SYLLABUS & WEIGHTAGE OF QUESTIONS

FOR WRITTEN EXAMINATION
Advt. No. 05/2016

»SPECIAL RECR UITMENTDRIVEFORPERSONS WITH DISABILITIES (PWDs)

“TartA

~General Knowledge, General Intelhgence, : _ : -Weightége 30%
General Aptitude, English etc. ‘ . ”
Part-B
Questions on subjects relating to o Weightage 70%

Educational Qualifications

SN T

RN

Financial Accounting/Corporate Accounting

Business Laws/Corporate Laws with emphasis on Companies Act 2013
Business Organization and Management -

Income Tax Law and Practice/Corporate Tax Planning/Indirect Taxes
Cost Accounting - »
Financial Management with emphasis on evaluation of Projects, fund raising
options, working capital management, risk mitigation, strategies in general
Auditing with special emphasis on accounting standards

E-commerce ,

. Financial Markets, Institutions and financial services

0 Fundamentals of investment

Preparation of salary and staff related payment

Processing the proposal of procurement (Capital/Revenue Nature)
Opening of LC/Payment of Engineering/works bills

GOI Guidelines on approval of project and investment in Joint Venture
Cos. By CPSE '

Working knowledge of Tendering procedures

Business Communication

Knowledge of SAP



»

Part-A -

- General Knowledge, General Intelligence, Weightage 50%
General Aptitude, English etc.
Part-B
Questions on subjects relating to - Weightage 50%
Educational Qualifications ‘
B " | TOPIC
PAPER-I (Objective)

(A) Subject Knowledge

o Performance Management & Reward Systems

° Recrultment & Selection

e Industrial Relations — Trade Unlomsm )

* Organizational Theory, Structure & Design

e Compensation & Benefits — Strategy & Plan |

e Strategic Business Processes Outsourcmg

* Human Resource Information system

o Training & Development

Accounting and finance for Managers -

Management of Public Enterprises

Business Ethics & Corporate Social Resp0n31b1hty -

Wage & Salary Admlmstratron

Behavioral Communication and Relationship Management

Conflicts and Negotiations

Leadershlp Power & Politics

Knowledge Management

Emotional Intelligence & Manager1a1 Effectlveness

Right to Information Act

Management of Contract Labour

: Const1tut10n of Ind1a

Contemporary issues in HRM

Organizational Development & Team Burldlng

HR Matrices for Orgamzatlonal Value Addition

Innovation Management

Personality Development & Busmess Communications




|

e Labour Laws: Minimum Wages Act, Payment of Bonus Act, Payment of

Wages Act, Maternity Benefit Act, Wrokmen’s Compensation Act,

- Industrial Employment Standing Order Act, Provident Fund Act, Inter State |-
Migrant Labour Act, Contract Labour (Regulation and Abolition) Act,
Conciliation Act, Industrial Disputes Act, Factones Act, Payment of
Gratuity Act, Trade Union Act.

e Disciplinary Proceedings

PAPER-II (Descrlptlve)

(B) Comprehenswn & Essay Wr1t1ng
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Part-A
General Knowledge, General Intelligence, Weightage 30% -
General Aptitude, English etc. | | |
o | Part-B -
Questions on subjects relating to | . Weightage 70%

Educational Qualifications

1. Circuit Theory: Circuit components network graphs; KCL, KVL; crrcunt analysis
methods: nodal analysis, mesh analysis; basic network theorems and applications;
fransient analysis: RL, RC and RLC circuits; sinusoidal steady state analysis;
resonant circuits; coupled cerUItS balanced 3-phase circuits; Twad-port networks.

2. Signals and systems: Representation of continuous and discrete'ﬁme signals;.
shifting and scaling operation; Imer hme invariant and causal systems Fourier,
Laplace and Z transform :

5~ 3. Instrumentation: Insulation megdger, earth megger, Kelvin's Double bﬂdgé,'_
e Quadrent electrometer, Rotating sub standard, TOD meter.

