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Minor Degree in Transport and Geo-infrastructures Systems
	Sl.
No.
	Semester
	Subject
Type
	Subject Code
	
Subject Name
	Teaching Hours
	
Credit
	Maximum Marks

	
	
	
	
	
	L
	T
	P
	
	IA
	EA
	PA
	Total

	1
	5th
	PC
	IP3265
	Introduction to Road Transport
	3
	0
	0
	3
	40
	60
	-
	100

	2
	6th
	PC
	IP3266
	Fundamental to Traffic Engineering
	3
	0
	0
	3
	40
	60
	-
	100

	3
	7th
	PC
	IP4269
	Pavement Materials
	3
	0
	0
	3
	40
	60
	-
	100

	4
	7th
	PC
	IP4271
	Soil mechanics 
	3
	0
	0
	3
	40
	60
	-
	100

	5
	8th
	PC
	IP4266
	Ground improvement Techniques
	3
	0
	0
	3
	40
	60
	-
	100

	6
	6th
	LC
	IP3566
	Pavement Materials Lab
	0
	0
	3
	1.5
	-
	-
	100
	100

	7
	7th
	LC
	IP4565
	Soil mechanics lab
	0
	0
	3
	1.5
	-
	-
	100
	100

	Total
	15
	0
	6
	18
	200
	300
	200
	700






	INTRODUCTION TO ROAD TRANSPORT

	CREDIT
	3
	IP3265
	L-3
	T-0
	P-0

	PREREQUISITES : Transportation Engineering-I

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1 
	Describe historical development, planning of roads  and construction of flexible & rigid pavements

	CO2
	Analyze traffic flow fundamentals and plan traffic management and control.

	CO3
	Identify characteristics of  pavement materials

	CO4
	Apply  skills to maintain pavements from different failures

	CONTENT

	Module 1                                                                       (10 hours)

	Modes of transportation, importance of highway transportation, history of road construction, Principle of highway planning, road development plans, highway alignments requirements, engineering surveys for highway location, typical cross sections of roads ( def. of basic elements), Types of Pavement and function of different layers

	Module 2                                                                                                 (7 hours)

	Traffic Engineering: - definition, fundamentals of traffic flow, Traffic studies on flow, speed, travel time

	Module 3                                                                                                   (7 hours)

	Highway Materials: - Properties of subgrade, sub-base, base course and surface course materials, test on subgrade soil, aggregates and bituminous materials

	Module 4                                                                                                 (6 hours)

	Highway Maintenance: Various type of failures of flexible and rigid pavement, Importance of drainage in pavement

	TOTAL HOURS
	30 

	TEXTBOOKS

	1.
	Highway Engineering, by S.K. Khanna and CEG Justo, Nem Chand &Bros.

	2.
	Traffic Engineering and Transportation Planning by Kadiyali, L.R.,Khanna Publishers

	REFERENCES

	1.
	Chakroborty, P. and Das, A., 2017. Principles of transportation engineering. PHI Learning Pvt. Ltd.








	CO-PO-PSO MAPPING

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	2
	2
	1
	
	1
	1
	
	
	
	2
	1
	1
	
	

	CO2
	2
	3
	3
	1
	2
	
	
	
	2
	3
	2
	1
	
	

	CO3
	3
	3
	2
	1
	1
	1
	
	
	1
	2
	2
	1
	
	

	CO4
	3
	2
	2
	3
	2
	
	
	
	1
	2
	1
	2
	
	

	Correlation Level	1: Slight	2: Moderate	3: High
























	FUNDAMENTAL TO TRAFFIC ENGINEERING 

	CREDIT
	3
	IP3266
	L-3
	T-0
	P-0

	PREREQUISITES : Transportation Engineering-I

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1 
	Summarize knowledge of traffic engineering to design the geometrical elements of highway.

	CO2
	Apply knowledge for Proper junction design to ensure safe and easy traffic movement.

