Maharashtra State Board of Technical Education, Mumbai

Teaching and Examination Scheme for Post S.8.C. Diploma Courses

Program Name : Civil Engineering Groups

| Program Code : CE/CR/CS

With Effect From Academic Year: 2017 - 18

Duration of Program : 6 Semesters

Duration : 16 Weeks

Semester : Second Scheme - 1
Tseachmg Examination Scheme
cheme
Theory | Practical
S Course Title CA?,"br:: Course Credit ESE PA Total | ESE PA Total Grand
N- viation Code L |T| P AT+P) | pxam Total
Duration| Max Min | Max | Min | Max | Min Max Min Max Min | Max | Min
| in Hrs. | Marks Marks| Marks Marks| Marks | Marks| Marks |Marks Marks Marks | Marks| Marks
|
"1 | Applied Mathematics | AMS | 22201 | 3 | 1| - | 4 3 70 | 28 | 30* | 00 | 100 | 40 | — | —- | = | — | = | — | 100
2 ‘/QPP"CC‘ Physics ASM | 22202 L2 74| g oo L |28 (27199 g | 40 | 25@ | 10| 25 | 10 | 50| 20 |,
 Science [ Chemistry | 2= i 15% | 00 | 25@ | 10 | 25 | 10 | 50 | 20
| 3 | Applied Mechanics AME | 22203 | 3 | 1|2 6 3 70 28 1 30% | 00 | 100 | 40 | 25@ | 10 25 | 10 50 | 20 | 150
4 | Construction Materials CMA | 22204 | 3 | = | 2 5 3 70 28 | 30% | 00 | 100 | 40 | 25@ | 10 | 25 10 50 | 20 | 150
5 | Basic Surveying BSU [ 22205 3 | -| 4| 7 3 70 28 1 30% | 00 | 100 | 40 508 | 20 | 50 20 | 100 | 40 | 200
- . . - e | | 1
g | Civil Engineering CEW (22008 | - |-| 4| 4 - e e | = | so |20 | 50~ | 20 | 100 | 40 | 100 |
Workshop and Practice T |
| Business Communication [SGERBONIN - |- | 2 | 2 " e = = = = = |35@ | 14| 15-] 06 | 50| 20| 50
| Using Computers - ..
Total | 16 | 2 | 18 36 - 350 | -- 150 | -- 500 -- 235 - 215 - 45¢ - 930 |
Student Contact Hours Per Week: 36 Hrs. Medium of Instruction: English '
Theory and practical periods of 60 minutes each. Total Marks : 950 '

Abbreviations: ESE- End Semester Exam, PA- Progressive Assessment, L - Lectures, T - Tutorial, P - Practical
@ Internal Assessment, # External Assessment, *# On Line Examination , * Computer Based Assessment
* Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (5 marks each for Physics and Chemistry) 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 cognitive domain LOs required for the attainment of the COs,

~ For the courses having ONLY Practical Examination, the PA marks Practical Part - with 60% weightage and Micro-Project Part with 40% weightage
# Itis mandetory for the candidate to appear for practical (ESE) of both the part of Applied Science (Physics & Chemistry). Candidate remaining absent in

exam of any one part, will be considered as absent for the head ESE (PR

# If Candidate not securing minimum marks for passing in the “PA

“Detained” for that semester.

Applied Science.
ical of any course of any semester then the candidate shall be declared as
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Applicd Mathemanics 1" Scheme
Program Name : Civil Engineering Program Group

Program Code : CE/CR/CS

Semester : Second

Course Tite 1 Applied Mathematics

Course Code 1 22201

1. RATIONALE
This course is an extension of Basic Mathematics of first semester namely Applied

Mathematics which is designed for its applications in engineering and technoiogy using the
techniques of calculus, differentiation, integration. differential equations and in particular
numerical integration. Derivatives are wvseful to find slope of the curve, maxima and
minima of the function. radius of curvature. lntegral calculus helps in finding the area
Differential equation is used in finding the curve and its related applications for various
engineering models, Numerical integration is used to find the area of the functions
especially whose integration cannot be evaluated easily with routine methods. This course
further develops the skills and understanding of mathematical concepts which underpin the
investigative wools used in enginesring

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

+ Solve civil engineering related broad-based problems using the principles of

applicd mathematics

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 Calculate the equation of tangent. maxima, minima, radius of curvature

by differentiation
. Solve the given problems of integration using suitable methods

Apply the concept of integration to find area and volume

Solve the differential equation of first order and first degree using suitable methods.

Apply the concept of numerical integration to investigate the area,

o

LA =T

4. TEACHING AND EXAMINATION SCHEME

Tscachlng | | Examination Scheme
| Scheme | | = i
Credit ! Theary | Practical |
il e (L+T+P|l’npcr|. ESE FA | Total | ESE PA Total
| Hrs, Max Min Max Min| Max | Min| Max | Min | Max | Min | Max | Min |
[3]1 =] 4 3 |tz seefoo oo a0 - | - [ - [ - [ - | |

(%): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (o
Jacititate integratron of COs and the remaining 20 marks 1s the average of 2 tests to be
iqken during the semester for the assessment of the cogritive domain LOs required for the
attamment of the COs,
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Legends: L-Lecture: T — Tworial/Teacher Guided Theory Practice: P -Practical: C— Credir,
ESE -End Semester Examination; PA - Progressive Assessment

5. COURSE MAP (with sample COs, Learning Outcomes 1.2. LOs 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/emplover dentified competency
depicted at the centre of this map.
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6. SUGGESTED PRACTICALS/ EXERCISES
The tutorials in this section are LOs (i.e.sub- components of the COs) 10 be developed and

assessed m the student to lead to the attainment of the competency.



Applied Mathemarics I’ Scheme
' . Approx.
S,' Tutorials Unit l;-lll‘rs.

t Ny ! Ne. Required |
Solve problems based on finding value of the  function af l 1
different points |

5 Solve problems to find derivatives of implicit function  andg 1
B parametric function
N Solve problems  to find derivative  of logarithmic anc‘ 1

| © exponential functions. |

|, Solve problems based on finding equaton of tangent and | 1

| & normal

| Solveproblems based on finding maxima, minima of function 1 1

3 and radius of curvature at a given point.
|6 Solve the problems based on standard formulae of integration. | 1 |
| Solve problems based on methods of integration, substitution 0 1
’ partial fractions. |
| & Solve problems based on integration by parts. I | |

l o Solve practice problems based on proserties of defiaite 111 |

| ntegration |

| Solve practice problems based on finding area under curve, area ] 1

10 between two curves and volume of revelutions ‘
Solve the problems based on formation, order and degree of v | 1
| ! | ditferential cquations ‘
Develop amode! using varable separable method to related 1V 1
12 chgineering problem. '
. | Develop a model using the concept ot linear differential |V 1

| 3 equation to related engineering problem.

14| Solve probiems based on Trapezoidal rule A 1

'| Sol\.-tenproblems based on Simpson's 1/3" rule and Simpson's ¥ 1

| 15 | 3487 rule.

| Make use of concept of numerical integration to solve related v l
16 | civil engineering problems.
B Total - B i 16
[ Note: The above ttorial sessions are for guideling only. The remaining tutorial hours are jor

revision and practice.

6, MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED:

- Not applicable -

7. UNDERPINNING THEORY COMPONENTS

The following wpics/subtopics should be taught and assessed in order to develop LOs in
cognitive domain tor achieving the COs to attain the identified competency

Uinit | Major Cognitive Domain Learning Topies and Sub-topics
| | Quicomes
Unir —1 la. Solve the given simple problems I.1 Funetions and Limits :
Difterentia based on functions Coneept of function and siniple
I Caleulus  |Ib Solve the given simple problems examples
based on rules of ditferentiation bl Coneept of limits withou
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Unit Major Cognitive Domain Learning Topics and Sub-topics
Outeomes
le. Obtam the derivatives of examples
logarithmic, exponential functions | 1.2 Derivatives
td Appiy the concept of a)  Rules of derivatives such as sum,
differentiation to find given preduct, quotient of functions
equation of tangent and normal by Derivative of composite
le. Apply the concept of functions (chain Rule), impiicit
differentiation to calculate maxima and parametric functions,
and minima and radlus of curvature | c)  Derivatives of inverse,
for given function. logarithmic and exponential
functions
1.3 Applications of derivative :
4}  Second order derivative without
examples
b) Equation of tangent and normal
¢) Maxima and minima
d) Radius of curvature
Unit=11 ?a. Solve the given simple problernfs}) [2 1 Simple Integration: Rules of
Integral based on rules of integration integration and integration af
Calculus | 2b. Obtain the given simple integral(s) standard functions
using substitution method 2.2 Methods of Integration:
2c. Integrate given simple functions a)  Integration by substitution
using the integration by pars by  Integration by parts
2d. Evaluate the given simple integral | ¢}  Integration by partial fractions
by partial fractions
Unit=1IT Ba Sclve given sumple problems based [31 Defimite Integration;
Applicatio on properties of definite a})  Simple examples
ns of integration. b} Properties of definite integral
Definite B0, Apply the concept of definite {without proof) and simple

Integration

integration to find the area under

the given curve(s)

Sc. Utilize the concept of definite
integration to find area between
2IVEN two Curves

*d. Invoke the concept of definite
integration to tind the volume of

revolution ot given surface.

examples
12 Applications of integration
&) Areaunder the curve.
b)  Area between two curves
¢} Volume of revolution

Linit-1\
First
Order
First
Degree
DilTerentia
I Equations

4a Find the order and degree of given
differential equations

#b. Form simple differential equations
for given simple engineering
problem{s)

de. Solve given ditferential equations
using the method of variable
separable

H4d. Solve the given simple problems

4.1 Concept of diHerential equation

4.2 Order, degree and formatior; ot
differential equation

£.3 Solution of differential equation
a Variable separable torm
b Linear differential equation

4.4 Application of difte-encial
equations and related  engineering
problems




Applied Mathernatics ‘[ Scheme

Unit Major Cognitive Domain Learning Topics and Sub-topics
Chutcomes

based on linear differential

gquations
Unit =¥ 5a. Apply the concept of numerical 3 1 An intreduction to numerical i
Numerical integration to find area from given ntegration |
Integration data by Trapezoidal rule a. Trapezoidal rule.

3b. Apply the concept of numerical b, Simpson’s 173" rule.
intearation to find area from given | c. Simpson’s 3/8"" rule

data by Simpson’s 173" rule.

Apply the concept of numerical

integration to find area from given

data by Simpson’s 318" rule. I
Utilize the concept of numerical |
integration to solve related ’
| engingering problems

Note: To attain the COs and competency, abave listea Learmng Ouwicomes (LOsi need to be
underiaken to achieve the 'dpplication Level " of Bloom's ‘Cognitive Domain Taxonomy'

8. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Uini Unit Title Teaching| Distribution of Theory Marks |
t Hours R U A Total |
Na, Level | Level | Level | Marks
| 1 | Differential calculus | 14 | o4 08 12 24
[l | Integral caleulus ' 12 | 02 06 08 16
HI | Applications of Definite 08 02 02 04 08
Integration,
IV | First Order First Degree 06 02 02 04 08
Differential Equations
V | Mumerical integration 08 02 03 07 14
| Total 48 12 23 35 70

}‘egem!.\': R=Remember, U=Understand. A=Apply and ahove (Bloom s Revised taxonomy)
Note: This specification table provides general guidelines 10 assist student for their learning
and o teachers to teach and assess students with respect to atiainment of LOs. The acrual
distribution of marks at different taxonomy levels (of R, U and 4) in the question paper may
veny from above table.

9. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student -related
co-carricufar activities which can be undertaken to accelerate the attainment of the various
outcomes in this course;

3, ldemify engineering problems based on real world problems and solve with the use of
free wiorials available on the internet
Use graphical software’s: EXCEL. DPLOT, and GRAPH for related topies /

{Use Mathead as Mathematical Tools and solve the problems of Calculus. &=
!dmﬁl!_\ problems based on applications of differential equations and solve Tha:slc-:-
prablems ¢

e o
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e Prepare models to explain different concepts of applied mathematics.
f. Prepare a seminar on any relevant topic based on applications of integration
g.  Prepare a seminar on any relevant topic based on applications of numerical integration
1o related engineering problems.
10.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

These are sample strategies, which the teacher can use to accelerate the attainment of (he
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-tapics which is relatively simpler or descriptive in
nature is 1o be given to the swdents for seff-direcred learning and assess the
development of the LOs/COs through classroom presentations (see implementation
guideline for details}.
d. With respect to item No.10, teachers need to ensure to create opporlunities and
provisions for co-carricular activities
e Guide student(s} in undertaking micro-projects.

11. SUGGESTED MICRO-PROJECTS

Only one micro-project is plarned to be undertaken by a student assigned to him/her in the
beginning of the semester. S/he ought to submit it by the end of the semester to develop the
industry oriented COs. Each micro-project should encompass two or more COs which are in
fact, an integration of practicals. cognitive domain and affective domain LOs. The micro-
project could be industry application based, intemet-based, workshop-based, laboratory-based
or field-based. 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 J6 (sixteen) student engagement
hours during the course.

In the first four semesters, the micro-project could be group-based. However, in higher
semesters, it should 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. A
suggestive list is given here. Similar micro-projects could be added by the concerned faculty:
a. Prepare models using the concept of tangent and normal to bending of roads in case of
sliding of a vehicle.
Prepare models using the concept of radius of curvature to bending of raiiway track.
Prepare charts displaying the area of irregular shapes using the concept of integration
Prepare charts displaying volume of irregular shapes using concept of integration
Prepare models using the concept of differential equations for mixing problent.
Prepare models using the concept of differential equations for radio carbon decay.
Prepare models using the concept of differential equations for population growth
Prepare models using the concept of differential equations for thermal cooting,
PreFda:e charts displaying the area of irregular shapes using the concept of Simpson’s
1/3 " rule.
j Prepare charts displaying the area of irregular shapes using the concept of Simpson’s

IR oo ae o



Applied Mathematics ‘) Scheme

12.  SUGGESTED LEARNING RESOURCES

S. [
No. Title of Book Author Publication
I | Higher Engineering Grewal, B.S. Khanna publications, New Delhi , 2013
Mathematics ISBN- 8174091955
2 | A Text Booko Durta, D. New Age Intemnational Publications,
Engineering Mathematics New Delhi, 2006, ISBN: 978-81-224-
| 1689-3
3 | Advanced Engineering Krezig, Ervin - | Wiley Publications, New Delhi, 2016
Mathematics ISBN:978-81-265-5423-2,
4 | Advanced Engineering Dasg, HK 5. Chand Publications, New Delhi,
Mathematics 2008, ISBN: 9788121903455
5 | Engineering Mathematics, | Sastry, 5.5 PHI learning, New Delhi, 2014
Volume 1 (4" edition) 1SBN-978-81-203-3616-2,
6 | Comprehensive Basic Veena, G.K. New Age Intemational Publications,
Mathematics, Volume 2 New Delhi, 2005 [SBN-978-81-224-
1684-8
7 | Gettang Started with Pratap, Rudra Oxford University Press, New Delhi,
MATLAB-7 2009 ISBN: (:199731241
4 | Engineering Mathematics | Croft, Anthony. | Pearson Education, New Delhi, 2010
™ edition) ISBN: 978-81-317-2605-1
13. SOFTWARE/LEARNING WEBSITES
a  wwwscilab org/ - SCI Lab
b www mathworks.com/products/matlab/ - MATLAB
c.  Spreadsheet applications
d.  www.dplot.com/ - DPlot
e www.allmathcad com/ - MathCAD
f. www wolfram com/mathematica/ - Mathematica
£ hup://fossee in/
b, hups:/wvw khanacademy.org/math?gclid=CNqHuabCysdCFdOJaAoddHoPig
L www.essycalcylation.com
) www math-magic.com
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Spplicd Sticnce I Scheme

Program Name : Mechanical and Civil Engincering Program Group
Program Code : AE/CE/FG/ME/PT/PG

Semester : Second

Course Title + Applied Science (Physics & Chemistry)

Course Code 122202

1. RATIONALE

Diploma gngineers have 1o deal with various materials and machines, The study of concepts
and principles of science like elasticity, viscosity, surface tension, motion. thermo couples,
photo-sensors, LASERs, X-Rays, metals, alloys, cement, lime, refractory materials water
treatment and analysis, fuel and combustion will help the student to select and use relevant
materials and methods which will be economical and eco-friendly.

