D153 ST Hyad HElT el IRIe—2020

(@) wivre sl (g @G-

GET B
qTq-—G7] g SeweH 3@ HHG
& 2=
W S (TSR BT 38T, Fell Ud wvapic, Uy, “0
faRTE U ISR BT i) 130 s 5 e
WA 3=
fafde s ) -
e —
1. e 97 Y SEREET R B TRT & 9 99 UvEl B sie e 8 | :
2. q¥en § ~gFe FEiRd Swivie siw 40 IR B TEE 6 e we ava arer araef] PR @ frg
wrE e B
qragshd (Syllabus)
A3 = FHR =049
IR T i8N, Pell v depld, It W) v R
1. ISR & BN & 99E 9
2. YORA B W UrRHAETRYES awiar
3. GRAF & T Iode Ud a6 Suaferyr
4. HIA-IOTYL ¥eer
5. WU el &) YgE faRivan
6. e ¥, WRe vd EEER)
7. XORYM & GIHE Srdied Ud alid d-<gand
8. NISRYM &I UgE ferzemany, feral vd axafirey
9. VISRl Wi o |ifdw #1 ugE sfow, e aiferr
10, A9, RBR, A6 AW, AN T, aerds T SmEer
11, TR GBI, URuRl vd faRrga
12, HEcayYl Ui ydes <erd
13, RO & YIE ¥
14, RIS @1 Raradd v fafes |fmr, 1857 &1 SH-—rieles
15. @YD U SH-IfT 3MEleH, USTHSd JNialer
16. RGN BT YRl
17. RIGRATT &1 YoM I{de STHSIRY U fAerd— dfgarel & fa9y de o
NEEIEEEI IS
1. Refd g [AwmrR
2. T YHIe T — ASweld TRu, RIdel gdag vy, der ey, yor Uy
3. 3[diE I
4. SAAY
5. Hal
6.  WIpfdd gl
7. 99 U4 99 Sfig e
8. uuRey vd mRRerfany gag
9. HPUATBR
10. av‘fﬁ—maawg Uae Qd TE Bl
11,
12. Wé*é‘ﬁ?: RSB
13 RfaK gRaoEm
14, STl SRETOT
(CRCIRCES
’ 16 - @S gy




ar—g - Rifder sl ()

1. Building Technologyv And Construction Management

Building Materials: stones, bricks, steel, Timber, lime, cement, sand, aggregaies for cement concrete,
paints, distempers, use of pozzolana manufacturing of lime concrets, cement concrete for plain,
reinforced and pre-siressed concrete work.

Road Maierials: Coarse aggregate, screenings and binding maierials for "WEM, Bricks for soling,
Coarse and fine aggregate for bituminous roads, IRC standard size aggregates, Tars and Asphalt,
Asphaltic concrete, Asphaltic emulsions, Mastic Asphalt and Minerals fillers

Construction Management: Planis and equipments, pla uction using network analysis
CPM and PERT technigues

2. Fluid Mechanics

Fluids : Definition, Ideal fluids, real fluids, Newtonian and Non-Newtonian fluids.

Properties of Fluids: Units of measurement, Mass density, Specific weight, Specific volume, Specific
Gravity, Viscosity, Surface tension and Capillarity, Compressibility anc Elasticity.

Hydrostatics: Pressure at a point in a static fluid; pressure variation in an incompressibie static fluid;
atmospheric pressure, Gauge pressure, vacuum pressure, absolute pressure, Manometers Bourdon
pressure gauge.

Buoyancy: Forces acting on immersed plane surface. Centre of pressure, foices on curved surfaces.
Conditions of equilibrium for floating bodies, meta-center and met centric height experimental and
analytical determination of met centric height.

Equilibrium of Fluid particles and flow: Fluid mass subjected to horizontal and vertical acceleration
and uniform rotation.

