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‘la!g Teaching and Examination Scheme for Post S.S.C. Diploma Courses

Program Name : Diplomamin Civil Engineering / Diploma in Civil and Rural Engineering

/ Diploma in Construction Technology

Program Code : CE/CR/ CS

With Effect From Academic Year: 2017 - 18

Duration of Program : 6 Semesters

Duration : 16 Weeks

Semester : Sixth Scheme - I
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Management Course Code: 22509

Program Name : Diploma in Automobile Engineering / Civil Engineering Group /
Electronics Engineering Group / Diploma in Plastic Engineering /
Diploma in Production Engineering /Diploma in Fashion &

Clothing Technology/ Computer Engineering Group

Program Code : AE/CE/CR/CS/ DE/EJ/JET/EN/EX/EQ/ISAC/E/PG/PT/DC/
CO/CM/CW/IF

Semester : Sixth

Course Title : Management

Course Code 122509

1. RATIONALE

An engineer has to work in industry with human capital and machines. Therefore, managerial
skills are essential for enhancing their employability and career growth. This course is
therefore designed to provide the basic concepts in management principles, safety aspects and
Industrial Acts.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

o Use relevant managerial skills for ensuring efficient and effective management.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Use basic management principles to execute daily activities.

b. Use principles of planning and organising for accomplishment of tasks.
c. Use principles of directing and controlling for implementing the plans.
d. Apply principles of safety management in all activities.

e. Understand various provisions of industrial acts.

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme
Credit Theory Practical
LT | e | er [ ESE PA Total ESE PA Total
Hrs. Max |Min | Max | Min | Max | Min| Max | Min | Max | Min | Max | Min
3] - - 3 9(.) 70%4 | 28 | 30* | 00 100 | 40
Min _ - -

(*#) Online Theory Examination.

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
facilitate integration of COs and the remaining 20 marks is the average fj_..;r-fb&l\ to be taken
during the semester for the assessment of the cognitive domain {JUQ rc'quimd for the
attainment of the Cos.(*#): Online examination D - -
\=
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Course Code: 22509

Management

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency

depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
- Not applicable -

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
- Not applicable -

8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given

below for achieving the COs to attain the identified competency. More UOs could be added.
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Management Course Code: 22509
Unit Unit QOutcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Unit -1 la. Differentiate the concept and 1.1 Definitions of management, role
Introduction principles of management for the and importance of management.
to given situation. 1.2 Management characteristics and
management | 1b. Explain functions of management principles, levels of management
concepts and for given situation. and their functions; management,
managerial lc. Compare the features of the administration and organization,
skills given types of planning relation between management and
1d. Suggest the steps in organizing in administration.
the given situation. 1.3 Functions of management:
le. Suggest suitable type of planning, organizing,
organization for the given leading/directing, staffing and
example. controlling.
1f. Identify the functional areas of 1.4 Types of planning and steps in
management for the given planning
situation 1.5 Types of organization, Steps in
1g. Suggest suitable managerial skills organizing
for given situation with 1.6 Functional areas of management.
justification 1.7 Managerial skills.
Unit — I1 2a. Differentiate the nature of Planning at supervisory level

Planning and
organizing at

planning and planning activities
for the given situation.

2.1 Planning by supervisor.
2.2 Planning activities, detailing and

supervisory 2b. Suggest the step wise procedure following of each step.
level to complete the given activity in | 2.3 Prescribing standard forms for
the shop floor. various activities.
2c¢. Prepare materials and manpower | 2.4 Budgeting for materials and
budget for the given production manpower.
activity. Organizing at supervisory level
2d. Describe with block diagrams the | 2.5 Organizing the physical resources.
organization of the physical 2.6 Matching human need with job
resources required for the given needs.
situation. 2.7 Allotment of tasks to individuals
2¢. Describe the human needs to and establishing relationship
satisfy the job needs for the among persons working in a group
specified situation.
2f. List the tasks to be done by the
concerned individuals for
completing the given activity.
Unit— I1I 3a. Justify the chosen need of Directing at supervisory level
Directing directions and instructions to the | 3.1 Needs for directions and
and subordinates to complete the instructions to subordinates;
Controlling at specified task. Completeness and feasibilities of
supervisory 3b. Select the feasible set of instructions
level instructions to complete the given | 3.2 Personal counselling advanced

3c.

3d.

simple task, with justification
Predict the possible mistakes for
completing the given simple
activity.

Describe the managerial control

predictions of possible mistakes.
Elaborating decisions, laying
disciplinar % standards in overall
workingi® = TECHN

33

| Contr nllmg at super vmmy level
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Management

Course Code: 22509

definition.

Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain) _
actions and remedial measures 3.4 Managerial control;
required to be taken for Understanding team and link
completing the given task between various departments in
successtully. respect of process and quality
standards; Steps in control
process
3.5 Controlling methods; Control
over the performance in respect
of quality, quantity of production,
time and cost. Measuring
performance, comparing with
standards, correcting unfavorable
| . deviations. B -
Unit -1V 4a. State the general safety norms 4.1 Need for safety management
Safety required to be taken in the given measures
Management case. 4.2 General safety norms for an
4b. Suggest preventive measures of industrial unit; Preventive
plant activities in the given measures.
situation. 4.3 Definition of accident, types of
4c¢. Describe the safe procedural steps industrial accident; Causes of
required to be taken to prevent accidents;
the given the type of accident. 4.4 Fire hazards; Fire drill.
4d. Prepare a work permit in to 4.5 Safety procedure
conduct the given maintenance 4.6 Work permits.
activity.
4e. Explain the causes of the
specified type of accident in the
given situation,
4f. Prepare the specifications of the
firefighting equipment required
B for the given type of fire. B |
Unit-V 5a. Explain the purpose of the act 5.1 Necessity of acts, Important
Legislative 5b. Explain the main provisions of definition and Main provisions of
Acts the various acts and important acts.

5.2 Industrial Acts:
a. Indian Factory Act
b. Industrial Dispute Act
c. Workman Compensation Act
d. Minimum Wages Act J

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ and above of Bloom's ‘Cognitive Domain Taxonomy’

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title Teaching | Distribution of Theory Marks
No. Hours R | U T, A Total
) Level / e__.l;'e\}-l Level | Marks |
I | Introduction to r?lanagement 12 06 /5| 06 04 16
MSBTE — Final Copy Dt. 24.09.2019 Page 4 of 6 61




Management Course Code: 22509

Unit Unit Title Teaching | Distribution of Theory Marks
No. Hours R U A Total
Level | Level | Level | Marks
concepts and managerial skills
II | Planning and organizing at 08 04 06 04 14
supervisory level
III | Directing and controlling at 08 04 06 04 14
supervisory level
IV | Safety Management 08 04 06 04 14
V | Legislative Acts 12 02 06 04 12
Total 48 20 30 20 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonony)
Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a. Write assignments based on the theory taught in classrooms. Assignments consist of
ten questions having long answers including charts, symbols, drawing, observations
etc.

b. Prepare/Download information about various industrial acts.

¢. Visit to any Manufacturing industry and prepare a report consisting of:

i. Organization structure of the organization/ Dept.
ii. Safety measures taken in organization.
iii. Mechanism to handle the disputes.
iv. Any specific observation you have noticed.
d. Give seminar on relevant topic.
e. Undertake micro-projects.

11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d. With respect to item No.10, teachers need to ensure to create opportumtles and
provisions for co-curricular activities. @ TEChR
e. Guide student(s) in undertaking micro-projects. Szl
f.  Demonstrate students thoroughly before they start doing the pre u.tm,

MSBTE - Final Copy Dt. 24.09.2019 Page 5 of 6 % T/ 6l



Management Course Code: 22509

g. Encourage students to refer different websites to have deeper understanding of the
subject.
h.  Observe continuously and monitor the performance of students in Lab.

12.  SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contribules Lo the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects are given here. Similar micro-projects could be
added by the concerned faculty:

Study of management principles applied to a small scale industry.

Study of management principles applied to a medium scale industry.

Study of management principles applied to a large scale industry.

Prepare case studies of Safety measures followed in different types of organization.
Study of measures to be taken for ensuring cyber security.

© oo o

13. SUGGESTED LEARNING RESOURCES

]\i'). Title of Book Author Publication
1 | Management and Veerabhadrappa, New age international publishers,
entrepreneurship Havinal New Delhi, 2014: ISBN: 978-81-
B 224-2602-1
2 | Principles of management | Chaudhry omvir New Age international publishers,
Singh prakash 2012, New Delhi ISBN: 978-81-
B 224-3039-4
3 | Industrial Engineering and | Dr. O. P. Khanna Dhanpath ray and sons, New Delhi
management
4 | Industrial Engineering and | Banga and Sharma Khanna Publication, New Delhi
management

14. SUGGESTED SOFTWARE/LEARNING WEBSITES
a. https://www.versesolutions.com/
b. https://www.books.google.co.in/books?isbn=817758412X
c. https://www. www.educba.com » Courses > Business » Management

MSBTE — Final Copy Dt. 24.09.2019 Page 6 of 6 N s 61



Contracts and Accounts Course Code: 22601

Program Name : Civil Engineering Program Group
Program Code : CE/CR/CS

Semester : Sixth

Course Title : Contracts and Accounts

Course Code 122601

1. RATIONALE

For infrastructure development various construction projects are required to be undertaken.
These projects are to be executed by entering into a legal contract. The diploma student shall
have adequate knowledge of different types of contract and accounting procedures of
organization about the projects are to be executed by entering in to legal contract. The
procedure of execution of work by various organizations will be useful while working as an
engineer in organization to execute various works. Concept of Tender and knowledge about
preparation of tender documents, writing specification for different items of work will be
helpful to prepare actual Tender papers and contract documents which are required before
execution of construction. The information on procedures and different types of forms used
by department will be useful to prepare bills and different modes of payment to contractors.
This Course will help the student in implementing actual field practices, which will make
student further more competent in the execution of civil engineering works.

2l COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Prepare tender documents for civil engineering projects.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a) Execute the method of PWD for initiating the works.

b) Execute the contract for civil engineering works.

c) Prepare the tender documents for civil engineering work.

d) Use the relevant type of form used in PWD to pay the bill of the executed work

e) Prepare the detailed specification for various items of construction.

f) Justify the rent fixation of civil structures.

4. TEACHING AND EXAMINATION SCHEME

’gecahc:'Lneg Examination Scheme
Credit Theory Practical
LT | e | paper |_ESE PA Total ESE PA Total
Hrs. |Max [Min | Max |[Min| Max | Min| Max Min | Max | Min | Max | Min
31~ 2 5 3 70 | 28 | 30* | 00 | 100 | 40 | 25@ 10 25 10 50 20

(*): Under the theory PA; Out of 30 marks, 10 marks of theory PA are for micro-project
assessment to facilitate integration of COs and the remaining 20 marks is the average of 2
tests to be taken during the semester for the assessment of the U(J;—Jequlred for the
attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - ;“qumu! C - Credit,
ESE - End Semester Examination;, PA - Progressive Assessment. -1
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Contracts and Accounts Course Code: 22601

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency

depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency.

S Approx.
’ Practical Outcomes (PrOs) Hrs.

No. .