2 COMPETENCY
This aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
+ Solve broad-based engineering problems wsing principles of advanced physics
and chemistry.

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 relevant material in industry by analyzing its physical propertics.
Apply laws of motion in various applications
Use LASERS., X-Rays and photo electric sensors..
Select the relevant metallurgical process related to industrial applications.
Use relevant water treatment process to solve industrial problems.
Use relevant fuel n1 relevant applications.

LRt

4. TEACHING AND EXAMINATION SCHEME

Applisd Seicne 1 Sehemng

Teaching Examination Scheme
Sehame
Crodi:) Theory Practical
LT e TR | ESE PA Total ESE PA__ | Tol
Hrs,  [Max [Min | Max [Min | Max | Min | Max Blim Aax | Min | Max | ALin
2| - 90 15* | 00 i@ 10 35 | 16 | so | 20 |
4 8 T0m| 28— 100 | 40 — T
. Mim 137 | oo 3@ | 10 | 25 | 10 | 0 | 10

(%} Under the theory PA, Out of 30 marks, 100 marks are for micro-project assessment (5
marks each for Plysics and Chemistry) to facilitate integration of COs and the remaining 20
marks s the average of 2 tests (o be taken during the semester for the assessment of the
cognitive domnatn UODs required for the attairment of the COs.

Legends: L-Lecture; T — Tworial/Teacher Guided Theory Practice; P - Practical: C— Credit,
ESE - End Semester Examination; PA - Frogressive Assessinent

Note: Practicol of Chemisiry and Physics will be conducted i alternate weeks for each|;

bateh

A, 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 leaming in terms of the industry/emplover 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.¢. sub-components of the COs) to be devil oped and
assessed in the student for the attainment of the competency.
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| Approx.

. . Ioi :

5 Practical Outcomes (PrOs) B rs.

No. No. N
Required

Physics
1 Use Searle’s method to determine the Young's modulus of given 1 2+
:?/ MSBTE Final Copy dt. 30.10.2017 Page 2 of [0 12



Applid Seivnos 1 Scheme
. . Approx.
5 Practical Qutcomes (PrOs) U‘" it |I-lprs. ‘
Na. No. .
o o Requived
wire |
2 | Apply Archimedes® principle to determine the buoyancy force on 02
- a solid immersed in liquid
3 ! Determine the coefTicient of viscosity of given liquid by Stoke's 1 02
. method |
4 Find the downward force, along an inclined plane, acting on a I 02
roiler dug to gravity and its relationship with the angle of
inclination
5 Predict the range of the projectile from the initial launch speed Il g2+
and angle.
& i) Find the dependence of the stoppmg poteatial on the I 0z |
frequency of light source in photo electric effect experiment
11} Find the dependence of the stopping potential on the intensicy
of light source in photo electric effect experiment. |
| 7 Determine the |-V characteristics of photoelectric cell and LDR, m | o2+
| 8 | Determine the civergence of laser beam. 11 02
| | _ Chemistry B -
9 | Standardizanon of KMnOy selution using standard oxalic acid v 02*
i and Determine the percentage of iron present in given Hematite
| ore by KMn(Q.: solution
10 | Determine the percentage of copper in given copper ore . v 0
Il Determine total hardness, temporary hardness and permanent v 02*
hardness of watar sample by EDTA method,
| 12| Determine the alkalinity of given water sample v 02
13 | Determine the turbidity of given water sample by Nephelometric Vo 02
methed
| 14 Determine the moisture and ash content in given coal sample VI on*
| using proximate analysis B
13 Determine the calorific value of given solid fuel using Bomb vl o2+
calorimeter _
16 Determine the percentage of Sulphur in given coal sample by vVl 02 '
ultimate analysis (Gravimelric analysis)
Total | 32
Note

i A suggestive list of FrOs is given in the above table More such PrOs can be added o
attain the COs and competency A fudicial mix of minimum 12 or more practical need io be
performed out of which, the practicals marked as **" ave compulsory, so that the student
reaches the “Precision Level” of Dave's “Psvchomotor Domain Taxonomy® as generalfly
required by the indusiry

ii. The "Process’ and “Product’ related skills associated with each PrQ is to be assessed

according to a suggested sample given below: < OF TEC ”
o o
& N
Sy N - \
S. No. Performance Indicators Weightage in % o/ <> -."-“—._\
1 Preparation of experimental set up B 20 [ = A
2 __Setting and operation 20 ‘1 o
\>
MSBTE Final Copy dt. 30.10.2017 Page 3 of 10 12 N\
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Appliad Scicne: [ selaine
5. No Performance Indicators Weightage in %
|3 Salewy measures IS R

-+ Observations and Recording ) 10

3 Interpretation of result and Conclusion 20

Answer 10 sampie Juestions 10

7 Submission of report in ime 1o |
Total “100

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

Follow safe practices.

Practice good housekeeping.

Practice energy conservation.

Demonstrate working as a leader/a team member

Follow ethical Practices

oo o

The ADOs are not specific to any one PrQ, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place zradually in the student when s/he undenakes 2 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:

* ‘Valuing Level’ in 1* year

+ Organising Level’ in 2™ year

¢ ‘Characterising Level’ in 3" year

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

o

-

P
=

Equipment Name with Broad Specifications

Searl?:‘s_apparatus( with slotted mass of 0.5 kg each) [ !
__Liguid container 2
Solid body (different size and materials)

Stoke’s apparatus {elass tubs. viscous liquid, sphesicel balls of varying sizes) '! 3

Stop watch

| Photo transducer
Timer

| Projectile motion detector
Photo electric eifect apparatus

11 Expenimental setup for charactenistics of LDR

0 Experimental setup for characteristics of photoelectric celi

Laser Source { He Ne, diode laser)

Electronic balance, with the scale range of 0.001g to 500g. pan size 100 mm, Al
response time 3-5 sec ; power requirement 90-250 V, 10 watt

18 | Electric oven inner size 18" x18"x18""; temperature range 100 to 2507 C with |

4,06 |
| the capacity of 40 It a |

19 | Bomb calorimeter 15 |

MSBTE Fina) Copy dt. 30.10,2017 Page 4 of 10 12



Applcd Seicnee I' Scheme
. NSO Equipment Name with Broad Specifications %‘K::-

[ 20 | Muffle furnace, Temperature up to 900"C,digital temperature controller with 14,18
_ an accuracy of +- 3°C o - | B
21 | Nephelometer ; Auto-ranging from 20-200 NTU +/- 2% of reading plus 0.1 13

NTU. power 220 Volts +/- 10% AC 50 Hz

8.  UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order 1o develop L.Os in
cognitive domain for achieving the COs to attain the identified competency,

Unit Unit Qutcomes {LI0s) Topics and Sub-topics
{in cognitive domain)
Physics
Unit -1 ia. Explain concept of elasticity |I.1 Deforming Force and Restoring Force,
Propertics and plasticity for the given Elasticity, Plasticity, Rigidity
of matter material 1.2 Stress and Strain and their types, Elastic
and Non-  |Ib. Establish relation between limit and Hooke's law, types of modul
Destructiv given types of modulii of of elasticity
¢ Testing elasticity 1.3 Stress -Strain diagram, Poisson's ratio,
le. Predict the behavior of the factors affecting elasticity
given metallic wire.
1d. Explain pressure-depth 1.4 Fluid friction, pressure, pressure- depth
relation for the given law relation, Pascal's law, Archimedes’
le. Explain Newton's law of principle
viscosity for the given liquid. 1.3 Viscosity, velocity gradient, Newton's
If. Explain Stokes’ law for the law of viscosity

free fall of the body through
the given viscous medium

Free fall of spherical body through
viscous medium and Stokes’ law,
derivation of coefficient of viscosity '
by Stokes’ method, effect of temperature
and adulteraticn on viscosity of liquids.

lg. Describe the salient features

of the given NDT method

Non-destructive testing (NDT), Various
NDT methods used, Criteria for the
selection of NDT method, merits and
demerits of NDT

Unit— 11
Types of
Motion

2a.

Zb.

2d

2e,

Explain the equations of
motion for the given body
moving in the given type of
path.

Calculate the angular velocity
of the given body.

. Explain the relevant

Newton’s laws of motion for
the given moving object
Calculate the work/power/
energy for the given situation.
Calculate the given

121

22

23

"
=~

Displacement, velocity, acceleration and
retardation, equations of motion,
equations of motion under gravity.
Angular displacement, angular velocity,
angular acceleration, three equations of
angular motion

Momentum, impulse, impulsive force,
Newton's laws of motion and their
Applications

Work, power and energy: potential
energy, kinetic energy, work -energy
principle.
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Unit Unit Qutcomes (UDs) Topics and Sub-topics
{in cognitive domain} |
[_ parameters for the given 125 Projectile motion, trajectory, angle of |
| prejectile in motion. | projection, ime of flight and range of
| | projectile with fermulae
Unit=111  [3a. Explain the concept of the 5.1 Planck’s hypothesis, properties of
Photoelect given parameters of the given | photons, Photo electric effect: threshold
ricity, X- material. frequency, threshold wavelength,
Rays and  [3b. Explain the working of the ' stopping potential, Work function,
LASERs given photoelectric device. | characteristics of photoelectric effect,
Einstein’s photoelectric equation
32 Photoelectric cell and LDR.: principle,
working and applications.
3¢. Explain the production of X- 33 Production of X-rays by modern
Rays of the given material Coolidge tube, properties and
with properties and applications
applications.
13d. Differentiate between 34 Laser: properties, absorption,
LASER and given colour of spontaneous and stimulated emission,
light applications of Laser
3e. Explain the given terms with 3.5 Population inversion, active medium,
examples optical pumping, three energy level
B B system, He-Ne Laser,
Chemistry |
Unit-1V 4a. Describe construction and 4,1 Metallurgy: Mineral, ore, gangue. flux, |
Metals, working of the given type of slag |
alloys, furnace. 4.2 Types of furnace: Muffle furnace, Blast
Cement, 4b. Describe the extraction furnace
and process of the given ore with | 4.3 Extraction processes of Haematite, |
Refractory chemical reaction. copper pyrite ores: Crushing, |
materials  |4c. Explain purposes and concentration, reduction, refining
preparation methods of 44 Properties of iron and copper:
making the given alloy. Hardness, tensile strength, toughness,
4d. Select the relevant alloy for malleability, ductility, refractoriness,
the given application stating fatigue resistance. specific gravity,
| the properties with ‘ specific heat, brazing, castability,
justification. stiffness
de. Describe the constituents, 4.5 Preparation of alloys (Fusion and

41,

hardening and setting
process of the given type of 4.6
cement.

Select the relevant refractory (4.7
for given application stating

the properties with

Justification 48

49

compression method)

Fertous alloys: Low carbon, medium
carbon, high carbon steels
Non-ferrous alloy: Brass, Bronze,
Duralumin, Tinman Solder, Woods
metal

Cement: Types; Biocement and
Portland cement; constituents, setting
and hardening, applications

Lime: classification, constituents,
setting and hardening. applications.
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Unit Unit Qutcomes (LIOs) Topics and Sub-topics Unit Unit Title Teaching | Distribution of Theory Marks
| {in cognitive domain) B | No. Hours R U A | Total
l 4.10 Refractory material: Types, properties. | Level | Level | Level | Marks |
(- | - | | IV | Metals, alloys, cement. refractory ‘ 12 02 06 1z
Unit =¥ 5a. Describe the given 51 Hardness; Classification materials
Water wrminologies related to hard 52 Hard water in boilers and prevention: V| Water treatment 10 02 06 Tl
treatment water and their effects Boiler corrosion, caustic embrittlement. "Y1 | Fuels and combustion 10 03 | 05 12
5b Describe the given process priming and foaming. scales and Total 64 15 | 22 13 70
tor sofiening of the given shudges. o | Legends: R=Remember, U=Understand A~y and above (Bloom s Revised LEXOHORY)
walter §amp!e. 53 Water sofiening: Ilmle soda process (hot | Note This specification wble provides genered gudefines to assist student for theiv learntng
3¢ Des_c—nbe_ with sketches the I|mel soda and cold lime soda process), and (o teachers o teach and assess stucdents with respect o aitainment of UQs. The acruel
puritication of the given type zeol}te process, ion exchange process destribution of marks at different taxonomy levels (of R. U and A) in the question paper may
| of water ‘ o {cation exchange and anion e_xchange) vary from above table.
|5d. Describe the given type of of 5.4 Potable water treatment: Sedimentation,
wasle water treatment, coagulation, filtration and sterilization. 10. SUGGESTED STUDENT ACTIVITIES
3.5 Waste water treatment: sewage Other than the classroom and laboratory leaming, following are the suggested student-related
treatment, BOD and COD of sewage co-ctirriettlar activities which can be undertaken to accelerate the attzinment of the various
water; Reverse Osmosis, recycling of outcomes in this course:
waste water. a Seminar on any relevant topic
_ - = = — b.  Library survey regarding engineering material used in ditferent industries.
Unit-VI 162 Describe salieat properties of 6.1 Fuel: Calorific value and ignition | €. Prepare power point presentation or animation for showing applications of lasers.
Fuels and the given type of tuel. temperature, classification
Combustio [6b. Explain the given tvpe of 6.2 Solid fuels: Coal, Classification and 11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
n analysis of the given type of composition , proximate analysis, These are sample strategies which the teacher can use to accelerate the attainment of the
coal Ultimate analysis, Bomb calorimeter. various learning outcomes in this course:
be. Caleulate the calorific value Carbonization of coke by Otto a. Massive open online courses (MOQCs) may be used 1o teach varicus topicsisub
of the given solid fuel using Hofmann’s oven, topics
Bomb calorimeter. 6.3 Liquid fuels: Fractional distillation of b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
6d. Describe composition, crude petroleum, bm!mg range, types of teaching methods and media that are to be employed to develop the outcomes
properties Uf_E“’C" gaseous composition, properties. Knocking, ¢ About I5-20% of the ropics/sub-ropics which is relatively simpler or descriptive in
fuel with their applications cracking, octane number and cetane nature 15 to be given to the students for self-directed learning and assess the
6e. Calculate the mass and number. development of the COs through classroom presentations (see implemertation
volume of air required for 64 Gaseous fuels: Biogas, LPG, and CNG guideline for details).
complete combustion of the Combustion equation of gaseous fuels, d. With respect to item No.10, teachers need to ensure to create opportunities and
given fuel. mass and volume of air required for provisions for co-curricular activities.
. complete combustion. e Guide student(s) in undertaking micro-projects
Note: To attain the COs and competency, above fisted UOs need to be underiaken to achieve
the “Applicarion Level " and above of Bloom's *Cognitive Domain Taxonomy' 12. SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student assigned to him/her in the
92, SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN beginning of the semester. S/he ought 1o submit it by the end of the semester 1o develop the
. _ i industry oriented COs. Each micro-project should encompass two or more COs which are in
Unit Unit Title Teaching | Distribution of Theory Marks | fact, an integration PrOs, UOs and ADQs. The micre-project could be industry applization
Na. Hours R U | A Total | based, intemet-based, workshop-based, laboratory-based or field-based. Each student will
Level | Level | Level | Marks have 0 maintain dated work diary consisting of individual contribution in the project work
| [ Physics [ SOFTEC, and give a seminar presentation of it before submission. The totai duration of the micro-
| 1| Properties ot matter and NDT | 14 03 05 06 14 z o Y, project should not be less than 16 (sixteen) stedent engagement howrs during the course
Gl O/ N
Il | Types of motion 09 02 02 06 Lo <« Na o . o
[l | Photoelectricity. X-Ray and LASER. 09 03 04 04 “7:'“_.- L DL j-_—;\ In the first four semesters, _the migro-project coulq be group-b_ased. How?ver__ in higher
Chemistry ol e . = semesters, it should be individually underiaken to build up the skill and confidence in every
MSBTE Final Copy dr. 50.10.2017 Page 7of 10 12 MSBTE Final Copy dt. 30.10.2017 Page § of 10 1”2
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student to become problem solver so that s/he contributes to the projects of the industry, A

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

a Elasticity: Prepare working model to demonstrate (he stress — strain behavior of

different wires of different thickness and material

b Viscosity: Collect 3 to 5 liquids and prepare a working model to differentiate tiquids

on the basis of viscosity and demonstrate their applications

¢ Motion: Prepare model of ball rolling down on inclined plane to demonstrate the

conservation of energy and motion of an object in inclined plane.
d.  Photo Sensors: Prepare simple photo sensor using LDR
e Properties of Laser. Use Key chain laser to differentiate laser with ordinary light

f.  Water analysis: Collect water samples from different water sources and find the

characteristics like acidity, conductivity, dissolved solids, suspended particles.

g Water treatment: Collect 3 1o 5 water samples to find the dosage of bleaching

powder required for its sterilization.
h.  Water analysis: Prepare model to find the soap foaming capacity of bore water on

addition of soda ash.

i.  Fuels: Prepare chart showing different types of liquid fuels showing their calonfic

values and uses

j. Cement: Collect different samples of cement and find their initial and final setting

time,

k  Refractory materials; Prepare chart showing properties of refractory materials

1. Mectal properties; Prepare chart showing different industrial application of metal and

relate it with required property or properties using intemet.

m Alloy steel: Find the effect of alloying elements like Mn, Cr. Ni, W, V, Co on
properties of steel. Prepare chart of showing percentage composition, properties and
industrial applications of different types of steel based on above alloying elements

using tnternet.