Hydro-kinematics: Types of Flows: Steady and unsteady, uniform and non-uniform, stream lines, path
lines, stream tubes, principles of conservation of mass, equation of continuity, acceleration offluid
particles local and connective, Rotational and irrational motions, free and forced vortex, circulation and
voracity velocity potential and stream function, elementary treatment of flow net. Euler’s equations of
motion and integration of Euler’s equations, Bernoulli’s equation for in compressible Fluids,
assumptions in Bernoulli's equation, Energy correction factor.

Applications of Bernoulli's equation: Pitot tube, Venturi meter, orifice meter, orifices & mouth pieces,
time of emptying of tanks by orifices, sharp edged rectangular, triangular and trapezoidal notches,
Francis formula. Velocity of approach. End contractions Cippoletti Weir, time of emptying reservoirs by
weirs.

Momentum Equation and its Application: Development of momentum equation by control volume
concept, Momentum correction factor, applications—Borda’s mouth pieces, sudden enlargement of flow,
pressure on flat plates, Nozzles.

Flow Through Pipes: Laminar flow, Reynclds experiment, {ransition from laminar to turbulent flow.
Turbulent Flow: Laws offluid friction, friction factor Moodys diagram, loss of head due to friction and
other causes. Hydraulic gradient, total energy line Chezy’s, Darcy’s and Manning’s formula, flow
through parallel pipes and pipes in series, flow through branched pipes. Flow along a bypass. Power
transmission  through pipe, condition for maximum power. Elementary water hamimer concept.

3. Surveving, Estimating Costing &IField Engineering

Introduction: Importance of surveying to engineers, Plane and geodetic surveying, methods of
location of points, principle of surveying from whole to part, conventional signs.

Mieasurement of Distances: Different types of chains, tapes and their uses. Sources of error and
precautions, corrections to tape measurements. Field problems in distance measurement. Advance
techniques of distance measurement.

Measurement of Angles & Direction: Different types of direction measuring instruments and their
uses. Reference meridians, Bearing and azimuths, magnetic declination and its variation. Use and
adjustment of surveyors and prismatic compass.

Vernier and micro optic theodolite, temporary and permanent adjustment of vernier theodolite
Measurement of horizontal and vertical angle by different methods. Application of theodolite in field
problems.
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iment of traverse; transit rule, Bowditchrule, graphical

Traversing: Different methods of traversing;
iraverse. Methods of computations and adju
method, axis method. Gales traverse table.
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Leveling: Definitions of various terms in leveling. Different types of leveling, sources of error sin
leveling curvature and refraction corrections. Temporary and permanent adjustment of dumpy and
iiiting levels. Computation and adjustment of level. Profile leveling L-Section and cross-sections.

Plane Table Surveying: Elements of plane table survey working operations, methods of plane table
survey; inter section, traversing and resection, two point and three point problems.

Contouring: Characteristics of contours, contour interval, contour gradient, Methods of locating
contours, uses of contour mags. :

Trigonometric Leveling: Trigonometric leveling, Objects accessible and non-accessible,
Determination of levels object- when.

Field Astronomy: Definitions of terminology used in Astronomy,

Introduction to Remote Sensing and GIS Estimation for quantities for various types of construction,
Rate Analysis, Preparation of Tender & contract documents, Centre-line diagran, Building layout.

4 Jrrication & Water Resources

Definition, necessity, benefits, types and methods of irrigation, Hydrology — Measurement of rainfall,
run off coefficient, rain gauge, losses from precipitation — evaporation, infiltration, etc. Water
requirement of crops, duty, delta and base period, Kharif and Rabi Crops, Command area, Time
factor, Crop ratio, Overlap allowance, Irrigation efficiencies. Different type of canals, types of canal
irrigation, loss of water in canals. Canal lining-types and advantages. Shallow and deep to wells, yield
from a well. Weir and barrage, Failure of weirs and permeable foundation, Slit and Scour, Kennedy‘s
theory of critical velocity. Lacey‘s theory of uniform fiow. Definition of flood, causes and effects,
methods of flood control, water logging, preventive measure. Land reclamation, Characteristics of
affecting fertility of soils, purposes, methods, description of land and reclamation processes. Major

irrigation projects in India.

