BabuBanarasi Das University, Lucknow

Department of Civil Engineering

School of Engineering

Bachelor of Technology

Evaluation Scheme

SEMESTER I11
Cl_ci)glja;gt Evaluation Scheme
Ci?: r§$ nggze Code Title Course Credits
gory L [T|P|CIA|ESE
Total
BHS2301 | Industrial Psychology /
= /BHS2302 | Industrial Sociology 21010 40 1 60 100 2
Complex Analysis and
C BAS2301 Integral Transforms 3|11/0] 40 | 60 100 4
Civil Engineering
C BCE2301 | Materials & 4 |1|0| 40 | 60 100 4
Construction
C BCE2304 | Surveying 3110 40 | 60 100 3
Civil Engineering
C BCE2351 Materials Lab 0 (0|2 40 | 60 100 1
C BCE2352 | Fluid Mechanics Lab 0|02 40 60 100 1
C BCE2353 | Surveying Lab 0 |0|2] 40 60 100 1
C  |BcEzsss | ndimeeningGeolody g g5 | 40 | 60 | 100 1
GP2301 General Proficiency - |-1]-1100]| - 100 1
Total 20| 5|8|500 | 600 | 1100 26
Legends:
L Number of Lecture Hours per week
T Number of Tutorial Hours per week
P Number of Practical Hours per week

CIA  Continuous Internal Assessment
ESE  End Semester Examination

Category of Courses:

F Foundation Course
C Core Course

GE Generic Elective
OE Open Elective




BabuBanarasi Das University, Lucknow

Department of Civil Engineering

School of Engineering

Bachelor of Technology

Evaluation Scheme

SEMESTER IV
Cl_ci)glja;gt Evaluation Scheme
C(;ict)c;J rss CCC:)(;J(;ZG Code Title Course Credits
gory L | T|P|CIA | ESE
Total
BHS2401/ | Industrial Sociology
C BHS2402 | /Industrial Psychology 2 1] 0] 40 60 100 2
Statistical and
C BAS2401 Numerical Technigues 2 |1/0] 40 | 60 100 3
C BCE2401 | Structural Analysis-1 4 |1/0| 40 | 60 100 4
Hydraulics & Hydraulic
C | BCE2402 | Machine 4 11101 40 | 60 | 100 4
C BCE2403 | Geoinformatics 3 |1/0] 40 | 60 100 4
C BCS2405 | Programming in 'C' 3 |1/0]| 40 | 60 100 4
Civil Engineering
C | BCE2451 | Drawing Lab 0 (0} 2 40 | 60 | 100 !
C BCE2452 | Geoinformatics Lab 0 |0[2] 40 | 60 100 1
C BCE2453 | Hydraulic Machine Lab | 0 | 0| 2| 40 | 60 100 1
C BCS2455 | C Programming Lab 0 |[O0[2] 40 | 60 100 1
GP2401 | General Proficiency - | -] -1 100 - 100 1
Total 18 |6/ 8 | 500 | 600 | 1100 26
Legends:
L Number of Lecture Hours per week
T Number of Tutorial Hours per week
P Number of Practical Hours per week

CIA  Continuous Internal Assessment
ESE  End Semester Examination

Category of Courses:

F Foundation Course
C Core Course

GE Generic Elective
OE Open Elective




BabuBanarasi Das University, Lucknow
Department of Civil Engineering

School of Engineering

Bachelor of Technology

Evaluation Scheme

SEMESTER V
Cﬁgé?_gt Evaluation Scheme
Ccél(t):grosfy Ccc:)ggze Code Title Course Credits
L|T|P| CIA | ESE Total
C | BHszso1 | Engineering& o b o | | 6o | 100 3
Managerial Economics
C BCE2501 | Geotechnical Engg. 4 1|0 40 60 100 4
C BCE2502 | Environmental Engg-I 311]0]| 40 60 100 4
C BCE2503 | TransporationEngg. | 311/0]| 40 60 100 3
C BCE2504 | Structural Analysis I 4 11|10 40 60 100 4
C | BCE2505 ggi‘ftﬂr‘;fsfoncrete 4lolo| 40 | 60 | 100 4
C BCE2551 | Geotechnical Engg Lab 002 40 60 100 1
C BCE2552 Egl‘)"m”me”ta' Engg | o |o|2| 40 | 60 | 100 1
C BCE2553 | TransporationEngg.Lab 0(0]2]| 40 60 100 1
GP2501 General Proficiency - |-1]-1] 100 - 100 1
Total 21 |4 | 8| 500 | 600 1100 26
Legends:
L Number of Lecture Hours per week
T Number of Tutorial Hours per week
P Number of Practical Hours per week
CIA  Continuous Internal Assessment

ESE

Category of Courses:

End Semester Examination

F Foundation Course
C Core Course
GE Generic Elective

OE Open Elective




BabuBanarasi Das University, Lucknow
Department of Civil Engineering
School of Engineering
Bachelor of Technology
Evaluation Scheme

SEMESTER VI
Cl_?gljarlgt Evaluation Scheme
Course Course . .
Code Title Credits
Category Code LiTleplclal ESE Course
Total
Industrial
C HS Management 3 10|0 40 60 100 3
GE ?enerlc Elective - 3 1olol a0 60 100 4
Transportation
C BCE2601 | Engineering - Il 3|10 0 | 60 | 100 4
Environmental
C | BCE2602 | Engineering - II 3110} 40 | 60 | 100 4
Design of Concrete
c BCE2603 | Structures-I 4 |1]0| 4 | 60 | 100 4
Construction
C Technology & 3 (1/0| 40 60 100 3
BCE2604 | Management
Structural
BCE2651 | Detailing Lab 0|02 40 | 60 | 100 1
BCE2652 | CAD Lab-I 0|02 40 60 100 1
C BCE2653 | Survey Camp 0 |0]2] 100 0 100 1
General
GP2601 Proficiency | | | 100 0 100 1
Total 19 | 4 | 6| 520 | 480 1000 26

Note :A student needs to undergo 4 — 6 weeks of Industrial training that will be evaluated in the
Seventh Semester.

Legends:

L Number of Lecture Hours per week

T Number of Tutorial Hours per week
P Number of Practical Hours per week

CIA  Continuous Internal Assessment
ESE End Semester Examination
Category of Courses:

F Foundation Course

C Core Course

GE Generic Elective

OE Open Elective




BabuBanarasi Das University, Lucknow

Department of Civil Engineering

School of Engineering

Bachelor of Technology
Evaluation Scheme

SEMESTER VII
Cﬁg&?gt Evaluation Scheme
CC.'jl(t)c;J rg(r3 C((Z)cl)Jgtsee Code Title Course Credits
gory L | T|pr| cla | ESE
Total
OE Open Elective-I* 3 |1]0] 40 60 100 4
GE ﬁenerlc Elective - 3 1100l 40 60 100 4
GE ﬁle”e”c Blective- | 5 11 10| 40 | 60 | 100 4
Design of Steel
c BCE2701 | Structures 3 {1)0 40 | 60 | 100 4
Quantity Survey &
¢ BCE2702 | Estimation 3 [1)0] 40 | 60 | 100 4
C BCE2751 CAD Lab-Il 0 0|2 40 60 100 1
c BCE2752 | Industrial Training 0102 40 60 100 1
C BCE2753 | Project - I# 0 |02 100 | O 100 1
C BCE2754 | Seminar 0 |02 100 0 100
GP2701 | General Proficiency | - | - | -| 100 - 100
Total 15 | 5| 8] 580 420 1000 25

*Student will select any one of the open elective from the list of open electives provided by the

University.

#Student need to submit an abstract for the project, select the guide and will complete at least
20% of the project work.

Legends:

L Number of Lecture Hours per week

T Number of Tutorial Hours per week
P Number of Practical Hours per week

CIA  Continuous Internal Assessment
ESE  End Semester Examination

Category of Courses:

F Foundation Course
C Core Course

GE Generic Elective
OE Open Elective




BabuBanarasi Das University, Lucknow

Department of Civil Engineering
School of Engineering
Bachelor of Technology
Evaluation Scheme

SEMESTER VIII
C:Qf,?gt Evaluation Scheme
Ci(t):rg(re Cé);;ze Code Title C Credits
gory L |T|P|cla]|Ese| “Ourse
Total
OE OpenElective = |1 .| 40 | 60 | 100 4
GE IG\f”e”C Blective- | 5 151 o | 40 | 60 | 100 4
GE \G/enerlc Elective - 30110 40 60 100 4
Water Resource
¢ BCE2801 | Engineering 3 1) 07140 60 100 4
BCS2859 | Project — ll## 0 0|16 | 200 | 300 400 8
General
GP2801 Proficiency 0 |0]| O | 100 0 100 1
Total 12 | 3 | 18 | 460 | 540 1000 25

** Student will select any one of the open elective from the list of open electives provide by the

University. The opted subject should be different from the one selected in semester VII.

## This is in continuation with the project work started in Semester VII. In this Semester a

student will complete the project.

Legends:

L Number of Lecture Hours per week

T Number of Tutorial Hours per week
P Number of Practical Hours per week

CIA  Continuous Internal Assessment
ESE  End Semester Examination

Category of Courses:

F Foundation Course
C Core Course

GE Generic Elective
OE Open Elective




BabuBanarasi Das University, Lucknow
Department of Civil Engineering

School of Engineering
Bachelor of Technology
Evaluation Scheme

Credit Summary Chart

Course Semester Total
Category I 1 i | v | v | VI | VII | VIII | Credits | %age
F 16 10 0 0 0 0 0 0 26 12.38
C 11 17 25 | 25 | 25 | 21 | 12 | 12 148 72.86
GE 0 0 0 0 0 4 8 8 20 7.14
OE 0 0 0 0 0 0 4 4 8 3.81
GP 1 1 1 1 1 1 1 1 8 3.81
Total 28/27 | 27/28 | 26 | 26 | 26 | 26 | 25 | 25 210 | 100 %

Discipline wise Credit Summary Chart

Course
Category

Semester Total

. %age
1 v Vv VI VIl | VIII | Credits 0ag

Basic Sciences

12

12

4 3 31 14.76

Humanities &
Socials
Sciences

2 2 3 3 14 6.67

Engineering
Sciences

15

11

26 12.38

Professional
Subject Core

19 | 20 22 17 9 4 91 43.33

Professional
Subject -
General
Elective

4 8 8 20 9.52

Professional
Subject -Open
Elective

4 4 8 3.81

GP + Project
Work,
Seminar and /
or Internship
in Industry or
elsewhere.

1 1 1 2 4 9 20 9.52

Total

28

28

26 | 26 | 26 | 26 | 25 | 25 210 100 %




BabuBanarasi Das University, Lucknow
Department of Civil Engineering
School of Engineering
Bachelor of Technology
Evaluation Scheme

Course . .

Code Generic Elective-I
BCE2011 Ground Improvement Techniques
BCE2012 Prestressed Concrete Design
BCE2013 Matrix Analysis of structures
BCE2014 Traffic Engineering

Course . .

Code Generic Elective-11
BCE2021 Advanced foundation design
BCE2022 Bridge Engineering
BCE2023 Rural water supply and sanitation

Environmental Management in Industries
BCE2024
Course . .

Code Generic Elective-111
BCE2031 Industrial Pollution Control
BCE2032 Environmental Geotechnology
BCE2033 Tunnel Engineering

Course . i
Generic Elective-1V

Code
BCE2041 Advanced Concrete Design
BCE2042 Concrete Technology




BabuBanarasi Das University, Lucknow
Department of Civil Engineering
School of Engineering
Bachelor of Technology
Evaluation Scheme

Course Generic Elective-V
Code
BCE2051 Earthquake resistant design
BCE2052 Hydraulic structures




BCE2301Building Materials & Construction

Course Objective:

. To give knowledge on the basic materials used for construction.

1
2. Use of proper material as per the Indian standards.
3

. To give basic knowledge of building as per national building code.

4. To know about the components of building.

Learning Outcome:

1. To know the basics of Cement, Aggregate, Concrete, Bricks, Timber and
Glass.
2. Itillustrates mortar, paints insulating materials and its properties.
3. It gives exposure on components of the building and its construction principle
and termite treatment.
4. Gives the basics of doors, windows, roofs and different non-structural
components of the building.

