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Government of Karnataka
DEPARTMENT OF COLLEGIATE AND TECHNICAL EDUCATION

Programme Civil Engineering Semester 5th

Course Code 20CES51 Type of Specialization Pathway
Course

Course Name | Structural Engineering Contact 36 hours per week
Hours

L: T:P 104: 52: 312 Credits 24

CIE Marks 240 SEE Marks 160

Introduction: Welcome to the curriculum for Structural Engineering Specialization. This
specialization course is taught in Bootcamp mode. Bootcamps are 12 weeks, intense learning
sessions designed to prepare you for the practical worlg ready for either industry or becoming an
entrepreneur. You will be assisted throughthe course, with developmentbased assessments to
AT AAT A POI COAOGOGEOGA 1 AAOT ET ¢8 plan) dnaly® Eésign,d&iting,0 O A h
estimation and costing Additionally, it considers the technical, economic, environmental, aesthetic,
and social aspects of the structures. Structural engineering is a profession that offers a great
opportunity to make a real difference in the lives of people and their environment

Leading to the successful completion of this bootcamp, you shall be equipped to either do an
internship at an organization working in Structural Engineering related industry or do a project in
Structural Engineering relatedsectors. After the completion of your Diploma, you shall be ready to
take up roles like Junior EngineerAssistant design engineer, Draftsman, Site EngineerQuality

controller,Auditor.

This course will teach you Fundamentals afeferring IS Codesunderstanding details, analysis of
data, design, draftingcost estimation, transportation, erection and assembly of steel structures.

Details of the curriculum is presented in the sections below.

Instruction to course coordinator:
1. Each Pathway igestricted to a Cohort of 20 students which could include students from
other relevant programs.
2. Single faculty shall be the Cohort Owner.
3. This course shall be delivered in boot camp mode.

4. The industry session shall be addressed by industry experts only.
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The cohort owner shall identify experts from the relevant field and organize industry
sessions as per schedule.

Cohort owner shall plan and accompany the cohort for industrial visits.

Cohort owners shall maintain and document the industrial assignments anaveekly
assessments, practices and mini projects.

The cohort owner shall coordinate with faculties across programs needed for their course to
ensure seamless delivery as per time table.

The cohort owner along with the classroom can augment or use for supphentally teaching
online courses available although reliable and good quality online platforms like Karnataka
LMS, Infosys Springboard, NPTEL, UnacaderByVAYAMetc.

10. Cohort owner shall guide the cohorts for the execution of mini project.

Course outcome: At the end of the semester students will be able to,

Collect necessary data, analyze, refer relevant IS codes, design simple indeterminate

cot structural elements, portal frames, steel structures and masonry structures.

coz Prepare working drawings, design drawings, fabrication drawings, erection drawings,
estimates, BOQ, BOM, MTO.

co3 Monitor transportation, lifting, erection, connection processes of steel and PSC
structures

Co4 |50A APDPOI POEAOA 11T AAOT OiIT10 AT A AAOGECT O
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Detailed course plan

Week | CO | PO | Days | 1stsession (9am to 1 pm) T | P | 2nd session (1.30pm to 4.30pm)

Structural analysis
1 Types of structure
1 Conditions of equilibrium, Degrees of
Freedom
1 Determinate and indeterminate
structures-examples.
i Static determinacy and kinematic
determinacy
Stable and Unstable structureg
examples
Degree of indeterminacy
Concept of Analysis of Indeterminate
beams.

Introduction

1 Structural Engineering as a responsible career.
1 Role of structural Engineer.

1 Need of structural analysis and design.

{ Introduction to analysis and desigrO1 £0 x A
112 1 Prevailing Codes of practice. q

Present roles of structural engineer at site by
1 showing videos, images 2| 2

E

Identify the various sectors of civil engineeringvhere

structural engineers plays a role.
g play Prepare modelgprototypes to present

determinate and indeterminate structures
using any available magrials

Analysis of Fixed beams
1 Fixed beam, Degree of indeterminacy of fixed
beam Sagging and Hogging bending moments
112 2 1 Determination of fixed end/support moments 2 2
by Area Moment method
1 Drawing SF and BM diagrams for Fixed beams
subjected to UDL, point loadsimple problems

1 Determination of Slope and Deflection
of fixed beams subjected to UDL, point
load by area momen method.

1 Simple Problems.
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Analysis of Continuous beams

1
1

1
1

Continuous beams applications.

Introduction to Carry over factor, Stiffness
factor and Distribution factor zStiffness Ratio or
Relative Stiffness.

Concept ofdistribution of unbalanced
moments at joints- Sign conventions.
Application of Moment Distribution method to
Continuous beams of two spans only (Maximum
of three cycles of distribution)

Finding Support Reactions Problems

Sketch SFD and BMD for two span beams

9 Continuation

Analysis of Portal frames

T
)l

)l
1

Portal Frames, Types, Bays and Storey
Sketch Single and Multi Storey Frames, Single
and Multi Bay Frames

Portal Framez Sway and NorSway Frames
Analysis of Non sway Symmetrical Portal
Framessingle Bay and single Storeyfor Joint
moments by MomentDistribution Method and
draw SFD and BMD

9 Continuation 1

Developmental Assessment

Assessment Review and corrective action

Industry Session

Industry assignment

Peer review on industrglass.

1 Introduction to Modelling of structural
elements using anyOpen Source
(STAAD Pro/Ansysanalysis software.

1 Recall from EM & SOM
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1 Model and analyze fixed beam, Continuous bear
and Portal frame using anyOpen SourcéSTAAD . .
4 AT Pro/Ansys) analysis sgftwgl(r)e? T Continuation 3
1 Compare the results with manual calculations.
RCC structures
1 Types of structures, structural
components Definition and their role in
structural system
1 Tensile and compression members,
Buildings and By-laws Zones of tension and compression in a
1 Types of building and purpose Beam
1 Building by-laws, floor area ratio (FAR), Set 1 Role of concrete and reinforcement in
back, Height limitations of building, Fire safety. RC structures,
2 1 12 Types of Drawings. 1 Loads on structures, types, selection of 1
’ 1 Plan approval procedure. load and load combination,
1 Effective span, Breadth and depth
Collect, Study and prepare a report on local municip requirements of beam, thickness of slab
or city corporation buildingby-laws. Column size and orientation, Footing
size, depth of footing, selection of
footing type.
Study IS 8782016 and prepare a report on
selection of load and load combination.
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Design specifications of RC structures ) -
{ Reinforcementz types, percentage of Ductile detailing
f?‘”f‘?fcglmzm’ Spacing requirements, Selection 1 Introduction to ductile detailing of RC
of suitable diameter i _ structures as per 1S 139262016
T Devslopmegt Ie;gth an? |ticalcglaﬁlqn. I 1 Salient features of Ductile detailing
1 13 T Anc orage bends and NOOKS an their values. 1 Difference between RC detailing and 2 1
T Curtailment of reinforcement. _ Ductile detailing using SP34 and IS
1 Lapping/Splicing, Spacer bars, Chairs 13920-2016
1 Cover requirements
o . . Read IS 45000, SP34, IS 13922016
Collect and read existing Blue Print drawings of any and prepare typical RC detailing drawings
type of building and prepare report.
Developmental Assessment Assessment Review and corrective action 3
Industry Session Weekly industry assignment.
Planning of a Residential
(2BHK)/School/Commercial building
with staircase
Ask students to prepare their own
) _ 1 Site plan
14|27 Peer review on industry class.  Single line diagram 2 1
1 Architectural plan
1 Elevation (From all four directions)
1 Sectional elevation
Using AutoCAD. Follow building byaws.
3 o o
1 Continuation 1 Continuation 3
Department of Collegiate & Technical Education BengalurG60001 Page9
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Design of a Residential
(2BHK)/School/Commercial building with
staircase
Design the structural membersof the above planned
building manually as per IS 456:2000
1,41 2,7 1 Slab
1 Beam 1 Continuation 3
1 Column
1 Lintel with chejja
1 Footing
1 Staircase
147 1 Introduction to use of Designsoftware like 1 Practice ofDesignsoftware like STAAD 5
' STAAD Pro/ETAB&Nd SAFE (Footing design) Pro/ETABSand SAFE (Footing design
CIE I Written and practice test Assessment Review and corrective action 3
Industry class Industry weekly assignment
1 Model, Analyze and Design the above
planned building using STAAD
147 Peer review on industry class Pro/ETABS and SAFE (Footing design 2
software.
4 1 Compare with manual design values.
9 Prepare Detailed reinforcement
1417 1 Continuation drawings for the above designed 2
building using AutoCAD
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1,4 9 Continuation 3 1 Continuation 3
Prepare drawings of
1 Column layout
1 Beam layout 1 Continuation
1,4 9 Sectional details o
' Structural drawings > | TOOEI O 0606'/ /% &I 2 3
1 General notes drawings.
Using AutoCAD
Developmental Assessment Assessment Review andorrective action 3
Industry class 2 | Industry weekly assignment
1 Estimate the quantitiesand Prepare
. . BOQmaking use of local Schedule of
1,2 |3 Peer review on industry class rates (SR)for the above designed 1 2
2BHK residential building
1,23 1 Continuation 9 Continuation 3
1 Visit nearby construction site and 1 Visit nearby construction site and
1 expose students to different expose students to different 1 2
5 construction activities construction activities
Design of T-beam
9 Definition, where and when Fbeams
are provided . . .
. D n of Combined footin
9 Structural behavior of T-beam, esign of .CO bined .Oo“ 9
. 1 Definition, necessity, deggn concept
1 3 9 Cross section of Ibeam and Lbeam, . : . 1 2
: . ’ 1 Design a combined footing to carry
Effective width of flange, Neutral axis
9 Design of Singly reinforced Ibeam for equal loads from two columns.
g gy 9 Sketch reinforcement details
flexure.
9 Sketch reinforcement details.
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Diploma in Civil Engineering | 2020-21 C20
CIE Z Written and practice test Assessment Review and corrective action 3
Industry class Industry weeklyassignment
Pre-stressed concrete (PSC)
1 Principle of pre-stressing
1 Advantages and disadvantages of PS
1 Difference b/w RCC and PSC
1 Applications of PSC
1,3 Peer review on industry class T Matenals_us_ed and their . 2 1
characteristics, Stressstrain curve.
1 Methods of prestressing
1 Pre-tensioning, Post tensioning
Show images and videos of prstressing
and materials used.
1 Form work for PSC at site as well as
1 Loss of prestress- Types, total loss and pre-casting plantsz types, materials,
6 measur.es to m'n'm'ze pl‘eStI‘ESS IOSS se'ec“on Of type Of form Work
I Anchoring devices 1 Step by step procedure opost-
1,3 i Step by step procedure of Pre tensioning 1 2
tensioning
Prepare a report on stages of post
Prepare a report on stages of Prgensioning tensioning
Concreting of PSC elements e .
T . 9 e 1 Lifting and erection of PSC members,
9 Grouting of ducts-Definition, S
. : . machineries involved, standard
properties, types, materials, proportion . .
and testing. pract_lce, safe_ty_ precautlons_
13 1 Curing methods latest 1 Bearlngs Definition, nec_essny, > 1
1 Transportation of PSC members properties, types of bearings,
P materials, selecton of bearings,
. . installation and maintenance
Prepare a report on grouting, curing and
transportation of PSC members.
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Prepare checklist for lifting and erection
of PSC members
1 Visit nearest PSC elements 1 Visit nearest precastconcrete
13 manufacturing plant and prepare a elements manufacturing plant and 3
’ report. prepare a report.
(Accompanied by cohort owner) (Accompanied by cohort owner)
Developmental Assessment Assessment Review and corrective action 3
Industry Class Industry weekly assignment
Introduction to Limit state design of
steel structures:
1 Advantages and disadvantages of
Steel structures
1 Structural steel sections
1 Peer review on industry class 1 LpaFis and Ioaq comblpatlons. 1
1 Limit state design Design
considerations, Failure criteiia for
steel, specifications and section
classifications as per IS 80007.
Collect and Read IS 80007
Bolted Connections:
1 Introduction 1 Simple problems on finding
1 Advantages and disadvantages of 1 Shear strength
bolted connections 1 Bearing strength
13 9 Difference between unfinished bolts 1 Tensile strength of bolts (bearing 3
’ and Highstrength friction grip bolts type only).
(HSFG) 1 Tensile strength of plate
1 Behavior of bolted joints 1 Efficiency of joints.
; 1 Failure of bolted joints. 1 Simple Lap joint design problems.

Department of Collegiate & Technical Education BengalurG60001
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Prepare a report on types of bolts, behavior
and suitability.
For the ai bolted _ Welded Connections
L dor ‘t N ?r:"e“ OE P‘?”t”f‘?l“on shap, 1 Introduction
identify the possi € Joint 1ajiures. 1 Advantages and disadvantages
Propose an alternative type of joint to fweldi
increase the connection strength. T Types of welding e .
1,3 T Weld symbols, specifications, effective 5
Prepare a lap joint using card board and nail greq of weld h of fil Id. simol
Apply the tension force and prepare a report T Design strength of fi .et_ weild, simpie
on the failure mode problems on welded joints (fillet weld
' only).
1 Visit the nearest construction
site/railway station/any steel
9 Introduction to welding process and structurfe and |de_nt|fy the various
13 welding machine and accessories. t)gpest of connections used in stel 3
’ 9 Practice welding for the above - sthrU(_:duret.lf. q i list out th
designed fillet weld. or the identified connections, list out the
possible failure criteria and prepare a
report.
CIE ¥ Written and practice test Assessment Review and corrective action 3
Industry Class Industry weeklyassignment
Department of Collegiate & Technical Education BengalurG60001 Pagel4d
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1,3

Weekly assignment review

Flexural Members:
1 Introduction,
1 Lateral buckling, Web buckling and
crippling
1 Difference between laterally
restrained and unrestrained beams
9 Determination of the moment

capacity of laterally restrained beams )

List different types of failures in beam
sections with sketches

1,3

1 Design of laterally restrained simple
beams using standard rolled steel
sections only.

1 Problems on design of simple beam
shear connection.

1 Design and analyze a simply
supported beam carrying UDL, point
load at center, calculate the end

reactions and design the fin plate 1

connection for end reaction.
1 Draw respective sketches in
AutoCAD.

1,3

9 Continuation

Tension Members

1 Introduction, types of tension
members, slenderness ratio and net
area.
Behavior oftension members.

= =4 =

Factors affecting the strength of
tension member.

Show images and videos of tension
members and their failure modes.

Modes of failure. 2

1,3

1 Design strength of tension member due
to yielding of gross section, due to

Compression Members
1 ColumnszClassification, Boundary
conditions, effective length,
slenderness ratia

Department of Collegiate & Technical Education BengalurG60001
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rupture of critical sections and block 1 Design strength of Columns.
shear. 1 Design of axially loaded Columns
(Excluding Built up sections)
1 Design of tension members.
Developmental Assessment Assessment Review and corrective action 3
Industry Class Industry weekly assignment
Struts
1,3 Peerreview on industry class T D¢S|gn .Of Continuous aqd 1 2
Discontinuous strut for given end
conditions for axial load only.
Column Bases
9 Introduction
1,3 1 Practice design of Columns and struts 1 Types of Column Bases, Slab base, | 1 2
Gusseted Base.
1 Design of Slab base for axial Load.
1 Design connections and members of a
1,3 steel truss for vehicle parking in your 1 Continuation 3
college campus
9 Introduction to steel detailing and
fabrication
3 :3a5|c;nforme:ct|(;)nt 0? steel detailing. 1 Based on the tutorial video, students
mportance Ol 3 a 'gg i to review the design drawings and
1,3 T Process involved in detailing find out the missing information and | 1 2
I Structural drawing review, preliminary DOADAOA OAI AOAT O
NOAOOETT OF 2&) 508 Information).
Tutorial video to be shown to students to
OET x OAIi PI A AAOGECT A
and howtofindi EOOEIT C EIT &I O
CIE 4 Written and practice test Assessment Review and corrective action 3
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Industry Class Industry weekly assignment
Introduction to fabrication and
erection drawings
1 Basic requirement in fabrication
drawings
i Basicterminologies used in
fabrication drawings
1,3 Peer review on industry class T Title, Symbols used in fabrication 1 2
drawings.
1 Difference between approval
drawings and fabrication drawings.
1 Present and explain existing
fabrication drawings of any steel
structure, images and videos.
1 Assembly drawings, part drawings .
and general arrangement (GA) T Erectl_on process )
drawings 1 Requirements in erection
¢ Fabri t'- drawings
| a ncia 'on p;oceszl tion bet 1 Coordination between the
T mportance ot coordination between fabrication drawings and erection
fabricator and detailer. drawi
1,3 1 Real time problems during rawings : 1 2
tabrication 1 Sequence of erection
sh : 1 Real time problems during
T Op queries. erection.
Pres_ent and explam_emstmgkssembly Present and explain existing Erection
drawings, Part drawings and General drawi
. rawings.
arrangement drawings.
Visit nearby steel fabrication shops and Visit to nearby steel structures
1,3 prepare a report on real time problems of construction site and prepare a report on 3
fabrication. erection process

Department of Collegiate & Technical Education BengalurG60001
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1 Introduction to Pre-engineered
Buildings 1 Safetyprecautions in erection of steel
1 Advantages over Hot rolled steel structures
structures 1 Maintenance of steel structures
1,3 1 Light gauged members as structural and 1 Inspectional tests on steel structures 1 )
non-structural elements
1 Industrial Applications Prepare a report on tests on steel
structures and checklist
Study existing PreEngineered drawings.
Developmental Assessment Assessment Review andorrective action 3
Industry Class Industry weekly assignment
Pre-material take off
1 Introduction to Material Take Off
(MTO)
1 Importance and use of MTO
1 Information to be included in MTO
1,2 Peer review on industry class extragtlon . . 2 1
1 Special materials and available
lengths in the market.
9 Extraction of MTO
Tutorial video to be shown to students on
MTO extraction.
9 Based on the tutorial video shown,
1,2 students to extract the MTO manually 1 Continuation 3
from existing design drawing.
Department of Collegiate & Technical Education BengalurG60001 Pagel8
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11

Model, Analyze and Design a simple Steel
Truss required for vehicle parking in your
college campus using STAAD Pro.

Prepare design and fabrication drawings.

2,3

Design of Masonry structures

1 Permissible stresses - Types of walls,
permissible compressive stress, stress
reduction and shape modification
factors, permissible tensile stress and
shear stress.

1 Design Considerations : Effective
height of walls, openings in walls,
effective length, effective thickness,
slenderness ratio, eccentricity, load
dispersion, arching action in lintels.

1 Load considerations

9 Design criteria

Collect and read IS 1905:1987

Design of Masonry solid walls subjected
to axial UDL loads supported at the ends
by cross wall, and walls withpiers.

CIE & Written and practice test

Assessment Review and corrective action

Industry Class

Industry weekly assignment

12

Peer review on industry class

9 Continuation of Design of Masonry
solid walls.

Department of Collegiate & Technical Education BengalurG60001
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Design of Masonry Retaining wall
1 Theory of earth pressure
fICalculation of earth pressure by
2AT EETA8O0 1 AOET A x
1,2 surcharge : .
1 3 2 f'Conditions of stability for no tension 2 2 T Continuation 3
Middle one third rule
fDistribution of pressure at foundation
{Design ofmasonry retaining wall
Earthquake engineering
1 Classification of Earthquakes T Typical failures of RC frame
1 Major past earthquakes and their effect s‘?; Bctures
1 Types and characteristics of seismic 1 Types of damages to building
waves , . observed during past Earthquakes
T Magnltgde and intensity of earthquakes 1 Classification of damages to buildings
1|23 J L(_)cal siteeffects : 1 Plan irregularities, mass irregularity, | 1 2
1 Rlc.hte.r Scalg, Selsmograp.h stiffness irregularity
3 T Seismic zoning map of India 2 2 | 9 Concept of soft and weak storey.
Stud_y and prepare a r_eport on any one Prepare a PPT on failure and typical
previous earth quake in India or outside of damages to buildings due to Earth quake
India. '
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1,4

2,3

1 Torsional irregularity and their
consequences.

1 Configuration problems, continuous load
path.

1 Architectural aspects of earthquake

resistant buildings

Lateral load resistant systems. 2

General guidelines forearthquake

resistant design

= =

Prepare models of irregularities in buildings
as per IS 18932016 using card board and
present

M Continuation 3

Developmental Assessment

Assessment Review and corrective action 3

Industry Class 2

Industry weekly assignment

13

Internship

a) Secondary research on various industries and
their operations to identify at least 3 companies
along with the areas of work interest and develop
an internship plan that clearly highlights
expectations from the industry during the
internship.

b) Design and develop a cover letter for an
internship request to all 3 identified companies
and the resume to be submitted to potential
companies.

