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1.3.2 Average percentage of courses that include experiential learning through project work/field
work/internship during last five years

B. E –CIVIL ENGINEERING SESSION 2020-2021

Sr.
No

Name of the course that include
experiential learning through
Project work/ Internship Subject Code Domain Page No

1 Concrete Technology BECVE305T/P Construction
Technology,

and
Management

3-14

2 Surveying – I BECVE 404T/P
3 Building Construction &

Material BECVE 405T/P
4 Surveying-II BECVE602T/P
5 Building Design and Drawing BECVE604P
6 Estimating and Costing BECVE702T/P
7 Construction Management and

Law BECVE704T
8 Engineering Geology BECVE304T/P Geotechnical

Engineering
and Geology

15-25
9 Geotechnical Engineering-I BECVE 402T/P
10

Geotechnical Engineering -II BECVE504T
11 Environmental Engineering – I BECVE303T/P Environmental

Engineering,
Hydraulics and

Water
Resources
Engineering 26-38

12 Fluid Mechanics -I BECVE503T/P
13 Hydrology & Water Resources

(HWR) BECVE505T
14 Fluid Mechanics -II BECVE603T/P
15 Environmental Engineering-II BECVE605T
16 Elective -I : Air Pollution And

Solid Waste Management BECVE703T

17 Irrigation Engineering BECVE801T
18 Elective - III :Water and Waste

Water Treatment BECVE803T
19 Strength of Materials BECVE302T/P Structural

Engineering

39-52

20 Structural Analysis – I BECVE 401T/P
21 Structural Analysis -II BECVE501T/P
22 Reinforced Cement Concrete

(RCC) Structures BECVE502T/P
23 Steel Structures BECVE601T/P
24 Advanced Concrete Structures BECVE701T/P
25 Elective -I : Earthquake Resistant

Design of Structure BECVE703T
26 Elective - III : Advanced

Reinforced Cement Concrete BECVE803T/P
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Design
27 Transportation Engineering – I BECVE 403T/P Transportation

Engineering 53-6128 Transportation Engineering - II BECVE705T
29 Elective - II : Pavement Analysis

And Design BECVE802T
30 Applied Mathematics-III BECVE301 Other

62-68

31 Communicative English &
Technical Writing BECVE506P

32 Site Visit & Mini Project BECVE606P
33 Industrial Case Study and Project

Seminar BECVE706P
34 Construction Economics and

Finance BECVE804T
35 Project BECVE805P



3

Domain 1:Construction Technology and Management

Sr. No

Name of the course that include
experiential learning through Project

work/ Internship Subject Code Domain

1 Concrete Technology BECVE305T/P Construction
Technology and
Management

2 Surveying – I BECVE 404T/P
3 Building Construction & Material BECVE 405T/P
4 Surveying-II BECVE602T/P
5 Building Design and Drawing BECVE604P
6 Estimating and Costing BECVE702T/P
7

Construction Management and Law BECVE704T
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BECVE 305T CONCRETE TECHNOLOGY

Objectives:
1. To prepare the students to understand constituents of concrete and their effect on quality

of concrete.
2. The course will prepare students to apply basic rules for manufacture of plastic concrete

and its mechanization.
3. To prepare students to apply various methods for testing of plastic and hard concrete.
4. To prepare students to analyse behavior of concrete structure under different

environmental conditions.
5. The course will prepare students to analyse and design various basic concrete building

components.
Outcomes:

a. The students would be able to check and recommend different constituent of concrete.
b. The students would be able to control method of manufacture of concrete.
c. The students would be able to test strength and quality of plastic and set concrete.
d. The students would have the understanding of application admixture and its effect on

properties of concrete.
e. The students would be able to understand the effect of process of manufacturing on

different properties of concrete.
f. The students would be able to understand various environmental factors which affect

durability of concrete, analyse cause of deterioration of concrete components and to
suggest various preventive measures to it.

g. The students would be able to test various strength of concrete by destructive and
nondestructive testing methods.