	CO3
	Able to understand and analyze traffic  problems through models

	CO4
	Understand basic requirements and mechanisms for highway maintenance and planning with respect to traffic growth

	CONTENT

	Module 1                                                                                                (6 hours)

	Traffic Engineering: - Definition, Road user characteristics, Human factors governing road user behaviour,Vehicle characteristics, Traffic flow parameters, Analysis of speed, flow and density relationship, Greenshields’ Model and Greenberg’s model, On street and off street parking facilities

	Module 2                                                                                                 (7 hours)

	Traffic management: Traffic regulations, Traffic management measures, Types of at grade and grade separated intersections including their design.

	Module 3                                                                                                   (10 hours)

	Urban and regional transportation system: Definitions, System analysis –scope & limitations, Transportation planning as per system analysis - Systems approach to transport planning process, Stages of transport planning process, Economic evaluation of transportation plans

	Module4                                                                                                 (7 hours)

	Transport models: Trip generations, Trip distributions, Traffic assignments and Modal split

	TOTAL HOURS
	30

	TEXTBOOKS

	1.
	Highway Engineering, by S.K. Khanna and CEG Justo, Nem Chand &Bros.

	2.
	Traffic Engineering and Transportation Planning by Kadiyali, L.R.,Khanna Publisher

	3.
	Transportation Engineering and Planning by Papacostas, C.S. and Prevedouros, P.D. Prentice Hall.

	REFERENCES

	1.
	Chakroborty, P. and Das, A., 2017. Principles of transportation engineering. PHI Learning Pvt. Ltd..




	CO-PO-PSO MAPPING

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	2
	2
	1
	
	1
	1
	
	
	
	2
	1
	1
	3
	2

	CO2
	2
	3
	3
	1
	2
	
	
	
	2
	3
	2
	1
	2
	2

	CO3
	3
	3
	2
	1
	1
	1
	
	
	1
	2
	2
	1
	2
	2

	CO4
	3
	2
	2
	3
	2
	
	
	
	1
	2
	1
	2
	2
	2

	Correlation Level	1: Slight	2: Moderate	3: High

























	PAVEMENT MATERIALS 

	CREDIT
	3
	IP4269
	L-3
	T-0
	P-0

	PREREQUISITES : Transportation Engineering-I

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1 
	Identify soil and aggregate used in various layers of pavement

	CO2
	Apply Marshall mix design method for the  flexible pavements layers

	CO3
	Evaluate the Engineering properties of PQC for rigid pavement

	CO4
	Assess concept of distresses and their remedial steps to maintain pavement

	CONTENT

	Module 1                                                                                                (6 hours)

	Soil and aggregate: Source, classification, grading, basic and advanced properties of soil, soil stabilization, aggregates: Grading and blending of aggregate, Laboratory tests of aggregate  

	Module 2                                                                                                 (7 hours)

	Bituminous binder and mix: Types of bitumen used in pavement, properties, testing, desirable properties of bituminous mix used in flexible  pavement, Marshall Mix design method                                                                     

	Module 3                                                                                                   (10 hours)
	Cement concrete: Materials used in cement concrete pavement and their desirable properties, Test applied to evaluate their properties (cement, Pavement quality concrete-PQC), Mix Design                                                                               

	Module4                                                                                                 (7 hours)

	Introduction to pavement evaluation: Purpose of pavement evaluation, Destructive and Non- destructive tests for pavement evaluation, Causes of distresses in pavements and their appropriate maintenance methods      

	TOTAL HOURS
	30

	TEXTBOOKS

	1.
	Yoder, E.J. and Witczak, M.W. Principles of pavement design. John Wiley & Sons.

	2.
	Huang, Y.H. Pavement analysis and design.

	3.
	G V Rao Principles of transportation and Highway engineering, Tata MC Graw Hill

	4. 
	Chakraborty, P. and Das, A., 2017. Principles of transportation engineering. PHI Learning Pvt. Ltd..

	
	

