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SR. SUBJECT SUBJECT TEACHING SCHENE EXAM. ' SCHEME
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Lectures PR/TU TH T" OR/
PR

I 302001 Advanced Surveying , 2 100 25 2Sj\.l'

2 302002 Advanced Fluid , 2 100 25 25 e.••..
Mechanics

J 302003 De~ign of Concrete , , 100 25 25b'14'
Structures

,", 4 302004 I rrigat ion Engg. , 2 100 25
L (alternate)We'", 302005 Transportation Engg. , I 100 25

-------------------------------------------------------------------
Total

Grand Total

20

ll.RM-SECOND
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'00 I2S "
700

SR.'0. SUBJECT
C9DE

SUBJECT TEACHING SCHEME EXAM. SCHEME----------------7 _
Lectures PR/IU IH

1 100
(TUT)

I

2

3,
,
6

302006
J02007

302008

302009

302010

302011

Public Health Engg.
Design of Steel
Structures
Engg, Geology
Ady~nced Theory of
Structures
Foundat ion Engg.

Practical Training
special study

Total

Grand Total

,
,
,
,
,

20

2,
2

2

11

31

TW

100 25

100 25

100 2S

100 25

"
500 125

OR/PR_

"

"

75

700

Max. Total Marks of Term I and Term II = 1400
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NORTH MAHARASRTRA UNIVERSITY,JALGAON
T.E. CIVIL ENGINEERING
( w.e,r. July, 2000)

<ill :r.EE!I

:102001; ADVANCED SURVEYING 'P~tt-T-.!)-------------------------------------------------------------------
Term Work
Prac tical /fliMd

TEACHING SCHEME
Lectures 4 Hrllo/week
Prllct ical : 2 Hrs/week

EXAMINATION SCHEME
Theory Paper 100 Marks

(3 Hours)
25 MMks
25 Marks

.._- ------ ------------------- --------------------------------
~Lui!. t Geodetic Surveying Objects; methods in geodetic
surveying, Triangulation figures; Strength of figure:
classification of trangulation systems: Selection of stations:
intervisibility and height of stations, towers, signals and their
classification: phase of signals: measurement of angles:
instrUlDents used, methods of observation of angles; Satellite
~tation and Reduction to Centre; Eccentricity of signals; Base line
llIeasurement, Apparatus used, Ba8e net; ,equipment used for base line
measurement, field work and corrections; Redut'tlon to Mean Sea
level; EJ[tension of It base. (9 Rrs., 20 Marks)

lmH. 1 - Trungulation Adjustllent9:- Kinds of errors; Laws of
weights, DetermInation of the most probable values of quantities;
The roethod of le~st squ~res; Indirect observ~tions on independent
qu~ntities: normal equation; conditioned quantities, The probable
error and Its determination: Distribution of error to the field
~easurements, ~ethod of correlates, Station adjustment and figure
adjustment; adjustment of a geodetic triangle, figure adjustment of
a triangle: calculation of spherical triangle: Adjustment of
Geodetic quadrilltteral, Adjustment of a quadrilateral with a
central station by method of least squltres. (9 Hrs.,20 Marks)

!lIlJ.1.J. Trignometrical !,evelJjng Terrel'ltrial refraction,
orr~ction for curvature and refraction; Axis signal correction;
OotermllJ"',,, •• cd .l.ifference in elevation by signal obeervatlon and
by reciprocal obser.~tions.

TopoguP.hl.l;, IDuvering Ol,iects; Distinguishing features,
repre",entation of relief; proceOur", "f topographic surveying;
fieldwork, horizont~1 and vertical control, lII••th"d~ of lot'atinil
contours, location of details, dam eur'l'ey.

!d.lx Syrveyjng Objects; Horizontal and vertical control:
Equipment used, lIIonuments: topographic map, property map, wall map,
underground map, city property survey, location of details.

(9 Rrs. ,20 Marksl

~nl.1i - Photogrammetry ; Objet'ts: application to various fields,
Terrestrial phogrammetry (only general idea) and Aerial
photogrammetry; Aeri~1 call1era: comparillon of m~p and vertical
photograph; Vertical tilted and oblique phtographs: t'oncept f
principal point, nadir point, isocentre, horizon point and
principal plane: Scale of vertic~l photograph; computation of
length and height from the photograph: rei ief di5placement on
verticll.l photograph; flight planning; ground control; ru.dial line
method: Bionocular vision and stereoscopic fusion, mirror and lens.
Stereo~t'opcs, Parallax equation; meu.5uremcnt of parallax and
determining difference of elevation:'!, Stereometers: general idea af
stereoscopic platting instruments.

B£mp~ Sen:'!ing : Basic principles;
appl iClltions ta Civi I Engineering,

photo-interpretation, plll.tforms,
(9 Hrs. ,20 Marks)



Ynil i.~HydroRraphic surveying; Objects; estaoJishing controls;
shore II~e survey. river surveys; soundings; tide gauges, Equipment
for. tfiklng soundings; si;gnals.The nautical sextant; Heasuring
horIzontal and vertical angles with tbe nautical sextant; sounding
party~ ranges making the soundings; methods of locating thesoundlngs; reduction of sounding; the three point problem andmethods of solution.
Tunnel Surveying
ground, Transfer
of tunnel driving

: Instruments used; Laying of centre
of centre line, underground checks for
from ori.ginai centre .

line on
deviation

.M..iM Surve.!..i.D.K: Spec'ialconditions confronted: Equipment
surveys; Correction for side telescope horizontal angles
telescope vertical angle; The stations and station
Measurement of distance and difference in elevation.

for mine
and top
makers;

Use 2f Electronics in Surveys: Electromagnetic waves and their
properties; Phase comparison; Modulation: Type!! of EDt-!instrllments,the Geodemeter; the Tellurometer; tbe Distomat.

t
(9 Hrs.,ZO Marks)

-----~~~-------~~~--------------~-~-~------------------------~~~--PRACTICAL EXERCISES---~~~~~------~~~~~------------~-~~~~~~~~~-----------------------1) One second Theodolite (Any two eXerCilleS) :
i) Meallllrementof horizontal aod vertical angles,
ii) Measurement of horizontal angles by repetition and

reiteration method.
iii) Finding out the elevation of high object by

trignornetrical levelling,

ofmeasurement
riv~rof theCrOS!!-Section

2} Hydrographic Survey (Any two exerci5es) :
i) Study and use of nautical sextant for

anglell.
ii} Plotting the

method.
iii) Solution of three point problem.

