B. E. (Civil) Sexn VIII

CE 8.1 IRRIGATION AND WATER RESOURCES ENGINEERING

~ Scheme of Instruction |  Scheme of Examination ' |
L I T P -Themry ! lnt. Asst. | Orals | Pract i__'.ﬁ.]til[
B 2 0 100 25 50 - . 175
| | S
Muodule I

1. Introduction : Necessity. History of Irrigation in ndea, Different methods of irrigation,

Principles of planning and operation of multi purpose projects, phascs of development and

cost benefit ratio; recent developments-inter and intra basin transfer of waler

Water Requirement of Crops : Duty and delta, base pernd of crops, Factors affecting duty,

Methods of improving duty, Crop seasons in India

3. Basic Hydrology : Hydrological eycle, Precipitation, Rainfall, Measurements of rainfall,
evaporation and evapo-transpiration, infiltration and soil moisture: stream  flow
measurement; Runoff, Factors affecting runoff, Catchment classification, Flood estimation,
Hydrograph, Unir hydrograph; Hydralogic design-PMF, PMP, S5PS and SFF.

P

Module 11

4. Ground water ; Deep and shallow wells, Tube wells, Dusign of tbe wells, Construction
of tube wells, Methods of drilling, Development of lubewells, Tvpes of aquilers, storage
coetficient, specific capacily, yield, ground water exploration.

3. Storape Reservoirs : Physical characteristics of TESErVOITS, reservoir capacity for a piven
yield —mass curve, Reservoir reliability, Sedimentation control, Reservois leakage, ideal
site for reservoir

6. Dams : Type of dams. Seleclion of types ol dams, Forces on dams, Methods of design af
gravity dams, Construcrion fealures, Elzmentary principles of design of Arch and
Buttress dams. Their suitability, Methods of construction of Earth and Rackfill dams,
Elementary principles of design of earth dar, Failure of 2arth dam

7. Surplus works: Differert types of spillways - suilability of various types - Energy
dissipation works-Different types of erest gates - Outlel work - Scour protection
below spillways

Module I11

‘8. Diversion Heud Work: Component parts - River Weirs, Causes of Failures. Remedies -
Creep theories. Design of vertical drop weir and ufs and dis aprons and cxit gradients -
Methods of construction. divide wall, [ish ladder, cover sluices, canal head regulator -
Design - Location of head works - Effect of eonstruction of weir on regime of river.
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9. Distribution system: Canals, classification, alignment, iosses. Design of canal lining,
Inundation canals, other canal irigalion systems.

10.  Canal Regulation works: Types of falls, Design of falls , Distributory and Head
regulators , escapes, principle of design.

11.  Cross Drainage Works : Necessity, Design principles of Aqueducts, Siphun Aqueducts,
Super Passages, Level crossings, Site selectior

Module IV

12. Hydro power engineering- role of hydropower, components of plants, energy polential
determination.

13. Managemenl of waler resources- Erosion control and walershed development, rainwaler-
harvesting and recharge of ground water; Water logging and control : Causes and clfects
of water logging, anti waler logging, method of drainage and reclamation of water logged
areas and alkaline soils, salt efflorescence: Mitigation stralegies for floods and droughts;
role of society and people’s participation for sustainable water resources duvelopment,

Tutorials:
Al least one assignment from each module,

Text books:

Lirigation Engineering by Punmia , Pande,Lal.

Irrigation and Water Resources Engineering by P.N.Modi
Irrigation Engineering by R K. Sharma & T.K.Sharma
Irrigation Engineering by Basak

Reference Books :

Elementary Hydrology by Vijay P. Singh
Hydrology in Practice by Elizabeth M Shaw
Hydrology for Engineers by Linsley, Kohler
Water Resources Engineering by Larry W Mayas
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B.E(CIVIL) SEMESTER VI

82 CONSTRUCTION PROJECT MAHAQ;‘EMENT -
Scheme of Instruction Scheme of Examination ]

| | Tﬂt:;I_

[ L T . P _|Theory [Tt Agst, | Orals | Pract
=T . | ﬂ”’[

_ —
4 | 2 ¢ 0 100 \ 25 \5{} L 175 J
| S

1. Introduction: Significance of consfruction management. Construction  industry,
Construction Projects, Projec Development Process, Projecl Manigement, Main Causcs of

Project Failure

Module-1

7. Project Planning Scope: _

Plan Developement Process, Time Planning Process, Work Scheduling Process, Resource
Planning Process, Project control process, Importance of Planning, Scheduling and Controlhing
Prajects, Functions and Role of Chief Planner.

