TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

CURRICULUM

CHELOR'S DEGREE COURSE IN CIVIL ENGINEERING |

1987




pie

137 Negal,
the Institud
wouond bateh of student
admi sei on was then di

e

The reargar
the Univer
REETetil =3
entry to
anchabint
dle @ owtio e
Fagil ty Baesrd (whach
Commi Lhee (b d ey
vamioue  meebtings
employing  age
ERN S B LTl 5

(s

;u.u ;,} : e
institut &
Fralibiowk, Lalitpur,

dated 3 Apral 1é&, 1%
2046/ 1740




2.
3.

4.

Introduction

Entry Fequiremsnts

Ly g Structure

4

WONTENTS

Exmmin@timm % Mariing Scheme
?

Fart
Part
Fart
Fart
Fart
Fart
Fart
Fart
Fart
Fart

% Year I
Yeoar [
Year [
Year I
Year 11
Yaar 11
Year I17T
Year (11
Year Iy
& Year IV

B LL 7T

3
Uz @z

bao B TP Y oy g
2

Science and Mumamiti
2. English 1
i English II
€. Phveics 1
o . 5

@, 11
i il
g Fhvsics IV

no Fhyvsics Practical b ¢

b Fhvaice Y
F Fhysice VI
i Chemistry 1
i Chemistry I1

i

A (Technician Intake)
A (Beience Intake)
E (Technician Intake)
B (Science Intake)

&y
=
&
B
£3
B

et

Fractical

Y

X

LA mes

M. Chemistry FPractieal 1

o Chemistry 1171
O, Chemistery 1Y
B Mathematics I
o8 Mathematics I
g Mathematics II]
5.  Mathematics IV
il Mathenatice ¥
5 o Mathematics VI
Ve Mathematices VII

Limatang

vsteruet { on

=1 Enginesering Drawing I
ki Engineering Drawing I7
(e Engineering Materials

iy Workshop I-
&, Workshop 11

Couraese

nl

LOoNT W

10
11
12
1z

14
13

17
1%
20

b
253

24
2
-

29
S0
2
3t
39
40
2
45
47
48
=G
o
54

Sé

A0
a2
&3
65
by




13

17
152
20
23
24
el
28
Z5.
=0
2
3

&

39
40

m
al

45
47
48
S
H52
54
Sé

il Estimatinq ‘

J»  Building Constructian

~ Advanced Building Technology
- Management I

Managemnant 11

Hructural Engineering Courses

Mechanics of Structures
Engineering Mechanics
Btrangth of Materials
Btructural Mechanics '
Btructural Mechanics II
Dewign of Structures I
Design of Structures [1_

Waler Resources Engineering Courses

Fluid Mechanics
Mydr awl ics

o Channel Hydrawlicos
Engineers Hydrology
&'rtqation Enginesring ¢
Water Power Engineering

Bl e Mealth Engineering Cowses

Water Supply Engineering
Banitary Engineering

= :
Burveying Couwrses

= Burveying I

Burveying I1I
~ Burveying 111
Burveying IV

‘nl!ring Beology
Inewring Geonlogy
Mechanics

neation Engineering
,; way Engineering I
'hwly Engineering 11

AP 0k 0

*lpl.m of Electrical Engineering

feal Engineering

inieal Technology
mleal Technology
mctronics

BEhand e % Highway Enginesring Courses

&7
&8
71
73
75

78

79
a1
804
89
2
5
98

101

102
104
106
109
s
114

116

117
1320

E4 /-0
4

138
142
145
147

149

1851/A-D
181
154/76-R
154
156




YR B Lach ‘ i T TR
R 2 e, e t . e g

d. Oahbutnr Frogramming & Num. Methods
W € Urbian % Regional Flanning by
12. Elective & Project WQFR
; a. Elective 1 & 11
L {0 Froject e b
'l‘ , G | Btudy Tour
L l ‘
i
} ".

A |

El
N {
t 3
E
]
E
1 |
f |
| ,

\‘\

'\‘l

i

[

( '?
;




1)

INTRODUECT TON

This course with an aim to producs high
manpower capable of undertaking s b

wlg is offered at Pulchowi L& mqa ok
Ned nearing, Teibhuvan fn*vmrfxt/
{

¥ 0
halitpur, Népal. The detaile of the H
.l Title of the Course @
Bacheior of Engineering in Civil Eryga esr i nig .
a2 Objective of the Course
Tor train students in hnical and analytical skills
C required to enable them to function actice as
professional Civil Enginsers on all = oof i vik
Enginssring warke,
Students, on the successful completion of this course,
will be able to
(a) carry out design, supervision, manageaent works
reiated to building, road, irrigation, public
mealth and other Civiil Enginesring worke:
(hy carry on post graduates level courses 10 Lk
Eﬂecialim&d fiolds of Civil Enginesring.
Dok achion of the Course @
The total duration of the course isg 4 years. Each
vaar consiste of twos parts, & antd B, each part having
a duraticn of minioum 90 worhking days (abouk 15 R

IRy FEGSTREMEMTS

M ean Beoguiremsnts 3

1 El o 5 .
;'Tﬂ& i mdmuam reguiere
are
I

Cwmrbificate
o eguivalent
Eic*ﬁtaﬂr ot
e

(a) SBuccessful complet
in Becience® of
inciading achiey
marks not less
Faculty Board

"cg’” 5:.::_{,;__~

SR R AR 0 S0 0 4 e 5 4 2 R s s st S e S e St
o se 1 scliencs
L mehodl and pa
1ﬂnminmtiwnu
%

pin 24 (o ame §m e
4 T o S S S

i i
i

N b



. (2)

Succsssdyl campletion of bvwf:vx@ncy Certifloat
PR DT Engim@ewingwﬁﬁ o Trd bhuvan Univmrmity
Or eguivalent inm!uﬁimn**#h arnel
{b) 1 Completion o entrance arcemi matd omnm
i%+%%% by the Faculty Board of e
and condacted by the Pulehow Laanmipanio
m% Al seion,

I

-3
i}
i}
b
b
1
iy
s
o
=1

,.
—
2
T

Students fuifiliing the mini mu Pl Enents will e

s,leutﬁu for admiesion on ke haﬁiﬁ tf merit Caav e gy o

Gt sggrevate RHercentage of marbke secured iy bthe

Rrerequieai te Ler‘téirar@ level cowse SO Ry egat e

par&entaqm wf maris ohtained in the antiarnoes
waminationg)

far bhe e @ty
the number of werat e
entry stream is Bredet ormi med,

The s ise s
Zhireams wi 81
evallable far

B COURSE sTRUCTURE

Fol Contents 3

Tires twa{htnu Qf the course iwm ivided inta 2 pardts
{hald vearly) . S WO parts are of prw*aqui&it
nNature and are o 44 i g entry st raamd.

tundamesntal
Eng Ginsering W e g ks
siream will shiicdy

eoihnd ol an
nat henati o,

In the secord S
students wili]
PBrinciniss b
i».ln}.i neering alg
In the +finai
o jsctive of
EE S Tty | oce of
the cowrss ined
which wilil
s e WOV

AT End s o ik b bovki =i I E2Em e

of Ciwvid
mansgemnaent
£ 4 with &n
#oan sdvanced

The ¢inal part of
i =t ity toae
practical ampecre

Ly maval
Years in school

R thres vear coue
enginegring for
and passee

ol ko Lurrentiy moyw,

b Eurrwﬁt}vu Candidates
entrances examination

i

obtain 408 in @ach of the
and SB0% in SO e he,




“42'1

eigs

(3)

Bl ject Codes s

Fach subiect offerec i% coded with a unigue number
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1.5 Gensral sguation of & conic

{.6  Reduction to srandard forms

= 0 Differential Caloculus 3
cn o o
Za2 wikontipuaty
BB Differentiability
o4 Differentiation
1
DLE Hucosssive difderentiation
g2k Uavbindita s Taeoh Bm
207 Tayley end Maelaurin expansiong
P.E  Mean value theorems
2.9  Indsterminate forms

3.10 Havima and Minima of funceion of zingle variable

2.11 Tangent and rormals
2ot Curvakure

2.13 Asyvmplotes

.04 Tuerve tracing




(53)

s z8
o
et

and hranscendental

i
il - " £ & o
A by figdatimn 1O areas. s
K
.‘

03 R & e g
] s 0 Mok times

firat degree

i Nt e

k. oo

5o

4

b '

" ,ln'y "
4

A W

BlrenT

tegieal

b le




e
Tutorisl

1L

2.0

B Kd

L

o

R

2.6
2.7

s

M&THFMQTXCE Vi
EG 582 MATH

)

s &
P

5 &

Dotoeminants and their propec-lties
fddition and multiplication of datsralna

fpplicetl re splutions of sisultaned
aquat'wnd

Matrix ang maty

ot
-

iw operaticons

Tynes of matrices

iransposs, adioint, inverse of & matrin
Lingar dependence

ark

Yooy sl
Basit = LR

nts

wE Linear

fpplications to systen of linear souations

Linear branzformabions
Orthogonal ; unitary, Hermitian matrices

cigen values and Eigen veolors

i fferential Calculus @

ap ~
it

o P

Al

Gartial diffsrentiation

Fuler = theoren

*

Tangent plane and normal to a surface

o
\__«L
«k

jsfprential of a function
Toptad differentials

hange of variable

Jdacont ans

Mavima and minima of functione of tewo or

variab}e%

The method of Lagrange’ s multipliers



reay

i
B

(55)

#.i Double amel btriple integrals

4.7 change of order of integr

4,% Change of variables

o=l

......

Vol uames

and tripie

G .

i - and oy ool ol B L

4.4 rienlest integrals

W e

B b o

o E
~ o8 Mait & an

- e~ B Maravan

M Tent

of Higher #Slgebra - Chendrika Prasad

Buncey  (MiR)

RS L OIS

Di ¢t ferential and Integral Ce

el s o e

peld




e (56)

{ MATHEMATICS Y11
EG 616 MATH

pecture @ 4 o Year

Tutmrial v : ) Fart

1.0 Gnalviical Geonetry mé Three Dimgnzions @
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(HY Simple sectional visws
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(58 Revolved sections
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v Sorew Threads, Fasteners, Heyvs, Rivets and Springs @
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B wWelded Joints 3
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Flaking detail drawinos
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Properiies of hardensd concrete - strength, factors
inflaencing strength, deformation, curability, shrinkage.
Mixing, transportation, powring and curing of concrets.
Timbar 1

Sources of timber, growih, structuwre, tree classification,
convarsion of timbar?‘aharacteriﬁticﬁ\mF Himbyen oy
strengih, meisture content, timher infectation.

Defects of timper— natural, chemizal, conversion ar
seasoning defacis.

Preasprvation of timber.

Uses of timber - struchural carpentry, falsework carpentry,
fimimhing joinsry.

Types and uses of timber.
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Metals 3
Introduction to metals and alleys used in enginEering,
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eher faterials s
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tramey the types of shutters - panslled, flush as wizd 1
am the older types — ledged, braced % framed.

{h) Windows & Ventilators s
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Types of windows b ventilahors i(side hung, top-hungl
gte.), details of fided % operable narts & their
depiction in plan as well as sechion.

10. Upper Timber Floors i

{a) Bimple Upper Timber Floors 3
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construction details as well as plarns and sections
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{p) Double Upper Floore @
when used, the slenents & conetruction detalls.

i) Tripple Floors 3
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{c§‘ Sound. fcoustical properties of building material.

Moites control. Structurs borne noise.
Uopetructional precautions to reduce nolse.
Gheorptive and reflective materials.

Building Services @
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Electricity - general principles, wiring svetems,
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Watsr supply/drainage — genesral principles, mains
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practice.
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and ducts. -




gt e
Bt orial

5 0

) 3
A

1

¢

&

¢ Pt worbk

et van Bl armung

(73)

GEMENT 1
Lk

i

g g A

A

50

5

T

Techni Hue

25

netmork b
gl ann

Tovhroad
gk |
control of

st anal

S ol

trar —~chart,
ayyd
s ol

erhind o
soheduling
ime-nost trade

B,

Rz o .50 o ﬂ'.‘

?T‘:") e 5

“
u

Flamning fo s

i . Bhop.:
plants and

t echedules for

and budgets wsl

AN

Pr@ﬂm

L abour

fanning sl

factor

LT G m

(Y08

HMathod

nnhe &nd

and
o ol 01

mabh
of sarth, eguipmsnt
ication.

Fartn movemnent eh

cment

ot horrow, bancdlid
avayt iy

g
cornsty

.
O

Da

-h-‘
(i R

o o

prodquotic ol < W)

Lacement.

Loncrete - 8 mrﬁmatm

handling

i)
s

i

construction aad hydrauwlic consbruotion.

construaction,

Tender & Soog Toabinn s

Lo W d

ral o omngd

teohni ou
st ﬁfﬂfﬁV‘?%y

s

i

and paym

[0 - ol e

conerol e W E .



! 3 (74)

i
vt
b
i
-
s
-t
g
Y
s
uz

i Construction Flanning - Eguipment % Hethoos
- R, L . PeurcifOv.
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Founations of Design - Giwvil Enginesring
o

B s i oo § & b Fee enm v gea. 4 o
by Shard & dicholas
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Construction Economic Folicy by Douglas.

@

Modern Construction Management by Feank Hearvig

wonala tolatfer.

&

Frinciples of Economics by Vaish & ¥. W Dewstt.

Eronomic Development 1 anning by Ghengon.

Eeonomi o Theory and Operation Analysis hy W,.0B. Bawnol.

{ntroduction to Mepalese Doonomy by Dr. Hadiril Prasada.

Foonomic Survey by Ministry of Finance, H, M. 6. Mepal.

HManagemnsnt Frinciples and Practice by MoiFarl and.
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STRUCTURAL ENGINEERING COURSE!

The couwrses in structures (Enginesring Mechanics, Strength =t
Materials, Structural Mechanics I, 11, Design of structures L
Y g Ay s med at ‘preparing the ‘students’ to ok e
independently, design and construction of a safe and =sconomig

structures uaxng up-rto-date structural concepts, techniques
structural analvsis and selsction of suitable materials as  well)
The emphasis is not on the prescribed courses ‘aloie. Thigs
courses  will try to generate intersst so that students take

further reading on their own so that they may sl deen ol
understanol ng in SEtructural Engingering and  follow Futee
development in  the +field. The couwses include methods  of
structural analvsis of most of the conventional structur
Components i gn of reintorced concrete, steel ang
timbher introduction to design of prestresset
conerete with the ms ials  and methods o
construction. eiogn ‘Limit State Method
e incorporated, bhut  the

Experimental o

PR

: rigs  are  incorporatef
wherever appropriat ; and uUﬂmWHt theoretical concepts
in materials behaviour, mnu b ?ﬂr*t,ﬁl analy and desion. Thig
will Sfurther corselidate the understanding of students in th
concerned  aspecis of the couwrses and generate interest + o
vesearch work concerning struc

:h? s cowses will bhe studied from Z2nd vear to 4th vear.

