink; Vortex and Doublet - Spiral Vortex; Fluid past a half body; Flow past a cylinder with and without circulation; Flow past a Rankine body.

4. THREE DIMENSIONAL IRROTATIONAL FLOW: 

Spherical and cylindrical co-ordinates; Stoke's  stream function; Velocity potential function; Standard irrotational axisymmetric flow patterns (uniform flow, source, doublet  and line source); Flow past a half body; Flow past a sphere; Flow past a Rankine body ; Flow past a stream lined body.

UNIT – 3

5. NAVIER- STOKES EQUATIONS AND ITS APPLICATIONS:

Introduction; N. S. Equations  in cylindrical co – ordinates; Boundary conditions; Significance of viscous term; Simple  applications of N. S. equation; Laminar  flow between two straight parallel boundaries. 
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6. BOUNDARY LAYER FLOW:

Flow of real fluids; Definition of boundary layer; Boundary layer thickness; Nominal thickness; Displacement thickness; Momentum thickness and energy thickness; Growth of boundary layer over a flat plate; Prandtl's boundary layer Equations; Momentum integral  equations; Momentum integral equation using momentum principle; Pressure distribution  in the boundary layer and separation of boundary layer and control of boundary layer separation. 

UNIT - 4                            

7. WATER HAMMER ANALYSIS:

Physical Phenomenon; Water hammer equations; Water hammer computation for various cases – Allieves charts, Graphical method; Method of characteristics.

8. SURGE TANK ANALYSIS:

Mass oscillations; Dynamic equation; Sudden closure  of turbine gates – Analysis with and without friction; Dimensionless parameters; Different types of surge tanks; Spilling of surge tanks; Model analysis of surge tanks.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOKS:

1. Fluid Mechanics by A. K. Jain; Khanna Publishers, DELHI-6.

2. Hydraulics & Fluid Mechanics by P. N. Modi & S. N. Seth; Standard Book House, New Delhi.

REFERENCE BOOKS:

1. Applied  Hydrodynamics by  H. R. Vallentine Butterworths Company Ltd., London.

2. Fluid Transients by V.L. Streeter & S. B. Wiley; Mc. Graw – Hill Book Co. Inc., Newyork.

3. Engineering Fluid Mechanics, Ed. by S. Narasimhan; Orient Longman.

CODE: CE 424/5

ELECTIVE – II

COMPUTER APPLICATIONS IN CIVIL ENGINEERING
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: 
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: 
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70
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: 
3 Hours














NOTE: 

Programs may be written in C or C++  language.

UNIT – 1

1. Introduction  to Computer  aided design; Introduction to Operating systems; Review of programming languages; Computer graphics; Computer aided drafting; Input/ Output devices; Digitizers;  Scanners & Plotters; Elementary idea of  Simulation.

UNIT – 2

2. MATRIX OPERATIONS:

Computer  Program  for Matrix  operations - addition, subtraction, multiplication, inversion and eigen values; Solution of simultaneous equations.

UNIT – 3

3. COMPUTER METHODS OF STRUCTURAL ANALYSIS:

Review of matrix methods of structural analysis; Formation of element stiffness matrix for 2D beam and truss element; Formation of structural stiffness matrix for continuous beam, 2D – plane pin jointed truss and plane rigid jointed frame; Analysis of continuous beam by stiffness matrix method.

UNIT – 4

4. COMPUTER AIDED DESIGN OF R. C. C. STRUCTURAL ELEMENTS: 

Computer aided design of singly reinforced and doubly reinforced concrete sections for flexure and shear; Computer aided design of R. C. C. column for axial loads.
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NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

REFERENCE BOOKS:

1. Object Oriented Programming with C++ by E.Balaguruswamy; Tata Mc-Graw Hill Publishing Co. Ltd., New Delhi. 

2. Computer aided design, Software and Analytical tools by C. S. Krishnamoorthy & S.Rajeev; Narosa Publishing House, New Delhi.