Syllabus:
Unit – I Cement

Chemistry of Cement, Main constituents of cement Hydration of cement, Water required, Physical properties
and testing of cement, Soundness test. Hardening and compressive strength Grades and different types of
cements. Ordinary Portland cement, Rapid Hardening Cement, B.B. Blast furnace slag cement, Low heat
Portland cement, Portland pozzolones cement, Portland flyash cement, Sulphate resisting cement. Field test,

Aggregates : Sources of aggregates, classification and nomenclature. Coarse and fine aggregate, normal weight
(light and heavy weight aggregates). Aggregate characteristics and their significance in strength, workability,
placement and compartion of concrete.Sampling. Particle shape and texture, Bond of aggregate, size & grading
of aggregate strength of aggregates Mechanical properties and test-Specific gravity, Bulk density, porosity
absorption of aggregates, moisture content of aggregate, bulking of sand abrasion test, impact value. Sieve
analysisDeleterious substances in aggregates, organic impurities class and other fine material etc.
Water : Quality of water for concrete mixing, suitability.

Unit – II
Fresh concrete : Batching, Mechanical mixers, automatic batching and mixing plants. Efficiency of mixing.
Workability Measurement – Slump cont test, compacting factor test, flow table, Vee-Bee consistometer, Factor
affecting workability, setting time. W/C Law Significance of w/c ratio cohesiveness.Segregation, bleeding,
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voids, permeability.Hot weather concreting.Underwater concreting, Conveyance of concrete, Placing of
concrete.Compaction-vibrators. Curing of concrete Significance, methods of curing, Temperature effect on

during& strength gain. IS code on curing.Maturity of concrete.

Unit - III
Strength of concrete-
Gain of strength, Wet ratio, Factor affecting compressive strength w/c ratio. Type of cement, air entrainment,
aggregates, mixing water, Admixtures, curing conditions. Tensile and flexural strength.Relation between
cracking in compression.Impact strength fatigue strength. Shear strength, Bond between concrete &
reinforcement. Modulus of elasticity, Poison’s ratio.

Testing of Hardnessof Concrete: Compression test-cube strength & cylinder strength their relation, effect of
aspect ratio on strength. Flexural strength of concrete, Determination of tensile strength.Indirect tension
test.Splitting test.Abrasion resistance.Accelerated curing test.

Unit – IV
Mix Design – Process, Statistical relation between mean & characteristic strength, Variance, Standard
deviation. Factor affection mix properties. Grading of aggregate, aggregate/ cement ration etc. Degree of
quality control. Design mix by Road note no. 4 (BS). IS:10262:2009.

Additives and Admixtures: Types of admixtures, Natural products-Dietomaceousearth By products-
Pozzolones. Fly ash, silica fume, rice husk ash, , G.G. blast furnace slag. Admixturers-air encraining, water
reducing, acceletors, retarders, plasticizers & Super plasticizers, permeability reducing,surface
harderners.Corrosion inhibitors & water proofing agents.

Unit – V
Special concrete : Self compacting concrete, High performance concrete, fiber reinforced & polymer concrete,
Ferro cement, Shortcrete pumped concrete, Free flow concrete.

Shrinkage-Early volume changes, drying shrinkage, mechanism of shrinkage.Factor affecting shrinkage.
Influence of curing & storage conditions. Differential shrinkage.Carbonation shrinkage.Creep-Factors
influencing.Relation between creep & time, nature of creep, effect of creep.

Unit – VI

Durability of concrete-significance water as an agent of deterioration. Permeability of concrete, Efflorescence.
Distress in concrete structures and its causes, causes of deterioration of concrete.

Cracks in concrete: Causes, types, prevention, repairs of cracks – materials and methods
Non Destructive tests.



6

BECVE 305 P LIST OF EXPERIMENTS

1.To determine the Normal consistency of cement .
2. To determine initial and final setting times of cement.
3. To determine soundness of cement.
4.To determine compressive strength and tensile strength of cement.
5. To determine particle shape , texture and elongation/ flakiness index of aggregate .
6.Sieve analysis and particle size distribution of aggregate.
7. To determine crushing value test, Impact value and Abrasion value of given aggregate.
8. To determine Bulk Density, Specific Gravity, Absorption &Moisture Content of Aggregate.
9. To determine Bulking and Percentage silt in sand.
10. To determine Workability - Slump test, Compaction factor of concrete.
11. Concrete mix design Road note 4 method, I.S. Method and ACI Method.
12. To determine Compressive strength of concrete cube.
13 To determine the quality of concrete by using Rebound hammer/ Ultrasonic Pulse Velocity Instrument.

