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8 Electr:cal and Electronrcs Engmeer;ng' B _ For. theory sub;ects there s all. be:'5_- ob;ectwe type tests for a

= : ' P : duratron of 20 mmutes each dunng the: semester Each test shall .
. €ontain 20 ob;ectwe type questions for.20 marks.” .
wrll' be cons:dered for. awardmg 20 sessrcnals'marks For the |
-year class which shall be on yeariy basns th I be 6 tests of G

e For practlcal subjects the shai!ﬂbe a contanuous evaluatlon durmg_'- -

" marks. Of the 25 marks for internal, 15m
- . day-to-day work and 10 mairks to be aw
- Lab- Tes{(s).. 'The End Examinatios i
teacher concerned and. another member of the staff of the same :_'_3' o

rshali be:: o

o :'Umversrty where\re_ felt des ble. The__un:fcrm stribution of
© - awarding of Sessaonal miarks and Laboratory marks will he referred '

o

the sammie duration and wergi'ttage as mentioned above, However, ! . - '
the performance in the best 4 tests wrll-be ccnsrdered fer awardlng._ e

- the semester for 25 sessional marks and:50 End Examination
rks shall be awarded for
d b cnducting Internal.
1alt be. conducted by the . .

:;are not fmai : They:_are :sub;ect to 8¢ _tlny"and scahhg by the'-._-'."."

L toa Commrttee The Committee wri! arrive at'a_scalmg factor and o




i... A student shall successfully compIete a!l the I.year sub;ects from-'_ o
3 reguiar consecutive: examtnatlons and 3: supplementary B
consecutwe exammat:ons of 1. ye om: the date of admassmn NI S

.:'blndtng The .
] p_reserved in

1 AN
S cadem|c requnrement of 56 red|t_s f_rom the.i:onseGGtWe regu!ar_'_i';,': ",;;,
' and supplement ry examlnatlons of 1 year ar d frem~the regulari l /s}
1\ exam na| % yea .:_I semtzster |rrespect|ve of'whether the: ‘1'_'5'09

reqmremente of total
- from the examinations

: _ 'gular it year Semester,_e.;‘c nation _ _
: .\...ﬁum LJC G Ef @J—’\. : e
}%student shall’'earn aii the: 212 credlts offered as lnci' ated m the S

pportmg_-'- b

shalt be oft year!y pattern a
on semester pattern '




A student eliglble to appea" f_or_." he eni First Class with D_is__tincti_on e o, It

From !he aggregate .
-_ marks secured for

-} FirstClass - © .~ nol
ol ._ lessthanso%
SecondClass - -~ . | BelowB0%bitnot - - |
o less than 50%.
_Be{ﬂw 50% but na! E
: IessthaMD%

hie ge or: amendnients made shall.be
: ot ed by the;;_._ o
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2002-2003
UNIT lli: Polymer Science and Technology:

Polymerisation — Definition, Types of Polymerisation; Basic
Concepts; Plastics — Definition and Classification; Thermosetting
and Thermoplastics; Compounding and Fabrication of Plastics.

Composition, Properties and Engineering Uses of The Following:
Polyethylene, PVC, Teflon, Bakelite, Nylon, Polymethyl
. Methacrylate, Urea-Formaldehyde and Silicone Resins.

Rubber — Processing of Natural Rubber, Vulcanisation and
Compounding. Elastomers — Buna S, Buna N, Thiokol.
Polyurethane Rubber; Silicone Rubber.

UNIT IV: Water Technology:

Sources, Impurities in Water; Water Quality; Hardness of Water;
Units — Its Determination; Boiler Troubles, Water Treatment;
Lime-Soda Process, Zeolite Process, lon-Exchange Process;
Problems.

Water For Drinking Purposes and lIts Treatment; Analysis of
Water; Alkalinity; Chlorides and Dissolved Oxygen.

UNIT V: Refractories and Insulators:

Refractories — Definition, Classification With Examples; Criteria

of a Good Refractory Material; Causes For The Failure of a .

Refractory Material; Insulators — Definition and Classification with
Examples; Characteristics of Insulating Materials; Thermal
Insulators, Electrical Insulators - Their Characteristics and
Engineering Applications.

UNIT VI: Inorganic Cementing Materials:

Lime: Classification of Limes, Manufacturing of Lime, Properties
of Lime.

16

2002-2003

Cement: Chemical Constituents and Composition of Cement,
Manufacture, Setting and Hardening, Analysis of Cement.

BOOKS RECOMMENDED:
41 Text book of Engineering Chemistry by Jain & Jain.
Chemistry of Engineering Matc_airials by C. V. Agarwal.

2

3. Text book of Engineering Chemistry by P. C. Jain.

4. Text book of Engineering Chemistry by M. S. N. Raju.
5

Engineering Chemistry by Dara, Published by Pearson
Education, Asia:

17




2002-2003

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD

| B.Tech. 3—0-0-6 CE1025

APPLIED MECHANICS
(Common with Mech.Engg-Mechatronics-and
Mech.Engg.- Production)

UNIT -1

Introduction to Engg. Mechanics — Basic Concepts System of Forces
Coplanar Concurrent Forces — Components in Space — Resultant —
Moment of Forces and its Application — Couples and Resultant of
Force Systems. Equilibrium of System of Forces: Free body diagrams,
Equations of Equilibrium of Coplanar Systems and Spatial Systems.

UNIT =1l

Friction : Types of friction — Limiting friction — Laws of Friction —static
and Dynamic Frictions — Motion of Bodies — Wedge Screw, Screw-
jack and differential screw - jack.

Transmission of Power : Belt Drivers: Open, Crossed and compound

—length of belt, tensions, tight side, slack side, initial and centrifugal —
Power transmitted and condition for Max. Power.

UNIT -1l

Centroid and Center of Gravity: Centroids — Theorem of Pappus,
Centroids of Composite figures — Centre of Gravity of Bodies. Area
moments of Inertia: Definition — Polar Moment of Inertia, Transfer
Theorem. Moments of Inertia of Composite Figures, Products of
Inertia, Transfer Formula for Product of Inertia. .

UNIT - IV

Mass Moment of Inertia : Moment of Inertia of Masses, Transfer
Formula for Mass Moments of Inertia, Mass moment of inertia of
composite bodies. :

Kinematics : Rectilinear and Curvelinear motion - Velocity and
Acceleration — Motion of a Rigid Body — Types of their Analysis in
Planar Motion.

18

e 2002-2003
UNIT -

KINETICS : Analysis as a Particles and analysis as a Rigid Body in
Translation — Central Forces motion — Equations of Plane Motion —
Fixed Axis Rotation — Rolling Bodies. Work — Energy Method: Equation
for Translation, work — Energy application to Particle Motion, Connected
System — Fixed — Axis Rotation and Plane Motion.

UNIT-VI

A
Mechanical Vibrations : Definitions, Concepts — Simple Harmonic
motion —free vibrations, simple and compound pendulums —torsional
vibrations. y : ;

TEXT BOOKS :

Engineering Mechanics by Irving H. Shames — Prentic - Hall

Engineering Mechanics, by Ferdinand L. Singer Published by Row
Publishers, New York.

Engineering Mechanics (Dynamics) by R.C. Hibbeler
Engineering Mechanics of Solids by E.P.Popor an Edition, by Mariam
A Text Book of Engineering Mechanics of Solids by R.K.Bansél
REFERENCE BOOKS: '

Engineering Mechanics by lrving H. Shames — Prentic — Hall
Engineering Mechanics by Timoshenko & Young
Engineering Mechanics by Tayal

Engineering Mechanics (Statics) by R.C. Hibbeler
Engineering Mechanics (Dynamics) by R.C.Hibbeler
Strength of Materials & Applied Mechanics by IB Prasad
Applied Mechanics by Kurmi

Engineering Mechanics by K.L. Kumar (TMH)

. Engineering Mechanics by Mir Shoukath Ali & G.Swaminatham
(The Hi-Tech Publishers)

O oW N O W N
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2002-2003
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
. HYDERABAD :

I-B.Tech. ki 3-0-0-6 CE1026

INTRODUCTION TO COMPUTERS _
(Common with Mech.Engg _Mechatronics and Mech.Engg. — Production)

UNIT-I :

(Computer Awareness — Qualitative Treatment.only)

Computer, capabilities, types of computers, application areas,
computer anatomy, functional block diagram, central processing
unit, functions of ALU and Control unit in CPU purpose of
Registers in CPU, micro-processors CIRC/RISC processors,
memory functions, address, word, RAM, ROM, Cache memory
associate memory, magnetic disk, tape floppy, optical disk,
address bus, data bus, control bus, functions of 1-O devices: key
board, mouse, light pen, dot matrix printer, line printer, laser
printer, ink jet printer CRT monitor, colour monitor, CGA, Screen
resolution, Flat panel display unit, machine language, compiler,
Operating system, Types of operation systems, Number
systems, Binary, Hex, Octal, BCD Code, Character Codes, 3

methods of binary representation, of integers floating point

numbers.

UNIT =1l : Computer Programming -

Algorithm, flow chart program development steps, Basic
Structures of C Languages, C tokens, Data types, declaration of
variables, assigning values, arithmetic, relational and logical
operators, increment and decrement operators, control operator,
bit-wise operators, expressions, evaluation, input-output
operation, |F and SWITCH statements WHILE, DO - WHILE,
and FOR statement, C Programs covering all the aspects.

