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Class: T. Y. Civil  Semester-V  L T P Credits 

Course Code: CE 3012 Course Name:  Design of Steel 

Structures 

 
3 -- -- 3 

 

Course Description: 

The course is intended to develop a fundamental ability to evaluate the design forces in the 

members of steel structures and design steel tension members, compression members, 

columns, column bases, beams, gantry girder, plate girder and their connections. Design 

requirements focus on behavior and failure mechanism of structural members and develop 

optimum design.  

 

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to, 

1. Refer and use design codes and hand book for design of steel structural elements. 

2. Analyze steel structural members.  

3. Design steel structural members. 

 

 

Prerequisite: Basic knowledge of mathematics, structural analysis and strength of material. 

 

 

 

Course Content 

Unit 

No. 
Description Hrs 

1.  Introduction to Design of Steel Structures:  

Advantages &Disadvantages of steel as a structural material, permissible 

stresses, factor of safety, Methods of design, Types of connections, various 

types of standard rolled sections, introduction to cold formed light gauge steel. 

Introduction to Limit state Method: 

Basic concept of Limit state Method, analysis procedure and design philosophy, 

loads and load combinations, partial safety factors for loads and materials, 

comparison with working stress method. 

05 

2.  Tension members: 

Common sections, behavior of tension members, modes of failure, load 

carrying capacity, design of angle sections in trusses, design of bolted and 

welded connections. 

05 

3.  Compression members: 

Common sections, modes of failure, classification of cross sections, load 

carrying capacity, design of angle sections in trusses. Design of bolted and 

welded connections. 

06 
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4.  Columns:  

Load carrying capacity of simple and built up sections, design of simple and 

built up sections. Design of Lacing and Battening. 

Column Bases: Design of slab base, gusseted base. 

06 

5.  Plastic theory:  

Plastic hinge concept, plastic collapse load, plastic moment, shape factor, 

plastic section modulus. 

Design of beams: 

Laterally restrained and unrestrained simply supported beams. Web buckling 

and web crippling. Design of built up beams. Curtailment of flange plates. 

Beam to beam (framed) and beam to column (seated) connections. 

07 

6.  Gantry girder: 

Forces acting on gantry girder, commonly used sections, design of gantry 

girder as laterally unsupported beam. Design of welded plate girder. 

07 

 

 

References:  

 

Text Books: 

1. Duggal, S.K., Design of Steel Structures, Tata Mc-Graw Hill publishing company 

Ltd. 

2. Sairam, K. S., Design of Steel Structures, Pearson publication. 

3. Shah, V. L. and Gore V., Limit State Design of Steel Structures, Structures 

Publication. 

4. Shiyekar, M. R., Limit State Design in Structural Steel, PHI Learning. 

 

Reference Books: 

1. Subramanian, N., Design of Steel Structures, Oxford University Press. 

2. Dayaratnam, Design of Steel Structures, Wheeler Publishing.  

3. Chandra R., Design of Steel Structures, Standard Book House, Vol. I & Vol. II.  

4. Arya, A.S. and Ajamani J.L., Design of Steel Structures, Nemchand and Bros.  

5. Vazirani and Ratwani, Design of Steel Structures, Khanna Publishers. 

6. Punmia, B. C., Jain & Jain, Design of Steel Structures, Laxmi Publication.  

 

Codes of Practic: 

1. IS: 800, (2007) General Construction In Steel - Code of Practice, Bureau of Indian 

Standards. 

2. IS: 875 (Part 3), (2015), Wind Loads on Buildings and Structures, Bureau of Indian 

Standards. 

3. Hand Book No. 1 (SP 16) or Steel Table,(1964), Handbook for Structural Engineers, 

Bureau of Indian Standards. 
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Class: T. Y. Civil  Semester-V  L  T  P  Credits  

Course Code: CE3032 Course Name: Geotechnical 

Engineering 

 
3 -- -- 3 

 

Course Description: 

The course deals with the civil engineer activities which has many diverse and important 

encounters with soil. It uses soil as a foundation to support structures and embankments. 

Nearly every civil engineering structure like building, bridge, highway, tunnel, wall, tower, 

canal or dam must be founded in or on the surface of earth. To perform satisfactorily each 

structure must have a proper foundation.   

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to, 

1. Classify types of soil using different index properties of soil. 

2. Calculate permeability of various types of soil using different methods. 

3. Analyse compressibility phenomenon of soil using Laboratory and field considerations. 

4. Determine settlement, shear strength and bearing capacity of soil. 

 

Prerequisite: 

Basic knowledge of mathematics and fluid mechanics etc. 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Introduction to Geotechnical Engineering: 

Formation of soil. Clay mineralogy and soil structure, phase systems, weight 

volume relationships. Index Properties of Soils: methods of determination and 

its significance, activity of clay. Classification of soil: particle size 

classification system, unified soil classification system (UCS) and IS 

classification system - Plasticity chart and its importance. 

06 

2. Permeability and Seepage: 

Introduction to Darcy's law, factors affecting on permeability. Coefficient of 

permeability and its determination (Laboratory and field methods), 

permeability of stratified soils, seepage velocity & discharge velocity, seepage 

analysis, general flow equation, flow net and its application. 

Effective Stress on Soil: concept-total pressure and effective stress, quick sand 

phenomena, capillary phenomena. 

06 

3. Compaction: 
Definition, standard and modified Proctor compaction tests as per IS-2720, 

factors affecting compaction, effect of compaction on soil properties, Field 

06 
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compaction control, field compaction equipment  

  4. Consolidation: 

Definition, Mass-spring analogy, Terzaghi's one dimensional consolidation 

theory (Derivation not required), foundation settlement, normally consolidated, 

under consolidated and over consolidated soils, Consolidation characteristics 

of soil. Time rate of consolidation  

06 

   5. Shear Strength of Soils: 

Concept of shear strength, Mohr’s strength theory, modified Mohr-coulomb 

theory. Total and effective shear strength parameters, factors affecting on shear 

strength of soil, Sensitivity and Thixotropy of clay. Measurement of shear 

parameters- Direct shear test, unconfined compression test, Triaxial 

compression test and vane shear test, Tests under different drainage conditions. 

06 

   6. Bearing Capacity of Soil : 

Modes of failure, Terzaghi are bearing capacity equations assumptions and 

limitations. Effect of ground water table. I.S. Code method of bearing capacity 

evaluation & computation. Effect of various factors on bearing capacity. 

Bearing capacity of footing subjected to eccentric loading. Plate load test with 

reference to IS1888, Standard penetration test, pressure meter test, cone 

penetration test. 

06 

 

References – 

 

Text Books: - 

1. Arora, K. R., Soil mechanics and Foundation engineering, Standard Publishers 

Distributers. 

2. Punmia, B. C., A. K., Jain, A. K. Jain, Soil mechanics and Foundation engineering, 

Laxmi Publications Pvt. Ltd.  

3. Singh, A. soil mechanics in theory and practice, Asian Publishing House. 

4. Ramamurthy, T. N., Sitharam, T. G., Geotechnical Engineering, by S Chand 

Publications. 

 

References Books: - 

1. Murthy, V.N.S., Soil Mechanics and Foundation Engineering, UBS Publishers and 

Distributors. 

2. GopalRanjan and Rao, A.S.R., Basic and Applied Soil Mechanics- New Age 

International (P) Ltd.  

3. Purushottam Raj, Geotechnical Engineering, Tata McGraw Hill Co. Ltd.  

4. Terzaghi, K., Peck R. B., Mesri G., Soil Mechanics, John Willey & Sons publication. 
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Class: T. Y. B. Tech Civil 

Engineering  

Semester-V  
L  T  P  Credits  

Course Code: CE3052 Course Name: Irrigation & 

Hydraulic Structures 

 
3 -- -- 3 

 

Course Description 

The Hydraulic structures have high importance in civil engineering. This sector can be 

described as a neglected field in the world. Many engineers, especially civil engineers build 

fluid retaining structures which stand with different structures. Some of the structures include 

weirs, canals, aqueducts, and notches.  

In general, hydraulic structures deal with different concerns and problems related to water. 

These areas include dams, piping systems, pumping stations, gabion, irrigation systems, and 

sewerage systems among many other aspects. These are areas that are very important in 

society.  

Keeping this in view, we introduced core course which covers irrigation and hydraulic 

structures. 

 

Course Learning Outcomes:  

After completion of the course, the student will be able to: - 

1. Discuss aspects of hydrology and ground water flow. 

2. Estimate the parameters for water requirements of crop.  

3. Explain importance of ground water resources. 

4. Design earthen/ gravity dam. 

5. Design canal and canal regulator structures. 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Hydrology:  

Hydrological cycle, precipitation, evaporation, transpiration, infiltration, surface 

flow, hydrograph, flood frequency analysis, flood routing through a reservoir, 

channel flow routing-Muskingam method. 

06 

2. Ground water flow: 

 Specific yield, storage coefficient, coefficient of permeability, confined and 

unconfined aquifers, aquiclude, aquitards, aquifuge, radial flow into a well under 

confined and unconfined conditions, Ground and surface water resource. 

06 

3. Introduction to Irrigation engineering: 

Irrigation methods and their efficiencies, Water requirements of crops-Quality of 

irrigation water, Soil moisture – Consumptive use, Duty-Delta-Base period-

Factors affecting duty – Duty for principal types of crops grown in India, Water 

logging: causes and control, salinity reclamation of saline and alkaline soil.  

06 
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4. Reservoirs and Planning for Dam reservoirs  

Definition and types, Capacity-elevation and area-elevation curves of a reservoir 

site, storage zones of a reservoir, catchment yield and reservoir yield, 

determination of field and storage capacity, reservoir sedimentation, reservoir 

losses. 

Gravity Dam: Forces acting on a gravity dam (including seismic load) – Stability 

requirement, Design aspects. 

06 

5. Earthen Dams 

Different types and their suitability, Causes of failure of earthen dam, Seepage 

Analysis, Seepage Control.  

River training: Objectives of river training, methods of river training 

06 

6. Canals 

Distribution systems for canal irrigation, canal capacity, canal losses, alignment 

of main and distributary canals, most efficient section, lining of canals, their 

design, regime theory, critical shear stress, bed load.  

Canal structures: Design of head regulators, canal falls, aqueducts, metering 

flumes and canal outlets 

Introduction to PDN 

06 

 

References 

Reference Books: 

1. Garg, S. K., Water Supply Engineering, Khanna Publishers. 

2. Garg, S. K., Hydrology, Flood Control & Ground Water Engineering, Khanna 

Publishers. 

3. Garg, S. K., Irrigation Engineering and Hydraulic Structures, Khanna Publishers. 

4. Subramanya, K., Engineering Hydrology, McGraw Hill Education. 

5. Modi, P. N., Irrigation Water Resources and Water Power Engineering, Raj sons 

Publishers Pvt. Ltd. 
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Class: T. Y. B.Tech. 

Civil Engineering 

Semester-V  
L  T  P  Credits  

Course Code: CE3072 Course Name: Environmental 

Engineering 

 
3 -- -- 3 

 

Course Description: 

Environmental Engineering course offered in 5th semester, which focuses on water supply 

engineering and wastewater treatment, solid waste management and air pollution. The course 

enables students to work as a consultant and or contractor for infrastructure projects related to 

water supply and waste management projects. 

This course intends to build the competency in the students to identify water source, to check 

water quality, to design of water supply scheme and wastewater treatment plant.  

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to 

1. Analyze water and wastewater for various parameters.  

2. Identify and value the effect of pollutants on the environment: atmosphere, water and 

soil. 

3. Prepare layout of water and wastewater treatment process. 

4. Design water and wastewater Treatment Plant. 

5. Interpret the impact of humans on environment. 

 

Prerequisite: Environmental science and Mathematics  

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Introduction to Water Supply Engineering  

Sources of Water and quality issues, water quality requirements for different 

beneficial uses, Water quality standards, water quality indices, water safety plans, 

Water Supply systems, Need for planned water supply schemes, Water demand 

industrial and agricultural water requirements, Components of water supply 

system; Transmission of water, Distribution system, Various valves used in W/S 

systems, service reservoirs and design.  

06 

2. Water Treatment Process 

Aeration, sedimentation, coagulation flocculation, filtration, disinfection, 

advanced treatments like adsorption, ion exchange, membrane processes, design 

problems on water treatment process 

06 

3. Sewage and Storm water Collection system 

Domestic and Storm water, Quantity of Sewage, Sewage flow variations. 

Conveyance of sewage- Sewers, shapes design parameters, operation and 

maintenance of sewers, Sewage pumping; Sewerage, Sewer appurtenances, 

Design of sewerage systems. Small bore systems, Storm Water- Quantification 

06 
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and design of Storm water; Sewage and Sludge, Pollution due to improper 

disposal of sewage, National River cleaning plans. 

4. Wastewater Treatment Process  

Wastewater treatment, aerobic and anaerobic treatment systems, suspended and 

attached growth systems, recycling of sewage – quality requirements for various 

purposes, design problems on components of wastewater treatment. 

06 

5. Solid Waste Management 

Solid waste, physical and chemical composition of solid waste, Functional 

elements of solid waste, Treatment and disposal of solid waste and Integrated 

solid waste management,. Hazardous waste: Types and nature of hazardous waste  

06 

6. Air Pollution and Control 

Air pollution, effects of air pollution on man material and vegetation, 

Metrological aspects of air pollution, Control of air pollution, Vehicular 

pollution. 

Introduction to global issues- Global warming, acid rain, climate change, Air 

quality standard 

06 

 

 

References – 

 

Text Books: - 

1. Modi, P. N., Water Supply Engineering, by Standard Book House. 

2. Modi, P. N., Wastewater Engineering, by Standard Book House. 

3. Punmia, B. C., Jain A. K and Jain A. K. Water Supply Engineering, Laxmi Publishers. 

4. Punmia, B. C., Jain A. K and Jain A. K. Wastewater Engineering, Laxmi Publishers. 

5. Garg, S. K., Water Supply Engineering, Khanna Publication. 

6. Garg, S. K., Wastewater Engineering & Air Pollution, Khanna Publication. 

 

 

References Books: - 

1. Peavy, H.S, Rowe, D.R., Tchobanoglous, G. Environmental Engineering, Mc-Graw -Hill 

International Editions.  

2. Ministry of Urban Development, New Delhi Manual on Water Supply and Treatment. 

3. Metcalf and Eddy, Wastewater Engineering, Treatment disposal and reuse, Tata McGraw-

Hill. 

4. Manual on Sewerage and Sewage Treatment Systems, Part A, B and C. Central Public 

Health and Environmental Engineering Organization, Ministry of Urban Development. 

5. Rao, M. N. and Rao, H. N., Air Pollution and Control, M. C. Grew Hill Publication. 

6. Manual on Municipal Solid Waste Management by Government of India, Ministry of 

Urban Development. 

 

Codes of Practice :- 

1. IS 10500 – 2012, Drinking water quality standards, B.I.S. 

2. IS 1172:1993 Code of basic requirements for water supply, drainage and sanitation. 

 



K.E. Society’s 

Rajarambapu Institute of Technology, Sakharale 

(An Autonomous Institute, Affiliated to Shivaji University, Kolhapur) 

T Y B. Tech. Civil Syllabus 

To be implemented from 2020-21 

Department of Civil Engineering 

Page 10 of 80 
 

Class: T. Y. B. Tech. 