13.  SUGGESTED LEARNING RESOURCES

Applicd Sgicnee

I Scheme

Title of Book

Author

Publication

Engineering
Chemistry

Dara, 8. S.; Umare
58

Engineering
Chemistry

Jain & Jain

8.Chand and Co. Publication, New

| Delhi. 201, ISBN; 8121997658

Dhanpat Rai and sons; New Delhi,
2015, ISBN : 9352160002

Engineering
Chemistry

Vairam, S

Wiley India Pvt. Ltd. New Delhi,
2013, ISBN: 9788126543342

Chemistry for
Engineers

Agnihotr, Rajesh

Wiley India Pvt.Ltd. New Delhi,
2014, 1SBN: 9788126550784

NS n | Title of Book [ Author Publication |
1 : Physics Textbook Part Narlikar, J. V_; Joshi. | National Council of Education
[ and Part - Class X1 A, W, Mathur, Research and Training, New Delhi,

Anuradha: et qf

2010, ISBN : 8174505083

[

| Physics Textbook Part
I'and part [l - Class
Xl

Narlikar, 1.V _; Joshi,
A W.; Ghatak A K. et
af

National Council of Education
Research and Training, New Delhi,
2013, ISBN : 8174506314

et

Engincering Physics

Bhattacharva, D K.;
Tandon Poonam

Oxford Publishing, New Delhi,
ISBN:01994528 14

4 Principles of
Engineering Physics -[

Md. Nazoor Khan and
Simanchala Panigrahi

Cambridge university press; New
Delhi, 2016 ISBN : 781316635643

i

Engineering Physics

Palanisamy, P. K.

SCITECH Publications, Chennai,
1SBN: 9788183711012

f | Principles of Physics

Walker, I.; Halliday,
D. Resnick, R

Wiley Publications, New Delhi, 10™ |

| cdition ISBN: 9788126552566

Textbook of
| Engineering Physics

N |

Avadhanulu, M. N.;
Kshirsagar, P. G.

ISBN: 9788121908177

$. Chand and Co., New Delhi, 2015 |

8 | Engineering
Chemistry

Agarwal, Shikha

Cambridge university press ; New
Delhi, 2015 ISBN : 9781107476417
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SOFTWARE/LEARNING WEBSITES

http://nptel.ac.in‘course php?disciplineld=115
http:#/nptel ac.in‘course php?disciplineld=104

hitp:/hperphysics.phy-astr.gsu.edu/hbase/hph html
www physicsclassroom com

www. fearofphysics.com
WWW SCISTICEOYWagon.¢

om/physicszone

www science howstuffworks com

https:/fphet.colorado.edu

www chemistryteaching com

www visionleaming.com
www.chem ] com
www._onlinelibrary wiley
WWW.ISC.OTE
www.chemcollective.org
WWW WALOTE

WWW EM-€2.071g

.com
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Program Name : Mechanical, Civil Chemical and Fabrication Technology and

Erection Engineering Program Group

Program Code : AE/CE/CH/FG/IME/PT/PG
Semester : Second

Course Title : Applied Mechanics
Course Code 122203

1. RATIONALE

In day-to-day working we come across different types of structures created for different
purposes and functions. While designing the structures, analysis of forces and stresses’ 1s an
important and prerequisite step, Correct analysis is possible only when one knows the types
and effects of forces acting on the structures. This course provides the scope to understand
fundamemal concepts of laws of mechanics and their appiications to different engineering
problems. This course is designed to provide basic understanding about the different types of
forces, moments and their effects on structural elemeants, which will analysing different
structural systems,

2. COMPETENCY
The aimt of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
¢ Use principles of applied mechanics to solve broad-based engineering related
prohlems.

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 orienred
COs associated with the above mentioned competency:

Identify the force systems for given conditions by applying the basics of mechanics.
Select the relevant simple lifting machine(s) for given purposes

Determing unknown force(s) of different engineering systems.

Check the stability of various force systems.

Apply the principles of friction in various conditions for useful purposes.

Find the centroid and centre of gravity of various components in engingering systems,

-0 a0 T

4. TEACHING AND EXAMINATION SCHEME

Apphed dechanics - 1" Saheme

'l"sc:::-‘ll:eg Examination Scheme
Credit Theory Practical
LT e | T er | _ESE Pa Total ESE_ | PA Total
Hrs.  Max Min | Max Min| Max | Min| Max | Min | Max | Min  Max | Min
3N I [ & 3 0|28 30* 06| 100 | 40 250 10 | 23 10 50 20

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Praciice; P - Practical; C — Credir
ESE - End Semesier Examination, PA - Progressive Assessment.

3. 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.

Linmpromey
ARty prinlples of

1 H npplivd mechanice 1 ) i
i : ' T
\ \ " enginccting prolems

.-
=L R eCaluitiogf)
e kil e b

.“_t\_'

!sﬂsﬂlﬁg
e B, et - X
| LOy i Coynitive - -~ -
[ OO0 Gl (Wi rh«-‘ % 3
= = ciplp 7 i

I S B L
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

(%): Under the theory PA, Qwt of 30 marks, 10 marks are for micro-project assessment to
Jacilitate 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 domain UOs required for the
attaimment of the COs.

MSBTE Final Copy di. 30,10.2017 Page 1 of8 12

Unit | Approx.
Practical Outcomes (PrOs) ' Hrs.
| required
I Identify various equipment related to Applied Mechanics. I\},IO ‘ 2
| Use Differential axle and wheel. L
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2 Approx.

NS ) Practical Qutcomes (PrOs) ik Il)-lprs.

[TX No. 2
- requived |
3 Use Simple screw jack ) Il 02

4 Use worm and worm wheel | I 02

5 Use single or double purchase crab [ 02 !
| 6 Use Weston's differential or wormed geared pulley block 1 02 |

7 Use force table to determine resultant of concurrent force system m 02+ [
_ applving Law of Polygon of forces. (Part-13

3 Use torce table 1o determine resultant of concurrent force system u 02%
_—_applving Law of Polygon of forces. (Part-11} _

9 Graphically determine resultant of concurrent force system 111 2
| 10| Gruphically determine resultant of parallel force svstem. | 02
| L1 | Use Law of moment apparatus to determine unknown forces. v | 2+
12| Apply Lami's theorem to determing unknown force. v 02

13 | Determine support reactions for simply supported beam, v | 02 |
14| Determine coefficient of friction for motion on horizontal plane. | vV | (2*

15 | Determine coefficient of friction for motior: on inclined plane. | ¥V 02 |
| 16 | Determine cen:roid of geometrical plane figures. VI 02 |
1 Total 32|

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 need to be
performed, out of whick, the practicals marked as "' are compulsory. so that the siudent
reaches the 'Precision Level’ of Dave's ‘Psychomotor Domain Taxonomy' as generally
required by the industry,

i The ‘Process’ and ‘Product’ related skills associated with each PrQ is to be assessed
according 1o a suggesied sample given below:

§.Ne. Performance Indicators | Weightage in %
I _ Preparation ofexperimental setup ' 20
2 * Setting and operation o | 20
3 Safery measures 1o o
4 Observations and Recording 10
5 Interpretation of result and Conclusion . 20 B
6 Answer to sample questions | 10
7 _ Submission of repost _ 19
100

The above PrOs also comprise of the following social skills/attitudes which are Aftective
Domain Qutcomes (ADOs} that are best developed through the laboratory/ield based
experlences:

a  Follow safety practices
b Practice good housekeeping
¢ Demeonstrate working as a leader/a team member
d. Maintain tools and equipment
¢  Follow ethical practices
MSBTE Final Copy de. 30, 10,2017 Page 3ol 8
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The ADOs are not specitic to any one PrQ, but are embedded in many PrOs. Herce, 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:

*  “Valuing Level’ in |*' year

* Organising Level in 2" year

+ Characterising 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 administrators.

]fo Equipment Name with Broad Specitications . iﬂ) ‘
| Differential axle and wheel (wall mounted unit with the wheel of 40 cm N N |
| diameter and axles are insteps of 20 cm and L0 cm reducing diameter -1
9 Simple screw Jack {Table mounted metailic body . screw with a pitch of § | 4 ]
! mm carrying a deuble flanged turn table of 20 e diameter N
3 Worm and worm wheel {wall mounted unit with threaded spindle, load drum, 4 ‘
effort wheel: with necessary slotted weights, hanger and thread)
4 | wheel is of C I material of 25 cm diameter mounzed on a shafi of about 3

Single Purchase Crab winch (Table mounted heavy cas! iron body. The effort \

[ 40mm dia. On the same shaft a geared wheel of 15 cm dia.

I 5 Double Purchase Crab winch (Eaving assembly same as above but with
double set of gearing arrangement.)

| 6 Weston’s Differential pulley bleck (consisting of two pilleys; one bigger and
other smaller,

Weston’s Differential worm geared pulley block {Consists of a metallic |
7 (preferably steel) cogged wheel of about 20 em along with 2 protruded load
drum of 10 ¢m dia to suspend the weights of 10 kz, 20 kg-2 weights and a 50 ‘

kg weights)

| g Universal Force Table (Consists of a circular 40 cm dia Aluminum disc,

graduated into 360 degrees ) with all accessories.

9 Law of moments apparatus consisting of a sizinless siecl graduated beam 12.5
mm squure (n section. 1m long, sivored at centre

10 | Beam Reaction apparatus (The spparatus is with two circular dial type 10ka. 11
Friction apparatus for motion along horizontal and inclined plane (base 10

1 which a sector with graduated arc and vertical scale is provided. The plane

may be clamped at any angle up to 45 degrees. pan. Two weight boxes (each ‘ . ‘
| of' 5 gm, 10 gm, 2-20 gm, 2-50 gm. 2-100 gm weight),
| 12| Models of geometrical figures e
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8. UNDERPINNING THEQORY COMPONENTS

The following topics/subtopics should be taught and assessed in order to develop UOs in
cognitive domain for achieving the COs to attzin the identified competency

Unit Unit Outcomes (UQs) Topics and Sub-topics
. {in cognitive domain)
| Uimie=1 la. Explain concepts of the 1.1. Significance and relevance: Mechanics,
Mechanics gIven terms applied mechanics, statics, dynamics
and force |Ib. Use the relevant units of 1.2. Space, time, mass, particle, body, rigid
system various quantities in the body
given sihuations. 1.3. Scalar and vector quantity, Units of
le. Explain effects of a force on measurement {S1 units}- Fundamental
the given object. units and derived units.
1d. 1dentify the force system 1.4 Force — unit, representation as a vector
for the given situation and by Bow’s notation, characteristics and
gffects of a force, Principle of
transmissibility of force, Force system and
its classification
| Unit— 11  2a. Describe the components of |2.1 Simple lifling machine, load, effort,
| Simple the given lifting machine mechanical advantage, applications and
| lifting 2b. Differentiate the working advantages. Velocity ratio, efficiency of
‘ machine principle of the given two machines, law of machine.
types of simple lifting 2.2 Tdeal machine, friction in machine,
| machings. maximum Mechanical advantage and
2¢. Determine velocity ratio, efficiency, reversible and non-reversible
efficiency and law of the machines, condition for reversibility
given simple lifting 2.3 Velocity ratios of Simple axle and wheel,
machine. Differential axle and wheel, Worm and
2d. Calculate effort required worm wheel, Single purchase and double
and Joad lifted by the given purchase crab winch, Simple screw jack,
sintple liftmg machine Weston's differential pulley block, geared
?¢. Interpret the graphs after | pulley block.
drawing them with the 2.4 Graphs of Load verses Effort, Load verses
given data. ideal Effort, Load verses Effort lost in
2f. Select the relevant simple friction, Load verses MA, Load verses
lifting maching required for Efficiency.
the given purpose with
justification.
[Unit- 111 [3a. Resolve the given single 3.1 Resolution of a force - Orthogonal and |
| Resolution force. Non Orthogoenal components of a foree,
and 3b. Calculate the resultant of moment of a force, Varignon's Theorem,
compositio the given force system 3.2 Composition of forces — Resultant,
n analytically. analytical method of determination of
3c¢. Determine graphically the resultant for coencurrent, non congurrent
resultant of the given force and parallel co-planar force systems —
system Law of triangle, parallelogram and
3d. Find the resultant of the polygon of forces

given force system using |

¥
[7%)

Graphic statics, graphical representation

MSBTE Final Copy dt, 30,14.2017

PageSof 8

Apphed Mechanics

I" Scheme

Unit Unit Qutcomes (UOs) Topics and Sub-topics
{in cognitive domain) _
law of trizngle and law of of force, Space diagram, force diagram,
parallelogram polar dragram and funicular polygon, |
Graphical method of determimation of |
resultant for concurrent and parailel co-
planar force svstems.
Unit—=1V | d4a. Draw the free body diagram | 4.1 Equilibrium and Equilibrant, Free body
Equilibriu for the given condition, and Free body diagram, Analytical and
m |4b. Determine unknown force graphical conditions of equilibrium,
in the given situatien using |42 Equilibrinm of force systems analytically
Lami’s theorem. 4.3 Lami's Theorem,
4c, [dentify the types of beams |4 4 Types of beam, supports (simple, hinged.
required for the given | roller and fixed) and loads acting on beam
situation { vertical and inclined pomt load, UD
4d. Determine reactions in the load, couple}, span of beam
given type of beam 4.5 Beam reaction for cantilever, simply
analytically and graphically supported beam with or without overhang
— subjected to combination of Point load
and UD load or Vertical Point load and
couple.
4.6 Beam reaction graphically for simply
supported beam subjecied to vertical loads |
| only.
Unit-V 5a. Determine force of friction |51 Friction and its relevance in engingering,
Friction and coefficient of friction types and laws of friction, limiting
for the given condition. equilibrium, limiting friction, co-efficient
5b, Describe the conditions for of friction, angle of friction, angle of
friction for the give repose, relation between co-efficient of
situation. friction and angle of friction. |
5¢. Determine friction foree in |52 Equilibrium of bodies on level surface |
the given situation. subjected to force parallel and inglined to
5d. Identify the various forces plane.
acting on a ladder for the | 5.3 Equilibrium of bodies on inclined plane
given conditions using free subjected to force parallel to the plane |
‘ body diagram. only. |
[ | 5.4 FBD of ladder in friction
| Unit-vI | 6a. Determine the centeoid of 6.1 Centroid of geometrical plane figures |
Centroid geometrical plane figures {square, rectangle, triangle, circle, semi-
and centre and centre of gravity of the circle, quarter circle)
[ of gravity given simple solid. 62 Centroid of composite figures composed
! 6b. Calculate centroid of the of not more than three geometrical figures
given composite plane 6.3 Centre of Gravity of simple solids {Cube,
lamina cuboid, cone, cylinder, sphere,
6c. Determing centre of gravity hemisphere)
of the given solids. &4 Centre of Gravity of composite solids
6d. Determing centre of gravity composed of not more than twa simple

of the given composite
solid.

