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25023001 | Engineering Mechanics 3 -1 2 { 50 30 50 |2:30 | 30 |3:00 | 00O O
25023002 | Basic Surveying 41 -13 a 50 30 50 |2:30 | 30 |6:00 | 00O O
25023003 | Building Drawing 3 - | - 0 30 - 50 | 3:00 | - - 00 0
25023004 | Building Material and Construction 5 -1 2 { 50 30 50 | 2:30 | 30 |3:00 | 00O O
25023005 | Building Automation Systems 21 -1 2 0 50 30 50 {2:30( 30 |3:00| COC O
25023006 | Fluid Mechanics 30 -1 2 0 50 | 30 | 50 |2:30| 30 |3:00| OCOO [
25403001 | Minor Project - 1 - -2 0 - 40 - - 30 | 3:00 | OO [
25013054 | General Proficiency # - -1 3 { - 25 - - - - 00 O
25403052 | Industrial Exposure (Assessment at institute level) +| - - - [ - 25 - - - - il a

i ao 0| 00| 00 goo | 0o | Coo - aoo - aood il

# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER.

+ Industrial visit compulsory to minimum two industry or department.

UJOIOE 1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.
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25024001 | Advanced Surveying 4 1 - | 4 i 50 | 40 50 [2:30| 30 |6:00 | 00O {
25024002 | Concrete Technology 3 - i 50 | 40 50 [2:30| 30 |3:00 | 00O {
25024003 | Environmental & Irrigation Engineering Drawing| 4 - - O 40 - 50 |3:00| - - 00 0
25024004 | Water Resources Engineering 3 - - O 50 - 50 | 2:30| - - 0od 0
25024005 | Mechanics of Structures 3 -1 2 i 50 | 40 | 50 |2:30 | 30 |3:00| OOC 0
25024006 | Water Supply and Waste Water Engineering | 4 - 2 O 50 40 50 |2:30| 30 | 3:00 OO0 0
25404001 | Minor Project - 11 - - 2 0 - 50 - - 30 {3:00| OO 0
25014054 | General Proficiency # - -1 3 i - 25 - - - - 00 0
25404052 | Industrial Exposure (Assessment at institute level) +| - - - I - 25 - - - - 0o 0
25404053 | Industrial Training ﬁfﬁ?ﬁfﬁd@%ﬁiﬁ%&f_ 04 weeks done after 4th semester would be evaluated in 5th semester through
L 0o - | 00 OO0 goo | 0od | oo - aao - aood 00

# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER.

+ Industrial visit compulsory to minimum two industry or department.

UOI0T 1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.
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25025001 | Estimating and Costing 4 1 - | - i 40 - 50 [ 230 - - N 0
25025002 | Geotechnical Engineering 41 -13 [ 40 | 40 50 [2:30( 50 |3:00( OOO 0
25025003 | Reinforced Concrete Design 4 1 - | - [ 40 - 50 [ 3:00 | - - N 0
25025004 | Computer Application in Civil Engineering - -1 3 O - 40 - - 50 |3:00 | OO {
25355001 | Highway Airport and Railway Engineering 4 -1 3 O 40 | 40 50 |2:30 50 |3:00 | OO a
25405001 | Environmental Impact Assessment 4 - | - O 40 - 50 | 2:30 | - - a0 a
25015055 | Employability Skills 2 - | - O 50 - 50 | 2:30| - - 0od a
25405002 | Major Project - 1 - -1 2 a - 30 - - 50 |3:00( OO a
25405052 | Industrial Exposure (Assessment at institute level) + | - - | - I - 25 - - - - ad 0
25405053 | Industrial Training - - | - I - 25 - - 25 | 3:00| OO a
25015054 | General Proficiency # - -1 3 a - 25 - - - - a0 g
Hooad oo| - (00| OO | OO0 | 00O | 00O - 000 - 0000 il

Survey Camp will be held after 5th semester for minimum 10 days and its evaluation will be done in 6th semester.
# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER.

+ Industrial visit compulsory to minimum two industry or department.

OO0 1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.




655"3",) "/% #03% 0' B/ *$"- &&$"5*0/

*[B*B58& 0'&F&3Y) %E&OL.&I5 53%/*/(
H6% "% & -6"5*0/ ). & '03 %001 1303". . &
0 . A AN 0000000000
000000000000 OI0I0o00o0oan
OOo00donoomooodn
00000 HHHH 0000000 Qoooooom 0000 | oo
000 e o0 1 oo o0 0O | Doooo| oomoo
HH O 1 I O L O R A O A O W
25026001 | Construction Management and Accounts 4 - | - a 50 - 50 | 2:30 | - - ood i
25406001 | Solid and Industrial Waste Management 4 - | - 0 50 - 50 | 230 - - ood i
25026003 | Steel Structure Design 6 - | - 0 50 - 50 {3:00 | - - N i
25026004 | Structural Drawing 6 - | - 0 50 - 50 {3:00 | - - N i
25026005 | Survey Camp - - - 0 - 100 - - 50 |[3:00| COO i
25406002 | Air Pollution and Control 5 - | - 0 50 - 50 {230 - - ood i
25016001 | Entrepreneurship and Start-Ups 2 - | - 0 50 - 50 | 230 - - N i
25406003 | Major Project - 11 - -1 6 0 - 100 - - 100 | 3:00 | 00O i
25406052 | Industrial Exposure (Assessment at institute level) + | - - | - [ - 25 - - - - 0o 0
25016054 | General Proficiency # - -1 3 0 - 25 - - - - 00 i
L ao - 0 00 goo | 000 | ooo - aoo - 0ood i

# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER.

+ Industrial visit compulsory to minimum two industry or department.

UJOI0I 1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.
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The subject deals with basic concepts of mechanics like laws of forces, moments, Centre of
gravity, laws of motion, trusses and simple machines which are required by the students for
further understanding of other allied subjects. The analysis of forces acting on various
structural and machine elements using principles of mechanics gives useful data for detailing
and design of structure. This course is designed for diploma aspirants to acquire and apply
the basic and discipline knowledge to solve practical problems regarding analysis and design
in the field of various engineering disciplines such as civil, mechanical, etc. and their allied
disciplines.

00 OObidtmmogbdooobibgobbibbinboodooo

Apply the principles of engineering mechanics to analyze and design of various structural
elements.

o0 gobbibibubifoobbbidbyobbyuyuoroOoo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:-

CO1: Understand the given force system and calculate resultant force.
CO2: Determine unknown force(s) of given load combinations in the given situation.

CO3: Determine the centroid/C.G. of the given structural elements of having specific shape and
size.

CO4: Determine Moment of Inertia and Second Moment of Area.
COS5: Evaluate and select the suitable lifting machine under given loading condition.

CO6: Analyze trusses for determining the stresses and forces in various members of perfect
frames.
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for given practical
situation and draw the
Free Body Diagram for
given loading in given
situation.

two unknown)

Types of supports: fixed, simple,
hinged, roller and fixed, Types of
beams: cantilever, simply
supported, overhanging,

) o H0000io0bbotonUooooon o A A [
00 OOilodoitooOoom O0I000o0o0uooomonn Q0000000n il
0i0ooooDOo 00I0000oooOomoooon 00000000000 | Do0o00y
1 (U000 Analyze and | D000 00I0DI0I00I0000C0 Chalk- 14 | COl
solve engineering 1. Introduction of Mechanics: Board,
prpbl@ms using Engineering Mechanics, Statics, Video
p?mc.lples of statics, Dynamics, Kinetics, Kinematics, Demonstra—
lqnetlcs .and Concept of rigid body, tions, ,
kinematics. 5 F definit; " Collaborative
) , . Force: definition, unit, Learning,
SINIRNELE ‘Dgscrlbe the graphical representation, Bow’s &
characteristics of force. | ) jtat; haracteristics. T £ Presentations,
_ notation, characteristics, Types of | yands-on,
NN RN Cal.culate the [ force system Case Study.
momegt of given 3. Moment of force: Definition,
forces in a force unit, sign conventions, couple
system. and its properties.
UUUIID Suggest the | 4 [ aw related to forces: Law of
su1tabl§ law for the transmissibility of force, Law of
analysis of given force polygon of forces, Varignon’s
system. theorem of moments, Law of
OOUI0I Determine moment, Law of parallelogram of
the components of forces, Law of Super-position
given force. Calculate | 5 Composition and resolution of
the resultant force of | . 1anar concurrent forces,
given force system resultant force, method of
analytically. composition of forces, resolution
of forces, resolving a force into
two rectangular components.
2 | 000N Determine OOooiooomonodiiiobooit | Chalk-Board,| 9 CO2
the equilibrant of the Equilibrium and its conditions. | Yideo
given concurrent force Equilibrant and relation with Demonstra-
system. resultant, Equilibrant of tions,
DOO0OIO0 Use Lami’s | concurrent force system. P?esentatlons,
theorem to determine | | 2i1i’s Theorem and its E/{t?{[ Industry
the unknown forces applications, Concept of Free H1asI11 ds-on
causing equilibrium body diagram (Problems upto Case Stu d’y.

10




00000 dentify the
type of beam and
supports in a given
structure.

OO0 Determine
reactions in the given

type of beam
analytically.

continuous and fixed. Types of
loads: vertical and inclined point
load, uniformly distributed load.

Determination of Beam reactions
using analytical method for
cantilever, simply supported and
overhanging beam subjected to
vertical load, inclined load and
uniformly distributed load
(combination of any two types).

00000 Determine DOINNiNO00io0i0ioOIDooooon - | Chalk-Board, CO3
the centroid of given | UIILJO0OIID Video
plane figure. Centroid of geometrical plane Demonsua}'ions,
OOUI0I0 Determine figures: square, rectangle, triangle, Presentathns
the centroid of given | circle, semi-circle etc. Demonstration,
composite figure. Centroid of composite figures such I(iasedStudy,
as I, L, C, T, Z sections using ands-on.
moment method only
OO00I0I0IDescribe the | OOINIOINOIO0OOO0000000000 Chalk-Board CO4
Moment of inertia and | Concept of moment of inertia and | Demonstration,
Second Moment of area | gecond moment of area Video
] ) Demonstrations,
JOUM O Determine | Concept and uses of Theorems of Model
the Moment of Inertia parallel and perpendicular axis. Demonstration,
by using Theorems of
Second moment of area of Hands-on,
parallel and : .
) . common geometrical sections: Case Study.
perpendicular axis . : :
) ' rectangle, triangle, circle (without
UOLID Determine | derjvations). Second moment of
the Second moment of | 5req for L, T and I sections,
area of common :
: : Section modulus of above
geometrical sections .
) sections.
OOUI00 Determine
the Section Modulus
DO0OI0I0 Identify the | OOIIIOIOIOONIOINOOIOIO0000 - | Chalk-Board CO5
type of machine based | Concept of simple lifting machine, | Demonstration,
on its efficiency. load, effort, mechanical advantage, | Yideo
000I0I0 Calculate velocity ratio, efficiency of B{encllorismuons’
effort required and machines, reversible and non- D ode ot
- - reversible/self-locking machines. CTIONSITAton,
load lifted by the given Hands-on,
simple lifting Concept of ideal machine and its | (a6 Study.
machine. conditions, machine friction, ideal

effort, ideal load, effort lost in

11




OO0 Verify law of
machine for given
loading.

OO0 Determine
effort required along
with efficiency for
given machine with
varying velocity ratio.

OO0 Determine
the Velocity ratio and
understand field
applications of various
simple lifting
machines.

friction and load lost in friction,
maximum mechanical advantage
and maximum efficiency.

Law of machine and its uses.

System of pulleys (first, second,
third system of pulleys), deter-
mination of velocity ratio, mechanical
advantage and efficiency.

Working principle and application
of wheel and axle, different pulley
blocks, simple screw jack, worm
and worm wheel, single and
double winch crab. Expression for
their velocity ratio and field of
their applications.

OO0 Identify the
type of trusses/ frames

OOOI0I0 Determine
the stresses/forces in
various members of
given truss.

LOI0idoidooiotiobdooooda

Concept of perfect, redundant and
deficient frames

Assumptions and analysis of
trusses by:

1) Method of joints
i1) Method of sections

Chalk-Board
Demonstration,
Video
Demonstrations,
Model
Demonstration,
Hands-on,
Case Study.

CO6

min

(N o
0O0o0ibigooudiggodoo

O
(miuil

OO00in0Irooibinirooouooinoon
o000iodigomouorogas

8
[000000IOmoordonboordonag

N
L1000

Qo000
000

1

OO0 Analyse the resultant

*Verify law of Parallelogram of forces

2

COl1

force of given force system. using Universal force table for given

forces.

2 | UOUNIIIAnalyse the resultant
force of given force system.

*Verify Triangle law of forces 2 COl1
using Universal force table for given

forces.

3 | OO0 Analyse the resultant
force of given force system.

*Verify law of polygon of forces 2 COl1
using Universal force table for given

forces.

12



4 | 0000 Analyse the resultant | *Determine support reactions of simply CO2

of given force system. supported beam using parallel force or
beam reaction apparatus for given
vertical loads.

5 [ UOUIUID Analyse the resultant | Determine the forces in different CO2
force of given force system. members of jib crane.

6 | OUUIUIOIApply the concept of | Verify centroid of plane figure of given CO3
centroid for given objects. dimensions .

7 | OO Apply the concept of | Determine the moment of inertia of CO4
Moment of Inertia for given given regular lamina .
objects.

8 | UUOIIOVerify law of Determine mechanical advantage and CO5
machine under the given velocity ratio of simple screw jack for
condition. different load and efforts.

9 | OO0 Verify law of Determine mechanical advantage and CO5
machine under the given velocity ratio of worm and worm wheel
condition. for different load and efforts.

10 | ODUOIOUWO Verify law of Determine mechanical advantage and CO5
machine under the given velocity ratio of single purchase crab
condition. winch for different load and efforts.

11 | OUODIDUIO Verify the stresses/ | Verification of forces in framed CO6

forces in various members of
given truss.

structure.

LOI0IIOut of above suggestive LLOs -
"*!' Marked Practicals (LLOs) are mandatory.
Judicious mix of LLOs is to be performed to achieve desired outcomes.

W

1 o

8 o
pooibonod

Solve the examples on calculation of values of MA, VR, Efficiency etc. for given type of

machine.

Solve the examples on calculation of centroid of simple/composite plane figures from

given problem statement or figure.

Solve the examples on calculation of centroid of simple/composite plane figures from
figure.

given problem statement or

13




Solve the examples on calculation of centroid of simple/composite solid bodies from
given problem statement or figure.

Solve the examples on calculation of unknown forces using Lamis theorem from given
problem statement or figure.

Solve the examples on calculation of support reactions of given beam from given
problem statement or figure.

Solve the examples on calculation of resultant of a force for given force system from
given problem statement or figure.

Solve the examples on calculation of moments of a force from given problem statement
or figure.

10000000000

Prepare a chart showing comparison of centroid and center of gravity for square-cube,
rectangle-cylinder, triangle-  cone, circle-sphere, semicircle-hemisphere.

Prepare chart of types of forces showing real-life examples.

Prepare chart or flex of laws related to engineering mechanics like law of moment, law of
machine, law of parallelogram of forces, Varignon’s theorem of moments etc.

Collect photographs of specific simple lifting machine and relate these machines with the
machines being studied and prepare models of simple lifting machines using tools in
“MECHANO” and “MECHANIX”

Prepare chart showing all types of beams having types of support (roller, hinged, fixed)
with sketches and corresponding photographs of real life examples.

Prepare models of types of beams subjected to all loads (point load, udl, uvl, moment,
couple) with sketches and corresponding photographs of real-life examples.

L0000 Student should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments
should be solved by individual students and corrective actions should be given by course
teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.

14
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1 | Worm and worm wheel (wall mounted unit with threaded spindle, load 9
drum, effort wheel; with necessary slotted weights, hanger and thread)
2 | Single Purchase Crab winch (Table mounted heavy cast iron body. The effort 10
wheel is of C.I. material of 25 cm diameter mounted on a shaft of about
40mm dia. On the same shaft a geared wheel of 15 cm dia.

3 | Simple screw Jack (Table mounted metallic body, screw with a pitch of 5 8
mm carrying a double flanged turn table of 20 cm diameter.
4 | Universal Force Table (Consists of a circular 40 cm dia. Aluminum disc, 1,2,3

graduated into 360 degrees.) with all accessories.

5 | Law of moment’s apparatus consisting of a stainless-steel graduated beam 5
12.5 mm square in section, 1m long, pivoted at Centre.
6 | Beam Reaction apparatus (The apparatus is with two circular dial type 10 4,11

kg.)

piiiimboobbdl Qi oon ol b obioor oot obol boodoobh b
(] o o

Qoo HO0iamnmoo Hioooon | 0oiooioon [ Coioooooo
(inll Qoo |000ootuoog []
1 | I | Analysis of Forces COl1 14 30
2 | II | Equilibrium of Forces CO2 09 20
3 | I [ Centroid and Centre of Gravity CO3 06 10
4 | IV | Moment of Inertia CO4 05 10
5 | V | Simple Lifting Machine CO5 07 10
6 | VI [ Analysis of Trusses CO6 07 20
L i a0 000

15



0 o A A

IR o

Oooo OoOoor OO0 0Oooo | 0000 OO0 0oooo OO0
0000 0000 | DoooooOn Cooioto 000000 | Oo0otoooibon ) Dooooomn | Dooooooo
00 R 1 0 0
Q000000000 Q00 | 00000 Ooo0ooom
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00000000 00000o0o 000
0000000000
COl 1 1 1 2 1 - 1
CO2 2 2 1 2 1 - 1
CO3 2 2 1 2 1 - 1
CO4 2 2 2 2 1 - 1
COs 2 2 1 2 1 - 1
CO6 2 2 1 2 1 - 1
Legends: - High:03, Medium:02, Low:01
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1 |S. Ramamrutham

Engineering Mechanics

Dhanpat Rai Publishing Co. 2016
ISBN-13: 978- 9352164271

2 |R.'S. Khurmi,

N.Khurmi

Engineering Mechanics

S.Chand & Co. New Delhi1 2018
ISBN: 978-9352833962

3 | S. S. Bhavikatti

Engineering Mechanics

New Age International Private
Limited ISBN: 978- 9388818698

4 |D.S. Bedi, M. P.

Poonia

Engineering Mechanics

Khanna Publishing
ISBN-13:978-9386173263

5 [ Dr. R.

K. Bansal

Engineering Mechanics

Laxmi Publications
ISBN 13: 9788131804094

Timoshenko, DH
Young, J V Rao

Engineering Mechanics

McGraw Hill Education, New Delhi

16
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1 | https://www.engineersrail.com/simple- Introduction of simple lifting machine
lifting-machine/

2 | https://www.youtube.com/watch?v=kNyp | Law of machine and types of machines
k8GRegM useful in industry.

3 | http://nitttrc.edu.in/nptel/courses/video/11 | Introduction to engineering mechanics
2106286/L01.html

4 | https://www.youtube.com/watch?v=6u 1j Introduction of force system with
Ljv- MY &list=PLOSWwFV98r examples
fKXq2KBphJz95rao7q8PpwT&index=3

5 | https://www.youtube.com/watch? Resolution and composition of forces
v=Fudcc0JoXdo&list=PLOSWwFV98r
fKXq2KBphlJz95rao7q8PpwT&index=4

6 | https://www.youtube.com/watch?v=RrVu | Verification of Lamis theorem in
SbCZHS8¢ laboratory

7 | https://www.youtube.com/watch?v=tM5hs | Calculation of beam reactions for
UiNpGA various types of beams

8 | https://www.youtube.com/watch?v=w{jLN | Centroid of plane/composite figures,
STPXAI C.G. of plane/composite solids

9 | https://www.youtube.com/watch?v=v6VT | Centroid of composite figures.

Mwxx40A

UO0000 Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students.

skeskoskoskok

17
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Surveying is generally used to make land maps and boundaries. The development of
engineering survey is the basic foundation to ensure the quality of the project, because it can
provide accurate data for the subsequent construction. Surveying is involved in everything right
from accurately drawing boundaries between private and public land, to inspecting bridges and
other critical infrastructure. Without surveying, the placement, security and safety of projects
cannot be assured. Therefore, the students are required to develop such competency to carry out
the given type of survey using relevant equipments so as to prepare the plan to interpret the
information to take the appropriate decisions. This course will help the students in achieving the
above mentioned goal.

ool goooboigoooouiigioooudiobdoo oo

Understand and explain the role of surveying in project planning and execution, as well as the
need for accuracy in measurements by Surveying Equipments and Techniques.

0ol oobibibgtrbbooibigbbobo oD oo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1: Understanding Surveying Concepts and Techniques.
CO2: Performing Chain Surveying Methods.
CO3: Competence in Compass Surveying.

CO4: Proficiency in Levelling Techniques, create L-section, X-section and analyze the
levelling works.

COS5: Understand and apply the various minor surveying instruments for field surveying.

18
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system and vice versa.

problems:

O 000000I000000o0n 000000000000nOooooOn | Oooboooooo | Doo ) oOo
00 I I Lil0i000booUuotoonn (00000000 il
Jnoooomom oo 000000000 Ommoooiman | boobobomoomn)| Doooooo;
1 | O0OO0 Explain the COIinooooooomen Chalk-Board,| 06 | COl
definition & classify the 000 Definition & Hands-on,
different types of survey. classifications of surveys. Collqborative
U D DQDD_EXplaln the. basic | 010 Basic principles of l\f/:ia(;‘:(l)ng,
principles of surveying surveying. Demonstra-
UOO0ID Define the Concept| Concept and purpose of | tions.
and purpose of s'urveying, surveying, measurements-
measurements-linear and linear and angular, units of
angular, units of measurements | ,easurements.
D.D DDDDZPescribe the 000 Instruments used for
different instruments used taking these measurements.
for taking these
measurements
2 | OO0 Explain the UOiiDbobioouiiooiid - | Chalk-Board, | 14 | CO2
Purpose of chain surveying. I0IPurpose of chain Hands—on,.
OOI0I0 Describe the surveying, principles of Collqboratlve
procedure to find the chain surveying and its legmlng,
. : Video
distance between two given | advantages and
. . . . Demonstra-
inter- visible survey station. | disadvantages. tions.
OOUIO0 Explain the 00 Obstacles in chain
method of ranging. surveying.
OUO00ICalculate the area | Ul0IDirect and indirect
of open field using chain ranging offsets and recording
surveying and apply of field notes.
corrections if applicable. 000 Errors in chain surveying
and their corrections.
3 | 00000 Understand the COmoonoooooon Chalk-Board,| 16 [ CO3
Purpose of compass 000000000 Hands-on,
surveying. Use of prismatic | 010 Purpose of compass Collaborative
compass: Setting and taking surveying. Use of prismatic | learning,
observations. compass: Setting and taking | Video
00000 Convert the whole | observations. Demonstra-
circle bearing (WCB) to 10 Concept of following tions.
reduced bearing (RB) with simple numerical

19




UO0OI0I0IUnderstand the
causes, detection and
correction of local
attraction, calculate
magnetic declination and
solve problems involving
included angles in a
compass traverse.

a) Meridian - Magnetic and
true

b) Bearing - Magnetic, True
and Arbitrary.

c) Whole circle bearing and
reduced bearing.

d) Fore and back bearing.

e) Magnetic dip and
declination.

000 Local attraction - causes,
detection, errors and
corrections, problems on
local attraction, magnetic
declination and calculation
of included angles in a
compass traverse.

OOUI0I0 Explain the
Purpose of levelling,
concept of a level surface,
horizontal surface, vertical
surface, datum, reduced
level and bench marks.

0000 Identification of
various parts of Dumpy
level and use of Dumpy
level, Engineer level, Auto
level: advantages and
disadvantages.

00000 Define the
concepts of line of
collimation, axis of the
bubble tube, axis of the
telescope and vertical axis.

OO0 Explain the term
Levelling staff: single piece,
folding, invar precision
staff, telescopic.

Loioioooooan

10 Purpose of levelling,
concept of a level surface,
horizontal surface, vertical
surface, datum, reduced level
and benchmark.

JIU Identification of various
parts of Dumpy level and use
of Dumpy level, Engineer
level, Auto level: advantages
and disadvantages, use of
auto level.

120 Concepts of line of
collimation, axis of the
bubble tube, axis of the
telescope and vertical axis.

JI0 Levelling staff: single
piece, folding, invar
precision staff, telescopic.
0 Temporary adjustment
and permanent adjustment of

dumpy level by two peg
method.

Chalk-Board,
Hands-on,
Collaborative
learning,
Video
Demonstra-
tions.

20
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00000 Explain the
adjustment of dumpy
level by two peg
method.

OO0 Concept of back
sight, foresight,
intermediate sight, change
point, to determine reduce
levels.

OOUI0D Calculate
Reduced Level of the
given station using
relevant method of
surveying.

00000 Calculate
Reduced Level of the
given station using
relevant method of
surveying by applying
check.

00000 Computations of
Areas of regular figures
and irregular figures.
Simpson’s rule: prismatic
formula and graphical
method use of planimeter
for computation of areas,
numerical problems.

JI0IConcept of back sight,
foresight, intermediate sight,
change point, to determine
reduce levels.

000 Level book and
reduction of levels by:

10T Height of collimation
method and

(I0I0IRise and fall method

Ol0CArithmetic checks,
problem on reduction of
levels, fly levelling, check
levelling and profile
levelling (L-section and X-
section), errors in levelling,
permissible limits,
reciprocal levelling.
Numerical problems.

000 Computations of
Areas of regular figures
and 1rregular figures.
Simpson’s rule: prismatic
formula and graphical
method use of planimeter
for computation of areas,
numerical problems.

00000 Explain the
Introduction and use of
minor instruments like
Ceylon Ghat Tracer,
Clinometers, Pantograph,
Abney Level etc.

OUOIOICalculate the
area of given plan with the
help of planimeter.

LOIIaimiooal
Joonoodoooi

Introduction and use of
minor instruments like
Ceylon Ghat Tracer,
Clinometers, Pantograph,
Abney Level, mechanical /
digital planimeter etc.

Chalk-Board,
Hands-on,
Collaborative
learning,
Video
Demonstra-
tions.

CO5
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1 | OOOICC Find the distance *Measure the distance between two 3 1,2
between two given inter-visible | intervisible survey stations using chain,
points. tape & ranging rods, chaining a line
and record them in the field book.
2 | UOOION Undertake chain and *Determine area of open field using 6 2
cross staff survey for the given | chain surveying, taking offsets and
plot. cross staff survey.
3 | UOOIOI Determine bearing using | *Measure Fore Bearing and Back 3 3
Prismatic Compass and surveyor | Bearing of survey lines of open
compass. traverse using Prismatic Compass and
surveyor compass.
4 | OUOII Prepare traverse using | *Measure Fore Bearing and back 6 3
Prismatic Compass. bearing of a closed traverse of 5 to 6
sides and correct the bearings and
included angles.
5 | OUOMI Undertake differential *Determine Reduced Level by Height | 3 4
levelling by Height of instrument | of Instrument Method.
method using dumpy level/Auto
Level and levelling staff.
6 | UUOIOI Undertake differential *Determine Reduced Level by Rise 3 4
levelling by Rise and Fall and Fall Method.
method using Dumpy Level/
Auto Level and levelling staff.
7 | UOOI0TUndertake fly levelling | Perform Fly Levelling to check 3 4
with double check using dumpy | levelling work.
level/ Auto level and levelling
staff.
8 | UOUIII Perform Road profile *Profile levelling and cross-sectioning | 6 4
and cross sectioning of given for a road length of 300 m with cross-
terrain. section at 20 m interval.
9 | OO0 Undertake differential *Undertake differential levelling by 3 4

levelling operation for
agriculture land.

using dumpy level/Auto Level and
levelling staft for Installation of
irrigation and water pipelines etc.
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10 | OUOUIOUIAble to set out a *To set out a gradient with the help of | 3 4
gradient with the help of dumpy | dumpy or auto-level.
or auto-level.
11 | UOUOOIDemonstration and use | Minor instruments: Demonstration 6 5
of minor instruments like Ceylon | and use of minor instruments like
Ghat Tracer, Tangent Clinometer, | Ceylon Ghat Tracer, Tangent
Pantograph, Abney level etc. Clinometer, Pantograph, Abney level
etc.
12 | JOOUDICalculate area of Determine area of irregular Plan/map 3 5
irregular plan/map from given using Digital Planimeter.
plan of plot.

8 Y
"' Marked Practicals (LLOs) are mandatory.
Judicious mix of LLOs is to be performed to achieve desired outcomes.

W

N o
OUdguiboiiooibdbibbbdbbbbubtibbogobbooodoo

[I000I0000000dooion 0o
1.

Determine the RLs of the components of existing structures like Plinth, lintels, chajja,
slab and beam etc.

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

Perform reconnaissance survey for plotting the alignment of road. Observe Topographical
maps and interpret the details.

Carry out comparative study of following survey instruments of different make and
brands: Auto level and Dumpy Level.

Collect the map of city /town and calculate the ward wise and total area using digital
planimeter.

UJO00IIStudent should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome requirements.
Course teacher can allot above listed or similar topics to microproject group. Microproject
report should be prepared with new information other than classroom teaching. The necessary
guidance for the microproject work should be provided by the course teacher.
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[ 0 At A (0000001
Wl 000100
1 [Metric Chain made from galvanized mild steel wires 4mm in Dia, brass 1

handles with swivel joints, brass tallies provided at every 5 m length of chain
- 20 and 30m.

2 | Pegs of length 400 mm and c/s area of 50 mm x 50 mm 1,2
3 | Arrows 400 mm long and made up of good quality hardened and tempered 1,2
steel wire of 4 mm in diameter.
4 | Metallic Ranging rods of 2 m length, circular or octagonal in cross section of 1,2
30 mm diameter, Lower shoe of 150 mm long. Painted in black, white and

red stripes of 200 mm each.
5 |Prismatic compass confirming to IS 1957-1961 with stand, made in Gun 3,4
metal material having diameter of 85-110 mm and the least count of 30

minutes.
6 | Dumpy level and automatic levels confirming to IS: 9613 — 1986 with stand | 5,6, 7,
and internal focusing telescope of standard make. 8,9,10
7 | Leveling staft- 2 m and 4 m, telescopic type confirming to IS 11961 -1986 or | 3,5,6,7,
Folding type confirming to IS 1779 (1961), 5 mm least count 8,9,10
8 | Digital planimeter of standard make with Ni Cd batteries and AC Adapters 12

9 | Metallic tape-, Steel tape, Invar, Fiber glass tape satisfying IS 1269 (Part 1 1,2
and Part 2): 1997 specifications
10 | Various minor instruments such as Ceylon Ghat Tracer, Tangent Clinometer, 11
Abney Level etc.

piiiinboobbdl Quibboooorl ol bbb b oo ohor bbb oo
(8 o o

O oo OO0 Ooooan 00000noOn (100000000
[ull Q0O Qo000IOo L]
1 I Introduction COl1 06 10
2 II | Chain surveying CO2 14 25
3 III | Compass Surveying CO3 16 25
4 IV | Levelling CO4 20 30
5 V | Minor Instruments CO5 08 10
0 0o 000

24



R

0000000 0000000000000
00l | oo | oog | oo 0o 000! 0o
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000ouoo: 0m 0O00ONO000IO0]
OO0O0m00 0oIomooa 000
000Iooooo0n
Col 3 1 1 2 2 1 2
CO2 3 3 1 2 1 1 3
CO3 3 3 2 3 1 2 3
CO4 3 3 2 3 1 2 3
CO5 3 2 2 3 1 2 3
Legends: - High:03, Medium:02, Low:01

{impguootiobiibbooiuihiooudbirbooUm

O Oooooan W Oooiiooomomoooibidooo
il
1 | Kanetkar T. P.; Surveying and Levelling | Pune Vidyarthi Gruh Prakashan,
Kulkarni, S. V. volume I Pune; ISBN:978-81-858-2511-3
2 | Basak, N. N. Surveying and Levelling | McGraw Hill Education, New Delhi
ISBN 93-3290-153-8
3 | S. K. Duggal Survey I McGraw Hill Education, New Delhi,
ISBN: 978-00-701-5137-6
4 Punmia, B.C, Jain, Surveying | Laxmi Publications., New Delhi.
Ashok Kumar Jain, ISBN: 8- 17-008853-4
Arun Kumar
5 | Bhavikatti, S. S. Surveying and Levelling, | 1. K. International, New Delhi ISBN:
Volume 1 978- 81-906-9420-9
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0mam 100000000 Coo00ioood

1 | https://archive.nptel.ac.in/courses/105/10 | Introduction to Surveying, Principles of
4/105104101/ surveying and Classification of Surveying

2 | http://www.pkace.org/Lecture Notes/Sur | Levelling-methods of levelling and types of
vey-lecture- notes.pdf levels

3 | https://dspmuranchi.ac.in/pdf/Blog/Surve | Surveying and Levelling
y.pdf

4 | https://civilplanets.com/compass- Compass Surveying and its types,
surveying/ Temporary adjustments

5 | http://ecoursesonline.iasri.res.in/mod/pag | Traversing by Prismatic Compass, WCB
e/view.php? 1d=128285 and RB conversion and Terms in Compass

Surveying

6 | https://www.youtube.com/watch?v=x9Z | Measurement of bearing by prismatic
PMxrIS3U compass

7 | https://youtu.be/j8poe2vvD2Q Temporary adjustment of auto level

8 | https://youtu.be/L54T4uvpMTg Levelling operation by using Dumpy Level

9 | https://www.youtube.com/watch?v=- Intersection method of Plane Table
mkf7uJG8DI Surveying

10 | https://theconstructor.org/surveying/chai | Chain, Tapes and other linear measurement
n-survey/29812/ equipment’s

LJOCOOOD Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students.

deoskokosk ok
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Drawing is the language of engineers. Engineering i1s incomplete without a thorough knowledge
of drawing. A Civil Engineering diploma holder must be capable of sketching detailed
constructional drawing of various components of building for the purpose of communication
with the craftsman. Planning of small buildings, developing a line plan, dimensioning, key plan,
drainage plan should be a part of curriculum. The diploma engineer must be conversant with
reading and interpretation of drawing for execution of work.

ool oooubbidibodobijdiodbudiobdooond

To be capable of sketching detailed constructional drawing of various components of building
for the purpose of communication with the craftsman. Planning of small buildings, developing a
line plan, dimensioning, key plan, drainage plan with detailing of various civil works like
flooring, roofing, masonry work, DPC work, doors & windows etc.

ool obbidibbbibuobbbidbiobbuyootooom

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:

CO1- Draw the brick wall with showing damp proof course arrangement & provision of spread
foundation with arrangement of brick courses in a T-junction & corner junction in
English bond of a brick wall.

CO2 - Prepare detailed drawing of a basement with showing DPC arrangement with drawing of
a wooden floor showing its elements.

CO3 - Understand the drawing of different types of paneled, glazed and aluminum doors &
windows with chaukhat & other elements.

CO4 - Understand and explain the drawings of detailed plan of a two rooms residential building
with showing all measurements, slab, roof, parapet, foundation etc.

COS5 - Understand and create drawings of different types of concrete floors and flat roof with
damp proof course, drainage, coping, thermal insulation provision etc.
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elevation, sectional
plan, and sectional

different members.

3.2 LJI000UI Elevation, sectional
plan and sectional side elevation of

M 00000000I0000bonCbooo0: 0oo0oooooo | Dor | Ooo
00| OOoOoooooon Q0000000000000 Q00oomoon il
Jnoooomonm oo 8 T T 000000000000 | Do0i000]
1 (000000 Draw the | O0I0000000000CI000000I00000000 Chalk-Board,| 09 | COl
brick wall with O00OI00I00nn Hands-on,
showing damp proof 1.1 Details of spread footing Collal?oratlve
course arrangement f. dati load beari d non- L.earmng,
.. oundations, load bearing and non
& provision of load bear 1 for eiven thick Video
d foundation. oad bearing wall for given thickness| .
sprea of walls with the help of given data i
OO0 Understand | or ryle of the thumb, showing ia)lons, tati
th? arrangement of | offsets, position of DPC. The details FESCITAtIONS.
brlck.courses inaT- | of the concrete and brick plinth
junction & corner protection have to be shown in the
junction in English drawing.
bond of a brick wall. O00OIOOIO0nn
1.2 Brick Wall Junction: Plans of T
and Corner junction of walls of 1
Brick, 1-1/2 Brick and 2 brick thick
in English bond.
2 (0000 Prepare I Chalk-Board,| 06 [ CO2
detailed drawing of a | JIUUC Hands-on,
basement with miaa[miinlin]alin Collaborative
showing DPC 2.1 Detailed drawing of basement L.earmng,
arrangement & all showing DPC Video
specifications. ' ' Demonstr-
00000 Draw the iioil:r%lgovgfoden floor and Double ations, |
detailed sectional ' Presentations.
views of single
wooden floor and
double wooden floor.
3 |00ODOI00 Prepare the | UOMI0000DO00I000IOO00000O Chalk-Board,| 09 | CO3
elevation, sectional | NOOIO0IOI0I0 Hands-on,
plan & sectlonal side 3.1 00000 Elevation, sectional plan Collaborative
clevation of flush, and sectional side elevation of flush L§am1ng,
glaze.dz panclled agd door, glazed door, panelled door, Video
algmlnlum doors with aluminium door with wire gauge D?monstr—
wire gauge shutter. shutter. Sketches of various joints of ations, ,
000000 Draw the Presentations.
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side elevation of
panelled, glazed and
aluminium windows.

panelled window, glazed window
a& aluminium window. Sketches of
various joints of different members.

4 0000000 Prepare the | OOINIIDIO00OIOOIONOOIOIOOT Chalk-Board,| 12 [ CO4
measured drawing of | UCOUD Hands-on,
a Smal.l building O000I00I00n0 Collal?orative
1nclud_1 ng plan, . | 4.1 Drawing plan, elevation of a L@mmg,
elevation, foundation o Video
) : small building by measurement and
details and sectional . : : Demonstr-
: foundation detail and sectional )
elevation. . ations,
elevation. .
0001000 Develop e Presentations.
the detailed plan, . . .
clevation & sectional | 4-2 Drawing detailed plan, elevation
view of a two-room | @nd section of a two-room
residential building residential building from a given
from the given line line plan, showing details of
plan. foundations, roof and parapet.
5 (00000 Prepare UolniDiooooiiiiioiooiioboioool - | Chalk-Board,| 12 | CO5

detailed sectional
drawings of different
type of concrete
floors on ground and
first floor.

000000 Draw the
detailed sectional
views of flat and
pitched roofs.

Uo0DIDOIDOIO

5.1 0000000000000 Drawings of
Cement concrete floors on ground
and at first floor:

5.1.1 Conglomerate (Concrete
Flooring)

5.1.2 Bonded cement concrete
flooring

5.1.3 Terrazzo flooring

5.1.4 Ceramic/vitrified tile flooring
0ooOooigoro

5.2 00000

5.2.1 Flat Roof: Drawing of flat
roof, showing the heat/thermal
insulation provisions.

Uo0DIDODOIO

5.2.2 Pitched Roof: Drawing of
pitched roof showing purlin, rafter,
lap, ridge, rain water, gutter etc.

Hands-on,
Collaborative
Learning,
Video
Demonstr-
ations,
Presentations.

nooooan
a) All drawings should be as per BIS code and specifications in SI Units.

b)

Intensive practice of reading and interpreting building drawings should be given.
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[100000000C0oNOoomu 00D
. Prepare building plan of a 2-BHK single storey building showing all details.

. Practice for detailed drawing of different types of doors & windows.

. Draw cross section of floors & roof with all provisions and specifications.

. Prepare section of a wall whose thickness is given, showing spread footing & DPC
arrangement.

. Prepare demonstration model of a 2-storey building with 2-BHK setup.

UJ000JIStudent should maintain a separate full-size notebook to solve the assignment given by
course teacher:

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome requirements.
Course teacher can allot above listed or similar topics to microproject group. Microproject
report should be prepared with new information other than classroom teaching. The necessary
guidance for the microproject work should be provided by the course teacher.

il touooodool ggbobobouobol bobibbbboinbobbbobbbommbbooom

0O00Oooomuooogaan
OO (] T A R 0
1 Drawing Boards 10
2 Drafting Machine 10
3 T-Squares 10
4 Set Squares 10
5 Protractors 10
6 Sheet Holders 10
7 Roller Scales 10
8 Erasing Shields 10
9 Technical Pens 10
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(I O00nO0nan Qmoooao Q00o0maan 100000000
00 Qo Hooooooom ]
1 I Brick Wall and Junction COl1 09 12
2 II Basement and Wooden Floor CcO2 06 15
3 IIT | Doors And Windows CO3 09 20
4 | IV | Drawing of Building Plans CO4 12 28
5 Vv Concrete Floor and Roof CO5 12 25
o0 OO D B P& b dUOOIOAA il 0do
Qoo oooobbogoioibooiorogo Oom
0000000 0O0100000Oo0no0oon
Ooon 000 0000 0000 O0oo O0oo 0000 00oo
O0onnOnn OO0000 | 000000 Oooibdn (OOooooo | booiooooooo 0000000 Oiioiooo
00 0oda 00000000 | OO000o0On | bokibormo0roiboononn O otooodoon | Obohomoo
Qoooooooon Qoo | Coono 0000000
00000000 amo 0000C0000moon
0000000 00000000 000
00000000000
CO1 3 3 2 2 1 1 3
CcO2 2 3 3 2 2 1 2
CO3 3 2 3 1 1 2 2
CO4 3 3 2 2 1 2 3
CO5 2 2 2 1 2 2 2
Legends: - High:03, Medium:02, Low:01
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1 | RS Malik Civil Engineering Drawing Asia Publishing House
2 | V.B.Sikka Civil Engineering Drawing Katson Publishing, Ludhiana
3 | NS Kumar; Civil Engineering Drawing IPH, New Delhi
4 | MG Shah and Principles of Building Drawing MacMillan Publication, Delhi
CM Kale,
5 | Zaidi, SKA and | Drawing and Design of Residential | Standard Publishers and
Siddiqui, Suhail; | and Commercial Buildings, Distributors, Delhi.
6 | JS Layal Civil Engineering Drawing Satya Prakashan, Delhi
7 | Alyne Cole, Levi | Civil Engineering Drawing Knowledge Baker Publisher
8 | Martin
9 | Frederick S. Building Design and Construction | McGraw-Hill Education
10 | Merritt Handbook Publisher

o A e W

OO0l

Qo0oimooooon

Uo000oootd

1

https://www.youtube.com/watch?v=_Q2
Gldgp gg

Cross section of Load Bearing Wall over
Spread Footing.