3) Photogrammetry (Any two exercises) :
i)-To find out the scale of the photograph. . .ii) Study and use of mirror stereoscope and fmdIng out the

Air base distance.Iii) Radial line method of plotting (photo triangulation).
iv) Use of parallax bar for measuring parallax of two points

and finding out the difference of elevation between them.
4) Adjustment of Geodetic quadrilateral by anyone method.
5) Study and use of E.D,N. and its principle,
Note : The practical examination will be based 011 the above

exerci ses. ~~~~~~-------~-~~-~--------------~--~~~~~----------------------TERM WORK (25 marks)
The term work shall consists of the record of the above exercises
in a jOllrnal.~---------~---~-~~~~~-~------------~---~~~~~-----------~~~~~~~-

BOOKS RECOMMENDED
l) Surveying Rnd levelling (Vol-II) - T,P.Kanitkar, & 5.V.Klllkarni
2) Surveying Vol,II and voLIII ~ B.C.Punmia
3) Advanced Surveying P.Somand, B.N.Ghosh
4} Surveying Norman Thomas
5) Photogrammetry Wolf
6) Surveying Clarks

3



1.QlQ!!1 : ADVANCEDFLUID MECHhNICS CPq"pex'- 2.) _nnnn_
un-----------------------------------------------------

Terill Work
QuI

TEACHING
Lecture~
Practic31

SCREME
4 Rrs/week

: 2 Rrs/week

EXAMINATION SCHEME
Theory Paper 100 Marks

(3 Hours)
25 Marks
2:1" Marks----------------------------------- ._-------------------------------

Unit 1 - BoyndnIv Laver Theory: Concept of boundary layer, various
thicknesses of boundary layer, application of momentum equation (no
derivation), boundary layer over a flat plate, laminar and
turbulent boundary layers, local and average drag coefficients,
hydrodynalllically smooth and rough boundaries, seperation of
boundary layer and control of seperation.

flujd ~ around submerged Bodjes : Practical problems involving
fluid flow around submerged objects, definitions and expressions of
drag '" lift, drag'" lift coefficients, types of drag, drag on
sphere, cylinder, flat plate, air foil, Karman's vortex street,
I,ift, Magnus effect, lift on cylinder and aerofoil, polllr diagram.

(9 Hrs. ,20 Marks)

llnii Z Tyrbulent ~ Theory Turbulence phenomenon, ~
lnstantl\neOUS velocity & temporal mean velocity, scale'" intensity
of turbulence, Boussinesq's theory, Reynold's expression, Prandtl's
mixing length theory, velocity distribution for ,smooth'" rough
boundaries, mean velocities in pipes, Karman- Prandtl's equation.

Darcy-Weisbllch equation, friction fact(lrll for smooth, rough& tran~itin boundaries, Nikuradse's experiments on artifically
roughned pipes, Moody's dillgram.

Turbulent flow through pipes, lIIinor losses, pipes in series
& parallel, three reservoir problem, pipe network, siphon.

tlnstelld~' flow through pipes: Celerity of pressure waYe ill an
clastic pipe, water hsmmer phenomenon, preS8ure changes due to
changes in valve, opening - simple cases neglecting friction time
(If estllblillhment of steady state condition of I'll, surge tanks
functions, loc/ltions, types (no mathematical treatment).

(9 Rrs. ,20 Marks)

trn~J - Non-uniform ~ in ~ channels;

DefinitiQn '" types of non-uniform flow, Gradually VllTied
Flow (GVF) and Rapidly Varied Flow (RVF), differential equation
of GVF - alternate forms, different types of GVF profiles, their
characteristics & examples of their occurence, control sections,
cllnal transitioni!l.

Computation of GVF surface profiles, Direct
Graphical Integration Method, Introduction to other
Standard step method, Direct Integration method,
method, venturi flume & standing wave flume.

Hrduu! ic 1.I!mI! :

step method,
methods I ike
Ven 1e Chow

Phenomenon of hydrtlulic jump, !ocati(ln a: examples of
nccurence, application of momentum equation to hydraulic jump in
rectangular channel, specific force, conjugate depths & relation
hetween conjugate depths, energy loss in hydraulic jump, length
of jump, c1asllification '" practical uses of hydrauic jump.

(9 Hrs. ,20 Mark5)



"

.I.!ni.t .i - I mpllc t 2f 1.tl. :

Impact of -jet on stationary & moving {Jilt & curved
using linear momentum principle, workdone, principle of
momentum, Euler's momentum equation for turbines &: pumps.

.surfaces
angular

specific
hydraulic

Hydra¥lj~ Tyrbin~ 1
Elements of hydro~electric power plant, unit &:

quantities, hydraulic turbines, classification of
turbines, heads & efficiencies of hydraulilc turbines.

Theory &: design of hydraulic turbines, fluid mllss subjected
to uniform rotation & forced vorticies &: centrifugal head, fOfce
& torque development, cavitation, governing of turbines, mll)[imum
she and selection of type &: speed of turbines. (9 Hrs. ,20 Marks)

llnii 1 - Centrifugal Pumps
Types of pumps for different purposes such as

priming, submercibe, multistage, open impeller, axial flow, self
et c.

General classification of pumps, classification of
centrifugal pumps, specific speed, working of centrifugal pump
priming, theory of centrifugal pump, workdone by impeller, energy
losses heads & efficiencies, minimum starting speed self priming,
cavitation, multistage turbine pumps characteristics & modelanalY3is of turbines & pumps.

Prediction of !,,,~fQrm"r1<:"I" t"r-ms
quantities model analysis & characteristic of unit

curves. •

•

Selection
scheme, sewage
PRACTICALS :

of pump
pumping.

for sped fic
etc •

use sl,lch as lift irrigation
(9 Hrs., 20 Marks)

Following experiments shall be performed (any 5).
1) Study of boundary layer on a flat plate.
2) Flow through pipes (Iaminer & turbulent) and determination of

friction factor.
3) Drag and lift on aerofoil.
4} Dragon cylinder.
5) Measurement of different par/Ulleterson hydrBulic jump (model)in laboratory. OR

Study on hydrauli~ flume/jump on actual hydrauiic structure on
canals or dam near the college by arranging visit.