L Required

1 | Use the relevant format for initiating the given works I 02*

2 | Prepare contract documents of the given project. 02*

Examine any five tender notices published in news papers }d 02*

3 | write your comments with reference to various constltuen‘ts of

tender notice.
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., | Approx.
~ Practical Outcomes (PrOs) Unit II)-frs.
No. No. .
Required
4 | Draft the Tender notice for the given type of construction work. 111 02*
5 Draft the Tender notice for the given type of construction work to | 1II 02*
be executed by adopting the process of E-tendering. N
6 Interpret the given set of tender document to comment on the 11 02*
components reflected in it. |
7 Interpret the conditions and data furnished for E-tendering of the 1 02*
given project.
2 Prepare a power point presentation on the topic, “ E-Tendering I11 02
and its Evaluation”
Prepare Tender document for the given civil engineering 11 02*
9 | structure in a group of five students on the basis of detailed
| estimate provided/collected by teacher/student.(Part 1)
Prepare Tender document for the given civil engineering II 02
10 | structure in a group of five students on the basis of detailed
estimate provided/collected by teacher/student.(Part 2)
Prepare Tender document for the given civil engineering 11 02
11 | structure in a group of five students on the basis of detailed
estimate provided/collected by teacher/student.(Part 3)
12 Interpret the given case study on, ‘Contract litigation resolution 111 02
through arbitration’ and submit your comments.
Record the measurements in the prescribed format of v 02*
13 | measurement book for the given items of works with abstract,
completion certificate for payment.
Draft Detailed specification for following items — \Y% 02*
a) P.C.C. bed concrete for foundation
14 b) U.C.R.masonry in foundation and plinth
¢) Burnt brick masonry in CM in superstructure.
d) RCC work M20 grade.
. e) Internal plaster in CM .
Draft Detailed specification for one item from each of the \Y% 02
following system :
15| a) Irrigation Engineering.
b) Transportation engineering.
c) P.H. Engineering.
16 Determine the valuation of a given structure and submits the VI | 02*
valuation report in prescribed formats .
17 Determine the monthly rent of the given building/quarter as per VI 02*
PWD method/norms. B
~ Total 34
Note

ii.

Iil.
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A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical
UOs/tutorials need to be performed, out of which, the practicals marked as ‘*’ are
compulsory, so that the student reaches the ‘Precision Level’ of Dave’s ‘Psychomotor
Domain Taxonomy’ as generally required by the industry.
The ‘Process’ and ‘Product’ related skills associated with ealh P! O'is m he msessed
according to a suggested sample given below:
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~S. No. Performance Indicators Weightage in %
1 Collection of data. 30

2 Analysis of data 20
3 Preparation of report. B - 30
4 Answer to sample questions B B 10

5 Submit report in time B 10

| Total _ 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

a) Practice good housekeeping.

b) Work as a leader/a team member.

c) Follow ethical practices.

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s *Affective Domain Taxonomy’ should gradually increase as planned
below:

e “Valuing Level’ in 1* year.

e ‘Organization Level’ in 2" year.

o ‘Characterization Level’ in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by adiministrators.

NS(; Equipment Name with Broad Specifications 0. e

1.1 Com_pu_ter systems with internet connection

02,06,07,08,13

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs in

cognitive domain for achieving the COs to attain the identified competency. More UOs could
be added.

Unit Unit Outcomes (UOs) Topics and Sub-topics
_ (in cognitive domain) )
Unit — 1 la. Explain the functions of 1.1 Organization structure of Public Works
PWD personnel in the given division Department (PWD).
Procedure of PWD. 1.2 Functions of their personnel, Financial
to execute |lb. Explain the procedure powers if any.
the work adopted by the given 1.3 PWD Procedure of initiating the work
government department for 1.4 Administrative approval, Technical
the construction of the given sanction, budget provision, Expenditure
civil work. sanction.
lc. Explain the specified method 1.5 Methods used-itiPWD-for carrying out
used in PWD to carry out the works- contract method’, departmental
given work. method -rate list method, piece work
|1d. Select the relevant method of method; day’s work method; employing
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3c.

Unit Unit Qutcomes (UOs) Topics and Sub-topics
- (in cognitive domain) |
contracting for the given type labours on daily wages basis.
of work with justification. _ N
Unit -I1 2a. Explain the requirements of 2.1 Definition of contract, Objects of
Contracts valid contract in the given contract, requirements of valid contract,
situation. Overview of Indian Contract Act 1872.
2b. Classify the civil engineering 2.2 Types of engineering contract with
Contracts based on the given advantages , disadvantages and their
criteria. suitabilities- Lump sum contract, item
2¢. Select the type of contract for rate contract, percentage rate contract,
the given type of work with cost plus percentage, cost plus fixed fee,
justification. cost plus variable percentage and cost
2d. Outline the Registration process plus variable fee contract, labour contract,
of contractor in Public Works demolition contract, target contract,
Department (PWD) in the given negotiated contract, All in contract,
type of division office. Engineering Procurement Construction
2e. Justify the importance of Built Contract (EPC), Annuity Contract.
operate transfer (BOT) contract | 2.3 Introduction of FIDIC Conditions of
in the given situation. contract.
2f. Explain the provisions of FIDIC| 2.4 Classification of contractor on basis of
contract relevant to the given financial limits, Requirement of
situation. documents for registration of contractor in
Public Works Department (PWD).
2.5 Built operate transfer (BOT) Project:
Objectives, scope, advantages,
Disadvantages, Nature of agreement,
B mode of payment, examples.
Unit-IT1 3a. Justify the need of the tender 3.1 Definition of tender, necessity of tender,
Tender document for the given Types of tender-local, Global, open
and situation. Limited and negotiated tender
Tender 3b. Draft tender notice for the 3.2 Notice to invite Tender (NIT)- Points to
Documents given type of work. be included while drafting tender notice,

Explain the relevant provision
of contact in the given situation
as per Contract act 1872.

3d. Justify the provision of liability

3e.

3f.

period in tender document of
the given work.

Explain the process of
arbitration used in the given
case of dispute.

Justify the necessity of E-
Tendering system for the
given type of civil work.

Drafting of tender notice.

3.3 Meaning of terms: - Earnest money
Deposit (EMD), Security deposit,
Additional Performance Security
Deposit, Validity period, right to reject
one or all tenders, corrigendum to tender
notice and its necessity.

3.4 Tender documents — Index, lender notice,
general instructions, special instructions,
schedule A, Schedule B, schedule C,
Terms related to tender documents —
contract conditions- time limit, time
extension, penalty, defective material and
workmanship, termination of contract,
suspension of work, subletting of
contract, extra items, . price variation
clause(escal a}_ti-o'i_ii'dﬁféél liability Period,
liquidated gd an-liquidated Damages.

3.5 Arbitration- Meaning, Qualification of

1
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Unit Unit Outcomes (UQOs) Topics and Sub-topics
| (in cognitive domain) N B
an arbitrator, appointment, Causes and
Settlement of disputes, Powers and
duties of Arbitrator, Award of result.
3.6 Procedure of submitting filled tender
Document ( Two envelope system),
procedure of opening tender,
comparative statement, scrutiny of
tenders ,award of contract, acceptance
letter and work order.
3.7 E -Tendering System — Online procedure
of Submission of Tender in PWD.
3.8 Unbalanced tender, ring formation.
Unit -1V 4a. Explain the importance of 4.1 Various account forms and their uses —
Accounts Nominal Muster Role (NMR) Measurement Books, E- Measurement
in PWD in the construction of the given book(E-MB) ,Nominal Muster
. structure. Roll(NMR), imprest Cash, Indent,
4b. Record the measurements in Invoice, Bill, Vouchers, Hand receipt
the measurement book for the Cash Book, Temporary Advance. Heads
given items of works for of Accounts.
payment, 4.2 Mode of Payment to the contractor and
4c. Explain the specified terms its necessity -Interim Payment,
used in interim payment of the Advance Payment, Secured
given civil work. Advance, Petty advance,
4d. Select the criteria for granting Mobilization advance, First And
advances to the Contractor in Final, Final bill, Running account
the given situation with bill ,Retention money, Reduced rate
justification. payment, E- Payment.
4e. Select the relevant bill form in
the given situation with
- justification.
Unit -V 5a. Draft the specifications for the | 5.1 Necessity and importance of
Specificati given type of an item. specifications of an items, points to be
ons 5b. Classify the specifications observed in framing specifications of an
based on the given criteria. item,
5¢. Propose the specifications for | 5.2 Types of specification - Brief and
the construction of the given Detailed, Standard and Manufacturers
item of work. Specification.
5d. Formulate the detailed 5.3 Preparing Detailed Specifications of
specifications for the given items in civil engineering works from
item of irrigation work. cach of following- Building construction,
5e. Draft a detailed specification Irrigation Engineering , Transportation
for a given items of Engineering , Public health Engineering
transportation engineering
work. o _
Unit -VI 6a. Explain the purpose of 6.1 Definition and purpose of Valuation, role
Valuations valuation of the given of valuer. Define - Cost, Price and Value,

6b.

structure in the given
situation.

Classify the value of the given
structure based on the given

Characteristics of Value, Factors
Affecting Value?

6.2 Types of Value - Book Value, Scrap
Value, Salvage Value, Speculative Value,
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Unit Unit Outcomes (UOs) Topics and Sub-topics
B (in cognitive domain)
criteria. Distress Value, Market Value, monopoly
6¢. Calculate depreciation of the Value, Sentimental Value. Factors
given structure using relevant affecting value.
method for the given data. 6.3 Depreciation, Obsolescence, Sinking
6d. Classify the term, ‘outgoings’ Fund. Methods of Calculation of
in the given situation. Depreciation — Straight Line Method,
6e. Calculate monthly rent of the Sinking Fund Method, Constant
given building from the given Percentage Method.
data as per PWD norms. 6.4 Computation of capitalized value, Gross

income, Outgoings, Net Income , Year
Purchase, Types of outgoings.

6.5 Fixation of rent as per PWD Practice.

6.6 Lease — types of lease, lease hold property
and free hold property, Mortgage —
Mortgage deed, precautions to be taken
while making mortgage.

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ of Bloom’s ‘Cognitive Domain Taxonomy'.

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title Teaching | Distribution of Theory Marks
No. Hours R U A Total
| _ Level | Level | Level | Marks
| PWD Procedure to execute the 04 i 04 04 08
work
11 Contracts 12 02,02 04 04 12
111 Tender and Tender Documents 12 02 06 04,04 16
1V Accounts in PWD 04 02 08 - 10
Vv Specification 06 04 - 06 10
VI Valuations 10 02 06 06 14
Total 48 14 28 28 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and 1o teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a) Prepare journals based on practical performed in laboratory. V5

b) Give seminar on relevant topic. ' 3

¢) Undertake micro-projects.

d) Write a brief summary on procedure of opening of tenders.|

e) Write a brief summary on procedure of filling online tender,
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f)  Preparing report on BOT type contract works executed at nearby location.

g) Preparing report on procedure of registration as a contractor in different organizations.
h) Preparing report on procedure of Indent and Invoice at the site.

1)  Preparing report on GST procedure in construction project.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:

a) Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

b) ‘L’ in item No. 4 does not mean only the traditional lecture method, but different types
of teaching methods and media that are to be employed to develop the outcomes.

c) About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

d) With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

e¢) Guide student(s) in undertaking micro-projects.

f) Procure various materials required for practical exercises.

g) Arrange visit to nearby industries and workshops for understanding various
construction materials.

h) Use video/animation films to explain various processes like Manufacturing of
construction materials, concrete mixing, and base preparation for painting, mortar
laying, carpentry work, false ceiling.