	REFERENCES

	1.
	Manuals and specifications: IRC (37,58), IS- CODES





	CO-PO-PSO MAPPING

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	2
	2
	1
	
	1
	1
	
	
	
	2
	1
	1
	3
	2

	CO2
	2
	3
	3
	1
	2
	
	
	
	2
	3
	2
	1
	2
	2

	CO3
	3
	3
	2
	1
	1
	1
	
	
	1
	2
	2
	1
	2
	2

	CO4
	3
	2
	2
	3
	2
	
	
	
	1
	2
	1
	2
	2
	2

	Correlation Level	1: Slight	2: Moderate	3: High

























	SOIL MECHANICS

	CREDIT
	3
	IP4271
	L-3
	T-0
	P-0

	PREREQUISITES:Engineering Mechanics

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1
	Identify and classify soils based on origin, structure, and physical properties.

	CO2
	Describe the concept of soil-water interactions and apply compaction methods for effective soil improvement.

	CO3
	Analyze soil water flow and stress conditions using permeability and seepage concepts.

	CO4
	Evaluate soil compaction, consolidation, and stress distribution for engineering applications.

	CONTENTS

	
Module 1
(9 hours)

	Origin of Soil: Rock Cycle, Origin and formation of soil, soil structure, soil particle size, particle shape, Grain size analysis of soil, weight volume relationships, specific gravity, unit weight, void ratio, moisture content, and relationships, relative density.
Clay mineralogy - Types of clay minerals, Consistency of soil: Atterberg limits – Liquid limit, Plastic limit and Shrinkage limit, Liquidity index and consistency index, activity. 
Engineering classification of soil: Types of Soil classification, IS, USCS, HRB and ASTM.

	Module 2
(8 hours)

	Soil Hydraulics: Modes of occurrence of water in soil. Stress conditions in soil- total, effective and neutral stresses and relationships.
Permeability: Darcy's Law, hydraulic conductivity, laboratory determination of hydraulic conductivity, equivalent hydraulic conductivity in stratified soil.
Seepage: Laplace equation of continuity, flow nets, seepage through earth dam, critical hydraulic gradient and quick sand condition.
Soil Compaction: mechanism and principles, factors affecting compaction, field compaction techniques.

	Module 3  (7 hours)

	Consolidation of soils: Primary and secondary consolidation, Terzhaghi's theory of one-dimensional consolidation, consolidation test.
Stress Distribution: Boussinesq's solution for a point load, line load, strip load, uniformly loaded circular and rectangular areas, Isobar and pressure bulb concept, stress distribution on horizontal and vertical planes, Newmark's chart and its application, contact pressure.

	Module 4  (6 hours)

	Shear Strength: Mohr-Coulomb failure criterion, shear strength parameters and determination: direct and tri-axial shear test, unconfined compression test, vane shear test. Sensitivity and thixotropic of clay.


	TOTAL HOURS
	30

	TEXT BOOKS

	1. 
	Soil Mechanics and Foundation Engineering, by K.R. Arora, Stanard Publishers

	2. 
	Geotechnical Engineering by T.N. Ramamurthy & T.G. Sitharam,S. Chand &Co.

	3. 
	Basic and Applied Soil Mechanics by Gopal Ranjan and ASR Rao, New Age International Publishers, Second Edition, 2007.

	REFERENCE BOOKS

	1
	Geotechnical Engineering, S.K. Gulati and M. Datta, McGrow Hill

	2
	Soil Mechanics and Foundation Engineering by V. N. S. Murthy, CBS Publishers & Distributors, New Delhi.

	3
	Soil Mechanics and Foundation Engineering by B.N.D. Narasinga Rao, Wiley India Pvt. Ltd.





	CO-PO-PSO MAPPING

	
COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12
	PSO 1
	PSO 2

	CO1
	3
	3
	1
	2
	2
	1
	
	
	