Convrse  Mechanics of framed s as to :
fundamental bnowledge in meschanics trength of materials fos
science intake students in Part B, WERET, '

Structures

5
=
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b
=

s
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r B {boisnoe
Intabe’

5 on elements of stroctures,
tihe oconcentreted load,

norizontal ar
uniformly distri
angd dynamic

load, wind iopad

puted load, triangular load, el e,
: ad, desd loed, live

o
85§

R e e

muambiey ana

support, hinged

¥ entabion,
dw mrm’neuuv ard
ity of sufficient

W% reaction
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inmwrmWAxﬂan

~umber of supports for a

Hmam Hea

due to various combination
*ed peams with overhanges,
, uniformiy

Dz '(:"" mination ar

Loads on
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arnd coup
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Taeni
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and shear, sign convention,

aature of the curves due o

{ Piraies
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L oavers, the
Ayl muAm

firset moment of
rangle, triangle,
frr determinetion of C.6., axes
LB, of built-up planes figures,
ctions,»C.G. "of built-up

F s

5

tandard

polar moment of
iw of regular plane
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spctidgnes  i{rectangle, triangle, circle), parallel axi
theorem, M.1, of builit-up regular sechions, radius crf
gyration, M.1. of =ta mhard and built-up stesl sections.

Simple Stress and Berain s

V)

Materials under action of external forces, glasticilty,
plasticity. ductility, hrittienezs, aeformation,
permizsible siresses, nltimete stresses, factor of satety,
sirpss-strain ourve for di ﬁ#ewemﬂ mateeial with salient
points, elastic limit, Mooke 's law, modulus of elasticity,
noizson e ration, moauine of rigidity, volupetric strain
amg its fﬁlﬂtl e with imﬂq1tudana1 strain, teosion and

in composite hars, stresses giile tm change in
Py s
Coplansr bending, pura penning, assumphbions, rneutral plane,

radiue of curvature, flswural focmular, Fienural
atifiness, normal shress, section modulus, simple flexure
cleami gis.

Simples Plans Trusses

e

Gemmstric stability and static deteraination of tru“wp
inmint method, section method, Fiowe ‘= nobation, phxvai
e b o

fivaebted Connections 2
Types of joints, tvpes et %aiiureﬁ of aminte, strength of
rivetted connections., efficiency of a joint,
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CRIME  MECHANICE

5 e e T

s
i
ot

e Ey

Lecture Ay
Tutorial gk Favilui Y

1.0 o ians

7 i 1.1 Engingering Mechaod
1.2 Rigid,deformed ant

P, Introduction o the conients
i Concepts of space,force,mns
Concent of
Principlas

Planmbion =

co o and dynamics.

r

o
£

e
L]
i

{58 SR

AN : o ; - ;
e 1. motion and gravitabion.

Syetam of

ad et e

15 4 1 1

S0 Introduction to Vector Algeoca 2

s L 4 =04 Vector and scaler ouantities.
Aoy 5.2 pAddition and subtraction nf vectors.
Zo3 Laws . pY
2.4 Bealer
S Tl
2i6 Unit veot

OIS NES.
e ter triple prodact.
2.8 Vector triple product.

ey

Rl

roordinate system & direction

ard Rigid Bodies (General Cazes i

E.D 0 Forces

Spaged @

A. b Characteris

GOV et b e e

£}
e

.

ivalent foroe.

g

3.3 Resolution and compositig

Fw
- 3T W

%4 Moment of a force about 2 point .
5

-

Moment of & forae
$.6 Varignon's theorum 3 &
S 7 Resolu ad a foroe into

.8 SBimple resultant of a

LT

Sovrme ant & Couple.

oo s,

4,0 Eguiiibrium of Farticlies ang
Snpaced @
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S.3 Static and kingtic 4riction and their angl os
cosfficients,

Centre of Sravity and Centroids s

Centroid of a group of particles.

Centroid of Sinea,planﬁw areas and curved areas.
Lentroid of volumss.

Centraoidg of nulinwmp linss, areas ang volumes.
Centre of mass and centre of gravity.

Centre of force and pressure.

ooy
O (1 Bl Rl

ffotion of a Particle @

Introduction to dvnamics — kinetics and kinematics, |
Introduction to different system of coordinates.
Rectilinear motion.
Carvilinear eotion -~ carte
Curvilinear motion ~ tangen
Curvilinsar motion - covlind
Motion of projsceiles.
Relative motion - displacesment and velpcity.
Instantaneous centres for olane motion.
Relative motion. 4
Relative motion with respect to rot rating  and movd
B .

I R

"
¢
&,

sian coordinate svatem,
bial ang normal ooy naty
rical and nalar coordinadl

2

&
3

R
oy

NSNS SN NN N NN
e T RN N S

Motion of & Rigid Bodvy :

uu! Eguation ot mobion,

5.2 Motion of the mass centre of & svetem of particles
8.3 Translation of a rigid bodv,

2.4 Rotation of a rigid body.,

2.5 D' Alesbert ' s principle,
H, 4
=

2 0

& Bystem of rigid bodi

« F Central forces.

g2 Gravitational central force.
Work Engroy and Fower 3

F.l bWork done by a force and svetem of forcos,
2 ,

.2 Work snergy relation of a vcarticle.

7.3 Potential energy and kinetic energy of a particle and
rigidl body, 4

F.o4 Principle and = atioch OF snergy. }

& Power and me;
b Dissips

%

1 -0

.cal energy 1
Tapulae and Momustum i

Linear impulse and momsentum and theivr principle.
onservation of linear somsnbum,

Elastic impact.

Angul ar momentam and ites prineiple and conservation
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Engineering Mechanics, Static % Dynamics
= fruing W, Snames (Prentice HMall of India)

Analvhtical Mechanios o
= Charies L. Bsst and
{internetional Taxt

Engingering Mechaniow

oo Ko L. Kumar
Mecharics o Engineers,
=~ Boar & Johneston

tnginesrs, Hratics & Dyvnamaices

s 3
Booi: Comsany)

liam G. dMeoliman

& Uvmamics




BTRENGTH  OF MATERTALS

EG ahd Ok

Year o2
Pk

Lecture
Tutorial

Practiaaig

ne 3 =2
B RY g

.0 o dntroduction

1.1 Beope of the subisch.

i.2 Definition of strength, stitfness, and stability of
carrying meghers.

1.3 Bimplifyving assump

' concarning material
interaction.

1.4 Types of strustural supports, their schematic repre
cation and sunport reaction on them.

properties,  loads, and their

1.5 Definition of mechanical aroperties of materials

glastic, plastic, ductile, brittle, malleable etc,
ieh Types of structural elements -~ bar, plate, block
theiyr ohars e isti .
i.7 Internal foroes wide
external forces { axial, transverse, twisting etc.?

2.0 Bimpie Htresses and Straines s

2.1 Definition of strs strain, dHooke's law for =i
arial strese, Modulus of elasticity.
B2 Force-deformation ﬁWﬁgrmmf stress-strain curve
_ different prominant points ( different materials ).
2.3 Factor of safety, : of its determination  ang
conosnt
Hoh llats »‘l'”m‘
and po
5 Abmoiut
6 Total nial
ancd tapesred =

>y

contractian,

tion and compound bars.

temperature,
2.8 Bhaar st SRy S

conosnt of Dues
2% Complementary
2. 30 Yoilumetrio
2.1l Helation e
Bl

12 frue stress

train and modulus of rigidity

“zir mrdul us .
tic anstants,
't'z* A1 7.

.0 EBtressee on Inclipsd Ssctions s

Zai Definition o Acting on an anclined nlane.
A.2 Streszes in planeg in

of dxial stroess snd ﬁﬁriv
Htres .
stressss and

their relationship.

donsg made in strength  caloul atico

the action ot different forms

stress, lateral strain
of bars of varing cross-sectiof

2.7 Deforestion and development of stresses due to change

ot condugatse shesring stre

linsd =2t an angle to the directi
don ofF thelr relationshi
in an inolined glang due to two perpendicul ar

injal

;‘Ja
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2mul tant stres
stress method.
e raﬁf

Eah Granhirﬁ? method of Fin
inclined plane by glliip
=% Graphical method o £l
inclined plane by Mobir
v ﬁ“r@m e Sy e g

pure shear and derivation od theily res

o e

,WMan subiected to
A v !.f.‘"\"'b' I

1aww ot an

LAt d

sogrl s _
- i ot ol

e

on an inclined plane ot an elament s v jeoted Lo

: along twn nlanes at
right angles and derivation ?wlatimmahxg,

3.0 Priancipal planes, primoipal and planes of maxni -
mum shear and their determing ey ~- analytical angd

= b manee and shaay sty

nnrmal

graphcal.
fimemetrioal Characteristics ofF HBections @

LI | an ares about an axia and about

pantroid of an area hy area moment

Dopmview !
af inertia of an area with respect to perpendl oune

Tar aies.
4.4 Polar moment of inertia about a point.
4.5 Proouct of insrtl 2.
&8 leaflvnth'u e En
point and
sy pesrid 1 g
7 Farallel ax
4.8 FHoment of
through an
4.9 #ringipal
inertia

mevnEnt of imertia  about A
i s about  bao

eyt

ing through the point.
moment of inertl f.

sndicular anes ok at e

Lwg perd

of insrtia ana principal muments  of

inartia.

Lrmduct of inertia gt composite

s

Momnents and

of bending —o pure

£ different cases

.'iﬂmm and MH{Q’WLQ“ Lo ot
farce, thrust and Fpnding mOnent.
force, shgar force and bending

v el o o il

momeEnt .

= & Relationship nncumwn patel ot shear force  and
hending moment W i
i ? momment diagrars for various

ent loading conditions.
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2.2 Calculation of saximun shear force and bending mowentE
overhangiog oeans e th dead and Live loads and  de veli
ment of the concspt of envelop of madimun  shear
bending mosent diagrams,

5

% s e SR : %
.0 Bending Bhressss in Bzams o

A1 Fure bending and banding stress.
&.3 Basic assumption in the theorvy of bending. :
6.3 Derivation of relation betwssn bending stress and cur
Tura., 1
&4 Helatlonshi (]
5act1:1,anVl
&. 8 Bending e s
i Ffarent ﬁapw~v v
=ign of bomnogsn mmam sections for pure bending.
4.7 Introduction to transverse bending and shearing stros!
.8 Relationship betwesn shear stress, vertical shear o
and geometrical propecities of the section.
6.7 Bhear stress distribution across crozs-sections of i
diffrent shapes inciuding derivation of formulae for @
gach case,.

peliwesn Dending atress, bending moment

ribution across  orass-~sections

7.0 Teoerzional Stresses

B

Toi Introduction to torgue and torsional shearing stress.
7.2 Internal t@rqmm fobwieting moment ) by eethod of se
and twisting caomesnt diagrams. /
vaeis of torsional strseses in cliroular zections 8
deformatiorns.
PR al sires
7.0 Bnepar oistribubi
ot torsilon.
7.6 Power transmitied hy a shaft,

in non-circular solid sections.
in kol low sechtions under the act

.0 Bhear Centre »

2.1 Bending axis and shear cenire.
Z P i shaear cenbhira.

for channel
S Shear for tes umvtxnnu

.6 Shear ﬂenﬁr% for I sgotion with unegual flanges.
.7 Bhaar angle section.

@tr&%gxg and deformations.
fons, dnternal + o
inciple of superposition to  deteral

i

S 8 ‘WYPVP«‘ 9PFF¢ G agr ans .,
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8.4 Intreduction to various possible cases o compound
Gl enees .

5.5 Ohliaue bending ( bending in two planes ) andg their
st .

F.6 Loc.tn@+1ﬂn of panding and axkial load including obligue
and axial load.

B qu&t*mﬂ rf

3

crwre b a croses section and  the

nelical

2]
T
i
}
0
Pt
e

and shgar - close o

snrings subisc i to agial loads.

Do ne ‘ ing and torsion -- circular shafis

and the state of stresz. at ¢ritical

gectlions. "

Z.10 Combination ot ) antt  axial Lmadd s
deteranination of prancipal stres

.11 fAnalyvs of  bthin wmalled VQﬁ&le wrclese inbarnal
= s derivation of Laplace’'s eguation.

8

Trianaial State of Slress &

Wl dinte couet ion, j
10.2 Brincipal i nl anss.
lo . 5 Diveacts incinal planes.
10,4 Mohr s civeie for btriasial principal stresses.

Faiiwrg Theod

4 I'n"{"!l"

1%,

(.1 (hiective of

oy

i

11.2 Maximum norme
113 Mawimum Linear
3 1 |
i

A Faximum she
1.5 Arplication

s e e

ias in combained cases O

Theorv of Columnzs @

7.0 lintrogquction

jo. 2 Stanility mf columns,
12,3 Enler = colunn formul ae
124 S‘mxamtﬁmn% af Euler
T Secant foroul as.

1.6 R&mra ion ot Pmpertections by eouival ent

P different end conditlions.

m
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STRUCTURAL MECHANITE - L

o U U T e
4 Year 3 111
P Fart £

o
P

45 %% a4
x?

introduction o

1.1 Geometvical atability —— pacessary & sutficient
conditions.

1.9 Determinancy of structures 7 waternal, internal and
overall.

1.3 Mumerical and graphical methods of Tanalysing determinate
plang rusees.

1.4 Introduction to indeterminate steuoture

i

Strain Enecay

2.1 Linearly elastic abrnctur s

2.2 Principle of superpnsi tion.

=.% Btrain energy and complimentary strain gnevgy.

2.4 Strain  energy due to pradually ard  suddenly applied

divect load pivnami o muitipliers.
2.5 Btrain engrgy due tr bending. shear and o sl on.

Method of vVirtual Worbk ¢

3.1 #ork and complimentary wen b,

%,% Diepiacement af beams and framnes tyy mEthoo cf real work.

%.3 Calculation of real work from bprding  moment , shear force
and Shvust Ol anr ans.

%.4 Limitations of the method of real W .

%, 5 Introduchion to the method of virtual W

5.6 Displacemants by the method of virtual W .

3.7 Direct and hending eftects.

%, 8 Tempsrabuwre affects, lengoth adjustments ano minfitE.