1) Use different instructional strategies in classroom teaching.

j) Collect different samples of various construction materials like Stone, aggregate of
different sizes, timber, lime, bitumen, Bricks, tiles, precast concrete products, Water
proofing material, Termite proofing material, Thermal insulating material, plaster of
Paris, paints, distemper, and varnishes.

k) Display various technical brochures of recent building materials.

1) Visit the PWD office to demonstrate the procedure adopted for the payment of the
work to the contractor and present the report on PWD Account forms with details of
measurement book (M.B.), cash book, indent, RA bill, first and final bill, and final
bill.

12.  SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course, The student ought
to submit micro-project by the end of the semester to develop the indugtryoiietited COs.

A suggestive list of micro-projects are given here. Slm1Lu micro-projects could be
added by the concerned faculty:

a) Compare the tender documents of three different or Lammlmm
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b) Refer different websites related E- tendering and prepare report on it.
¢) Draft detailed specification for different items of work other than PWD.
d) Prepare the report on online bids/auction through internet.
e) Prepare valuation report of any residential.
f) Collect relevant information about the software used in preparation of tender
documents and write report on it.
g) Visit to ongoing project and study various aspects related to contracts and tender
document.
h) Visit to ongoing project and study various aspects related to accounting process (MB,
RA bill, various advances).
13. SUGGESTED LEARNING RESOURCES :
1\?(')' Title of Book Author Publication
1 | Estimating and Costing in | Datta, B.N. UBS Publishers Pvt. Ltd. New
Civil engineering ) | Delhi. ISBN:9788174767295
2 | Construction Management | Raina, V. K. Shroff Publishers & Distributers Pvt.
and Contract Practices Ltd. New Delhi ISBN:
9788184047875,
3 | Estimating and Costing Rangawala, S.C. | Charotar Publishing House PVT.
. LTD., Anand (Gujrat) Reprint -2011
4 | Estimating and Costing Birdie,G.S. Dhanpat Rai. New Delhi 2016
) ISBN : 978-93-84378-13-4
5 | Civil Engineering Patil, B.S. Orient Longman, Mumbai, Ed.2010
Contracts and Estimates ISBN: 9788173715594, 8173715599
6 | Estimating and costing, Chakraborti, M. | Monojit Chakraborti, Kolkata
specification and valuation ISBN: 818530436.
in civil engineering
14. SOFTWARE/LEARNING WEBSITES
a) www.mahapwd.com
b) https://mahatenders.gov.in
¢) http://cpwd.gov.in/cpwde_tender.aspx
d) https://gem.gov.in
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Maintenance and Repairs of Structures Course Code: 22602

Program Name : Civil Engineering Program Group
Program Code : CE/CR/CS

Semester : Sixth

Course Title : Maintenance and Repairs of Structures
Course Code : 22602

1. RATIONALE

It is absolutely necessary to maintain the building structure in order to preserve the assets and
protect the building the building occupants. Normally, the external parts of a building get
weathered quickly being exposed to the natural environment. Overlooked dilapidation and
inadequate maintenance in the building lead to loose mortar, tiles and bricks of external walls,
spalled concrete and thereby threaten public safety. Proper building maintenance ensures that
the building and the environment remain healthy, clean and a safe place to work or reside.
The strengthening of elements for sustaining loads in future enhances the life, use and raise
the value of structures. Regular inspection and maintenance is therefore necessary for timely
identification of deteriorated building elements. However, this requires a scientific approach
through the investigation of failure pattern. The civil engineering technologists are required to
prevent the deterioration of different types of buildings and also to repair the damages in the
building. This course is therefore designed to develop the competency to do all these
activities.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Maintain different types of building structures.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a) Select the relevant method of maintaining different building structures.

b) Test the structures to predict its stability

¢) Select the relevant materials for repair of structures.

d) Apply the relevant methods of repair for the masonry structures.

e) Restore the damages of building structural elements using suitable method of repair.

f) Prepare the structural audit and budget for the maintenance of structures.

4. TEACHING AND EXAMINATION SCHEME

gecahc:r;.neg Credi Examination Scheme
(L+tT+P- Theory ! Practical -
L|T|P ) Paper ESE | PA Total ESE PA Total
Hrs. |Max |Min |Max | Min | Max| Min | Max | Min | Max | Min | Max | Min
4 | -] 2 6 3 70 28 [ 30* | 00 | 100 | 40 | 25# 10 25 10 50 20

(*): Under the theory PA; Out of 30 marks, 10 marks of theory PA are for micro-project
assessment to facilitate integration of COs and the remaining 20 marks is the averga@yqf-2.
tests to be taken during the semester for the assessment of the UOs re:p{'h}%‘é)jﬁf “Hhid "\
attainment of the COs. 2
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Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice,; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment.

S. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the

course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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6. SUGGESTED PRACTICALS/ EXERCISES

The practical’s in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency.

., | Approx.
I\?(; Practical Outcomes (PrOs) ci Hrs.

Required

1 Find the causes of damages for the given building elements.

2 | Prepare the check list for materials required for repair of load
bearing building and framed building.

3 | Prepare a check list for repair of a load bearing building and framed
building.
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i

.. | Approx.
o Practical Outcomes (PrOs) Uit II);)rs.
No. No. .
_ _ = Required |
4 | Determine the compressive strength of any two structural elements II
such as column, beam, slab etc for damaged or undamaged structure 04*
using Rebound Hammer.
5 | Determine the extent of efflorescence in masonry or concrete for 11 02*
| damaged or undamaged structure.
6 | Determine the crack nature of any two structural elements such as I
column, beam, slab etc. for damaged structure using Ultrasonic 02
Pulse Velocity test.
7 | Determine the bond strength of any one structural element such as II 02
column, beam, and slab etc. using pull out test. |
8 | Determine the size, depth and location of reinforcing bar using I
Rebar locator of any two structural elements such as column, beam, 02
slab etc. for damaged or undamaged structure. o
9 | Determine Maximum Chloride content in concrete in percent by II 02*
weight of cement using Rapid Chloride Test of any one structural
element such as column, beam, slab etc for undamaged structure.
10 | Determine the depth of carbonation of concrete using II
phenolphthalein indicator of any two structural elements such as 02*
| column, beam, slab etc. for undamaged structure. |
11 | Determine the moisture content using Moisture Meter of any two 1I 02
structural elements such as column, beam, slab etc. for damaged or
undamaged structure. B -
12 | Determine the corrosion of reinforcing bar usmg Half-cell II
Potentiometer of any two structural elements such as column, 02
beam, slab etc for damaged or undamaged structure. B
13 | Determine the compressive strength of extractor core using 11 02
Compression Testing Machine of any one structural element such
| as column, beam, slab etc. for damaged or undamaged structure.
14 | Prepare a list of material requirements and check list for repair of 11 02
wall cracks as per the damages found.
15 | Prepare a report on damage assessment of non- -residential structures v 02*
such as dams, bridges, industrial buildings etc. B
16 | Prepare a check list for repair and material requirement for flooring v 02
of given structure. B
17 | Prepare a check list for materials required and resources for repair of | IV _
sanitary unit of the building. 02
18 | Repair the cracks for a damaged plane concrete member of size of \Y% 02
100x100x500 mm or 150x150x750 mm |
19 | Prepare a budget estimation considering materials, task force, VI 02*
equipment’s and methodology for the given damaged structure.
20 | Determine the flexural strength of repaired beam in practical no 18. v 02
&V | |
Total 40
Note

A suggestive list of PrOs is given in the above table. More such PrOs can ?)e ucm't'c/ to

attain the COs and competency. A judicial mix of minimum 12 /o) more ;um*m
UOs/tutorials need to be performed, out of which, the practzcals ._};mu’muf as "

NF
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compulsory, so that the student reaches the ‘Precision Level’ of Dave’s ‘Psychomotor
Domain Taxonomy’ as generally required by the industry.

.  The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according to a suggested sample given below:

S. No. Performance Indicators Weightage in %
1 Interpretation of given data and its presentation. 10
Selection of materials /Process of repairing of the given 30
structural non structural components /writing of visit report. i

3 Precision in check list for material list/equipment list and report 30
and its neatness, cleanliness.

4 Individual work and working in groups - 20

5 Submission of assigned work in time 10

Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

a) Follow safety practices.

b) Practice good housekeeping.

¢) Work as a leader/a team member.

d) Follow ethical practices.

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e ‘Valuing Level’ in 1% year.

e “Organization Level’ in 2" year.

e ‘Characterization Level’ in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specifications mentioned here to retain uniformity in
conduct of experiments, as well as aid to procure equipment by administrators

S PrO.
N(; Equipment Name with Broad Specifications S.
) No.

1 Universal Testing machine of capacity 400kN,600 kN/1000kN, analog 4,7,
type/digital type with all attachments and accessories. 20

2 Compression testing machine of capacity 2000KN, analog /digital type having 413
facility to measure deformation with all attachments and accessories. ’
3 Rebound Hammer: Manual Test Hammer of W-M-250, BS-1881-202,
weight: 2.7 kg, size: 127 x 76 x 355 mm, shipping weight: 2.7 kg and 8
minimum verifiable strength is 10 MPa to 62 MPa.

4 Ultrasonic Pulse Velocity test apparatus: range 0.1-7930 us, resolution: 0.1 ps

to 1 ps, display 77, color 800 x 480, pulse voltage100 — 450 Vpp, bandwullh ‘ g
20 - 500 kHz _
5 Cover gauge: concrete thickness gauge model of CTG-2 (Concrete TthkIPL‘w‘s i

Gauges), battery powered, ASTM Standard, frequency resolution 10Hz, | \
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S PrO.
N(; Equipment Name with Broad Specifications S.
) No.
thickness range 81 mm to 50.8 cm in standard mode.
6 Rapid chloride test apparatus: RCPT Apparatus is as per ASTM C 1202-05. 4
Port (230~250V AC power supply), plexi-glass chambers - 4 pairs,500mm 9
vacuum desiccator, consumables - good for 1 doz
7 Crack detection microscope: magnification = x 35, measuring Range = 4 mm,

divisions = 0.02mm, weight including battery and box = 560gm, box | 6
dimensions = 150 x 100 50mm deep

8 Rebar locator: Model: GMS 120 professional, weight: 0.27 KG, detection

depth for steel max : 120 mm and for copper max §0 mm i
Moisture meter: as per IS 12175 code practices 11
10 | Half-cell potentiometer; voltage 220, electric power source, frequency 50 Hz, 12
corrosion monitoring technique standardized by ASTM
11 Water permeability meter: as per IS 5529( Part 2 ):2006 in-situ permeability
test, two versions available: with gaskets for 150 mm cube specimens as 55- 15
C0246/3 three place model and 55-C0246/6 six place model, air compressor,
max. working pressure 8 bar.
12 Extensometer with least count 0.01mm, maximum extension 25 mm with 13,1
single dial gauge/ digital display suitable for various gauge length 4

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs in
cognitive domain for achieving the COs to attain the identified competency. More UOs could

be added.
Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Unit -1 la. Explain the necessity of 1.1. Maintenance and its classifications,
Basics of maintenance and repairs repair, retrofitting, re-strengthening,
maintenance of the civil structure. rehabilitation and restoration.

and repairs [Ib. Know the factors that

of given structure with

justification.

lc. Explain the concept of
retrofitting, re-
strengthening,
rehabilitation, and
restoration

1d. Know the periodical
maintenance and its
manual, monsoon

history sheet.

influence on maintenance

maintenance, maintenance

Unit-11 2a Explain the causes of
Causes and
detection of given structures.

damages 2b Know the systematic
approach of damages

damages occurred in the

1.2. Necessity, objectives and importance of

maintenance and repairs.

