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North Maharashtra University, Jaigaon
B.E. (CIVIL)
Term ¥
T';'::me Eiaminaden Scheme
Sr. | Subject . ne
No | Code Subject Paper Maximum Marks
Lectures | Practical | Duration I
Hours | Paper{ 1W | PR |OR
e QUANTITY
SURVEYING &
n'- 2 25 - 2
1 | 4gza0t VALUATION 4 100 5
NUMERICAL
ANALYSIS &
2 | 402002 COMFUTER 4 4 100 25 - | 25
APPLICATION
T ENVIROMMENTAL R
3 | 402003 | ENGINEERING 4 CAltonm) 10 25 - -
| 4 | agunoa | (ELECIIVEA 4 2 wa | 25 b - |28
5 1 402005 SEMINAR . 5 ] 35 1 - |25
s | aocoos | PROECT : 2 . oso | -] -
14 14 - N 175 - 100
Total 4
a
Srand Total 30 _ 675 J

List ol Electives for B.E. (Civil Engineering) New Course

402004 ELECTIVE-]

13
2]
3]
4]
]

6]

Watershed Management

Earthquake Resistant Design

Remote Sensing in Civil Engineering

Earth Structures
Open Channel and Conduit Flow
i.ow Cost Construction Technigues and Rural Development.

r,h

T

- -



Term II

Leaching Schem:: Eixaminulion Scheme
Hours/Week
Sr. | Subject .
| Ne | Code Subject Paper Maximum Marks
| Lectures | Praclical | Duration
T DAMS &
HYDRAULIC -
1 | 402007 STRUCTURES 4 2 100 25 - 2%
ANALYSIS &
o DESIGN OF
g/- 2 | 402008 SPECIAL 4 4 160 25 25
STRUCTURES
CONSTRGC TION
3302008 | MANAGEMENT q 2 10U 25 . -
a4 | 402010 ]  ELECTIVE-D 4 2 | 25 | - |28
s | augoly | TECHNICAL VISTT ] ] ) G ] _
|
6 | 402012 PROJECT ) 2 ] . 50| 50 | -
o 16 12 - 400 | 200 | S0 |75
('1.
Grand Total 23 i 715

List of Electives for B.E. (Civil Engineering) New Course

402010 ELECTIVE-I

1]
2]
3]
4]
3)
6}

Advanced Highway Engineering

Finite Element Method
Systems Approach in Civil Engineering

Watcr Power Engincering
Industrial Water Pollution and its Control
Land Development and Drainage kngineering




TERM FIRSY
402881 GUANTITY SURVEYING & VALUATION
Lectures 1 4 Hours/Week Theory Faper @ 188 Marks
Practicale 1 2 Hours/Weak Duration 1 4 Hours
Term Work 1 25 Marks Oral r 23 Marks

Egtimate, Definition, Importance, Furposes, data required

for estimation of various Civil Engg. Works.

tnits of seasurements, taking out guantities, methods of
taking cut guantities, abstracting, provisional sum, Prime
rost items, contingancies, werk charge eatablishment,

centage charges.

Approximate estimate, pUrpOSEs methods , approximate
estimates of various civil engg. works, building cost index,
revised estimate, supplementary estimate, revised and

supplementary estimate.

Specifications, definition, purposes, types, drafting of
specifications, legal aspects, specifications of a few main

items of civil engg. works.

Method b0f execution of work in econtracting system and
employing labour, administrative approval, technical

sanction, expenditure sanction, PWD procedure of estimate.

Detailed estimate of building by various methods loag

bearing and framed structura)

Detailed estimate of community well, septic tank, Culvert

atc. reinforcement gquantities of R.C. elemsnts like slab,

beam, column, footing etc.



. —

Task work, definition and purpusss, factors affecting task
work, current/dept. schadule of rate, task work, various
items of construction.

Analysis aof rates, factors affecting cost of an item of
work, material, labour etc. Analysis of rates of various
items of construction.

Depreciation, definition and its meaning, various methods
0f depreciation, sinking fund, book value, free hold and

lease hold properties.

Unit &

—r —— e —

Valuation, purposes, price cost and valum, nature of valuw,
factors atfecting valume of a property, mortgage, various
types of valua like market valie, sentimental value wtc.
Year's purchase and outgoings,legal aspects of valuation and
®azement act. Methods obf valuation, Land and building
method, rental method #tc. Belting method of valuation of

land. Standard rent and rent firxation,

— —— e —

Contract essentials, types, registration and law of
contract, frew consent, contract documents, performance of
contract, breach of tontact, advances to contractor, Bille
of contract and Payments, subletting, inspection of works,
Tender, Tender Notice, Various terms used in tendar notice,
such as 5D, FMD, Estimated cost, Time period of work, Cost
ot tender form, invitation 0f tender, Time schedule of
calling of tender, tender documents, Two snvelopes wsystem,
Scrutiny and aAcceptance, Revocation of tender, sxtra items,
additions ang alteration, defect liability, liquidation and

unliguidated damages » ®8Calation of rates, work order .



Term Work § It shall congist of following 1@

t) Units of Mepasurement of Various items of Civil Engg.
worka.

2) Approximate Eatimate Of i
1} Residential Building
ii) Publiec Buildirng
iia} Elevated water reservolr
ivy ﬂné irrigation project
v) Road and 8ridges

3) Detailed estimate of a load bearing structure (single
storey}) of area not leas than 78 sqm.

4) Dmtailed estimate of framed structure double storey of
arpa minimum to 78 sqm. &t each floor.