Civil Engineering  

Semester-V  
L  T  P  Credits  

Course Code: CE3092 Course Name: Transportation 

Engineering 

 
3 -- -- 3 

 

Course Description 

Transportation plays important role in the development of the country. Efficient road, railway 

and air transport network is essential to cater the increased need of the passengers and goods 

trips. Study of this subject imparts knowledge of survey for road projects, traffic survey, 

material quality control, pavement design, bridge investigations, and design and analysis rail 

systems.   

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Design of geometric components of highway and railway.   

2. Determine traffic volume for design of road infrastructure  

3. Perform pavement design and different tests on highway materials    

4. Design rail transportation system  

 

Prerequisites: Nil 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Highway Alignment and Geometric Design 

ideal alignment and factors controlling it, highway location survey, Design 

controls and criteria for geometric design, cross sectional element, sight 

distance requirements, super elevation, radius of horizontal curves, extra 

widening, Horizontal transition curves, Design of vertical alignment, gradient 

and its type, grade compensation on horizontal curves, vertical curves. 

06 

2. Surveys and Studies in Traffic Engineering 

Traffic studies on flow, speed, travel time - delay and O-D study, PCU, peak 

hour factor, parking study, accident study and analysis, signal design by 

Webster’s method; Types of intersections and channelization; Highway 

capacity and level of service of rural highways and urban roads 

06 

3. Highway Materials Quality Control  

Aggregate properties for different layers of road aggregate blending, pavement 

quality concrete, Bitumen and Tar- origin, preparation, properties and chemical 

constitution of bituminous road binders, Bituminous emulsions and cutback - 

preparation, characteristics uses and tests, Bituminous mix design.  

 

 

06 
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4. Pavement Design and Pavement Distresses 

Design factors for flexible and rigid pavements, Design of flexible pavement 

using IRC: 37-2018, Design of rigid pavements using IRC: 58-2015, Distresses 

in rigid and flexible pavement 

06 

5.  Introduction to Railway Engineering 

Overview, Component parts of railway track, recent development in railways 

specifically w.r.t. track structure, Organizational structure of Indian railways, 

railway lines classification based on speeds, types of sleepers and ballast, rail 

gauge 

06 

6. Railway Geometric Design  

Geometric design of track, sleeper density, Points and Crossing, Signaling, 

Interlocking, Tracking Power and Resistance  

06 

 

References  

Text Book: 

1. Khanna, S.K., Justo C.E.G. and Veeraragavan A., Highway Engineering, NemChand 

and Brothers. 

2. Saxena, S.C., Arora S. P., A Text Book of Railway Engineering, DhanpatRai and 

Sons. 

3. Mundrey, J. S., Railway Track Engineering, Tata McGraw Hill Education. 

 

Reference Books: 

1. Yang, H. Huang, Pavement Analysis and Design, Pearson Education.  

 

Codes of Practice:  

1. IRC 37 (2018), Guidelines for the Design of Flexible Pavements, Indian Roads 

Congress, New Delhi, 4th Edition.  

2. IRC 58 (2015), Guidelines for the Design of Plain Jointed Rigid Pavements for 

Highways, Indian Roads Congress.  

3. MoRTH (2013), Specification for Road and Bridge Works, Ministry of Road 

Transport and Highways, 5th Revision. 
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Class: T. Y. B. Tech. 

Civil Engineering 

Semester-V  
L  T  P  Credits  

Course Code: CE3112 Course Name: Geotechnical 

Engineering Laboratory 

 
-- -- 2 1 

 

Course Description: 

The purpose of this laboratory course is to facilitate high-level research and development 

work within the field of geotech and soil mechanics with emphasis on advanced soils 

Laboratory testing, field testing and monitoring.    

The laboratory course deals with the use of standard and advanced soils laboratory testing 

equipment which facilitates triaxial stress path testing with local strain measurement, 

automatic compaction machine, permeability testing, direct shear testing etc. 

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to 

1. Determine index and engineering properties of soil. 

2. Classify soil based on its index properties. 

3. Analyze field conditions through Laboratory tests 

 

Prerequisite: 

Basic knowledge of mathematics and fluid mechanics  

 

Course Content  

Expt. 

No. 
Description (Any Ten Experiments) Hrs. 

1. Specific Gravity of Soil Grains. 02 

2. Field Density a) Core Cutter Method b) Sand Replacement Method 02 

3. Grain Size Distribution a) Dry Analysis b) Wet Analysis  02 

4. Consistency Limits a) Liquid Limit b) Plastic Limit c) Shrinkage Limit 02 

5. Proctor Compaction Test 02 

6. Permeability Test a) Constant Head method b) Falling Head method. 02 

7. Direct Shear Test 02 

8. Unconsolidated Undrained Triaxial Test (UU) 02 

9. Unconfined Compressive Strength Test (UCS) 02 

10. One Dimensional Consolidation Test 02 

11. California Bearing Ratio Test (CBR) 02 

12. Standard Penetration Test 02 

13. Vane Shear Test 02 

14. Swell pressure Test 02 

15. Field Visit regarding identification of soil 02 
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References – 

 

Text  Books: - 

1. Arora, K. R., Soil mechanics and Foundation engineering, Standard Publishers 

Distributers. 

2. Punmia, B. C., Jain A. K.,, Jain* A. K., Soil mechanics and Foundation engineering, 

Laxmi Publications Pvt. Ltd.  

3. Singh, A., soil mechanics in theory and practice, Asian Publishing House. 

4. Ramamurthy, T. N., Sitharam, T. G., Geotechnical Engineering, by S Chand 

Publications. 

 

References Books: - 

1. Murthy, V.N.S., Soil Mechanics and Foundation Engineering, UBS Publishers and 

Distributors. 

2. Gopal Ranjan and Rao A.S.R., Basic and Applied Soil Mechanics- New Age  

International (P) Ltd.  

3. Purushottam Raj, Geotechnical Engineering, Tata McGraw Hill Co. Ltd.  

4. Terzaghi, K., Peck R. B., Mesri G., Soil Mechanics, John Willey & Sons publication. 
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Class: T. Y. B.Tech. 

Civil Engineering 

Semester-V  
L  T  P  Credits  

Course Code: 

CE3132 

Course Name: Environmental 

Engineering Laboratory 

              
-- -- 2 1 

 

Course Description: 

The course equips the student with theoretical and practical knowledge and skills, relevant to 

water and wastewater analysis. Environmental Engineering laboratory is offered as the course in 

the fifth semester of third year engineering consists of two modules, the first module focuses on 

analysis of water and wastewater characteristics. The second module focuses on the design of 

treatment systems of water and wastewater. 

 

Course Learning Outcomes: 

After successfully completing the course, Student will able to: 

1. Analyse water and wastewater characteristics. 

2. Prepare a layout of water and wastewater treatment plant. 

3. Design of water and wastewater treatment plant. 

 

Prerequisite – Fundamentals of Environmental Science, chemistry  

 

Laboratory Work:  

It shall consist of practical exercises and projects as given below.  

Course Content 

Expt. No. Name of Experiment        Hrs. 

Part A Analysis of any ten parameters from following  

1. Determination of pH of water  02 

2. Determination of Acidity and alkalinity of water  02 

3. Determination of Chloride Content of water  02 

4. Determination of Hardness of water  02 

5. Determination of Turbidity of water  02 

6. Determination of Residual chlorine in water  02 

7. Determination of Total solid of water and wastewater 02 

8. 
Determination of Total dissolved solids through measurement of 

electrical conductivity 

02 

9. Determination of Dissolved Oxygen of water and wastewater 02 

10. Determination of Most Probable Number 02 

11. Determination of Biological Oxygen Demand of wastewater 02 
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12. Determination of Chemical Oxygen Demand of Wastewater 02 

13. Demonstration of Five gas analyzer for Air Quality assessment. 02 

Part B 
Design/ Analysis problems on water treatment unit & wastewater 

treatment 

02 

Part C Visit to a water or wastewater treatment plant 02 

 

References – 

Text Books: - 

1. Modi, P. N., Water Supply Engineering, by Standard Book House. 

2. Modi, P. N., Wastewater Engineering, by Standard Book House. 

3. Punmia, B. C., Jain A. K and Jain A. K., Water Supply Engineering, Laxmi Publishers. 

4. Punmia, B. C., Jain A. K and Jain A. K., Wastewater Engineering, Laxmi Publishers. 

5. Garg, S. K., Water Supply Engineering, Khanna Publication. 

6. Garg, S. K., Wastewater Engineering & Air Pollution, Khanna Publication. 

 

References Books: - 

1. Peavy, H.S, Rowe, D.R, Tchobanoglous, G. Environmental Engineering, Mc-Graw -Hill 

International Editions.  

2. Ministry of Urban Development, New Delhi Manual on Water Supply and Treatment. 

3. Metcalf and Eddy Wastewater Engineering, Treatment disposal and reuse, Tata McGraw-

Hill. 

4. Manual on Sewerage and Sewage Treatment Systems, Part A, B and C. Central Public 

Health and Environmental Engineering Organization, Ministry of Urban Development. 

5. Rao, M. N. and Rao H. N., ‘Air Pollution and Control’ M. C. Grew Hill Publication. 

6. Manual on Municipal Solid Waste Management by Government of India, Ministry of 

Urban Development. 

 

 

Codes of Practice :- 

1. IS 10500 – 2012, Drinking water quality standards, B.I.S. 

2. IS 1172:1993 Code of basic requirements for water supply, drainage and sanitation. 
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Class: T. Y. B. Tech. 

Civil Engineering  

Semester-V  
L  T  P  Credits  

Course Code: 

CE3152 

Course Name: Transportation 

Engineering Laboratory 

 
- -- 2 1 

 

Course Description 

The objective of Transportation Engineering laboratory course is to determine the properties 

of materials used in road construction. Experiments include tests for impact, abrasion, and 

shape test for coarse aggregate and tests for penetration, ductility, viscosity, softening point 

and flash and fire point for bitumen. The students will be able to infer the suitability of these 

materials for construction of road. This laboratory course will help the students to understand 

the theoretical concepts learned in the transportation engineering course.  

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Characterize the pavement materials  

2. Perform quality control tests on pavement materials  

3. Design bituminous mixes for flexible pavement 

4. Design concrete mix for rigid pavement   

5. Calculate thickness of different layers of pavement  

 

Prerequisites: Nil   

 

Perform any ten practical’s 

Course Content  

Expt. 

No. 
Name of Experiment Hrs. 

1. Determination of aggregate impact value of aggregates used in road 

construction  
02 

2. Determination of abrasion value of aggregates by Los Angeles Abrasion 

Test 
02 

3. Determination of Flakiness and Elongation Index of aggregates used in 

road construction  
02 

4. Determination of water absorption by aggregates  02 

5. Determination of California Bearing Ratio value of subgrade soil   02 

6. Determination of California Bearing Ratio value of subgrade soil by 

Dynamic Cone Penetrometer Test  
02 

7. Determination of penetration value of bitumen 02 

8. Determination of softening point of bitumen  02 

9. Determination of flash and fire point of bitumen  02 

10. Estimation of binder content in bituminous mixture by centrifugal 

extraction method  
02 
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11. Determination of viscosity of bitumen by Saybolt Viscometer  02 

12. Estimation of optimum binder content of bituminous mix by Marshall 

Stability Test 
02 

13. Design of concrete mix for PQC layer of concrete pavement 02 

 

References  

Text Book: 

1. Khanna, S.K., Justo C.E.G. and A Veeraragavan Highway Engineering, NemChand 

and Brothers. 

2. Saxena, S. C., Arora S. P., A Text Book of Railway Engineering, Dhanpat Rai and 

Sons. 

3. Mundrey, J. S., Railway Track Engineering, Tata McGraw Hill Education.  

Reference Books: 

1. Yang, H. Huang, Pavement Analysis and Design, Pearson Education. 

 

Codes of Practice:  

    1.  IRC 37 (2018), Guidelines for the Design of Flexible Pavements, Indian Roads 

Congress, 4th Edition.  

2. IRC 58 (2015), Guidelines for the Design of Plain Jointed Rigid Pavements for 

Highways, Indian Roads Congress.  

3. MoRTH (2013), Specification for Road and Bridge Works, Ministry of Road Transport 

and Highways, 5th Revision. 
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Class:- T.Y. B. Tech  Semester-V  L  T  P  Credits  

Course Code : SH 3032 Course Name : Aptitude 

Training-I 

 
2* - - 2 

 

Course Description: 

Quantitative and Reasoning tests form a major part of most of the competitive exams and 

recruitment processes. They evaluate numerical ability and problem solving skills of 

candidates. Along with the arithmetic abilities, candidate’s patience while reading 

through the question is also tested. Decision making is also a crucial part of the process 

with a question having multiple solutions and the candidate has to choose the most 

efficient one. Fast calculations have become an integral part of a candidate’s career. 

Calculating the remuneration and efficiency, estimating profits and interests on the 

principal, using a logical approach towards solving a problem is now a routine affair for 

a professional.  

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to, 

1. Develop a thorough conceptual understanding and develop a logical approach 

towards solving Aptitude and Reasoning problems. 

2. Understand usage of basic aptitude terms of percentages, averages, ratios and applications 

of business aptitude terms of profits and interests  

3. Develop a bridge in analogies, series and visualizing directions. 

4. Apply various short cuts & techniques to manage speed and accuracy to get equipped for 

various competitive and campus recruitment exams. 

 

Prerequisite: 

Fundamentals of various Mathematical and Arithmetic operations, Calculations. 

 

Course Content 

Unit No. Description Hrs. 

1. Basic Aptitude                                                                               

Percentage-Conversion, Single change, Successive change, Product 

Stability, Applications of percentage. Average-Weighted average, Concept 

of average speed  & Allegation, Ratio and Proportion-Comparison 

&properties of Ratio & Proportion, HCF & LCM 

12 

2. Logical Reasoning-1 

Syllogism-Method Venn diagram, methods of 100 & 50. Numerical 

Analogy - Verbal and Non-Verbal, Pattern or Step Completion, Series 

Completion-Number Series, Letter Series, Number-Letter Series (Word, 

Image) 

12 

3. Business Aptitude 

Profit & Loss-Same selling price different Cost Price, Same cost price 

different selling price, Concept of false scale, Simple & Compound 

Interest 

06 
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4. Time, Rate and Work 

Time, Rate and Work-Unitary Method, LCM Method, Calculation of 

remuneration. Pipes & Cisterns-Concept of negative work, LCM Method 

06 

5. Logical Reasoning-2 

Direction Sense – Understanding directions, drawing a diagram. Coding 

Decoding- finding an algorithm of coding 

06 

  

*Note: One Extra lecture will be allotted in the time table.  

 

References 

Reference Books: 
1. Aggarwal, R. S., Quantitative Aptitude, S Chand Publishing. 

2. Aggarwal, R. S., Logical Reasoning, S Chand Publishing.   

3. Sharma, A., Quantitative Aptitude, McGraw Hill Publishing. 

4. Sharma, A., Logical Reasoning, McGraw Hill Publishing. 
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Class: T.Y. B. Tech. Civil 

Engineering 
Semester-V 

 L  T  P  Credits  

Course Code: CE 3172 
Course Name: Comprehensive 

Exam III 

 --- --- -- 1 

 

Course Description: 

Comprehensive Exam I consists of multiple-choice questions (MCQ) based on following 

courses. 