B6BQZS0

2 | https://www.youtube.com/watch?v=20W | Cement concrete floor finish drawing.
yleY Ejc&list=PLdPNcHnX3Aw9d Vn
HCCtaHf616h31PgJO

3 | https://www.youtube.com/watch?v=KLC | Draw front elevation and section of panel
U740V37Y door.

4 | https://www.youtube.com/watch?v=nm- | Brick wall in English bond.
9hnW-8bs

5 |https://www.youtube.com/watch?v=b6W | Damp proofing drawing in basement.
6HmDZEY0

6 | https://www.youtube.com/watch?v=snhn | Drawing of plan & elevation of a building.

[JUOUIE Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students.

sk skosk ok
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Diploma students in Civil Engineering are supposed to effectively supervise construction of
various components including building construction. It is a challenging job for the civil
engineer to select relevant material for construction which is durable, economical and eco-
friendly along with the construction procedure. Students should have knowledge of various
building materials and components of buildings like foundations, walls, roofs, staircases, floors
etc. and their material specifications, constructional details as well as preventive, remedial and
corrective methods of common construction faults. This course essentially imparts the
knowledge of construction technology along with the processes involved in it and various
construction materials used for economic and effective execution of various construction
activities.

oo fhoobtdbrbgbbbbobiooobobbinbgob g

To undertake safe building construction practices with relevant building materials.

0 o o A

Student will be able to achieve and demonstrate the following COs on completion of course-
based learning.

COl1: Classify and evaluate building stones and rocks based on geological, chemical and
physical properties and apply knowledge to select the best materials for construction.

CO2: Understand the manufacturing processes of bricks, tiles, cement and apply appropriate
testing methods for material selection in construction.

CO3: Identify and classify different timber products, their uses and preservation techniques,
along with understanding the properties and uses of paints and varnishes in surface
finishes.

CO4: Understand foundations, walls, arches & lintels and masonry work with an understanding
of materials, construction techniques and structural requirements.

COS5: Understand advanced construction materials & techniques, including PVC panels and
modern materials to enhance building performance and sustainability.
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OO0 Identify
and evaluate the
key requirements
of good building
stone.

OO0UI00 Develop
the ability to
identify common
building stones
based on
characteristics.

OO0
Understand and
apply the various
uses of stones in
construction.

00000 Analyze
the methods of
stone quarrying.

y Physical classification: Unstratified,
stratified and foliated rocks.

T o am f{ RN
Oo0ooo

y Marble, Kota stone, Granite, Sand
stone, Trap, Basalt stone, Lime
stone and Slate.

[dootimoiiuinondoobimdrobo
Oo0gaoo

y Durability, strength, appearance and
ease of working etc.

Olooboitibiotdog oo
QOliboitiooood

y Identification through
characteristics like texture, color
and grain etc.

Oioooinorootioioioboooa
Dooioobooiooo

y Applications in foundations, walls,
flooring and ornamental work etc.

OO00000I00I0monCC00n
y Methods of quarrying.

y Environmental effects of quarrying

O OOD00DIdooboon (18 000oDooooo aal | 0o
| o I A M Qoooooaon il
Jliodoooioo I o o e 00000000000 (000000
1 | 0D0OUI0D Classify | QUOINICIIOIOODIO00IDOID0O0E Visuals, 05 | COl
rocks into 000000000000000000O0N0I00I000000T | Demonstrations,
geological, 0o0i0oooo Chalk-Board,
chemical and O O0000000000I0N0 0000 Site/Industry
physical , o Visit,
categories. y Geological classification: Igneous, |Presentations
sedimentary and metamorphic (PPT’s),
EID Lo Alxnalyze rocks. Cooperative /
e genera :
chargac teristics of | Y Chemical classification: Collaborative
various building Calcareous, argillaceous and Learning,
Stones siliceous rocks. g?se study
: c.
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OO0
Understand the
raw materials
used in brick
manufacturing.

OO0
Understand the
brick
manufacturing
processes.

00000 Classify
different types of
bricks.

000
Understand and
apply the testing

methods for
bricks.

OO0
Understand the
different types of
tiles and their
properties.

000
Understand the
different types of
cement,

N
o

y Raw materials for brick
manufacturing.

y Properties of good brick making
earth.

8

y Preparation of clay
(manual/mechanical).

y Moulding: Hand moulding and
machine moulding.

y Types of kilns: Bull’s Trench Kiln
and Hoffman's Kiln, only line
diagram of kilns.

y Process of burning and drying.

Oiidibotibooobuiboddboommoonionar
OliO0iUototodtdodioooom

y Types of bricks: Common bricks,
refractory bricks, fly ash bricks etc.

0

y Compressive strength, water
absorption, efflorescence,
dimensional tolerance and
soundness.

OiOmooa

y Types: Wall, ceiling, roofing and
flooring tiles.

y Properties and uses of ceramic,

terrazzo, PVC, vitrified tiles and
paver blocks.

y Stacking of bricks and tiles at site.
OmOodooo

y Raw materials, flow diagram of
manufacturing process of cement.

y Various types of cement like OPC,
PPC, Portland Slag Cement, Rapid
Hardening, Low heat etc. with their
uses and properties.

y Cement testing: Fineness,
soundness, initial and final setting
time etc. as per BIS.

Visuals,
Demonstrations,
Chalk-Board,
Site/Industry
Visit,
Presentations
(PPT’s),
Cooperative /
Collaborative
Learning,
Case study
Etc.

16

CO2

35




00000 Identify | OOIIDIIOIODIOIO 000000000000 Visuals, 16 | CO3
and classify O0CI0m Demonstrations,
different t f . : : -
JUCTent Lypes o y Classification and types of lime as C.h alk-Board,
lime as per BIS. per BIS Slte/lndustry
O00MMdentify | ) A slaking of I Visit,
different types of y -4 cmatfon and slakihg ot fme. Presentations
timber & Q0000 (PPT’s),
understand their | y Identification and uses of different |Cooperative/
uses. timber types. Collaborative
D000 Identify | y Market forms of converted timber | L-€arning,
and classify as per BIS. Case study
various wood- y Purpose and methods of seasoning Ete.
based products & -
hei as per BIS, Defects and Decay in
thetr . timber.
manufacturing . _
process. y Prop.eﬁrtles. of t1r;1ber and _—
. t tructural t :
OO0 1dentify specifications of structural timber
d classif Preservation of timber and
anc classily treatment methods as per BIS.
different types of
paints and 0IC0000OD0001000000000
Varnishes along y Brief description of manufacturing,
with their study of the brand name, cost and
properties and uses of wood-based products
uses. available in market.
N A O M
y Types, ingredients, properties and
uses of paints: Oil paints, water
paints, cement paints and covering
capacity of various paints.
y Properties and uses of varnishes.
y Trade names and application of
different paints.
000 N AR Visuals, 25 | CO4
Understand the H00000ooitonao Demonstrations,
types of OO000000000 Chalk-Board,
foundations. . Site/Indust
DOSED;[IDOH; ] y Types of foundations: Shallow and Vliseit OISy
Identi : ?
: nty deep foundations. Presentations
and differentiate :

i y Earthwork for foundation (PPT’s)
various types of . . >
walls construction: Excavation, trenches, |Cooperative/

' shoring, timbering and de-watering. | Collaborative
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000 00100000 Learning,
Understand types | y Types of walls: Load-bearing, non- |Case study
of masonry works load bearing, dwarf, retaining & breast | Etc.
along with their wall, partition wall & cavity walls.
properties. y Mortars and their types: Lime
000000 mortar, cement mortar & their use
Understand types m COIlSthU.CthIl.
of arches & y Scaffolding methods for wall
selection of construction.
. 010000000
materials for _ _
lintels. y Brick Masonry: Terminology:
Header, stretcher, bond, course, etc.
y Types of brick bonds: English bond,
Flemish bond.
y Stone Masonry: Terminology:
Natural bed, bedding planes, corbel,
cornice, etc.
y Types of stone masonry: Rubble
and Ashlar masonry.
0 o000000010I0000o
y Definitions, purposes and glossary
of terms used arches and lintels.
y Types of arches: Semi-circular,
segmental, elliptical, etc.
y Materials for lintels: Stone,
concrete, pre-cast. Construction
techniques for arches and lintels.
00000 Analyze | OOIDIODIODOOOCDIOIOIDO0O0IO0OL Visuals, 18 | COS5
the causes and HO0000000I000000D0N00IO0000ID000 - | Demonstrations,
foects of 1 ONO00DI000000000CI000000000000 (tha/l?'goafda
ampness along 1te/Industry
with damp proofing o Causes and effects of .dampness. Visit,
materials and o Damp proofing materials and Presentations
methods. methods: Basement, ground floor, |(PPT’s),
00000 Design roof, bathrooms. Cooperativ.e/
and implement o Special considerations for Collal?oratlve
various types of waterproofing in bathrooms, Learning,
floor finishes. kitchens and roofs etc. Case study
Etc.

0dioooo

o Glossary of terms: Floor finish,
topping, underlayer, base course,
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OOUI00 Design
and apply surface
finishes using
appropriate
techniques.
00000 Explore
and apply modern
construction
materials and
their construction
practices.

rubble filling and purpose.

o Types of floor finishes: Concrete,
terrazzo, marble, PVC, timber etc.

o Methods of construction and BIS
specifications for floor types.

0i0ooofoiiditnooo

o Plastering: Techniques, types and
finishes (plain plaster, rough cast,
pebble-dash finish etc.)

o Pointing and its methods.

o Application of cement and plastic
paints, distempering,
whitewashing, color washing and
polishing.

o Surface preparation: Hacking,
grooving etc. before applying
finishes.

Oirhdtooouibooiioboonidoitoidoan
0o0i00boittombomoodboiobon

o Introduction to advanced
construction materials like PVC
panels, gypsum boards, aluminum,
fibreglass, U PVC, fibre reinforced
polymer (FRP), glass fibre
reinforced concrete (GRC), Fly
ash bricks, auto claved aerated
concrete (AAC) blocks, pre-
engineered structures etc. and their
construction practices.

(Il [OO000Oodoodl oboobitol doobooo bdol ggioodol bobdoib oo oo
OU0O0iddaooouioodan
A o A 8 O0I0m| OO
Wil Q000oIoiooinioonooa R T T A W [
1 | OO0 Interpret the result of *To determine the crushing strength | 2 2
crushing strength of bricks. of bricks
2 | OUOUIU Interpret the result of *To determine the water absorption | 2 2

water absorption & efflorescence
of bricks.

of bricks and efflorescence of bricks
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3 | UOUIU Interpret the result of *To determine fineness (by sieve 2
fineness of cement. analysis) of cement
4 | UOUIU Interpret the result of field | To conduct field test of cement. 2
tests of cement
5 | UOUIU Interpret the result of *To determine normal consistency 2
consistency of cement of cement
6 | OUUIU Interpret the result of *To determine initial and final 2
setting time of cement setting times of cement
7 | UOUIU Interpret the result of *To determine soundness of cement 2
soundness of cement
8 | UUUIU Interpret the result of *To determine compressive strength 2
compressive strength of cement of cement
9 | OUUIU Identify different tools Demonstration of tools & Equipments 2,4
used in building construction used in building construction
10 | OUOUIUU Identify and preparation | To prepare Layout of a building: two 4
of layout of building room building with front verandah
11 | OUOIOU I Assemble one and half | To construct brick bonds (English 1,2,4
brick thick wall in given bond bond only) in one, one and half and
two brick thick: (a) Walls for L, T
and cross junction
12 | 00U Interpret different items | *Demonstration of following items 2,3.4
of civil works at a construction site| of work at construction site by:
* Timbering of excavated trenching
» Damp proof courses laying
 Construction of masonry walls
* Laying of flooring on an already
prepared lime concrete base
* Plastering and pointing exercise
* Constructing RCC work
* Pre-construction and post
construction termite treatment of
building and woodwork
13 | JOUIOU Understand and apply the | Laying of flooring on already 4

techniques for properly installing
various types of flooring materials,
ensuring a stable, level, durable
finish over a prepared substrate

prepared base (Demonstration at
construction site)

N A Y
* Marked Practicals (LLOs) are mandatory.
Judicious mix of LLOs is to be performed to achieve desired outcomes.
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O jobbobibbigitibibbbbobbtibdddbgoyibooioubgombyuobodn
OUoguibpobdiiobobdbbuooiibibob iU

(0000000000000

1. Collection of information and prepare report related to recent technologies used in
building construction.

2. Identify the different types of cracks and remedial measures for existing structure (Case
Study).

3. Visit to the site to check different construction activities as per the syllabus.

Q0000000000

1. Inspect the various activities related to Construction material at site and prepare report.

2. Develop Power point presentation or animation for demonstrating lying and fixing the

construction materials.

(0000 Student should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages micro project on any topic in a group of 4 students only.
Faculty may design micro project/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to micro project group.
Micro project report should be prepared with new information other than classroom teaching.
The necessary guidance for the micro project work should be provided by the course teacher.

D0 J000googdl goodobbobhl Ubiob oot T jbooobgoooor It noooor ©

0000O000MOo0giooan
0mom o poioootnooomo

I | Compression testing machine (Digital) as per BIS with all accessories. 1,8
2 | Hot air oven as per BIS with all accessories. 2

3 | Standard test sieves (Spun brass framed) as per BIS 3

4 | Vicat’s apparatus as per BIS with all accessories. 5,6
5 | Le Chatelier's apparatus as per BIS with all accessories. 7

6 | Masonry Erection Tool Kit used in construction 9

7 | Platform Weighing Machine (Digital) 100 kg All
8 | Water Bath (thermostatically operated) 2,7,8
9 | Electronic Weighting Machine Maximum up to 10 kg All
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guitioboobbdodn Dotogoooo? ool obooibol obbbobor O otputbbubo
N

00| oo (10000000000 oooon  dooodiool | Commoodoo
L1010 OO0l | 0o0oiooon L]
1 I | Classification and Characteristics of Building | COl 05 5
Stones and Rocks
2 IT | Bricks, Tiles and Cement CcO2 16 25
3 | III | Lime, Timber and Paints CO3 16 20
4 | IV | Masonry and Cement Concrete work CO4 25 25
5 V | Surface Finishes and Advanced Construction CO5 18 25
Techniques
Grand Total 0o aoo

IDboodobouimyonoioooibmoggd

0000000000 oo0ooooon
OO0 Wil 0aod 0aooo | 0000 0Oo0 oo 0Oo0
a0oOm O0000o | O00OoOy Dooioon (000000 ( O00ioo0o00n | - C0o000odn+ | oooooco
00 0oan 00000000 | DD0000000 | DoD0ooipimoo0oooomonn Cooboododn | Uoboodo
[10000000a0 Qooo | Coo 00000000
00000000 il O00000000moan
H000mooo0 0oi0oooo 000
O000OOoon
Col 3 - - - 2 1 3
CO2 3 1 1 3 2 2 3
CO3 3 1 1 3 2 2 3
CO4 3 1 1 - 2 2 3
CO5 2 2 2 1 2 2 3
Legends: - High:03, Medium:02, Low:01
(N 0 Y A Y [
Qo Cooooon Qoo R Y I L
W
I | R. Greenough Building Construction Routledge,
Handbook ISBN-13: 978-0367333581
2 | D.N. Ghosh Construction Materials C.B.S. Publishers & Distributors,
ISBN-13: 978-8175145867
3 | S.C. Rangwala Engineering Materials Charotar Publishing House,
ISBN-13: 978-8185592636
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4 |S.P.Aroraand | Building Construction Dhanpat Rai Publication, Delhi Edition
Bindra 2013, ISBN:9788189928803
5 | S.C. Rangawala | Building Construction Charotar Publication, Dist-Anand ISBN-
10:8185594856ISBN-13:978-185594859
6 | Sushil Kumar Building Construction Standard Publication, Edition 2010,
ISBN:9788180141683,8180141683
7 | BIS National Building Code Bureau of Indian Standard, New Delhi
8 | BIS BIS962-1989Code of Bureau of Indian Standard, New Delhi
Architectural and Building
Drawing
9 | BIS BIS1038-1983 Steel Bureau of Indian Standard, New Delhi
Doors, Windows and
Ventilators

pirobodbibigibigubidbioyoroiiidobuaoan

Omam O10dmooooom L00000omoo
1 |archive.nptel.ac.in/courses/105/104/1051 | Concrete Engg. Technology video lectures
04030/ NPTEL
2 | www.nitttrchd.ac.in/nctel/civil.php Concrete Engg. Technology video lectures
NCTEL

UJOIUIE Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students

kookoskosk sk
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Oo0o00IDoon25023005 HOI0000000oI3 (TH:2,T:0,P:2)

00 Dbooobboodo

In an era of rapid urbanization and technological advancement, the integration of automation in
buildings has become essential for achieving energy efficiency, safety, sustainability and
convenience. This course is designed to provide a holistic, interdisciplinary understanding of
smart automation systems across residential and commercial infrastructures. Spanning multiple
engineering domains like electrical, mechanical, civil and information technology, this course
empowers students with the foundational knowledge and practical insights required to
contribute to the future of smart living environment and building automation systems.

10 DOObigtmmogbdooobigobbobbinboodooo

Understand and able to apply interdisciplinary skills to design, implement and manage smart,
energy-efficient and secure building automation systems aligned with modern industry needs.

N M
After the successful completion of course students will be able to:
CO1: Understand the fundamentals of building automation and its components.

CO2: Apply concepts of automation to improve energy efficiency and sustainability in
buildings.

CO3: Design and simulate integrated automation systems involving sensors, actuators and
controllers.

CO4: Analyse the role of automation in safety, HVAC, lighting and structural monitoring.

CO5: Collaborate across disciplines to conceptualize smart building solutions for modern
infrastructure.
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[moooooUoouuibibbgb bbbt buoode

understanding of how [oT
enables smart home
functionalities through
device connectivity.

OO0 Analyse the impact
of building automation on
energy efficiency, lifestyle
enhancement and
sustainability.

Automation:

a. Controllers: Role &
Types

b. Sensors: Types: (Brief
Idea only) Temperature,
humidity, motion, light,
CO2, smoke, etc.

c. Actuators: Types: (Brief
Idea only) Electric,
pneumatic, hydraulic

d. Communication
Protocols: Introduction
to key protocols: Wired-
BACnet, Wireless-
Zigbee.

00 IoT in building
automation:
Introduction; IoT
architecture in buildings;
Advantages

0l Role of automation in
modern housing: Energy
management and
sustainability, Trends
and future directions

Q] 000000M000000n0n 00000I00NCobONOoOooOn | Uobooooooo 0ol | OO0
00 O0000O00nooOoomn O000000DIO000o0OO; O0ooo0oon il
Ooooomoo Qo Ooiiidoiio0donoboddn  0ooboboioon (Dooioo
1 | D0OINIU Students will be DOD0OI0I0DID000000000L | Visuals, 04 | COl1
able to define and explain Ooibiooinouiotoog Demonstrations,
the concept of building I'Definition and scope of Chalk-Board,
automation and smart homes building automation and Site/Industry
its benefits and evaluation. smart homes: ;)/151'[, .
: resentations
DDD.DDDD Students w111.be key advantages- Energy (PPTs),
able 1den.t1fy and describe efficiency, safety, Cooperative/
the functions of ke.:y o comfort and Collaborative
0IComponents of Building | Case study
00000 Demonstrate Etc.
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OO0I0I0IExplain the D O00OI00O00000ID0m Visuals, 08 | CO2
working principles of smart | JUIDUOOOIOOOCOLID Demonstrations,
lighting systems and their « Smart lighting systems | Chalk-Board,
components. | + Energy monitoring and Sl.te./Industry
Zggfg;ﬁggﬁgﬁ?;ﬁme of * Electrical load control gile)s;’n‘;atlons

. S),
automated buildings and (AC, appliances) Cooperative/
understand the architecture | * Power backup & solar Collaborative
and functionality of smart Integration Learning
meters. Case study
OOUIOD Explain the Etc.
concept of load control and
the need for automation in
managing electrical devices
and apply automation
techniques to reduce peak
load demand and improve
energy savings.
00000 Understand the
need for and types of power
backup systems and explain
how solar power systems are
integrated with Building
automation setups.
00000 Explain the 0O00O0NOoitoohoIgr - | Visuals, 08 | CO3
working of smart HVAC 000000000000 Demonstrations,
systems antd tlze role Ccl)f « Smart HVAC systems: Chalk-Board,
Sf‘nsiriﬁf E? (gls irr; at sensors, thermostats, S{t?/ Industry
programmable . ermostats. actuators Visit,
0001010 Describe heati d Presentations
automated systems for water * Water .eatlng an ) (PPT’s),
heating and plumbing plumbing automation Cooperative/
management in smart homes. | ¢« Automated doors, Collaborative
000000 Understand the windows and shading | [ earping,
mechanisms of automated systems Case study
openings and shading * Energy conservation Etc.

systems.

OO0 Analyse the role of
mechanical automation in
reducing energy
consumption.

through mechanical
automation
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000000 Explain the 0O0000NO0IiOiootrou| Visuals, 08 | CO4

architecture and functions | OUOINOIO00OOIOIOM! Demonstrations,

of Building Management Qooiog Chalk-Board,

Systems in modern * Building management Site/Industry

infrastructure. systems (BMS) Visit,

0000 oo Un.derstand the . Structural health Prese’ntations

concept and importance of monitoring using sensors (PPT’s),

structural health Cooperative/

monitoring (SHM). * Smart materials and Collaborative

000000 Understand the | o N Learning,

role of smart materials * Building codes and Case study

and retrofitting in automation compliance | Etc.

enhancing building

performance and

resilience.

000000 Identify key

building codes and

regulations relevant to

automation and smart

construction.

000000 Identify and 0O0000Noooiidoiooona | Visuals, 04 | CO5

compare different types of | LIIDULILIOOOOIION! Demonstrations,

sensors used for fire and 000000000 Chalk-Board,

gas detection. + Fire and gas leak Si.te./Industry

0000 0007 Understand  the detection Visit, .

components and operation | , g eillance, access g‘;?g;atlons

of modern surveillance ’

and access control control and alarm Cooperative/

systems. » Wireless Communication | Collaborative
standards: Zigbee, Z- Learning,

OULTON Understand the Wave, Wi-Fi, BLE Case study

application scenarios, Etc.

advantages and limitations
of Zigbee, Z-Wave, Wi-Fi
and BLE.

OUOI IO Explain the
process of integrating
smart devices with mobile
apps and cloud platforms.

* Interfacing automation
systems with mobile
apps/cloud
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(Il [OO000000oodl oodouiddl dooboool bdol ggioogol tobdoioor o
OUoodigaododiooagr
0m C000000mO00oCom 000000000010 0000IC 000 Oon0n {O010000g)
Wl 00000000000000000000 N8 M A 01000 il
Hob0O0noonon
UOOC U Understand  the *To study the working of 10 1-5
principles and following sensors through a
functionality of Demonstration Board having the
temperature, humidity, following on board sensors along
motion, light, CO, and with necessary circuit
smoke sensors through arrangements:
hapds-on demonstr'fltion « Temperature sensor (DHT11),
using a sensor-equipped Humidity sensor, Motion sensor
board. (PIR), Light sensor (LDR), CO,
sensor & Smoke sensor (MQ?2).
000700 Understand the *To study the working of various
operation and applications | actuators through demonstration 12 1-5
of electric, pneumatic and | models having following features:
hydraulic actuators » Electric actuator to control on a
through hapds—on Light/Fan/Motor/Device.
demonstration models.
* Pneumatic actuator used to
actuate the dampers/valves.
(Prototype)
* Hydraulic actuator used to
actuate doors/lift. (Prototype)
000100 Understand the To study the applications of 10 1-5

real-world applications of
sensors in building
automation, including
motion-triggered lighting
and CO, based ventilation
control.

various sensors in building
automation. e.g. motion sensor
triggers the lights, CO, sensor
activates ventilation process etc.

I M A M A Y
"' Marked Practicals (LLOs) are mandatory.
Judicious mix of LLOs is to be performed to achieve desired outcomes.
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U DOUobbibbididdbiibbtudodbbibbdddbigouibootoUigouyyotod
oubboigbibiibinigodbbbogirribioigodioUm

LI000I0000000000

1. Automatic Room Light Controller.

2. Smart Temperature & Humidity Monitor.

3. Basic Building Automation Using Smartphone (Wi-Fi/Bluetooth)

4. Smart Lighting System Using LDR + Time Logic

5. Water Level Monitoring System with Alert

6. Smart Door Lock.

7. Smart Leakage Detector (Water/Gas)

Co0I00O0o00o

1. Prepare a report and give presentation on benefits, limitations and key components of
Building automation

2. Prepare a report and give presentation on Smart Building automation concepts.

L0000 Student should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages micro project on any topic in a group of 4 students only.
Faculty may design micro project/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to micro project group.
Micro project report should be prepared with new information other than classroom teaching.
The necessary guidance for the micro project work should be provided by the course teacher.

U0 000ouoogdl tbodobboohl gUbiob ool T tooobogobool T goooor ©
Do oiygooiogan

Omiae pooonmoogon poitobroooom

1 | Demonstration Board having the following on board sensors along 1
with necessary circuit arrangements:

* Temperature sensor (DHT11)
¢ Humidity sensor

*  Motion sensor (PIR)

* Light sensor (LDR)
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* (O, sensor
* Smoke sensor (MQ2)

* The board must have the applications circuitry facility for these
SENsors.

2 | Building Automation demonstration models having following features 2
along with necessary circuit arrangements:

* Electric actuator to turn on a Light/Fan/Motor/Device.
* Pneumatic actuator used to actuate the dampers/valves. (Prototype)
* Hydraulic actuator used to actuate doors/lift. (Prototype)

Qo gooobiyodl ot oogool Dol ggoogooorl gbbbooun O ooy obog
N N

Q| Do DO000oo000 Qi0oonl Uibidibon | oioooooo
(W[nll 000l | 000omooon ]
1 I | Introduction to Building Automation COl1 04 10
2 | II | Electrical Automation Systems CO2 08 25
3 | II | Mechanical & HVAC Automation CO3 08 25
4 | IV | Civil Integration and Smart Building Design CO4 08 25
5 | V [ Safety, Security & Communication Protocols | COS5 04 15
[O0000IOoooo 00 0od

0 o A

00000000O01000000000000
OO0 oo 0ooo | oddo | Dooo 0aoo Qoo 0aoo
a0moO 0O000E | D000IDa)) - 0oi0do (000000 | 00000000i0on) 000000l 0000i0dd
00m ooan [00000I | 1000Iooo | DooluoIfmoC00ioodioon | Lo0000uodl | botoomd
Q00000moan Doom | 0oooo 0000004
00000000 il O00I0C0Onmoan
O000mooo 00000000 0o
Qooibnuoooo
COl 2 3 3 2 2 1 1
CO2 2 3 3 2 2 1 1
CO3 2 2 3 2 2 1 2
CO4 2 2 2 2 2 1 2
CO5 1 2 2 2 2 1 2
Legends: - High:03, Medium:02, Low:01
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Hin Oiitooibbiobonibiidomibomidbod

Smart Home Automation with [oT by Dipankar Saha

Home Automation Made Easy by Dennis C. Brewe

Building Energy Management Systems by Geoff Levermore

HVAC Control Systems by Ronnie J. Auvil

N Bl W N —

Building Automation: Communication systems with EIB/KNX, LON and BACnet by
Hermann Merz

6 | Wireless Communication Protocols for Building Automation by S. K. S. Gupta

0 o o e

Ooo O100mooooom ooooond
1 | https://www.youtube.com/watch?v=SLgL | Higher Level Automation System
WZpiwzl
2 | https://www.youtube.com/watch?v=SuzR | Design of a Building Automation System
ufz4hQo

UUIOON Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students

sekoskoskosk
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00 Dooooboodo

Subject of Fluid Mechanics helps the students to solve the fluid flow problems in the field of
Civil Engineering. This course is a prerequisite for understanding fluid behavior and
characteristics at rest and in flowing condition. It helps in modelling and predicting flow rates,
pressures and water distribution in pipes, canals and reservoirs. This understanding is useful for
civil engineers to design and manage hydraulic structures effectively and safely.

0ol guoubbggbuoodbingiogbidibigo ool

Design and analyze flow rates, pressure and water distribution in pipes and hydraulic structures
like canal, reservoirs, etc. and analyze fluid characteristics at rest and in flowing condition in
pipe flow and open channel flow.

0 o o

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:

CO1: Understand the significance and application of fluid mechanics in civil engineering.

CO2: Understand the principles of fluid statics, Hydrostatic Pressure and Pressure measuring
devices.

CO3: Understand the basic concepts of Fluid Kinematics and Fluid Dynamics.
CO4: Analyse the flow through pipes, its measurement and head losses.

COS5: Analyse flow through open channel, find and derive the most economical channel
section, flow measurement and head losses.

CO6: Understand hydraulic pumps, construction, working and use of centrifugal and
reciprocating pump.
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understand Pressure
head, Pascal’s law
& Hydrostatic law.
0OOIo0 Concept
of Hydrostatic
pressure on

Pressure head, Pascal’s law with its
derivation and applications,
Hydrostatic law.

Jl0Total Pressure and centre of
pressure on submerged surfaces-
horizontal, vertical, inclined plane

Ol C000000IODoooo0n 00000000I0D00o00CboooOn 000000000 0ol a0
00| O0ID0Ooogoooo O0I000000I0D000000n 000000oan il
0oooomonnOo 8 00000000000 |O00000m
1 (00000 8 A Chalk-Board, 08 [COl
Understand Fluid as | U100000I00 Hands-on,
a continuum and Il0Describe Fluid, fluid as a Collaborative
classify its types. continuum, Classification of Fluid: ~|Learning,
00000 Define Real, ideal, Newtonian, Non- Video .
Fluid Mechanics Newtonian fluids. Demonstrations,
and its Branches. DI0IDefinition of Fluid Mechanics Presentations.
00000 Analyze | and its branches: Hydrostatics,
the behavior and hydro- Kinematics, Dynamics and
properties of fluid, | Hydraulics. Application of fluid
solve their mechanics in civil engineering.
numerical OO Properties of fluids: Mass
problems. density, specific weight, specific
Oogio gravity, viscosity, Newton's law of
Understand unit of | viscosity, surface tension, cohesion,
measurements. adhesion, capillarity, compressibility,
00000 Concept bulk modulus and vapour pressure.
of dimensionless JIDIDimensional analysis: Unit
numbers. measurement and their conversion.
JIDIDimensionless numbers:
Reynold’s number, Froude number,
Mach number, Euler number &
Weber Number.
2 |0000oo DOINo0ID0obolioioioboiboooil - |Chalk-Board, 08 |CO2
Understand C1000000C000omOo00n0oo Hands-on,
Pressure its types | qiiTypes of pressure: Atmospheric | C0llaborative
alon{% Wlth their pressure, gauge pressure, vacuum L.earmng,
relationship. pressure and absolute pressure & Video ,
UODID Analyze | 4peir relationship with each other, ~ |Demonstrations,
pressure on a fluid , Presentations.
element & Jl0IPressure on a fluid element,
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submerged surfaces
with derivation and
numerical
problems.

OO0 Articulate
practical signi-
ficance of buoyancy.
Qoo
Understand working
of manometers.
00000 Analyze
pressure
measurement using

surfaces (with derivation and
numerical problems on rectangular,
triangular, trapezoidal and circular
shapes).

UlI0Archimedes principle of
buoyancy (no numerical).

l0IManometers and Pressure
gauges.

UlIMeasurement of Pressure by
different methods: Piezometer,
Simple manometers, differential
manometers and Bourdon Pressure

Manometers. Gauge.
000 OOIiIooooiOooiioItoorod - [Chalk-Board, 08 |CO3
Understand flow | yyrymymyopono ononoas Hands-on,
visualization using Collaborative
Langrangian and JllLangrangian and Eulerian Learning,
Eulerian description of fluid flow Video
approaches. visualization. Demonstrations,
Presentations.

OO0 Concept
of flow lines.

oo
Understand various
types of flow.

LI00I0INIConcept
of Continuity
equation with
numerical
problems.

OO0
Understand
Hydraulic energy
and Total energy of
flowing fluid.

OOUI00 Concept
of Bernoulli’s
theorem with
numerical, its
applications.

0l0lIntroduction of stream line,
streak line and path line.

0 e

Ul0ITypes of flow: Steady and
Unsteady, Uniform and Non-
uniform, Laminar and Turbulent,
Rotational and Irrotational.

JIDIContinuity equation (no
derivation).

Ul0[Hydraulic energy, Total energy:
Potential energy, kinetic energy &
pressure energy. Hydraulic gradient
line and total energy line.

000 Bernoulli’s Theorem: statement,
assumptions, equation and its
application (no derivation).
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000000 Explain (0 Chalk-Board, 09 |CO4
Pipe flow, _ [0 Pipe flow, Laminar and Hands-on,.
D1H§rence mn Turbulent flow through Reynolds Collal:?oratlve
Laminar and number, Critical velocity and L.earmng,
Tu}rl?ulent ﬂOW’ velocity distribution in a pipe for Video ,
Critical velocity. laminar flow. Demonstrations,
l Presentations.
[DJDdDDD:[DD d vari UllHead loss in pipeline: Due to
NACISTNA Various | g ction (Darcy Weisbash equation),
Head losses in pipe : :
d ol sudden expansion and contraction,
an brllumerga ; at entrance, exit, obstruction and
probiems. Lse 0 change in direction.
Darcy Weishbash o .
formula. [[0Flow through pipes in series
00000 Coneept and.m parall;l, Dupit’s equ?ltlop for
: equivalent pipe. Head loss in pipe
of head losses in ) )
.. . in series and parallel, Water
pipe in series and o
. hammer in pipes its causes and
parallel connection. Foct
Understand water chects.
hammer pressure Ul0IFlow from one reservoir to
and its effects another through a long pipe of
000000 uniform cross section.
Measurement of JlIDischarge measurement for
rate of flow in pipe flow: Venturi meter, orifice and
different Orifice meter (construction and
connection of pipe. | working).
HE{mlinin JI0IVelocity measuring devices:
Measurement of Introduction to Pitot tube, brief
pipe flow using introduction of Electromagnetic
pitot tube, venturt | flow meter, Optical flow meter,
meter and orifice Vortex flow meter and ultra sonic
meter. flow meter.
OOUI00 Velocity
measurement in
pipe flow.
00000 Explain (Nt T Chalk-Board, 09 |COS5
Open Channel 000000 Hands-on,
Flow ar}d 0 Geometrical properties of Collaborative
Properties of channel section: wetted area, I{;grnmg,
channel section. wetted perimeter, hydraulic radius 16eo :
0000 for rectangular and trapezoidal Demonstrg tions,
- Presentations.

Measurement of

channel section.
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discharge using

(lIDischarge through channels

Chalk-Board,

Chezy’s and using Chezy’s and Manning’s Hands-on,
Manning’s formula (no derivation). Collaborative
formul.a with Jl0IMost economical channel L.e;lrnmg,
numerical section: Rectangular and Video ,
problems. Trapezoidal (with derivation). ?emoristtr.atlons,
- resentations.
OULbhlAnalyze (lJHead loss in open channel due
the most to friction.
economical ' ' .
channel section [l0IDischarge measuring devices:
with derivation Notches and weirs.
and solve DI00Velocity measuring devices:
numerical Current meter, brief introduction of
problems Transit time flow meter, Doppler
00000 Identify | flow meter, Area velocity sensors
head loss in open and ultra sonic flow meter.
channel flow.
00000 Flow
measurement in
open channel.
OOl Velocity
measurement in
open channel.
Oo0ion CO00mOon0ooobomomouoo Chalk-Board, 06 |CO6
Unders‘;and Various [HI0IConcept of Pump, Types of ggﬁils)_oorr;[ive
types of pumps. Pumps: Centrifugal, reciprocating L :
) : : earning,
OO0 Describe | pumps, submersible pumps. Video

the working of
pump used for the
given data with
sketches.

OO0OI0IODescribe
different heads of
pump in given
situation.
dO0I00ISelect

suitable pump for
the given situation.

000 Centrifugal pump: Components
and their working.

Reciprocating pump: single acting
and double acting pump,
component and working.

00U Suction head, delivery head,
static head and Manometric head.

00 Selection and choice of pump.

Demonstrations,
Presentations.
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(Il OO00oododdl ool doubooo odan ouioodor boodoib oo o
Uododoguooiodoogooan
O | O000moorCooboinmooooooiooon 0000000000I00000IC 000 0T OO0
S o o A C0000I0OmOnoonCOIooo0Omen oo | odo
1 | U000 Learn how to apply *Verify Bernoulli’s Theorem and draw 2 2
Bernoulli’s theorem in a pipe | Total energy line for flow in a closed
flow and role of total energy conduit.
line and hydraulic gradient line.
2 | U000 Learn how to find *Measurement of pressure at a point . 2
pressure at any point using using:
pressure measuring devices. a) Piezometer.
b) Simple Manometer.
c¢) Bourdon gauge.
3 | OUQM Find out pressure *Determine the pressure difference 2 2
difference between two points | between two given points using U tube
using pressure measuring differential manometer.
devices.
4 | UL Find hydrostatic Find the resultant pressure and its 2 2
pressure and its center of position for given liquid in a tank.
pressure for submerged body.
5 | 00O Visualize flow using *Find the type of flow using Reynold’s 2 !
Reynold’s experiment. experiment.
6 | OO Find friction factor and | *Determine friction factor for the 2 5
use it in Darcy-Weisbach given pipe using friction factor
equation. apparatus.
7 | OOOIIdentify Venturi meter | *Find out coefficient of discharge 2 2,4
coefficient. for venturi meter. And discharge in a
pipe
8 | UUUIU Identify Coefficients of | *Determine coefficient of velocity (Cv), [ 2 -
discharge, velocity and Coefficient of discharge (Cd) and
Contraction and their coefficient of contraction (Cc) of an
relationship. orifice and verify the relation between
them.
9 | OUUIIFind various head *Determine head loss in pipe due to: 4 4

losses in pipe connection.

a) Friction

b) Sudden enlargement,
¢) Sudden contraction &
d) Sudden bend.
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10 | UOOIUD Determine velocity Determine velocity of flow in open 4 5
and rate of flow by current channel using current meter and find its
meter in open channel. rate of flow. & Determine velocity of
pipe flow using pitot tube and find its
rate of flow.
11 | DUUIU Find rate of flow in *Determine coefficient of discharge ofa| 4 5
open channel using notches. rectangular notch & triangular notch
and find discharge in open channel.
12 | UOUIUD Understand the Demonstration of working of 2 6
working of centrifugal pump. | centrifugal pump.
0 A M A Y
y "*!' Marked Practicals (LLOs) are mandatory.
y Judicious mix of LLOs is to be performed to achieve desired outcomes.

o
OUdguibbobdiibobdbbbuubiibiogobb ooy

100000000000
1. Collect the information of Indian Knowledge System (IKS) given in different units.
1. Collect information of different types of pumps.

iii.  Suggest relevant type of pump in your institute building.
iv.  Find discharge and pressure in pipe flow.

V. Find discharge in open channel flow

vi.  Find head loss for multi storing building.

vil.  Find discharge in weir available locally.