Prepare for an internship interview to highlight
your int erests, areas of study, career aspirations
and personnel competence z including the areas of
learning you expect to learn during internship.

Project

a) ldentification of the problem statement (from at
least 3 known problems) the students would like
to work as part of the project z either as provided
by faculty or as identified by the student.
Document the impact the project will have from
a technical, social and business perspective.

b) Design and develop the project solution or
methodology to be used to solve at least one of
the problems identified.

Prepare a project plan that will include a schedule,

WBS, Budget and known risks along with strategies

to mitigate them to ensure the project achieves the

desired outcome.

Note: Saturday session from 9 AM -2 PM

Department of Collegiate & Technical Education BengalurG60001
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CIE and SEE Assessment Methodologies

CIE Assessment Assessment Mode Duration Max Marks
In hours

Week 3 CIE & Written and practice test 4 30
Week 5 CIE 2 Written and practice test 4 30
Week 8 CIE 8 Written and practice test 4 30
Week 10 CIE 4 Written and practice test 4 30
Week 12 CIE § Written and practice test 4 30
Week 13 Assessment for Project or Internship 4 30
On line Course work (At least one related to the specialization) 30
Portfolio evaluation (Based andustrial assignments and weekly developmental assessment) * 30
TOTAL CIE MARKS (A) 240
SEE 1Theory exam (QP from BTE) Conducted for 100 marks 3 hour duration reduced to 60 marks 3 60
SEE 2 Practical 3 100
TOTAL SEE MARKS (B) 160
TOTAL MARKS (A+B) 400

* The industrial assignment shall be based on pedo-peer assessment for a total of 10 marks (on a scale of 1 to 10) and in the event of a group assignment
the marks awarded will be the same for the entire group, the developmental assessment will be fotaal of 20 marks and based on MCQ/case

study/demonstration and such other assignment methods

Scheme of Evaluation for CIE 6

SI No | Description Marks
1 Project report 10
2 Project presentation 10
3 Viva voce 10
Total 30
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Instructions to students:
Students will have the opportunity to update their final report submission for SEE 2 post CIE 6 in order to enable them talaess the feedback received

during their CIE 6 assessment and also work towards achieving the desiredgpect/case outcome.

Scheme of Evaluation for SEE 2

Sl. No | Description Marks
1 Case submission 20

2 Case presentation 20

3 Case innovation 20

4 Result 20

5 Viva voce 20
Total 100
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Case Submission / Content Evaluation Rubrics

Evaluation
aluatio 5 4 3 2 1 Student Score
Parameters
Identification \dentifies and Identifies and Identifies and Identifies and Identifies limited
: understands all understands most :
of the main L . L understands some | understands a few of | issues
. the main issues in of the main issues . . ) : : 5
issues / . of the issues in the | the issues in the in the problem
the problem in the problem
problem problem statement | problem statement | statement
statement statement
. Insightful and Thorough Superf.|0|al . ,
Analysis of the . : analysis of some of| Incomplete analysis | No analysis of the
. thorough analysis analysis of most : : . : 4
issues . . the issues in the of the issues iIssue
of all the issues of the issues
problem statement
Comme”ts on Well documented, :
effective Appropriate, well
. reasoned and
solutions / edaaoaicall thought out
strategies (The g rog r?ate y comments about | Superficial and / Little and/or
solution may pprop solutions, or or inappropriate inappropriate No action to all issues
) comments on : : )
be in the . proposals for solutions to some | solutions to all of in the problem 2
solutions, or : . ) : .
problem solutions, to most | of the issues in the | the issues in the statement
proposals for : .
statement . of the issues in the| problem statement | problem stat ement
solutions, to all
already or ; . problem
issues in the
proposed by statement
problem statement
you)
Excellent research
. : : : Good researchand , . .
Links to course | into the issues with ) Limited research
. documented links Incomplete research :
learning and clearly documented . and documented : No research or links
" : to the materials : and links to any . 3
additional links to course . links to any . to any reading
. read during the , reading.
research learnings and readings
course
beyond.
Total 14/20
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Case Presentation Evaluation Rubrics
i Student
Evaluation 5 4 3 2 1
Parameters Score
Very clear and concise . .
flowyof ideas Clear flow of ideas Most ideas flow but| Hardto No flow in the
Demonstrates is lost at times| followthe :
, Demonstrates : : . - . : presentation
Delivery & - - : interest in the topic Limited evidence of| flow of ideas
. passionate interest in . ) Poor 4
Enthusiasm . and engagement interest in and| Lack of .
the topic and with class / engagement with the| enthusiasm presentation
engagement with class . 9a9 enthusias skills
/ examiner examiner topic and interest
: Poor visuals used
Visualsaugmented and _ Limited use of and some visuals
. extended Useof visualsrelated . ,
Visuals . ) visuals loosely No use of visuals are not easy to 2
comprehension of the | to the topic : i
) . . related to the topic understand its
issues in unique ways
relevance.
gjf; :;agr((a) ege;[)in q Uses stage effects
offects :fnd?s ’eech such as props, sound | Limited use of stage
» and sp effects, andspeech effects and/or used
modulation in a o ) :
. . modulation in an in a manner that did
. unique and dramatic . No use of stage Poor stage effects
Staging effective manner to not enhance the 5
manner that h q di fth effects usage
enhances the extend t e understanding of the
understanding of the understanding of the | issues in the
. . g issues in the problem | problem statement.
issues in the problem
statement.
statement.
Excellent and salient Questions and Questions and
Involvement of discussion points that | discussions discussions Little or no Did not engage
the class/ elucidated material to | addressed . attempt to gag
. . addressed important the class /
Examiners develop a deep important R engage the class .
. : : . superficial issues of . ) examiner and 1
1 Questions understanding information that [ examiner in . :
. : : the problem . poor listening
9 Discussions Appropriate and developed _— demonstrating .
o ; o . . statement Limited : . skills
1 Activities Imaginative activities understanding L their learning
. use of activities to
used toextend Appropriate
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understanding in a activities used to clarify
creative manner clarify understanding
understanding
Total 12/20
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Case ResultsEvaluation Rubrics
Evaluation 5 4 3 2 1 Student
Parameters Score
The topic was well 4
researched and all
mforr_natlon and The topic was The topic was :
data included are The topic was
researched and researched but
accurate and from . . . . researched and .
) most information information and data Desired
reliable sources of data were not
: et and data were were only partly : results not
information like ) . from reliable :
o from reliable from reliable sources obtained, but
high impact ) . sources.
: sources of of information. some relevant
journals standards,| . , The proof was not
Problem information. The The proof was not . research was
etc. . backed up with
outcome proof was backed | fully backed up with . done.
The proof was . data, analysis or
up with good data | good data or . Outcome not
enough backed up . . reasoning as :
: and reasoning as reasoning as taught . obtained as
with accurate data, ! . ) taught in the class.
: taught in the class. | in the class. Partial per the
analysis and : . Some outcome .
. Outcome achieved | outcome achieved as : problem brief
reasoning beyond obtained as per
: as per the problem | per the problem .
the classlearning. . i the problem brief
. brief brief
Outcome achieved
beyond the
problem brief
Made effective use | Made good use of 3
of class principles, | class principles,
b P P b : Made some use of
. models and models and theories o - Poorly
Application of : o class principles, Made limited use .
: theories. Some creative ideas o applied class
class learning o models and of class principles,| ="
. Also used creativity | were explored to . principals,
in problem . . : ; theories No models and
. to find effective find desired outcome T . models and
solving . o creative ideas or theories .
results appropriate | but within the theories
i models explored
to industry beyond | framework of class
class learning. learning
Queries Excellent | Good response to Satisfactory Limited Poor or no 2

Response to
Class /

response to
comments and

guestions and
discussions with

response to
guestions and

response to
guestions and

response to
guestions and
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Examiners discussion with some connection discussions with discussions with | did not
Queries appropriate made to limited reference to | no reference to participate in
content supported | theory/research theory/research theory/research the
by theory/research discussions.
Provides adequate Provides limited Hr%?/irc]jztd !
Provides detailed Provides q and somewhat P :
: . and mostly : appropriate
. and appropriate appropriate : appropriate .
Conclusions . : appropriate . conclusions
conclusion for the | conclusion for the . conclusions for
conclusions for the for the
problem statement | problem statement the problem
problem statement problem
statement
statement.
Total 13/20
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Case Innovation Evaluation Rubrics

Evaluation 5 4 3 2 1 Student

Parameters Score
Finding new The newly The newly discovered | The newly discovered | The newly No new 5
processes / models | discovered processes /models / | processes / models / discovered processes /
| approaches processes / models / | approaches are of approaches have processes / models /| models /

approaches are of appropriate quality limited application but | approaches has approaches

good quality and
relevant

but limited relevance

relevant to the problem

restricted
application

were identified

Proposing ideas Various ideas and Various ideas and Some ideas or Few ideas have been No ideas or 3
and innovative innovative solutions innovative solutions innovative solutions proposed innovative
solutions in terms have been proposed | have been proposed | have been proposed solutions have
of processes / and their application | as well as the outline | but the process of been proposed
models / have been clearly of the process to apply| applying them hasn't
approaches and outlined them been specified
how they can be
applied to solve the
problem on hand
Using creativity Wherever necessary | Creativity techniques | Creativity techniques Creativity Creativity 2
techniques to creativity techniques | are frequently utilized | are utilized at times in | techniques are technique are
provide and reason | are utilized to analyse | in more than 50% of | less than 50% of the used a few times not utilized to
good ideas which and solve the problem| the occasions occasions only analyse and
are original and solve the
unconventional problem
Finding constraints | Constraints and weak | Constraints and weak | A critical analysis is Only a description of | No constraints | 3
and weak points in | points are understood | are identified undertaken the working process | or weak points
existing processes and methods are have been
/ models / provided identified.
approaches or
methods
Total 13/20
Assessment framework for CIE (1 to 5)
Note : Theory to be conducted for 1 hour and practice for 3 hours, total duration of exam  z 4 hours
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Programme Civil Engineering Semester Vv
Course Built Environment Max Marks 30
Course Code Duration 4 hours
Name of the course coordinator
Note: Answer one full question from each section.
Qn.No Question CL CO PO Marks
L3/L4
Section-1 (Theory) z 10 marks
l.a)
b)
2.a)
b)
C)
Section-2 (Practical) - 20 marks
3)
4)

Department of Collegiate & Technical Education BengalurG60001
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Assessment framework for SEE 1 (Theory) z 100 Marks / 3 hours (Reduced to 60 marks)

Programme : Civil Engineering
Course - Built Environment
Course Code:20CE54I

Semester: \th
Max Marks

1100

Duration : 3 Hrs

Instruction to the Candidate: Answer one full question from each section.

Q.No | Question

CL

CO

| Marks

Section-1

l.a)

b)

2.a)

b)

Section-2

3.a)

b)

4.a)

b)

Section- 3

5.a)

b)

6.a)

b)

Section-4

7.a)

b)

8.a)

b)

Section-5

9.a)

b)
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10.a)

b)
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Government of Karnataka
DEPARTMENT OF COLLEGIATE AND TECHNICAL EDUCATION

Programme Civil Engineering Semester 5th
Course Code | 20CE52I Type of Specialization Pathway
Course

Course Name | Town Planning and Green | Contact Hours| 36 hours per week
Building

L:T:P 104 : 52 : 312 Credits 24

CIE Marks 240 SEE Marks 160

Introduction
Welcome to the curriculum for Town planning and Green Buildingpecialization. This specialization
course is taught in Bootcamp mode. Bootcamps are 12 weeks, intense learning sessions designed to
prepare you for the practical worldz ready for either industry or becoming an entrepreneur. You will
be assisted through he course, with developmentbased assessments to enable progressive learning. In
OEEO AT OOOARh Ui 6611 1 AAOT EIT x OF &£ OOAO EITT1 OAOEOD
and practices for planned development. Leading to the successful corafibn of this boot camp, you shall
be equipped to either do an internship at an organization working in Town planning and green building
related industry or do a project in Town planning & Green building. After the completion of your
Diploma, you shall beready to take up roles like Town Planner, Green Engineer, Junior Engineer, Site
Engineer.

This course will teach you Methods of data collection, data analysis, forecasting, designing,

evaluating, management and maintenance of different components of CitgcaGreen Buildings.
Details of the curriculum is presented in the sections below.

Pre-requisite

Before the start of this specialization course, you would have completed the following courses;

In the 1st year of study, you would have studie@&ngineering Mathematics, Communication Skills, Civil
Engineering Graphics, Statistics & Analysis, Basic IT Skills, Basic Surveying, Fundamentals of Electrical
and Electronics Engineering, Project Management skills, Construction Materials, Environmental

Sudainability.
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In the 2nd year of study, you would have studied Engineering Mechanics and Strength of Materials,
Modern Surveying, Construction Techniques, Building Drawing using CADD, Concrete Technology,

Building Estimating and valuation, Site ManagemenDesign and detailing of RCC structures.

In this year of study, you shall be applying your previous years learning along with specialized field of

study into projects and reatworld applications.

Instruction to course coordinator:

11.Each Pathway is restrictedo a Cohort of 20 students which could include students from
other relevant programs.

12. Single faculty shall be the Cohort Owner.

13. This course shall be delivered in boot camp mode.

14.The industry session shall be addressed by industry experts only.

15.The cohort owner shall identify experts from the relevant field and organize industry
sessions as per schedule.

16. Cohort owner shall plan and accompany the cohort for industrial visits.

17.Cohort owners shall maintain and document the industrial assignments and weekly
asessments, practices and mini projects.

18.The cohort owner shall coordinate with faculties across programs needed for their
course to ensure seamless delivery as per time table.

19.The cohort owner along with the classroom can augment or use faupplementally
teaching online courses available although reliable and good quality online platforms
like Karnataka LMS, Infosys Springboard, NPTEL, Unacademy, SWAYAM, etc.

20. Cohort owner shall guide the cohorts for the execution of mini project.

Course outcome: At the end of the semester students will be able to,

co1 Identify the need for planned development by adhering to legal implications of
law/standards .

CO2 Collect essential data from reliable sources analyze & interpret

co3 Conductvarious OUPAO 1T £ 3O60O6AU AT A EAT AT A OPAOGEAIT A

Cco4 Identify the suitable location & apply the technology used in smart city concept

CO5 Apply green building rating system to evaluate the level of sustainability of a  building project .
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Detailed course plan

Week | CO | P O| Days | 1%session (9amto 1 pm) L |T|P |29session (1.30pm to 4.30pm)
1 1 Introduction 1 Urban Processes

History of Town Planning, Time as 1 / NR i & Ndatiofand development of town
dimension of  built form, Humai in history, Political, economic, technological,
settlementscivilization, Origin of huma social and cultural factors which have shapeg
settlement, Society, Social stratificatio settlements through history.
Agrarian classes, Industry and labor, Tri 1 Indian city typologies and study of urban
profile and location, Village structure ar growth, decline, renewal in different cities
change, Forms caste, class, power ¢ based on function, location etc.
gender. 1 Town and country planningsoals and
Reference & links objectives of planningl;

1 1 2 1 Components of planning;
1 file://IC:/Users/PC%203/Downloads/Tow 1 Benefits of planning;

1 nPlanningScheme_A36-2020.pdf 1 Arguments for and against planning

2. https://www.drishtiias.com/pdf/indus
valleycivilization.pdf

3. https://dhsgsu.edu.in/images/Reading
Material/Anthropology/ANTCC223-UNIF

41V.pdf

Demonstrate using any of online sources

Case Exercise€ity pattern StudyShort trip
to city/town covering old parts as well ¢
recently planned developments ar
understand how a settlement grows ar
driving forces behinthe growth.

Case Exercis@resentation on stages in the evolution
of the city. Identify whahas made the city unique and
understand how social & economic forces (port,
tourism, industries etc.) has shaped the city.



file:///C:/Users/PC%203/Downloads/TownPlanningScheme_24-05-2020.pdf
file:///C:/Users/PC%203/Downloads/TownPlanningScheme_24-05-2020.pdf
https://www.drishtiias.com/pdf/indus-valley-civilization.pdf
https://www.drishtiias.com/pdf/indus-valley-civilization.pdf
https://dhsgsu.edu.in/images/Reading-Material/Anthropology/ANT-CC-223-UNIT-4IV.pdf
https://dhsgsu.edu.in/images/Reading-Material/Anthropology/ANT-CC-223-UNIT-4IV.pdf
https://dhsgsu.edu.in/images/Reading-Material/Anthropology/ANT-CC-223-UNIT-4IV.pdf
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1,2

Development plan:

=

Types otlevelopment plans.
Master plan.

City development plan.
Structure plan.

District plan.

Action area plan.

Subiject plan.

Town planning scheme.
Regional & sulbegional plan.
Sector plans and spatial plans.

= =4 & —a -4 —a —a -9

=

Reference & links

1file:///C:/Users/PC%203/Desktop/CIVILY
0&%20Allied%20CRW/TP/research%20p
r-%20developement%20plan.pdf

Case ExerciseDistance, Area & Spac
PerceptionConduct survey of colleg
campus/any area with varying characte
using Total Station/Survey instrumisn

Case Exercise:

1 Prepare a plan indicating plot sizes, FAR,
building height and open space using CADD
SOFTWARE using the data obtained from fig

1 Prepare contour map for the data obtained
from field

1,2

Physical and Socieconomic Surveys:

1 Preparation of Base maps at differe
scales,

1 Contents of base maps,

9 Techniques for conducting surveys 1
land use,

9 Building use, density planning ar
other surveys

Case Exercise:

Prepare base plan using QGIS (for the data obtaineg
from field)

https://www.youtube.com/watch?v=xNnlAIiCFY

https://youtu.be/lj7JS Vu6Uc
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Case Exercise:

1 QGIS cIntroduction to QGIS
Applications, Installation &
Demonstration.

12 [ 1,4 QGIS Case Exercise Continued.. QGIS Case ExerciGentinued.
Developmental Assessment Assessment Review and corrective action
1,2 Industry SessieiDemonstration of Maps, Industry class and assignment
survey Formats/Checklists, Base maps et
2 12 [ 1,2 Types of Data and Sources

Peerreview on industry class.

9 Difference between data, information an
knowledge.

9 Distinction between facts and opinions.

1 Data requirements for urban and region
planning.

: 2
1 Sources of primary and secondary datg.
Census, NSSO etc.
1 Problems on Moving Average Method in Ti
Series
Department of Collegiate & Technical Education Bengalw®60001 Page37
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12 | 1,4, Data Presentation: Case Exercise 2.
5 , . .
case exercise 1. 1 Introduction to KGIS, Extraction of cadastral
: data from KGIS
9 Collect population data (8ecades) . .
1 Collect demographic details of an area from
from census records and perform : .
: . Spatial data and perform trend analysis by
trend analysis by moving average :
: usingspreadsheet.
method manually and using .
1 Present the results in the form of tables and
spreadsheet. .
. charts using spreadsheet.
Present the results in the form of . . .
. 1 Preparation of tables and charts, interpreting
tables and charts using spreadshe . o .
. statistical, qualitative and spatial data to

Preparation of tables and chart| . .

