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FI,UID MECIIANICS.I
Unit-I:ReviewofFluidProperties:Engineeringunitsofmeasurement'mass'density'specific
wcight, volume
anclgravity,surfacetension,capillarity,viscosity'bulkmodulusofelasticity'pressureandvapor
prcssure. Fluid
li;,i;;, , hessure at a point, pressure variarion in static fluid, Absolure and gauge pressure,

manometers, F-orces

onplaneandcurvedsurfaces(Problemsongravitydamsandtaintergates);buoyantforce,Stability
of floating
and submerged bodies' Relative equilibrium'

Unit-II : Kinematics of l:low : 'I ypes of flow-ideal & real ' steady & unsteady' uniform & non-

unilbnn, onc, two
and three dimensional t-low, path lines, streak.lines, streamlines and stream tubes; continuity equatlon

for one

and three dimensional flow, rotational & inotational flow, circulation, stagnation point' separation of

flow,
sources&sinks,vetocitypotential,sfeamfunction,flownetstheirutility&rnethodofdrawingflow
nets.

Unit.lII:DynamicsofFlow:Euler'sequationofmotionalongastreamlineandderivationof
Ilernoulli's 

tn factor' lincar momentum cquation
equation, application of llcrnoulli's equation' energy correctrc

li)l stcady ^- .:--^ .-,t
flow. momentum correction tactor.'l'he moment of momentum equation, forces on fixed and moving

vanes and
othcr applications.
}.lowMcasurements:vclocitymeasurement(Pitottube,Prandtltube,currentmetersetc.),flow
mcasurement

t,rrin""., nozzlcs. mouth picces, orifice meter' nozzle meter' venture-mctcr' weirs and notchcs)'

Unit-IV : l)imensional Analysis and Dynamic Similitude: Dimensional analysis' dimensionaf

homogeneitY, use
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ofBuckingham-pitheorem,calculationofdimensionlessnumbers,similaritylaws,specificmodel
investigations

iruU*""rg"a bodies, partially submerged bodies, weirs' spillways' rotodynamic machines etc')

Unit-V : Laminar lrlow: Inrrod;ciio;to laminar & turbulent flow, Reynolds experiment & Reynolds

number,
,elution b"t*""n shear & pressure gradient, laminar flow through circular pipes' laminar flow

between parallel
piut"., torinu. flow through porous media, Stokes law' lubrication principles'

Refercnccs:
I. Modi & Sethl tiluid Mechanicsl Standard Book llouse' Delhi

2. Som and Biswas: Fluid Mechnics and machinery; TMll
3. Cengal: I:luid Mechanicsl 'l'MI{

4. Whitc ; Irluid Mechanics ; 'l'Mtl
5. JNIK DAKII; Essential of lingg Hyd; Afrikan Network & Sc Insn' (ANSTD

6. Franiss JRD; A Text Book of fluid Mech' for Iingg' Student

7. R Mohanty; Fluid Mechanics; PUI

8. Gupta; Fluid Mechanics; Pearson.
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Choice Based
B

GEOTECHNICAL ENGINEERING - I
Unit - I : Basic Definitions & Index Properties : Definition and scope ofsoil mechanics, llistorical
development. F'ormation of soils. Soil composition. Minerals, Influence of clay minerals on

engineering
behavior, Soil structure. 'l'hree phase system. Index properties and their determination. Consistency

limits.
Classification systems based on particle size and consistency limits.
Unit - II : Soil Water and Consolidation : Soil water, Permeability I)etennination of permeability

in
laboratory and in field. Seepage and seepage pressure. Flownets, sues of a flownet, Effective. neutral

and total
stresscs.

Compressibility and consolidation, Relationship between pressure and void ratio, Theory of onc

dimensional
consolidation. Consolidation test, Fitting'l'ime curves. Normally and over consolidated clays.

Determination of
preconsolidation plessure, settlement analysis. Calculation of total settlement.
Unit - III : Stress Distribution in Soils and Shear Strength of Soils : Stross distribution bcneath

loaded areas

by Boussinesq and water guard's analysis. Newmark's influence chart. Contact pressure distribution.
Mohr-Coulomb's theory of shear failure of soils, Mohr's stress circle, Measurement of shear

strength, Shear box
test, 'l'riaxial compression test, unconfined compression test. Value shear test, Measurement ofpore
pressure,
pore prcssure paramcters, critical void ratio, Liquefaction.
Unit - IV : Stability of Slopes : Infinite and finite slopes. 'I'ypes of slope failures, Rotational slips.

Stability
numbcr'. llffect of ground water, selcction of shear strength parameters in slope stability analysis.

Analytical
and graphical methods of stability analysis. Stability of liarth Dams.

Unit - V : I-ateral Earth Pressure : Active, passive and earth pressure at rest. I{ankine, Coulornb,
'ferzaghi
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and Clulmann's theories. Analytical and graphical methods of determination ofearth pressures on

cohesion -
less and cohesive soils. Effect of surcharge, water table and wallfriction. Arching in soils. Reinforced
earth
retaining walls.
Rel'erence Books :

l. Soil Mech. & I,-ound. Ilngg. By Dr. K.R. Arora - Std Publishers Delhi.
2. Soil Mech. & |ound by Dr. Il.C.Punmia - l-axmi Publications, Delhi
3. Modern (ieotech Engg. By Dr. I Aram Singh - IB'l'Publishers Delhi
4. Geotech lingg. By C.Venkatramaiah New Age International Publishers, Delhi
5. Soil Mech & Iround. Engg. By S.K. Garg - Khanna Publishers, l)elhi
6. Soil 'l.esting for lingg. Ily 'l'.W. Lambe - John Wiley & Soms. lnc.
7- Relevant I.S. Coiles

,- , A..-

Vo-'---
k*

,ec,tl33'iTJio, '



JAI}ALPUR BNGINEERING COLLI,GE, JAIIAI-,PUR
Choice Ilased Credit System (CBCS)

B.It. Memester

llranch Subject Title Total

Civil
Itrngg.