[J0000IStudent should maintain a separate full-size notebook to solve the assignment given by
course teacher. Course teacher can assign above listed or similar assignments to students.
Assignments should be solved by individual students and corrective actions should be given
by course teacher. Student should prepare 10-15 pages microproject on any topic in a group
of 4 students only. Faculty may design microproject/activities/assignments based on course
outcome requirements. Course teacher can allot above listed or similar topics to microproject
group. Microproject report should be prepared with new information other than classroom
teaching. The necessary guidance for the microproject work should be provided by the course
teacher.
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Lol choootdodl bobbdoogbbr ooy ooor doopuopyoboor T oooor ©

0000O000Oo0giboan
O R 0000000l
Wil 0001000
1 | Measuring cylinder, digital weighing balance 1-12
2 | Piezometer, U tube manometer, simple column manometer, U tube 2,3
differential manometer.
3 | Reynold’s apparatus, color dye, stop watch. 5
4 | Bernoulli’s apparatus, stop watch. 1,7
5 | Friction factor apparatus, stop watch. 6
6 | Apparatus for find minor losses in the pipe, stop watch. 10
7 | Pipe setup, bend, elbow fittings, stop watch. 10
8 | Pipe set up fitted with venturi meter, U tube differential manometer, stop 2,3
watch.
9 | Current meter, stop watch 11
10 | Pitot tube, stop watch 11
11 | Channel setup with different notches, stop watch 12
12 | Centrifugal pump setup 13, 14

guiii tboootdodl otbguooo! ol obogoool ghbboour Ol gdpuibbuboo
R | i

0N oo Oo0oiO0ooan (oooor | 00oooidol (Cobooooo
0ol N T O I A []
1 | T |Introduction to Fluid Mechanics COl1 08 10
2 | II | Hydrostatic Pressure & Measurement of Pressure CO2 08 28
3 | Il | Fundamentals of Fluid Flow CO3 08 24
4 | IV | Flow through pipes CO4 09 17
5 | V | Flow through open channel CO5 09 18
6 | VI | Hydraulic Pumps CO6 06 03
I e mia ao NN
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N A
qoomm 0oooo 0ao0 0ood | 0000 0aoo 0Ooal 0aoo
OooOm Q00000 | O00OoOn Dooioon (000000 | 000000000001 |- 0000000+ | Omoitoo
00 0000 (00000000 | DOBoiooo | D0oi00nimotooinooonl | D bouoodooo | Obooooo
Q00000moan ooo | Coooo 00000000
0oooioan il O00000000oan
HO0o0Inooo Qoiooooo 000
O000oOoon
Col 3 1 1 1 1 1 2
CO2 2 3 3 2 2 2 2
CO3 2 2 1 2 2 1 2
CO4 3 3 2 3 2 2 3
COs5 3 3 2 2 2 2 3
CO6 3 3 3 3 2 2 3
Legends: - High:03, Medium:02, Low:01

0 | A W

O O0000an Qoooan N Y R [
aar
1 | Bansal, RK A Text book of Fluid Mechanics | Laxmi Publications Pvt. Ltd. 2011

and Hydraulic Machines

2 | Modi P.N. and

Hydraulics and Fluid Mechanics

Standard Book House. 2011

Seth S.M. including Hydraulic Machines.
3 | White, F.M. Fluid Mechanics. Tata McGraw Hill Education Pvt.
Ltd. 2013
0
0o 100000000 Q00000o0o
1 https://youtu.be/F_70hKUYV5c?si=Zdgz | Introduction to Fluid Mechanics
WIWKS4pl4nw
2 https://youtu.be/buK TOE9dOI1?si=SZ4V | Hydrostatic Pressure & Measurement of
Q-PIM9bYA -8 Pressure
3 https://youtu.be/DpsRNqSmIVQ?si=JdAQ | Fundamentals of fluid flow.
QD2S51ZIZcMj
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4 | https://youtu.be/ZCaNOpKK5W47?si=qL Flow Through Pipe
Mka84BXyFCGD r

5 https://youtu.be/cSIXIESO0zY ?si=06gEg | Flow Through Open channel.
Hn4vWPc3rBD

6 | https://youtu.be/wtgVocDQfvo?si=fBP32 Hydraulic Pumps.
R1UgNAXwO8B

L0000 00 Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students.

skskoskoskok
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OUON00ID 00025403001 DOI0nNOoooro (TH:0,T:0,P:2)

00 DOooigbooo

To provide hands-on experience and practical knowledge to students. It helps bridge the gap
between theoretical concepts and real-world applications, enhancing problem- solving skill and
technical proficiency. A minor project in a diploma in civil engineering helps students gain
experience and develop skills in the field of Civil Engineering.

0ol hOobUdbirbgobbobotibbuoogobioodobogan

Apply the principles of civil engineering and skills to solve the infrastructure problems.

oot opbiiibbboboobbbidbiobbdyuorogon

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1: Understand regarding the size and scale of operations and nature of field work.

CO2: Apply subject based knowledge given in the classroom in the context of its application at
workplaces.

CO3: Analyze and solve practical problems of the world of work.

CO4: Develop special skills and abilities like interpersonal skills, communication skills,
attitudes and Values for project management.
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I hOUbibididigduiodoogoed

Students are advised to undergo minor project works which are interdisciplinary in nature for
better understanding of latest trends and advance technologies etc. used in construction. The
following minor projects are suggested:

1. U0 0000000000000l O UOI00HI0 Traditional clay bricks , Fly ash bricks, Fire Resistant
Bricks etc. for parameters like strength, cost, efflorescence, eco-friendliness etc.

2. O0O00000D0IDIo0DIDnNOboIo0 DoDoond OPC, PPC of Various Grades, White Cement
etc for parameters like Normal consistency, setting time, fineness, soundness compressive
Strength etc.

3. HO0O000I000OC 00 Ditidooom 0io0oioo! Ooooiooon O Tiles, stone, epoxy floor (durability,
cost, water absorption etc).

4 100000 00000N0DI 000 00 00oinoiboiuooll Comparative study of granite, sandstone,
limestone, marble etc

5. QD00 O0DIIoIICDoooiooooiDoiiomDUioooo0DONoIDDl O U0000IOIPVC panels,
gypsum boards, aluminum, fibre glass, U PVC, fibre reinforced polymer (FRP), glass
fibre reinforced concrete (GRC), Fly ash bricks, auto claved aerated concrete (AAC)
blocks, pre-engineered structures.

6. OoDDi0toibbibruibiooniiiiiititiiiiii Uit Safety and economy aspects.

7. O0000IDIODIoDOI O Do0iiiUIDoiioyill Develop a Small-scale demonstration model.

8. O000DI O UI00o00IoOIDI Comparison of various Plastering Techniques, quality control in
Plastering.

9. HOIO0D0N0DIONOIDNII0DI0D0IOOD RCC slab, steel truss, precast slab etc

10. 000000000 O000000Oo00! O00oool DD0ooooti 0 PPE usage, site safety checklist, Fire &
Electrical Hazards prevention and first aid etc.

11. OODOoD00IOoooiO0ooioooooiDioioe Collection, reuse, recycling etc
12.  UO00INOOIDO000O0 for Proposed Road, Drain, institute campus etc.

13.  D000IOI000DOINOIDOOOO of College Campus / Park

14. OUIODIODD of @ Small Residential Building Plan.

15. DUODODIO0IDIoODII0IOD (college ground, garden, or park) using chain and tape to prepare
a plan and area calculation.
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16.

17.

18.

19.

20.

21.

22.

23.

OU000DIONDIID00ID0DY stretch or campus boundary using Prismatic Compass.
UII00O00IIO00DU for a proposed road (100-200 m) with chain, compass & level.

0000D00IE0I0 00D OIb0booIbopIUo0io0 of a 1BHK / 2BHK residential house (as
per bye-laws) etc. by using CAD software.

UO00000I00I000000I0N0D of Primary school building / Community health Centre / hostel
/ library etc by using CAD software.

00000000 D0 000000 of dog-legged staircase, open well staircase, spiral staircase
with dimensions by using CAD software.

UO00000I00IDI 00000000000 of foundation plan, roof plan, footing details, lintel
& slab details for a given building by using CAD software.

UO0M00II000 0000 0007 of various sensors in building automation. e.g. motion sensor
triggers the lights, CO: sensor activates ventilation process etc.

HOUIDON0NI0DDIDD0UIOD of various actuators in Building Automation.

U000 # Minor Project team size may be 3 to 5 students or as per decided by respective
department.

#The above list of Minor Project is only the guideline for selecting a project; however a student
is at liberty to select any other related multi disciplinary project of his choice independently
under guidance of teacher. Teacher may also decide the project as per the interest and skills of
student.

[IdoobingigoioubobobouiuiinbL oy

The suggested Assessment Criteria is given below: (%Basis)

1 | Punctuality and regularity 10
2 | Initiative in learning/working at site 10
3 | Level/proficiency of practical skills acquired 10
4 | Sense of responsibility 10
5 | Self-expression/Communication skills 10
6 | Interpersonal skills 10
7 | Report writing skills 20
8 | Viva voce 20

O 000
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00 | oo | oom | oo 0o 000 0o
D%DDDDD%DD”D oonon | oooomon| oomooo | oooooo| oomooooom|  oooooow | omooooo
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010000000 Ooom | oooo | oooiooon
0000oo0! Om 0O0IDI000I:
Oo00mo0o 00Io0I00c 000
000I000oo0n
Col 3 3 3 2 3 3 1
CO2 3 3 3 2 3 3 1
CO3 3 3 3 2 3 3 1
CO4 3 3 3 2 3 3 1

[00000OME High:03, Medium:02, Low:01

seskskosk ok
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OUOooonOoun25024001 DDI0IIO0000O3 (TH:4,T:0,P:4)

0L Dooogguogo

The important functions of a civil engineer include the jobs of detailed surveying, plotting of
survey data, preparation of survey maps and setting out works. While framing the curriculum
for the subject of surveying, stress has been given to the development of knowledge and skill in
contouring, theodolite surveying, plane table surveying, curves, total station and the use of
minor and modern instruments have been included in this subject. Field works are framed so
that student can check their work and have an idea of the results and the extent of error in the
work done by them. As far as possible, the surveys done should be plotted, as this will reveal
errors in the work and develop skill in plotting.

0l fhbobbbbmbbobobobiboobdobiogob g

Proficiency and use of surveying instruments to undertake the survey of the given area.

0l Oooooibibbgbbbbooibuobbboouoro oo

Student should be able to achieve and demonstrate the following COs on completion course-
based learning:

CO1: To accurately perform plane table surveying including setting up the equipment, applying
various surveying methods, identifyingand correcting common errors for precise
measurements.

CO2: To interpret and create contour maps, apply contouring methods for surveying and utilize
contour data for various civil engineering applications such as alignment design,
earthwork calculation and reservoir planning.

CO3: To accurately perform theodolite surveying, including measuring horizontal and vertical
angles, conducting traversing, plotting traverses and applying methods for calculating
coordinates and measuring the height of objects, while minimizing errors and ensuring
precision in surveying tasks.

CO4: Proficient in operating a total station for angle, distance and coordinate measurements,
while understanding its components, applications and methods to minimize errors in
surveying.

CO5: To design and set out simple circular, transition and vertical curves in road and rail
projects, understanding their elements, design requirements and methods of setting them
out accurately.

CO6: To understand the principles and applications of modern surveying technologies,
including EDM, remote Sensing, GPS and Drone surveying along with their roles in
enhancing accuracy and efficiency in modern Surveying practices.
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(Mmoot bobigbioboobibobobbom

precise measurements.

00000 Understand
and apply the correct
procedures for
centering, levelling
and orienting the
plane table over a
survey point ensuring
accurate alignment
and measurements for
precise surveying.

00000 Understand
and apply the methods
of radiation,
intersection,
traversing and
resection for
accurately locating
points and
determining positions
in the field ensuring
precise measurements
and error-free
surveying.

00000 Understand
and apply the

point.

y UU0DUIIOD: Ensuring the plane
table is horizontally level for
accurate measurements.

y UUIOO00IIOO: Aligning the
plane table to the correct
direction using known
reference points.

L100doo0ooomooOoaom:
Q0000oooo

y UO0IUJIO0: Locating points by
drawing lines from the
instrument.

y [00000000000: Locating
unknown points by sighting
from two known points.

y UO0U0ODIOD: Connecting a
series of points by using the
plane table for angle
measurements.

y UO0000I0O: Determining
position by observing two
known points.

Omf OCO0boodDooonono 000000000D00000IOD00o00n 0000000000 Oor | OO0
00| O0OoOoooooon Oii0I00000DCooooIon: (0000ioon il
JiloooonoibOo 8 00000000000 {00000
1 |00 Understand | OO0OMNNOOOOIO00I0I0000O00IO0 | Visuals, 15 | COl
the significance of 100000000000 Demonstrations,
plane table surveying Chalk-Board,
in civil engineering y PurposF: Of. plap © tablg . Site/Industry
and effectively use surveying in civil engineering. Visit,
essential equipment y Essential equipment: plane Presentations
such as the plane table, alidade, spirit level, (PPTs),
table, alidade, spirit plumb bob etc. Cooperative/
level and plumb bob | OOIIOOTOTINONO0DICIONND (Ljollal?omlve
earning,
to perform accurate |y qoOInOIN0: Proper placement | (oo Stfdy
Surveying ensuring of the plane table over a survey | oc
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techniques of
determining the plane
table’s location by
sighting two or three
known points,
improving accuracy
and precision in
surveying.
OO00I0Identifies
common errors such
as parallax, mis
leveling and incorrect
orientation and apply
proper precautions
and adjustment
methods to ensure
accurate centering,
levelling and
orientation for precise
plane table surveying.

I A T
[ TR

y Two-point problem:
Determining the location of the
plane table by sighting two
points. (Concepts Only)

y Three-point problem: Locating
the plane table by sighting
three points for better accuracy.
(Concepts Only)

O
Oo0oooiooo

y Common errors and
Precautions to control.

y Testing and Adjustment of
plane table and alidade for
accuracy.

UOOIOE Understands
the definition,
characteristics and
purpose of contour
lines.

HOOINEIUnderstands
the definition of
Contour Interval and
horizontal equivalent.

OO0 Understands
factors affecting
contour interval.

OO0 Understand
and apply methods of
contouring

00000 Understand
stadia application in
contouring.
OOUIOIOIAble to draw

contour lines between
measured points.

Huidinilidooonuing

y U0dooomodooooao:
Definition, characteristics and
purpose of contour lines.

y 00000000000000mo0an
O0000000000000000000:
Understanding vertical and
horizontal measurements.

y 0000000IDDO0oOOIDoooOOan
J0000ODI: Terrain, scale of the
map and level of detail
required.

y O000000I0000000000000
Direct and Indirect.

y 0000000 0000000O 0000000
DU0ID0UO0U0000D: Application
of stadia readings to determine
contour points.

y 0000000000000 boooooo:
Drawing contour lines between
measured points.

Visuals,
Demonstrations,
Chalk-Board,
Site/Industry
Visit,
Presentations
(PPTs),
Cooperative/
Collaborative
Learning,
Case study
etc.

08

CO2
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OOOI0ICIAble to draw
and interpret contour
map.

OOOI0I0 Able to draw
cross sections from
contour maps.

00000 Understand
the applications of
contour map.

y Do0ionoooioooooan:
Drawing and interpreting
contour maps.

y D000000000C0IO000000:
Construction of cross-sections
from contour maps.

y O000000000I0MOo00o000
[1000: Road, railway and
canal alignment marking,
earthwork calculation and
reservoir capacity
determination.

OO0 Understand
the working and parts
of vernier theodolite.

HJO0I00Understand
axes of theodolite.

OUOMIOIAbIe to
perform temporary
adjustment on
theodolite.

00000 Able to
understand concept of
transit, swing and
change of face.

00000 Able to
measure Horizontal
and vertical angle by
theodolite.

00000 Understand
prolong of lines using
theodolite.

0O0I0I0 Able to
perform traversing by
included and
deflection angle.

OO00OI0I0 Able to
perform traversing by
stadia measurement.

U Uidiniotioidoniduoionm;mo

¢
LOooioooooooomoo:
Understanding the components of
a theodolite.

R O A
Horizontal and vertical axes, their
relations and importance in
accurate readings.

OO0 O000000I0oIton L oooo:
Setting up the instrument for
accurate measurements.

IO00000000010000000000m
N A [ TR
Techniques to measure angles in
various directions.

0IOb0oDODO00NoU oo

OiO00booiondooooo:
Measurement of angles
between lines.

OIIO00DoIDO0NO: Measuring
elevations or declinations.

0000I00000000I00I000 Forward
and backward prolongation of
lines using theodolite,
measurement of bearing of a line.

Visuals,
Demonstrations,
Chalk-Board,
Site/Industry
Visit,
Presentations
(PPTs),
Cooperative/
Collaborative
Learning,
Case study
etc.

15

CO3
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OO0OIOIAbIe to
perform triangulation
by theodolite.

000NN Able to plot
traverse.

000000 Able to
calculate co-ordinates
and dealing of omitted
measurement.

OO0O00I0C Understand
errors and precaution
used in theodolite
surveying.

000000 Able to
understand precision
limit and to manage
them.

OUOINIOD To Measure
heights of objects.

000000 Understand
working of digital
electronic theodolite.

[O00000DOOiComooooo0n
(T A
LJ00000: Performing surveys
with angles to form closed loops.

O000000NO0IDOIonn0O00on
J000000000E: Measuring
distances using stadia readings.

R M
Determining positions using
triangulation.

8
Methodology for plotting points
from angle measurements.

J0Ioooiinboiiduuooondo
1 A o Y AR
Calculating coordinates and
dealing with omitted
measurements.

R0 A
O00000INI0I000000000: Common
errors and ways to minimize
them.

R A A
LU0000IN0IDIO00000000L: Precision
limits of the instrument and
methods to manage them.

000000000000 0000000
0000000000I000I0000D 000000000
[0000: Methods for measuring the
height of objects at varying
distances.

JUlIntroduction and working on
digital electronic theodolite.

00000 Understand
total Station parts and

types.
OOUI00Understand
working principle for
angle, distance and co-
ordinate measurement

UUibiOooioroionnd

y (0000000000 Definition,
components and types of total
station,

y UO00iDODoiooobrOooom
O00I00C: angle, distance

Visuals,
Demonstrations,
Chalk-Board,
Site/Industry
Visit,
Presentations
(PPTs),

10

CO4
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by Total Station along measurement and co-ordinate | Cooperative/
with building marking. measurement, building Collaborative
OO0IDIUnderstand | marking. Learning,
applications of Total y D00I00000000t0O0omooooog: Case study
Station for calculating calculating area and volume. | ©t¢-
area and volume. y 00000000000000000000000 Total
OOUI00 Understand station surveying process,
Total Station errors and precautions to
surveying process minimize errors.
errors and precautions
to minimize errors.
00000 To OOoOOIO0oboiNoiooooooin - | Visuals, 10 |CO5
undersj[and and able to y DI0000N00000mO 00000 Demonstrations,
draw simple circular . Chalk-Board,
Definition and need for a )
curve. . : : Site/Industry
simple circular curve in road Visit
bl To design. Elements of a simple | p_..contations
understand transition circular curve: Degree, radius, (PPTs)
curve need and tangent length, apex point, etc. | ¢ ’ tive/
importance along with Sett S, iole Ci ’1 ooperative
types. etting out a Simple Circular | Collaborative
000D T curve Leaming,
0

: Case stud

understand vertical 8 O o O o y

curve need and
importance along with

types.

Offsets from tangent, bisection
of arcs and offsets from the
chord produced.

00 00I00000000I000000: Using
a theodolite to set tangents and
measure angles.

y 00000000000 Need and
importance: Managing
centrifugal force and super-
elevation. Types and
requirements of transition
curves in road and rail design.

y LO0000XO00000Definition and
need for vertical curves in
roads. Types of vertical curves:
crest and sag curves, their
design considerations and
requirements.
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6 | 000D To ] O Visuals, 06 |CO6
understand the C0000000000000000000000000 - | Demonstrations,
overview of remote y D0O0I0I000000I00000000 Chalk-Board,

sensing techniques and . . Site/Industry
= Overview of remote sensing -

applications of GPS, . he: Visit,

GNSS, GIS etc. in tec niques aI.ldt cIr Presentations

modern surveying. applications in large-scale (PPTs),

mapping and surveying. Basics Cooperative/
of Global navigation satellite | Collaborative

system (GNSS), GPS Learning,
technology and Geographic Case study
information system (GIS) and | etc.

their applications in modern
surveying. Brief introduction
to RADAR, SONAR, 3D
SCANNERS, Light detection
and ranging (LiDAR).

y 000000000000000
Introduction, working principle
and its applications.

004000 To
understand the role of
drone in surveying.

(I O0oddbuobogul goodbigdl ooubonoul odn buotub ool bobooib oo m

000000bUooouoioboon
O 00000I00OnO000oom O000000000ID0000IO000 OO Do
Wl [0000000000I000000000 D000000nOooOotooomnOnno Qoo | DOo
0oi000O00ooan
1 | 0OOID Effectively use 1 O A A A T 12 1
essential equipment such as | Study of the plane table survey equipment
the plane table, alidade, Setting the plane table and Marking the
spirit level and plumb bob, | North direction
to perform accurate Plotting a few points by radiation method

surveying, ensuring precise | Orientation by Through compass, Back
measurements, plotting of sighting

points by various methods, | Plotting few points by intersection,
orientation by through radiation and resection method
compass and back sighting | Traversing an area with a plane table
along with traversing of an | (at least five lines)

arca.
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O00I0IAble to draw 0in000io0niooo 10 2
contour plan of road/ Preparing a contour plan by radial line
railway/ track/canal by method by the use of a Tangent
radial line and method of Clinometer/Tachometer
squares Preparing a contour plan by method of
squares
Preparing a contour plan of a
Road/Railway track/Canal by taking cross
sections.
00000 Able to perform 000000000000 12 3
theodolite surveying Taking out the Theodolite, mounting on
including temporary the tripod and placing it back in the box
adjustments, measurement | Study of a transit vernier theodolite;
of angles and bearings, temporary adjustments of theodolite
traversing along with Reading the vernier and working out the
heights of objects using least count, measurement of horizontal
vernier and digital angles by repetition and reiteration
theodolite. methods
Measurement of vertical angles and use of
tachometric tables
Measurement of magnetic bearing of a
line
Running a closed traverse with a
theodolite (at least five sides) and its
plotting
Height of objects with and without
accessible bases
0000 Able to Set out 00000000 10 5
simple circular curve by Setting out of a simple circular curve with
chain and tape & one given data by the following methods:
theodolite method. (1) Chain and Tape Method
(i1) One Theodolite method
U000 Understand various | OllDemonstration of Various instruments 04 |3,4,6
instruments used in modern | through field visits to Survey of India and
surveying. other government / Established agencies.
OO00I0ADle to perform 0000000000000 12 4

Total Station surveying
including measurement of
angle, co-ordinates, area and
volume,

Study of various parts and features of total
station

Measurement of horizontal and vertical
angle & distance by using total station
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Measurement of given plot area by using
total station
Determine co-ordinates by using Total station

7 | OOUIOAble to understand | U (1) Study of GPS and its uses 4 6
GPS in modern day (11) Determine co-ordinates using GPS
surveying and calculation of
co-ordinates using GPS.

LOitiiOOmnonodbonioboiiroouLOom

y '*'Marked Practicals (LLOs) are mandatory.
y Judicious mix of LLOs is to be performed to achieve desired outcomes.

0 0

(0

Q0000000000

Measure the height of the flag post in your institute using Theodolite.

Measure the height of the slab soffit of second floor of your institute using theodolite
Plot the contours using Total station by direct method.

Mark building layout using Total station.

Locate the coordinates of the campus using GPS

Di0lo0Ooon

Carry out comparative study of following survey instruments of different make and
brands: Total station /EDM/GPS/Digital theodolite.

Determine the RLs of the existing structures like lintels, chajja, slab and beam using Total
station.

Download specifications for Total Station /EDM /GPS and make a chart.
Collect the Information about Drone survey.
Collect the information on Rover survey for land measurement.

{J0000IStudent should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.
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A A W W W W W R

Omoon 0 A A COi0oo0ooooOmono
1 |Measuring chain 1,2,3,4,6
2 |Measuring tape 30 m/15m/05m/100m 1,2,3,4,6
3 |Ranging Rod. 1,2,3,4,6
4 |Leveling Staff (Telescopic type) 1,2
5 |Plane Table with alidade complete with all accessories 1
6 |Telescopic Alidade For plane table surveying works 1
7 | Tangent clinometer with all accessories 2
8 |Digital Theodolite with all accessories 3,4,5
9 |Vernier transit Theodolite with all accessories 3,4
10 |Global positioning system (GPS) 7
11 |Automatic Level with all accessories 2,5
12 |Total station with all accessories 6
Ot 0 A A
0o OO RN Qi0000) 00000IoOr | Qooooooo
Wl 000 |Do0oinooom L]
1 I | Plane Table Surveying COl1 15 20
2 II | Contouring CO2 08 20
3 I | Theodolite Surveying CO3 15 20
4 IV | Total Station CO4 10 10
5 V | Curves in Surveying CO5 10 20
6 VI | Introduction to Modern Surveying Equipment | CO6 06 10
N i mm{mj ad ao0
Rt o Y
0000000 0O0Ioooooooon
qoo0 00000 0a00 0000 | O0O00 ({OO0bio0oiooooicon  boooo | 00oo
000 0ulioinodr) Doooidy 0ooodl (000000 | Do0000001000] 00ooooo| - 0iooo
00 (0000000000 UO0I0o | O0boooo | booioomrr - 0oooooom 1000000 - 0000
0000000 0000100 | 000 O00I0o0O0moan Q000 (0ocoooo
HO000I0ooo 0oi0oooo 0001000000 Oo0n
COl1 3 1 1 1 2 - 3
CO2 3 2 2 2 2 2 3
CO3 3 3 3 2 2 3 3
CO4 3 3 3 3 3 3 3
CO5 3 2 2 2 2 2 3
CO6 3 3 3 3 3 3 3
Legends: - High:03, Medium:02, Low:01
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0 A W

Ol 0000000 Wy N
(Winll
1 [Kanetkar T. P. Surveying and Pune Vidyarthi Gruh Prakashan, Pune;
Kulkarni S.V. Levelling volume I & IT | ISBN:978-81-858-2511-3
2 | Basak N. N. Surveying and McGraw Hill Education, New
Levelling DelhilSBN93-3290-153-8
3 | S. K. Duggal Surveying 1&II McGraw Hill Education, New Delhi,
ISBN:978-00-701-5137-6
4 | Punmia B.C, Ashok | Surveying [&II Laxmi Publications., New Delhi.
Kumar Jain, Arun ISBN:8-17-008853-4
Kumar
5 | Shivam Pandey Basic Concept of Sankalp Publication, Gaurav Path,
Remote Sensing, Bilaspur Chhathisgarh-4955001
GPSand GIS ISBN:978-81-94-77801-1

I o o L A

Wimi Hi00Io0oom 00000ioooo
1 [https://archive.nptel.ac.in/content/storage2/courses/105 | Tacheometry Surveying
107122/modules/module7/html1/100.htm
https://www.youtube.com/watch?v=7UhaCqgea71Y Curve Setting
https://archive.nptel.ac.in/content/storage2/courses/105 | Curve Setting
107122/modules/modulel1/index.htm
4 | https://nptel.ac.in/courses/105104100 Lecture on Total Station
5 | https://www.youtube.com/watch?v=bbs5AEPstl4 Total Station
6 | https://www.youtube.com/watch?v=1KCqxx8r5Y4 Electronic Digital Theodolite
7 | https://www.youtube.com/watch?v=QLgwwVdMaWU | Remote sensing GIS and GPS
8 | https://archive.nptel.ac.in/courses/105/103/105103193/ | Remote Sensing and GIS
9 | https://onlinecourses.nptel.ac.in/noc22 ce84/preview Remote Sensing and GIS
10 | https://archive.nptel.ac.in/courses/105/104/105104101/ | Aerial Surveying and
Photogrammetry
11 |https:/nptel.ac.in/courses/105104100 Aerial Surveying and

Photogrammetry

00000 Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students

skeoskoskoskosk
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LUONOoOOUn25024002 DOf0rdooooons (TH:3,1:0,P:2)

I DLoiOoooodo

Concrete is the most common construction material on earth and it directly determines the
construction quality of the concrete structure and plays a very important role in the stability of
the building structure. A diploma civil engineering students are required to develop the basic
competency in dealing with concrete as a construction material, so that they should have the
basic knowledge of cement chemistry, concrete batching, placement, compaction and curing
and testing of concrete. This course will be helpful for students to build their theoretical and
practical knowledge in civil and structural engineering.

oo hoobudbrbobbobobibbooogobiogobgon

Able to prepare concrete of required concrete mix as per the given specifications, testing and its
application procedures.

0ol Ooobibibbdtrbbooibigbbob oo oo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1: Understand the definition of concrete, suggest relevant types of cement to be used in the
given site conditions.

CO2: Classify the given aggregates based on its shape and size with the importance of their
properties.

CO3: Prepare concrete of required specifications in the given situation.
CO4: Undertake the necessary procedures to maintain the quality of given type of concrete.

COS5: Suggest relevant type of admixtures to be used in the given situation.
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0 0 o e

0| 0000o0O0ouooaoo R A M A 0000000001 ool | OO0
00 | 0000 DoImoooo N M M T O000o0oan il
OID000MoIoO0 N o o 00000000000 {00000
1 | OO0O00IDefine | OOIDIOI0DIDCOCOOIOOO0 Lecture Using 06 |COl
the term concrete | | | Definition of concrete, uses of Chalk-Board
anq d.1ﬁ"erent | concrete in comparison to other Hgnds—on,
building material building Materials Video .
000100 Explain | popgnonnemom000000iomonao0: gﬁgﬁﬁfﬁ;‘m
g;engtlilffel;ctzlo £ 1.2 Chemical Constituents of OPC Visit
the given type of (Ordinary Portland Cement) and their | Collaborative
cement effects on properties of OPC, Bogue's Learning
] compounds and their properties, Demonstration
o D-DDD hydration of cement. Physical
Describe the properties of OPC, PPC: fineness,
relevant physical | ghecific gravity, standard consistency,
properties of the | etting time, soundness, compressive
given type of strength
;\I]I;n:iiﬁgggn- 1.3 Different grades of OPC (33, 43
) and 53) with its uses and specifications
UUOI Carry | of physical properties of OPC and PPC
out the relev_ant as per relevant IS codes.
ZZi[q;it(})lt?cg;r\;e;t 1.4 Testing of OPC: Field tests and
for the given lab01tat0ry tests—ﬁnegess test, standard
purpose. consistency test, setting time test,
) soundness test and compressive
UULIHI Propose | grength test, Storage of cement and
the relevant type | qffect of storage on properties of
of cementto be | .oment.
lslistiitliréfle SV 1 5 Field applications of different types
of cements: Rapid hardening cement,
Low heat cement, Portland pozzolana
cement, sulphate resisting cement, blast
furnace slag cement, High alumina
cement, White cement.
2 | 0000 dentify | DOID00OOO0000OOD Lecture Using 10 | CO2
the type of given | mONNINOONIITRequirement of good | Chalk-Board
aggregate aggregates, Classification according to | Hands-on,
samples Eased 02 source, size and shape. \Dfldeo -
source, shape and | __ o emonstrations
size. P 0I0IO00I0D00000000D Properties, size, Site/Industry
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OO0 Explain
the methodology
to suggest
suitability of
given fine
aggregate.

OOOIUID Explain
the methodology
to suggest
suitability of
given coarse
aggregate.

specific gravity, bulk density, water
absorption and bulking, fineness
modulus and grading zone of sand by
sieve analysis, silt content in sand and
their specification as per IS 383,
bulking of sand, Concept of crushed
Sand.

0I0I000000I0000000000C Properties,
size, shape, surface texture, water
absorption, soundness, specific gravity,
bulk density, fineness modulus of
coarse aggregate by sieve analysis,
grading of coarse aggregates, crushing
value, impact value and abrasion value
of coarse aggregates with specification.

Visit
Collaborative
Learning
Demonstration

000100 ustify
use of different
grades of
concrete and
their properties
for given
applications,

000010 Select
w/c ratio for a
given grade of
concrete, with
Justification.

000
Interpret the
given data
obtained from
test on given type
of concrete
sample.

0000
Describe the
factors affecting
overall durability
of given type of
concrete.

HOINintoiDoooitoiooOntioiitog

3.1 Concrete: Necessity of supervision
for concreting operation, different
grades of concrete (ordinary concrete,
standard concrete and high strength
concrete) as per provisions of IS 456.

3.2 Water cement ratio, Duff Abraham
w/c law, significance of w/c ratio,
selection of w/c ratio for different
grades of concrete and different
exposure conditions.

3.3 Properties of fresh concrete:
Workability, Factors affecting the
workability of Concrete. Determination
of workability of concrete by slump
cone test and compaction factor test.
Range values of workability
requirement for different types of
concrete works. Segregation, bleeding
and preventive measures.

3.4 Properties of Hardened concrete:
compressive strength, durability,
impermeability and dimensional
changes of concrete, creep and
shrinkage.

Lecture Using
Chalk-Board
Hands-on,
Video
Demonstrations
Site/Industry
Visit
Collaborative
Learning
Demonstration

15

CO3
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OOOIIOExplain
the given method
of concrete mix
design for the
given situation.

OO0
Understand the
testing of
concrete and
describe the need
of NDT for the
given field
situation.

3.5 Concrete Mix Design objectives,
methods of mix design, study of mix
design procedure by I.S. method as per
I.S. 10262- (Only procedural steps)

3.6 Testing of concrete: Significance of
testing, determination of compressive
strength of concrete cubes at different
ages, interpretation and correlation of
test results. Advantages and limitations
of cylindrical moulds over cube
concrete moulds. Importance of core
cutting test (theory only). Non-
destructive testing of concrete:
Importance of NDT, methods of NDT
(only List of methods)

0001010 Explain
the sequential
operations of
concreting in
given situation.

0001000 Explain
the given type of
form works and
stripping time.

00000 Identify
the type of
construction joint
to be used in
given situations
of concreting
works, with
justification.

HOIotOInOoiritigooninonDodiion

4.1 Concrete operations: Batching —
Definition and types of Batching,
Mixing — Types of Mixing and Mixers,
Transportation- Modes of
Transportation of concrete, precautions
to be taken during transportation,
Placing- placing of concrete in form
work, precautions to be taken while
placing of concrete, Compaction of
concrete-methods of compaction, care
to be taken during compaction,
Finishing of concrete- purpose of
finishing, types of Finishing, Curing of
concrete- definition of curing, necessity
of curing, different methods of curing
and their application

4.2 Formwork for concreting: Different
types of formworks for beams, slabs,
columns. Materials used for formwork.
Requirement of good formwork.
Stripping time for removal of
formworks per IS 456-2000 provision
for different structural members.

4.3 Joints in concrete construction:
Types of joints, joining old and new
concrete, methods of joining, materials
used for filling joints.

Lecture Using
Chalk-Board
Hands-on,
Video
Demonstrations
Site/Industry
Visit
Collaborative
Learning
Demonstration

11

CO4
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000100 Justify
the need of given
admixtures in
concrete mix.

OO0
Describe the
characteristics
and uses of given
type of Mineral
admixtures in
concrete.

D000 Select
the type of
Special Concrete
in the given
situation with
justification.

HOIionddioooooioioobooonoooagn
Do00omuoboooog

5.1 Admixtures in concrete: Purpose,
properties and application for different
types of admixtures such as
accelerating admixtures, retarding
admixtures, water reducing admixture,
air entraining admixture, plasticizers
and super plasticizers,

5.2 Cementitious (Mineral)
Admixtures: Fly ash, Silica Flume,
Blast furnace slag, its use, properties
and effects

5.3 Special Concrete: Properties,
advantages and limitation of the
following types of Special concrete:
Ready mix Concrete, Fiber Reinforced
Concrete, High performance Concrete,
self-compacting concrete and light
weight concrete.

Lecture Using 06 |COS5
Chalk-Board
Hands-on,
Video
Demonstrations
Site/Industry
Visit
Collaborative
Learning

Demonstration

O 0O0dooodoor 0ogogoool 0oogogol ool oopoooor toboooogoon
0000oibIoooobooooan
] O A o R {{ A O000000000IDD000IC000 0| OO0
H 000000001000000000oan D0000D00OIooOooCooNOmoD - (0o | 4oo
1 | OUOIO Decide the suitability of *To determine flakiness and 3 2
coarse aggregate for concrete work | elongation index of coarse
based on its size and shape. aggregates
2 | 0UUI verify the suitability of Determine silt content in fine 2 2
given sample of sand to prepare aggregate
concrete
3 | UOUIU Decide percentage of Determination of specific gravity 3 2
absorbed water in aggregate and and water absorption of
able to decide Water cement ratio. aggregates.
4 | OO Use relevant aggregate for | Determine bulk density and voids 3 7
concrete mix design. of aggregates
5 | UOUIIDecide optimum water Determine surface moisture in fine | 3 2
cement ratio for a concrete mix aggregate by displacement method
design
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6 | OO Decide Grading of coarse Determination of particle size
aggregates for quality of concrete distribution of fine, coarse and all
Mix. in aggregate by sieve analysis

(grading of aggregate)

7 | OUOI Decide mix proportion after | To determine necessary
accounting for bulking in sand adjustment for bulking of fine
Water cement ratio. aggregate

8 | UUUIU Decide suitability of *Determine workability of
concrete according its workability | concrete by slump cone test.
in different situations.

9 | UUUIU Decide suitability of To verify the effect of water, fine
concrete according its workability | aggregate/coarse aggregate ratio
in different water cement ratio. and aggregate/Cement ratio on

slump.

10 | DUUIDL Decide suitability of *Determine workability of
concrete according its workability | concrete Compaction factor test.
in different situations.

11 | OUOIO0 Measure the compressive | *Determine the Non-destructive
strength of concrete without test of concrete by Rebound
destruction of the sample. hammer & ultrasonic pulse

velocity.

12 | OOI0O0IMeasure the ability of Tests for compressive strength of

concrete to resist the compressive
loads.

concrete cubes for different grades
of concrete.

A A Y T
y '*' Marked Practicals (LLOs) are mandatory.

y Judicious mix of LLOs is to be performed to achieve desired outcomes.

O

N o

OUoguiboriioibdbibbbbbbbbuotibbogoboooodoo
LoooOoooomo

Prepare a list of IS codes required for Cement, Aggregate and concrete (Any three codes

for each).

Study of Sieve Analysis for WMM (Wet Mix Macadam) and GSB (Granular sub base)

coursces.

Study of water quality parameters used in concrete as per IS 456.
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. Study of various methods of NDT such as Rebound Hammer method and Ultrasonic
pulse velocity test.

. Prepare a study report on hot & cold weather concrete.

(1100000000000

. Market survey to select type of cement for various types of construction works.

. Visit to site under construction to observe concreting operations.

. Visit to site under construction to observe the quality of fresh concrete.

. Visit to site under construction to observe form work, scaffolding used & joints in concrete.

. Search the software/freeware for the course content and prepare report stating their
applications.

. Visit to site under construction to collect detail information about the ingredients of
concrete mix.

. Market survey to select types of admixtures for relevant construction work.

. Prepare mix design for the grade given by course teacher.

. Visit to stone crusher to observe its manufacturing.

[0000IStudent should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.

LI oo ooguouul bduododuool ool ool toddbguogootl oo oo
DUibggoiogyiboan

Hl 0 Qoioouooad
[0 Lol

1 | ISsieve set (sizes- 80 mm, 40 mm, 20 mm, 10 mm, 4.75 mm, 2.36 mm, 1.18 1,2,6
mm, 600 u, 300 p. 150 1,90 p and pan), sieve shaker with adaptors

2 | Elongation gauge and thickness gauge. |
3 | Slump cone (top dia.100mm, bottom dia.200mm, Height 300mm) 8,9
4 | Compaction factor test apparatus 8
5 | Table vibrator, moulds(150mm x150mmx 150mm) 12
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Measuring Cylinder 1000 ml capacity 2,7
Measuring Cylinder of 100 ml capacity 2
Compression testing machine-2000 kN capacity, Cement mortar cube 10
vibrator-, moulds size 50 cm2 (7.07 cm x 7.07 cm)
9 | Curing Tank 10
10 | Rebound hammer, UPV, NDT Testing Apparatus 11
11 | Hot Air Oven 3,4,5
12 | Density basket as per IS specification 4
13 | Weighing Balance 3,4

piiiiiboootdodl Dotoguooo! ool obouibol bbb ooun 0 ooy obo
(] o

Ol | oo COm0Ooan QIoopol  0ooooiool {Coiooooo

i Lol | Uibiinooum []

1 I | Cement COl1 6 10

2 IT | Aggregates CO2 10 25

3 I | Concrete and its testing CO3 15 30

4 | IV | Quality Control of Concrete CO4 11 25

5 V | Admixture in concrete and Special Concrete CO5 6 10
L i i iani oo 000

1

0000000 0000000000000
00 | ood | oo | oo |oomooooooonoo] oo | ooo
D%DDDDD%DD“D oommooo| oooomoo| oomooe |oooioo|  oooomooooom | oooooom| oo
-0\ Do) ooooo | Oo00o0n | oooooT  0o0iaX Ooooom|  0ooo
000oIoo! Ooonon | ooow | comoooomo | oooo {oooooioo
OooOmo0o 00000000 0000000000000
COl 3 2 2 2 2 1 2
CO2 3 2 2 2 2 1 1
CO3 2 2 3 2 2 1 2
CO4 2 2 2 2 2 2 2
CO5 2 2 2 1 2 1 2
[00000OND High:03, Medium:02, Low:01

85



I

Wi RN aaooon R
1 | Gambhir, M.L. Concrete Technology | Tata McGraw Hill Publishing
2 | Shetty, M.S Concrete Technology | S. Chand and Co. Pvt. Ltd.

3 | Santhakumar ,A. R Concrete Technology | Oxford University Press
4 | Neville, A. M. and Brooks, J.J. | Concrete Technology | Pearson Education Pvt. Ltd.
5 | Job Thomas Concrete Technology | CENAGE Publication
N o T [
Wimi Q0ooooooom 000000000
1 | https://archive.nptel.ac.in/courses/105/102/1 | NPTEL Concrete Technology course by
05102012/ Dr. B. Bhattacharjee, Department of Civil
Engineering, IIT Delhi

2 | https://youtu.be/sl0smPfvVA0? Testing of Cement by NITTTR
list=PLkyVnO47pDX9YJglk1021YzZWg Chandigarh
ABo05I xA

3 | https://www.nitttrchd.ac.in/sitenew 1/nctel/ci | Practicals on Cement/Concrete/Aggregate
vil.php by NITTTR Chandigarh

4 | https://www.youtube.com/watch?v=yzpWG | Workability of Concrete — Slump Cone
rh9j6Y Test. By Ultra tech cement.