1.3.Factors influencing the maintenance

1.4. Advantages  and

and repairs
limitations  of
maintenance and repairs.

1.5. Approach of effective management for

1.6. Periodical

2.2

maintenance and repairs.

maintenance, maintenance
manual containing building plan,
reinforcement details, material sources,
maintenance frequency, pre and post
monsoon maintenance.

Causes of damages due . 405 istress,

earthquake, wind, ﬂoQti dampmw
corroston, fire, dllapulmmn fermites
Systematic  appr mdh ol damages

detection, various visual

_\:%;ﬂ.s-t. ts| of
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mortar repairs.

3c. Explain the relevant
materials for waterproofing,
and joint sealants for the
repairing of given structure.

3d. Explain the relevant
materials for surfacing
coating and grout for the
repairing of given structure.

3e. Choose the relevant
materials for the repair of
damaged structures with
Jjustification.

Unit Unit Qutcomes (UOs) Topics and Sub-topics
| (in cognitive domain) B B
detection observations for detection of damages.
2¢ Explain non-destructive 2.3 Tests on damaged structures: rebound
test with respect to the hammer, ultrasonic pulse velocity,
given damaged structural rebar locator, cover gauge, crack
elements detection microscope, chloride test,
2d Explain the procedure of sulphate attack, pH measurement, half-
non-destructive test used to cell potential meter.
_ detect the damages. B
Unit III- 3a. Select the relevant | 3.1 Factors  influencing the  material
Materials materials to repair the given selection for maintenance and repairs.
for type of damages with | 3.2 Anti-corrosion coating  materials:
maintenance Justification. cement slurry mortar, polymer modified
and repairs |3b. Explain the suitable cement slurry and epoxy zinc.
materials for the anti- | 3.3 Adhesives materials: solvent free
corrosion, adhesives and adhesives: epoxy adhesive, polyester

adhesive, acrylic adhesive and water
borne adhesives: polyvinyl acetate and
vinyl acetate co-polymer.

3.4 Mortar repair materials: cementitious
mortar, polymer modified cementitious
mortar and resin mortar.

3.5 Joint sealants materials: oleo resinous
mastics, bitumen/rubber based sealants
and acrylic resin sealant.

3.6 Grout materials: cement grout, cement
sand grout, cement sand grout with
additives, polymer modified cement
grout and normal epoxies.

3.7 Waterproofing roof materials:
polyisobutylene (PIP) sheet, glass fiber

reinforced  plastics, bitumen and
bituminous emulsion and latex cement
coating.

3.8 Surface coating materials for concrete
protection: bituminous cutbacks,
chlorinated rubber coating, Vinyl

coatings, epoxy coating and coal tar
epoxy.

3.9 Additional repairing materials: plastic or
aluminum nipples, polyester putty or 1:3
cement sand mortar and galvanized steel
wire fabrics & clamping rods.

Unit -1V 4a. Explain the various causes
Maintenance of wall cracks and their
and repair probable locations
methods for |4b. Select the relevant repair
masonry techniques for the damages

in the given civil structures
with justification.
4c. Explain the repairing

4.1 Causes of wall cracks due to bulging of
wall, shrinkage, bonding, shear and

tension, differential  settlement of
foundation, thermal movement and
vegetation. et

4.2 Probable crack location such@$ junction’| .

of main & cross wall, juncfion_of REC

column & wall, junction f slab & wall)
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Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain)
methods for the different cracks in masonry joints.
crack types for the given 4.3 Stages of repair: material removal and
structure. surface preparation, fixing suitable
4d. Explain the damping effect formwork, bonding/passivating coat and
and its repair techniques repair applications.
4e. Explain the various 4.4 Repair  techniques: grouting, patch
methods of improving the spalling replacement or delaminating
bearing capacity of and epoxy bonded mortar.
foundation 4.5 Repairing methods for minor & medium
cracks include epoxy injection, grooving
& sealing, shotcrete, stitching, grouting
and guniting.

4.6 Repairing methods for major cracks
(width more than 5mm) include fixing
mesh across cracks, dowel bars, RCC
band and installing ferro-cement plates
at corners and propping.

4.7 Effects of dampness in wall, damping
repair techniques such as replacement or
inserting DPC in brick wall, bituminous
painting, painting using water proof
solution and cement with adhesive gum.

4.8 Causes and remedies of foundation
settlement, improvement techniques by
compaction, intruding sand piles, stone

| columns and grouting cement slurry.
Unit -V 5a. Explain the probable crack | 5.1 Probable location of cracks in RCC
Maintenance location in RCC and elements, various causes of RCC failure.
and repair causes of RCC failure 5.2 Causes of dampness in roof slab and its

methods for
RCC

5b.

5c.

5d.

Se.

Explain the causes of
dampness in roof slab and
its various repair
techniques

Know the repair methods
for the cracked RCC
elements

Explain the relevant repair
methods for cracks in
RCC structures

Know the repair of
corroded RCC elements,
honeycomb and large
voids in the given
structure

repair techniques such as mud phuska
with brick tile topping, lime concrete
terracing, ferro-cement topping and
brick coba.

5.3 Repair methods for cracks in RCC
structures such as epoxy injection,
grooving & sealing, stitching, rebaring,
grouting, spalling replacement,
jacketing, shotcrete and gunitting.

5.4 Repair of corroded RCC element:
exposing and undercutting rebar,
cleaning reinforcing steel, compensating
reinforcement and protective coating.

5.5 Repair methods for honeycomb and
larger voids.

Unit —VI
Structural
audit and
Budget

6a.

6b.

Explain the necessity and
importance of structural
audit & budget estimation
Explain the procedure
involved in structural audit
and budget estimation

6.1 Necessity and importance of structural
audit and budget estimation.= <77
6.2 Distress  survey, detailéd- m\,pcullnn

recommendations for bfwdg el-estimation,
6.3 Steps involved in slllm,luml audit and

A L)L

]
budget estlmatlon | | ) |

/. d :;.
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Unit Unit Outcomes (UOs)

(in cognitive domain)

Topics and Sub-topics

6¢. Explain the step-by-step
procedure for maintenance
of the given structure.
Know the formats
preparation for the process
of structural audit and
budget preparation
Explain the rules &
regulations of structural
audit and budget estimation
as recommended by
competent authority.

6d.

6e.

| 6.4 Format preparation for structural audit

including  general information of
building, building data, complain
reported by users, inspection of internal
and external areas of building.

6.5 Overview on rules and regulations of
structural audit and budget estimation as
recommended by competent authority
such as Public Work Department.

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ of Bloom’s ‘Cognitive Domain Taxonomy’

9.

SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

. o Distribution of Theory Marks
o Unit Title Tg‘(f::;‘g R U | A [ Total
) Level | Level | Level | Marks
I | Basics of maintenance and repairs 06 04 04 0 08
II | Causes and detection of damages 10 02 04 04 10
1 Mat?rlals for maintenance and 10 0 08 04 14
repairs
v Maintenance and repair methods for 12 0 04 06 12
masonry
v Maintenance and repair methods for 14 0 06 06 14
RCC
VI | Structural audit and budget 12 02 04 06 12
i Total . 64 14 30 26 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)

Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may

vary from above table.

10.

SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:
a) Collect six photographs of different types of damages in Masonry works in the area
where student resides. Do the diagnosis of the ailments, suggest II‘F?-’FWT@Q'?!E

measures.

t

student resides. Do the diagnosis of the ailments, suggest the remedial measures.

.\'. I_ ¥
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¢) Collect the brand names and uses of repair materials available in the market in the area
where student resides.

d) Download the videos related to the repairs of water leakages of RCC water tank,
plumbing works, sanitary works, flooring repairs, door and window frames/panels
repairs.

e) Prepare a power point presentation on the activity (d)

f)  Carrying a Repairing work of spalling of plaster from a ceiling.

g) Analyzing light and ventilation of a room having common walls and suggesting
remedies.

h) Prepare journals based on practical performed in laboratory.

i) Give seminar on relevant topic.

j) Undertake micro-projects.

11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various learning outcomes in this course:

a) Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

b) ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.

¢) About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

d) With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

e) Guide student(s) in undertaking micro-projects.

f) Demonstrate students thoroughly before they start doing the practice.

g) Encourage students to refer different websites to have deeper understanding of the
subject.

h) Observe continuously and monitor the performance of students in Lab.

i) Demonstrate students thoroughly before they start doing the practice.

j) Encourage students to refer different websites to have deeper understanding of subject.

12.  SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects is given here. Similar micro- prOJects could be

added by the concerned faculty ,.';’ oF _T_-_:':Cu,{;. :
a) Collect the information of various materials used in actual phu_nu. Fm lL]'hllI*) oj'
cracks. / -
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b) Collect the details of various types of the agencies working for repairs and
maintenance of structures in actual practice.
¢) Collect the details of new techniques used for repair.
d) Compare damages caused by various natural hazards.
¢) Prepare a budget with respect to material, task force, equipment’s and methodology
for the historical structure in your vicinity.
f) Prepare collection of photographs showing various types of cracks in damaged
structures.
g) Carry out market survey for at least five materials used for repairs with respect
specification, supplier, packaging and costing.
h) Cast three RCC beams and three plain concrete beams and find the various types of
cracks by applying one point load, two point loads etc. and find the flexural strength.
i) Repair the above beams and find out the strength regained by the beams.
J) Suggest the repair material and methods for the above beam as per type of crack
developed.
k) Micro projects relevant on topics as per the guidance subject teacher.
13. SUGGESTED LEARNING RESOURCES :
1\?(;. Title of Book Author Publication
1 Bui.lding Repair and Gahlot, P. S.' Eﬁsﬁsglggzi ?Sg;\sﬁr;;bllf%r;_l)w‘
maintenance management | Sharma, Sanjay 1243-9
9 Maintenance Engineering Navak B. S Khanna Publication, New Delhi
for civil Engineers y T ISBN: 978-81-7409-051-7
Maintenance and Repairs New.Central book Agencies, New
3 oPBilldiios Gubha,P. K. Delhi, ISBN 10: 8173810737
| _ ISBN: 9788173810732
Maintenance and Repairs . Newnes-Butterworth, London (UK)
4 | of Buildings Hutchin Son, BD | 165\ - 0408001917
14. SOFTWARE/LEARNING WEBSITES
a) https://www.youtube.com/watch?v=7ypSU6ZDJIwhttps://www.youtube.com/watch?v
=zX8HNbHmToM
b) https://www.youtube.com/watch?v=zZsstKuFl14s
¢) https://www.youtube.com/watch?v=zXg1x8BXR-Y
d) https://www.youtube.com/watch?v=EmmzpQd5IOE
) https://www.youtube.com/watch?v=ANORigAJ7kc
f)  https://www.youtube.com/watch?v=Zp4f ReeSO0
g) https://www.youtube.com/watch?v=wPBq0yVLEa8
h) https://www.youtube.com/watch?v=IqwtoHpWgbU
i) https://www.youtube.com/watch?v=y1rOtvvxRzY
j)  https://www.youtube.com/watch?v=q_JeGjal Yb4
k) https://www.youtube.com/watch?v=tztOejzcGEo
1)  https://www.youtube.com/watch?v=eEXA WukRfD4
m) https://www.youtube.com/watch?v=CJUDJk1{Fb0
n) https://i.ytimg.com/an_webp/reuxFdNJcLk/mqdefault 6s.webp?du=3 00{}/&:_‘%11}?;11] n4
ewF&rs=AOn4CLC_MQ_GI3 HKKE-zVEiIBfGOgSwFA /_/."_.'_ —l
(%7
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Program Name : Civil Engineering Program Group
Program Code : CE/CR/CS