1. Design of Steel Structures 

2. Geotechnical Engineering 

3. Irrigation and Hydraulic Structure 

4. Environmental Engineering 

5. Transportation Engineering 
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Class:- T.Y. B. Tech  Semester-V  L  T  P  Credits  

Course Code : SH 301 Course Name : Indian 

Constitution 

 
2 - -- Audit 

 

Course Description: 

The Constitution of India is the supreme law of India. The document lays down the 

framework demarcating fundamental political code, structure, procedures, powers, and 

duties of government institutions and sets out fundamental rights, directive principles, and 

the duties of citizens. It is the longest written constitution of any country on earth. B. R. 

Ambedkar, chairman of the drafting committee, is widely considered to be its chief 

architect. Indian Constitution is audit course offered at the fifth semester of Mechanical 

Engineering undergraduate   programme to have fundamental knowledge of Indian 

Constitution. It consists of six units covering all areas of Indian Constitution. 

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to, 

1. Create awareness about law depiction and importance of Constitution 

2. Define Fundamental Rights and Fundamental Duties of the Indian Citizen to instill 

morality, social values, honesty, dignity of life and their social Responsibilities. 

3. Create Awareness of their Surroundings, Society, Social problems and their suitable 

solutions while keeping rights and duties of the citizen keeping in mind. 

4. Recognize distribution of powers and functions of Local Self Government. 

5. Comprehend the National Emergency, Financial Emergency and their impact on 

Economy of the country. 

 

Prerequisite: 
Fundamental of political science 

 

Course Content 

Unit 

No. 
Description Hrs. 

1.  Constitution – Structure and Principles 

Meaning and importance of Constitution, Making of Indian Constitution – 

Sources, Salient features of Indian Constitution 

04 

2.  Fundamental Rights and Directive Principles 

Fundamental Rights, Fundamental Duties, Directive Principles 
04 

3.  Government of the Union 

President of India – Election and Powers, Prime Minister and Council of 

Ministers, Lok Sabha – Composition and Powers, Rajya Sabha – 

Composition and Powers 

04 

4.  Government of the States 

Governor – Powers, Chief Minister and Council of Ministers, Legislative 

Assembly – Composition and powers, Legislative Council – Composition 

and powers 

04 
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5.  The Judiciary 

Features of judicial system in India, Supreme Court –Structure and 

jurisdiction,  High Court – Structure and jurisdiction 

04 

6.  Administrative organization and constitution 

Federalism in India – Features, Local Government -Panchayats –Powers 

and functions; 73rd and 74th amendments, Election Commission – 

Organisation and functions, Citizen oriented measures – RTI and PIL – 

Provisions and significance 

04 

 

 

References - 

 

Text Books:  

1. Durga Das Basu, Introduction to the Constitution of India, Gurgaon; Lexis Nexis. 

Reference Books: 
1. Pylee, M.V., India’s Constitution, New Delhi; S. Chand Pub. 

2. Pandey, J.N., The Constitutional Law of India, Allahabad; Central Law Agency. 

3. Constitution of India (Full Text), India.gov.in., National Portal of India, 

https://www.india.gov.in/sites/upload_files/npi/files/coi_part_full.pdf 

4. Durga Das Basu, Bharatada Samvidhana Parichaya, Gurgaon; LexisNexis 

Butterworths Wadhwa. 

5. Merunandan, K.B., Bharatada Samvidhana Ondu Parichaya, Bangalore, Meragu 

Publications. 

6. http://legislative.gov.in/constitution-of-india 
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PROGRAM 

ELECTIVE-I 
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Class: T. Y. B. Tech. 

Civil Engineering  

Semester-V  
L  T  P  Credits  

Course Code: CE 3192 Course Name: Structural 

Analysis 

 
3 -- -- 3 

 

Course Description 

Structural Analysis consists of analysis of determinate and indeterminate trusses, three hinged 

and two hinged arches. Also plastic analysis of beams, unsymmetrical bending of beams, 

analysis of frames by approximate methods and application of theories of failure is included 

in this course. All these topics lead to understand the behavior of structural elements and 

useful while studying the design courses. 

 

Course Learning Outcomes:  

After completing the course, the student should be able to, 

1. Analyse pin jointed truss for deflection by strain energy method. 

2. Evaluate horizontal thrust, radial shear and normal of arches. 

3. Analyse beam by plastic analysis method. 

4. Determine bending stresses in beams due to unsymmetrical bending. 

5. Analyse building frames using approximate methods of analysis. 

6. Predict failure of structure by using various theories of failure.  

 

Prerequisites: Engineering Mechanics, Strength of Materials, Mechanics of Structures 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Deflection of pin jointed truss:                              

Deflection of determinate trusses. Deflection of indeterminate trusses (with one 

redundant only). 

06 

2. Two hinged and Three hinged arches: 

Analysis of Three hinged parabolic and semicircular arch. Analysis of Two 

hinged parabolic and semicircular arch. 

06 

3. Plastic analysis of structures: 

Assumptions, fundamentals of plastic analysis, Flexure of beam, collapse 

mechanism, shape factor, plastic moment, plastic section modulus. Plastic 

analysis of fixed and continuous beams. 

06 

4. Unsymmetrical bending: 

Unsymmetrical bending of beams of symmetrical sections. Unsymmetrical 

06 



K.E. Society’s 

Rajarambapu Institute of Technology, Sakharale 

(An Autonomous Institute, Affiliated to Shivaji University, Kolhapur) 

T Y B. Tech. Civil Syllabus 

To be implemented from 2020-21 

Department of Civil Engineering 

Page 25 of 80 
 

bending of beams of unsymmetrical sections. 

5. Approximate methods of Analysis: 

Approximate methods of analysis of multistoried, multi bay rigid jointed 

frames.  

1. Portal frame method 

2. Cantilever method 

3. Substitute frame method 

06 

6. Failure Theories: 

1. Maximum Principal stress theory 

2. Maximum Principal strain theory 

3. Maximum shear stress theory 

4. Total energy theory 

5. Distortion energy theory Tresca and von Mises yield criteria.  

06 

 

References – 

Text Books: - 

1. Junnarkar, S. B. and Shah H.J., Mechanics of Structures (Vol-I and II), Charotar 

Publishers. 

2. Ramamruthum, S., Theory of Structures, Dhanpatrai & Sons publications. 

3. Bhavikatti, S. S., Structural Analysis-II, Vikas Publishing House Pvt, Ltd. 

 

References Books: - 

1. Vazirani and Ratwani, Analysis of Structures: Vol. I & II, Khanna Publishers. 

2. Wang, C. K., Intermediate Structural Analysis, Indian Edition, Tata McGraw-Hill 

Education.  

3. Gere and Timoshenko, Mechanics of Materials, CBS Publisher Private Limited. 
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Class: T. Y. B. Tech. 

Civil Engineering 

Semester-V  
L  T  P  Credits  

Course Code: CE 321 Course Name: Composite Materials  

 

 
3 -- -- 3 

 

Course Description: 

The course covers a broad range of composite geometries and properties covering extensively 

transport properties. Fibers are not viewed as available components but their fabrication and 

ways to control effectively orientation, mechanical and surface properties are considered in 

full detail, fabrication of composites is a also treated in detail. Mechanical properties 

considered are not limited to those of composites with regular arrangements of fibers 

(random arrangements of fibers, dispersions of low‐aspect ratio particles and platelets are 

also considered). Properties considered include a systematic presentation of transport 

propertied for random and ordered arrangements of the second phase 
 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Explain the methods of manufacturing, properties and applications of various 

composites materials. 

2. Determine stresses and strains in composites.  

3. Apply failure criteria and critically evaluate the results.  

4. Explain mechanical behavior of composites due to variation in temperature and 

moisture. 
 

 

Prerequisites: The fundamental knowledge of the courses Mechanics of Solids, Metallurgy 

and Material Science is essential. 
 

Course Content 

Unit 

No. 
Description Hrs. 

1. Introduction: 
Polymer matrix composites (PMC) Reinforcements and matrices, Types of 

reinforcements, Types of matrices, Types of composites, Carbon Fibre 

composites, Properties of composites in comparison with standard materials. 

06 

2. Manufacturing methods: 
Hand and spray lay-up, injection molding, resin injection, filament winding, 

Pultrusion, centrifugal casting and prepregs. Fibre/Matrix Interface, mechanical. 

Measurement of interface strength, Characterization of systems, carbon 

fibre/epoxy, glass fibre/polyester, Graphite epoxy etc. 

06 

3. Mechanical Properties: 

Stiffness and Strength: Geometrical aspects, volume and weight fraction, 

Unidirectional continuous fibre, discontinuous fibers, Short fiber systems, 

woven reinforcements.  

Mechanical Testing: Determination of stiffness and strengths of unidirectional 

06 
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composites; tension, compression, flexure and shear. 

4. Laminates: 
Types of Laminates, Symmetric Laminates, Antisymmetric Laminate, Balanced 

Laminate, Quasi-isotropic Laminates, Cross-ply Laminate, Angleply Laminate, 

Orthotropic Laminate, Laminate Moduli, Hygrothermal Stresses. 

06 

5. Advances in Composites: 

Carbon/carbon composites, Advantages of carbon matrix, Limitations of carbon 

matrix Carbon fibre, Chemical vapour deposition of carbon on carbon fibre 

perform, Sol gel technique, Composites for aerospace applications. 

06 

6. Joining Methods: 
Joining, Advantages and disadvantages of adhesive and mechanically fastened 

joints, Typical bond strengths and test procedures. 

06 

 

 

References: 

 

Text Books: 

1. Sharma, S.C., Composite Materials, Narosa Publications. 

2. Strong, A.B, Fundamentals of Composite Manufacturing, SME. 

 

Reference Books: 
 

1. Chawla, K. K., Composite Materials, Springer – Verlag 

2. Chawla, Krishan K, Composite Materials, Springer-Verlag New York. 

3. Chung, Deborah D. L, Composite Materials Science and Applications, Springer-

Verlag London. 

4. Clyne, T.W. and Withers, P.J., Introduction to Metal Matrix Composites, Cambridge 

University Press. 

5. Daniel Gay, Suong V. Hoa, Stephen W. Tsai, Composite Materials Design and 

Applications, CRC Press. 

6. George Lubin, Hand Book of Composites, Van Nostrand Reinhold. 

7. Isaac, M. Daniel and Orilsha, Engineering Mechanics of Composite Materials, Oxford 

University Press.  

8. Mathews, F.L. and Rawlings, R.D., Composite materials: Engineering and Science, 

Chapman and Hall 

9. Robert, M. Jones, Composite Materials, CRC Press. 

10. WD Callister, Jr., Adapted by R. Balasubramaniam, Materials Science and 

Engineering, An introduction, John Wiley & Sons. 

 

 

 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Daniel+Gay%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Suong+V.+Hoa%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Stephen+W.+Tsai%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22George+Lubin%22&source=gbs_metadata_r&cad=7
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Class: T. Y. B. Tech 

Civil Engineering  

Semester: V  
L  T  P  Credits  

Course Code: CE 3232 Course Name: Construction 

Safety and Quality Management 

 
3 -- -- 3 

 

Course Description: 

The Construction Safety and Quality Management course covers the standards and laws 

associated with health and safety in construction activities, identification and controlling of 

workplace dangers and hazards and practical application of knowledge in real time situation. 

To join and study this course, no previous health and safety knowledge is required although it 

is advised that candidates/learners should have basic understanding of construction activities. 

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to, 

1. Apply various quality improvement techniques. 

2. Diagnose problems in the quality improvement process 

3. Suggest safety precautions to be taken during the execution of various construction 

works 

4. Analyze possible hazards and accidents in construction projects 

5. Interpret various legal aspects of safety in construction.  

 

Prerequisites: Construction activities in construction industry. 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Introduction to quality:  

Importance of quality, quality transition, quality control and inspection, quality 

assurance, total quality management, evolution of quality management. 

06 

2. Planning and control of quality: 

Quality Concerns in Construction, Work and Material specifications, 

Benchmarking, Quality Function Deployment, Customer Satisfaction, 

Employee Involvement, Continuous Process Improvement 

06 

3. Safety in Construction:  

Indian construction industry, challenges before construction industry in India, 

safety hazard, safety precautions in construction, safety committee and its 

function, Role of govt. in safety promotions, Safety education & training, safety 

audit, personal protective equipments (PPE), Roles & responsibility of safety 

06 
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officers, duties of safety officers, Safety signs and symbols.  

4. Hazards of Construction and Prevention:  

Excavations, basement and wide excavations, trenches, shafts-scaffolding, 

safety hazards, scaffolding inspection checklist. Accidents- types, causes, 

unsafe act & unsafe condition, prevention techniques, accident reporting & 

investigation. Construction safety in high rise buildings, working on 

contaminated sites, safety in demolition work, fire hazards. 

06 

5. Safety in Handling Construction Machinery: 

Selection, operation, inspection and testing of hoisting cranes, mobile cranes, 

tower cranes, crane inspection checklist, builder’s hoist, winches, chain pulley 

blocks, use of conveyors - concrete mixers, concrete vibrators, Safety in earth 

moving equipments- excavators, dozers, loaders, dumpers, motor grader, 

concrete pumps, welding machines, use of portable electrical tools, drills, 

grinding tools.  

06 

6. Aspects of Safety in Construction  

Acts & regulations related to constructions- Building and other construction 

workers’ act-1996, Occupational health Laws, occupational safety & health act 

(OSHA), employer and employees- duties and rights.  

06 

 

References: 

 

Text Books: 

1. Mishra, R. K., Construction Safety, AITBS Publishers. 

2. Bhattacharjee, S. K., Safety Management in Construction, (Principles and Practice), 

Khanna Publishers. 

 

Reference Books: 

1. Construction safety manual (2007), published by National Safety Commission of India.  

2. Safety Management in Construction Industry (2013), McGraw Hill Construction, Smart 

Market Report.  

3. Kelar, J. J., OSHA, Construction Safety Handbook. 

4. Girimaldi, and Simonds, Safety management, AITBS Publishers. 
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Class: T. Y. B. Tech 

Civil Engineering 

Semester-V   
L  T  P  Credits  

Course Code: CE 3252 Course Name: Advanced 

Construction Techniques 

 
3 -- -- 3 

 

Course Description 

Construction Technology plays important role in civil engineering .This course caters for 

imparting application based knowledge in the area of construction technologies used to 

constructed civil engineering infrastructure. 

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Develop method statements for construction techniques. 

2. Select construction technique for activity. 

3. Justify application of construction technique for particular task. 

4. Justify construction safety needs and management on projects. 

 

Course Content 

Unit 

No. 
Description 

Hrs. 

1. Fundamentals of Construction Technology 

Construction activities, Process, Workers, Estimation and Schedule. 

Construction documentation & records. Codes & regulation. 

06 

2. Construction of High-rise Structures 

Foundation, Structural System, Life Safety System, vertical transportation, 

MEP services, Construction & Processes. 

06 

3. Cofferdam & Caissons  

General Considerations, Bracing, Excavation, bottom seal. Difficulties in 

cofferdam construction. Slurry Wall cofferdams, Cellular Cofferdam. Box 

Caisson:-Site & Foundation preparation, fabrication, launching and 

deployment, setting, concreting. Open Caisson:-Cutting, Sitting, Sinking. 