=) Detailed estimate of any two of tha following 2
a Community well
) Culvert
€} Septic rank
g Earth work
&) Specifications for any B items of conatruction
71 Rate analy=is for @
iy PCC
ii) Brick work
iii}) Plastering
iv) Pointing
v} Stone masonry
vil} 25 mm mosaic tile floor over 75 mm lime concrate

viii Panelled door

viii) 25 mm thick DPFC of 1:1.%5:3 cement conCrete



g Valuation of a building

%) Estimation of gquantities of reinforcement for any twa of
the following *

i) Blab
ii) Beam

iil) Column snd Column bass

Books recommended

1) Estimating and Costing by B.N, Dutta
2) Estimating and Cozting by Chatroboiry
3} Estimating and Coastlng by G.8. Birdie
4) Estimating and Costing by Patil

%) Valuation by Rangwala

422002 NUOMERICAL METHDDS AND COMPUTER APPLICATION
—— —

e e —— e — TN
Lectures 1 B4 hours/wesk Theory paperi— 108 marks
Practital 1 @4 hours/weri Duration £~ X hours
Term—wark 1 25 marks. Gral 1— 25 marks

UnNIT-1

(R} Erroras arnd SGpproximation In Numarical Computation i~
Introduction, storage of integers and real numbers in
computer, error due to storage, approximation, truncation
errors, round off errars, absolute and psrcentage srror.

(B} Bolution of simultanwous algebraic egquationss— Introduction,
aplution of Sisultanevus esquations by matrix inverse
method,Bauss—elemination methood, Gaums Aeidel method, Bauws-
Jordan method, partial pivoting, Method of Jteration and its
condition for convergencies, introduction to Eigen valus

problemn.

tA) Linear Prograssing 1
Introduction, mathematicel foraulation of linear programming
prablem {L.P.P.}, Characteristics of L.F.P. standard form of
L.P.P., solution of L.F.P. by graphical and siaplax msthod.
Introduction to artificial wvarisables (Mo mathematical
trestment)

{B) Solution of linear algebraic and transcendental aquatiohs
lntroduction, method of simple iteration, bissction, false
position, Nawton— Raphson method, generalized Mawton s

metrod .,



(A}

(R}

(A

{B)

UNIT-IEI

Interpolation and curve Fitting
Linear and Huadratic interpolation, Nawten's forward and
packward interpolation, Lagrang#a interpolation, Method ©¥f

least square, fitting straight line and Non linear curve.

Probability distritution, Co-relation and Regression
Aralyais Introduction, Mormal , Hamma and Foisson
dietribution, Co-relations, test of significance, the chi--
square (x2) test, degrea of co-relation, acceptance limit
etc.

UNIT - IV

Sclution of ordinary di+ferential aquation t
Taylor's series methad, Euler’'s methed, modified Eulw's

methad, Runga— kKutta method, Predictor Corractor method.

Numerical Integration
Trapezoidal rule, Simpuon’'s aone third and three—sight rule;

Gauss-Buadrature techhigue, Lagrange’ s formula.

(A) Partia]l differential eguations 1

{E)

Introduction to initial value and boundary value problem,
Introduction to P.D.E. approximations, Explicit and Implicit
finpite difference m@thods for the solution of ons
dimensianal wave squation and Two dimensional (Parabolic and
Elliptic ) and higher order P.D.E.

Finite Element Method :

Introduction, concept of finite element, clasmification of
elament for discrete arid continuum structure,
characteristics of an element, Displacement function,
General approach for formulation pf element stlffness matrix

Advantage and disadvantage of F.E.m,



e s

FORTRAN 77 or 'C' gr any latmgt language ¢or different
problems. Each solution shal) include algorithm, flowchart,
edplanation of text Problam, Printout.

The Details of softwaress usied Fpr e#diting, compiling
and runhing the Programme may be mentioned in Journal.

At least ane ASsignment should be solved +rom w#ach pf
five groups Mentioned bwlow and total elight assignment baspd

on computer Programming amg method mhoyulg be solved.

Group (1)

e e ey

{8} ndditinn, Subtractian and multiplication of matrices pr
iftverse of matriy

{E) Gauss aliminatign method or Bausa—-Jardan elimination
methog o Eauus—ﬂeid.l method

Broup (2)

T —— e

(A} Program N method of bisection opr method of ¢alge
POsition

(B) Newton- Raphson or method of Bimple itwration
{C} Program an L.P.P., graphical and simples method

Group (X)

k- oy

(B) Fitting Straight line andg parabola,

Broup (4)

e . . e

(A) Euler's method or Mmodified Buler s method or Runga -
Kutta method

Broup (5%

R e —— g

(A) Bimpson‘'s one third and thrae eight rule or Lagrange's
formula or Baumsian QuUadrature ruly,

(B) Concept of F.E.M, formulation of problemns



Book Rscommended | -

L e e L ——

(1) " Numerical Method in FQRTRQH" Mc Cormick and Snlvndnri
Prentice Hall of India Pvt. Ltd. New Delhi.

t2) " Numerical Method in Science and Engg."” B.Rajasskaran
A.H. Whealer and Company Ltd.

(3} " Numerical Mathod in Science and Engg."
Stanton Ralph G.
Prentice Hall of India Pvt. Ltd, New Delhi.

i4; " Introduction Methods of Numerical Ahalysis,
E.B.8astry
Frentice Hall of India Pvt. Ltd. New Delhi.

(5} " HNumerical Method of Enginsers"
Stephaneg Chapra and Caunals, Mc Graw Hill.

(&2 " Statistica ( Theory and application )
Sancheti and Kapoor

Bultan Chand and Sons New Delhi
(7 " Numerical Solution of Differpntial Egquation *

M.kK.Jain New Age (I} Pub Pvt. Ltd.

(8 " Nwrerical Method for initial and Boundary valuws
problems” 5. Raje Sekaran, A.H. Wheeler's snd Campany Ltd.

(%} " Optimization theory and application " B.S. Rao Wilay
Eastern Limited -

(18> " Operation Ressarch” by Kanti swarup and P.K. Gupta
Sultan Chand and Sons New Delhi,

{11 " Introduction to Finite Element Method *
C.8.Desai and J.F. Abel.

(12 * An Introduction to the Finite Element Method"

J.N. Raddy

Notes— Question should not be set on programming in theory Exam.

Tne Ouestion should be limited upto algorithm or flow chart.