	1
	1
	1
	3
	2

	CO2
	3
	3
	3
	2
	2
	1
	
	
	1
	1
	1
	1
	3
	2

	CO3
	3
	3
	2
	3
	3
	1
	
	
	
	1
	1
	1
	3
	2

	CO4
	3
	3
	1
	2
	3
	1
	
	
	1
	1
	2
	1
	3
	1

	Correlation Level	1: Slight	2: Moderate	3: High











	GROUND IMPROVEMENT TECHNIQUES

	CREDIT
	3
	IP4266
	L-3
	T-0
	P-0

	PREREQUISITES:Geotechnical Engineering

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1
	Summarize the engineering behavior of soft and weak soils and the need for ground improvement.

	CO2
	Identify and analyze various ground improvement techniques like dewatering, grouting, and compaction.

	CO3
	Explain the principles and applications of soil stabilization and reinforcement techniques.

	CO4
	Apply ground improvement methods in the design of reinforced structures, embankments and slopes.

	CONTENTS

	
Module 1
(9 hours)

	Introduction, Engineering properties of soft, weak, compressible deposits, Necessity of ground improvement, Role of ground improvement in foundation design, Methods of Ground Improvement: Selection of Suitable ground improvement techniques.

	Module 2
(8 hours)

	Dewatering, methods, Analysis and design of dewatering systems.
Grouting, types, Properties, Method of grouting

	Module 3  (7 hours)

	Compaction, Factors affecting compaction, Methods of compaction, Engineering properties of compacted soil, Field compaction and its control.


	Module 4  (6 hours)

	Soil stabilization, Mechanical Reinforced Material, Reinforced Soil Interaction, Geosynthetics, Principles, Analysis & Design of Reinforced Retaining Structure, Embankment and Slopes

	TOTAL HOURS
	30

	TEXT BOOKS

	1. 
	P.P. Raj, Ground Improvement Techniques, Laxmi Publications.

	2. 
	Hausmann, M.R., Engineering Principles of Ground Modification, McGraw-Hill International Editions, 1990.

	3. 
	Shukla, S.K. & Yin, JianHua, Fundamentals of Geosynthetic Engineering, Taylor & Francis.

	REFERENCE BOOKS

	1
	Moseley, M.P., Ground Improvement, Blackie Academic & Professional, 1993.


	2
	Xanthakos, P.P., Abramson, L.W. & Bruce, D.A., Ground Control and Improvement, John Wiley & Sons, 1994

	3
	Alam Singh, Modern Geotechnical Engineering, IBT Publishers.




	CO-PO-PSO MAPPING

	
COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12
	PSO 1
	PSO 2

	CO1
	3
	3
	
	2
	2
	2
	2
	
	
	
	
	2
	3
	2

	CO2
	3
	3
	2
	3
	3
	2
	2
	1
	
	
	1
	2
	3
	3

	CO3
	2
	3
	2
	2
	3
	2
	3
	1
	
	
	1
	2
	3
	3

	CO4
	2
	3
	2
	3
	3
	2
	3
	1
	1
	1
	2
	2
	3
	3

	Correlation Level	1: Slight	2: Moderate	3: High

















	PAVEMENT MATERIAL LABORATORY

	CREDIT
	1.5
	IP3566
	L-3
	T-0
	P-0

	PREREQUISITES : Basic Civil Engineering (BCE)

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1 
	Identify  tools to calculate specific gravity of various soils  used in road subgrade

	CO2
	Illustrate an engineering skill and flexibly to execute laboratory work to characterize the property of coarse/fine aggregate.

	CO3
	Evaluate a laboratory technique to determine the property of bitumen binder used in road work

	CO4
	Predict stripping value of aggregate used in mix

	CONTENT

	Exp.1
	Determination specific gravity of soil

	Exp.2
	Determination of aggregate crushing value.

	Exp.3
	Determination of Los Angeles abrasion value of aggregates

	Exp.4
	Determination of aggregate impact value

	Exp.5
	Determination of specific gravity and water absorption of coarse aggregate.


