
Annexure - G

JUNIOR EF{GIT{E,E,R
SYLLABTTS: CIVIL ENC II{EERING

PART- I
l. N{easurements:

Area and volutne; lirrce ancl energy: pressur"e, velocit;r, density: iength and square

measurc; metric measure of liquid. vr,rlume, neiglrt.

2. Surveying:

Chain survey) plane table sLlrverve compass "crrrvey. leveling and contour survey; anrl

theodolite sLlrvey.

3. Strength of Materials:

Nevr,'ton's laws of motion, fbrces of' motion. flriction, velocity. acceleralion diie to
gravitational forces; stress, strains, elasticitl,. impact. rnoment of inertia: clefinition of
detenninate and indeterrninate struclures; calculatir:rn of'reaction. shear force ancl

bending moment of simple determinate struciures.

4. Soil Mechanics and Fountlation:

Engineering properties of soil. calculation of' bearing capacity of soil. varioLrs t,vpes

of fuundation, causes of failure of l-oundation and rernedial rneasLrres; design of
isolated footing.

5. General Masonry:

Safb perrnissible ioads on masonry: design oi'retaining and breast rvalls; abutments.

wing wall. toe walls: causes of fi,rilLrre of retaining wal[. and renredies.

6. R.Cl"C. Structure:

T'heor5, of reinforced concrete: rht,sical prripefiies of concrete making materials,

proportioning for the mixes. production of cl;ncrete; properties of fresh and harden

concrete: requirements o{' structural concrcte and reinforcing steel" cutting anrl

bending of bars; concrete cover to reinforc*ment; bond and anclrorage; limit state

design principles for R.C.CI. slabs. beams. ani-l columns.

1. Hydraulics:

Hydraulics data; Bernoulii's theorem of hi,,draulic gradients and dit{.erent kincls of
head losses; general principle ol measurement of disclrarge through lotches,

oriflces, weirs, f-low fonlulas fbr open chalinels, drains and pipes, Chezy. Bazin.

Manning. Kotter, Hazen-William's formulae lbr calculation of maximurn discharge.
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8. Water Supply:

Drinking tvater qualities; com$lon impurit-t' effbcts ancl remedial measurres; hard

and soft rvater, ditl-er"ent types of' sourccs of rvater and its extraction; water

treatnrent and purilicatic,.n; settling basirrs, sedimentation tanks, coagulation,

flocculation. llltration. slow" sand filters. negative head. rapid sand aeration,

sterilization. chlorination, colour and taste removal- monitoring, and anal-vsis of-

r.vater cluality; storage of pure w'ater and service reservoirs; clomestic storage tanks.

elevateci and tanks; pressurs] eciualizing reservoirs. sirrrpie design r.rf water storage

tanks; distritrution of water. consumption and dernand of tater for <Jornestic and

public purposes; leakage a.ncl rvastage lt' rvater and its prevention methods;

difl'erent methods of distribution, troosting rvater gravitv and pressure; distribution

of storage tanks. clesign of mains. economical velocities of mains and distribution

pipes. service connections fiom rnains. house seryices design, fittings; fire
hydrants. and stand posts; tlesign of distrihution system-losses of pressure in a

distribution s.vstenl; inteflnittent and continuous systems of supplv. laying ancl

testing ol nerv pipelines. corrosion of'rvater mains" various fittings, water valves,

and taps; pipes of diiferent rnetals" choic* of' materials for piping like cast-iron,

steel. w'rottght iron" galvzurized. Iead, copprr, cement concrete. and asbestos pipes;

purnpling of lvater, suctiorr and delivery pipes; tvpes of pumps, purllps useci in

various classes ol water w'orks and engirieering services" pLrwer for working

pulxps, diesel" gasoline" electric. elllcienct tests olpurnps" firel required fcrr plants.

centrifugal, turbine, reciprocating pumpsr design of pumping stations; lvater-

bearing strata. measurelrents of veiocity irt flolv of groundrvater; yields of the

wells. tests ftrr yield o1'a r,vell. constructicn oltube- u,eils. ring w-ells, methods of

boring, strainers, household tube r,rrells, open wells, well linings ancl cavity rvells.