~zolids
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Note: To attain the COs and competency. above listed UOs need 1o 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 | a Total
| Level | Level | Level | Marks |
L | Mechanics and Force System 04 | 02 02 02 06
1| Simple Lifting Machines 03 | 02 04 06 12
111 | Resolution and Composition 10 02 04 08 14 |

IV | Equilibrium 10 0z 02 10 14

V| Friction 08 02 04 06 12

V1 | Centroid and Cenire of Gravity 08 02 02 08 12|
Total 48 12 18 40 70 |

Legends: R=Remember. U=Understand, A=Apply and above {Bloom 's Revised taxonomy)
Note: This specification table provides general gridelines to assist student for their learning
and o teachers to feach and assess students with respect to attainment of UOs The actual
distribuiion of marks at different taxonomy levels (of R, U and 4) in the question paper may
var: from above table

1¢. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-citrricular activities which can be underizken to accelerate the attainment of the various
outcomes in this course:
a Collect five different photographs indicating concurrent, parallel, general force system
in equilibrium
. Prepare 2 table of type of machine and relevant industrial application
. Cellect five different situations where law of moment plays an important role
Prepare models representing various types of supports (hinged, roller and fixed)
. [llustrate situations wherein friction is essential and not essential
Prepare models in the form of geomerrical figures and solids and locate centroid and
centre of gravity of them.

b L - TR S =

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

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

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 /5-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is 10 be given to the students for seff-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.

a  Guide student(s} in undertaking.mero-projects

12. SUGGESTED MICRO-PROJECTS
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Ounly one micro-project is planned @ be undertaken by a student assigned w0 him/her in the
beginning of the semester, Sthe ought te submit it by the end of the semester to deve.op the
mdustry oriented COs. Each micro-project should encompass two or more COs which are in
fact, an iniezration of PrOs, UOs and ADOs. The micro-project could be industry application
based. internci-based, workshop-based, laboratory-based or {icld-based Each student will have
1o maintain dated work diary consisting of individual contribution in the project work and give
a seminar preseitation of it belore submission. The total

tion of the micro-project should
not be less than 16 (sixteen) student engagement lioury during the course

However, i higher
| confidence i every
of the indusiry. A
agestive list is given here. Similar micro-projects could be added by the concertied &
a. Types of Forces: Prepare chart showing real-life examples indicating various tvpes of

torces

b Lifting Machine. Collect photographs of specitic simple lifting machine and relate

these machines with the machines being studied and prepare models of simple lifting

machines using tools in “MECHAND" and “MECHANIX"

Types of suppert: Prepare chart showing actual and corresponding schematic

diagram of various type of support

d. Beams: Prepare models of beam subjected to point loads, uniformly distributed loads,
simply supported, overhang and cantilever type bearm.

e. Friction: Prepare chart regarding type of friction in various field conditions and
collect data regarding coeflicient of friction by reterring books, Determine coefficient
of friction for three different types of surfaces

f. Centre of Gravity: Prepare a chart of situations wherein concept of Centre of Gravity
is vital.

Led

13. SUGGESTED LEARNING RESOURCES

1\?& Title of Book Author Publication ‘
i_'l | Applied Mechanics Khurmi, R S. S.Chand & Co. New Delhi 2014 |
ISBN: 9788121916431

2 | Engineering Mechanics | Ramamrutham, $. ' S Chand & Co. New Delhi 2008
[SBM:9788 187433514
3 | Foundations and Rem, H. D.; Cambridge University Press,
Applications of Applied | Chauhan, A K. Thomson Press India Ltd , New

| Mechanics B _ Delh, 2015, 1SBN: 9781107499836
4 | Engineering Mechanics- | Meriam, J. L ; Wiley Publication, New Delli, ‘
| Statics, Vol. I | Kraige, L.G ISBN: 978-81-265-4396

14, SOFTWARE/LEARNING WEBSITES
a.  httpAhwww.ashu com.au
b.  www.youtube.com for videos regarding machines and applications, friction
¢ www.nptel.ac.in
d. www discoveryforengineers.com
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: Civil Engineering Program Group
: CE/CR/CS

: Second

Program Name
Program Code
Semester

: Construction Materials
122204

Course Title

Course Code

1. RATIONALE

Construction material is the key element in the construction project. A& diploma civil engineer
{also called technologist) has to constantly deal with selection of materials for various
engineering project of constructions such as residential/ commercial buildings, roads, metro
railways, bridges, dams, tunnels, and fly-over. The development of advance technology
generates the necessity of new engineering materials. It is a challenging job for the civil
engineer to select relevant material which is durable, economical and eco-friendly. New
materials are introduced every day in the market, Modem techniques are developed to handle
and use materials for economic and safer designs of engineering structure. At diploma level,
students are expected to study about these aspects so as to develop therr understanding,
performance oriented abilities in order to apply their knowledge in construction industry

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

+ Select relevant building material to fulfill construction requirements,

3. COURSE QUTCOMES {COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented. so that the student demanstrates the following industry oriented
CQs associated with the abave mentioned compatency*

a  ldentify relevant construction materials

b Identify relevant natural construction materials

¢ Select relevant antificial construction matgrials

d. Select relevant special type of construction materials.

e Select relevant Anishing materials for construction

1. Tdentily processed construction materials.

4. TEACHING AND EXAMINATION SCHEME
Teaching Examination Scheme
Scheme
Credit Theory Practical
LT T o aper]_ESE PA Total ESE | Fa Tatal
Hrs. Alax Min | Max Min | Max [Min| Max | Min | Max | Min | Max | Min
3 z 5 30030 2% [ 30¢ |00 | 100 | a0 256 |10 15 14 30 20

(%): Under the theory PA, Out of 30 marks, 1) marks are jor micro-project to facifitate
integration of COs and the remaming 20 marks is the average of 2 fesis 1o be taken during the
semester for the assessment of the cognitive domain UOs reguired for the attamment of thy 5/
COs. :

MSBTE - Final Copy dt. 30.10.2017 Page 1 of 1
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Legends: L-Lecture: T — Turorial/Teacher Guided Theory: Practice; P - Practical: C— Credit,
ESE - End Semnester Examination: PA - Progressive Assessmeint

3. COURSE MAP (with sample COs, PrOs. UDs, 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 (1.¢. sub-components of the COs) to be developed and
assessed in the student for the artainment of the competency

o | . Approx.
hsn Practical Outcomes (PrQs) U,'m Hrs.
| | required |
| Identify the various sizes of available coarse aggregates from L |
sample of 10 kg in laboratory and prepare report (80, 40, 20,10 |
MSBTE - Final Copy dt, 30,10,2017 Page 2ol 11 12
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N . Approx. | . . Approx.
?" Practical Outcomes (PrQs) U.n“ Hrs - Practical Qutcomes (PrOs) U_mt l;{prs.

No. | Ne. reauired | No. ‘ No, ired

quired | | ™ require
| mm) ' | 18 | Apply two or more coats of selected paint on the prepared base ofa |V 02|

2 | Identify the available construction materials in the laboratory on the | | 02 given wall surface for the area of Im x Im using suitable |
basis of their sources ‘ brush/rollers adopting safe practices Part [ | ) |

3 Identify the grain distribution pattem in given sample of teak wood 11 0z* | 19 | Apply two or more coats of selected paint on the preparad base of a vV 02 I
in the laboratory and draw the various paiterns. { along and ‘ given wall surface for the area of Im X 1m using suitable |
perpendicular to the grains) | | | brush/rollers adopting safe practices. Part 1 |

4 Prepare the lime putty by mixing lime (1 kg) with water in [ H 02 20 | Prepare the cement mortar of proportion 1:3 or 1:6 using artificial V1 0z*
appropriate proportion and prepare report on slaking of lime. l | | sand as a special processed construction material B |

5 Identify various Jayers and types of soil in foundation pit by visiting = 1] 02 | 2! | Prepare mortar using cement and Fly ash or Granite/marble LoV 02
at least 3 construction sites in difterent locations of city and prepare | polishing waste in the proportion [:6 or 1:3

_ report consisting photographs and samples. Part | | | | ) B Total 2

6 ldentify various layers and types of soil in foundation pit by visiting | 1 02 ‘ Note ' —
at least 3 construction sites in different locations of city and prepare ‘ L A suggestive list of PrOs is given in the above table. More such PrOs con be added io
report consisting photographs and samples. Part | | aitain the COs and competency. 4 judicial mix of minimum 12 or more praciical

7| Select first class, second class and third-class bricks from the stake i o2+ ‘ LOs/tueorials need 1o be performed. ow of wiich, the practicals  morked as = are

|| ofbricks and prepare report on the basis of its properties | compuisory. so that the student reqches the ‘Precision Level' of Dave's “Psychomosor

& | Measure dimezsions of L0 bricks and find average dimension and 111 02% Domain Taxonomy” as generally required by the industry.
weight Perform field tests - dropping, striking and scratching by i Mence the ‘Process” and Product’ related skills assocuited with each PrO of the
nail and correlate the resulls obtained. ratorviworkshopifivid work arz to be assessed according to & suggested sample given

9 Measure dimensions of 10 bricks and find average dimension and 11 0z bielow
weight Pertorri field tests - dropping, striking and scratching by |
nail and correlzte the results obtained. ‘ S.No.  Performance Indicators Weightage in %

10| Identify ditferent types of flooring tiles such as vitrified tiles, 1 02 | Preparation of experimental set up 20
ceramic tiles, glazed tiles. mosaic tiles, anti- skid tiles, chequered | 2 Setting and operation TS ]
tiles, paving blocks and prepare report about the specifications Part 3 Salety measures o,

I | (4 Observations and Recordipe 1o

I Identify different Lypes of flooring tiles such as vitrified tiles, 1 02 5 Interpretation ot result and Conclusion 20
ceramic tiles. glazed tiles, mosaic tiles, anti- skid tiles, chequered 6 Answer lo sample questions 10
tiles, paving blocks and prepare report about the specitications. Part ‘ 7 Submission of report in time 10
. | - Total - N 100

12 Apply the relevant termite chemical on given damaged sample of | 1V 02*
timber. Part | N The above PrOs also comprise of the following socizl skillsfattitudes  which are Aftective

(3| Apply the relevant termite chemical on given damaged sample of v 0z | Domain Outcomes (ADOs) that are best developed through the laboratory/lield based

| timber Part 11 experiences:

14 | Prepare the finished piece of glass of given dimension from broken v 02 a Follow safety practices
and damaged preces of glass and asbestos using standard cutting b Practice good housekeeping
and filing tools with safe practices, Part 1 ¢ Demonsirate working as a leader/a team member

15 | Prepare the finished piece of glass of given dimension from broken v 0z | d. Maintain tools and equipment.
and damaged pieces of glass and asbestos using standard cutting €. Follow ethical practices.

| | and filing tools with safe practices, Part il _

16 | Apply two or more coats of selected paint on the prepared base of a v 02+ ~Ch The ADOs are not specific to any cne PrO, but are embedded in many PrQs. Hence. the
given wall surface for the area of Im X 1m using suijtable ot 1€ ‘N"f;ql, acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
brush/rollers adopting safe practices. Part 1 ,3‘0 CoNpractical experiences over a period of time. Moreover, the level of achievement of the ADOs

17 Apply two or more coats of selected paint ob the prepared bass of a ¥ 0z 1.5 2= \¢ ording to Krathwohl’s * Affective Domain Taxonomv should gradually increase as planned
given wall surface for the area of lm x 1m using suitable [- L= O\ Below:
brush/rollers adopting safe practices. Part [I [ | r i Q‘\ \ )2_

) \ AN 3 ]
{g tl m \'_\\, ﬁ,""\ /
/ A e s ;8»3::;
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8. UNDERPINNING THEORY COMPONENTS
The foliowing topics/subtopics should be taught and assessed in order to develop LOs in
cognitive domain for achieving the COs to attain the identified competency

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED Unit Unit Qutcomes (U0s) Topics and Sub-topics
The major equipment with broad specification mentioned here will usher in uniformity in (in cognitive domain}
conduct of experiments, as well as gid to procure equipment by authorities concemed Unit -1 [la. Describe the civil engineering 1.1 Scope of construction materials in
- Overview of applications in the given field of Building Construction,
s, . . ) . . Exp. | Constructio | civil engineering. Transpertation Engineering,
No. Equipment Name with Broad Specifications N£ n Materials |b. Classify the given construction Envirgnmental Enogineerini.
1 Weighing balance - 205 material according to sources [rrigation Engineering
3 Pan, spade 206 with elxamp]cs,l . (app]l:_:atlons only)‘. ‘
3 | Steel T ape 5106 lc. Describe }he criteria to selectthe |12 S_el;cuon_ of n‘_natenals for different
| Saw of different types { Rip saw having 4 to 6 mm pitch, cross cut saw with 2 construction materials for the cm_l enginesring structures on the
4 100th pitch 2 10 3 mm. panel saw) given situation ‘ ‘ basis of strength. durability, Eco |
. Painting brushes of different size for oil, acrylic painting and rollers of 1] 1d. Suggest the construction material u friendly anc! cconomy. .
5 different size for smooth finishing work m the given situation with 1.3 Broad c]assnﬁcan‘on of materials -
' 6 Manual Glass cutter with diamond tip at end o 3 Justification Soqrce; ofn1at§r|aI5, Na;ural,
| = : — - — = Artificial- special, finishing and
Trowels (Brick, Buttering, Pointing) , triangular, ranging in size up to about 1,3,7,8, recycled
7 Il inches (279 40 mm) long and from 101.6 mm 10 2032 mm wide te. (4 to § 12 |
mches wide) = = [Unit—-n 2a. Describe the properties and 2.1 Reguirements of good building
g | Portable Hammer . Spade, Pans (Ghamela). Thread, ime 1,3.4.7. Natural structure of the given natural stone; general characteristics of
- — 8.12 Constructio construction material stone; quarrying and dressing
| Square, mason’s level, and straightedge 28.57 mm 10 38.10 mm and the 3512 | n Materials 2b. Explain the given type of methods and tools for stone
ﬂmfﬁﬂ" of the top edge from 152.40 mm to 254 mm wide | defect(s) in timber, 2.2 Structure of timber, general
| 10 Ordinary Portland Cement 8 | 2¢. Explain the procedure of properties of good timbar.
| 11 Bricks of standard size 230 mm x 115 mm x 75 mm, |45 preservation of timber in the seasoning, preservation and defects
[ 12| Fly ash or Granite/marble polishing waste 12 ‘ given situation. in timber and uses. use of bamboo
13| Painis-OBD. acrylic. plastic emulsion 1 2d. Select the natural construction In construction
14| Broken pieces of Glass = 13 material for the given situation 2.3 Asphalt, bitumen and tar used in
with justification construction, properties and their
2e Choose the relevant type of lime uses. |
martar for the given type of 2.4 Properties of lime. its types and |
construction work with uses.
‘ justification 2.5 Types of soil and its snitability in
construction.
‘ | 2.6 Praperties of sand and uses
2.7 Classification of coarse aggregate
‘ according 1o sizes and its uses
Unit- 111 [3a. Describe the properties, 3.1 Constituents of Brick earth.
Avtificial ingredients, uses and Conventional / Traditional bricks.
= Constructio manufacturing process of the Modular and Standard bricks,
o8 TECHA S n Materials given type of brick. Characteristics of good brick, |
/«:( R 3b. Classify the given artificial Classification of burnt clay bricks |
As . ~ N\G construction materials, Classify and their suitability. Special bricks
different artificial construction Common Field tests on Bricks.
material Manufacturing process of burnt
|3¢. Select relevant type of artificial clay brick
MSBTE - Final Copy dt. 30.10.2017 Page Sof 11 12 MSBTE - Final Copy dt. 30.10.2017 Page 6 of 11 12
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1 Schenne
| Linit Unit Outcomes (UQs) Tepics and Sub-topics }
{10 cognitive domain)
material for the given type of 3.2 Flooring tiles — Types, uses
construction work with 3.3 Manutacturing process of Cement
justitication - dry and wet (only How chart),
3d. Select the type of precast concrete | types of cement and its uses |
products for the given civil 134 Pre-cast concrete blocks- hollow.
structure with justification, solid, pavement blocks,
Je Select relevant type of balustrades. and their uses.
ferrous metal tor the given type of 3.5 Plywood, particle board. Veneers, ‘
construction work with laminated board and their uses
Justification 3.6 Types of glass: soda lime glass,
3f Select relevant tvpe of non- lead glass and borosilicate glass
ferrous metal for the given type of | and their uses
construction work with 3.7 Ferrous and non-ferrous metals '
Justitication and their uses ‘
Unit— 1V da. Describe the method used for 4.1 Types of material and suitability in
Special water proofing, termite proofing, construction works of following
Constructio thermal and sound insulation in materials; Water prooting, Termite
n the given situation proofing; Thermal and sound
Materials 4b. Select the relevant material insulating materials
[ required tor the given operations | 4.2 Fibers — Types —lute, Glass,
with justification Plastic Asbestos Fibers. {only
4¢ Describe the fibers required for uses),
the given construction material 4.3 Geopolymer cement ; Geo-cement;
4d. Select features of the given fiber properties, uses and applications
which can be used as construction
mazerial with justitication
de. Describe the features of the given
type of geopolymer cement, |
|
Uinit— ¥ 5a Choose the relevant proportion |31 Lime Mortar, Cement Mortar,
Finishing adopted in mortars for the given Special Mortars and (heir uses as
Materials type of construction work with plastering material
Justifieation 5.2 Constituents and uses of POP
5k Select the relevant type of POP {Plaster of Paris), POP tinishing
board for the given type of work boards. sizes and uses |
with justification 5 3 Paints-Cil Paints, Distempurs and
5¢ Describe properties of the given Varnishes with their uses
type of paint {situations where used)
5d Select the relevant type of paint
10 be used for the given situation
with justification.
Se Choose the relevant type of
tinishing material for the given ‘
situation with justification
Unit— ¥1 6a Describe the properties of the |6 1 Industrial waste materials- Fly ash,
Processed given industrial or agre waste | Blast furnace slag, Granite and