Text Book
Sr.No Title Publication

1 Concrete Technology by GambhirMc. Graw Hill
2 Concrete Technology by A.M. Neville Pearson Education

RefrenceSr.NoTitle Publication
1 Properties of Concrete by A.M. Neville
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BECVE 405 T BUILDING CONSTRUCTION&MATERIAL

Objectives:
1. To prepare the students to understand components of buildings and their functions.
2. To prepare students to understand execution of various constructions activities and material.
3. To prepare students to analyse behaviour of structure under different environmental

conditions.
4. To prepare students to identify & suggest rectification the various defects in civil

engineering works.

Outcomes:
a. The students are able to identify components of a building.
b. The students are able to differentiate and identify types of building materials.
c. The students are able to select appropriate material for building construction.
d. The students are able to plan various construction related activities and their quality

control.

Syllabus :
Unit-I :

Foundations: Necessity and types of R.C.C. foundations, Detail of Deep foundation and precast foundation in
general, Details shallow foundations. Bearing capacity of soils and its assessment. Preumptive bearing capacity
values from codes. Loads on foundations. Causes of failures of foundations and remedial measures, Foundation
on black cotton soils Setting out foundation trenches, excavation timbering of foundation trenches. Load bearing
and framed structures.

Unit-II

Brickwork :Qualities of good bricks, classification of bricks tests on bricks as per as codes.
Terms used in brickwork, commonly used types of bonds in brickwork such as header, stretcher, English andFlemish
bonds, principles of construction. Reinforced brickwork, brick knogging.
Parapets, copings, sills and corbels, brief introduction to cavity walls, load bearing and partition walls.
Masonry construction using cement concrete blocks and clay walls, load bearing and partition walls.
Masonry construction using cement concrete blocks and clay blocks.
Precest construction : Introduction to method and materials. Precast elements likes poles, cover, jallies, steps
corbets, truss element etc.

Unit-III:

Stone Work : Stones, cutting and dressing, selection of stones types of stone masonary, principles of construction
joints in masonary. Lifting heavy stones, common building stones in India.
Arches and Lintels : Terminology in contraction, types chajjas and canopies, pre cast Lintels & Arches.
Damp Proofing : Causes and effect of dampness. Various methods of damp proofing
Damp proofing in plinth protection, New Techniques of Damp Proofing Damp Proofing in Plinth Protection,New
Techniques of Damp proofing. Epoxy etc.

Unit-IV

Floors and Roofs : Floors : General principals, types and method of construction, floors finished quality, testing
floor tiles, synthetic & Ceramic Tiles.
Roofs : Flat and pitches roofs, roof coverings, types AND their constructional features. Thermal Insulation
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Unit-V :

Stairs : Types of stairs, functional design of stairs.
Doors and Windows : Purpose materials of construction and types.

Unit-VI :

Plastering and Pointing : Necessity, types and methods
Temporary Timbering : Centering and formwork shoring, underpining and scaffolding.
Painting : White washing, colour washing and distempering new materials & Techniques.

Text book
Sr. No. Title Publication
1 Building Construction by Rangwala Charotar Pub. Hous
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Domain 2:Geotechnical Engineering and Geology

Sr.
No

Name of the course that include
experiential learning through
Project work/ Internship

Subject Code Domain

1 Engineering Geology BECVE304T/P Geotechnical
Engineering
and Geology

2 Geotechnical Engineering-I BECVE 402T/P
3

Geotechnical Engineering -II BECVE504T
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GEOTECHNICAL ENGINEERING-II

BECVE504T Evaluation Scheme: (80/20)
(L-3 Hrs/Week, T-1 Hr/Week); Total Credits- 4 Exam Duration: 3hrs

COURSE OUTCOMES: The students shall be able to
1. Use the knowledge of different soil exploration techniques to ascertain the properties of soil
2. To analyze the stability of natural slopes, safety & sustainability of the slopes, design of
retaining structures, reinforced earth walls, etc.
3. Practice Ground Improvement Techniques.
4. Design the shallow & deep foundation.