Course Contents:

Module

Course Topics

Total
Hours

Credits

Cement and aggregates- Methods of manufacturing of
cement and its chemistry, Types of cement and their
properties, hydration mechanism, Testing of cement,
Grading, shape and texture of aggregates, Properties
of aggregates.

Concrete-Properties of fresh concrete, Tests on fresh
and hardened concrete, Factors affecting Strength of
concrete, durability of concrete, Introduction to mix
design- 1S code Method.

Bricks- Manufacture of clay bricks, and their
classification, Properties of clay bricks and their
testing, Problems of efflorescence & lime bursting in
bricks.

Timber- Classification and identification of timber.
Defects in timber, Factors affecting strength of
timber, Seasoning and preservation of timber.

Properties and uses of glass, Asbestos, Bitumen,
plastics etc.

30
Hours




Mortars- Classification, Uses, Characteristics of good
mortar, Ingredients, Cement mortar, Lime mortar, Lime
cement mortar, special mortars. Paints, varnishes and

T distempers, Common constituents, types and desirable 30
properties, Cement paints.
Hours
Insulating Materials, Thermal and sound insulating
material, Desirable properties and type.
Building and its types,Components of building,
Construction Principle and Methods for layout,Damp
proofing ant termite treatment, Vertical circulation 30
i means staircases ramp design and construction. Hours
Different types of floors, and flooring materials (Ground
floor and upper floors). Bricks masonry, Cavity wall
hollow block and Waffle slab construction.
Doors, Windows and Ventilators, Roofs types, Lintels
IV and Chhajja. Ventilation and Lighting. Fire fighting. 30
Plastering different types, pointing, Distempering, | Hours
Colour washing, Painting etc.
References:
1. DuggalS. K., “BuildingMaterials”,NewAgelnternational
2. VargheseP. C., “BuildingMaterials”,PHI Publications
3. VargheseP. C., “BuildingConstruction”,PHI Publications
4. PunmiaB. C., “ATextBookofBuildingConstruction”,LaxmiPublications,Delhi.
5. KoenisbergerO.H., “Manualoftropicalhousingandbuilding”, OrientLongman
6. AroraS.P., “ATextBookofBuildingConstruction”, DhanpatRai&Sons.




BCE2302 Structural Mechanics

Course Objective:

To study basics concepts in strength of materials as deflection, energyprinciples, stability
criteria, theories of failure, locating shear centre.

Learning Outcome:

1. To analyse the structural elements by energy concepts and find stresses and

deflections

2. To determine the deflections in beams by various methods like Macaulay’s,

Area Moment Method.

3. To study Euler’s, Rankine’s and other theories of columns and locating shear
centre.

4. To study the stresses in thin cylinders,thick cylinders and compound cylinders

Course Contents:

Module

Course Topics

Total
Hours

Credits

Compound stress and strains-Introduction,state of plane
stress, Principal stress and strain, Mohr’s stress circle.

3-D Stress, Theory of failure, Castinglion’s Theorem,
Impact load- Three-dimensional state of stress & strain,
equilibrium equations, Generalized Hook’s Law,
Theories of Failure, Castigliano’sTheorem,Impact load
& stresses.

30 Hours

Stresses in Beams- Review of pure Bending, Direct and
shear stresses in beams due to transverse and axial
loads, composite beams

Deflection of Beams- Equation of elastic curve,
cantilever and simply supported beams, Macaulay’s
method, area moment method.

Torsion- Review of Torsion, combined bending &
torsion of solid & hollow shafts.

30 Hours

Columns and Struts- Combined bending and direct
stress, middle third and middle quarter rules, Struts with
different end conditions, Euler’s theory and
experimental results, Ranking Gardon Formulae

Shear centre- determination of shear center and flexural
axis(for symmetry about both axis and about one axis)
for I-section and channel-section.

30 Hours




v

Thin cylinders & spheres- Hoop and axial stresses and
strain, Volumetric strain.

Thick cylinders- Radial, axial and circumferential
stresses in thick cylinders subjected to internal or
external pressures, Compound cylinders, Stresses in
rotating shaft and cylinders, Stresses due to interference
fits.

30 Hours

References :

© N o ks wDhPE

Hibbeler, “Mechanics of Materials”, , Pearson Publications

Beer, Jhonston, DEwolf and Mazurek, “Mechanics of Materials”, TMH

Pytel and Singer, “Strength of Materials”, Harper Collins
Ryder, “Strength of Materials”, Macmillan.

Timoshenko andYcungs, “Strength of Materials”, East West Press.

Shames, “Introduction to Solid Mechanics”, PHI Publications

Rajput R K., “Strength of Materials”, S. Chand Publishing

Ramamrutham S., “Strength of Materials”, DhanpatRai Publications



http://www.flipkart.com/author/s-ramamrutham

BCE2303 Fluid Mechanics

Course Objective:

1. Study of fluids (liquids, gases, and plasmas) rest or motion and its properties

2. Nature of fluid and types of flow.
3. Know about continuum mechanics,
4. Measurement of boundary layer conditions.

Learning Outcome:

1. It gives the knowledge of fluid properties.
2. It gives the knowledge of different type of flow.

3. It gives the knowledge of discharge measuring with different instruments and

conditions.
4. It gives the knowledge of Laminar and turbulent flow.

Course Contents:

Module Course Topics Total Credits
Hours
Introduction about fluid properties-fluid properties and
classification, objective, Principal of conservation of
| mass,energy.Capillarity,Vapors Pressure, 30 1
Cavitation,Measurement of pressure by Manometers and | Hours
mechanical gauges, The Hydrostatic law, Stability of
immersed and floating bodies.
Type of fluid flow- Description of Fluid flow, potential
flow, Types of fluid Flows,Steady and unsteady,Uniform 30
I and non-uniform, Laminar and turbulent flows, 1, 2 and Hours 1
3-D flows; Stream lines, Path lines and Streak lines,
Rotation,Vorticity, Circulation, Buoyancy
Flow measuring instrument’s- Bernoulli’s equation and
its  applications,Pitot  tube,Flow  throughOrifices
i meter,Venturimeter.Mouthpieces, Nozzles,Notches, 30 1
Weirs,Sluice gates under free Submerge flow | Hours
condition.Analysis of free liquid jet.Dimension
analysis,Angular momentum and force vortex
; Boundary layer condition- Boundary layer condition and 30 Hours 1

their objective.Laminar and turbulent flow,flow in pipe.




References :

1.

ook~ wN

Fox & Donald, “Introduction to Fluid Mechanics” John Wiley &Sons Pvt Ltd
Cengel&Cimbala, “Fluid Mechanics” TMH, New Delhi

White F.M., “Fluid Mechanics” TMH, New Delhi

Munsen, “Fundamental of Fluid Mechanics” Wiley Newyork Ltd

Garde R.J.,* Fluid Mechanics”, SciTech Publications Pvt. Ltd

Shamesl.H., “Mechanics of Fluids”, McGraw Hill, Int. Student, Education



BCE2304 Surveying

Course Objective:

1. To know about the basics of surveying.

2. To know R.L’s different stations.

3. To know the basics of curve and plane table survey.

4. To study local attraction and compute area and volume.

Learning Outcome:

1. It gives the knowledge of surveying with different instruments and its

importance.
2. It gives the exposure on leveling and contouring.
3. It gives the exposure on curve and plane table survey.
4. To study local attraction and compute area and volume by different methods

Course Contents:

Module

Course Topics

Total
Hours

Credits

Principal and errors- Importance of surveying to
engineers, plane and geodetic surveying,principles of
surveying.Classification of surveys, objective of
offset, Principles of different methods and their
accuracies, Measurement by tape,Error due to
incorrect chain, Reference meridians, bearing and
azimuths, magnetic declination, compass, Vernier
theodolite, temporary adjustments, Measurements of
horizontal angle, EDM, TS

30
Hours

Height of Instrument and Rise and Fall method-
Principles of stadia systems, Methods of determining
elevations.Curvature  and refraction,Reciprocal
leveling, permanent adjustment of level.

Contouring methods and uses, differential leveling .

30
Hours

Transition curve and plane table survey- Transition
curves- types and their characteristics,ldeal transition
curve, Equations of various transition curves.
Introduction to verticalcurves, stadia system

Theory and methods of setting out simple circular
curves,

Principles of plane table and thereequipment’s,
Methods, resection by three point problem, two point
problem.

30
Hours

Local attraction and closed survey- Computation of
area by trapezoidal and simpson’s rule. Local
attraction, area by closed traverse

30
Hours




References:

1. PunamiaB. C., “Surveying Vol. I, IT”, Laxmi Publishers.

2. ChandraA M., “Plane Surveying, Higher Surveying”,New Age International
Publishers.
DuggalS K., “Surveying Vol. I, II”, Tata Mcgraw Hill, New Delhi.
Subramanian R., “Surveying & Leveling”, Oxford University Press.
VenkatramaihC., “Text Book of Surveying”, University Press.
SchofieldW.,Mark Breach, “Engineering Surveying”, CRC Press.

o 0k~ w



BCE2351 Civil Engineering Materials Lab

Note: Minimum of 8 experiments to be performed by students:

Liist of experiments:
Testson cement

1. To determine the Normal Consistency of Cement

2. Todetermine the Initial and Final Setting time of Cement
3. Todetermine the Compressive Strength

4. To determine the Soundness of Cement

Teston Aggregates:

5. To determine the Fineness modulus of Fine Aggregate.
6. To determine the Bulking and Silt content of Sand
Test on fresh concrete:

7. Todetermine the effect of Water - Cement ratio
8.To determine the Slump and Compaction Factor
Tests on Bricks:

9. Todetermine the Compressive Strength of bricks
10. To determine the Water Absorption in Bricks
11. To determine the Dimension Tolerance of the Bricks.



BCE2352 Fluid Mechanics Lab

Note: Minimum of 8 experiments is to be performed by
students:

Liist of experiments:

1.

8.
9.

To determine the coefficient of discharge of an orifice of a given shape. Also to
determine the coefficient of velocity and the coefficient of contraction of the
orifice mouth piece.

To calibrate an orifice meter and study the variation of the co-efficient of

discharge with the Reynolds number.

To calibrate a Venturimeter and study the variation of the co-efficient of
discharge with the Reynolds number.

To calibrate a bend meter and study the variation of the co-efficient of discharge
with the Reynolds number.

To study the transition from laminar to turbulent flow and to determine the lower
critical Reynolds number.

To study the velocity distribution in a pipe and also to compute the discharge by
integrating the velocity profile.

To study the variation of friction factor, ‘f* for turbulent flow in commercial
pipes.

To determine Meta-centric height of a given ship model.

To determine the head loss for a sudden enlargement.

10. To determine the head loss for a sudden Contraction.



BCE2353 Surveying Lab

Note: Minimum of 8 experiments to be performed by students:

Liist of experiments:

1.

&

© © N o o

To prepare conventional symbol chart based on the study of different types of
topographical maps.

To measure bearings of a closed traverse by prismatic compass and to adjust
thetraverse by graphical method.

To find out reduced levels of given points using Auto/dumpy level.

To study parts of a Vernier theodolite and measurement of horizontal and
verticalangle.

Plane tabling by radiation method.

Plane tabling by intersection method.

Solution of two point problem by resection method.

Solution of three point problem by resection method.

To determine the height of a vertical structure (e.g. chimney/ water tank etc.)
using trigonometricallevelling by taking observations in single vertical plane.

. To study various parts of Electronic Theodolite, Total Station and practice

formeasurement of distance, horizontal and vertical angles.



BCE2354Engineering Geology Lab

Note: Minimum of 6 experiments to be performed by students:
List of experiments:

1. Study of Crystal Models.

2. Study of Mineral Hands Specimens.

3. Study of Rock Hand Specimens, (Igneous, Sedimentary and metamorphic
rocks).

Study of Optical Properties of rocks and minerals.
Classification of rocks based on Hardness.(Hardness Scale)
Study of Faults and Folds.

Study of Geological maps.

N o &



BCE?2401 Structural Analysis-I

Course Objective:

1. To know about types of structures and to calculate the degree of static and
kinematic indeterminacy of a given structure and exposure on ILD.