102003 ENVIRUNMENTAL ENBINEERING

Lectures : B84 houre/week Theory paperi— 130 marks
i ltem i N2
Fractical/TW 1 82 hours/wesk Term—work 11 25 marks,
‘1
UNIT-T

AIR POLLUTION Definition, Scope, Classification of Follutants,
Natural Polliutants, Particulate, Games and Yapoure,
Transpart Diffusion formulae for stack height, Urban
Diffusion Models (ume of only formulas.ns mathsmatical
treatment) for firding out Ground Level Concentration,
Introduction to Air Sampling and Analyeis, Effects of Alr

Follution on Man, Vegetation, Froperty, and Animals, Control

of air poliution (only introduction) by Frocess
Modification, Change of Raw Materials, Fuels, Process
Equipment, Design, Introduction to legimlation and

Regulation, Green House Effect, CGzone Pepletion, Acid Rains.

UNIT-II

ENVIRDNMENTAL IMPACT ASSESSMENT and MANAGEMENT v~ Prediction and

Assusement of Environmental Impact dus to ALr, Water, Noise
Pollution, Solid Waste, Toxical Hazardous Waste, Various
Methods of Environmental Impact Anralysis, Their Usage,
Advantages and Disadvantages.
Framework +for Environmental Asesmsement, Description of
existing environmental setting, Dimaster HMHanagement, Impact
on Social-sconomic and Cultural Environment Envirohment
Audit Concept, Case studies of El1A for Highways, DPamns and
Urbanization

UNET-T11

Solid Waste - Sources, Mature and Characteristics, Guantities and
Gualities, Rates of Gensration and Factors affecting thenm,

Potential of Diseases, Nuisances and other Problems due to

20l1d wastes



J

S8olid Waste Managmment :— Generation,Onsite Storage, Callection,
Separaticn, Processing and dispozal

Collection Syatems - Vehicle, FRouting, Route Balancing and
Transfer Stations

Froceesing Methods - Recovery and Reuse of Materials and Energy,
Disposal Methods such as Banitary Landfill, Biological
Digestion etc., Urban Bolid Waste Managament and its
Modelling.

UNIT-IV

——— a1y

Concept of Environmental Impact Asseesment, Analysise,
Environmental impact factors and fAreas of considerations
tike Airport, Highways, Power Ffrojects and irrigation
Projects =tc.

Measurement of Environmesntal Impacts, WNatural, Physical
Impacts, Measurement of sacial tmpacts, Economical lmpact,
Concept of significant impact, Summary of Overview of EIA

Frocesns/Methaodology.

Sorio-economic impact analysis, types, physical environment,
accial environment, assthetic environment, economic
environment. Examples of socio economic impacts, putlines of
basic staps in sociv- econemic impact assesament Ffiscal
impact of analysis, analysis of social impact and tmpact of
economic

Term Work -

A e e —— ———

i} 1t shall ba based on above syllabu=s with one assignmant
on egach unit.

ii} Visit repert on s=olid waste,water treatment plant



A0

402804 Elective-I
Watershed Management
Lectures 1 4 Hrs/Week Thetry 1 108 HMarks

Practical © 2 Hrea/Wesk Tarm Work 1 2% Marks
Jral Exam t 25 Marks

UNIT 1

S —— i s

Introduction, Definition, Dasic Concepts of watershed, its
mCope, brief history of the subject. Sits selection of
watgrshed, Geographical aspects for watershed AR AQement ,
drainage density, drainage anamouty, Bifurcation ratigo and
hypsometrical analysis of watershed, Types of watershad,
Pasic geological fackor for Watershed development,

Hydrological fundamental.

UNIT I}

—— oy s —

Clamatic factors for watershed msansagesment, Watarshed
characters and their details, like slope, run off, rate of
erousion, sedimentation lomd on watarnhed, Qeolagy,
Hydrogeology, drainage, palterns etc. watersheds in drought

prone araa. Importance of watersted in  hard rock/ alluvial

Arean.

UNIT IIIX

ik r — ————

Watershed modelling, Basic concept of modelling, Basic

requirement of data in any watershed. Estimation of
resources, water demand for every needs, Recharge through
ad-Hoc norm as wall as water task. Fluctuation sethod.
seepage and infiltration fector of surfece water bodies.
Water balance studies, rainfall analysis, «tc. Various
m;thod: of westimation & present stage o¥ waterehed
development by ADRC (1979} techniques. Various method of

recharge, dratt etc.



)

b
1

i

ikl A

Impartance of afforestation activities in watershed

managemnen t ite advantages and dimadvantages. Role o+

afforeetation in watershed,

Exploration of subsurface data for watershed development
various methods of sxploration to sesimic and rusiltiv;ty
nurvey {for watershed development. Applications of remote
%oNsing in watershed management. Effects of :nnuer?.tinn

techniques in watershed.

UNIT

—— e e

Study of Rainwater Harvesting Techniques and its details
80il conservation techniques and ite detajle, Importance of
nala, contour hunding; percolation tarnks, subsurface
barriers, check dams atc and its details for watershed
management.

Study and importance of all kinds of watershed davalopment
techniquer, Growss benefit ratio of any one development
techniques of any watershed,

Practicals/ Termwark :- Practicals are basad on above
;;;;;;:::__;;;I;;;-;;lculntiuns of recharge of draft of any

watershed and assignments,

Oral .1 Exam is based on term work.

—— et

Reference 1

—— e ] e o .

1} Groundwater = By Raghunathan

2) Broundwater Assessment, development - K.ﬁ. Karanth
andgd management

3) Watershed modelling -~ Bligh

4) Bamic fundammntals of watershed - Anna Hazara

%) Beophysical Prospecting - Dmabrin

&£} Groundwater in Hardrock area sites = Dr. B.G.Dhokarikar

develaopment Pune India



ARZ2004 Elective-I

Earthquake Resistant Design

P e - S He e —— ey i e e e e S S Al — o e Hir e el e

Lecturer 4 Hours/Waek Paper 108 Marks
Drawing 1 2 Hours/Wesk Duration 3 Hrs
. Oral 2% Marks

Term Work 25 Marks

e e ———

Theory of mlastic waves, types of waves, squation of motion

for different types of waves.