3.9 Combination of different effects.

10 Btresses and defiections due to impact loadings.

2

4
: ]

Defsiaction of Eeamns -

4.1 introduection to curvature
L2 Ditferential pouation of

4.3 Deflection by methoc of intepgration.

4.4 introduction to Macaulay = method.

4,% doment-ares meathed. )

4.6 Sinking of sURPOY TS &nd peaperature gffects.

Defiecition by Coniunabe DEam meathod.,

el one and defisciion.
e dedleohion QUTYE.

]

~

Defisetion by strain energy method-
Dpatlecticon dus Lo el Ear .

#

Bl
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iR
@
k.

influence Lines @

5.1 introduction to moving static loads.
S Doncept of influence lines,
mr o oan influsnoe iine diagram  and &

5.8 Difference beiwe
function diagram.
4 influence line diapgrams for support reactions.
LB Influence line diagrams for bending mmmﬁﬁid ang  shear
Foroes,
5.6 influence line diagrams for forces in members o plang
LA LASE S W
) . 5.7 influence line diagrams in case of indirect load
B applications ( panel loadings ) . ;
t 5.8 Determination of functions { reaction, wending mmmenhg
shear
‘ . fowroe eto. ) from influesnce line diagrams,
‘ %.9 Loading of influence line diaprams < g of @ standard
ioad trains ).
rl 5,10 Most critical position of 2 lead on a beam span.

{'!"3

22

.ﬂ &£.0 Statically Detesrminate fSrohes and Frames

i Types of archnes and frames.
&.7 Thres hinged structurss with support at same level.
% Determination of forces { support reactionz, radial

' o bDending msoment sic. Yobw numerioal method.

three hinged arches by Graphical method.

6.5 Influsnce line diagrams for reactions. bending smoments,
mhEar
forces and thrusts in thres hinged arches and frames.

b.6 Three hinged arches and frames with supports &L
gifferent level

%ﬁ

7.0 Buspension Cables

.l Unstiffensd oo
.2 Theory of suspsnsion structures with unstiffened cables.
Catenary and parabolic cables.
Ganeral casse of the paranolic cabl
Flements 0f a simspls suspesnsion bri dge,

Tn*ep ninged stitfening girder.

Strese determination in thres hinged stiffening givder.
Tower structures, wind cables and tiss.

Influsnce line diagrams.

el

o

*

E

E]

2

R B g
: 2 1 3
Rl B A B

8.0 Introduction to Bpace Trus

8.1 Eguilibrium of concurrent +tovce
£8.2 Tension coetficienta.

5.3 fGnalveis of siople space frames.
8.4 Shear leqs, tripods eto.
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&H.4  foplication o
conditions,
205 ﬁWWﬁirwwiww, Loy Frames without  side  sway  and wifth
ui%?@;wﬂf engd conoditions.
i bl rao

)

-
i
%
'
H

7
&
5
ot

ioints.

-t

and thrust diagrans

i

(]

S

Iinvluence Lines for Gont

ling i &gy ams.

Y.l Direct method of drawing influsnoe

T T R & : r

7.3 Drawing influence
principle.

nle,

Pine disgrams by Pl ler—dre

2L

Elastic Dentre Method s

B Introguction.
&

3 e g . e poray B o 1 R PR
3L ﬁpg.ésat on o faived arches.

Introduction to Plastic

Flastic bending.
Momeant curvabure,
oy Hlastic moment,
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7.3 Design of angles, tees and tubul ar saotiong.,

8.0_ Qaaﬁgn of Rolled Bsction Boams o

« 1 Bending stressse.
» 2 Ehear strecsage,
Detiection 1imi

2 alions,

4 Design of laterally sunporled heams.
w Desian of sa*ekﬂsiv mnbuhmartmd beam&u
& Wed crippl o Gl Luniivng and stif+rnese
7 Design of Dearing plates,

7.0 Design of built-up Heams

2

3.% Calocul avion of cover plates,
e Lhaaw %ur )
Fed Rasion i ve

10.0 Design of Plate Girders i

10.1 Elerants of & plate ks

10.2 BEconpmical depth,

0.5 Aliowable stresses,
¥

£
2
"%

Y Design of flanpes ¢ including curtailment §.
10.3 Desion of weh pilates,

10,46 Design of stiffrers,

1G.7 Design of web splicas,

11.0 Design of Roof

Terminology.,
toads on rood dtruss
Analyeis for Joree

b e e
3

e in members and detlections,
Resign for worst condition £ o mwmbwrsn

Design of purlins,

Deﬂ;@h ot bearinos
Desigh of wing :

S

Ed
-m.QOiwam

ant anchorage.

Bok b fml s e peen et

5-7-;.-5.;-&;...-.
%
i
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12.0 Design of (isber Structures

-x
%

12,1 Tvpes and
12.2 Design of compression members.
12.3 Dw"iﬂn
e
1245

12.& Type% o

ok

ua
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san column connec
P Flate gilrder R
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fe, founcation & anchorage

- ronnecting cover plates with Flanges

(Brioular and Tubular Sections)

w
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an 'od Steel Structures

- B.85. KErishnamachaeri and D.Aditha Shimha
Tata McGraw Hill

Deei gn QF Steal Bhructurss
ot < fou L Bresiery T.Y.iin and J.B.Scalzi
W1iay Eastern Pvt.

i

Stesl and Timber Struchwures,
~=1E. AL, Mool and’ W.S,
Moidraw HMiii.

Daﬁiqn of Hrtesl and Timber Structures.
amamnrutham
ur» anpata Mai

and Sons.

Steel Desmigner = Manual .

- B s aracd hy Donstruction Hezesroh and Devel opment
Crgans sation.,
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DESIGN 0OF STRUDTURES 11
IREINFORDED COMOCRETE 3
EEG. 712 CE

fesotumes 5 h
Fractical

iV
a4

a4
<
ot

EE -

1.0 Flain Uement Councrets s

3"“ Constl tusnte ol mmﬁcreéﬁ and their properiise
-2 Water cement ratic, workabiliiy, segregation and oth
nropsrties of aressn oonorete.
S MNominal mix and desiogn mis.

4 Introduction to concrete mix design.
LB Miving, compachion and curing.

& Tests for voncrete strength.

7 Greep, shrinkage, elasticity and other Do bl me o
nardened concrete. -
1.8 Grades and strengihs as per codes.

Iintroduction o Reinforced Concraete s

P
x

i
L
o

2.1 timitations of the uss of plain cement concrete,
£y 2 MNMecmesity ot reinforcements and  the  concent
reinforced conorete.

A Bteel as reinforcesent,

<4 Types and properiies of steel reinforcements,

3.0 Design Concepts @ @
i
3.1 Loads and loadings. e

bar S

Sed Stresss-strain relations for concrete and steel i
3.3 Methods of design -~ working stress, ultimate %w&nq+
and faimit state.

4.0 Theory of Working Stress Method s '
4 i
4.1 SBingle rewnforced sections. 4
4.2 Modular vatio.
4.5 Btress and strain diagrems in a section,
G.4 Hewtral swiz digtence and moment of resistance.
4.9 Balanced, over-reinforced and under-reinforced section,
4,6 dodes or faillure,
4.7 Design for shear and boresian,
4.8 Design for pond and asnchorags,
4.% Doubiy reinforcesd section.
4.10 Design of flanged heams,
4,31 Uslusns with axial ang soccentric
A, 432 General code provisions.

s

.0 Reguirement Governing Heanfourcement and Detailing

e 1 Peouwireoents for osveliopment Aﬁd anchorags of pbars,
2.2 Curtaiisent of tensils rodntorcemsnt.
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Lobnlices
4 Bpacing, m% roinforcemnsnt .

8 Doy el te reinforcement.

A Mindma ane maximum reinforcenant in heans,
shear , columns, sid Face w*u

Minimum and mazimun ber sizes il

Far detailing in coiumng.

Far bending eoiud o,

10 Baam-columnn tailing.

&3

imit Btate Method of S

niher
Timit stale.

Fviceanility reguirsments.

strength of materials and gartl al

st

Concest o
Satety an :
Characte
factors.
Characterist
Limit stete
spufxcrsh.
Limit
le&t
imit
Laamit ;

10 Limit state mwwﬁrmnhx}w 1 cracking.

{4 2

o

pits

&

i COmpresselon.
in shear.

in hor el on.

U in detflecti

S e

.

e \'li”f-

s
¥
%,

£
-

esign of Various Elements by Limit State Methood 3

Singly reinfor
Doty vei
(s way
Twm way
Fl&xm%m
Buiall

i f@ﬂ+v~r411y
feolated foolil
Cosnbr 1 o
e S G

e amnahh i
Con L M .

S LRIV .

F 4 i
GOSN BN

£

2. introducticon to s

g,1  Materials uzed,
'_‘¢ o /i

@,%7  Prestressing systems ang anthoiapte ,
'o.Ji" s A
£8,.5 Loss Of

H,4 Analysis
8,.% Design of
£, 4 Shear |
JB.7 Damper .
P Inkrﬁdn"*zon

cEdon oy

!’)\:"‘\i i 163 =

e lavoubs.

3
malancing method.

DERAWING OFFICE 3
\
5 Singly and doubly reinforced rectangul ar and f1anged
details.

f ot T t %, - ~
2s Che way ano

e ams




“xially and eccentricaliy inaded column debaeiis,

Teolated and combined tootings details,

Staircase tetaiia,

LARORATORY :

i.

(a; Test a beam in bond/anchorage failure,

(b) Test a beamn in shear failure.,

Investigate the behaviocur of & sirgly reinforced
simply supported bheam, Fecord the detiection anrgd
various loads and cracking patterns,

Investigate the behavieur ot a doubly rewnferced
beam sections.,

Investigate the Behaviouwr of (ke tellapse of a =
column, §

REFERENCE

:i. -

10.

Uesign of Keintorced Concrete Strurtures
o F. Dayaratnam - Oxford fo LHH

Reintorced Concrete HStructuwral blements
Eii Furushottamas - Tata MoGraw Hi11

Flain and Reinforesd Loncrete Vol.l 2 g8

v Jax Krishna & 0. 9. dain ~ Mew Chand & e,

Reinforced Concrete Design
= L K. Wang & HBalmon, Harper & oo

R.C. Design te CF Lio
0 Alten, BLH., O & &

Reintorced Concrete Structure
i Fart and Faulay - Wiley

I8 Codes 456, 879, 452, 113%, 1786
Design aids to I 456, BF 1e&
British Uode OF tio

AT Code 316

Motes on ACT 318

Detailer ‘s Manual
o BRabar

( (100)

rectangul &
=trains £o

rechangul a

auara R



noul ae

M

Ll

EIx 188 BN

¥ o

(101)

=
oy
i3
T
1
im
i
5
i
i
i
i
jms
iz
i
im
i
Himd
'z

MG COURBED

The ooarses i ater FResouwrces Engineering {(covering hvdrawlics,
wve o 1Y i on and water power enginesring) are aimed  at
providing thz students. Fundamentals of bydrauwlice and hydrology
Eral= covered in initial vparts before their  application to
irrigation and water power enginsering. in both irrigation and
water power  enginesring papers case studies of  irrigation and
power projects in the country have heen included where the
@tuﬂ@nt iz expected to submit a short technical report of  the
schones wsed,

The propossd course is to be supported at appropriate stage by
axperimental assignment in hvdraulice. Three ssts have been
nropnesd for these purposes. The first set covers basic principle
of hvdrawlics. The second seb covers experimental assignments on
application of the principles to different flow situations. The
third set covers seiperiments on dynamic machings.

The content will provide suwdficient material in water resowces
gngineesring essential for a compestent Civil Engineer. This input
can act as a hackground for higher studies in any Water Resources
Education,
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Lecture s o
Tutort al

o g:'.,‘l

nE

1.0 Basic Concept and Defimitions s

1.1 HMatter sz wolid liguid gas, applications of fluid
mechanics rmntzhunm monoept, effects of shesr stress
on solid and fluid classification oFf fivid as :
Mawbtond an and Nunwwewtmmiana Tdeal and real Ehd el
concept of control velume.,

1.2  ®hvasical provertiss of Yiguid; mass density srpecific
welghti, specitic valume compressibility vapour
pressure, suwface tension viscosity, Newton's law of
viascosity.,

b3

L Fludd Btatices 3

2.4 Intensitv of presLsure: pressure denth relationship.,
pressure at a point, Pascal ¢ law sguivalient bead,
Frassurs relationships, measurement nd piresatu-es
saroneter, niocsomster, manometer: U tube. differentia
principle and wse, Bouwrden gauge.

subimerged surfaces: centre of

2o &
sure diagram, pressuare on cwved
&urracw=; Forces on getes, dams and obher water
retalning strustures,
2.% Flotation, upthrust on immur=eé fares Archinedes

Rranciple, condition of eqguilibrium shabi Rl bog
fioating hodies, meta centre, meta centric height and
its determination,

«:4 Fluio within a rigid body zubiected to motions
+ -
i %

Fa Minematice of Fileae o

&

3.1 Lagrangian and Eulerian approachess of describing flumﬂ
fiow: one, two and three dimensional flows: Cartesian
and polar cordinate 2 harge; mean velocity of +1 on
Types oFf flows as mady , uniform, (= tag RO S O
Laminar and turbuls lines, streak iine path

lines stread tupbe

Lvata o oof 1 Derivation of
iy dn hwe and one dimenoi O,
3 't 0

22 IPrinciple
aouation
Integral form of gun;luuiaw Tty

- ¢ ; :
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Dynamics of Fiow @

4.1 Varidous forces acting on fiuid Euler eguation of
motion and its a applicability, Integration of
Euler s equation of ooti i e dimension Lo get
Perroulli s equation, eteady fluid flow,
Rernoulli ‘s theorem. on to NMavier Stohkes
sopaatlor.

4.% fpplication of Bernoulli's eguation T (0 U (o
venturiceter, orifice meter, mouth pisces pitot ke,
nozzlemeter., Principle of application o nobohies and
Wed .

4.% Varying head flow; Empitying and filling ot tanks.