4, Electrfcal Machmes. ) :

a. Transformers: Constructional details - Pnnc:ple of operation - vector diagrams
on no load and load - regulation and efficiency ~ equivalent circuits and tests for
the determination of parameters of equivalent circuits — types of three phase
transformers and then' appl;cahons Scott connection of transformers

b. 3-Phase Induction Motors: Principle of operauon Cage and Slip ring motors
~ torque slip characteristics — methods of speed control. ‘

c. 3-Phase Alternators: Principle of operation and constructional detalls - types =
of Alternators ~synchronous impedance — voltage regulation ~ short circuit ratio -
and its importance — phasor diagrams of round rotor and salient pole machines
— synchronization - behavior of an alternator connected to infinite bus — effect of
varying excitation current and mechamcal torque ~ power angle curves'— — controf
of active and reactive powers :

N

.d. 3-Phase Synchironous Motors‘ Principle of operation — torgue developed and
~ methods of starting — V" and Inverted V curves — effects of variations of
excitation — synchronous condensers.

e. Single phase induction Motors: Types of siﬁglé phase motors —~ .Types of
Singte phase induction motors — characteristics and methods of starting —
shaded pole induction motor.
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5. Transmission & Distribution: Line constants ~ Inductance and Capacitance

calculations ~ Representation of over head Lines — Short, Medium and Long lines — .

ABCD constants ~ Mechanical Design - Seg, Tension Calculations, Tuned iner

Lines.

a. Over Head Line Insulators: Types-of insulators ~ Potential dastnbutaons over a
string of suspension insuiators — string efficiency — Methods of improving -string
efficiency. : -

b Underground Cables: Insufation of cabies Grading of cables — Capacitance
Measurement in cables — Testing of Cables ~ Power frequency withstand tests.

c. Fault Calculations: Balanced -f’auitr calculations on systems - Symmetrical
components — Types of faults ~ Analysis of unbalanced faults.

d. Protect:on Characteristic of Relays ~ Over current, dtrecttonai and distance .

protection of lines.
Protection of Altemators against stator faults, rotor faults, loss of excitation,
unbalanced loading, overloading, failure of pnme-mover Over speeding and

over voltage. Protection of transformers agamst winding faults, overloads and
extemai short circuits.

e. Circuit Breakers: Air-biast, oil, minimum oil, vacuurn ~ suiphur hexafiuoride and
d.c. circuit breakers ~Relative merits and demerits.

6. Power System Protection: Principles of over. current, differential ‘and distance .

protection. Concept of solid state relays. Circuit breakers. Computer aided

protection: Intraduction; line bus, generator, transformer protecticn numeric relays
and application cf DSP to protection.

7. Microprocessors and Mkcrbcomputers: PC organisation; CPU, inst(ubtion 'set,.

register set, timing diagram, programming, interrupts, memory interfacing, ¥O
interfacing, programmable peripheral devices.

8. Analog and Digital Electronics> Characferistics of diodes. BJT, MOSFET,

amplifiers ~biasing, equivalent circuit and frequency response; oscillators and
~ feedback amplifiers; operational amplifiers - characteristics and applications; simple
active filters: VCOs and timers; combinational and sequential logic circuits;
multiplexer; Schmitt trigger; multivibrators; sample and hold circuits; A/D and D/A
converters; 8-bit microprocessor basics, architecture, programming and interfacing.

L :
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- 8. Power Electronics and Drives: Semiconductor power diodes, transistors,

thyristors, triacs, GTOs, MOSFETSs and IGBTs - static characteristics and principles

“of operation; triggering circuits; phase control rectifiers; bridge converters - fu!ly
controlied and half controlled; principles of choppers and inverters; basis concapts
of adjustable speed dc and ac drives.

10. Fiber Optic Systems Muitzpiexmg Time division multiplexing, frequency division

multiplexing, optical properties of materials, refractive index absorption and
emission of light, optical fibers lasers and optoelectronic materials, fiber optic links.

