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FUNCTIONAL REQUIREMENT ABBREVIATIONS USED:-
8= Bitting, ST=5tanding. W=Walking, BN Bending, L=Lifting MF = Manipulation with Fingers, RW=Reading
& Woiting. SE=Se¢eing. H= Hearing. C-Communication

CATEGORY ABBREVIATION USED

B=Blind. LV=Low Vision, D=Deaf. HH=Hard of Hearing, OA=0One Arm. OL=0One Leg BA=Both Arms,
BL=Both Leg, OAL=0ne Arm and One Leg BLOA = Both lep & one arm, BLA=Both Legs Arms, CP Cerebral
Palsy. LC=Leprosy Cured. Dw=Dwarlism. AAV=Acid Attack Victims, MDy= Muscular Dystrophy,
ASD=Autsm Spectrum Disorder (M=Mild, MoD=Moderate). 1D = Imellectual Disability. SLD=8pecilic
Learning DisabilityMI= Mental Ilness, MD=Multiple Disabilities
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Suggested Syllabus_Solapur Municipal Corporation

o FHAS ATVTET, ®UT (Junior Engineer Civil)

Sr
No

'I-"t&pi{: §

Section A
Strength of materials
Stresses, strains, principal stresses, bending moments, shear forces and torsion
theory, bending theory of beam, deflection of beam, th&ories of buckling of
columns

Theory of structures Analysis of beams, frames and trusses, slope deflection
method, moment distribution method.

Computer aided analysis and design of structures
Computer-aided analysis and design of structures, application of computer
programming to structures. numerical methods such as:
i. Finding area by Simpson's rule, trapezoidal rule:

i. Finding root of an equation by

a) Newton-Raphson techniques

b) Bisection method

1. Solution of simultaneous equations by

a) Gauss elimination method,

b) Gauss Jordan method,

¢} lteration method.

Section B

Structural analysis
Analysis of arches and suspension cables, influence lines, stiffness and tlexibility
matrix methods.

Steel Structures
Plastic Analysis, Design of bolted and welded connections, columns, footings.
trusses, steel beams, plate girders.

Construction Planning and management

Functions of management, Elements of material management, safety
engineering,network analysis, construction equipment, site lavout. quality control,
agreement,PPP investment models, EPC, various acts related to workers and
industry (workmen compensation act, factories act, minimum wages act, etc}
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e Section C
- -“Design of Reinforced concrete Structures (WSM and Limit State)
Design of slab, beams, columns, footing.
® Design of Reinforced concrete Structures (WSM and Limit State)
Retaining walls, tanks, building frames, staircases.
9 Bridge Engineering Selection of site, types of bridges, discharge, waterway, spans,
afflux, scour,
standards, specifications, loads and forces, erection of superstructure,
strengthening cofferdams, caissons.
Section D
10 Conerete Technology
Properties of wet and hardened concrete, test on concrete, factors affecting
concrete, water cement ratio, aggregate cement ratio, mix design. additives.
designof form work, types of formwork
11 Prestressed concrete
Principles of pre-stressing, materials used and their properties, permissitble
stresses as per LS. codes, systems of pre-stressing, losses in pre-stress, design of
pre-tensioned and post-tensioned beams- simply supported. rectangular and T-
beams.cable profile, end block design, bridge girder.
12 Geotechnical Engineering
Geotechnical properties, stresses in soil, shear resistance, compaction,
consolidation and earth pressure, stability of slopes. bearing capacity, settlements,
shallow and deep foundations. basic engineering geology.
Sectlon A
1 Surveying
Classification of surveys, measurement of distances-direct and indirect methods,
optical and electronic devices. prismatic compass, local attraction: plane table
Surveying, levelling, volume calculation. contours, theodolite, theodolite
traversing omitted measurements, trigonometric levelling, tachcometry,
Curves,photogrammetry, geodetic surveying, hydrographic surveying, advanced
instruments in surveying.
2 Engineering Materials

Properties of wet and hardened concrete, tests on concrete, factors affecting
strength of concrete, water-cement ratio, aggregate-cement ratio, mix design,
additives,design of form work, types of form work, bitumen, mastic asphalt,
emulsion, cutback,stone matrix asphalt, fly ash, sustainable building materials,
stones, bricks, cement,lime. mortar, timber, plastic, concrete, steel, paints and
varnishes.
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D%E‘r

Building Planning and Construction

Principles of building panning and design, integrated approach, building
byelaws.building services such as vertical transportation. water supply santation,
thermalventilation, lighting, acoustics, fire protection, electrical fittings. Types of
foundations,stones, brick and block masonry, steel and reinforced cement concrete
structures.floors, doors and windows, roofs, finishing works, water proofing.