2. To know about determinate structure and find slope and deflection using different
methods.

3. To know the basics of strain energy concept.

4. To analysis of truss, arches, cables and stiffening girder.

Learning Outcome:

1. Familiar with concept development and key components of Structures.
2. Understand the analysis of different type of structures by using different methods.
3. llustrate the concept of strain energy.

4. Understanding concept of arches, cables and truss.

Course Contents:

Module

Course Topics

Total
Hours

Credits

Introduction- Forms of structures, Beams, Frames,
Trusses, Cables, Arches, Loads and Forces, Free body
diagram, Support and connections — reactions,
Conditions of equilibrium of forces, Difference b/w
determinate and indeterminate structure, Introduction to
Static and kinematic indeterminacy, ILD for different
type of determinate structures, ILD for Reactions, ILD
for Bending moments, ILD for Shear force

30 Hours

Statically Determinate Beams- Diagrams due to point
and u.d.l. loadings, Shear Force, Axial Thrust, Bending
moment, Points of contraflexures, Deflection in Beams,
Computation of slope, Computation ofdeflection,
Applications toSimply supported Beams, Overhang
Beams, Cantilever beams, Double integration, Moment
area method, Conjugate beam method.

30 Hours

Strain Energy and Virtual work- Strain energy, Axial
force, Bending, Shear, Maxwell’s reciprocal theorem,
Betti’s theorem, Castigliano’s theorems, Applications
to find deflection for determinate structures, Beams,
Frames, Trusses.

30 Hours

v

Analysis of Pin-Jointed Structure- Introduction to
trusses, Analysis of Trusses, Method of joints, Method
sections, Method of tension coefficient, Analysis of
Deflection of joints of Trusses

Arches-Introduction, Types of Arches, Analysis of three
hinged parabolic and circular Arches, Linear arch,

30 Hours




Eddy’s theorem.

Cables- Introduction, Analysis,Three hinge stiffening
Girder.

References:

1. Ramamrutham S, “Theory of Structures”, DhanpatRai Publishing Company (P)
Ltd.

2. Reddy C S, “Basic Structural analysis”, Tata McGraw-Hill Education Pvt. Ltd.

3. Wilbur and Norris, “Elementary Structural Analysis”, Tata McGraw Hill.



http://www.flipkart.com/theory-structures-english-9th/p/itmdxdjraygrveyf?pid=9789384378103&srno=b_7&ref=384b0f58-1779-4502-afc1-4d501eb67db2

Course

1.
2.
3.
4.

BCE2402 Hydraulics & Hydraulic Machines

Objective:

How to identify Open channel and its types.

Study the various parameters of uniform flow.

Introduction to varied flow and hydraulic jump.

How to harness the power of water through different Pumps and Turbine.

Learning Outcome:

1.

2.

3.

Introduction to the basic principles and energy-depth relationships in Open
channelflow. Various aspects of critical flow, its computations and use in analysis
of transitions.

Uniform flow resistance and computations .Some aspects relating to compound
channels.

Varied Flow theory and computations of varied flow profile with sufficient
coverage of control points and backwater curve computations in natural channels.
Hydraulic jump phenomena in channels of different shapes.

Hydraulic machine their calculation of workdone,power and efficiency of
different machines

Course Contents:

Total i
Moedul Course Topics Hour Cl’(:dlt
S
Open Channel Flow- Kinds of Open Channel Flow,
Channel Geometry, Types and Regimes of Flow, Velocity
| Distribution in Open Channel, Wide Open Channel, | 30 1

Specific Energy, Critical Flow and Its Computation, Energy | Hours
in Non-Prismatic Channel.Momentum in Open Channel
Flow.Specific Force.

Uniform Flow- Qualification Of Uniform Flow, Velocity
Measurement,Manning’sAndChezy’sFormula.Determinatio
n Of Roughness Coefficients.Determination Of Normal 30
Depth  And Velocity.Most Economical Sections.Non- Hours 1
Erodible Channels.Flows In A Channel Section With
Composite Roughness.Flows In Close Conduit With Open
Channel Flow.

Varied Flow and Hydraulic Jumps- Dynamic Equations
Of Gradually Varied Flow, Assumptions And
Characteristics Of Flow Profiles.Classification Of Flow
Profile, Draw Down And Back Water Curves, Profile
Determination, Graphical Integration, Direct Step And 30 1
Standard Step Method.Numerical Methods, Flow Through | Hours
Transitions, Dynamic Equation Of Spatially Varied Flow,
Analysis Of Spatially Varied Flow Profile, Computation Of
Spatially Varied Flow Using Numerical
Integration.HydraulicJump.Types Of Jump.Basic




Characteristics Of Jump.Length And Location Of
Jump.Jump As Energy Dissipation.Control Of Jump,
Surges, Surge Channel Transitions.

Pumps and Turbines- Application Of Momentum
Principle.Impact Of Jets On Plane And Curved Plates,
Turbines, Classification, Radial Flow Turbines, Axial Flow
Turbines, Impulse And Reaction Turbines.Draft Tube And

Cavitation.Performance Oof Turbines, Similarity
v Laws.Centrifugal Pump, Minimum Speed To Start The 30 1
Pump, Multistage Pumps, Jet And Submersible Pumps. Hours
Positive Displacement Pumps, Reciprocating Pump,
Negative Slip, Flow Separation Conditions, Air Vessels,
Indicator Diagram And Its Variation, Savings In Work
Done, Rotary Pumps.
References :-
1. OJhaC.S.P., BerndtssonR., and ChadramouliP.N., "Engineering Fluid
Mechanics", Oxford University Press, Dec. 2009.
2. ChanrdamouliP.N., OjhaC.S.P. and SinghK.M., "Hydraulic Machines", Oxford
University Press, June 2010.
3. SubramanyakK. ,"Flow through open channels”, Tata McGraw Hill.
4. Modi P. N and Seth S.M., “Hydraulics and Fluid Mechanics Including
Hydraulics Machines”,Standard Publishers Distributors.
5. BansalR. K., “A Textbook Of Fluid Mechanics And Hydraulic Machines”,

Laxmi Publications (P) Ltd.

BCE2403 Geoinformatics



http://www.flipkart.com/author/p-n-modi
http://www.flipkart.com/author/r-k-bansal

Course Objective:

Capacity building in the field of Remote Sensing &Geoinformatics and their
applications in natural resource management, earth and atmospheric sciences,
oceanography, urban & infrastructure development, environment and disaster
management.

Learning Outcome:

5. To convert the statical data into the graphical form.

6. To study the interaction between the satellite and the earth.
7. To study the ground data from the aerial photographs.

8. To locate features on the ground with the help of GPS.

Course Contents:

Module Course Topics Total Credits
Hours

Geographical information system- Components of GIS,
| Data acquisition, Raster and Vector formats of data, | 30 Hours | 1
Topology and its applications, GIS Applications.

Remote Sensing- Physics of remote sensing,ldeal remote
sensing system, Remote sensing satellites and their data
product, Sensors and orbital characteristics, Spectral
reflectance curves, resolution and multi-concept, FCC,
Satellite Image-Characteristics and formats, Applications
of remote sensing. .

30 Hours | 1

Aerial photography- Basic terms & Definitions of Aerial
Photographs ,Scales.Relief displacement and Flight
Planning. Stereoscopy, Characteristics of photographic
images. Fundamentals of aerial photo-interpretation.

1 30 Hours | 1

Global positioning  system.Satellite  navigation
System,GPS- Space segment, Control segment, User
segment, GPS satellite signals, Receivers,Static,
Kinematic and Differential GPS, Applications of GPS

30 Hours | 1

References:
1. Chandra A M.,“Higher Surveying”, New Age International Publishers.

2. Punamia B.C., “Higher SurveyingVol. I & 117, Luxmi Publication.
3. Anjireddy M, “Remote Sensing & GIS”, BS Publications.
4. Agarwal N. K., “Essentials of GPS”, Spatial Networks: Hyderabad.




BCE?2451 Civil Engineering Drawing Lab

Note: Minimum of 6 experiments to be performed by students:

List of Drawings:

No ok~ wdRE

Types of bonds in bricks.

Index plan with estimation of boundary wall.

Plan, sectional elevation and foundation plan of two room set.
Different types of staircase, stair well, plan and section of staircase.
Plan and sectional elevation of Slab Culvert.

Plan, sectional elevation and elevation of duplex unit.

Single line drawing of laying of sewer and water supply line.

BCE2452 Hydraulic Machine Lab



Note: Minimum of 8 experiments to be performed by students:

List of experiments:

1.
flume.

2.

© N o gk~ w

To determine the Manning’s coefficient of roughness ‘n’ for the bed of a given

To study the velocity distribution in an open channel and to determine the energy
and momentum correction factors

To study the flow characteristics over a hump placed in an open channel.
To study the flow through a horizontal contraction in a rectangular channel.
To calibrate a broad-crested weir.

To study the characteristics of free hydraulic jump.

To study rotodynamic pumps and their characteristics

To study characteristics of any two turbines (Francis/ Kaplan / Pelton)



BCE2453Geoinformatics Lab

Note: Minimum of 5 experiments to be performed by students:

Liist of experiments:

1. Demonstration and working on Electronic Total Survey Station (2 Tums)

2. To layout a precise traverse in a given area and to compute the adjusted
coordinates of survey stations (2 Tums)

3. Demonstration and working with Pocket/ Mirror stereoscopes, Parallax bar and
Aerial photographs.

4.Visual Interpretation using IRS false colour composite.

5. Demonstration and practice work with hand held GPS .

6. Layout of circular curve by Rankine's method.



BCE 2501 Geotechnical Engineering

Course Objective:

1. To know the classification of soil and it’sproperties.
2. To know seepage phenomenon

3. To know about the Compaction, Consolidation and Lateral Earth Pressure.
4. To know shear strength of soil and stability of slopes.

Learning Outcome:

1. Understanding of behavior of soil.

2. Understanding the flow of water in soil.

3. Concept of stress developed in soil.

4. Calculation of soil strength and basics of slopes.

Course Contents:

Module

Course Topics

Total
Hours

Credits

Soil- Origin and types of soil, Identification and
classification of soils, Index properties, Phase
relationship, Consistency, Sensitivity, Clay mineralogy

30 Hours

Seepage- Permeability, Factors affecting permeability,
Determination of  Coefficient of permeability,
Equivalent permeability for stratified soil, Seepage,
Flow nets — principles, construction and application,
Quick sand condition and piping, Filtration criteria.

30 Hours

Compaction,Consolidation and Lateral Earth Pressure-
Compaction, Principle of compaction, Light and heavy
compaction, factors affecting compaction,
Consolidation, Types of consolidation, Terzaghi’s
theory of one-dimensional consolidation, Estimation of
consolidation settlement,

Lateral earth pressure, Earth pressure at rest, Active
earth pressure, Passive earth pressure, Rankine earth
pressure theory.

30 Hours

v

Shear Strength of Soil and Stability of Slope- Shear
strength, Shear Stress envelope, Evaluation of shear
strength parameters, Tests for shear strength, Direct
shear test, Vane shear test, Unconfinedcompression test.

Slopes- Types of slopes, Stability of infinite slope,
Stability of finite slope,Slope protection.

30 Hours

References:




. VenkataramaiahC., “Geotechnical Engineering”, New Age International
Publishers.

RanjanGopal and Rao A.S.R., “Basic and Applied Soil Mechanics”, New Age
International Publishers.

Punmia B.C., Ashok Kumar Jain, “Soil Mechanics and Foundations”, Laxmi
Publications.

. Arora K R., “Soil Mechanics & Foundation Engineering”, Standard Publishers
Distributors.

MurthyVNS,

“Textbook of Soil Mechanics and Foundation Engineering: GeotechnicalEngineer
ing”, CBS Publishers & Distributors-New Delhi.


http://www.flipkart.com/textbook-soil-mechanics-foundation-engineering-geotechnical-engineering-pb-english-1st/p/itmey7qeehgpfsgv?pid=9788123913629&ref=L%3A4547226831492041768&srno=p_9&query=geotechnical+engineering&otracker=from-search
http://www.flipkart.com/textbook-soil-mechanics-foundation-engineering-geotechnical-engineering-pb-english-1st/p/itmey7qeehgpfsgv?pid=9788123913629&ref=L%3A4547226831492041768&srno=p_9&query=geotechnical+engineering&otracker=from-search

BCE 2502 Environmental Engineering- |

Course Objective:

1.
2.

