Government of Karnataka
Department of Technical Education

Credits (L:T:P) : 4:0:0 Total Contact Hours: 52

Board of Technical Examinations, Bengaluru
Course Title: ENGINEERING MECHANICS AND STRENGTH OF MATERIALS

Course Code: 15CE31T

Type of Course: Lectures, Self

Study& Student activity Credit :04

Core/ Elective: Core

CIE- 25 Marks

SEE- 100 Marks

Prerequisites: Knowledge of basic Mathematics and Science.
Course Objectives: The students shall be able to

Define and identify the differences among types of forces, stresses and strains.
Determine the geometrical properties of the structural sections and to analyze the effect of

1.
2.

geometry on strength properties of structural elements.

Evaluate the response and behavior of various materials to forces, stresses and strains and
to assess the properties of a material and identify its usage in structural elements.
Identify, formulate and solve engineering problems of structural elements subjected to

flexure, shear.

Provide procedural knowledge to analyses of structural system, component of elements
such as beams and columns subjected to various load combinations with different boundary

conditions.

On successful completion of this course, the student will be able to

Linked Teaching
Course Outcome CL PO Hrs
Co1 COH}P”? the various forces acting and apply the force R/U/Ap 12 5
equilibrium condition.
Explain the mechanical properties and describe the different
: ) R/U/Ap/A
CO2 | types of stress, strains and elastic constants and compute the 1,2,5,6 10
) . ! y
factor of safety in sustainability of material aspects.
CO3 (;ompute geometrical prqpertles of the sgctlor}s knowing the RUAp | 12,59 10
importance of geometry in structural engineering
Correlate the concept of free body diagram, & analyze the
CO4 different types of end conditions in supports for various loads |R/U/Ap/ | 12,3, 10
&beams developing shear force diagram& bending moment | Ay/ C 5.9
diagram,
Describe Pure bending theory and applying geometrical
CO5 properties of beam to calculate strength parameters& develop [R/U/Ap/ 1,2,3, g
flexural stress and shear stress diagram of structural | Ay/C 5,6,7,9
members (beams) for different loading conditions.
Inspect and calculate the deformation (Slope &deflection) of R/U/Ap/A
COo6 . 1,2,5 4
basic beams y
Explain the types of column and apply the eulers theory to
. . R/U/A/A 1,2,5,6 5
co7 find the parameters for different end condition Y
Manage the suggested or identified structural engineering 1234
. . . U/Ay/Ap/ e %
CO8 | problems, formulate and solve in teams, in order to improve [~ 5,6,7.8,
future problem solving ability and able to present it. 9,10
Total sessions 52

Legend- R; Remember U: Understand, Ap: Application Ay: Analysis C:Creation,
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*Related to Student activity beyond classroom hours.

Programme outcome Attainment Matrix

Programme Outcome
PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS8 | POY9 | PO10
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Strength Of Materials | 3 3 2 1 3 3 1 1 3 1
Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.
Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.
If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3
If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2
If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1
If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.
COURSE CONTENT
UNIT COURSE CONTENTS HOURS
INTRODUCTION TO ENGINEERING MECHANICS
Force and characteristics of a force, Force system: - Definition,
1 classification of force system according to plane and line of action, 6

Composition of Forces: - Definition, Resultant force, moment of a
force,Principle of transmissibility of forces,Law of moments

Simple Problems on forces.