UNIT - Il : Computer Programming - Il

String Variables in C, declaration, reading. Writing, string,
handling functions, user-defined functions, variables and storage
classes, structures unions, pointers, file management in C,
opening, closing and | /O operations on files, C programs
covering the above aspects.

20

2002-2003

UNIT = IV : Numerical Methods — |

lterative methods, bisection, false position, Newton-Raphson,
Successive approximation method, algorithms, comparison of
iterative methods, solution of linear  simultaneous algebraic
equations, Gauss Jordon and Gauss Siedel's methods,
algorithms.

UNIT - V : Numerical Methods |l

Interpolation, Language interpratation, forward difference,
Backward difference and central difference interpolation method,
algorithms, errors in interpolation, least square approximation of
functions, linear regression. Polynomial regression, algorithms.

UNIT - VI : Numerical Methods — Il

Numerical integration by trapezoidal and Simpson’s rules,
algorithms, Numerical solution of differential equations, Euler
Method, Runge Kutta fourth order methods, Milne-predictor
corrector method, ‘algorithms, comparison of Runge — Kutta and
predictor — Corrector method.

TEXT BOOKS : :
1. Computers and Commonsense by Shelly and Hunt, 4"
Edn. PHI

2.  Programming in ANSI C by E.Balaguruswamy
3. Computer-Oriented Numerical Methods by V.Rajaraman
4 Numerical Methods by E. Balagurusswamy.

21
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_ Prism Cylinder, Pyramid

2002-2003

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
I-B.Tech. 0-0-6-8 CE 1027
ENGINEERING GRAPHICS

(Comman with Mech. Engg — Mechatronics and Mech. Engg. — Production)

INTRODUCTION TO ENGINEERING DRAWING

UNIT -1

Principles of Engineering Graphics and their significance,
Engineering Drawing — Drawing Instruments and their use —
Conventions in Drawing — Lettering — BIS Conventions. Scales
used in Engineering Practice and Representative Fraction —
Construction of Plain Diagnal and Vernier Scale.

PLANE GEOMETRIC DRAWING :

Construction of Polygons — Inscription and Superscription of
Polygon given the diameter of the Circles., Curves used in
Engineering Practice and their Constructions.

a) Conic Sections including the Rectangular Hyperbola-

General method only

'b)  Cycloid, Epicycloid and Hypocyloid — Trochoids

c) Involute.

UNIT -l

DRAWING OF PROJECTIONS OR VIEWS OTHOGRAPHIC
PROJECTION IN FIRST ANGLE PROJECTION ONLY.

Principle of Orthographic Projections Conventions Projections of
Points and Lines.

i Projections of Plane regular geometric figures.

UNIT - 1ll '

* projections of Regular Solids — Auxiliary Views.

* Sections of Sectional views of Right Regular Solids —

Prism, Cylinder, Pyramid, cone — Auxiliary views — Sections — of
Sphere.

UNIT - IV

7 Development of Surfaces of Right Regular Solids —
and Cone.

22

2002-2003

Interpenetration of Right Re ' [
_ : gular Solids — Intersection of
Cylinder Vs Cylinder, ~ Cylinder Vs Prism, Cylinder Vs Cone.

UNIT -V

ISOMETRIC PROJECTION

Principles of Isometric Projection — Iso i i
! p - Isometric Scale — Isometric

Views — Conventions — Isometric Views of lines, Plane figures,

gg?tpsile and Compound Solids — Isometric Projection of Spherical

TRANSFORMATION OF PROJECTIONS

Conversion of Isometric Views to Orth ic Vi i
, ographic Vie -
Versa conventions : i e Vioo

e

UNIT = VI
PERSPECTIVE PROJECTION

Perspective View: Points, Lines, Plane Fi l ' '
Solids (General Method only) QUERISRS Bimple

TEXT BOOKS :
1 Engineering Drawing — N.D.Bhat

2. Engineering Drawing — Narayana and K i
_ | anna
g Engineering Drawing — Venugopal -

23
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o 2002-2003
JAWAHAHLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD .
I-B.Tech. 0-3/2-0-2 CE1028

ENGINEERING PHYSICS LAB
(Common to CE, ME, Prt, Chem., Mett., PE, Mectr., MMT, and MME)

Any TEN of the following experiments are to be performed dunng
the academic year.

i Determination of Rigidity Modulus of the material of a
wire (Torsional Pendulum).

2. Study of the normal modes in a string using forced
vibrations in rods (Melde’s experiment).

3 Study of Resonance — Using audio generator.

4 Coupled Oscillator.

5. Diffraction grating. ;

6 Dispersion of Light — (Prism — Spectrometer method).

i Determination of thickness of a thin object by optical

method — Parallel fringes. :
8. Newton’'s Rings.
9. Lasers — Single slit and double slit experiments.

10. Study of electrical resonance — LCR circuit.

it Time cohstant of an R-C circuit.

12. Sonometer — Verification of laws of stretched strings.

13 Freguency of A.C. Supply.

14.55;;:/7'Magnetic field along the axis of a current carrying coil —

Stewart and Gee’s Method.
15. Optical Fibres — Numerical aperture measurement.
16. - Optical Fibres — Study of losses.

. 24

2002-2003

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD

|-B.Tech. 0-3/2-0-2 _ CE1029

APPLIED CHEMISTRY LAB
REDOX TITRATIONS :

1.  preparation of standard Potassium Dichromate and
estimation of Ferrous Iron.

2. . Preparation of  Standard Potassmm Dichromate and
estimation of Ferric Iron.

IODOMETRY :

3.  Preparation of Standard. Potassium Dichromate and
estimation of Copper, by lodometry.

COMPLEXOMETRY :

7 Preparahon of Standard EDTA solution and estlmatlon of
Cafc:u'n/Hardness of Water.

5 Preparation of Standard EDTA and estimation of Cu or
PRECIPITATION TITRATION :

6. Preparation of Standard solution of Zinc and estimation of
Ferro Cyanide.

ANALYSIS OF MINERALS :

i Percentage Purity of Pyrolusite
8. - Percentage Purity of Lime Stone.
COLORIMETRIC ESTIMATIONS :

9. Manganese in steel

10.  Iron in Cement

TEXT BOOKS :

1. Chemistry Pre-lab manual by Dr K.N.Jayaraman and K.B.
Chandra Mouli, S.M. Enterprizes Ltd.

2. Vogel's Book of Quantitative In-Organic Analysis, ELBS
Edition.

25
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: 2002-2003
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY,
: HYDERABAD
CE1030

| Year B.Tech
COMPUTER PROGRAMMING LAB

(Common with Production Engg. — Mechatronics)

1. ‘Write a C program that evaluates the following algebraic expressions
after reading necessary values from the user:

a) ax+b/ax-b
' 0 Eaid

b) 25 logx + cos 327 +|x" -y | + v 2xy
“c)  Mav2? e- (x-m/ v2s)2

2. Write a C program for the following

a) Printiﬁg three given integers in ascending order

b) Sumofi1+2+3+ _____ n
o A+xZexan_____ upto ten terms
d) x O3+ x5.’5!+ oo, . lupte 7 digit accuracy
e) Read x and compute Y =1for x>0
Y=0forx =0
= -1 for x<0

3. Write C program using FOR statement to find the following from a
given set of 20 integers. ' :
i) Total number of even integers. ii) Total number of odd integers.

iii) Sum of all even integers. iv) Sum of all odd integers.

4. Write a C program to obtain the product of two matrices A of size (3X3)
and B of size (3X2). The resultant matrix C is to be printed out along
with A and B. Assume suitable values for A & B.

5. Using switch-case statement, write a C program that takes two oper-
ands and one operator from the user, performs the operation and then
prints the answer.

(consider operators +,-/," and %).

6. Write C procedures to add, subtract, multiply and divide two complex
numbers (x+iy) and (a+ib). Also write the main program that uses
these procedures.

7. Thetotal diitance traveled by vehicle in ‘'t seconds is given by distance
= ut+1/2at whena ‘u’ and ‘a’ are the initial velocity (m/sec.) and
acceleration (m/sec”). Write C program to find the distance traveled a

26

12, Wi :
Write a C program to extract a portion of a

, 2002-2003
uand‘a’, The program should

s own time interv:
, als and re
u and'a'. peal

regunlar intervals of time given the values of '
. provide the flexibility to the user to select hi
the calculations for different values of* '

8. A cloth show room has announced the fo

on purchase of items, llowing seasonal discounts

P .
5 urchase Discaiint ( Percentage)
L A Mill Cloth L
oom items

1-100 =

101-200 5 0 5.0
201-300 75 7.5
Above 300 10.0 10.0

' 15.0

Write a C program using switch and

If st
amount to be paid by a customer atements to complete the net .

9. Gi )
Iven a number, write C program using while loo

t T
of the number. Example 1234 to be written as 4p i o

321.