Module-I1 :

3, Project work Breakdown and Network Analysis:

Project work — Breakdown levels, Determining Activities Involved, Assessing Aclivity duration,
activity costs and Barned Value, Work Breakdown of a new Cantonment Project.

CPM Network analysis Fundamentals and Procedure, PERT Network Analysis. PERT versus
CPM

4. Precedence Network Analysis and Project work Scheduling:

precedence  Network Analvsis (PNA) fundamentals, Case Ilustrations, Classification of
Welworks, Guidelines for drawing Project Metwark

PNA versus CFM,

Purpose of work Scheduling, Bar chart method of work Scheduling, Scheduling the Network

Plan, Line of Balance Methoe of  Scheduling Repetilive Projects. Factors (ffecting, work
Seheduling, Forecasting inputs and outputs, Schedule Hierarchy.

Module-111
5. Planning Construction Manpﬂw'ur and Materials.

Establishing workers Productivity Slamdards, Scheduling Construction Sile workers, Projecl
Manpower Grouping and Desigring Workers Fi nancial Incentive Scheme.

L | e e
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ABC Classification of construction Materials, Materials Usage Stancards, Materials Provisioning
Pracess, Planning Materials Inventory, Use of Operations Research in Materials Plunning

6, Project Construction Equipment

Classification of Major Equipment, Earth factor in Earthwork, Earth Excavaling Equipment,
Earth Culting and Hauling Exquipment. Earth compucting and Grading Equipment, Concreting
Plant and Equipment, Cranes for Materials Hoisting. Selecting Construction Equipment.

Module-TV
7. Planning Construction costs and Construction Budgets

Classification of Construction Costs, Umt Rale Costing Standards of resources, Work Package
standard Cost, Standard *S* Curve Forecasting Tool.

Structuring Respomsibility Centras, Sales Revenue Budget, Operating Expenses Budgel, Costs
Inflation, Escalation and contingzncies, Budgetary Forecasts, Project Master Budgel, Importance
of Project Budget,

8. Project Control:

Project Control Methodology — Control System, Resources Productivity Control, Project Cost
Control, Project Time Control.

Basics of Codification of the Planning System and Project Management Informaticon System.

INSTRUCTIONAL STRATEGY

To achieve this objective the students shall be taken Lo different work sites for clear conceplion
-af particular topics, such us site organization, inspection of works at various stages ol

construction.

Site Visits
The Students shall wvisit any onc Construction site at differenl stages (4l leasl 3) of

Constructicn.

Tutorials
1) Develop one PERT char: on any phase of Conslruction

2) Develop one PERT chac: for the entire Construction project
3) Develop one CPM chart on any phase of Construction
4} Develop onc CPM chart for the entire Construction project

5) Study of One Budgel Estimate for any constiuction Site. (B\f\\dah%ﬁ N

© 6) Study of MS Prajects Software and Assignments on the same.
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'EXT _BOOK
K. K. CHITKARA, SCONSTRUCTION PROJECT MhNhGEMENT‘KTam nMeGraw hill Publishing

Company Limited.
1 Srinath, LS, "PERT and CPM - Principles and Applications”, New Delhi, East Wes! Press

i New Delhi
3. Peurifoy, EL, "CDNSTRUC'TIDN PLANMNING, EUUIPMENT AND METHUDS" Tokyo, bW

Hill
Publishing Company

REFERENCE BOO QKS

1. Harpal Singh, "CONSTRUCTION MANAGEMENT AND ACCOUNTS". New Delhi, Tata

McGraw Hill Publishing Company -
2. Dharwadker, PE; " MANAGEMENT IN CONSTRUCTION INDUSTRY", New Delhi, Oxford

and IBH
3. Gahlot PS; Dhir, BM; nCONSTRUCTION PLANNING AND MANAGEMENT", Wiley

@m\g\&wh "
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Elective II1 Sem VIII (i ;: i
CER32 Advancé&ructural Analysis A= 2(\