4.4 Derivation of momentum eguation, application of the
egquation to caloulate forces on pipe hends, reducerss
force everted by ists on moving and stationary vanes
of different shapes. Concept of angukar momentum:
aroblems of sprinkliers,

Redforences

i Hydrauviics and Fluid Meonanics
- . d, Lal - Metropolitan Book Co. (Pl Ltd,
&

it

i Filuid Mechanics and Hydraulisc Maghine
~ P, M, Modi and 8. B. Beth,

Z. aFRwiad Me

~Pari os
Sermetor -~ Mo Braw-Hill,

i

& Elementary Mechanios of Fluid

-, Rousse — Jobn WMiley.

g Fluid Mechanics for Civil Engineers
= WM. B. Webber .
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NEae e kT
Part) s B

P anaporhatinn,
and open channel flow.

natural artificial,
apes of channel,
ar=a of flow, weited

Soaste
?i
21
4]
i
et
bl

i

1%&1 £ilom an steady,
wind Form npn-uniform

v uni form Flow dn prismatic crannel .

and velocity distribution.

l~d

er“va Chvkelataon
§

ot hmrﬁy‘a costficient

and soclutions.

in keesping cost low.

triangular trapezoidal

sharn crested wairs,

fwmuln

mf approach ventilation
kb,
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St Nmnﬁunifarm Fiow in Open Channel 3
5.1 Energy and momentum principle for open channel 1o,

5,7 GBpecific energy. eriticsl depth, alternate depths ©
§low, depth o snhar g relaticnship.
.
5.3 Uze of specific energy concept in analysing flow
pver broad orested wepd e, FLUIMMES, vernturi flumes.

5.4 Doncept of specific foroe.
b0  Gradually Varied Flow @

6.1 Description of watar surface profile pekind dams anc
other water retaining shructures.

ring eouations o graaually’variad 1o
assumptions in deriving.

b

i3 Clasgitication ot slooas.

6.4  SBolution of gradually varied flow Bguation by
graphical and numerical met i . /

7.0 Hydraulic Jusp and lte Analysis b
7.1 Flopw conditions for iump, local phenorenon mechani s

ot enerpv dissipation and gnergy Loss. dependence

upon initial Froude Mumber. practical exanples o

dump at =pLLinay b, fell etc.

g.0  Intreduction to Fiood Routing Through Reservoirs anc
Channel .

5.0 Flow in Nop-rigid Boundary Channel @

§.1 bon-rigid npundary channel different from rigid
boundary aliuvial channele.

incipient mobion critical
approach = predicting

9.2 Effect of
dractive
critical

9.3 Regimes of $lows tvpes of hed forme, yalueRs oot
Manning & for arious Deg formt.
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ENGINEERING HYDROLOGY
S G P

Lecturs *: 2 Yeale i el LT
Turorial Feapeke e gy

a3
Fowy

1.0 Imtroduction =

1.1 Hydrology A% A seience of walter, scope and applicatia
te engineering, Hydroleogical cveie, Interdisciplinary
nature as itz influence on agriculture, forestry, wat
shed management.

2.0 Hydrological Processes

' 24 Precipitation; causes and classification, Measurement

By raingauges. tvpes of raingasges, locations, site

sglection, srrors in measuremnent, doubles mass curve

method of adiustesnt, analvsis of point raindall by
three asthods. Intenzity dureation curves.

2,2 Bnow fall and introduction to snow fall mzasuremsnt.

2.3 EBvaporation and evepoctranspiration;: defimtions, rate
of evaporation, factors affecting svaporation
meteorological factors like wind speed, radiation
sunshitne hows,

£
&

-4 Intiltration, its role in distributing water to groun
water, defirition, interflow, percolation ;P?1}Lratzw
rate., capacity, Vmu* s atfecting infiltration and
determination of its rate.

“

SBurtface Runoff

{4
l:l

3.1 Btream gauging; zeloction of site, types of gauges an
their seleciion,

.2 velocity ares setbhod of stream floe measuremsnt; are
mewvuwementqq surenent  of velocity: using curd
meat e of current meter, measuring ing

1ver sgetion,velocity masaswesent by  float
surface and subs wiace, velocitv rods,

3.% Slops arss method of computing dischargs.

3.4 Lischarge measwrement by using netches and weire,

Balt dilution technigue, rainfail runcft correlationd
(ot g oy

Wb v

Audo Fachtor afftecting runadt from 2 catohment.,
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o unit hyvdreograph and
wnit hvidregrapshs from

neak flow, empirical methods;
limitations.

concept and regurrence

L s T 0%

=1 Oeowences snd distribution of ground water acoul fara

L=

acquicl

water

These +ollowing practicals are proposed 3

vt se in the
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PRERIGATION SNETMEER T ME
ER 7l4 CE
i Year 3
: FPart

Definitiong of irrigetion, functien and advantan
Status of irrigation development in Nenal.

WNater Relationship s

General classification of spil for agricultural
purposes, =oil moisture oropwater requirsment,
factors affecting cropeater requirements, princi
crops and their seaszons, water requirement for
VArious Crops.

Method of appliying water to irrigation field as 1
surface, sub-surtface and sprinkler methods, 1
techniqgues of surface irrigation, switability
advantages and dissdvantages.

Classification of canals accerding to function,
types as permanent and inundation canal , compon
nf canal system, head works, maior canal, branch
canal , distributory and water courses. i

Canal slignoent.
Lanal losses; seepape and evaporation.
ezement of water requirement in canals coaman

a; G.C.hA., C.C.A., N.C.A., duty delta and the
ationship, case pericod, kor pericd and kor d

-

Uses of Mamning uniform flow sguation for canal
c@d an .,

Semi-theoretical spprosches of canal design.
Design of stable canal in alluvium, silt theory
Fennedy and Lacey., comparisons, usze of Berrets
antd other diagrams.

Design of lined canale, various tvpes of lining
advantages and economics of lining.
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4,8 Urogs-zection of canal, herms, banks dowels
roadways and spoil banks.

RS unction of head works and thear tvpes components.
: i A “ingiple of design for surface flowy location,
ANt ane waw, shapes.
S hedranlic jump for energy dissipation,

iy DAasing.

aral
11k A ‘
rincipl
E

sub-surfare fFlow safety
igh's Lanes, Hhosla's

slation ang coantrod
types, design

2

e structures reguired on
work , tvpes design principles
wmidaeration, canal sscanes,
naagd and obher regulation work and

ion,
s oner
- aneh

their desigh.

Fildl &

2 satar logging. oreventive
‘ ainage mﬁ 1rrfﬂarwﬁ iand
caumand sfterent
o theil
o Gt | : e L i :
7Lk k Conteol angd Ravaer Training borb o

B ikion “ﬂd 5 ficud, affects of ficod,

anal G . srasting, methods of
%imodm, ystrative and snginegsring

ang ite necessity, general
dering river, o { I

S e e

Vﬂvigatimr and guiding
iver stabilisation,

in depal.
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Raféréna&s s

e Fundamentals of Irrigation Engineering
= Bharat Singh.

P Irrigation Practices and Designs
- Kushalani and susnalani.

i Theory and Designs of [rrigation Structures
- K. 8. Yarsheneyv.

Ay Upen Channel P low

= H. Ranga Haiu.
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WETER FOWER ENGINEERING
7 CE

Yaar §

e
%
s Part
i
S

e E tmatiwm in Mepal and World. ?yp@ﬂ and
ol assd b cé hoedropowsr plants as Low nead, high
meaad um!vm head, run off e river, storage and

pump  storags nlants.

Bower variation: gaily. waskly, coasonal . Definitions
and meaning of termns cueity 25 Flrm DOWET 4 secondary

RO yarity factor sfficienty.

Imtrodustion to powes wy st

ot Power Frojects s

Site 5 vdropower prole cte, wssential data
P CILAL VR £ 1w duration anﬁ MASS CUrves.

ntyal. i.nt"'f‘k'is_‘(:f‘ ion Lo

Fatimation
wow s, sedimentation, tanke.

reservoay i

rEeEr VLT,

ithuL ks o ,
uaaingg dratt tube,

, pEn
FALE .

s

%unc -ion, head,
al such as storage,

hydraunll
Mol

Chotoe of eite cordition and

g N Y »

depzign of dams. Demign
~avity dam considering
e oaver buarnings LEnsEl 0N,
! ; against these modes of
ation orouting, design principle of
fmilure like fonndation
tope stability and limift

Gpiliways ¢

4.1

types and papanilv, provision

of gane
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4,2 anrqv dissipation below spillwave, need to _
dissipate excess energy below by hydraulic structures,
requiresment for dissipation, hydraulice jumn as '

cdissipator.

4.3 8tilling basin and other types of dissipator,
importance of tail water depth.

FuQ Hydraulic tachines

fFicstion as Pelton, Francis, Kaplan
AT charact@rl stics, suitability
Lo speed, draft tube, governers,

21 Turbiness X

; efficiency, p&r
and uses, spoeoi-
mal ol ﬂnw

S -
i :’3

) 4
s Gﬁntriéugai pump: efficiency, starting speed layout,
vertical turbine pump, selection.

S«3 Reciprocating pumps 1avout, eftticiency and selection.,

Hah  Hydreulic ram and its uses, Introduction to tubular
bulbh turbines,

H.0 Cease study of ovdronower schens in Manal

Laboratory

FPerformance characteristics of Felton turbine.,
/L) Farformance characteristics of Francis turtine.

B Ferfornance characteristice of Caniritugal pump.
4 Herformance characteristics of Reciprocating pump.

1a Water Fower Engineesring
= M. M. Dandekar and K. N, Eharma,

2 Water Fower BEnoineer fg
= H. k. Barrowe 5.0 B,

o Hydraulic Machings
= Dr. J. Lal ~ Metropolitan Book Col (P.) Lid.,

4w Hater Resource Engineering by Edward Euiner,
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PUBLIC HEALTH ENGINEERING COURBE

13

The ohiective of the courses i1z to impart a sound knowledge in
Water Suppply and Sanitary Engs aering. The prescribed cowse of
Water Supply Enginesring aims providing a good Enowledge  1n
system and managemeant ot wat sanly BIgLNSsring. b
completing this cowse the s 1 are sxpected to be fully
acquainted with the chemistry ang microbiology of  water, water
resources and their utilization for water supply angd water intake
construction, construction of  water maips  and gdigtribution
syetems and alzo of water treatmenh teahnml@gy\ The laboratory
works oroposed will nelp the students to feel the subliect in
danth,

i

The prescribed course in Hanitary Enginesring aims at providing &
fairly advanced knowledge of Sewarage System, Sludge treatment,
their disposal and snvivonmesntal sanitation. &fter completing
this course the istudents sre expected to acauire sufficient
knowledge to solve the probless waste mater solid disposals
and sanitarv managesent of to well as villages.
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WATER SUPPLY EMBINEERING
{

f
$> : B anb E

o3
i
ot

Year
Fart a 1’

tecture 3
Tutorial &
Practical =

Pl e o

!uw,

Loy Inte i i on g
1,1, Importance and necessity pf water supply schemnss.
1.2 Impure water.
1.3 Eassentials of water supply engineering.
PR & s

T, Bources of Water

3%

= 1 Surface sources - lakes, streams, rivers,
impountded reservoirs.

2.7 Run off meeasurement.

2.4 Mass diagram, problems on the mass diagram.

5.4 Pround sources i~ springs, wells and infd L tiration
wells and galleries.

B Yield of the well, tests for vield of wall, well
interferences, problesms on the vield of the wells.

2.6 Belsction of the zowce of water.

Rl Buantity of WHater &

Types of water demand - dpmestic, commercial,
industrial, public wses, tire fighting, ang
inss ant wastags.

R.2  Per capita demand and desi
.5 WMariation in demand of ;
S Factors acting demand of water.

{on forecasting and its methods.

.5 Popul

4.0 COuality ot Water i

and their viassiftic A+ B

4.4 Imguwit‘ma in wats
4 i Miruses, algra, wmrmm,:

1.2 Living organisms in w
bant via-

3 bMater borne

4.4 Examination
physical

(introduction onlyl
nrological .

2.1 Bite selection, d

and construction of inlakes.
2.2 Charactezris i i

¢¢t3an angd viver

Son - Pumps and 3 oy PO SenoieeEn gl

LH.0  Water Treabiment

ir
a
o

Obiectives, water quality standard fov
consumption, dndustery and v Lok Gl F- N W A
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6.2 Treatment sysiem

a2y Horsening

B, #lain sedinsntat)on

e i Bedimentation with cogulation, ¥locculation,
clarifier .

Gadabh Filteration

& Ja Dismintection

H.2.6 S»“rtemﬂ rg '

i G at i on

&. 2.8 Removal of iron and sagnese

DaEa Removal of colouwr, odour and tasts.

i,

.

7.0  Resprvoirs and Distribution

Vel ear Water e :
PEREEr VO and ite canpacity
7.3 Bystems of u

T Laymuto ot ke ol dbution svaism.