Introduction to seismology, HNature and causss of wearth
~quake, Intensity and Isoseismic of India. Magnitude of earth
quakes, Effect of waves on ground motion, messurssent of

wavas and ground motion,

UNMIT-II

A e = o

Study of single degree of fresdom system, free and forced
vihrations, damped and undamped vibrations. Two degres of
fraedom system considering above modes of vibrations, method
of modal supsrposition. Intrpoduction to multi-degres freedom

systam.

UNIT-111

Introduction to specirum techrnigue, acceleration, velocity
and displacement spectrum. Btudy of past sarthquake record.
Design of sarth quake resistant structures by claspical and

by I8 code msthods.

UNIT-IV

Vibrations of bars, plates, response oOf structures +to
dynamic loading, use of IS codes of practice for design of

structures.



e

—
-

______ ‘ P

Soil Dynamice, Yibrationws, ceuses and effect nf vibrations

an moll%s and rocks, Liquefaction of soils, Resonance and

#mplitude.

Termwork

Minimum five sassignments based on pach unit,

Oral

——

Beaed on above term work.
42924 Elwctive-]

" Rempte Sensking in Civil Enpineering

Lactures ! 4 Hrs/Wesk Theory 1 1ED Marks
Practical 1 2 Hre/Week Term Work : 25 Marks
Sral Exam 1 239 Marks

"

INTRODUCTION

Dpefinition, it’'s =cop= and its brief history. Typas of

patellite, their uses. Imageriss and asrial photograph uses.

SPACE BYSBTEM

o e - e

Techniguw of ae=rial photograph, definition of agrial
photographic flight mission, asrial phatagraphy camera,types
pf #ilm, prints and diapositeres, techniques of satellite
photography and it’'s units and functiona, mstagsaw in remote
mensing, slectromagnetic radietion and spectrum,sansors used
in remote =seneing operstion, principles of an alr borne

ECANNET -

AFPPLICATION IN BEOLOBY @

e o Ly —— =L T —— L —

Lithological interpretation racogni=sing igheous, segimentary
and metamorphic rocks on aerial photographs and satellite
pictures=. Structural interpretation, determination af
mtrike, dip and amount of dip, study of joints, fractures,
faultm, dykes, folda and unconfirmity etc. on aerial

photagraphs or satellite pictures,



iH
Case =studies of remote sensing application in geoclogy,

geomorphology, groundwater, #ater rescurcas.
HNIT-T11

A Ly ——

APPLICATION IN WATER RESOURCE STUDIES 1

- — - e A e vy ek sl — ————— —

Surface water delineation, study of floods, snow +fisld
studies, dam, rsservoirs water studies. Surface keys for
subsurface water, delineation of these keys on asrial
photographs, steps in wWater investigations of the arss

seaperating area with subsurface water potential.

INTERPRETATION @

—— i tary b S AP At

Determination of scale, height, slops, stereoscopic
sxageration, awrial mosaics, annotation af mosalcs,
photorecognition elaments lika tone, textures stc,linesments
and it°'= type, factars affecting asrial photo
intarpretation, use of different windows. Introduction to

tiw application of computer in the analysis of satmllite

imageries.

UNIT-IV

——— . Sl

T e ——— —— — — 0 -

Geomocrphology and it°'s scope on photo interpretation
drainage analysis, drainage patterns, density, trequency.
Hand forms associated with Rrimary, secondary and
metamorphic rocks. Land forms developsd due to structural
features like dip, strike, faults, folos etc., role of
remote ssnsing in detection of temporal changen, changes in

land forms and in drainage system,



C

¢

s
*I

el —— . vy ———_t . i s —

Irn the study and selection of mite fgr hydraulic structures,
application in locating site for conatruction material, uses
in landslides studies, application in transportion

engineering.

Various terminclogy in photogrammetry survey, advantages and
disadvantages of aerial photographs and satellite pictures.

Study of pockets and mirror sterecscope, parallax bar.

APPLLICATIDN IN LAND USE STUDIESB ¢

———— ————— L LT Sl T ——————— —

Terrain studies and woil mapping with the help of remotw
SENSING technigues, application in meteorological

interpretation, agriculture, forest aress and envirommental

stud]es,



ST

{6

TER™NM WOR K

The terms wark shall consist of laboratory work bamsed upon
theory syllabus.

UNIT 1-EXPT 1 1 Preliminary study of asrial photagraph and
satwllite pictures, overlap study.

UNIT 2-EXPT 2 : Determination of primary, wacondary and
metamorphic formations.

UNIT 3—EXFT 3 r Determinastion of acale of awriai photographs
and satellite pictures,

EXPT 4 1 Determination of elevation of different
pcints with the help of mirror Stersascope
and parallax bar.

UNIT 4-EXPT % 1 Btudy of drainage density, drainage
fraquancy

EXPT & 1 Btudy of Fractures, faults, tyke,
unconfarmity and folds.

UNMIT S-EXFT 7 1 Boil studias.

The oral examination will based upon the above #yllabus of
the term work.

REFERENCE BODKR

1) Photogeology and regional mapping JAB Allum
2} Photogeology V.C, Miller (MCOBRAW
HILLS)
3} Remote mensing principles and F.F. Sabnis
interpretation
4) Principles of geonorphology W.P. Thornbary
{John Woley & Bon'w}
3! Dmciphering of groundwater $rom K.E. Netdov,
asrial photp T.A.PopovaiOxford &
IBM)
&) Remote sensing in Civil Engg. T.3.M. Ksnnine,

M.C., Methems
7 Reading in remote sensing application T.S, Chouhan,

Kb, Joymhi
B} Remote sensing of urhsan snvironment B.E. Bokhi,
S.M,.Reshid
71 Remote sensing principles and A.N. Patel,
application Surendra Singh
18) Ammrican Society of photogrammetry Washirgton D.C.,
sENeing{1975) # Manual of remote

ssneing
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402804 Elective-I

EARTH STRUCTURES

Lacturer 4 Hours/Weak Examination Scheme
Drawing @ 2 Hoursa/Week Theary: 3 Hre., 188 Marks
Oral 1 3 Hre., 25 Marks
TW H 25 Marks
UNTIT=1

Pt iy e —

Intreduction to Earth ’Structures, Scil and rock as a
fouridation a% wall Y a canetruction material,
Classification, indentification and suitability of moil for
worke like open cuta, canals, dams smbankments for railways,
highways abutments for bridges, pavements, investigation of
borrtw pitm.