SIMPLE STRESSES AND STRAINS

Definition of rigid body, plastic body, mechanical properties of metal-
(Rigidity, Elasticity, Plasticity, Compressibility, Hardness, Toughness,
Stiffness, Brittleness, Ductility, Malleability, Creep, Fatigue, Tenacity,
Durability) Definition of stress, strain, Classification of stress, strain,
(Types of stresses -Tensile, Compressive and Shear stresses Types of
strains - Tensile, Compressive and Shear strains - Elongation and
Contraction - Longitudinal and Lateral strains - Poisson’s Ratio ) Stress-
strain curve for mild steel, HYSD bar and non-ferrous materials, (yield
stress/ proof stress, Hooke’s law, St. Venant™s principle, Ultimate stress,
2 breaking stress and percentage elongation. Working stress - Factor of
safety - Percentage reduction in area - Significance of percentage
elongation and reduction in area of cross section ),

Stresses in bars of composite section (Modular ratio — Problems on axially
loaded composite sections like RC.C / Encased columns.) Principles of
superposition, Deformation of uniform bars and bars of varying cross-
section, Volumetric strain & change in volume, Relation among elastic
constants

Types of loading — gradual, suddenly applied load & Impact load
Definition of strain energy, modulus of resilience and proof resilience.
Comparison of stresses due to gradual load, sudden load and impact load.
Thermal stresses.

12
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GEOMETRICAL PROPERTIES OF SECTIONS

Centroid, centre of gravity, Concept of moment of inertia, Centre of
gravity of plane areas such as rectangle, triangle, circle, semicircle and
quarter circle. Parallel axis and perpendicular axis theorem, Radius of 10
gyration & polar moment of inertia, problems on C.G of irregular
sections, M.I of symmetrical and unsymmetrical sections (I, T, C, L-
section) problems,

BENDING MOMENTS AND SHEAR FORCE

Types of beams —(simply supported, cantilever, fixed and continuous
beams,)Types of loading- (Axial load, Transverse load, point load,
uniformly distributed load, uniform varying load moment load) support
reactions for determinate structures, End conditions, Concept of shear
force and bending moment, sign convention.

Relation between bending moment, shear force and rate of loading

Shear force and bending moment diagrams for simply supported beams,
overhanging beams and cantilever subjected to point loads, UDL, point of
contra flexure.

10

THEORY OF SIMPLE BENDING

Introduction — Bending stress in beam, Assumptions in simple bending
theory, bending equation, neutral axis, Modulus of rupture, section
modulus, flexural rigidity, moment of resistance, Problems on Bending 6
stress distribution diagram-variation of bending stresses across the cross
section of the beams only rectangular and T section. Shear Stress
distribution diagram for rectangular, I, T-section beams.

SLOPE AND DEFLECTION OF BEAMS

Introduction — Definitions of slope, deflection - Slope and deflection using
Moment area method for simply supported and cantilever, subjected to
symmetrical point loads and UDL.

COLUMNS

Introduction — Short and long columns - Euler’s theory on columns -
Effective length, slenderness ratio - radius of gyration, buckling load - 4
Assumptions, Euler’s Buckling load for different end conditions -
Limitations of Euler’s theory - and problems.

TOTAL 52

Course Delivery: The course will be delivered through lectures and Power point presentations/

Video

e
@ SUGGESTED STUDENT ACTIVITIES

The topic should be related to the course in order to enhance the student’s knowledge, practical
skill, lifelong learning, communication, and modern tool usage.

1.

[98)

5.

Drawing Shear force and Bending Moment diagrams on Graph Paper simply supported
beam, Cantilever and Draw the load diagram (free body diagram) by knowing SFD (each
6 problems).

To determine the moments of inertia of the given irregular body, composite sections, built

up sections.

In spread sheet finding centre of gravity; Izz and Iyy of I, L,T and channel sections

Using MS excel prepare the abstract sheet with given data and calculate moment of inertia
using formula bar

Writing report on (any one)
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Study on Deformation behavior of Simply Supported Beam, measurement of
Young’s Modulus and Deflection of Beam.

Conduct a experiment calculating the tensile stress of Bamboo if used as a
reinforcing material

Calculate the tensile stress induced in the hanging rod of ceiling fan and
suggest an alternate material

Calculate the tensile stress induced in the rope made up of jute

Determine the rigidity modulus of the material of the suspension wire.
Determine the flexural strength of the given tile by conducting a bending test
Conduct a deflection test on wooden beam and determine the value of
Young’s Modulus of wood.