6) Venturi flume/standing wave flume.
7) Velocity distribution in open channel flame.
S) CharRcteristics nf Pelton wheel.
9) Characteristics of Francis turbine or Kaplan turbine.
10) Characteristics of centrifugal pump
ORAL: It shall be based {InTerm work.
------------- ------------------------------------ --- ---- -------_ ..

BOOKS RECOMMENDED

•

1) Fluid Mech. & Hyd. Machines - K,Subramanyam
2) Fluid Mech. & Hyd. Machines - Modi & Seth
J} Fluid Mech. & Hyd. Machines - R.K.Bansal
4) Flow in open channel - K.Subramanyam
5) FLuid Mechanics - Streeter & Wyhe
6) Fluid Mech. & Hyd. Machines - A.K.Jain
7} Hydraulics Machines - Jagdish Lal
8) Fluid Mechanics - Mirajgaonkar
9) Hydraulics Machines - RsjpoQt

•



Term Work
oral/Sketches

4 Hrs/weetPractical/
Drawi ng

302003 ; DESIGNOF CONCRETESTRUCTURES CP~-3)--------------------------------------------- ----~---------------
TEACHINGSCHEME EXAMINATIONSCHEME
lectures 4 Hrs/week. Theory Paper 100 Martll

(4 HOUTS)
25 Marks

: 25 Mar"s
--- - ------, -- ---------------------

Introduction of working stress method and limit state method,
characteristics value and partial safety factor for loads and
lI1ateTial'5 strength, variClus limit states.
Limit '5tate of Collapse for fleiture, De'5ign of shear
reinfurcement, Requirements of development length.Design of
singly re1nforced and doubly rejnforced rectangular and flanged
sections for flexture,
Design of simply suppClrted, cantilever and continuous beam'5 using
1,S. code coefficients.
De'5ign of beams subjected to torsion and bending, (12 Hrs. ,25 Marks)

slab,
during

Design of slabs, one way, two W1:lY, simpy supported
continuous slab and cantilever slab, location of joints
construction.
Oe'51gn of sl1:lbs with Clpenlng'5.
Dellign of sloping slab.
Design of stllircllSe : Dog legged and Open well. (12 Hrs.,25 Marks)

!..!.n.il .1.
Column and cCllumn footings subjected to axially compression and
hending, Footings Isolated and Combined (rectangular and
trape7ojdalj.
De~ign "f Raft foundation. (12 Hn.,25 Marks)

(12 8rll.,25 Mllrkll)

Design of retaining walls (cantilever and counter fMt) for all
type (,f possible loading conditions,
Analysis of multistClrey frames, Substitue frame method,
Approximate l1Iethod of analysis for Jateral loads, portal and
cantilever methods,
Design of under.round and ground water tank.

.If.Bl!I ~ : It Ilhall be balled on syllabus given IIbove and must
contain -

i} Analysis, Design and Drawing of (O+3) storey framed '5tructure
(minium 2 ~ 3 bays) including joint detailll.

2} Study and use of one :softw~re for structural design of frame.
3) As"ignment probiemll based on syllabus,

•
Note: Llltest versiCln of IS code should be adopted,

-- ----- ------ - - -~---- --'-- ---- -------------------------------------
BOOKSRECOMMENDED

I) Reinforced Cement Concrete - Pillai '" Menon
2} Limit State Design of CClncrete Structures - A.K.Jain
J) De"ign of R.C. Structure!! ~ O.P.Jain &; Jaikrishnll
4) ReinfClrced Concrete Design P,Dayaratnllm
5) Reinforced Concrete Design Shah and Karve
6) Reinforced Concrete Design - S.N.Sinha

•
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302004 ; IRRIGATION ,ENGINEERING ((J~~.4-)

-----------------~------------------------------------------------
Practical/Drawing: 2 firs!

altern6te

TEACH I NO
Lectures

SCHEME
: 4 Hrs/week

week

EXAMINATION SCHEME
Theory Paper 100 Marks

(3 Hours)
Term work 25 Marks

Qn.i.i 1
appl ieation

Introduction
of hydrology

1.2 Hydrology Hydrologic cycle

Precipitatjon ; Types of precipitation, measurement, analysis of
preei"i tat ion data, mass rainfall curves, iuteDsi ty .juTat ion
curve~, depth-llrell duration Ilnaiysis, frequency analysis.
Elementary concept of evaporation and infiltration.
Effect of infiltration on runoff and rechange of groundwater,
evapo- t ransplra t ion. (9 HTS., 20 Marks)

llnii 1 - Ste~m Gauging: Selection of site, various methods of
disch~rge measurements, Stage-discharge curve and its extension.
E.!!.nill : Factors affecting runoff, raJnh] I-runoff relationships,
runoff hydrograph, unit hydrograph theory, S-curve hydrograph,
synthetic unit hydrograph, use of \Inj~ hydrograph.
Floods Estimation of peak flow, rational formula and other
methods, Design floods. (9 Hrs. ,20 Marks)

Qnii J - Introduction 1Q Irrigation Definitions, functions and
advantages, necessity and present stat\ls in India, Irrigation
development in the five year plan.
Water requirement Q[ £LQR ~ Soils classification, soil moisture and
crop water r~latiQnship, factors governing consumptive use of
water, principal Indian crops, theIr season and water requirement,
agricultural practices, cropping pattern, calculations of canal
caplicities. (9 Hrs.,2() Marks)

~ ~ - Ground water hydrology: Occurences and distribution of
ground water, specific yield of aquifers, movement of Braund water,
Darcy's law, permeability, yield of basins. Hydraulics of well
under steady flow condition in confined and unconfined acquifiers,
specific capacity a well, well irrigation': tube wells, open wells,
their design and construction.

Water loggjng .ll.ru:!.draiolHle : Causes of water logging, preventive
and cur/ltive measures,' dr'linage of irrigated lands, reclamation of
water logged, nlkaline and saline lands, design and spacing of the
tile-drain. (9 Hrs.,20 Marks)

.!.1Dil. 1 - Reservoir Plil!wjng : Types of developments: Storage and
diversion wor].~s. Purpose: Single nnd multipurposes reservoir,
Jnvestigation for locating n reservoir, Selection of site,
estimntion of required storage, mass curves, reservoir
sedimentation, flood [outing height of the dam, reservoir
operation, economics of reservoir planning, Benefit-cost ratio,
applicatIon of Qptimi7.lItion techniques systems approach.