. - Yy
11. Digital Commumcat:on Pulse code modulation (PCM), drﬁ’erentla: pulse code
modulation (DPCM), delta modulation (DM), Digital modulation and demoduiaﬁon

schemes: amplitude, phase and frequency Keying schemes. (ASK, PSK, FSK). Error .

control coding: ‘error defection and correction, linear block codes, convolution

codes. Information measure and source coding. Data networks, 74ayer
. architecture. o o
12. HVAC ' : \
" a. Fundamentals - Air properties, psychcmetry bas:c processes, for HVAC
system
13. PUMPS . _ . ‘

a. PUMPS: Water lifing devices, classification of pumps, centrifugal pump and its -
characteristics, specific speed NPSH and cavitation, selection of pumps. ‘

b. HYDRAULICS AND FLUID MECHANICS: Definition and properties of fluids. .
Units of measurement, kinematics of fluid flow, Bernoulli's equation and Euler's
equation of motion. Dimensional analysis and similitude. Laminar and turbuient .
flow. General equation for head loss in pipes. Flow through pipes; open channsl
flow, hydraulic jump; Measurement of discharge in pipes and open channels. ‘

14. Renewable energy sources.
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General Knowledge, General Intelligence,
General Aptitude, English etc.

Questions on subjects relating to

Part-B

Educational Qualifications

&)

1.

2.

. Enginemng Mes:ﬁamcs, Si:feng!:h of Materials and Stmctaral Analysis:

%

1.1 Engineering Mecharilcs:

Units and Dimensions, SI Units, Vectors, Concept of Force, Concept of particle
and rigid body. Concurrent,. Non Concurrent and parallel forcés in a plane,
moment of force, free body diagram, conditions of eqmtibnum, Pnnaple of

virtual work, equivalent force system.
1.2 strength of Materials:

Simple Strass and Straln, Elastic constents, axiaﬁy Ioaded compression’
members, Shear force and bending moment, theory of simple bending, Shear

i

. Stress dlstnbutmn across cross sections, Beams of uniform strength,

Daflection . of beams. ‘Macaulay’s method, Mohrs Moment area method,

Conjugate besm method, unit load method. Torslon of Shafts, Elastic stabllity of

columns, Euler’s Rankine's and Secant formuiae

‘1.3 Structural Analysis:

Castigiiancs theorems I and I, unit load method of cunsfstxmt c&eformaﬁon

* applied to beams and pin jointed trusses, Slope-defiection, moment distribution,
Rolling loads and Influences lines: Influences lines for Shear Force and Bending .

moment &t a section of beam. Criteria for maximum shear force and bending
Mament in beams traversed by a system of moving loads. Influences lines for
simply supported plane pin jointed trusses.

Arches: Three hinged, two hmged and fixed arches, tib shart:ening and
temperature effects,

Matrix methods of analysis: Force method and displacement methed of ana!ys!s

of Indeterminate beams and rigid frames.

Plastic Anaiysis of beams and frames: Theory of plasﬁc bendmg, plastic.

analysis, statical method, Mechanism method.

Unsymmetrical bending: Moment of inertia, product of meﬂ:a, position of
Neutal Axis and Principle axes, calculation of bending stresses.

De‘sign of Structures: Steel, Concrete and Masonry Structures:
2.1 Structural Steel Design: :

Structural Steel: Factors of safety and load factors. Rlvmﬂ bolted and welded
joints and connections, Design of tension and compression member, beams of

* bullt up sectien, riveted and welded plate girdess, gantry girders, stancheons

with battens and lacings.

Weightage 30%

- Weightage 70%

a -
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2.2 Design of Concrete and Masonry Structures: .

Concept of mix design. Reinforced Concrete: Working Stress and Limit State
method.of design—Recommendatians of 1.S. codes Design of one way and two
way slabs, stair-case slabs, simple and continuous beams of rectangular, T and
L sections. Compression members under direct load with or without eccentricity,

Cantilever and Counter fort type retaining walls.

Water tanks: Design requirerrients for Rectangular.and _clrcular tanks resting on

ground. .

b

Prestressed concrete: M‘ethéds -and systems of prestressing, 'anchurag‘es",

Analysis and design of sections for flexure based on working stress, loss of
prestress. - '

Design of brick masonry as per 1.S. Codes

Geotechnical Engineering:

Sofi Type and structure — gradation and particle size distribution — consistency
limnits. ' :

Water in soil - ‘capillary and structural — effective stress and pore .water
pressure — permeability concept — fleid and laboratory determination of
permeability — Seepage pressure — quick sand conditions — Shear strength
determination — Mohr Coulomb concept. ‘ '

Compaction of soil - Laboratory and field tests.