5 | https://www.youtube.com/watch?v=MO9hkv | Ultrasonic Pulse Velocity Test on
S OLmk Concrete.

6 | https://youtu.be/61ThtydES5¢?si=OAOvVSE | Fineness of Cement as per IS 4031-Partl
W3lukFiFBD by Sieving method

7 | https://cs- iitd.vlabs.ac.in/List%200f%20exp | Virtual laboratory practical on concrete
erimen ts. html technology

8 | https://youtu.be/83AcFYK-Eno? Rebound Hammer Test
si=SHUfRSWIQOLftjvc

9 | https://youtu.be/KHDdhYVP_GI? Visit to Ready mix concrete (RMC)
si=p3ADC6lkcIMTKnai batching plant | How RMC plant works?

10 | https://youtu.be/SR_Eq9Z7tbM?si=FQIrkU | Visit to RMC Concrete Batching Plant
kEBx5z1dt8 Animation video

11 | https://youtu.be/rdtDV-bEOwo The Overview of the Stages involved in

Manufacture of Concrete

UOOOCD Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students

sk skeosk ok
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00 Dooioboodo

Diploma holders in Civil Engineering are expected to supervise construction of water supply
and waste water treatment works and irrigation structures. This subject aims at imparting skills
for understanding of water supply works, waste water works and irrigation engineering
drawings to develop competencies for reading the drawings, and their execution in their field.

0o fbOobddonibbobobidibbuoodobiodoogao

To be capable of understand and draw detailed constructional drawing of water supply and
wastewater treatment works and irrigation & hydraulic structures along with skills of preparing
water supply and waste water and irrigation engineering drawings to develop competencies for
reading the drawings.

0ol obbiiiotbiboobbbidbiobbuoootooom

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:

CO1 - Draw the cross section of open drains of semicircular, u & v shaped and sewer sections
of circular, egg shaped along with plan of a bathroom showing positions of lavatory, bath
tub, wash-basin and showers.

CO2 - To understand drawing of cross section of an inspection chamber and manhole with
showing all details & traps and prepare plan & cross section of a septic tank with soak pit
also.

CO3 - Draw sectional elevation of a one pipe and two pipes’ systems with sanitation system in a
residential building.

CO4 - Understand and drawing of a weir with homogeneous, zoned type & diaphragm type
earthen dam and also take consideration on drawing of a canal section with canal head
work.

COS - Prepare drawing of tubewell section with rain water harvesting system.

87



JOrdoiuobmmoobbigdibbbbob bbbyt dougwe

drawing details of floor
& gully trap with water
seal.

0000 Draw the plan
& cross section of an
inspection chamber
showing all details &
specifications.

UOOIOE Draw the cross
section of a manhole
showing all details &
specifications.

OOUI0lu Prepare
detailed drawing of plan
& cross section of a
domestic Septic tank
with soak pit for 25
users.

LooDinoinoo

2.1 Detailed section of floor trap
and gully trap.

2.2 Detailed plan and section of
an inspection chamber

2.3 Detailed plan & section of a
manhole.

Lo0Dinoinod

2.3 Detailed plan and cross
sections of a domestic Septic
tank with soak pit for 25 users.

Hands-on,
Collaborative
Learning,
Video
Demonstr-
ations,

Presentations.

O Hoooooioooooioo H0000io0boitonUooooon 0000oooooD | Dor oo
00 T O0I000000000000onn Q00000o0n il
Jioooomnom oo 00I0000000onoooiuon | DooLoLoooD) Doooooo;
1 (00000 Draw the Cross | DOI0I0I000000IOI000000 Chalk-Board,| 12 | COI
section of open drains 00000000 Hands-on,
with circular, V-shaped | oonoiomoon Collal?orative
and U-shaped section _ Learning,
with their foundations. tl'l Crofss sectldon of s(tqndalrd Video
ypes of open drains (circular, .
DDLU Draw the Cross | y7_shaped and U-shaped) with zf;?l:flsu
Se'CtIOI.l of sewer pipe their foundations. Presentations.
with circular & egg _
shaped in brick masonry 1.2 Cross section of eaﬁhen
and RCC sewers. ware and RCC sewer pipes,
Cross sections of masonry
DDDQDDD Understand the | (ovorg (circular and egg
drawings of plan of a shaped).
bathroom showing
positions of lavatory, boonimoom
bath tub, wash-basin, 1.3 Plan of a bathroom
taps and showers. showing positions of lavatory,
bath tub, wash-basin, taps and
showers.
2 (00000 Understand the | OONO0IO000OO0O000000D0OCO0 | Chalk-Board,| 16 | CO2
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0000000 Understand the | OOIIOODIO00I000000I00000O] Chalk-Board, 08 |CO3
drawings of lavatories at | ooOIomOo Hands-on,
ground and first floor , Collaborative
showing the one and two 3.1 Cross-section through the Learning,
pipe system and external wall of lavatories gt Video
connection with ground and first floor showing | e, ¢
inspection chamber. the one and two.plp ¢ system ations,

. and the connections of the Presentations.
UOOMIExplain the lavatory to inspection chamber.
drawings of a plan of a
two-storey building R
showing details of one 3.2 Draw sectional elevation of
pipe and two pipes’ a two-storey building showing
systems with all details of one pipe and two
sanitation system & pipes’ systems with sanitation
appurtenances. system.
000000 Explain the D0IN000I00000000IDID0O00000E | Chalk-Board, 20 |CO4
drawings pf detailed 000000000 Hands-on,
cross section of canal ) ) Collaborative
section in fully cutting, | -1 Typical cross-section of a Learning,
fully filling & partly channel: Video
cutting-filling. L-section of a channel for Demonstr-
000000 Understand given data, Typical cross ations,

section of an unlined and lined | Presentations.

drawing of a canal head
work with showing fish
ladder, divide wall,
guide bank etc.

UOOI0I0 Understand
drawing of longitudinal
section of a weir.

00000 Understand
drawing of
homogeneous, zoned
type & diaphragm type
earthen dam with
showing reverse filter,
stone pitching, free
board etc.

channel in cutting, partly
cutting and partly filling and
fully filling with given design
data.

Lo0Dinoinod

4.2 Layout plan of a canal head
works.

LI0I0ID0OI0oooonnimogo
Doodinoionn

4.3 Draw the typical L-section
of a weir.

Ho0ninoinooon

4.4 Draw the X-section of an
Earthen Dam:

4.4.1 Homogeneous,
4.4.2 Zoned type,
4.4.3 Diaphragm type.
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5 (0000 Explain DOiDOooiDbOroooioitrdT | Chalk-Board, 08 [CO5

drawing of slotted nooooao Hands-on,
tubewell, cavity tubewell | nopmipmioomo Collaborative
& strainer tubewell. , Learning,

5.1 Cross section of a tubewell. Video

OUO0INExplain layout

and cross section of a Loo0ibOioood ngonstr—
rain water harvesting 5.2 Layout and cross section of | atons, '
system with complete a Rain Water Harvesting Presentations.
details. system.

000ooao
a) All drawings should be as per BIS code and specifications in SI Units.

b) Intensive practice of reading and interpreting building drawings should be given.

I
OUoguibbobdbibbbbbbbbobiibbogobbonodoo

I A
. Prepare drawing sheets based on given curriculum showing all specifications as per BIS.

. Prepare building plan of a 2-BHK single storey building showing all details of one pipe
and two pipe sanitation system.

. Prepare building plan for sanitation system & fittings showing all details of
appurtenances.

. Prepare sectional plan of a canal with canal head works.

. Prepare section of earthen dams showing all major specifications i.e. free board, pitching,

reverse filter etc.

UJO00IIStudent should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments
should be solved by individual students and corrective actions should be given by course
teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course
teacher.
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O 0hOootdgbl obooooooobl pgbobodoon toobboggoooor bbgoow

0UooOooomdooiagan
mini O A A T Qo
1 | Drawing Boards 10
2 | Drafting Machine 10
3 | T-Squares 10
4 | Set Squares 10
S | Protractors 10
6 | Sheet Holders 10
7 | Roller Scales 10
8 | Erasing Shields 10
9 | Technical Pens 10

OO0 Dooobiuodl i bgoon Lol goboooorl ghbhooogr gl gt oo
] A

Ol oo L0fodoooo Qooony Oobooiooo 100000

Ul I L O

1 I | Sewers and House Drainage COl1 12 20

2 IT | Sewer Appurtenances CO2 16 25

3 III | Sanitation System CO3 08 15

4 | IV | Hydraulic Structures CO4 20 25

5 V | Tubewell and R.W.H. System CO5 08 15
O ad 000

N

0000000 000000000000
ooy | D000 [ D000 | 0O | 00 [0000i0000000000] 00000 | 000
oooomooo| oooomo| ooooo |oooioo|  Oooomooomom | oooooom| - OO
DE%DSDDDDD noooomon| oooooom | ooomooo | comoonm ooooooon Coooom|  tooo
0000000 Ooonon | oo | oomoooomom | oooo |ooooomoo
O000mo0o 00100000 1000000000000
COl 3 3 3 2 1 2 2
CO2 3 3 3 2 2 2 2
CO3 2 2 2 2 1 1 2
CO4 3 2 2 3 2 2 3
Co5 2 2 2 1 1 1 2

Q00000 High:03, Medium:02, Low:01
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Wiimj Oooooon amooan Hooiibpioioiniouiooooo

1 | RS Malik Civil Engineering Drawing | Asia Publishing House

2 | V.B.Sikka Civil Engineering Drawing | Katson Publishing, Ludhiana

3 | NS Kumar; Civil Engineering Drawing | IPH, New Delhi

4 | MG Shah and CM Kale, | Principles of Building MacMillan Publication, Delhi
Drawing

5 | Zaidi, SKA and Siddiqui, | Drawing and Design of Standard Publishers and

Suhail; Residential and Distributors, Delhi.

Commercial Buildings,

6 |JS Layal Civil Engineering Drawing | Satya Prakashan, Delhi

7 | Alyne Cole, Levi Martin | Civil Engineering Drawing | Knowledge Baker Publisher

8 | Frederick S. Merritt Building Design and McGraw-Hill Education

Construction Handbook

Publisher

pimbioubidbiouorgbiinobooh

aoan O100mooooom [000000omen
1 | https://www.youtube.com/watch?v=JFDY XUzIqoQ | Draw the x-section of sewers
2 | https://www.youtube.com/watch?v=20 4T6Wz90k | Draw the x-section of drains
3 | https://www.youtube.com/watch?v=YeAurhs9ghU | Canal in partially filling & cutting
4 | https://www.youtube.com/watch?v=QcErkFItNIY Canal head work
5 | https://www.youtube.com/watch?v=AMS8IKyu8JGA | Trap Drawing
6 | https://www.youtube.com/watch?v=w3b62C8EAVY | Sewer Appurtenances
7 | https://www.youtube.com/watch?v=aZAF4PG-jX4& | Manhole drawing
list=PLhc1EpSGc3oMgoAX BGrSBaiTgM QIWS5r
8 | https://www.youtube.com/watch?v=yO5IB8nZVLS8 | Tube well drawing

(00000 Teachers are requested to check the creative common license status/financial implications
ofthe suggested online educational resources before use by the students.

skeskoskoskok
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000000 o0025024004 HO0I000000II0I3 (TH:3,T:0,P:0)

00 Dooioboodo

This subject imparts knowledge regarding hydrology, flow irrigation — storage and distribution
system, constructional features of head works, river training works, cross drainage works,
causes and prevention of water logging and construction of tube wells. This course will enable
students to apply and use the basic principles and practices related to hydrology and irrigation
engineering at site.

oo guodobimgubgobidingoooyouibbiooobd

Student should be able to implement and maintain irrigation systems, knowledge of various
irrigation structures, cross drainage works and diversion head works for their construction and
maintenance.

0 o o A

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:

CO1: Understand Hydrology and significance of Hydrological cycle components.

CO2: Understand irrigation, its types, necessity and evaluate estimate of water requirement of
Crops.

CO3: Understand and maintain conveyance structure ‘Canal’, cross-drainage and regulatory
works.

CO4: Describe storage works: Dam and spillways.

COS: Select the relevant Diversion Head works for given site condition.

93



moobidiiguibibbigo bbb boibibbuoo

irrigation site for
the given site.
OO0 Estimate
crop water

requirement in a
given situation.

Qoo Select
method of

N A

2.1 Definition of Irrigation and
Necessity of Irrigation, type of
irrigation systems- direct and
indirect.

2.2 Water Requirement of Crop:
permanent wilting point (PWP),

Hands-on,
Collaborative
Learning, Video
Demonstrations,
Presentations.

0l DO000DOIODOoOo0n 000000000D00000O o000 0000000000 OO0 | 000
00| U0000Ooonoooomn Oii0I000D0DUUoooIonD 000000000 il
Jnoooomom oo 00000000 0aomoooimon 00000000000 (Co00Co0m
1 | U000 Interpret | OOINI0I0000000C000N0IO0000I000 | Chalk-Board, 14 | COl1
the components of | | 1 Definition of Hydrology Hands-on,.
Hydrological cycle. | epgineering, Hydrological cycle and Collat?oratlye
OO0 Estimate | its components terminology with Learning, V_1deo
average rainfall for | definitions. Demonstfatlons,
. Presentations.
the given area. 1.2 Rain gauges — automatic and
0000 Interpret | non-automatic, Methods of
runoff for the given | estimation of average rainfall:
catchment. Arithmetic mean, Isohyetal and
and factors Theissen polygon methods.
affecting runoff. 1.3 Runoff, factors affecting runoff,
0000000 Estimate | Catchment area runoff.
runoff for the given | 1.4 Hydrograph, basic concept of
catchment unit hydrograph and S hydrograph.
00000 Estimate | 1.5 Maximum Flood Discharge
Flood discharge. measurement: Rational and
000000 empirical methods with simple
Implementation of numerical problems.
Rainwater 1.6 Rainwater Harvesting
harvesting Techniques: Need and requirement
techniques for the | of various methods, Run-off from
given area. roof top and ground surface,
techniques for groundwater
recharge, construction of recharge
pits, recharge wells and their
maintenance.
2 | UOOI0IU Select the | DUINII0IDOCO0OOOINODIIDINOOIDONODD | Chalk-Board, 10 [CO2
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Irrigation for the
given area.

00O Survey
for the irrigation
project.
000I0I0ICheck
Silting of reservoir
and apply its
control measures.

cropping season — Kharif and Rabi,
crop period, base period, Duty, Delta
and their relationship, CCA, GCA,
Intensity, factors affecting Duty,
(Numerical), consumptive use of
water, Principal crops in India and
their water requirements.

2.3 Methods of Irrigation:

a) Lift Irrigation- components and
their functions, layout,
advantages and disadvantages.

b) Drip and Sprinkler Irrigation:
Need, components, functions,
Layout, operation, maintenance,
advantages and disadvantages.

c) Well Irrigation: Type of wells,
yield of well, advantages and
disadvantages.

2.4 Survey for irrigation project,
data collection, Area capacity curve.

2.5 Silting of reservoir: Rate of
silting, factors affecting silting and
control measures.

00000 Classity
canal, design most
economical channel
section for the site.

OdoioidISelect
cross drainage
works for the given
situation.

00000 Select
Cross regulators for
the project.

OO0
Implement canal
maintenance for the
given canal section.

RN

3.1 Canals: Classification according
to alignment and position in canal
network, cross section of canal in
embankment and cutting, Design of
most economical channel section.
concept of Regime theories-
Kennedy's and Lacey’s theory (no
numerical).

3.2 Cross Drainage works: aqueduct,
siphon, aqueduct, super passage and
lever crossing.

3.3 Canal regulators: Head regulator,
cross regulator, escape, falls & outlets.

3.4 Canal maintenance, canal lining
its types, breaches and their control,
Water logging- Causes and control
measures — land drainage.

Chalk-Board,
Hands-on,
Collaborative
Learning, Video
Demonstrations,
Presentations.

08

CO3
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00000 Draw D0I0000O0 0o booo Deoooo Chalk-Board, 08 | CO4
sketch of types of 4.1 Storage works: Dams, Hands-on,.
dam and Select classification of Dams, factors Colla‘poraﬁye
t}fpe of.Darn for the governing selection of type of Leamning, Yldeo
given site. dams, selection of site Demonstrations,
. : . Presentations.

OO0 Suggest | preliminary investigation.
sultab.le measures 4.2 Earthen Dams- components
to_ maintain the with function, cross section,
given earthen dam. foundation for earth dams,
OUOM0IO Compute | causes of failure of Earth dams
the forces acting on | and prevention measures,
gravity dam. phreatic line, seepage through
0000000 Selection body and foundation and its
of micro dams, use control measures.
of coffer dam. 4.3 Gravity Dams: Forces
OO0 Select the | 2cting on a gravity dam,
spillway and elemer'ltary pro.ﬁ.le, stablllty
energy dissipators analysis, Definition of drainage
for the given dam. gallery.

4.4 Concept of small and micro

dams, types and application of

coffer Dams.

4.5 Spillways: concept of

spillway, its requirement,

components, type of spillways

and concept of energy

dissipators.
TLO 5.1 Describe | OUINIOIDID000DDIDODOIID00O0 Chalk-Board 08 | CO5
weir and selectits | 5 | Weirs: ¢ omponents, types. Collgborative
type for the site. _ . learning

. 5.2 Diversion head works: Presentations

TLO 5.2 Describe | 13v0ut, components and their Demonstration
barrage and its function. Videos

components.

TLO 5.3 Compare
Weir and Barrage.

5.3 Barrages: Components and their
functions.

5.4 Difference between Weir and
Barrage.
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Qi000i0ooothondinnogoa

1. Prepare a report of cropping pattern and crops growing in your region., GCA and CCA
for irrigation projects in your area.

il.  Prepare a rainwater harvesting project in your institute campus and compute amount of
water harvested from that area.

iii.  Prepare a report on minor and major irrigation projects of India.

iv.  Enlist Name of Dams, classify them in earthen and gravity.

\ Make a Report on any one Earthen Dam of India.

vi.  Prepare a Report on any one Gravity Dam of India.

vil.  Prepare a report on Spillways, its types, functions and location in Dam.

viii. Make a report on any one gravity Dam in India.

{UO00IIIStudent should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.

O dooobiuodr uibbbgool Lol googooorl ghbooour 40l gipuib g
N

Ol oo C0ionme UII00000 0ooboiool |Qoiobiogo

[0 Y A L]

1 I | Introduction to Hydrology COl1 14 26

2 II | Introduction to Irrigation and Water CO2 10 20
Requirement of Crops

3 III | Canals CO3 8 18

4 IV | Dams and Spillways CO4 8 18

V | Diversion Head Works CO5 8 18

U i m maim 0o aon
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Hoo0iiOdoiooiooitdoog

OO0 0000 OO0 0o 0000 |0000I000I0000000n - booon | 0000
000000 OO000000D00 Do0oAy 0ooioon {Oooodo 0000000000000 00000000 Oio
00w 0000000000 0000000 | 0000000 | bocooompn - 000iooom 000000f 0000
0000000 10000000 | 00000 OOo00I000moon (000 |00000000
00000000 00o00o0Oo 000l000ooCOoan
COl1 3 3 3 2 3 1 2
CcO2 3 3 3 3 3 1 3
CO3 3 3 2 1 2 1 2
CO4 3 3 2 1 2 1 2
CO5 3 3 2 2 2 1 2
000000000 High:03, Medium:02, Low:01
O0inoooooooobiobbobimOidooboiooomoobonoan
O ao0ooan W 0000oooo
aal

1 | Garg, Santosh Kumar

Irrigation Engineering and
Hydraulics Structures

Khanna Publishers, Delhi,

2 | Varshney RS, Gupta

Theory and Design of Irrigation

Vol. I and 11,

SC, Gupta RL et al. | Structures
3 | Asawa, G.L Irrigation and water Resources New Age International, 2005
engineering
4 | K. Linsley Water Resources Engineering, McGraw Hill, 1995

8 o o | | A

mimj

Hi0doooion

ofooioodd

1 | https://youtu.be/Hwf70xhBM9M?si=JLSUR9VaCwqhglga

Introduction to Hydrology

2 | https://youtu.be/SEIYy09Y6T8?si=itORG LwoBZ-5PVT

Introduction to Irrigation
and Water

4 | https://youtu.be/OzdF1 8Pg2Y¥Y?si=BM1TF2-b7uhzBplK

Requirement of Crops Canals

4 | https://youtu.be/612VIdTLEWE?si=KUuJCSUatdjWI1AYn

Dams and Spillways

5 [https://youtu.be/GffgruSnSdA ?si=2JMmOpSjU6sFYIsO

Diversion Head Works

U0 Teachers are requested to check the creative common license status/financial implications
ofthe suggested online

sskoskosk ok
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LoOoooriouni25024005 DOI0IOoo0oo3 (TH:3,T:0,P:2)

0T Oootoboood

The purpose of this engineering subject is to impart basic knowledge and skill regarding
properties of materials, concept of stresses and strains, bending moment and shear force
diagrams, bending and shear stresses, slope and deflection and columns. The above knowledge
will be useful in designing of simple structural components. This subject is very important to
develop basic concepts and principles related to strength and behavior of materials under
various loading conditions.

00 000fddommogbdobobiuooobibbinboogooo

Apply the principles of mechanics of structures in analyzing and design of various structural
elements.

0

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1: Understand and analyze stress-strain in bars subjected to tension and compression,
temperature stresses and strains.

CO2: Analyze various beams of different loadings to draw shear force and bending moment
diagrams.

CO3: Analyze bending stresses in simply supported beams and calculation of moment of
resistance.

CO4: Analyze shear stress distribution in beams of rectangular, circular, I, T and L section.
COS5: Calculate slope and deflection for determinate beams by moment area theorem.

CO6: Calculate Euler’s and Rankine load over columns with given end conditions.
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Types of loads (dead load, live
load, snow load, wind load and

Omf OCO00ooODoodnono 000000000D00000O00o00n 0000000000 0ol (OO0
00| O0OoOoogoooon Oi0I0D00D0DCoooo0on (00000oon il
0llboounobOo O 0000000000 (Ooooo!
1 (0000000 N Chalk-Board, 09 |COl1
Classification of Qooooag Video
materials Classification of materials: elastic | Demonstrations,
00000 Understand | materials, plastic materials, ductile Collal?orative
tensile test, materials & brittle materials. Learnmg,'
compressive test, Introduction to tensile test, Presentations,
impact test, fatigue compressive test, impact test, Hands-on,
test, torsion test on fatigue test, torsion test on metals. Case Study.
metals.
Concept of stress, normal and
OO0 Describe shear stresses, Concept of strain
Concept of stress, and deformation, longitudinal and
strain and deformation | {rapgverse strain, poisson’s ratio,
OOOI0IC Calculate volumetric strain. Hooke's law,
Stresses and strains in | modulus of elasticity and rigidity,
bars subjected to Bulk modulus of elasticity,
tension and relationship between the elastic
compression. constants.
00000 Draw Stress- | Stresses, strains in bars subjected
strain diagram for to tension and compression.
mild steel and HYSD | Extension of uniform bar under its
steel own weight, stress produced in
compound bars (two or three) due
to axial load.
Stress-strain diagram for mild
steel and HYSD steel, mechanical
properties, factor of safety,
Temperature stresses and strains.
2 (0000000 Describe a | DUMNIIOIIO0OOOIDO000I000OL Chalk-Board, 09 |[CO2
beam and supports. Qodoiboidogodn Video
100001010 Describe Concept of a beam and supports | Demonstrations,
types of loads and (Hinged, Roller and Fixed), types | Collaborative
types of loading. of beams: simply supported, Learmng,_
cantilever, propped, overhaning, | Presentations,
and continuous beams (only Hands-on,
concept). Case Study.
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OUONU Draw
Bending Moment and
shear force diagrams.

OUOINO Calculate
point of maximum
Bending moment and
point of contra

seismic load as per IS Codes etc.),
types of loading (point,
uniformly distributed and
uniformly varying loads)

Concept of bending moment and
shear force, sign conventions,
Bending Moment and shear force

flexure. diagrams for cantilever, simply

supported and overhanging

beams subjected to concentrated,

uniformly distributed Load

Relationship between load, shear

force and bending moment, point

of maximum Bending moment

and point of contra flexure.

Definition and significance of

Influence Line Diagram. (No

Numerical & Derivation)
00000IDescribe OOINooiOooooubiniionooooonn | Chalk-Board, 09 |[CO3
pure/ simple bending | DO000OCO000000OIOOOOICE Video
DOO0DDApply Concept of pure/simple bending | Demonstrations,
bending equation to A ti de in the th Collaborative
circular, I section, fs Sﬁgl p1 I%nilgili eénri Zﬁ iory Learning,'
T and L sections. an a pl('3 tion of bending presentations.

pplication of bending Hands-on,

O0000ICalculate equation to circular, I, T and L Case Study.
Moment of sections only
Resistance Calculation of Moment of
0000000 Calculate resistance
bending stresses in Calculations of bending stresses
simply supported in simply supported beam
beam. : .

Calculation of shear stresses in
boono Calcu}ate beams, shear stress distribution
shear stresses in in rectangular, circular I, T and L
beams sections.
000000 Describe the | OONONOIDOIOOIOOOIOINO0IOC0OI| Chalk-Board, 09 |CO4

Concentric and
eccentric loads

000100 Determine
the Effect of eccentric
load

Lo0dinobnoooooon

Concentric and eccentric loads
single axis eccentricity only.

Effect of eccentric load on the

Video
Demonstrations,
Collaborative
Learning,
Presentations,
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OO0 Calculate
the stability of
masonry dams and
retaining walls

section stresses due to eccentric
loads, Numerical in the case of
short columns.

Simple problems on stability of
masonry dams and retaining walls

Hands-on,
Case Study.

5 (000N Understand | JOIIOI0I000IDOOIOC00COOO0 | Chalk-Board, 06 |[COS5
the Ne‘?ess¥ty for Necessity for determination of Video _
determination of slope | ope and deflection Demonstrations,
and deflection. . o ol q Collaborative
etermination of slope an Learning,
el Calculgte deflection by using Moment area Presentftions
slope and deflection th ’
: corem Hands-on
by using Moment area >
theorem Case Study.
6 | 00000 Understand | DOIHIOTOOOLHH Chalk-Board, | 06 |CO6
terms related to Theory of columns, effective Video _
compression members | ength, radius of gyration, Demonstrations,
(column) slenderness ratio, type of end Collaborative
N000I0I0IDetermine conditions for columns Learnmg,.
. i o Presentations,
the. Bupkhng (or Buckling (or Crippling) load for | y.1ds-0n
Crippling) load for columns by Euler's Formula & Case Stu d,y.

columns by Euler's
Formula & Rankine's
Formula

Rankine's Formula

Il OO000OO0oOooroogbogooor ooooooorn bobl ooioooor tobooogoon m
O0000000000o0DiobDoon
O C000000mOonoomon O000000000I000000C000 O0Iom| O000000
Wil 0000000000I000000000 N A A A M oo | dod
0oi00000ooan
1 | OOUI0 Understand various | Study of various parts of Universal 5 1
parts of UTM Testing Machine.
2 | O0OUI0 Draw the stress *Determination of yield stress, ultimate 7 1
strain diagram and compute | stress, percentage elongation and plot the
the value of young's stress strain diagram and compute the
modulus on mild steel value of young's modulus on mild steel
using UTM
3 | UOU 3 Test the suitability | Testing of HYSD Steel using UTM 5 1
of HYSD steel.
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4 | DUOI0IDetermine the Determination of modulus of rupture of a 5 4
modulus of rupture of a concrete beam using UTM or alternative
concrete beam
5 | UOUIU Determine the *Determination of maximum deflection 5 5
maximum deflection and and young's modulus of elasticity in
young's modulus of simply supported beam with load at
elasticity in simply middle third point
supported beam
6 | UOOIOVerify forces / Verification of forces / Stresses in a 5 2,3
stresses in a framed framed structure and to plot SFD &
structure and plot SFD & BMD.
BMD.
O o
"' Marked Practicals (LLOs) are mandatory.
Judicious mix of LLOs is to be performed to achieve desired/U0I00LIIIT

I Y [
(1 o O A

(0 A
. Collect the information of Indian Knowledge System (IKS) given in different units.
. Prepare charts of maximum bending moment and shear force values in standard beams.

. Two Numerical on Chimneys (of rectangular and circular cross section) subjected to wind
pressure & also draw stress distribution diagram at base of it.

. Draw & identify difference between Bending stress distribution & Shear stress
distribution diagrams for square, rectangular, circle, hollow square, rectangular, circle, T-
section, & symmetrical I- section.

{0000 Student should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.
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1 | Extensometer with least count 0.01mm, maximum extension 25 mm with dial 1
gauge/ digital display suitable for various gauge length.
Searl's apparatus, Accessories: Vernier caliper, meter scale, weighing balance, 3
weights, punch, file, hammer, screw driver, pliers, etc.
3 | Universal Testing Machine of capacity 1000kN, analog type/digital type with| 1,2, 4
all attachments and accessories.
Combined Shear Force and Bending Moment Apparatus 5
5 | Beam Reaction apparatus (The apparatus is with two circular dial type 10 kg.) 6

guiiioboooododn otoouooo? ool gbooibol bbb ooon o otootogobo
(N o e

O oo C0ionme O0000) D0000IoOn | oooooon
Wl Y A A A L]
1 I | Simple Stresses and Strains COl1 09 20
2 Il | Shear Force and Bending Moment CO2 09 20
3 IIT | Bending Stresses and Shear Stresses in Beams | CO3 09 16
4 IV | Combined Direct and Bending Stresses CO4 09 20
5 V | Slope and Deflection CO5 06 12
6 | VI | Columns CO6 06 12
L (A ] 0o [N
R A A [
N
0000 oo good 0000 | 0000 (0000000000000 0Ooor | 000
OomonO 0OlioioodD) oooomog 0ooool (000000} 000000000000 000000 | Omd
00 DO00I0000T DOO0o0 | 00o00ioo0 | oOioOimD 00000000 000000 1000
0oooioo0 0000000 | Coooo O0o00CoOmoan [ooo  {Dooooion
L000mo0o 0oiooooo 000I000ooOooo
COl 1 1 1 2 2 - -
CO2 2 2 1 2 2 - -
CO3 2 2 1 2 2 - -
CO4 2 2 2 2 2 - -
CO5 2 2 1 2 2 - -
CO6 2 2 1 2 2 - -
[0000000E High:03, Medium:02, Low:01
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1 [ Khurmi, R.S., A Textbook of S. Chand and Co. Ltd. New Delhi, 2019,
Khurmi, N. Strength of Materials | ISBN 9789352833979
2 | Ramamrutham, S. Strength of Materials | Dhanpat Rai and sons, New Delhi, 2015,
ISBN 9788187433545
3 | Punmia, B. C,, Mechanics of Laxmi Publications (p) Ltd. New Delhi,
Ashok Kumar Jain, | Materials 2017, ISBN-13: 978-8131806463
Arun Kumar Jain .
4 | Rattan, S.S. Strength of Materials | McGraw Hill Education; New Delhi
2017, ISBN-13: 978-9385965517
5 [ Rajput, R.K. A Textbook of S. Chand Publishing 9789352533695,
Strength of Materials | 9352533690

0 o o o A W

Wimi Q0ooooooom 000000000
1 |[https://youtu.be/DzylEz3dKXQ?si=beGDRqJ101Z70LUe | Concept of Stress and Strain.
2 | https://youtu.be/RSImMDKHDMUY? si=FHCxXE1Q Standard stress-strain curve for
Saa0OFqBn mild steel bar and Tor steel bar.

3 | https://www.youtube.com/watch?v=MFZ18Ed4HI8 Field Teston TMT.

4 | https://www.youtube.com/watch?v=C-FEVzI80e8 Concept of SFD and BMD.

5 [https://www.youtube.com/watch?v=yvbA4mk36Kk Practical examples of SFD
and BMD.

6 | https://www.youtube.com/watch?v=2eGwNUopws Concept & Numerical on
Point of Contraflexure.

7 | https://www.youtube.com/watch?v=f08Y39UiC-o Bending Stresses & Shear
Stresses in Beams.

8 [ https://skyciv.com/structural-software/beam-analysis- | Calculation & Drawing of SFD

software

& BMD freeware Software.

L0000 Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students

kookskok sk
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00 Oootobobood

Water Supply and waste water engineering imparts knowledge for minimizing the impact on the
water resources. To maintain the safe quality of drinking water supply, effective methods for
disposal of domestic and industrial waste and pollution free environment. The detailed
Knowledge about selection of water sources, quality parameters for public water supply,
conveyance and distribution of water will be useful in planning suitable water supply scheme
for town/ city. For safe disposal of waste domestic sewage, conveyance of sewers and treatment
of sewage i1s introduced in this course. This subject will be helpful in bringing water quality,
supply and treatment to desired safe level.

0o hOobddtmrmgbubbiobmmoiobobbinbgob g

Engineer should have the knowledge of water quality, water and wastewater treatment plant,
water supply and safe sewage disposal method for effective execution on site.

0 o

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1: Identify sources and characteristics of water and wastewater.

CO2: Understand various units of Water Treatment Plant and evaluate the treatment efficiency.
CO3: Understand and apply plumbing system for building sanitation.

COd4: Identify various accessories for efficient conveyance and distribution of water.

COS5: Understand types of waste water treatment and evaluate the STP efficiency.
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optimum dose of
coagulant for the
coagulation
process

OOO0IOSelect

of coagulants, process of coagulation,
Jar Test, Feeding methods and dosage
of coagulants, Flocculation,
Clariflocculator.

00 Filtration: significance, types of

Omlf 0O000001000000000 00000000D00000O0oo00n 000000000 0ol 4o
00| D0000000o00oom Oi0I000D0DCooooIon 00000Ioon il
Ooo0ononDOn N 00000000000 | Oo00C0m
1 | 000000 Describe | DOINMNIDIODO0000NO00OIIOIO0OOD Chalk-Board, 10 |COl1
various sources of | LOONOIONOO00O Hands-on,
water. UI0Sources of water: Surface and Collal?oratlve
OOUI0IN.Compute | Subsurface, Intake structures, types of L§am1ng,
quantity of water | Intakes. gle(ileq((;nstrations
f(‘)l\I;II’ll.Y forcity or | miniQuantity of Water: Water Presentations.
requirement, rate of demand and
OUOINIU Examine | variation in rate of demand, Per capita
quality of water consumption for domestic, industrial,
for the given public and firefighting uses as per BIS
supply. standards, Population Forecasting,
methods of forecasting of Population
with simple numerical problems,
Design period, estimation of quantity
of water supply for city or town.
JiDIQuality of Water: Meaning of pure
water and need and methods of
analysis of water, Characteristics of
water: Physical, Chemical and
bacteriological tests and their
significance, Standard of potable
water as per Indian Standard,
Maintenance of purity of water (small
scale and large-scale quantity).
2 | OO Select 8 o Chalk-Board, 16 | CO2
type of screens for | i Sereening: Type of screens, Hands-on,
the treatment Aeration-objective and methods. Collaborative
system. . . Learning,
D00 Seleet | gt e ot sedmentation | e
sedimentation tanks ’ emonstrations,
tank. . Presentations.
000000 Examine 10 Principles of Coagulation , types
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filter for the
treatment plant in
the given area.
Draw neat labelled
sketch of cross
section of Slow
and Rapid Sand
Filter.

00O Select
the disinfection
method for the
treatment plant in
the given region.

OO00O00IDraw
Flow diagram of
the Treatment

filters: Pressure filter, slow sand filter
& rapid sand filter- their construction
and working procedure, advantage &
limitation and their suitability.

JIU Disinfection: Necessity,
Objective, methods of disinfection
(like Chlorination, Ozonation, Ultra
Violet Radiation, Reverse Osmosis,
Ultra Filtration, Non-oxidizing
reagents etc.) Chlorination - forms of
chlorination, break point chlorination,
residual chlorine, application of
chlorine.

00 Flow diagram of different
treatment units. Chlorination
chamber.

gil(l)tv:l)iyour oty IO Water softening, Defluoridation

) techniques, Electrolysis, Reverse
OUO00 Learn OsMmosis.
Advance water
Treatment
Techniques.
00000 Describe | UOIIOOINIOOO000C00OOMOE Chalk-Board, 14 |[CO3
the conveyance of | LIII0I00IO0M00ICI0000 Hands-on,
water. 010 Conveyance: Different types of | Collaborative
0000000 Examine | pipes, choice or selection of pipe, Learning,
water distribution | their suitability and uses, types of Video
system of city, joints and valves, their use, location | Demonstrations,
laying and testing and function on pipeline, Presentations.

of pipe lines.

Appurtenances: Sluice, air, reflux
valves, relief valves, scour valves, bib
cocks, stop cocks, fire hydrants, water
meters their working and uses.

JI0 Distribution: Requirement of
distribution, methods of distribution
of water: gravity and combined
system, Systems of water supply -
Intermittent and continuous service
reservoirs: their function and types,
layout of distribution pipes: Dead end
system, grid iron system, circular
system, radial system, their suitability,
advantages and disadvantages,
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Wastage of water - preventive
measures, Maintenance of distribution
system, Leakage detection, Laying &
Testing of pipe lines. Connection to
water main (practical aspect only).

UUDIIT Describe | OOmmOi0000000000000/000000000 | Chalk-Board, 14 | CO4
building water 00oood Hands-on,
supply and : JllSanitation: Necessity of Collal?oratlve
sanitary fittings of o ) : Learning,
ST sanitation, necessity of systematic .
your 1nstitute ) _ Video
1 1: collection and disposal of waste, :

building. . : . Demonstrations,

Definition of terms in sanitary p tati
QUL Learn engineering, Collection and FesCations.
Sewerage system. conveyance of sewage, Conservancy

and water carriage systems, their

advantages and Disadvantages, (a)

Surface drains (only sketches):

various types and their suitability.

00 Sewerage System: Definitions of

sewage, sullage, types of sewage,

Domestic, industrial, storm water,

types of sewerage systems, materials

for sewers, their sizes and joints,

Appurtenance: Location, function.

Manholes, drop manholes, tank hole,

catch basin, inverted siphon, flushing

tanks grease and oil traps, storm

regulators, ventilating shafts.
Ooaoion OO0mIOIo0Do00I00000O00n Chalk-Board, 10 | COS5
Understand 010 Characteristics of sewage, BOD, I(-:Iaﬁd]i—on,.
Siwag: i d COD and its significance, aerobic and LO a .oratlve
c arteg: cr1s 1csfan anerobic process (like ASP, MBBR, V?gmmg’
sightlicahce o SBR, UASB, Membrane bioreactors 1aeo .
aerobic and S Demonstrations,

: etc.), objectives of sewage treatment _

anaerobic process. Presentations.

OO0
Understand
process of Sewage
Treatment

and its flow diagram.

Jl0ITreatment of sewage: Screening,
Grit removal, skimming,
sedimentation of sewage, sludge
digestion, Trickling filters, Activated
sludge process, disposal of sewage,
oxidation pond, septic tank. Details
and design of septic tank.
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Suggestive list of micro projects is given below, more similar projects could be given by the
concerned faculty:

1. Enlist the sources of water available in the district/city/town.

11. Test the water sample from locally available area to fins its characteristics.

iii.  Visit the site nearby Water/ Waste water treatment plant and make a report on it.
iv.  Design water supply system for the city.

V. Design building sanitation for any building.

vi.  Design septic tank for any area.

vii.  Draw labeled Rapid Sand filter

{JO00IIStudent should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.

U0 DOOOoobodl jodboodooor bobboibOrn oboouoor oodr boobboo:
N A

O N A O000000000ID0000IO 000 010 000000
Oan 00000000000 00000C0n C0000D0mOmIooiOoiooIonamng oot Do
Ho000Ooroonon
1 | UOUM Find Turbidity by any | *Determine the turbidity of the given 3 1,2
two methods. sample of water.
2 | O0UIO Determine DO in *Determine Dissolve oxygen in given 3 1,2
sample of water sample of water.
3 | UOOIOIFind residual chlorine | Determine residual chlorine in given 3 1,2
sample of water
4 | 00O Find Impurities in *Determine suspended solids, dissolved | 3 1,2
sample of water solids and total solids of given sample
of water.
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5 | UUOI Find pH of given *Determine pH value of given sample 1,2
water sample. of water.

6 | UOOI Select good coagulant | *Determine optimum dose of coagulant 1,2
and its optimum dose for in the given water sample using Jar
coagulation. Test.

7 | OOUII Determine BOD of Determine BOD of given sample of 1,5
given sample waste water.

8 | UOUIU Determine COD of Determine COD of given sample of 1,5
given sample waste water.

9 | OUUIU Understand various To study and demonstrate the uses of 4
valves used in water supply various valves in water supply
pipeline with sanitary fittings. | pipelines, joining / threading of various

pipes etc.

10 | UOOIOU Visit water treatment | Prepare a report of the field visit to - 1,2
plant in your locality and water treatment plant/ waste water
make a brief report. treatment plant in your locality.

UUIOIOut of above suggestive LLOs -
"' Marked Practicals (LLOs) Are mandatory.