7.4 Design of m’;trimu ion system,

7.5 Pipe network analysis and its methods.

Balancing

10
8.0 Conveyance of water 3

Foli add
tad ot
i
M

0

M

=

Fipe mat?vzﬂx types 1~ U1, BI, Wi, steel, toncrete,
f:‘};.., and F
R.2 . Fipe Joint
R nnbaying ot pipes

92,0 Valves and Fittings 3

.1 Valves, siuig ralve, retlax ive, safety valve,
aiyr valvas ;

ox S ot A
L e o

hrepai
.5 PFPublic sta
G4 Maintenanos

10.0 Introduction to rural water supply

M LaRURATORIES ¢

of water

i Fhveical tes
- Temneratur s
e ool our
= turhidity
“ pH by pH
a Determination
water :
by g5 Determination of di:
2 pu method and DO
4. Jar test and d
T Gacteriological

st ol meter
o ved and total

B

wivgen in water by Wingler

reci dual chlorine
f:')i,.t 2§
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Year s 1Y
Fakt 2}

mis uesed in owaste water

e ponBEsrvanoy svstem ang water

separate and partially

7

ML L 8
manibary Sswage

storm water, run obd,
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5.

o

Eiochemical Oxyaen Demand (BOD), and Chemical Oxvoern
Demand (SO0 , i
Tests of mu‘idﬁ Mitrogen Chlorive =
Demand, Chior %ﬁg and Biological tests
Qtahx.;xy of wante water

.4
G
Sewage Dispomal :

6.l Fethods nf

L

fural met i~ dilution and land
tirmatment
artiticial m

treatmentea

S Peoprimary and secoidary

abtment

7.1 Objects of tereatmend
a2 Preliminarv {reatment DO @ e e /g

TRl Hacks or soraens
7.2.2 Bkimming tanks
W Brit chamber

el b Sedimentation

it Chemical precipitation

Secondary treatmesnt DU esses

kA Frinciples of biological treatment
%Fwamw fFilturation, trickling filters and
bl v 3 beiec

Activa

i

mnd d&m@rlf

s= functions, theory and

HSludge Treatmont

8.1 Sources

H.d Aercbic

8.3 Bludge
;‘:i 3 o;.E\ £l 1

(:.'a ..'\.: ::‘..'
o

_ etesai bty of treatment
maeroblo digestion
treatnent

G ! rchi T3

ang Hiend ing

o

ER L :
ﬁuﬁ 4 Dewatering
Orwving
Comnos ¥
incineration
of sludge

(oid whidond

: an 1andg
Lago
D
Land fz%iing

Disposal of Sewane from Iszolated Earildings

=7

.1 Privieps - Fit Privy, agua privy,

CEessnng s

dug well privy,
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.2 Heptic Tank -~ design and construction
.5 Disposal of septic tank efflusnt

PO, 0 Ml sg raa\! Laneous 3

10,1 Bolid wastes 1- storage, collection and disposal of
e el st

0.8 BEnvaronmesntal sanitati
air—oonmdibioning and

“pntilatiunﬁ

il
LABORATORIESD »
HEL ; W ! g ;
) il Fhveioal xp%t: (w33 “Pﬁlmu“* tamperature, colouwr, total solids
Determinaty

Ha Bacterio
4, Determination of

T Teat of sewage by

U rui tiple tube colifore btest
i trogen and nitrate nitrogen

FIELD WOREE

Viamits to

arnd solid
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o beare itte e SR, 0, Ll 2 e el

The obiective of this couwrse is to impart to the students the
besic knowledge of differsnt surveying technigues

relevant
Civil Engineering works,

The courses Burveving I and 11 are offered to science
students. in  Part # and B respectively of I yvear  and ;
fundamental theories and methode of suwrveyving.  Surveving 117 and
IV offered in Znd Year contain further Civil Engineering oriented
Buwrveying techniques such as layving out of road routhes, sSewerags
and water supply lines, land development, etc. After s i

pletimv
of  these courses and a two week field work  the students see

expected to be able to perfors the mentioned works arnd t$
avaluate them.
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Lectures 24 Year @ 1

Fracthiosl

1-

W

£

s

4 Part z A {(Brience
Intake?

5%

Inteagetion 1

: i, tynes of suarvey, units of measurenents,
nwrvmuﬂtdr LIS E c& chain, tape, ranging rod and
Hain and tape, ground mArks,

uses of abney level,

hisct of
linear
arrows and coreschbion for
effect of =lone, slope measurement
clinometer and attimster.

Chain Burvey 3

Frinciples, concept of frame work, importance of survey
station, and practices of marking them, survey line detail
of pffsets, check ties, hooking, field work, sources of
prror, accuracy, basic ams in chaining, ohstaclies in
chadring. nlobtsnn, ?.mnAl symbol 8.

Compass Survey 3

Introduction, bearings, y magnetic compass, types of
comnasses, magnetic dhhixzatimn? lecal attraction and
pEEors in COMPARss BUITVeY.

eveliing @

Definition, met! . mf levelling., levelling instruments and
¢, temporary adjiustment af a level, booking,
pvele, sources of error in levelling,

prigitudional and cross-sechion.

4
*
3
¥

plotting of

internal , characteristice of
g contours.

Countouring - general , o

ol s g method of

rails and boning rod (travelling vaod).

Blane Table Surveving 3

Pranciple, altaessl L wnrang o
hling, errors in plane talk

& werations, methods of
i 1
tags of plane ta

plange ts ing, advantages and

i sarvas

Field dork :

shations, measurenents of

srrows and abney level, correction of chain and
measwremnents, preparation of field ook and

snce and offssts using the chain, tape, T ARNGL NG
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(h) compass surrveving - centering, levelling, reading
bearings, compass traversing, detailing,
computation and plotting.

i,

fe ¥ Ievelling ~ setting upn the level , checking nrofile
and crose~sectional levelling, computation ard 4
plotting of longitudional section and Cross-section. |

{d) plane tahle sUWrvVeying - setiing up the plane table,
radiation, intersection and traversing method and
plotting,



(126)

SURVEYING — 11

) : Bl 461 CE
Lecture Ly Year 13
Practical : 4 Eart 2 B {(Science
Intabke?
15 The Theodolite Introduction 3

Principles of operation, mzthods of reading, temporary
adiustment measuring horizontal and vertical angles, face
readings, souwrces of ervor in theodolite surveying.

i Traversing @

Flexibility of frame work, booking angles, field
procedure, reduction of readings to angles and pEarings,
checkes, thmputarxmn nf ro-grdinates ~ latitude,
departure,. adivstment of closing error, plotting

traverse aurvw , effects of acouracy and scale.

e Tacheometry Introduction o
Optical distance measurement , fundamental roncepts, stadia
method, tangential method, subtenss har method, booking,
reduction to bearings, distance and ievel, us of tables,
accuracy, plotting.

4, Curves 3
Introduction to divferent curves, their uses, simple
circular curves -~ definiticons and potations, designation
pé curve, sliements of sigplte circular curve, sstting out
simpple circular curves by crdinates from long chord, by
affesets from the tangents and by deflection angles
{Fankineg = method!.

S Trigonometrical Levellaing s

Introduction, height
trigonometrical i =

Repciprocal Levelling,
reguirement.

Fidld Work 3

1. Theodolite

ne

Setting ue and levelling the theadalite, traverse SUrveY.
computation and plotting.
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, ements of distance by stadia system, detailing,
ctapuation and plotting.,

Trigonomstry S v ey

£33

saraaents of the height of the building, electric Py
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GURVEYINS IIT
£ 517 CkE

Yeray
Part

"
kY
"
%

L

Review of Previous o Ses G

1al

Chaining, taping, COMPDARs S VEY LG levelling, plane

tabling and tacheonstoy.

Theory of Errars

e T
Low et

introdaoti on

Definition of fterms

Classification of srrors

peighted mhoeprvations

CénﬁidﬁnCQ intervals

Propagation of sYS ematic and random errors
Megligibility criterion

souare method of adijustment of Brrovs

Thendolite Burveying s

Twpes and spnpcialized uses mé thecdelites.

P

PFrinciples o their construc ction and sOWoes
errors.

Measurenent of angles and sstting out of
alinnments -~ repstition mathod.

Triangulation and Trilateration 3

4.5

4.6

Classification and principles of triangulaty
Accuracy requirenents and analysis.
Introduction to tyi-latgraticdn.

Introduction to DM dnstruments.

me of BEDW instruments ang their realevants

T

nm dalived pPUrRORES.

rq

principles of EDNL

a8 83

il 1

3
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ientation 3
il interspcition ang resection,

5.2 Two point and three point problemns.

i

5.3 Problems of tunnelling.

i

A4 Corrsistion hetween underground and swrface B VEY |

Vertical Control §

bel Different = prd level determination e.g., pips
levelling, barometric hsighting, spirit levelling,

brigonometric heighling.

6.2 Clincmetsr, abney level and tacheometry -
tangential and stadia systemns.

6.3 Effect of refraction and curvature.
6.4 Orthometric and dynamic heights,

&£.58 Frecise leveliing.

Gu.d The gecdetic level.

frean and Yoluamess

8

7.1 Derivation of analytical formulas.

.2 o Nolume calecuwlation from ares and cross-section,
area and zpot heights and contouwr maps

.

7.% Calecuiation methods: graphical, analytical and
instrumsntal .

7.4 HMams--haul diagram and its use.
HMydrographic Burvey 3
8,1 HMeasursmesnt of velooivy and flor.

8.7 VYertical control and hosizontal gontrol,
measurenent of ofs.

#,7% Beuxtant and sounding.
Q.4 Echo-sounding.

2.5 EDM sounding sto.
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1 Wovks ¢
Theodolile L aversing.

1o Works &

fnnle measuwrenent and alignmant fivation by repetition
mEt b

EDM traversing.
intersaction and resgction Ry theodolite.

Traversing and 1evelling for the roamputatioon of velume
of put and fill in & construction site.

SomEe minor enerol ses acrording to the availapility of
time.

Farmanegnt sl iustment of tavel (two peg method? .
Trigononetrical levelling.
erence HBooks 3

Burveying Theory and Fractice
- Davis: Foote % et byl hc Hraw-Hill

surveying for Construction
~ William IRVINE {EBritish Book)

practical Field Gurveying and Computations
- f311am, Hollway and Maynes, Heinemenh LU

B v ey L T

- Hannist

ay , (. and favmond, Dy London, Piiman

pdvancsd Surveying :
- P. Som, B. N. Ghoot, Jadavpur University,
Calcutte ., Tata P Graw-iill Fublishing Lompany

Cimited, Hew Delbi.

Gurveying Yole 11 and Ti8

Lol et L Funmi 8
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BURVEYING IV
Bh S5 e

b
Lertars g Year s I1
Tutorial - Part 3 ®
Fractical 302 o

1.0 Bpherical Trigonometry and Fleld ﬁstrmnmmy':
1,1 Deftinition of terms.
1.2 Introduction to the study of celestial bodiss.
1.3 SBolution of the spherical triangle, Mapier’'s rule.

1.4 Determination pf time, time signals.

.5 The Nautical Almanas.

: 1.6 Determination of azimath by Sun cbhservations.

i

4

2.0 Curve Design and Setting Uut

i

2.1 Transition, circular and compound curve (horizontal
g overticall. )

}

2.% Development of formulaee and preparation of detting
out data.

3. Conztruction Burveving s
Exl Reconnal Ssance.

E.7 DifY¥erent field problems and soliubion technd ques.

4.4 Photogramsmetey

4.1 Historical development as a tecnnigues of map makin

.2 Terrestrial and asrial photogrammetry.
4,% Geamstry of air survey canera and photograph.
‘ 4.4 Principies of height and distance determination.
4.8 GlsrecsEcopy.
G.& rﬁae of photogrammetry in engineering problems.

:

4.7 Limitations of photograsmetry.
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Remote Hensing 2
E.1 Introduction.
Cartonraphy @

G+ Britroducti'on.

ok
gl

Review of difierent minoy and oomp

3 sty
technigues of surveving; their comparative study.

#lanning and sxecution of surveys in Nepal.

Practicals 2

1a

Pl

i

= -

Determination of azisuth by SGurn obsesrvation.
Setting cut of different shapesz of curves.
Field vizit to land development sites.

Stereoscopic vigwing of asrial photogranhs,

strumants and

Minor exvercises according to the availability of time,

Retorence Books o

1.

Surveying Theory and Practice
- Davis: Foote & welliy, Mo Graw-Hill.

Surveying for Construction

~ William Irvine (British Boohki.
Practical Field SBurvesying and Computations

-~ Allam, Hollway and Maynes, Heinesenn (LD

CuirvEeying
----- Barnister, A, and Raymond, 8., London, Pi

Arvanced Burveying
~ P. Som, B. M. Ghezh -~ Jdadavpur University
Calcutta, Tata Mo Graw-Hill Publisghing Co

Gurveying Vols 1§ and 111

L s R o

Ltd,
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3

5

’
Gourss in Enaineering Gecloay

Students will learn to identify the differsnt tvpes of roch
rock structuress, wenthmring grades. They will iearn ab
geological maps and will be able to draw dip, sirikves, out-or
mﬁrd um contour, fault, fmid AF AL,

Thie =z=tudy will help them to know about Geological structures
Maepal  for building structures, dams, reads, tunnels, canall
bridoges, rock-fall, erosion, slope stability and ground wat
development . :

i d Mechanics

1"‘5
Hi
lr‘,

Eourse in

The aim of this course is to present the congepts of
engineering, which is the science and technology pf soils @&
their application to problem in civil enginsering. This couf
identifies the truly Fundnmen*ml and relevant principles of s
mechanics and presents the cleariy and throughly., This couw
gescribes  the naturse of spil probliems  encountersd  in i)
engineering and gives an overall previesw of the  behaviouwr
s0il.

2 in Foundation Engineering

LS

H 1
Hl}

This course reviews basic principles of soil mechanice and d
with common type of foundationz and retaining struntures.
objective of thiz course is to provide basic cmnr@pt% ard
applicable to all foundaticos and retaining structures

i

nainesring

i

L COLA

i

in Highway
At the snd of this couwrsese the students should be able to

it pertorm the construchion twchnxqu@s and design in  highw
(emphasiz will be given Lo il roads), b

o repair and meantein the highwavs,

% identity  bhe didferent construction techniogues and
of hridge and ftunnels.
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in
o
o3

i
-

0w
i

e gy

il I

i

i

Y oEmar
Fart

Introduction to Geology ¢

irbroductinn Lo

The earth and its

Farthguake, Ccauss
Plate tectonics.
Volcanoss.

Fald

mountains.

Crystallography,

earth

Seope of genlogy in

(Mineralsl

SOl enues.
atructura and @i ronmanta

rivil engineering.

Gasic Principles Only

2.1 Drystal, lettices
a2 . orthorhombic, mexaguonal .

Axie of synnetry,

by Ly ) el 23 o o Ak
ARG S TR

feldaspar .,
Hornbl ende,
Mannetite,
Eiatioqiiese o

Ppatrology (Tynes,

4.1

Sedimentary rocks

B3

limestone shale,
Metamorphic roch
Glate, Guartzite,

Clharacter

nlane of symmetry.

. forming minerals, as
Bintites, Chlorite, AL S

Limonite, Calcite,

Uses Only) =
kb,
- conglomerata, mantd stone,
laterite.

-~ Gneiss, Schist,
Marbla.

Sarpanting, Garnet, kyah
Dolomite,

Pheihwiiit

gt
S

Guariz

te,
ithey

hasali,

£y
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4.4 Buarrying -~ Building stones, road aebtals, sand,
Jpaving stones,

b
3.0 Structural Geology @
J.1 Rock detormation — folds, faults, doints, ci@avage.
S22 Outeorop. dip and strike,.
Tt Upconformity.
F= B.4 Geclogical maps.

:

&.0 Rock Weathering @

i ' 6.1 Fhysical and chemical process and product.
G.2 Effect of climate.
- .5 Weathering grades.
7.0 Mass Movement s
h i 7.4 Rock fall, rock slides.
I 7.2 Hillwash and Mud4iow.
7

=i

il

i
P~
dr]
,.ﬂ
i

bility and remedisl measures.

i 2.0 Beology of Water

3w

B.1 Rivers, srosive rocess, silting, river profile and
systong,

8.2 Hyvdrogeology =

i
i
T

Ground water .