[Scheme of Instruction Scheme of Examination

: & T_J P Theory Int. Assl. Orals | Pract -TL':IEE’IE____H

by 2 i 0 100 25 50 : 175

l ]

| LR, | -
Module-1

L. Introduction

General comments, Historical development, Computer hardware and software, Computer
methods vs. classical methods, Flexibility and stiffness concepl for u spring, Stiffness malrix of
a two-degree of freedom system, Solulion methods for linear systems of matrix equations,
Direct spreadshects solutions, Gauss decompeosition method, Implementation on computer
alpebra systems, Examples

2, Stiffness matrix of uniaxial members and assemblage of structural stiffness for trusses.

Basic equations, Superposilion principle, Flexibility and stiffness concept, Element stiffness
matrix of spring, bar, Coordinale ransformation. Direct stiffness method, General assemblage
procedures for trusses, Examples '

Module =11

3, Stiffness formulation for heams and 2-D frames, Beam Element

Nodal displacements and forcas, Planar frame element, Coordinate tra nsformation. llustrative
examples, Assemblage of structural stiffness by direct method, General assemblage algorithm,
Computer programming for sliffness calculations, Examples.

Moduole-I11

4, Computer software applications for structural analysis

Applications of VBA or Excel matrix methuds, Typical FEM programs — Sap 2000 or
STAAD/GTStrudtl, Typical FEM programs — ETABS Non-linear, Data entry with simple
examples

5. Structural modelling and analysis features, Modelling of Buildings & Modelling of
Bridges

Maodelling of buildings - Inlroduction, Basic companents,5pecial constderations, Example
problems using computer program applications, Modelling of bridges - Introduction, Basic
components, Special considerations, Example problems using compuler program Applications

Module- IV
. Dynamic analysis

Cquations of molion, Natural vibration, Dynunic analysis by maodal superposition, direct
integration methads, CAS-assisted solution methods, Examples for dynamic analysis.
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Tutorials:
At least T assignment from each modules

Text Books: .

|. Lewis P. Felton & Richuard B, Nelson, Matrix Structural Analysis. John Wiley & Sons,
1997,

2. R. L. Sack, Marmrix Structural Analysis, PWS-Kent Publishing Company, Boston, 1954,
3. W. McGuirg, R. H. Gallagher & Ronald D. Ziemian, Matrix Structural Analysis. 2nd
Edition, John Wiley & Sons, Inc., 2000,

Reference Books:

1. "ETABS-Three Dimensional Analysis of Building Svstems, User Manual", Computers &
Structures, Inc., May 19495,

2. 5. Wolfram, ,{ he Mathematica Book, 4th Edition, Cambndgt Universily Press, 1995,

3. "SAP2000 Program Manue!", Computers & Structures, Inc., 16 August T997.
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Elective ITI Sem VIII

CLE 8.3.3 INDUSTRIAL WASTE TREATMENT

Scheme of Instruction Scherme of Fxamination |

| T 7 7% Theory | Int. Assr, [ Orals | Pract | Total ’

=]

2 () 100 25 50 - 175

Module ]

Introduction, objectives of Industrial waste treatment, properties & analysis of
waslewater. Difference beoween Industrial & Municipal waste. Impact of waste oq
streams, Stream standards & Effluen standards. Computation of organic waste loads on
stream — Streamer Phelps Equation, statement, upplication & problem solving.