Section B

Fluid mechanics

Properties of fluids, fluid statics and buoyancy, kinernatics and dynamics, flow
measurement, flow in open channel, flow in ¢losed conduits, dimensional and
maodel analvsis, losses in pipe flow, cavitations and separation. siphon, water
hammer.boundary laver and control, pipe network.

Fluid machines
Hydraulic turbines, centrifugal pumps, reciprocating pumps, power house,
classification and layout.

Irrigation Engineering

Water requirement of crops, methods of irrigation, lift irrigation, water logging,
dams,spilways, energy dissipation, diversion head works, canal and canal
structures, cross drainage works, river training works, lake tapping.

SectionC

Highway Engineering

Planning of highway systems, alignment and geometric design, horizontal and
vertical curves, grade separation. cross sectional elements of highway. thin and
ultra thin white topping, overlays. rigid and flexible pavement, traffic engineering.

Tunnel Engineering

Surveys, criteria for selection of size and shapes. driving in soft and hard
grounds,mucking, dust control, ventilation, lighting and drainage, special methods
of tunnelling, cut and cover method, TBM. NATM, tunnel lining, Irigation and
highway tunnelling, metro tunnelling.

Estimating, costing and valuation
Specification, estimation, costing, tenders and contracts, rate analysis, valuation,
arbitration

Section D

10

Engineering hydrology
Hydrological cycle, precipitation, evaporation, infiltration, runoft, hydrographs,
reservoir planning & sediment control, floods, flood routing, ground water.
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odd

Environmental engineering

Water supply Engineering

Sources of supply, design of intakes, estimation of demand, water quality
standards, primary and secondary treatment, maintenance of treatment units,
conveyance and distribution of treated water; rural water supply.

12

Wastewater Engineering and Pollution Control

Quantity, collection and conveyance and quality, disposal, design of sewer and
sewerage systems, pumping, characteristics of sewage and its treatment, rural
sanitation, sources and effects of air and noise pollution, monitoring, standards.
Solid waste management Sources, classification, collection and disposal.

o s AREET Tt Junior Engineer (Mechanical),

Class-11 (Engineering Services)
*  Measurement and Metrology:
Measuring instruments, generalized measuring systems, static and dynamic performance
characteristics of devices, calibration, error - sources and analysis. Sensors and Transduocers,
Measurement of displacement, angular velocity, pressure, strain, force and torque, temperature,
flow, vibration and noise. Data acquisition systems.
Metrology: Standards of linear measurement, Limits and Fits, Limit gauges, Measurement of
geometric forms, Interferometry. Comparators, Measurement of screw threads and gears, surface
texture.
* Thermal Engineering
Laws of Thermodynamics, ldeal gas processes, Steam fundamentals, Vapour processes, Steam
Boilers, Steam nozzle, Steam turbine, Steam condensers, Cooling Towers, Modes of heat transfer
*  Theory of Machines
Kinematics of Machines, Inversions of Kinematic Chains. Cams and Followers, Belt and Rope
Drives, Chain Drives, Gear Drives, Brakes; Clutches, Flywheel, Governors, Balancing
*  Mechatronics -
Control System - Open and Closed Loop Systems, Mechanical Device as Primary detectors,
Electrical Transducers, Active and Passive Transducers, Analog and Digital Transducers,
Actuators. Hydraulic Actuation Systems. Pneumatic Actuation Systems, Electrical Actuation
Systems. Selection of Actuators
*  Fluid Mechanics and Machinery
Properties of Fluids, Fluid Pressure and Pressure Measuwrement, Types of fluid flows,