10. The Fi i
ibonacci sequence of numbers is 1,1,2.3 58
recurrence relation f(n) = f (n-1) + f (n-2) = N
- n>2.

Write C program i

) using d0-while to

i s, 4 calculate and print the first m
11

W te C ut u us 1 OOp.
Tl p!’Ogl"amS tD pi’lnt the 10"0W|ng (o] p tS ll'lg or I

4 4 4 4
S ENENE: 15

G A wp o
g W N
(4. T R

4
5 5

- cha i ;
the extracted string. Assume that m charac racter string and print

with the nth character. 1ers are extracted starting

27
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£ 2002-2003

A Maruthi Car dealer maintains a record of sales of various vehicles in the 2002-2003

following form: ~ 20. Solve
: 9x!+2,\:2+4x3=0 .............. (1)
Vehicle type Month of sales Price (Rs) x,+ 10, + 4%, =6 e 2)
2v - dx + 10x,=-15 : :
1 5 ST [ J—— (3) using Gauss - sci
Maruthi — 800 02/ 87 75,000 " ' scidel method.
2. rite a computer i
Maruthi — DX 07 /87 95,000 o Chp : program to implement LaGrange interpolation
echnigue. Check the worki i ; :
Gypsy 04 /88 1,10,000 orking of thé program with suitable example.
Maruthi Van 08 /88 85,000 22. Write a computer program to implement Newton - Gregory forward
: : _ - orwar
interpolation. Check the working of the program with suitable example
23. Write a program to implement Trapezoid ;
\Write a C program to read this data into a table of strings and output . : : al method. Checkiiie piriing
of the program with suitable example.

the details of a particular vehicle sold during a specified period. The pro-
24. Write a program to implement Simpsen method. Check the working of

gram should request the user to input the vehicle type and the period (Start-
. the program with suitable example.

ing month & ending month).

25. Implement, in C, the linear regression algorithm. Check the working‘of

14. Write a function that willscana character string passed as an argument
the program with suitable example.

and covert all lower case characters into their upper case equivalents.
15, f(x) = x sin X + COS X = 0 using bisection method. Write a program &
Evaluate the root of the equation.
16. f(x)=xsinx+COSX = 0 using false position method. Write a program
& Evaluate the root of the equation.

17. f(x) = x sin X + €OS X = 0 using Newton Raphson method. Write a

program & Evaluate the root of the equation.

18. f(x) = x sin x + €OS X = 0 using successive approximation method.

Write a program & Evaluate the root of the equation.

19. Solve
Ox, + 2, + 45,7 0 o (1)
' x, o 10x,+ 4x,= Sotanli s g
2, - 4+ 0%, = 15 ............. (3) using Gauss - Jordan method.

28
20
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: 2002-2003

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD

l. B.Tech. 0-3-0-4 CE103.1

WORKSHOP PRACTICE

(common with Mech.Engg. — Mechatronics and Mech.Engg. — Production)

TRADES FOR EXERCISES :

Carpentry & Pattern Making
Fitting

Tin — Smithy

Black Smithy

House — Wiring

=

(i gl S R

Foundry

TRADES FOR DEMONSTRATION & EXPOSURE :

it Plumbing
2" Welding
Machine Shop

30
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2002-2003
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
Il B.TECH I-Semester 4-0-4 CE 2121
MATHEMATICS - II
(Common to all Branches)
UNIT =1 %
Matrices — brief review — Inverse of a matrix- by adjoint
elementary row transformations — Rank - Normal form —

eachelon form. Agumented matrix — Consistency — solution of
system of simultaneous linear homogeneous and non-
homogeneous equations.

UNIT =1l :

Eigen values, eigen vectors — properties — Cayley — Hamilton
Theorem (Inverse and powers of a matrix by Cayley — Hamilton
theorem).Quadratic forms - positive, negative definite -
Diagnolization of matrix. Calculation of powers of matrix — Modal
and sprectral matrices. Real matrices — Symmetric, skew-
symmetric, orthogonal. Linear Transformation — Orthogonal
Transformation. Quadratic forms — Reduction of quadratic form
to canonical form — index — signature.

Complex matrices : Hermitian, Skew-Herimitian and Unitary —
Eigen values and eigen vectors of complex matrices and their
properties.

UNIT =l : Fourier Series

Determination of Fourier coefficients — Fourier series — even and
odd functions — Fourier series in an arbitrary interval — even and
odd periodic continuation — Half — range Fourier sine and cosine
expansions.

UNIT -1V :

Formation of Partial differential equations by elimination of
arbitrary constants and arbitrary fuctions — solutions of first order
linear (Lagrange) equation and nonlinear (standard type)
equations. Method of separation of variables — Classification of
second order linear Partial Differential Equations, solutions of
one dimensional heat equation wave equation and two-
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-aq:vh';tc"'sE equatton under mtt:al and boundary .

“integr al theorem = Fourler sane and cosme mtegrals -
Founer -transform = Founer sine: and casine - transforms.

_*properties = inverse transforms: Flmte ‘Fourier:: transformsr_-'-'_'
.So!ution of_or!e ‘dimensional’ wave heat equatsons ‘and two
'-"'Lapiaces equat:on by Fourier : transforms. = Z-

-_!nVerse z.— transform — propertnes = Damplng ruie T
'_"aI'_and flnal value theorems: - o
Tol Solutlon of dn‘ference equatlons' e
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' mcnple and Operation of smgle phase transformer
i _uatlon Iosses efflmency&regulatlon SRR

Pnnc*ples of. operahon attern tors-— regulation y synchronous -
jpedance method = Prmmple of operation of Induction motor =
lip = torque .charactenstlcs —Application — ‘Basic pnncupies of

_ments-—-'-Permanent magnet movmg c0|t andﬁ

‘Me ec oiogy by hurml e
Mechanical Tec hnology by Kodandaraman P
_"amcaI-Technoiogy by Mathur & Domukundawar e
- Equipment & ‘Methods by Peunfy“
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UNIT — 1l

SHEAR STRESSES :

Derivation of formula — Shear stress distribution across various
peams sections like rectangular, circular, triangular, I, T angle
sections.

ANALYSIS OF PIN-JOINTED PLANE FRAMES :

Determination of Forces in members of plane, pin-joined, perfect
trusses by (i) method of joints and (i) method of sections.
Analysis of various types of cantilever and simply — supported
trusses.- Method of tension coefficients.

UNIT =1V

DEFLECTION OF BEAMS :

Bending into a circular arc — slope, deflection and radius of
curvature — Differential equation for the elastic line of a beam —
Double integration and Macaulay’s methods — Determination of
slope and deflection for cantilever and simply supported beams
subjected to point loads, - U.D.L uniformly varying load. Mohr's
theorems — Moment area method — application to simple cases
including overhanging beams.

UNIT -V
RIVETED JOINTS :

Types of riveted joints — Lap and Buitt joints — Modes of failure of
a riveted joint — Efficiency of a riveted joint — Unwin's formula —
design of lap and butt joints.

THIN CYLINDERS :

Thin seamless cylindrical shells — Derivation of formula for
longitudinal and circumferential stresses — hoop, longitudinal and

Volumetric strains — changes in dia, and volume of thin cylinders -

— Reveted boiler shells — Thin spherical shells.

36 .
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TEXT BOOKS : Ri0a=3002

1. Analysis of Structures Vol-I, by Vazirani & Ratwani
2.  Strength of Material -By Ramamrutham

REFERENCE BOOKS
1. Solid Mechanics, by Popo.r‘ N

2 Strength of Materials - ,
BC. PUNIMIA and Mechanics of Solids — Vol-I, by

3. Strength of Materials and M : :
C.S.Reddy echanics of Solids, by

Mechanics of Structures VoI-III,rby S.B.Junnarkar
5.  Strength of Materials by S.Tomshenko

Strength of Materials by And : i
i o Mo y rew Pytel and Ferdinond L.

i Mechanics of Solids by Adbul Mubeen
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
! HYDERABAD

Il B.TECH |-Semester 4-0-4 CE 2125

SURVEYING - |

* UNIT -1

CHAIN SURVEYING: Object and definition of Surveying,
Principles of surveying, classification, methods of measuring
distance, ranging a survey line — chain surveying : equipment
needed, types of offsets and their measurement, limiting length
of an offset, triangularisation with chain and tape, field work,
conventional sings and plotting, corrections 1o a measured tape
length, shrunk scales and maps, errors and mistakes in chain
surveying, cross-staff survey inaccessible points. Linear rangers,
prism square, Box Sextant. :

UNIT =1 ;

Compass Surveying: Magnetic compass — types — construction
and working of a prismatic compass, comparison, with surveyor’s
compass, measurement of bearings with a prismatic compass,
reduction of bearings, chain and compass traversing,
determination of included angles of a closed traverse from
observed bearings, plotting a closed transverse methods and
correction to closing error, local attraction and its determination
dip and declination of the magnetic needle, isogoenic charts,
errors in compass survey and precautions. r

UNIT -1l

PLANE TABLE SURVEYING : Advantages and disadvantages,
equipments, method of plane tabling, two point and three-point
problems, Lehmann’s rules, strength of a fix errors in plane table
survey and their elimination. Clino-meter, Pantographs.

UNIT =1V
Levelling: Definitions of . terms used-different types of
instruments with brief description- temporary and permanent

~  adjustments- method of taking readings and their-entry in field
~ book — methods of reduction of levels-Merits-and. demerits of
these methods- different problems-numericakexpressions for .
curvature and refraction. Combined correctic:: and ‘problems- |

40
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it : } £t
tCI:’:ﬁSSIflcatlor'l of leveling-reciprocal leveling-problems. Ghat
racer.
Contouring: Uses of contours- methods of conducting contour

surveys and-their plotting-characteristics of contour —Establishing
great contours.