Judicious mix of LLOs is to be performed to achieve desired outcomes.

Uil 0hoooododl Dotbguooo! ool obooibol obbbooun 0 ououiogobog
(O

O Do COioCoooon HI00oof 0oobooool |Coiooiooo
01 L0 | O0oomndogm ]
1 [ | Sources, Quantity and Quality of water COl1 10 15
2 IT | Treatment of Water CO2 16 25
3 IIT | Conveyance & Distribution of Water CO3 14 20
4 IV | Sanitation and Sewerage system CO4 14 15
5 V | Sewage Treatment CO5 10 25
iy ao ao0
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00an 0 A O I
Digital Turbidity meter 1
Orthotolidine Test kit
Digital pH meter

Electric Oven with digital control
Digital DO meter

Jar Test Apparatus
BOD incubator
COD digester

R N[ | Dn| B W] N —
0 Q[N || B N[ W

0

0000 doiooniOoitdoog

q000T oo oo Hoid U000 (000iidboliooiooy  oooor | oo
Oooono Q0oiniooan 0obooy 0ot DDDDDD_ DDDDDDDDDDD_DDD poooooot | oo

00 LIbDI0Io00 Do0iooo (- 0ooeioon ) 000000 00000002 L0000t oo

Ooooioo Q00000 Oooo OOoI0ooodmoal Qoo {Dooooion
L000moOo 00000000 0onindommoobooo

COl 3 3 3 2 3 2 3

CO2 3 3 3 3 3 3 3

CO3 3 1 2 2 3 - 2

CO4 3 1 2 3 3 3 2

CO5 3 3 3 2 3 3 3
[0000000E High:03, Medium:02, Low:01

0 A W

Wimi D000000 0oooa N O
1 | Metcalf and Eddy Wastewater Engineering, Tata McGraw-Hill, New
Treatment, Disposal and Reuse | Delhi.

2 | Peavy, H.s, Rowe, D.R, | Environmental Engineering Mc-Graw - Hill International
Tchobanoglous, G. Editions, New York 1985.

3 | P. Aarne Vesilind, Introduction to Environmental | Thompson /Brooks/Cole;
Susan M. Morgan, Engineering Second Edition 2008.

4 | Manual on Water Manual on Water Supply and Ministry of Urban
Supply and Treatment. | Treatment. Development, New Delhi.
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00an O00amooonom C0000I0ooo

1 | https://youtu.be/zVZIc6EX{TA?si=SCqXhvr Sources, Quantity and Quality
YZJbAf5Sk of water

2 | https://youtu.be/6u9LOnVUYPY ?si=jWgagVaB8d Treatment of Water
LAeSKm

3 | https://youtu.be/3wXkmyV7HAA?si=mLIUkLogvg | Conveyance & Distribution
H-Fksi of Water

4 | https://youtu.be/VTUWwgelx WM?s1=9)5XZxX57 | Building Water Supply &
faGgoe8 Sanitation and Sewerage system

5 | https://youtu.be/h 6X71dx60E?si=vNfcXrDvb88 Sewage Treatment

OTP6d

LJOOOONE Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students

ook skook sk
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I Dooobboogo

To provide hands-on experience and practical knowledge to students. It helps bridge the gap
between theoretical concepts and real-world applications, enhancing problem- solving skill and
technical proficiency. A minor project in a diploma in civil engineering helps students gain
experience and develop skills in the field of Civil Engineering.

i l0OdObioiiobobbogdinpbdobiuibdobnooL

Apply the principles of civil engineering and skills to solve the infrastructure problems.

J00T DOoobdbioodomoobbiotibbbboboiiodomo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1: Understand regarding the size and scale of operations and nature of field work.

CO2: Apply subject based knowledge given in the classroom in the context of its application at
workplaces.

CO3: Analyze and solve practical problems of the world of work

CO4: Develop special skills and abilities like interpersonal skills, communication skills,
attitudes and Values for project management.
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Students are advised to undergo minor project works which are interdisciplinary in nature for
better understanding of latest trends and advance technologies etc. used in construction. The
following minor projects are suggested:

1. Mix Design & Compressive Strength of M20/M25 Grade of Concrete.
2. Study and Analysis of Effect of Curing on Compressive Strength of Cement Concrete.

3. Study and Analysis of Effect of partial replacement of Cement with Fly Ash or other
substitutes.

4. Study and Analysis of Effect of partial replacement of Fine Aggregates with stone dust,
crushed glass, or plastic waste etc.

5. Comparative Study of Workability of Concrete by Slump & Compaction Factor Test.

6. Study and Comparative Analysis of Non-Destructive Testing of Hardened Concrete by
Rebound Hammer & UPV.

7. Study and Comparative Analysis on effect of adding steel fibers, glass fibers, or coconut
coir on strength & crack resistance of concrete.

8. Study and Comparative Analysis of Compressive Strength Parameter of Concrete by use
of various ratios of demolished concrete waste as coarse aggregate.

9. Study and Analysis of effect of salt water, acidic water, or sulphate water on Compressive
Strength of concrete cubes.

10. Comparative study of Ready Mix v/s Site Mix Concrete for workability and strength.
11.  Total Station Survey for Contour Mapping of Available Playground/Institute Campus.
12.  Generation of digital map with contour lines by using various software’s.

13.  Location mapping of important features (roads, poles, buildings, trees etc.) using GPS for
available given area /Institute Campus.

14. Testing and Quality Analysis of various drinking water sources in your area for
parameters like pH, turbidity, hardness, chloride, TDS, alkalinity etc. as per drinking
water Indian Standards.

15.  Preparation of a layout plan for water distribution in a residential colony.
16.  Study of a piped water supply scheme in a nearby village/town.

17.  Study and evaluate the efficiency of Sewage Treatment Plant and its various units
running in nearby area.

18.  Study of collection, segregation and disposal methods of Solid waste in the local area and
prepare a proposal for improvement in waste management.

115



19.

20.

21.

22.

23.

24.

25.

Study and design of a storm water drainage system for a campus/playground.

Rainfall Measurement & Runoff Analysis for a Local Area; Rainfall data collection &
hydrograph preparation; Catchment mapping and drainage area measurement ; Flood risk
assessment, soil erosion study etc.

Survey and preparation of longitudinal section & cross section of a proposed canal (small
stretch).

Case Study of surface irrigation, sprinkler irrigation and drip irrigation systems in India
and preparation of report with advantages & disadvantages of various irrigation
techniques.

Preparation of Plumbing drawings, Sanitary Drawings for a given 1BHK / 2BHK
residential house by using CAD software.

Preparation of working drawings for septic tank and soak pit for hostel block by using
CAD software.

Preparation of Drawings for Layout and cross sections of a Rain Water Harvesting system
using CAD software.

LOUON# Minor Project team size may be 3 to 5 students or as per decided by respective

department.

#The above list of Minor Project is only the guideline for selecting a project; however a student
is at liberty to select any other related multi disciplinary project of his choice independently
under guidance of teacher. Teacher may also decide the project as per the interest and skills of
student.

0 O O [

The suggested Assessment Criteria is given below: (%Basis)

1 | Punctuality and regularity 10
2 | Initiative in learning/working at site 10
3 | Level/proficiency of practical skills acquired 10
4 | Sense of responsibility 10
5 | Self-expression/Communication skills 10
6 | Interpersonal skills 10
7 | Report writing skills 20
8 | Viva voce 20

000 oo0 oo oooC oo C oM G M QJCM oM G ;S GohrOoan ao0

116



I o [ O A

[N (R R A
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COl 3 3 3 2 3 3 1
CO2 3 3 3 2 3 3 1
CO3 3 3 3 2 3 3 1
CO4 3 3 3 2 3 3 1

[000DDONI High:03, Medium:02, Low:01

sk skeosk ok
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0o 0ooigbooo

Diploma holders in Civil Engineering are supposed to prepare material estimates for various
Civil Engineering works namely; buildings, irrigation works, public health works and roads etc.
In addition, they must have basic knowledge regarding analysis of rates, contracting, principles
of valuation. Therefore, this subject has great importance for diploma holders in Civil
Engineering.

ool gooobommygibiobbigiogbigoboobgon

Prepare estimates for various civil engineering works, perform rate analysis.

oot opbiiiotbiboobbbidbiobbygyuotooom

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:

CO1: Understand the role and importance of quantity surveying in construction projects.
CO2: Understand the different methods of measurement and their applications

CO3: Demonstrate proficiency in creating abstract estimates based on drawings

CO4: Calculate quantities for materials used in construction works

COS5: Ability to prepare tender documents based on Common Schedule Rates.
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understand the
different methods
of measurement
and their
applications.

OOUI0IC Be able to
take out quantities
using center line
method and long
wall-short wall
method.

items of work

* Commonly used measurement
units in building and civil works

2.2 Measurement Rules and
Methods

» Rules for measurements

* Methods of taking out quantities:

o Centre line method

o Long wall and short wall
method

0 CO00DONODOoOonn 0000000010000000O0oo0a; O0000o0oor a0l | ooo
00| DO0bOonooooon Oii0I000000I0ooooIonn (00000000 il
OoooomonnoOn OO0i00O0I00gooooioaon 00000000000 - (Oo00000]

1 (D00 O0I000N0o000O0 000000 ON0NI| Chalk-Board, 6 COl
Understand the role | 000000000 Hands-on,
and importance of | quoOIOOOONDONmIOO0oNND | Collaborative
quantity surveying 000000000 learning,
in construction . Definit d Video
projects. elinition and scope Demonstration.
OOOI00 Recognize | Importance in construction
the duties and projects
responsibilities of a | DINIDOIINIOININOOOIN0I0000000
quantity surveyor. HI0M000000IO0Coooo
oo * Preliminary Estimates:
C.omprehend o Plinth area estimate
different types of . _
estimates used in o Cubic rate estimate
construction. o Estimate per unit base

* Detailed Estimates:
o Definition
o Stages of preparation
(measurement, calculation
of quantities, abstract)

2 | 0000I0IGain Y A A Chalk-Board, 15 | CO2
proficiency in units | LI0I000000NO00ID0IO 000000000 Hands-on,
of measurement for | qOONIONCIOOIOODCI000 Collaborative
various construction 1000000000 learning,
works as per . Units f : tructi Video
BIS:1200. and [Es ToT varlous construction Demonstration.
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00000 Prepare 0000000000000 00n0000000] | Chalk-Board, | 15 [ CO3
detailed estimates for | O0OIDO0I0000OONICIO000 Hands-on,
different types of 3.1 Preparation of Detailed Collaborative
works, including Estimates l\ifgmng,
residential buildings, . . oy 1d€o
carthworks and R%?C 3.1.1 Small Residential Bull(.:hng Demonstration.
structures. (Flat/Pitched Roof): Estimating for

] a house with rooms, W.C., bath,
RIIRUEIN Prepgre kitchen and verandah
Earthwork for unlined o
channels and roads 3.11:2 Faar‘ﬁlworlf: Estlzlnaglrllg' for |

unlined channels, roads (plain an

o~ D,DDDD]D Prep 4T 1 hilly), WBM roads and pre-mix
detailed estimates for carpeting
different RCC
structures. 3.1.3 RCC Work: Estimating RCC
0000000 Prepare Works in beams, slgbs, columns,
detailed estimates for lintels and foundations
different RCC work | 3.1.4 Special Works: Estimating
for a single span RCC work for a single span culvert,
culvert, septic tank. | septic tank for 25 users
OUOMINCaleulate | U0 Quantity Calculation and | Chalk-Board, 15 |CO4

quantities for
materials used in
construction works
(cement, concrete,
masonry, etc.).

U000 Understand
the process of rate
analysis and the
factors that influence
nstruction costs.

Rate Analysis

4.1 Calculation of Quantities

» Cement mortar (various proportions)

 Cement concrete (various proportions)

 Brick/stone masonry in cement
mortar

 Plastering, pointing,
whitewashing and painting

* RCC work in slabs and beams

4.2 Analysis of Rates

 Steps involved in rate analysis:
material, labor, sundries,
overheads, contingencies,
centage charges and contractor's
profit etc

» Rate analysis for common
construction items:

o Earthwork (excavation & filling)

o RCC works in beams/
slabs/columns

Hands-on,
Collaborative
learning,
Video

Demonstration.
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o Masonry work (brick/stone in
cement mortar)

o Plastering, whitewashing,
painting

00O
Understand the key
aspects of contract
management and the
process of tendering

00000 Ability to
prepare tender
documents based on

Common Schedule
Rates (CSR/SOR).

OOUI0IT Ability to
perform valuation of
a property.

N T AR
0o0iooooooioo

5.1 Contractorship

* Meaning of contract, qualities of
a good contractor

* Essentials of a construction
contract

* Types of contracts (lump sum,
item rate, etc.), advantages and
disadvantages

* Tendering process: Single and
two cover bids, tender forms,
earnest money deposit and
security deposit

5.2 Preparation of Tender
Documents

e Introduction to DSR/SOR and
cost calculation based on
premium/cost index

» Writing specifications for various
building works:

o Earthwork, small house
construction, RCC works,
plastering, painting, woodwork

o Sanitary installations, false
ceiling, tile flooring and
WBM/Concrete Road
construction

» Exercises on preparing
comparative statements for item-
rate contracts

5.3 Valuation

* Purpose and principles of
valuation

Chalk-Board,
Hands-on,
Collaborative
learning,

Video
Demonstration.

13

CO5
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» Key terms related to valuation
(depreciation, market value,
salvage value)

* Methods of valuation:

return method.

Replacement cost method, rental

L0

A

Luoogoodul i dbooobyiibigogoiboibogudol ngarbobbobods
Hobbbidbiibiobihugodobbigiouodiobobbionm

L0I00DO0IoootiUotitu oo
l.

Preparation of Detailed Project Report (DPR) for “Construction a small
building”

Preparation of Detailed Project Report (DPR) foravillage road

Preparation of bar bending schedule

Green building cost comparison

Market survey of construction materials

residential

UJUIO0 Student should maintain a separate full-size notebook to solve the assignment given by
course teacher. Course teacher can assign above listed or similar assignments to students.
Assignments should be solved by individual students and corrective actions should be given
by course teacher. Student should prepare 10-15 pages microproject on any topic in a group
of 4 students only. Faculty may design microproject/activities/assignments based on course
outcome requirements. Course teacher can allot above listed or similar topics to microproject
group. Microproject report should be prepared with new information other than classroom
teaching. The necessary guidance for the microproject work should be provided by the course

teacher.

LU0 0hooooul uibboooor o oobobib b hnogboor ohor bpoboob oo
(] o o

O (Do CO0000o0000 00000 0ooooiool {oiboiooo

i OO0 | 00otmooon []

1 | I |Introduction to Estimating and Costing COl1 06 10

2 | II | Measurement and Methods of Taking Quantities| CO2 15 20

3 | IIT | Preparation of Detailed and Abstract Estimates CO3 15 25

4 | IV | Quantity Calculation and Rate Analysis CO4 15 25

5 | V | Contract Management and Tendering CO5 13 20
00000000000 00 000
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0o0oo0DOoD0iooOomooo
Ooom oo 0Ooo 0Ooo | 0000 0Ooo OOoa0 0ooo
00O 0000 | 0boooQy Dooiooo |0obioo | 0obiboooobn - booooooe - Dioocoo
00 Rt 0 T o
Q0000000 Qoo | 000 O00o0oon
00000000 il O0000I0000m0or
000000 O00oooo OOoooOo
COl1 3 1 - 1 ) ) 2
CO2 3 3 1 2 ! ! 3
CO3 3 3 2 3 ! “ 3
CO4 3 3 2 3 ! - 3
CO5 3 2 2 3 ! z 3
J0000D00High:03, Medium:02, Low:01
O A | B W
il Ooiooan Q0ooon 0ooooooomon
Wl 10001000000
1 | Datta, B.N. Estimating and Costing [ UBS Publishers Distributors
in Civil Engineering Pvt. Ltd. New Delhi.
2 | Peurifoy,Robert L. Estimating construction | McGraw Hill Education,
Oberlender,Garold. cost (fifth edition) New Delhi
3 [Rangwala, S.C. Estimating and Costing | Charotar Publishing House

PVT. LTD., Anand.

4 | Birdie,G.S. Estimating and Costing | Dhanpat Rai Publishing
Company(P) Ltd. New Delhi.
5 [ PWD Schedule of Rates. Estimating and Costing | State PWD SOR
6 | Ministry of Road Transport and |Estimating and Costing [ MORT&H
Highways (MORT&H)
specifications and Analysis of
Schedule of Rates.
1000000001 0000000i0100000000
minj Q000mooooom 000000000
1 | http://www.nap.edu Estimating and Costing
2 | http://www.darshan.ac.in Estimating and Costing

UJUI0DI Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students.

seskoskokok
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0o Oboioboodo

Knowledge of the subject Geotechnical Engineering is of utmost importance for the branch
Civil Engineering as the structures rest on the earth surface. Thus, for designing basement,
subgrades, embankments, foundation of structures, retaining walls, dams, bridges etc., this
understanding of geology, soil characteristics, stress distribution under loading conditions on
soil, bearing capacity of soil is useful to Civil Engineers, in the design, execution and stability
analysis of structures.

0ol gooubbmdbooouigiodoudiobdoo oo

Student should be able to analyze the type of soil, their selection for the desired projects and
analyze the stability of structures.

0ol Ooobibibgtibbooibigbbbo oo oo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

COl1: Identify type of Soil and application of Geotechnical engineering in civil engineering.
CO2: Understand the physical properties of soil and their application on field.

CO3: Analyze permeability, seepage analysis in soil for soil/embankment stability and find
shear strength for foundation analysis.

CO4: Understand and analyze the effective stresses and bearing capacity of soil.

COS5: Understand compressibility of soil and apply different methods of soil stabilization.
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relevant IS code
for determining the
given physical
properties of soil.
000
Understand and
calculate
Atterberg’s limits
of consistency for
the given data.

00000
Understand and
plot the particle
size distribution
curve for the given
data, classify the
given soil sample
as per IS code.

Uoo0odioooon

2.1 Soil as a three phase system,
water content, determination of
water content by oven drying
method as per IS code, void ratio,
porosity and degree of saturation,
density index, unit weight of soil
mass- bulk unit weight, dry unit
weight, unit weight of solids,
saturated unit weight, submerged
unit weight, determination of bulk
unit weight and dry unit weight by
core cutter methods and sand
replacement method as per IS code,
specific gravity, determination of
specific gravity by pycnometer,
Relationship between physical and
index properties.

Hands-on,
Collaborative
Learning,

Video
Demonstrations,
Presentations.

0l O00oooioooooooog 00000000I0000000OCoo0an 0000000000 aor | aoo
00| OO0ib0doooooon O0I000000I00o000o0n (00000000 il
0i0ooooiDOo 8 T 0000000000 | Coooooar
1 | 00O OOIoi0ooonboionoooioool - | Chalk-Board, 04 |COl1
Introduction to 000I000000000000O00000000a0 Hands-on,
Geology 1.1 Introduction to Geology, Collaborative
000000 Describe | Geological features, Folds and L§arn1ng,
salient features of | Faults etc. Importance of geology Video .
soil. for civil engineering structures and Demonstyatlons,
000D composition of earth. Presentations.
Importance of soil | 1.2 Origin of soil, Pedogenesis,
in civil engineering] classification of soil based on their
0oOno orign. o
Applications of 1.3 Importance of soil in civil
Geotechnical engineering as construction material
engineering in civil in civil engineering structures, as
engineering. foundation bed for structures.
1.4 Application of Geotechnical
engineering for foundation design,
pavement design, design of earth
retaining structures, design of
earthen dam.
2 (00000 Use the | OOIMIIODIOOOOMODNOOONDOOOT Chalk-Board, 15 |CO2
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2.2 Consistency of soil, stages of
consistency, Atterberg's limits of
consistency viz. liquid limit, plastic
limit and shrinkage limit as per IS
code, Indices viz. Plasticity Index,
Liquidity Index, Flow Index,
Consistency Index, Toughness
Index., Concept of A line & U line,
clay minerals, activity and
sensitivity of soil.

2.3 Particle size distribution,
mechanical sieve analysis as per IS
code, particle size distribution curve,
effective diameter of soil,
Uniformity coefficient and
coefficient of curvature, well graded
and uniformly graded soils, particle
size, classification of soils, IS
classification of soil. With
numerical problems based on 2.1,
22&23

OO0 Describe
permeability, the
factors affecting
permeability of
given type of soil
sample and
laboratory methods
to determine
permeability

OO0 Define
seepage, flow and
pheratic lines, its

application in the
field.

00000
Understand the
concept of shear
strength, shear
failure and its

HOIiintoibiiOoddtoiCioooon
000000000 0NonE

3.1 Definition of permeability,
Darcy’s law of permeability,
coefficient of permeability, factors
affecting permeability, determine
coefficient of permeability by
constant head and falling head
permeability tests and simple
problems on them, Introduction of
field methods used to determine
permeability (without numericals).

3.2 Seepage through earthen
structures, seepage velocity, seepage
pressure, pheratic line, flow lines,
applications of flow net analysis (no
numerical on flow net).

3.3 Concept and significance of
shear strength of soil, shear failure

Chalk-Board,
Hands-on,
Collaborative
Learning,
Video
Demonstrations,
Presentations.

15

CO3
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measurement of soil, field situations of shear
laboratory failure, factors contribute to shear
methods. strength and shear failure of

cohesive and cohesionless soils,

strength equation for purely

cohesive and cohesionless soils,

Laboratory methods: Direct shear

and Vane shear test.
0000000 OO0 OI0000000toonooooo0n Chalk-Board, 15 CO4
Determine the total | 00000000000000000000 Hands-on,
and effective 4.1 Definition and meaning of total Collal?oratlve
stresses in soil & stresses, effective stresses, pore L§arn1ng,
their significance. | water pressure on soil under gldeo :

. ) ... emonstrations,

000000 Suggest | different loading conditions, Presentations.
the parameters to | Principle of effective stresses,
determine bearing | Importance of effective stress in
capacity of given | engineering problems.
soil sample, see the| 4.2 Concept and significance of
demonstration on | Bearing capacity, ultimate bearing
field. Determination | capacity, net safe bearing capacity
of bearing and allowable bearing pressure,
capacity of soil, factors affecting bearing capacity,
analyse the effect | Introduction to Terzaghi’s analysis
of water table on | and assumptions made, effect of
bearing capacity of | water table on bearing capacity.
soil. Introduction to concept of field test:

plate load test and standard

penetration test (not to perform in

labs) ( no numerical problems).
0000000 Describe | OOIIINIOIOOOO0000ICMN0ONCOIOO0N Chalk-Board, 15 CO5

compressibility
and settlement of
soil.

LU0 Describe
compaction in
given situation,
suggest relevant
compacting
technique for given
soil type.

000I00IiioDooton

5.1 Describe compressibility of soil,
settlement of soil: Initial, Primary
and Secondary settlement. Total
settlement for different structures as
per BIS.

5.2 Concept of Compaction,
purpose of compaction, field
situation where compaction is
required, factors affecting

Hands-on,
Collaborative
Learning,
Video
Demonstrations,
Presentations.
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00000 Describe | compaction, Compaction curve,
consolidation in a | Optimum moisture content-

given soil type. maximum dry density, Zero air void
(000000 Describe | 1ine, standard proctor test and

soil stabilization, | modified proctor test as per IS code,

suggest relevant Field methods of compaction:

method for rolling, ramming and vibration and
stabilization of suitability of various compaction
given soil. equipments- smooth wheel roller,

rammer and vibrator. Compaction
control: methods to measure field
density by core cutter method and
sand replacement method, analyze
role of engineer for compaction
control in embankments.

5.3 Consolidation: Fundamentals,
normally and over consolidated soil,
Time rate of consolidation,
coefficient of consolidation,
Compression Index and
compressibility characteristics of
soil (simple numerical problems).

5.4 Concept and necessity of soil
stabilization, different methods of
soil stabilization: mechanical
stabilization, lime stabilization, fly
ash stabilization.

I DOOobobooobl gdbobiool bbbl bl oo gl bobobioooo T
uoguibtobooboioboooon

00 | D000Iooiooiotiiootoooooon O000000000I0D000IC 000 O0mam| O000o
D00 O00oniooiooioioomnoogo IR o A A oo | OO0
1 | 0O Find water content of | *Determination of water content by 3 2
given soil sample. oven drying method as per L.S.
2 | UOUID Implement Pycnometer | *Determination of water content and 6 2
method for determining water | specific gravity by Pycnometer as per
content and specific gravity. LS.
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3 | UOUD Find field density, dry *Determination of field density and
density of soil by using core dry density by core cutter method.
cutter method, apply its
application in compaction of soil.

4 | JUOIOFind field density, dry *Determination of Field density and
density of soil by using sand dry density by sand replacement
replacement method and apply its | method.
application in compaction of soil.

5 | UOUIOIFind Plasticity index *Determine liquid limit and plastic
using liquid limit, plastic limit limit of soil along with plasticity
and plot A line using plasticity Index and plot in graph with
Index. representation of A line.

6 | UUUN Find Cu, Cc and find type | *Determine grain size distribution of
of soil sample using particle size | given soil sample by mechanical sieve
distribution curve. analysis. Also plot particle size

distribution curve.

7 | OO0 dentify type of given soil | Identify type of soil:
sample. a) Fine or coarse grain soil,

b) Textural classification,
c) As per Indian Soil Classification
system.

8 | UUUIIIFind Permeability in Determine coefficient of permeability
given soil sample. by constant head test

9 | 0O Find Permeability in Determine coefficient of permeability
given soil sample. by falling head test

10 | OUOIUD Find shear strength for | Determine shear strength of soil by
given soil sample. Direct shear test.

11 [ OUOMU Find shear strength for | Determine shear strength of soil by
given soil sample. Vane shear Test.

12 [ JOOI00 Find MDD and OMC, | *Determination of MDD and OMC

draw compaction curve for given
soil sample.

by standard proctor test of given soil
sample.

0I00IOut of above suggestive LLOs -

"' Marked Practicals (LLOs) are mandatory.
Judicious mix of LLOs is to be performed to achieve desired outcomes.
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Li000oo0iooodioeood

1.
2.

Collect data from at least four sites and identify type of soil.

Visit a highway construction site, see the compaction process and compaction method

used at site. Find MDD and OMC and draw compaction curve for the soil.

Visit a highway construction site, identify the consolidation process used at site.

Visit a construction site where a plate load test and standard penetration test is being

performed make a report.

Find permeability of soil in field, compare permeability in different type of soil.

If any such construction is not available during this ongoing course, the students can see

the demonstration videos from various open-source web portals.

{0000 Student should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments
should be solved by individual students and corrective actions should be given by course
teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.

piiigbdoouuoiguibb bbby obiouoioobbnbiioboigoo

i O 1t A (010000001
Il 000
1 | Thermostatically controlled oven to maintain temperature of 110-115 C. 1,3,4,5,12
2 | Pycnometer capacity 1Kg with plastic cone, locking ring and rubber seal. 1,2
3 | Core cutter apparatus- cylindrical core cutter of steel 100m dia* 127.3mm 3
high with 3mm wall thickness be leveled at I mm. 14
4 | Sand replacement apparatus as per IS. 5
5 | Casagrande liquid limit apparatus as per IS. 6,7,10,11
6 | Mechanical sieve shaker carries up to 7 sieves of 15 to 20 cm dia as per IS. 8
7 | Constant head permeameter as per IS. 9
8 | Falling head permeameter as per IS. 10
9 | Direct Shaer Test apparatus as per IS. 11
10 | Vane shear test apparatus 12

Proctor comptometer for light compaction as per IS.
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pooiioooobododl ot ooooo? ol gobooooorl ghbbooor Ol gtputbb oo
O0dobpiiotiibioniddddino

nm| oo COmooo Q0o0On | Opooomoo 100000
Wi Hnii 00000 | Omoiioonmo
1 | T [Introduction to Geology COl1 04 10
2 | I | Physical and Index Properties of soil. CO2 15 25
3 | III | Permeability and shear strength of soil. CO3 15 20
4 | IV | Effective stresses and bearing capacity of soil CO4 15 25
5 | V | Compressibility and stabilization of soil CO5 15 20
L i il [N
I0MIooOooooooomoimUigodoigioooon
R M R R
Ooom oo 0ao0 0ooo | bOooo 0aoo 0Ooal 0aoo
O0mo0Om (00000 | 000ooOn Dooioon (000000 | 000000000001 |- 000000+ | Omotoo
00 0000 (00000000 | CO00ioon | 0000000Pmooeononnon | Dioooodooo | Oboodioo
Qioo0oooo L0000 | Coooo 0000000m
Oooo0oo il O00I0C0O0moan
O000n000 Qoiooooo 000
000I00oOo0n
COl 3 1 2 2 1 1 3
CO2 3 3 3 3 1 2 3
CO3 2 3 2 1 1 2 2
CO4 2 2 2 1 1 2 3
CO5 3 2 2 2 1 3 3
Legends: - High:03, Medium:02, Low:01

HimuUobiibbinbboiboibodobidbigy oo
i Dooooon Loooa gooifoiUomiboibidood

1 | Punmia, B.C, Soil Mechanics and Laxmi Publications Pvt. Ltd., 2017.
Foundation Engineering

2 | Ramamurthy, T.N. | Geotechnical Engineering S Chand and Company Ltd., New
& Sitharam, T.G. Delhi
3 | Urthy, V.N.S., Textbook of Soil Mechanics | CBS Publishers 2007
and Foundation Engineering
4 |Arora K.R Soil Mechanics and Standard Publishers and Distributors,

Foundation Engineering new Delhi. 2002
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a0a O10omoooooom 000000000

1 | https://youtu.be/HFJXxSJb9sI?si=dygcVHc- Introduction to Geology
WyDGtFkV

2 | https://youtu.be/FWpehg7NZWk?si=4BTIKG | Physical and Index Properties of soil.
W4fTnbggz

3 | https://youtu.be/jZ64x-Dmfes?si= gVh5i0N Permeability and shear strength of soil.
hHLykiZf

4 | https://youtu.be/EzbX8ZBdiN0?si= ZYJqt JQ | Effective stresses and bearing capacity
ZAFITTS of soil

6 | https://youtu.be/NzyAiTKri7k?si=xUSGr1SV | Compressibility and stabilization of
gatRQSql soil

JOI0ON Teachers are requested to check the creative common license status/financial
implications of the suggested! !

soskoskokok
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00 Oooiobooodo

Diploma holders in Civil Engineering will be required to supervise RC Construction and
fabrication. They may also be required to design simple structural elements, make changes in
design depending upon availability of materials (bars of different diameters). This subject thus
deals with elementary design principles as per [S-456:2000 code.

0ol OO obobidibboudobiudoogao

Analyze the designing & detailing of various Reinforced concrete structural members using
relevant methods based on practices of IS 456-2000 code.

0ol Ogobibibdtigbbooiboigbbb oo oo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:

CO1: To understand the concepts of Reinforced cement concrete with designing methods of
reinforced cement concrete structures i.e. beams, slabs, columns etc. according to the
provisions of IS code.

CO2: Analyze the structural behavior of the given singly reinforced concrete beam section by
using Working stress method with showing reinforcement detailing.

CO3: To understand the concept of Limit state method design of reinforced concrete structures
with analysis of block diagram of stresses & ductility detailing.

CO4: Analyze the structural behavior of the given singly & doubly RC rectangular beam
sections by showing reinforcement detailing and also understand the importance of
flanged beam & analyze T-beam.

COS5: Analyze the structural behavior of One-way slab & Two-way slab with its reinforcement
detailing by using limit state method and to be able to analyze the axially loaded short
column of different types of sections.

CO6: To be familiar to basics of pre-stressed concrete for structures carrying heavy loads.
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00| 0O0000Oo0hodoon O000I0000000000000000 000000000 il
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1 | UOOI0IN Understand | DOINI0T DOIO00000OO! OOOOOD | Chalk-Board, 10 |COl1
the concept of RCC. | DUUOOOOO Hands-on,
OOUI U0l Explain 1.1 Concept of Reinforced Eg;lri?gratwe
RCC materials and Cement Concrete (RCC). Video &
grades i.e. Concrete 1.2 Materials used in RCC: Demonstrations,
& Steel. Presentations.

OOl UI00 Explain
various types of
loads working on
structures with their
loading
combinations.

000100 To
Understand concept
of Working stress
method along with
concept of Limit
state method.

OO00OI0I0 Enlist
Types of shear
stresses and shear

reinforcements as per
IS code.

0O0I00 Enlist
provisions for Bond
and development
length for RCC

structures with hooks
& bends.

1.2.1 Concrete and it’s grades,
1.2.2 Reinforcement materials:

1.2.2.1 Suitability of steel as
reinforcing material,

1.2.2.2 Grades of steel,

1.2.2.3 Properties of mild
steel and HYSD steel.

1.3 Loading on structures as
per IS-875:1987 code.

1.4 Methods of RCC design:

1.4.1 Concept of Working
stress method.

1.42 Concept of Limit state
method.

1.5 Shear:

1.5.1 Shear as per IS:456-
2000:

1.5.1.1 Shear stress: Nominal
shear stress, Design shear
strength of concrete and
Maximum shear stress.

1.5.1.2 Shear reinforcement:
Vertical stirrups, Bent up
bar along with stirrups
and Inclined stirrups.

1.6 Bond and Development
length as per 1S:456-2000.
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000000 Understand | OO00000000000000000000000¢ Chalk-Board, 10 |CO2
assumptions of (o R W R Hands-on, .
working stress L00uoao Collal?oratlve
method, Es & Ec, 1., | 2.1 Working stress method: %ﬁgmmg,

1, T Ccurve & Basic assumptions, modulus of | < cO :
modular ratio. elasticity, stress-strain curve, Demons‘qatlons,
OOUIO0 Differences | permissible stresses and modular Presentations.
among Balanced, ratio.
under—r.einforced and | 2.2 Types of RC sections:
over-reinforced Balanced, under-reinforced and
sections. over-reinforced sections.

AN DDD]D Analyze RC |23 Analysis of RC sections:
section with Neutral axis, percentage of steel,
explanation of Neutral | |ever arm and moment of
axis, % Ast, Lever resistance.
arm, M.O.R. o 2.4 Designing:

EIDIIDIUD]EHDeS;geISHg 1241 Design of a singly RC

'Ly Supp rectangular beam by using
singly RC rectangular Working stress method
beam with ductile ’
detailing. 2.4.2 Showing sketches of

reinforcement details.

00000 Explain OOII00IOIO oo o00bolon Chalk-Board, 10 [CO3
detailed concept of 000 Hands-on,
Limit state method of | 3 1 [ntroduction to Limit state | Collaborative
RC design with concept: Learning,

I . Vid
Enderstandmgs of 3.1.1 Limit state of Collapse 1€e0 .
exural & l Demonstrations,
serviceability (Flexure), Presentations.
combinations. 3.2 Assumptions made in Limit
000000 Understand | state method (in Flexure).

the basic assumptions
in Limit state method
as per IS codes.

OO0 Identify the
Characteristic strength
of concrete and
yielding strength of
steel with factor of
safety also.

3.3 Characteristic and design
values:

3.3.1 Characteristic strength of
materials,
3.3.2 Design load,

3.3.3 Partial safety factors for
materials and loads.
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0O0I0D Explain
relationship between
stress & strain for
concrete and steel
with formulate the
stress block diagram
for compression and
tension.

OO0 Explain
reinforcement
provisions for
ductility of beam &
column against
seismic loads
according to IS

3.4 Stress-Strain relationship for
Concrete and Steel with stress
block parameters.

3.5 Ductile Detailing:

3.5.1 Reinforcement Provisions
for RC Structures as per IS code
13920:

3.5.1.1 Beam,
3.5.1.2 Column.

13920:1993.
00000 Understand | OO0000010000000000000000 Chalk-Board, 15 | CO4
the basics of a singly | grpmmomoINIONOIODoO: Hands-on,
RC beam section. 4.1 Introducti £ Singl Collaborative
. . . ntroauction o mngly Learnin ,
UULEL Designing a | yeinforced beam. Video S
simply supported and o .
cantilever singly RC 4.2 Designing: Demonstl.ratwns,
Presentations.

rectangular beam with
showing its ductile
detailing.

000100 Analyze RC
section against
shearing, deflection &
development length
with provisions in IS
code.

000100 Understand
the basics of a doubly
RC beam section.

OO0 Designing a
simply supported
doubly RC rectangular
beam with ductile
detailing.

4.2.1 Design of a singly
reinforced rectangular beam for
flexure by using Limit state
method,

4.2.2 Showing sketches of
reinforcement details.

4.3 Checks for a beam as per IS
code:

4.3.1 Shear,
4.3.2 Deflection,
4.3.3 Development length.

4.4 Doubly Reinforced Beam:
Introduction and necessity of
Doubly reinforced beam.

4.5 Designing:

4.5.1 Analysis and Design of a
simply supported doubly
reinforced rectangular beam

139




00000 Understand
the basics about a
flanged beam with
effective flange width
& width-depth of web
section.

OOdidid Analyze
singly RC T-beam
section with
explanation of Neutral
axis & M.O.R.

for flexure by using Limit state
method,

4.5.2 Showing sketches of
reinforcement details.

Flanged beam:

4.6 Introduction to T-beam and
L-beam,

4.6.1 Dimensions of a T- beam:
4.6.1.1 Dimension of flange,
4.6.1.2 Dimension of web,

4.7 Analysis of a T-beam:
Neutral axis and Moment of
resistance.

000000 Explain
structural behavior of
slabs with its types.

U000 Designing a
simply supported RC
one way slab with
showing its
reinforcement
detailing.

00000 Designing a
simply supported RC
two way slab with
showing its
reinforcement
detailing.

00000 Explain
structural behavior of
columns with its

types.

OO0 Learn about
effective length of a
column.

000000 Enlist the
types of reinforcement
bars in

A
000000

5.1 Introduction:

5.1.1 Types of Slabs,

5.1.2 Load distribution in slabs.
5.2 Design of One way slab:

5.2.1 Analysis and Design of a
simply supported slab spanning
in one direction for flexure by
using Limit state method,

5.2.2 Checks for one way slab as
per IS code,

5.2.3 Showing sketches of
reinforcement details.

5.3 Design of Two way slab:
5.3.1 Designing a simply
supported two way slab (corners
are not held down) for flexure by
using Limit state method

excluding Torsional
reinforcement provision,

5.3.2 Checks for two way slab as
per IS code,

5.3.3 Showing sketches of
reinforcement details.

Chalk-Board,
Hands-on,
Collaborative
Learning,

Video
Demonstrations,
Presentations.

15

CO5
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a column & their
specifications
according to IS codes.

OO0 Designing an
axially loaded short
column with showing
its reinforcement
detailing.

Columns:
5.4 Introduction:
5.4.1 Types of columns,

5.4.2 Causes for reinforcing a
column.

5.5 Effective length of a Column
as per IS: 456- 2000.

5.6 Reinforcement in a Column
with specifications:

5.6.1 Longitudinal
reinforcement,

5.6.2 Lateral/Transverse
reinforcement with Spiral &
Helical bars.

5.7 Designing:
5.7.1 Analysis and Design of an

axially loaded short column by
using Limit state method:

5.7.1.1 Column in Rectangular
section, Square section and
Circular section.

5.7.2 Showing sketches of
reinforcement details (Sectional
elevation & Plan).

00000 Explain Pre-
stressed concrete and
pre-stressed materials.

OJO0OI0I0 Enlist the
merits & demerits of
Pre-stressed concrete

over RCC.

OUUI0INUnderstand
Pre-Tensioning &
Post-Tensioning
Method of pre-
stressing.

00000 Explain
various losses during
Pre-stressing of a
structure.

O000000100000000000DOI00Do000O
6.1 Introduction:

6.1.1 Basic concepts of Pre-
stressed concrete,

6.1.2 Materials used in Pre-
stressed concrete.

6.2 Advantages and
disadvantages of Pre-stressed
concrete.

6.3 Pre-stressing methods:
6.3.1 Method of Pre-Tensioning,

6.3.2 Method of Post-
Tensioning.

6.4 Losses in Pre-stressing.

Chalk-Board,
Hands-on,
Collaborative
Learning,

Video
Demonstrations,
Presentations.

04

CO6
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0 o o

Collect the information of Indian Knowledge System (IKS) given in IS code 456-2000
for RC structural designing.

Prepare charts of stress-strain curves & obtain structural stability of beams, slabs and
columns according to limit state method.

Several Numerical problems on Beams, slabs & columns (of rectangular, square and
circular cross section) for designing RC section.

Draw sketches showing reinforcement detailing of different RC structures.

Enlist merits & demerits of pre-stressed concrete over reinforced concrete with pre-
stressing methods.

Enlist designing steps/procedures for Beam and Slab designing.

Note: Student should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments
should be solved by individual students and corrective actions should be given by course
teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.