Semester : Sixth

Course Title : Emerging Trends in Civil Engineering
Course Code :22603

1. RATIONALE

Civil Engineering sector has completed number of projects with conventional techniques to
meet the needs of the society. But, in recent two decades, various new innovative techniques
are being used worldwide, which our practicing engineers, are also partially using to achieve
their goals. The emerging trends in Civil Engineering help to complete the undertaken
projects within prescribed schedule, saves the natural resources and to make the projects eco-
friendly. This subject helps to make awareness about soft computing techniques, new
materials, advanced machineries, sustainable resource management and advancement in Civil
Engineering.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

¢ Recommend emerging techniques in civil engineering.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to
be taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Reveal different applications of software’s for planning, designing and execution of
projects.
Suggest the advanced materials as per site condition.
Recommend the suitable tools and equipments for the given situation.
Suggest the advanced resource management techniques for the given project.
Use the feasible advance techniques for various civil engineering projects.

oo o

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme _ :
Cr'e(‘ht Theory Practical
LT | e | e ESE PA Total | ESE PA Total
Hrs. [Max Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min
3. - | 3 %0 1 osg | 28 |30+ | 00 [100 |40 | - | - | = | - | - |
. Min L | B

(*#): Under the theory ESE; Total 70 marks of online exam will be conducted.

(*): Under the theory PA; Out of 30 marks, 10 marks are for micro-project assessment (o
facilitate integration of COs and the remaining 20 mark is the average of 2 tests ( MCQ type
) to be taken during the semester for the assessment of the UOs required.for the attainment of
the COs.
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Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C —
Credit, ESE - End Semester Exumination;, PA - Progressive Assessment.

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various
levels of outcomes (details in subsequent sections) to be attained by the student by the end of
the course, in all domains of learning in terms of the industry/employer identified
competency depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency.
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I i i .. | Approx.
S Practical Outcomes (PrOs) Unit Hrs.
No. No. .
o Required
1. Not Applicable

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of theory.

S. No. Equipment Name with Broad Specifications_ | UOs.S. No.
1.1 Computer system (Any computer system with basic configuration) |  All
lie LCD Projector with accessories All

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs in
cognitive domain for achieving the COs to attain the identified competency. More UOs could

be added.
Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain) o
Unit -1 la. Enlist the characteristic uses |1.1 Introduction of soft computing
Soft of soft computing techniques and its types, Merits and
Computing techniques in civil demerits of soft computing technique,
Technique engineering. Graphical User Interface Software
S 1b. Identify merits and demerits (GUD).
of soft computing |1.2 Introduction, salient features and
techniques. applications of software’s -
lc. Understand the general REVIT, ETAB, 3D Architect Home,
features of software’s used Build-Master, HEC-RAS, STRAP,
in Civil Engg WaterGEMS, Tekla, ArcGIS,
1d. Suggest the suitable QuikGrid, STAAD.Pro, SAFE, RISA-
software/s for the given Connection, Civil 3D, Site 3D, SkyCiv
construction activity. Structural 3D, SAP 2000, MIDAS,
LUSAS, BricsCAD, Estimate Master,
ProEst, WinEst, Clear Estimate,
Procore, Buildertrend, Building
Management System (BMS), Plant
Design and Management System
(PDMS), Building Information
Modeling (BIM), Primavera Pro,
Microsoft Project (MSP)
Unit— 11 2a. List the advanced 2.1 Building Materials- Artificial sand,
Recent construction materials for Sensi tile, carbon fibre, Bricks made
Constructi given construction project. up of cigarette butts, 3D printed
on 2b. Identity the properties of bricks, Translucent wood, laminated
Materials given advanced material. timber, 3D Tiles
2¢. Enumerate the applications 2.2 Road  Materials= ; Geo-synthetics,

of given form of material/s
in civil engineering.

Noise-reducing asphalt. ~ Porous
Pavement, Plastic Roads, solar roads,
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Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain) ]
2d. Identify the situations to use Anti Icing Roads, Piezoelectric roads
the given material. 2.3 Concrete Materials- Portland
2e. Justify the use of given Pozzolana Cement, Portland Slag
material for given site Cement, New admixtures —
condition. Masterglanium, Polycarboxylic Ether,
Self Healing Concrete, Fibre-
Reinforced Concrete, High Strength
concrete, High Performance Concrete,
Nano concrete, Light transmitting
concrete.
2.4 Sustainable  Materials-  Ground
Granulated Glass Blast-furnace Slag
(GGBS) concrete, Acro-gel insulation,
Cooling  bricks, Green concrete,
Timbercrete, Ferrock
Unit III- | 3a. Identify the correct use/s of 3.1 Survey equipment- LiDAR, Scan
Latest given advanced Station, Global Positioning System
Tools and tool/equipment. (GPS), Geographical Information
Equipment |3b. Select the appropriate System  (GIS),  Photogrammetry,
S mstrument required for the Drones, Direct Reading Grade Rods,
given construction activity. 3D Laser scanning, laser level
3c. Identify the situation for the 3.2 Construction Equipment-Earth
use of given advance moving equipment-Skid and crawler
equipment/instrument. loaders, trenchers, scrappers, wheeled
loading shovels, advanced plastering
machine, Bridge launcher.
3.3 Material  handling equipment-
Cranes, conveyors, hoists, forklifts,
mobile concrete mixer, paver, road
N header, tunnel boring machine. _
Unit-IV 4a. Elaborate the principle of 4.1 Water resource management-
Sustainabl water resource management. Principles and techniques
e Resource | 4b. Adopt the suitable technique | 4.2 4R’s in waste management-Reduce,
Manageme for water conservation. Reuse, Recycle and Recover, Concept
nt 4c. Justify the need of 4R of Zero Waste
principle in waste 4.3 Reuse of waste in construction-Fly
management. Ash, Slag and Plastic
4d.Recommend the use of waste | 4.4 Renewable  energy  sources-solar
for the given civil energy, biomass, wind energy, ocean
construction work. wave energy, Geo thermal energy and
4e. Suggest the appropriate hybrid power system.
safety technique for given 4.5 Energy Audit-Necessity and methods.
site condition. 4.6 Natural disaster management- Flood ,
Earthquake, = Tsunami,  Volcanic
Eruption, Hurricanes, Landslides.
4.7 Site Safety-necessity, principles, tools,
techniques, lawsgrules and regulations.
Unit -V 5a. Select the appropriate 5.1 Building  ¢onsfruction ; techniques-
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techniques as per site
condition.

5d.1dentify the application of
given construction technique

Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain) |

Advancem advanced techniques for the Zero energy building, Green building,
ent in given construction project. Mass housing-precast housing, prefab
Constructi | 5b.Understand the characteristic homes, pre-engineering  building,
on features of advanced Solar Paints, Building Integrated
construction techniques Photovoltaic ~ (BIPV), Earthquake
5¢. Recommend the use of Resisting  Controls-Isolation  and

appropriate construction Dissipation.

5.2

53

5.4

Road construction techniques- 3D
Printing, Road Printer, smart roads
Coastal construction techniques-
Sound Proofing walls, water resistant
roofs, high performance doors and
windows, air and moisture barriers.
Ground improvement techniques-
Advanced piling techniques - Stone
Column, Vibro Floatation, Micro
Piles, Soil Nailing, Vertical drains-
Sand Drains, Pre-Fabricated Vertical
Drains, Thermal Methods- soil heating
and soil freezing.

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ of Bloom’s ‘Cognitive Domain Taxonomy'.

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit | Unit Title Teaching | Distribution of Theory Marks
No. Hours R U A Total
- Level | Level | Level | Marks |
I | Soft Computing Techniques 08 06 04 02 12
II | Recent Construction Materials 10 04 06 04 14
IIT1 | Latest Tools and Equipments 10 06 04 04 14
IV | Sustainable Resource Management 08 04 06 02 12
V | Advancement in Construction 12 06 08 04 18
Total 48 26 28 16 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)

Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10.

SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities ¥n7garoyp and prepare
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reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be uselul for their placement interviews:
a. Visit the appropriate website and observe the relevant videos and other related
learning material.
b. Group discussion on sustainable resource management.
¢. Undertake micro-projects.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategics, which the tcacher can use to accelerate the attainment of the
various learning oulcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the
outcomes.

c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

e. Guide student(s) in undertaking micro-projects.

f. Demonstrate the particular situation before undertaking the task in practice.

g. Show video clips of emerging trends in civil engineering and undertake the
discussion.

h. Show picture clips/photographs of advance construction techniques available online.

1. Arrange expert lectures of various practicing engineers from various construction
sites.

j. Arrange the brain storming sessions on recent modifications in construction
methodology, projects undertaken, innovative materials etc.

12.  SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be
individually undertaken to build up the skill and confidence in every student to become
problem solver so that s/he contributes to the projects of the industry. In special situations
where groups have to be formed for micro-projects, the number of students in the group
should not exceed three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects is given here. Similar micro-projects could be
added by the concerned faculty:

a. Prepare the chart showing software and their applications.
b.  Prepare a model of any one construction material or machinery used inrecent days.
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c. Prepare a report on advanced machinery and materials.
d. Elaborate the process of mass housing, pre-engineered buildings etc.
e. Make posters showing site safety and its awareness.
f.  Prepare the charts showing different types of safety rules and regulations of site.
13. SUGGESTED LEARNING RESOURCES :
l\?(; Title of Book Author Publication
1 | Emerging Materials Roberto Lopez- American Society of Civil
for Civil Anido, Tarun Naik Engineers (31 July 2000), ISBN-
Infrastructure: State 13: 978-0784405383
of the Art
2 | Sustainable Ravindra K. Dhir Woodhead Publishing, 9th January
Construction OBE Jorge de Brito Rui | 2019, eBook
Materials Silva Chao Qun Lye ISBN: 9780081009918
Hardcover ISBN: 9780081009857
3 | Learning Manual on | MSBTE, Mumbai. --
“Emerging Trends in
Civil Engineering”
14. SOFTWARE/LEARNING WEBSITES
a. https://www.engineeringcivil.com/softwares.
b. https://www.nbmew.com/tech-articles/concrete/3725-new-construction-materials-for-
modern-projects.html
c. https://geniebelt.com/blog/10-innovative-construction-materials
d. https://www.viatechnik.com/blog/modern-construction-machines-theyre-used/
e. https://www.academia.edu/28172313/ADVANCED_BUILDING_CONSTRUCTION_EQUI
PMENT
f. https://theconstructor.org/construction/sustainability-construction-civil-engineering/9492/
g. https://www.designingbuildings.co.uk/wiki/Advanced_construction_technology
h. https://www.constructionjunkie.com/blog/2018/1/7/the-16-most-interesting-advances-in-

construction-technology-of-2017
https://mysubs.in/buy/recent-trends-in-civil-engineering-and-technology-journal-

subscription?gclid=Cj0KCQjw61foBRCiARIsAF6q06scZ5teDlex1Yz_j85yy2ZH v1kiQcytN
vYT3AelfE3LcZndTbhrOwaAqv2EALw_wcB.