Compressibllity and consolidation concept — consolidation theory ~ consolidation
settlement analysis. ‘ A '

Earth pressure theory and analysis for retaining walls, Application for sheet piles

- and Braced excavation. S
' Bearing capacity of soil - approaches for analysis ~ Field tests — settiement

analysis — stability of slope of earth walk.
Subsurface exploration of soils — methods

Foundation — Type and selection criteria for foundation of structures —~,Designv

criteria for foundation ~ Analysis of distribution of stress for footings and pile ~
pile group action-pile load test. Ground improvement techniques. -

Soil Stabilizaton,

Construction Technology, Equipment, Planning and Management:
4.1 Construction Technology:

Engineering Matertals:




Physical properties of construction matenais with respect to thelr use In

 construction - Stones, Bricks and Tiles; Ltme, Cement, different types of Mortars '

and Concrete

Specsﬁc use of ferro cement, fibre reinforced C.C, High strength concrele and
PPC,

4.2 Construction:

Masonry principles using Brick, stone, Blocks ~ construction detaﬂmg and
strength characteristics.

Types of plastenng, pointing, flooring, roofing and construction feature&
Comion repairs m buildings. . . : AN

Principles of functtonaf planning of bu fiding for residents and specaﬁc use ~
Building code provisions.

Basic principles of detailed and approximate estimating - specification writing
and rate analysis ~ principles of valuation of real property.

Machinery for earthwork, concreting and their specific uses — Factors affecting
selection of equipments - operating cost of Equipments.

4.3 Canstruction Pfannmg and Management:

Construction activity ~ schedules- organization for construction industry —
Quality assurance principles.

Use of Basic principles of netwark — analysis in form of CPM and PERT ~ their
use in construction maonitoring, Cost optimization and resource allacation.

Surveying and Transportation Engineering
5.1 Surveying:

Common methods and instruments for distance and angle measurement for CE -
work ~ their use in plane table, traverse survey, leveling wcrk t’rlangulahon
contouring and topographical map.

Basic principles of photogrammetry and remote sensing.

‘5.2 Hnghway Engineering:

Principles of Highway alignments - classlﬂcation and geometncai des:gn

. elements and standards for Roads.

Pavement structure for flexible and rigid pavements Daesign pnnc:ples and’
methodology of pavements.

Typical construction mathods and standards of materials for stabsl:zed soil,
WB8M, Bituminous works and CC roads. . :

Different types of joints in pavements, ) v
Surface and sub-surface drainage arrangements for roads - culvert structures.
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6.

Pavement distresses and strengthening by overlays.

Environmental Engineering:
6.1 Water Supply:

Prediéting demand for water, lmptintxes, of water and their significance,
physical, chemical and bacteriological analysis, waterborne diseases, standards
for potable water.

6.2 Intake of water:

Water treatment: principles of coagulation, flocculation and sedimentation;
slow-; rapid-, pressure—, ﬁiters, chiorination, softening, removat of taste, odour
and salinity.

6.3 Sewerage‘ systems:

Domestic and industrial wastes, storm sewage—-separate and combined
systems, fiow through sewers, design of sewers.

6.4 Sewage characterization: ‘ .

BOD, COD, solids, dissolved oxygen, nitmgen and TOC. Standards of disposa! in
normat watércourse and on land.

6.5 Sewage treatment:

Working principles, units, chambers, sedimentation tanks, trickling filters,
oxidation ponds, activated siudge process, septic tank, disposal of sludge,
recycling of wastewater. .

6.6 Solid waste:
Collection and disposal in rural and urban contexts, management of !ong~term

il effects

Envirenmental poﬂuticn‘ Sustainable. development. Rawastes and dispasal.
Enviropmental impact assessment for thermal power plants, mines, river valley
pro]ects Air pouutuon Pollution control acts .