3.

4.

Water demand assessment for planning of supply in community.

Learning about different water sources available for supply and the man-made
sources of water.

Required standard quality of water, to be used for different purposes; diseases that
can result from impure water; and the treatment of impure water to make it
usable.

To study about the air pollution and noise pollution.

Learning Outcome:

1.

2.

3.

4.

Population forecasting and assessment of probable water demand. Useful for
planning water works in colonies or communities etc.

The knowledge on Water sources and their types is very important to decide on
the most suitable and economically viable water source as per the need. Also,
working of well to have underground water is useful.

Water to be delivered must be examined before delivering. Hence, correct way of
sampling and tests performed must be learnt.

To develop Awareness of air pollution.

Course Contents:

Mod
ule

Course Topics Total Credits
Hours

Water Demand- Population forecasting, design period,
estimation of water demand for various uses, factors affecting
consumption and fluctuation of demand.Water Quality- 30
Impurities — types and their effects, sampling & analysis, | Hours
water borne diseases and their control, water quality standard
potable and industrial

Water  Purification-  Sedimentation, Coagulation and
Flocculation, Filtration, Disinfection,
MiscellaneousMethods.Distribution System- Requirements, 30

Classification, Layout, storage reservoir yield and capacity | Hours
estimation by mass-curve method, concept of service and
balancing reservoirs, Design Analysis (Hardy - Cross method

Structure and composition of Atmosphere — Definition, Scope
and Scales of Air Pollution Sources and classification of air
pollutants and their effect on human, vegetation and materials,
Factors affecting Selection of Control Equipment , Working
principle, Design andcontrol of particulate contaminants: 30
Factors affecting Selection of Control Equipment, Gas | Hours
Particle Interaction, — Workingprinciple, Design and
performance equations of Gravity Separators (cyclone)
,Centrifugal separators Fabric filters, Particulate Scrubbers,
Electrostatic Precipitators




Noise pollution and control: Definition of decibel, sound
power level, sound intensity level and sound pressure level,

measurement of noise level; basic concept of community 30
v . . : . . o
noise, transportation noise and industrial noise; acceptable | Hours
outdoor and indoor noise levels; effects of noise and control
measures.
References:

1. Peavy, Rowe and Tchobanoglous, “Environmental Engineering”, TMH

2. C.Stern Arthur, © Air Pollution (Vol.I — Vol.VIII)’, Academic Press, 2006.

3. Garg S.K., “Water Supply Engineering (Environmental Engineering Vol.— I)”,
KhannaPublications.

4. Garg S.K., “Sewage Disposal and Air Pollution Engineering (Environmental

Engineering Vol. — II)”, Khanna Publications.




BCE 2503 Transporation Engineering-I

Course Objective:

1.
2.

3.
4.

Role of the various modes of Transportation in our life.

Various types of roads, pavements and the geometric designing principles of
highway.

The materials used in the designing of road and related terminology.

The methods by which the designing of roads is undertaken

Learning Outcome:

1.

2.

3.

4.

Helpful in identifying and classifying the various modes of transport, need for
means of transport.

Students will develop an understanding for the different types of roads, plans
related to making roads in our country.

Students will develop a sense awareness for the different types of materials by
which road can be constructed with their advantages and disadvantages.

Methods employed in the construction of roads will be learned with the
advantages of each.

Course Contents:

Module Course Topics

Total

Hours Credits

Introduction to roads and highways

Introduction:Role  of  Transportation, Modes of
TransportationHistory of road development, Nagpur
road plan, Bombay road plan & 3rd 20 Year Road Plan,
Road types and pattern.Geometric Design: Cross
sectional elements, camber, shoulder, sight distance, | 30 Hours | 1
horizontal curves, super elevation, extra widening,
transition curves and gradient, vertical curves, summit
and valley curves.Modes and Role of Transportation
Engineering, Terminals, Modes of travel and their co-
ordination.

Highway Planning and Surveying- Necessity, Road
Development Plans, Classification of Roads, Road
Patterns & Networking, Highway Alignment & Re-

Alignment. 30 Hours | 1

Geometric Design- Elements, Specifications and Design
principles.

Road Construction materials and Methods - Properties
of Subgrade, Aggregates & Binding materials,Various
tests and specifications. Marshall Mix Design, WBM | 30 Hours | 1
and Asphaltic Concrete, Cement Concrete road
construction.




Design of Highway Pavement- Types of Pavements,
Design factors, Design of Flexible Pavement by CBR

v method (IRC : 37-2001), Design of rigid pavement, | 30 Hours | 1
Westergaard theory, load and temperature stresses,
joints, IRC method of rigid pavement design.

References:

1. KhannaS. K. & Justo C.E.G, “Highway Engineering”, Nem Chand and Bros.

2. KadiyaliL. R., “Transportation Engineering”, Khanna Publications.

3. SharmaS. K., “Highway Engineering”, S Chand and Company

4. Chakraborty P. & DasA., “Principles of Transportation Engineering”,Prentice

Hall (India), New Delhi,




BCE 2504 Structural Analysis-I1

Course Objective:

1. To know about the indeterminate structure.
2. To know about two hinged arch and plastic analysis.
3. To know about different method of analysis.
4. To analyse the different structures by Matrix Approach.

Learning Outcome:

1. Exposure on indeterminate structures.

2. llustrates about two hinged arch and plastic analysis.

3. Exposure on the analysis of indeterminate structure by different methods.
4. Exposure on the analysis of indeterminate structure by Matrix Apporach.

Course Contents:

Total

Hours Credits

Module Course Topics

Indeterminate Beams Analysis, Propped cantilever,
Fixed Beam, Continuous beams, Sinking of support,
| Three moment equation, Muller-Breslau’s Principle, | 30Hours 1
Applications for drawing influence lines for
indeterminate beams and trusses.

Two hinged arches-Introduction, Analysis ofParabolic
Arches, Circular Arches.

I Basics of Plastic Analysis, Introduction, Application | 30 Hours 1
ofStatic theorem, Kinematic theorem, Beams, Building
frames.

Methods of analysis- Classical Displacement Method,
Slope deflection method, Moment distribution method,
Classical Force Method, Consistent deformation
method, Column analogy method.

1 30 Hours 1

Matrix Methods of Structural Analysis- Introduction,
v StiffnessCoefficients, Flexibility Coefficients, Analysis | 30 Hours 1
byFlexibility Matrices, Stiffness Matrices.

References:
4. Ramamrutham S, “Theory of Structures”, DhanpatRai Publishing Company.

5. Wilbur and Norris, “Elementary Structural Analysis”, Tata McGraw Hill.
6. Reddy C S, “Basic Structural analysis”, Tata McGraw-Hill Education Pvt. Ltd.



http://www.flipkart.com/theory-structures-english-9th/p/itmdxdjraygrveyf?pid=9789384378103&srno=b_7&ref=384b0f58-1779-4502-afc1-4d501eb67db2

BCE 2505 Design of Concrete Structures-I

Course Objective:

1. To know the basics of WSM
2. To know the basics of LSM

3. To know the behaviour of Section in Shear & bond as well as slab.
4. To know about the columns.

Learning Outcome:

1. [lustration on WSM for different sections.
2. llustration on LSM for different sections.
3. Exposure on the behaviour of RC beams in shear and design of slab.
4. Exercise on design of columns for uniaxial and biaxial load.

Course Contents:

Module

Course Topics

Total
Hours

Credits

Working Stress Design

Introduction to Reinforced Cement Concrete,
Assumption in Working Stress, Design Method,
Distribution of Stresses on the cross section in bending,

Analysis and Design of a rectangular singly and doubly
reinforced section, T and L sections for flexure.

30 Hours

Limit State Design

Assumptions in Limit State Design Method, Design of
Rectangular Singly and Doubly Reinforced beams, T-
beams, L-beams.

30 Hours

Behaviour of Section in Shear & bond

Behavior of RC beam in Shear, Shear Strength of beams
with and without shear reinforcement, Minimum and
Maximum shear reinforcement, design of beam in shear,
Introduction to development length, Anchorage bond,
flexural bond, Failure of beam under shear, Concept of
Equivalent Shear and Moments.

Design of one way and two way solid slabs

30 Hours

v

Design of Columns

Effective height of columns, Assumptions, Minimum
eccentricity, Short column under axial compression,
requirements for reinforcement, Column with helical
reinforcement, Short column under axial load and uni-
axial bending, Design of columns under bi-axial loading
by Design Charts.

30 Hours




References:
1. Jain O. P. & Jai Krishna,*“Plain and Reinforced Concrete Vol. | & 11”, Nem
Chand & Bros.

2. JainA. K., “Reinforced Concrete: Limit State Design”, Nem Chand & Brothers.

3. Ramamrutham S., “Design of Reinforced Concrete Structures”, DhanpatRai
Publications.

4. Punmia B C, “R. C. C Design(Reinforced Concrete Structures)”,Laxmi
Publications-New Delhi.

BCE2551Geotechnical Engineering Lab


http://www.flipkart.com/author/a-k-jain
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http://www.flipkart.com/author/punmia-b-c

Note: Minimum of 8 experiments to be performed by students:
List of experiments:
1. Sieve Analysis
Hydrometer Analysis
Liquid & Plastic Limit Tests
Shrinkage Limit Test
Proctor Compaction Test
Relative Density
In Situ Density — Core cutter & Sand Replacement
Permeability Test
Direct Shear Test
10. Auger Boring

© o N o g A~ wb

11. Static Cone Penetration Test
12. Standard / Dynamic Cone Penetration Test



BCE2552Environmental Engineering Lab

Note: Minimum of 8 experiments to be performed by students:
List of experiments:

1. Determination of turbidity, colour and conductivity.
Determination of pH, alkalinity and acidity.
Determination of hardness and chlorides.
Determination of residual chlorine.

Determination of most probable number of coliforms.
Measurement of air pollutants with high volume sampler.
Determination of total, suspended and dissolved solids.
Determination of BOD.

Determination of COD.

10. Determination of kjeldahl nitrogen.

© 0 N o g A~ DN

11. Determination of fluoride.



BCE2553Transportation Engineering Lab

Note: Minimum of 8 experiments to be performed by students:
List of experiments:

Crushing Value Test of Aggregate

Impact Value Test of Aggregate

Los Angeles Abrasion Value of Aggregate

Shape Test (Flakiness Index, Elongation Index) of Aggregate
Penetration Test of Bituminous Sample

Softening Point Test of Bituminous Sample

Stripping Test of Bituminous Sample

Ductility Test of Bituminous Sample

© o N o gk~ w DN E

Flash & Fire Point Test of Bituminous Sample
10. Classified both directional Traffic Volume Study
11. Traffic Speed Study ( Using Radar Speedometer or Enoscope)



BCE2601 Transportation Engineering-I1

Course Objective:

1.

w

Beginning of railways in India, types of rails and related
terminology.Variousmaterialsneeded in the construction of railways and their
importance.

Railway track Geometry being explained in detail. Importance of the topography
in designing rails.

Determination of the type of site suitable for railway station construction.

Air Transport along with its advantages over other means of transport .Water
transports its types and demand.

Learning Outcome:

1.

2.

Requirements of railways, various rail types and features will be made to
understand. Materials that are used in railways will be taught.

Laying down of the rails, site selection, and geometry of the rail tracks will be
explained .The arrangements that are required to be made for railways will be
expressed.

What are the areas suitable for making a railway station, their requirements,
systematically signals need be explained.

How have airways proved to be a boon, their terminology and airports functioning
will help students know the system closely.

Course Contents:

Module Course Topics

Total

Hours Credits

Indian railways- Development and organization of
Indian Railways. Permanent way- Sub-grade, formation,
embankment and cutting, track drainage.

Rails: Rail gauges, types of rails, defects in rails, rail
failure, creep of rail. Rail Fastenings: Fish plates,
spikes, chairs, keys, bearing plates. Sleepers: Timber, | 30 Hours | 1
steel, cast iron, concrete and prestressed concrete
sleepers, manufacturing of concrete sleepers, sleeper
density. Ballast: Ballast materials, size of ballast,
screening of ballast, specification of ballast, tests on
ballast.