Unit- I: GEOTECHNICAL EXPLORATION
Importance and objective of field exploration , geophysical methods and its limitations,
methods of subsurface exploration, methods of boring, number, location and depth of
boring, types of soil samples and samplers, principles of design of samplers, collection
& shipments of samples, boring and sampling record.

Unit- II: STABILITY OF SLOPES
Causes and types of slope failure, stability analysis of infinite slopes, Taylor’s stability
numbers & stability charts, stability analysis of finite slope for purely C- soils and C -
 soils, center of

critical slip circle, (Swedish circle method), slices method for homogeneous C -  soil
slopes with pore pressure consideration, Friction circle method, method of improving
stability of slopes; types, selection and design of graded filters.

Unit- III: LATERAL EARTH PRESSURE
Earth pressure at rest, active and passive pressure; general & local states of plastic
equilibrium in soil. Rankine’s and Coulomb’s theories of earth pressure. Effects of
surcharge & submergence. Determination of Active earth pressure through graphical
construction; Rebhann’s and Culman’s method

Unit- IV: GROUND IMPROVEMENT
Need of ground improvement, ground improvement techniques, stabilization using
lime, cement & flyash; prealoading concept, vibrocompaction/flotation, concept of
sand drains, stone columns, encased stone column, concept of NPVD (natural
prefabricated vertical drain) and PPVD (polymer prefabricated vertical drain). Basic
concept of reinforced soil, different types of Geo- synthetics, Geo-synthetic application
and functions in civil engineering

Unit- V: SHALLOW FOUNDATION
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Bearing capacity of soil: Factor affecting bearing capacity, Terzaghis theory, its
validity and limitation, types of shear failure in foundation soil, effect of water table on
bearing capacity, (introduction to IS method, factor affecting bearing capacity, field
determination of bearing capacity through plate load test and standard penetration test,)
Settlement of shallow foundation: Causes of settlement, elastic and consolidation
settlement, differential settlement, control of excessive settlement. (Standard
penetration test, corrections for N - values to obtain design soil parameters.)

Unit- VI: PILE FOUNDATION
Classification of piles, constructional features of cast- in – situ & pre cast concrete piles. Pile
driving methods, effect of pile driving on ground. Pile capacity by static formula & dynamic
formulae, pile load test, group action of piles, spacing of piles in group, settlement of group of
pile (pile group,) negative skin friction and its effect on pile capacity, general features of under
reamed piles.
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Domain 3: Environmental Engineering, Hydraulics and Water Resources Engineering

Sr.
No

Name of the course that include
experiential learning through
Project work/ Internship Subject Code Domain

1 Environmental Engineering – I BECVE303T/P

Environmental
Engineering,
Hydraulics and

Water
Resources
Engineering

2 Fluid Mechanics -I BECVE503T/P
3 Hydrology & Water Resources

(HWR) BECVE505T
4 Fluid Mechanics -II BECVE603T/P
5 Environmental Engineering-II BECVE605T
6 Elective -I : Air Pollution And

Solid Waste Management BECVE703T

7 Irrigation Engineering BECVE801T
8 Elective - III :Water and Waste

Water Treatment BECVE803T
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35
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Domain 4: Structural Engineering

Sr.
No

Name of the course that include
experiential learning through
Project work/ Internship Subject Code Domain

1 Strength of Materials BECVE302T/P

Structural
Engineering

2 Structural Analysis – I BECVE 401T/P
3 Structural Analysis -II BECVE501T/P
4 Reinforced Cement Concrete

(RCC) Structures BECVE502T/P
5 Steel Structures BECVE601T/P
6 Advanced Concrete Structures BECVE701T/P
7 Elective -I : Earthquake Resistant

Design of Structure BECVE703T
8 Elective - III : Advanced

Reinforced Cement Concrete
Design BECVE803T/P
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Domain 5: Transportation Engineering

Sr.
No

Name of the course that include
experiential learning through
Project work/ Internship Subject Code Domain

1 Transportation Engineering – I BECVE 403T/P Transportation
Engineering2 Transportation Engineering - II BECVE705T

3 Elective - II : Pavement Analysis
And Design BECVE802T
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BECVE 403 T TRANSPORTATION ENGINEERING – I

Objectives:
1. To educate the students on the various components of Highway Engineering and Bridge

engineering.
2. To expose the students to highway planning, engineering surveys for highway alignment,

Design of Geometric Elements of Highways and Urban roads, Flexible and Rigid pavements
design, Traffic Engineering, traffic safety analysis, transportation planning and Highway
material testing.