Basic of ccmputer software usage .
Basic knowledge of MS Office (MS Worﬁ MS Excel, MS PowerPomt)
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Part-A

General Knowledge, General Intelligence, Weightage 30%

General Aptitude, English etc. |
: Part-B L

Questions on subjects relating to ' Weightage 70%

Educational Qualifications

1.

S

—_—— \O 00 ]

Financial Accounting/Corporate Accounting

Business Laws/Corporate Laws with Emphasis on companies
Act, 2013

Business Organization and Management

Income Tax Law and Practice/Corporate Tax Planmng/Indlrect
Taxes

Cost Accounting :

Financial Management with emphasis on evaluation of Projects,
fund raising options, working capital management, risk
mitigation, strategies in general.

Auditing with special emphasis on accountlng standards
E-commerce

Financial Markets, Institutions and ﬁnanc1al services
Fundamentals of investment

Working knowledge of computers




| Part—A |

General Knowledge, General Intelhgence ‘ Weightage 50%
General Aptitude, English etc. '
» ' Part-B :
Questions on subjects relating to , Weightage 50%
Educational Qualifications -
TOPIC

PAPER-I (Objective)

Organizational theory, Structure & Design

Recruitment & Selection

Performance Management system
Compensation Management, Reward & Punishment

Human Resource Information system

Training & Development

Accounting & Finance for Managers

Management f Public Enterprises

Business Ethics & corporate Social Responsibility

Wage & Salary Administration

Behavioral Communication and Relat10nsh1p Management

Conflicts & Negotiations

Leadership Power & Politics

Labour Laws:- Minimum Wages Act, Payment of Bonus Act,
Payment of Wages Act, Maternity Benefit Act, Workmen’s

" Compensation Act, Industrial Employment Standing Order Act,

Provident Fund Act, Inter State Migrant Labour Act, Contract
Labour (Regulation and Abolition) Act, Conciliation Act,
Industrial Disputes Act, Factories Act, Payment of Gratu1ty Act,
Trade Union Act.

Industnal Relations — Trade Unlonlsm




oy

Emotional Intelhgence & Managerial Effectlve |

Right to Information Act

Constitution of India

Personahty Development & Business communications

PAPER-II (Descriptive)

(B)

Comprehensmn & Essay Writing
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General Knowledge, General Intelligence,
General Aptitude, English etc.

& Part-B
Questions on subjects relating to
Educational Qualifications
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Weightage 50%

Weightage 50% |




Junior Executive (Engineering - Electrical) _

‘ Part-A
General Knowledge, General Intelligence, - Weightage 30%
General Aptitude, English etc. B

Part-B | ~
Questions on subjects relating to Weightage 70%

educational qualifications.

-

1. Circuit Theory: Circuit components; network graphs; KGL, KVL; circuit analysis
methods: nodal analysis, mesh analysis; basic network theorems and applications;
transient analysis: RL, RC and RLC circuits; sinusoidal steady state analysis;
resonant circuits; coupled circuits; balariced 3-phase circuits; Two-port networks.

2. Signais and systems: Representation of continuous and discrete time signals;
shifting and scaling operation; liner time invariant and causal systems; Fourier,

Laplace and Z transform. - -

¥

3. Instrumentation: Insulation megdger, earth megger, Kelvin's  Double brid‘gé,'v
Quadrent electrometer; Rotating sub standard, TOD meter.

4. Electrical Mathines:- . ‘
a. Transformers: Constructional details - Principle of operation — vector diagrams

on no foad and load ~ regulation and efficiency ~ equivalent circuits and tests for
the determination of parameters of equivalent circuits — types of three phase
fransformers and their appiications — Scott connection of transformers. -

3-Phase Induction Motors: Principle of operation — Cage and Slip ring motors
~ torque slip characteristics — methods of speed control.

3-Phase Alternators: Principle of operation and constructional details — types
of Alternators ~synchronous impedance ~ voltage regulation — short circuit ratic -
and its importance — phasor diagrams of round rotor and salient pole machines
~ synchronization - behavior of an alternater connected to Infinite bus — effect of
varying excitation current and mechanical forque ~ power angle curves— control
of active and reactive powers. ‘ " '

3-Phase Synchronous Motors: Principle of operation ~ torque developed and
methods of staring — V and Inverted V curves - effects of variations of
excitation — synchronous condensers.