&
=

i3
3

e
w
et
"
%]

lone ot eatucation,

.3 Behaviour of waber table,

.’l'

ALl L,
B.4 Well sorings and reservoirs
7.0 Gite Investigations :
G.1 Site mapping, air pho tography, terrain svaluation.

Ly 3

-&  Zite investigation techniques ~ boring, drilling
‘ b and test methg
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9.7 Desceintion of Core for nore - heole logging.

;o

G, 4 to dams, bridges, tunnels

Practical s

1 Trencidication of rocks and minegrals.

&) i & S 2 v

YT AL M1

)
s
]
i
o3
e
%
Tt
£
5

Tia Fauli, fold maps

it

E,

@

& Field trip.
5

1 & Beology for Enginsers
Twkhe and Fristas — New edition.

palogy for Civil C
- &. . Mcleem and O. 0. Gribble.

£l
Eharma.

S of NMepal

G el 1il Erosion in Nepal
Eharma.

Hidl imation Manual

ar angd Head

Properties of R
- fAcademy of Bo
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ENGIMEER (NG BEOLOGY
£ 556 CE

b
Lecture e Year = 11
Tutorial AR Part » 5]
Practical = ayp

1.0 Introduction to Geology

1.1 Geclogy and its relationship with other Earth SGriences,
different branches of Geology. e

: : 1. Engineering Geology: definition, scope, obiective,
k necessity of engineering geslogicel studies, its
importance in NMepal.

1.3% The garth and its structure, various landformzs on the
X suwrtace of tne earthz mmun*mzn", plateaus, shields.

1.4 Varicus processes responsible for changing the faces
and structure of the sarth: plate tectonics,
sepliemicity,y volocanisa.

) 2.0 Crystallography, Mineralogy s
2.4 drrangemsnt of crvstalls, orvstal forms and

habits, crystal

o Definition of Minerals, phyvsical properties of

1 minerals: habits, cleavase, bhardnegss (Moh's hardness 1
cale), sn. gravity, othee oroperties for i
lagsification and identification, i

i

i1 %

o~y

Zs5 0 Important ro
engilneering

orming mingrale and their
svificances: Guartz, Feldspar=z, Mica, i

, Chlorite, Lp 2, Hornblendes, Pyroxene, (Jlivine, i
Serpentine, g, Uslcite, Dolomite, Opal, 4

i
Limonite, Gypﬁum, Clays (Montmorrilonite, Faolinite,
Iilite, Gibpmite), Barvies, Hauwsite.

.0 Fetrology

.1 Definition of petrology, petrographic classification
of rocks: lgneous, Sedimentary and Metampepblo rocks,
Enginsering signiticence of the three rock classes.

F.2 Macroscopic study or bthe basic physical and b
gnginesring properiies of |

Hedimsntaries rocks ¢ Ulay, Bhale, Limestone, _
Dol ol te, Handstone. 1
Conglomnerate. it
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s Branite, Gabbro,

Haszalt.

Heyolite,

e

'§v111te,
is-“i!‘"hl

Behist .
Ouartzite.

Sl ate,
Onel ss,
ot rocks, weathering classification,
grades.

and water and

wor ks by wind

- study of folds, faults, joints

strata, uemimmxral mAaps
plangs of dl%CQﬁi‘ﬂUitLE

of rock
hy VTerzaghi.

MASERES

3 oines Engineering @

fc":urw afiecting slope
ability and cory ractive

and

elide, mud £1 .

ver channel, transportation and

novement of
aquiter,
tevaelss

occurence and
porositys
jevel and pi iprometric
pd agulfers.
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DAY .
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anginescing mwwknqica} MHPE




Ha.0

y 2B

explorations

Beclogic invesiig

Y ravemend LH 5

b

5

Enginssring Seonlogy of

f.1 Genlogical
gdifterent
and thneir eng

ingaey

Fractical ,

9¢1 ldentification of
it
v pofiles, interpret
photograpns,
preparation of

MAL & .

int

REFEREMCES »

ia

-
e

E
%

4,

L‘a

il
.

Shtawel , P.EBE. and
Enginesring Geolog
(T.U. Central Libr

o X..l?j’?f.i
gl
Carnhes

Krynine, D.P. and
Engiw%arinﬁ
M.Y. (T.U.

35
al

Principlss
Centrall.

Holmes, &.3
i e

Thornbury, W.D.s 159&6%:
Znd ed.; Jdodhn
(1.0, Campus

Lo diby

(WECE Libr

Mol.aem, and Briobl
ENOineersas ...
Blytn, an
Enginesrs:

% B ow oy

aouonoRr

gdriiliing, tasst
gations
%mmndmtlunS;
Mepal
divisions of
rock/soil by
*ing
Laboratpry and riglds
il T
Erercises with topog

n
rﬁn=Lruar1mn of geoslogical orozs

Farmar

BE ey B

Institution

Friomtas,

(136)

method, borohols
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B0IL HMECHANIOE

-
M
Tri

Lentures A Year @ 111
Tutori al r ok Bavwe 0 R
Pravtical » 2

1.0 Interpduction 2

iod Field of study of Soil dMechanics, basic problems of
woll mechanlios.

1.2 Historical development of Boil Hechanics as a
zenarate discipline.

1.7 Gensral approach of solving the problems of Soil
Mechanics.

2.0 Physical Properties of S8oils @

! s Eoil as a thres nbhase material.

2.2 Phase relationships.
2.3 Bieve and hydrometsr analysis,

2.4 PAtrterberg limit index oroperties and their
cdetsrmination,

F.0 Bpil Classification =

Z.1 Didferent tvypes of engineering and tsxtural soil
classification :
3.2 Precticel implicatione of soil classification

sy st EmE,
4.0 Boil bMater Interzciticns {(Soil Uater Hydraulice) s
4,1 Diftmrent forns in which water esxists i il Mass.

4.2 Burface tension and capillary phenomena.

4,5 Flow througn sodl ms

if:

£,
4.4 Fermeabiiity of seidle.
4.5 Darcy's law and its range of validity.

4.4 Consztant head and ralling head methods of
permeabl lity detersinatyon,

field mechods of permeability

GUF 1 Baw el A w&i“
ehtarminat



(139)

Heepages F‘c“i‘!"’l‘f %

iy

.1 Basic conditions af fiow, Laplece’s gpouation, Flow
nets and their propsriies construction of flow nets

using different methods {(praphical, plectrical
analogy antd seepane mocdeisd .

§

=. 7 Calculation of flow and mpepags fOorces.

trrough composite smections, earth and rock-6111

5.4 Design of filters.
5.0 Shear Btrength of = 1
&.1 Concept of shear strengtba
6.7 Hohr-Coulumb theory mé shear strength.

6.3 HMohr's stress

6£.% Concept of pore pressure, measurement of strength
paramnsters.

&.é6 0 Divect shear, unconfined compression, Triaxial and

Yane shear tests.

6.7 Drainegd conselidated telow test), undrained and
undrainded unrondol idated tests,

7.0 Compaction of Hoils @
Tk Compaction or Qoess angd compaction Theor i es.

7.% Factors atfecting rompaction ophioun moisture
content.

2.5 Dompaction tests: standard or oroctor compantion tesh,
modi fisd coopactior :

elnde of compaoition ang control of Field

7.4 Field
comnac il an.

8.0 Stressss An Goile iztre Dietribution in Bamil Hass) 3

pmetergards theories of stress

8.7 erinciple of er position of load extension to
25 2
rase of civoular arEay 1ive loads strap Loads.
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8.3 Effect of laversd system of stress distribution.
8.4 lUse of tables and charis.
5.5 FElastic settlement ard contact pressure,

Consolidation @

9.1 foncept of consolidation process.

[
&

2 Spring analogy and Terzaghi's theory wf one
dimensioral consclidation primeary and secondary
conanlidation,

9. % Degree of consclidation.

5,4 Cosféicient of volume decrease, compression indesx,
coefficient of consolidation time factor.

.5 Settlsment calculations, normally consolidated and
pwver consolidated clavs.

Biope Btability s

101 Ceusme of siops movement failurs.

10.2 Types of slope
circular arc met

ilures, stability analysis by
od and nethod of slices.

e Z
£

1G3.% Factor of sateltyv.

10,4 Reserdlal measures.

One day field trip for soil suvrvey shall be organized.

LABOROTORIER =

1.

»)

ik

e
et 2

Determination of specific gravity of soils.
Rieve analyvsis of @

{a) coarse angregat
{h)  +ine agaregat

Determination of dtterbesrg limite of =zoil.

‘In sitw density core cuttsr and sand replacement method.

Determination of ontimum soisture content and A L mum
try density.

TR,

fir PSR
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Qet&rminatimn né shear strenghth of moil 3
(@ Uncmn%iﬁem.mumpr6$ﬁimﬂ tast .
{h) Dirsct shear hesl

() Triaxial tasl.

Petermination of coefficient of permeability.

Consolidation tests.

o Text Book of Smil Mechanics - Dr. Bengal.

2mil Mechanics - D, fLam Linohe
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) FOURDATION ENGINEERING
EG 7310 0F

s
oot

I <

Yeaar
e

na

ROBE

ae

Introduction =

1.1 Soil foundation interaction.

1.2 Functions of foundation.

1.5 Types of foundation and choice of foundation tyne,
Site Investigation 3

2,1 Field identification tesis, planning of investigation
W s,

2.# Stages and methods of zite investigetion works, gy ouned
mater investigsetion.

i
@
‘J‘i

Sampling disturbed and undisturbed sanples.

Pressrvation, trannsoortation and storage of samples.

&,

H

@
Lo

2.5 Date recording and logs of subsurface exploration,
Earth Freszurs 3

Gl Initial state of s=itress in soil mass, Active and
Fassive earth pressurs.,

§
i

3.2 Earth pressure at rest conditions.

i}

S Coulumb’ = wedge theorv.

S.4 Rankine sz theorv.

H.8 Gulman ' = construction stability of gravity walls and

R.CoDe retaining walis, having vertical or inclined
fack face, horizontal and slioping ground surface of
the retained z0il mass with or without surohargs

Poacle,

Bearing Capacity of Shallow Foundations
4.1 iltimate bearing capacity, allowabie hearing capacity.

4,2 Fodes of foundation failure Terzaghi's theor v,

4.3 Computation of uvitimate and allowshis hearing capacity
of foundations.,
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¢

P

4.4 Eftect of soundation ehapa, g ond inclination,
ereentricities od Load, over purdan prassure, groung
water and Aon-honogenecus soil conditions.

5.0 Spread Footings s
Bl Classification, USE ot spread foptingSe

oy

= 2 Design of spread faotings bearing capacity ang
sattlement of gnread footing.

5, % Permissible, potal and allowable diffmrential

settlemeni.

5.4 Design of footing for Lnid orm settlenents consbruction

) LE ey : ;
o 4 ot spread footing.

Eeupdatl ons

s

3}

r
=

N & o 1D

1A
et 9 :
3 &.1 use of mat fmundations.
b &.7 Types of mat foundations.
"1 )
ik f 4.3 Bearing capanity and settlanent ot mat fpundabions.

i 6.4 Design of mat foundation by conventional et .
9 construction of mat foundation.

il (o SR Foundgations 3

4 2.1 lse of pile foundations.

,f g Classitication of piles. soil-pilie irtprantion.
{

i

Behaviour of ginple piles and nile Qroups.

7.4 Carrying capacity of single pile and pile gQroups A

S dependent nropertiess methods of construction and
Loading conditionss setilenent of nile groupss n e

and " ioag tesi; coanstrustion ot pile foundationg.

gz i ;

of ' 8,0 Pier and Uaisson Feundations s

5.1 uee of pisr antd calsson spundations.

Classification of pier and Calenon foandations.

£

acity. O g,.% Bearing pressure for pier and calsson Foundations.
. 5.4 Design and conatruction pier and cal sunn foundationg,
sinking of Caissons, problens of sinking and ramedial

MmEmasUT B8,

pacity
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¢
.0 Coffer Dams o

2.1 Use of cotrterdams.

.2 types of cofferdams stability and ssttliement of
cotferdams construntion of cotfterdams.

10.0 Sheet Piles @
10.1 Use and itvpes of sheet piles.

10.72 Design of cantilever and deadmen and arohorage
systems construction of shest piling walls,

11,0 Foundation Construaction o
11.1 Bite preparation. ¢

11.7 Excaveiion and support. of excavation and ground water
7 in excavation and methods of controlling ground water.

' 11.3 Ground improvement: various methods of  ground
improvenant .

il1.4 Monitoring of settlement and/or deformation of
foundations and slopes.

s
ot
"

i

Monitory of pore pressure build up.

2.0 P

P

sdpet woet on foundation design and construchion.

REFERENCES =-

i. Foundation Design and Construction - Tomlinson.
o Fowndation Design and Analvsis - Bowles.

B Geil Mechanice and Foundationm Design - Teng W.Y.
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HIGHRHAY ENGTNEERXN@ i
EG B2 CE

i j Year ¢ 111
. : Fart

Lpcture
Tk i al

P
2%
o)

ik
2
i
ta
i
2]
ni

PP

0 introouction to Ty anEpno T
1.1 Introduchion
1.7 HModes of twanﬁpmftatimﬂ
1.2 History of roars
1.4 Dlassification of roads - NRB, TR
.0 Road Planning & &nginearingiﬁurvey 2
=1 Principles o Righway planning - Metwork planing

- Prefeasibility study
Feasibility study

L

@ ML ghosay alignment - Reqmiremﬁntﬁ? factors
controlling
- My ghway alignment

2y

B

lap study

i fe{mnna1 manceE Survey
) Preliminary sWVEY

) De ail swrvey

e 88 e

2. % Engineering suwvey o al

23

.0 Beonetirl Desli gn

g .1 Elemenis of o

. gemantl Oon
A
i 2.7 Eilisments od horiEnnnal aligrment
ff

2.7 Elements of vertical alignment

i 4,0 Highway Drainage =

R

i 4.1 Introduction

B 4, wrtace drainage
e

3 4.3 Sub-scil drainage
A 4.4 Cross-drainage {only culvert with design?
X 5.0 Hill Roads 8

A 5,1 Introduction




6.0

7.0

i

B
a

i

“

5I

frg

8.

REFERENCE s

fhhe Vaswani M. . -~ Hoorkes Publishing House
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T.2 Bpeciadl consideration in hiil road design (alignment,
cross-section, geonstric slements ete).

D.3 Special structures in bill road (retaining structure,
drainage structure % stability of formeticn alones .,

Highway Favement =

&.1 Introduction

6.2 Favement structure % its components
G Favement desion

.4 Behaviouw of highway materials

6.% Design of flevible pavement

.o Deaign of rigid pavesent

Louwrse Project on MHighway Design.