Module IT . :
Sampling lechniques. Types of Sample- Grab, Composite & Integrated samples,
contineous monitoring & Bivmonitoring, Forecasting of Industrial waste use & lreatment
practices. Treating different effluent stream- sepurately, joiutly after mixing and treating
Industrial waste with Municipal waste,

Module 111
Pretreatment of Industrial waste-  Yolume reduction, Strength  reduction,

Neutralization, Equalization & Froportioning. Removal of organic & inorganic dissolved

solids. Ultimate disposal of wiste waler & its effects on soilowead U =<l Ty beeitze

Module IV

Waste treatment in specific Industries |ike Distillery, Brewery & Winery, Dairy,
Cane Sugar. Fertilizer, pesticides, texlile, pharmaceutical and Petrochemicai with theiy
Processes, Characleristics, effects, treatment by-product recovery& reuse of lraated water
wilth flow chart,

Tutorials;
Shall consist of the following:
1. Minimum of four assignments by
2. Tletd visit report with detailed drawing of process of manufacturng and
wasle water treatment of any two industrics basec on syllabus,
3. Analysis of industrial waste-ol any one indusicy for minimun five
dilferent parameters like B.O.DD C.0.D, pl. 5.5, Na, K, chloride,

conductivity. wrbidity ete.
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Text Books:

Industrial waste treatment by Neumarrow

Pollution Control in process [ndustries by Mahajan
Referance Books:

Industrial waste pollution control by Eckenfelder,

Waste water treatment for pollution control by 5. J. Arceivala
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Elective IV Sem YIIT

CE 8.4.1 SOII, DYNAMICS AND MACHINE F{JUNI]A’!'IQE

Scﬁhe:m: ﬂi'InstrEaﬂ}n _T‘iaeme E-ﬁaminatiun ]
T i e 881, | Orals | Pract TIEH[
[ 4 | 2 0 50 / ; 175

|

— B — L

Module I
Theory Of Vibration: General, Definitions, Harmonic motion, Vibration of 4
Single degree freedogn System, Frf:{:—undamp{:d, Free-damped, Fr:rrceﬂ-undmnped
and Fm'ced—Dampcd vibrations, Introduction 10 multiple degree freedom Systern,

Wave Propagation: General, Stress, Sirain and clastic constants. Longitudinal
and torsional elastic WAaves in a rod of infinjte length, Longitudinal apg torsicia]
elastic waves in 4 rod of [injte l€ngth, Wave Propagalion in ;g tnfinite,
hnmﬂgﬁuanus, 1solropic, elastic medium, Waye Propagation in elustic haly Space.

_ Module I1
Dynamic Sojl Properties: Natura] frequency, masy parameter, damping faciar,
spring constant, dynamic elastic constan (s, coefficient of elastic unifor
COMpression, coefficien of elastic uniform shear. Laboraiory leehniques-
Resonant colump lest, Ultrasonic pulse lest, cyelic stiple shear test. Field TR

Vertical and Horizomal bioek Tesonance tests Cyelje plite Joad test.

Dynamic Bearing Capacity; General, Pseudo-staric analysis, Cieneralized
bearing capacity equation, Factors aliecting bearing capucity, Factor of safely,
Dynamic anal ¥sis.

Module 111
General Principles of Machine Foundation Design: General, Types of
machines ang i"ﬂuudaticms, General Requirements of machine Fc:undu[[un,.
Permissibic amplitudes, Allowab]e Soil pressure, Permissible slresses,

Foundation for Reriprucnﬁng Machines; Generil, Modes of vibiations of 4
rigid foundation block, Methods Of analysis-Linear clastic weighricsg Spring
method, Elastic iy space method, Effect ol foundztion Shape on vibratory
Tesponse, Design of block foundation,




Module 1V
Feundation for Impact Type Machines: Ceneral, Amangement of anvil on
foundation, Dynamic analysis of feundarion for impact lype of machines, Design
of hammer machine foundation,

Foundation for Rotary Machines: General, Special considerations, design
Criteria, Loads on foundation, Methods of analysis, design of foundation for rotary
machines, ;

Vibration Isolation and Screening; General, Force isolation technigue, Motion
isolation lechnique, Screcning of vibration by use of open trenches, Passive
screening of vibration,

utorials: At least 1 assignment from each mudu!?/q

xt Boolks
Soil dynamics and muchine foundation — Swami Sayug
Machine Foundation — Srinivasan
Foundation Enginecring - Kasmalkar

crence Books : '
Dynamics of bases and foundations - Burkey
Soil mechanics in Engineering practice - Terzaghi
Relevant [S Cades

20/



Elective IV Sem ViII

CE 8.4.2 Advanced Engineering Gealopy

heme of Instruction I scheme of Examination

T | o) Theory Int, Asst, Orals | Pract  Total

2 0 100

|

5 St - L[5

[

le =1
histories: Importunt Indiug case histories related 10 En gineering geology.