WSBTE - Final Copy dr. 30.13.2017
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Unit Unit Outcomes (UQOs) | Topics and Sub-topics
tin cognitive domain) | |

products used for the given type marble polishing waste and their
of work uses

6b Describe the salient properties of 42 Agro waste materials - Rice Lusk. |
the given modem construction Bagasse, coir libres and their uges
material # 3 Special processed construction

6c Describe the salient properties ot malterials: Grosyathetic,
the given special construction Ferrocrete. Anificial timber,
material Artificial sand and their uses

6d Select the relevanl processed
construction material for the
given situation with justification =

Constructio
n Materials

Note: To attain the COs and competency. above fisted UOs need 1o be undertafien to achieve
the “Application Level” and above of Bloom s ‘Cognitive Donmain Taxonomy”.

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit ) Unit Title Teaching | Distribution of Theory Marks
No. Hours R A Total
. - Level | Level | Level | Marks |
| Overview of Construction Materials | 04 04 |"_04 - 08 |
II' | Natwral Construction Materials | 12 04 | 08 0d 6|
III | Artificial Construction Matcrials 14 06 | 08 0d 18
|1V | Special Construction Materials 06 M | 04 (4 05
| V| Finishing Materials 06 02 04 | 04 10
V1 | Processed Construction Materials 06 02 04 | 04 10
Total 48 18 | 32 | 20 0

) Legends: R=Remember U= Under:s;amf_. A =F,E;p.{l-‘ cnd above (B?;o;r s Revised menJ;_..-; o

2 LY~ “’ML |

Note: This spectfication wable provides general guidelines to assist student for their learning
and (o teachers to teach and assess students with respect to aliainment of UOs The cctral
distribution of marks ai different taxonomy levels (of R, U and A) in the question paper magy
verry firom above table

10, SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning. following are the suggested student-related
co-curricilar activities which can be undertaken to accelerate the attainment of the vzrious
outcomes in this vourse:
a Undertake a market survey of different construction materials and compare tae
tollowing points,
i Structure
ii. Properties
lii. Applications
b.  Prepare journals consisting of sketches of construction materials
¢ Undertake a market survey from local dealers tor procurement of civil engineeriag
material.
d. Inspect the various activities related to Construction material at sites of ditferent
civil structures
Teacher guided self-learning activities

L
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Course/ library /intemet based mini-projects.

Literature survey of available at institute library regarding construction material used
for different purposes and situations

Develop Power point presentation or animation for demonstrating laying and fixing
the construction materials

Seminar on any relevant topic related to construction materials.

SUGGESTED SPECIAL INSTRUCTIONAL STRATEG!ES (if any)

These are sample sirategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:

a

b

7a %

12,

Massive open online courses (MOQCs) may be used to teach various topics/sub
topes,

‘L in item No. 4 does not mean only (he traditional lecture method, but different types
of teaching methods and media that are to be employed to develop the outcomes
Abaut 15-20% of the ropics/sub-topics which is relatively simpler or descriptive in
nature is 1o be given to the students for self~directed learning and assess the
development of the COs through classroom presentations (sse implementation
guideline for details).

With respect to item No 10, teachers need to ensure o create opportunities and
provisions for ce-curricnlar activiries

Guide student(s) in undertaking micro-projects

Procure various materials required for practical exercises

Arrange visit 10 nearby industries and workshops for understanding wvarious
construction materials

Use video/animation films (o explain various processes like Manulacturing of
construction materials. concrete mixing. and base preparation for painting. mortar
laying, carpentry work. false ceiling

Use different instructional strategies in ¢lassroom teaching

Demonsirate 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. plasier of
Paris, paints, distemper, and vamishes

Display various technical brochures of recent building matertals

SUGGESTED MICRO-PROJECTS

Only one miicro-project is planned 10 be undertaken by a student assigned to him/her in the
beginning of the semester. $/he ought to submit it by the end of the semestier to develop the
industry oriented COs. Each micro-project should encompass two or more COs which are in
fact, an integration of PrOs, UOs and ADOs. The micro-project could be industry application
based. internet-based, workshop-based, laboratory-based or field-based. 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 0ot be less than 6 (sixteen) student engagement hounrs during the course

In the first four semesiers, the micro-project could be group-based. However, in higher
semesters, it should be individually undertaken to build up the skill and confidence in every
student 10 become problem solver so that sthe contributes to the projects of the industry, A
suggestive list is given here, Similar micro-projects could be added by the concemed faculty:

g Collect the market rates for following construction materials from  various
dealers/suppliers of local market for different brands.
MSBTE - Final Copy Ji, 30,10.2017 Page %ol 11 12
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i. Bricks.
ii. Stone/aggregate (20 mm, 40 mm and 80 mm)
iii. Teak wood.
iv. Flooring tiles
v, Ordinary Portland Cemnent
vi. Oil paint
vii. Cement Paint
viil. Plaster of Paris
ix. Plastic paints
x.  Recent types of pamt
Download the 15 456 and IS 800 and atiach the printout for following materials

b.
i. Steel section (I-section and [SA)
ii. Monar of proportion 1:6 and 1:4
iti. Cement concrete mix of 1:2:4, 1:3:6 and 1:4:8
c.  Collect the technical brochures of following construction materials
i. Ordinary Portland Cement
i, Vitrified flooring tiles,
i, Panicle boards used for aluminum partitions.
iv. Paints
d. Undertake a market survey for the cost and technical specification of different brands
of following construction Materizls and prepare comparizon chart
1. Cement
i Tiles
iii. Glass
v, Painis
13, SUGGESTED LEARNING RESOURCES
o Title of Book Autho: Publication
1 Construction Materials Ghose. D N Tata McGraw Hill. New Delhi. 2014 |
ISBN: 9780074516478
) Building Materials Varghese, P.C PHI1 learning, New Delhi. 2014
ISBN: §120328485
3 Engineering Materials Rangwalla, S.C.  Charator publisher, Ahemdabad,
| 2015, ISBN: 9789385039171 ‘
g Civil Engineering ‘ Somayaji, Shan Pearson education, New Delhi, 2015
Materials _ ISBN: 9788131766316 |
5 Engineering Materials | Rajput, R.K 5. Chand and Co,, New Delhi, 2015 ‘
ISBN 8121919606 o
6 Engineering Materials Sharma PHI Learning, New Delhi, 2015
[SBN: 812032448X '
= Building Materials | Duggal, S K

New International, New Delhi, 2014 ‘
ISBN: 8122414354 |

SOFTWARE/LEARNING WEBSITES

https:/Awww quora com/What-is-geocement

htrp ‘apis-cor com/en/about/blog/ seocement-new-generalion-hightech-material
hitp: Ywww nbmew.com/concrete’ | 082 7-seopolvmer-concrefe-a-new-eco-triendly-
material -of-construction_hitml
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d hitpsifwww voutube comiwvatch™v= 1 tcdN VP9w Xk
¢ httpsiiwwn voutube comivatch?v=m8UT6BmELDY
f htipsirasn voutube comiwateh?v=I0RIZ IshRIM
g htpsiAvaw voutube comiwateh? v=X139KDIibIFE
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Program Name : Civil Engincering Program Group
Program Code : CE/CRICS

Semester : Second

Course Title : Basie Surveying

Course Code 22205

1. RATIONALE

Development and planning process for any civil engineering project needs survey of that
area Lo be carried out and various types of survey maps are to be prepared. These maps and
drawing are used for taking various decisions regarding the planning, designing.
estimation, execution and construction process, The diploma pass outs/technicians should
therefore know the various methods and instruments required for surveying. They should
also have the skill and information to handle and operate the needed survey instruments,
This course is therefore one of the core courses required for civil, mining. environmental
and transportation engineers. Students are advised to master the desired skills which are
expected from them for survey related works,

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

+ Undertake civil engineering surveys.

3. COURSE OUTCORMES (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 frdusery
ariented COs associated with the above mentioned competency:

a. Select the type of survey required for given situation.

b Compute area of open field using chain, tape and cross staff.
Conduct traversing in the field using chain and compass,
Use leveling instruments to determine reduced level of ground points.
Draw/interpret contour maps of an arca collecting field data.
Use digital planimeter to calculate the areas.

L= ]

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme | .
T (E-:—”QI“TI") Theory Practical
L|T|P Paper ESE PA Taotsl ESE PA Taotal
. | | Hrs. Max|[Min Max Min| Max |Min| Max | Min | Max | Min | Max | Min |
3)=]4 i 3 /7028 30* 00| 100 (40| 508 | 20 [ 50 [ 20 | 100 | 40 |

{*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
Jactlitate imtegration of COs and the remaining 20 marks is the average of 2 iesis o be
faken during the semester for the assessment of the cognitive domain LOs required for the
attaimment of the COs.

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

R COURSE MAP (with sample COs, Learning Outcomes i.e.LOs 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
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the course, 1n all domains of leaming in terms of the industry/emplover identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES

The practicals/exercises/tutorials in this section are psychomotor domain LOs (i.e.sub-
components of the COs), 1o be developed and assessed in the student to lead to the attainment
of the competency.

S. Practical Exercises Linit APProx.
. . . ; Hs

No. {Learning Outcomes in Psychomotor Domain) No. '?’
Required

1 Study & use of Metric Clain, Tapes, Ranging rods, Arrows 1T 02

2 Measure distance between two survey stations using chain, tape I 2%

and ranging reds to when two stations are inter visible. Pari 1
MSBTE Final Cony dt. 30.10.2017 Pace 2ol 10t 2
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S, Practical Exercises Linit Approx.
No, {Learning Qutcomes in Psychomotor Domain) N, "r?'
Reqguired
dumpy level/Auto Level and leveling statt, Part 11
23 | Undertake fly Teveling with double check using dumpy levei/ v 02
Auto level and levehing staft. Part |
24 | Undertake fly leveling with double check using dumpy level/ Ay o2
Auto level and leveling siaft Part 11
25 | Undenake Survey Project with Leveling instrument tor Profile R% 1% Full
leveling and cross-sectioning for a road length of 300 m with Day
crogs-section at 30 m terval, (Compalsory).
26 | Plot the L-section with minimum 3 cross-seclions or Al size v 02"
imperial sheet for data collected in Survey Project mentioned at
practical No 25 Part | ]
27 | Plot the L-section with minimum 3 cross-sections on A | size v (2
imperial sheet for data collected in Survey Project mentioned at
practical No.25. Part 11
28 | Conduct block centouring for the area of 40m x 40m to draw iis v (2
conteur plan. Part |
29 | Conduct block contouring for the area of 40m x 40m o draw its W C2
| contour plan. Part §{
30 | Undertake Swvey Project for plotting contour map using block vV 1* Full
contouring method for a block of [50m x 150m with grid of i10m Day
x 10m. (Computlsory)
31 | Plot the contours on Al size imperial drawing sheet tor data Y o2
collected in Stwvey Profect mentioned at practical No 30 Part |
32 | Plot the contours on Al size imperial drawing sheet for data v o2
collected in Survey Profect mentioned at practical No 30, Part I1
33 | Plot the contours on Al size imperial drawing sheet for data Y o2
collected in Survey Project mentioned at practical No 30 Part [11
34 | Measure area of irregular figure using Digital planimeter Part { il 2+
35 | Measure area of irregular figure using Digital planimeter. Part I1 VI 124
Total | 82
Note

i. A suggestive lisi of practical LOs is given in the above iable. more such praciical LOs can
be added to attain the COs and competency. A judicial mix of minimum 24 or nicre
practical LOstitorials need 10 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

il Hence. the "Process' and “Product’ related skills associated with each LO of the
laborateryiworkshopfield work are to be assessed aecerding to a suggested sumple given

Hhavic Surveying 1" Schene
- . . e | Approx.
S, Practical Exercises Linit

No {Learning Outcomes in Psychomotor Domain) No. Hr.s.

s Required

3 Undenake reciprocal ranging and measure the distance between 1 02+
twi stations. Part |

4 Undertake reciprocal ranging and measure the distance between 11 02
twor stations. Part 11

3 Determiine area of open field using chain and cross staff survey. 11 2+
Part |

6 | Determine area of open field using chain and cross staff survey. Il 02
Part 11

7 Determine arca of open field using chain and cross staff survey 1 02
Part 111

8 Measure Fore Bearing and Back Bearing of survey lines of open Iil oz*
traverse using Prismatic Compass. Part [

9 Measure Fore Bearing and Back Bearing of survey lines of open 1M 02
traverse using Prismatic Compass. Part I[

10 | Measure Fore Bearing and Back Bearing of survey lines of open 1T 02
traverse using Prismatic Compass. Part 111

Il | Measure Fore Bearing and back bearing of a closed traverse of [ o2+
Sor 6 sides and correct the bearings and included angles for the
local attraction. Part | !