Single phase induction Motors: Types of singié phase motors — Types of
Single phase induction motors — characteristics and methods of starting —
shaded pole induction motor. '
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5. Tlfaﬁsmis;sion & Distribution: Line constants - Inductance and Capacitance

calculations — Representation of aver head Lines — Short, Medium and Long lines —~
ABCD constanis —~ Mechanical Design ~ Seg, Tension Calculations, Tuned Pawer
Lines.

a. Over Head Line Insulators: Types-of insu lators ~ Potential dfstrtbtmans over a

siring of suspension insulators — string efficiency ~ Methods af improving string ’.

efficiency.

b. Underground Cables: Insulation of cables - Grading of ¢ables — Capacitance
Measurement in cables ~ Testing of Cables — Power frequency withstand tests,

N ¥
¢. Fauit Calculations: Balanced Fault calculations on systems - Symme%‘iaa{
components — Types of faul;ts»‘« Anglysis of unbalanced faults.

d. Protection: Characteristic of Relays — Over cuirent, drrectmnai and distance .

protection of tines.

Protection of Altemators against stator faults, rotor faults, loss of excitation, -

unbalanced loading, overloading, failure of primie-mover. Over speeding and
over yoltage. Protection of fransformers agamst winding faults, overloads and
external short circuits.

e. Circuit Breakers: Air-blast, ofl, minimurn oil, vacuum - sulphur hexafiuoride and
d.c. circuit breakers —Relative merits and demerits.

. Power System Protection: Principles of -over current, differential 'and distance |

protection, Concept of solid state refays. Circuit breakers. Computer aided
protection: Introduction; line bus, generator, transformer pratechon numeric relays
and application of DSP to protection.

Miempfccessors and M%crbcomputers: PC organisation; CPU, instruction ’sei:,.
register set, timing diagram, programming, interrupts, memory interfacing, QO
interfacing, programmable peripheraf devices. -

Analog and Digital Electronics: Characteristics of diodes. BJT, MOSFET,
ampliifiers ~biasing, equivalent circuit and frequency response; oscillators and

" feedback amplifiers; operational amplifiers - characteristics and applications; simpie

active filters: VCOs and timers; combinational and sequential logic circuits;
multiplexer; Schmitt trigger; multivibrators; sample and hold circuits; A/D and D/A
converiers; 8-bit microprocessor l;aasics, architecture, programming and interfacing.

v
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9. Power Electronics and Drives: Semiconductor power diodes, transistors,

thyristors, triacs, GTOs, MOSFETs and IGBTSs ~ static characteristics and principles
of operation; triggering circuits; phase control rectifiers; bridge converters - iui‘{y

controlled and half confrolled; principles of choppers and inverters; basis concepis
of adjustable speed dc and ac drives.

10: Fiber Optic Systems Multxptexmg -Time division muitiplexing, frequency division '
multiplexing, optical properties of materials, refractive index absorption and
. emission of light, optical fibers lasers and optoelectronic materials, fiber optic links.

t B ’ S
11. Digital Communication: Pulse code modulation (PCM), differential pulse code
modulation (DPCM), delta modulation (DM), Digital modulation and demodulation
schemes: amplitude, phase and frequency Keying schemes. (ASK, PSK, FSK).-Error .
control coding: error detection and correction, linear block codes, convolufion

codes. Information measure and source coding. Data networks, 74ayer
archltecture

12. HVAC :

" a. Fundamentals - Air pmperﬁes psychome’ay basrc processes, for HVAC
system.

13. PUMPS | ’

a. PUMPS: Water ! tﬁmg devices, classification of pumps, ceniriﬁjgat pamp and its -
characteristics, specific speed, NPSH and cavitation, selection of pumps.

b. HYDRAULICS AND FLUID MECHANICS: Definition and properties of fiuids.
Units of measurement, kinematics of fluid fiow, Bernoulli's equatiort and Eulers
equation of motion, Dimensional analysis and similitude. Laminar and turbulent .

flow. General equation for head loss in pipes. Fiow through pipes; open channel
flow, hydraulic jump; Measurement of discharge in pipes and open channels.