PA -II
1. f)rainage:

Sr:rlace drainage and rr"rnoflf. calcr:lation ,f catchn-ient areas. surfbce runolf frrr
design of drainage; design o{'torvn drains sewers, systems of drainage, combined
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and separate s,v-stems. open drair-ls in small tor,vns, shape of street drains. size of
sewers: storm water flotv, rainfirll data- selicieansing velocity. domestic drains,

tlushing of drains" sewers- design of drains; house drainage. different systems of
plumbing lor bLrilding drainage. one and tr',o pipe systems. sanitary fixtures. traps.

inspectiort chatnbers. house drains. anti-siirironage vent pipe, toilet. sizes of pipes

and traps {br house drains. testing drainag* pipes for leakage, smoke test, \.vater

test. differ:ent ty"nes o1'pipes. soil rainrvater pipes. flushing pipes. sanitary latrines.

rvater-sealed latrines. septic tanks and scx,ti< pits; plumbing and internal fixtures,

-ioints for various kinds of pipes: householci disposal r,vork: septic tarrks. disposal of
effluent tiom septic tanks; cesspools and sei-'page pits" sirnple designs.

2. Timber Structures:

Structural properties of tin-rber. seasoning ol' tirnber. decay and its preservation, types

and classification of'timher trusses" beams.

3" Steel Strucfure:

Structural propenies of steel and liniit state design of siniple beams. coiumns, tension

and contpression members, loacling frrr design of rool'tnrss. diflbrent ty'pes of roof truss

anci design of'truss menrbers.

4. Roads and Bridges:

Cross drainage. culvefis, guidelines fbr locrltion and alignment of briclges, type of

bridge tburrdations. abutments and rving rvall.r

5. Estimate and Costing:

Rate analvsis of items of nork. analysis ot- cost of transporlation of rnaterials,

ealculation of detailed quantities of items of r.rork, estimatiorr of cost of proiects.

6. Highwa_v and Transportation Engineering:

Classification of roads. alignnrent of roads. geometric designs of roads and lactors

governing geometric design. ruling gradients. exceptionai gradient on curves, hairpin

bends, camber, design ol curves, super elevation; types of pavements" components of
pavenrent and factors governing design ol pavement; method of construction of
enrbankment. u'ater-bound tnacadala, wet-mi:,ed ntacadanr, and bituminous nracacJanr:

introduction to hill road and hill road drainage s1,stem.
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1. lntroduction to llarthquake Engineering:

IiarthqLrake. calrse of eartlrquake, terminologr of earthquake engineering such as focus,

epicentre, magnitude. intensitt,, seismic zor"rinq map of India. detailing o1'beam and

column.

8. Flood Control Structures and River Training Works:

Structural and non-struotural measures to mitigate llood; flood controi structures like

guide bund, tnarginal bund. spur, revetrnent^ etc. Design flood, flood forecasting, ancl

flood r,varning.
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NIOR ENGINEER
SYL S: ACRICLiLTURAL EN(;INIIFIRIN(;

I MEASUREMENTS:

Area and volume, Force and Energy, Pressure, Velocity, Density, Length and Square

measure, Metric measure of (Liquid. Volume, weight)

2 SURVEYING:

Measurement of distance, concept of scale, principles and methods of chain

surveying, Measurement of regular and irregular area and volume, estimation of

earthwork, Introduction to basic modern surveying tools like handheld GPS and Total

station (conceptual awareness Ievel only), Introductory GIS applications lor Land and

Water Management

3 TECHNICALMECHANICS:

Free Body Diagram; Intemal and Extemal forces; Force systems: equilibrium

principles; Equilibrium of concurrent and coplanar force systems; equilibrium of

bodies in space. Friction and impending motion, rolling resistance, Wedge friction,

Centroid, centre of mass, centre ofgravity, centroid ofa length and area, Moment of

lnertia: parallel axes theorem and perpendicular axis theorem, Types ofmotion, fixed

axis rotation. plane motion ofa rigid body, instantaneous centre ofrotation, relative

velocity and acceleration for points on a rigid body.