Ul ooooodoobl goibooboool Lol bobodogur bouooodr L odpdoogoobo

]

Omoom C0ooooor QIoioonuibitino | - Dooo

Hl Lo (10000 |0monoomdo

1| I [ Introduction to Reinforced Cement Concrete COl1 10 15

2| II | Singly Reinforced Beam (Working stress method) | CO2 10 15

3 | III | Limit State Method of Design CO3 10 20

4| IV | Design of Beams CO4 15 20

5| V [ Slabs And Columns CO5 15 20

6 | VI | Pre-stressed Concrete CO6 04 10
L i a0 [N
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Ooom 0ooo 0Oo0 OO0 | 0Oooo oo 0O 0aoo
0000 OUliom | ooodibd 0odiodo (0ol ) 0ooioooooor - 00000oo?. - oodiogd
00 0000 (0000000 | DO00iooo | 0000000Pmooeonotmon | Qboooodooo | 0boooioo
Qioo0oooo Q0000 | Coooo 00000000
Ooooioo il 000000000
00000000 Qoiooooo 0og
00000oOo0n
COl 2 2 2 3 2 2 2
CO2 3 3 3 2 2 1 3
CO3 2 2 2 1 1 1 2
CO4 3 3 3 2 3 2 3
CO5 3 3 3 2 2 2 3
CO6 2 2 1 1 1 1 2
Legends: - High:03, Medium:02, Low:01
(N
Wini 000000 nooan 000mnooo
1 | Punmia, BC Reinforced Concrete Standard Publishers, Delhi
Structure Vol 1
2 |Ramamrutham S. | Design and Testing of Dhanpat Rai and sons, New Delhi
Reinforced Structures
3 | Gambhir, M.L. Reinforced Concrete Design | Macmillan India Limited
4 | Singh, Birinder RCC Design and Drawing | Kaption Publishing House, New
Delhi
5 | Singh, Harbhajan | Design of Reinforced Abhishek Publishers Ltd.,
Concrete Structures Chandigarh
6 |Mallick, SK; and | Reinforced Concrete Oxford and IBH Publishing Co, New
Gupta, AP Delhi.
7 | Singh, Harbhajan | Limit State RCC Design Abhishek Publishers Ltd.,
Chandigarh
8 |H. Nilson, David | Design of Concrete McGraw Hill Publishers Ltd.
Darwin & Charles | Structures
W. Dolan
9 |James K. Wight Reinforced Concrete: Pearson Education Limited

Mechanics and Design
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1 | https://www.youtube.com/watch?v=yvU8GOT | Introduction & Basic Design Concepts
Iptl&list=PLI9RcWoqXmzaKAMBJsHDZYz | for RCC
MPpbFaVWE8TO0

2 | https://www.youtube.com/watch?v=AHIIMX1 | Working Stress Method for RCC
JIto&list=PLDor7 _Sna0i4nGziH8kE7Z3 291 | design
gl67k&index=1

3 | https://www.youtube.com/watch?v=lcuwL8Me | Ductile Detailing of RC (IS:13920)
TzQ

4 | https://www.youtube.com/watch?v=1rU8FHs | Limit State Method: Important steps in
MCg&list=PLnpFKfeR1i gZjCvMaFJh2A0y2 | analysis of RCC beam; Moment of
HYqwulq Resistance using [S456-2000

5 | https://www.youtube.com/watch?v=216daaNu | Singly Reinforced Beam -
uEs&list=PLjJwBYxz7Cymw3SLZdbMW2fl | Explanations & Derivations
BtURfH-D &index=1

6 | https://www.youtube.com/watch?v=I1fAK pd | Doubly Reinforced Beam - Moment of
7zk&list=PLjJwBYxz7Cymw3SLZdbMW21IB | Resistance Problem
tURfH-D &index=3

7 | https://www.youtube.com/watch?v=hBhl1ZGq | Slab designing
Nlo&list=PLdv-DIi3YU8IpSuBqM-
xtyHj93NJ y-WY &index=3

8 | https://www.youtube.com/watch?v=ZjBTG79 | Design of Reinforced Concrete
wOO0U Columns

9 | https://www.youtube.com/watch?v=dcua9kbM | Pre-Stressed Concrete

Lx8

[JUI0X Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students.

sk skosk ok
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00 0ooigoooo

This Course is to ensure that civil engineering students are well-equipped to meet the
technological demands of the profession. By integrating computational tools into the
curriculum, this course enhances students ability to design, analyze and manage infrastructure
projects with precision, efficiency and innovation. Furthermore, it ensures that students are
prepared for the digital transformation of the civil engineering field and can contribute
effectively to the design and management of sustainable, resilient infrastructure in the future.

oo fhoobtobmbobbbbobiooobbobbigboob o

Technically proficient, adaptable and capable of using digital tools to enhance engineering
design, analysis and project management.

0ol Ogobibigdbiibbooibgiobbbourb oo

Student should be able to achieve and demonstrate the following COs on completion course-
based learning.

CO1: Understand the introduction of CAD and user interface.

CO2: Use different CAD commands to draw and modify in CAD.
CO3: Use advance drawing technique for 3D modeling basic in CAD.
CO4: Able to plot and print the drawings on desired size and scale.

COS5: Understand various latest software applications in Civil Engineering and use of Al tools.

145



o o

O 00000000I000000mOooooan 0000000000
a0 OooOomoooo 0 O0000o0aan
00ooomoio oo N 00000000000
1 | PRACTICAL O T A A I A YA T O =1 B
COURSE 00 0000000000000I00000000 History, Demonstrations,
applications and importance of AutoCAD in civil Qhalk—Board,
engineering. Site/Industry
1 00000000000000000 Understanding the Visit,
i Presentations
interface, menus, toolbars and workspaces. (PPT’s)
I 00000M000DIOD0I0ODNICartesian coordinates (X, Coopera’uive /
Y, Z), absolute, relative and polar coordinates. Collaborative
I OD000ODI000IO0DOIODIO00odI0o0mStarting a Learning,
new drawing, opening and saving files. Case study
« Drawing Setup: Units, drawing limits and scale | Etc.
settings.
I 0000000000 Line, circle, rectangle, arc,
ellipse, polyline and spline tools.
11 D00D0000IOo0niZoom, pan and view
manipulation.
I UoloirIooioiidooOOiEnd, midpoint, center,
intersection, etc.
2| PRACTICAL (0 0 Visuals,
COURSE 00 0000000I0000000000 Grid, snap, ortho mode, Demonstrations,
polar tracking & object snaps for precise drawing. Chalk—Board,
0 OOM0O00000000Trim, extend, fillet, \S;.te./t Industry
chamfer, stretch, move, copy, rotate, mirror, s,
Presentations
offset, scale etc. (PPT’s)
I UI0DIOD000O0 Creating and managing layers, Coopera,ltive /
layer properties and assigning objects to layers. Collaborative
I 0000000000000 Inserting text, Learning,

[

1l

1l

dimensioning and modifying dimensions (linear,
angular, radius, diameter).

0000000 Creating hatch patterns, modifying
hatch properties and working with solid fills.

HI0000000ID0INI0000I I Creating and inserting
blocks, working with external references (X
refs).

0000000 UDdNiooIdiIModifying object
properties and working with block attributes.

Case study Etc.
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PRACTICAL 8 T Visuals,
COURSE O 000000I000mo Demonstrations,
y 0000000000000000I0000: Polyline, spline, Chalk-Board,
rectangle and ellipse with specific properties. g/l_te_{[ Industry
) . isit,

y DDDDDDDDDDD_DDDDUQDD DDDD.D: Array, align, Presentations

join, explode and editing polylines. (PPT’s),

y UO00IODIOOIMIOO0UM: Introduction to 3D Cooperative/

modeling, isometric views and 3D workspace. Collaborative

y 000000000I0000O0000: 3D shapes, extrude, Learning,

revolve, loft, sweep and 3D Boolean operations. | Case study Etc.

y QI0O000000I000000000I00ICI0000: 3D visual

styles, viewports, lighting and rendering models.
y 00000000001 00000000: Applying materials and
textures to 3D objects, rendering with different
styles.
PRACTICAL | OONOOOIODINOOO0O00TONOOOODDDOIO0ID0DO Visuals,
COURSE T 0000000I00000I0000I0000000Organizing Demonstrations,
drawings into layouts, managing viewports and Chalk-Board,
scaling. Site/Industry
) Visit,

il DD.DDD']DDDDDDDDDDDDDDDD 'Settmg up plot styles, Presentations
printing to scale, exporting to PDF and other (PPT’s)
formats. Cooperative/

I DIDIODI0OIODIConfiguring printers, selecting Collaborative
paper sizes and adjusting plot parameters. Learning,

[ 0I00I00000000 Applying all the learned Case study Etc.
techniques in a final project that includes the
creation of a civil engineering drawing set (site
plan, road design, structural detail, etc.).

00 0I00I000I00Io0DI00o000000M00I Presenting the
completed drawing set and project work for
assessment.

PRACTICAL | OONOOO000CIO0CO0ODOIDODIOD00IIC00O0NONC000D Visuals, Demo
COURSE 00000000000 Chalk-Board,
[ For drafting and modeling like Micro station, S¥te'/lndustry
) i Vistt,
Smart sketch, Revit, Inroads, Speedicon, Presentations
Triforma, ZCADD, BIM etc. and use of Al Tools Cooperative/

0 For analysis like STADPRO, GTSTRUDD, Collaborative

Tekla, SDS2, Auto CAD plant 3D-2019 and use | Learning,

of Al Tools.

Case study Etc.
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il 000000ID00000000 A A 00| d0moo
a0 Ho0D0O0ooOom OII0I0000DOIOO000I00n 00l | Dooan
0ilboo0ooibOo 0000Ob0Nuooooooim oo ool ooo
1 | UOOIOI Demonstrate the Principles of CAD by exploring its - 1
ability to understand and introduction, real-world applications and
apply the principles of CAD | advantages in design and construction, while
by exploring its using CAD software to create precise and
introduction, real-world efficient design solutions. Assignment on
applications and advantages | introduction, Applications & advantages of
in design and construction, | CAD.
while using CAD software
to create precise and
efficient design solutions.
2 | UOOI0I Develop R A S 2
proficiency in using CAD 1 Set the initial view.
software by setting initial 2. Use of Draw command.
views and applying draw, 3. Use of Edit command.
edit and modify commands, | 4 Use of Modify command.
while accurately applying | 5. Apply dimensions.
dimensions to create and | mynyyNoImomoNOOI0DNoOI
refine technical drawings. i
00000010000 oo0ononan
LI00 To prepare a simple house layout using
all above tools.
U000 Draw a simple one-room plan with:
Walls (Line & Rectangle), Door (Arc),
Window (Line), Columns (Circle), Boundary
(Polyline) by Using: Proper units, OSNAP,
Zoom & Pan etc. and save the drawing.
00000000 Omooo0omnomoan
LI To prepare a simple house layout using
drawing and editing tools.
U00UIIStudents will draw a simple house plan
using: Layers, Blocks, Dimensions, Hatch,
Text, Editing commands, Precision tools etc.
3 | OOOI0I Demonstrate the O 10 3

ability to create detailed
architectural drawings,
including 2BHK floor
plans, elevations, sections

1. Drawing of 2BHK—Plan of building,
Elevation, Section. Isometric view of any
object, etc. using CAD software

2. To Draw 3D Object.
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and isometric views of
objects, using CAD
software.

IO To prepare a simple house layout using
advanced drawing and 3D modelling basics.

O0000Create a 3D model of a single-room
building using: Polylines, Extrude, Layers,
Materials, Lighting, Rendering etc.

OO Create accurate and
detailed drawings for civil
engineering, RCC and
STEEL structures using
CAD software, ensuring
proper design and
construction standards.

HOooiotiboobotooiionioroditomion

To prepare, drawing for any civil engineering
RCC/Steel structure and plot the drawings on
desired size and scale using any available
CAD software.

0 T
(A

[JIOD Prepare a Complete Civil Drawing
Project for Final Review and Presentation to
present drawings professionally.

00000 Students must prepare: Site Plan, Road
Layout, Building Plan, Structural Details
(column, footing, beam).

By Using: Layers, Dimensions, Hatching,
Blocks, Layouts, Plot settings. Each drawing
must be placed in separate layouts.

JOOIUPrepare a General
Arrangement Drawing (GAD)
to illustrate services details
such as furniture arrangements,
electrical points, water lines
and drainage lines, ensuring
clear layout & functionality.

To prepare General Arrangement drawing-
GAD 2D & 3D drawings to show services
details (such as furniture arrangements,
electric points, water line, drainage line) and
plot the drawings on desired size and scale
using any available CAD software.

UOO0IUnderstand various
civil engineering softwares
for drafting, modeling and
for analysis

Demonstration of various civil engineering
softwares :-

000I0000000IE00IO000NComOm L Oooamoo0D
Micro station, Smart sketch, Revit, Inroads,
Speedicon, Triforma, ZCADD, BIM etc. & use
of Al Tools.

0000000000000 O0000ino0ll STAADPRO,
GTSTRUDD, Tekla, SDS2, Auto CAD plant
3D-2019 etc. and use of Al Tools.

[0000IOut of above suggestive LLOs —
All drawings must be presented in a professional manner to the course teacher for evaluation.
Judicious mix of LLOs is to be performed to achieve desired outcomes.
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LI000I00000000

. 2BHK Residential Floor Plan Design.

. Design of a Small Single-Storey Building
. RCC Beam and Column Detailing

. Site Layout Plan for a Small Building

. Structural Detailing of a Staircase

. Building Elevation and Section Drawing

. Landscape Design with AutoCAD

. 3D Model of a Small Residential Building
. Plot field data of surveying in AutoCAD

Qoooooom
1. Create a detailed 2BHK residential floor plan using AutoCAD

2. Create an elevation of a building based on the floor plan you created in Assignment 1.
This will represent the exterior view of the building.

3. Create a section view of the building to show the interior details, such as floor levels,
ceiling heightand wall structure

-+ Create a basic 3D model of the 2BHK residential building using AutoCAD.

5. Prepare a General Arrangement Drawing (GAD) for a construction project that shows the
layout of the building with utilities and furniture.

{0000 Student should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments
should be solved by individual students and corrective actions should be given by course
teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.
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0 DoOoorng Loin0oom
tl Oooino

1 | Drawing/drafting & Modelling Software’s like Auto CAD, Micro station, Smart 1-6
sketch, Revit, Inroads, Speedicon, Triforma, ZCADD, BIM etc.

2 | Civil Engineering Analysis Software’s like STADPRO, GTSTRUDD, Tekla, 1-6
SDS2, Auto CAD plant 3D.

3 | Computer Systems with graphics enabled for use of various design, drawing & 1-6
analysis software’s.

4 | Colored plotter 1-6
Colored printer (laser) 1-6

piiinpooobtdbdl ot ooooo? ol gobogooorl ghbooour gl gtputbb oo
Odiubpiiotitibioiudduino

Omoon OO0 Q0000 0oooomo| - Ooooo
i 0oo | 0O00oo |dmotoommo
1{ I |Introduction to AutoCAD and User Interface COl1 04 -
2| II | Drawing and Editing Tools CO2 10 -
3 | HI | Advanced Drawing Techniques & 3D Modeling Basics| CO3 10 -
4 | IV | Final Project, Plottingand Printing CO4 16 -
5| V |Study of latest software’s used in Civil Engineering | CO5 08 -
Ly ao -
O Y W W WY
N A
qoomm 0ooo 0Oo0 0ooo | bOo0 0aio 0O 0000
0000 0o (00000 | 0000oOn Dooioon (000000 | O0Didooononl | Doooooo | Omoooo
00 0000 (0000000 | DODooooe | 000000t o00ooooom | Uibooo - | 0ooooioo
Qiooiomoo 000 | Ooooo 000000amn oao
Ooooioo il 000000000000
10000000 Qoiooooo O000000Ooan
COl 3 1 2 2 2 3 3
CO2 3 1 2 2 2 3 3
CO3 3 1 2 2 2 3 3
CO4 3 1 2 2 2 3 3
CO5 3 1 2 2 2 3 3

[00000OMND High:03, Medium:02, Low:01
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1 | Elliot J. Gindis The AutoCAD Workbook Elsevier, ISBN-13: 978-0128040901

2 |Brian C. Benton | Mastering AutoCAD 2023 Wiley, ISBN-13: 978-1119778838

and AutoCAD LT 2023

3 |D. S. Kumar AutoCAD 2021: A Problem- | Khanna Publishers,
Solving Approach ISBN-13: 978-9386173436

4 |[R.K. Bansal AutoCAD for Civil Laxmi Publications, ISBN-13: 978-
Engineering 9380386131

I A 0 A | [

Wi OI00000000 [0000000e0
1 | www.cadtutor.net CAD tutor
2 | www.cadlearning.com CAD learning
3 | https://www.autodesk.com/education/free- AUTODESK official website
software/autocad

UOIOID Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students.

seskoskosk sk
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00 Dooooboodo

Efficient network of road and rail’s is the symbol of development of any nation. Highways are
one of the most common, effective and economical mode of transportation as it provides door to
door service and connects to inaccessible parts of the country. Highway and Railway
engineering deals with design, construction and maintenance of roads, rails in this course
whereas airport engineering deals with the basic understanding of the terminology used in
aviation sector from civil engineering aspect. The basic requirements of efficient transportation
are speed, safety and comfort. It is essential for Civil engineering diploma students to acquire
the knowledge of this course.

00 fhOobddhrbgbbbbotbmoooogbbidbdobog oo

Undertake the construction of the given type of pavements (Roads), construction of Rails
including its maintenance.

000 OOobibibotdbobbooiboiobbbuorb oo

Student should be able to achieve and demonstrate the following CO’S on completion course-
based learning.

CO1: Understand the significance of highway engineering, key agencies involvedand the role of
Roads in national development and basics concepts of airport engineering.

CO2: Apply road geometrical principles to highway design, including understanding key
elements Like sight distance, curves, camberand cross-sections.

CO3: Identify and describe various road materials, their propertiesand their application in the
Construction of both flexible and rigid pavements.

CO4: Apply knowledge of construction techniques for different pavement types and materials
and understand the special challenges of hill roads.

COS5: Recognize the importance of road drainage, maintenance practicesand construction
equipmentand understand the basic concepts of traffic engineering.

CO6: Understand railway route selection, permanent way components, rail gauges, fastening
systems, sleeper and ballast functionsand modern crossing/signalling technologies for
efficient railway infrastructure.
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classification of
roads.

OUO0I0IRead and
interpret
topographical maps.
00000 Understand
the basic

considerations for
road alignment.

O00000Understand
the significance of
airport engineering.
00000 Understand
the key factors in
site selection for
airports

8
o IRC (Indian Roads Congress)

o CRRI (Central Road Research
Institute)

o MORTH (Ministry of Road
Transport & Highways)

o NHAI (National Highways
Authority of India)

100O100000000000I0nO D000
Categories and classification
based on use and traffic.

0 C0000DoooIooon

o Reading and interpreting data
on topographic maps.
8
I

o Road alignment in plain and
hilly areas, environmental and
technical factors.

J000000iIbooidinboon
Ooogoooinan

il

il

il

00| 0000000000000 H0000000I00000001000000! 0000000000 ool | 0O
00| OOId0dDoNOooOon QiI0I000000I0D000000n 00000001 il
0oooomonOo . 00000000000 | CO00o0T)

1 | 00000 Understand | OOII0I00I000000C00NDIDIODOOO0ON | Visuals, g8 |COl1

the significance of 0 Demonstrations,

highway engineering | o7 gpoInOITDOIO00a Chalk-Board,

in national OOTOTITO0Role in infrastructure | 311 MUY

development. and transportation development. e

; ) Presentations

00000 Understand | Introduction to various modes of (PPT’s)

the fupctipns of key trar.lsportati.on like Highway, Coop er;tiv o/

agencies involved in | Railway, Airway and Ropeway Collaborative

hlgl.lway. types,' advant'ages and challenges Learning,

engineering. associated with ropeways, Case study Etc.

000000 Understand | Government of India initiatives for

the IRC development of ropeways.
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Aviation transport scenario in
India, factors influencing
airport planning and design.
Basic knowledge of aircraft
characteristics and airport
layout.

O]
Zoning laws, wind rose
diagram, runway, taxiway,
terminal building, apron basics,
safety considerations and basic
design parameters for runway
design.

00000 Understand | DOIND0NO00O0000IDI00O0000O0 | Visuals, 18 |[CO2
and apply key road Li000oiboton Demonstrations,
geometric terms. | gy yyoDIOooDIOoooo; | Chalk-Board,
00000 Understand | 0000 311:1 Industry
and apply the o Right of Way, Formation Width, Preséntations
concepts of Average Road Margin, Shoulder, (PPT’s),
Runmpg SI?eed’ Carriageway, Side Slopes, Cooperative/
Stopping Sight Kerbs, Formation Levels, Collaborative
Distanceand Passing Camber, Gradient. Learning,
Sight Distance. 00 DoDDOMoOIOooNOmooom | Case study Ete.
OOO0I0 Understand _
& apply the principles | © Average Rl%nnmg. Speed,
of horizontal and Stopplng Slght Dlstance,
vertical curves, Passing Sight Distance.
transition curvesand | Ul OUODODIOOOIOOO00I0C00OMIO0O0
super elevation. o Horizontal and Vertical Curves,
OO0 Interpret & Transition Curves, Methods for
sketch typical cross- Providing Super elevation.
sections of roads in | () QONONNDONNIOCNOIO0IOCID
cutting and filling. ,
o Sketches of typical cross-

sections in cutting and filling on

straight alignments and curves.
0O000 Identify and | OOII00IO00000CO0I0OD0ODO0O? Visuals, 18 |CO3
describe various road | 0000000 Demonstrations,
materials. 1. Road Materials: Chalk-Board,

Site/Industry

OO0000Understand

(0]

Types of materials: Soil,
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and apply bitumen
testing methods.

0UU0I0 Compare
and contrast flexible

and rigid pavements.

00000 Understand
the California
Bearing Ratio
(CBR) test and its
significance.

0000 Describe
the process of sub
grade and sub base
preparation.

00000 Identify
and describe the
different types of
base courses.

00000 Identify
and describe various
types of pavements
surfacing materials.

00000 Identify
and describe the
materials,
construction
techniquesand
processes involved
in rigid pavement
construction.

mill

il

mill

il

il

il

Aggregate, Binders (Bitumen,
Cutback, Emulsion, Modified
Bitumen - CRMB, PMB).

Bitumen Testing:

Penetration, Softening Point,
Ductility, Viscosity tests,
Procedure and significance of
results.

N

Flexible and Rigid Pavements:
Merits, demerits and typical
cross-sections.

UOiitotititiborior oo
il

CBR test and its significance in
pavement design.

LUOitooboiobobootoon

Setting out alignment,
embankment construction,
compaction and stabilization
methods (Mechanical, Lime,
Cement, Fly Ash) Introduction
only

(i (A a{ o n ma{m  m mI

Granular Base (WBM, WMM)
and Bituminous Base
(Bituminous Macadam, Dense
Bituminous Macadam).

0oooOogodoootoon

Prime coat, Tack coat, Surface
dressing, Open graded premix
carpet, Mix seal surfacing, semi
dense bituminous concrete,
Mastic Asphalt.

1 A
Construction of Concrete Roads
as per IRC Specifications,

Visit,
Presentations
Cooperative/
Collaborative
Learning,

Case study Etc.
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Formwork, Mixing, Placing
Concrete, Curing, Joints and
Equipment used.

000000 Apply IR O Visuals, CO4
construction O Demonstrations,
techniques for 00000000000I00000 0000 gha/lﬁ—?oard,

: 1te/Indust
different pavement | - CyOOOO0D Vier o
types and materials, . . . S
while understanding | © Typical cross-sections of hill Prese’ntatmns
th al roads (cutting and filling), (PPT’s),

© opeel ~ special problems in hilly areas Cooperative/
challenges of hill P P . d Collaborative
roads (landslides, drainage, soil Learni
' erosion, snow clearance, frost Cearm:l g(i Et
> > > ase study Etc.
UUDD Apply land subsidence) Causes,
traffic engineering prevention and control
principles to analyze measures, use of geogrids and
traffic flow, geo-synthetics etc.
volumeand speed
surveysand integrate 000 Oo0O0i000i0ooodoo
road capacity and o Basics of traffic flow, volume
design and speed surveys.
considerations o Road capacity and design
000U Identify considerations for traffic
and understand the management. Concepts only
function of various | oy OOONOOOTOOONCOIOOOIDOIOON
road construction . )
equipment o Equipment used in road
construction: Hot mix plant,
Bulldozer, Grader, Roller,
Dumpers, Asphalt mixers, Tar
boilers and Road pavers.
00000 Recognize | OUIOIOOOOIDOOIOOOOIOI Visuals, CO5
the importance of L10i0oobobon Demonstrations,
road drainage 0 O00OID00000000 g.lza}f'g’oard’
systems. , 1te/Industry
_ o Importance of road drainage Visit,
UULUI Recognize work, cross-drainage works. Presentations
common road , (PPT’s),
failures. o Types of drains: Surface, Cooperative/
Subsurface, Storm water Collaborative
drains. Learning,

o Design considerations for side

Case study Etc.
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il

drains, intercepting drains, pipe
drains in hill roads.

{000 0i0n00ooong

Common road failures
(potholes, rutting, cracking,
upheaval) their causes and
remedies

Maintenance techniques: Seal-
coating, patchwork, re-
carpeting, joint repairand
shoulder maintenance

00Ul Acquire
knowledge of
railway route
selection, permanent
way components,
rail gauges,
fastening systems,
sleeper and ballast
functionsand
modern
crossing/signalling
technologies for
efficient railway
infrastructure.

R {  { m{ { [

1.

il

il

il

il

il

Introduction, Factor influencing
the railways route, description
of various types of railways
survey.

[000000000DC00noobdoooom
(0 o
0000000000000 Definition,
Types, Practice in India, Rails-
types of rails.

UOUINDO0000I0000 Rail Joints,
types of rail joints, fastenings
for rails, fish material for
sleepers.

(I000000 Functions of
sleepers, types of sleepers,
requirements of an ideal
material for sleepers.

U000 Function of ballast,
requirements of an ideal
material for ballast

000000000000t DoNo0n
Description regarding different
types of crossing/signaling
(Latest electronics operated
signal devices)

Visuals,
Demonstrations,
Chalk-Board,
Site/Industry
Visit,
Presentations
(PPT’s),
Cooperative/
Collaborative
Learning,

Case study Etc.

10

CO6
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O O0O000Ooodoor oogogoool boooooon bobl oonoooor bobooogoon m
(N Y O Y Y
a1 C000000mOonooionOo000onooan 0000000000I000000C0000 010 000000
[0 Q0000000100000 DonoOOo D0000D0nOooOoiooonOmne - | Ooo (- Do
1 | OO0 Interpret the result of *Determination of penetration value 6 CO3
penetration value test on bitumen. |of bitumen.
2 | D000 nterpret the result of *Determination of softening point of | 6 CO3
Softening point test on bitumen. | bitumen
3 | OO0 Interpret the result of *Determination of ductility of 6 CO3
Ductility test on bitumen. bitumen
4 | D000 Interpret the result of *Determination of impact value of 3 CO3
Aggregate impact test on the road aggregate
Aggregate.
5 | D000 Interpret the result of LOS | *Determination of abrasion value 3 CO3
Angeles test on Aggregate. (Los Angeles") of road aggregate
6 | OOO0MInterpret the result of CBR | *Determination of the California 3 CO3
test on soil. bearing ratio (CBR) for the sub-
grade soil
7 | OO0O0OTIdentify the components | Visit to Hot mix plant 6 CO3,
of Hot mix plant. CO4
8 | OO0 Identify the various road | Visit to highway construction site for | 6 CO3,
construction equipment’s. demonstration of operation of: CO4,
Tipper, tractors (wheel and crawler), CO5
scraper, bulldozer, dumpers, shovels,
grader, roller, dragline, road pavers,
JCB, Mixing and spraying
equipment etc.
9 | OOOO0 Identify the various A visit to Ready Mix Concrete plant. | 6 COl,
components of RMC plant. C02,CO3
10 | DOO00 Interpret the result of *Determination of Viscosity of 3 CO4

Viscosity of Tar/Bitumen

Tar/Bitumen

N8 Y O A
* Marked Practical’s (LLOs) are mandatory.

Judicious mix of LLOs is to be performed to achieve desired outcomes.
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100000000000

1. Develop a Highway Intersection Model for smooth traffic flow.

2. List the National Highways/State Highways passing through Uttarakhand & prepare layout.

3. Prepare a report of Role of MSRDC, NHAI & IRC in development and construction of roads.
4. Develop a Railway Intersection Model for Smooth traffic flow.

OooooOoom

1. Participate in RTO Safety related program and study its importance.

2. Observe construction techniques of WBM/Flexible/Rigid Road and make a power point

Presentation.
3. List new techniques and machineries used for rapid Highway Maintenance around the world.
- List new techniques and machineries used for rapid Railway Construction & Maintenance

around the world.

Note: Student should maintain a separate full-size notebook to solve the assignment given by
course teacher. Course teacher can assign above listed or similar assignments to students.
Assignments should be solved by individual students and corrective actions should be given by
course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/ activities/ assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.

OO0 I I Obooouobl tobobbodoor bhbiogoodr I thbbbogooool o ooooo [

0000O00010000100ao

[t L 0 A Hoio0o0oon

i 0o0monn

1 | Penetration value apparatus as per BIS Complete with all accessories. 1

2 | Ring and Ball apparatus as per BIS Complete with all accessories. 2

3 | Ductility testing machine as per BIS Complete with all accessories. 3

4 | Impact testing machine as per BIS Complete with all accessories. 4

5 | Los Angles Abrasion Testing Machine Apparatus For aggregate testing as per BIS 5
Complete with all accessories.

6 | CBR Test Apparatus as per BIS Complete with all accessories. 6

7 | Viscometer as per BIS Complete with all accessories. 10

8 | Platform weighing machine up to 100 kg capacity All

9 | Electronic Weighting Machine Maximum up to 10 kg capacity All

160



Dol jooobiuodr i bgoon ool duboooorl ghbooour 40t gubuobb oo
O

W AR LO0i0ioodn N N M M N MM I
[0 Lol | Do0ootooon []
1 | T |Introduction to Highway & Airport Engineering | COl 08 20
2 | II | Geometric Elements of Highway Design CO2 18 15
3 | 1II | Construction of Road Pavements CO3 18 20
4 | IV | Hill Roads, Traffic Engineering & Road CO4 05 15
Construction Equipment
V | Road Drainage & Maintenance CO5 05 15
VI | Railway Engineering CO6 10 15
L (A [ 00 0od

0 A

N R
q000 0o Hoid Hoid oo oo Joooo | 00og
O0Io0On Q00itiooo Lotoimy - Dootioo 000000 | 000000000000 | DOoOooooon) oo
000 Q000000001 DDO000 | DRODIDDOD00 DO0IODNH000000000000 | 000000 10oO
Ooo0ioog il Loood 0000000 oot | 00bodied
L000moOo DOl00Io0o OOoI0ooo0mmoal
0od
Qoooodooan
COl 2 - - - 2 1 3
CO2 3 3 1 2 1 1 3
CO3 3 - 1 2 1 2 3
CO4 3 3 3 3 3 3 3
CO5 3 3 3 1 3 3 3
CO6 3 1 1 2 2 1 3
(00000O0E High:03, Medium:02, Low:01
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Wini 0o0oon W N O
1 | Fred L. Mannering & | Principles of Highway Wiley, ISBN-13: 978-
Walter P. Kilareski [ Engineering & Traffic Analysis | 1118340453
2 | S.K. Khanna, C.E.G. |Highway Engineering Nem Chand & Bros. ISBN-13:
Justo 978-9387973507
3 | L.R. Kadiyali Traffic Engineering and Khanna Publishers, ISBN-13:
Transport Planning 978-9386173726
4 | V.N. Rangwala Airport Engineering Charotar Publishing House,
ISBN-13: 978-8171124600
5 | L.R. Chakrobarty Principles of Transportation Prentice Hall India (PHI
Engineering Learning), ISBN-13: 978-
8120338115
6 | S.K. Duggal Laboratory Manual in Highway | S. Chand & Company Ltd,
Engineering ISBN-13: 978-8121924676
7 | S.C. Rangwala Railway Engineering

Charotar Publishing House Pvt.
Ltd.ISBN: 8185594821,
9788185594828

0 o o

aoao Oiooooooom Ho0o0ioood
1 | www.youtube.com/embed/TE8zYxUJHt0?list= | Ductility test on Bitumen.
PLkyVnO47pDX9YJglk1021YzZWgABoSI xA
2 | www.youtube.com/watch?v=-yBXl14z70ml Softening point test on bitumen.
3 | www.youtube.com/watch?v=9HZE6DN{F5U Penetration test on bitumen.
4 | www.youtube.com/watch?v=Mn7aeorMpTs Impact test on aggregate.
5 | www.youtube.com/watch?v=k6wXHS50Kwkw | Abrasion value of aggregate
6 | www.youtube.com/watch?v=fCmMW73rP64 CBR test of soil
7 | www.youtube.com/watch?v=8wF2IprfChE Viscosity of TAR/ Bitumen.
8 | https://crridom.gov.in/ CRRI- Central Road Research Institute
9 |https://www.irc.nic.in/ Indian Roads Congress (IRC)
10 [https://nhai.gov.in/#/ National Highway Authority of India
11 | https://www.youtube.com/watch?v=Ro6yS9uz76U | Railway Engineering

JUO0I- Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students

ook skok sk
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00 Dooooboodo

This course equips civil engineering (Environmental & Pollution Control) and Civil and
Environmental Engineering diploma students with the knowledge and skills to evaluate the
environmental consequences of proposed projects or actions. By emphasizing legal frameworks,
prediction methodologies, management plans and reporting techniques, it empowers
professionals to mitigate adverse impacts, make informed decisionsand address stakeholder
concerns. This course for civil engineering (Environment Pollution Control) and Civil and
Environmental Engineering diploma students ensures a logical progression from understanding
the basics of EIA to applying advanced methodologies, addressing environmental and social
concerns and effectively reporting and auditing, aligning academic learning with practical
outcome-oriented goals.

0o hoobddbrbgbbbbobmooobobbinbgob g

Understand and gain skills in conducting EIAs, adhering to environmental regulations and
implementing sustainable solutions for industry projects.

0 o o A

CO1: Understand the foundational concepts, significance and utility of EIA in environmental
decision-making.

CO2: Apply various methodologies for conducting EIAs and evaluating project alternatives
systematically.

CO3: Analyse and predict specific environmental impacts on different aspects of ecosystems
effectively.

CO4: Develop comprehensive environmental management strategies and address stakeholder
concerns.

COS5: Prepare and evaluate EIA reports and audits to ensure compliance and transparency.
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IOy itinuiogiidoudpuinoboooa

changes in water quality and

on:

i oooooioooooioon Ho00000ooOmorOooooOy - 000ooooooo ool | OO
00 I I Oi0I0DoD0DICoooomonn 00000moon il
Jinoooomom oo OOiibOoioo0inUooo  0000booooon (o000

1 | UO0O0I0IUnderstand and D0IN0I0000000000000I Visuals, 10 |COl1
explain the fundamental concept | UUUIDOULIOOCOINOL OO Demonstrations,
of EIA, its origin and its Co0on0Coon Chalk-Board,
significance. « Concept of EIA Site/Industry
0000 Describe the utility of |+ ility of EIA visit,

EIA in minimizing Presentations
environmental damage, * Scope of EIA (PPT’s), _
promoting sustainable practices CooperatlYe/
and facilitating informed project Collal?oratlve
approvals. Learning,
OOOI0I0 Recognize the diverse Case study Etc.
applications of EIA in sectors

like infrastructure, mining,

energy etc. and appreciate its

role in integrating social,

economic and environmental

considerations.

2 | 00000 Understand and apply | 000000000000 Visuals, 14 |1CO2
initial assessment techniques to | L10I0000I00II0 Demonstrations,
identify potential environmental |, Preliminary Chalk-Board,
concerns and decide project assessment Site/Industry
feasibility. techniques Visit,

DOUOIMIEstimate and interpret |« Quantification of Prese’ntatwns

quantitative data to assess the environmental (PPT’s), _

magnitude and significance of impacts Coop eratwp/

environmental impacts. - Collaborative
N N . Compar}son of Learning,

O] DDDDD.JAblhty to utilize alternatives fdl’ld Case study Etc.

systematic approaches to assess comprehensive EIAs

and compare project alternatives |  using checklist,

and compile comprehensive matrices and network

EIAs. methods.

3 | UOOIOIOIAssess air quality L0t oDooooon Visuals, 16 |CO3
impacts, identify key pollutants | DUUIOIOOOOLIOOMO Demonstrations,
and recommend mitigation O0OI00O00M0NICIO000 | Chalk-Board,
measures. Prediction and Site/Industry
HOOI0I0Ability to evaluate assessment of impacts | Visit,

Presentations
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quantity and propose  Air (PPT’s),
strategies for sustainable . Water Cooperative/
water management. ) Collaborative
OOUIOID Assess noise + Noise Learning,
pollution impacts and * Land Case study Etc.
design measures to control
noise levels effectively.
0000 Evaluate land
degradation and land use
alterations and recommend
measures to reduce negative
impacts.
00000 Design and O0I00I0000000O0000m | Visuals, 12 |CO4
propose effective mitigation | L10000ILOOIIOMOD Demonstrations,
plans that address a range « Plan for mitigation of Chalk-Board,
of environmental issues. adverse environmental Site/Industry
DO0DIAbility to impacts Visit,
ref:(.)mn.lend targeted « Options for mitigation of gl)’le;s]?gt)atlons
mitigation measures : : >
tailored to water, air and i;l;%acts on watet, air and CooperatlYe/
land impacts in various .. Collat?oratlve
project scenarios. . Addregsmg issues related | Learning,

to project-affected people | Case study Ete.
00000 Understand how
to assess, engage with and
address the needs of
communities affected by
development projects.
OO0 Understand and OO OooNOo0oomon Visuals, 12 |CO5
articulate the objectives of . Obiccti ; Demonstrations,
environmental audits and JECLIVEs O ) Chalk-Board
their significance in environmental audit Site/In dustry’
sustainable management » Evaluation of audit data Visit,
practices. e Preparation of audit Presentations
0000 Interpret audit report (PPT’s),
findings, assess compliance Cooperative/
and recognize opportunities Collaborative
for enhancement. Learning,

OO0 prepare detailed
audit reports that address
issues, provide actionable
insights and ensure
regulatory adherence.

Case study Etc.
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I0000000000T0

1. Conduct a small-scale biodiversity survey in your area and analyze potential
environmental impacts.

2. Analyze waste generation patterns in a local community and propose sustainable disposal
methods.

OooooOooomo

1. Compare EIA regulations in different countries and assess their strengths and weaknesses.

2. Identify key stakeholders in an EIA process and evaluate their roles.

Note: Student should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.

O doooboubodl i bbaoor Lol ggoboooorl ghboooor Ol gtputbbobo
Y

O | DO HO0iamm Hiopooof  Doobooooo - Coioooooo
[0 Qoo | tbooioodm L]
1 [ | Introduction to Environmental Impact COl1 10 10
Assessment
2 | II | EIA Methodologies CO2 14 28
I | Prediction & Assessment of Environmental | CO3 16 24
Impact
4 | IV | Environmental Management Plan CO4 12 20
V | EIA Reporting CO5 12 18
00D oo DO ooMCCMOCCODOMNEOOOCMOMoO 0o 0od
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00000 oo Hoid oo gaod il 0oool | Oiid
O0I0n0O Qofitiooon boobimy - Dotiood 000000 | UDOI0000I000) O00ooooo| oo
00 (0000000l CDo00ot | O000I0b0000]  0000oomoo0liii0iol Coooooo| - 1000
DO00i00d il Qoo DO0Ioo0n 000 {U0000ido
Loo0mood Qoiooooo OO000I0C00D
0oaa
Qooioooogn
COl 3 1 1 1 2 1 2
CO2 3 2 2 1 2 1 2
CO3 3 2 2 1 2 1 2
CO4 3 2 2 1 2 1 2
CO5 3 2 1 1 2 2 2

[000O0OED High:03, Medium:02, Low:01

pilibubodbbddinobibbidoibioiuuirdogboo

Hini Uoonogn Q000 popoboiiotnuoomon
1 | Canter L.W. EIA, 2nded. Mc Graw Hill, 1997
2 | Kulkarni, V. and Environmental Management TERI Press2009
Ramchandra, T.V.
0 o
a0 N Ho0oooood
1 | https://www.youtube.com/watch?v=9-MEVIXr3 NPTEL Course on EIA
Ko&list=PLLy 2iUCG87CkrNdXME16BCptwGx11167

LJUO0II Teachers are requested to check the creative common license status/financial

implications of the suggested online educational resources before use by the students.

kookoskok sk
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Doooguuon

This curriculum develops essential soft skills, professional ethics and workplace readiness
among diploma students. It enhances communication, leadership and self-management abilities
while preparing students for job interviews and teamwork. By integrating values, creativity and
legal awareness, the course ensures that students become competent, responsible and industry-
ready professionals in today’s competitive and evolving employment landscape.

i
l.

2.
3.
4
5

000

100D00000I0O000OD0O0IN000DODuoooo4gan
Communicate clearly through speaking and writing.

Prepare effectively for interviews and adapt to work environments.
Follow workplace rules and act ethically.

Work in teams and take leadership when required.

Apply creative thinking to solve problems and innovate.