: Various components1i..I1 Irrjgat jon Schemes
principles.
Applic'ltion of water, water management
warabandi, rotational application.
Assessment Qf Canal Revenue Various methods.
Modern method of Irrigation: Drip, Sprinkler,

7

etc.
(9

their design

distribution,

Hrs. ,20 Marks)



I1Wl ~
a.5.5ignment~

From
~hllll be

each of the
performed.

foJ lowing groups lIIi n j mum <wo

6) Ilrdrology
~) Ground Water
8) Applied Hydrology
9) Ground Water Hydrology
10) Irrigation Engineering
11 ) Irrigation Engineering

GrQUp 1 :

1) Marking catchment area on a toposheet and working out average
annual Tilinfllll Ilnd determining yield.

l) Checking for ineons.staney of precipitation record by double
mass C\lrve techniq\le.

3) frequen.:y analysis of precipitation data (plotting on semi log
graph paper).

Grpup 2. :

I) Development of. flood hydrograph from unit hydrograph and
complex storm.

2) Development of unit hydrograph from holated and composite
flood hydro&raph.

3) Development of unit hydrographs of different durations using
S-curve methOd,

Group 1 :

1) Determination of calla I lind reservoir cllpllcity for water
requirement of crops.

2) Determinlltion of reservoir capacity from mass inflcw lind mass
dellland curve,

3) Benefit cost analysis of waler resourCes project,
4) Determination of yield of well by recuperatin test data.

GrQUp !:
1) D«sign of drainage system in water logged area.
2) Design of micro-irrIgation system; either sprinkler or drip

irrigati~n ~ystem.
3) Desi&n of lift-irrigation system.

-- --- - - - - - .. - - - - -- - - - - - - - _. . ------ ---- - - - ---- ------- -- ------- -- --
BOOKSRECOMMENDED

1) Irrigation Engineering - K.R.Arora
2) Irrigation Engineering & Hydraulic Structures - S,K.Garg
J) Engineering Hydrology - Subrllmmnam
4) Trrigation Engineering 8t Water Power Engineering - B,C.Punmia
5) !rrigati<Jn Wllter Re~ources Ilnd Wllter Power Engineering

Dr.r.N.Modi
Raghunath
Raghunath
Iolutreja
Todd

& Practice - A.M.lolicheal
- Bharat Singh

8
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ill..Q.Ql : TRANSPORTATION ENGINEERING (Pa..puc- 5)-------------------------------------------------------------------
TEACHING SCHEME
Lectures 4 Hrs/week

Practical! : 1 Hrs/week
Tutorials

EXAMiNATION SCHEME
Theory Paper: 100 Marks

(3 Hours)
Term Work : 2S MIlrk5

(9 Hrs, ,20 Mllrks)

(9 Hrs.,20 MarkS')

-------------------------------------------------------------------
llnii 1 Introduction to Railways as II Civil Engineering
transportation system, Permanent way components, Gauges on Indian
IailwflYs, need of uniformity of gauge in view of problems of change
of gtluge, track stfllcture and standards, rails requirements,
stresses, wearing, stresses in ballast, I;oning of wheeb. tilting
of ndls, functions, axle loads, defects, rail failure, causes of
rail failure, sleep ••}"s, types, sleeper density, suitability of
engineering materials for use as sleepers, manufacturing, testing
and handling of concrete slecpers, Rails joints, types, rail
fastenings, welded nllls, ballast, materials for ballMt,
requirements, specifications and design of ballast section, typical
profiles of track and permanent way, cross sections in banking and
filling,

Jln..il. 1 - Tradl. geometries, gradients, types, alignments, CUrI'es,
superelevation, equ.ilibrium cant, clint deficiency, maximum
permissible speed, negative superelevation, horizontal transition
and valley curves. Train resistance due to friction, wave action,
track irregularities, wind, gradient curvature, compensated
gradient for curve, resistances due to starting and accelerating,
tractive efforts, types of traction, necessity and essentials of
good tradc management, creep effect and rcmedy, Modern methods of
track mantlgement, Engineering surveys, preliminary and detailed,
information for preparation of project report, land acquisition
plate laying methods, requirement of materials.

(9 Hrs.,ZO Marksl

Qnil ~ _ Points tlnd crossings, functions, constituents of turnouts,
type$ of switches, terms used in crossings, standard turnouts,
types of layouts, Diamond crossing; scissor crossing, signals and
interlocking, types of signals and principles of interlocking, CTC
and ATC SY$tem, Types, locations and layouts of stations,
equipments for stations and yard platforms, loading gauges,
locosneds, Need of modernisation of railways, tracks for superhigh
speed trllins.

~ .i - Tunnels, need, c1assficiation, choice of open cuts and
tunnels, bridge action time lind pressure relief, shapes and size,
tunnel cross sections, shafts, types and constructions, pilot
tunnel, tunnelling in rocks, heading and benching method, drilling,
blasting, mucking, ground support, rock bolting and strata
anchoring, lining, shotcreting, Tunnelling in soft strata, problems
encountered, methods of tunnelling, shield method of tunnelling,
loads coming on tunnel crown, modern methods of tunnelling - TBM,
bentonite slurry, safety measures about dust prevention,
ventilation, lighting and drainage in tunnel,

(9 lirs. ,20 Marks)

9



.!.i.JJ..i...;. ~ Importance of Dock~ and Harbour~ for inland water way~ and
~ea routes, classlfil:'stion of harbours, port~ and dOl:'ks, types of
hllrburll, site selection, effects of winds, waves and tides,
littoral driefts, defect~ in harbours, brlHlkwater, types, design,
(;,>nostrul:'tion, quay and quay WlI.il:il, wharve~, fenders, d(llphins,
piers, slips, moles, berths, pier heads, Jetties, Quay walls, DOl:'k
walls, Design criteria, wet docks, dry docks, Reel and bilge
blocks, lock purp(lses and types.
Marine railways, Navigational aids, signal:'l, buoys, light houses,
wllrs house and Transit sheds. (9 Hrs. ,20 Marks)

It 1t wi II I:'onsists of home assignlllents ba~ed on above syllabus,,'
2) Visit to a Railway Station and study its layout.
3) A problem on calculation of loads (In tunnel crown.