Pneumatic caissons. 

06 

4. Underwater Construction & Trenchless Technology 

Problems encountered in excavation, Under water drilling & blasting, Grouting 

Soft and hard soil Trenchless Technology:-Definition, Method & application 

06 

5. Mechanized Construction 

Introduction, fundamental & Mechanization for plants, tolls, earthwork, 

transportation, movement & handling. Mechanization in concrete mixers and 

pumps.    

06 
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6. Construction Safety 

Basic principles of safety, Housekeeping, Personal Safety. Fire Protection, 

Electrical Safety Mechanical handily & transportation Safety in Excavation, 

Blasting, formwork concrete. First Aid  and Accidents 

06 

 

References: 

Text Book: 

1. Sarkar, S. K. and Saraswati S., Construction Technology Oxford University press. 

2. Peurifoy, R.L., Construction Planning Equipment and Method, Co. Inc. International 

student edition. 

 

Reference Books: 

1. Brien, J.J.J., A. Havers and F.W.Stubbs, Jr., Standard Handbook of Heavy 

Construction, McGraw-Hill Book Co. 

2. Chudley, R.,Construction Technology (Vol.4) Longman Group Limited. 
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Class: T. Y. B. Tech. 

Civil Engineering  

Semester-V  
L  T  P  Credits  

Course Code: CE 327 Course Name: Instrumental 

Monitoring of Environment and 

Modeling 

 
3 -- -- 3 

 

Course Description 

Instrumental Monitoring of Environment and Modeling emphasizes the need for industries to 

control and monitor the environmental impact of their activities and this requires laboratory 

analysis of pollutants. This course covers current methods for detecting and monitoring pollution 

in air, soil and water in the context of legal requirements and industry standards. It provides 

comprehensive coverage of all the major, broadly applicable methods, from traditional methods 

to biosensors and remote sensing, giving practical guidance on their use.  

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Analyze the principles of volumetric and instrumental analytical methods in 

environmental monitoring 

2. Evaluate statistical methods for evaluating and interpreting data of environmental 

interest 

3. Describe various electrochemical methods 

4. Summarize various material characterization techniques and its principles 

 

Prerequisites: Environmental science, Chemistry, Mathematics  

 

Course Content 

Unit 

No. 
Description 

Hrs. 

1. Classification of Instrumental Methods 

Need of Environmental Instrumentation for monitoring, Concept of ETP, CETP, 

STP and their monitoring, Performance Characteristics of Instruments (Static And 

Dynamic) 

06 

2. Errors and Uncertainties in Performance Parameters 

 Noise Reduction - Sensitivity and Detection Limit - Errors -Types - Expression 

of Errors - Precision and Accuracy - Calibration of Instrumental Methods - 

06 

3. Spectrophotometry  

Electromagnetic Radiation - Atomic Absorption and Emission Spectrometry - 

Ultraviolet - Visible Spectrophotometry Principle and Instrumentation - Atomic 

Absorption Spectroscopy Principle and Instrumentation  

06 
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4. Flame Photometer– 

Fluorimetry - Nephelometry and Turbidimetry - Principles, Chromatography - 

Principle and Classification - Column Efficiency and Resolution - Quantitative 

Determination - Column Chromatography - Thin Layer Chromatography - 

Principle and Application of Ion chromatography 

06 

5. Principle and Application of High Precision Equipments 

Liquid Chromatography (HPLC) - Ion Chromatography Mass Spectroscopy - Gas 

Chromatography Mass Spectroscopy (GCMS) - Electro Chemical Methods - 

Electrochemical Cell - Reference Electrodes 

06 

6. Environmental modelling 

Water quality modelling, modelling parameters, importance and use in the 

pollution control, Statistical and dynamic modelling for environmental 

parameters. 

06 

 

References: 

 

Text Book: 

1. Willard, H. H., Merit, L. L., Dean, J. A.  and Settle, F. A., Instrumental Methods of 

Analysis,  CBP Publishers and Distributors. 

 

Reference Books: 

1. Skoog, D. A., West, D.M. and Nieman, T.A., Principles of Instrumental Analysis, 

Thomson Asion (P) Ltd. 
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Class: T. Y. B. Tech 

Civil Engineering  

Semester-V  
L  T  P  Credits  

Course Code: CE 3292 Course Name: Tunnel Docks and 

Harbors Engineering  

 
3 -- -- 3 

 

Course Description 

Tunnels are required to be made for underground metros passing through cities or for 

roads/rails crossing the hills. Tunnels are also required for making subways for pedestrian 

crossing the busy roads. Thus, knowledge about tunnel design features and its maintenance 

are important for civil engineers. India has a very large coastal line and therefore coastal 

shipping plays a very vital role in the development and growth of economy of our country. 

Docks and Harbor are the integral part of coastal shipping transport system Therefore, 

knowledge and understanding of various construction and maintenance aspects of docks and 

Harbors are very important for engineers working at site in order to make shipping transport 

system safe and efficient.   

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Develop method statement for given construction activity, 

2. Compare tunnel construction technologies  

3. Decides a safety and ventilation system for tunnels, 

4. Suggest appropriate location for construction of docks and harbours 

5. Select dredging method for particular operation.  

 

Prerequisites: Nil  

 

Course Content 

Unit 

No. 
Description 

Hrs. 

1. Introduction to Tunnel Engineering  

Advantages and disadvantages of tunnel with respect to open cuts. Geotechnical 

Exploration for tunnels and its importance, Tunnel surveying Criteria for 

Selection of size and shape of tunnels, Factors affecting the methods of 

Tunneling, Component of Tunnel  

06 

2. Tunnel Construction in Soft and Hard Ground  

General, Characteristics of soft ground, 'NATM' method of Tunneling, 

Sequence of operation and work cycle, Drill blast method of tunneling for hard 

strata, Different patterns of drilling, types of explosives, method of blasting, 

Mechanized tunneling in hard and soft strata  

 

06 
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3. Safety and Ventilation  

Ventilation, requirements a ventilating system, Methods of ventilation with 

advantages and disadvantages. Lighting and aspects of drainage in brief. 

Method of supporting roof consisting of shot creating. Cement grouting, rock 

bolting, Cast in-situ and precast lining, Construction Safety    

06 

4. Docks and Harbour 

Introduction, Requirements of harbour and port, classification of harbours, 

Factors affecting growth of port, Major Ports in India and abroad, Planning of 

Port, Selection of ideal location for harbor. 

06 

5. Breakwater, Jetty and Types of Docks  

Breakwater and materials of construction for breakwater, Dock, Bulkhead and 

Sea Walls, Water front structures, Wharves, Jetty, Dolphins, Different types of 

dock fenders, Uses of wet docks and Dry/ Repair docks. Port facilities, Transit 

sheds and warehouses. 

06 

6. Dredging 

General ,Classification of dredging works, Types and operation of dredgers, 

Execution of dredging work, Uses of dredged material  

06 

 

References: 

 

Text Book: 

1.    Bindra, S.P., Docs and Harbour Engineering, DhanpatRai Publications. 

2.    Srinivasan, R., Harbour Dock and Tunnel Engineering, Charotar Publishing House.  

 

Reference Books: 

1. John, O. Bickel, Thomas R. Kuesel, Elwyn H. King, Tunnel Engineering 

Handbook. 

2. Peurifory, Shexnayder, Shapira, Construction Planning, Equipment and Methods, 

McGraw Hill Education.   
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Class: T. Y. B. Tech 

Civil Engineering  

Semester-V  
L  T  P  Credits  

Course Code: CE 331 Course Name: Urban Transportation 

System  

 
3 -- -- 3 

 

Course Description 

Due to rapid urbanization, population and number of vehicles are increased very fast in urban 

areas. Urban area necessitates efficient road/railway network and reliable mass transportation 

systems to cater the increased need of the passengers and goods trips within urban as well as 

suburban area. Safe, economic, timely and comfortable urban mass transportation systems 

reduce private vehicle trips, which ultimately reduce traffic congestion, accidents and 

environmental pollution. Study of this subject imparts knowledge of urbanization process, 

urban transportation system planning, land use planning, travel demand modeling procedure, 

different urban mass transportation systems and urban goods movement 

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Categorize the transportation problems in urban area 

2. Perform the transportation survey in urban area to predict the travel demand 

3. Explain different urban transportation planning methods  

4. Predict rout and schedule for mass transit system  

5. Explain different methods of preparation of transportation plan    

 

Prerequisites: Transportation Engineering   

 

Course Content 

Unit 

No. 
Description 

Hrs. 

1. Introduction to Urbanization and Travel Demand 

Urbanization, urban class groups, transportation problems and identification, 

impacts of transportation, urban transport system planning process, concepts of 

travel demand,  factors affecting demand  

06 

2. Transportation Surveys 

The transportation study area definition; division into traffic zones; network 

identification; types of travel and characteristics of various surveys; home 

interview; roadside survey; goods, mass transit and intermediate public 

transport surveys; sampling and expansion factors; accuracy checks, screen line 

checks, consistency checks. 

06 



K.E. Society’s 

Rajarambapu Institute of Technology, Sakharale 

(An Autonomous Institute, Affiliated to Shivaji University, Kolhapur) 

T Y B. Tech. Civil Syllabus 

To be implemented from 2020-21 

Department of Civil Engineering 

Page 37 of 80 
 

3. Travel Demand Forecasting 

Trip generation, Trip distribution models, Desire line diagram. Modal split 

analysis-trip end models, trip interchange models, logit models, Trip 

assignment techniques-route choice, diversion curves, shortest path algorithms, 

all-or-nothing assignment, capacity restraint models and Direct demand models.  

06 

4. Urban Transportation Planning 

Trip generation; zonal regression methods and category analysis; trip 

distribution 

method; gravity models and opportunity models; modal split methods; factors 

affecting modal split; trip end models and trip distribution models; route 

assignment; factors affecting route choice; diversion curve; shortest paths 

06 

5. Mass Transit System 

Introduction to routing and scheduling, transit system’s performance 

parameters. Corridor identification and corridor screen line analysis. 

06 

6. Transportation Plan Preparation  

Urban forms and structures: point, linear, radial, poly-nuclear developments 

and suitable transit systems, Urban goods movement. Preparation of 

comprehensive plan and transportation system management planning  

06 

 

References: 

 

Text Book: 

1. Kadiyali, L. R., Traffic Engineering and Transport Planning, Khanna Publishing. 

 

Reference Books: 

1. Khisty, C. J. and Lall, B. K., Transportation Engineering: An Introduction, Pearson 

Publication.  
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Class: T. Y. B. Tech. 

Civil Engineering 

Semester-VI  
L  T  P  Credits  

Course Code: CE 3022 Course Name: Theory of 

Structures 

 
3 -- -- 3 

 

Course Description: 

The course ‘Theory of Structures’ is offered as core course in 6th semester which focuses on 

analysis of indeterminate structures like fixed and continuous beams, two hinged parabolic 

arches, portal frames and indeterminate trusses. Various methods of structural analysis like 

Force methods, Displacement methods and Matrix methods will be utilized for analysis. 

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to, 

1. Analyse indeterminate structures using force methods- Consistent 

deformation method and three moment equation. 

2. Apply energy principles/theorems for analysis of indeterminate beams, truss, 

portal frames and two hinged parabolic arches. 

3. Analyse indeterminate structures using displacement methods- Slope-

deflection equation and moment distribution method. 

4. Analyse indeterminate beam and portal frame using matrix methods of 

analysis- Stiffness and flexibility matrix method. 

 

Prerequisite: 

Knowledge of analysis of determinate structures, strength of material and structural analysis  

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Concept of degree of static and kinematic indeterminacy, degree of freedom, 

Consistent deformation method- fixed beam and propped cantilever with 

uniform section, yielding of support. 

06 

2. Clayperon’s theorem of three moment, application to statically indeterminate 

beam, sinking of support, beam with different M.I. 

06 

3. Energy Theorems: Maxwell’s reciprocal theorem, Castigliano’s theorem, 

statically indeterminate beam, truss, portal frame, two hinged parabolic arch. 
06 

4. Slope deflection equation method: Modified slope deflection equation, sinking 

of support, application to beam, portal frame without and with sway. 

(Involving not more than two unknowns) 

06 

5. Moment distribution method: Sinking of support, application to beam, portal 

frame without and with sway. (Involving not more than two unknowns) 

06 
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6. Flexibility method: flexibility coefficients, development of flexibility matrix, 

analysis of beam and portal frame (Involving not more than two unknowns) 

Stiffness method: stiffness coefficients. development of stiffness matrix, 

analysis of beam and portal frame (Involving not more than two unknowns) 

06 

 

References  

 

Text Books: - 

1. Junnarkar, S. B. and Shah, H.J., Mechanics of Structures (Vol-I and II), Charotar 

Publishers. 

2. Ramamruthum, S., Theory of Structures, Dhanpat Rai& Sons pub. 

3. Bhavikatti, S. S., Structural Analysis-II, Vikas Publishing House Pvt, Ltd. 

 

References Books: - 

1. Vazirani and Ratwani, Analysis of Structures, Vol. I & II, Khanna Publishers. 

2. Wang, C. K., Intermediate Structural Analysis, Indian Edition, Tata McGraw-Hill 

Education.  

3. Gere and Timoshenko, Mechanics of Materials, CBS Publisher Private Limited. 
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Class: T.Y. B. Tech. 

Civil Engineering 

Semester- VI  
L  T  P  Credits  

Course Code: CE 3042 Course Name: Estimating and 

Costing 

 
2 -- -- 2 

 

Course Description: 

Estimating and Costing is one of the core course offered at sixth semester of Civil 

Engineering undergraduate programme and it comprises of six modules. The prerequisite for 

this course is to possess unit conversions and the fundamental information of different 

materials of construction with their rates. This course intends to develop the proficiency and 

confidence of the students so that they can prepare estimate of different civil engineering 

structures.  The students will be able to analyze the rate of different building items. Thus, by 

studying this course, students will be more comfortable to prepare different bills on 

construction site. 

 

Course Learning Outcomes: 

After successfully completing the course, Student will able to: 

1. Apply standard requirements to prepare detailed estimate 

2. Prepare detailed estimate of building, factory shed, road, canal and culvert. 

3. Derive Rates for construction items, 

4. Prepare tenders and contracts documents  

5. Perform valuation of property. 

 

Prerequisite: 

Basic knowledge of building drawings  

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Basics of quantity Surveying- (State Schedule of Rates) :-  

General introduction to Quantity surveying, Purpose of estimates, Types of 

Estimates- Approximate and Detailed, Various items to be included in 

estimates, Modes of measurement for different construction items, I.S.1200, 

Prime cost, Provisional sums, P rovisional quantities, Administrative 

approval and technical sanction to estimates. Introduction to S.S.R. general 

notes and guide lines,  

04 

2. Specifications and Detailed estimate of items : -  

Specification-purpose and types, General specifications for different class of 

buildings, Detailed specifications of building items, Measurement sheet, 

Abstract sheet, Long wall-short-wall and center line method for finding 

quantities and problems.  