UNIT-II

[P —

Coefficient of activae marth pressure, passive marth Oressure
and s&rth pressure at rest, graphical and analytical methods
of computation of earth pressures behing retaining walls

with diffarent conditions, measurement of earth pressure.

UNIT-III

—— e e —— —

S8tability of finite and infinite slopee, stability number,
braced cuts, earth pressure behind braced cutws, shorings,

sheet piles and cofferdams.

UNIT-IV

— ———

Earth dama, Earth and Earthfill dams, ERrth and FRockfill
dams, typas of earth dams, dam cross agctione, foundation
trenching, embankment, core design, chimney design, filter
blankets design, pheratic lines and flow nets, piszometer

installation relief wells.,



|8

e e —

Earth structurms construction, foundation and smbankment,
placement of esarth §11:, compaCtion, methads equipments,
fimld control of compaction, uss of scrapsrs, motor graders,
backboe and dumptrucks in sarth structure projects, safaty
programs arvd mafety pPrecautions, esarth structures in

B.C.mnils foundations.

Termwork :

— oy i — ——

Termwork shall be in the from of a report comprising o )

Shest MNo.J

EBassd on analytical and graphical methods of computing warth

prassures.

e e s

Dased on t Cross Eections, (labelled and dimenwioned) of
various earth structurss (plers, cofferdams, open cuts,

shemt piles, embankments, pavements etc.

UNIT-3

—— e -

Eaned pn } Cross wections of wearth dam tvypw, slope

stability and flow net.

——— — — —

EBses On & SBtabllity Anhalysim of a vertical cut and = braced

cut, components design.

——— — - —

Bawed on 1 A vimit report op an sarth structure project site
describing project details, activities on site, project
scheduling and managemwnt technigues, sarth moving machines,

squipments choice, ¢riteria, economics and numbers.

e}



Oral ‘g

Oral shall be based on above Term Work.

List of bocks -

—— " T e v

1) Soi! Mechanics & Foundations ¢(by Dr.B.C.Punmia)
{Laumi Publications Pvt.Ltd..,New Delhi)

2) Foundations & Earth Structures Design Mapual 3.2
{Sciantific Publishers,Jodhpur)

3) So0il & Foundations {(by Cheng Liu/Jack B.Evett)
iPrentice Hall Inc. Englewood Cliffs New Jersey B2O32)

4) Earth Manual United States Dept. of the Intericr Bureau
of Reclamation Oxford & IPH Publimhing Co.Pvit.Ltd.,Mew
Delhi.

5) Censtruction Eguipment {(by Jamps E. Russel
{Restpn publishing €Co. Inc. A Prentice Hall Co., Reston

virginia)
492004 Elective-I
CPEN CHANMEL AND CONDUIT FLOW
Lectures r B4 hours/week : Thaory paperi— 1238 marks
Fractical : B2 hours/week Duration it~ I hours
Term—work 1 25 marks., Oral 1~ 23 marks
LINIT-]
13 uUniform flow in trapezoidal and circul er channal,

calcul ation of carmal depth and critical depth in
trapezoidal and circular channel, the First and second
hydraulic exponents, hydraulically-asfficient charnel section
for trepezoidal and circular channel sections.

2) Transmitions - Rectangular channel with a hump and wWikh
change in width.
UNIY -11

1) ;:;;;;IIy varies flow theory ang computation far
frapezoidal channels,differential equation of DB.V.F. -
alternate forms, differsnt types of B.V.F.profiles and their
characteristics and examplen of their occurrence, control
section.

Computation of G.V.F. profiles 1ln trapezoidal channel

by standard step method, Direct integration method, Ven Tae

Chow method.
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1)

1)

2%

UNET~-ILZ 20

Rapidly wvaried flow due to weirs, sluice gates, wnd depths,
hydraulic jump, standing -—wave flume, Farshall flume
Unsteady +flow in apsn channel:- Egquation of continuity and

mguatian of mation, surges and waves in open channels -

simple cases.

LNIT-IV

;i;;*;Inw:- Three reservoir problem, pipe network. Practical
demign methodes of rising mains and gravity mains uming
nomagrams/charts, sconomical dism, of riming msin

UMIT-V

a;;:;;dy flow 1n conduits - Mention of types. mquation of
motion,estatlishment of flow, water hammer, celerity of
prassure wave though rigid and elastic pipes, sudden and
gradual and partial opening and closing of valvezs, detalils
of prassure cycles

Surge tankm:— MNecessity, lpcation, function, Lypes,

analysis of wsimple cylindrical surge tank considering

fricticnal effects.

TERM~MORE - Any six of following assigoments should be performed

i

23

&)

43

=3

&)

T

Computation of BG.¥.F. profile 1n trapazoidal channel by
standard step method or by Ven Te Thow method.

Developing and running computer programming +or numerical
method for obtaining B.Y.F.profile.

Example on btranwition in rectangular channel

Calaibration of Hydrauwlic Jump or surges in open Channel
Cesign of gravity/rising main {( Dead #nd system in casea of
gravity maing?

Calculation of water hammer pressures

Denign of simple ¢ylindrical surge tank.

Oral Exam 1 Based on above Term work.

Book recommended -

il

2}

Flow in open chennels :- Dr. K.Subramanva

Tata McOraw - Hill ﬁuhliihing Company Lid.Mew Delhi.
Fluid Mechanics - V... Streeter and E.B. Wylia,
Tats McOraw - Hill Publishing Company Ltd.New Belhi.