UNIT -V )

Comp_utatlon of areas : from field notes and from plan by dividing
intp trlaggles, square etc. comp’fita{ion of areas along boundaries
using Simpon's rule, and their comparison, computation of areas
using plan meter, construction and working of plan meter
Embankments and cutting for a level section anﬂ two Ievei
sections with and without transverse slopes, determination of the
capacity reservoir, volume of barrow pits. T

TEXT BOOKS :

& Surveying and Levelling-part | by TP
S.P.Kularkarni . W1
2. Text quk of Surveying by C.Venkataramaiah
2. Surveying Vol-I by B.C.Punimia.
Reference Books: ;
i5 Plane Surveying — By David Clark

2. Elements of Plane Surveying by A.R. Be
Taetz, McGrawHills g by A.R. Bentonand il
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
il B.TECH CE (2126)

FLUID MECHANICS
(Common to Civil, Mech., Metallurgy)

UNIT -1

INTRODUCTION : Dimensions and units — Physical properties of fluids
specific gravity, viscosity, surface tension, vapor pressure and their
influences on fluid motion- atmospheric, gauge and vacuum pressure-
measurement of pressure. Board-on pressure gauge, Manometers:
differential and Micro Manometers- Hydrostatic forces on submerged
plane and curved surfaces — Center of pressure.

UNTI-=1I

FLUID KINEMATICS : Stream line, path line and streak lines and
stream tube. Classification of flows : Steady, unsteady, uniform, non-
uniform, laminar, turbulent, rotationaland irrotational flows — Equation
of continuity for one, two , three dimensional flows —streamand velocity
potential functions.

UNIT -1l

FLUID DYNAMICS : Surface and body forces —Euler's and Bernoulli's
equations for flow along a stream line. Momentum equation and its
application — Boundary layer along a thin flat plate — Separation of
boundary layer — Drag and lift.

UNIT - IV

CLOSED CONDUIT FLOW: Characteristics of real fluids — Reynolds
experiments — Flow between parallel process Hagen — Poiseuille’s
equation — Turbulent flow, variation of friction factor with Reynold’s
Number — Darcy’s equation Minor losses — pipes in series — pipes in
parallel — Total energy line and hydraulic gradient line.

UNIT -V

MEASUREMENT OF FLOW : Pitot tube, venture meter and orifice
meter — flow through nozzle — flow through orifices, flow over
rectangular, triangular and trapezoidal and Stepped notches —Broad
crested weirs. :

42
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| TEXT BOOKS :

1. Fluid Mechanics by Modi and Seth
2 Fluid Mechanics by A K.Jain
3, Fluid Mechanics by Bansal

| Reference Books

1. Fluid Mechanics by J.FDouglas, J.M.Gaserek and J.A.Swaffirld
(Longman)

9. Fluid Mechanics and'Fluid Machines b .
S.K.Som & G.
(TMH) y & G.Biswas
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'_-Compressnon test on wood or concrete [N
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JAWAHAF[LAL NEHRU TECHNOLOG%CAL umvsnsnv :
s e HYDERABAD R
.'"-:_.'---.:ji"IIBTECH - Semester a-0=4 CE 2221
PROBABILITY AND STATISTICS o

(Common to Computer Science, Cwal and Mechantcal
Englneenng) : S _

f-_-'_':Samp!e space and events - probablhty---. The axsoms of .
-'f._'probabnhty Some eiemeniary theorems:é_ condmonal probabmty. :

Gl - Baye s theorem

_ Y DSITRIBUTIONS:
~ Random ‘variables = Discrete and contmuous = D:s’mbut:on -
- Distribution:: funcuon--— Distributions- "—-Bsnomlal ponsson and

' ormaisdlstnbutlon = related propeme's

PHOBABILIT

R fUNIT-—.IH s
: "__*}E'.;S_AMPLING DISTR|BUTION
mples = Samp[mg d|str1but{ons of rnean

(known and unknown) Propomons sums:and d1fferences

O ONITAIV

NFEHENCES CONCERNING MEANS AND PROPOHTIONS

Point. estlmation = interval estimation = Bayesaan est1matlon
Test of. Hypothesrs = Means -and propomons o~ Hypoth951s
neerning one: and two: means—Type ‘:and Type Il errors. One
4il, two-tall tests- Tests of: SIQn:flcance---ﬁStuden- :'_test F-tests,

test- estlma’uon of propomon :

gifof least squares_ : mferences based'on: the leas
'stlmations = Curvmnear regressson ltip
anate and btvanate dlstnbutlons

: .squares €
: regr' ssuo Correlatlon for umv
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JAWAHAFILAL NEHRU TECHNOLOGICAL UNIVERSITY B
HYDEHABAD T

4o o 4 CE2222

u TtON EQUIPEMENT.

| B TECH il-Semester

BUILDiNG PLANNING AND consmuc-noN R
MANAGEMENT e e

S Bu:ldmg Bylaws and Regu!ations : _
'__filntroductzon —'.-Termmo!ogy Object;ves of bunldmg by !aws -—ji_
' Floor area ratio (FAR) - Floor space: index (FSI) = . Principles: -
___i-_-;;under!yl'ng building bylaws - clasmﬂcatuon of bua!d!ngs ——'Open'

o space: reqwrements — built up" area limitations. - Height - of
.+ Buildings = - aII _ hlckness "hghtmg and ventllat!on-'_-'
L -'--'-;requurement : ' '

andFK Levy - B
str ctlon Equment by Mahesh Verm

| ---.}f;DESIGN OF BUILDINGS R
--}Re&dentlal Bua!dmgs Mlnlmum standards for vanous parts of'..
- buildings = requlrements of different. rooms and’ their groupmg -
BN -_'characterlstlcs of varlous types of remden’ual but!dsngs

:;__'.-"Pubhc: Bu:ldmgs P!annmg of Educatlona! mststu’uons hospltais
- dispensaries,: Office buildings, banks’- ;. mdustnai buﬁdmgs
*hotels and motel b‘uﬁdlngs for recreatron : REER IR :

g of’ construc’uon pro;ects '.schedullng and monltormg it
QRN = CPM and PERT Network planmng computatlon of:_-_'
tmes and'_ﬂoats thelr s;gmhcance L R S

- Updatln' g etwork Crashmg for optlmum cost - Ftesource-
__'j_-_:'_ievehng and Resource allocatlon o R
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JAWAHARLAL NEHF{U TECHNOLOGICAL UNNERSITY
| HYDERABAD i

CE 2223

Il B-TEGH Il Semester
STRENGTH OF MATERIALS - u

: UNIT—I ' R
SR PRINCIPAL STF!ESSES AND STRAINS : RNy
“ " Ulntroduction: - “Stresses on an inclined sect:on of a bar under
s onaxial: Ioadmg-—— compound stresses: = Normal and. tangen‘{ial
“stresses  onan: ‘inclined. piane for bla)ﬂal stresses «Two
' perpendlcuiar'normai stresges. acoompanled by a state’ of 5|mp1e
‘shear -~ Mohr's cirCle of stresses = Prmmpai stresses and stralns

'- Analyti’ al and graphlcal soiutlons

*THEOFIIES OF FA!LURES

; j-introduchon Vanous Theones of tailuire like: Maxlmum Pnnc:pa
'-:i--'_-__stress theory. — Maximum : Pnnotpal strain - theory = Maximum
shear stress theory Maxlmum stram energy theory Maxlmum

'shear strain energy theory L

: NI e 3 :
_TOF{SION OF CIRCULAF{ SHAFTS : _

-Theory of pure tors_:on = Derivation’ of Torsmn equa’uons T/J
q!r ptions: made tn the theory. ‘of pure: torsmn
. mor i resistance. = “Polarsection modulus
'Power trans' tted by shafts =~ Combmed bendmg and torsion.
: DeS|gn of shaﬂs accordmg to theones of fai!ure '

: _'troduct:o Y= Type of springs = relatlon of close and open
' prmgs under axial: puII and’ aXiai coupie = spnngs m-;

Carrlage or !eaf spnngs

. 'Introduchon - Types of: co!urnns =
Ui golumns = A)qaily Ioaded compressuon members =
__:w-Eulers theorem for: long ‘columns-- assumptaons -de
‘s critical load: formulae for  various - end condmons =

:-'3_Eq(_1i_\fal_ent_- ;_Ier_tg_th:'_'o_f- a _column - slenderness ratso = Eulers
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. TEXTBOOKS

_' Strength of Materaa!s Vo! 1 S Ramamru’tham

: ::"'Ana!ys;s of Structure H by Vaznram & Flatwant

4 Strength of Materlais by Bansal

surface proﬂles dlrect step.n ethod- hydrauilc ;ump
[oF :""_Dimensional “analysis- Rayle:gh_ R
Tala 'ucklngham s pl theorem -study of Hydraulic models: ...
ric, arities-dimensionies
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o UNIT T
' CENTRAIFUGAL PUMPS i Pump _tnstailation detaﬂs—

".'-'classmcatlon-work “done- Manometnc head:- mimmum “starting:

speed “losses and- efficiencies- -specific speed -multistage. pumps-'
‘pumps’ in: paraﬂei performance of. pumps charactenstsc curves-._-" :