04 
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3. Detailed Estimate of Structures:-  

Detailed estimate of Buildings  and Infrastructures 
04 

   4. Rate Analysis: -  

Factors affecting the cost of materials and labors, Task work, Plants and 

equipment -hour costs based on total costs and outputs, transports, 

o v e r h e a d  charges, rate analysis of civil engineering items like PCC, RCC, 

Brickwork, Plastering, Pointing, Flooring, painting. Price escalation, 

preparation of bar bending schedule for isolated footings, pile footings, 

beams, columns, slabs, staircase, lintel, chajja. 

04 

5. Tender & Contract Documents: - 

Organization of Public Work Department (PWD), Tender- Notice, Documents, 

Procedure and Types, Contract- Types, Conditions, Earnest money, Security 

deposit, Validity period, Defect liability period, Liquidated and unliquidated 

damage, Arbitration, Escalation of cost, Daily reports maintained on site. 

04 

6. Valuation :-  

Necessity, Cost, Price, Value, Types of values, Depreciation and obsolescence, 

Sinking fund, Methods of calculating depreciation, Annuity, Year purchase, 

Land valuation, Methods of land and building valuation, Freehold and 

leasehold property, types of lease, Mortgage, Mortgage deed and Precautions, 

Problems based on valuation. 

04 

 

References  

 

Text Books: - 

1. Rangwala, S.  C., Elements of Estimating and Costing –Charotar Publishing House. 

 

References Books: - 

1. Dutta, B.N, Estimating and Costing in Civil Engineering–USB Publishers, 

Distributors Pvt. Ltd. 

2. Chakroborty, M., Estimating, Costing, Specification and Valuation in civil 

engineering –USB Publishers. 

3. Patil, B. S., Civil Engineering Contracts and Estimates, Universities Press Private 

Ltd.   

 

Codes of Practice :- 

1. P.W.D. schedule of rates. Pune region  

2. IS 1200 – code for units of measurement of items, Bureau of Indian Standard. 
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Class: T. Y. B. Tech. 

Civil Engineering 

Semester-VI  
L  T  P  Credits  

Course Code: CE 3062 Course Name: Design of 

Reinforced Concrete 

Structures 

 
4 -- -- 4 

 

Course Description: 

The course ‘Design of Reinforced Concrete Structures’ is offered as core course in 6th 

semester of Civil Engineering undergraduate programme. Since last five decades concrete has 

emerged as a versatile construction material and hence is being used for constructing almost 

all types of civil engineering structures. Consequently, every civil engineer must have 

sufficient knowledge of concrete and Reinforced Concrete elements and structures. Without 

good knowledge of design of concrete structures, a civil engineer will be incomplete. 

It includes design of various R.C.C. elements like slab, beam, column, staircase and footings 

etc. The design is based on limit state method and guidelines provided IS 456 (2000): Plain 

and Reinforced Concrete - Code of Practice. 

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to, 

1. Analyze and design singly & doubly reinforced and flanged beams. 

2. Analyze and design R.C.C. slab and R.C.C. staircase 

3. Analyze and design R.C.C. columns, isolated pad footing and combined footing. 

 

Prerequisite: Knowledge of structural analysis and strength of material. 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Design Process and Loads, Singly and Doubly Reinforced beams. 

Design process, Structural Design and load path, Methods of analysis and 

design, Working stress method, Limit state method. Characteristic Strength and 

Load, Partial Safety Factors. Properties of Material: Concrete and Steel- MS, 

HYSD. Introduction to IS 875 and IS 456 latest publications. Stress block 

parameters, modes of failure, properties of singly and doubly reinforced 

rectangular section, Problems in singly and doubly reinforced section 

08 

2. Design of Flanged Sections, Continuous beams 

Properties of flanged sections. Problems in flanged sections. Design of 

continuous beams.  

08 

3. Shear, Bond and Torsion  

Shear in beams, Cracks, Modes of failure, Critical sections for shear, Design 

for Shear reinforcement. Types of bonds, curtailment in bars. Detailing of 

reinforcement.  

08 
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4. Design of Slabs and Staircase 

Design of one way, two way, continuous slabs. Design of Dog-legged 

staircases, Effective span and loads distribution, 

08 

5. Design of columns 

Design of short columns, slenderness limit and eccentricity, uniaxial and 

biaxial bending, interaction diagrams, column with helical reinforcement.  

08 

6. Design of footing  

Design of isolated pad footings, pressure distribution, check for one way and 

two way shears. Design of Combined footing.  

08 

 

References – 

 

Text Books: - 

1. Punmia, B. C., Jain, A. K., Limit State Design of Reinforced Concrete (As per IS 

456:2000), Laxmi Publications Pvt. Ltd. 

2. Bhavikatti, S. S., Advance R.C.C. Design, New Age International Publishers. 

3. Shah, M. G. and Kale C. M., R.C.C. Theory and Design, Trinity Press. 

 

References Books: - 

1. Karve, S. R. and Shah, V. L., Illustrated Design Of Reinforced Concrete Buildings, 

Assorted Editorial Publications. 

2. Karve, S. R. and Shah, V. L., Handbook of Reinforced Concrete Design (as per IS: 

456 - 2000), Structures Publications. 

3. Pillai, S. U. and Menon, D., Reinforced Concrete Design, McGraw Hill Education 

(India) Pvt. Ltd. 

4. Bhatt, P., MacGinley, T. J., Choo B. S., Reinforced Concrete Design Theory and 

Examples, CRC Press 

 

Codes of Practice :- 

1. IS 456 (2000): Plain and Reinforced Concrete - Code of Practice, B.I.S.  

2. SP 16:1980Design Aids for Reinforced Concrete to IS 456, B.I.S. 

3. I.S. 875 (1987): Code of Practice for Design Loads (Other than Earthquake) For 

Buildings and Structures (Part 1 and Part 2). 
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Class:- T.Y. B. Tech. Civil 

Engineering 

Semester-VI  
L  T  P  Credits  

Course Code : SH 302 Course Name : Biology 

for Engineers  

 
3 - -- 3 

 

Course Description: 

The purpose of this course is to provide a basic understanding of biological mechanisms of 

living organisms from the perspective of engineers. In addition, the course is expected to 

encourage engineering students to think about solving biological problems with engineering 

tools. 

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to, 

1. Apply biological engineering principles, procedures needed to solve real-world 

problems  

2. Demonstrate the functions of biological systems  

3. Analyze biological phenomena with math and physics to gain important insights 

4. Explain working of different biomedical instruments  

5. Select the sensors for given biological applications 

6. Explain relevant aspect of movement control process. 

 

Prerequisite: Nil 

 

Course Content 

Unit 

No 
Description Hrs. 

1.  Introduction: 

Characteristics of living organisms-Basic classification-cell theory-

structure of prokaryotic and eukaryotic cell-Introduction to biomolecules: 

definition-general classification and important functions of carbohydrates-

lipids-proteins-nucleic acids vitamins and enzymes-genes and 

chromosome 

06 

2.  Basic Cell Physiology: 

Systemic physiology: Neuromuscular system; Blood and lymph; 

Circulatory system; Respiratory and Cardiovascular system, Gastro-

intestinal system; Kidney and excretory system; Sensory systems- visual, 

auditory, vestibular; Endocrine- pituitary, adrenal, pancreas, Clinical and 

technological implications 

06 

3.  Physical Biology  

Physical Properties of a globular protein, force, Forces acting on a protein 

molecule, Motion of Mechanical element: Mass, spring and dashpot, 

Motion of combination of mechanical elements 

06 
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4.  Basic concepts of Medical Instrumentation: 

Generalized medical Instrumentation System, Medical Measurement 

constraints, Classification of Biomedical Instruments, Generalized static 

and dynamic characteristics, Design criteria, Commercial Medical 

Instrumentation Development process, Regulation of Medical Devices. 

Biomedical transducers: optical, photo- electric, electrochemical, 

electrical, mechanical, electromechanical and thermoelectric. Specialty 

areas in Bioinstrumentation—Confocal, Tunneling, Sequencing, FACS, 

PCR, MRI, CT,USG, Endoscopy, ECG 

06 

5. Biosensors –Introduction to Biosensors, transducers, amplifiers; 

Bioimaging-Introduction to medical imaging and different medical 

Imaging modalities; Review of Signals and system; Electro Physiological 

Signal Analysis. Bio-telemetry Communication in living systems by 

photo, bio, chemo, tactic methods; Diagnostic Devices- 

Radiography,  Therapeutic Devices-Cardiac Pacemakers, Cardiac 

defibrillators, Surgical Diathermy, Diagnostic application of LASERs, 

High frequency heat therapy, Hemodialysis, Ventilators, Anesthesia 

machines, Automatic Drug delivery Systems, Electro Surgical units and 

safety. 

06 

6. Movement Science: 

Motor control and Learning, Neuro physiology of motor control, Features 

of system for movement production, Skeletal Systems(Joints, Bones, 

Ligaments), Muscle structure and its forces, Motor Units, 

Sensory/Perceptual Systems, Visual Systems, Vestibular System 

06 

 

References – 

 

Text Books:  

1. Rajan, S. T., Selvamurugan, N., Rajesh, M. P., Nazeer, R. A., Richard, W. Thilagaraj, 

S. Barathi, and Jaganathan, M. K., Biology for Engineers, Tata McGraw-Hill.  

Reference Books: 

1. Berg, J. M., John, L. Tymoczko and Lubert Stryer, Biochemistry, W.H. Freeman and 

Co. Ltd. 

2. Weaver, R., Molecular Biology, MCGraw-Hill. 

3. Cooper, J., Biosensorsa Practical Approach, Bellwether Books. 

4. Martin Alexander, Biodegradation and Bioremediation, Academic Press. 

5. Kenneth Murphy, Janeway's Immunobiology, Garland Science. 

6. Kandel, E. R., James H. Schwartz, Thomas M. Jessell, Principles of Neural Science, 

McGraw-Hill. 

7. Phillips, R., J. Kondev, J. Theriot, H. Garcia, Physical Biology of the cell, Garland 

Science. 

8. Philip, N., Biological Physics, W. H. Freeman 

9. Jonathan, H., Mechanics of Motor Proteins and the Cytoskeleton, Sinauer Assoc. Inc. 
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Class: T. Y. B. Tech. 

Civil Engineering  

Semester-VI  
L  T  P  Credits  

Course Code: CE 3082 Course Name: Estimating & 

Costing Laboratory 

 
-- -- 2 1 

 

Course Description 

The ‘Estimating and Costing laboratory’ course is one of the core course offered at sixth 

semester of Civil Engineering undergraduate programme it comprises of four modules. The 

prerequisite for this course is to possess unit conversions and the fundamental information of 

different materials of construction. This course intends to develop the proficiency and 

confidence of the students so that they can prepare estimate of different civil engineering 

structures. Thus, by studying this course, students will be more comfortable to prepare 

different bills on construction site. 

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Explain mode of measurement and current market rates of civil engineering materials 

and labours. 

2. Prepare detailed estimate of different structures like building, road, canal, culvert 

and factory shed etc. 

3. Prepare bar bending schedule of different RCC items. 

 

Course Content 

Practical 

No. 
Name of Experiment Hrs. 

1. Assignment based on market rates of civil engineering materials and 

labours. 

02 

2. Detailed estimate of G+1residentialbuilding (Minimum area should be 

100 sqm). 

12 

3. Preparing detailed estimate for any one of the following: 

a. Astretchofroadabout1Km.longincludingearthwork. 

b. Areachofcanalabout1Km.long. 

c. Culvert 

d. A factory shed of steel frame. 

06 

4. Preparation of bar bending schedule of different building components 

such as slab, beam, column, staircase, lintel, chajja etc. 

04 
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References  

 

Text Books: - 

1. Rangwala, S.  C., Elements of Estimating and Costing –Charotar Publishing House. 

 

References Books: - 

1. Dutta, B.N. , Estimating and Costing in Civil Engineering–USB Publishers, 

Distributors Pvt. Ltd. 

2. Chakroborty, M., Estimating, Costing, Specification and Valuation in civil 

engineering –USB Publishers. 

3. Patil, B. S., Civil Engineering Contracts and Estimates, Universities Press Private 

Ltd. 

 

Codes of Practice :- 

1. P.W.D. schedule of rates. Pune region  

2. IS 1200 – code for units of measurement of items, Bureau of Indian Standard. 
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Class: T. Y. B. Tech 

Civil Engineering  

Semester-VI  
L  T  P  Credits  

Course Code: CE 3102 Course Name: Design of Steel 

Structures Laboratory 

 
- -- 2 1 

 

Course Description 

This course is introduced to design the steel structural members and structure as a whole 

according to the limit state design concept. The behavior and design of tension members, 

compression members, laterally restrained and unrestrained beams, beam-columns and design 

of connections will be performed. Students are expected to design industrial shed and to 

prepare structural drawings. 

 

Course Outcomes:  

After successful completion of the course, students will be able to, 

1. Analyze and design steel industrial shed using STAAD-Pro software. 

2. Interpret the results obtained from the software. 

3. Prepare structural drawing of steel industrial shed.  

 

Prerequisites: Basic knowledge of mathematics, structural analysis and strength of material. 

 

Laboratory work consists of detailed structural design and drawing industrial shed consisting 

of roof truss, purlins, gantry girder, columns and column bases following IS: 800-2007 and 

using STAAD-Pro software. 

 

 

References: 

 

Text Books: 

1. Duggal, S.K., Design of Steel Structures, Tata Mc-GrawHill publishing company 

Ltd. 

2. Sairam, K. S., Design of Steel Structures, Pearson publication. 

3. Shah, V. L. and Gore, V., Limit State Design of Steel Structures, Structures 

Publication. 

4. Shiyekar, M. R., Limit State Design in Structural Steel, PHI Learning 

Reference Books: 

1. Subramanian, N., Design of Steel Structures, Oxford University Press. 

2. Dayaratnam, Design of Steel Structures, Wheeler Publishing.  

3. Chandra, R., Design of Steel Structures, Standard Book House, Vol. I & Vol. II.  

4. Arya, A.S. and Ajamani, J.L., Design of Steel Structures, Nemchand and Bros.  

5. Vazirani & Ratwani, Design of Steel Structures, Khanna Publishers. 
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6. Punmia, B. C., Jain & Jain, Design of Steel Structures, Laxmi Publication. 

 

Codes of Practice: 

1. IS: 800, (2007), General Construction In Steel — Code of Practice, Bureau of 

Indian Standards. 

2. IS: 875 (Part 3), (2015), Wind Loads on Buildings and Structures, Bureau of Indian 

Standards. 

3. Hand Book No. 1 (SP 16) or Steel Table, (1964), Handbook for Structural 

Engineers, Bureau of Indian Standards. 
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Class:-T.Y. B. Tech.  

Civil Engineering 
Semester-VI 

 L  T  P  Credits  

Course Code: CE 3122 
Course Name: Comprehensive 

Exam IV 

 --- --- -- 1 

 

Course Description: 

Comprehensive Exam IV consists of multiple-choice questions (MCQ) based on following 

courses. 

1. Theory of Structure 

2. Estimating and Costing 

3. Design of Reinforced Concrete Structures 
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Course Description: 

Quantitative and Reasoning tests form a major part of most of the competitive exams 

and recruitment processes. They evaluate numerical ability and problem solving skills 

of candidates. Along with the arithmetic abilities, candidate’s patience while reading 

through the question is also tested. Decision making is also a crucial part of the 

process with a question having multiple solutions and the candidate has to choose the 

most efficient one. 