Fluid Mechanics - Dr. A.F.Jain

Khanna Pyolishers, Delhi.

—-——
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43 Theory and Appliration of Fluid Mechanicss~Dr. K.Subramanya

Tata McGraw — Hill Fublishing Company Ltd.New Dalhi.

o Water Fower Engg. :-M.M. Dandakar and K.¥. Sharma.

Vikas FPublising House Pvt, Ltd. Delhi.

&l Upen Channel Hydraulics i— vern Te Chow,
Tata McGraw — Hill Pablishing Eompany Ltd.New Dalhi.
402804 Elective-]

LOW COST CONSTRUCTIOM AND RURAL DEVELOFPMENT TECHNIGUE
Lectures 1 B84 hours/wapk Theary paper 1 10# marks
Practical : @2 hours/wemk Duration 1 F hours
Term-work = 29 marks. Oral : 25 marks

UNIT-I
Arnalymis and Desaign of prefabricated concrets structural
rlements and structures.Industrialized manufacture of

concrete elements, precast concrete construction, joint in

- precast construction, creation and essembly techniques.

UNMIT-II

_;;:;;- nwater supply and sanitation, FProblem ' sources

disinf&ctinn, Distribution, hand pump, stand posts.
Maintenance problem=, Sashay - economic and cultural

considerations Sanitation prirmciples of excreta disposal,

water carriage and non water carrizgge systems.

Hmal th hazards, irrigdtion wusing waste water, soe Lo

2conomic and cultural considersation Health education,

Trarsmisaion of dismaszse, throuogh ;ir, water, foogd and

contact, preventive measures, inseci vector rodent carrisd

dizseane, control measurss,

EINIT=-121

Consprvation for rural devalopment need for conservation and

preservation of architectural and histprical heritage o#f.

different types of siructures, monuments and -ones naeding
conservation and preservation in relation tp Indian cities.
Legislation and Govt. agencies aesociated with conservation
and preservation, experiences sbroad and methodnl ogy,
praparation of action area plans, implementation, costing
and phasing, Intagration with amenities and secrvices of the
city., Theories of conssrvation and preservation. standards
Aprns and relationship with developmeht plan Ccasms

studies and report wWwriting.

21
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UNIT - IV

Plarnning for Rural Developmenti- National planning ano rural
developmant concept of planning, urban, rural, relsationship
and theories of rural development push pull factors.

Agro based industries, agricultural developrment,rural
transportation and socigl services, communication with rural
arez and amenities legislation and sxisting methodolaogy for
rural planning. Energy needs for rural arsss. Environmental
and scclagical consideration 4n rural planning. Area
district and block level development planning ard
inplementation and voluntary organization,rural  settlement
pattern, planning principles for village, planning and
norms, rural settlement svolution and historic perspective,

case studies and rwport writing

Term work:-—

one assignment based on sach unit

Oral 1- Based on above Term work

4020087 DAMS AND HYDRAUL IC STRUCTURES

Lectures 1 B4 hours/wesk Theory paper:— 100 marks

Practical : B2 hours/wesk Duration i— 3 hours

Term—wark : 2% marks. Oral 1I— 29 marks
UNIT-I

1) Dama :~= Introduction, types of dams, Eelection of site for

2)

dam, thoice of a cdam, economical height of dam.

Gravity dams :— Introduction, H$orces acting on dam,
¢#lementary and practicai profils, modea of failurs and
stability &snalysis and design of gravity dam,Low and high
dams. Construction and materials of construction,
preparation of foundation, grouting, concrete for dams and
contrel of cracking, galleries, Juints and keys.

Introduction to arch damsat only slementary)
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B3]

ai}

a2

@11

wIT-11 2z
Spillways:— Introduction, sapillways capacity, Different
types of spillways, thelr construction and suitability,
design principles of ogee splllway and siphon spilluay
Energy dissipation below aplllway, typoes af hydraulic Jump,
jump Hheight curves and tail water rating curves, various
typers of energy dissipators.

Gates — wvarious tvpes of splllway creet gates and their

L]
Lses.

UNMIT-III

Earth dams :— Introduction, types, elements of wsarth dam,
basic dagign conaiderationa,csusea of failures, piping and
its prevention, control of seepage, drainage in warth dems,
design of fllters and rocktoe, phreatic iine, stabiliity of
LUse and D/S mlopes under variowus situations, introduction to

rockfill dam.

Diversionn headworke 1— Introduction, selection of =site,
types of weirs emnd barrages, lavout of diversion headwork
arnd 1ts componeants and functions, causes of failures of
weirs on perme=ebie fourdations and remedies, design of sub-
aurface finQ, safety against piping and uplift, EBligh'a,

Lang’'s and Khoslas's theories.

Canal irrigation:- VTypes of canals, caral slignment.

Design of un}ined stabie channels in alluvium,
Kennedy's and Lacey's theory and their merits and demsrits.

Freliminary sediment transpgort theory, critical
tractiva force, suspended and bpd loade, design of uwunlined
channels in alluvial scil according to IS Ti1Z - L1973
Lacey’'s Method &nd tractive force approach.

Design procedure for L- section for an irrigation canal,

balancing depth, losses in canala, mschedule of area

statietics and channel dimenslons, Garret’'s and Lecey' &

diagrams, crows section af irrigation canals,

LW

LTl



Lining of idrrigation canals, advantages of Iining,

#tonomics 0Of lining,types of lining. ODesign of lined

- channel, land drainage, discharge and sapacing of closed

drain, various types of canal outlets.

81l Canai Masonry works t— Cross drainage works, necessity,

types,melection, comparative merits and demerits, various

types of falls, their necessity and location, distributary

heatd regulator and cross regulator, escape canal
mathematical treatment for any of above structures)

a2

{no

River ¥raining worksi- necessity and types of river training

works and bank protection and thelr construction details.