Railway Track Geometry - Gradients, horizontal
curves, super-elevation, safe speed on curves, cant
deficiency, negative super elevation, compensation for
curvature on gradients, track resistance and tractive

power. 30 Hours | 1

Points &Crossings : Elements of a simple turn-out,
details of switch, details of crossings, number & angle
of crossings, design of turn-out.




Stations & Yards- Site selection for a railway station,
layout of different types of stations, classification of
stations, types of railway yard, functions of Marshalling

yards. 30 Hours | 1
Signalling& Interlocking : Classification of signals,

method of train working, absolute block system,
mechanical interlocking of a two line railway station

v

Airport Engineering- Air craft characteristics affecting
airport design;

Runway operation; Runway pavement design, design of

overlay; Runway lighting and marking heliport. 30 Hours | 1

Water Transport Harbors; Layout and port facilities;
Inland waterways; Inland water operation.

References:

1.

&

Arora S. P. &SaxenaS. C., “A Text Book of Railway Engineering”,DhanpatRai
Publications.

Chandra Satish,AgarwalM.M., “Railway Engineering”, Oxford University Press-
New Delhi.

Rangwala, “Railway Engineering”, Charotar Publishing House.

Rangwala S C, “Airport Engineering”,Charotar Publishing House.

Saxena S C, “Airport Engineering: Planning and Design”, CBS Publisher.



http://www.flipkart.com/railway-engineering-english-23rd/p/itmdv7nyhbyfm8sv?pid=9789380358505&ref=L%3A7707873309809788917&srno=p_6&query=railway&otracker=from-search
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http://www.flipkart.com/airport-engineering-planning-design-english-1st/p/itmdytgc2gmn958b?pid=9788123915500&ref=L%3A-4424864795518742858&srno=p_2&query=airport&otracker=from-search

BCE- 2602 ENVIRONMENTAL ENGINEERING- 2
Course Objective:

1. Study of properties essential for the usability of water; disposal of waste water

2. Detailed study of sanitary system and engineering including designing of sewers.
3. Waste water treatment: primary, secondary, tertiary.

4. To study the disposal of solid waste.

Learning Outcome:

1. Water parameters on which its purity can be deduced, are important to be well
understood, for choosing it to be used for different purposes. Also, the disposal of
industrial and domestic waste correctly is important.

2. Whole science of delivering the disposed waste water to the treatment plant is
sanitary science. The construction of sewer lines and planning on delivery of the
waste has to be properly understood.

3. The next step is the treatment of waste water to make is environmentally friendly
to be dumped, or to make it usable for domestic purposes.

4. To develop awareness about solid waste management .

Course Contents:

Module Course Topics Total Credits
Hours

Waste Water Characteristics- Constituent of sewage,
physical & chemical, oxygen demand, BOD, COD,
Relative Stability, population equivalent, Biological
characteristics., sewage treatment system Sewer Design,
hydraulic design, minimum & maximum flow.Waste
Water Flow: Estimation of Dry Weather Flow and Storm
Water, Variation of flow, Estimation of design
discharges

10 Hours | 1

Waste Water Treatment - Flow diagram of conventional
sewage, treatment plant, and Primary treatment —
screens, Grit Chambers, detritus tank, skimming tank,
sedimentation — Plain & Chemical. Secondary treatment
— Trickling fitters, Biological contactor, Activated sludge
process, oxidation pond and ditches, aerated lagoon.

10 Hours | 1

Anaerobic digestion of sludge - Design of low and high
rate anaerobic digesters and septic tank, soak pit, soak
trench. Basic concept of anaerobic contact process,
anaerobic filter, anaerobic fixed film reactor, fluidized
bed and expanded bed reactors and upflow anaerobic
sludge blanket (UASB) reactor. Sludge disposal

1 10 Hours | 1




Types and Sources of solid and hazardous wastes - Need
for solid and hazardous waste, Waste disposal options —
Disposal in landfills - Landfill Classification, types and
methods site selection - design and operation of sanitary | 10 Hours | 1
landfills, secure landfills and landfill bioreactors —

v leachate and landfill gas management — landfill closure
and environmental monitoring
References:
1.

2.
3.

4.

Peavy, Rowe and Tchobanoglous, “Environmental Engineering”, TMH

Metcalf and Eddy Inc., “Wastewater Engineering”, TMH

Garg, “Water Supply Engineering (Environmental Engineering Vol.— I)”, Khanna
Publications.

Garg, “Sewage Disposal and Air Pollution Engineering (Environmental
Engineering Vol. — I1)”, Khanna Publications.




BCE2603 Design of concrete structure -11

Course Objective:

To bring about an exposure to advanced topics in structural design comprising ofRCC
retaining walls, water tanks, Flat Slab, curved beam, footing and a brief knowledge
about pre-stress concrete.

Learning Outcome:

1. To Design the Flat Slab and curved beam.
2. To design RCC cantilever and counterfort retaining walls and footings
3. To design different type of water tanks including underground and overhead

tanks.

4. To analyseprestressed concrete sections and design of beams.

Course Contents:

Module

Course Topics

Total
Hours

Credits

Design of Flat Slab: Design of flat slabs with and
without drops

Design of Curved Beam: Analysis and design of beam
curved in plan

30 Hours

Design of Footings-Structural behaviour of footings,
design of footing for a wall and a single column,
combined rectangular and trapezoidal footings, Design
of strap footing

Design of Retaining Walls-Structural behaviour of
retaining wall, stability of retaining wall against over-
turning sliding and pressure developed under the base,
Design of T-shaped retaining wall, Concept of
counterfort retaining wall

30 Hours

Water tanks - Design of Circular Water Tanks, Design
criteria, material specifications and Permissible
stresses for water retaining structures, Design of
circular water tanks with fixed & flexible base
situated on the ground/underground.

Design of Rectangular Water Tanks situated on the
groundandunderground using approximate method and
IS- code method.

30 Hours

v

Prestressed Concrete Design-Advantages of
prestressing, methods of prestressing, Losses in
prestress, analysis of simple prestressed rectangular and
T-section. Intoduction to design of element, load
balancing concept, profile of cable.

30 Hours




References:
1. Jain O. P. & Jai Krishna, “Plain and Reinforced Concrete Vol. I & II”, Nem
Chand & Bros.

2. JainA. K., “Reinforced Concrete: Limit State Design”, Nem Chand & Brothers.

3. Ramamrutham S., “Design of Reinforced Concrete Structures”, DhanpatRai
Publications.

4. Punmia B C, “R. C. C Design (Reinforced Concrete Structures)”, Laxmi

Publications-New Delhi.
RajuKrishna, “Prestressed Concrete”, Tata Mcgraw Hill Education Private Limited.

BCE2604 Construction Technology & Management
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Course Objective:

1. To know about the basics of management and Network Techniques.
2. To know about the concept of Engineering Economics and Equipment.
3. To know about the Contract Management and tender preparation.

Learning Outcome:

1. Exposure onbasics of management andNetwork Techniques.

2. Exposure onconcept of Engineering Economics and Equipment.
3. Exposure on Contract Management and tender preparation.

Course Contents:

Module

Course Topics

Total
Hours

Credits

Elements of Management- Project cycle, Organization,
Planning, Scheduling, monitoring, updating and
management system in construction

Network Techniques- Bar charts, milestone charts,
Work break down structure and preparation of
networks. Application of network Techniques in
construction management like PERT, GERT, CPM
AON and AOA.

Project monitoring, cost planning, resource allocation
through network techniques, Line of balance technique.

30 Hours

Engineering Economics- Time value of money, Present
economy studies, Equivalence concept, financing of
projects, Economic comparison present worth method
Equivalent annual cost method, discounted cash flow
method, analytical criteria for postponing of investment
retirement and replacement of asset, Depreciation and
break even cost analysis.

Equipment Management- The work motion study,
Simulation  techniques for resource scheduling.
Construction Equipments for earth moving, Hauling
Equipments,  Hoisting  Equipments,  Conveying
Equipments, Concrete Production Equipment.

30 Hours

Contract Management- Legal aspects of contraction,
laws related to contracts land acquisition, labour safety
and welfare, Different types of contracts, their relative
advantages and disadvantages.

Elements of tender preparation, Process of tendering
pre-qualification of contracts, Evaluation of tenders,
Contract negotiation and award of work, Monitoring of
contract extra items, Settlements of disputes, arbitration
and commissioning of project.

30 Hours




References:
1. Peurify R.L., “Construction Planning Equipment and Methods”, T.M.H.,

International Book Company.

2. Srinath L.S., “PERT & CPM Principles and Applications”, E.W.P. Ltd., New
Delhi.

3. BhatnagarS.K., “Network Analysis Techniques”, Willey Eastern Ltd.

4. Sarkar, “Construction Technology”, OxfordUniversity Press, USA.

BCE2651Structural Detailing Lab



Note: Minimum of 6 experiments to be performed by students:

Preparation of working drawings for the following using any drafting software
1. RC Beams- Simply supported, Continuous, Cantilever

T —beam / L-beam floor

Slabs — Simply supported, Continuous, One way and two way slabs.

Columns — Tied Columns and Spirally reinforced columns.

Isolated footings for RC Columns.

Combined rectabgular and trapezoidal footings.

N o gk~ D

Detailing of Buildings with respect to Earthquake Resistant Design.

BCE2652CAD Lab - |



List of experiments:

1. Working on Structural Engineering softwares for Analysis and Design of Civil
StructuresusingSTAAD Pro / SAP

2. WORKING on planning of structures using Auto CAD

BCE2701 Design of Steel Structures



Course Objective:

To develop knowledge in designing structural elements made of steel

Learning Outcome:

1. To learn the properties of steel sections and design basics and codal provisions
Design of connections

2. To learn the behaviour of the connections and the strength in each conditions
(Riveted, bolted and welded).

3. To design steel members subjected to tension and compression members

4. To Design steps involved in beams, built up beams and connections in beam
column, Lintels, Purlins, Bearing Plates and Introduction to plate girders, gantry
girders.

Course Contents:

Total

Module Course Topics Credits
Hours

General Considerations - Structural Steel.Stress-Strain
Curve for Mild Steel.Rolled Steel
Sections.DesignPhilosophies.Local Buckling of Plate

| Elements.Introduction to  Plastic  Analysis and | 30 Hours 1
Design.Introduction to Limit State Steel
Design.Probabilistic Basis for Designand Design
Criteria.
Simple Connections - Introduction to Riveted and
Bolted Connections, Types of Bolted Joints, Load
Transfer Mechanism,Failure of Bolted
Joints,Specification for Bolted Joints,Bearing-Type
Connections, Prying Action,Efficiency of the Joint,
Slip-Critical Connections,Pin Connections
Simple Welded Connections- Types of welds, Weld

I Defects, Inspection of Welds, Assumptions in the | 30 Hours 1
Analysis of Welded Joints, Analysis and design of
Welded Joints such as Groove Welds, Fillet Welds,
Intermittent Fillet Welds, Plug and Slot Welds
Design Of Fillet Weld For Truss Members, Distortion of
Welded Parts, Failure of Welds, Fillet Weld
VsButtWeld,Welded Jointed Vs Bolted and Riveted
Joints
Tension Members - Types of Tension Members, Net
and effective Sectional Areas, Modes of Failure, Factors

" affecting the strength of tension members, Design 30 Hours 1

Strength and design of Tension Member, Lug Angles,
Splices, Gusset Plate

Compression Members -Effective Length, Slenderness




Ratio (A) and types of buckling, Classification of Cross
Sections, Column Formula, Design of Axially Loaded
Compression Members, Built-Up Columns (Latticed
Columns), Lacing, Batten,Encased Column,
Splices,Design of Column Bases and Caps

Beams - Types of Sections,Behaviour of Beam in
Flexure,Section Classification, Lateral Stability of
Beams,Lateral and Torsional Buckling,Design of
v Laterally Supported and Unsupported Beams Rolled | 30 Hours
Beams,Built-Up Beams (Plated Beams),

Design of Lintels, Purlins, Bearing Plates.Introduction
to Plate Girder and Gantry Girder

References:
1. DuggalS. K., “Limit State Design of Steel Structures”, Tata Mcgraw Hill.
2. SubramanianN., “Design of Steel Structures”, Oxford University Press

3. SairamK S, “Design of Steel Structures”, Pearson Education

BCE2702 Quantity Survey & Estimation




Course Objective:

To provide hands-on experience on estimation of RCC, steel, masonry buildings and
roads and culverts and inculcate the fundamentals of valuation, contracts and
tendering.