Draw a graph “load Vs deflection”.

Conduct a compression test on the given wooden cube and find its ultimate
strength parallel to its fibres

Maxwell's Theorem of Reciprocal Deflection

k. Write material specifications for any two structural steels.

6. Visit the Institute’s Library / internet center and list the books/journals/conference

proceedings,

e-books and any other resources available on the topics suggested by the

teacher. Prepare references consisting name of the author, title of the book/paper,

publication

and place of publication, volume No.s, page numbers and year of

publication(any one). Some examples:

a)

Tensometer,

Strain hardening

Punching shear.

Comparison of Compressive strength of Bricks, Blocks and Concrete.
Tension test on Mild steel and HYSD bars.
Compression test of Mild Steel, Cast iron and Wood.
Bending Test on Wood and Mild steel.

Plastic deflection

Compound stress

Torsion

Thick and thin cylinders

Glass fibres

m) Carbon fibres

n)

0)

p)

)]

r)

s)
NOTE:

Hoop stress

Varignons theorem
Euler-Bernoulli beam theory
Trusses

Statically indeterminate structures
Prismatic beam

1. Students should select any one of the above or other topics relevant to the subject approved by
the concerned faculty, individually or in a group of 3 to 5. Students should mandatorily submit a
written report and make a presentation on the topic. The task should not be repeated among
students. Report will be evaluated by the faculty as per rubrics. Weightage for 5 marks Internal
Assessment shall be as follows: (Unsatisfactory 1, Developing 2, Satisfactory 3, Good4,

Exemplary 5)

2. Reports should be made available along with bluebooks to IA verification officer
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Example of model of rubrics / criteria for assessing student activity

Dimension

STUDENT 1

Students score
(Group of five stud

STUDENT 2

STUDENT 3

ents)
STUDENT 4

STUDENT 5

Rubric Scale | Unsatisfactory 1, Developing 2, Satisfactory 3, Good 4,Exemplary5

1.Literature 1
2.Fulfill team’s roles 4
& duties
3.Conclusion 3
4.Convensions 5

13

Total

Average=(Total /4) 3.25

of FIVE students

Note: Concerned faculty (Course coordinator) must devise appropriate rubrics/criteria for assessing
Student activity for S marks One activity to attain last CO (course outcome) may be given to a group

Note: Dimension should be chosen related to activity and evaluated by the course faculty

Rubric Scale

Dimension 1 2 3 4 5
Unsatisfactory | Developing | Satisfactory | Good Exemplary
1.Literature Has not Has Has Has included [ Has included
included included included many all relevant
relevant info few some relevant info | info needed
relevant relevant
info info
2.Fulfill team’s Does not Performs Performs Performs Performs all
roles & duties perform any very little partial nearly all duties of
duties assigned | duties duties duties assigned
team roles
3.Communication | Poor Less Partially Effective Most
Effective effective Effective
4.Convensions Frequent Error | More Error | Some Error | Occasional No Error
Error
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Course Assessment and Evaluation Scheme:

When/Where Evidence  Course outcomes
(Frequency in the collected
course)
Student | Thrice test | Test1 | 20 Blue CO1,C02
. s (Average of Test2 books C03.CO4
S three tests)
2 CIE | IA Test 3 C05, C06,CO7
g Activities 05 Written Co8
w
< Report
§ = SEE End End of the course 100 Answer 1,2,3,4,5,6,7
=3 Exam scripts  at
a8 BTE
Student Student | Middle of the course Feedback 1, 2,3 Delivery of
% Feedback on | s forms course
£ course
% End of Course End of the course Questionn | 1,2,3,4&5,6,7
2 Survey aires Effectiveness of
- Delivery of
@ instructions &
"E Assessment
= Methods
*CIE — Continuous Internal Evaluation *SEE — Semester End Examination