3. Computer Applications in Civil Engineering by  S. K. Parikh; Everest Publishing House, Pune.

4. Computer Aided Design in Reinforced Concrete by Dr. V. L. Shah, Structures Publishers, Pune.

CODE: CE 424/6
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: 
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University exam. marks:
70

University Exam.
: 
3 Hours






 

UNIT – 1                              

1. BASIC CONCEPTS: 

Introduction to remote sensing; Necessity and importance; Application and scope.

2. ELECTROMAGNETIC RADIATION: 

Introduction; Radiant energy from the sun; The electromagnetic spectrum; Atmospheric effects on radiation; Absorption, transmission and reflection; Atmospheric windows; Black body radiation; Specular and diffuse surfaces.

3. SENSORS USED IN REMOTE SENSING: 

Spectral bands for sensors; Classification of sensors; Sensors for ultra–violet region; Sensors for visible region; Sensors for infra – red region; Sensors for microwave region; Multi spectral scanners (MSS); Thematic mapper (TM).

4. REMOTE SENSING PLATFORMS: 

Airborne platforms; Rockets; Satellites; Indian remote sensing satellite series.

UNIT – 2

5. DATA PRODUCTS: 

Introduction; Aerial photographs; Ortho photography; Aerial photogrammetry; Digital image; Multi concept in acquiring remote sensing data; Advantages and limitations of landsat imagery; Ground truth; Conversion of data into information.

6. ANALYSIS AND INTERPRETATION TECHNIQUES: 

Introduction; Visual interpretation; Image processing.
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UNIT – 3

7. APPLICATION OF REMOTE SENSING IN THE APPRAISAL AND MANAGEMENT OF NATURAL RESOURCES: 

Introduction; Digital analysis of landsat data for classification of land forms; Digital analysis of landsat data for soils classification; Digital analysis of landsat data for forest and vegetation classification and range biomass estimation; Digital analysis of landsat data for land use classification; Digital analysis of landsat data for water resources evaluation; Integration, assessment and management of natural resources; Land use planning; Digital analysis of landsat data for town and urban planning; Digital analysis of landsat data for planning of transportation routes.

UNIT – 4

8. ROLE OF REMOTE SENSING IN THE DETECTION OF TEMPORAL CHANGES:

Introduction; Changes in saline areas; Changes in morphology of landforms; Changes in drainage systems; Changes in water bodies; Changes in land use; Changes in forest cover.

9. APPLICATION OF REMOTE SENSING IN WASTE LANDS MAPPING: 

Type, extent and distribution of wastelands in India; Development of waste lands.

10. INTRODUCTION TO GEOGRAPHIC INFORMATION SYSTEMS:

Concepts and features of GIS; Vector GIS and Raster GIS; Functional elements; Data acquisition and data input devices; Data management; Data manipulation and analysis; Data output products.

NOTE:

Two questions of 14 marks each will be given from  each unit out of which one is to be answered. Fourteen questions of one mark each will be given from entire syllabus which  is a compulsory question.

TEXT BOOK:

Principles of Remote Sensing by AN Patel and Surendra Singh; Scientific Publishers (India), Jodhpur.

REFERENCE BOOK:

Remote sensing and Image interpretation by TM Lillesand and RW Kiefer; John willey and sons.
CODE: CE 425

ADVANCED SURVEYING FIELD WORK

Practicals

:
3 Periods/week
Sessional marks
: 
25

University Exam.
: 
3 Hours

University exam. marks:
50

1. TOTAL STATION:

1. Study of Instrument – Determination of Distances, Directions and Elevations

2. Determination of Boundaries of a Field and computation of area.

3. Determination of Heights of objects.

2. SETTING CURVES & WORKS:

4.  Setting of simple curve using tape or/and theodolite.

5.  Setting of a simple curve using Total Station.

6.  Setting out for Building.


Survey Camp is to be conducted for a minimum period of seven days


Using Total Station to train in one of the following areas:

i. Preparation of a contour Plan/ Map.

ii. Earth work Computations for a high way / canal projects

iii. Marking of a Sewer line/ Water supply line.

iv. Any type of Execution works.

Note:


50% Weight- age of total marks of this laboratory is to be given for total survey camp work including for Report submission by each batch.