12 | Measure Fore Bearing and back bearing of a closed traverse of 11 02
Sor 6 sides and correct the bearings and included angles for the
local attraction. Part 11

13 | Measure Fore Bearing and back bearing of a closed traverse of 1 02
5or 6 sides and correct the bearings and included angles for the
local attraction Part 111

14 | Measure Fore Bearing and back bearing of a ¢losed traverse of [ 02
Sor 6 sides and correct the bearings and included angles for the

| local attraction. Part [V

15 | Undertake Survey Project with chain and compass for closed 1l 1* Full
traverse for minimum 3 sides around a building.(Compulsory) | Day

16 | Plot the traverse on Al size imperial drawing sheet for data mn | 02
collected m Survey Project mentioned at practical No. 15 Part [

17 | Plot the traverse on Al size imperial drawing sheet for data 11 02
collected in Survey Project mentioned at practical No. 15 . Part 1]

18 | Undertake simple leveiing vsing dumpy level/ Auto level and v 02*
leveling staft. Part |

19 | Undertake simple leveling using dumpy level/ Auto level and v 02

| leveling statf, Part 11

20 | Undertake differential leveling and determine Reduced Levels by v 0z
Height of instrument method and Rise and fall method using
dumpy level/Auto Level and leveling staff, Part |

21 | Undertake ditferential leveling and determine Reduced Levels by v 02
Height ot instrument method and Rise and fall method using
dumpy level/Auto Level and leveling statf, Part 11

22 | Undertake differential leveling and determine Reduced Levels by v
IHeizht ot instrument method and Rise and Fall method using

MSBTE Final Copy dt. 30.10.2017
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betow:;
S. No. Performance lndicators Weightage in %
I Preparation of experimental set up 10
2 Seuing and operation 24
\l 3 Safely measures ¢
I 4 Observations and Recording 20
5 interpretation of resuft and Cenclusion 20

MEBT
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S, No. Performance Indicators Weightage in %
6 Answer to sample guestions | 10
7 Submission of repart i ume 10

Total 100

Additionally, the following affective domain LOs (social skills/attitudes). are also important
constitugnts of the competency which can be best developed through the above mentioned
laboratory/field based experiences:

Follow safety practices

Fractice good housekeeping

Demonstrate working as a leader/a team member,

Maintain tools and equipment.

Follow ethical practices

[/I = o R a1}

The development of the attitude relaied LOs of Krathwohl's “Affective Domain Taxonomy'.

the achievement level may reach:
¢ Valuing Level’ in 1 year

. o, . 4hd
e Organizing Level in 2 vear

e “Tharacterizing Level” in 3% vear
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 administrators

S. Exp. S.
No. Equipment Name with Broad Specifications N
] Metric Chain made ffom galvanized mild steel wires 4mm in dia, brass 1t
handles with swivel joints, brass tallies provided at every 5 m length of chain | 6,11,13
- 20 and 30m. Metallic tape-, Steel tape, Invar, Fiber glass tape satisfying [S and 14
1269 (Part 1 and Part 2 ) 1 1997 specifications
2 Pegs of length 400 mm and ¢/s area of 30 mm x 50 mm, Arrows 400 mm 1to 6,11,

m diameter

long and made up of good quality hardened and tempered steel wire of 4 mm | 13 and 14

3 Metallic Ranging rods of 2 m length, circular or octagonal in ¢ross section of T106,

30 mm diameter, Lower shoe of 150 mm long. Painted in black, white and 11,13 and
red stripes of 200 mm each. 14

4 Optical square confirming to 1S: 7999 — 1973spectfications and [to o,
open cross staff consisting of 4 metal arms with vertical slits for sighting 11,13 and
through id

3 Prismatic compass cenfirming to [S 1957-1961 with stand, made in Gun
metal material having diameter of 85-110 mm and the least count of 30
minutes

4, 3and 6

6 Dunipy level and automatic levels confirming to 1S: 9613 — 1986 with stand Rtoll,

and mtemal focusing telescope of standard make 13 and 14

7 Leveling staves- 2 m and 4 m _telescopic type confirming to 1S 11961 -1986 8to 11,

or Folding 1ype confirming to IS 1779 {1961}, 5 mm least count 13 and 14

8 Digital planimeter of standard make with Ni Cd batteries and AC adapters 16

8. UNDERPINNING THEORY COMPONENTS

MSBTE Final Cepy de. 30.10.2017 Page 5 LD 12

Basic Sonveying

*I* Scheme

The following topics/subtopics should be taught and assessed in order to develop LQs in
cognitive domain for achieving the COs to attain the identified competency

2b. Explain the methods of

ranging and measuring the
length of the given survey line
with examples

2¢. Explain the corrections in

measurement of distance with
chain in given situation,

2d. Compute the area of given

field using principle of
triangulation

2e. Compute area of given open

field by using chain and cross
staft,

2f. Select type of chaining for

given situation.

Linit Major Learning Ouicomes Taopics and Sub-fopics
{in cognitive domain}
Unit—1[ la. Classify given type of survey | 1.1 Survey- Purpose and Use, Principles of
Overview based on purpose, instruments Survey
and used and nature of field and 1.2 Types of surveving- Primary and
Classificati place Secondary classification. Plane. Geodetic,
on of Ib. Explain the given basic Cadastral, Hydrographic. Photogrammetry
Survey principles of surveying Aerial. Layout survey, Control survey,
lc. Describe given type of scale Topographical survey. Route survey.
Id. Select the type of survey for Reconnaissance survey
gIven sitnation 1.3 Scales: Engineer’s scale, RF and
le. Select the type of scale for Diagonal scale
grven situaton
Unit= 11 2a. Describe the procedure of 2.1 Chain survey Instruments: Metric Chain,
Chain and finding the distance between Tapes. Arrow, Ranging rod,
cross staff two given inter-visible and not Open cross staff. Optical square
Survey inter-visible survey stations (No questions to be asked for exams)

2.2 Chain survey Station, Base line. Check
ling, Tie line, Offset, Tie station.
obstacles in chaining; Types
of offsets: Perpendicular and Oblique

2.3 Ranging: Direct and Indirect Ranging
{No questions to be asked for exams)

2 4Errors in length: Instrumental error,
personal error, error due to natural cause,
random error

2.5 Principle of triangulation

2.6 Location Sketch of survey station and
ronning measurements of building.

2.7 Conventional Signs, Recording of
measurements in a field book

2.8 Area Calculations (Numerical problems)

Unit— 11T 3a. Carry out the traversing in

Chain and given situation by using
Compass compass and chain

traverse 3b. Convert given whaole circle
Survey bearing to reduced bearing and

vice versa to find included
angle with examples

3¢ Explain construction and

functions of given parts of the
given type of compass.

3d. Determine correct bearings

from the given observed

3.1 Compass Traversing: open. closed

3.2 Technical Terms: Geographic/True
Magnetic and Arbitrary Meridians and
Bearings, Meridian and Bearing, Whole
Circle Bearing System (Azimuth) and
Reduced (Quadrantal) Bearing System
and examples on conversion of given
bearing to another bearing {from one
form to another), Fore Bearing and Back
Bearing, Calculation of internal and
external angles from bearings at a
station. Dip of Magnetic needle, Magnetic

Declination.(Numerical oroblems)

Page 6ol 10




Braiiie Surveving

1" Scheme

Basie Sunesing T Schue
Unit Major Learning Outcomes Topics and Sub-topics ]
{in cognitive domain) [
[ Unit=¥1  6a. Explain the theory and use of | 6.1 Digital planimeter: Components and
Measurem digital planimeter in the given uses
ent of Area situation, 6.2 Measurernent of area using dig_tat
and %b. Describe procedure for planimeter. (No problems 1o be asked for
Yolume measuring the given area Exams)
| using digital planimeter 6.3 Measurement of volume of reservoir
pe Compute the area from the trom contour map. (Mo problens to be
gIven contour map asked for exams)
3d. Compute the volume of
eservoir from the given
| contour map |
Note: To attain the COs and comperency. above listed Learning Cutcomes (LOs) need o

be undertaken to achieve the “dpplication Level” of Bloom s ‘Cognitive Dontain

Taxonomy

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Linit Title Teaching | Distribution of Theory Marks

No. Hours R L A Total

Level | Level | Level | Mlarks
] Qverview and Classification of Survey 04 2 | 4 - 06
[l | Chain and cross staft Survey 06 | 2 - [} 08
11| Chain and Compass traverse Sunvey 12 4 4 8 16
1V | Levelling 16 6 3] 12 24
V| Contouring 06 2 4 4 10
V1 | Measurement of Area and Volume 04 2 4 06
Total 48 13 22 30 |

Unit Major Learning Outcomes Topics and Sub-topics
{in cognitive domaii)
bearings 3.3 Components of Prismatic Compass and
their Functions{No sketch)Method of
3e. Explain the methods used to using Prismatic Compass- Temporary
plot a traverse in the given adjustments and observing bearings
situation.
3f. Adjust the closing error of the | 3.4 Local attraction, Methods of correction
traverse for the given data of observed bearings-Correction at
station and correction to included angles,
3.5 Methods of plotting a traverse and
closing error, Graphical adjustment of
closing error
Unit— 1V |4a Explain the given terms related |4 1 Terminologies: Level surfaces. level line,
Levelling to leveling Horizontal and vertical surfaces, Datum,
4b Describe construction and use Bench Marks- GTS, Permanent,
ot the given leveling Acbitrary and Temporary, Reduced
instrument Level, Rise, Fall. Line of collimation,
d¢ Expiain the given temporary Station, Back sight, Fore sight.
adjustments of a tvpical intermediate sight. Change point, Height
dumpy leve! of instruments
4d Describe methods of reduction |4 2 Types ot levels: Dumpy, Tilting, Auto
of levels by height of level, Digital level, Components of
collimation and rise and tall Dumpy Level and its findamental axes
method in the given situation Tempaorary adjustments of Level
de Select type of leveling for the | 4.3 Types of Leveling Staffs: Self-reading
given work with examples and staft and Target stafi.
Jjustification 4.4 Reduction ot level by Line of collimation
4f. Compute the missing readings method and Rise/ Fall Method
from the given observed 4.5 Methods: To find the R L.
readings by H.I. method{Numerical problems)
4.6 To find R.L by Rise and Fall method with
necessary checks. (Numerical problems)
4.7 Leveling Types: Simple, Differential,
Fly, Profile and Reciprocal Leveling
4 8 Computation of missing readings, Errors
in Leveling, (Numerical problems)
4.9 Comparison of different levels
Unit- ¥ 3a. Describe the importance of 5.1 Centour, contour interval, horizontal
Contourin contour maps for the given equivalent

g
e

type of topography.
5b  Explain characteristics of
contours for the given terrain.
3¢ Explain methods of plotting
contours in the given situation.

3d. Explain factors affecting the

selection of the given contour
interval

3¢ Prepare contour map from the

given RLs of grid points with

5.2 Contour maps: Characteristics and uses o

5.3 Methods of Contouring; Direct and
indirect

5.4 Methods of interpolation of contours:
approximate, arithmetic and graphical

5.5 Toposheets: Study

examples.

MEBTE Final Copy dt. 30.10.2017
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Legends: R=Remember U=Understand. A=Apply and above (Bloom s Revised taxonomy
Nove: This specification table provides general guidelines fo assist student for their
learning and 1o teachers to teach and assess studenis with respect to altainment of LOs
The actual disribuiion of marks ai different taxonomy levels {of R U and 4} in the
qlestion paper may vary from above wable

10, SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory leamning, following are the suggested swdent-

related co-curricular activities which can be undertaken to accelerate the attainment of

the various outcomes:
a. Construct a plain scale 1 cm =3 m 10 read up to a meter and represent 27 m on the

scale.

b, Draw a neat labeled sketch of a 20m chain and show its salient features

VETsa

t. Measure the bearing of Sun at noon with c
line AB to find the true bearing ot that line.

c. Explain one method each to measure the distance between points on either side of
obsiacles in case of following: River, Lake, Building.

d. Explain different obstacles encountered in chain survey,

e. Explain the relation between the whole circle bearing and reduced bearing with
the help of neat sketches and covert the given set of five WC to RB and vice

ompass and then magnetic bearing of any

"/ MSBTE Final C

opy dt, 30.10.2017
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1.

Find the deflection angles at each vertex ol a give traverse with intemal angles

Find the bearing of remaining lines when the bearing of any one line of a traverse and

dellection angles at respective station are given

Determine the reservoir capacity from a give contour map of reservoir

Interpret the given contour maps.(minimum five situation)

Draw the representative contour maps for the following: Ridge of a mountain, Hillock,
Valley, Pond/lake, Gentie slope. Very Steep Slape. Plain Surface.

SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

These are sample strategies which the wwacher can use to accelerate the attainment of the
various learning outcomes in this course:

a

b

12

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

‘L i 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
oulcomes

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

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

Guide studeni(s) in undertaking micro-projects..

Arrange visit to nearby newly started site for understanding various surveying
techniques

Show video/animation films to explain various processes like chaining, levelling,
traversing and contouring

Prepare maintenance charts for various machineries/equipments in survey laboratory.

SUGGESTED MICRO-PROIJECTS

Only one micro-profect is planned to be undertaken by a student assigned to him/her in the
beginning of the semester. S/he ought to submit it by the end of the semester to develop the
industry oriented COs. Each micro-project should encompass two or more COs which are in
fact. an integration of practicals, cognitive domain and affective domain 1.Os. The micro-
project could be industry application based, internet-based, workshop-based, laboratory-based
or field-based. 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 14 {sixfeen) student engagement
hours during the course.

In the first four semesters, the micro-project could be group-based. However, in higher
semesters, it should be individually undertaken to build up the skill and confidence in every
student 10 become problem solver so that s'he contributes to the projects of the industry. A
suggestive list is given here. Similar micro-projects could be added by the concerned faculty:

4

b

=

d Collect the map of city /lown and caleulate the ward wise and (otal area using digital

e Determine the RLs of the existing structures hike lintels, chajja, slab. and beam

Collect the information of survey instruments available in the market
with specifications

Carry oul comparative study of following survey instruments of different make and
brands : Auto level and Digital planimeter

Calibrate the given chain with reference to standard zauge

planimeter

Basic Swrneying

f. Download specifications for prismatic compass, dumpy level, auto level, digital

planimeter.

=gl =]

authorities.

Perform reconnaissance survey for alignment of road
Collect and mterpret contour maps of different terrains available with various

i. Construct and measure given length using Diagonal scale from a given map.

13.  SUGGESTED LEARNING RESQURCES

Title of Book

Author

Publication

1 Surveying and

Kanetkar, T_P_.

Pune Vidvarthi Gruh Prakashan.

Levelling volume | Kulkarni, 8.V Pune: 1ISBN:978-81-858-2511-3
2 Surveying and Basak. N, N. McGraw Hill Education, New
Levelling Delhi ISBN 93-3290-153-8
3 Sarveying Saikia, M D ; Das. PHI Learning, New Delhi

BM : Das M.M

1SBN: 975-81-203-3983-%

4 Fundamentals of
Surveying and
Levelling

Subramanian. R

Oxford University Press, New
Delhi, ISBIN: 0-19-945272-8

5 Survey ]

Duggal, S K

McGraw Hill Education, New
Delhi, ISBN: 978-00-731-3137-6

6 Textbook of
Surveving

Rae, P. Venugopala
Akella, Vijayalakshmi

PHI Learning, New Delhi
ISBN: 978-81-203-4991-9

7 Surveying 1

Punmita, B.C,
Jain, Ashok Kumar
Jain, Arun Kumar

Laxmi Publications., New Delhi.
ISBN: 8-17-008853-4

g Surveying and
Levelling, Volume 1

Bhavikatti, S. S

[ K. International, New Delhi
ISBN; 978-81-906-9420-9

9 Textbook of Surveying

Venkatramaiah, C

Universities Press. New Delhi
ISBN: 978-81-737-1021-6

4.  SOFTWARE/LEARNING WEBSITES

WWAW dSML . Com . aul
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www oupinheonline com
www. min.eduftechnology/undergrad
www wh psu.edu/Academics/Degrees

. www tjc.edw/info/2004 1 34/profess
. www.pstec.edu/catalog/12-13/cerp

hittps:/fvoutu befe_vabRh3GY
https:/fvoutu be/Zdy YHHXENO
htps://youtn be/2hL4wWUUSFc
https://youtn be/|8poe2vvD2(}
https:#fyoutu be/chhuq_t40rY
https://youtu be/L54TduvpMTg
https://youtu be/NdNEy-HBsoA
https:/fyoutu be/7dN3lku0Bns
https:/fyoutu he/S8exEaGMi9¢

Page 10 of 10




Ol Engrncerg Warkshop and Pracucy Ciouese oy
Program Name : Civil Engincering Program Group

Program Code : CE/CRICS

Semester : Second

Course Title : Civil Engincering YWorkshop and Practice

Course Code ; 22008

1. RATIONALE

General Civil Engineering Practices is a hasic engineering course. The knowledge of basics of
civil Engineering operations like masonry, mixing. concreting. finishing works is essential for
technician to perform hisfher duties in industries. Therefore, an opportunity is created through
this course (o develop basic skills with the safety aspects required for the same. Students
should be able 1o supervise construction activities and use quality control techniques and
maintain (ools and equipments with safety to self. co-workers and the constructed components
ol the building. Working in tield develops the attitude of team working and safety awareness

This course provides the unique experience of field work

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

¢ Perform basic civil engineering jobs wsing relevant tools.