. . . o identify trends, patterns and processes
interpreting statistical, qualitative

and spatial data to identify trends https://kgis.ksrsac.in/kgis/home.aspx
patterns and processes.

Development and development control:
Regulations. Governance of Planning
Types of development control. L . .
yp_ : P S 9 District Planning Committees,

Implications of violations o . . .

. 1 Metropolitan Planning Committees,
development control regulations. 1 Obiects & Principl £ town olannin
Conforming and Nonconformin Jects cipies ottown pa g
land uses. Case Exercise:
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1,2 1 Compatible and nowmompatible Collect data from local government body & Prepar({ 1
land uses. presentation on organization structure of Town
1 Concept of Locally Unwanted Lali Country Planning Authority and the activities perform
Use(LULU) and Not in my Backyji by it.
(NIMBY) http://www.dtcp.gov.in/en
Case studies on Above topics.
12 | 1,3, Planning Legislation and Regulations Case Exercise:
4
1 Town Planning Legislation 73rd a 1. Refer to KTCP act 1961and KUDAQatlect data on
74th amendment Common Zonal regulations w.r.t
Outlining KTCP Act 1961 and KUI .
T Act g 9 Hierarchy of Land use
1.Laws related tcChange of Lan 1 Change of Land.usE'rocedure, check list and
, documents required.
Use:
2.Laws related with Zoning, 2. Collect/obtain the masterplan of the city /village m
3.Planning  Permissions  ar (Visit nearest TPA)/town and outline the features.
Building Permission. it oo it o
4.ldentification of land use conflic DR CECD.QOv.Inen
and methods of resolution
1 http://www.dtcp.gov.in/en
2.https://prsindia.org/files/bills_acts/acts_¢
tates/karnataka/1963/1963KR11.pdf
3.Karnataka Urban_Development Authol
ies Act 1987.pdf (dtcp.gov.in)
Examples and Case Studies
1,2 | 1,2 Developmental Assessment Assessment Review and corrective action
Industry Sessierand conversion Process Weekly industry assignment.
and Documentation.
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Week |CO |PO|D | Isession (9amto 1 pm) 2\Psession (1.30pm to 4.30pm) T |P
a
ys
3 3 1,4, 1 | Peerreview on industry class. Topographical Surveying: Concepts and 2
5 Techniques and GPS
1 Procedure for topographic surveying.
1 Applications of topographical maps.
1 Reliefmethods of representing relief
1 Mapsg Types of Maps.
https//www.youtube.com/watch?v=EnbWVYDM4JeM
2,3 14, 2 1 Case Exercise: 1 Case exercise Continuation 3
5 Collect study and Demonstrate featur
like terrain, natural resources,
Transportation networks etc from thi
Topo sheet.
2,3 1,4,| 3 | GPSGlobal Positioning System Case Exercise: 2
5 . .
1 Application of GPS in Urban planning Using handheld GPS instrument
Various Satellites used by GPS . . .
) ) i . y 1 Establish cardinates of important
1 GPS ReceiverBictorial . ) )
. . o station points of a given boundary and
Representation of working principle.
Hand held GPS Receiver perform survey.
T ] 1. Obtain length between two station
9 Demonstration, .
: points.
1 Functions.
_ Calculate area of the boundary using GPS
Field procedureAccuracy, Errors instrument.
3 1,3, | 4 | Spatial Data Infrastructure CaseExercise: 3
5
 Introduction Demonstrate the collection of cadastral
1 Roles of NNRMS, NUIS, National Urh information of a sample
Observatory,
9 Introduction to GIS
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1 Concept, Components and Functions (neighborhood/residence) by using any of the
GIS tools.
Case Exercise:
Exposure to Spatial data handling tools.
Prepare a report on uses and applications of
GIS in Urban Plannii@patial data handling
tools:
1 BHUVAN, KGIS etc.,
1 DISHANK, BHOOMI etc.,
CIE & Written and practice test Assessment Review and corrective action 3
3 Industry classCase study ospatial data
handling tools.
4 23 |14 Peer review on industry class Aerial survey: 2
S 1 Limitations of Traditional Surveys for
Planning
1 Type of aerial Surveiypntroduction to
UAV survey.
1 Merits & demerits of UAV(drones)
survey,
1 Application of drones in civil
engineering.
1 Video demonstration of drones in urbal
planning;
1 ORI ImageQGIS softwareconversion
procedure from ORI sheets to maps
Swamitva central govt schenae
Department of Collegiate & Technical Education Bengalw®60001 Paged1
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Commissioner survey settlement and
land records, KR ciecl
3 1.4 Purpose of 3D animation & visualization Video Demonstration on 3D animation. 2|1
5 system. o . :
y Types of drone used for civil engineering
System architecture (Process of drone field.
survey)
23 |14 Process of terraigreation & building Integration of 3D modeling from UAV surv 2
5 model distribution. in BIM.(can use video demonstration)
Video demonstration
23 |13 Introduction to remote sensing. Application of remote sensing. 2
5 o . . .
Objectives of remote sensing, working Remote sensing platforms .
process of remote sensing , Types of
remote sensing system.
14 Developmental Assessment Assessment Review and corrective action 3
5
3 Industry clas€rone Survey
5 12314 Peer review on industry class INFRASTRUCTURE PLANNING
0 . . .
1 Role of physical planner in plannin
of utilities and services,
91 Objectives of utilities and services
Case Exercise:
List the variousitilities and services
required for a Town.

Department of Collegiate & Technical Education Bengalw®60001

Page42




Diploma in Civil Engineering | 2020-21

C20

1,2,3| 1,2 | 2 | Provisions of Utilities & Services 3 1 Water supply systemd.ocation and| 1
i) : . space requirements for water
1 Transportation Systermslierarchy p . .q
. . distribution systems, Legal and
of roads and its legal policies in .
lannin government policy for urban and
P g rural water supply, Familiarizing to
CPHEE®@anual and guidance
12314 |3 i Sanitation and sewer systems 1 1 Social Infrastructurdducation,
i) Location criteria. health, safety, security and other
1 Innovative approaches in waste public services.
management 1 Telecommunication services
Location criteria for mobile phone
towers
12314 | 4 1 RecreationPlay grounds, Parks, 1 1 Other Underground Services
5 Religious centers, Club house, (Provision of gas and oil pipelines)
¢CKSFGSNRZ {dF RAC
Swimming polls etc
1,4 | 5 | CIE & Written and practice test Assessment Review and corrective actior
5
1,2,3 6 | Industry class 1 Industry weekly assignment

Learning Outcomes: At the end of the week 6, students will be able to,

6 12,3/ 1,2 | 1 | Peer review on industry class
,5

Case Exercise: Mini Project 2

1 Select a suitable site for a
residential/commercial/ Industrial
layout.

1 Conduct Boundary Survey

Continwec-
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Page43




Diploma in Civil Engineering | 2020-21  C20

Conduct Boundary Survey

1,2,3| 1,4 | 2 | Prepare layout plan of Infrastructure 2 2 | Continued

5 NEIjdzA NER & LISNJ (K¢
1,2,3| 1,4 | 3 | Make provision for services and other 1 3 | Continued

5 dziAf AGASE a LISNI Gz
1,2,3| 1,2 | 4 | Prepare a master plan for the above usin¢ 1 3 | Continued

'3 AutoCAD

5 | CIE & Written and practice test Assessment Review and corrective actior
1,2,3 6 | Industry class 2 3 | Industry weekly assignment
7 1,4 | 1 | Peer review on industry class 4 Concept of Smart City:
5

https://mohua.gov.in/

https://smatrtcities.qgov.in/

1  What is smart city
1 Why is a Smart city.
1 How is a Smart city.

https://smartnet.niua.org/sites/default/files/resources/
making_a city smart_mar2021.pdf

4 1,4 | 2 | What is smart city 3 1 | Prepare & present benefits of smart city.
Case Exercise: Field visit

Study the Smart city concept by GOI and
usinghttps:/smartcities.gov.in/

Why is a Smatrt city.
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Case Exercise:

Conept of Area based development(three
model), core element of smart city
infrastructure, component of area based
development.

How is a Smart city.
Case Exercise:

Smart city selection process, Process of
smart city proposal(SCP). Process of
implementation & financing. Citizen
collaboration. Challenges in smatrt city.

Field visit

Assessment/Evaluation:

Introduction about smart cityechnologies.
Smart city component, Importance of smg
city. Smart city thematic areas. Strategic
roadmap assessment.

Fostering sustainability with smart cities.
Features of a smart city.

Concept of DPR. Download a DPR prepa
and sample DPR report. considering othe|
city.

Developmental Assessment

Assessment Review and corrective actior

Industry Class

Industry weekly assignment

Week

PO

W< 9 O o um

1stsession (9am to 1 pm)

2\Psession (1.30pm to 4.30pm)

[ERN

Weekly Assignment review

Field visit and mini Project:

Department of Collegiate & Technical Education Bengalw®60001
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1 List out the recognized smatrt cities
in Karnataka state.

9 Selection criteria for Smart Cities.

4 1,4 | 2 | Select a nearby Smatrt city. Identify the 2|2 Case Exercise : Field site/Video
5 Smart works planned and implemented. demonstration

Smart CityChallenges.
Architecture Conceptualization Smart City

Presentation on steps involve to make a

Sensors Monitoring in smart city o _
normal city into smart city

4 1,4 | 4 | Concept of IOT models used in smart 2 2 | Case excisesPresent how smart city 3
5 city.(video demonstration ) secured & Trusted
5 | Developmental Assessment Assessment Review and corrective action 3
4 1,4 | 6 | Industry Class 2 |1 |2 |Industry weekly assignment
5
9 |5 1,4 | 1 | Weekly Assignment review 4 Green Buildingintroduction, Need & Scop| 1

5 for green building and sustainab
development.

Reference YouTube video links:

1 :https:/iwww.youtube.com/watch?v=YkfpYeVOXxA

2: https://youtu.be/IJ9gvOKEQ9A

Case exercise:
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1. Conduct a local survey to identify
ecofriendly home in a nearby locality ai
prepare a report.

2 http://www.asiabusinesscouncil.org/dis/BEE
/IGBCS/GBCS_CIl.pdf

3.https://nzeb.in/casestudies/nzebsn-
india/nzebsin-india-casestudieslist/ipb-case
study/

3. Prepare a presentation on need for Gre
building? (Considering Global warmir
energy crunch, resource crunch, glot
economy)

(Note Conclusions and recommendations are
must)

1 Principles
1 Features
1 Tangible and intangible benefi
towards sustainable development.
Case exercise:

3. Conduct a comparative study on gre
building over other conventional building.

(Note: Prepare a presentation and present)

4. Prepare a report on effects of populatig
density on biodiversity.

(Note: Conclusions and recommendations are
must)

Sustainable site selection and Planning:

1 Criteria for site selection.
1 Storm water management.
1 Effects of the building on ligh
pollution.
1 Heatisland effect
Location and transportation:

1 Sensitive land protection,
1 Neighborhood density,
1 Green transportation. Promotion ¢
MRTS.
Case exercise:
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5. Select a site for construction of Gre
building and analyze the possibility
fulfilling the site selection criteria.
6. Prepare selected site key plan using Au
CAD(Nae: Conclusions and recommendatior]
are must)
1,4 Shape of building: 8. Measure and compare solar gain throug
5 . . - windows that face various cardinal
1 Orientation of the building on the o . .
: . : directions using Revit.
site relative to sun and wind,
1 Size and compactness of building 9. Determine the SBC of selected Site.
(6.9., occupants per square (Note: Conclusions and recommendations are
foot/meter), must)
1 Door and window locations,
 Concept of SBC. Energy and atmosphere: 5
Case exercise: f  Fundamentals of Energy,
7. Indicate the Orientation of building & 1 Primary Epgrgy use inulidings, _
water source location in key Plan using energy efficiency, Energy reduction
Auto CAD. 1 Energy from Wind Turbines.
10. Measure kilowatt hours and determine
energysaving solutions & compare with
solar panel energy production.
1,4 Carbon Foot Print: Case exercise:
9 : : : .
i The carbon footprint and its 12. Calculate Carbon Footprints of various
significance, construction materials and Prioritize
1 Carbon footprints that results fron ecofriendly materials.
the building construction an(
operations.
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1 Reducing carbon footprint.
Case exercise:
11. Calculate carbon footprint of 3
individual person per day.
(Write your recommendations to reducearbon
footprint)
(Write your recommendations on replacing
solar panels as alternative
1.4 DevelopmentaAssessment Assessment Review and corrective action
5
Industry Class Industry weekly assignment
10 1,4 Weekly Assignment review Introduction to Autodesk Green Studio: 1
5 , .
Demonstration and practice of Ener
analysis andaurriving for an energy efficieng
check.
Prepare a 3D model of 1BHK Resider
building using Revit/AutoCAD.
1,4 Handson- Analyze energy efficiency ¢ Continuation
5 selected building using Autodesk Gre
Studio.
Reference video links:
https://www.linkedin.com/learning/green
buildingstudio-energyanalysis/welcometo-
greenbuilding
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studio?autoplay=true&trk=course_preview&u|
sellOrderOrigin=default _guest_learning

5 1,4 | 3 | Water: 1 3 | Water: 1
1 Water efficient plumbing systems, 1 Rainwater harvesting & rechargir
1 Water metering, methods for roof & norroof,
1 Reclaimed water, 1 Water issues in the landscape.
1 Water treatment, 1 Waste watertreatment and disposal
1 Recycle andeuse systems. Case exercise:
https://youtu.be/UcyprU5ZrHE 14. Prepare a Presentation showing t

methodology applied to implement gre
recycled water for an individual home af
21.ldentify naturally available sustainab community building.

water sources in and around the site.

Case exercise:

(Note: Conclusions and recommendations

(Note: Conclusions and recommendations must)

must) 15. Estimate quantity of Raiwater can be
12. How do gu make use of reclaime harvested for a selected building for
water efficiently in your household? available rainfall data.

13. Conduct a market survey on watg
saving plumbing fixtures.

5 1,4 | 4 | Materials and waste management: 1 3 | Waste Management 1
1 Identification of Ecdriendly Building Segregation of waste, 3R concept.
material.

1 Bio methanation,

1 Plastic waste recycling technology,

1 Recycling teanology for C&D waste
Case exercise:

1 Recyclable, Rapidly renewable,
sustainable wood products.
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1 Local materials, Fpurposed
materials; overall reduction i
material.

Case exercise:

15. Conduct a survey to identify materig
that can be reclaimed and used.

16. Prepare a comparative estimate in exf
showing the cost difference between any ¢
the ecofriendly method of flooring with
Vitrified or Granite flooring and prepare a
report on it.

18. Conduct market survey for cost analy
and compare it with CC block and tal
moulded bricks using excel.

(Note: Conclusions and recommendations are
must)

5 | Developmental Assessment Assessment Review and corrective action 3
5 6 | Industry Class
Week | CO | PO|D | 1stsession (9am to 1 pm) 2\Psession (1.30pm to 4.30pm) T
a
ys
11 |5 1.4 | 1 | Peer review on industry class Indoor environment quality
5 . :
1 Indoor airquality,
1 Moisture and temperature control,
1 Connect occupants to nature V
daylight, views and biophilic design.
Case exercise:
17. Visit nearby Pollution control boa
/Municipal office/ Corporation/  Gran
panchayat & Collect data to Contr
environmental toxins such as mold and rad
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18. Prepare a report on Study of psycholog
impact of daylight.

(Note: Conclusions and recommendations are
must)

5 1,3 | 2 | Social justice:

Life cycle assessment:

1 Costsaving features,
1 Longterm budgeting,
1 Tradeoffs between cost anc
performance.
Case exercise:

22. Calculate amount of energy savings
adopting use ofreclaimed water, sola
panels & wind turbines.

23.Compare costs of green building
materials.

o 1 Affordability, 1 Ecological impacts across the life
1 Accessibility, building materials from creation to us
1 Positive or negativeimpacts to to end-of-life.
communities locally and global 1 Embodied energy in furniture an
due to green building desig building materials.
choices. Case exercise:
Case exercise: . ) .
HNno® c2ttz2g I 0dzAf R
19. Prepare a BOQ with Rate analysis fc AN} @S¢ 2 NIUN& BNISR (S
DNBSY o0dzAf RAy3a 02Y . .
and compare it with same Conventional 21. Compare old and new building practice
building components.
5 1,4 | 3 | Economics: Operations and metrics
,5

1 Green cleaning, occupant education
and training.
1 Building information modeling (BIM).
1 Performance monitoring.
24. Differentiate and compare environment
effects of various cleaning products on air g
water quality.

25. Prepare a checklist to monitor Electroni
Appliances in a green building.
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5 1,4 | 4 | Site Visit: Site Visit:
5 . . . ,
25. Conduct survey to identify theearest 26. Prepare a detailed AutoCAD drawing ft
existing building which complies at least a residential buildingt®owing Green building
any 5 green building concepts components and also prepare detailed BO(
incorporated and make a detailed report incorporating Green Infrastructure.
showing comparative study with
conventional method.
5 | CIE & Written and practice test Assessment Review and corrective action
5 6 | Industry Class Industry weekly assignment
12 |5 1 | Peer review on industry class Green building certification:
1 Building assessment and eco label
ISG14001 & 1S©14064.
1 GHG removal & Verification process
GHG.
Case exercise:
27. List the standards of code of practi
NBflOGSR (G2 F62@3S L{
5 1,3 Assessment structure and proce&RIHA Case exercise:
© Implementation of PMAY Scheme. 26. Collect schedule of Ratings for Gre
. . . building from agencies like GRIHA ¢
GRIHA Online Registration process. Compare the collected ratings for the neare
Green project.
(Note: Conclusions and recommendations
must)
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1,4 Assessment structure and process 2 2 | Case exercise:
i) : ,
IGBC 27. Prepare a mock presentation showing t
, . . Green measures adopted for |Gl
IGBEOnline Registration process, Levels e . P . .
e L Certification of a nearest public building.
Certification,
(Note: Concluens and recommendations are
must
14 Assessment structure and procedsEED| 1 3 | Case exercise:
5 INDIA

Requirements to get LEHNDIA certificate
for a school building.

28. Collect schedule of Ratings for Eco frier
home ratings fromdifferent agencies like
LEEEINDIA and Compare the collected ratin
schedule and prepare a schedule for ft
nearest school building project.

(Note: Conclusions and recommendations are
must)

Developmental Assessment

Assessment Review akdrrective action 3

Industry Class 5 | Industry weekly assignment
13 Internship Project
c) Secondary research on various industries and th| c) ldentification of the problem statement (from at leas

d)

operations to identify at least 3 companies along wit
the areas of work interest and develop aimternship
plan that clearly highlights expectations from th
industry during the internship.

Design and develop a cover letter for an internsh
request to all 3 identified companies and the resun
to be submitted to potential companies.

d)

3 known prdolems) the students would like to work a
part of the projectc either as provided by faculty or a
identified by the student. Document the impact th¢
project will have from a technical, social and busine
perspective.

Design and develop the project solgin or
methodology to be used to solve at least one of t
problems identified.
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Prepare for annternship interview to highlight your
interests, areas of study, career aspirations and person
competencecg including the areas of learning you expec
to learn during internship.

Prepare a project plan that will include a schedule, WB
Budget and known risks along with strategies to mitigat
them to ensure the project achieves the desir@ditcome.