Learning Outcome:

1.
2.
3.
4.

Exposure to rate analysis and basics of estimation
[llustrate the fundamentals of valuation
Gives the study of valuation by different methods.

Course Contents:

Exposure on the fundamentals of estimation and specification

Module

Course Topics

Total
Hours

Credits

Introduction to estimates and specifications general:
introduction to Quantity surveying — purpose of
estimates. Types of estimates, various items to be
included in estimates. Principles in selecting units of
measurement for items, various units and modes of
measurement  for different trades, 1.S. 1200,
Specifications — purpose and basic principles of general
and detailed specifications; detailed specifications for
various items of work.

30 Hours

Rate analysis: Taking out quantity, Measurement and
abstract sheets and recording. Centre line method.
Analysis of rates, factors affecting the cost of materials,
labour. Task work, schedule as basis of labour costs.
Plants and equipment -hour costs based on total costs
and outputs. Transports, octroi. Overhead charges, rates
for various items of construction of civil engineering
works. Standard schedule of rate, price escalation.

Rate analysis: Taking out quantity, Measurement and
abstract sheets and recording. Centre line method.
Analysis of rates, factors affecting the cost of materials,
labour. Task work, schedule as basis of labour costs.
Plants and equipment -hour costs based on total costs
and outputs. Transports, octroi. Overhead charges, rates
for various items of construction of civil engineering
works. Standard schedule of rate, price escalation.

30Hours

Fundamentals of valuation: Principles of valuation,
definition of value, price and cost. Attributes of value,
Different types of values- Book value, salvage value,
scrap value, replacement value, reproduction value,
earning value, Market value, Potential value, Distress
value, Speculation value, Sentimental value.

30 Hours




Accommodation value. Essential characteristics of
market value.Valuer and his duties, purpose of
valuation and its function. Factors affecting the
valuation of properties-tangible and intangible
properties, Landed properties- free hold and leasehold
properties, different types of lease.

v

Methods of valuation: Rental method of valuation.
Form of rent, different types of rent, standard rent.
Value of land, belting method of valuation, Valuation
based on land and building- item wise, carpet area
basis, unit basis, cubic content basis. Valuation from
yield and from life, gross yield and net yield, outgoing,
capitalized value, Year's purchases-Single rate and dual
rate, reversion value of land, annuity- perpetual, whole
life, deferred. Sinking fund. Depreciation, different
methods of calculating depreciation — straight line
method, declining balance method, sinking fund
method, quantity survey method. Depreciated cost,
Obsolescence.

30 Hours

References:

1.

2.

BCE2751 CAD Lab II

Chakraborti M.,” Estimating Costing”, Specification and Valuation in Civil
Engineering”,M Chakraborty.
Dutta B.N., “Estimating and Costing in Civil Engineering Theory and Practice,’
UBS Publishers' Distributors (P) Ltd.-New Delhi.
Birdie .G.S, “A Text Book on Estimating and Costing”, DhanpatRai and Sons,
New Delhi.

b




List of Experiments

1. Working on project management software(Primavera/ MS Project)
2. Working on GIS software (Arc GIS/ Envi)

BCE2801 Water Resource Engineering

Course Objective



wn e

To know about the basics of hydrology.
To know about the hydrograph and irrigation.
To know about the behavior of canals and its design.

4. To know about the irrigation outlets river training.

Learning Outcome:

1. llustrate about the Hydrologic Cycle, Ground Water Hydrology and well

hydraulics.
2. Exposure on hydrograph and its relation with various parameters.
3. Exposure on behavior of canals and its design.
4. Exposure onirrigation outlets river training.

Course Contents:

Module

Course Topics

Total
Hours

Credits

Hydrology- Hydrologic Cycle, Water Budget Equation.
Precipitation Types, measurements and analysis, error
in estimation, missing data, consistency of rainfall
records, Intensity during frequency (IDF) and probable
maximum Precipitation (PMP) curves. Evaporation and
consumptive use: Process affecting factors, estimation
and measurement techniques.

Infiltration- Process affecting factors, measurement and
estimation, Infiltration Indices, Infiltration galleries.

Ground Water Hydrology- Zones of underground
water, Aquifers and their types, important terms,
Determination of discharge through unconfined and
confined aquifers with steady flow conditions.

Well- Interference among wells, Well loss and specific
capacity, efficiency of a well, types of water wells,
specific yield of a well, , type of tube wells, well
surrounding and well development, Suitable site
selection for a tube well, Types of open wells.

30 Hours

Surface Runoff- Components and factors affecting
runoff, methods of estimation of Runoff volume and
peak runoff, rating curve, Rainfall -runoff relationships.

Hydrograph analysis- components, factors affecting
hydrographs, base flow separation, Direct Runoff
Hydrograph

Unit Hydrograph- Theory and assumptions. Derivation
of

Unit  Hydrograph, Synthetic Unit Hydrograph
Introduction to computer models for rainfall runoff
analysis.

Irrigation- Developments in India, Necessity and types

30 Hours




Advantages & disadvantages of Irrigation. Functions of
water in plant growth, Methods of Irrigation, Water
requirement Of crops. Irrigation frequency, Irrigation
efficiencies, Principal crops and crop season, crop
rotation.

Canal irrigation: Classes and alignment, Parts of a canal
system, Commanded area, curves in channels, channel
losses.

Sediment Transportation- Suspended and Bed load and
its estimation.

Irrigation channels- Types, silt theories- Kennedy’s and
Lacey’s

Design procedure for irrigation channels, longitudinal
cross section, Schedule of area Statistics and channel
dimensions, use of Garret’s Diagrams in channel design,
cross Sections of an Irrigation channel,

Lining of Irrigation Canals: Advantages and types,
factors for selection of a particular Type, design of lined
channels, cross section of lined channels, Economics of
canal lining.

Water Logging- Definition, effects, causes and anti-
water logging measures, Drainage of Water logged land,
Types of drains open and closed, spacing of closed
drains.

30 Hours

v

Regulation and control of canal system: Purpose, Types
of canal regulation works and their functional aspects,
Relative merits and demerits canal irrigation

Irrigation Outlets: Requirements, types, non-modular,
semi-module and rigid module, selection criterion.

River Training: Objective and need, classification of
rivers, and river training works, meandering, stages,
methods of river training, bank protection, Methods for
measurement of discharge.

30 Hours

References:

1

2.
3.
4.

GargS.K., “Irrigation Engg. and Hydraulic Structures”, Khanna Publishers.

PunmiaB.C., “Irrigation and water Power engineering”, Laxmi Publications.
Subramanya K., “Engineering Hydrology”, TMH.
ArroraK.R., “Irrigation Water Power and Water Resource Engg.”,Standard
Publishers Distributors

BCE2011Ground Improvement Techniques

Course Objective:




To know about compaction and mixes.

To understand various methods and techniques used.
To understand densification methods in clay.

To understand grouting.

To know about underpinning foundation.

To know use of granular piles.

ocourwdE

Learning Outcome:

1. Able to design mixes.

2. Knowledge of densification methods in granular soil.

3. Knowledge of densification methods in cohesive soil.

4. Application of grouting.

5. Knowledge of geotextiles.

6. Knowledge about underpinning foundation and granular piles.

Course Contents:

Module Course Topics Total Credits
Hours

Compaction and Mixes - Review of compaction theory,
effect of compaction on surface behavior, Field methods
of compaction, Quality Control, Design of Mixes,
Design of soil-lime Mix, Design of soil-cement Mix,
Design of soil-bitumen Mix, Design of soil-lime-fly ash
Mix

30 Hours | 1

Methods and Techniques - In-situ densification methods
in granular soils, Deep compaction, Introduction,
Terra-Probe,  Vibroflotation  techniques,  Ground
Suitability for Vibroflotation and Advantages, Mueller
Resonance Compaction, Dynamic Compaction, Depth
of Improvement

30 Hours | 1

Densification Methods in Cohesive Soil and Grouting-
In-situ  densification methods in cohesive soil,
Introduction, Pre-loading and de-watering, Vertical
i drains, Electrical method, Thermal method, 30 Hours | 1

Grouting- Introduction, suspension grout, solution
grout, grouting equipment, Groutingmethods,design and
layout

Granular Piles,Underpinning  of  foundations and
Geotextiles- granular piles, Ultimate bearing capacity
and settlement, method of construction, load test,
Underpinning  of  foundations, importance and | 30 Hours | 1
v situations for underpinning, methodology and typical
examples,  Geotextiles, types and  functions,
specification, precautions in transportation and storage.




References:
1. Garg S. K., “Soil Mechanics & Foundation Engineering”, KhannaPublishsers-
Delhi
2. GopalRanjan and A.S.R. Rao, “Basic and Applied Soil Mechanics”, New Age
International Publishers.
Mandal J. N. — Geosynthetics World
Bergado D., “Soft Ground Improvement”, CRC Press
Koerner, R. M., “Designing with geosynthetics”, Xlibris Corp.
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BCE2012Prestressed Concrete Design

Course Objective:



To provide an exposure to the design of Prestressed Concrete Structures and
Structural Elements.

Learning Outcome:

1.

To introduce prestressing methods, principles and concepts and to determine
losses in prestress& anchorage zone stresses

To design of prestressed concrete beams, stresses at transfer, service load, Design
of End Blocks.

To compute the strength of the beam and behaviour in Tension and Compression
members.

To design prestressed concrete slabs, and Application of Prestressed Concrete in
Bridges.

Course Contents:

Module Course Topics Total Credits
Hours
PrestressingConrete of, Type of concrete and steel used
in Prestress work
I 30 Hours 1

Allowable stresses, Losses in prestressing, Effect of
shrinkage, Creep and Stretching of wires, etc

Analysis and Design of Prestressed concrete Beams in
bending and shear, Cable profiles, Design of End | 30 Hours 1
Blocks

Calculation of Deflection and Ultimate Strength of a
Prestressed Beam, Use of Prestressed Concrete in | 30 Hours 1
Tension and Compression Members

Types of prestressed concrete slab, design of one-way
slab,design of two-way

v . ) o 30 Hours 1
Slab: design of simple flat slab, Application of
Prestressed Concrete in Bridges
References:
1. Krishnaraju .R, “PrestressedConcrete”, Tata McGraw-Hill Education, New Delhi,
2006
2. Pandit .G.S, Gupta .S.P, “Prestressed Concrete”, CBS Publishers & Distributors,
2008
3. Rajagopalan .N, “Prestressed Concrete”,Alpha Science International, Limited,

2005




BCE2013Matrix Analysis of Structres

Course Objective:

1. Basics of matrices and introduction of matrices to the structures.
2. Matrix analysis for truss elements.

3. Matrix analysis for beams.

4. Matrix analysis for Plane frame structures.

Learning Outcome:

1. To enable the student to have a good grasp of all the fundamental issues in these
advanced topics in structural analysis, besides enjoying the learning process, and
developing analytical and intuitive skills.

2. Exposure on axial elements, truss element by matrix approach.

3. llustration on beam by matrix approach.

4. llustration on plane frame by matrix approach.

Course Contents:

Module

Course Topics

Total
Hours

Credits

Matrix Concepts and Matrix Aanalysis of Structures
—Matrixvector; basic matrix operations; rank; solution of
linear simultaneous equations; eigenvalues and
eigenvectors.Introduction; coordinate systems;
displacement and force transformation matrices.Contra-
gradient principle; element and structure stiffness
matrices.Element and structure flexibility matrices;
equivalent joint loads; stiffness and flexibility
approaches

30 Hours

Matrix Analysis of Structures with Axial Elements -
Introduction, Axial stiffness and flexibility; stiffness
matrices for an axial element (two dof), plane truss
element (four dof)

One-dimensional axial structures - Analysis by
conventional stiffness method (two dof per element) and
reduced element stiffness method (single dof); Analysis
by flexibility method

Plane trusses -Analysis by conventional stiffness
method (four dof per element) and reduced element
stiffness method (single dof); Analysis by flexibility
method.