	Exp.6
	Determination of penetration value of bitumen.


	Exp.7
	Determination of ductility value of bitumen.


	Exp.8
	Determination of softening point value of bitumen.


	Exp.9
	Determination of specific gravity of bitumen.

	Exp.10
	Determination of stripping value of aggregate.

	TEXTBOOKS

	1.
	IS 2386 (Part I,III,IV). (1963). Methods of test for aggregates for concrete. Bureau of Indian Standards, New Delhi, India

	2.
	IS 1203, 1205 (1978): Methods for Testing Tar and Bituminous Materials: Determination of Penetration. Bureau of Indian Standards, New Delhi, India. 

	3.
	Ministry of Road Transport and Highways (MoRTH) (2013): Specifications for Road and Bridge Works, Section 500, Fifth Revision. Indian Roads Congress, New Delhi, India. 

	REFERENCES

	1.
	Highway Engineering, by S.K. Khanna and CEG Justo, Nem Chand &Bros




	CO-PO-PSO MAPPING

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	2
	2
	1
	
	1
	1
	
	
	
	2
	1
	1
	3
	2

	CO2
	2
	3
	3
	1
	2
	
	
	
	2
	3
	2
	1
	2
	2

	CO3
	3
	3
	2
	1
	1
	1
	
	
	1
	2
	2
	1
	2
	2

	CO4
	3
	2
	2
	3
	2
	
	
	
	1
	2
	1
	2
	2
	2

	Correlation Level	1: Slight	2: Moderate	3: High
























	SOIL MECHANICS LABORATORY 

	CREDIT
	1.5
	IP4565
	L-0
	T-0
	P-3

	PREREQUISITES: Soil mechanics

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1 
	Identify the basic physical properties of soil.

	CO2
	Predict the consistency limits and compaction characteristics of different soil types.

	CO3
	Demonstrate field and laboratory methods to assess in-situ density and relative density of soils.

	CO4
	Evaluate the strength and permeability behavior of soils for geotechnical design applications.

	CONTENT

	Exp.1
	Determination of water content by oven drying method.

	Exp.2
	Determination of specific gravity of soil grains.

	Exp.3
	Determination of grain size distribution of soil by sieve analysis.

	Exp.4
	Determination of grain size distribution of soil by Hydrometer

	Exp.5
	Determination of Atterberg limits of soil (i) Liquid limit (ii) Plastic limit (iii) Shrinkage limit

	Exp.6
	Measurement of soil compaction in the field using (i) Core cutter method (ii) Sand replacement method

	Exp.7
	Determination of relative density of granular soil

	Exp.8
	Determination of OMC-MDD of soil (i) Standard proctor compaction test (ii) Modified Proctor compaction test

	Exp.9
	Determination of Unconfined compressive strength.

	Exp.10
	Determination of coefficient of permeability of soil (i)Constant head permeameter (ii) Falling head permeameter

	TEXTBOOKS

	1.
	Punmia, B. and Jain, A.K., 2005. Soil mechanics and foundations. Firewall Media.

	REFERENCES

	1.
	IS 2720, Indian Standard Methods of test for soils, Bureau of Indian standard, New Delhi.




	CO-PO-PSO MAPPING

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12
	PSO 1
	PSO 2

	CO1
	3
	3
	3
	3
	3
	3
	3
	3
	
	
	2
	3
	3
	3

	CO2
	2
	2
	3
	3
	2
	2
	3
	3
	
	
	2
	3
	3
	3

	CO3
	3
	2
	3
	3
	2
	3
	3
	3
	
	
	2
	3
	3
	3

	CO4
	2
	2
	3
	3
	2
	3
	3
	3
	
	
	2
	3
	3
	3

	Correlation Level          1: Slight        2: Moderate     3: High



image1.jpeg
&,\‘Sl\\\\“LUGV MVL?,;J[J,
‘ %,

s B Z,

S g Z
§ :

=
-~
=
=
2

=

7

%