Concepts of speed and distance, clocks and calendars, seating arrangements have 

become a routine in one’s career. Data Science and analytics completely rely on 

permutations, combination and probabilities and their applications. 

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to, 

1. Develop a thorough conceptual understanding and develop a logical approach 

towards solving Aptitude and Reasoning Problems 

2. Understand usage of aptitude terms of speed, time and distance and permutations, 

probabilities and applications.  

3. Understand blood relations and ways of seating arrangements along with various 

geometrical figures   

4. Apply various short cuts & techniques to manage speed and accuracy to get equipped 

for various competitive and campus recruitment exams. 

 

Prerequisite: Fundamentals of various Mathematical and Arithmetic operations, Calculations. 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. 1 Speed, Time and Distance 

Introduction to Speed, Time, Distance, Concept of relative speed. Trains-

Crossing a stationary object, Moving object, etc. Boats & Streams-

Upstream & Downstream concepts. Races -Two Participant race, three 

participant race 

12 

2. 2 Logical Reasoning-3 

Blood Relations –Drawing family tree, younger & older generations, in 

law relations. Clocks & Calendar’s-Angular measurements of clock, 

concept of incorrect clock, Gregorian calendar, finding a day of the 

week. Number Series & Patterns. 

12 

3. 3 Combinatorics 

Permutation & Combination -Concept of AND & OR Rule, difference 
06 

Class:- T.Y. B. Tech  Semester-VI  L  T  P  Credits  

Course Code : SH 3042 Course Name : Aptitude 

Training-II 

 
2* - - 2 
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between permutation & Combination, Important Theorems, Cases. 

Probability – Basic concept, Conditional Probability, Type of events, 

formulae 

4. 4 Geometry and Mensuration 

Geometry-Measurement of plane figures, Important Formulae. 

Mensuration-Measurement of solid figures, Important formulae 

09 

5. 5 Seating Arrangements- 

Linear Arrangement - Row & Columns. Circular Arrangement - Square, 

Triangular, Diagonal, etc. 

06 

  

References:  

Reference Books: 
1. Aggarwal, R. S., Quantitative Aptitude, S Chand Publishing. 

2. Aggarwal, R. S., Logical Reasoning, S Chand Publishing.   

3. Sharma, A., Quantitative Aptitude, McGraw Hill Publishing 

4. Sharma, A., Logical Reasoning, McGraw Hill Publishing. 

 

 

*Note: One Extra lecture will be allotted in the time table.  
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Class: T. Y. B. Tech. 

Civil Engineering 

Semester-VI  
L  T  P  Credits  

Course Code: CE 3142 Course Name: Mini Project  -- -- 2 1 

 

Course Description: 

Mini project has been incorporated to enhance high potential in the student and built research 

and positive attitude towards Civil Engineering related issues, which will help them in their 

social and technical life ahead. The mini project is designed to make them apply practical 

knowledge with relevant tools and techniques to solve real life problems related to the 

society& industry. It will help students in developing to achieve sustainable development. 

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to, 

1. Develop as an individual and in group leadership quality. 

2. Identify and analyse social problems in Civil Engineering. 

3. Develop presentation skill through oral and report writing. 

4. Acquire theoretical knowledge regarding various problems in Civil Engineering. 

 

Lab Work: 

Students should able to do elementary technical work and prepare report along with defining 

methods and probable suggestions to measures related to various sub-branches of Civil 

Engineering. The topic for the mini-project should be related to Societal Civil Engineering 

issues.  
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Class:- Third  Year B. Tech  Semester-VI  L  T  P  Credits  

Course Code : CE 3162 Course Name :Design of 

Industrial Structures 

 
3 --- -- 3 

 

Course Description: 

This is introduced at the second semester of T Y B Tech Civil Engineering as program elective II. 

This covers the design of industrial buildings, transmission towers, water tanks, truss bridge. This 

course intends to build the competency in the students to analyze and design the steel industrial 

structures. 

 

Course Learning Outcomes: 

At the end of the course, the student will be able to: 

1. Design industrial buildings, beam columns  

2. Design open web sections 

3. Design steel towers, water tanks, truss bridge  

 

Prerequisite: This course requires the knowledge of structural analysis and design of basic 

structural elements of steel structures 

 

Course Content 

Unit 

No. 
Description Hrs. 

1 Industrial buildings 

Structural framing, knee bracing of columns, design of purlins, girts and eave strut, 

plane trusses, open web steel joists.  

06 

2 Design of beam-columns  

Introduction, general behavior of beam-columns, elastic lateral-torsional buckling 

of beam columns, interaction between beam-column and structure, design of beam 

columns, beam-columns subjected to tension and bending, crane columns. 

06 

3 Design of Open web sections 

Open web sections, application area, mechanical behavior of beams with 

web openings, Design of Castellated beams. 

06 

4 Steel towers 

Introduction, Material Properties, Clearances and Tower Configurations, Factors of 

Safety and Load, Tower Design 

06 

5 Design of bridges 

Introduction, classification of steel bridges, loads and load combinations, analysis 

of truss girder bridges, design of truss bridges. 

06 

6 Steel water tanks –Design of steel water tank, bottom plates, joints, ring girder, 

design of staging and foundation. 
06 

 

 

http://nptel.ac.in/courses/IIT-MADRAS/Design_Steel_Structures_II/7_transmission_towers/1_introduction.pdf
http://nptel.ac.in/courses/IIT-MADRAS/Design_Steel_Structures_II/7_transmission_towers/2_material_properties.pdf
http://nptel.ac.in/courses/IIT-MADRAS/Design_Steel_Structures_II/7_transmission_towers/3_safety_and_loads.pdf
http://nptel.ac.in/courses/IIT-MADRAS/Design_Steel_Structures_II/7_transmission_towers/3_safety_and_loads.pdf
http://nptel.ac.in/courses/IIT-MADRAS/Design_Steel_Structures_II/7_transmission_towers/4_tower_design.pdf
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References: 

 

Text Books: 

1. Duggal, S. K., Design of Steel Structures, Tata Mc-GrawHill publishing company Ltd. 

2. Dayaratnam, Design of Steel Structures, Wheeler Publishing. 

Reference Books: 

1. Subramanian, N., Design of Steel Structures, Oxford University Press. 

2. Sairam, K. S., Design of Steel Structures, Pearson publication. 

3. Shiyekar, M. R., Limit State Design in Structural Steel, PHI Learning. 
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Class: T. Y. B. Tech. 

Civil Engineering 

Semester-VI  
L  T  P  Credits  

Course Code: CE 3182 Course Name: Repair and 

Rehabilitation of Structures  

 
3 -- -- 3 

 

Course Description: 

Concrete structures are subjected to constant deterioration due to effects of ageing, 

inadequate maintenance, severe environmental exposure, penetration of catalytic agencies 

such as moisture, gases like CO2 & oxygen, chloride ions, industrial pollutants etc. This 

deterioration needs to be timely arrested before it leads to irreparable damage making it very 

important to repair and upgrade (retrofit/strengthening) the current stock of deteriorated and 

deficient structures. This course has been designed with an aim to give the students an 

insight into the subject of concrete repair, its protection and strengthening. Also, the course 

focuses on various facets of maintenance and repairs of existing damaged structures.  
 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Diagnose the causes of distress and deterioration of concrete structure    

2. Describe the procedures of various repair techniques or methods   

3. Suggest appropriate materials and techniques for repair and strengthening of 

structures/elements 

4. Prepare a report on condition assessment of buildings based on observations 
 

Prerequisites: Basic concepts and principles of Concrete Technology, Structural Analysis, 

Design of Reinforced Concrete structure, Earthquake Engineering are required. 
 

Course Content 

Unit 

No. 
Description Hrs. 

1. Maintenance and Repair Strategies: 

Maintenance, Repair and Rehabilitation, Facets of Maintenance, importance of 

Maintenance, Various aspects of Inspection, Assessment procedure for 

evaluating a damaged structure, causes of deterioration, Condition survey. 

06 

2. Strength and Durability of Concrete:  

Quality assurance for concrete, Strength, Durability and Thermal properties, of 

concrete, Cracks, different types, causes, Effects due to climate, temperature, 

Sustained elevated temperature, Corrosion, Effects of cover thickness. 

06 

3. Special Concretes (only properties, design considerations): 

Polymer concrete, Sulphur infiltrated concrete, Fibre reinforced concrete, High 

strength concrete, High performance concrete, Vacuum concrete, Self-

compacting concrete, Geopolymer concrete, Reactive powder concrete, 

Concrete made, with industrial wastes.  

06 

4. Materials of Repair: 
Factors considered in the selection of repair method, repair stages. Materials for 

repair: desirable properties of materials, special mortar and concretes, concrete 

chemicals, special cements and high grade concrete – expansive cement, 

06 
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polymer concrete, admixtures of latest origin 

5. Techniques for Repair and Protection Methods: 
Rust eliminators and polymers coating for rebars during repair, foamed 

concrete, mortar and dry pack, vacuum concrete, Gunite and Shotcrete, Epoxy 

injection, Mortar repair for cracks, shoring and underpinning, Methods of 

corrosion protection, corrosion inhibitors, corrosion resistant steels. 

06 

6. Repair, Rehabilitation and Retrofitting of Structures: 
Distressing of structure due to natural agencies, Strengthening of Structural 

elements, Repair of structures distressed due to corrosion, fire, Leakage, 

earthquake, Engineered demolition techniques for dilapidated structures, case 

studies. 

06 

 

 

 

 

 

References: 

Text Books: 

1. Santhakumar, A.R., Concrete Technology, Oxford University Press. 

2. Shetty, M.S., Concrete Technology, S. Chand &Company Ltd. 

 

Reference Book: 

1. Denison, C., Allen and Harold Roper, Concrete Structures, Materials, Maintenance 

and Repair, Longman Scientific and Technical.  

2. Allen, R.T. & Edwards, S.C, Repair of Concrete Structures, Blakie and Sons. 

3. DovKominetzky, M.S., Design and Construction Failures, Galgotia Publications Pvt. 

Ltd.  

4. Ravishankar, K., Krishnamoorthy, T.S., Structural Health Monitoring, Repair and 

Rehabilitation of Concrete Structures, Allied Publishers. 

5. Champion, S., John Wiley and Sons, Failures and Repair of Concrete Structures.  

6. Handbook on repair and rehabilitation of RCC buildings, CPWD, Government of 

India.  

7. Chakrabarti, A., Menon, D. and Sengupta, A. K., Handbook on seismic retrofit of 

buildings, Alpha Science International Ltd. Publishers. 

 
 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Devdas+Menon%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Amlan+Kumar+Sengupta%22
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Program Elective- II 

Class: T. Y. B. Tech. Civil 

Engineering 

Semester-VI  
L  T  P  Credits  

Course Code: CE 3202 Course Name: Construction 

Economics and Finance 

 
3 -- -- 3 

 

Course Description 

With the changing paradigm of the construction industry, and introduction of different 

contracting models, with the government trying to play more of a regulatory role and 

withdrawing from financial commitments, and the space being occupied by financial 

institutions, civil engineers in the modern day are expected to be familiar with basic 

accounting and finance. For any construction project to be successful, it must be technically 

sound and the resulting benefits must exceed the cost associated with the project. This course 

“Construction Economics and Finance” basically aims at describing various aspects of 

engineering economics. The field of construction economics and finance deals with the 

systematic evaluation of cost and benefit associated with different projects. This course will 

definitely help the students in understanding the underlying principles and concepts in 

construction economics and finance. 

 

Course Learning Outcomes:  

After completion of the course, the student will be able to: - 

1. Identify appropriate economic alternatives. 

2. Calculate depreciation and taxes for economic analysis. 

3. Select appropriate alternative related to equipment. 

4. Discuss methods of estimate. 

5. Discuss basics of financial management. 

 

 

Prerequisites: Nil 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Engineering Economics 

Basic principles – Time value of money, Quantifying alternatives for decision 

making, Cash flow diagrams, Equivalence- Single payment in the future (P/F, 

F/P), Present payment compared to uniform series payments (P/A,A/P), Future 

payment compared to uniform series payments (F/A,A/F),Arithmetic gradient, 

Geometric gradient. 

06 
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2. Comparison of alternatives 

Present, future and annual worth method of comparing alternatives, Rate of 

return, Incremental rate of return, Break-even comparisons, Capitalized cost 

analysis, Benefit-cost analysis. 

06 

3. Depreciation 
Inflation and Taxes: Depreciation, Inflation, Taxes. 

06 

4. Equipment Economics 

Equipment costs, Ownership and operating costs, Buy/Rent/Lease options, 

Replacement analysis. 

06 

5. Cost estimating 

Types of Estimates, proximate estimates – Unit estimate, Factor estimate, Cost 

indexes, Parametric estimate, Life cycle cost. 

06 

6. Financial management 

Construction accounting, Chart of Accounts, Financial statements – Profit and 

loss, Balance sheets, Financial ratios, Working capital management 

06 

 

References- 

 

Reference Books 

1. Blank, L. T. and Tarquin,A. J., Basic Engineering Economy, WCB/McGraw-Hill. 

2. Jha, K. N., Construction Project Management, Theory and Practice, Pearson. 

3. Peurifoy, R. L., Schexnayder, C. J. and Shapira, A., Construction Planning, 

Equipment, and Methods, Tata McGraw-Hill. 

4. Prasanna, C., Projects: Planning, Analysis, Selection, Financing, Implementation, and 

Review, McGraw Hill Education. 
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Class: T. Y. B. Tech. Civil 

Engineering  

Semester-VI  
L  T  P  Credits  

Course Code:  CE 3222 Course Name: Disaster 

Preparedness and planning 

 
3 -- -- 3 

 

Course Description 

All countries face a wide range of hazards, both natural and man-made, that have the 

potential to result in catastrophic damage. Despite actions taken by local emergency 

management professionals, international trends show that the economic and social impact of 

disaster has increased around the world. This is especially true in the developing world, 

where large-scale disasters can result in enormous loss of life as well as considerable 

economic damage. 

 

Course Learning Outcomes:  

After completion of the course, the student will be able to: - 

1. Analyze effects of natural and manmade disasters. 

2. Demonstrate disaster management program. 

3. Analyze vulnerable conditions and risk assessment.  

4. Construct layout for sanitary landfill site and composting site 

5. Describe stakeholder’s role in disaster response.  

 

Prerequisites: Environmental Science 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Natural Disasters: 

Meaning and nature of natural disasters, their types and effects. Floods, 

Drought, Cyclone, Earthquakes, Landslides, Avalanches, Volcanic eruptions, 

Heat and cold Waves, Climatic Change: Global warming, Sea Level rise, 

Ozone Depletion 

06 

2. Manmade Disasters: 

Nuclear disasters, chemical disasters, biological disasters, building fire, coal 

fire, forest fire. Oil fire, air pollution, water pollution, deforestation, Industrial 

waste water pollution, road accidents, rail accidents, air accidents, sea 

accidents. 

06 

3. Disaster Management: 

Efforts to mitigate natural disasters at national and global levels. International 

06 
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Strategy for Disaster reduction. Concept of disaster management, disaster 

management framework; financial arrangements; role of NGOs, Community-

based organizations, and media. Central, State, District and local 

Administration; Armed forces in Disaster response; Disaster response: Police 

and other organizations. 