- --------- ----- ------- ------ .---- -------------- -------------

1) Railway Engineering
2) Railway Engineering
3} Railway Engineering
4) Railway Engjm:ering
Sl Tunnel Engineering
6) Tunnel Engineering
7} Tunnel Engineering
8) Docks k Harbour
q) D(lcks & Harbour

BOOKS RECOMMENDED
Ran,gwala
0"
S.C.Sa:fena
Antia
Ran,gwala
S.C. Saxena
0"
Rangwala
0"

•

-----------------~-~----------~----------------------------------

10
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TERM-SE('&l:ill

302006 : PUBLIC liEALTH E1!GINEERING (po..pe.rc- i)
-------------------------------------------------------------------

Term Work
&&::: •••h ' 10nd

TEACHING
Lectures

Prllet j cal

SCHEME
4 Hrs/week

2 HrB/week

EXAMINATION SCHEME
Theory Paper 100 Marts

(3 HOUTS)
25 Marks
2S Marks-------------------------------------------------------------------

.IL!1i.l 1 Water Demand: Population forecast, Rate of wllter
consumption for various purposes, factors affecting water
consumption, fire demand, Design period for water supply scheme, 18
specifications for minimum water requirement.
Sources 2i wat~, classfication, quality of various 130urces.
Qualj.1.Y Q.[ water and water testing, physical, chemical. 1:>aterlo-
logical quality of water, variou~ tests for turbidity, chemical
test, Hardness, Chloride content, Dissolved Oxygen, pH, Biological
Oxygen Demand & Wt-Index, MPN, Nitrogen, etc,
Convevans;e Qf raw water - Intllke structures,
house, rising main, different pipe materials,rising main,

Intake pipe, P\lmp
different valves on

(9 Hrs,,20 Marks)

chloride
combined

rays and

llni1 1 - Treatment Qf Water; Theory and design of treatment units,
Piain sedimentation tanks, flash' mixer, flocculator, clarifier
(clarofloculator) tube settler, filter (slow sand, rapid sand and
rapid gravity filter), Pressure filter, Disinfectioll, Theory of
disinfection, efficiency of disinfectants.
Prechloronation, Post ohlorination, super chlorination,
demand, residual chloride, free available residual and
available re~idual, disinfection by using iodine, UVozone.

(9 Hrs, ,20 Marks)

c J1nl.i 1.antisiphon lIuilding SanitatiQIl; Waterpipe, waste pipe, dralne. pipe, water pipe,

Building sanitary fittings : Water closet,
Sinks, Urinal"" Traps, Nhani trap, Qully trap,
functions, uses and locations,

flushing cisterns,
P Q Strap, thefr

System .Qf Plumbing: Single stack system, one pipe system, two pipe
~ystem, choice, priniples governing design of building drainage,
ayuot plan f building water supply and drainage system, Inspectionchambers,
Sewage ~ Sources of ~ewage, variations in sewage flow, storm
water run off, ground wllter infiltrain. Design of sanitary sewers,
minimum size of sewers, vel cities in sewers and gradients of
sewers, Sewer materials. choice f materials, testing of sewer
pipes, Manhles, street inlets, flushing devices. Pumping of sewage,pumping of slunge, Types nf pumps.

(9 !lrs,,20 Marks)
J.!nl.1 .:I.- Char act erst ics Qf Waste Water ; Physical, chemiclli and
hiolagical charcateristics, Waste waste analysis, interpretation
and pra~tical significance of test results, Important
microorganismS in waste water and their importance in waste water
treatment systems, aerobic and anaerobic cycles, bacterial growth,kinetics of biologicai growth,
Stream ~anjtation : Self purification of natural streams, streams
standards and effluent standards, oxygen Sag curve,
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'!~ ~~ Treatm~Dt : Necessity of trestment, pn)cess design.

Theory lind design of primary treatment units: .
Screens: Types of screens, design of screen chamber, screenlng,
disposal screenings.
Grit Chllmber : Sources of grit, velocity n grit chamber, design
>1[' grH chslll~er including pr~portional flow weir, disposal of
!lbb~ee8 of 011 and grease, Importance of removal, design of
f'quipments for removery oil lind scum.
Primary Sedimentation Tank: Necessity, design of PST with inlet
lind oullet details, ""ludge and its removal, PST effluent
characteristics. (10 Hrs. ,ZO Marks)

!lDil.s. Theon: .AnJlDesign 21 AllQ.2ll. ~ondary Treatment Unitl!
Q!j~i_Qll £2nd : Bacterial-algae symboisis, design of oxidation
ponds as per attitude, disposal of pond effluent, advantages and
disadvantages of oxidation ponds.
Aersted 1.agoon Principle, aeration method, de8ign of A.L.,
advantages and disadvantages.
Trickling Filter: Biological principle, different T.F.media. IlDd
their characteristics, Design of standa.rd rate or high rate
filters, single stage and two stage filters. recirculation,
Ventilation, operational problems. control measures, Rotating
Biologicsl contractors.
~ctivated SLudge Process: Biological principle, cmparison of high
rllte, standard rate and extended aeration units. Design of standard
rate and extended aeration units, Sludge volume index, Sludge
buking and control.
Theory and Design of Anaerobic treatment Units:
Septic Tanks : Suitable conditions and siuations, biological
principle. design of septic tanks, various methods of treatment
and disposal of septic tanks, effluents (Sollkpits, Soak-trenches,
upflow filters and disinfection). Precautions to be taken in
location soil absorption systems.
Anaerobic Degesters : Principle of anaerobic digestion, stages of
digestion Bia-gas production, its characteristics snd
appl ication. Factors governing anaerobic digestion, Design of
anaerobic digesters, SLudge disposai method advantages and
disadvantages. (10 Hrs. ,ZO Marks)

~--- - - - --------- --------- - ------~--_. ~---------------- - -----------TIilUf~ : It shall be based on following practicals.