Transportation Engineering (1 & 111)
7 V. M. Vazirani, 8., F. Chandola ~ Khanna Publishers,
Belni — &

Highway Bngilneering

Highway Engineering _
i Ehanna 8. K., Justc C.E. L. ~ Nemchanda & Bros.,
Rewsr bwe

A Text Book on Highway Engineering and Airports
= Setgal o Rl GiiRhantt s Gy Loe B D ana R n LR
Deini.

Aivpart Flanning % Desi
= rnanna 8. K., fAroca M. G, -~ Nemchanda & Bros,
Foorbkee, UP, 1971.

rriniples and Froblems of Highwey Engineering
i Sharma M. K, , Bharma B. ¥, - Asia Publishing House.

Highway Material Testing
o Fhanna 8. K., Juseto L.E.6. - Memchanda & Bros.,
Floaie ey

# Course in Highway Engineering
7 Bindrar 8. F. - Dhaspat Ral & Sons, Delini.
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' HIGHWAY CHGIMEERING 11

gq 713 CB
Leoture v 45 : Yaar
practical ¢ o Part

1,0 Highway rateriale =
; introduction i clasaification of materials

i

1.7 fAgpregates g itz teste

i £ fumd nouns material and its tests
1

.

5.0 FRoad Construction ¢

2 Introduction to road construction technolngy

n,.2 Road construction gopi pament

2,3 Earth work in embankment and cutting
3

e

RS
LA B Luminous miv & asphalt concrete (ancluding

: IV
PO &
desiqgn}

.4 Construction rechnology of low cost roads {Farthen,y

Bravel ; W.B.M, ¥ stabilization roads)
D Conetruction of bituwninous roads
ety Banatructimn of cement concrete roads

z,0 Traffic Engineering =

Bl ineroduction
x,2 Traffic atuddes. = (road users, vehicle, speeid,y
capacitys orioin & destination, accidents % ite
preventive MEASBUT By parking).
2.3 Treffis pperation = (regulation and cmntrcl*davice)
a.4 Tratfic intersection

5,5 Road 1ighting

4,0  Highway Maintenance S

4,4 Pntrodusti on

40 ) asstfication of maintEnance

&,% Types ofF fallures o oitm CAuses

&, & Maintenancs ﬂparatimn (1w oost roadds, i bumi noats
ronad, camnent concrete vt )

4.5 Haintenance mf drainags shrustiyras

&b road

rainhenancs of shoulder. formation Slopes,
furnitures .

(Bt wrrdges 3

L

of oridoes.

L1 Definition, conponEnts of a hridge and different types

B Classification of bhridges. ;
S e investigation, Fiving MEKa §ipod, design £y om
fiood datay linear water—way, @e.onomic SPAany '
fmoation of pigrs and abutments.

i
n

Types of foundations need for bridges.
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Tunnels n%

; :
anwan

5
a
ot

e ooetion .,
runnelliing.

&.2 Tunnel G Y EY A TG .
4.5 Desigh ek tunnels

alignmemt

whane

s B Methods ok : i
b i Mebhods ok punrei b 14

1ianingdes
Gafety

L.ob

LoBORATORY 3

Tmpact
Lo gnosie = abhrasion Ve

Qi monsilty

Gedtenin
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enft
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meonomi o8 ¥

of tunnels. tunnel

L

e

ata and runnelling.
b ata and oanngl

and lighting. drainange.
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4.4 {lapacitance
4.% Capacitors in series, parallel

L
4.4 let&ga distribution in capacitors connacted in

@il 8.
4.7 Energy stored, dielectric strength, time consthant
i Chemical Effect of Electricity @
5.1 Faraday’'s laws of plectrolysis, application

o2 HElectroplating

5.7 Primary and secondary cells
5.4 Lead ~ acid accumulators, charging, discharging
5.5 Cells in series and paralliel, equivalent emf.

&y Flectromagnetism @
6.1 Magnetic field round a conductor carrying curvent
£.2 Solenocid
4.3 Cork - screw rule
4.4 Magnatomotive force (MMFY , magnetic flux, FA LK
density, magnetising force, permiability,

raluctance

B curves

i~
&5

3 ad
b
B

Magnetic circuits - seriss and parallel

i
g

Force on a conductor carrying current across a
magnetic fisld

9

# Fleming s left hand rule
C?

i

Faraday 's law of slectromagnetic induction,
Len: s law

4.10 EMF induced, right hand rle

6.11 Qualitative idea of Hysteresis angd Eddy currant losses

-_"?

. Ol Carcwiks ok

7.1 Peak, average and RMS values mf sminusoidal voltage and
current. %
]

o
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Characteristics - Lorgque & wlip, speed - tor aue

mf induction machine, regime

10,5 Universal Ef"

ot JPNPF&E“

11, Synchironous Machines =

11.1 Bynchronous speed

11,72 Fatating alsctromagnet system, it ‘s advantages

ion (gualitative treatment

ion

11.3% EMF epguation, &t : i X
onlyl . parallel poeratbion, synchroni

11.4 Svnchronous MOoLors, characteristics, V curves, Uses

i
e

rincinles of Electrical Engineering =

: Basic i nte 1- Measurement of virl bage,
current and rasi e by volh meter ang ammeter methiod,

use of

ries and parallel

v
e B
cells.
5 e e andg powar

g W meter .

Basic Electrical Engineering.

nt 1 osae 2 &, Kasatkin, M Farakalin

MIR publis 3 4
e 4N W B & e ; incipies and Practices = Hill
1tage an Book Conpany, New Yore,
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oo
3
13

voliage and current waveforms

capacitive cArey

-y -
i
F

B

LT Reactant®y impedante
7.4 impedance triangle

~aliel, series and pa allel cirouits

~
2
5 &i
s
A
8

s

iy

ooy

g Fasmnant in series and nﬁw@ 1e] circul it

4

Erower ; ROwWer Factor ehive power

7.5 Trbroduction - Ehres phase aysbam- malanced star,
delia connections

Tt Relation Behween 1ine ang phasa QUdﬁwlllﬂ“
7,10 Power in patanced 3 phase v et @
£ Transforners 3
. 8.1 principle oF actyon
et aoration
3. Yoltage and current ratlos

8.4 WYoltage regulation

T 06, Baghinegs ¢

giy . Peats

mehhio

inle of acit it EMF equation,
,;uwgn*ar“ idea of armatore
ke On pngnrmmﬁrw

e o an*
’ﬁLﬁ@?L%ﬁhﬂﬁ

g Dk mob O S, prinfiplm nf operabtion, nachk @of.

starting, sy et control

10, RAsync e GPTOUE Motors {Induction potovsl F

i

s b G riey Mag netic field - weyr kL principle

10

5 20 Eﬁﬁ%trmgtiwnal feal

p

103 Sguirrel - cage and siip — rind *vwmu of rotors
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Lecture 5
Praskiratl v 2l : Fart

ELECTRICAL RIME

RS <3

Year = 11
el

P&

E1

introduc@ion

.1 Role of electricity in modern society
Energy rescurces and ﬁwumuxtimnm
Bensration, transmission and distribution,
consumption of elec cal snergy -
gualitative trestment
1.4 Review of bhasi e
Girchhotd '= law =
reaistors, capacito

:
bt

- Lim s 1aw,
connections of

Electromagnetism @

2.1 Magnetic field round a conductor carrying current
67 s olenold
2o ok o BOEBEW rule

Magnetometive force (PWIFE), magnetic flus, flox
d?ﬂﬁitv» magnetising force, permiability,
raeluctance

X CUrvVes

Z.6 Magnetic ol ! .
2.7 Force on a conductor
magnetic field

rims and paraliel
arvving current Aaorpes a

Yo FT@M?”?'% gft hand rule

i

& i
2.9  Faraday = law of slectromagneric induction, Lenz’
Lo
2 Sioieiqb o ol ; i
211 Bualitative ia@
losses

fat hand rule
Y smie and Eddy current

Gl e tiite ¢

voltage

Al Pasgiy,
arn
E.T Phasor represenital

capacitive cirouit

gaistive, inductivey
Lhage and current wavetorms

2.3 Reactance, impedance
a4 1mgpd nee briangle
B =1 gl liel, series and parallel gircuits

L@l cireuwits
B power
svsten-balanced star,

antd

‘j”"ﬂ' x*’c*'urh 1
Demita annnatxunm
Felabtion ]
10 Fower an

@ pha%w guantities

G
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A Transformers 3
4.1 Vrlsrﬂplm md action
B, 2B e asta on
4.3 Voltage and currant ratios
4,4 Voltage regulation
4.5 Etfficisncy :
4046 Tynesy constructional 4l g umes
1‘3: | Dni:wn i””‘ﬁc.ﬁl"}. B 8
2,1 D.C. paner ator principle ot ackibn, EHF gouation.
methods of exoitatit , glemeniary idea of armature
reaction and itie effects ob parformancs

charﬁuturiwtxfa
& 2 D0, motors. arvnc»mgm

cpsration, bBack EmF

%,.% Mechanical characteris starting, speed control
L §rh g
b Asynchronous Motors (Industion Motorae) s

é i nmtatan magneh]
o Construot ional &wﬂtwf =

a Mqulrs@] - TR and siip - ring tvpes of robors
4 Cha recteristics fm"ﬂnn - elip, speed ~— L or que
= Undoversal characterist . of induction maching,
ragime of ﬂ@ﬁﬁvaﬁ“&ﬁ gl ternator

v o Fiein — worhing priﬁaiale

i Synohronous Machines &

SyneiyT Oriinas e e
motating electron
EME mouation, armaiy
Lrpatment onlyly pay
204 0 Bynoironous movbhor s,

»

advantageas
’qUﬂ}x+ ative
ﬁynrnrunlaatlmn
Vopur v es, WBEs

o i
u
b i

2. Circuit @ Davices 3
G T L s i 13ﬁ, charanteristicn, B8 tectinn

ﬁﬂﬂil”ﬂLl 0y

S e mat e bl de el Ay
e LOCRY

Fant anenus ant with time

a.%  fAutomatic STy

B.5 Firvtr'maqnwxzn

Q.4  High woltage ©

B0 Gl sohro-magne
dela Xy

current and el ce by volt

Measurenent ek o
% i MUALLmeHF mnd e e .«

g ang SANMET
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b
2 Halia mﬁaﬁurementﬁ .

Mgasuwrenent of power and power factor.
Connection of HWH meter.

e CCharacterizstics of DU machine.
i, Characteristics of &L machine.
REFERENTCES s

£ Gpplied Blectricity
7 M., Uotton,

. Basic Electrical Engir
e &, Fasatbin, M.

o Hir Fublisher, Hoscon.

oy Traneformer Principles and Fractices
o 1. B. Bibbs, Hill Book Uompany, New York.

o




Lecturs

ko

rial

Fractical

1.9

THEDOR

1.1

TYRES

i
o -
i

o
2o

b S
P 2
oy
Wt e ae

g (154/A)

MECHAMICAL TECHNOLOBY
g 516 O
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Y OF MECHAMICS
vingmatics of Machinss 2
analysis -

arnd acceleration of
a kinematic chaing

i3 2 g Yeloeity and acceleration diagrams. Static
and dynamic foroe analy g

i Friction. Belt and rope drives. Gear drives;
pimple and rw%ﬁﬂurd gear drives. Comparative
gl i ves.,

study ot

0 g The role of mechanical handling sguipment,
{ iGm ke var L aue éﬁé' tries
and theory of hoisting equlpmentu

OF FOBRICATION

Forging. sting and Welding. Their re

amnd demerits.

iple of casting - casting methods such as marid
5 their diffe

Gaz welding and Arc welding- methods and their
ﬁa¥fﬁwmﬂﬁea“ Brazing and Soldering and their
anplications.
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nf cubting tools, sel gction of cutting, mpeeds ana

fpeds 2bc. ragarding basic machine tonls 8.9 lathe,
mhapind slptting. milling drilling and grinding
machings.

.2 Introductien ro Baz and Arc walding processes,

snldering and hrazings.

4.7% Exercises

ple jobe on rentrae lathe and
ing machinas and welding.

&, & Demonatration

oo
i
B v
‘J
5

ptting milling and grinding
1 @RS .

fFof prEnaen f

i o kahop Technology part 1 and part II
By W. A. J. Chapman
Dbl i sherer English Lan LA e Bopk Spoisly
(Low priced tevt book meran}

g Thaory oOf Machings

By Dr. Jag dl”ﬁ {al and Prof. d.
Metropolitan Book Do vt i) btd.
Metail &uhhnamh dMarg, bew Delhd .

g Frooens and Materials vk Manudaciure
Ry Hmv & Landiery
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MECHANICAL TECHNOLDGY
EG Bie ME
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i.v  Thermodvnamics @

Review of gas laws, sner
First law of thermodynami
Becond §aw of thermodynamics
Statsaent - seond 1aw,

of @
(0) Conseguences of gecond 1 aw.,

v and heat,

fa)

1.4 Carnot cycle.
1.5 UOttg cycle.
1.6 Diesel cvole.

o8]

<0 inteirnal Combustion Lngines
Difierences betwoen the intarnal
and external combustion BOGINES,
Morking Princinles
(a)  Two stroke patiol
by  Four stroke petrod
£) Diesel enging.
Frinciple of operation of aie el
cooling normsily used the 1.0

+ o
Functions and properties of
Gradings.

costuetion engines

(o

@Gl ne.
engine.

Zain ing and water
SN0 NEs.,

lubrication pils.

-
g

)

A

theory of Machines

mashilne.,
Applications nf

Gad Differences: between mepchanism and
dad Working principles and the normal
{a)d Pel s

8 ) Chaings
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(el

4.1
4,7
4,3
)
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shatt
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Himnd

Lathe

mhani

My

trains

lagy

introduction to satety measures and First
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Donstruct

f brazing, solder
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@ grinding machine
mauhd fes

NG mashiine

wWor k
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Hyﬁraul}u Faphines 3

5.1 Review of Newtons sscond law of motion, linear e L um

paguation, and impulse monentum esguation.
5.2 Dynamic force exerted by fluid jet on ¢

fa)  Stationary fiat plate

(i  Incliinsd plate

() Moving ftlat plate

5.3 Principle of operation and the description of the

functions of the main components of 3
ta) Peliton turbine

{hi Francis turbine

(o) Oross flow turnioe

(i} impules reaction tuwbine

@) FReciprocating pomp

() Centrifugal pump

SRACTICAL

1.0

i
AR

ReEbE

ied
8

Werkshop Technology s

1.1 Handzon superiences with siople icbs involving s
{ay "Eloctric aro welding i
(by - Drilling
ic) Operation of lathe machine

internal Combustion Engines »

2.1 Familiarizetion with different types of 1.C. engines
by obssrving such sngines in laboratory.

e S

Worbeshop Technology
= W.AL.d. Chapman ~ English Language Book Company.