4. Risk Assessment And Vulnerability Analysis 

Disaster preparedness plan, use and application of emerging technologies, role 

and responsibilities of various agencies and mitigation strategies 

06 

5. Disaster Response: 

Immediate impact and post-impact phase of disasters, Disaster Response Plan, 

Communication, Participation, and Activation of Emergency Preparedness 

Plan,  

Logistics Management, Needs and Damage Assessment, Disaster Response: 

Central, State, District, and Local Administration, Role of Multiple 

Stockholders in Disaster Response. 

06 

6. Rehabilitation, Reconstruction And Recovery 

Damage Assessment, Role of Various Agencies in Disaster Management and 

Development, Information Management Structure, Parameters of Vulnerability, 

Development of Physical and Economic Infrastructure, Creation of Long-term 

Job Opportunities and Livelihood Options, Role of Housing/Building 

Authorities, Education and Awareness, Long-term Recovery, Long-term 

Counter Disaster Planning 

06 

 

References- 

Reference Books 

1. Reiter, L., Earthquake Hazard Analysis: Issues and Insights, Columbia University    

Press. 

2. Mileti, D.S., Disasters by Design: A Reassessment of Natural Hazards in United 

States; The National Academic Press. 

3. Anbalagan, R., Singh B., D. Chakraborthy and Kohli A., - A field manual for 

landslide investigations, DST, Government of India. 

4. Mac Daniels, T.L. and Small M.J. (eds.), Risk Analysis and Society: An 

Interdisciplinary Characterization of the Field, Cambridge University Press. 

5. Carter, W.N., Manila, ADB - Disaster Management: A Disaster Managers Handbook. 

6. Singh, R.B. (Ed), Disaster Management, Rawat Publication. 
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Class: T. Y. B. Tech. 

Civil Engineering  

Semester-VI  
L  T  P  Credits  

Course Code:  CE 3242 Course Name: Air Quality 

Monitoring and Modelling 

 
3 -- -- 3 

 

Course Description 

As a comprehensive course, it introduces the effects of air pollutants on human beings and 

environment, the sources of air pollution, and the physical and chemical behavior of 

pollutants in the atmosphere. Also, it covers legislation and regulation; control technologies 

and future trends toward preventing air pollution. 

 

Course Learning Outcomes:  

After completion of the course, the student will be able to: - 

1. Illustrate structure of the atmosphere Air Pollution, Scales of air pollution 

2. Interpret impact of air pollution on natural and artificial elements. 

3. Analysis of air quality parameters by using air quality monitoring methods 

4. Design Stack height for pollution control.  

 

Prerequisites: Environmental Science 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Structure of Atmosphere: 

Study of bio-sphere and atmospheric structure, Scales of air pollution,  Sources 

of air pollution:  natural and artificial, classification of pollutant, quantity and 

composition of particulate & gaseous pollutant, Units of measurements, etc 

06 

2. Sources and Effects of Air Pollution : 

Classification of air pollutants – Particulates and gaseous pollutants – Sources 

of air pollution – Source inventory – Effects of air pollution on human beings, 

materials, vegetation, animals – global warming-ozone layer depletion, 

Sampling and Analysis – Basic Principles of Sampling – Source and ambient 

sampling – Analysis of pollutants – Principles.  Revise to application level  

06 

3. Transport of Air Pollution: 

Elements of atmosphere and dispersion of pollutants – Meteorological factors – 

Wind roses – Lapse rate – Atmospheric stability and turbulence – Plume rise – 

Dispersion of pollutions – Gaussian dispersion models – Applications. 

 

06 
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4. Control of Air Pollution: 

Concepts of control – Principles and design of control measures – Particulates 

control by gravitational, centrifugal, filtration, scrubbing, electrostatic 

precipitation – Selection criteria for equipment, gaseous pollutant control by 

adsorption & absorption, condensation, combustion – Pollution control for 

specific major industries. 

06 

5. Air Quality Management and Modeling 

Air quality standards – Air quality monitoring – Air pollution control efforts – 

Zoning – Town planning regulation of new industries – Legislation and 

enforcement – Environmental Impact Assessment – Methods, Live case of 

Delhi air pollution. 

06 

6. Noise Pollution and Control: 

Sound and Noise: Sources of noise pollution – environmental and industrial 

noise; effects of noise pollution - fundamentals of sound generation - 

propagation, sound measurement - sound level meters – types, components, 

Noise prevention & control measures, environmental and industrial noise - 

noise control legislation 

06 

 

References – 

 

Text Books 

1. Rao, M. N. and Rao H. N., Air Pollution and Contro M. C. Grew Hill Publication. 

 

References Books 

1. Peavy, H.S, Rowe, D.R, Tchobanoglous, G., Environmental Engineering, Mc-Graw -

Hill International Editions. 

2. Wark and Warner, Air pollution and Control, McGraw-Hill publication. 

3. Ross, R. D., Air Pollution and Industry, Published by New York: Van Nostr and 

Reinhold Company. 
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Class: T. Y. B. Tech. 

Civil Engineering  

Semester-VI  
L  T  P  Credits  

Course Code: CE 3262 Course Name: Railway and 

Airport Engineering  

 
3 -- -- 3 

 

Course Description 

Good network of Railway and airport plays an important role progress of the country. This 

course is expected to develop the competency to execute the construction and maintenance of 

rail and airport transport system.   

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Design of geometric component of rail transport system. 

2. Analyse need of modern rail system. 

3. Design of runway and taxiway 

4. Perform airport planning   

5. Create airport layout  

 

Prerequisites: Nil  

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Introduction to Railway Engineering 

History of Indian Railways, Component parts of railway track, recent 

development in railways specifically w.r.t. track structure, Organizational 

structure of Indian railways, railway lines classification based on speeds, types 

of sleepers and ballast, rail gauge 

06 

2. Railway Design and Maintenance 

Geometric design of track, sleeper density, Points and Crossing, Signaling, 

Interlocking, Tracking Power and Resistance   

06 

3. Modern Railway  

Metro railway, mono rail, semi and high speed train, magnetically elevated 

train, cargo train, types of wagons 

06 

4. Airport Planning 

Aircraft characteristics, airports site selection, survey and drawings for airport 

planning, Major Terminal Components, Objectives in Selecting Terminal 

Concepts, Airport Master Plan, Factors influencing Terminal Configuration and 

Size, Forecasts, Terminal Apron Areas. 

06 
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5. Airport Layout 

Characteristics of good layout, runway configuration, imaginary surfaces, 

location of terminal buildings, aprons and hangers, Zoning requirements 

regarding permissible heights of construction and landing within the airport 

boundary, planning aspect of important airports in the world.  

06 

6. Runways and Taxiways 

Runway Location and orientation, wind coverage, use of wind, rose diagram, 

Basic runway length, geometric design standards, Taxiway System and 

Aprons, Exit Taxiways, By Pass Taxiways, sight-distance, turning radius and 

rate of change of longitudinal gradients, Airport Lighting and Markings, VFR 

Approach and Departure Paths. 

06 

 

References  

 

Text Book: 

1. Saxena, S.C., Arora, S.P., A Text Book of Railway Engineering, Dhanpat Rai and 

Sons. 

2. Khanna, S.K., Arora, M.G., S. S. Jain, Airport Planning and Design, NemChand and 

Brothers. 

 

Reference Books: 

1. Robert Horonjeff, Franscis, S. McKelvey, William, J. Sproule, Seth B. Young, 

Planning and Design of Airports, McGraw Hill. 

 

Codes of Practice: 

1. IRC: 6 (1974), Standard Specifications and Code of Practice for Road Bridges, 

Section II, Indian Roads Congress, 3rd Revision. 

2. IRC: 5(1998), Standard Specifications and Code of Practice for Road Bridges, 

Section I, Indian Roads Congress, 6th Revision.      
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PROGRAM ELECTIVE -III 

Class: T. Y. B. Tech. 

Civil Engineering  

Semester-VI  
L  T  P  Credits  

Course Code: CE 3302 Course Name: Design of Bridges  3 -- -- 3 

 

Course Description 

The course ‘Design of Bridges’ introduces the fundamental concepts, principles and 

application of superstructure and substructure analysis and design for the undergraduate 

students of civil engineering. This course "Design of bridges" goes deeper into the various 

aspects of Bridge engineering along with bringing out the advanced theories and practical 

knowledge of Bridge engineering. Each topic will be developed in logical progression with 

up-to-date information with reference to codal provisions and journals. The topics cover 

overall analysis of Bridge engineering including Design of super-structure, sub-structure, 

foundation, and hydrological properties along with details of other bridge components of 

Reinforced Concrete structures. 

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Understand the load distribution and IRC standards. 

2. Design the slab and T beam bridges. 

3. Design Box culvert, pipe culvert 

4. Use bearings, hinges and expansion joints. 

 

Prerequisites: Engineering Mechanics 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Introduction to bridges  

Introduction to bridges, Classification, Importance of bridges, Components of 

bridges, Investigation for Bridges, Bridge hydrology- computation of discharge, 

linear waterway, economic span, afflux, scour depth, Design loads for bridges, 

introduction to I.R.C. loading standards, Load Distribution Theory, Effective 

width, Introduction to methods as per I.R.C. 

06 

2. Design Considerations 

Standard specification for Road Bridges. I.R.C. bridge code, width of carriage 

way, clearances, loads to be considered i.e. D.L., L.L., Impact load, wind load, 

Earthquake load, Longitudinal force, Centrifugal force, buoyancy, Earth 

pressure, water current force, thermal force etc. General design considerations 

for R.C.C. bridges. 

06 
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3. Design of Short Span Bridge  

Design of slab for culvert, Design criteria for Box culvert (Single vent only) & 

Pipe culverts. 

06 

4. Design of sub structure 

Pigeaud’s theory, Courbon’s theory, calculation of dead load BM and SF, 

calculation of live load B M & S F using IRC loading. Design of reinforced 

concrete deck slab, Design of T beam bridges (up to three girders only), 

structural design of cross girder.  

06 

5. Design of sub structure 

Design of Abutments, Piers, Approach slab, Design process of bridge 

foundations – pile and well 

06 

6. Bearings 

Different types of bridge Bearing and expansion joints – forces on bearings – 

Types of bearings, design of unreinforced elastomeric bearings, expansion 

joints. 

06 

 

References: 

 

Text Book: 

1. Victor, D. J., Essentials of Bridge Engineering, TATA McGraw Hill Publisher. 

2. Jagdish & Jayarm, Design of Bridge Engineering, Patrice Hall of India (P) Ltd. 

3. Reinforced Concrete Structures – Vol. II by Dr. B. C. Punmia, Ashok Kumar Jain, 

Arun Kumar Jain, Laxmi Publications.  

4. Raina, V. K., Concrete Bridge Practice, Analysis, Design and Economics, Tata 

McGraw- Hills Publishing Company Limited.  

5. Raju, K. N., Design of Bridges, Oxford & IBH Publishing Co. Pvt. Ltd.  

Reference Books: 

1. Jain, J. and Jaikrishna, Plain and Reinforced Concrete, Vol.2, Nem Chand Brothers. 

2. Standard specifications and code of practice for road bridges, IRC section I,II, III and 

IV. 

3. Concrete Bridges, The Concrete Association of India 

Codes of Practice:  

1. Standard Specifications of Road Bridges General Features of Design 5 and 6 (IRC 5 

& 6 -2015),. 

2. Design criteria for prestressed concrete road (IRC: 18-2000). 

3. Recommendations for estimating the resistance of soil: IRC 45-2013. 

4. Standard Specifications of Road Bridges General Features of Design (IRC: 78-2000). 

5. Standard Specifications of Road Bridges General Features of Design –Bearings (IRC: 

83-2005). 
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Class: T. Y. B. Tech. 

Civil Engineering 

Semester-VI  
L  T  P  Credits  

Course Code: CE 3322 Course Name: Design of 

Earthquake Resistant 

Structures. 

 
3 -- -- 3 

 

Course Description 

This course integrates information from various engineering and scientific disciplines in 

order to provide a rational framework for the design of earthquake-resistant structures. As 

such, the course touches upon pertinent information from engineering seismology, 

geotechnical engineering, economic, risk and reliability theory, sustainable development, and 

architecture in addition to advanced topics related to structural dynamics, analysis and design. 

The focus of the course is on building structures, but general issues are covered related design 

of bridges, industrial facilities and other types of structures that are allowed to respond in the 

inelastic range in the event of a major earthquake. The course emphasizes understanding the 

fundamental factors that influence and control the response of such structures, establishing a 

performance-based framework with which to assess seismic response, selecting project 

appropriate structural systems, configurations and proportions, and developing effective, but 

simplified, design procedures capable of reliably achieving specified performance goals. 

 

Course Learning Outcomes:  

After successful completion of the course students will be able to:  

1. Evaluate responses for single degree of freedom system for free and force vibration 

by various methods.  

2. Evaluate lateral loads developed due to earthquake force by equivalent static method  

3. Predict causes of earthquake.  

4. Design ductile detailing of RCC structural elements.   

5. Apply principles of planning, structural systems for seismic resistant to structures.   

 

Prerequisites: Engineering Mechanics, Differential equations, D' Alembert Principle.  

 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Fundamentals of Theory of Vibration:  

Introduction to structural dynamics, definition of basic problem in dynamics, 

static versus dynamic loads, different types of dynamic loads. Types and causes 

of vibrations, Free and forced vibration of single degree, Dhuhamel’s Integral, 

response spectra, support motion, Transmissibility, tripartite response spectrum, 

design response spectrum.  

08 
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2. Elements of Seismology:  

Terminology used in earthquake engineering, structure of earth, phenomenon of 

earthquake, Earthquake causes, Plate tectonic theory, elastic rebound theory, 

magnitude and intensity of earthquake, relation between magnitude and energy 

released during earthquake. Earthquake waves, Analysis of earthquake data, 

seismic zoning, causes of earthquake damage, history of past earthquakes, 

06 

3. Structural systems for Seismic Resistance:  

Importance of Earthquake Resistant Design, Seismic Forces, Characteristics of 

earthquake resistant structure, Design response spectrum, Application of 

response spectrum theory in seismic design, Lateral force path, Requirements 

of an efficient earthquake resistant structural system, Seismic behavior of 

masonry structures.  

06 

4. Computation of Seismic Forces on the Structure:  

Clauses given in IS 1893 2016, Computation of lateral loads, shear force 

diagram bending moment diagram as per IS 1893 2016. .  

06 

5. Ductile Detailing of RCC Structures:  

Clauses given in IS 13920, Ductile detailing of flexural member, column and 

shear wall, problems.  

05 

6. Advances in Earthquake Engineering: 

Base Isolation technique, Seismic dampers, Vibration controlling methods, 

Field visit, and demonstration of behavior of structures under horizontal and 

vertical motion. 

05 

 

References: 

 

Text Book: 

1. Hosur, V., Earthquake Resistant Design of Building Structures, WILEY. 

2. Duggal, S. K., Earthquake Resistant Design of Structures, OXFORD University Press. 

3. Shrikhande, Agrawal P., Earthquake Resistant Design of Structures. 

 

Reference Books: 

1. Mario PAZ, Structural Dynamics Theory and Computation, CBS Publication. 

2. Thomson, W. T., Dahleh M. D., Theory of Vibration with Application, Pearson 

Education.  