{No mathematical treatmant )

QX Hydropowsr 1~ General features of hydropower development,

advantages of hydropower, type of hydropower plants
their layouts, asswssments of powsr potential.
Tero—Work
Following seven assignment should be performed ;-
01> Stability analymis of a Bravity Dam
B2 Stabilaity analysis of slape of Earth Dam

93) Design of ogwe spillway with energy dissipator

and

P4) Analysis of weir on permeabls foundation by using Khosla s

charts
@5 Design of unlined canal in alluvium by uming
Garrat ' s/Lacey’'s diagrams ( at least thres sections along the
alignment.} and ploting L-section, also preparing schedule of
area statistirs and channel dimensione
Q&) Any one of the foliowing

B1) Analysis and layout and section of any onm typa

cross drainage work or fall or regulator
@2) Any one type of river training work
@3} A typical layout of high head hydropower plant

functions of the componente.

af

and
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Report based onr visit to any dam and hydropower plant during

the 2nd term.

Sral Exam :— Bagsed on the abogve T.W.

Imp.note 11— Following charts should be provided to students of

17

27

3}
&)

53

&)
T

LECTURES: 4 HIWURS/WEEK

PRACTICAL/DRAWING: 4 HOURS/WEEK

13

2)

3

13

E.E.Ecivili during theory paper.
i} Br. A.N. Khosla's curras for design of weir on
permeable foundations
1i) Garret's and Lecey's diagrama for 3&51Qn of canals
Books recommended i-
Irrigation water resources and wgter Power engyg.

DBr. P.N. Modi, Btandard Book House, bBelhi.
Irrigation Engg. and Hydrauiic Structures — S,K. Garg

Irrigation Engg. and MWater Power Engg. - Dr. B.C.Punmia.
Theory and dexign of Irrigation atructures, Yolume I and I%
Varahnay Bupta, Eunta‘

Irrigation Engg. - PBharat mingh

irrigation Engg. — K.BE.Khushlani )

Irrigation Engg. and Practice — Justin,Hinds.

-

82084 ANALYSIS AND PESIGN OF SPECIAL STRUCTURES

FAFER:— 108 MARKS
2RAL :— 2T MARKS
TERM WORK 1—-25 MARKS

UNIT - I

<

Introduction 3 Basic contept, materials, . prestressing
systems, stages Of loading, stresses in tendons.

Lop=es in prestresses:— Nature of losses, loses dur to
elastic shortening of cancrete, succesaive prestressing of
atralght cables, relaxation of stress in steel $riction in a

curved cable, anchorage.

Design of one way and two way prestreased concrete slabs.

Transfer of prestress in pretensipned members, transmission
length, wnd zone reinforcements. Anchorage zone stress=ss in

post-tensioned members-Bayar's method.

"
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1)

2)
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Limit statw design of prestressed concrete mambers
phitosophy o©of design, various criteria for limit¢ states,
design loads, strength and swrviceabllity.

Denign of pretensioned and post tensioned flexural membars—
fRectangular and flanged sections, cabis profile, Design of
ehesr reinforcement, bond partial Frestressing working

stress and limit state methods.

UNIT- 11

A —— Y ol —

Dexign of gantry girders.

Design of stewl mtacks.

Desigr of an overhead pressed steel tank inducing staging.

—— iy p T g .

Design of form —works

Analymis of multistorey framis substitute Frame method)
Analysis for lateral loads. Portal and cantilever mesthods,
Design of multistorsy building (6+3) for wind and earthquake
loads.

Design of flat slabs and s=loping slabs.

Term work - Shall bas®d on above syllabus and it will cansist of

i)

iu)

iii)

At least thres numbers of imperial size sheets based on
prastressed concrete, R.C.C. and steel projects.

Brief report on three site visit on steel, R.C.C. and
prestress concrete structures,

Computer applications :=:— use of computer programs.

Oral 1 Rased on above Term—work

At
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42209 CONSTRUCTIDN MANAGEMENT
Lectures : @4 hours/week Theory paperi— 18 marks
Tutorial 1 @2 hours/week Ouraticon i~ 3 hours

Term—work @ 2% marks.

UMIT-I
Construction industry, construction team, construction
activities, classification of construction, stages in

construction, need of management in construction, Ownership
and enterprensurship, small scale industrieas in conatrucktion.
Important acts and Laws related to Construction

industry — factory act, P.F. act, minimum wage act, workmen
compensation act,industrial diepute act, Indian trade urnion
act, arbitration act, employees state insurance act, land
ceiling act, wurban land ceiling act, =ales of goods act,
transfer of praperty act.

Job layout, mass housing énd value engineering.

Scientific management, Management techmigue and uses,
Definition ano objectives of managemsnt, levels of management,
Leadership and ite quality.

Organizatiorn meaning and function, forms &f arganisaton
~= line, line and self,functional it Type A, Type B and Typw
L, FPWD organization and its +types, orgenization of =&

contracting firm.

Network technigue — Hiatory, Hdvnntaqeﬁ, Bar charts, SB-Curve
atc.Various terms used 1n network techhigue,activity svent,
critical path, duration etc. Development of networks,
network scheduling, to find various times and float. EST,
EFT, TF etc. Mohitoring of Network. Three phases of network

technigue,

FERT and ite concept and FERT Time.



Term

2%

UNIT- III

Cost analysis, Eost curve, optimization ant crashing of
networks. Updating of network during monitoring, respurce
levelling,allocation, levelling and smoothening.

Line of balance - concept and uses,

UNIT- IV

Materials management, its aims and functions, inventory
analysi=, inventary models, ABC analysis, tnventory
fianagement, buffer stock, lead time, EOG.

Material requirement, Planning, markst ressarch, systam
0¥ purchase of materiale, stock of material at s=ite, MAS
account, working capital management,

Bupervision and quality contral, concept of quatity,
stages of control ,measures of control, organiration for
control, quality control management, sample and sampling
technique, stabilized quality, control, inspection,
introduction to IS0 7202 and IS0 14008@.

UNET - W

—— .