Note: Saturday session from 9 AM -2 PM
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CIE and SEE Assessment Methodologies

CIE Assessment Assessment Mode Duration Max Marks
In hours

Week 3 CIE & Written and practice test 4 30
Week 5 CIE 2 Written and practice test 4 30
Week 8 CIE3¢ Written and practice test 4 30
Week 10 CIE 4 Written and practice test 4 30
Week 12 CIE § Written and practice test 4 30
Week 13 Assessment for Project or Internship 4 30
On line Course work (At least one related to thepecialization) 30
Portfolio evaluation (Based on industrial assignments and weekly developmental assessment) * 30
TOTAL CIE MARKS (A) 240
SEE 1Theory exam (QP from BTE) Conducted for 100 marks 3 hour duration reduced to 60 marks 3 60
SEE 2 Practical 3 100
TOTAL SEE MARKS (B) 160
TOTAL MARKS (A+B) 400

* The industrial assignment shall be based on pedb-peer assessment for dotal of 10 marks (on a scale of 1 to 10) and in the event of a group
assignment the marks awarded will be the same for the entire group, the developmental assessment will be for a total of 2Gkwand based on
MCQ/case study/demonstration and such otheassignment methods
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Assessment framework for CIE (1 to 5)

Note : Theory to be conducted for 1 hour and practice for 3 hours, total duration of exam 7 4 hours
Programme Civil Engineering Semester \%
Course Town Planning & Green building Max Marks 30
Course Code Duration 4 hours
Name of the course coordinator
Note: Answer one full question from each section.
Qn.No Question CL (6{0) PO Marks
L3/L4
Section-1 (Theory) 7z 10 marks

l.a)

b)
2.a)

b)

c)

Section-2 (Practical) - 20 marks
3)
4)
Scheme of Evaluation for CIE 6

SINo | Description Marks
1 Project report 20
2 Project presentation 20
3 Viva voce 20
Total 60
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Assessment framework for SEE 1 (Theory)

Programme Civil Engineering

Semester : Vih

Course : Town Planning & Green building Max :Marks 100
Course Code : Duration : 3 Hrs

Instruction to the Candidate: Answer one full question from each section.

Q.No | Question CL co

Marks

Section-1

l.a) 1
b)
2.a)
b)

Section-2

3.a) 2
b)
4.a)
b)

Section- 3

5.a) 3
b)
6.a)
b)

Section-4

7.a) 4
b)
8.a)
b)

Section-5

9.a) 5
b)
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10.a)
b)
Scheme of Evaluation for SEE 2
Sl. No | Description Marks
1 Case submission 20
2 Case presentation 20
3 Case innovation 20
4 Result 20
5 Viva voce 20
Total 100
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Case Submission / Content Evaluation Rubrics
Evaluation 5 4 3 5 1 Student
Parameters Score
Identification |dentifies and |dentifies and Identifies and Identifies and Identifies limited
) understands all understands most :
of the main S L understands some of| understands a few | issues
. the main issues of the main issues . : ; : : 5
issues / . . the issues in the of the issues in the | in the problem
in the problem in the problem
problem problem statement problem statement | statement
statemen statement
Analysis of the Insightful and Thorough analysis Superficial analysis of Incomplete analysis | No analysis of the
. thorough analysis of most of the issues | S°M€ of the issues in of the issues . 4
ISSues of all the issues the problem statement ISsue
Well documented,
Comments on .
: reasoned and Appropriate, well
effective edagogicall thought out
solutions / pedagogically 9 Superficial and / or Little and/or
: appropriate comments about ; : . . .
strategies (The . inappropriate inappropriate No action to all
i comments on solutions, or X ; . )
solution may be . solutions to some of solutions to all of issues in the 2
; solutions, or proposals for . . . :
in the problem ; the issues in the the issues in the problem statement
proposals for solutions, to most of
statement : . : problem statement problem statement
solutions, to all the issues in the
already or ; .
roposed by you) issues in the problem statement
P problem statement
Excellent research
Links to course into the issues with | Good research and -
) . Limited research and Incomplete research | No research or
learning and clearly documented links to : : :
o . . documented links to and links to any links to any 3
additional documented links the materials read : . .
. . any readings reading. reading
research to course learnings | during the course
and beyond.
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Case Presentation Evaluation Rubrics
Studen
Evaluation
5 4 3 2 1 t
Parameters Score
Very_clear and Clear flow of _
concise flow of ideas Most ideas flow | Hardto No flow in
II(DJI((:rarzsonstrates Demonstrates tb s Iqut_t ?jt ;ﬁ:mfthe the
. . . interest in the Imes imite . presentatio
Delivery & Enthusiasm | passionate topic and evidence of | ideas Lack n Poor 4
interest in the P t interest in and | of esentatio
topic and _ engr:]]agjlemen engagement enthusiasm E skills
engagement with \gltar:' ::rs / with the topic and interest
class / examiner Xami
Visuals Limited Poor visuals used
augmented and Useof visuals use of and some visuals
, extended visuals No use of
Visuals . related to the . are not easy to 2
comprehensio topic loosely visuals understand its
%ﬁ:&igj\:{i :ﬁleazggiéo relevance.
Uses stage Usesstage
eif(;acsts ;gg: das effects such as Limited f
Cffocts, and props, sound | o
S eecﬁ effects, and S aég/e eriec ds'
mpodulation in speech an;;nuesreth;?
. modulation in .
. a unique and . did not enhance No use of stage Poor stage effects
Staging . an effective 5
dramatic manner to the effects usage
perner e, | emenawe | unersendng
understanding unders_tandmg the problem
of the issues in of the issues in statement.
the problem the problem
Statoment statement.
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Excellent and
Zeiislfurgsion Q_uestio_ns and Q_uestio_ns and
points that discussions discussions
. addressed addressed .
Involvement equdg ted important important Litle or  no Did not
of the class/ (Tatelrlal 0 q information superficial attempt ttr? engage the
Examiners e\ée op & d_eep that issues of the eln gage /e class /
A Questions xn ersta_mt N9 developed problem class , examiner and 1
A Discussion arr])é)roprla € understandin statement SZ;%Ir?;rratir:n poor
s . o g Appropriate Limited use of hei listening
A Activities |ma}g.|r_1at|ve activities used activities to 9 their skills
activities used . . learning
t0 extend to clarify _ clarify _
: understandin understandin
understanding
in a creative 9 g
manner
Total 12
Department of Collegiate & Technical Education Bengalw®60001 Page62



Diploma in Civil Engineering 2020-21 C20
Case Results Evaluation Rubrics

Evaluation 5 4 3 2 1 Student
Parameters Score

The topic was well 4

researched and all

information and The tobic was

data included are The topic was P The topic was

researched but
accurate and from researched and . X researched and data| .
) . . information and data Desired results

reliable sources of most information were not from .

: S were only partly from . not obtained,

information like and data were from . reliable sources.

Lo X ) reliable sources of but some
high impact journals | reliable sources of . . The proof was not
. ; information. . relevant
Problem standards, etc. information. The backed up with
The proof was not fully . research was

outcome The proof was proof was backed data, analysis or

enough backed up
with accurate data,
analysis and
reasoning beyond
the class learning.
Outcome achieved
beyond the problem
brief

up with good data

and reasoning as

taught in the class.
Outcome achieved as
per the problem brief

backed up with good
data or reasoning as
taught in the class.
Partial outcome
achieved as per the
problem brief

reasoning as taught
in the class.

Some outcone
obtained as per the
problem brief

done. Outcome
not obtained as
per the
problem brief

Made effective use ol Made good use of class 3
class principles, . prmc[ples, models and Made some use of Poorly applied
o models andtheories. | theories Some creative . -
Application of o ) class principles, Made limited use of | class
L Also used creativity | ideas were explored to . S o
class learning in . . ) . models and theories class principles, principals,
. to find effective find desired outcome L .
problem solving . o No creative ideas or models and theories| models and
results appropriate but within the i
: models explored theories
to industry beyond framework of class
class learning. learning
QueriesExcellent 2
. L Poor or no
response to Good response to Satisfactory response | Limited response
Response to : : . response to
comments and guestions and to questions and to questions and .
Class / . : : . : : . ) ) . : . guestions and
: discussion with discussions with some | discussions with discussions with :
Examiners . . e did not
, appropriate content | connection made to limited reference to no reference to - .
Queries participate in
supported by theory/research theory/research theory/research : .
the discussions.
theory/research
Department of Collegiate & Technical Education Bengalw®60001 Page63



Diploma in Civil Engineering

2020-21 C20

Provides limited Has not 4
Provides detailed and . . Provides adequate and provided
) Provides appropriate : and somewhat X
: appropriate ; mostly appropriate . appropriate
Conclusions : conclusion for the . appropriate .
conclusion for the conclusions for the . conclusions for
problem statement conclusions for the
problem statement problem statement the problem
problem statement
statement.
Total 13/20
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Case Innovation Evaluation Rubrics
Evaluation 5 4 3 2 1 Student
Parameters Score

Finding new The newly The newly The newly discovered | The newly No new 5
processes / discovered discovered processes| processes / models / | discovered processes /
models / processes / models | / models / approaches have processes / models | models /
approaches | approaches are of | approaches are of limited application but | / approaches has approaches

good quality and appropriate quality relevant to the restricted were identified

relevant but limited relevance | problem application
Proposing ideas Various ideas and Various ideas and Some ideas or Few ideas have No ideas or 3
and innovative innovative solutions | innovative solutions | innovative solutions been proposed innovative
solutions in terms have been proposed | have been proposed | have been proposed solutions have
of processes / and their application | as well as the outline | but the process of been proposed
models / have been clearly of the process to applying them hasn't
approaches and outlined apply them been specified
how they can be
applied to so lve
the problem on
hand
Using creativity Wherever necessary | Creativity techniques | Creativity techniques | Creativity Creativity 2
techniques to creativity techniques | are frequently are utilized at times in | techniques are technique are
provide and are utilized to utilized in more than | less than 50% othe used a few times not utilized to
reason good ideas | analyse and solve the| 50% of the occasions | occasions only analyse and
which are origina | | problem solve the
and problem
unconventional
Finding Constraints and weak| Constraints and weak| A critical analysis is Only a description | No constraints | 3
constraints and points are are identified undertaken of the working or weak points
weak points in understood process and have been
existing processes methods are identified.
/ models / provided
approaches or
methods
Total 13/20
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Government of Karnataka
DEPARTMENT OF COLLEGIATE AND TECHNICAL EDUCATION

Programme Civil Engineering Semester 5th

Course Code 20CES3I Type of Course | Specialization Pathway
Course Name Transportation Engineering Contact Hours 36 hours per week
L:T:P 104 : 52 : 312 Credits 24

CIE Marks 240 SEE Marks 160

Introduction:.  Welcome to the curriculum for Transportation Engineering Specialization. This
specialization course is taught in Bootcamp mode. Bootcamps are 12 weeks, intense learning sessions
designed to prepare you for the practical world; ready for either industry or becoming an entrepreneur.

You will be assisted through the course, with developmerbased assessments to enable progressive

1 AAOT ET C8 )yl OEEO AT OOOAh Ul 6611 1 AAOT EITOAOOE
systems.

Leading to he successful completion of this bootcamp, you shall be equipped to either do an internship at
an organization working in Built Environment related industry or do a project in Built Environment. After

the completion of your Diploma, you shall be ready toake up roles like Junior Engineer, Entrepreneur,

consultancy services, Auditor.

This course will teach you Fundamentals of data collection, data analysis, forecasting, design,
drafting, evaluation, estimating and costing, management anghaintenance of different components of

Transpiration System. Details of the curriculum is presented in the sections below.

Transportation engineeringis the application of technology andcientific principles to the planning,
functional design, construction, operation, maintenance and management of facilities for any mode of
transportation in order to provide safe, efficient, rapid, comfortable, convenient, economical, and environmentally
compatible movement of people and goods transport. The facilities spprt air, highway, rail, road, pipeline, water
transportation. The design aspects of transportation engineering include the sizing of transportation facilities how
many lanes or how much capacity the facility has, determining the materials and thicknesseds

in pavement,designing the geometry (vertical and horizontal alignment) of the roadway or track. Operations and
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management involvetraffic engineering, so that vehicles move smoothly on the road or track. Transportation
engineering emphasizes on Road &ty and assess environmental and health impacts

Pre-requisites: Pre-requisite

Before the start of this specialization course, you would have completed the following courses;

In the 1st year of study, you would have studied Engineeringathematics, Communication Skills, Civil Engineering
Graphics, Statistics & Analysis, Basic IT Skills, Basic Surveying, Fundamentals of Electrical and Electronics

Engineering, Project Management skills, Construction Materials, Environmental Sustainability.

In the 2nd year of study, you would have studied Engineering Mechanics and Strength of Materials, Modern
Surveying, Construction Techniques, Building Drawing using CADD, Concrete Technology, Building Estimating and

valuation, Site Management, Design andethiling of RCC structures.

In this year of study, you shall be applying your previous years learning along with specialized field of study into

projects and reatworld applications.

Instruction to course coordinator:

22. Each Pathway is restricted to a Cohorof 20 students which could include students from other relevant
programs.

23. Single faculty shall be the Cohort Owner.

24. This course shall be delivered in boot camp mode.

25. The industry session shall be addressed by industry experts only.

26. The cohort owner shallidentify experts from the relevant field and organize industry sessions as per
schedule.

27. Cohort owner shall plan and accompany the cohort for industrial visits.

28. Cohort owners shall maintain and document the industrial assignments and weekly assessmentsagiices
and mini projects.

29. The cohort owner shall coordinate with faculties across programs needed for their course to ensure seamless
delivery as per time table.

30. The cohort owner along with the classroom can augment or use for supplementally teaching emicourses
available although reliable and good quality online platforms like Karnataka LMS, Infosys Springboard,
NPTEL, Unacademy, SWAYAM , etc.

31. Cohort owner shall guide the cohorts for the execution of mini project.

Course outcome: At the end of the semester students will be able to,

col Conduct Survey, investigate subgrade soil and test pavement material for its suitabilejppd Prepare
Geometric design, required for the alignment of road construction.
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CO2

Suggestuitable pavement construction methodology , Prepare Pavement design ,mix design , surfa(
drainage system design , select suitable equipment/ machinery for road construction and take
required safety precautions during road construction and Estimate the @rational and annual cost of

highway project with skills of highway financing and recommend suitable maintenance method

CO3

Study the traffic flow and behavior of vehicular movement at intersection, Signals and importance of
signs and markings, conduct accident analysis ,road safety auditing and Assess environmental and

health impact

CO4

Compare between different types of rdivay systems with Local Bus transport system and
differentiate between different modes of transportation system( surface, water and air) and suggest

suitable transportation structure for the transportation project

CO5

Select the appropriate toolsproduction environment and deploy the model.
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Detailed course plan

Week | CO | PO | Days | 1stsession (9am to 1 pm) T 2"d session (1.30pm to 4.30pm)
1 1 1,2 1 Introduction to Specialization : Road Transportatiorg Surface Transportation
1. Formation of Jayal« Committee and its
: recommendations and Implementations
1. Importance of transportation
Engineering 2. Importance of Indian Road Congress (IRC
> Roleof T cation Committees and Sub committees,
' o.e ot Transportationn Importance of IRC Codal Provisiehaw
national development i
: . , resources IRC codal provisions
Economic, Social, Spatial,
Cultural and Political
Development .
Case Exercise :
3. AudioVisual Presentation on
Different modes of _ _
transportationcSurface, water 1. Study and prepare report on Ongoing National
and air transportation Level highway Deyglopment .Plan (NHDP) and
Improvement of Riding Quality Programme(IRQP
2. Study and prepare report on Present Scenario
Road Development in India
3. Refer Law resources IRC codal
Provisons : https://law.resource.org/pub/in/bis/irc
1 1,2 2 1. Characteristics of Road 1 1. Highway alignment, Major ideal

Transportation , Comparison of
Road Transportation with other
modes of Transportation

requirements of highway alignment

2. Factors affecting Highway alignment, Step
to be followed in new highway alignment



https://law.resource.org/pub/in/bis/irc
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2. Introduction to highway Plannin
and Surveys Economical 3. Realignment of highways, Objectives of
Studies, Financial Studies, Realignment, Steps to be followed in
Engineering Surveys and Traffig highway realignment
and Road User studies _
. . Case Exercise
3. Saturation system, its
advantages and limitations, Rog 1.Study on Highway planning and Survéystailed
Construction Phase report preparation
Case Exercise: 2. Study Different Class of roaddational Highway
1. Study of Different Road Pattern (NH), St.ate. Highway(SH), Major pistrict Roads(MI
. Other District Roads(ODR) and Village roads(VR)
Rectangular , Radial or Star anc
Block , RadialrdStar and
Circular, Hexagonal Pattern
1 3 3 1. Importance of Curves in Road 1. Elements of Simple curve. Procedure for 2
and Railway alignment, Curves Setting out Simple curve by Rankiha
Elements of Curveselation method using Total Station ( Deflection
between Radius and Degree of Angle Method)
curve
2. Types of curveg Horizontal and 2. Elements of Compound Curve. Procedure
vertical curves. {SGOGAYy3 2dz0 [/ 2 YLR dzy
method using Total Station (Deflection Ang
3. Types of horizontal curves Method)
simple, compound, reverse and
transition curves 3. Elements of a reverse curve. Procedure fo
Setting out ReveesCurve between Two
Parallel Lines by Deflection Angle Method
using Total Station
1 4 4 Field Practice Field Practice 3
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1. Set out simple curve by 1. Set out Reverse Curve between Two Parallel Li
wkylAySQa YSiOK by Deflection Angle Method using Total Station in
Station in field field

2. Set out Compound cunizy
wkylAySQa YSiK
Station in field

2.Setting out CurvesReview of results and
corrective action

1 5 Developmental Assessment Assessment Review and corrective action 3

1 7 6 Industry Session: 1 | 4 | Industryassignment

1.Importance and Applications of
transportation engineering studies in

Industry
2. Importance of IRC codal provisions &
in Industry
2 1 3,7 1 1.Peer review on industry class. 4 Geometric Desigmg IRC 38 2 1
2. Review of Case exercises 1. Importance of highway geometrics

2. Factors influencing good geometrics: Desi
Speed, Topography or terrain, Traffic facto
Design hourly Volume and Capacity,
Environmental and other factors

3. Highway Cross Section Characteristics
Pavement Surface Characteristics, Friction
Pavement unevenness, Light Reflecting
Characteristics
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1 3 2 1. Cross Sectional elementCross | 1 3 | 1.Drawing and detailingf typicalCross section of 3
slope or Camber, Width of roads
carriage way, Medians, Kerb,

2. Road Margins : Shoulders, gual

rail, Foot path, drive way, cycle { Cross Section in Embankment
track, parking lane, bus bay, f Cross Section in Cutting
frontage roads and embankmer {1 Cross section of VR or ODR in embankme
slopes, cut slopes in rural area
3. Right of Way or Width of  Cross section of MDR in cutting in Rural a|

Formation: Factors &cting § Cross section of two lanes in city in Urban
Right of way area

Case Exercisdkefer the following

1. IRC recommendations of Right of W 2. Types of Sight Distanc&topping Sight

Width for different types of roads Distance(SSD), Over Taking distance(OSD),

Intermediate Sight Distance
2. IRC 38Guidelines for Design of

Horizontal Curves for Highways and
Design Tables

1 3 3 1.. Factors affecting SSD and OSD, 1 3 | 1.Numerical problems on cross sectional element 3
Standard values of SSD and OSD for types of sight distances and elements of horizonta
different design speed as per IRC alignment

,Expressions for calculating SSD and C
Overtaking zones
2. Numerical Problems on design of elements of
horizontal alignment as per IRC 38

2.Elements of Horizontal Alignmerg
Objectives and Expressions for the
following

1 Design sped
1 Type of Curve provided
1 Super elevation
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9 Extra width at curve
i Setback distances and Curve
resistance

1 3 4 Vertical alignment 1 3 1. Design criteria for summit curve and Valley, 3
curves
2. Numerical Problems on design of element,
of Vertical alignment

1. Types of gradientRuling gradient,
Limiting gradient, Exceptional gradient
and minimum gradient

2.Grade Compensation at curves Reference ° IRC SP 23
3. Types of Vertical curves: Summit
Curves or crest curves, Valley curves 0
Sag curves

4.Length of Summit curves and Valley
curves, and its expssions

1 5 Developmental Assessment Assessment Review and corrective action 3

1 7 6 Industry session 1 4 | Weekly industry assignment.