- Excavation and Reck weathering: A) Rock Excavation: Methods of excavation and
ng for stones. Stability of slopes.

k weathering: Engineering classification of weathering, characleristics of soils derived
Herent types of rocks in different climates,

2 1

nvestigation and exploration: Tntrodyction, Surface investigation: Preliminary

issance and its importance Detailed sub-surface mvestigation: Geological ind
ical exploration. Methods of drilling and their efficiency. Core recovery and core

leering seismology; Intraduction, Plate tectonies and eurth quakes, Ground condilion
nicity, Methods of seismie nvestigation, Dvnamic analysis, Seisinic Zoning, Structural
and its prevention, Induced seismicity, Barthquakes and dams.

=11

inuities: Classification. Description of jounted rock muss. Geometrical a:talysis of
ystem. Detection of discontinuily in borehole.

inics of rock structures: Mechanics of [olding and faulting, Ongin of jornis cleavage.
Y and lineation and the:r classification, Stereographic projections,




dule-IV

roundwater and Geotechnical Problems: Pore pressure. Role of groundwater in causing
islides and instability of slopus. Influence of groundwater on dams, reservoirs und Tunnels.

Inderground storage spaces for various purposes. Disposal ol waste materials. Ground water

tamination. Artificial recharge of ground water

torials:

Problems on structural Geology (Borehole data, stereographic projection).
Completion of outcrops and preparalion of geological sections,
Interpretation of resistivily and seismic refraction data.

Aerial photo interpretation.

Basics of groundwaler flow nets.

ohoklofe B

xt books

otechnical features of major dams in India. (Special publication on the occasion of [V
=rnational Associalion of Engineering Geology 15982.)

sdamentals of engineering geology: F.G.Bell

ck Engineering Applications: Franklin and Dusseault
gincering Geology and geolechnics: F.G.Bell,

uctural Geology: M.P.Billings.

ference Buoks:

oundwaler; Cherry and Freeze.

ning Geology:Melinsiry,

ginecring Geology and Geotechmes: D.P.Krynine and Judid.
wck Engineering: Franklin and Dusseault

oundwater hydrology: D K.todd,




CE 8.4 3. EARTHQUAKE RESISTANT STRUCTURES

Scheme of Instruction Scheme of Examination _I

L T P | Theory | Int. Asst. | Orals [ Prict T]:ILE-I:‘

4 | 2 [ 100 25 atl - 175 ‘

| I | e
MODULE-L

Interior of earch, Engineering geolopy of earthquakes. plale tectonics, feults, seismic
waves, quantification of earthquake, basic geography & tectonic features of India.

Magnitude, energy miensity of earthguake, acce lerograph, accelerogram, wave
measuring instruments, recording and analysis of earthyuake records, characteristics of
strong ground motions, determination of magnitude, cpicenler, epicentral  distances,

focal depth
MODULE-II

Guidelines for achieving efficient seismic resistant planning& design, 1.S.. selection of
sites, importance of archilectural features in earthquake resistant building, continuity of
constructivn, projection & suspended paits, special construction features like separation
of adjoining structure, crumple seclion, stair cuse ele., geotechnical design
considerations, twisting of building, seismic effect on structure, inertin  forces,

horizontal & vertical shaking

Indian seisimic codes, Behavior of masonry structure during carthquake, bands &
reinforcement in masonry building opening in walls, importance of flexible structure,
principle of ductile building, capacity design concept, seismic design philosophy for
building, concept of earthquake resistan! building

Intraduction of various techniques for reduction of carthquake effect in building, base

isolation seismic dampers etc
MODULE-I11

Behavion of R.C. building in carthquake, Design strategy, Swength, ductility of
reinfarced concrete members subjected to flexure, axial loads and shear. detailing of

reinforeed concrete members, beams column,

Behavior of beam column joints, Design sirategy, Strength, duclility of beam column

joeints, fovling for ductile behaviour. codal provisions, short column behaviour,

arehiteetural aspect of shear wall, ductile design of shear well,
7
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MODULE -1V
8. Special aspects in mullistoried building structural response Lo garthquale, analysis of
earthquake forces on multistoried frame by 1.5, 1893 P-L,
9, Behavior and design smrategy for open ground storey-delta effect, effect of soil structure
interaction on building response.
10. Study of 1.5. 1893 Par: | to V for analysis and ductile design of structure.