S NPSH»cawtahon'- :

: f:-'_ _:'Hydrauhcs F!uad Mechamcs & Hydraultc Machsn s By
PN Modi & S:M Seth. :
F%usd Mechamcs Hydrauhcs & Hydrauiac'Machmery By ¢

S Etements of Open channel ﬂow by Ran'ga Ha;u
' Mechamcs_' " & Hydraulsc Machmery
Ramadurgaiah : :
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fstahons--iowers and sngnaEs, phase of s1gnal Sate!hte statlon
Determination of heights of. S!gnals :

: "”'-Tnangu!ation Adjustient. -~ Principle” of ieast squares, Iaws of

~weights :_-norma! equatton “= Determination - of -riost: probably-
“yalues. . Station: adjustment figure. adjustment adjustment of

v trangle ‘and chain of triangles; Ad]ustment of quadn!a’ter wnth
f_centrar statlon by the method of equai shn‘ts R

A TEXT BGOKS By
Surveing 'and Levellmg Part
SVKulkarm -
Surveing:Vol. It by Dr BC Punml :
Text book ot Survemg by

: Geodet!c Surveymg Vol IH by B'aﬁiﬁi'tﬁ!.ark:.':
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i Ionger than_ the span U D ioad shorter than ’{he span lnfluence. :
orces rn members' fPratt and Warren trusses SRR

ﬁ-UNlT-V.. :
o 'INDETERMINATE STRUCTURAL_ANALYSIS '-ind'ete'r'rn'inéte,“
. Structural Analysis: —Determmataon of static and’ Kinerhatic
_mdete'mrnacres —-SOIU’HOH of :_trusses ‘Wwith! upto: two' degrees of :
' mternal and ex’(ernal mdetermmacses mCastrglraon s ’{heorem B

TEXT BOOKS SRR _ i
: of: Structures-Vol - &'f-Vo 1t by V N : Vazrrani &'

M. ‘M:Ratwan . '

.Strength ‘of Materials and Mechanr s' of Structures

by B Punmia. : _.
f Structures by Ramamrutham

by WANG-:-'
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-AHARLAL 'f_EH

i ermmatnon of Coefflcnen r
'-f-j'ﬁ'mouth piece by vanabie head method

"-"':_.__'_Cahbration of-..Hectangular Notch an

"'--"".Determmatl of

' _contractlon and fl’lCttOI’l factor
_..Venﬂcatlon of BE[‘HOU"IS equaﬂon ERE
Performance cand uttabtllty te"" on smgle stage-_-
1 'entnfugat pump R
f Performance test on recnprocatm gump

"':"'5_':'_lmpact of ]et
:::'__Performance and Spectfic speed'test on Pe!tonwheet
i Turbo: Wheel) i : o
Performance and specmc speed'test on FranCis Turbme
_(or Kaplan Turbme) S SR
" Study of Hydraulic jump
. erformance test on multl stage pump

(of

S _Su1tab|hty test on centrlfugal pump 1
b B g Any elght of the above expenments are to be conducted oy _
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UNIT Vv

'{.ntroduchon to Flnanc:tal.--_Ac co
* Dauble Entry Book keeping — “Journal —
rading - Account, - Profit and Loss Accou

ith simple ad;ustment

ntlng and Ftnanmai AnaIySIS
Ledger = Trial Balance -
nt and Baiance Sheet

ity | ratios. (i ventory turnove Ratio: and. Debtor

Capnta! Structure Ratlos (Debt—equaty Ratto and

' quick ratio),
rof

r F{_atao)
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TEXT BOOKS :

1 Reinforced Concrete Design by Dr. P. Dayaratnam
5 Limit State Design by A.K. Jain
3 Limit State Design by Ramachandra

REFERENCE BOOKS :

1. Reinforced Concrete Design by Chu-Kia wan and charales
G. Solmon (Longman)

2. Reinforced Concrete Structural Elements - Behaviour,
Analysis ;and Design by P. Purushothaman

3. Reinforced Concrete Eundamentals by Phil M. Fergnson

NOTE :
Alternate weeks two periods of drawing class should be

conducted,. The end examination paper should consist of Part —
A and Part = B. Part - A should consist of two questions in
design and drawing out-of which one question to be answered.
Part B should consist of five questions in design out of which
three to be answered. Weightage for Part — A is 40 % and Part —

Bis 60 %
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
i B.TECH |-Semester 4-0-4 CE 3123

CONCRETE TECHNOLOGY AND PRESTRESSED
CONCRETE

-4

UNIT =1 N

Cement and Admixtures : Portland Cement — Chemical
Composition — Hydration, Setting and Fineness of cement —
structure of Hydrated Cement — Mechanical Strength of Cement
Gel-Water held in Hyderabad Cement- Paste-Heat of Hyderation
of cement — Influence of the compound composition and
properties of cement — tests of Physical Properties of cement —
consistency, setting time, soundness and strength tests - Types
of Portland cement — Aluminious Cement — admixtures -
Accelerations and Retarders.

Aggregates : Classification of Aggregate — Coarse and fine
aggregates — Particle shape and Texture — Bond and strength of
Aggregate - Specific Gravity — Bulk density porosity and
Absorption — Moisture content of Aggregate — Bulking of sand-
seive analysis — Grading curves — Fineness modulus — Grading -
rGengremen;s I—:- Practical Gradings — Road Note.No.4 method'q
rading of Fine and Coars =
e arse Aggregates Gap graded

UNIT = II ‘
FRESH CONCRETE: Workability — Factors affecting woikability

.— Measurement of workability — slump test, compacting factor

test Flow Test, Remolding test, V
: ; ’ ee-bee Test and Ball
penetration test Effect of time and temper ili
. a ‘ =
Segregation and Bleeding. p. s Gl

_g:lnsnENED CONCRETE: Water/Cement Ratio-Abrams Law-

e ggfnepirqeastslc‘)-Eﬁecgve Water in the mix — strength in tension
ion — Griffith hypothesis - Influence of coa

rs

aggregate on strength — Effect of age on strength of concret:

6
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Relationship between compressive and tensile strength of -
concrete curing Of concrete-stream curing — Influence of

temperature on strength of concrete — Quality of Mixing Water,
Creep ;and Shrinkage.

UNIT = 1lI

Testing of Hardened Concrete : Compression tests on cubes
and cylinders — Factors affecting strength — Flexure test —
splitting test — Round Hammer Test — Variation in test results —
Distribution of strength — Standard deviation — coefficient of
variation. :

Proportioning of concrete mixes by British method (Modified
Road.No.4 method) (AC! method) ISI method. Factors in the
choice of mix proportions, strength. Relation between mean and
minimum strengths — Durability, Workability — Max. Size of
aggregate - Grading and Type of Aggregate -
Aggregate/Cement Ratio. Quality Control of concrete : Sampling
_ Statistical Approach — Acceptance Criteria.

UNIT = IV

Introduction; Historical development — General principles of
prestressing pretensioning and post tensioning - Advantages
and limitations of prestressed concrete — Materials — High
strength concrete and High tensile steel their characteristics —
1.S. Code provisions. Methods and Systems of Prestressing; Pre-
tensioning and post tensioning methods — Different systems of
presstressing like Hoyer System Magnel System Freyssinet
system and Gifford — Udall System. Losses of prestress; LOSS of
prestress in pretensioned and post tensioned members due to
various causes like elastic shortening of concrete, shrinkage of
concrete, creep of concrete, Relaxation of steel, slip in
anchorage bending of member and frictional losses.

UNIT -V

Design of Sections for Flexure and Shear; Allowable stresses,
Design criteria as per I.S. Code — Elastic design of simple
rectangular and | section for flexure, shear, and principal
stresses — design for shear in-beams — Kern-lines, cable profile.

66
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TEXT BOOKS :

Properties of Concrete by A.M. Neville,
Concrete Technology by S.M.K. Shetty.

Text Book of Concrete Technology by P.D. Kulkarni
RK. Ghosh and Y.R. Phaul. T

Concrete Technology by *A.M.Neville and = Brooks
(Longran) '

Concrete by Mehta (Ambuja cements 41 C.l. 1996)
Prestressed Concrete By Krishna Raju

- Prestressed Concrete By Ramamrutham

L 67
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
CE 3124

"Il BTECH |-Semester 4-0-4

WATER RESOURCES ENGINEERING — |

UNIT -1

INTRODUCTION : Necessity and importance of lrrigation.
Advantages and ill-effect of irrigation — Types of Methods of
application of Water to crops — Indian Agricultural soils -
Methods of improving soils fertility — preparation of land for
irrigation, standards of quality for irrigation water.

CROP WATER REQUIREMENTS : Principal Indian crops — their
water requirements — Crops seasons — duty, delta and base
period — factor affecting duty — irrigation efficiencies — field
capacity — readily available moisture estimating depth and
frequency of irrigation on basis of soil moisture regime concept —
Crop rotation.

UNIT -1

SURFACE HYDROLOGY — | : Hydrologic cycle — Types and
forms of precipitation — rainfall measurement, recording and non-
recording guages, density of guage network — computation of
average rainfall over. a basin — elementary concepts-
evaporation, transpiration, infillitration and run-off-factors
effecting run-off

SURFACE HYDROLOGY - Il : Method of computing run-off

from formulae, table and infiltration indices — maximum flood
discharge — Elementary concepts of unit Hydrograph.