TRANSPOTATION
ENGINEERING- I

TRANSPOTATION ENGINEERING _ I
Unit - I : Introduction, 'l'ractive resistances & Permanent way : Principles of"l'ransportation. transportation by

Itoads. railways, Ainvays. Waterways, their impodance and limitations. Itoutc Surveys and alignment. railway trai

dcvclopment and g,atiges. tlauling capacity and tractive effort.

I . Rails : typcs, welding ol rails, wcar and tear of rails, rail creep'

2. Slecpers : types and comparison, requirement of a good sleeper. sleeper density'

3. I{ail fastenings : types, Fish plates. fish bolts, spikes, bearing platcs. chain deys, check and guard rails.

4. Ballast : Requirement of good ballast, various materials used as ballasl, quantity of ballast.

Dil'ferent methods of plale laying, material trains, calculatiott of materials required, relaying oltrack

Unit ,lI : Geometric Desigr, ; Strtion & Yards; Points and Crossings & Signaling and interlocking : Formali'

cross sections, Super elevation, Equilibrium, Cant and cant deficiency, various curves, speed on curves l ypes

locations, general equipmenls, layouts, marshalling yards. Definilion, layout details, design of simple turnouts. 'l yl

ol'signals in statiotls and yards, principles of signaling and inter-locking

t1nii- III : Ilridge Sitc Invostigati<ln and Planning ; Loading Standards & Component parts : Selection o1'sit

aliglmcnt, c6lleciion of bridge Jesign data : essential surveys, hydraulic design, scour depth o1'bridge lbundation.

F,c"onomical span, clearance, afflux, type of road & railway bridgcs : Design loads and forces, Impact factor, Indiar

loading standards for Railways Bridges and Highway Bridges. Bridge super structure and sub-structures. abutmonl

piers. wing walls, return walls, approachcs. floors & flooring system. choice of super struclure.
'Unit 

- IV-: Bridge lirundations, Construction, 'I'esting and Strcngthening of Bridges : Different types ol
lbundarion : pilei-and wells, sinking olwells, coffer-dams. Choice olbridgcs and choice of malerials. dctails of

construction underwater and above water, shect piles cofler darns, l)rection of bridges, girders, ecluipments and pla

inspcction and data collection. strengthcning of bridges, Bridge failure'

lJnit- V :'l'unnels :

L selection ofroute, Engineering surveys. alignment, shape and size oftunnel, bridge action, prcssure rclicl'

phenomenon, I-unnel approaches. Shafts, pilot shafts.

2. Construction oftunnels in sofl soil, hard soil and rock. Different types of lining, methods c.rl'lining. Mucking

operation. Drainage ar.rd ventilalion. lixamples ofexisting important tunnels in India and abroad."

llcfcronce llooks :

l. llailway tinginccring by S.C. I{angwala Charotar Pub. I louse, Anand

2. Railway tinginccring by Arota & Saxena Dhanpat Rai & Sons

3. I)rinciples and Practicc of'l}'idge trngineering by S.l'. Ilindra-Dhanpat Rai &
4. I{ailway, t}ridgcs &'l unnels by [)r. S.C. Saxerra
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SURVI'YING

tjnit - I
Rcciprocal levollng, profilc leveling, cross sectioning, contouring, methods of

contouring
trignometrical leveling.
IInit - II
'Iraversing by theodolite, field work checks, traversc computations, latitude and

departures,
adjustments, computations of co-ordinates, plotting and adjusting of travcrse, omittcd

mcasurements.
Llnit - III
'facheometry : 'facheomctric systems and principlcs, stadia systcm, uses of anallatic

lens,
tangcntial system, subtense systcm, instrument constant lield work, reduction, dircct

reading
tacheometers, use of tacheometry for traversing and contouring'

Unit- IV
Cgrvos : (llassification an{ usel element of circular curves, calculations, setting out

curvcs by
offscts and by theodolites, compound curves, revcrse curves, transition curves, cubic

spiral and
lemniscatcs, vertical cuwes sctting out.

Unit - V
(ilntrol Surveys : Providing frame work of control points, triangulation

principlc,rectlnnaissancc
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sclection and marking of stations.
Hydrographic Survcying : Sounding, mcthods of observations' computations and

plotting.
F'ield Astronomy : Spherical trigonometry, Astronomical terms, co-ordinate systems

circumpolar
stars, astronomidal triangle determination of Az.imuth & time.

Book References :

L Surveying & I-cvelling Vol.I & Vol II T.P. Kanetkar

2. Guggal, Surveying'theory & Practice, Vol.I& II,Tata McGraw Hell Pub co'ltd'

3. Surveying Vol l,II,& III B.C. Punamia

4. Surveying Vol I,II, KR.Arora D,
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