Note: I.A. test shall be conducted for 20 marks. Average marks of three tests shall be rounded off to the next higher
digit.
Weightage of Marks and blue print of marks for SEE

Questions to be set for SEE § é;n
Major Topics Cognitive Levels 5 §n°\: A*  B*
L W
Ap Ay s B
Introduction to 33.33% | 33.33% | 3334% | 0.00% | 0.00%
1 | engineering 5 15 | 10 | 1 1
mechanics > > > 0 0
Simple stresses 20.00% | 20.00% | 40.00% | 20.00% | 0.00%
2 and strains 10 5 5 10 5 0 B 2
Geometrical 20.00% | 20.00% | 60.00% | 0.00% | 0.00%
3 | properties of 10 5 5 15 0 0 25 119 | 1 2
sections
Bending 10.00% | 10.00% | 20.00% | 20.00% | 40.00%
4 | moments and 10 3 3 6 6 12 30 | 19 | 2 2
shear force
Theory of 10.00% | 20.00% | 20.00% | 20.00% | 30.00%
3 | simple bending | 2 4 | 4 | 4 | 6 |20]15)2 1
Slope and 20.00% | 1333% | 40.00% | 26.67% | _0.00%
6 gzg;cstlon of 4 3 2 6 4 0 15 8 1 1
1333% | 20.00% | 40.00% | 26.67% | _0.00%
7 | Columns 5 2 3 6 4 0 15110 | 1 1
18.6 35.9 15.9
Total | 52 | 181% | % | % | % |12.4% | 445/100| 9 | 10
25 27 52 23 18

Legend- R; Remember U: Understand Ap: Application Ay: Analysis C: Creation E: Evaluation
A*-SEE questions to be set for (05marks ) in Part — A
B*- SEE questions to be set for (10marks) in Part — B
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Questions for CIE and SEE will be designed to evaluate the various educational components
such as:

Bloom’s taxonomy % in Weightage
1 Remembering and Understanding 37
2 Applying the knowledge acquired from the course 36
3 Analysis 16
4 Synthesis ( Creating new knowledge) 12
5 Evaluation 0
FORMAT OF I A TEST QUESTION PAPER (CIE)
Test/Date and Time Semester/year Course/Course Code Max Marks
Ex: | test/6 ! weak of I/I1 SEM
sem 10-11 Am 20
Year:
Name of Course coordinator : Units:__ CO’s:__
Questio Question MARKS | cL | co| po
nno
1
2
3
4

Note: Internal choice may be given in each CO at the same cognitive level (CL).
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Model Question Paper for CIE(Tests)

;elslfiDate and Semester/year Course/Course Code ﬁ::ks
Ex: I test/6 th III SEM Engineering Mechanics And Strength

week of sem 10- Of Materials 20
11 Am Year: 2015-16 Course code:15CE31T

[Name of Course coordinator :

Course outcome :CO1, CO2

Note: Answer all questions

Question M|CL|CO| PO
1 | List different classification of force system 4 | R 1 1,2
2 | Differentiate between moment and couple? 4 | U 1,2
3 | Define: modulus of resilience. A ceiling fan hanging over a rod of 1.50

m long and outer diameter 20mm and thickness 2mm is subjected to an

axial pull of 20 KN. If the modulus of elasticity of the material of the

rod is 2 x 103 N/mm?, Determine 1. Stress 2.Strain 3.Elongation of the

rod.

OR
Define: Proof resilience. Determine the total elongation of the 6 UA » 1125
component, if its modulus of Elasticity is 200GPa p >
A,=100mm? 160KN
160KN A;=50mm?
«— —>
A
B C

4 | Write an expression between modulus of elasticity and modulus of

rigidity ?The ultimate stress for a hollow steel column which carries an R/

axial load of 2MN is 500 N/mm?2 .If the external diameter of the column| 6 A 2 |1,2,6

is 250mm, determine the internal diameter Take the factor of safety as 2. p

@ TEXT BOOKS

1. Ramamurtham. S., “Strength of Materials”, 14th Edition, Dhanpat Rai Publications,

2011

2. Khurmi R S, “dpplied Mechanics and Strength of Materials ”, 5 Edition, S.Chand

and company
3 S SBhavikatti, Strength of Materials.