LOooodr gobdol dogguibdl obudoooll oo ool tgoboddoooooado
0000000

After completing this course, the student will be able to:

COl:

CO2:

CO3:

CO4:

COs:

CO6:

CO7:

CO8:

Explain the importance of technical education and describe the competencies required in
the current industrial scenario. (Unit I)

Demonstrate understanding of professional ethics, values and the relationship between
engineering, society and the environment. (Unit II)

Communicate effectively using reading, listening, speaking and writing skills and deliver
impactful presentations. (Unit III)

Apply project and time management principles while demonstrating leadership,
motivation and interpersonal relationship skills. (Unit IV)

Prepare effectively for employment by creating professional resumes and performing
confidently in various interview formats. (Unit V)

Exhibit self-awareness and apply techniques for managing stress and resolving conflicts
in the workplace. (Unit VI)

Describe the importance of creativity, innovation and intellectual property rights in
engineering practice. (Unit VII)

Recognize and follow essential workplace rules, ethics and legal norms applicable to
engineering professionals. (Unit VIII)
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O] OU00000oooomon (0000I0oboonoonOooooon 0000000000 D00 Q000
N o (A ON0i000000I0D0000CO0 00o0onoon 00 | 0000
0l00ooitidao (R 00000000o0n - ( Ooth Lo
1 | UOUOID Explain the LO0looooonoooiooom Presentation, 3 [COl
role of technical [00i0oboboIDoUooibooo Chalk Board,
education and required | ' Techpical Education & Tutorial.
comp etencies in the Industrial Scenario.
industry. .
y Competency required of an
engineer.
2 | 00OO0I0Demonstrate | LUINOOC Professional Ethics and | Chalk-Board, 3 | CO2
understanding of Sustainable Engineering Video
professi.onal values y Professional Engineer: Values, DemonstlTations,
and ethics. Ethics & their development Presentations
y Relation between Engineering
profession, society and
Environment
3 | 00O0I0ICommunicate | DOIND000IOO0000000 Chalk-Board, 6 |CO3
effectively in various | 0O UO0I0O0ON Video .
formats (oral and y Reading and Active listening {))emonstfatlons,
written). skills resentations
D OO0l 'Present . y Speaking
information clearly in o
seminars and group y Writing
discussions. y Presentation
techniques/Seminars
y Group Discussions
4 | 00ODIOIApply 00000 O 000000000000000 Chalk-Board, 6 [CO4
leadership, motivation : Video
: y Leadership :
and time management o Demonstrations,
skills. y Motivation Presentations
0000 Manage y Time management
interpersonal y Resource management
relationships and y Interpersonal relationship
resources efficiently.
5 | D000 Prepare 0000000000000 Chalk-Board, 5 | CO5
resumes and perform | OOI0000000 Video
f:onﬁd_ently in job y Searching for job/job hunting Demonstl.ratlons,
interviews. Presentations

y Resume & CV Writing
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y Interview technique in
personal interview telephonic
interview, panel interview,
group interview, video

conferencing
6 |[0UUOIL Manage N Y Y Chalk-Board, 4 |1CO6
stress, .resolve conflicts y Self-awareness Video
and build self- Demonstrations,
AWAreness. y Stress Management Presentations.

y Conflict resolution

7 (UO0ODID Explain 0 Chalk-Board, 3 | CO7
creativity, innovation Creativity, Innovation and Video
and importance of Intellectual property right Demonstrations,

IPR. ) ) Presentations.
Concept and need in present time

for an engineer

8 [0UUUIU Follow LoD oooiDutolDidoomo Chalk-Board, 2 | CO8

workplace rules.and y Basic rules, laws and norms to Video .
demonstrate ethical be adhered by engineers Demonstrations,
behaviour. during their working Presentations.

(I Ohooodoobl goiboooool Ll bobodouur buuboour L boogotoobod
]

00| OO COmOoan 000000 | 0oooooon Coioomooo
0 Hnil Qooom []
1 | T |Professional Engineering Competency CO1 03 10
2 | I |Professional Ethics and Sustainable Engineering | CO2 03 10
3 | OI | Effective Communication CO3 06 18
4 | IV | Managing project. CO4 06 18
5 | V | Preparing for Employment COs 05 16
6 | VI | Self Management CO6 04 12
7 | VII | Innovation & IPR CO7 03 10
8 | VIII | Rules & Ethics CO8 02 06
L o m i mani ad N
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qoo0 0Ooa 0Ooo 0Ooo | 0000 0Ooo oo oooo
00O Q000 | DoooooDg Oooiodo |00oooo) Ooobitbodoen) - Dooooooo | Doocoooo
00 0000 (0000000 | DOBooooe | bo0iobiihoooiiiooon D ioUbidodo | Oeooood
Qi0000monn Qoo | 0oooo 0000000
00o0oiooo il O00i0I0000oa;
H000mooo 00000000 LIO000000000
COl 1 2 - - - - -
CO2 - 1 - - - 3 1
Cco3 - - - 3 2 - -
CO4 - 1 1 1 3 - 2
COs - - - 3 2 - 1
CO6 - - - - 2 2 3
CO7 1 2 - - - - 2
CO8 - - - - - 3 1
H000000TI High:03, Medium:02, Low:01
A A [ A
Winj Qo0ooon Qoo Cooioooal
1 | Kapil Dev, Vishnu P. Singh | Employability skills Asian Pub. New Delhi

2 | Dr. S.K. Singh

Employability skills for

Diploma students

Vayu Education, New Delhi

0

mimj

Looo0Ioood

Qi0doooion

1 | Grammarly — Enhances writing skills by correcting grammar,
punctuation and style.

https://www.grammarly.

com

2 | Canva — Useful for designing resumes, presentations and
visual content.

https://www.canva.com

3 | LinkedIn — Helps in building a professional profile, job
searching and networking.

https://www.linkedin.

com

4 | Interview Buddy — Offers mock interviews and feedback for
interview preparation.

https://interviewbuddy.

m

skskoskoskok
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00 Dooboibboodo

A major project in a diploma in civil engineering helps students gain experience and develop
skills in the field. A major project can help students learn about these problems and how to
address them. Major project can help students practice designing and analyzing structures. The
preliminary work done in Major Project Work-I will be continued for detail design/
analysis/modeling/development work in Final Semester as Major Project Work-II.

00 bOdbigbibbobobotduobboibbbobobgnbog

Apply the principles of civil engineering and skills to solve the infrastructure problems.

000 boobibiboodoiboobbigtibbobgbborogo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1: Understand regarding the size and scale of operations and nature of field work.

CO2: Apply subject based knowledge given in the classroom in the context of its application at
workplaces.

CO3: Analyze and solve practical problems of the world of work
CO4: Develop skills for preparing project proposal and action plan

CO5: Develop special skills and abilities like interpersonal skills, communication skills and
Values for project management.
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O | 0000DonCooooioom 8 0T | 00
00| D000000000IO00000o0n C000IoomOnnom 00 | 000
Hoib00Oomoooo H0000I00Omoo Qoo ggo
1 | 0000I00Select a D O00000000000I00 0000000000 4 | COl
project. Study different civil engineering project problems
Select a project with help of coordinator.
Project should be based on industry or society
problem such as sustainable construction, cost
optimization, safety, or serviceability.
2 (000000 Understand | OO0000OC00000NC0DOIO00MO0OOIO00! 4 1CO2
specification and field | [00000ONODI000O0000DCIO0I000OOIODDOMOOT
work. Collect relevant data, drawings, codes (IS codes)
and technical specifications related to the project
(through online/offline sources).
Conduct market survey for material availability,
specifications and cost.
Take online/offline training (NPTEL, SWAYAM,
YouTube, vendor workshops, etc.) to improve
project knowledge.es).
3 | UOO0I00 Describe the | JO0OINIDO0CO00IO000IDOONOO00ODOIDNDOM0OIOO0DOD g [ CO3
project by making 0 A A L W
project report O00I00I0RI0000000000
proposal. Prepare project proposal including:
OODOO00 Preparation | » Project Title and Objectives
of Drawings Market [«  Project Description and Scope
Surveymg for » Data Collection Plan
materials and labour. |, Material/Software/Equipment Requirements
DD N DDDDD.Calculate * Report of Market Survey
time required for + Estimated Cost & Budget
project. *  Time Duration/Action Plan for completion
p
4 | DO0O0I0 Designing | 0O0OI00O00I000010000001000000000 8 | CO4
Skill. » List out software required for project
O000000Use of (AutoCAD, STAAD Pro, Revit, MS Project,
software and drafting Excel, QGIS, etc.)
of drawings * Install/learn the required software.
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LLO4.3:-Preparation |¢ Prepare design calculations (structural design,
of Quantity Estimates mix design, or planning analysis as per project
and Costs Estimates type).

* Draft drawings, layouts, or models.

* Simulate / Analyze project using software (if
applicable).

*  Prepare BOQ (Bill of Quantities) and Cost
Estimation (if required).

*  Verify results with standard codes/practical
considerations.

5 [ 000O000To prepare a | UU0OIDIIC000I0I000000CI0IO000000] 8 [ CO5

Synopsis of project | IO Project Title, Name of Students, Class,

report of given project | Name of Project Guide.
problem.

J0000000I0UD Project relevance, application in
industry or society.

(100000000000

* Literature Review

» Data Collection & Analysis

* Survey/Design/Experimentation

*  Modelling & Drafting

* Integration of results and Testing/Validation
*  Optimization/Improvement Suggestions

000000ooIDoibddDi(technical, economic,
environmental, or social benefit).

Conclusion

References (IS Codes, Journals, Books, Websites,
Market survey reports).

(I OJObbobdbbigobbibbobooo

Students are advised to undergo major project work which are inter disciplinary in nature for
better understanding of 10T, Sensors, Programming and latest trends and advance technologies
etc. used in construction. The following major projects are suggested:

ST U O T M MM A
- Survey and preparation of site plan

- Preparation of drawings i.e. L-Section and X-Section
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10.

I1.
12.

13.

Estimating earth work

Preparation of sub grade with stone ballast

Laying of concrete

Testing of slump, casting of cubes and testing

Material estimating and costing with specifications

Technical report writing
0000000000000 D000 oDI00t O DiomI0 o000

Surveying

Design of water requirements and water distribution system
Preparation of drawing of overhead tank

Material estimating and costing

Specifications

Technical report writing

Construction of seating benches in polytechnic campus.

Welding of angle iron and Expanded metal jali to prepare fencing in polytechnic campus.
Construction of toilets and baths for a shopping complex in a township.
Construction of bridal path 4 kms. long.

Construction of shopping complex by detailing of RCC drawings, estimating and costing
of material.

CO0O000Co000ooman

Assessment of catchment’s area

Intensity of rainfall

Collection of water

Soak pit design

Supply of water

Monitoring during rainy season

Design and construction of septic tank with soak pit for 100 users

Preparing plumbing detailed drawings of a two storey building and material estimate and
costing

Planning and design of sports stadium in a township or cluster of villages

Design of small residential building including structural members, specifications,
estimating and costing of materials, report writing and municipal drawings for water
supply and sewerage system

Concrete Mix Design
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14.

15.

16.

17.

18.

19.

20.

21.

22.

O T A A A M
(1) The fibers like polypropylene, carbon, steel etc. can be used

(11) students will show the comparison between concrete mixed with fibres verses the
quality-controlled concrete.

(0 A

(1) Reconniance survey of proposed road

(11) To take L - section and cross sections

(111) Fixing of grades

(iv) Estimation of cutting and filling of earth mass
(v) Plane tabling survey of proposed road

(vi) Estimation of proposed road
D00i00000I00 0 000N onoooomoinon

(1) Constructing of catchment area

(i1) Calculating the reservoir capacity

(111) Designing of gravity dam by taking into account various forces

Designing of ferro-cement water tank and toilet. Testing of the ferro-cement products in
civil engineering labs.

Smart traffic Management System.
Discipline involved: - Civil + Electronics/IT

Description: Design of a traffic control system using sensors and microcontrollers (like
Arduino or Raspberry Pi1) to reduce congestion and improve safety.

0000000000 0OIO0NnNO000I0bI0oIDDIOo0Cm D onooong
y  Disciplines Involved: Civil + Architecture/Environmental

y  Description: Design and model a cost-effective, eco-friendly house using local
materials, incorporating green building concepts.

Rainwater Harvesting System with [oT Monitoring
y  Disciplines Involved: Civil + Electronics/IT

y  Description: Design a rainwater collection and filtration system, integrated with
sensors to monitor water levels and quality remotely.

[10000I00000i0mnoIoopoiboooiboeoog
y  Disciplines Involved: Civil + Environmental/Chemical

y  Description: Use of plastic waste in bituminous road construction — investigate
process, testing and performance analysis.

0 T

y  Disciplines Involved: Civil + Electronics
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y

23.

y
y

Disciplines Involved: Civil + IT/Mechanical

Description: A structural model equipped with vibration sensors to study responses
to simulated seismic activity.

|

Description: Design a self-cleaning or sensor-based drainage system to monitor
water flow and detect Blockages.

JI0OUOIThe list 1s only the guideline for selecting a project; however a student is at liberty to
select any other related multi disciplinary project of his choice independently under guidance of
teacher. Teacher may also decide the project as per the interest and skills of student.

piooobiigubiibibooyoybibiooyod

The suggested Assessment Criteria is given below: (%Basis)

1 | Punctuality and regularity 10
2 | Initiative in learning/working at site 10
3 | Level/proficiency of practical skills acquired 10
4 | Sense of responsibility 10
5 | Self-expression/Communication skills 10
6 | Interpersonal skills 10
7 | Report writing skills 20
8 | Viva voce 20
L ao0
DilobOoobtigidobooiDboooomnuo4o
R
qoo0 pooae 0oio | 000 0a00 0aod 00000 0a00
000 (00000 | 000000 Dooiooo | 000000 Ooolooooioon 000000 | Omoiooo
00 0000 | 00000000 | 00oooooo | boonuoiimeooiitoomo | Cidofiooao | 0oboooow
Q00000moan 000 | Ooom 000000am
0oooioan il O000000000moan
Q0000000 Ooiooooo OOo0ooOoad
COl1 3 3 3 2 3 3 1
CO2 3 3 3 2 3 3 1
CO3 3 3 3 2 3 3 1
CO4 3 3 3 2 3 3 1
CO5 1 1 3 2 3 3 3

00000000] High:03, Medium:02, Low:01
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piiiiimpioubibbiibbioguuoobingubobboooo

UOODI0IOOT 3 to 5 Students or as per decided by respective department.

L1000000D0I0I00000000 At least one student must be from another engineering/science branch.

OOI0IOI0NI00IIDO0 I Teams must define and assign the following roles clearly:

X

X

HOOC00IIO000ODDODUI»0D0OIUNIOUE Oversees the entire project workflow.

OUoDiDioUIDInooiobiiibiiii iy ulil Provide field data required for design &
layout.

OofoonoitooitoolooiiODoioooil 0O oo Provide design/ structural
requirements/software coding/ sensor design etc.

QoilQ0IooiDIDoonouiogui L D S S O Perfodm QIR0 L0000

Ho00Oooiobiiiooboobguil - Ensures proper H00DDINIO0NO0IDODOOIODIODOQD
O000000oooOD

QobiibbDioiiritoiitidiioiotriiyilll L D S S O IPEepateQIHIIN0UOIOONOL
(ODO0ODOobIoHLOIOUIoOioiDOnoidoodoion

HodiboiomotiibihObuibtiiboi iU oo Prepares UOOIOOOIOOONDONODCOIDOOOIOOMD
L1000

OOi0ioidIOOOiotiDoouibddo oo Ensures O0000I00O O O000IDDDOOILCODOOM]
OO0OObI0iombnotnitbooooo

JUOIOUS the group is small, more than one role can be assigned to a particular student.

Hoo0oiQbooboobioo

X

X

One Faculty Mentor from Civil Engineering (Primary).

One Faculty Mentor from the Collaborating Branch (e.g., CS/IT/Mechanical) to support
interdisciplinary learning.

skosk skosk sk
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00000000 00025026001 HO0TI00NO000II0I3 (TH:4,T:0,P:0)

00 Dooioboodo

The subject aims at imparting basic knowledge about construction planning and management,
site organization, construction labour, control of work progress, inspection and quality control,
accidents and safety and PWD accounts.

0o hoobddbrbgbbbbobmmooobobbinbgob g

The Construction management skills for large and complex projects including site organization,
control of progress and preparation of construction accounts.

0 o o

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1: Understand functions of Construction Management and Construction team
CO2: Schedule Construction works by bar charts & network techniques.
CO3: Distinguish types of organization and understand principles of site organization

CO4: Understand and implement important act provisions of construction workers in India and
quality control along with safety measures for various construction activities.

CO5: Understand and prepare bill of quantities, muster roll labour and technical know-how of
other public work account
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[immoobobioobbiotibbobgb ooy dougQe

00000 Scheduling
construction works by
bar charts, Preparation
of bar charts for
simple construction
work,

00000 Scheduling
by network techniques
PERT and CPM.

000N 0IUnderstand
types of organizations

Scheduling construction works by
bar charts, Preparation of bar
charts for simple construction
work,

Preparation of schedules for
labour, materials, machinery and
finances for small works,
Scheduling by network techniques
PERT and CPM,

Types of organizations: Line, line
and staff, functional and their
characteristics

Omlf COooooiooooononn O00000000D00000O0oo00n 0000000000 a0l | 0o
00| DOoOoooooon Oi0I0D0OD0DCuoooIonn (0000ioon 0o | 0oooo
JnoooomOm oo 00000000 0Oomoooimaon 00000000000 (Cooiooo OO
1 | OO Deseribe the | OOIDOM0IO00000O00OO] Chalk-Board, 12 | COl
Significance of 1000000000 Video
construction Significance of construction Demonstration,
management management, Main objectives, Collaborative
00000 Describe the | Functions of construction learning,
functions of management, planning, Presentations,
construction organizing, staffing, directing, Hands-on,
management, controlling and coordinating, Case Study.
organizing, staffing, meaning of each of these with
directing, controlling | respect to construction job.
and coordinafing. Stages in construction from
OO0 Determine | conception to completion.
the stages: n The construction team: owner,
constru(;tlon from engineer, architect and contractor,
conceptl.on to their functions and inter-
completion. relationship
UUUI0IE Understand
the construction team
2 | 00000 Describe the | OoommnoOooomooomooiommoomno: | Chalk-Board, 15 [CO2
Importance of 0000000000000 Hands-on,
construction planning, , Collaborative
Stages of construction Impor.tance of construction . learning,
planning planmng, Stages of construction | video
planning, Demonstration.

182



J00I0I0Organize OOiOooooiCoboob0ibmmonl | Chalk-Board, 12 [CO3
site by using 00000000000I000000 Video
principle§ of storing | principle of storing and stacking Demonstrqtion,
and stacking. materials at site, Location of Collgboratlve
JOOIO0IPrepare job  |equipment, learning,
layout for a building. Preparation of actual job layout for Presentations,
] s .. Hands-on,
JODMI understand | a building. Organizing labour at
: : Case Study.
types of wages paid to |site.
construction workers. | Conditions of construction workers
UOOMI0IUnderstand  |in India, wages paid to workers,
various rules and acts | important provisions of Labour
related to labour Welfare Fund Act 1936, Payment
welfare. of Wages Act 1936, Minimum
Wages Act 1948 (as amended)
000I0I00Understand | O0I0000OI0000000N00000000000 | Chalk-Board, 15 |CO4
the control of progress | I0I000NN0OIN0OIOUOINIOICOONO00 | Hands-on,
and corrective actions | \Methods of recording progress, Collaborative
JODI0ID Determine | analysis of progress, taking legming,
the Need of Inspection | corrective actions. Video _
and Quality Control | Need of Inspection and Quality Demonstration.
OO0 Determine | Control,
the Principles an_d Principles and stages of inspection
stages Of mspection | and quality control.
and q—uahty contrc.)l Safety in Construction, Safety
N D_DDD.Determme.: campaign and safety devices.
the Safety in Construction
000I0I0IDescribe the | 000000000000 Chalk-Board, 10 [CO5
Public Work Accounts | pyplic Work Accounts: Technical Hands—on,.
OO0 Prepare the  [sanction, administrative approval, Collqboratlve
Muster Roll labour,  |measurement book, preparation of le?rnmg,
casual labour roll bill of quantities (BOQ), Video
Demonstration.

0000 Understand
the duties and
responsibility of
different cadres, budget-
stores, returns, account
of stock, misc.

OO0 Understand
the Precaution in
custody of cash book etc.

completion certificate & report,
hand receipt, aquittance roll.

Muster Roll labour, casual labour
roll.

Duties and responsibilities of
different cadres, budget-stores,
returns, account of stock, misc.

Precaution in custody of cash
book
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OO0 Describe the |Imprest account, temporary
Imprest account, advance, treasury challan,
temporary advance, |preparation of final bills.
treasury challan,
preparation of final bills.

N o e
Oubbbidoinyiboidoodobioobiitiioyidddioyo

QoiooOoom

- Prepare a briefreport on overview of Construction Professional Practice in India.

- Solve the numerical on bar chart, CPM and cost optimization for the given data.

- Collect and interpret various store forms from PWD, WRD, MJP.

- Download the labour laws documents from internet and wrote a brief summary oniit.

- Learn material management module from SAP website.

- Visit to a Site to study the construction technique and use of major construction equipment.

- Student should watch any 3 learning website link given in XIII learning websites & portal
and prepare a briefreport on it.

- Prepare a briefreport on role of construction industry in national development.

- Compile minimum 10 safety slogans displayed at various sites with sources and write a brief
summary on it.

- Prepare project cost analysis for small construction project.
- Collect & interpret bar chart/ CPM network for existing construction project.

CI000M0000000

- Prepare areport on different forms of inventory storage along with your interpretation.

- Collect the information about latest safety measures adopted at construction project.

- Collect information and prepare a report on any one top construction companies in India.
- Compare any 3-construction management software.

- Use any one free open ware software to collect information about modern techniques of
material management like JIT/SAP/ERP/MSP/MSEXCEL/Primavera.

- Collect information and prepare a report on various construction equipment used in
construction industry.

- Use any one free open ware software of Construction Management to prepare the scheduling
ofaproject.

- Use any one free open ware software of Construction Management to determine the critical
path for the given construction project. Interpret the network figures used in given civil
engineering projects.
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Note: Student should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.

U0 00oOooododl Ooioguoool ool tooogiool oobooool Ol goooubogooo
R N A
or{oom| COm0ooan LI0ooon tooooioo |- o000
i 0Oo | 00000 |DOeoowco
1| I | Construction Management COl 12 20
2| 1T | Construction Planning and Organization CO2 15 20
3 | OI | Site Organization and Construction Labour CO3 12 20
4 | IV | Control of Progress, Inspection & Quality Control | CO4 15 20
5| V [ Accounts CO5 10 20
L o ao 000
0
0000000000 Oomd oo
qoo0om oo oo Jooo | 0ooo Hoig H0oan Qoo
000000 0000000 | 00000000 Oooiooo (000000 | 000o00otiool) Doooooo | Oooooooo
00 0000 | 00000000 | ©Ooo0000o0 | cooiooopm@inooiioibol| Croooodo0o0 | 0oooomoo
iooiomon L0000 | 0oooo 0o0oooon
00000000 il 00000000 Om0OD
O000m000 00I00I000 uoo
[00oonnogn
COl1 3 2 2 2 1 2 1
CO2 3 3 2 2 1 2 1
CO3 3 3 2 2 1 2 1
CO4 2 1 1 1 - 1 1
CO5 2 1 1 2 1 3 1

L0000000 High:03, Medium:02, Low:01
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I o A

O
[0

Hooooan Ql0ao

OooloootiOnmdoomoQooo

1

S.C. Sharma, | Construction Engineering
S.V. Deodhar | and Management

Khanna Book Publishing Co (P) Ltd.
ISBN 9789386173980

2 Construction Management Tata McGraw Hill Publishing Company.,
Harpal Singh | and Accounts New Delhi

3 Construction Planning and Wiley Eastern Limited, New Delhi
Gahlot PS Management

4 Construction Project McGraw Hill Education ISBN-10
K. K. Chitkara | Management Planning, 0070680752, ISBN-13 978-0070680753

Scheduling & Controlling
5 |L.S. Srinath | PERT And CPM Principles | East-West Press (Pvt.) Ltd. ISBN-10

And Applications

8185336202 ISBN-13 978-8185336206

o o

Winj OI00IO000om C00000000d
1 |https://archive.nptel.ac.in/courses/105/103/ Construction Method and
105103206/ Equipment Management
2 | https://www.youtube.com/watch? v=Cx7i12wXB0k | Project Scheduling
A&list = PLWnoy5z 3B ObBvFtBlowxM05D-q0V
AWEs&index=16
3 | https://www.youtube.com/watch? v=16 VIIIXTOVs Accidents in Construction Industry
&list=PLWnoy5z 3B ObBvFtBlowxM05D-
qO0VAWEs&index=22
4 | https://www.youtube.com/watch? Safety Organization and Safety
v=EVsi1QamfUO0&list=PLWnoy5z 3B Officer
ObBvVFtBlowxM05D-q0VAWEs&index=26
5 [https://www.youtube.com/watch? Implications of Construction
v=QoXvRBrFWyl&list=PLWnoy5z 3B Accidents
ObBvVFtBlowxM05D-q0VAWEs&index=25
6 |https://archive.nptel.ac.in/courses/105/104/ Introduction to planning and
105104161/ scheduling, resource levelling and
allocation,crashing of networks
7 |http://www.cidc.in/ Construction Industry

Development Council (CIDC)
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8 [https://onlinecourses.nptel.ac.in/noc22 ce39/ Safety in Construction Industry
preview

9 |https://www.youtube.com/watch?v=Tm2HhgMu5Jg | PERT and CPM

10 |https://www.youtube.com/watch? Overview of steps in execution of
v=GAGo0qqZSPh4&list=PLWnoy5z 3B a project
ObBvFtBlowxM05D-q0VAWEs&index=3

11 [https://www.youtube.com/watch? Resource Management in
v=kuCHsNXeNMc&list=PLWnoy5z 3B Construction Projects
ObBvFtBlowxM05D-q0VAWEs&index=5

12 | https://www.youtube.com/watch? Introduction to construction safety

v=Bh LYZh3KH4&list=PLWnoy5z 3B
ObBvFtBlowxM05D-q0VAWEs&index=21

00000 Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students

ook skook sk
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OOooooonooont 25406001 HOI00NOooDIoD3 (TH:4,1:0,P:0)

L I I 0

Solid and Industrial Waste Management is a critical subject in curriculum, designed to equip
future engineers with the knowledge and skills necessary to address one of the most pressing
challenges of modern urban and industrial development—waste generation and its sustainable
management. This subject introduces students to the principles of waste characterization,
collection, transportation, treatmentand disposal methods, with a focus on environmental impact
minimization and resource recovery. It also covers relevant legal frameworks, technological
advancementsand best practices in both solid municipal and industrial waste management
systems.

00 fbOobtidbmogbubbbbimuobbibbioboggdon

Students should have knowledge of treatment technologies, such as composting, incineration,
recyclingand landfilling. And should be able to develop the capacity to design, evaluateand
implement waste management strategies in real-world civil engineering projects.

I o O

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1: Learn the properties of Municipal solid waste and analyze its types.

CO2: Understand solid waste generation and analyze its handling methods.

CO3: Learn Disposal methods of solid waste and analyze their environmental impacts.
CO4: Analyze the sources of Industrial waste and its safe disposal methods.

CO5: Learn various waste management technologies.

CO6: Evaluate the sources, composition, environmental and health impacts of e-waste, while
exploring sustainable management techniques such as recycling, refurbishmentand safe
disposal.
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waste.

Processing of solid waste at
residence (e.g. Storage, conveying,

Learning Video

Ol OO00DOIOoooonoon Oo000I00OCONOrOCO000; 0000000000 0ol | OO
00| O000U00noOoon O0I000000I00000000D Q00oomoon il
0i0o0oobOo I 0000000000 | 00000y
| 8 o A Chalk-Board 4 |COl1
Understanq solid [l0IDefinition of solid waste, Hands-on ,
waste and its types. | gources and Types of Solid Waste: Collal?oratlye
0O Residential, commercial and Learning Video
Understand and industrial wastes, Composition of Demonstr.auons
analyze the solid waste and its determination, Presentations
properties of Types of materials recovered from
Municipal Solid Municipal Solid Waste.
Waste. Ol0IProperties of Municipal Solid
Waste: Physical, Chemical &
Biological properties of Municipal
Solid Waste, Transformation of
Solid Waste.
2 | DOo0O0ome O000I00i0000IO0000i0000000000- | Chalk-Board 12 [CO2
Understand ooIidoooroo Hands-on
generation and [I0lQuantities of Solid Waste, Collal:?oratiye
collection of solid | 1,02 5yrements and methods to Learning Video
waste. measure solid waste quantities, solid Demonstrations
0o waste generation and collection, Presentations
Understand and factors affecting solid waste
analyze the generation rate, quantities of
handling, separation | materials recovered from MSW.
and storage of solid JllIHandling, Separation & Storage
waste. of Solid Waste: Handling and
separation of solid waste at site,
material separation by manual
method, screenings, float and
separator magnets and other latest
devices for material separation,
waste handling and separation at
commercial and industrial facilities,
storage of solid waste at the sources.
3 | 000OINIEIStudy and | DOIIOO00IO0CO00DIONIOOXOIDO0O000C | Chalk-Board 12 [CO3
check the | 00 Processing of solid waste: Hands-on
processing of solid Collaborative
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0ogmmo compacting, Shredding, pulping & | Demonstrations
Understand and granulating etc.), processing of solid | Presentations
analyze the disposal | waste generated by commercial &
methods of solid industrial units.
waste. D:0IDisposal of Solid Waste:

Combustion and energy recovery

from municipal solid waste, effects

& undesirable effects of

combustion, Landfill: Classification,

planning, sitting, permitting, landfill

processes & operation, use of old

landfill, difference between sanitary

landfill and incineration as final

disposal system for solid waste,

biochemical processes for disposal

of MSW.
000 0 R Chalk-Board 12 |CO4
Understand and | yyipefinition, identification & | Hands-on
gnalyze? types of classification of Industrial waste. Collat?oratwe
industrial waste. ) _ o Learning

Jl0ISampling and characteristics and| Demonstration
[DJD mus disposal methods of Industrial Video

nderstand the waste. p ,
properties and resentations
disposal methods of
hazardous waste.
00000 Learn N Chalk-Board 12 |CO5
waste management | UI00I00I00I00O0I0000000OI0 ?ollaborative
i ; . earnin

oo | e heon s | A
environment. : gies, zero waste discharge | Demonstration

units, Waste treatment technologies. | Videos
000 COIOoO0Coo0oo Chalk-Board 12 |CO6
Understand E- TIOI0I0000000] Definition of e- | oot
Waste, its examples | \ate (Electronic Waste), Examples Lgarerllig;a e
and sources. of e-waste: computers, mobile Demonstration
O0UI00Analyze phones, TVs, etc. Sources of e- Video
hazardous and waste: households, businesses, Presentations

valuable materials
Composition of E-
Waste.

dOOI0IOEvaluate
Environmental &

industries etc.

000000000000 Hazardous
components: lead, mercury,
cadmium, etc. Valuable materials:
gold, silver, copper, rare earth

190




Health Impacts of E-Waste. | metals, Non-hazardous (PPT’s),
OO0 Explore E-Waste components: plastics, glass | Cooperative/

Management Techniques. | OIOOOMODO0DoONOnm | Collaborative
0000000000 Soil and | LEAMINE,

o : Case study Etc.
water contamination, Air
pollution from burning e-
waste, Health risks to
informal sector workers
(skin diseases, respiratory
problems, etc.)

000000000000 000w
(000000000, Collection and
segregation, Refurbishing
and reuse, Recycling
(mechanical and chemical),

Safe disposal and
landfilling.

N 1
OUOguibitoibtdbibiotobonoodiobiingoouio oo

(100000000000000
1. Enlist the sources of municipal and industrial wastes in the district/city/town.
ii.  Analyze the waste collection, handling and disposal methods of municipal, industrial and

E- waste and their impact on environment.
1. Study the characteristics of solid and industrial waste generating from different sources.
iv.  Visit the Waste Management Plant and make a report on it.

V. Learn New technologies of solid and industrial waste management and make a
comparative report of it.

vi.  Design solid waste management system for your society.

{0000IStudent should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages micro project on any topic in a group of 4 students only.
Faculty may design micro project/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to micro project group.
Micro project report should be prepared with new information other than classroom teaching.
The necessary guidance for the micro project work should be provided by the course teacher.
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Om{ oo COioooooon Oooodn  00000ioor | Coono0ooo
[0 Lol | tbooiioodm L]
1 | T |Municipal Solid Waste COl1 04 10
2 | I |Solid Waste Generation and Handling CO2 12 20
3 | 1II | Disposal of Solid Waste CO3 12 20
4 | IV | Industrial Waste CO4 12 20
5 | V | Waste Management strategies and programs | COS5 12 15
6 | VI | E-Waste CO6 12 15
i 0o 0od
0 o A
R0
qoo0om oo Jood oo 0a00 ooz 0ooon | 000
O0IonOn L000IoDon boooiotg - Dotiooo 000000 | UO0ioooooool | Cooooom| Ooo
0om Q000000000 DoO000 | DEoCiDoOD0Om 0O0I0CnHo000I0000CR00 | 000000 0000
0oooono il 000 0ooiooam Q000 |00000i00
L0000o00 0oi00io0o 0000000000000
LI000000Oodo
COl1 2 2 2 1 2 2 3
CO2 3 3 3 3 3 3 3
CO3 2 2 2 2 3 2 2
CO4 2 2 2 3 3 3 2
CO5 3 3 3 2 3 2 3
CO6 3 3 2 1 3 2 3
000000000 High:03, Medium:02, Low:01
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1 | Tchobanoglous G.,
Theisen, H. and
Vigil, S.

Integrated Solid Waste
Management: Engineering
Principles and Management Issues.

Tata McGraw-Hill, New Delhi.

2 | McBean E. A.

Solid Waste Landfill Engineering
and Design

Prentice Hall
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3 | Nemerow, N.L Industrial Waste Management Tata McGraw-Hill, New Delhi.

4 | Eckenfelder, W.W | Industrial Waste Pollution Tata McGraw-Hill, New Delhi.
Control

5 | Majeti Narasimha | Electronic Waste Management Elsevier Science,

Vara Prasad &
Meththika
Vithanage

and Treatment Technology

ISBN-13: 978-0128161906,
ISBN-10: 0128161906

0 o o

i

Qouoionoiom

o000god

1

https://www.youtube.com/watch?v=cjlacnNRLHE&list=
PLwdnzlV3ogoXAap BHeApkcF7M8ntl3hv&pp=0gcl
CVS8EOCosWNin

Municipal Solid Waste

https://www.youtube.com/watch?v=cjlacnNRLHE&list=
PLwdnzlV3ogoXAap BHeApkcF7M8ntl3hv&pp=0gcl
CV8EOCosWNin

Solid Waste Generation and
Handling

https://www.youtube.com/watch?v=19JtBKeENAQ&Ilist
=PLwdnzlV3ogoXAap BHeApkcF7M8&ntl3hv&index=
37&pp=1AQB

Disposal of Solid Waste

https://www.youtube.com/watch?v=Ee8RqLKgGUg&pp
=ygUibnB0ZWwgbGVjdHVyZSBvbiBpbmR 1c3RyaWF
sIHdhc3RI1TA%3D%3D

Industrial Waste

https://www.youtube.com/watch?v=cjlacnNRLHE&list=
PLwdnzlV3ogoXAap BHeApkcF7M8ntl13hv&pp=0gcl
CV8EOCosWNin

Waste management strategies

https://www.youtube.com/watch?v=EJeTOUSmkBE&lis

t=PLQC-_J4x19DTOLuLJAKspLoc8Xq2IWYzb

E-Waste Management,
NPTEL

UUI00- Teachers are requested to check the creative common license status/ financial
implications of the suggestedlonline educational resources before use by the students.
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00 Dooioboodo

Diploma holders in Civil Engineering will be required to supervise steel construction and
fabrication. They may also be required to design simple structural elements, make changes in
design depending upon availability of materials. This subject thus deals with elementary design
principles as per BIS code of practice IS:800-2007.

0 bOOobigbibbobobudibbobdobinbgobogao

Analyze the construction and fabrication of steel structural members i.e. beam, column, truss
etc. using relevant methods based on practices of 1S:800-2007 code.

0 1 o

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:

CO1: Understand the concepts of Steel structural designing methods with steel properties as a
structural member and rolled steel sections as per IS handbooks.

CO2: Analyze the structural behavior of the steel structures with riveted connections in different
riveting arrangements & also in welded connection, also showing clean neat sketches for
these two of connections.

CO3: Understand the structural behavior of the steel structures in tension and compression with
riveted connection & welded connection. Also explain column designing as per IS code
and splicing, lacings & lug angle for the lateral stability of steel structural members.

CO4: Analyze the structural behavior of steel structure as a beam carrying transverse loads
which are laterally supported & unsupported, also explain about the roof trusses with
types, spacing & elements.

COS: Understand the design and drawings of plate girders, gantry girder as a steel member and
fabrication process of the steel structures.
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(oo ittuiogiidbudotinbbooa

UOOI0IT Enlist types of
riveted joints with
evaluate strength of a
riveted joint.

OO0l Analyze &
design a riveted joint
subjected under an axial
load with gusset plate.

U000 Understand

2.2 Riveted joints:

2.2.1 Types of Riveted joints,
modes of failure of a
riveted joint,

2.2.2 Strength and Efficiency
of a Riveted joint.

2.3 Design of a riveted
connection under axially
loading condition.

(o 000000IC00000o00 O0000000I0000000OCoo0an 0000000000 Ol | Do
00 Ho0b0O0inooOom Q0I000D0oCoo0omonn 000000001 0o | 0oooo
0iDo0onobOo I 00000000000 (Dooioo0 oo
1 | 00000 Understanding | 00000000 000000 Chalk-Board, 11 [COl1
the properties & benefits | O000I0000II000I00COL Hands-on,
of steel. 0000000 o00oon Collaborative
00000 Explain rolled | 1.1 Introduction: Beammg» Video
steel sections with : emonstrations,
properties as given in IS 1.1.1 Properties of Steel, Presentation
handbook or steel table. | 1-1-2 Advantages of steel as a
structural material.
UOOI0I0 Understand _
concept of three of 1.2 Rolled steel section as per
methods for design of IS handbook.
steel structures. 1.3 Designing methods:
00000Understand 1.3.1 Simple design,
loads .& lqadlng 1.3.2 Semi rigid design,
combinations as per IS- e _
875 1.3.3 Fully rigid design.
0000 Explain 0 | 14 Types of Loads &
curve for MS & Combinations of Loads.
permissible stresses with | 1.5 Stress-strain relationship
effects of temperature in for mild steel, Permissible
steel structures. stresses and temperature
effects in steel structures.
2 | OUOIUID Enlist Types of | O000000I00000000C00 Chalk-Board, 18 | CO2
rivets, terminologies O100000I000000000000 Hands-on,
using in _rlvgtlng & 7 1 Rivets: Collal?oratlve
stresses 1n rivets at _ . Learning,
failure as per IS code 2.1.1 Types of Rivets, Rivet | vjdeo
200. pitch and diameter, Rivet Demonstrations,
value, stresses in rivets. | presentations.
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welds & welded joints
with its types and explain
benefits-losses of a
welded joint.

U000 Designing a
welded connection
subjected under axial
loads for fillet & butt
welds.

CI0I000I000000000000
2.4 Welds:

2.4.1 Types of welds and
welding joints,

2.4.2 Advantages and

disadvantages of welded

joints.
2.5 Design of welded joints:

2.5.1 Design of fillet welded
joints for axial loads,

2.5.2 Design of butt-welded
joints for axial loads.

U000 Explain tension
members & types of
tension members with
suitable rolled section as
a tension member.

UOOI0IOIUnderstand the
net area calculation for
tension member with
riveted & welded joints.

000NN Designing the
tension members for
axial tensile load.

000I0IT Explain uses of
Lug angles and splicing
for a tension member

with its provisions as per
IS code.

UOOIDID Understand the
basics of a compression
member with effective
length according to end
conditions & slenderness
ratio.

00O Explain Euler’s
theory & buckling and
crippling of a column.

LOiooidotobomooo:
I

Oodfiobiooooo

3.1 Types of Tension
members.

3.2 Net area:

3.2.1 Net sectional area for
plates,

3.2.2 Net effective area for
Angles and T-sections.

3.3 Design of members

subjected to axial tension.

3.4 Lug angles and Tension
splices.

Compression Members:
3.5 Introduction:

3.5.1 Sections used as a
compression member,

3.5.2 Effective length,
3.5.3 Slenderness ratio.
3.6 Columns:

3.6.1 Failure modes of a
column,

3.6.2 Euler’s theory.

Chalk-Board,
Hands-on,
Collaborative
Learning,

Video
Demonstrations,
Presentations.

32

CO3
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O0UI0I0Analyze a
compression member
subjected under axial
loads with given
provisions in IS code for
riveted & welded joints.

00000 Explain
Lacings, batten plates and
splicing of a column.

3.7 Design of axially loaded
compression members.

3.8 Lacings, Batten plates and
column splicing.

OO00I00IUnderstand the
basics of steel beam
section and explain
bending, shear and
deflection failure of a
beam.

OUUI00 Explain
permissible stresses in a
beam i.e. bending stress,
shear stress & bearing
stress.

00000 Enlist web
buckling & web crippling
under high compressive
loads and assess
deflection occurs under
loads.

OO0 Enlist the
procedure of designing
the laterally restrained &
laterally unrestrained
beams as per IS code.

OOUI000 Explain
elements of a truss with
its types.