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 demonsirates the following industry oriemted
COs associated with the above mentioned competency:

a  ldentily the varipus construction activities at site

b Perform masonry job activities
¢ Pertorm plumbing job activitics
d  Identify finishing jobs related to building construction

o

Identify the various components of typieal civil structures like road. culverifbridges

4. TEACHING AND EXAMINATION SCHEME

T E Werk shogy and Pracige Comors: (ol

Feaching e
y N Cxamination Scheme

Scheme | -
i Credit Theory Teactical !
Lor e ATPTCT ESE T Py | Teml i ESE Y Totl
T, [3ax Min Aax Min | Vax I:\lin. Max | Alin ;\l:li! Min | Max | Min
=14 Fl - i |[<om | s ||=e - - | A0H WA~ 20 100 | 40

{~); For the practical only courses, the PA has two components under proctical marks i.e. the
assessment of practicals {seen in section 6) has @ weightage of 60% {i.e. 30 marks} ond micro-
project assessment {seen in section 12} has o weightoge of 40% (i.e.20 marks). This is
designed to facilitate attainment of COs hofistically, as there is no theory £SE.

Legends: L-Lecture: T = TuiorialiTeacher Guided Theory Practice: P - Practical: € — Credir,
ESE - End Seinester Examination: PA - Progressive Assessinent

A COURSE MAP (with sample COs. PrOs. UQs. 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 (he
course. in all domains of learning in terms of the industryvfemployer identified competency
depicled at the centre of this map.

Cuinpelems
L] Tasic cvil
onginuering fach
I rrlos M b

s b
) £ PO - Dogsibe N
the feesc |

"""I‘.‘ b —
vaiuy
=t =
: 2 R Cosiiee h e AT« Allecine T,
i % " P 1ukiant 4 Ty i “Lenl
Bt = -

Figure 1 - Caurse Map

6. SUGGESTED PRACTICAL LEARNING OUTCOMES/TUTORIALS
The practicals in this section are PrOs (e sub-components of the COs) o be developed and
assessed in the student for the attainment of the competency

s. . Cumit  Apprex
No. Practical Qutcomes (PrQs) No. Hurs,
| - ' | required
1 Identify the substructure construction activities and the LIl -
| equipmentsfools being used at site during ehe visil, Part 1 |
|

2 Identify the substructure construction activities and the 1. 11 0z |
| equipments/tools being used at site during the visit. Part )l

MSBTE Final Copy dr. 30,10.2017 Page 1 of 9
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Course Code

Practical Qutcomes (PrQs)

P Approx.
Linit Hrs.

! o reguired

Identify the substructure construction activities and the
equipments/ools being used at site during the visit. Part 11

L 02

ldentity the substructure construction activities and the
__equipments/tools being used at site during the visit. Part 1V

Assemble a comer brick wall in six courses by arranging bricks

in Stretcher bond. Ensure that wall is in Jine, plumb and at right
| angle to a existing wall (Group of 10 students)

T 0z
T ozv_i

6

b3

| Assemble a corner brick wall in six courses by arranging bricks
in Stretcher bond. Ensure that wall is in line. plumb and at right
_ angle to a existing wall (Group of 10 students) Part |

=
(]

Assemble a corner brick wall in six courses by arranging bricks
in Stretcher bond Ensure that wall is in line, plumb and at right
ungle wo aexisting wall G'nu«oi 10 students), Part I

n 0z

" Assemble a corner brick wall in six courses by arranging bricks
in Stretcher bond. Ensure lhat wall is in line, plumb and at right
| angle to a existme wall « Group of 10 students). Paet 11

fr]
[

Assemble a corner brick wall in six courses by arranging bricks

in Stretcher bond. Ensure that wall is in line, plumb and at right
dngle to a exizting wall ( Group of 10 students) Part [V

10

ldentify the superstructure construction activities and the
_equipmenis/tools being used at site during the visit Part 1

Identify the superstructure construction activities and the
equipments/tools being used at site during the visit Part 11

Identify the superstructure construction activities and the
equipmentsitools being used at site during the visit Part [1]

[dentify the superstructure construction activities and the
| equipments/tools being used at site during the visit Part 1V

Mark level of given height from ground level at different
locations in the specified location using water pipe technigque
| Part | (Group of 10 students)

Mark level of given height from ground level at different
locations in the specified location using water pipe technique
Part 1l {Group of 10 students)

Mark level of given height from ground level at different
tocations in the specitied location using water pipe technique.
Part [11 {(Group of 10 students)

‘ I, v 02

Mark level of given height trom ground level at different
locations in the specitied location using water pipe technique
 Part IV (Group of 10 students)

(1AY 02

Assemble a pipe ling as per given drawing using pipes of
one inch diameter, pipes of half inch diameter, nipple,
reducer. union, valves T, elbow and then dissemble this pipe
| line Pan 1 - -
Assemble a pipe line as per given drawing using pipes of
one inch diameter, pipes ol half inch diameter. nipple
| reducer. union, valves T, elbow and then dissemble this pipe

1| 02*

I
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8. . Linit Appre
; Practical Outcomes {PrOs) . Hrs.
No. No. .
required |
| line. Part | | - |
20 Assemble a pipe line as per given drawing using pipes ot [l n |

one inch diameter, pipes of half inch diameter. nipple,
reducer, union, valves T, elbow and then dissemble this pipe
line. Part Ml

21| Assemble u pipe line as per given drawing using pipes of ET 2
one inch diameter, pipes of hall'inch diameter, nipple,
reducer, union, valves T. elbow and then dissemble this pipe

§

R LA da L R —

line. Pan 1V |

| 22 | Testthe quality of cement on site/ Laboratory Partl | 1V (2
| 23 | TesLthe qudllty of cement on sntchabordtor_\- Pan 1] v 02
| 24 | Test the guality of cement on site/Laboratory Part 111 v 02
| 25 | Identity types of bent up bar and stirrups at site diring the feld v 02t
| wvisitfor the reinforcement tor beams, volumn and siab. Part [

26 ldentify types of bent up bar and stirrups at site during the fleld A% 02
_ visit for the reintorcement for beams, column and slab. Part 11
27 Carry out field test on bricks at site. Part | v o
|_28 | Carry oul field test on bricks at site Part 1l Y 02

29 | Carry out ticld test on bricks at site. Part 111 L 0
| 30 | ldentity the various components of the culvert at site v 08*

31 | Identify the various componeats of the bridge at site v m

32 Identity the various components of the highways «t site | v og |

Total 64

Note

A suggestive lisi of PrOs is giver in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of mininin 24 or more practical
LOs/tutorials need 1o be performed out of which. fhe practicals  marked as ¥ are
compulsory. so that the studeni reaches the FPrecision Leve! of Dave's ~Psyvchomotor
Domain Taxononn: as generalfy requirved by the | ry.

Hence, the “Process’ and 'Product’ related Sf(.‘”é associeted with each PrQ of the
ratorvivorkshopifield work are 10 be assessed according 10 a suggested samply given

. Nu. Perlormamc [ndicators Weightage in %

pif : cntul setup . .
- 20
balelv meusures 10
_Observations and Recordine - 10
Interpretation of result and Conclusion 20
Answer to sample questions i
Submission of report in time 10
Total 100
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Follow safety practices

Practice good housekeeping

Demonstrate working as a leader/a team member
Maintain tools and equipment

Follow ethical practices

The ADOs are not specific to any one Pr, 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 Krathwoh!’s " Affective Domain Taxonomy' should gradually increase as planned
belew:

7.

s "Valuing Level” in 1™ year
+ Organising Level” in 2" year
+ ‘Characterising Level in 3" year

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 authorities concerned.
]\]So Equipment Name with Broad Specifications '{:\[XOIT’
[ Raw material such as bricks of standard size 230 mm x 115 mm x 75 mm, 3.8
Trowels (Brick, Buttering, Pointing) , triangular, ranging in size up to about 11 3
2 inches (279 40 mm) long and from 101 6 mm to 2032 mm wideie (4t0 8
inches wide). o
3 | Portable Hammer . Spade, Pans {ghamela). Thread, lime 3
. | Square. mason’s level. and straightedge 28.57 mm to 38 10 mm and the middle 3
portion ol the top edge from 152 40 mm to 254 mm wide
= Levels and mason’s line. brushes o 3
| 6 String, Level / Water tube, Plumb bob. Right Kngle 4
I 7 The mason's level to establish "plumb™ and "level” lines 4
g Plumbing materials such as pipes and accessories for different sizes and 3
. | materials, pipe wrench
o Pipe Bending Machine 3
10| Pipe Viee — 100 mm - 50
Il | Pipe Culter- 50 mm 5
12 | Ocdinary Portland Cement 36 |
13 | Reinforcement bar, 10 mm dia. . binding wire and bending tool 7
14 | Bricks of standard size 230 mm x 115 nun x 75 mm, 38
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8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop LOs n
cognitive domain for achieving the COs to attain the identified competency.

Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Unit-1 la. Describe basic construction activities to ||| Construction activities such as
| Overview be undertaken for the given component layout, excavation, brick
of of civil structure masonry, conereting, |
Constructi |[Ib. ldentify the construction activities at plumbing,. electrification,
on the given site. Interdependency of various |
activities  |lc. Tdentify the tools used for the given activities ‘
type of foundation layout | 2. Workmanship and Safety

[1d. Describe different safety precautions to precautions

be taken at the given construction site
Unit — 11  2a Identify the basic techniques to be used 2 | Brick and stone Masonry Il
Masonry for the given type of masonry and work, Types of bonds and |
and concreting works with justification joints (vertical and horizontal) ‘
Concreting 2b. Identify the relevant quality control |2 2 Line dori, plumb bob, right
measures to be adopted in operations angle and water level tube |
related to the given type of masonry 2.3 Piastering, Pointing
and concreting with justification. 2 4 Proper mixing of concrete,

Zc. Describe the methods of plastering and concrete laying. ‘
pointing to be undertaken i the given | 2.5 Use of concrete Mixtures and !
situation | WVibrators, different types of

2d. Describe the methods of the formwork Vibrators
for the given type of building 2.6 Formwork, Scaffolding

Ze. Identify type of bonds in the given type |2.7 Centring and Shuttering
of brickwork |

Unit- 11 3a Identify the plumbing tools and fixtures 5.1 i frerent types of pipes.
Plumbing in the given sitoation with justification Joints, taps. fixtures and
| Services 3b Select the pipe fittings. band tools and accessories used in plumbing
machinery for the given type of work 3.2 Components (pipes. valves.
with justification bends.} used in water
3¢ Select the type of plumbing tools and supply/sanitary/sewerage
machinery for the given situation with lines
Justification
3d Describe the procedure to perform
plumbing operations for the given
condition.
3e Describe the safety precautions to be
undertaken for the given site.
Unit—1V 4a. Describe the operations to be 4.1 Fleoning, skirting and dado
Finishing undertaken related to the given 4.2 False ceiling, Plaster of Paris
Works situation of false ceiling, aluminum {POPYwark, aluminum -

partitions, plastering work
4b. Deseribe the procedure to prepare the

elass works, cladding.
4.3 Whitewash and painting:

MSBTE Final Copy dt. 30.10.2017
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Unit Unit Outcomes (U0s)
{in cognitive domain} |
base for the given tvpe of tinisking
fpainting work.

Topics and Sub-topics

Tools required. brush, roller

and spray paiating,

d¢ Choose the relevant aluminum sectien preparation of surface tor
lor the given 1ype of work with timber and steel members for
Jusulication painting

dd. Describe whitewashing and Painting

procedure for the given type of |

walls/steel ramesiwooden structure ‘
Unig= ¥ | 5a Idemtity relevant materials for the given |5 I Types of road, components ot
Construch 1y pe of road construction with road, (carriage way, shoulder. ‘
on of justitication, camber, gradient}
Ruad, 5b Describe the types and components of 52 Bridges and Culvert.
culverts/ road for the given situation component parts, (Abutment,
bridges Sc Deseribe the componentis of typical Pier, Wing wall, Approach)

bridge for the given situation
3d Describe the components ot a tvpical
Culvert in the given situation
Se ldentity relevant materials for
canstruction of given type of
bridge/culvert |
Note: To attain the COs and competency. above lisied UOs need 1o be undertaken 1o achieve
the “Application Level and above of Bloom s ‘Cognitive Domain Taxononp”

Y, SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
- Not applicable -

10.  SUGGESTED STUDENT ACTIVITIES
Other than the classrcont and laboratery learning, following are the suggested student-related
co-carricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course:
b Undertake a market survey of local dealers for procurement of civil engingering
materials. plumbing materials and tinishing nems
¢ Organize a visit to Construction sites of different types such as simple residential
buildings. malls. multistoried buildings Observe the course/topic based praciices
on the field
Teacher guided self-learning activities
¢ Coursef library fintermet based mini-projects
i. Develop Power point presentation or animation for activities seen during field visit

1. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies. which the teacher can use 1o accelerate the atainment of the
various oulcomes in 1his course:
a Massive open online courses (MOQCy) may be used to teach various topicsisub
wpies
b ‘L7 in kemr Noo 4 does not mean only the teaditional lecture method, but different
1y pes ol teaching methods and media that are (o be emploved to develop the vutcomes

MSBTE Final Copy di. 3.00.2017 Puge Tol 9 12
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¢ About 15-20% of the topics/sub-topics which is relatively simpler er descriptive in
nature is 10 be given to the students for seff-directed fearning and assess the
development of the COs throngh classroom presenlations (see implementation
gudehine for details)

d With respect to item No 10, teachers need to ensure Lo create apportunities and
provisions for co-cuerricafar activitiey

4 Guide studeniis) in undertaking micro-projects
Arrange visil to nearby construction sites for understanding various constructior. stages
and constnuction activities

¢ Show videofanimation films to explain various processes |ike. excavation. foundation.
brickwork. plastering, laying water supply and sewer pipe line

d  Prepare construction activity chart for various civil enginsering stages

12.  SUGGESTED BICRO-PROJECTS

Ouly one micro-project is planned to be undertaken by a student assigned 10 him/her in the
beginning of the semester. $/he ought o submit it by the end of the semester to develop the
industry oriented COs. Each micro-project should encompass two or more COs whicl. are in
fact. an integration of PrOs. UQs and ADOs. The micro-project could be industry application
based, internet-based. workshop-based, laboratory-based or tield-based Each student will
have to maintain dated work diary consisting ol Individual contribution in the project work
and give & semunar presentation of it before submission The total duration of e micro-
project should not be less than 16 (sixteen) stedent engagement hours during the course

{n the first four semesters. the micro-project could be group-based. However. in higher
semesters, it should be individually undertuken w build up the skill and confidence i every
student to become problem solver o that sthe contributes 1o the projects of the industry A
suggestive list is given here. Similar micro-projects could be added by the concerned fazuliy
a. Bill Preparation (Group of 4-5 students) — Prepare biil of materials for given pipeline
layout
b. Masonry and concreting - Each swdent will collect the information regarding the 18
provisions for the construction materials like cement, bricks, reinforcement and sand

a  Finishing Work — Collect the information from local market regarding the 13 pes,
thickness. manufacturer, cost of various brands and make ol aluminum extruded
sections along with 1ts specifications laid i IS code {Individual activity)

b Piumbing — Download the specifications for plumbing tools such as bench vice
hammers. pipe wrench and pipe accessories