Venturimeter, Orifice meter, Pitot tube, Laws of fluid friction, Minor losses in pipe fittings and
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|/204563/2023 valves, Hydraulic power transmission through pipe, Water hammer phenomenon, Impact of jet,
Layout and features of hydroelectric power plant
Hydraulic wrbines - Types and their applications. Centrifugal and Reciprocating Pumps - Types,
Principle of working. performance testing, maintenance procedure
*  Manufacturing Processes -
Machining Process, Lathe, Drill Machine, Shaping Machine, Slotting Machine, Pattern making,
Moulding, Casting, Plastic moulding methods, Drop forging. Rolling, Extrusion, Welding
Processes. soldering and brazing
*  Environmental and Energy Management -
Natural and manmade sources of air pollution, Gaseous Pollution Control, Effects of air pollution
due to Refrigerants, Noise pollution, Sources of water pollution, Waste Water Treatment, Solid
waste generation
Solar PV Systems, Solar Thermal Systems, Wind Turbines, Biomass, Other renewable energy
sources,
*  Power Engineering -
Power cycles, Basic of 1C Engines. IC Engines auxiliaries, Diagnostic tools used for fault finding,
IC engine testing parameters, Exhaust emissions and control. Engine Control Unit
Reciprocating compressors. Rotary compressors - Types . construction, principle of working.
performance parameters. maintenance
*  Advanced Manufacturing Systems —
Fundamentals of Non - conventional methods, EDM, WEDM ECM, PAM, AIM, USM, EBM and
LBM, Milling, Gear manufacturing methods, CNC machines: Types, classification, working and
constructional features
Group Technology
Flexible Machining Systems, Introduction to Robotics
*  Design of Machine Elements -
Fundamentals of Design, Design of joints, Levers and offset links Design of Shaft, Keys and
Couplings
Design of Power screws and Fasteners Design of Springs
Selection of Antifriction Bearings and Gears
*  Automobile Systems -
Automobiles. Auwtomobile Transmission Systems. Automobile Control Systems  Automobile
Suspension, Wheels and Tyres. Automobile Electrical and Electronics Systems, Motor Vehicle
Act, Road Safety and Garage Practices
* Industrial Engineering -
Work Study (Method Study and Work Measurement), Process Engineering, Ergonomics, Quality
Control and Inspection, Statistical Quality Control
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ls20456372023 * Renewable Energy Systems -
Solar Photovoltaic Systems, Wind Energy Systems, Micro Hydro Power Systems, Bio-energy
Systems. Renewable Energy Hybrid Systems. Feasibility Studies
* Refrigeration and Air Conditioning
Refrigeration Cyeles and Refrigerants. Refrigeration System Components, Basics of Air

Conditioning, Cooling Load Calculation, Air Conditioning Systems

e Assistant Junior Engineer, Class-lll (Engineering Services)

Building Materials, Estimating. Costing and Valuation. Surveying, Soil Mechanics,
Hydraulics. Trrigation Engineering,  Transportation Engineering Environmental
Engineering. Engineering: Theory of Structures, Concrete Technology, RCC Design,
Steel Design

e Filter Inspector, Class-lll (Technical Services)

Microbiology

1) Cell structure and sub cellular organelles of bacteria— Slime layer. capsule. cell
wall, flagella, pili, fimbriae, nucleoid, plasmid and episome (F, R, Ti as example) ribosome,
cytoplasmic inclusions (inorganic and organic), endospore (Bacillus subtilis) structure.
Semiconservative DNA replication

2) Cultivation of bacteria— Types of growth media (natural, synthetic, complex,
enriched, selective- definition with example), pure culture methods (streak plate, spread plate,
pour plate, stab culture, slant culture). Anaerobic (thioglycolate, anaerobic chamber,

Robertson’s media, microaerophilic), liquid shake culture of aerobic bacteria.

3) Virology- General classification of virus, (structure, nucleic acid. cultivation of
bacteriophage. coliphage). animal virus (chick embryo, tissue culture, plant virus, TMV using
carborandum). Importance of viruses, life cyele of viruses, Ivtic cycle (T4) and lysogenic
{(lambda)

4) Air microbiology- Microorganisms in the air, sampling techniques, air borne pathogens
5) Microbiology of water- Microbiology of fresh water and wastewater (sewage), BOD,
COD (definitions), general outline of water treatment process: septic tank, sedimentation
Activated sludge and trickling filter process. Important water borne diseases— cholera,
typhoid, (name of pathogen. preventive measures). Outlines of method for detection of
microorganisms in drinking water (presumptive, confirmatory and completed tests).