“UNIT -1

GROUND WATER HYDROLOGY : Ground water occurrence —
types of aquifers, types of well — porosity, specific yield,

permeability Transmissibility and storage coefficient — Steady

state discharge of a fully penetrating well in confined and.

unconfined aquifers assumptions involved.

68
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UNIT -1V ;
|RRIGATION CANALS : Classification of canals — design of silt
iransporting canals by Kennedy's and Lacey's theories —
different canal section — Balancing depth of cutting, canal lining

UNIT -V

DIVERSION WORKS- | : Type of Head works — storage and
diversion workg — layout and component parts of diversion head
works — functions and design triteria of different component

arts — silt excluders and ejectors.

DIVERSION WOF{IKS — |l : Design of weirs and barrages on
permeable fqundan_ons — cause of failure and remedial measures
_ design of impervious floor by Bligh’s and Khosla's theories —
use of Khosla's theory — Use of Khosla’s formulae for computin
key point pressure and exit gradient. #

TEXT BOOKS :

1. Irrigation and Water Power engineerin : i
e g g by B.C. Punmia,

2 Irrigation and Hydraulic structures by R.K. Sharma.

3. Elements of water resources Engineering by KN
Dqgggl and J.S. Soni (New age) c

4, lrr!gat!on Engineering by G.L. Asawani (Newage)

5 Irrigation Engineering by K.A. Arora J .
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o troductlon Waterborne dlseases

- Population- forecasts; design period: — v i
..+ affecting c_trJatr_o.ns- -:fire demand water quahty 'nd 'estmg
L L drinking water. standards. i . G
. SOURCES | OF WATER :.C
< and. other . consrderations ol
- distribution: systems, = requir rements. — methods and: layouts:

i desrgn procedures = Hardy Cross . and equrvalent pipe ‘methods.
. service: reservo;rs ! torage capacﬂy o plpe specaa!ls _ 'omts_
. valves stuch as: siuice: vahles -air. valves, scour valves 'and check:

~valves. water meters - Iaysng and testlng of prpe Irnes p pump_--

‘water estimation - ;
cornbined flow ~ charactenstrcs of sewage = cyctes of: decay

g -_.-"_-'decom'posrtl n of sewage exammat:on of sewage
S BGB. Equatlon C. O D.: : :
o -;Desngn ‘of ‘sewers = shapes and matenals e sewer
'.'-_appurtenances rnanholes = mverted srphon - cafeh basms i
ing:-fanks: = ejectors pumps and pumphouses —-house

-components reqmrements = sani’(ary flttmgs traps -~
of plumbrng = ultimate disposal

nd. generai outlme .__of_. wate ,treatment umts._
e coagulatron-

' zﬁ}ﬁ.sedrmentatmn ' pnncrples _design - factors -
| n'clarmer de5|gn coaguiants feedang arrangements

_ Filtration theory - workmg of slow and raprd grawty fitters -
f frlters L= troubtes in operatlon;

"-:'i-.mulhmedia fllters - desrgn 0
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD J
0-3-2. CE 3127

Il B.TECH |-Semester
ENGINEERING GEOLOGY LAB.

1.  Study of physical properties and identification of minerals
referred under theory.
2. Megascopic description and identific

under theory.
3. Interpretation and drawing of sections for geological maps

showing tilted beds, faults, uniformities etc.
4.  Simple Structural Geology problems.

ation of rocks referred

74

¥ b 20 - FyE
JAWAHARLAL NEHRU TECHNOLOGICAL UN'V?EZ 2053
HYDERABAD RSITY

il B.TECH |-Semester 0-3-2 ok 350

ENVIRONMENTAL ENGINEERING LAB.

LIST OF EXPERIMENTS 14
‘
4.  Determination of pH and Turbidity
Determination of Conductivity and Total dissolved solids

2.
3 Determination of Alkalinity/Acidity.
4 Determination of Chlorides.

5

Determination and Estimation of total soli i ;
i 2 ids, o
and inorganic solids. rganic solids

Determination of iron.

Determination of Nitrogen.

6

~ 7. Determination of Dissolved Oxygen.
8
8

Determination of total Phospﬁorous.
10. Determination of B.O.D
11. Determination of C.0.D
12. Determination of Optimum coagulant dose.
13. Determination of Chlorine demand.
14. Presumptive coliform test.

NOTE : At least 8 ;
conducted. of the abo\_fe experiments are to be

TE)_(T EOOKS :
1. Chemistry f : e o
Mo. Can;f or Environmental Engineering by Sawyer and

2. :
Standard Methods for Analysis of water and Waste Water

- APHA

3. Relevant IS Codes.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
Ill B.TECH Il-Semester 4-0-4  CE 3221

GEOTECHNICAL ENGINEERING

Unit -1

Soil formation — soil structure and clay mineralogy
Adsorbed water. Mass volume ratio and inter-relationship —
Relative density. =

Compaction — Mechanism of compaction - factors
effecting — effects of compaction on soil properties. —
compaction control.

Unit-2

Index properties of soils — grain size analysis — Sieve and
Hydrometer methods — consistency limits and indices —
|.S. Classification of soils

Unit-3 Al

Soil water — capillary rise — flow of water through soils —
Darcy's law- permeability — Factors effecting — laboratory
determination of coefficient of permeability — Total, neutral
and effective stresses — quick sand condition — Flownets —
Uses.

Unit -4

Stress distribution in soils — Boussinesg's and Wester
gaard’s theories for point loads and areas of different
shapes — Newmark's influence chart .

Consolidation — stress history of clay; e-p and e-logp
curves — magnitude and rate of 1-D consolidation

Unit—-5

Shear strength of soils — Mohs — Couloumb Failure
theories — Types of laboratory strength tests — strength
tests based on drainage conditions — shear strength of
sands — dilatancy — critical void ratio — shear strength of
clays — strength envelopes — Introduction to stress path.

76

Text Books:

9 Basics and Applied Soil Mechanics by Gopal Ranj

) & ASR Rao S kb
Geotechnical Engineering by Purushotham Raj

3) Geotechnical Engineering by C. Venkataramah

Reference Books:
%
1) An introduction to Geoteé‘hnical to Geotechnical
Engineering — Holtz and Kovacs
2) Soil Mechanics — R.F. Craig
3)  Soil Mechanics — T.W. Lambe and Whitman
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
Il B.TECH ll-Semester 4-0-4 CE 3222

STRUCTURAL ANALYSIS - i

UNIT -1

ARCHES : Three hinged arches, Elastic theory of arches —
Eddy’s theorem — Determination of horizontal thrust, bending
moment, normal thrust and radial shear — influence lines — effect
of temperature. Two Hinged Arches — Determination of
horizontal thrust bending moment, normal thrust and radial shear
_ influence lines — Ribshortening and temperature stresses, tied
arches — fixed arches — ( No analytical question). Concepts of
cables and suspension Bridges.

17“.;

UNIT -1l

Analysis of continuous beams — including settlement of supports
and single bay portal frames with side sway by Kani’s method.

'Slope; eflection method : Derivation of slope deflection eguation

includ':ih'g settlement of supports — application to continuous
beams.

UNIT - il

Moment Distribution method — Stiffness and carry over factors —
Distribution factors — Analysis of continuous beams with and
without sinking of supports — single bay, single storey portal
frames — with and without Sway — Substitute frame analysis by
two cycle moment distribution. Introduction to flexibility and
stiffness method of structural analysis- — Matrix- approach,
application to continuous beams. ;

78

2002-2003

UNIT = IV
|ntroduction to matrix analysis — Flexibility methods.
UNIT V
Stiffnes“s method; Introduction to finite element method —simple
applications. ;

Pk
TEXT BOOKS : .
¥ Analysis of Stfuctures — C.S. Reddy
2 Theory of Structures by Ramamrutham
3. Theory of Structures — R.S. Kurmi
4 Structural Analysis (Matrix Approach) by Pundit and Gupta
REFERENCE BOOKS :
i, Elementary Structural Analysis by Norris, Willium, Ufku
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD

Il B.TECH Il-Semester 4-0-4 CE 3223

STRUCTURAL ENGINEERING
DESIGN & DRAWING - Il (STEEL)

UNIT -1

Welded connections: Introduction,  Advantages - and
disadvantages of welding-Strength of welds-Butt and fillet welds:
Permissible stresses — IS Code requirements. Design of welds
fillet weld subjected to moment acting in the plane and at right
angles to the plane of the joints, beam to beam and beam to
Column connections. :

UNIT -1l

Beams : Allowable stresses, design requirements as per IS
Code-Design of simple and compound beams-Curtailment of
flange plates, Beam to beam connection, check for deflection,
shear, buckling, check for bearing, laterally unsupported beams.

UNIT I
Tension members and compression members : General Design

‘subjected to direct tension and bending — effective length of

columns. Slenderness ratio — permissible stresses. Design of
compression members — built up sections — Design of lacings
and battern. Design principles of eccentrically loaded columns,
splicing of columns.

UNIT - IV ‘

DESIGN OF COLUMN FOUNDATIONS : Design of slab base
and gusseted bases.