Tutorials:
1. Dynamics of a multi storied building frame subjected to harmonic base mo-ion OR

equivalent analyrical analysis.

Dynamics of a one-sloried building frame with planar asymmelry subjectec 10 harmaonic
base motions OR equivalent analytical analysis.

o

3. Dynamics of a mulli s:aried building frame subjected to periodic (non-harmonic) base
motion OR equivalent analytical analysis. :

4. Vibration isolation of a secondary system OR equivalent analytical analysis.

Lh

Dynamics of a vibration absorber OR equivalent analvtical analysis.

6. Dynamics of one-span and two-span beams OR equivalent analytical analysis,

TEXT BOOKS
1. R.L. Wicpel: Earthquake Engineering, Prentice Hall Inc
2. James L. Stratta : Manual of Seismic Design , Pearson Education Publication,

3. AK. Chopra : Dynamics of Structures,

REFERENCE BOOKS |
1. 1.8.1893-2002 Parc 110 V
2. L5.13920-1993
3. Farzad Neaim: Handbook on Seismic Analysis & Design of Structure

Pt ;
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Elective 1V Sem V111
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CE 8.4.4 DESIGN OF BRIDGE STRUCTURES ke
i o
Scheme of Instruction Scheme of Examination
L. 2 T B Theory | Int. Asst. | Orals i Pract | Total |
__._'___..... =4 e ]
\ ) N T
4 2 0 100 ‘ 25 50 - I 175
| - | | |

lg-e_? )L’ Muodule No,—1
| Classifieation Of Bridees- Arch , Slab, Box Culvert, Beam And Slab |, Plale Girder,

site Bridges, lnvestigation And Planning Far Bridges, Design Flood I}mc]mrge Linear
Ay

Maodule No,~I1

For Bridges, General Design Of Conerete Bridge Superstructure:-IRC Luadings, Dead

ive Load, Impact Load. Wind Load, Longitudinal And Horizontal Forces. Design of
& Bridges Superstructure

Module No.—IIT
¢ Analysis of Abutmems and Piers:-General Scour at Abutments and Piers, Grip Length,

Jf Abutments and Piers and Stability of Abutments und Piers for Different Loading
ations

Module No.-IV

Foundations: Types of bridge foundations, stability of different types ol iuunddtmm
1 shallow, pile ,well foundations and pneumatic caissons

1ls:
1 assignment from ecach module

ks
design OF Concrete Bridges-V.N, Vazirani \M.M. Ratwani
Yesign Of Bridges Structures —T.R. Jagadeesh , MLA Jayram

wssential Of Bridge Engineering —D.J. Victor {J\[}\’/./)
e books @@‘:\N i

Engineering -8, Ponnuswamy
[RC -22 IRC-37

flﬂn—ﬁf1jplf"”l‘”h l:m“h é—_%.f/@; !
s st

q'n Ll“w—?"‘l..? kq‘&’—[(‘( “’\ﬂ_%‘ '._1-,_\

Herbe |
= = E. dl

Dr. N. Scma




CI 835 Civil Enmncerin_g Project

Scheme of Instruction

Scheme of Examination

L T [ 7

'l'hmrj,r_._.] Int. Asst.

Orals Pr:—.u:_i'_['_ﬁal

= ' 12

3

|

5043507

15

*50 marks for the project report and 50 marks for orals (to be jointly assessed by

both the examiners)

The project work initiated in semester V1I shall be continued and periodically
assessed by the project guide, A hard copy shall be complied and submitted at the

end of the semester,
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