Introduction to highway geometric
design softwares and its application

1 KENPAVE
1 HPAVE
3 1 1 1 1. Peer review on industry class. 4 Types of PavementsAudio Visual Presentation 1

2. Review of€ase exercises

1. Need for highway pavement
2. Structure of flexible pavement and Rigid
Pavement and Construction Methodology
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1. Flexible Pavement layecs
Subgrade, Sub base, Base course
Surface course, Wearing course

2. Soil as Subgrade layefpplication
of Soil Mechanics in Road
Construction

3. Three Phase system of Soil, Water
Content, Density, Unit weights,
Specific Gravity, Void Ratio, Poros
and Degree of Saturation, its
functional relationships

4. Introduction to hdex properties ang
engineering properties of soil.

T Water content

Specific gravity

Particle Size distribution
Consistency limits

Insitu Density

=A =4 =4 =1

2.Soil ClassificatioBystems: IS classification system 4
HRB classification

3. Numericals on determining index properties and s
classification by IS system and HRB systems

Diploma in Civil Engineering | 2020-21  C20
3. Components of pavements and their function
in flexible and rigid pavements
4. Basic Difference between rigid and flexible
pavement
1 4 2 FLEXIBLE PAVEMER&monstrate the 1. Laboratory procedure to determine following Index 1
following properties :

1 4 3 LAB EXPERIMENTS

1. Conduction of experiment to
determine water content in the
given sample of soil by oven drying
method and Pycnometer method

LAB EXPERIMENTS

1. Conduction of experiment to determine liquid
fAYAG o0& /I &lF3INFYRSQ

2. Conduction of experiment to determine Plasti

limit by method of rolling
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2. Conduction of experiment to
determine Specific Gravity in the 3. Conduction of field experiment on
given sample of soil determination of Insitu Density of solby Core
Cutter method / sand replacement method
3. Conduction of experiment to Case Exercise -
determine Particle Size Distributior ase Exercise -
in the given sample of soil by Dry Importance of soil testing for Index properties in
Sieveanalysis determining type and behavior of soil for road
construction
1. Importance and factors affecting the LAB EXPERIMENTS
Engineering properties of soil : Shear
g g prop . . 1.Conduction of Dynamicompaction test for the
strength , Compaction and Permeability of _ : Iy
<oil given sample of soil by Modified Proctor test method
2. Procedure for determining the Optimum 2. Conduction of CBR test for the given sample of §
moisture content and Maximum Dry densit
of Soil by Modified Proctor Compaction tes _ o
3.Laboratory Experiments on SoiReview of results
and corrective action
3. Procedure for determining Strength of
soil by California Bearing Ratio test (CBR) _
Case Exercise :
Importance ofsoil testing for Engineering properties
determining type and behavior of soil for road
construction
CIE & Written and practice test Assessment Review and corrective action
Industry classConsultancy ServiceSoil
testing
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4 1 4 1 1.Peer review on industry class Introduction to Pavement Materials: Aggregates 1
2.Review of Case exercises 1. Origin, Classification and Properties of
aggregates to be considered for road
construction
Laboratory Test procedure on aggregate to b
considered for road construction as per IS
codes andMORTHspecifications
1 Impact test
1 Abrasion test
1 Polished stone Vadutest( Only for
Demonstration)
1 Crushing test
1 Flakiness and Elongation Index test a
angularity Number
1 Specific gravity and Water Absorption
test
1 4 2 LAB EXPERIMENTS LAB EXPERIMENTS
1. Conduction of Experiment for 1. Conduction of Experiment for determine the
determining the toughness / Specific Gravity and Water absorption of
resistance tdmpact of aggregates aggregates
by Aggregate Impact Test
Conduction of Experiment for determining the
2. Conduction of Experiment for shape of aggregates by Flakiness and
determining the Hardness / Elongation test
Resistance to Abrasion of
aggregates by Los Angeles Abrasi Conduction of BEperiment for determining the
test shape of aggregates by Angularity Number
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Case Exercise :
MORTH Specifications on the results of each tests fq
) ) inference of its application in road construction

3. Conduction of Experiment for PP

determining the resistance to

crushing of aggregates \ggregate

Crushing Test

1 4 3 Introduction to Pavement Materials 1. Functions of binder as Pavement Material an{ 1
Binder desirable properties
_ _ _ 2. Laboratory Test procedure on bitumen to be
Audioc Visual Presentation . .
considered for road construction as per IS

1. Origin of Asphalt, Bitumen and Ta codes and MORTH specifications

and its types 1 Penetration test

1 Ductility test

2. Chemical Composition of Bitumen 1 Softening point test

and Tar, Differences between 1 Specific gravity test

Bitumen and Tar and its grades I Viscosity test

1 Flash and Fire point test

3. Introduction and Applications of M Float test

Constructign  Loss on heating test
T Cutbak Bitumen 1 Stripping Value test ( Adhesion between
1 Modified Bitumen

1 4 4 | LAB EXPERIMENTS LAB EXPERIMENTS

1. Conduction of Experiment for

determining the consistency of
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bituminous material by Penetration 1. Conduction of Experimerno determine the
test rate of flow of bituminous material by
viscosity test using Orifice Viscometer
2. Conduction of Experiment for
determining the Ductility or Conduction of Experiment for determining the
malleability of bituminous material Temperature at which bituminous material
by Ductility test catches flash and fire ( Safety)by Flash POIN
TEST
3. Conduction of Experimeffibr
determining the Temperature at Conduction of Experiment for determining the
which bituminous material softens adhesion of bituminous material on the
by Softening point test surface of aggregate by Stripping value test @
aggregates
4. Conduc;tlpn of Experlment for. Case exerciselRC and MORTH Specifications on the
determining the Specific Gravity of . . L
o ) results of each tests for inference of its application ir
bituminous material softens by .
road construction
Pycnometer Method
1 Developmental Assessment Assessment Review and corrective action
Laboratory tests on pavement mater&bil,
Aggregate and BitumenReview of results
and corrective action
1 4 Industry clasg Consultancy Services
Material Testing
5 2 2,3 1. Peer review on industry class Bituminous Paving mix 1
2. Review of Case exercises
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1.Gradation and proportioning of aggregates
Rothfutch method

2. Step wise Procedure for preparation of
Bituminous trial mix

3. Procedure to determine the Stability, Flow
Value and Optimum Binder Content of Bitume
trial mix by Marshal Stability test

4. Demonstration of the experiment to check
the Marshal Stabilit for the Bituminous mix
prepared from Mix design

2 4.5 2 | Flexible Pavement Construction: Aud 2 2 | Construction of Flexible Pavement: Audg 1
Visual Presentation Visual Presentation

1.Introduction , Components of Highway in

embankment and cuttin
g 1. Material Specifications, Construction

Methodology and Quality Control checksr

the following Components of flexible paveme
2.Embankment and Subgrade: Functions al d P P

Design elements dfighway Embankment 1 Granular sub base drainage layer,

and Subgrade 1 Granular Base coursgWet Mix
Macadam(WMM), Water Bound
Macadam(WBM)

3. Construction methodology of highway
embankment and Subgrad®aterial
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Specifications, Construction Methodology a
Quality Control checks

4. Compaction of soil for the construction of
Embankment and Subgrade

Case Exeise :

Equipments and Machineries used for
Compacting soils and Excavation of earth f
road construction

2 4.5 Construction of Flexible Pavement: Audg Construction of Flexible Pavement: Audi 1
Visual Presentation Visual Presentation
1. Material Specifications, Construction 1. Material Specifications, Construction
Methodology and Quality Control checks fc Methodology and Quality Control checks for
the following Components of flexible the following Components of flexible
pavements pavements
1 Dense Graded Bitumbus Mixes
. Bitumen Mastic Wearing course
T Prime Coat and Tack coat E Stone Mastic Asphalt (SgMA)
1 Bitumen Base CoursBituminous P
Macadam (BM), Bituminous Case Exercise :
Penetration Macadam(BPM), Builp Bi P Machi 4 Equi
SprayGrout(BUSG) . |tum§n a\{[er t'ac ines and Equipments us
9 Bitumen Surface Course N road construction
2 345 Rigid Pavements 1.Prepare a Cement Concrete mix design for

Pavement as per IRC standards
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1.Types of Rigid pavements, .Componagits
Cement Concrete Pavements and their
functions

2.Material Specifications, Construction
Methodology and Quality Control checks fc
the construction of Cement Concrete
Pavements

3. Different Types of Joints, their functions
and their Construction predure

2.Conduct experiment to determine the
Compressive and Flexural strength of concre
mix prepared from the mix design as per IRC
2017

CIE 2 Written and practice test Assessment Review and corrective action 3
2 4,5 Industry class Industry weekhassignment 12 | 6 | 18
1.Subgrade Soil Stabilization techniques an
its importance
2.Machineries and Equipments used in roa(
construction
6 2 1,3 1.Peer review on industry class Design of Flexible PavementiRC 37 2018) 2 1

2. Review of Case exercises

Factors governing the design of flexible
pavement

1 Wheel loads of heavy vehicles or traff
loads

Sub grade soil

Climatic factors

Pavement Component material
Environmental Factors

= =4 =4 4
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Special factors in the design of differe
types of pavements
2 2,3 Design approach and criteria Numerical problems on determination
.  desi i of design factors
T Estlmatlgn of design traffic Numerical problems on IRC method o
Il Des.lgn life Design of Flexible Pavement
1 Vehicle Damage Factor (VDF)
9 Distribution of Commercial
Vehicle Traffic
1 GROWTH RATE
2 2,3 Design of Rigid PavemenRC 58 2015 Numerical problems on determination
. . - of design factors
Factors govern.lng the design of rigid Numerical problems on IRC method o
pavement and its Standard values and . .
) Design of Rigid Pavement
expressions as per
1 Wheelload
1 Design period
1 Design traffic
1 Temperature differential
1 Characteristics of Subgrade
and Sub base
1 Drainage layer
1 Characteristic strength and
Fatigue behgior of Concrete
 Calculation of stresses
2 2,3 Introduction to Road Drainage worksRCg 1. Numerical Problems on Design of
SR 42 Surface drainage for roads
o . 2. Methods of Subsurface Drainage
1. Obijectives of roadrainage J
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2. Requirement of highway drainage 3. Cross Drainage work€ulverts
3. Design procedure of surface drainag
4. Standard values and expressions as
per IRC
Developmental Assessment Assessment Review and corrective action 3
2 2,5 Industry Class 1 4 | Industry weekly assignment
1 Pavement Maintenance
1 Highway Finance
1 Economic Evaluation
7 2 2,5 Peer review on industry class 1. NumericalProblems on Estimation of 3
Operational Cost of highway project
2. Numerical Problems on Estimation of
Annual cost of Highway project
3. Numerical Problems on Economical
Evaluation of Highway projects
12 |7 Project 1 :Pavement Construction Site visit 21
12 |7 1 Observe and Study about Constructional aspects and methodology for sub grade, sub base, base
13 7 bituminous coarse / concrete pavements
' I Observe and Study different types of Equipments, Machineries and Rollers used
I Observe ad Study the Safety precautions taken during Pavement Construction
1 Collect the data about Project details like Type of Soil and its investigations, Pavement materials |
and tests conducted , Preparation of pavement layers, setting / curing period anghbkgechniques if
any
Preparation of Report on Site visit
(LATEST TECHNOLOGRR®)MJECT STUDY
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CIE 8 Written and practice test Assessment Review and corrective action
1,2 |7 Industry Class
Introduction to Highway Design Softwares
and its application
1T MXROAD
M1 CIVIL 3D
PAVEMENT DESIGN
1 KJIPBAGIRAVEMENT DESIGN ANLC
EVALUATION
T |P
8 3 1,2 1. Peer review on industry class TrafficEngineering
2.Progress review dfroject 1 Audioc Visual Presentation on
1 Introduction to Scope of Traffic
Engineering
9 Road User Characteristics
9 Human and Vehicular Characteristics
 Fundamental Parameters and Relatio
of Traffic Flow, Speed, Density, Volum
Travel Time
1 Simple Numerial Problems on
Fundamental Traffic Parameters
3 1,2 Audioc Visual Presentation oimtroduction Audioc Visual Presentation on Introduction to
to Following Traffic Intersections
1. Origin and destination Studies
2. Volume Counts 1L Is of Int tion Control
3. Speed, Travel time and delay studie (-EVEIs ot Intersection L.ontro
4. Accidental studies
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5. ParkingCharacteristics Passive contraf Traffic Rules, Signs an
6. Pedestrian behavior and use of Marking
streets Semi Controt Channelization by traffic
7. Capacity studies Islands and rotaries
Economic loss caused by Inferior traffic Active controf Traffic Signals, Grade
facilities separafors
2.Traffic signs
1 Requirements of traffic control
devices
1 Communication tools
1 Types of traffic signsRegulatory,
Warning and Informative signs
3.Traffic Markings
1 Longitudinal marking : Centre line,
Traffic Lane, No passing line, Warning
line, Edge line
Transverse marking : Stop line,
pedestrian crossing, directional arrows
Object Marking : Within and adjant to
carriage way
Word messages, Parking and Hazarddc
location
3 7 3 | Project 2 : Field visitVisit Passive Control. Semi control and Active Control Intersecttaffic survey 14
3 7 4
Observe and Studye following and prepare a report
1 Flow of traffic
9 Traffic rules followed by people using different modes of vehicles
9 Different types of signs used and their characteristics
Department of Collegiate & Technical Education Bengaluru -560001 Page77




Diploma in Civil Engineering | 2020-21  C20
T Movement of vehicles in channelized islands and rotaries
1 Movement of vehicles isignalized intersections and study about the signals
1 Movement of Vehicles in grade separated intersections if any
Different types of markings and the meaning of that marking
Developmental Assessment Assessment Review akdrrective action 3
3 Industry Class Industry weekly assignment
Introduction to Traffic Engineering Software
and its application
1 VISSIM Software
1,2,3 1 1. Peer review on industry class Project 3 : Proposal of New Highway Alignme
. _ Projectq Survey, Drawings and Report
2.Progress review droject 2 jects y g P
Field Survey- Terrain to be chosen for survey
such that it should include vertical & Horizonta
curve
1 Reconnaissance of the area
9 1,2,3 2 1.FieldSurvey - Terrain to be chosen for survey such that it should include vertical & Horizontal cury 28
123 3 1 Align a new road between two obligatory points.
1 Conduct Longitudinal and cresectioning surveys
123 4 91 Projecting a road of given gradient.
1 Blockleveling at the lowest level or valley curve
1 Connecting to new road alignment, surveying existing road 90m and exploring possib
widening.
2.Graded ExercisePreparation of AUTOCAD Drawings
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1 Index plan

Plan showing alignment with Horizontalr@es of road

1 L.S & C.S of Road at different chainages as per IRC sta(i®lepdst should justify the selected
alignment with details of all geometric designs for horizontal curve and Vertical curves propg
traffic and design speed assumed.)

1 TypicalCross Section of Road as per Pavement Design

1 Block leveling @ the lowest level or valley curve placing Cuj\emss Drainage works

0 Half plan at top & half plan dbundation
o Half sectional elevation, half front elevation.
o Half Cross section @centrelh@ross section @ abutment

=

3.Quantity surveying

1 Earthwork Calculatiofrom the crosssection areaat different chainages
9 Estimation of Cost of Construction and Maintenance of Proposed Project

4 Experiments

9 Field sample of soil to be collected ataboratory and insitu experiments to be conducted
determine the Index and engineering properties of sBilbgrade and results to be reported

1 Based on Pavement design for type of pavement propasBdvement materials to be laborato
tested and result$o be reported

5.REPORT

1 AUTOCAD Drawings

Geometric Desiggeometric designs for horizontal curve and Vertical curves proposed
Pavement design for type of pavement proposed

Details of Cross Drainage work proposed

Soil Investigation Report

Pavement Materal Testing Report

= =4 =4 -4 4
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1 Quantity Surveying Earthwork Calculation, Estimation of Cost of Construction and Maintenan

Proposed Project

CIE & Written and practice test

Assessment Review and corrective action

1,23 |7 Industry ClasReal time projects Industry weekly assignment
10 4 1,2 1.Peer review on industry class Audio Visual Presentation dntroduction to 1
i _ Railway Engineering ( Surface Transportation
2.Progress review d¥roject 3 yEN 9( P
1. Role and Features of Indian Railways
2. Various components and requirements
of a good track
3. Factors to be considered while selectin
a good alignment
4. Forces acting othe track
5. Concept of coning of wheels and tilting
of rails, Gradient and its types
4 1,2 Audio Visual Presentation on Audio Visual Presentation on Importance and

