
 
Syllabus 

 
Junior Technician – Civil Engineering 
 

Engineering Mechanics: System of Forces, Free-Body Diagrams, Equilibrium Equations; Internal Forces in 
Structures; Friction and its Applications; Kinematics of Point Mass and Rigid Body; Centre of Mass; Euler’s 
Equations of Motion; Impulse-Momentum; Energy Methods; Principles of Virtual Work. 

Solid Mechanics: Bending Moment and Shear Force in Statically Determinate Beams. Simple Stress and 
Strain Relationship: Stress and Strain in Two Dimensions, Principal Stresses, Stress Transformation, Mohr's 
Circle. Simple Bending Theory, Flexural and Shear Stresses, Unsymmetrical Bending, Shear Centre. Thin 
Walled Pressure Vessels, Uniform Torsion, Buckling of Column, Combined and Direct Bending Stresses. 

Structural Analysis: Analysis of Statically Determinate Trusses, Arches, Beams, Cables and Frames, 
Displacements in Statically Determinate Structures and Analysis of Statically Indeterminate Structures by 
Force/ Energy Methods, Analysis by Displacement Methods (Slope Deflection and Moment Distribution 
Methods), Influence Lines for Determinate and Indeterminate Structures. Basic Concepts of Matrix 
Methods of Structural Analysis. 

Concrete Structures: Concrete Technology- Properties of Concrete, Basics of Mix Design. Concrete Design 
Basic Working Stress and Limit State Design Concepts, Analysis of Ultimate Load Capacity and Design of 
Members Subjected To Flexure, Shear, Compression and Torsion by Limit State Methods. Basic Elements 
of Prestressed Concrete, Analysis of Beam Sections at Transfer and Service Loads. Concrete, Analysis of 
Beam Sections at Transfer and Service Loads.   

Steel Structures: Analysis and Design of Tension and Compression Members, Beams and Beam- Columns, 
Column Bases. Connections-Simple and Eccentric, Beam'column Connections, Plate Girders and Trusses. 
Plastic Analysis of Beams and Frames.  

Fluid Mechanics, Hydrology,Water resources, Irrigation 
 
Water Resources & Environmental Engineering Fluid Mechanics and Hydraulics: Properties of Fluids, 
Principle of Conservation of Mass, Momentum, Energy and Corresponding Equations, Potential Flow, 
Applications of Momentum and Bernoulli’s Equation, Laminar and Turbulent Flow, Flow in Pipes, Pipe 
Networks. Concept of Boundary Layer and its Growth. Uniform Flow, Critical Flow and Gradually Varied 
Flow in Channels, Specific Energy Concept, Hydraulic Jump. Forces on Immersed Bodies, Flow 
Measurements in Channels, Tanks and Pipes. Dimensional Analysis and Hydraulic Modeling. Kinematics of 
Flow, Velocity Triangles and Specific Speed of Pumps and Turbines. 

Hydrology: Hydrologic Cycle, Rainfall, Evaporation, Infiltration, Stage Discharge Relationships, Unit 
Hydrographs, Flood Estimation, Reservoir Capacity, Reservoir and Channel Routing. Well Hydraulics. 

Irrigation: Duty, Delta, Estimation of Evapo-Transpiration. Crop Water Requirements. Design of: Lined and 
Unlined Canals, Waterways, Head Works, Gravity Dams and Spillways. Design of Weirs on Permeable 
Foundation. Types of Irrigation System, Irrigation Methods. Water Logging and Drainage, Sodic Soils.  

Geotechnical (20 questionsx2= 40 questions) 
Geotechnical Engineering 



Soil Mechanics: Origin of Soils, Soil Classification, Three-Phase System, Fundamental Definitions, 
Relationship and Interrelationships, Permeability & Seepage, Effective Stress Principle, Consolidation, 
Compaction, Shear Strength. 

Foundation Engineering: Sub-Surface Investigations- Scope, Drilling Bore Holes, Sampling, Penetration 
Tests, Plate Load Test. Earth Pressure Theories, Effect of Water Table, Layered Soils. Stability of Slopes 
Infinite Slopes, Finite Slopes. Foundation Types-Foundation Design Requirements. Shallow Foundations-
Bearing Capacity, Effect of Shape, Water Table and Other Factors, Stress Distribution, Settlement Analysis 
in Sands & Clays. Deep Foundations Pile Types, Dynamic & Static Formulae, Load Capacity of Piles in Sands 
& Clays, Negative Skin Friction.  

Transportation &Geomatics Engineering Transportation Infrastructure: Highway alignment and 
engineering surveys; Geometric design of highways - cross-sectional elements, sight distances, horizontal 
and vertical alignments; Geometric design of railway track; Airport runway length, taxiway and exit 
taxiway design. 

Highway Planning: Geometric Design of Highways, Testing and Specifications of Paving Materials, Design 
of Flexible and Rigid Pavements. 

Traffic Engineering: Traffic Characteristics, Theory of Traffic Flow, Intersection Design, Traffic Signs and 
Signal Design, Highway Capacity. 

Surveying: Importance of Surveying, Principles and Classifications, Mapping Concepts, Coordinate System, 
Map Projections, Measurements of Distance and Directions, Leveling, Theodolite Traversing, Plane Table 
Surveying, Errors and Adjustments, Curves. 

Photogrammetry: scale, flying height; Remote sensing - basics, platform and sensors, visual image 
interpretation; Basics of Geographical information system (GIS) and Geographical Positioning system 
(GPS). 

Wastewater/Environmental Engineering  

Water & Waste Water Engineering: Quality Standards, Basic Unit Processes and Operations for Water 
Treatment. Drinking Water Standards, Water Requirements, Basic Unit Operations and Unit Processes for 
Surface Water Treatment, Distribution of Water. Sewage and Sewerage Treatment, Quantity and 
Characteristics of Wastewater. Primary, Secondary and Tertiary Treatment of Wastewater, Sludge 
Disposal, Effluent Discharge Standards. Domestic Wastewater Treatment, Quantity of Characteristics of 
Domestic Wastewater, Primary and Secondary Treatment Unit Operations and Unit Processes of Domestic 
Wastewater, Sludge Disposal. 

Air Pollution: Types of Pollutants, their Sources and Impacts, Air Pollution Meteorology, Air Pollution 
Control, Air Quality Standards and Limits. 

Municipal Solid Wastes: Characteristics, Generation, Collection and Transportation of Solid Wastes, 
Engineered Systems for Solid Waste Management (Reuse/ Recycle, Energy Recovery, Treatment and 
Disposal). 

Noise Pollution: Impacts of Noise, Permissible Limits of Noise Pollution, Measurement of Noise and 
Control of Noise Pollution.  

 