3. Fundamentals of strength of materials by P N Chandramouli” PHI New delhi

4. Basavarajaiah and Mahadevappa, “Strength of Materials”, CBS Publishers, New
Delhi.

5. Ferdinand Singer, “Strength of Materials”, Harper and Row Publications

6. Srinath L S, Prakash Desayi,.Srinivasa Murthy N, S.AnanthaRamu, “Strength of
Materials”, MacMillan, India, New Delhi.

7.
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11 Relevant IS Codes

O 00 3 O\ D

E—Learning

1.

http:// nptel.ac.in

2. http://nptel.ac.in/courses/Webcoursecontents/I[ TROORKEE/strength%200t%20materials/

whw

—

homepage.htm

http://nptel.ac.in/courses/105105108/
http://theopenacademy.com/content/strength-materials
http://www.slideshare.net/Nuumero1/strength-of-materials-and-mechanics-of-solids-by-r-
k-rajput

http://www.eng.uokufa.edu.iq/staft/wissam/Strength%20Material-2.pdf
http://www.learn2build.in/free/ebooks/appliedstrength.pdf
http://engineeringfreedownload.blogspot.jp/search/label/manual

Model Question Paper
Diploma in Civil Engineering
3RD semester
Course title: STRENGTH OF MATERIALS

Time:; 3Hrs.Max.marks: 100

—

W

SN

>

Part —A
Answer any six each question carries 5 marks

Differentiate between moment and couple?
State “Parallel axis and perpendicular axis” theorem

. Draw Stress-strain curve for mild steel? Define terms ultimate stress, working stress and

factor of safety.

Show that cantilever beam with w kN/m UDL overall its length has maximum shear force is = wl
2

. . wl
and maximum bending moment= -

Name the types of beams, loading and supports with sketches?

What are the assumptions in theory of simple bending?

State moment area method? Derive an expression for the slope and deflection for a
cantilever carrying UDL w/ unit length over the span L by moment area method.

Calculate polar MI of square section having 200mm as side.

What is effective length of column? With neat sketches mention the length and crippling
load of columns for different end conditions?

# Directorate of Technical Education Karnataka State9 éIVIL
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Part —B
Answer any seven each question carries 10 marks

10. a) Classify force system according to plane and line of action?
b) Find the horizontal and vertical component of following forces
A. 20kN acting at an angle 30°to the horizontal
B. 40kN acting at an angle 60°to the vertical.
11. Find radius of gyration about x-x axis of symmetrical T-section shown in figure

| 150 mm x 50 mm |

150 mm x 50 mm

12. a)Compare between centroid and centre of gravity ?
b)Find the centroid about X-axis and Y-axis for an angle section having dimensions 100 mm x
80 mm x 20 mm. where 100 mm side is vertical

13. Determine the total elongation of the component, if its modulus of Elasticity is 200GPa

A,=100mm?
A1=50mm?
160KN o |, 160KN
C
A B

14. A square bar 6mm x6mm in cross section having modulus of rigidity 0.8 x10° the cross
section of the bar is reduced to 5.9991mm x 5.9991mm after the application of tensile load
of 3600 N, Determine the modulus of elasticity and poisons ratio.

15. A simply supported beam of a span 6 m carries a udl of 10 KN/m over 4 m length from the
left support and a udl of 5 KN/m over remaining length along with a point load of 20KN at
4m from the left support. Draw SF diagram.