ROOF TRUSSES : Different types of trusses — Design loads —
Load combinations | S Code recommendations, structural details
— Design of simple roof trusses involving the design of purlins,
members and joints — tubular trusses

UNIT -V :
Plate Girder : Design consideration — | S Code recommendations
Design of plate girder-Welded — Curtailment of flange plates
stiffners — splicings and connections. Gantry girder impact
factors - longitudinal forces design of Gantry girders.

80

. . 2002-2003
1. Structural Designs and Drawing By N. Krishna Raju
2 Design of C_oncrete & Steel by Ramachandra
3. Design of Steel Structures by P. Dayaratnam.
4 Design of Steel Structures by A.S. Arya & J.L.Azmani
1
HEFERENCE : .
1 Steel Structures Design and Behaviour by charles G.

Soloman and J.E. Johnson

NOTE :

Alternate weeks two periods of drawing ¢

conducted. - The end examination paper shguld lfi:ﬂos:sissthc?fu:f”artbf
A and Part - B. Part- A should consist of two questions in design
and drawing out of which one question to be answered. Part —gB
should consist of five questions in design out of which tﬁree to be

~ answered weightage for Part — A is 40 % and Part —B is 60 %
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
*  HYDERABAD
CE 3224

il B.TECH ll-Semester 4-0-4

WATER RESOURCES ENGINEERING - li

UNIT -1
RESERVOIR PLANNING: Types of reservoirs — Investigations
for reservoir planning — selection of site for a reservoir — Zones
of storage in a reservoir-yield and demand-mass curve and
capacity of reservoir-estimation of life of reservoir.

UNIT -1l :
DAMS : Dams and their classification — merits and demerits of
various types of dams-physical factors governing selection of
types of dam -selection of site for a dam-forces acting on a

gravity dam.

UNIT =11l
GRAVITY DAM : Types of failure and stability requirements —

principal and shear stresses-elementary profile and practical

profile of a low dam- limiting height of a low gravity dam —

stability analysis of a gravity dam-drainage gallery and.

construction joints.

UNIT - IV
EARTH DAMS : Types and classifications-causes of failure of
earth dam-criteria for safe design of earth dam-phreatic line flow
— control design criteria for filters.

SPILLWAYS : Types of spillways-ogee, side channel, siphon,
shaft, chute-design of ogee spillway-emergency spillways -
types of spillway gates.

UNIT -V

ENERGY DISSIPATORS : Types of hydraulic jump-jump height:

and tail water rating curves-types of stilling basins-selection of
types of energy dissipater based on different conditions — stilling
basin appurtenances.
CANAL REGULATION WORKS : Canal falls-necessity and
- location of falls-classification of falls-head regulator and cross
regulator-Irrigation outlets-modular and non-modular.

82

2. Varshney, Gupta & Gupta

ROSS DRAINAGE W 2002-2003
G : ORKS : Necessity and Design princi

| c
of aqueduct, under Tunnel, super passage and |9V91%rozsin gl[f)les

TEXT BOOKS :
Punmia & Pand o
1. ande P.B.B.L
Engineering. AL : Irrigation & Water power

Hydraulic Structure : Theory & Design of

3, Garg : Irrigation Engineering and Hydrauli
4. Irrigation Engineering by K.F?'.Arora.y . Strugtures.
83
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD

Il B.TECH ll-Semester 4-0-4 CE 3225

ESTIMATING QUANTITY SURVEY AND VALUATION

UNIT -1
General items of work in Building - Standard Units Principles of

working out quantities for detailed and abstract estimates —
Approximate method of Estimating.

UNIT =1l
Detailed Estimates of residential Building.

UNIT -1l
Rate Analysis — Working out data for various items of work over

head and contingent charges.

UNIT -1V
Contracts — Types of contracts — Contract Documents —

Conditions of contract, Valuation.

UNIT-V -
Standard  specifications  for different items of building

construction.
NOTE : NUMBER OF EXERCISES PROPOSED :

1.  3-inflat Roof & 1in Sloped Roof
2. Exercise on Data — 3 Nos.

TEXT BOOKS
1. Estimating and Costing by B.N. Dutta

o Estimating and Costing by G.S. Birdie

REFERENCE BOOKS :
1. Standard Schedule of rates and standard data book by

public works department.
2 . S. 1200 ( Parts | to XXV — 1974/ method of

measurement of building and Civil Engineering works —

Bl.5.)
3 Estimation, Costing and Specifications by M. Chakraborthi

4. Valuation of Real properties by R.C. Rangwala.
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JAWAHARLAL NEHRU e
TECHNOLOGICAL UNIV
HYDERABAD \ .
il B.TECH ll-Semester 4-0-4 CE 3226

TRANSPORTATION ENGINEERING

H‘|GHWAY ENGINEERING ;

%
UNIT -1 J
HIGHWAY DEVELQPMENT AND PLANNING Highw:
Devempment lnslndla — Plans — Road Patterns — ﬂixiignrrg:\cantay
Engineering — urveys for highway locations — i d
reports. ; Drawings and
Highway eometric Design : Elements of cross- i i
distance — Horizontal and Vertical Alignment. ki

UNIT =1
TRAFFIC ENGINEERING : Traffic Studies : .

- : = es : Volume, i
destlgat!or? tstudies: accident studies — Traffic signsofgg;?ig
islands — Intersection design — All grad
intersections. grade and grade — separated
UNIT - 1ll
Highway Design construction and Mai

. : aintenance i
bcfnstmnon and maintenance of - gravel water-E:;gdn
ituminous pavement T :
e P ‘ and concrete pavements — maintenance of

RAILWAY ENGINEERING :

UNIT = IV
;egg;r;eg} \r.\;y con"aponents . Rails — types — defects — Creep
ils — sleepers — i il
gnd e p types, ballast of fastenings — rigid
S ﬁ;&é{écvlizgmgn : Gra@e compensation, Degree of curvature —
e ation — negative super elevation — transition curves —
ening of track on curves — speed on curves. Signaling

‘& Interlocking Systems.
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UNIT -V b

- — Tax way
Airport Engineering: Components of airport- Runway
—l'rrpermma?bmldmg Orientation of runway — wind rose diagram
— components of aircraft — Difference of runway payment design
to Highway payment design (only factors no details).

TEXT BOOKS

1. Highway Engg., by S.K. Khanna and C.E Justo.
2 Highway Engg., by Kadiyali

3 Text Book of Railway Engg., by Arora and Sarma
4. Text Book of Railway Engg., by Rangwala.
5

Principles of Transporation and Highway Englneermg by

G.V.Rao
6. Airport Engineering by Khanna & Arora.

2002-2003
AHARLAL NEHRU TECHNOLOGICAL UNIVERSITY -
HYDERABAD -

CH Il-Semester 0-3-2 CE 3227

GEOTECHNICAL ENGINEERING LAB
EXPERIMENTS 3
berg’s Limits. B

| density-core cutter and sand replacement method
1 size analysis

eability of soil, constant and variable head test

riments may be completed.

BOOK
ent of Engineering Properties of Soils

! Saibaba Reddy & K. Rama Sastri
ot
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY'
HYDERABAD ‘

0-3-2 CE 3228

lll B.TECH Il-Semester
BUILDING DRAWING

SIGN CONVENTIONS OF THE FOLLOWING:

Brick, Stone, Plaster, Sand, Concrete, Glass, Steel, Cast
iron, copper alloys, Aluminium alloys etc., Lead, Zinc, tin,
white lead etc,, Earth, Rock, Timber and Marble.

(PLATE 1)

BONDS:

English bond & Flemish bond odd & even courses for
one, one and half, two and two and half brick walls in
thickness at the junction of a corner (PLATE No.2)

DOORS WINDOWS & VENTILATORS: Panelled Door —
panelled and glazed door, glazed windows — panelled
windows — Swing ventilator — Fixed ventilator (PLATE.

No. 3)
4. TYPES OF ROOFS:

_ Couple roof — Collar roof
post truss. (PLATE.No.4)

b - SLOPED ROOF BUILDINGS (PLATES.No.5)
_ FLAT ROOF BUILDING (PLATE.No.6)
6. TWOSTOREYED BUILDINGS (PLATE.No.7)

COLUMN TYPE BUILDING (PLATE.No.8)

h specification to draw, plan,

7 Given line diagram wit
elevation (PLATE.N0.9,1 0)

sections section and

TEXT BOOKS: . :
1k ‘\' ‘Series & ‘B’ Series of JNTU Engineering.
College, Anantapur, '

88

— Kind Post truss — Queen

JAWAHARLA ek
o L NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
IVB.TECH I-Semester a4 CE 4
4-0-4 E 4121

F‘
OUNDATION ENGINEERING
Unit -1
Soil Exploration — Ne
gynamnc_s & Static Boring and Saﬁrﬁ%?ds L e
enetration Tests — Plate load o iacc —

shear test — plannin test — Pres e
Fvestigationyepart 9 Of programme and preparation ofvasr;ﬁ

. Unit =11

Earth slope stability : Infini

: y : Infinite and finite

Iﬁ::'{gei I factors of safety of infinite slopél;t r_l SIOP_as_ — types of

i dopes ~ stability analysis by Swe d?Yﬁ&S of failure of
lard method of slices — Stability of e ish arc method,

conditions. ‘of earth dams for different

Unit — 1l
Earth pressure Theories: i :
| s: Rankin’s theory of
earth pressures in layered soils —. Couloymb‘se aelhﬁﬁrgfsure o
essure

theory — Culmann’s and tri
- trial wedge graphi
of retaining walls — stability of reta?nin% V\Far)allllgaI methods