30 Hours

Matrix Analysis of Beams - Conventional stiffness
method for beams: Beam element stiffness (four dof);
generation of stiffness matrix for continuous beam;
dealing with internal hinges, hinged and guided-fixed

30 Hours




end supports; accounting for shear deformations

Reduced stiffness method forbeams -Beam element
stiffness (two dof); dealing with moment releases,
hinged and guided-fixed end supports

Flexibility methodfor fixed and continuous beams -
Force transformation matrix; element flexibility matrix;
solution procedure(including support movements)

Matrix Analysis of Plane Frames - Conventional
stiffness method for plane frames: Element stiffness (six
dof); generation of structure stiffness matrix and
solution procedure; dealing with internal hinges and
various end conditions

Reducedstiffness method for plane frames - Element
stiffness (three dof); ignoring axial deformations;
dealing with moment releases, hinged and guided-fixed
end supports

Flexibility method for plane frames - Force
Y transformation matrix; element flexibility matrix;
solution procedure (including support movements);
Ignoring axial deformations

30 Hours 1

References :-

1. DevdasMenon, "Advanced Structural Analysis", Narosa Publishing House, 2009

2. AsslamKassimali, "Matrix Analysis of Structures”, Brooks/Cole Publishing Co.,
USA, 1999

3. Amin Ghali, Adam M Neville and Tom G Brown, "Structural Analysis: A Unified
Classical and Matrix Approach”, Sixth Edition, 2007, Chapman & Hall

4. DevdasMenon, "Structural Analysis", Narosa Publishing House, 2008

BCE2014Traffic Engineering

Course Objective:




=

Role of transportation .Nature of traffic and issued arising out of it.

2. Various methods used to determine the flow of traffic and the vehicular
characteristics.

3. Study about the traffic signals, lighting on roads and traffic management.

4. Study of the various theories related to traffic flow.

Learning Outcome:

1. Students will easily learn to figure out the need of transportation as well at the
same time the problems faced due to traffic.
2. Clear picture will be set up regarding the traffic studies, road user and traffic
characteristics.
3. Need to follow the traffic signals, parking rules and the importance to drive
safely.
4. Students will learn the theories related to traffic and the role of other fields in it.

Course Contents:

Module

Course Topics

Total
Hours

Credits

Introduction- Overview of transportation system,
nature of traffic problems in cities, Present Scenario of
road transport and transport assets, Role of
transportation: Social, Political, Environmental, etc

30 Hours

Traffic Studies- Speed, journey time, delay, traffic
flow, volume, capacity, forecasting and statistical
methods in traffic engineering, Road user & vehicular
characteristics, level of service, sampling technique

30Hours

Traffic controls and Regulations- Traffic signs,
signals, road markings and traffic control aids, parking
and street lighting, accidents studies,Traffic
management and regulations, pollution, intersection
design, safety

30 Hours

v

Traffic Flow Theory and Transport system
management- Diagram of traffic flow, relationship,
Lighthill& Witham’s theory, Car following theory,
Queneing theory and headways &gaps.Long term and
short term planning, use of IT in transportation

30 Hours

References:

1. Khanna S. K. &.Justo C.E.G, “Highway Engineering”,Nem Chand and Bros.




2. KadiyaliL. R., “Transportation Engineering”,Khanna Publications.

3. SharmaS. K., “Highway Engineering”,S Chand and Company

4. Chakraborty P. & Das A., “Principles of Transportation Engineering”, Prentice
Hall (India), New Delhi,

5. Garber, Nicholas J.|Hoel, Lester A., “Principles of Traffic and Highway

Engineering”, Cengage Learning India.

BCE2021Advanced Foundation Design

Course Objective:


http://www.flipkart.com/principles-traffic-highway-engineering-english-1st/p/itmdytsfhf6fqzuf?pid=9788131512463&ref=L%3A-2893719842522969350&srno=p_4&query=traffic&otracker=from-search
http://www.flipkart.com/principles-traffic-highway-engineering-english-1st/p/itmdytsfhf6fqzuf?pid=9788131512463&ref=L%3A-2893719842522969350&srno=p_4&query=traffic&otracker=from-search

wn e

To know about stresses under loads.
To know about bearing capacity and settlementshallow foundations.
To know about Pile foundation its criteria and settlement

4. To know about Machine and well foundation

Learning Outcome:

1. Understanding stress development in soil
2. Able to design of shallow foundation

3. Able to design of deep foundation

4. Understanding well and machine foundation

Course Contents:

Module

Course Topics

Total
Hours

Credits

Stresses under loads-Pressure under loads, Vertical
pressures under surface loads, Boussinesq equation,
Westergaard’s  equation, New  Mark  Charts,
Approximate solution

30 Hours

Bearing capacity and settlement analysis of shallow
foundationsTerzaghi’s,bearing  capacity = equation,
Skempton’s bearing capacity equation, Meyerhof’s
bearing capacity equation, BIS bearing capacity
equation, Types of settlements, Immediate and
consolidation settlements in cohesive soil, De-Beer and
Schmmertman’s methods of settlement prediction in
non-cohesive soil

30 Hours

Bearing capacity and settlement analysis of deep
foundation- Pile foundation, Classification of piles,
load carrying capacity of single piles in clay, silt and
sand by dynamic methods, Load carrying capacity of
single piles in clay, silt and sand by static methods, Pile
load test, Pile group, Negative skin friction, Settlement
of pile group

30 Hours

v

Foundation on expansive soil and Machine foundation-
Foundation on expansive soil, Construction on
expansive  soil, Alteration of soil condition,
under-reamed piles, Well foundation, Elements of well
foundation, Shape of well foundation, Depth of scour,
Well sinking, Tilt, shift and their prevention

Machine foundation- Classification, Definitions, Design
principle in brief.Barken’s method

30 Hours

References:




1. VenkataramaiahC., “Geotechnical Engineering”, New Age International
Publishers.

2. GopalRanjan and RaoA.S.R., “Basic and Applied Soil Mechanics”, New Age
International Publishers.

3. Punmia B.C., JainAshok Kumar, “Soil Mechanics and Foundations”, Laxmi
Publications.

4. Arora K R., “Soil Mechanics & Foundation Engineering”, Standard Publishers
Distributors.

5. MurthyVNS, “Advanced Foundation Engineering”, CBS Publishers &
Distributors-New Delhi.

BCE2022Bridge Engineering

Course Objective:



w

To bring about an exposure to special topics in structural design comprising of
RC bridges.

To know about prestressed concrete girder bridges,

To know about steel bridges,

To know about design of T-beam bridge, box culverts, piers and pier caps and
Abutments and bearings.

Learning Outcome:

1.

To design RCC slab.

2. To design prestressed concrete girder bridges.
3.
4. To Design of T-beam bridge, box culverts, piers and pier caps and Abutments and

To design steel bridges.

bearings.

Course Contents:

Total

Module Course Topics Credits
Hours
Site selection, various types of bridges and their
suitability, loads, forces and IRC bridge loading and
permissible stresses, Design of RC slab culvert, Design
I 30Hours |1

of RC bridges under concentrated loads using effective
width and Pigeauds Method.Courbon'sMethod of load
distribution

Prestressed Concrete Girder Bridges - Advantages of
presstressed concrete slab and girder bridges, suitable
spans, design of slab and beam cross sections for given | 30 Hours | 1
bending moment, shear, prestressing force, eccentricity
(analysis of bridges need not be repeated)

Steel Bridges- Design and detailing of plate girder,
Design and detailing of box girder, Design and | 30 Hours |1
detailing of Truss bridges

Design of T-beam bridge- Design of box culverts,

v Design of piers and pier caps, Design of Abutments and | 30 Hours | 1
bearings
References :
1. Victor D. J., “Essentials of Bridge Engineering”,0Oxford& IBH Publishing Co.

Pvt. Ltd.




Rajagopalan N., “Bridge Superstructure”, Narosa Book Distributors Pvt Ltd.

2
3. Raju, Krishna, “Prestressed Concrete Bridges”, CBS Publisher.

4. RajuN.K., “Design of Bridges”,Oxford&IBH-Pubs Company-New Delhi.
5

. Duggal, S k., “Design of Steel Structure “,McGraw Hill Education (India) Private
Limited.

BCE2023Rural Water Supply and Sanitation

Course Objective:
1. To learn basic concept of sanitation


http://www.flipkart.com/bridge-superstructure-english-01/p/itmdxbqadzthqqyg?pid=9788173196478&ref=L%3A2084589890725301414&srno=p_2&query=bridge&otracker=from-search
http://www.flipkart.com/prestressed-concrete-bridges-english-1st/p/itmdytgzhpc8zbhz?pid=9788123917009&ref=L%3A2084589890725301414&srno=p_4&query=bridge&otracker=from-search
http://www.flipkart.com/design-bridges-english-4th/p/itmeynenrspemmnq?pid=9788120417410&ref=L%3A2084589890725301414&srno=p_6&query=bridge&otracker=from-search
http://www.flipkart.com/design-steel-structure-3e-english-3rd/p/itmczynqsukrwukw?pid=9780070260689&ref=L%3A-6890021627095988920&srno=p_7&query=design+of+steel+&otracker=from-search
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To design the well, galleries etc.

To know the water treatment method

Detailed knowledge of water distribution system
To study solid waste management and health aspect

Learning Outcome:

1. To develop awareness about rural sanitation

2. Find out appropriate source of water in rural area
3. To develop low cost treatment plant in rural areas
4. Analysis of pipe network system

Course Contents:

Module

Course Topics

Total
Hours

Credits

Introduction to rural water supply- Concept of
environment and scope of sanitation in rural areas.
Magnitude of problems of rural water supply and
sanitation. Water supply: Design population and
demand loads.Various approaches of planning of water

Supply schemes in rural areas.Wells,infiltration wells,
radial wells and infiltration galleries

30 Hours

Collection and treatment of water- Collection of raw
water from surface source. Specific practices and
problems encountered in rural water supply.Methods of
treatment of surface and ground waters for ruralwater
supply, Brief Detail of rapid sand filter and slow sand
filter, Chlorination ,disinfection

30 Hours

Planning of distribution system- Pumps, pipe materials,
appurtenances used in rural water supply,Planning of
distribution system in rural areas.Planning of waste
water collection system in rural areas, stabilization
ponds, septic tanks, Emerging technologies for water
treatment

30 Hours

v

Solid waste management and rural health- solid waste
management concept, Disposal of Solid
Wastes.Composting, land filling, incineration, Biogas
plants, Rural health.Other specific issues and problems
encountered in rural sanitation

30 Hours

References:
1. Mann H.T. & Williamson D.,“Water Treatment and Sanitation — Simple Method

for Rural Area”, Practical Action; Revised edition.
2. Steel E.W.&McgheeT.J., “Water Supply and Sewerage”, McGraw Hill.




3. ‘Manual on Water Supply and Treatment’, CPHEEO, MinistryofUrban

Development, Govt. of India.
4. ‘Manual on Sewerage and Sewage Treatment’, CPHEEO, Ministry of Urban

Development, Govt. of India
5. Srinivasan D., “Environmental Engineering”, PHI Learning Pvt. Ltd. 2009

BCE2024Environmental Management in Industries

Course Objective:



gk~ o

To provide knowledge regarding environmental legislations
To know the different source of solid waste

To categories the different type of solid waste

To study physical ,biological ,social aspect of environment
To study about EIA and 1SO14000

Learning Outcome:

1. To know legal aspect of environmental

N

To develop waste minimization technique
3. To know social aspect of environment along with physical and biological

component

4. Case study of environmental pollution for different industries

5. To know the drafting of EIA

Course Contents:

Module

Course Topics

Total
Hours

Credits

Environmental Legislation- Environmental legislations
for setting up and for operation of an industrial activity,
Need of Environmental Impact Assessment (EIA) study,
Defining the industrial activity- Location, approach,
manufacturing processes, raw materials and otherinputs
of natural resources;Other Pollution control legislations.

30Hours

Sources and types of solid waste- Sources and types of
wastes. Solid, liquid and gaseous wastes from various
industries, Control and removal of specific pollutants in
industrial wastewater, e.g., oil and grease, cyanide,
fluoride, toxic organics, heavy metals, Solid and
hazardous wastes—definitions, concept and management
aspects.Recent trends in industrial waste management,
Life cycle analysis, clean technologies.

30 Hours

Component of Environment- Detailing of the local
environment: Physical environment- water, air, land
resources &solid wastes, noise emissions,Biological
environment- all flora & fauna, Socio-economic
environment- history of the area, customs & rituals,
Education, health, and developmental profile of the area,
specific local environmental issues.Environmental
Pollution in Industries.