Functions, Types and requirements @

Track Components

1 Rails
1 Sleepers
i1 Ballast

Features of

1 Track fittings and Fastening
1 Rail Joints and Welding of Rails
1 Railway Stations and Yards

Department of Collegiate & Technical Education Bengaluru

-560001

Page80




Diploma in Civil Engineering | 2020-21  C20
1,2 Audio Visual Presentation on Audio Visual Presentation on
Importance and Features of Points al ) _
. Types of Rail Transportation
Crossings
1 Turnouts T iub.:rgar: _I?alls it
9 Track Junctions J L'afwlt R ?)I“T ranil
i Track Maintenance T '9 a_“ ransi
1 Monoralil
1,2 Audio Visual Presentation on Audo Visual Presentation on
Harbour - Water Transportation Airport- Air Transportation
1. Introduction to Harbour, 1. Terminology Aerodrome, Apron,
Purpose of providing Harbour| Hanger, Runway, Taxiway, Terminal
2. Terminology Dock, Port, Sea area, Wind rose
works for transportation 2. Factors affecting selection of site for
Breakwater, Jetties, Quays, airport
Dredging, Light house, Buoys 3. Advantages and Disadvantages of
and Beacons. Airport
3. Types of HarbemMatural 4. Importance of Airportighting
Harbor, Artificial Harbor, lee
Free Harbors
Developmental Assessment Assessment Review and corrective action
1,2 Industry ClassRailways and Airport Industry weekly assignment
Engineering
11 1,2 1.Peer review on industry class Audio ¢ Visual Presentation on Introduction to 3
. _ Transportation Structures
2.Progress review d?roject 3
1. Bridges; Rail Bridge, Road Bridge and
Pedestrian bridge
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2. Tunnels and Culverts
3. Grade Separators Flyoverg Overpass
and Underpass ) and Interchange
4. Retaining Walls in highways
4 1,2 Audio Visual Presentation on Audio Visual Presentation on 2
Introduction to Bridges
1. Types of Bridges based on Material
1. Component parts of a bridge l Tgmporary bridges Timber
bridges
. . 1 Permanent bridgesMasonry,
2. Terminologies Water way,
afflux, economic span of a ;tie;elezr R.C.C/Pstressed
bridge, scouring, freboard, g
approach 2. Types of Bridges based on Structure
9 Arch bridges and Tied Arch
3. Selection of site for bridges bridges _
1 Beam Bridges
4. Bridge Sub structure and l Trus§ Bndgeg
Super structure 1 Cantilever Bridges
1 Cable stayed bridges
1 Suspension bridges
4 2,6 Audio Visual Presentation on Assignment 1 3
Tunnels 1. Comparethe Local Bus transport
1 Terminol system with the Metro Rails and Sub
- ' erminology urban Railway systems (
2. Advantages of tunnels . L .
3 i 4 sh . I Completed)available in different cities
. h|ze an hs apes o ur;]ne of India
orse tSI oe,f eﬁi_g shaps 2. Compare the following and report
segmen a_l roo .sec 'on . which transportation system is most
4. Transferring alignment insid o o .
the tunnel. mucking. conce economical in those cities of India
of shafts ' 9 : 1 Population of the cities
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5. Objects of tunnel lining an 1 Project Completion Cost
Ventilation 1 Annual returns ( Income)
6. Drainage in tunnels 1 Ridership per annum
Assignment 2 Report the following CASE STULLY Conduct a case study on the 3
construction procedure of the following and
prepare a report
1. Cities/ Places in India where
. 1. Grade separators
Harbours and Airports are
. 1 Flyover¢ Underpass
situated 1 Flyoverg Overpass
2. Important features ,Purpose | i/ hc P
and benifits of those harbourg > R tﬂ' _ n erc”gr;geh
and airports situated in - Retaining wafin highways
different cities of India
3. Project Completion Cost of
those Harbours and Airports
situated in different cies of
India
4. Types of Airports and
Harbours situated in India
CIE & Written and practice test Assessment Review and corrective action 3
Industry ClasSBridges and Tunnels Industry weekly assignment
12 1.Peer review on industry class Audio Visual Presentation on 2
2.Review of Assignment 1 and 2 Introduction to Multi Modal Transportation
system
1 Public Transport
1 Services and Freight
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1 Intermediate Para Transit
9 Multi Occupancy Cars ( Car Pool )
1 Single Occupancy Cars
3,4 Audio- Visual Presentatioron Audio VisualPresentation on 2
1. Accidental Studies Road Safety
1 Objectives of accident studies 1. Pedestrian Safety and Security
1 Causes of Road accidents 2. Risk factors for Pedestrian Traffic Inju
1 Accidental black spots 3. Road Crashes/ Accidentsactors
Study of accidental statistics influencing crashes
_ _ 4. Safety Precautions to be considered f(
2.Accidental Analysis Road safety
1 Accident Data collection
T Accident Investigation
T Accident Data Analysis
3,4 Road Safety Auditing IRC SB8 Audio Visual Presentation on 3
1. Different Types of auditing Stages of Road safety auditing
2. Introduction to road safety . _
auditing 1. Auditing of Roads beforapening to
3. Need of road safety auditing traffic Feasibili
4. Objectives of road safety T ea§| _' ity stagg
auditing 1 Preliminary design stage
5. Benefits of road safety T Detailed design Stage
auditing 1 Precopening stage
2. Auditing of Existing roads
9 Accidental data collection
1 Inspection at Road Constructio
at accident black spot
1 Inspection of Designs
T Assessment anReviews
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34 |56 Audio- Visual Presentation on CASE STULZY: Conduct a case study on the 3
following and prepare a report
. Accident analysis
1. Step wise procedure followeg jT Road safe a{Jditin
in the road safety auditing . v g
> General and Formal 1 Environmental and Health Impact
requirements assessments of transportation system
3. Importance of Monitoring and 1 Sustainabilityc Reclaimed Asphalt
Evaluation of road safety by Pavement , Usage of alternative
auditing materials in road construction
4. Environmental Impact
assessment andealth Impact
Assessment of transportation
system
Developmental Assessment Assessment Review and corrective action 3
34 |7 Industry Clasg Road Safety Auditing Industry weekly assignment
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Internship Project
e) Secondary research on various e) ldentification of the problem
industries and their operations to statement (from at least 3 known
13 identify at least 3 companies along with problems) the students would like
the areas of work interest and develop to work as part of the project Z
an internship plan that clearly either as pr ovided by faculty or as
highlights  expectations from the identified by the student. Document
industry during the internship. the impact the project will have
f) Design and develop a cover letter for an from a technical, social and
internship request to all 3 identified business perspective.
companies and the resume to be f) Design and develop the project
submitted to potential companies. solution or methodology to be used
Prepare for an internship interview to to solve at least one of the problems
highlight your interests, areas of study, identifi ed.
career  aspirations  and personnel Prepare a project plan that will include
competence z including the areas of a schedule, WBS, Budget and known
learning you expect to learn during risks along with strategies to mitigate
internship. them to ensure the project achieves the
desired outcome.
Note: Saturday session from 9 AM -2 PM
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CIE and SEE Assessment Methodologies

CIE Assessment Assessment Mode Duration Max Marks
In hours

Week 3 CIE & Written and practice test 4 30
Week 5 CIE 2 Written and practice test 4 30
Week 8 CIE 8 Written and practice test 4 30
Week 10 CIE 4 Written and practice test 4 30
Week 12 CIE § Written and practice test 4 30
Week 13 Assessment for Project or Internship 4 30
On line Course work (At least one related to the specialization) 30
Portfolio evaluation (Based on industradsignments and weekly developmental assessment) * 30
TOTAL CIE MARKS (A) 240
SEE 1Theory exam (QP from BTE) Conducted for 100 marks 3 hour duration reduced to 60 marks 3 60
SEE 2 Practical 3 100
TOTAL SEE MARKS (B) 160
TOTAL MARKS (A+B) 400

* The industrial assignment shall be based on pedo-peer assessment for a total of 10 marks (on a scale of 1 to 10) and in the event of a group
assignment the marks awarded will be the same for the entire group, the developmental assessment will be fdotl of 20 marks and based on
MCQ/case study/demonstration and such other assignment methods
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Scheme of Evaluation for CIE 6

SINo Description Marks
1 Project report 10
2 Project presentation 10
3 Viva voce 10
Total 30

Instructions to students:
Students will have the opportunity to update their final report submission for SEE 2 post CIE 6 in order to enable them taesks the feedback received

during their CIE 6 assessment and also work towards achieving the desiredgpect/case outcome.

Scheme of Evaluation for SEE 2

Sl. No | Description Marks
1 Case submission 20

2 Case presentation 20

3 Case innovation 20

4 Result 20

5 Viva voce 20
Total 100
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Case Submission / Content Evaluation Rubrics

Evaluation
Parameters

5

4

Student Score

Identification

Identifies and
understands all

Identifies and
understands most

Identifies and

Identifies and

Identifies limited

of the main - L understands some understands a few | issues
. the main issues of the main issues : : : : : 5
issues / . . of the issues in the of the issues in the | in the problem
in the problem in the problem
problem problem statement problem statement | statement
statement statement
Insightful and Superficial analysis
. Thorough . . :
Analysis of the thorough . of some of the issueg Incomplete analysis| No analysis of the
. . analysis of most . . : 4
issues analysis of all the : in the problem of the issues issue
. of the issues
issues statement
Well
Comments on
. documented,
effective ,
. reasoned and Appropriate, well
solutions / : ,
. pedagogically thought out - Little and/or
strategies (The ; Superficial and / or . . .
) appropriate comments about . : inappropriate No action to all
solution may . inappropriate . : )
) comments on solutions, or . solutions to all of issues in the
be in the : solutions to some of . : 2
solutions, or proposals for . : the issues in the problem
problem ) the issues in the
proposals for solutions, to most problem statement
statement : . . problem statement
solutions, to all of the issues in the statement
already or ) :
issues in the problem statement
proposed by
you) problem
statement
Excellent
research into the
: . : Good researchand | . .
Links to course | issues with : Limited research
. documented links Incomplete No research or
learning and clearly . and documented : .
- to the materials . research and links | links to any 3
additional documented . links to any : .
: read during the : to any reading. reading
research links to course readings
. course
learnings and
beyond.
Total 14/20
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Case Presentation Evaluation Rubrics
E:]/aluatl Studen
5 4 3 2 1 t
Paramet S
ers core
Clear flow of
_ ideas ' Hard to .
Very clear and concise flow MOS’.t ideas .ﬂOW No flow in the
: Demonstrates but is lost at times| follow the .
Deli & of ideas Demonstrates interest in the Limited id flow of ideas presentation
Eet'r:’er.y passionate interest in the toni q :cm.' te TV.' encg Lack of Poor 4
nthusiasm topic and engagement with opic an of interest in an ack of presentation
class / examiner engagement engagement with| enthusiasm skills
with class / the topic and interest
examiner
Visuals augmented and Limited use of Pogr visuaIS_ useld
, g . Useof visuals visuals loosely No use of and some visuals
Visuals extended comprehension of . . are not easy to 2
. : . related to the topic | related to the visuals :
the issues in unique ways toDic understand its
b relevance.
Uses stage effects
such as props, Limited use of
Uses stage effects such as sound effects, and | stage effects
props, sound effects, and ;
T speech and/or used in a
speech modulation in a L ;
) : modulation in an manner that did
. unique and dramatic : No use of stage Poor stage effects
Staging effective manner not enhance the 5
manner that enhances the . effects usage
) to extend the understanding of
understanding of the . . :
. . understanding of the issues in the
issues in the problem ) .
statement the issues in the problem
' problem statement.
statement.
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Questions and

Questions and

Excellent and salient discussions discussions
Involvement discussion points that addressed ad q Little or no
of the class/ | elucidated material to important a retsset attempt  to Did not engage
Examiners develop a deep information that ;mupg:f;ic?al issues engage the the class /
1 Questions | understanding Appropriate | developed of tphe roblem class / examiner and 1
7 Discussion | andimaginative activities understanding probiem examiner in poor listening
. statement Limited : :
s used to extend Appropriate use of activities to demonstrating skills
1 Activities understanding in a creative | activities used to . their learning
manner clarify clarify .
understanding understanding
Total 12/20
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Case Results Evaluation Rubrics
Evaluation 5 4 3 2 1 Student
Parameters Score
The topic was well 4
researched and all
information and The tobic was
data included are The topic was researghed but The topic was
accurate and from researched and . . researched and data :
) . . information and data Desired results
reliable sources of most information were onlv partly from | WEre not from not obtained
information like and data were from reliable s{)ErceZ of reliable sources. but some ’
high impact journals | reliable sources of information The proof was not relevant
Problem standards, etc. information. The The proof Was not full backed up with research was
outcome The proof was proof was backed backlz, d ub with 0ood y data, analysis or done. Outcome
enough backed up up with good data data or re%soning as reasoning as taught not obtained as
with accurate data, and reasoning as tauaht in the clasgs in the class. er the
analysis and taught in the class. Par?ial outcome ‘ Some outcome problem brief
reasoning beyond Outcome achieved as achieved as per the obtained as per the P
the classlearning. per the problem brief S P problem brief
Outcome achieved problem brief
beyond the problem
brief
Made effective use ol Made good use of class 3
class principles, _ prmc[ples, models and Made some use of Poorly applied
o models and theories.| theories Some creative o -
Application of - . class principles, Made limited use of | class
L Also used creativity | ideas were explored to . N o
class learning in to find effective find desired outcome models and theories class principles, principals,
problem solving results appropriate but within the No creative ideas or models and theories| models and
to industry beyond framework of class models explored theories
class learning. learning
Queries Excellent Poor OF No 2
Response to response to Good response to Satisfactory response | Limited response response 1o
Clasps/ comments and guestions and to questions and to questions and uepstions and
Examiners discussion with discussions with some | discussions with discussions with gid not
Queries appropriate content | connection made to limited reference to no reference to articipate in
supported by theory/research theory/research theory/research Fhe dispcussions
theory/research '
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. . . Provides limited Has _not 4
Provides detailed and . . Provides adequate and provided
) Provides appropriate : and somewhat X
: appropriate ; mostly appropriate . appropriate
Conclusions : conclusion for the . appropriate .
conclusion for the conclusions for the . conclusions for
problem statement conclusions for the
problem statement problem statement the problem
problem statement
statement.
Total 13/20
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Caselnnovation Evaluation Rubrics
Evaluation 5 4 3 2 1 Student
Parameters Score

Finding new The newly The newly The newly discovered | The newly No new 5
processes / discovered discovered processes| processes / models / | discovered processes /
models / processes / models | / models / approaches have processes / models | models /
approaches [ approaches are of | approaches are of limited application but | / approaches has approaches

good quality and appropriate quality relevant to the restricted were identified

relevant but limited relevance | problem application
Proposing ideas Various ideas and Various ideas and Some ideas or Few ideas have No ideas or 3
and innovative innovative solutions | innovative solutions | innovative solutions been proposed innovative
solutions in terms have been proposed | have been proposed | have been proposed solutions have
of processes / and their application | as well as the outline | but the process of been proposed
models / have been clearly of the process to applying them hasn't
approaches and outlined apply them been specified
how they can be
applied to solve
the problem on
hand
Using creativity Wherever necessary | Creativity techniques | Creativity techniques | Creativity Creativity 2
techniques to creativity techniques | are frequently are utilized at times in | techniques are technique are
provide and are utilized to utilized in more than | less than 50% of the used a few times not utilized to
reason good ideas | analyse andsolve the | 50% of the occasions | occasions only analyse and
which are original problem solve the
and problem
unconventional
Finding Constraints and weak| Constraints and weak| A critical analysis is Only a description | No constraints | 3
constraints and points are are identified undertaken of the working or weak points
weak points in understood process and have been
existing processes methods are identified.
/ models / provided
approaches or
methods
Total 13/20

Assessment framework for CIE (1 to 5)
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Note : Theory to be conducted for 1 hour and practice for 3 hours, total duration of exam 7 4 hours
Programme Civil Engineering Semester \%
Course Transportation Engineering Max Marks 30
Course Code Duration 4 hours
Name of the course coordinator
Note: Answer one full question from each section.
Qn.No Question CL Cco PO Marks
L3/L4
Section-1 (Theory) 7z 10 marks
l.a)
b)
2.a)
b)
c)
Section-2 (Practical) - 20 marks
3)
4)

Department of Collegiate & Technical Education Bengaluru -560001

Page95



Diploma in Civil Engineering | 2020-21

C20

Assessment framework for SEE 1 (Theory) z 100 Marks / 3 hours (Reduced to 60 marks)

Programme : Civil Engineering Semester: \th
Course : Transportation Engineering Max Marks: 100
Course Code : Duration : 3 Hrs

Instruction to the Candidate: Answer one full question from each section.

QNo | Question CL CcO Marks

Section-1

l.a) 1

b)

2.a)

b)

Section-2

3.a) 2

b)

4.a)

b)

Section- 3

5.a) 3

b)

6.a)

b)

Section-4

7.a) 4

b)

8.a)

b)

Section-5

9.a) 5

b)
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10.a)

b)
References:

SI. No. Description
1 A Hi glhnmpiyneer i ng A by Khanna S. K. and Justo C. E. G, , N
2 A Hi ghway Material Testing Laboratory Manual 06 by Khan
3 A Hi glhnrmpiyneering A by Kadiyal. L. R, , Khanna Publisher
4 A Traffic Engineering and Transport Planning A by Kad
5 ARai |l way Engineering fAby Satish Chandra and Agar wal M
6 IRC Codal Provisions
7 Transportation Engineering and related courses in NPTEL , Swayam
8 Industry Consultation
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Government of Karnataka
DEPARTMENT OF COLLEGIATE and TECHNICEDUCATION

Program Civil Engineering Semester 5th

Course Code | 20CE54I Type of Course Carrier Pathway
Course Name | Built Environment Contact Hours 36 hr/week

L: T:P 104: 52: 312 Credits 24

CIE Marks 240 SEE Marks 160

Introduction: Welcome to thecurriculum for Built Environment Specialization. This specialization
course is taught in Bootcamp mode. Bootcamps are 12 weeks, intense learning sessions designed to
prepare you for the practical world z ready for either industry or becoming an entrepreneuw. You will

be assisted through the course, with developmerbased assessments to enable progressive learning.

) 1 OEEO AT OOOAnN Ul 661 1 I AAOI ET x o}| AGuE | A
facilities/surroundings that provide the setting for public health.

Leading to the successful completion of this bootcamp, you shall be equipped to either do an internship
at an organization working in Built Environment related industry or do a project in Built Environment.
After the completion of your Diploma, youshall be ready to take up roles like Junior Engineer, Facility

Manager, Environmental Engineer, Water Analyst, Green Engineer.

This course will teach you Fundamentals of data collection, data analysis, forecasting, design,
evaluation, estimating and costig, management and maintenance of different components of Water
supply, Waste water and Solid waste Management System. Details of the curriculum is presented in the

sections below.

Pre-requisite

Before the start of this specialization course, you would havempleted the following courses;

In the 1st year of study, you would have studied Engineering Mathematics, Communication Skills,
Civil Engineering Graphics, Statistics & Analysis, Basic IT Skills, Basic Surveying, Fundamentals of
Electrical and Electronic Engineering, Project Management skills, Construction Materials,

Environmental Sustainability.

In the 2nd year of study, you would have studied Engineering Mechanics and Strength of

Materials, Modern Surveying, Construction Techniques, Building Drawing ing CADD, Concrete
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Technology, Building Estimating and valuation, Site Management, Design and detailing of RCC

structures.

In this year of study, you shall be applying your previous years learning along with specialized field of

study into projects andreal-world applications.

Course Cohort Owner
A Course Cohort Owner is a faculty from the core discipline, who is fully responsible for one specialized
field of study and the cohort of students who have chosen to study that specialized field of study.
Guidelines for Cohort Owner
1. Each Specialized field of study is restricted to a Cohort of 20 students which could include
students from other relevant programs.
2. One faculty from the Core Discipline shall be the Cohort Owner, who for teaching and learning i
allied disciplines can work with faculty from other disciplines or industry experts.
3. The course shall be delivered in boot camp mode spanning over 12 weeks of study, weekly
developmental assessments and culminating in a mini capstone.
4. The industry sesson shall be addressed by industry subject experts in the discipline only.
5. The cohort owner shall be responsible to identify experts from the relevant field and organize
industry session as per schedule.
6. Cohort owner shall plan and accompany the cohort fany industrial visits.
7. Cohort owner shall maintain and document industrial assignments, weekly assessments,
practices and mini project.
8. The cohort owner shall coordinate with faculties across programs needed for their course to
ensure seamless delivery aper time table
9. The cohort owner along with classroom sessions can augment or use supplementally teaching
and learning opportunities including good quality online courses available on platforms like
Karnataka LMS, Infosys Springboard, NPTEL, Unacademy, SWWKY, etc.

Course outcome: At the end of the semester students will be able to,
1. Interpret Built Environment and evaluate the need for efficient built environment to achieve
Sustainable Development.
2. Asses the quality of water, waste water, solid waste @&r BIS, WHO and interpret their relation

to public health.
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3. Analyze, design and optimize the components of Water Supply system, Waste water and Solid

waste Management system.

~

4. 71 OE xEOE ADPDOI DPOEAOGA OiT106h O1 £0x AOA

and management of built Environmat.

O AT A

Qu
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Week | CO | PO | Day 1st Session (9am to 1pm) 2nd Session (1.30pm to 4.30pm)
Water  Supply  system: Need,
Ol}jectiyeg Scenarig on Water I?ejicits il
)T AEA8 7AO0AO AT A
Built Environment:  Introduction, need, schemes, Roles and Responsibilities
types, public health and sustainable buill Engineers, Job Opportunities.
environment. ~ Sustainable  Developmen Water  measurement  units  and
"1 A1 60O j 3¢' 6008 C(_)nverS|0n. .
Simple problems on conversion of
Audio - Video Presentation. water quantities.
Case Exercise: Case Exercise:
13 |12|1 |1 conduct a Survey of nearby locality an 2. Conduct a Survey of nearby localit
prepare a report on: and prepare a report on:
(A) Different types of Built Ervironment. (A) Existing water supply scheme anc
(B) Prioritize types of built environment ?Nu?ngty C|>f yvaterdsupplyln%. . |
based on pUb|IC health and JUStIfy ote: ‘onc usions a.n rgcommen ations are mus
1 (Note: Conclusions and recommendations are must) 3.Outline the highlights of JalaAmruth
References: Water Supply SchemeKarnataka.
3$"' @K¥H 17 GOALS | Sustainable Developme] Refererces:
(un.org) 1. Central Public Health and Environmenta)
Engineering organization;_Manual on Water
Supply and Treatment- 1999:Central Public
Health & Environmental Engineering
Organization (CPHEEOQ), Govt of India
Sources of Water: Sizing-the challenge:
World water distribution, Natural and Water demand.
artificial Sources of water their availability, 1 Components.
characteristics and Selection of sources, Usq 1 Factors affecting.
13 |12/2 of Water, Water supply key issues. Y Fluctuations.