https://www.flatworldsolutions.com/engineering/articles/6-latest-trends-in-civil-

engineering.php.
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Building Services Course Code: 22604

Program Name : Civil Engineering Program Group
Program Code : CE/CR/CS

Semester : Sixth

Course Title : Building Services (Elective-II)
Course Code : 22604

1. RATIONALE

Buildings serve several societal needs — primarily as shelter from weather, security, living
space, privacy, to store belongings, and to comfortably live and work. Building services are
the systems installed in buildings to make them comfortable, functional, efficient and safe.
They can include fire safety, HVAC (heating, ventilation and air conditioning), lighting,
plumbing, ICT (information and communications technology), and so on. Building Services
Engineers are the people who make this happen. The knowledge of building services is
necessary to maintain the functional requirements of the building by a civil technologists. As
buildings are becoming more complex and more modern, it is essential to include the same in
the Civil Engineering curriculum. This course is designed to enhance the employability with
the skills required for building service industries.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Execute the building services for creating human comfort in the buildings.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented COs
associated with the above mentioned competency:

a) Identify the building services for the requisite functional requirements.

b) Estimate the space requirements for vertical communication services.

c) Propose the fire safety requirements for multi-storeyed buildings.

d) Devise the water supply and sanitation system for buildings.

e) Evaluate the potential of rain water harvesting and solar water heater system for the

buildings.
f) Execute the relevant system of lighting, ventilation and acoustics for buildings.

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme 3 -
Credit Theory Practical
(L+T+P) —
L|T| P Paper ESE PA Total ~_ESE PA _Total
!irs. Max | Min | Max | Min | Max | Min | Max Min_ Max | Min | Max | Min
31=12 5 3 70 28 | 30% | 00 | 100 | 40 | 25# | 10 | 25 10 | 50 | 20

(¥): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
facilitate attainment of COs and the remaining 20 marks for tests and assignments given by
the teacher. o

4 |_-.. -
Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; /PP - "Practic m’ F Credzl
ESFE - End Semester Examination; PA - Progressive Assessment
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S COURSE MAP (with sample COs, PrOs, UOs, ADOs and Topics)
This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the

Course, in all domains of learning in terms of the industry/employer identified competency
depicted at the center of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS / EXERCISES
The practical/exercises/tutorials in this section are psychomotor domain PrOs (i.e. sub-

components of the COs) are to be developed and assessed in the student to lead to the
attainment of the competency.

. Appr6;.=
> Practical Outcomes (PrOs) b Hrs.
No. No. .
required |
1 Identify components of building services available in your I 0
institute building and prepare a report.
2 Compute the space requirements for the rain water harvesting I 0
system for the given type of building. i
3 Compute the space requirements for the escalator for the N
: o - : o T 02
given type of building as per guidelines of national building [ * ]
| code. | »
4 Compute the space requirements for the lift for the given type’ I \=\02% |
i = ii
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Practical Outcomes (PrOs)

Unit
No.

Approx.
Hrs.
~ required

of building as per guidelines of national building code.

Submit your observations along with your comments on the
specifications and working of the fire extinguisher by viewing
the relevant video/simulation/photographs.

I

02*

View the relevant video/simulation/photographs and then
draw a line plan showing the provisions of fire safety system
in any multi storied residential building/anyone public
building in your locality.

111

02

Submit your observations along with your comments on the
layout for the water supply and sanitation system for the
bathroom and WC of any multi-storey building including
design parameters by viewing the relevant
video/simulation/photographs.

v

02*

Submit your observations along with your comments on the
layout for the water supply and sanitation system for the
bathroom and WC of any local public building including
design parameters by viewing the relevant
video/simulation/photographs.

v

02*

Submit your observations along with your comments (labeled
sketch, specifications) on the working of valves, pipes of
different sizes and fittings (five each) by viewing the relevant
video/simulation/photographs.

IV

02*

10

11

12

Estimate the rain water harvesting potential for the given plan
of the residential building (single storey load bearing
structure) and given data.

02*

Plan the proposed rain water harvesting system for data
produced in practical no.10 with necessary sketch, diagram,
specifications.

02

Estimate the rain water harvesting potential for the given plan
of the residential building (multi storey framed structure) and
given data.

02*

13

Submit your observations along with your comments on the
specifications and data required for installation and
maintenance of the solar water heating system for a dwelling
unit with provided data by viewing the relevant
video/simulation/photographs.

02*

14

Submit your observations along with your comments on the
components and working of solar water heating system for the
given type of dwelling unit with provided data by viewing the
relevant video/simulation/photographs.

02

15

16

Submit your observations along with your comments on the
laying of lighting system to be provided for the given size of
room of a dwelling unit by viewing the relevant
video/simulation/photographs.

Estimate the quantities of the electrical points, switches and
wiring system required for the given type of dwelling unit and
Prepare a budget for it with summarization of all relevant
information in the form of a report.

VI

02

VI

02*
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] Approx.
S: Practical Outcomes (PrOs) Unit Hrs.
No. No. .
| required

17 | Submit your observations along with your comments on
natural and artificial ventilation for the public building by VI 02
viewing the relevant video/simulation/photographs.

18 | Submit your observations along with your comments on
natural and artificial ventilation for the residential building by VI 02
viewing the relevant video/simulation/photographs.

Total 36

Note:

i. A suggestive list of PrOs is given in above table. More such PrOs can be added to attain
the COs and competency. A judicial mix of minimum 12 or more practical UOs/tutorials
need to be performed, out of which, the practical marked as “*’ are compulsory so that the
student reaches the ‘Precision Level' of Dave'’s ‘Psychomotor Domain Taxonomy’ as
generally required by the industry.

ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according to a suggested sample given below:

S. No. | Performance Indicators Weightage in %

1 | Preparation of practical set up 10 ]
2 | Setting and operation 10 B
3 | Safety measures | 20
4 | Observations and Recording _ 20 B
5 | Interpretation of result and Conclusion 20

6 | Answer to sample questions 10
7 | Submission of report in time B 10

3 Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

a) Follow safety practices.

b) Practice good housekeeping.

c) Work as a leader/a team member.

d) Follow cthical Practices.

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e ‘Valuing Level’ in 1*' year.

e ‘Organization Level’ in 2" year.

e ‘Characterization Level’ in 3" year.

i MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will uslei ‘in; Amiformity in
conduct of experiments, as well as aid to procure equipment by administrators.
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s, : . - PrO

No. - Equipment Name with Broad Specifications S. No.

1 Model of a civil engineering structure depicting various components. 2
Chart showing detailing of lift, escalator and ramp. 34
Model of various material used in water supply and sanitary drainage

3 . . — 7,8 and 9

N system such as fixtures, fittings, pipe section, joints and valves.
Model of a civil engineering structure depicting various components of

4 : . 10

| Rain Water Harvesting system.

5 Model of a civil engineering structure depicting various components of 12

‘Solar Water Heating system.

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop the same
UOs given below for achieving the COs to attain the identified competency. More UOs could

be added.
Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain) |
Unit -1 la. Classify the building based on | 1.1 Introduction to building services,
Overview of the basis of the given type of Classification of buildings as per
Building occupancy with reference to national building code, Necessity of
Services the provisions of National building services, Functional
Building Code. requirements of building. Different
1b. List the relevant type of types of building services i.e. HVAC
services required for the given (Heat, Ventilation and  Air
building with justification. Conditioning), escalators and lifts,
lc. Explain the different fire safety, protection and control,
components of the given plumbing  services, rain  water
building services provided in harvesting, solar water heating
the given building. system, lightening, acoustics, sound
1d. Explain the salient insulation and electric installation
characteristics of BMS etc.
required for the given type of | 1.2 Role and responsibility of Building
building. Service Engineer, Introduction to
le. Describe the relevant BMS (Building Management
parameters to convert the Services), Role of BMS, concept of
given type of building into a smart building.
smart building.
1f. Justify the necessity of
providing the relevant building
services in the given type of
building,. B |
Unit — II 2a. Suggest the civil engineering | 2.1 Objectives and modes of Vertical
Modes of requirements for the Communication in building.
vertical Escalators to be installed in Lifts: Different types of lifts and its
communicat the given type of civil uses Component parts of Lift- Lift
ion structure with justification. Well, Travel, Pit, Hoist Way,
2b. Explain the safety measures Machine, Buffer, Door Locks,
required for installing the Suspended Rope, Lift Car, Landing
Escalators and Lifts in the Door, Call Indicatars, Call Push etc.,
given type of civil structure. Design provisions {05 basic size
2c. Explain the method of

calculation of space enelosure to
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2d.

2e.

computing the space
requirement for the Escalators
and Lifts of the given type of
civil structure.

Suggest the specifications for
the elevator required in the
given building with
justification.

Draft the specifications
required for construction of
ramp required for physically
handicapped and elderly
persons for the given type of
the building structure.

accommodate lift services, Safety
measures.

2.2 Escalators: Different I'ypes of
Escalators and its Uses. Components
of escalators, Design provisions for
basic size calculation of space
enclosure to accommodate escalator
services, Safety measures.

2.3 Ramp: Necessity, design
consideration, gradient calculation,
layout and Special features required
for physically handicapped and
elderly.

for

for

Unit- III 3a. Justify the provision of the fire |3.1 Fire protection requirements
Fire Safety safety system for the given multi-storeyed building. Causes of
type of buildings. fire in building. Fire detecting and
3b. Explain the working principle various extinguishing system.
of the given type of fire Working principles of various fire
protection systems provided in protection systems.
the given type of building. 3.2 Safety against fire in residential and
3c. Select the relevant system of public  buildings  (multi-storeyed
fire safety for the given building), National Building Code
structure with justification. provision for fire safety, Fire resisting
3d. Explain the national building materials and their properties, Fire
code requirements of resistant construction, procedures for
providing Fire protection carrying out fire safety inspections of
system for the given type of existing buildings. Provisions
multi-storeyed building. evacuation.
3e. Specify the provisions of NBC
for the installation of fire
extinguishing equipments in
the given type of building. )
Unit- 1V 4a. Explain the significance of 4.1 Importance of plumbing, AHJ
Water AHJ approval in laying the (Authority Having Jurisdiction)
supply and plumbing system in the given approval, Plumbing Terminology and
sanitation type of building. fixtures: Terms used in plumbing,
services 4b. Select the fixtures required for Different types of plumbing fixtures,

4e.

4d.

de.

laying the plumbing system for
the given type of building.
Explain the governing
principles of laying the
plumbing services (water
supply/drainage/vent) in the
given type of building.
Select the relevant type of
valves, pipe material and
fittings required for laying the
water supply and drainage
system for the given site
condition with justification.
Suggest the relevant plumbing

shapes/ sizes, capacities, situation
and where used, Traps, Interceptors.