30Hours

Case study of various industry and Environmental
Clearance- Case studies of various industries, e.g.,
dairy,fertilizer, distillery, sugar, pulp, Environmental
Impact Assessment (EIA): definitions, methodologies,
ISO and 1SO14000 etc. .

30Hours




References:

Shen, T.T., “Industrial Pollution Prevention Handbook”, Springer-Verlag, Berlin.
Pandey, G.N. and Corney, G.C., “Environmental Engineering”, Tata McGraw
Hill, New Delhi.

3. Nancy, J. Sell, “Industrial Pollution Control —Issues and Techniques”, Van
Nostrand Reinhold Co, NY.

4. Environment (protection) Act- 1986. Any authorized & recent publication on
Government Acts.Also available on CPCB/MoEF Website

5. Rao M.N,, “Air Pollution” Tata McGraw Hill, 1989.

BCE2031 Industrial Pollution Control

Course Objective:

1. Study of air pollutants and their dispersion in atmosphere.
2. Learn sampling and analysis of the pollutants in a particular area.



3. Detailed knowledge of equipment used for gaseous pollution control.
4. To draft the EIA report.

Learning Outcome:

1. To know about the ambient air quality.

2. To learn about the sampling and analysis method of air pollutant.
3. Detailed knowledge of pollution control devices.

4. To discuss case study of various industries regarding EIA.

Course Contents:

Total

Module | Course Topics Credits

Hours

Air Pollution- Sources, effects and regulations of air

Pollutants, Meteorology and dispersion of air pollutants 30 Hours | 1

Sampling and analysis - sampling and analysis of
gaseous and particulate air pollutants. Photochemical
air pollution and mobile sources; High volume
sampler.

30 Hours |1

Pollution control- Gaseous Pollutants  Control,
Mechanisms to remove particulate contaminants from
gas streams, Combustion stoichiometry, Adsorption,

Absorption
) o ] . 30 Hours | 1
Particulate Emission Control Devices, Mechanisms to

remove particulate contaminants from gas streams,
Gravitational setting chambers, Centrifugal separators,
Wet scrubbers, Fabric Filters, Electrostatic precipitators

v

Plant Compliance for Managers- EIA, Environmental

Audit, Clean Technologies, Case studies of various 1
industries 30 Hours

References:

1.

2.

Azad A., Singh H., “Industrial Wastewater Management
Handbook” Editor-in-Chief, McGraw Hill, New York

Boubel R.W., D.L. Fox, D.B. Turner & A.C. Stern, “Fundamentals of Air
Pollution”,Academic Press, New York, 1994.

Rao M.N., “Air Pollution” Tata McGraw Hill, 1989.

Pandey, G.N. and Corney, G.C., “Environmental Engineering.”, Tata McGraw
Hill, New Delhi
Environment (protection) Act- 1986

BCE2032Environmental Geotechnology

Course Objective:

1.

To know basics of Environmental Geotechnology.




To know bearing capacity of soil.

Brief knowledge of ground improvement technique.
To study control measure of hazardous waste.

To know the engineered landfilling.

okrwn

Learning Outcome:

1. To understand the environmental Geotechnology issues.
2. To find out the bearing capacity of soil.

3. To gain basic knowledge of pile foundation.

4. To study grouting technique.

5. To develop cost effective method of solid disposal.

Course Contents:

Total

Module Course Topics Credits
Hours
Introduction  to  environmental Geotechnology-
Introduction, Development of Environmental
GeotechnologyAims,Environmental Cycle and their 30
' interaction with Geotechnology Hours 1

Natural environment, cycles of nature. Environmental
geotechnical problems

Bearing capacity of soil- Loadenvironment factor design
criteria,Soil-structure vs structure soil interaction, load
and environmental loads. Bearing capacity based on load 30 1
footing interaction, lateral earth pressure. Pile | Hours
foundations, environmental factors affecting pile
capacity, under-water foundation problems

Ground improvement technique- Ash Pond and Mine
Tailing Impoundments. Geotechnical re-use of waste
. . . L 30
Il materials and fills. Grouting and injection process. Grout 1
; . _ | Hours
used for controlling hazardous wastes, Sinkhole:
interaction with environment and remedial action

Solid waste disposal- Sanitary landfills, Selection of
waste disposal sites, Landfills for Municipal and 30 1
Hazardous wastes. Design of liners: clay and synthetic | Hours
clay liners,incineration

Reference:
1. Wentz, C.A,, “Hazardous Waste Management”, McGraw Hill, Singapore, 1989
2. Daniel, B.E., “Geotechnical practice for waste disposal”, Chapman and Hall,
London, 1993.




3. Fang, H.Y.“Introduction to environmental Geotechnology”, CRC press New

York, 1997.
4. Lagrega, M.d., Bukingham, P.L., and Evans, J.C., “Hazardous Waste

Management”, McGraw Hill, Inc. Singapore, 1994

BCE2033 Tunnel Engineering

Course Objective:



To know about the tunnel.

To know about the analysis and design of tunnel.

To know about the Construction & Excavation Techniques.

4. To know about the Ventilation of tunnels and Safety measures.

wn e

Learning Outcome:

1. Exposure on tunnel, its suitability with different type of rock.
2. Exposure on analysis and design of tunnel.

3. Exposure on Construction & Excavation Techniques.

4. Exposure on Ventilation of tunnels and Safety measures.

Course Contents:

Module Course Topics Total Credits
Hours

Introduction Geotechnical Considerations, rock Quality 30
I Designation, Rock Mass Rating, Types of Tunnel Sections, 1

) . Hours
with advantages and disadvantages of each

Design of Tunnels, Emperical Method, Analytical Method 30

I Hours 1
i Construction & Excavation Methods, Soft Ground 30 1
Tunnels, Rock Tunnels ,Micro Tunneling Techniques Hours
Ventilation of tunnels, Drainage in Tunnels, Safety 30
v 1
Aspects Hours
References :

1. Bickel J] O &KueselT R, “Tunnel Engineering Handbook”,CBS Publishers &
Distributors-New Delhi

2. Maidl, “Handbook of Tunnel Engineering”, John Wiley
3. Alan Beard, “Handbook Of Tunnel Fire Safety”, ICE Publishing

BCE2041 Advanced Concrete Design

Course Objective:



http://www.flipkart.com/handbook-tunnel-engineering-ii-basics-additional-services-design-construction-hb-2014-english/p/itmdmn53gyuqszvz?pid=9783433030493&ref=L%3A-2245762285609595647&srno=p_7&query=Tunnel+Engineering+Handbook&otracker=from-search
http://www.flipkart.com/handbook-tunnel-fire-safety-2nd-english-2-ed/p/itmczzzqzqypkzb5?pid=9780727741530&ref=L%3A-2245762285609595647&srno=p_8&query=Tunnel+Engineering+Handbook&otracker=from-search
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To know about the basics of RCC water tanks.
To know about the analysis of building frames.
To know about the basics of RC bridge.

4. To know about the bunker and silos.

Learning Outcome:

1. To design different type of water tanks including underground and overhead tanks

2. To access the various loads, forces in framed structures.

3. To design the bridges according the codal recommendations.

4. To learn the basics of design of Bunker and silos.

Course Contents:

Total

Module Course Topics Credits
Hours
RCC water tanks - Design of rectangular and circular 30
I water tanks- Underground and overhead- Intz type tanks- 1
) i Hours
design of staging.
Building Frames- Dead, Live, Wind and Earthquake
I loads, Analysis of framed building 30 1
byapproximatemethods for vertical and horizontal loads, | Hours
conceptof Exact Analysis, joint detailing.
Design of Bridges- Loads,Forces andPermissible
I Stresses, Code Recommendations regarding design and 30 1
detailing, Design of RCslab culvert, Design of T-beam | Hours
bridge.
Y Design of Bunker and silos, Design of composite 30 1
Sections: Composite beam and slabs insimple conditions. | Hours
Reference:

1. Gambhir M L., “Reinforced Concrete Design”, TMH.
2. Punamia B C, “Reinforced Concrete Design”, Laxmi Publications
3. VictorD.J., “Essentials of Bridge Engineering”, Oxford and IBH.

BCE 2042 Concrete Technology

Course Objective:

1. The basic course on Civil Engineering Materials deals with some fundamentals
related to concrete and concrete materials, besides dealing with masonry, steel etc.




2.

The specific course on "Concrete Technology” focuses more on detailed
understanding of concrete making materials including supplementary
cementitious materials.

Concrete production process also forms a part of the discussion. Recent
developments in concrete materials are also given adequate consideration.

Going through the course one would develop adequate understanding on concrete
production process and properties and uses of concrete as a modern material of
construction.

Learning Outcome:

1.

2.
3.
4.

The courses will enable one to make appropriate decision regarding ingredient
selection and use of concrete.

Optimise the ingredients of the various concrete mixes.

Selection of various other materials in making of concrete mixes.

It gives the exposure of special concretes and mix design.

Course Contents:

Total

Module Course Topics Credits

Hours

Materials:-Cement ~ —  Ingredients, = Chemical
composition, basic properties of cement compounds,
Hydration of cement- heat of hydration, physical
properties of Portland cements, Indian standard
tests and specification, various types and grades of
cement, storage of cement

Aggregates:- Classification of aggregates.
Characteristics of aggregates — Strength of aggregate,
particle shape and texture, specific gravity, bulk
density, porosity, water absorption and moisture
content of aggregate, bulking of fine aggregate,
deleterious substance in aggregate, soundness of
aggregate , alkali- aggregate reaction , sieve | 30 Hours 1
analysis:- grading curves, fineness modulus, grading
requirements, grading of fine and coarse aggregates,
zoning, IS tests and specification for aggregates for
concrete.

Water: - Quality of mixing water, effect of impurities
in water on properties of concrete. permissible
impurities as per .S

Admixtures:-  Functions and classification  of
admixtures, factors influencing the dosage of different
admixtures- IS specification for admixtures for
concrete. accelerators - retarders - plastizers - water
reducing agents - use of silica fumes




Properties of fresh concrete:- Water/ Cement ratio
and its significance in fresh concrete- workability-
different methods for assessing workability
according to IS Specification, factors affecting
workability, requirements of workability for various
work, segregation, bleeding, setting, hardening,
strength development.

Process of manufacture of Concrete:- Mix proportion
and grade of concrete - Various types of batching,
mixing, transporting, placing, compacting, curing and
finishing of concrete (in detail). Joints in concreting —
construction and expansion.

30 Hours

Properties of Hardened concrete:- Strength of
concrete- strength of concrete in compression,
tension and flexure - stress- strain characteristics
and elastic properties - shrinkage and creep.
durability of concrete - permeability - chemical
attack - sulphate attack - resistance to abrasion and
cavitaion - resistance to freezing and thawing -
resistance to fire - marine atmosphere - quality
control - frequency of sampling - test specimens -
statistical analysis of test results - standard deviation
- acceptance criteria.

Non-destructive testing of concrete:-Rebound hammer
and ultrasonic pulse velocity testing

30 Hours

v

Special concrete: Lightweight concrete, High
strength concrete, Polymer concrete, fiber reinforced
concrete, Ferro-cement, Ready mixed concrete.
vacuum concrete - shotcrete - steel fibre reinforced
concrete- high performance concrete.

Mix Design:- Quality Control - Factors causing
variations in the quality of concrete - mix design -
nominal mixes - design mixes - factors influencing mix
design - A.C.I method - I.S method - design for high
strength mixes

30 Hours

References :

1. Neville, A.M., "Properties o Concrete", Pitman.




Brandt, A.M., "Cement Based Composites: Materials, Mechanical Properties and
Performance”, E & FN Spon. 1995.

Newman, K., "Concrete Systems in Composite Materials",EDT BY L.Holliday.
Elsevier Publishing Company. 1966.

Powers, T.C., "The Properties of Fresh Concrete", John Wiley & Sons, Inc.
Mehta, P.K., "Concrete Structure, Material and Properties", Prantice Hall Inc.
Shetty M.S., “Concrete Technology Theory and Practice”, S. Chand and
company, New Delhi.

. John.H.Bungey, “The Testing of Concrete in Structures”, Urrey University of
Press Hall.