-,

---- - - ,-------- -_. -------- --- .------------- ---------- -- -----------

I) Determination of various forms of alkalinity.
Z) Determination of turbidity and optimum dose of slum.
)) Determination of chloride demand.
41 Determination of chloride, fluoride and sulphate.
S} M.P.N. Test.
6) Dissolved oxygen & BOD.
7) Determination of soilds-Total, suspendable. volatile, set table

and non-settable,
8) COD.
9) conductivity bridge and microscopic study of organism.
10) Design of pipe line (water supply lind sanitary) for a

domestic housing complex.
(Students should r-erform a.ny 7 out of first 9 experiments and
practical no.IO compulsory).

f.BACTICALS :

BOOKSRECOMMENDED
I) Public Health Engineering (Water Supply & Sanitary)
2) Public Health Engineering (Water Supply & Sanitary)
J) Water Supply Engineerins - S.K.Garg
4) Sanitary Engineering - S.ICGarg
5) Water Supply Engineering - B.C.Punmia
6) Sanitary Engineering B.C.Punmia
7) Sanitary Engineering Matka!f

Hussain
Kshirsagar
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302007 : DESIGN QE STEEL STRt1CTRES Cp~- 7-')----------------------------------------------------------------TEACHING SCHEME
Lectuces 4 Hrs/week

Term Work
Sketches IOral

Practicalf
flrawing

4 Hrs/week

EXAMINATION SCHEME
Theory Paper 100 Marks

(4 Hours)
2S Marks
25 Marks

l!Ilil
i)

i j )

iii)
iv}

1 ;
Rivetted and welded connections subjected to forces and
mOffit:nts, lug angles, bellffi to beam and beam to column
connections, framed connections, unStiffened seat connections.
lSI Notations of weld and weld connection and rivet ted
connections.
De~ign of Tension members and compression members.
Design of axially loaded columns compund columns, lacing
llnd Dattening. Of Hrs., 25 marks)

.i i )

iii )

, .- .
Design of simple and built up beams (laterally restrained and
unrestrained) .
Design of members subjected to the axial loads and bending
moments.
Design of column bases, Gusseted base, Grillage foundation
subjected to bending. (11 Hr:;., 25 marks)

of Plll-te
Tension
Economic
of plate

plate splice.
Hrs, ,25 marks}

Flange
(12

splice,
- Types and Design,
web Splice, Flange angle
Gantry Girder.

!lnl.!. 1. :
Design of Rivetted and Welded Plate 'Girder, COIllPonents
Girders, Stiffners, Splices, Design considerations,
flange, Compression flange, Curtailment of Cover Plate,
depth of Piate Girder, Connections of various components
girder.
Stiffners
~pl ices -
Design of

Jln.il .1 ; Desigll .Qf Trusses (Roof trusses I

for various grades
tube trusses, Design
(.12 Hrs" 25 Marks)

Components of a truss - chord and web member, Panels and Panel
joints, Heel joint, Peak joi"t, Ties and Struts, Types of
strusse", Dead load on roof trusses, Live load, Snow load, Wind
load and wind loads, Pressures on roofs lind walls, purl ins,
rN>f coverings, Design of roof trusses,
Structural steel tubes, permissible stresses
of steel tubes, Tube connection Ilnd Design of
of foot over bridge.-------~-----------------------------------------------------------
Note The design shal I .confirm to the latest version of IS
800, IS ; 875 and IS.: 816.-------------------------------------------------------------------IliRM ~ : It shall consists of -

1) Design of single storeyed structure consisting of beams and
columns and column bases and their connections. (1wo imperial
size sheets)

2} Design of Plate Girder including curtllilment Ilnd splices (one
imperillJ size sheet),

J) Design of anyone type of truss (Prat truss, N truss etc.)
(One Imperial size sheetl includi"g connect jon details.

4) Assignment blilled on above syllabuB (Short problem).

BOOKS RECOMMENDED
1) Design of Steel Structure
2) Design of Steel Structure
3) Design of Steel Structure
4) Design of Steel Structure
5) Design of Steel Structure
6) Degig" of Steel Structure

S,K.Duggal
Dayaratnam
Ramchandra
Punmia
Vazirani & Ratwant
Arya & Ajwa"l
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Practical/

TEACHING
Lecture~

SCHENE
4 Hn/week

2 Hrs/week

EXAMINATIONSCHEME
Theory PlIper 100 Marks

(3 Ho",rs)
Term Work 2S "larks

and juvenile water,
surface rei ief and

J.!J:J..i.ll ~ Introduction: Objectll, Scope /lnd subdivisions,
Rock and minerals, rock forming minerals, primary and secondary
minerals.
Igneous Rocks: Mineral composition, felsic and mafic minerals.
Textures: reasons for textural variation, crystlliline matter and
glass; dependence of degree of crystallislltion and shape lind sln'
of crystals on conditions of cooling. Conditions of cooling of
plutonic, hypll!;lyssal and volcanic rocks, Gas cavltie:s and
~econdary infilling,s in volcanic rocks, Classification.
Study of commonrock types prescribed in practical work,
Secondary Rocks Rock weathering, decomposition and
disintegration, f/lvourllble conditions, processes and product~ of
decomposition lind di~integration. Transport lind deposition.
Classification Residual, sedimentary, chemiclll and organic
deposits.
Sedimentary deposi ts Agents of tranllprt. Textunl1
ChllTlIl.:teri:ortics of aqueous, aeolian lind glacial deposits, Clastic
t~xture, Stratification and la~ination, Current bedding,
Consolidation by weld ins and cementation, Grain size
classification, Study of co~on rocks prescribed in practical
work.
Metamorphic Rocks : Agents and typeS of metamorphism, Metamorphic
textures, Contact, cataclastic, dynalllothermal and plutonic
metnmrphism, Study of commonrocks prescribed in practical work.

(9 Hrs. ,20 ""uks)

J.!Il.ll .2 - Structural Gcology ; Outcrop, Dip llnd strike, Conformable
3eries, Unconfoulity tlnd overlap, Different types of faults tlnd
folds in rocks, Nodes of occurence of igneous rocks, Joints.
Physical Geology : Geological nction of running water, river
valley deveopment, Waterfalls, ox~bow lake~, flood plnin
deposits, deltas. Rejuvenlltion and resulting feature:;; such as
canyons, river terraces tlnd incised ",ellnders.

(9 Hrll. ,20 mark~)

!.IJ.Lil. 1. 2..l::OJ.lndwater: Meteoric, connate
Waterable and devth 7.one~, Relation between
water table, Perched water table.
Influen~e of te~tares and structures of rocks on ground water
:;;torage nd movelllent, Pervious and Impervious rocks, Geological
cnditions favourable for n"tuc,,1 SPlinss and lleepages, depression
and contact lIprlngs, Hot springs and geysers. Wells and
drillholes, Fluctulltions in water table leveles, effects of dams
and canah;, effect of pumping, cone of depression, circle of
influence, Conservlltion of ground water, Artesian wells,
gelogicllll conditions that produce arte~ian pressure, Water
beRring capllcity iJf commonrocks.
Earthquakes, GeolO.lllcal considerations for choosing sites of
bui ldings in sesmic lIreas.