4 FARMPOWER:

Sources of farm power (mechanical, electrical. renewable). mechanization level

(Farm power availability per hectare), tractor types, and differences from

automobiles. IC engine classification, SI vs CI engines. components, valve/ignition

timing, firing order, and efliciency. Combustion, fuel types and ratings, fuel systems.

ignition systems, air intake and exhaust, emission controls (DPF, DOC), cooling

systems. and lubrication systems with their maintenance. Tractor and power tiller

transmission (clutch, gearbox, PTO, differential), steering, brakes, and electrical

systems (battery, altemator, starter). Cost analysis. Mechanization needs in

agric u lture.

o
o
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5 FARMMACHINERY:

Implement types (mounted, trailed), field capacity/efficiency, tillage tools (ploughs,

harrows, levellers), sowing/planting equipment (seed drills, planters), intercultural

tools. sprayers and dusters. and harvesting and threshing equipment with performance

evaluation. Brief inclusion of newer technologies such as Battery-operated small

equipment, Solar-powered devices and UAV-based spraying systems.

6 PROCESSINGOFFARMPRODUCES

lmportance of engineering propertiesi Cleaning, sorting, and grading operations and

machinery: Drying utilities of agricultural produce: Milling of, cereals. pulses, and

oilseeds; Storage of agricultural produce; Material handling: Application, conveyor,

elevator. Dairy processing and machinery; Introduction to Heat transfer; Principle of

Food Preservation & methods; Refrigeration; Freezing; Evaporation.

PART.II

I FLUID MECHAMCS:

Basic Concepts and Definitions - Density, Specific weight, Specific gravity.

viscosity. Ne*on's law of viscosity; surface tension, capillarity, Bulk modulus of

elasticity, compressibility. Pascal's law, Manometer, Hydrostatic pressure and force:

horizontal, vertical, and inclined surfaces. Buoyancy and stability offloating bodies.

Dimensional Analysis and Dynamic Similitude - Definitions of Reynolds Number,

Froude Number, Mach Number, Weber Number, and Euler Number.

SOILMECHANICS:

Preliminary definitions and relationships, three-phase system of soil.

determination of index properties. Soil water, Analysis of effective and neutral

pressures under different hydraulic pressures at different points below the soil.

Darcy's law, determination of permeability by laboratory and field methods. Analysis

of active and passive earth pressures on retaining wall, Rankine's theorem of earth

pressure.

FARMIRRIGATION:

Major and medium irrigation schemes of India. purpose of irrigation. merits and

demerits of inigation. Sources ofirrigation water. Soil-plant-water relationships, crop

water requirement, irrigation efficiencies and irrigation scheduling. Land grading and
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field layout for efficient irrigation systems. Measurement of irrigation water: weirs,

orifice, Parshall flume, float method, current metcr. Surface irrigation methods:

border, check basin, furrow - adaptability, specification. Sprinkler and drip methods

of irrigation - adaptability and layout.

FARM DRAINAGE:

Water logging - causes and impacts; objectives of drainage, drainage coefficient,

types of surface drainage; sub-surface drainage: purpose and benefits. Hydraulic

conductivity, drainable porosity. Drainage structures, vertical, bio, ditch, tube, and

mole drains. Classification of salt-affected soils; Reclamation of saline and alkaline

soils. Leaching requirement for saline soils, gypsum requirement for alkali soils.

5 WATERWELLS&PUMPS:

Occurrence and movement ofgroundwater. groundwater resources development and

utilization, and artificial recharge techniques. Well hydraulics: steady and unsteady

flow towards a well in confined, unconfined; pumping tests. Design, construction,

and development oftube wells. Water lifting devices, reciprocating pump, centriiugal

pump, characteristic curves, and selection ofpump. Economics ofwater pumping.

6 HYDROLOGY & SOILWATER CONSERVATION:

Hydrologic cycle, precipitation, infiltration, evaporation, runoff. Land use capability

classification, types, and estimation of water and wind erosions. Conservation

measures for hill slopes, agricultural lands, gullies (Check dams), vegetative

waterways and their design, stream bank erosion and its control- Water harvesting and

farm ponds, rate of sedimentation and loss of storage, concept of watershed

management.

7 CLIMATE RESILIENCE:

Basic introduction to soil health management, Sustainable agricultural practices,

Hydroponics, Protected cultivation and Precision farming.
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