 

Codes of Practice: 

1. IS 1893 2016 & IS 13920 2016, Ductile detailing of reinforced concrete structures. 

Part 1. 
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Class: T. Y. B. Tech 

Civil Engineering 

Semester-VI  
L  T  P  Credits  

Course Code: CE3342 Course Name: Advanced 

Construction Equipments 

 
3 -- -- 3 

 

Course Description 

Construction equipment plays important role in civil engineering projects, it is impossible to 

complete a project without their use. This course caters for imparting application based 

knowledge in the area of construction equipment used to construct civil Engineering 

infrastructure. 

 

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Select equipment base on economic analysis. 

2. Justify equipment selection for particular activity. 

3. Develop method statement for construction activity using equipments. 

4. Draw optimum Layout of construction Plants.  

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Fundamentals Concept of equipment economics: 

Equipment Records Cost of Capital, Evaluating Investment Alternatives, 

Elements of Ownership Cost, Elements of Operating Cost, Replacement 

Decisions.  

06 

2. Construction Plants: 

Brief introduction and layout of construction plants viz: RMC, HMA, Crushers. 

Plant production. 

06 

3. Concreting Equipments: 

Introduction, Concrete Mixtures: Concrete Mixing Techniques, Ready-Mixed 

Concrete, Placing Concrete: Manual or Motor-Propelled Buggies, Chutes and 

Drop Pipes, Belt Conveyors, Concrete Pumps, Consolidating and Finishing: 

Consolidating Concrete, Finishing and Curing Concrete. 

06 

4. Paving Equipments: 

Rigid Pavement: Slip form Paving, Roller-Compacted Concrete, Shotcreting 

Flexible Pavement: Sweeper Broom, Haul Trucks, Asphalt Distributors, 

Asphalt Pavers, Compaction Equipment 

 

06 
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5. Cranes: 

Major crane types, Mobil cranes: Crawler cranes, telescoping-boom truck-

mounted cranes, lattice-boom truck-mounted cranes, rough-terrain cranes, all-

terrain cranes tower cranes: classification, operation, tower crane selection. 

Rigging: rigging basics, slings. 

06 

6. Mechanized Equipment:  

Introduction to mechanization: Definition, advantages and limitations of 

mechanization, Indian scenario and Global scenario. Mechanization in 

aggregate manufacturing: Natural aggregates and recycled aggregates, 

Mechanization in rebar fabrication. 

06 

 

References: 

 

Text Book: 

1. Sarkar, S. K. and Saraswati S., Construction Technology oxford university. 

2. Peurifoy, R. L., Construction Planning Equipment and Method, Co. Inc. International 

student edition. 

 

Reference Books: 

1. Brien, O. J.J.J, Havers and F.W.Stubbs., Jr., Standard Handbook of Heavy 

construction. McGraw-Hill Book Co. 

2. Chudley, R., Construction Technology (Vol.4) Longman Group Limited. 
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Class: T. Y. B. Tech. 

Civil Engineering 

Semester-VI  
L  T  P  Credits  

Course Code: CE338 Course Name: Environment 

Management System 

 
3 -- -- 3 

 

Course Description 

An Environmental Management System (EMS) is a set of processes and practices that enable 

an organization to reduce its environmental impacts and increase its operating efficiency. 

This course provides information and resources related to EMS for small businesses 

and private industry. The course consists of progress in developing and maintaining 

an environmental management system at each of its offices, labs, and other facility 

operations, focusing on the reduction of the agency's environmental footprint. 

 

Course Learning Outcomes:  

After successful completion of the course students will be able to:  

1. Apply an environmental policy for an organization.  

2. Develop environmental objectives and monitor their implementation. 

3. Perform a life cycle assessment for a selected product or service.  

4. Apply standard environmental, health and safety auditing principles and practices to 

environmental management systems. 

 

Prerequisites: Environmental Science 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Fundamentals of Environmental Sustainability:  

Introduction to sustainability: humanity and environment, the evolution of 

environmental policy, climate and global change, climate processes: external 

and internal controls Add monitoring systems 

06 

2. Global Environmental Challenges: 

Modern climate change, climate projections, biosphere, soil and sustainability, 

biodiversity and ecosystem functions, physical resources: water, pollution, 

minerals, environmental and resource economics, modern environmental 

management 

06 

3. Environment Management System: 

Principles of Environmental Management, Ecosystem Concepts, Environmental 

Concerns in India, Policy and Legal Aspects of EM, Introduction to 

Environmental Policies, Environmental Laws and Legislations. 

06 
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4. Impact Assessment :  

Impact Prediction, Evaluation and Mitigation, Forecasting Environmental 

Changes, Strategic Environmental Assessment (SEA), Environmental 

Clearance Procedure in India and EIA  

06 

5. Environment Quality Management:  

Waste Audits and Pollution Prevention Assessments, Elements of Audit 

Process, EA in Industrial Projects, Liability Audits and Site Assessment, EMS 

Standards: ISO 14000, Implementation of EMS Conforming to ISO 14001, 

Environmental management techniques, Application of Remote Sensing and 

GIS in EM. 

06 

6. Sustainable Environment System: 

systems of waste management, sustainable energy systems, sustainable 

infrastructure, embodied energy, life cycle, sustainable materials and 

construction, problem solving and tools of sustainability 

06 

 

References : 

Text Books: - 

1. Modi, P. N., Wastewater Engineering, by Standard Book House. 

2. Punmia, B. C., Jain A. K and Jain A. K., Wastewater Engineering, by, Laxmi 

Publishers. 

3. Garg, S. K., Wastewater Engineering & Air Pollution, Khanna Publication. 

 

References Books: - 

1. Peavy, H.S, Rowe D.R, Tchobanoglous, G. Environmental Engineering, Mc-Graw -

Hill International Editions.  

2. Ministry of Urban Development, New Delhi Manual on Water Supply and Treatment. 

3. Metcalf and Eddy, Wastewater Engineering, Treatment disposal and Reuse, Tata 

McGraw-Hill.  

4. Rao, M. N. and Rao, H. N., Air Pollution and Control M. C. Grew Hill Publication. 

5. Manual on Municipal Solid Waste Management by Government of India, Ministry of 

Urban Development. 

 

Codes of Practice :- 

1. IS 10500:2012, Drinking water quality standards, B.I.S.  

2. IS 1172:1993 Code of basic requirements for water supply, drainage and sanitation 
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Class: T. Y. B. Tech. 

Civil Engineering 

Semester-VI  
L  T  P  Credits  

Course Code: CE3402 Course Name: Geographical 

Information System 

 
3 -- -- 3 

 

Course Description 

This course introduces the hardware and software components of Geographic Information 

Systems and reviews GIS applications. Topics include data structures and basic functions, 

methods of data capture and sources of data, and the nature and characteristics of spatial data 

and objects. Upon completion, students should be able to identify GIS hardware components, 

typical operations, products/applications, and differences between database models and 

between raster and vector systems. 

 

Course Learning Outcomes:  

After successful completion of the course students will be able to:  

1. Apply GIS tool for solving civil engineering industry problem  

2. Perform infrastructural planning  

3. Analyse spatial data and query analysis  

4. Develop base and thematic maps 

5. Develop projects and device solution for the area. 

 

 

Prerequisites: Nil 

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Fundamentals of GIS 

GIS- Definition, advantages of digital maps.- Information Systems, Modeling 

Real World Features Data. Case study-I 

06 

2. Topology & Techniques  

Data Formats – Spatial and Non-spatial, Components, Data Collection and 

Input, Data Conversion, Database Management – Database Structures, Files; 

Standard Data Formats, Compression Techniques. 

06 

3. Spatial data & relationship  

Types of Errors, Editing and Error Rectification, Types of Topology, Modeling 

topological Relationships, Tolerances. 

06 

4. Analysis and Modeling  

Proximity Analysis, Overlay Analysis, Buffer Analysis, Network Analysis, 

Spatial Auto Correlation, Gravity Modeling, DTM/DEM, Integration with 

Remote Sensing data, Case study – II 

06 
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5. GIS Project Planning and Implementation 

Understanding the Requirements, Phases of Planning, Specifications, Data 

Procurement, Tendering, Human Resources, Back Up, Monitoring Progress. 

06 

6. Interpolation & Various applications of GIS in Civil engineering  

Introduction to Interpolation - Global Methods of Interpolation - Local 

Methods of Interpolation- applications in Planning – Management - Tax 

Mapping - Emergency evacuation – Environment - Transport/Logistics and 

Analysis, Case study –III 

06 

 

 

References: 

 

Text Books: 

1. Elangovan, K., GIS: Fundamentals, Applications and Implementations Handcover  

publication  

2. Fazal, S., GIS basics, New age publication. 

3. Mitchell, A., The Esri Guide to GIS Analysis, Volume 2: Spatial Measurements and 

Statistics Edition, ESRI Publication. 

 

References Books: - 

1. Anjireddy, M., Remote sensing and geographical information systems, BS 

publication. 

2. Harmon, J. E. & Anderson, S. J., The design and implementation of Geographic 

Information Systems, John Wiley & Sons. 

3. Lo, C.P. & Albert, K. W.Y., Concepts and Techniques of Geographic Information 

Systems, Prentice Hall India Pvt. Ltd.  
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Class: T. Y. B. Tech. 

Civil Engineering 

Semester-VI  
L  T  P  Credits  

Course Code: CE3422 Course Name: Foundation 

Engineering 

 
3 -- -- 3 

 

Course Description: 

In this course the civil engineer has many diverse and important encounters with soil. It uses 

soil as a foundation to support structures and embankments. Nearly every civil engineering 

structure like building, bridge, highway, tunnel, wall, tower, canal or dam must be founded in 

or on the surface of earth. To perform satisfactorily each structure must have a proper 

foundation.   

 

Course Learning Outcomes: 

After successful completion of the course, students will be able to, 

1. Investigate soil using different soil exploration methods. 

2. Compute stress distribution in soil using different theories. 

3. Design shallow and deep foundation on different types of soil. 

4. Analyze stability of slope using different slope stability analysis techniques.  

5. Compute lateral earth pressure for different conditions of soil. 

 

Prerequisite: 

Basic knowledge of mathematics, fluid mechanics and Geotechnical Engineering  

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Subsurface Exploration: 

Importance of exploration program, Exploration Methods, Geophysical 

methods, Types of samples, Sampler characteristics, Core barrels, Core boxes, 

core recovery, RQD. Number and depth of borings, soil exploration report. 

06 

2. Stress Distribution in Soil: 

Boussinesq theory- point load, pressure distribution due to line load, strip load, 

pressure bulb, Westergaard's theory, contact pressure, approximate stress 

distribution method. 

06 

3. Shallow Foundation: 

Definition, types and there selection. Assumptions and limitations of rigid 

design analysis. Design of isolated, combined, strap footing (rigid analysis), 

Raft foundation (elastic analysis,), concept of floating foundation. 

06 

4. Pile Foundation: 

Pile classification, Carrying capacity of pile, static and dynamic methods, pile 

06 
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load test, group action, Rigid block method, Negative skin friction, Settlement 

of single and group of piles, introduction to well foundation. 

5. Lateral Earth Pressure:  

Earth pressure on vertical wall, earth pressure at rest, Rankin’s theory, lateral 

earth pressure due to submerged backfill, backfill with uniform surcharge, 

backfill with sloping surface, Coulomb's theory. 

06 

6. Stability Of Earth Slopes: 

Slope classification, slope failure, modes of failure. Infinite slope in cohesive 

and cohesion less soil, Taylor’s stability number, Friction circle method, 

Landslides. 

06 

 

References – 

 

Text Books: - 

1. Arora, K. R., Soil mechanics and Foundation engineering, Standard Publishers 

Distributers. 

2. Punmia, B. C., Jain A. K., Jain, A. K., Soil mechanics and Foundation engineering, 

Laxmi Publications Pvt. Ltd.   

3. Singh, A., soil mechanics in theory and practice, Vol. 2 by Asian Publishing House.  

4. Ramamurthy, T. N., Sitharam, T. G., Geotechnical Engineering, by S Chand 

Publications. 

 

References Books: - 

1. Murthy, V.N.S., Soil Mechanics and Foundation Engineering, UBS Publishers and 

Distributors. 

2. Gopal Ranjan and Rao A.S.R., Basic and Applied Soil Mechanics- New Age  

International (P) Ltd.  

3. Purushottam Raj., Geotechnical Engineering, Tata McGraw Hill Co. Ltd.  

4. Terzaghi, K., Peck, R. B., Mesri, G., Soil Mechanics, John Willey & Sons 

publication. 
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Class: T. Y. B. Tech. 

Civil Engineering  

Semester-V  
L  T  P  Credits  

Course Code: CE344 Course Name: Intelligent 

Transport System  

 
3 -- -- 3 

 

Course Description 

This course presents the fundamental concepts of Intelligent Transportation Systems (ITS) to 

students with interest in engineering, transportation systems, communication systems, vehicle 

technologies, transportation planning, transportation policy, and urban planning. ITS refers to 

information and communication technologies, as applied to transportation infrastructure and 

vehicles, that improve transportation safety, productivity, environment, and travel reliability. 

With accessibility of mobile devices, ITS applications, such as trip planners, help travelers 

make informed travel choices. ITS is an international program intended to improve the 

effectiveness and efficiency of surface transportation systems through advanced technologies 

in information systems, communications, and sensors.  

 

Course Learning Outcomes:  

After successful completion of the course, students will be able to,- 

1. Categorize the transportation problems in urban area 

2. Perform the transportation survey in urban area 

3. Calculate the travel demand in future  

4. Explain different urban transportation planning and transportation plan preparation 

methods  

5. Predict rout and schedule for mass transit system     

 

Prerequisites: Transportation Engineering   

 

Course Content 

Unit 

No. 
Description Hrs. 

1. Introduction to Intelligent Transportation Systems 

Definition, Objectives, Historical Background, Benefits of ITS -ITS Data 

collection techniques – Detectors, Automatic Vehicle Location (AVL), 

Automatic Vehicle Identification (AVI), Geographic Information Systems 

(GIS), video data collection  

06 

2. Telecommunications in ITS 

Information Management, Traffic Management Centres (TMC). Application of 

sensors to Traffic management; Traffic flow sensor technologies; Transponders 

and Communication systems; Elements of Vehicle Location and Route 

Navigation and Guidance concepts, Digital traffic control in signalling  

 

06 
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3. Intersection Management 

Video Detection; Virtual Loop Cameras; ANPR; IR Lighting; Integrated 

Traffic Management; Control Centre; Junction Management Strategies  

06 

4. Advanced Transport Management System 

Advanced Traffic Management Systems (ATMS), Advanced Traveler 

Information Systems (ATIS), Advanced Vehicle Control Systems (AVCS), 

Advanced Public Transportation Systems (APTS), Advanced Rural 

Transportation Systems (ARTS). 

06 

5. Advanced Traveller and Information System 

Basic ATIS Concepts; Smart Route System; Data Collection Process; 

Evaluation of Information; Value of Information;  Business Opportunities 

06 

6. Intelligent Transportation System Applications  

ITS and sustainable mobility, travel demand management, electronic toll 

collection, ITS and road-pricing.; public transportation applications; Automated 

Highway Systems- Vehicles in Platoons –ITS in World – Overview of ITS 

implementations in developed countries, ITS in developing countries 

06 
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