14. Renewable energy sources.

=




| | Junior Executive (Engineering - Civil)

Part-A
General Knowledge, General Intelligence, Weightage 30%
‘General Aptitude, English etc. ;
‘ * Part-B .
Questions on subjects relating fo - Weightage 70%

educational qualiﬁcations.

h Engi‘:neermg Mmizames,*smgth of Materials and smral Anglysis:
1.1 Engineering Mechariles: . v

Units and Dtmensrons, SI Units, Vectors, Concept of Force, cQacept of particle
~ and rigd body, Concurrent,. Non Concurrent and paraliel forcés in a plane,
moment of force, free body diagram, conditions of equilibrium, Pringiple of

virtual watk, equivalent force systan. .
1.2 Strength of Materlals: - :
- Simple Stress and Strain, Elastic constants, axially loaded compression’
{7{«/ - members, Shear force and bend‘mg moment, theory of simple hending, Shear 4

Stress distrmn across cross sections, Beams of uniform strength,

Daflaction of beams ‘Macaulay’s method, Mohr's Moment area method,
Conjugate beem method, unit ioaé method. Torsion of Shafts, Elastic stabﬂibf of
columns, Eulers Rankines and Secant formulae, . -

1.3 Structural Anplysis:
~ Castigllant o's thearems I and 11, unlt joad method of cans:stent deformation
applied to bearns and pin }ointed irusses, Slope-deflection, moment distribution,

Rolling loads and Influences lines: Influences lines for Shear Force and Bending. .
moment st a section of beam, Criteria for maximum shear force and bending
Moment in beams traversed by a system of moviag loads. Inﬁuenceﬁ lines for
simply supported plarie pin jointed trusses,

Arches: Three hinged, two hinged and fixed arches, fib sharbemng and

temperature effects.
. - . Matrix methods of anarysis‘ Foree method and displacement mathod of anaiysis
{; of indeterminate beams and rigid frames.

Plastic Analysis of beams and frames: Theory of p{astic bmdmg, p!asﬁc
analysis, statical method, Mechanism method,

Unsymmetrical bending: Moment of inertia, product of inema, pea’ﬂon of
Neutramésand Principle axes, calculation of bending stresses.

2, Deﬁgn ofStrucmres Steel, Concrete anid ﬁasamy Structures:
- Stmatutat Steel Design:

Structural Steel: Factars of safety and load factors. Riveted, bolted and welded
jolnts and connections, Design of tension and compression member, beams of
built up section, riveted and welded plate girders, gantry girders, stancheons
with battens and lacings.
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" 4.
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2.2 Design of Cancrete‘ah& Masonry Stmctnl"esz L
Concept of mix design. Reinforced Concrete: Working Stress and Limit State
mathod. of design—-Recommendations of 1.S. codes Design of one way and two

way slabs, stair-case slabs, simple and continuous beams of rectangular, T and
L sections. Compression members under direct load with or without eccentricity,
Cantilever and Counter fort type retaining walls. | o
Water tanks: Design requirements for Rectangular.and circular tanks resting on
ground. o ) _ §

. : %
Prestressed concrete: Methods ‘and systems of prestressing, anchorages,
Analysis and design of sections for fliexure based on working stress, loss of
prestress. - '

Des@gn of brick masonry as per LS. Codes

Geotechnical Engineering: ‘ o

Soit Type and structure — gradation and particle size distribution — consistency |

Water In soil — capiliary and structural — effective stress and pore .water

pressure — permeability concept — field and- laboratory determiination of
permesbifity ~ Seepage pressuré — quick sand conditions - Shear strength

determination ;-;AMohr Coulomb concept.
Compaction of soil - Laboratory and field tests,

Compressibility and consolidation concept — consolidation theory ~ consolidation
settlement analysis. ’

Earth pressure theory and analysis for retaining walls, Application for sheet piles

. and Braced excavation.