THE RAINWATER
STORAGE) BILL, 2016

(HARVESTING AN

Case Exercise:

Design period and design population
population  forecasting methods,
percapita demand, Demand forecasting
and Design Capacities. Accuratf
population forecasting.



https://sdgs.un.org/goals
https://sdgs.un.org/goals
http://cpheeo.gov.in/cms/manual-on-water-supply-and-treatment.php
http://cpheeo.gov.in/cms/manual-on-water-supply-and-treatment.php
http://cpheeo.gov.in/cms/manual-on-water-supply-and-treatment.php
http://cpheeo.gov.in/cms/manual-on-water-supply-and-treatment.php
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4.Conduct a Survey of nearby locality t
identify sources of fresh water. Case Exercise:
5.Prepare a report on Rain water harvesting 7.Colkect water demand and supply datg
and Desalination. of your district for a period of 10 years
6.Estimate the quantity of rain water can bg and analyse.
harvested from building roof top. 8. ldentify the factors affecting the
(Note: Conclusions and recommendationare must) variation between the actual
References: ; ;
1 Desalination:lVRCL popu_latlon ar_ld forecasted populatlon.
; o . (Note: Conclusions and recommendations are
2..Ra|nwate.r Harvesting: RWH _starting page.pmd must)
1|r|cen.gov.|n) References:
1. An Analysis of Demand and Supply of Wate
in_India | Bhat | Journal of Environment and
Earth Science (iiste.org)
Conveyance from the source:
Practice problems on population forecasting Collection of water from sources.
Surface water Intake system, Intake
Case Exercise: Structures-Function  and location
9.Using population data of nearby locality criteria.  Subsurface water intake
5 5 find. (Specify the nature of locality) system.. Well interferences, well losses 1
(A)Forecasted population. and Efficiency.
(B)Forecasted total demand. _
(C)Allocation of water for various demand Case Exercise:
as per codal provisions. 10.Suggest a suitable intake structurej
(Note: Conclusions and recommendations are must) for various types of surface water
sources.
Water Conveyance: . o o
. . Design of pipe lines, Losses in pipes ar
Pipes and conduits for water supply . LT
pi terial dselect Hvdraul ¢ factors affecting losses. Laying, jointing
3 1,3 f Ip€ ma enaé an sefec on, ydrau IS O and testing of ppes, appurtenances 3
oW N pIpes-L-auses of pressure drop In pips Defects in pipes and remedial measure
lines and remedial measures. Darey
Weisbach equation in design of pipe lines.
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https://www.iiste.org/Journals/index.php/JEES/article/view/13993/14015
https://www.iiste.org/Journals/index.php/JEES/article/view/13993/14015
https://www.iiste.org/Journals/index.php/JEES/article/view/13993/14015
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Developmental assessment: (Suggeste
assessmert200 second presentations, as
video. Lecturers evaluate on Communication Assessment Review and correctivg
1,3 |13 Comprehension, Commitment. Followed by action 3
Q & A session oreach presentation)
Submission of weekl case exercises.
Industry class: Per capita demand and factor
13 |1,3 affecting it. Estimation of total quantity of Industry assignment
water required for a town.
Pumps:
Types and capacity of pumps, Energ
efficient pumps, Selection of pumps
pumping stations, Booster pumping
stations.
PEER REVIEWFocused group discussion of Case Exercise:
13 industry class. 11.Conduct a market survey anc 2
’ 2,3 i &AAOI OU OEAI I A prepare a report on types of pipes, pipe
performance using rubrics) fixtures and its applications and
suitability.
2 12.Conduct a market survey ang
prepare a report on types of pumps
available ad its applications and
suitability.
Water Storage: . _
Raw water storage, Treated water storage Water Samp"“g and Ana.IyS|s: _
Location,  Geometrical  design  an( Types, Sampling location, Sampliny
Construction of storage Reservoirs. frequency, Sample collection
1244 Practice problems on Reservoir capacity Automatic sampler, On spot analysis 2
Estimation. Sample preservation, Analytical
methods and Instrumental techniques,
Case Exercise: Data handling and reporting.
Department of Collegiate & Technical Education Bengalwb60001 Pagel03
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13.Design the size of raw and treated wate Demonstrate Collection of Water
storage Reservoirs. (Note: Conclusions and Samples: Surfae, Running and Grounc
recommendations are must) water samples.
(Collect sufficient amount of water for Physical,
Chemical and biological examination.)
Analyse the collected water sample fol
Physical, Chemical  and biologicg Physical and Chemical parameters.
examination of water. Physical Parameters: Colour, Taste
Preparation of standard chemical solutions and Odour, pH, Turbidity, Total
1,2,4| 3,4 required for physical and chemical analysig Dissolved solids. 3
in the laboratory. Reference: IS 10500 (2012): Drinking water
(cgwb.gov.in)
Compare the result with BIS and interpretthe
result.
Virtual Lab: Virtual Labs (vlab.co.in)
Chemical Parameters: Total Hardness,
Calcium hardness, Magnesium Hardnes em A en m iAo o ~
Chlorides, Nitrates, Fluoride, Sulphates, Iron #_ I'I OF .I OAOEI | . A& AL
. . . Virtual Lab: Virtual Labs (vlab.co.in)
Residual chlorine and chlorine demand
12434 Calcium, AC'_d'ty’ Alkal|n|ty and other Compare the result with BIS and interpretthe 3
14 ’ relevant chemical parameters. result.
Reference: 1S 10500 (2012): Drinking water
(cgwb.gov.in)
Virtual Lab: Virtual Labs (vlab.co.in)
Compare the result with BIS and interprethe result.
200 second presentations, as video
Lecturers evaluate on Communication
Comprehension, Capacity to Learn Allocation of grades.
12434 Commitment. Followed by Q & A session 0 Assessment Review and corrective 3
each presentation. action
Submission of week2 case exercises.
Department of Collegiate & Technical Education Bengalwb60001 Pagel04
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Industry ClassBiological analysis of water. , .
1,2,4|34 Virtual )I/ab: Virtual Lgbs (vlab.i/:o.in) WeeKly industry assignment.
Water Treatment units:
Screening and aeration:
Introduction, Selection, Application,
PEER REVIEWFocused group discussion or| Operation and Process control.
12 |23 ?ndus’trx class. L Sedimentation:
' ’ { &AAOI OU OEAI I A Introduction, Selection, Application,
performance using rubrics) Design of sedimentation tank, 1
Operation and Process aatrol.
Practice Problems on Sedimentation.
Demonstrate relevant videos.
) ) Filtration  process: Introduction,
Coaqulat_lon and Floccu_latlon: o Filtration theory and principle and
Intrpduqtlon, Selectlon, Application, Selection criteria.
Estimation of optimum dosage of coagulant 1 Slow sand filters
3 1,2 |2 Operation and Process control. : bl ' 1
Practice Problems on Estimation of optimum T R.apld sanq Ier.
dosage of coagulant. 1 Filter medl_a and components.
Demonstrate relevant videos. T Pressure filters.
Demonstrate relevant videos.
Disinfection. Design of Water Distribution
{ Chlorination network:
 Ozone and UV disinfection. 1 Systems of Water distribdion
1 Advanced and alternate treatment networks.
systems. 1 Methods of water supply.
1,2,3| 2,4 f Advanced oxidation processes an( 1 Analysis of Water Distribution
Membrane process. Networks.
1 Water softeners. 1 Types of layouts and their 3
1 Sludge management. _ suitability. _
Practice problems on chlorine demand. Practice Problems on Pipe flow.
Case Exercise: Case Exercise:

Department of Collegiate & Technical Education Bengalwb60001
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14. Suggest appropriate treatment for the 15. For a selected locality Suggest
water sample if needed. (Refer Data fron suitable water supply system and
Week 2,Day 4) designwater distribution network.
1 Water Losses in the Watel Software for water distribution
Distribution System. networks design and  analysis
1 Water balance for water loss (Hydraulic Simulation)
Assessment and performance
Indicators. 1 Necessity of Hydraulic
1 Water loss Detection and control. Simulation
13,4|57|4 1 Continuous (24/7) water supply f Challenges of Hydraulic
systems. simulation 3
Case study on 24/7 water supply Demonstrate EPANET/
systemKarnataka: Three Towns Pilot 24/7 WaterGEMS/LOOP4/FLOW and othe
Water Supply (worldbank.org) O £#OxAOABO8
Practice problems on water audit and water
loss Estimation.
CIE X Written and practice test Assessment Review and corrective
1,34 5 . , : 3
Submission of week3 case exercise reports. action
Industry classImportance of water quality
analysis and monitoring. :
12,412 |6 Possible outbreaks of waterborne ang Industry weekly assignment
induced diseases.
Get familiar with the commands and
. . step by step procedure. (Assumed data
PEER REVIEWFocused group discussion of :)T yPro'ZcFi Set u (
industry class. & -
4 4,711 i & AAOI OU OEAT | A { Drawing the network. 3
4 performance using rubrics) 1 Se_ttlng_ the properties of the
object in the model.
1 Save the project.
4 472 Smart .Water Supply and monitoring
system: 2
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Need, Concept, Objectives. 1 Modern smart water systems:
1 Automation in Water supply systems IoT and Sensing devices.
and case study. 1 Smart water metering and
monitoring systems.
Economics of water supply systems
1 SCADA in water supply network Capital and Operational cost of watel
monitoring: Concept, HMI. supply system, Water Pricing.
Case study on SCADAStudy tour_Navi
Mumbai Nagpur for 24x7 _ SCADA 16 A Case study and Practice problems o
1,4 |47 2013.pdf (pas.org.in) water pricing. 3
Case Exercise: .
16. Comparative analysis of conventional an Water reuse for multipurpose usages
smart water management. (3R concept) with different modes and
strategies.
Field Visit to Water Treatment Plant and Field Visit to Water Treatment Plant
23 |2 o o 3
distribution network system. and distribution network system.
200 second presentations, as videg
Lecturers evaluate on Communication
5 Comprehension, Capacity to Learn Assessment Review and corrective 3
Commitment. Followed by Q & A session 0 action
each presentation.
Submission of week4 case exercises.
)y T AOOOOU Al AOOq 31
4 4,7 distribution network design. Weekly Assignment
Smart water supply and monitoring system.
_PEER REVIEWFocused group discussion of Waste Water Management System:
5 1 15 industry class. A Ay Need, Waste water impact on 2
’ i &AAOI OU OEAI I A - 5 &
. : environment and ecosystem3 $' 0 O
performance using rubrics)
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Waste water Wastewater treatment
new directions and concerns.
Job opportunity, Role of Engineer.
Audio Video presentation on
1 Need of waste water
management sgtem.
1 Waste water treatment process.
Reference:
CPHEEO ManualManual on Sewerage anc
Sewage Treatment Systems- 2013:Central
Public Health & Environmental Engineering
Organisation (CPHEEOQ), Govt of India
Introduction: Sewer appurtenances:
Technical Te_rms used, Sources oWwaste 1 Types
water generation, Types of waste water. 1 Suitability
Case Exercise: E IMOz;Z?iZTé
13 |1,2 17.Visit nearby locality to identify and ; 1
prepare a report on. T Con;tru_cﬂon.
1 Sources and types of waste water an (1355?: Exermse_.d il building S
their characteristics. . roraresl ential building Sugges
f Waste water management system. swta_ble type of sewer appurtenances
(Note: Conclusions and recommendatiaos are must) required and specify location.
Design and construction of sewers: Hydraul ics of sewers: Depth of flow,
Estimation of quantity of sewage, Populatior| Variability of flow, limiting velocity,
forecast, Design period, Per capita sewag Seltcleansing and Maximum velocitieg
1,3 |3 generation, Appropriate peak factor. of sewer. Determination of velocity and 1
Case Exercise: discharge.
19. Estimate quantity of sewage generate Simple problems on design of sewers.
for a selected locality. Case Exercise:
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20. Design a sewer for a selecte
nearest orgoing project.
Collection, Conveyance, Treatment
and Disposal of waste water.
Surface and storm water drainage : Sewerage system:
Determination of Storm Water Flow, RurOff 1 Types: Separate, Combined an
CoEfficient, Time of Concentration, Partially Separate Systems.
Empirical Formulae for RunOff. 1 Working principle.
Problems on Design of Storm Water Sewer 1 Suitability
Systems. 1 Types of sewers. 3
1,3 . .
Case Exercise: Method of Conveyance:Gravity, Low
21. Estimate quantity of storm water runoff Pressure and Vacuum.
flow for a selected locality anddesign storm Case Exercise:
water sewer. 22.Suggest suitable type of sewerag
system and sewers for a selectel
locality.
Reference: (1007) Wastewater Collection |
Method of conveyance YouTube
13 CIE Z Written and practice test Assessment Review and correctivg 3
Submission of weekb case exercise reports. action
1.3 Industry class-Repairs and maintenance o Industry weekly assignment
sewerage systems.
Waste water characteristics:
. . Physical, Chemical and Biologicg
PEER REVIEWFocused group discussion of chgracteristics Source spe%ific(
!n(ilgtjsﬁfryﬁ\%a‘lssb 0 OE AT i A wastewater characteristics.
6 2,5 } . : 1 Sampling technique. 1
performance using rubrics) 1 Sample preservation
1 Analytical methods and
Instrumental techniques
1 Data handling and reporting.
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Collect and Read IS code for wasi
water analysis.
Demonstrate Collection of waste Watel
Samples
Analyse the collected wastewatel
sample for Physical and Chemice
parameters.
Preparation of standard chemical solutions égﬁ;ﬁ?'s_r;r;pg:‘aﬁ'fsl anzargrggltﬁrsé
2,5 :E?ngsbl;?;t%hyswal and chemical analysis Turbidity, Total solids, Suspended
Y- Solids, Dissolved Solidsyolatile solids, 2
fixed solids,Settleable Solids.
Virtual Lab: Virtual Labs (vlab.co.in)
Compare the result with BIS ang
interpret the result.
Analysis of Chemical Parameters:
Chlorides, Nitrogen, phosphorus, Acidity,
Alkalinity, Residual chlorine and chlorine Continuation of Chemical Analvsis ol
dema_nd, DO, COD, BOD and othelevant waste water. y
3 chemical parameters. Virtual Lab: Virtual Labs (vlab.co.in) 5
Reference:
Virtual Lab: Virtual Labs (vlab.co.in)
Compare the result with BIS and interpret
the result.
Wastewater treatment: Objectives,
Continuation of Chemical Analysis of wast Unit _Operatlons and Processe_s
water. Selection of treatment processes, Onsit
13 Virtual Lab: Virtual Labs (vlab.co.in) sanitation, grey water harvesting.
Reference: LIQUID WASTE MANAGEMH 1
SYSTEMS IN___RURAL TAMIL _ NA[
(swachhbharatmission.gov.in)
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200 second presentations, as video
Lecturers evaluate on Communication
Comprehension, Capacity to Learn . .
. . Assessment Review and correctivg
1,3 Commitment. Followed by Q & A session 0 :
. action
each presentation. 3
Submission of week6 case exercise reports.
13 Maintenance of sewers, safety precaution Industry weekly assianment
' and Hazards. Wastewater pumping. y y 9
Primary treatment of Sewage:
PEER REVIEWFocused group discussion of Principles, functions and design of
industry class. o sewage treatment unitsscreens, grit
1,3 i &AAOI OU OEAI I A chamber, Skimming tank, 1
performance using rubrics) Sedimentation tanks. Construction,
Operation and Maintenance aspects.
Secondary  treatment of  sewage: Anaerobic Treatment. _
Objectives,Selection of Treatment Methods Sludge treatment and disposal
Principles, Functions. Objectives, Sludge characterization
Thickening, Sludge digestion, Bioga
7 3 (Activated sludge process: Conventional recovery, Sludge Conditioning ang 1
completely mixed, extended aeration. Dewatering, Sludge drying beds
(ilAerobic  attached growth  system: ultimate residue disposal.
Trickling  filters,  Rotating  biological
contactor, waste stabilization pond.
Terti . sand and vated Effluent Disposal:  Dilution, Self
ertlary_treatment. _>and an activate purification of streams, factors affecting
carbon filter and chlorination. e : :
. self-purification. Disposal in Sea water,|
3 Explore reuse of tertiary treated waste . 1
water. Disposal on Lands. Recycle ¢
Case Exercise: wastewater.
Case exercise:
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23.Estimate quantity of fresh water 24 1dentify the disposal
consumption can be reduced by reusing method/system of treated wastewater
treated wastewater. in your locality.

Continuation.
Rural Sanitation: Low-cost treatment
process, working principle and geometric Case exercise: Explore innovativq
3 5 |4 design of septic tank for small communitieg 2 2 | methods of converting waste to 2
in rural and urban areas, two pit latrines, ece beneficial.
toilet and soak pits.
3 5 CIE g Written and practice test Asgessment Review and correctivq
Submission of week?7 case exercise reports. action 3
13 |2 |6 Operation and maintenance of wastewate 3 2 | Industry weekly assignment
treatment plant.
PEER REVIEWFocused group discussion of
4 4711 ?ndus,trx class. o 4 Application of SCADA in waste wate 1
’ i &AAOI OU OEAI I A treatment.
performance using rubrics)
4 3 |2 Project 1 7
34 |3 |3 Water supply and waste water Management Project. 7
1.Examination of sources of water supply and water quality analysis.
2.Calculation of quantity of water required based on existing and future projected population fc
8 a village.
3.Preparation of village map and location of sites for gund level
4.Longitudinal section along proposed pipe line.
34 |3 |24 5.Block levelling for overhead tanks 7
' 6.Underground drainage system surveys for laying the sewers.
7. Block levelling for Water Treatment plant.
Drawings to be prepared
1.Plan of water supplyiine, sewer lines in village map
2.L/S of water supply and sewer lines
Department of Collegiate & Technical Education Bengalwb60001 Pagell2
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3.Block levelling placing overhead tanks
4.Block levelling Placing WTP
Instructions: 1. At least one of the above should be done by using TOTAL STATION 2 Proct -
1 Report should be attached with field book, calculation sheets, all plans/drawings, estimates |
earth work and structure in spread sheet and should be submitted in the form of Hardcopy ar
softcopy.
200 second presentations, as video
Lecturers evaluate on Communication
Comprehension, ~ Capacity —to  Lear Assessment Review and corrective
3,4 Commitment. Followed by Q & A session 0 : 3
i action
each presentation.
Submission of week8 case exercise reports.
1,3 Wastewater Treatment Plant Visit Industry weekly assignment
Solid Waste Management System:
PEER REVIEWFocused group discussion or] Introduction, Need, Impact, early waste
industry class. disposal. ,
. i @AABI OU OEAI I A Splld waste Management Hierarchy. )
performance usingrubrics) Video demonst_ratlon on
1.Impact of solid waste.
Review progress of Project -1 2.Solid waste management system.
Reference: Solid Waste Management Rule!
9 2016 2 Vikaspedia
Sources.,. Classifiqation, Characteristics ar Factors affecting waste generation
composition of solid waste. Units of quantity measurement and
Case Exercise: method of Quantity estimation.
23. Identify types and sources of wasts (Note: Conclusions and
3 generation in your locality/Institution. recommendations are must) 2
(Note: Conclusions and recommendations Case Exercise:
are must) . o 24. Estimate the quantity of solid waste
Reference:Swachh Bharat Mission Gramin, Ministry c
of Drinking Water and Sanitation generated at your institution based on
Department of Collegiate & Technical Education Bengalwb60001 Pagell3
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CPHEEO Manual on Muncipal solid wast
management;Partl1(1).pdf (cpheeo.gov.in)

their characteristics and composition

separately.
9 Collection routes.
1 Separation and reduction of solid 9 471710 AT A ANOEHt

waste at source
1 Storage Selection and function of

1 Designing collection system:
1. Determining number of

industry class.

containers. vehicles
1 Collection: Frequency of collection 2. Determining vehicles time
Factors affecting collection, on the route
4 3 |3 Segregated collection, collectior 3. Routing
methods. Case Exercise:
Case Exercise: 26. Identify the suitable vehicle to
25. Prepare presentation on the method o transport solid waste from source to
solid waste storage facility provided at your transfer station based on the quantity 1
institution and present. Suggest suitablg estimated for a selected location.
storage facility if not available. (Note: Conclusions and recommendations arg
(Note: Condusions and recommendations are must) must)
Transfer and Transport: Need for transfer ;?;Isds t‘)’\; e;::]ecegeneratlon rate. Material
operation, Transportation vehicle with their o . .
. . Transfer stations: Meaning, Function
capacity working. necessity, location, types
34 |2 |4 Case Exercise: 4 » YPES. 1
commercial information about tools uaed for Cast: SGy 14RTERI2I6A_Cinst Sy
collection of solid waste on Municipal Solid Waste Managemen
' in Solapur.pdf (assam.gov.in)
34 5 CIE 4z Written and practice test Assessment Review and corrective 3
Submission of week9 case exercise reports. action
4 3 |6 De5|gn of a new waste C_ollectlon systeand Industry weekly assignment
collection route optimization.
10 3 2 |1 PEER REVIEWFocused group discussion of Processing of municipal solid waste: 2
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i &AAOI OU OEAI I A
performance using rubrics)

Review progress of Project -1

Purpose, Methods and  waste
minimization, recovery, recycle and
reuse (3R) of materials from solid
waste, volume and size reduction
biological processing.