Indjan GeQlogy : General principles f stratigraphy, Age of the
earth and divisions of Eeological time, Physiographic divisions of
India and their characteri$ti~s, Geological history of peninsula,
Study of for~ations in peninsula and the significance of their
struct",ral charcaters in major civil engineering Ilctjvities,
economic minerals and building ~tones.

(9 Hrs., 20 marks)

1+



Unl1 i - Preliminary Geological Investigation; Use of geoogical
maps, Aerial photographs, Remotlely sensed imegeries, Verification
Qf surface data by subsurface exploration, Drill holes, test pits,
trenches, explQratory tunnels, shafts, adits, drifts. etc,
Compilation and interpretation of informati~n obtained from th~se.
Correlation of surface data with results of subsurface exporatlon.
Limitations of driling, Comprative reliability of data obtained by
driJing and excavation.

Engineering significance of geological structures such as
stratification, dips, folds, faults, joints, crush zonas, faullt
zones, dykes etc.

Land Slides Causes, Use of Remotey' sensed Imageries fQr
identification of land sides, Role of water, stahlity of slopes in
consolidated material, influlence of dip and sope, safe and unsafe
slopes, Prevention of landslides, keeping slopes free from water,
retaining walls. Vegetation, slope treatment. Precautions to be
taken while aligning roads, etc. across hils and making cuts in
hill sides. (9 Hrs.,20 marks)

1l.!:!i...t ~ - Tunnelling, Influence of geological conditions on design
and construction methods. Preliminary geological investigation for
tunnels. Important geological consideration3 while choosing
alignment. Difficulties during tunnelling (U! related with
lithology, nature and structures Qf material tQ be excavated, Role
of grQundwater, Geological conditions likely to be troublesome.
SuitabilIty of commonrock types for tunnelling, Unlined tunnel3.

Geology of DamSites; Dependence of strength, stability and
water tightness of foundation rocts on their physical characters
and geological structures, Infuence of geological conditions on
the choice of type and design of dam, Precautions to be taken to
counteract unsuitable conditions, treatment of leaky rocks,
fll.ults, dykes, crush zones, joints, unfavourable dips, etc.
E,,"thquakes in regions of dams,

rim,
th,

Geology or Reservoir Sites: Dependence of water tightness on
physical prVl>~rties /lnd ••t.rncturt"; of rocks, Geological
conditions SUllAblo and unsuitable f~r ~.~eryoir sItes,
Precautions of am~unt of siltation in reservoir.
ConditIons likely to cause leakage through reservoir
Importance of ground water studies and effects of raising of
water table.

(9 Hrs. ,20 marks)--------------------------------------------_._---------------------
TERMWORK: It shail be based upon fcllowing

I) Study of the following minerals

Quartz and its varieties, commctl varieties of
cryptocrystalline and amorphous silica, orthoclase,
plagioclase, muscovite, biotite, zeolites, calcite, iceland
spar, gypsum, satinspar, fluorite, bllrytes, tourmaline, beryl,
asbestos, talc, kyanite, garnet, galena, magnetite,
haematite, limonite, iron pyrites, chromite, bauxite, azurite,
malachite.

2) Study of the foll",wing rock types
Granites, Syenites, Diorites, Gllbbros, Rhyolites. Trachytes,
Andesites, I1astdts, Varieties of Deccan Trap rocks, Volcanic
brecciaa, Pegmatites, Dolerites, Graphic granites.
Laterites, Bauxites, Conglomrates, Breccias, Sand stones,
Quatzite3, Grits, Arkose, Shales, Mudstone, Chemical and
organic lime 3tone.
Marbies, Quartzites, Varieties of Gneisses, Slates, Phyilites
and varieties of Schists.

• 15



3) Construction of gelogical sections from contoured geological
maps, interpreting gec!ogical features without drawing
section, solution of engineering geological problems such as
"Iignment of dams, tunnels, roads, canals, etc. based on
geological mnps.

~~sFECOMMENVED
I) A Text Book of Engineering Geology - R.B.Cupte

2) Engineering Gelogy for Civil Engineers - D.V.Reddy

3) Groundwater Hydrology David Tood

4) Environlllenta! Geology KelllH

5) Geology of Maharashtra - G.B.Deshpande
(GSI Publication)

16
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TEACHING
Lectures

SCHEME
: 4 Hrs/week

EXAMINA'CION SCREME
Theory Paper 100 Marks

(3 Hours)

~~---~------------------------------------------------------------Tutorials; I III/week

{9 Hrs. ,20 marks)

llnii ~ - Basic concepts Qf Structural bn~lysi$ ; Types of skeletal
structures, static and kinematic indeterminancy, equilibrium and
complltjbility conditions, stress strain relations, force
displacement relations, concept of 110ear/ooo- linear str~ctures.
Energy theorems _ Castigliano's Theorems, Theorem of least work,
ReciproC!11 TheClrem, Miller Breslars principle, Concept of
complementary energy.Fundamental concepts of Force method and the Displacement method
of analysis.An1l1ysis of various typC3 of two hinged arche~.
Analysis of lndetrminate trusses i) Externally and
ii) Internaly Indeteminate.

(9 Hr5.,20 marks)

_.c Unil 1_ Slope deflection method applied to continuous and rigid
jointed regular frames, Transverse and rotational yielding of
supports.Moment distribution method applied to continuous beams and rigid
jointed rectangular frames, Translational and rotational yielding
of supports, Introduction ,to Kanies method.

(9 Hrs.,20 marks)

Unit 1 Plastic Analysis Qf Steel Structures Shape factor,
plastic hinge, collapse mechanism, upper bound and lower bound
theories, Application to continuous, fixed and single bay single
storey rectangular frames.

{9 Hrs. ,20 marks)

unit ~ - Fundamental con£~pt Qf Flexibility: Method for structural
analysis, Flexibility coefficient, Matrix formulation for
flexitoility methods, Degree of freedom.InflUence coefficients, physical significance, Choice of basic
determinate structure and redundant forces, Compatibility
equatJons, Effect of settle-ment and rot"tiun of supports,
Temperature and lack of fit, Hand solution of simp!e problems on
beams, pin joited plane truss and rigid jointed frames (involving
not more than three unknown).