(Low priced text book series).

Theory of Plachines

i Or. Jaodish Lal and Prof. J. M.
Metropoll tan Lo SR Sl ¢ 2V R B Ul e R
Netaii Bubhbash Marg, bew Delhi.

Frocess angd Materaia of Manuafacture

iw
7 Roy & L;udlﬁ=g - Prentice Hall of India (Pvi.} wtd.,

My Deind .
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4 BASILD ELECTROMICSH
I Ef3 55% CE
Lecture L Year 3 11
Tuteorial s Fart = #®

1.0 Introdaction

1.1 Importance of electronics in modern society
1.2 Description of information transmission by
telephone, telex, teleprinter, COTV, radio
telegraphy, facsmile

1.3 Global satellite communications
1.4 Electronics used in Civil Engineering

2.0 iIntroduction to Electronic Componente and Circuite 3

2.1 Resistor, Capacitors, inductors
2.2 iIntroduction to vacuum tupe devices
2.3 Semi-conductor devices 1~ P type & N type

semi~conduntors, dicdes, transistors, F&., 1 Ll e
LED, LCD - their basic characteristics
specialities and uses

Brief description of integrated circuits (10)
iptical electronics

Fower electronics

Teiephone, microphone, speskers, megaphones
Eliectronic control svstems

3

Pt B3 R R B3
MND A s

i T.0 Ampliftiers and Oscillators s
3.1 CE, €CC and C& amplifiers - their characteristics, |
specialities and uses i
S.2 Class A,B,C and AB amplitiers - their characteristiag
: specialitiss and uses ;
H.3  Fesdhack and its impor tance
3.4 Operational amspliftisrs
Z.B Princaple of Uscillators
J.46 Bimple Oscillator circuit
4.0 Introducticon to fransmission o
i 4.1 Radio Ffrequency spectrum (freqguency ranges and theij

LR
4,2 Fodes of radio spiassions
4.3 fAntennas
4.4 Types of aodulation

5.0 Introduction to Communication Squipment

Sed Transsdtters (AM, #H
2 Receivers {4, Fi, o

L in
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Transcel vers
Mok le coms
Vi deo oommy

(Rnon
B

3
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sbdon (LT, T

Ttamebroni e instrumsnts

a.;.g

arc Messurements s

i )
PR

bhod  dmmeters, woll
mud B met
R e e G
S N b ane ey ia
&4 fpplicatiol of A-ray, § g
powipment used in Divii
S Meaasurene
tlow, tnic
antt sociay

mhmmwt@rm, meggers and
plications e

e and ultrasonic
TRl e Lng

cion using electronic instruments

Digital Electroni and Computers §

Hinary scale
Logle clroul
Counters,
Hicropy one
o Anglogue and gital computers

7.6 Application of computers in Civil Engineering

L, memory circuits

g
L

MCES 3

i Radio, Vol l > & by Marvin Tepper.

& Eisctronic Princinl - e Malvino.

4 Dourse in 2le
Instrumsntation by

i, Flectronics made mple by Henry dJacohowyts .

T Electronic Hnramwn\m-s anid %ﬁpliﬁatibn% by John D. Ryder.

ZETY .

@
m

i Digital technigue
i integrated Elecironics - Mitliman and Halkias.

i Frandation Instrunents Hanmnd.

ang PMotion Measwrenent O

i Euperimesntal G
Dover and Adans,

10, Digitel Blectronics and Computers by . Malvino.

Byzten Dy &. Fannedy .

i i i Electronic Sommani ostl

4

oo pressure, toroue, vibration, water
3 num\ﬁ»t; displacement, velocity

d
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COMPUTER PROGRAMMING AND NUMERICAL METHODES
AR e

Lecture B Year & 11178
Tutorial $oo s FPart @ A

1.0 Computers end Frogramming o

i.1 Computer conceptss; history of computer devel opments |
fundamental bardwars concepts: conputer s :
architecture and peripherals,

1.2 Binary, octal, decisal and hexadecimal number, 4
systems and conversions; bit, byhte and word: binary
coding svebters: bhinary ooded decimal svstem; machin{
Language: compiler, interpeeler, '

1.3 Problem definition, analysis, elgorithm flowchart af
coding into high &e¢el language. i

1.4 Subscrigted variables; digpenzion statements; input)s
outout statsments: date statements; conteol
statements: loop mﬁﬁiYﬂiLlQﬁT; character string
manripul abions.

1.8 Bubroutines, sodular programming concepts, program
documentation.

L. dumerical Methoos s i
21  Bystem ﬁ% linesr algebraic pousations and sclution by
elimination and iterative techniouess: Gauss '
glimination, Gauss-dordan elimination, Gauss-Seidel
1theration !
2,2 HNewton-Ranheson metnod for solving non-lineger eqguatio
sen e { “ atag . - 1
Z.3  Mumerical differentiation; numerical integration ‘
solution bys tr apexmida15 midooint and sispson’s i
rules. A
2o Wumsrical Mution of ovdinary differential eguation
splution bys Tavior series method, isproved seuler i
method, Runge-kubtta method. i
F.0 Applications

;
aei F,m ramming examples spolicable to Civil Enpineering

J

M amn s

Froblems in zurveving, strength of materials,a
fluid mechanios.




Wobes 3

- Theoryv classes Rl d e
programming ses Lol cary s

- Students will be sxpected

programs for some of the
REFERENMUIES &
1% Mumerical Methods in Fortran
Nodl M We Coratc anel Mo 8,
Mall of India (1974 .

eveEn e %dndW§ﬂ Eoh
o Francisco,

? o
L

L’ e R

st
a3 e

Mall

Ln*rmﬂu*varn of Basd o Frooramining
oy West Publishing

(159)

‘oliowed by practical

to owrite compuber
abmve numerical methods.

Zulwvadord: ~ Prentice

iy wrmgﬁamming and foplications
AV .

Int.

Inc.
R i e

of India Pwvb. Lid.,

2 For b an
Cu Joszeph Sass - Hodedn
San Francisco (19747 .
B Slemsntary Basic wi*h Gonlications
Mario V. Farina ~ Prentice Hall,
Erglewond Cliffs, New Jevsey
&, Computer Programming in tvvkrwm i
+ 8. Raja Raman ~ Prentic
pdenwe Melhl iibmﬂL9 {L%h
'ha-; "

Company
3
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UsEan & REGIOHAL PLANNING
€l 792 Lk ;

Lecture 3 Year : IV
Tutorial & i Fart ¢ B

.

1.0 Introduction to drban % Regional Flanning

1.1 Frief explanation of the concept of wban and
regional planning.

1.2 importance of this study in the oversell perspective
of the growbh of human satt]lensnts.

2o Introduction to Human Settlements - Moth Fural & Uerban o

importance of the study of human settlemnsnts to

gain insight into the complexity of thz mechaniem

ot pltnninﬁ methmﬂmlagaeb,

wmeic patterns of growth of bumsan metitlements

v o

reoctilinear gridicon ”ﬁﬁ#}gd”ﬂ ipn growth
m@aniy o dlat riverside filooclands vty b
were sesentially amrlru}tural AP @RS tm
which the rectilinear con ,1aura%;mn Was
extremsly suitable.
circular canfigurational growtnh, Wil O Was
przentially a reflection of lifestvle of
the hunters (for defasnss) . the nerdeman (who
needed maximun area and sinioum perimeter
tm pEn h,u seock), and the warriors, vl
nesded a defensive ring to heep Lhe ensmny
ot .

AR Bagdio ~ centric configurational growih,
which resulted from civrocular forms G owWing
mutward radially, with the wedgeshaped
arsas hetween the radials filling in
oragually.

LA Lod e um%sw&r%t;nnal growbh. which was
mainly restricted to gites alang the river

anits and/ srterial trads rOUtesn.

Ge B et e ﬂhat promctad the grovtin of hugsan

: B as 3

metic conditions, Yiz.: extrones o

ciimate generally tended to G BOOUrage
growih.

e ophyveical festaress again the more g e
ang hareh the pnysical featuras were, e
sparser was the denzity oF the resident
population and slower Was their arowth.

Foaiie B "Q"QUT?EQ: e availabhility of resouroes,
gepecially valuable resouroes, alwavs nad
a catalvtic effect on Qrowtng

4.0
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R teration: certain sites that wers

oS54
» wuratmq1naiiv placed in termz of defense,
conmerce, industry etc: tended to act =
focal points of growth.
WLn inrovations: new, usafurl innovations

generally tended to accelerate the st
of settlensnt design, 8g. in old
apricultural societies, such an inmovation
as the plow, which hoosted food production
by increaging the area under cultivation,
aisn minimized the duration of back~
hrwa%inq prveical labowr allowing the
armers some fres time to devote to other
wuruu:ta such as tratde, comnmerce, arts,
plEasuires 8ilc. - |

fn overview of some historical settlements to try to

wnderstand mot orly the concept of their growbth but
alen to understand the interaction of various growth
factors,

an Traditienal Urban Design and Rural Spatial

Bvatems in Mepal @

&” lanation of the morphology of rural settlements
and regional spatial systems.

Tracing the bepinning of traditional wrban dmsion in
Mepal .

SGpecial emphasis on the wrban growth ot thi thyree
main urhan centres of the Hathmandu Valliey viz.
Kathmandu, Patan and Bhadgaon, explaining how the
main urban fzatures have been interwoven into
interesting urban forms,

Focus on the Durbar Squares a3 sxemplery higtorical
wirhian design.

introdurtion to Modern Practices an Urban & Fey ioral
FlLanning @

Gn overview of some of the modern practices in wban
and regional planning with relesvant B AMDLBE
preferably drawn from new towns and citigs which have
been ibuilt sround the worid in the last -4 decades.
Exnianaticon to highlight the cmmni*"itv gt mmdern
practices as related to wban & regi ignal planning by
tpuching on the diverse activity systems, and how
they are translated into plane by nrofessionals of
various disciplines Wi work as & team to realize
the aspirations of those who are expected to live in
the plans tnat ars forawlated.

Expianation of the concept of & comprehensive Land
use plan that incorporates the various 1and wses -
residential , commercial, industrial esto.. that form
bhe Framasword of the dban structare.
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4.4 HRelevant introductory sxercises to develop a
rudimentary ability to forsulste land-use plens.

4,% Focus on the urban and regional activity svetems
andh their intra and inter-relationships.

Focrus on Integrated Rural Develonment & Rural Centrss with |
Feterence to Nepal & Development Regions and Folerisation
Centras i

5,1 Development, lUnderdevelopment and Uneven Development 3

G.i.1 Development indicators economic, social and
nevohological ]
iyl G Gpatial, sectoral and spoial inequelitish

and causes of uneven development and
economic polarization process

) Michaniems o close developmental
disparities, natural processes and
interventions

5,9 Integrated Rural Development and Rural Centres:
Concepts ;
SRR Decentrilization and growth polis 1
i T Frovisions of services and their efficiency.
Generation of income to nest basic needs i
Sia 2L Settlement polarization and continuing
opuiweard migration
TaEe 4 Hierarchy of service centres
5.5 Integrated Rural Developament in Fractice s
i SR Experience of Bangladesh and China
=4 Efforts in bepal, Caze Studies @
Tiedad FLaBL.1.R.D.
S8 2 LoD
5.4.3 P L e

(Extensive Evaiuation of one inpubt areal.
Focus on Housing @

6.3 Exwplanation of housing within the context or urban
& reoional olanning.

4.7 Housing types — private housing, nousing ., housing
for low income group, seif help, core honising,
industrialized housing, stoc.

6.3 Site planning inciuding planning of WEEEV L B .

i
b A

EMCE

The Urban FPattern )
- grthur B, Gallion & Bimon Easiver - City Planning
o Desiagn.

rpan Desion
-~ Paul D, Spreiregen — The Architectuwre of Towns
Gitvies.

e
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)
The Tragitional Orchitecture of Eathmanduw Valley
- Wolfgang Korn, !

tepalese Architecture
~ M. H. Banerise. (it ;

indian &rohitecturs
Py B owita

i

Town & Country Flanning
. B. Rane Gowda.

i
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Lourses in Slectives

The aim of the slective subjects is to have an advanced knowl edge
. th

19 selected topic or topics within subiect arsss in  which
students may have a special interast., {

il

Twe different  subiect areas will ve offered as Elective I anc
Elective 11,

Each student wiil be required to follow studies in  a salected
topic or topics within twe subiect areas in which he may have a
special  intereszt. One subject area chosen will fall  wider
Elective ! and the other under Elective 11,

Lowrses in Project

e aim of the project i= to make +he students capable of

tackling extensive problems nelated to Livil Enginesring  with
application of knowledge nained during the whole course,

Study four

The aim of the study tow is to familiarise the students with the
practicael asnecis ivil engineering projects and works.
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FROJECT  WiRK
En 784 CE

Practical 3 7 Year @ ¥
; pard: « R

Under the supervision and guidance of a member /menbers of faculty
wach student is reguired to cervy out an  individual or  group
praoject which provides opportunities for tackling extensive
actual field related problem to Civil Engineering and is reguiread
to submit a projsct repori.

a project will depend upon the interests of the

The choice of
sculty ang the fecilities available in the campus.

studsnt (sl , 3

-

A project may involve -
{a} &n sxperimental investigation,

ihy Preparation of a dissertation involving a Titerature survey
and a correlation of sxisting knowledge,

(¢) Preparation of a design for an sxiensive Civil  Engingering
PFrojech.

MOTE 3

Tha project will be conducted under the guidance o TR 1
member /members of faculty as they fit beneficial to the students.
In the initial phase the faculiy may conduct a number of lectures
and discussions as to the approach of tne prolsct. In the lattev
phase the student wi1ll be left on his own teo parsue his wew b and
tm consult the faculty whenever any problem crops up. He s d o
then submit & draft report prior ey the final report so that the
guide can correct gross sistake. The tinal report shoudid  be
submitted to the Departmen mad in duplicate.

¥
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will bhe takesn on a @tudy Tour to

Each batch of the students
study civil enginesring works and projects.
The Study Tour willbe cmpducted during a vacation after

mompletion of Wl year.
will be of Lwo waeks.

The duration of the Stuody Tour
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