4.2 System of plumbing for building
water supply: sources of water,
storage of water, hot and cold water
supply system.

4.3 System of plumbing for building
drainage: types of drainage system
such as two pipe system, one pipe
system, types of Vents and purpose
of venting, Concept of gray water
and reclaimed water,

4.4 Different pipe 'r‘;nit'éfi:i’-l'-_:'w"‘;--z\lml jointing
methods. fitlings. hanger: supports |

)

1
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system for the givei t}7pe_0f
building with justification.

and valves used in plumbing and
their suitability.

Unit-V 5a. Propose the relevant 5.1 Components of a RWH system
Natural components required for the (Catchments,  gutters,  conduits,
resources design of rain water harvesting filters, Storage facility, Recharge
conservation system in the given type of structures etc.), Advantages of RWH,
services building structure. Application of RWH, RWH potential
5b. Explain the method of and factors affecting RWH potential,
estimating the rain water planning, designing, construction and
harvesting potential for the maintenance of RWH for residential
given type of structure. and institutional buildings, colonies,
5c. Explain the procedure for industries, public areas like parks,
designing the rain water airports, forested areas.
harvesting system for the 5.2 Concept of SWH (Solar water
given type of structure. heating), component parts of SWHS,
5d. Select the relevant Solar water various system of SWH (heat
heater system required for the transfer, propulsion, passive direct
given site condition with system, active direct system, Do-it-
justification. yourself), SWHS design principles,
5e. Draft the specifications for specification, installation and
setting a solar water heating maintenance, cost effect, energy
system in the given type of production, life  cycle energy
building. assessment and applications of
5f. Justify the necessity of rain SWHS.
water harvesting system and
solar water heating system in
the given situation. B
Unit- VI 6a. Select relevant system of 6.1. Concept of lighting, types of lighting
Lighting, lighting for the given building (natural and artificial), factors
Ventilation, with justification. influencing the brightness of room,
and 6b. Suggest the lumen capacity factors affecting selection of artificial
Acoustics. required for the given size of lighting, installation of light (direct,

6c.

6d.

6e.

6f.

the room.

Describe the methods used for
the ventilation purposes in the
given type of building.
Explain the significance of
providing air conditioning
system in the given type of
building.

Justity the need of acoustic
treatment in the given type of
building structure.

Explain the relevant method of
acoustic treatment for the
given type of building
structure.

half-direct, indirect, half-indirect and
direct-indirect), types of light control
(manual switch, remote switch, timer
switch and photo-electric cell switch),
types of lamps (incandescent, tungsten
halogen and electric discharge), Lamp
selection as per room sizes.
Conversion from Lumen (unit of
measurement indicating the visible
light output of a light source) to Lux
(the metric system of luminance).

6.2. Concept of ventilation, necessity and
types of ventilation, Overview of Air
Conditioning system for building.

6.3. Building Acoustic, Objectives,
acoustic Control in a building, acoustic
material (porous absorber and cavity

W,
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Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ of Bloom's ‘Cognitive Domain Taxonomy’

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

" Unit Unit Title Teaching | Distribution of Theory Marks
No. Hours
R U A Total
Marks
Level | Level | Level
I Overview of Building Services 02 02 02 - 04 N
I | Modes of Vertical Communication 10 04 04 06 14
Il | Fire Safety 08 02 04 06 12
IV | Water Supply and Sanitation System 10 04 04 06 14
V| Natural Resources Conservation Services 10 04 04 06 14
VI | Lighting, Ventilation, and Acoustics 08 04 04 04 12
Total 48 20 20 28 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect to attainment of LOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:
a) Prepare journals based on practical performed in laboratory.
b) Give seminar on relevant topic.
¢) Undertake micro-projects.
d) Visit any three buildings near by your institute and classify them in accordance
with the provisions made in National Building Code in report form.
e) Identify the components of building services by inspecting the nearby buildings to
prepare a detailed report w.r.t. adequacy, deficiency and exceeding the requirement.
f) Collect the technical brochures of the different components of building services
from the local market/internet to present in report form.
g) Visit any building certified by Building Management Services to record the
important features that has converted it into green building and submit a report.
h) Estimate the RWH and SWH potential for your house and institute building.
11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to n.(.u.lu m, Lhn at/l(unment of the
various outcomes in this course: Oy
a) Massive open online courses (MOOCs) may be used lu Tes u,h various: lt.)]'!lt‘w"“\l.lh
topics. ~ 10|
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b) ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.

c) About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

d) With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

e) Guide student(s) in undertaking micro-projects

f) Arrange visit to nearby construction sites for understanding various construction
activities.

g) Use of video/animation films to explain various processes of building construction.

h) Use different instructional strategies in classroom teaching.

i) Demonstration of different small activities related to building services.

j) Display of various technical brochures of modern building services.

12. SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.
The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or ficld-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.
A suggestive list of micro-projects are given here. Similar micro-projects could be
added by the concerned faculty:
a) Prepare a sketchbook consisting of components of modern building services (for
Sketches which are not included in Practical sketch book).
b) Collect the relevant information of recent technologies in elevators and prepare a
report on it.
c) Prepare a report on BMS including a case study.
d) Collect the relevant information of different techniques for RWH or SWHS and
submit a report on it.
¢) Prepare a summary report with reference to lighting, ventilation and acoustic system
of a building.
f) Prepare a report on modern Fire Safety, Detection and Protection systems.

13. SUGGESTED LEARNING RESOURCES

1\?(') Title of Book alighor Publication

The A to Z of Practical
1 | Building Construction and | Mantri, Sandeep
its Management
Plumbing Design and
Practice

Satya Prakashan, New Delhi
ISBN-13: 978-8176849692

MeGraw-Hill, New Delhi, 2004
ISBN: 9780074620694

Deolalikar, S. G.

f

|
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Fire Services in India:

Mittal Publications, New Delhi,

3 H1stor¥, Detection, Bag, S. P. 1995, ISBN 8170995981
Protection, Management
. glm?‘ple? o l{“}llrlijat;etyd. Akhil Kumar | PHI Learning Pvt. Ltd, New Delhi.
[ SIneeling: CNACISANANg | pag 2014, ISB:9788120350380
| Fire and Fire Protection
L —
BIS/ International Codes of Practice:
1\?(; Title of Book LU Publication
1 | National Building Code Partl, 4, 8, 9 BIS
5 IS 12183 (Part 1):1987 Code of practice BIS Bureau of Indian
_for plumbing in multistoried buildings Standard, New Delhi
3 2008 Uniform plumbing code — India BIS
~~ | (UPC-T) ) -
14. SOFTWARE/LEARNING WEBSITES
a) http://bis.org.in
b) https://www.capterra.com
¢) http://bmsbuildingservice.com
d) http://www.plumbingservices.com
‘.‘_’WJ ! il :‘_\
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Program Name : Civil Engineering Program Group
Program Code : CE/CR/CS

Semester : Sixth

Course Title : Solid Waste Management (Elective-II)
Course Code : 22605

1. RATIONALE

Industrialization and urbanization is increasing day by day. As a result of this, the generation
of solid waste is a major problem all over the country within the urban as well as rural area
and it is increasing day by day. In view of this, the management of solid waste produced is of
prime need to keep the environment safe and clean. Information on classification and
characteristics of solid waste will enable to decide appropriate technology about the collection
and transportation of waste produced. Various disposal methods of solid waste will enable to
recommend suitable method of disposal of solid waste with economy and acceptable
environmental constraints including reuse and recycle wherever applicable. Content on other
types of solid waste such as biomedical waste, construction waste, E-waste and plastic waste
will be useful in deciding appropriate method for collection, transportation and disposal of
these wastes. Thus, the knowledge of solid waste management with the concept like
recycling, recovery and reuse will lead to proper disposal with acceptability. This will further
lead to keeping the natural resources condemnation free.

2 COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Manage the solid waste effectively to maintain the hygienic conditions.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a) Identify the different sources of solid wastes.

b) Execute the relevant method of collection and transportation of solid wastes.

¢) Execute an action plan for disposal of solid wastes.

d) Implement the relevant method for disposal of Bio-medical wastes.

e) Implement the relevant method for disposal of Industrial wastes and E-waste.

f) Implement the relevant laws related to solid waste management.

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme
Credit Theory Practical
(L+T+P) o -
L|T| P Paper | _ _ESE PA ~ Total ESE I PA Total
Hrs. |Max Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min
30 - 2 5 3 70 28 30* 00 100 | 40 25# 10 25 10 50 20

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment 10
facilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the cognitive domaii’ o required for the
attainment of the COs. '
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Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment.

S. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

Approx.
Hrs.
Required

S. No. Practical Outcomes (PrOs) it

Submit your observations along with your comments on W,_, ~ 02

parameters of different solid waste by viewing the rele \ﬂ?
video/simulation/photographs. o/ Z\
fiy = =
(5| =)
.'-_L'!'
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S. No.

Practical Qutcomes (PrOs)

Unit
No.

Approx.
Hrs.

| Required

Undertake the survey through internet to pfepare a report on the
methodology used in collection and transportation of Solid waste
including ecquipments, specifications used therein

II

02*

View the relevant video/simulation/photographs/print
material/non-print material of the operations in transfer station to
draw the flow chart for the same.

I

04*

Design the organization chart for the agency managing solid
waste for a given area with a report on w.r.t. population to be
served, pattern, machineries, equipment, manpower used.

II

02*

Submit your observations along with your comments on solid
waste management techniques by viewing the relevant
video/simulation.

II

02

Submit your observations along with your comments on solid
waste disposal plant by viewing the relevant
video/simulation/photographs.

1

04*

Submit your observations along with your comments on
composting plant by viewing the relevant
video/simulation/photographs.

111

04*

Submit your observations along with your comments on Bio gas
plant by viewing the relevant video/simulation/photographs.

III

04

Prepare the specifications of vermin-composting plant for the
given type of building with suggested action plan to implement it
by viewing the relevant video/simulation/photographs..

10

Submit your observations along with your comments on working
of vermin-composting plant by viewing the relevant
video/simulation.

11

12

13

Submit your observations along with your comments on solid
waste management system by landfills techniques by viewing the
relevant video/simulation.

111

04*

I

02

M1

02

Submit your observations along with your comments on disposal
of bio-medical waste by viewing the relevant video/simulation.

v

04*

Prepare the specifications for the disposal of bio-medical waste
by viewing the relevant video/simulation.

v

04*

14

Submit your observations along with your comments on the
problems of human agencies dealing with solid waste
management by viewing the relevant video/simulation.

v

02

15

Submit your observations along with your comments on the
disposal of E-waste by viewing the relevant video/simulation.

02

16

Submit your observations along with your comments on the
disposal of Industrial waste by viewing the relevant
video/simulation.

02

17

Compile the relevant provisions Central Pollution Control Board
(CPCB) and State Pollution Control Board (SPCB) pertaining to
solid waste management by viewing in the relevant
video/simulation/search engine..

16

17

Interpret the Municipal Solid Waste Management Rules, 2016 by
viewing in the relevant video/simulation/search engine..