5. Theory of Structures and Strength of Materials

Elasticity constants, types of beams — determinate and indeterminate, bending moment and shear force
diagrams of simply supported, cantilever and over hanging beams. Moment of area and moment of
inertia for rectangular & circular sections, Bending moment and shear stress for tee, channel and
compound sections, chimneys, dams and retaining walls, Eccentric loads, slope deflection of simply
supported and cantilever beams, critical load and columns. Torsion of circular section. Springs,
Vibration.

6. Structural Analysis

Introduction to Indeterminate structures, Degrees of freedom per node, Static and
Kinematic indeterminacy (i.e. for beams, frames & portal with & without sway efc.),
Releases in structures, Maxwell’s reciprocal theorem and Betti’s theorem, Analysis of
Statically Indeterminate Structures using Slope - deflection method. Analysis of structures
using Moment-distribution method applied to continuous beams and portal frames with and
without inclined members. Unit load method & their applications : deflection of
determinate beams and frames, analysis of determinate and redundant frames up to two
degree of redundancy, lack of fit in redundant frames.

7. Soil Mechanics and Foundations Engineering

Origin of soil, phase diagram, Definitions-void ratio, porosity, degree of saturation, water content,
specific gravity of soil grains, unit weights, density index and interrelationship of different
parameters, Grain size distribution curves and their uses. Index properties of soils, Atterbergs limits,
ISI soil classification and plasticity chart. Permeability of soil, coefficient of permeability,
determination of coefficient of permeability, Unconfined and confined aquifers, effective stress, quick
sand, consolidation of soils, Principles of consolidation, degree of consolidation, pre-consolidation
~\ /pressure, normally consolidated soil, e-log p curve, computation of ultimate settlement. Shear strength
\ \:‘/" of soils, direct shear test, Vane shear test, Triaxial test. Soil compaction, Laboratory compaction test,



Maximum dry density and optimum moisture content, sarth pressure thecries, active and p
nressures, bearing cepacity of scils, plate load test, otandard penetration test.

8. Desien of R.C. Concrate and Masoury Structures

ength, shear strength, bond strength, design of singly reinforced and double

~o way slabs, isolated footings.
ks (RCC design questions may

RCC beams-flexural sir

reinforced beams, cantilever beams. T-bearas, lintels. One way and t
Reinforced brick works, columns, staircases, retaining wall, water ¢
be based on both Limit State and Working Stress methods)
(“oncrete Technologv : Droppw-im Arfva 558 'md uses OT elale ng cemﬂnt (\ero'ves 1mporvn

ngaclaon ﬁmshmg anf‘ wa"*g of CONCre &, waaty onfr f concrets, ho wezther and © la
weather concreting, repair and mainienance of concrete siructiur

9. Design of Steel Structures

Steel Design: Steel design and construciion of steel columns, beams roof trusses plate girders.

10.Construction Technology

Stone and Brick Masonry: Ashlar, course and random rubble, stone pillar, dry stone and arch
masonry, brick bonds and type of walls.

Lintels: Plastering, pointing, flooring, Expansion and construction joints; Centering and shuitering,
General Selection criteria of site, Planning and orientation of buildings.

Roofing: Stone slab, RCC, G.C. Steel, Asbestos cement and jack arch roofing.

Flooring: Cement concrete, flag stone, terrazzc mosaic, Terrazzo tile, Brick on edge, timber
Granolithic, linoleum and other flocrings.

Plastering: Lime, cement sand, composite and rough coat plaster, Plaster of Paris, painting, Damp
proof course, anti-termite treatment.

Centering and Shuttering: Centering form work, shuitering and moulds, timber & steel trestles and
false work, scaffolding and shoring, under pinning.

11.Auto -Cad Civil Engineering Drawing
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1.Building Technology And Construction Management

Physical and Chemical properties, classification, standard tests, uses and manufaciur ing of
materials e.g. building stones, silicate based materials, cement (Portland),asbestos products, timber

and wood besed products, laminates, bituminou materisls, painis, varnishes.