Distinction between fecal and non-fecal coliforms, IMVIC tests.
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Fundamentals of Environmental Chemistry: Covalent and ionic bonding; Chemical equations,

concentration and activity; Structure and chemistry of organic molecules: Radioactivity of

elements; Chemical equilibria; Thermodynamics and kinetics of chemical reactions. Principles

of water chemistry: Water quality parameters and their measurement; Acid- base equilibria;

Buffer solution: Carbonate system: Solubility of gases in water: Complexation, precipitation.

and redox reactions; Inorganic and organic contaminants in water and their speciation. Soil

chemistry; Organic matter, nitrogen, phosphorous, potassium, cation exchange capacity, base

saturation, and sodium absorption ratio. Atmospheric Chemistry: Composition of the

atmosphere: Reactivity of trace substances in the atmosphere: Urban atmosphere—smog and

particulate pollution; Chemistry of ozone formation; Chemistry of stratosphere.

e Chemist

Sr.No

Topic

Chemical kinetics - Rate of reaction. definition and units of rate contant.effect of
temp, conc., pressure, catalyst on rate of reaction. Order and molecularity of reaction,
first and second order reaction.

Thermodynamics - Spontaneous and nonspontaneous process. Second law of
thermodynamies, Carnot cycle and its efficiency.

Giaseous state — Ideal and non-ideal gases, Boyles law, Van der Waals equation,
Liquefaction of gases, Joule-Thomson effect.

Atomic structure and periodic properties - characteristics of S.P block
elements,shapes of s ,p ., and d orbitals.general characteristics of s,p.d block elements
Jtypes of bonding.

Chemical bonding and lonic solids — Formation of lonic bond, characteristic of ionic
compound,Fajans rules.Radius ratio and crystal structure.

Covalent bonding Valence bond theory (V.B.T) .need of hybridization,Heitler and
London Theory and Pauling-Slater Theory, Types of hybridization and shapes of
simple inorganic molecules .Valence Shell Electron Pair Repulsion
theory(V.S.E.P.R.T)

Cowvalent bonding Molecular Orbital Theory (M.O.T ). Atomicand molecular
orbital.L.C.A.O. principle.bonding, antibonding and nonbonding molecular
orbitals,conditions for successful overlapping , diff. types of overlapping.

Structure and bonding- Hybridization sp3, sp2. Bond length, bond angle and bond
energy. Resonance effect, inductiveeffect, steric effect. Hyperconjugation
w.r.t.toluene.
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D23

Fundamentals of organic reaction mechanism — types of arrow natations.types of
bond breaking-(homolytic .heterolytic).types of reagents-(Electrophilic and
Nucleophilic)types of organic reaction a)substitution bjaddition ¢)elimination
direarrangement mechanism is not expected)Reactive Intermediates-
Carbocations,carbanions.carbon free radicals,carbenes, Nitrines

10

Stereochemistry of organic compound- types of sterio-isomerism,optical
activity,essential conditions for optical acitivity,geometrical isomerism ,causes of
geometrical 1somerism Racemic modification.

11

Physical properties of liquids- introduction, additive and constitutive
properties, Viscosity.coefficient of Viscosity,surface tension Refractive index Dipole
moment, electrical polarization of molecules.

12

Fundamentals of Analytical chemistry —A basic principle of titrimetric analysis and
classification ,preparation and dilution of reagent /solutions.Normality.Molarity and
mole [raction,Weight by weight.weight by volume.Use of N1V =N2V3
formula.Preparation of ppm level solutions from source matenals.conversion factors
.density and specific gravity of solutions.

13

14

Qualitative and quantitative analysis — qualitative analysis of carbon, hydrogen,
nitrogen and sulphur. Quantitative analysis of carbon and hydrogen y combustion
method, nitrogen by Kjeldhls method. halogen and sulphur by Caries

method.determinatiopn of molecular wt. of acid by titration method.

Definition of water pc;llutinn,causes of water pﬂlﬂjiinln, effect of water pollution,what
is mean by potable water, what is

turbidity, hardness,alkalinity, TDSofwater,pH,chloride determination procedure. What
are heavy metals? Effects of heavy metals on water bodies. and their effect on human
bady:.

Signed by
Sheetal Basavaraj Teli Ugale
Date: 15-12-2023 17.03:56
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