Interpret the Biomedical Waste Management Rules, 2016 by~ =

02

VI

Vi

viewing in the relevant video/simulation/search enging; /

02*

02
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Unit Approx.
S. No. Practical Outcomes (PrOs) Hrs.
No. A
B Required
18 | Interpret the E- Waste Management Rules, 2016. by viewing in VI 02
the relevant video/simulation/search engine.
19 | Interpret the Construction and demolition Waste Management VI 02
Rules, 2016” by viewing in the relevant video/simulation/search
engine. -
20 | Interpret the Hazardous and other waste Management Rules, VI 02
2016; by viewing in the relevant video/simulation/search engine. B
21 | Interpret the Plastic Waste Management Rules, 2016 by viewing VI 02
in the relevant video/simulation/search engine
B il Total 60

Note

I. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical
UOs/tutorials need to be performed, out of which, the practicals marked as ‘*’ are
compulsory, so that the student reaches the ‘Precision Level’ of Dave’s ‘Psychomotor
Domain Taxonomy’ as generally required by the industry.

ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according to a suggested sample given below:

S.No. | Performance Indicators | Weightagein % |
1 Safety measures during visit - 20
2 | Observations and Recording B _ 30
3 | Answer to sample questions S 20
4 Submission of report in time - 30
Total : 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

a) Follow safety practices.

b) Practice good housekeeping.

c) Work as a leader / team member.

d) Follow ethical practices.

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e ‘Valuing Level’ in 1* year.

e ‘Organization Level’ in 2" year.

o ‘Characterization Level’ in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will be useful in uniformity in
conduct of experiments, as well as aid to procure equipment by adiministrators.
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NS(;. Equipment Name with Broad Specifications Pg(?'
1 Specific Uniform, Helmet, Goggle, Hand Gloves, specific shooes etc. 6-11
2 | Use of specific models and charts for explanation regarding solid waste 6-11
management practices.
3 Demonstration of specific Documentary, films or animated film related to 6-11
i  solid waste management practices B

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics are to be taught and assessed in order to develop the sample
UOs given below for achieving the COs to attain the identified competency. More UOs could

be added.
Unit Unit Outcomes (UOs) Topics and Sub-topics
- (in cognitive domain)
Unit 1 la. Explain the principles of waste 1 Definition of solid waste
Fundamental reduction in the given condition. Meaning of different solid waste —
s of solid 1b. Classify the given solid wastes Domestic Waste, commercial
waste according to their sources. waste, industrial waste, market
management |lc. Describe the characteristics of waste, agricultural waste,
the given solid wastes. biomedical waste, E-waste,
1d. Justify the need of solid waste hazardous waste, institutional
management in the given waste
situation. 1.3 Sources of solid waste,
le. Assess the impact of solid waste Classification of solid waste —
management on the environment hazardous and non- hazardous
in the given situation. waste.
If. List the factors generating solid | 1.4 Physical and chemical
wastes in the given specific area characteristics of municipal solid
with justification. waste.

1.5 Impact of solid waste on
environment.

1.6 Solid waste management
techniques — solid waste
management hierarchy, waste
prevention and waste reduction
techniques.

1.7 Factors affecting the solid waste
generation.

Unit- 11 2a. Suggest the relevant method of | 2.1 Storage of solid waste

Storage, storage of solid waste for the 2.2 Collection methods of solid waste
Collection given site conditions with 2.3 Tools and Equipment-Litter Bin,
and justification. Broom, Shovels, Handcarts,
Transportati | 2b. Explain the relevant method of Mechanical road sweepers,

on of collecting the solid waste in the Community bin - like movable and
Municipal given situation. stationary bin

Solid Waste

2c¢.

2d.

Implement the relevant
techniques for management of
solid waste in the given area.
Suggest the relevant
transportation system for

24
2.5

Transportation of municipal waste.
Transportation vehicles with their
capacity-Warking -Animal carts,
Auto yehieles: Tractors or Trailers,
Trucks, Dumpers. Compactor
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Unit

Unit Qutcomes (UOs)
(in cognitive domain)

2e.

transporting the municipal solid
waste at the given location with
justification.

Propose the organization chart
required to manage solid waste
for the given village / town / city
of your locality.

Topics and Sub-topics

vehicles. Transfer station-
meaning, necessity, location

2.6 Role of rag pickers and their utility
for society

2.7 Organization pattern of solid waste
management system, practices
according to Population of the
town or city.

Unit- 111
Disposal of
Municipal
Solid Waste

3a.

3b.

3c.

3d.

3e.

3f.

3g.

3h.

3i.

Explain the principles of
preparing the compost for the
given site.

List the relevant factors
affecting the given composting
process with justification.
Describe the different steps of
executing the relevant method of
composting for the given site.
Suggest the design criteria
adopted in execution of
vermicomposting for the given
area with justification.

Explain the relevant operating
method of sanitary land filling
for the given site condition and
given type of waste.

Select the site suitable for the
land filling purpose in the given
locality with justification.

State the relevant parameters to
select a site for land filling with
justification.

Propose the relevant method to
control the liquid Leachate
generated in the given land
filling site.

Suggest the relevant situation
for disposal of given type of
solid waste through incineration
process with justification.

. Select the relevant type of

incinerator for the given type of
solid waste.

3.1 Concept of composting of waste,
Principles of composting process.
Factors affecting the composting
process

3.2 Methods of composting —

A) Manual Composting —
Bangalore method, Indore
Method

B) Mechanical Composting — Dano
Process

C) Vermicomposting.

3.3 Land filling technique, Factors to
be considered for site selection

» Land filling methods-Area method,

Trench method and Ramp method.

* Leachate and its control, Biogas
from landfill

» Advantages and disadvantages of
landfill method

* Recycling of municipal solid waste

3.4 Incineration of waste:

* Introduction of incineration
process.
» Types of incinerators - Flash,

Multiple chamber Incinerators,

* Products of incineration process
with their use,
* Pyrolysis of waste — Definition,

Methods

3.5 Products of incineration process

+ Advantages and disadvantages of
incineration process
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Solid Waste Management
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Unit Unit Outcomes (UOs) Topics and Sub-topics
B (in cognitive domain)
Unit- 1V 4a. Compare the characteristics of Biomedical Waste Management
Biomedical the given type of biomedical 4.1 Definition of Bio medical Waste.
Waste waste with other given type of 4.2 Sources and generation of
management waste material. Biomedical Waste
and Health 4b. Describe the different sources of | 4.3 Classification of Biomedical
aspects and generating the given type of Waste.
public biomedical waste in the given 4.4 Management technologies.
Involvement locality. Health aspects and public
in Solid 4c¢. Classify the biomedical waste Involvement in solid waste
Waste on the basis of given criteria. management
Management | 4d. Explain the method of executing | 4.4. Health aspects during handling and
the disposal of the given type of processing
biomedical waste in the given 4.5. Health problems during time of
area. segregation, recovery, recycling
4e. Explain the ill effects on the and reuse of solid waste.
health of humans handling the 4.6. Public involvement and
given type of solid waste in the participation in solid waste
given area. management practices.
4f. Justify the need of public
participation in effective
implementations of schemes
managing the given type of solid
waste in the given area.
Unit -V 5a. Explain the relevant method of | Industrial waste Management :
Industrial disposal of given type of 5.1. Variety of industrial waste
waste industrial waste. 5.2. Collection and  disposal  of
management | Sb. Classify the industrial waste industrial waste,
and E-waste based on the given criteria. 5.3. Control measures for industrial
waste 5¢. Describe the process of waste,
management controlling the generation of 5.4. Recycling of industrial waste.
Given type of industrial waste E-waste Management
at the given site. 5.5. Definition of E- waste, Varieties of
5d. Suggest the relevant appliance E- wastes, Dangers of E- waste,
for the disposal of given type 5.6. Recycling of E- waste.
of E-waste with justification 5.7. Disposal of E- waste.
5e. Explain the ill effects of given
type of E-waste on the
environment of that area.
5f. Suggest the relevant method of
recycling and disposal of the
given type of E-waste in the
given situation.
Unit —-VI 6a. Suggest the existing legal Legal Aspects :

Legal aspects
of solid waste
management.

6b.

framework to regulate the given
type of solid waste with
justification.

Explain the relevant major
provisions of Municipal Solid

6.1. Legal aspects- present scenario

6.2. Municipal Solid Waste
Management Rules, 2016

6.3. Biofddtical ™Vastec Management

Rules, 2016 5\
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Unit ;

Unit Outcomes (UOs)
(in cognitive domain)

Topics and Su_b-topics

solid waste.
6c.

medical waste.
6d.

type of waste.
6e.

waste.
of.

Waste Management Rules, 2016
for disposal of the given type of

Explain the different major
provisions of Biomedical Waste
Management Rules, 2016 for
managing the given type of bio-

Compile the major features of
Construction and demolition
Waste Management Rules, 2016
for the disposal of the given

Explain the salient features of
Hazardous and other wastes
Management Rules, 2016 for
the disposal of the given type of

Explain Role of CPCB (Central
Pollution Control Board) and
MPCB (Maharashtra Pollution
Control Board) in managing the
given type of solid waste.

6.4.
6.5.

6.6.

6.7.

6.8.

E- Waste Management Rules, 2016
Construction and demolition Waste
Management Rules, 2016
Hazardous and other wastes
Management Rules, 2016

Plastic Waste Management Rules,
2016

Role of Central Pollution Control
Board and Maharashtra Pollution
Control Board in management of
solid waste from various sources.

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ and above of Bloom's ‘Cognitive Domain Taxonomy’,

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
. o ] ] Distribution of Theory Marks
II{J"" Unit Title S R U A Total
0 . Level Level | Level Marks
I Fundamental of Solid Waste 04 02 04 - 06
Management.
Storage, Collection and
II | Transportation of Municipal Solid 10 04 04 06 14
Waste
Il | Disposal of Municipal Solid Waste | 14 02 06 08 16
Biomedical Waste Management and
Health Aspects and Public
B Involvement in Solid Waste s - 04 06 1
Management.
Industrial waste management and
g E- Waste Management . 04 04 = b
Vi Legal aspects of Solid Waste 04 02 04 B 06
Management.
Total 48 18 26 26 70

Legends: R=Remember, U=Understand, A=Apply and above {.B!oun_; s Revised taxonomy)

MSBTE - Final Copy Dt. 24.05.2019

Page 8 of 11

61




Solid Waste Management Course Code: 22605

Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:
a) Preparation of charts showing solid waste management techniques.
b) Preparation of charts showing tools, equipment, vehicles and machineries used in solid
waste management practices.
¢) Preparation of compost using decomposable waste material at home adopting
appropriate method.
d) Preparation of compost using decomposable waste material at the institute adopting
appropriate method..
e) Preparation of vermicompost using decomposable waste material and worms at home.
f) Preparation of vermicompost using decomposable waste material and worms at
institute.
g) Recycling of plastic wastes obtained from various sources and study the machineries
and outcome product.

11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various learning outcomes in this course:
a) Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b) ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
¢) About 15-20% of the topics/sub-topics, which is relatively simpler or descriptive in
nature, is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d) With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
e) Guide student(s) in undertaking micro-projects.
f) Arrange visit to nearby newly started site for understanding various solid waste
management practices.
g) Show video/animation films to explain various instruments used in solid waste
management practices.

12.  SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project is
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he can contributes to the projects of the industry or society in future. In special
situations where groups have to be formed for micro-projects, the number of students in the
group should not exceed three. =

The micro-project could be industry application based, i’u{rgfﬁhma};workshnp-based,

laboratory-based or field-based. Each micro-project slmul{d eficompass “r'\'&'l—')\_or more COs
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