3. To make them understand desirable properties and testing procedures of highway materials as
per BIS standard and Indian Roads Construction (IRC) for various practices adopted for
construction.

6. To educate students on the various components of Pavements.
7. It exposes the student to learn types of pavements, components and functions of pavements,

types of highway vehicles and aircrafts, IRC loadings, equivalent axle loading and load
factors, Flexible and Rigid design methods, etc.

Outcomes:
a. A person with broad vision and complete knowledge of design and construction practices in

highway engineering and pavement.
b. The student will be able to test highway materials and draw appropriate conclusion.
c The student will be able to maintain and propose measurement.
d. The student will be able to undertake Traffic studies.

Syllabus:
Unit -I

Highway Development & Planning: Principles of Highway planning, Road development in
India Classification of roads, network patterns, Planning, Surveys.
Highway Alignment: Requiremnts, Engineering Surveys.
HighwayMaterials: Properties of sub grade and pavement component materials, Tests on
subgrade soils, aggregates and bituminous materials. Application of Geosynthetics.

Unit - II:

Highway Geometric Design: Cross Section elements, carriageways, camber, stopping &
overtaking sight distances Horizontal alignment- Curves, design of super elevation,
widening, transition curves, vertical curves.

Unit- III

Pavement Design: Types of pavements & characteristic, Design parameters, Axle & Wheel
load, tyre pressure, ESWL for dual Wheels, repetitions, Group Index & IRC method of
flexible pavement design. Analysis of load & temperature stresses of rigid pavement, joints
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Highway Construction & Maintenance: Earthen/Gravel road, Water Bound Macadam, Wet
Mix macadam, Bituminous pavement, Cement Concrete pavement. Pavement failures,
Pavement evaluation, Maintenance and strengthening measures.

Unit-IV

Traffic Engineering: Traffic characteristics (Road User, Driver and Vehicular
characteristics)
Traffic Studies (Volume studies, speed studies, parking studies and accident studies.)
Traffic Safety (Causes and types of accidents, Use of intelligent transportation system)

Unit- V

Bridge Engineering: Classification, identification and site selection.
Flood discharge, waterways, scour depth, economic span.
IRC classification of Loads, Forces, Stresses: IRC Specification & code of practices,Critical
combinations.

Unit-VI

Sub-Structure: Types of foundations & their choice, Open, Pile and well foundation,
pneumatic Caissons, cofferdams. Abutment, Piers & Wing walls, Their types general design
principles (empirical.)

Super Structure: Different structural forms
Rating and Maintenance: Methods & Techniques of rating of existing bridges Inspection,
Repairs, maintenance, corrosion-causes and prevention, Aesthetics.
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PRACTICAL : BECVE 403 P TRANSPORTATION ENGINEERING - I

Every student must carry minimum of 10 (Ten) experiments from the following:

1. Sub grade Soil: CBR test
2. Sub grade Soil: AASHO Classification
3. Aggregates: crushing value test.
4. Aggregates: Los Angeles abrasion value test.
5. Aggregates: impact test.
6. Aggregates: shape test.(Elongation Index, Flakiness index and Soundness test)
7. Aggregates: Specific Gravity and Water absorption test.
8. Bitumen: Penetration Value.
9. Bitumen: Ductility Test.
10. Bitumen: Softening point test.
11. Bitumen: Flash and Fire point test.
12. Bitumen: Specific gravity.
13. Bitumen: Adhesion Test.
14. Short Field Visit

Text book
Sr. No. Title Publication

1. Highway Engineering: Khanna and Justo. Nem Chand

2. Bridge Engineering by S. P. Bindra. Dhanpat Rai Publication
3. Bridge Engineering by S. C. Rangwala. Charotar Publishing House Pvt.