¢ Masonry witd concreting — Undertake a market suney of cement aggregate and sand

© of various specifications from local dealers (Group of five students)

4 Plumbing - Collect the technical information for various plumbing accessories sach
as GI/PVC pipes. bend. union, couplings of various dimensions and write a briel
reports { Individual activity)

€ Masonry and concreting (Individual acriviee) —

i Collect five samples of bricks from different suppliers and test them in field o
assess 1ts quality and write a report on il with reference (o its constituerts and
process ot manufacturing

i Prepare a mud /cement mortar of various proportions [:3 and apply plaster on
plain wall o 120 mun X 90 mm and observe the ling, level and plumb

i Prepare 4 cement conerete of proportion 1:2:4 1:3:6 and 1:4:8 and prepare
cubical block of it o determine its strength. (Individual activity )

MSBTE Final Copy on 30102017 Page B ol Y 12



il Enguncennyg Worksheg and Pragtics Course Cody:

iv. Masonry and concreting —Collect the list of available brand of flooring tiles with
their 1S specifications and make a report of it
. Masonry and concreting (Group of five students) - Undertake the local survey for
various shuttering material along with its specifications
Muasonry and concreting (Group of ten students) — Assemble and dissemble the
shuttering material for a beam of given dimension using appropriate material as
directed by concern teacher
h  Finishing Work (Individual activity) - Undertake the survey for different brands of
paint, painting tools and prepare a report with reference to the following points:
i Constituents of paint material
ii. Coverage area of finishing surface
ii.  Cost.
v. Durability and aesthetic features

g

13. SUGGESTED LEARNING RESOURCES

| NS‘;" | Title of Book Author Publication
| 1 | PWD- Standard Data Book for | PWD PWD, Government of
| | Building Work Maharashtra, Mumbai
| 2 | CPWD Specifications (Vol-1 | CPWD CPWD, Govt of [ndia, New
and 11} Delhi.
3 | The Practical design of Bull, I W Gower Press, London, 1989,
Structural Elements in Timber ISBN: 9780566000238
4 | Basic Plumbing With Massey, Craftsman Book Co; California,
INustrations Howard C. 1SBN: 9780934041997
5 | Modern Plumbing Baker, E Keith Goodheart-Willcox Co.
Blanken | ISBN: 978-1590703502
6 | District Schedule of rates, | PWD PWD, Government of
{DSR) - | Maharashtra, Mumbai, 3
7 | A To Z Of Practical Building Mantri Sandeep | Satya Prakashan, New Delhi;
Construction & its 2015; [SBN : 9788176842051
Management

14.  SOFTWARE/LEARNING WEBSITES
hittp:/vwwow.asnu.com au

http://www iamcivilengineer com/ -building-design-and html
www mahapwd.com/

cpwd.gov.in/

https://wrd mabarashtra.gov.in/

[ =R
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Business € it nsing Cony Coursg Code: 22000

Program Name: All Branches of Diploma in Engineering and Technology,

Program Code: CE/CR/CS/CH/PS/CM/CONF/CW/DE/ENVEN/EQ/ET/EXAE/MU/EE/!
EPF/EUASACIAE /FG/ME/PG/PT/DC/TX/TC

Semester : Second

Course Title : Business Communication Using Computers

Course Code : 22008 -

1. RATIONALE

Communication is the key factor for smooth and efficient functioning of any industry or
business activity. Effective business communication is the lifeblood of any organization
and is required to maintain quality and progress. The efficacy of business
communication skills are essential for engineering professionals for instructing, guiding
and motivating subordinates to achieve desired goals at work place. Iz Is very crucial for
an entrepreneur to run organization successfully by communicating effectively and
skillfully with employees, customers and investors. Thug this course has been designed
to enhance the skills to 'Communicate effectively and skitlfully at workplace.

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

o Communicate effectively and skillfufly at workplace,

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 orienfed
COs associated with the above-mentioned competency:

a.  Communicate effectively by avoiding barriers in various formal and informal
situations.
Communicaie skillfully using non-verbal methods of communication.
Give presentations by using audio- visual aids.
Write reparts using correct guidelines
Compose e-mait and formal business letters

Lo I =TI oI = o

4. TEACHING AND EXAMINATION SCHEME

[iSachine Examination Scheme
Scheme
| Credit Theory Practical
+T+
L T e TR e | ESE PA Total ESE P Toial
Hrs. E\I;uil\"lin Max | Min | Max | Min | Max Min | Mlax Min | Max | Min |
B I — =T =T =TT Tssa | 1w [~ 06| 50| 20

I
{~": For only practical courses, the PA (15 marks) has two components under practical marks
i.2. (he assessment of practical has a weightage of 60% {i.e.09 marks) and micro-project
assessment has a weightage of 40% {i.e 06 marks) This is designed to facilitate attainment of
£ Os holistically, as there is no theory ESE.

MSBTE - Final Copy Dt. 30102017 Pace [ of § 2 CE_\)‘?' -
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Legends: L-Lecture: T — TutorialiTeacher Guided Theory Practice; P - Practical; C - Credit,
ESE - End Semester Examination; PA - Progressive Assessment

a. COURSE MAFP (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 ACTIVITIES / EXERCISES (Integrate the theory
in the laboratory when conducting practical )

The practical 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

Unit Approx.
Practical QOutcomes {PrOs) Ne, Hrs.
| required |
Explain the importance of business communication for an I A
organization using case study

-/ MSBTE - Final Copy Dt 30.102017 Page 2 of 8 2
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. . Approx.
i,." Practical Qutcomes (PrOs) Unit I;-[prs.
No. No. N
| P | — S—— required |
2 | Draftu job application letter with resume using computer A4 2*
3 Mention the examples of body language use at workplace with 11 2 |
| suitable pictures and images. |
.4 | Prepare a minutes of meeting and mail it to given email address Vi 2
5 | Write the importance and guidelines of presentation skills. 111 2>
6 | Draft a detailed Progress Report. v | 2t
7 | Organize a debate on types of communication. 1 & 2
111
8 | Summarize an industry report using techniques of summarizing. v 2
9 | Drafi a complaint letter on given topic v 2
| 10 | Design PowerPoint presentation on any technical topic. IH 2*
| 11 | Explain the eight principles of effective communication, i 2* |
12| Explain various non-verbal codes with examples. [l 2 |
13 Explain the importance of personal appearance stating tips of 1 2*
L erooming for a professional
| 14 | Draft amemo cn given topic. v 2
| 15 | Present any Two barriers to communication using case study I 2%
| 16 | Present a technical paper using [EEE format. 111 2*
| 32
Note

i. 4 suggestive list of practical LQOs is given in the above rable, more such practical LOs
can be added to attain the COs and competency. A judicial mix of minimur: 12 or more
praciical LOs/ttorials need to be performed. out of which, the practicals marked as **°
are compulsory, so that the student reaches the ‘Precision Level' of Dave's
‘Psychamotor Doniain Taxonomy' as generally requived by the industry. The size of
baich for the practical showld not exceed more than 21 students strictly for the

7

maximum attmnment of COs and PrOs

i Hence, the ‘Process” and ‘Product’ relared skills associated with each LO of the

laboratorvhvorkshop/field work are 1o be assessed according to a suggested sample

givern below:

MAJOR EQUIPMENTS / 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 authorities concerned

NSo Equipment Name with Broad Specifications SE;I:’ ‘
1| LCD Projector All
|2 Smart Board with networking All
| 3 | Language lab with internet | Al
| 4 Printer Wherever
|

Applicable | /~

MSBTE - Final Copy D1 30 102317
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8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be tawght and assessed in order 10 develop UOs in
cognitive domain for achieving the COs lo attain the identified competency:

Unit

Unit Qutcomes (LOs)
{in cognitive domain)

Writing Skills

Speaking Skills N

Topics and Sub-tepics

I Unit -1 la

Describe the

le. Use different | |

Inireduction to

Introducti importance of the types of verba Communication-
on to business and non— Elements, Importance,
Business communication in the verbal Functions
Communic given situation communicatio [.2 Types (meaning and
ation 1b. Identify the missing | n for the given importance} —Verbal
element in the given situanon (Oral-Written), Formal,
communication ' Informal, Vertical,
process Horizontal and Diagonal
Ic, Identify the type of communication
communication in the 1.3 Principles of etfective
given situation. communication.
1d. Identify the type of |.4 Barriers to
communication barrier communication -
in the given situation Physical, mechanical,
and its remedy psychological and
linguistic.
1.5 Business communicetion
Meaning, characteristics
and importance.
Unit- 11 2a. Describe the non- 2d. Use relevant 2.1 lotroduction to Non-
Non- | wverbal communication facial Verbal communicazion
Verbal required in the given E€XPressions {Meaning and
Communic situation. the given Importance )
ation 2b. Describe personal sitnation. 22 Body Language:
appearance required in | 2e Answer Aspects of body
the given questions after language: gestures, eve
communication listening to contact, posture, facial
situation prasentations, expressions, personal
2¢. Describe the given appearance (dressirg

facial expressions

and grooming) vocalics.
Body language -
positive and negative
body language

| Unit- 111 3a
Presentatio
n skills

3b

3c.

Prepare seminar
presentation tor the
grven sttuation
Prepare debate points
“for” and ‘against’ the
glven topic

Prepare the points for
computer presentation

3d. Make seminar 3.1
presentation

3e. Participate in
debate 32
speaking ‘tor’
or "against’ the
glven topic 33

31 Make effective

Presentation skills- tips
for eftective
presentation

Guidelines for
developing power poirt
presentation

Presenting Technical
papers.
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Legends: R=Remember, U=Understand, A=Apply and above (Bloom s Revised taxonomy)

Note: This specification table provides general guidelines to assist student for theiv learning
and to teachers to teach and assess studenis with respect o attainment of PrOs and (/Os. The
actual distribution of marks at different taxonomy levels (of R, U and A} in the gquesiion paper

may vary from above table.

10. SUGGESTED GUIDELINES FOR ASSESSMENT TOOL TO CONDUCT
INTERNAL END SEMETER EXAM (ESE).

for the given situations.
Compose E- mails with
relevant for the given
situation

Unit Unit Qutcomes (U0s) Topics and Sub-topics
{in cognitive domain)
Writing Skills Speaking Skills
for the given topic. computer
presentaiions
Unit—=TV 4a. Draft the given notice | 4f. Read the 4.1, Office drafting: Formats
Office using the relevant agenda of the and Guidelines.
Drafting format. given meeting. | 4.2. Formulating notices and
4b. Draft the given 4g. Read the memoranda,
memorandum using the report of the 4.3. Preparation of agenda
relevant format. glven event. and writing minutes of
4c. Prepare agenda for the | 4h. Initiate meetings.
given type of meetings. telephone calls | 4.4. Preparation of reports-
4d. Prepare minutes of the for given progress reports,
given type of meetings. situation, Acgident reports, case
de. Prepare reports of the |41, Answer study.
given type of official phone | 4.5, Summarizing
events/episodes/ calls for given techniques
| accidents situation,
Unit-V 3a. Respond to given job 5.1 Business
Business advertisements by commespondence
Correspon writing your CV/ 5.2 Enquiry, order and
dence Resume complaint letters
3b. Draft business letters in 53 E-mails- netiquettes
the given situations 5.4 Difference ~Curriculum
Sc. Draft complaint letters Vitae, Bio-data and

Resume

55 Job application and

resume wntng

Nate: To attgin the COs and competency, above hsied Learning Outcomes (UQs) need to be
undertaken (o achieve the Application Level” of Blooms's "Cognitive Domain Taxonomy’
Theorv related fopic should be covered during practical hours using multimedia

9. SUGGESTED SPECIFICATION TABLE FCR INTERNAL END SEMISTER

marks)

Sample questions:

Eg. | Draftan email to The
manager regarding the shortage of
raw material at production
department.

Note-submit the printout of mail.
{Computer hased)

Eg. 11 Write job application with
resume. { written )

{Minimum five
questions each
two marks to be
asked )

Eg. | Explain the

importance of
communication
in professional
life.

1. State any four

cuidelines of
presentation
skills.

[ Weightage Weightage
(20 Marks) (15 Marks) Total
A B
Assessment based on Pr(Js, Oral
practicals conducted during examination
semester based on UOs
Based on computer and written Topics (35 Marks)
skill. mentioned in A+B
(Minimum four questions e¢ach five | syllabus.

Duration: 2 hours

SUGGESTED STUDENT ACTIVITIES
Other than the ¢lassroom and laboratory leaming, following are the suggested student-related
ca=ctirricular activities which can be underiaken to accelerate the attainment of the various

outcomes in this course:

a. Collect good articles from newspapers and magazines and read them with correct

ntonation.

EXAMINATION
Unit Unit Title Distribution of practical Marks
No. R ) A Total
) - | Level Level Level | Marks
I Introduction to Business 02 02 01 03
Communication |
11 Non-verbal Communication 02 o1 | 02 05 |
111 Presentation Skills 02 o1 | 02 05 |
IV | Office Drafting 02 04 04 10
A Business Correspendence (2 04 04 10
Total 10 12 | 13 | 35
0
G_.-'L‘ .
o
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b. Listen to Business news on TV and radio.

c. Watch videos of effective presentations on television and open leaming sources for
presentation skills and body language

d. 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
varicus outcomes in this course:
a. Massive open online courses (MOQCs) may be used to teach various topics/sub
topics.
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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

¢ About 15-20% of the topics/sub-topicy which is relatively simpler or descriptive in
mature s 10 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 respeet to item No 10, teachers need to ensure o create opportunities and

provisions for co-curricaur activities

Afrange various communication activities using functional grammar

Show video/aimation films to develop listening skills and enhance vocabulary

Use real lite sitnations for explanation

Prepare and give oral presentations

Guide micro-projects in groups as well as individually

{2 o T o = -1

12. SUGGESTED TITLES OF MICRO-PROJECTS

Onily ene micro-profect is planned to be undertaken by a student that needs to be assigned to
himsher in the beginning of the semester. $/he ought to submit it by the end of the semester to
develop the industry oriented COs. Each micro-project should encompass two or more COs
which are in fact. an integration of CrAs, UOs and ADOs. The micro-project could be
industry application bused, internet-based, workshop-based, laboratory-based or field-based

Each student wili 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 76 (sixteen) student engagement hours during the
course

In the first four semesters, the micro-project could be group-based. However, in higher
semesters. it should be individually undertaken to build up the skill and confidence in every
udent lo beeome problem solver so that sihe contributes 1o the projects of the industry, A
stive list is giver here. Similar micro-projects could be added by the concemed faculry:

a Study the personal appearance and grooming of employvees visiting sales store,
shopping mall in the vicinity.

b. Comparative study of Bio-data, Resume and Curriculum vitae

¢ A detalled study of guidelines required for presentation skills.

d Summarize technical content using English newspaper, magazines or online resources

e. Prepare a bookiet on aspects of body language in pictorial form.

£ A detailed study of the importance, of technical paper of technical paper presentation

g Case study on the importance of Business communication in an organization

h. Report on varicus formal/business activities

i. Study ot oral presentation of famous business leader

i Detailed study of business etiquettes observed in organization.

k. Summarize the business article with the help of English newspapers/magazines and
other sources.

13.  SUGGESTED LEARNING RESOQOURCES

) Title of Book Author Publication |'
Nav,

| Effective " M AshratRizvi | Tata McGraw-Hill ‘
Communication Skills

B [ i usnig Conip Cguese Cuey T2t

| . ‘ ‘Titte of Book Author Publication

| 2 | Communication Skills Sanjay Kumar and | Oxford University Press
| ~ Pushplata L —
3 | Personality Barun K. Mitra : Oxtord University Press

Developrent and Sott

| Skills |
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4.  SOFTWARE/LEARNING WEBSITES
hitps:/Avway britishcouncil infenglish/learn-online
hiip:#leamenglish britishcouncil org/en/content
http:/fwww talkenglish com/

. languagelabsystem. com
www wordsworthelt com

. www notesdesk com
hetp:/fwww tutorialspoint.com

- www studylecturenotes com
totalcommunicator com
www._speaking-tips.cont
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