Unit - IV
Shallow F i
L i)usn:fzncéns . Types - choice of foundation — Locatio
P earing Capacity — Terzaghi's theor >
g pressure based on N- value = allowabley t;;afe
ing

pressure; safe bearing capaci
: pacity and sett
test — allowable settlements of struc:tureslement HOm Pl

Unit -V
Pile Foundation — T i
- ypes of piles — Load carryi i
g;isa nt])iaseq on static pile formulae - o anc)i, HBQ ;a‘iﬁcgy el
capac'tc palg formulae - Pile load testing — load i
ity of pile groups in sands and clays. gy
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TEXT BOOKS: |
1) Basics and Applied Soil Mechanics by Gopal Ranjan &
ASR Rao

2) Geotechnical Engineering by Purushotham Raj

3) Geotechnical Engineering by C. Venkataramah
REFERENCE BOOKS:

1) Principles of Foundation Engineering — B.M. Das

2) Foundation Analysis and Design — J.E. 'Bowles

3) Analysis and Design of Substructures = Swami Saraﬁ

B o

Publishers.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
.HYDERABAD
IVB.TECH I-Semester ' 4-0-4 CE 4122

STRUCTURAL ENGINEERING (DESIGN & DRAWING)-Iil

UNIT -1 -

SLAB BRIDGE: Introduction to R.G. Bridges different types of
bridges — Economic span length — |.R.C. loading and other code
provision — Effectiveé width method of analysis — Working stress
Design and detailing of deck slab bridge for I.R.C. loading.

UNIT -1 :

T-BEAM BRIDGE : Introduction, wheel load analysis — B.Ms in
slab — Pigeaud’ s Theory — Analysis of longitudinal girders by
Courbon’s theory — working stress design and detailing and of
R.C. T-beam bridges for I.R.C. loading.

UNIT -l

'PLATE GIRDER BRIDGE : Introduction to steel bridges — Deck

and through type of Bridges — Indian Standard railway loading —
Code provisions — Structural design and detailing of plate girder
Bridge. ;

TRUSS BRIDGE : Structural design and details of simple steel
truss bridge for railway loadings — Foot bridges.

UNIT - IV

STAIR CASES : Technical terms - General design
considerations |.S.Code provisions — design and detailing of
simple types of R.C. stairs.

_UNIT -V

WATER TANKS :. Working stress Design and’ detailing of
various components of R.C. Intzetype of tank excluding staging.

NOTE : Alternate weeks 2 periods of drawing class should be
conducted.  The end examination paper should consist of Part
A and Part B. Part A should consist of two questions in Design
and Drawing from (RC & Steel Bridges) out of which one
Question is to be answered. Part B should consist of five
question set from remaining units out of which three questions
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" % d
are to be answered, Part A should have a weightage of 40 % an
Part B should have a weightage of 60%

‘ Reinforced Concrete Design by Dr P. Dgyal_-atnam.h L
'Reinforced Concrete Design by Chu-Kia wang, Cha
G. Salmon. . =
Advanced R.C.C. Design by Krishna Raju. s
Design of Reinforced Concrete structures by -
~ Ramamurtham.
. Essentials of Bridge Engineering by Ponnuswamy.

s SRS

o

REFERENCE BOOKS S
1. Design of Reinforced Concrete Structures by Vazirani &
Ratwani. i
Desing of Steel Structures by Vazirani & Ratwani
Design of Steel Structures by Arya and Azmani

Bridge Engineering by D.R. Pathak

Bridge Engineering by S. Ponnuswamy

Concrete Bridge Practice by V.K. Raina

(Analysis, Designed and Economics) -

Py, e o

B2

) 2002-2003
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD .
IV B.TECH |-Semester 4-0-4 CE 4123
FINITE ELEMENT METHODS
Unit -1 .~

Introduction: Concepts of FEM - Steps involved — merits &
demerits — energy principles — Discretization - Rayleigh —Ritz
method of functional approximation.

Unit I

Principles of Elasticity: Stress equations — strain displacement
relationships in matrix from —plane stress, plain strain and Axi-
symmetric bodies of revolution with axi-symmetric loading.

Unit -1l

One Dimensional FEM : Stiffness .matrix for beam and Bar
element shape functions for 1D elements —Static condensation

- of global stiffness matrix — solution —initial strain and temperature

effects.

~ Unit-1v

Two Dimensional FEM : Different types of elements for plane
stress and plain strain analysis — Displacement models —
generalized coordinates — shape functions — convergent and
compatibility requirements — Geometric invariance — Natural
coordinate system — area and volume coordinate — generation of
element stiffness and nodal load matrices — static condensation.

Unit-V

Isoparametric formulation — Concept, different isoparametric
elements for 2D analysis formulation of 4 —noded and 8-noded

03
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JAWAHARLAL NEHRU TECHNOLOGICA . UNIVE :RSi
YEJERABAB].

e TECHZ-: 'Semester

graphlcs De5|gn__ Work: statron_ :
lnput dewces 'j__Cursor contro! dewces

'__Soft Ware Confugura’tlon of a graphic sys aphics system-
.graphics package graphlcs Twa dfmensmnal ransfo rmation’'=
.Three d:mens;ona! transfor a €

- Stlffness propertaeso members element'
and. structure stlffness formulation co- ordinate - transformatlon_'_}.

and global assembly—Boundary conditions. "Appllcat!on to plane-._."
pm-jomted trusses and ng:d 10|nted plane fram : :

te. Difference Method -~ Dn‘ferentlal equat!on of'beams 'and'f:'_-f' (.
p?ates = So!unon of. beams and’ plates: problems = ‘Boundary

ondltlon b Beams onelastic: foundations = Raft foundation’

supported on e!asttc sub gradei '-Soiutlon 'smg finite: dlfference'_ : :

ar Programm:ng (l) Slmplex' Method' Standard form of i
inear programming problem Geometry of linear programm;ng.-' S
ms’ = Definitions ' and  theoren: :Solution - of ‘system:of -
near simultaneous equatlons = Plvota} reduction Simplex: T
igorithm: — - Two phase of the' snmpfex methcd 'Add:tlonal G
P"'atton' RN RIS - o




2002 2003

.-:--:'L|r.aear' Programmtng (H) _...:i'jAddltlonaI topacs  ‘Revised- samplex
: -"method Duality ‘i finear’ programming - ‘Decomnposition -
" principle = Sensutlwty or post optlmahty ana!yms Transponatlon

.' problem'

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVEHS.
HYDERABAD :

- IV B TECH I Semester

SOIL DYNAMICS_.AND MACHINE FOUNDATIONS
i -';(ELECTIVE '

._'_5_'REFEHENCES : BOOKS_ e
4. Computer AtdedDemgn and Manufacturmg'-
"_:.Groover &CW _Z|mers Jre. L

: _ - general 7requ ements demgn s
cnter:a fo:' machme _foundat ns- - permissible 'mphtudes and_'_'_.'

c t. force and . rotatlng ‘mass type
|on" steady state wbratlons = _Iogarlthmlc-_ SRR

: :—.sonl system ; Ba'rkans and IIS a Hi
methods of determanmg natural frequenc f

:.':.Computer ﬁrografnmmg and Engmeenng A”a‘YS'S L LES
- Syal S.P. Gupta. "

"':Computer Alded' Desugn _'

C-Q'S' Krishna Murthy & :S.__‘.

_urpose-f. and. ﬂ.'.léll'.f_
‘Elastic’ waves: and “their
etermsnation of shear modulus

_ of . soil: for'-dynamlc
expenmental determmanon
charactensncs = Expenmental

pressure concept-

. Pauwsanalogy . .
of'foundat;on soﬂ systems (Concept only)” SRS

_mples of desugn of foundatsons for recnprocatlng and lmpact3 S
pe 'fmachme as periS Codes B :

yration: IISOJatIOH - types and methods;of' |solat|on - ssofatmg S
matenals and thelr propertles i . :
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JAWAHARLAL NEHRU TECHNOLOGICAL unwsnswv L
i HYDEHABAD

3 2(_)_9_2;.2_00'_3' .

_REFERENCE BOOKS |
4.0 Hand Book of :
"Srmavasulu and Valdana.th- R : o

: -":Sml Mechamcs & Foundation Engmeenng by B C- _

~ Mdchine 'ﬁ__Founda’uons by S

2 _' IV B TECH I Semester

' ;' Analyms and De5|gn of"- Founda’slon and _retasnmg_.
structures Sham Sher Prakets Etai i 8

'Vibration of Sosls & Foundatlons = Rlchant _Hai & ':

{ '|l D "'nam:cs of Shamshare Prakash

:-. El A Methodologues‘ mtroductron, Cnterla for the selection: of EIA}_;' R
: Methodo!ogy E FA methods Ad»hoc methods 'matrlx met_hods‘:_.';_ S

: _overiay m_ethods Cost/Beneflt Anafy5|s

UNIT-!EI S :

rhpact of Develcpmental A \ntres and. and use. fntroductlon G
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