2. Surveying, Estimating &Costing

Principles of surveying, measurement of djstance, chain surveying, working of prismatic compass,
compass traversing, bearings, local attraction, plane table surveying, theodolite traversing, adjustment
of theodolite, Leveling, Definition of terms used in leveling, contouring, curvaiure and refraction
corrections, temporary and permanent adjustments of dumpy level, methods of contouring, uses of
contour map, tachometric survey, curve sefting, sarth work calculation, advanced suiveying
equipment. Estimate, glossary of technical terms, analysis of rates, methods and unit of measurement,
Items of work — earthwork, Brickwork (Modular & Traditional bricks), RCC work, Shuttering,
Timber work, Painting, Flooring, Plastering. Boundary wall, Brick building, Water Tank, Septic tank,
Bar bending schedule, Centre line methcd, Mid-section formula, Trapezoidal formula, Simpson‘s
rule. Cost estimate of Septic tank, flexible paveiments, Tube well, isolates and combined footings,
Steel Truss, Piles and pile-caps. Valuation — Value and cost, scrap value, salvage value, assessed
value, sinking fund, depreciation and obsolescence, methods of valuation.

3. Strength of Vlaterials

Elasticity constants, types of beams — determinate and indeterminate, bending moment and shear force
diagrams of simply supported, cantilever and over hanging beams. Moment of area and moment of
inertia for rectangular & circular sections, bending moment and shear stress for tee, channel and
compound sections, chimneys, dams and retaining walls, eccentric loads, slope deflection of simply
supported-and cantilever beams, critical load and columns, Torsion of circular section.

4. Reinforced Concrete Design

RCC beams-flexural strength, shear strength, bond strength, design of singly reinforced and double
reinforced beams, cantilever beams. T-beams, lintels. One way and two way slabs, isolated footings.
Reinforced brick works, columns, staircases, retaining wall, water tanks (RCC design questions may
be based on both Limit State and Working Stress methods).

5. Irrication & water resources

Definition, necessity, benefits, , types and methods of irrigation, Hydrology — Measurement of
rainfall, run off coefficient, rain gauge, losses from precipitation — evaporation, infiltration, etc.

Water requirement of crops, duty, delta and base period, Kharif and Rabi Crops, Command aiea,
Time factor, Crop ratio, Overlap allowance, [rrigation efficiencies.

Different tyoe of canals, types of canal irrigation, loss of water in canals. Canal lining — types and
advantages. Shallow and deep to wells, yield from a well. Weir and barrage, Failure of weirs and
permeable foundation, Slit and Scour, Kennedy*s theory of critical velocity. Lacey's theory of
uniform flow.

Definition of flood, causes and effects, methods of flood control, water logging, preventive measure.
Land reclamation, Characteristics of affecting fertility of soils, purposes, methods, description of land
and reclamation processes. Major irrigation projects in India.

6. Soil Engineering

Origin of soil, phase diagram, Definitions-void ratio, porosity, degree of saturation, water content,
specific gravity of soil grains, unit weights, density index and inierrelationship of different
parameters, Grain size distribution curves and their uses.

Index properties of soils, Atterberg’s limits, ISI soil classification and plasticity chart.

Permeability of soil, coefficient of permeability, determination of coefficient of permeability,
Unconfined and confined aquifers, effective stress, quick sand, consolidation of soils, Principles of
consolidation, degree of consolidation, pre-consolidation pressure, normaily consolidated soil, e-log p
curve, computation of ultimate settlement.




Shear strength of soils, direct shear test, Vane shear test, Tri-axial test.
Soil compaction, Laboratory compaction test, Maximum dry density and optimum moisture content,

earth pressure theories, aciive and passive earth pressures, Bearing capacity of sciis, plate load test,

standard penetration test.,

7. Auto- Cad Civil Engineering Drawing
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