Bearing capacity of sail - approaches for analysis — Field tests — settiement
analysis — stability of slope of earth walk. o ‘ ;

Subsurface exploration of soils — methods

Foundation ~ Type and selection criteria for foundation of structures — Design N

eriteria for foundation — Analysis of distribution of stress for footings and pile -~
pile group action-pile load test. Ground improvement fechniques. -

Soil Stabilization,

Construction Technology, Equipment, Planning and Management:
4.1 Construction Technology:

Engineering Materials:




5.

- Physical praperiﬁies of construction materials with respect to their use in
construction - Stones, Bricks and Tiles; i.:me, Cement, different types of Mﬂrtars
and Concrete,

Specific use of ferro cement, fibre reinforced C.C, High strength concrete and
PPC,

4.2 Construction:

Masonry principles using Brick, stone, B%ocks - gonstruction detazimg and
strangih characf:enshcsl

Types of plastering, pointing, flooring, roofing and construction features.
Common repairs in buildings - ’ Yoy

%

Principles of functional planning of bu lding for residents and spee:zﬁc use -

. Building code provislons.

Basic principles of detailed and apprcx;mate estimating - specification writing
and rate analysis — principles of valuation of real property.

Machinery, for earthwork, concreting and their specific uses — Factu:s affecting’
selection of equipments - operating cost of Equipments.

4.3 Construction Planning and Management: ]
Construction activity - schedules- organization for construction industry -~
Quality assurance principles.

Use of Basic principles of network — analysis-in form of CPM and PERT — their
use in construction monitoring, Cost czptirmzamn and resource alfocation.
Surveying and Transportation Engineering

5.1 Surveying:

Common methods and instruments for distance and angle measurement for CE
work — their use in plane table, traverse survey, leveling wc}rk, U’Ianguiatioza
z:ontourfng and topagraphical map.

Basic principles of photogrammetty and remote sensing.

‘5.2 Highway Engineering:

Principles of Highway alignments - class:ﬁcaticn and geometncal des:gn

. elements and standards for Roads.

Pavernent structure for flexible and rigid pavemmts Dasign pnncrp%es andﬁ
methodology of pavements.

Typical construction methods and, standards of materials for stabilized soll,
WBM, Bituminous works.and CC mads .

Different types of joints in pavemenﬂs.
Surface and sub-surface drainage arrangements for roads ~ cu!vert stmctures,

YR




6.

Pavement distresses and strengthening by overlays.

Environmental Engineering:
6.1 Water Supply:

Predicting demand for water, impurities, of water and thair szgniﬁcance,

physical, chemical and bacteriological analysis, watefboma diseases, standards
for potable water.

6.2 Intake of water:

Water treatment: principles of coagulation, flocculation and sedimentation;

slow-; rapid-, pressure», ﬁfters thiorination, softening, remm;ai of taste, odour
and salinity.

6.3 Sewerage systems:

Domestic and industrial wastes, storm fsewage——szeparaie- and combined
systems, flow through sewers, design of sewers. :

6.4 Sewage characterization: R

BOD, COD, solids, dissolved oxygen, mtrogen and TOC. Standards of disposal in
normal watércourse and on land. .

6.5 Sewage treatment:

Working principles, units; chambers, sedimentation tanks, trickling filters,
oxidation ponds, activated sudge process, septic tank, diSpnsaf of sludge,
recydling of wastewater.

6.6 Solid waste:
Collection and disposal 3n rural and urban contexts, management of iang-term

ES 5,

il effects.

Environmental po lution: Sustainable. development. Rawastes and disposal.
Environmental impact assessment for.thermal power plants, mines, river valley
projects. Air pollution. Poltution control acts .

Basic of computer software usage .
Basic knowfedge of MS Office (MS Word, MS Excel, MS Powzrpomt}




®

General English - 25 Marks
General Knowledge/Current Affairs - 25 Marks
General Aptitude/Reasoning - 25 Marks
Numerical Ability - 25 Marks

General English - 25 Marks
General Knowledge/Current Affairs - 25 Marks
- General Aptitude/Reasoning - 25 Marks

Numerical Ability - 25 Marks