Case Exercise:

28. Prepare a report on the common
types of materials recovered from
MSW.

Treatment methodologies:

Various Methods of waste treatment.
Biological Treatment (waste to wealth):
Aerobic and anaerobic process, principle
methods of aerobic composting. Factor
affecting.

Demonstrate Techniques of Composting
Windrow composting, aerated static pile

Visit to nearby composting unit and
Understand
1 Estimation of degradable solid
waste.

4.Preapration of drawings in CADD, BOM, BOQ and Cost eation.

5.Use reclaimed material for construction.

3 composting, Horizontal reactor, 1 Design of composting pit 3
Mechanical/in vessel system, agitated bir 1 Processing of degradable solig
system, backyard composting. waste.
1 Operation and maintenance.
Case Exercise: Analyse and select suitak
composting technique for treating solid
waste generated at your institution (Project
2).
3,4 Project -2 At the end of 13t week there shall be a waste to wealth/waste to energy system 7
executed.
1.Estimation of waste quantity.
2.Design of the system.
3,4 3.Preparation of project2 schedule (Project duration is two weeks) 7

Department of Collegiate & Technical Education Bengalwb60001
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200 second presentations, as vided
Lecturers evaluate on Communication
34 Comprehension, Capacity to Learn Assessment Review and corrective 3
' Commitment. Followed by Q & A session 0 action
eachpresentation.
Submission of week10 case exercise reports
Measures to minimise production of waste al
4 source. Importance of 3R concept i Industry weekly assignment
achieving sustainability.

Thermal Treatment (waste to energy) :

Need and comparison with other

methods.

PEER REVIEWFocused group discussion of 1. Incineration: About process, types o
industry class. incinerators, Design Consideration
3 i & AAOI OU OEAI I A products of incinerator process with )
performance using rubrics) their use.
Review progress of Project -1 and Project - Case Exercise:
2 29. Prepare a PPT and Present th
working principle and process of
Biomethanation and Refused derivec
11 fuel (RDF).

Land filling method and operationArea
2.Pyrolysis: About process, products o method, Trench method and ramp
pyrolysis process, advantages an method.
disadvantages. Composition, characteristics,

Case ExercisePrepare a report on the impact] generation, movement and control of
3 of thermal treatment on environment. landfill gas. 1
Ultimate disposal: Composition, formation, movement and
Land filling: Concept, necessity, Problem control of leachate in landfills.
associated, Siting considerations, stages
landfill, Landfill types. Layout and preliminary design of
landfills, landfill closure andfinal cover
Department of Collegiate & Technical Education Bengalwb60001 Pagell6
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Biomedical waste management: Industrial waste  management:
Introduction, sources and generation, Introduction, varieties of industrial
3 classification, Issues, Managemer waste, issues, control measures fo 2
technologies. industrial waste, Recycling of industrial
Collect and read: Bio medical wasts waste.
management rules 2016.
Construction and demolition waste:
Introduction, origin, major
E-Waste Management: Introduction, components, issues, Onsity
Verities of Ewaste, Dangers of HRvaste, management, Processing and recover)
3 Recycling of Ewaste, Disposal of Bvaste. markets for C & D waste, landfill 2
Collect and read: Evaste management rules disposal.
2016. Collect and read: construction and
demolition waste management rules
2016.
CIE & Written and practice test
3 Assessment Review and correctivg 3
Review progress of Project -1 and Project - action
2
Present scenario, Legal aspects, Rulg
regulations and guidelines for various waste Industry weekly assignment
management.
Agricultural  waste: Introduction,
PEER REVIEWFocused group discussion or source,
industry class. Effects, management, creating wealtl
12 13 i &AAOI 0_0 _ OEAI I A from agricultural waste, disposal, 5
' performance using rubrics) Reference for creating wealth from
Review progress of Project -1 and Project - agricultural waste: CreatingWealth-
2 From-Agricultural -Waste.pdf
(icar.org.in)
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Health aspects during handling ang System of waste management to b
processing. Health problems during times o adopted, measures to be taken to bring
segregation, recovery, recycling and reuse ( about a change in public behaviour
13 |27 solid waste. enforcement 3
Public  involvement and community Reference CPHEEO chapteiChapter
participation:  Strategy to community XVIIl - Community Participation.PDF
participation. (cpheeo.gov.in)
o . . Site visit to waste segregation and
Site visit to wastesegregation and processing : . . .
. : ) ) : processing unit/Incineration
unit/Incineration plant/pyrolysis/ Landfill : \
13 |2 . . . plant/pyrolysis/ Landfill area to 3
area to visualize the waste processing an . , .
: ; visualize the waste processing and
disposal technique : .
disposal technique
Conduct a public awareness program o Conduct a public awareness progran
13 |5 Water, waste water and Solid waste on Water, waste water and Solid wastg 3
management system. management system.
200 second presentations, as videg
Lecturers evaluate on Communication . .
: . Assessment Review and corrective
1,3 Comprehension, Capacity to Learn action
Commitment. Followed by Q & A session 0
each presentation.
Waste to energy: Power generation, energ
recovery, blending with construction
13 |5 materials, governmental, norgovernmental Industry weekly assignment
activities and roles under solid waste
management.
PEER REVIEWFocused group discussion or Project
industry class. g) ldentification of the problem
i &AAOI OU OEAI I A statement (from at least 3 known
13 performance using rubrics) problems) the students would
Review progress of Project -1 and Project - like to work as part of the project
2 Z either as provided by faculty or
Department of Collegiate & Technical Education Bengalwb60001 Pagell8
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Internship as identified by the student.

g) Secondary research on various Document the impact the project
industries and their operations to will have from a technical, social
identify at least 3 companies along and business perspective.
with the areas of work interest and h) Design and develop the project
develop an internship plan that clearly solution or methodology to be
highlights expectations from the used to solve at least one of the
industry during the internship. problems identified.

h) Design and develop a cover letter for Prepare a project plan that will
an internship request to all 3 include a schedule, WBS, Budget and
identified companies and the resume known risks along with strategies to
to be submitted to potential mitigate them to ensure the project
companies. achieves the desired outcome.

Prepare for an internship interview to

highlight your interests, areas of study,

career aspirations and personnel

competence z including the areas of

learning you expect to learn during

internship.

CIE & Comprehensive assessment based on mini project (Only practie®ay 6

CIE and SEE Assessment Methodologies
CIE Assessment Assessment Mode Duration Max Marks
In hours
Week 3 CIE I Written and practice test 4 30
Week 5 CIE Z Written and practice test 4 30
Week 8 CIE X Written and practice test 4 30
Week 10 CIE 4 Written and practice test 4 30
Week 12 CIE T Written and practice test 4 30
Week 13 Assessment for Project or Internship 4 30
On line Course work (At least one related to the specialization) 30
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Portfolio evaluation (Based on industrial assignments and weekly developmental assessment) * ‘ 30

TOTAL CIE MARKS (A) 240

SEE 1- Theory exam (QP from BTE) Conducted for 100 marks 3 hour duration reduced to 60 3 60
marks

SEE 2 Practical 3 100

TOTAL SEE MARKS (B) 160

TOTAL MARKS (A+B) 400

* The industrial assignment shall be based on pedo-peer assessment for a total of 10 marks (on a scale of 1 to 10) and in the event of a
group assignment the marks awarded will be the same for the entire group, the developmental assessment will be ftotal of 20 marks

and based on MCQ/case study/demonstration and such other assignment methods

Scheme of Evaluation for CIE 6

SINo | Description Marks
1 Project report 10
2 Project presentation 10
3 Viva voce 10
Total 30
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Scheme of Evaluation for SEE 2

Sl. No | Description Marks

1 Case submission 20

2 Case presentation 20

3 Case innovation 20

4 Result 20

5 Viva voce 20

Total 100
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Case Submission / Content Evaluation Rubrics
Evaluation n
aluatio 5 4 3 5 1 Student
Parameters Score
Identifies .
. Identifies and e
e L and Identifies and Identifies and e
Identification understands Identifies limited
) understands | understands most understands a few| .
of the main . o some of the : : issues
) all the main of the main issues | . : of the issues in the| . 5
issues / . . . issues in the in the problem
issues in the | in the problem problem
problem problem statement
problem statement statement
statement
statement
- Superficial
Insightful . :
. Thorough analysis | analysis of some| Incomplete .
Analysis of and thorough : : : No analysis of the
. ) of most of the of the issues in analysis of the . 4
the issues analysis of all | . ) issue
: issues the problem issues
the issues
statement
Well
Comments
. documented,
on effective .
. reasoned and| Appropriate, well .
solutions / . Superficial and / .
. pedagogically| thought out ; ) Little and/or
strategies . or inappropriate | . )
. appropriate comments about : inappropriate :
(The solution . solutions to : No action to all
. comments on | solutions, or solutions to all of | . .
may be in the : some of the ) . issues in the 2
solutions, or | proposals for ; : the issues in the
problem . issues in the problem statement
proposals for | solutions, to most of problem
statement . : . problem
solutions, to the issues in the statement
already or . : statement
all issues in problem statement
proposed by
you) the problem
statement
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Excellent
research into
Links to the issues Good research and | Limited
course with clearly documented links | research and Incomplete No research or
learning and | documented | to the materials documented research and links | links to any 3
additional links to read during the links to any to any reading. reading
research course course readings
learnings and
beyond.
Total 14/20
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Case Presentation Evaluation Rubrics
Evaluation 5 4 3 5 1 Student
Parameters Score
Clear flow of .
Very_clear and ideas Most ) ideas flow| 514 tg No flow in
concise flow of but is lost at
- Demonstrates . e follow the the
. ideas Demonstrateq . . times Limited : -
Delivery & - . interest in the . flow of ideas presentation
: passionate interest . evidence of 4
Enthusiasm : : topic and ) : Lack of Poor
in the topic and interest in and . :
: engagement . enthusiasm presentation
engagement with ith class / engagement with ) .
class / examiner with class the topic and interest skills
examiner
. Poor visuals
;/:]Sduzl)i[zlr'l]gg]dented Limited use of used and some
. ) Useof visuals visuals loosely No use of visuals are not
Visuals comprehension of . lated to th : 2
the issues in unique related to the topic | related to the visuals easy to .
Wavs topic understand its
y relevance.
gusfs ;;agrec:) e;feCtS Uses stage effects
sound ef?ec'?s 1and such as props, Limited use of
<peech ’ sound effects, and | stage effects
mpodulation ina speech and/or used in a
. modulation in an manner that did
. unique and . No use of stage Poor stage
Staging , effective manner not enhance the 5
dramatic manner d di ¢ effects effects usage
that enhances the to extend the un _erstan ling 0
understanding of understanding of | the issues in the
the issues in ?he the issues in the problem
problem problem statement.
statement. statement.
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SE;(I(i::rl:tegitsacEgsion Questions and Questions and
oints that discussions discussions
Involvement of gluci dated material addressed addressed Little or no Did not
the class/ to develop a dee important important attempt to engage the
Examiners un del’StaI’Fl) din P| information that superficial issues | engage the class /
1 Questions ApDrooriate agnd developed of the problem class / examiner and 1
{ Discussions in?g inpative understanding statement examiner in poor
1 Activities acti\gllities used to Appropriate Limited use of demonstrating listening
extend activities used activities to their learning skills
o to clarify clarify
understanding in a : .
creative manner understanding understanding
Total 12/20
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Case ResultsEvaluation Rubrics
Evaluation 5 4 3 2 1 Student
Parameters Score
The topic was well 4
researched and all
information and , The topic was
. The topic was .
data included are researched but The topic was
researched and . .
accurate and from . : information and data | researched and :
) most information Desired
reliable sources of were only partly data were not
: S and data were : . results not
information like : from reliable from reliable .
o from reliable obtained, but
high impact sources of sources.
: sources of ; . some relevant
journals . . information. The proof was not
Problem information. The ) research was
standards, etc. The proof was not backed up with
outcome proof was backed . . done.
The proof was . fully backed up with | data, analysis or
up with good data . Outcome not
enough backed up : good data or reasoning as s
: and reasoning as ; . obtained as
with accurate data, : reasoning as taught | taught in the class.
. taught in the class. | . . per the
analysis and , in the class. Partial | Some outcome .
. Outcome achieved : . problem brief
reasoning beyond outcome achieved as| obtained as per
: as per the problem :
the classlearning. : per the problem the problem brief
. brief .
Outcome achieved brief
beyond the
problem brief
Made effective use | Made good use of 3
of class principles, | class principles,
b P P b . Made some use of
. models and models and theories o - Poorly
Application of : L class principles, Made limited use :
: theories. Some creative ideas o applied class
class learning o models and of class principles,| """
. Also used creativity | were explored to . principals,
in problem ) . . : theories No models and
. to find effective find desired outcome L . models and
solving . e creative ideas or theories :
results appropriate | but within the theories
i models explored
to industry beyond | framework of class
class learning. learning
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Queries Excellent Good response to Satisfactory Limited Poor or no 2
response to . response to
Response to guestions and response to response to :
comments and . . . ) ) guestions and
Class / ) ) . discussions with guestions and guestions and .
. discussion with . . . . ) . . did not
Examiners . some connection discussions with discussions with - .
\ appropriate e participate in
Queries content supported made to limited reference to | no reference to the
bp theory/research theory/research theory/research : .
by theory/research discussions.
Provides adequate Provides limited Hr?)?/irc]iztd ’
Provides detailed | Provides 9 and somewhat b ;
: ) and mostly . appropriate
. and appropriate appropriate : appropriate .
Conclusions . . appropriate . conclusions
conclusion for the | conclusion for the . conclusions for
conclusions for the for the
problem statement | problem statement the problem
problem statement problem
statement
statement.
Total 13/20
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Case Innovation Evaluation Rubrics
Evaluation 5 4 3 2 1 Student
Parameters Score
Finding new The newly The newly The newly The newly No new 5
processes / discovered discovered discovered discovered processes /
models / processes / processes /models | processes / models / | processes / models /
approaches models / / approaches are of | approaches have models / approaches
approaches are of | appropriate quality | limited application approaches has | were
good quality and but limited but relevant to the restricted identified
relevant relevance problem application
Proposing ideas | Various ideas and | Various ideas and | Some ideas or Few ideas have | No ideas or 3
and innovative innovative innovative innovative been proposed innovative
solutions in solutions have been| solutions have been| solutions have solutions have
terms of proposed and their | proposed as well as| been proposed but been
processes / application have the outline of the the process of proposed
models / been clearly process to apply applying them
approaches and | outlined them hasn't been
how they can be specified
applied to solve
the problem on
hand
Using creativity Wherever Creativity Creativity techniques | Creativity Creativity 2
techniques to necessary techniques are are utilized at times | techniques are technique are
provide and creativity frequently utilized | in less than 50% of | used a few times | not utilized to
reason good techniques are in more than 50% | the occasions only analyse and
ideas which are utilized to analyse | of the occasions solve the
original and and solve the problem
unconventional problem
Finding Constraints and Constraints and A critical a nalysis is | Only a description | No constraints | 3
constraints and weak points are weak are identified | undertaken of the working or weak
weak points in understood process and points have
existing
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processes / methods are been
models / provided identified.
approaches or
methods
Total 13/20
Assessment framework for CIE (1 to 5)
Note : Theory to be conducted for 1 hour and practice for 3 hours, total duration of exam 7 4 hours
Programme Civil Engineering Semester Vv
Course Built Environment Max Marks 30
Course Code Duration 4 hours
Name of the course
coordinator
Note: Answer one full question from each section.
Qn.No Question CL (6{0) PO Marks
L3/L4
Section-1 (Theory) z 10 marks

1l.a)

b)
2.a)

b)

C)

Section-2 (Practical) - 20 marks

3)
4)
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Assessment framework for SEE 1 (Theory) z 100 Marks / 3 hours (Reduced to 60 marks)

Programme : Civil Engineering Semester: \ih
Course - Built Environment Max Marks : 100
Course Code:20CE54I Duration : 3 Hrs

Instruction to the Candidate: Answer one full question from each section.

Q.No | Question CL CO | Marks
Section-1

l.a) 1

b)

2.a)

b)

Section-2
3.a) 2
b)
4.a)
b)

Section- 3
5.a) 3
b)
6.a)
b)

Section-4
7.a) 4
b)
8.a)
b)

Section-5
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9.a) 5
b)
10.a)
b)
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8. Integrated Solid Waste ManagementEngineering Principles and Management Issues, Tchobanoglous/Theisen/Vigil, McGraw
Hill (1993)
9. - AT OAT1l #8,Bh7AQ@dA vaghl ODGAN AT 66h *TET T7EI AuUus
10. Wastewater Engineering (2013) by Metcalf and Eddy; PublishetMcGraw-Hill
11. Environmental Engineering (2015) by Peavy, Rowe and Tchobanoglous; PublishevcGraw-Hill
12.Water Quality Engineering: Physical / Chemical TreatmerRrocesses (2013) by Lawler and Benjamin; PublisherdJohn Wiley &
Sons
13.Industrial Wastewater Treatment, Recycling and Reuse (2014) by Bhandari and Ranade; PublishEtsevier
14.Unit Operations and Processes in Environmental Engineering (1996) Beynolds and Richards Publisher CL Engineering
15.Manual on Sewerage and Sewage Treatment (2013), Publish& PHEEO (MoUD) Additional reference material will be provided
by the course instructor
16,0 AAOGURh 21T xA AT A 4AET AATT C1 1T OGETjCoochy v-@h ORI GEEOTIT #4180 A1 E% 1%l OEA O
17.Waste Treatment and Disposal 2nd edition Paul T Williams, Wiley, 2005
18- AT OAI 1 #8,8h jpwxuvgh O3i1EA 7AO00A - AT ACAi Al 66K *i ET 7EI AU
19. Visit websites of:

1 Rural Drinking water and Sanitation DepartmentDrinking Water z RDWSD Karnataka (swachhamevajayate.org)
1 Karnataka Urban Water Supply and Drainage Beod: Z Karnataka Urban Water Supply and Drainage Board

(kuwsdb.org)

1 Bangalore Water Supplyand Sewerage Boarddome - Bangalore Water Supply and Sewerage Board (karnataka.gov.in)
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