OO0 Understand the
economical spacing for a
roof truss with purlin
spacing & bracings for a
roof truss.

o
Coogogo

O0o0ooo
4.1 Introduction:

4.1.1 Types of sections used as
a beam,

4.1.2 Failure modes of a beam.
4.2 Stresses in beams:

4.2.1 Bending stress, Shear
stress and Bearing stress.

4.3 Web Buckling, Web
Crippling and deflection.

4.4 Design of Beams:

4.4.1 Laterally supported
beams,

4.4.2 Laterally unsupported
beams.

000000000000
4.5 Introduction:
4.5.1 Types of Roof Trusses,

4.5.2 Components of a Roof
Truss.

4.6 Economical spacing of
roof trusses, spacing of
purlin and bracing of roof
trusses.

Chalk-Board,
Hands-on,
Collaborative
Learning,

Video
Demonstrations,
Presentations.

20

CO4
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5 | 00000 Explain Plate 00ii0I0Ib0oooooi ooouon] Chalk-Board, 15 |[CO5

girder & its components | 100000000 Hands-on,
and types of sections 00000000 Collaborative

Learning,
used. 5.1 Introduction: Video s
OO0 Understand the

.. . 5.1.1 Elements of Plate Girder |Demonstrations,
provision of stiffeners for

1 Presentations.
strengthening of a plate and types of sections,
girder. 5.1.2 Economical depth of
plate girder.

OO0 Understand _
about the gantry girder as | -2 Stiffeners.
a steel structural member. | 5.3 Uses of Gantry Girder.

UOOI0ID Understand 5.4 Fabrication and erection of
about the fabrication & steel structures like trusses,
erection process of steel columns and girders.
structures.

000O00000CIOOoon

1. Use of IS:800-2007 and Steel Tables are permitted in examination.
2. Steel Design and Analysis should be done by Limit State Method as per 1S:800-2007

provisions, as required.

N o
OUoooibpodiiobobdbouooiibigobboibdmo

LI0000000000odotion o ogn

. Collect the information of Indian Knowledge System (IKS) given in IS code 800-2007
for steel structural designing.

. Prepare charts of stress-strain curves for steel & obtain structural stability of beams,
girders and columns for different loading combinations.

. Several Numerical problems on riveted-welded joints, designing of tension &
compression member, beams, columns (of rectangular, square and circular cross section)
as a steel structural section.

. Designing the riveted & welded joints for a given roof truss with given loading
combination.
. Design a column for given loading combination with riveted or welded connection.

. Design a simply supported beam (laterally restrained & unrestrained) with given loads.
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[00000Student should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.

Uil 0hooobdodl Doooguooo! ol obouibol obbbooun Ol gpuiboubo
Y

oo CO000000000 UII00000 Ub00dioo | D000

[0 ol (10000 |O0oioomoo

1| I [ General Considerations and Designing Methods COl1 11 12

2| I | Connections CO2 18 20

3 | 1I [ Tension And Compression Members CO3 32 30

4 | IV | Beams And Roof Trusses CO4 20 22

5| V | Girders And Masonry Structures CO5 15 16
00O U CCHD oD CCOooMI@OOOUIMOnCo oo 0od

N

00004l ooiOoitdoog
Onoonm 0o Hoid oooo | Dooo oo oo nimliln
O0monOnn 0000000 | 0000000 Oooiooo (Oocoooo | 0ooiooititdly DOoooooo | Ooooooo
00m 0ood 00000000 | ©O0000000 | coniooopmotoniiooiol| Coooo0do0n | ooooooo
Hiooooroan Oooll | 000 0000000
0000000 il O0000I00000aD
L000mo0o OOl00Iooo oo
000000000n
COl 2 2 2 2 1 2 2
CO2 3 3 3 3 2 1 3
CO3 3 3 3 2 1 2 3
CO4 3 3 3 3 1 2 3
CO5 2 2 2 1 2 1 2
(0000000 High:03, Medium:02, Low:01
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00an I RRINN aaooon 0oomoood
1 | Duggal SK Design of Steel Structures Standard Publishers, Delhi
2 | Birinder Singh Steel Structures Design and Kaption Publishing House,
Drawing Ludhiana
3 | Ram Chandra Design of Steel Structures Standard Publishers, Delhi
4 | LS Negi Design of Steel Structure Tata McGraw Hill, New Delhi
5 | S Ramamurthan Design of Steel Structures Dhanpat Rai and sons, New Delhi
6 | Harbhajan Singh | Design and Drawing of Steel Abhishek Publishing, Chandigarh
Structures
7 | M. Ivanyi, M. Stability Problems of Steel Springer Verlag GmbH Publisher
Skaloud Structures
8 | Zhihua Chen, Modelling, Test and Practice of Mdpi AG Publisher
Hanbin Ge, Siu- Steel Structures
Lai Chan
9 | S.K. Duggal Limit State Design of Steel McGraw Hill Education
Structures

I o o

00t OI00ImOoooom C00000oood
1 |https://www.youtube.com/watch?v=tSX1AQqzoeQ Types of steel and their grades
2 [https://www.youtube.com/watch?v=dX0YIRewdkU Riveted Connection in Steel
Structure
3 [https://www.youtube.com/watch?v=L-m_R38yt0Y Welded Connections

&list=PL2IEmUaKVY-jnK0Z6PmX-HRwDBN3{NI15n

4 | https://www.youtube.com/watch?v=chG gyMo3pU&lis | Tension Members
t=PL2IEmUaKVY-jFxD3xT2GxzpMVNwPYkaUI

5 |https://www.youtube.com/watch?v=7YMJVTWEX M& | Compression Members
list=PL2IEmUaKVY-gz4QDnXeFFcV-zf1JSgtOv

6 |https://www.youtube.com/watch?v=bGIIGaoKI7A&list | Beam in steel structure
=PL2IEmUaKV Y-hskmHpclwc-VInpYZPiMxY

7 | hhttps://www.youtube.com/watch?v=WqeY gEUNvBI&I| Plate Girder
ist=PLiYAH68F-CTDzqFOGBKhr cCOJqi9-mlJ

00000 Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students

ook skok sk
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00 Doooioboodo

Diploma students in Civil Engineering are required to supervise the construction of RC and
steel structures. Thus, one should be able to read and interpret structural drawings of RC and
steel structures. The competence to read and interpret structural drawings is best learnt by being
able to draw these drawings. Hence, there is a need to have a subject devoted to preparation of
structural drawings.

0o hoobddtmgbubbibbimoiobobbinbuob g

Enhance design accuracy, improve efficiency and optimize resource management.

0 1

Student should be able to achieve and demonstrate the following COs on completion course-
based learning:

CO1: Understand and Prepare detailed drawings for reinforced concrete slabs, beams, columns
and footings, including Reinforcement layouts and dimensional specifications.

CO2: Create detailed drawings for a three-bay, two- storey RC portal frame and dog-legged
stairs for a single- storey building, including reinforcement and junction details.

CO3: Prepare detailed steel connection drawings for column bases (slab base, gusseted base
and grillage Base) and column-beam connections, including splicing of steel columns and
reinforcement details.

CO4: Create detailed plan and elevation drawings of plate girders, including support details,
connection of Stiffness, flange angles, covers plates and curtailment of plates.

COS5: Prepare detailed drawings of a Fink roof truss, including joint details, purlin connections
and roof Sheet fixing arrangements.
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00 O00000I000000001 0000000010D0000nOoooo0n 0000000000
Wl Oi0I0DoDoDIoooomonn Q00000000
Ooooomoiuao O O {RRIN{A (W
1 | PRACTICAL N Visuals,
COURSE (i) RC Slabs - One way slab and two-way Demonstrations,
slab. Chalk-Board, Site/
3 ) ] Industry Visit,
(i1) Beams - Singly and doubly 1'remforced Presentations (PPTs),
rectangular bgams agd Caqtllever beam Cooperative/
(All beams with vertical stirrups) Collaborative
(i11) Columns and Footings — Square, Learning, Case study
Rectangular and Circular Columns with Etc.
lateral ties and their isolated sloped
column footings.
2| PRACTICAL 0 A Y A Visuals,

COURSE (1) Portal Frame — Three bay two- storey RC Demonstratlons.,
portal frame with blow up of column beam Chalk-B oa.rq, Site/
junctions. Industry Y1s1t,

3 . . Presentations (PPTs),
(11) Do.g l'egged stairs for single- storey Cooperative/
building. Collaborative
Learning, Case study
Etc.
3| PRACTICAL N Visuals,

COURSE Uo00o0liooidooonmon Demonstrations,

(1) Column and Column Bases - Drawing of Chalk—Boa}‘q, Site/
splicing of steel columns. Drawings of Industry Visit,
slab base, gusseted base and grillage base | Presentations (PPTs),
for single section steel columns. Cooperative/

By ) Collaborative

(i1) Column Beam Connections- Sealed and Learning, Case study
Framed Beam to Beam and Beam to Etc.
Column Connections.

4| PRACTICAL 0 Visuals,

COURSE (1) Plan and Elevation of Plate Girder with Demonstratlons.,
details at supports and connection of Chalk-B oa'rq, Site/
stiffness, flange angles and cover plate Industry YISH’
with web highlighting curtailment of Presentat%ons (PPTs),
plates. Cooperau\/.e/

Collaborative

Learning, Case study
Etc.

202




PRACTICAL
COURSE

sheets.

UDI0Ioooitoootidbodioo

(1) Drawing of Fink Roof Truss with details of
joints, fixing details of purlins and roof

Visuals,

Etc.

Demonstrations,

Chalk-Board, Site/
Industry Visit,
Presentations (PPTs),
Cooperative/
Collaborative
Learning, Case study

COogri
(a) All drawings should be as per BIS code and specifications in SI Units.
(b) Intensive practice of reading and interpreting structural drawings should be given.

[l OO000DOoodpor oogboonoul bbogooor bobl oooiboobr bobooogobon o
0oogaoogn
0 0000000000000 8 A 00| Oomoo
i I A o 0 o A 00l | DOOo
OoooomonoOn IR o o0l doo
1 | LLO 1. Ability to understand and *To prepare, drawings for RC 20 |
apply the principles of RC Structures | Structures like Slabs, Beams &
in preparation of drawings of beams, | Columns and Footings
columns and footings.
2 | LLO 2. Ability to understand and *To prepare, drawings for Three bay | 20 2
apply the principles of RC Structures | two- storey RC portal frame and
in preparation of drawings of portal Dog legged stairs for single- storey
frames, stair cases for single story building.
buildings.
3 | LLO 3. Ability to understand and *To prepare, drawings for detailed 20 3
apply the principles of Steel steel connection like Column &
structures in preparation of drawings | Column base and Column Beam
of column splicing and column beam | Connections.
connections.
4 | LLO 4. Ability to understand and *To prepare, drawings for detailed 18 4

apply the principles of Steel
structures in preparation of drawings
of plate girders.

plan and elevation of plate girders
with details at supports and
connection of stiftness, flange angles
and cover plate with web
highlighting curtailment of plates.
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5 | LLO 5. Ability to understand and *To prepare, drawings for Fink Roof| 18 5
apply the principles of Steel Truss with details of joints, fixing
structures in preparation of drawings | details of purlins and roof sheets.
of fink roof truss and connections.
LUI0IIOut of above suggestive LLOs -

"' Marked Practical’s (LLOs) are mandatory.
Judicious mix of LLOs is to be performed to achieve desired outcomes.

Y 0
8

(00000000000

Design a staircase (dog-legged) for a building.

Design a fink roof truss showing arrangement of connections.
Design of a Small Single-Storey Building

RCC Beam and Column Detailing

A e

Structural Detailing of a Staircase

Cooinogoo

1. Create a section view of the building to show the reinforcement details of foundation,
columns and beams.

2. Collect information and prepare presentations of detailing of reinforcement in various
structural components.

U0 Student should maintain a separate full-size notebook to solve the assignment given
by course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments
should be solved by individual students and corrective actions should be given by course
teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students
only. Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom
teaching. The necessary guidance for the microproject work should be provided by the
course teacher
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Wi I H0i00000OOOidon
1 | Drawing Boards 1-5
2 | Drafting Machine 1-5
3 | T-Squares 1-5
4 | Set Squares 1-5
S | Protractors 1-5
6 | Sheet Holders 1-5
7 | Roller Scales 1-5
8 | Erasing Shields 1-5
9 | Technical Pens 1-5

guititbooobdodn Dooguooo! ool obooiool obbbooun Ol oot ubog
I o

oujoomy Qo0IiO0oa 0 I I A

0 I A

1|{ I |RC Structures Drawings COl 20 20

2| II |Portal Frame & Stairs Drawings CO2 20 20

3 | III [ Column Beam Connection Drawings CO3 20 20

4 | IV | Plate Girder Drawing CO4 18 20

5| V |Roof truss Drawing CO5 18 20
o i {m j  {um}A a0 0od

0

0000000 000000000000 000
00 0o a[mii 0o | 00om a[miil 0000 0000
qopopony] D00 | DO0000) OO00000 | 000000 | 00000000000 | O0oo0o0m | Ooooooon
TRl 0000 | 00000000 | 00000000 | 0ooooooqo CO0C0000N00! | Ooooo | 0onooioo
Qooooomon: Ooom | Ooom 00000000 Niminm
0000100 0m 000I000000o0]
0000000 001000000 Li00nimoooood
COl 3 2 1 1 1 1 1
CO2 3 2 1 1 1
CO3 3 2 1 1 1 1 1
CO4 3 2 1 1 1 1 1
CO5 3 2 1 1 1 ] 1
000000000 High:03, Medium:02, Low:01
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0 10001000000

1 | Terry S. Structural Drafting and Design | Delmar Cengage Learning,
Biederman ISBN-13: 978-9386173429

2 | G. S. Ramaswamy | Manual of Structural Design Standard Publishers Distributors,
ISBN-13: 978-8180140194

3 | S. S. Bhavikatti Structural Drawing and Vikas Publishing House,
Detailing ISBN-13: 978-9325994529

4 | T. S. Raghavan Structural Drawing and Design | Wiley India,
ISBN-13: 978-8126512512

0 o A W | | A

Hin Ui00i0ooo0 {ooioioooo
1 |www.cadtutor.net CAD Tutor
2 | www.udemy.com/topic/structural- Online structural design

design/?srsltid=AfmB0o0qi52cM3yFKkL4APoO3NjWTe | COUISES.
OJyb8oHLRtmi-k8gT2eJEItFCpb

UJOI0I0 Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students.

skskoskoskosk
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A Survey Camp help students to gain experience and develop skills in the field. A Camp can
help students to develop team spirit and learn about field surveying problems and how to
address them. Survey camp can help students practicing of all major surveying instruments and
impart training for solving practical difficulties.

0o 0DOooDUoobbgoobibuoogouoioogoooo
Apply the principles surveying and skills to prepare detailed drawing, maps and layout.

0T DOoobdoimbbibogiouibbioodobguotdbio

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:

CO1: Understand the advantages of working with team.
CO2: Remember and understand self-management for achieving the goals.
CO3: Develop communication skills with the local population.

CO4: Able to use surveying instruments like Theodolite, Plane Table Surveying, Total Station
etc.

COS5: Able to solve practical difficulties in surveying on the field.

I dhoodbubtibdodn

. Preparation of topographical plan of a given area.
. The survey camp will be organized for a duration of minimum 10 days’ time span.
. The students may be assigned an undulated area of about 1.5 to 2.00 sq.km. with level

difference of 15m consisting of good number of physical features such as buildings,
roads, bridges, culverts, railway tracks, electric lines etc.

. They are required to prepare the topographic map of above areas showing various
features along with contours using suitable contour intervals.

. They will mark a road alignment of given gradient connecting any two stations on the
map consisting some horizontal and vertical curves and will prepare estimate of
earthwork and submit the detailed technical report indicating therein practical difficulties
faced during surveying for the features like ridge, line, valley lines, saddle cliffs etc.
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. Measurement of horizontal and vertical angle & distance by using total station,
measurement of given plot area by using total station, determine co-ordinates etc. by
using GPS & Total station.

. The students should be divided in the groups consisting of 5-7 in numbers.
y Plot the field data of survey camp in CAD Software.

. They are required to submit the Report of work done, during survey camp, which will be
dully examined, while awarding the internal assessment.

0 O O [

The suggested Assessment Criteria is given below: (%Basis)

1 | Punctuality and regularity 10
2 | Initiative in learning/working at site 10
3 | Level/proficiency of practical skills acquired 10
4 | Sense of responsibility 10
5 | Self-expression/Communication skills 10
6 | Interpersonal skills 10
7 | Report writing skills 20
8 | Viva voce 20

Ly ey [N

Hiiioooobuboinuiibioguonibgan

IR
q000 pooan goog gooo | booo Hoid oo Hoid
Ooononal Qoo | bootiody Dooiooo (Lobooo ( bboooooiodny - boooode -+ biooeeo
0o 0onz LO000000 | o00io0o | Dooiooopmiboliooooon L UootoUodn | Looto
Hiooooan Loo0t | booio Dooiooon
0uooino il DO000I00Om0al
L000moOo Doi00iooo 0oo
Qooioodoooo
COl1 3 2 2 - 1 1 2
CO2 3 2 2 - 1 1 2
CO3 3 2 2 - 3 1 2
CO4 3 2 2 3 1 1 2
CO5 3 2 2 1 1 1 2
[0000DONI High:03, Medium:02, Low:01

eoskoskoskok
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0o boooobood :

Civil Engineering (Environmental and Pollution Control) diploma students must have the
knowledge of different types of environmental aspects related to Air pollution and its effect on
buildings and the topography. Monitoring of air quality helps in generation of emission
inventory and control techniques help in maintaining the ecological balance. They should also
be aware of air quality indexes and the related air pollution control laws for effectively
combating environmental pollution. The class room instructions should be supplemented by
field visits to show the pollution caused by urbanization and the combatment measures being
adopted at site. Extension lectures by experts may be encouraged.

00 Oobddtmogbubbobimuobbibbinbuggyom

Identify sources of air pollution, assess its impact and implement appropriate control
technologies to ensure regulatory compliance and environmental safety.

A 1
After the successful completion of this course students will

CO1: Understand and able to identify sources of air pollution and explain the characteristics
and health/environmental impacts of various air pollutants.

CO2: Understand and able to explain pollutant dispersion mechanisms and evaluate air quality
using standard monitoring and assessment tools.

CO3: Understand and able to assess the regional and global impacts of air pollution and explain
the role of international agreements in mitigating them.

CO4: Understand and able to describe and select appropriate air pollution control equipment
and technologies based on pollutant type and application.

CO5: Understand and able to propose sustainable solutions for air pollution control.

CO6: Assess the effectiveness of India's air pollution control strategies through case studies,
examining technological interventions, policy frameworksand environmental impact.
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(oo itinuiogiibudntinoboboaa

air quality and interpret the
results.

OO0 Interpret the Air
Quality Index (AQI) and explain
its significance in public health
and environmental management.

OOUI0ID Recall and explain the
key parameters and limits

air quality monitoring
* Air Quality Index
(AQI) and its
applications
* National Ambient Air

Quality Standards
(NAAQS)

Case study Etc.

i HO0000IC0o0ooan Ho00000toOmnordoooooy - 0o0ooooooo ool | OO
00 (A A O T Oi0I00oDoDICuooomonn Q00oomoon il
0ioooonoioOo OOiibOoiioo0in0ooo  0000booooon (o000

1 | UODNU Describe the D0NoNoooioOooioi | Visuals, g8 |[COl
composition of atmospheric air | DIUIDIDOICHIID Demonstrations,
and define air pollution. « Composition of air Chalk-Board,
OOOI00 I dentify various natural|  and definition of air S{tq/ Industry
and anthropogenic sources of air |  pollution 1\)/13“9 "

- resentations
pollutants and c.las51fy them. | . Sourges apd | (PPT’s),
OO0 Explain the properties, classification of air Cooperative/
behaviour and environmental pollutants Collaborative
significance of major air * Major pollutants: Learning,
pollutants. properties and effects | Case study Etc.
0 DDDDD].IH}lstrate the « Specific group
char.acterlstlcs and . pollutants: CFCs,
environmental effects of specific greenhouse gases etc.
pollutants such as CFCs and
greenhouse gases. * Impact on human

. health, materials and
DD LJI0IU Analyse the impact of plants
air pollutants on human health,
materials and vegetation through
case-based scenarios.

2 | OO0 Explain the concept of | LUIIDIIOONOIDUI Visuals, 15 |CO2
atmospheric stability and its HI00000000I0000d 00 Demonstrations,
influence on plume behaviour. | UUOIIOIOI000000COC | Chalk-Board,

OO0 Describe how * Atmospheric stability Sl,te./ Industry
topography, terrain and wind and plume behaviour IYISlt’ ”

- L resentations
affect plcl)llutant dispersion in the |, Rie of topography, (PPT’s),
atmosphere. ' te.rrain gnd windon |, operative/
OO0 Explain methods for dispersion Collaborative
monitoring indoor and ambient |, [,400r and ambient Learning
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specified in the National

* Overview of air pollution

(PPT’s),

Ambient Air Quality regulations and laws Cooperative/
Standards (NAAQS). Collaborative
00000 Summarize major Learning,

- : Case study Etc.
air pollution control laws
and regulations at national
and international levels.
000100 Explain the O0onOoomooOoooom Visuals, 16 |CO3
causes, mechanisms and 000000000 O00000O0OIOI | Demonstrations,
environmental impacts of Hoooood Chalk-Board,
acid rain, global warming, « Case studies: Acid rain, Site/Industry
photochemical smog and global warming, smog, Visit,
ozone depletion to evaluate ozone depletion Presentations
real-world case studies . . (PPT’s),
related to extreme air * Environmental treaties | cooperative/
pollution scenarios and and protocols: Kyoto, Collaborative
their consequences. Montreal etc. Learning,
00000 Describe key . Eﬁ"egts of mining, . Case study Etc.
international environmental blast.mg an_d deforestation
treaties and protocols such on air quality
as the Kyoto and Montreal
Protocols to assess the role
and effectiveness of
international agreements in
controlling air pollution and
protecting the environment.
00000 Analyse the
environmental
consequences of mining,
blasting and deforestation
on air quality and
associated health impacts.
00000 Explain the basic | DOI00IOI0I00000O0O0 Visuals, 16 |CO4
principles behind control U000b0iCooODooddong Demonstrations,
methods for particulate and | . paticulate and gaseous g.}za}iﬁgoifd,
gaseous pollutants. pollutant control methods Vli;t,n I
OO0 Describe the « Equipment: scrubbers, Presentations
working and construction of ESPs, gravity settlers, (PPT’s),
control devices such as cyclone separators, filter Cooperati\(e/
scrubbers, electrostatic bags Collaboratlve
precipitators (ESPs), Learning,

gravity settlers, cyclone

* Advanced techniques:

Case study Etc.
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separators and filter bags.

biochemical and catalytic

(PPT’s),

OO0 Describe the processes Cooperative/
principles and applications Collaboratlve
of advanced control Learning,
methods such as Case study Etc.
biochemical and catalytic
processes.
00000 Explain the role OOmoooooonooonn Visuals, 15 |COS5
of renewable energy 00I00I00000DI0INO 000000 - | Demonstrations,
sources such as solar, wind | OOOIOO0 Chalk-Board,
and biogas in reducing air « Renewable energy Si.te'/Industry
pollution. sources (solar, wind, Visit,
0000 dentify and biogas) in air quality | Fresentations
evaluate alternative fuels protection (PPT’s), ,
such as biodiesel and their | , Energy resource ggﬁgﬁgﬁg;i/e
effectiveness in reducing air conservation and use of | { aarnin
pollutants. alternative fuels (e.g., Case stug(iy Etc

biodiesel) '
00000l Analyze India's OOI00Oo00Ieoo00og Visuals, 10 |CO6
air poll.ution control « Case study of various air Demonstrations,
strategies through case pollution control Chalk—Board,
studies, assessing their management and Site/Industry
gﬁ“ectlvepess, technologlcal strategies in India like l\)?smnt om
interventions, policy Agra's Air Pollution (PleDS"F’S)a ons
frameworks and Control Strategies, Delhi COOpCré’ltiVe /
environmental impact. Winter Air Pollution Collaborative

Management etc. Learning,

Case study Etc.

10

el S

(1 A e m{ m  m| W W W
OUoguibibtimbiobooiboyobiiibbdobbonodo

LI00000000000000o0o0 D00
Analyse air pollution levels using AQI data and identify major sources.

Communicate characteristics and health effects of pollutants effectively.

Plan a public awareness campaign on air pollution (college/locality).

Assess and recommend ways to reduce fossil fuel use in a household or institution and

prepare a report.

Evaluate air quality benefits of biodiesel, ethanol, CNG vs. diesel/petrol and prepare a

presentation.
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{0000 Student should maintain a separate full-size notebook to solve the assignment given by
course teacher.

Course teacher can assign above listed or similar assignments to students. Assignments should
be solved by individual students and corrective actions should be given by course teacher.

Student should prepare 10-15 pages microproject on any topic in a group of 4 students only.
Faculty may design microproject/activities/assignments based on course outcome
requirements. Course teacher can allot above listed or similar topics to microproject group.
Microproject report should be prepared with new information other than classroom teaching.
The necessary guidance for the microproject work should be provided by the course teacher.

O doooboubodl uibbbgool ool ggoooooorl ghbbooor O gt oo
Y A

W AR LOiooooo Hioooo] Dobooooon | Coioooooo

[0 DOl | O000oodoom L]

1 | T |Fundamentals of Air Pollution COl1 08 10

2 | 1T |Pollutant Dispersion & Air Quality Management| CO2 15 24

3 | III | Environmental & Global Impacts of Air Pollution | CO3 16 24

4 | IV | Air Pollution Control Technologies CO4 16 15

5 | V | Sustainable Solutions for Air Quality Control CO5 15 15

6 | VI |Case Studies CO6 10 12
L i i ad 000

Do biibinbibUdbobibobOo

N000000 0m000000000000
00mml | 0o 0omm | 000 0o 000 | 000
S Dmonyyy| O0X0000| 000000y 00000 | 000000 | DO0I0000io0) | gooiongy| O
-0 | Doonom) oooo | 000000000 R00I00INON00AN0N0N) | CI00000|  [00C
00000 il moom | O00OOf | OO0 |OO00dooo
000000 alininlu OOoOIO00T]
QI000I00000;
Col 3 1 1 1 2 1 2
CO2 3 2 2 1 2 1 2
CO3 3 2 2 1 2 1 2
CO4 3 2 2 1 2 1 2
CO5 3 2 1 1 2 2 2
CO6 3 2 2 1 2 2 2
000000070 High:03, Medium:02, Low:01
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Wi 0000000 I Y R

1 | Daniel A. Vallero Fundamentals of Air Pollution, Academic Press,
ISBN-13: 978-0124017337

2 | C.S.Rao Environmental Pollution Control Engineering, New Age
International Publishers, ISBN-13: 978-9386649898

3 | Wark, K., Warner, Air Pollution: Its Origin and Control, Addison-Wesley

C.F.and Davis, W.T., Longman.
4 | Lodge, J.P. (Ed.) Methods of Air Sampling and Analysis, CRC Press.

0 o o

i Qouoionoiom o000god

1 | https://www.youtube.com/watch?v=5dukz1 UOtkA&list= | NPTEL Online Course on
PLLy 2iUCG87BwOQUbS7TWSdMVWHDXByk-w Air Pollution and Control

2 | https://onlinecourses.nptel.ac.in Air Pollution and Control

OO0 Teachers are requested to check the creative common license status/financial
implications of the suggested online educational resources before use by the students.

skskoskoskok
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0 bboooboodo

The course on Entrepreneurship and Start-ups is designed to equip students with the skills and
mindset required to create, manage and grow entrepreneurial ventures. It covers critical
elements of entrepreneurship, from identifying business ideas to scaling and financing start-ups.
Given the growing emphasis on self-employment and innovation, this course provides the
necessary foundation for aspiring entrepreneurs to transform ideas into sustainable businesses.

00l Ooooubbigobouubiigiodbidiobdooood

1. Demonstrate a thorough understanding of entrepreneurial principles and the process of
setting up a start-up.

2. Develop practical skills in business planning, market analysis and competitive strategy.

3. Utilize effective financial, management and organizational skills.

4. Communicate business ideas clearly to potential investors and stakeholders.

5. Apply ethical principles and an understanding of corporate social responsibility in their
business ventures.

6. Employ an understanding of business exit strategies and legal aspects, ensuring smooth

transitions or closures as needed.

B
By the end of this course, students will be able to:

CO1: Explain key concepts, traits and motivations for entrepreneurship and understand the
startup ecosystem and MSME structure.

CO2: Develop and refine business ideas, visualize the business and create a coherent business
plan.

CO3: Conduct market and competitive analysis and develop marketing, risk and SWOT
strategies.

CO4: Demonstrate knowledge of organizational structure, talent management and financial
management within a start-up.

COS5: Identify various financing methods for start-ups, create investor pitches and understand
intellectual property protections.

CO6: Develop project proposals, understand corporate social responsibility, business ethics and
establish exit strategies.
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0| 00000000000000n O0000oonootOnCooooan 0000000000 U0l |00
I A Hil0I000000I00000Io0 Qoooonoon 00 | 000
Ooooomoman 0 00000000000 | Cooh Coo
1 |UOO00 Define and | Definitions, traits of an Lecture, 4 | COl
describe traits of entrepreneur, types of business Case studies,
entrepreneurs and structures, motivation, Group
types of business Similarities/differences between discussions
structures. entrepreneurs and managers,
00000 Compare the MSME and Start-ups policies of
roles of entrepreneurs India, Uttarakhand Start-ups
vs. managers; explain Pol.1cy 2923 and Start-ups
MSME industry registration process.
registration. Scheme of assistance by
entrepreneurial support agencies at
National, State and District level:
NSIC, NRDC, DC, SIDBI,
NABARD, Commercial Banks ,
SFCs, Technical Consultancy
Organization, KVIB, DIC, TBI
(Technology Business Incubators)
and STEP (Science and
Technology Entrepreneur Park)
2 | U0OUUIONdentity Discovering ideas, visualizing Brainstorming 4 | CO2
and visualize business, activity map, sessions,
potential business Components of a business plan Idea
ideas. workshops,
00000 Develop a Group projects
structured business
plan covering all
essential elements.
3 (00000 Conduct Market analysis, identifying Market research | 8 | CO3

market and
competitive analysis
and develop
strategies.

0UU0IL Develop a
SWOT-based risk
analysis and
mitigation plan.

target market, competition
evaluation, strategy
development. Risk analysis,
SWOT analysis

projects, SWOT
Analysis,
Role-playing
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4 | D000I0Describe an | Company’s organization structure, | Role-playing, CO4
organization’s recruitment, talent management, | Organizational
structure and Financial organization, budgeting, | simulations,
manage talent in financial management includes Interactive
start-ups. elementary knowledge of income | discussions
OUOU0 Apply tax, excise duty, custom duty and
financial management | GST for start-ups.
principles to start-
ups.
5 (00OUDO Identify Financing methods for start-ups, | Guest lectures, CO5
financing methods creating investor pitches, Patenting | Pitch
and effectively pitch | and licenses. Infringement related | development
to investors. to patents. and
OO000 Understand | IPR (intellectual property right) presentation,
patenting processes | introduction and its importance for | Peer feedback
and the importance of | start-ups.
licenses.
6 | U000 Prepare Project planning, succession Project proposal CO6
project proposals and | strategies, harvesting, bankruptcy | drafting,
artlcule.lte exit Business ethics, Corporate Social Succession
strategies. Responsibility (CSR), Export- strategy
00000 Evaluate the | Import policies exereises,
importance of Case studies
business ethics and
CSR.

I DOOoOooooor ogool bboooboo I bhottoobour booiboooor oo
N o A
Ooiitobomo

Prepare a report on different funding schemes by the State and Central Government
available for setting up a small business model. 2. Prepare a DPR for small scale industry
setup, for obtaining a loan.

Hooifodooa

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting
calculations where applicable.

217



U 0ooobidodl otboogoo! ool ggbogoool ghbboour Ol gipuibubo
] o RN

O OO Rl (00000001 | Oboooioon| tionooooo

i mnil Oooom [

1 | I |Introduction to Entrepreneurship & Start—Ups CO1 04 10

2 | II |Business Ideas and Their Implementation CO2 04 15

3 | OI |Idea to Start-Up CO3 08 25

4 | IV | Management CO4 06 15

5| V |Financing and Protection of Ideas CO5 04 20

6 | VI |Project Proposal and Exit Strategies CO6 06 15
I o e i ao 0od

gttty oooibmuago

000000 Oooooooooon
qoo0m 0Ooan 0aod 0Ooog | 00 0aoo Wl aooo
OO Onn L0000 | 000ooQ Dooooo |00oooof 0o0ooboooooo | dooooboe -+ biooiooo
00T 0oan 0000000 | 00000000 | DO0IDOImboomoo0noan | Do00o0doan| 0ooooao
[00000moan ooo | Ooooo 000000am
Do00oont il Oo00ooooooon
H000mooo 0oiomooo OI0000o0Oo0o
COl1 3 2 2 1 - - 1
CO2 2 3 3 2 - - 2
CO3 2 3 3 3 - 2 2
CO4 1 3 3 3 1 2 3
CO5 1 3 3 3 1 1 3
CO6 1 2 3 2 - 1 2
(00000000 High:03, Medium:02, Low:01
R A o
Oidnf  0ooooon nooon N A O
1 | A. K. Singh | Entrepreneurship Development and Jain Book Agency (JBA)
Management publishes, New Delhi
2 | R.K. Singal | Entrepreneurship Development & S K Kataria and Sons;
Management ISBN: 978-8189757007
3 | Steve Blank | The Startup Owner’s Manual: The Step-by- K & S Ranch
& Bob Dorf | Step Guide for Building a Great Company ISBN — 978-0984999392
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1 | https://www.startupindia.gov.in/ Startup India

2 | https://dpiit.gov.in/startup-india/startup-india- Startup-India-Initiative
initiative

3 | https://startuputtarakhand.uk.gov.in/ Startup Uttarakhand

4 | https://investuttarakhand.uk.gov.in/themes/backend/ Invest Uttarakhand
acts/act_english1713163094.pdf

5 | https://www.f6s.com/companies/india/uttarakhand/ Startup Companies in

SO

Uttarakhand

keoskoskosk sk
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I Dooobboood

A major project in a diploma in civil engineering helps students gain experience and develop
skills in the field. A major project can help students learn about these problems and how to
address them. Major project can help students practice designing and analyzing structures. The
preliminary work done in Major Project Work-1, during Fifth Semester, will be continued for
detail design / analysis / modeling / development work in Final Semester as Major Project
Work-II.

0l fgudogobrboooogotibbbdbobbiobbgdon

Apply the principles of civil engineering and skills to solve the infrastructure problems.

IO DOoobdbiboudomoobbigdibbbbobbiioyomo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1: Understand regarding the size and scale of operations and nature of field work.

CO2: Apply subject based knowledge given in the classroom in the context of its application at
work places.

CO3: Analyze and solve practical problems of the world of work
CO4: Develop Skills for Preparing Project Proposal and Action Plan.

COS5: Develop special skills and abilities like interpersonal skills, communication skills,
attitudes and Values for project management.
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O | D000ooooCono0iom J000000000IDDO00Idoo0 O0n| ooo
00| DOOCODIoo0Ooooomal 0000000000000 0D | COO
OOi0oOoooooo O000000mO0ioo 000 0oo
1 |0000000 Identify | OO0O00O0O0000IOMOCNCO0IOOIOIOIIOCOICCOIOOOOO 10 | COl
specific problem 1.1 Review and finalize project as selected in Major
areas Project 1 in fifth semester. (or Select new project,
00000 Conduct as applicable)
Literature Review. Identify specific problem areas, objectives and
OOU0NIApply scope expansion.
the kqowledge in |12 Conduct detailed literature review: research papers,
planning project IS codes, IRC/NBC guidelines, industry case
implementation studies.

1.3 Formulate methodology and detailed action plan for
execution.

2 (0000100 Conduct | DODOONOOIOIOONOONOOIDOOOOOIOI O COOOIDMODOOD 20 | CO2
Advanced Field 2.1 Conduct advanced field surveys (land survey, traffic

Survey survey, environmental sampling, structural
OOOOIdI Collect observations, etc.).

and Test materials |2 2 Collect and test materials as per project
OOO0IlPerform requirement (cement, aggregates, steel, soil, water,
Market Survey etc.).

0OOOid Use 2.3 Perform market study for procurement and cost
relevant standards. analysis of materials/equipment/software.

2.4 Use relevant standards (IS, IRC, NBC, ASTM) for
data validation.

3 | UO00E0 Prepare | UOOOOIIOONOOIOOOIONII DI DOONOO 25 | CO3

detail.ed design and Prepare detailed design based on codes and software
drawings/models tools (AutoCAD, STAAD Pro, Revit, MS Project,
Excel, QGIS).

Carry out analytical calculations (structural design, mix
design, cost analysis, traffic capacity, etc.).

Develop physical models / scaled prototypes (if
applicable).

Simulate or analyze project using relevant software or
tools.

Compare model/software results with theoretical and
practical values.
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0000000 Perform | DODOIOIID0IDODODDIIDONOODO00IOIOONO000O 25 | CO4
quath Checks .and Execute partial/complete project (model construction,
identify deviations pilot study, material testing, structural simulation,
for further ) water treatment experiment, etc.).
troubleshooting
and modifications. | Perform testing and quality checks.
Validate results with industry practices or standard
codes.
Identify deviations, troubleshoot problems and suggest
modifications.
0000000 To make | OO0OIOINOOO0000IOOOOO0IO0000O0000O0O 16 | COS5

a project report in
the given format.

Cover Page: Institute Name, Project Title, Student
Names, Class, Project Guide.

Certificate from Institute/Guide.

Acknowledgement.

Abstract (summary of work).

Contents Page.

Report Chapters:

Chapter 1: Introduction — Background, problem
statement, objectives, scope.

Chapter 2: Literature Review — Existing studies,
codes, technologies, gaps identified.

Chapter 3: Methodology — Data collection, survey
details, material studies, software/tools used.

Chapter 4: Design & Development — Calculations,
drawings, models, simulations, testing procedures.

Chapter 5: Results & Discussion — Analysis of
outcomes, comparison with expected results, case
study validation.

Chapter 6: Cost Analysis / BOQ / Estimation.

Chapter 7: Conclusion & Recommendations for
industry/society.

Chapter 8: References & Bibliography (IS codes,
books, journals, websites).

Annexure: Drawings, Data sheets, Photographs,
Survey data.
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. Projects must be initiated in the Fifth Semester and continued in the Sixth Semester.
. The same group must continue unless exceptional changes are approved by faculty.

. A progress report from the Fifth Semester must be submitted at the beginning of the Sixth
Semester.

I A A A

HioioiooOoooooo

0 Project topic selection and approval.

0 Initial work must begin and be documented.

0 Submit a Progress Report at the end of the semester.

0000000000000

0 Complete implementation, testing and documentation.

0 Final submission by the deadline announced by the department (typically 2 weeks before

final exams).

Doirobigitiiioioobooonuooe
Final Project Report (Bound hard copy)
Soft Copy of Report (PDF format)
Presentation Slides (PPT or PDF)
Software Files (as applicable)

Project Drawings and model (as applicable)

© © © © o O

Video Demonstration (if working model cannot be presented live)

QuimnoooiiOoooOoooooooooionimoooo
The suggested Assessment Criteria is given below: (%Basis)

1 | Punctuality and regularity 10
2 | Initiative in learning/working at site 10
3 | Level/proficiency of practical skills acquired 10
4 | Sense of responsibility 10
5 | Self-expression/Communication skills 10
6 | Interpersonal skills 10
7 | Report writing skills 20
8 | Viva voce 20

Ny iy ao0
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000000 il OO000I000mIal
Loo0mood Qoiooiooo NN
COl1 3 3 3 2 1 3 2
CO2 2 1 3 2 1 3 1
CO3 2 1 3 2 1 3 1
CO4 2 3 3 2 3 3 3
CO5 1 1 3 2 3 3 3

0000000 High:03, Medium:02, Low:01

O DOiDooigouoooioooiogoooogoodnon

00OION000 3 to 5 Students or as per decided by respective department.
[100000000I0I0000I00 At least one student must be from another engineering/science branch.
UOIDIOIIDIOUIO0I Teams must define and assign the following roles clearly:

x UI000ID0DDoIDuiOUUD00ID00UDT Oversees the entire project workflow.
x 000000IDDODIDEO000O0ro0ICO 00000 Provide field data required for design and layout.

x Q00i0oroigoiiiirioioiiDioiooooil 00000 Provide design/ structural requirements/
software coding/ sensor design etc.

x OIIOON0IIOOOIro0Oodol LD S S O L Pafero HIIITINILIOIIOOD

x 000000000000 4 bibool OoQoot - Ensures proper 10IUOC0I0DI 00I0O0ODIOON DOOL
00000000000

x OU0D00O00oOmI ool O iooiobiiloUulll LD S S O L FRdpdreHIUNI0I00LDONOIN
0 A

x U00000IoUOOiOOoUbdrbidLulT Prepares QU0I0OIDOOOO0IOIOODIIOOMM T 0OQ0OD

X 00000fiOIdDoiidotbiboiiid o Uool Ensures OII0DO0I0ONOOOOOIOIDOOMOILLOODOO O
HIN0D00000Do0d0000n

JOOC0IOf the group is small, more than one role can be assigned to a particular student.

0000000 0000000000

X One Faculty Mentor from Civil Engineering (Primary).

X One Faculty Mentor from the Collaborating Branch (e.g., CS/IT/Mechanical) to support

interdisciplinary learning.

Aoskokook ok
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