Unil i ~Fundamental concept of Stjffness : Method
analysis, Stiffness coefficient, Matrix formulation
methods, Degree of freedom.
Influence coefficients, physical significance
settlement and rotation of supports, Temperature a~d
Hand solution of simple problems on beams plane
rigid jointed plane frames (involving ~ot more
unknown) .

of structural
for stiffness
Effect of
lack of fit,
trusses and
than three

I) Theory of Structures
2) Theory of Structures
3) The"ry of Structures
4) Theory of Structures
5) Theory of Structures

f1QQ~ RECOMMENDED
C.S.Reddy
C.K,Wang
Punmia B.C.
Ramamruth/lm
Vazirani
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302010 ; FOUNDATiONENGINEERING ( P a.f<J" - 5)

Work

EXAMiNATION SCHEME
Theory Paper 100 ~arks

(3 Hours)
25 Marks
25 Marks

Term
Ornl

2 Hr/week

- - - .-------- -- ------- ----- -- - -- ----------- -- --------------- - - ------TEACHING SCHEME
Lectures 4 Hrs/week

PI/lctical/
Drawing

!lIli1 1 .£QjJ ExplQrQAtjQn. Sampljng.llll.ll. Testjng Subsurface
exploration trail pits, shafts, b1,Jring, geophi$ical test~ wash,
boring, representative and undh,turbed samples, bore huie SAmpling,
!ab"ll\tQry evaluation of foundation parameters, field testing,
penetration tests, plnte ;oad test, bore hole test",.
Rearing Capacity Load Ilettlement curve, IQcal and general
~hear, Terzaghi B.C. analysis, B,C.ftlctou, MaYQrhoff and Ransel
"'1uations, re,;tangular, 5quare /lnd round footings, effects of
water table and depth, beadn.!! capacity of layered soils, effect
Jf 'Hcentricit;., B.C. of cocks. (9 Hrs.,20 mllTks)

!.!.ai1.2 - Consolidation Theory: Terzaghi theQry, conMlidation test
relative consolidation, time fitting curves, rate Qf settlement,
Normally conllolldated and over consoloidated preconsolidation
preSSllre, ConsolidatIon tell!, 3D consolidation theory.
ElastIc Settlement Contact pressure, elastic stresses ~nd
3tr~ins, pressure bulb, elastic settlement, empirical rehl/tioD
for settement of bases, Total and differential settlement,
toleTlible settlement, I.S. Criteria, effect of lowering water
table. (9 Hrs., 20 markll)

!Jni.1 1. - ShallQW fO\lDdatjvos'; Spread footings, minimum deoth plain
i\nd R.C.C. footings, allowable soil presllure, use of SPT blow
count, I.S,charts, wall footings, column footings, combined
foutings, raft foundations, floatiDB foundations, Grillage
foundations. (9 HTS, 20 marks)

~ ~ - ~ foundatjon ; Purpose of piles, pile classification
carrying capac;ty - static method, pile load test, dynamic methods,
llse of cone test; group nction - Felds rule, rigid block method ;
negative skin friction, shearing of loads, settlement of group.
Foundation on Black Cotton soilll, Characteristics of a.C.soil,
problems, Sw(,ll ing potent ial, under-reamed pi les, design
principles and construction techniques.

(9 firs., 20 marKS)
11nU. .1 - ~~ MJ1 CaiHiQos : Hand excavated and drilled piers,
method of installatiOn, use of drilling mud, caissions and
foundation walLs open, box, pneumatic caissons, Ilinking method,
sand island method, caisson disease, capacity and settlement of
piers and caissons, Well foundation.
Sheet Pi les Iwd Cofferdams: Temporary Ilupports and braced
Ilheetings for excavations, pressure distribution cofferdams
braced and cellular, cantilever and anchored sheet piles.

Machine FQyndatioD ; Mechanical vibrlltionll, single degree freedom
system, free and forced vibrations, damped systems, natural
frequency. re:lOnance, magni f icat ion, vi brat ion parllmeters,
vibration test, dynamic modulus, coefficient of elastic uniform
compression, Flock foundation design Balkan method, isolation lind
control of I"lbrntion, screen nnd barriers.
Problems in foundation engineering, (10 Hrs., 20 marks)
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It shall cOllsists of following:-

11 Preparation of soil exploration,
report for /lny two of the following
i) Multi storey building
ii) Dam
iii} Bridge
Iv) Harbour

programming and testing
including bore logs.

2) Study of plate load test and presentation of test results.
) Study of standard penetration test and presentatiQIl of

result.

4} Study of pile load test and presenttion of results.
~} Sketches of various types of sheet piles and ~offerdams.
6) Sketehe5 of various types of shallow foundations and deep

foundations.
H) !lome I1ssignements based upon above syllabus.------------------------- - ----------------------~--------------

BOOKS RECOMMENDED
J} Foundation Engineering Punmill B.C.

" Founuat ion Engineering V,N,S.Murthy
Jl Foundat ion Engineering Ka.smnlkar., Founda tion Engineering Peck !lensons • Thorn born
51 Founda tion Design Joseph Bowles
6) Foundation Design w. C.Teng

" Soil Mechanics & Fondation Dr.Alam Singh

R' Foundation Des ign Manual N,V,Naik
9) Foundation Design ,"d Con,struction Pract ice

- M,J.Tomlinson
JO) Handbook of Machine Foundation

- Shrinivasan & Vaidyanathan
11) Hand book of Foundation Engineering

Winterkorn & fang

-'-

12) Foundation Engineering - (;,F.Leanand
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JQ2Qll : PRACTICAL TRAINING/SPECIAL STUDY C pa.f~.rr-'J
- ----------~----_. -------~--, - ----- -------------------------------

•

TEACHING SCHEME
._---------~~--~ -

EXAMINATION SCHEME
Term Work ; 2S Marks

E-'CIy student should complete !lny one of the: following for the
award of terJllwort 1Illlrks ;

11 Practical tuinl"g at !lny Civil engineering construction site
for II period of two weeks and submit II. training report by
competetnt authority not below the level of bE (SDO).

21 Special study report on a recent topic from reported
Ijter~ture ~nd submit II. report on it during second term.

------------------------------------_. ----------------------------
Practical training is to be carried out in summer vacation after SE
Second term eXllmination and/or during mid termbreak between first
and Second term of TE-civil course.

----- -- ---------". - _. -------- -----------, - ------------------ ------

WSS/SPP/SYLL/TECIVIL/N~
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