Economics its definition and importance, demanc and
supply, factors affecting demand and supply.
Production its meaning , different factors 0¥ production,
economice of production, cost concept, relationship of cost
to level of production.
Bank, Jjts {ype ,uaes and functions, banking systems, book
keeping and accounts, balance sheet, lacdger book, caah book,
purchase book, profit and loss atcount, appreciation anc
depreciation of monay, functions of mOney .
Theory of sxchangs

work— It shall consist of assignment bamad on on® on esach

unit of above syliabus.



UNET--IV

Water conveyance, spemsd and pressure, regulation penstocks,
iten classification, degign criteria of penstock, economical
diameter, anchor hlocks, various types of valves.

Watar rhnmmar phenomenon, surge tanks, design procedure of
simplte cylindrical surge tanks, types of surge tanks, canal

surges neglecting friction.

-

Wind Fower, Intrndu:tiné; planning, location, space
requirement, potential of wind power, rerits and demerits,
detalls of construction etc.

Penefit cost ratioc and report preparation of hydropower.

Term-Work : Following six assignments should be perforned.

—— o e ——

1 to S Minimum one assignment should consist of design/
nuirerial problem and not on the description of
theory.

&) FReport based on a visit to any tydropower station and
wind power station.

firal Exam t Based on the T.W.

—— e Sl —— ——

Books recommanded z

o < k. ) A ——————

1) Water Power Engg. ¢ M.M. Dandekar and K.N. Sharma
Vikas Publishing house, FPvt. Ltd.,
Delhi '

2} Water FPower Engg. @ H.K. Barrows, 5.R8.
Tata Me—BGraw Hill Publishing Co.
HNew Delhi

) Fluid Mechanics :+ VY.L, Streats, E.B. Wylie
Mc-8raw Hill books Co.

4) Theory & Application and Fluid Mgchanice @

Or. ¥. Subramanya, Tata Mc—Graw Hill.

FF
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492018 ELECTIVE-I]
INDUSTRIALWATER POLLUTION & CONTROL
Lecturer ¢ & Hours/kewk Max .Maris(Thaaory): 100
Practicals 1 2 Hours/Week Term Work 1 25 Marks

Oral 1 25 Marke
UNMIT<¢(I}

Bources, Nature & Characteriatics of Industrial Waste Water,
Industrial Waste Survey, Effects of Wastes on Streams wnd
Waste Water Treatment Plants and GSewage Tretment Flant,

Difference between municipal & indumtrial Wastes.

UNITIII?

Basic knowledge and practice, luantity and Guality of
Industrial MWastes and their impact on the Enviraonment,
Introduction of PHELIP'S MODEL and jits application and
problems on it, estimating organic load content on Streams

and problems to +find THOD, TOC, COL & BOD.

Waste volume reduction, vante strength reduction,
nectralization, mixing wastes, treatment of zcids and

alkaline wastes.

UMIT {111}

Equalization and Proportioning, Removal of Colloidal
Sclide, Characteristics, Chemical Coaguiation by
Neutralization of Electrical Charges, Mechanism of
Coagulation, IZeta Fotential Removal of Drganic and
Inogranic, Disscloved Solids, Evaporation, Dialyeis, Ion

Exchange, Revarse Osmosis.



o

LUNIT (IV)

ot . s - S i

- .
Maste Water Treatment Methodologies for Specific Industries

Dairy, Bugar, Joint -Treatment of Industrial and Domestic

Waste Water, Textile, Faper Ingustries.

Mathematical Models far Surface Water DOuality Systems,

Stream & Estuarine Models for FPollution Control.

URIT (W)

DEFLUDRIDATION 3 Causes of fluorides in water, Significance

af Low and High .Fluoride Content, De-flucridation.

Air Stripping of AmmbDiIna and iom exchange methods for

removal of ammorla.

Introduction +to Remote Sensing and GIS Applications in
Environmental Engineering

Adeorption Theory and Isotherms Equipmants.

TERMUWOREK =

et —y i ——

Termwork shall conaist of practicals, visit report deslgn of
units and/or review of papers on above mentioned topics.
Minimum Six assignments!repurt!designs shall. be done ob
eachunit.

firal r Based on above teramwork .,

— -

IL“\
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402210 Elective-~I1

Land Development and Drainage Engineering

T ———— o ——— i b ———— ] ey —— — —— o —

Lectures 4 hours/week Faper 100 Marks

Practical 2 hours/wesk Buration I hours

Term Wark 25 Marks Oral 25 HMarks
UMIT -1

Lant forming for irrigetion necess:ty and objectives, land
shaping, grading leveiling criteria for land forming, survey
and planning, Land grading, levelling dezign method, the
plane or centroidg mathods, profile method. Flane inspection

method contour adiustment method. Earthwork balance

—— e ey

Construction procedures—- #quipments, machinery, grading

levelling procedures.

UNIT-TII]

i ———

Needs of drainage effect of poor drainage on soil and
plants. Causes of water logging.

Soil drainage properties-— Drainage porosity Hydraulic
conductivity, drainage coefficient, flow of water thraugh

Porous media

UNIT IV

Identification drainage problenm: Depth to water table

contours, HIB damage demarcation raip fall & runof+f,



L

Frevantive and creative measures fpr drainage.

a} Surface drainage - Principle=s, layout de=ign &
construction

b)Y Subsurface drainage - steagy state and unsteady sltate
modes for drainage design.

Opern subsurface drains/closed subsurface drains, their
design, construction and majintenance.

Termwork : One assignment on esch wunit.

Oral : Based orr above termwork.

Referenre Fooks

1} Drainage Engg. t by Lottin J.M.

=) On farm Development works including micro distribution
netwark & land shaping for irrigation : Walmi, Aurangabad
(MS) Fublication No.12

=) Land drainge & reclamation—- Agers Q.C.% Scoats D, Mo
Graw Hill Book Co.193%.

43y Drainge of irrigated land—- Hou=ton C.E.
5) Farm drainge -— John L.A.

&Y Braimge Engg. = iathin J.N. Fublication Robart E-
¥veijer Pub.Co. Huntington New York.
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