Limited
4. Principles and practices of Highway Engineering by S. K. Sharma Khanna Publication

Refrence book
Sr. No. Title Publication

1 . Pavement Design: Yoder and Witzak Wiley

2 Traffic Engineering: L.R.Kadiyali Khanna Publisher
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TRANSPORTATION ENGINEERING-II

BECVE705T Evaluation Scheme: (80/20)
(L-3 Hrs/Week, T-1 Hrs/Week); Total Credits-4 Exam Duration: 3 hrs

COURSE OUTCOMES:-The students are able to
1 Understand the functions of various elements of railways, airports, tunnels and docks and

harbor.
2 Plan and design various elements of railways, airports, tunnels and docks and harbor.
3 Understand the various principles traffic control in railways, airports, tunnels and docks and

harbor.
4 Understand layout, design and construction permanent way, runway, taxiways, tunnels, births

and jetty.
5 Understand the maintenance of various elements of railways, airports, tunnels and docks and

harbor.

Unit – I : RAILWAYS
Classification of Rail way: lines and their track standards.

Traction and Tractive Resistance, Hauling capacity and Tractive effort of locomotives, Different Typesof tractions

Permanent Way: (Ideal permanent way), gauges, track section. Coning of wheels, Stresses in railwaytrack, High speed

track.

Unit – II

Rail types and functions, selection for rails, wear & defects, creeps of rails, long welded rails., sleepers

-function, types, merits and demerits, sleeper density. Ballast cushion. Ballast section, Spikes,fishplates, hook bolts, Dog

bolt, pondrot clip .

Geometric design of railway track, Gauge, Gradients speed, super elevation, cant deficiency, Negativesuper elevation,

objectives of transition curves, grade compensations.

Unit - III
Points & crossings: Left and right hand turnouts, design calculations for turnouts , Station and Yards: Types, functions,

Railway signaling and interlocking: Objects of signaling, principles of signaling. Classification and types of signals.

Necessity of interlocking methods and mechanical devices Railway track construction, inspection & modern techniques of

maintenance. Modern technology related to track, signaling & controlling.
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Unit – IV : AIRPORTS

Aircraft components and characteristics, Airport site election. modern aircrafts.

Airport obstructions: Zoning Laws, Approach and turning Zone, clear zone, . (vertical) Clearance for Highway & Railway.

Runway and taxiway design: Wind rose, cross wind component, Runway Orientation and configuration. Basic runway

length and correction, runway geometric design standards. Taxiway Layout and geometric design standards, Exit Taxiway.

Unit – V
Airport layout and classification: Terminal Area, Aircraft parking, configuration and system. Aprons,Hangers, Helipads

and Heliports,

Visual Aids: AirPort marking and Lighting for runway, Taxiway and other areas.

Air traffic control: Need, network, control aids, instrumental landing systems, Microwave loadingsystem

Unit – VI (Tunnel Engineering and Docks and Harbors)

16. Tunnel (Engineering) – surveys, Drainage, Ventilation, Lighting (and Lining)

Text Books and Reference Book:
1 A text book of Railway Engineering byS.C.Saxena and S.P.Arora, Dhanpat Rai Publicatios,

N.Delhi.
2 Railway Track Engg. by J.S.Mundray, Tata McGraw-Hill Publishing Co. Ltd. N.Delhi.
3 Airport Planning and Design byS.K. Khanna, M.G.Arora, Nem Chand Bros., Roorkee.
4 Planning and Design of Airports byRobortHornjeff, McGraw Hill Book Co.
5 Air Transportation Planning and Design by Virender Kumar &Satish Chandra, Galgotia

Publications, N.Delhi.
6 Mundary, J.S. Railway Track Engineering, Tat McGraw Hill, New Delhi.

OZA, Docks and Harbours, Charotar Publisher)
7 Air Planning and Design by G.V. Rao



59



60



61



62

Domain 6: Other

Sr.
No

Name of the course that include
experiential learning through
Project work/ Internship Subject Code Domain

1 Applied Mathematics-III BECVE301

Other
2 Communicative English &

Technical Writing BECVE506P
3 Site Visit & Mini Project BECVE606P
4 Industrial Case Study and Project

Seminar BECVE706P
5 Construction Economics and

Finance BECVE804T
6 Project BECVE805P
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