16. Draw the bending moment and shear force diagram for the below figure

wKN/m

B Im
> —»

A AAA?AAAAAAAAAA C
Im 5m

+—>

17. Sketch the bending stress distribution diagram across the cross section of a rectangular
beam section 230 x 400 m subjected to 60 KNm

18. A column of timber section 150 x 200mm is 6m long, both ends being fixed. Find the safe
load for the column. Use Euler’s formula and allow a factor of safety of 3 Take E
=17500N/mm?

19. A cast iron beam 50mm wide and 80mm deep is simply supported on a span of Im .the
beam caries a point load of 2kN at the centre. find the deflection at the centre take E=1x
10° N/mm?.
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Model Questions Bank

Unit 1-Introduction To Engineering Mechanics

Cognitive level -Remember
What are the characteristics of a force?
Define resultant of a force system?
Cognitive level -Understand
Differentiate between Concurrent and non concurrent force system ?
Differentiate between coplanar and non-coplanar force system?
Differentiate between like parallel and unlike parallel force system ?
Differentiate between moment and couple ?
State the principle of transmissibility of forces
State the conditions of equilibrium?
Cognitive level -Application
Find the horizontal and vertical component of the following forces.

A. 20kN acting at an angle 30°to the horizontal

B. 40kN acting at an angle 60° to the vertical

Unit 2-Simple Stresses And Strains

Cognitive level -Remember

What are the Elastic Constants?

Define: Resilience, proof resilience and modulus of resilience.

Define stress and strain.

Define Shear stress and Shear strain.

Define elastic limit.

Define volumetric strain.

Define tensile stress and compressive stress.

Define young’s Modulus.

Define modulus of rigidity.

Define thermal stress.

Define Punching shear

Write an expression between modulus of elasticity and modulus of rigidity ?
Define plasticity and stiffness.

Define Poisons Ratio & modular of elasticity.

Write an expression between modulus of elasticity and modulus

What is meant by direct stress?

Explain the terms ultimate stress, working stress and factor of safety.
Cognitive level -Understand

What is Hooke’s Law?

Define Poisson’s Ratio.

Distinguish between rigid and deformable bodies.

Define Hardness & Brittleness.

Draw stress-strain diagram for ductile material.

Distinguish between lateral strain and longitudinal strain, nominal stress
Distinguish between lateral strain and longitudinal strain, nominal stress
Draw the stress strain curve for ductile material and explain the term ultimate stress.
Define hooks law? Write relation between modulus of elasticity, modulus of rigidity and bulk
modulus?
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Cognitive level -Application

A rod of 1.50 m long and diameter 20mm is subjected to an axial pull of 20 KN. If
the modulus of elasticity of the material of the rod is 2 x 105 N/mm2 Determine 1. Stress 2.
Strain 3. the elongation of the rod.

The extension in a rectangular steel bar of length 400mm and thickness 10mm is found to
0.21mm .The uniformly in width from 75mm If E for the bar is 2x 105 N/mm2 , Determine
the axial load on the bar.

A square bar 30mm of 2.50 m long is subjected to an axial pull of 30 KN. If the modulus of
elasticity of the material of the rod is 2x 105 N/mm2 Determine 1. Stress 2. Strain 3. the
elongation of the rod

Find the young’s modulus of a rod of diameter 30mm and of length 300mm which is
subjected to a tensile load of 60 KN and the extension of the rod is equal to 0.4 mm

The extension in a rectangular steel bar of length 400mm and thickness 3mm is found be
0.21mm .The bar width 60mm E for the bar is 2x 105 N/mm2 Determine the load on the bar.
The ultimate stress for a hollow steel column which carries an axial load of 2MN is 500
N/mm?2 .If the external diameter of the column is 250mm, determine the internal diameter
Take the factor of safety as 2.

A strut as an internal diameter 150mm. what should be the minimum external diameter so
that it may carry a load of 1500KN with a factor of safety 4, ultimate stress of steel is 450
N/mm2.

A square steel bar of hollow cross-section subjected to a tensile load of 60KN with an
internal dimension 25X25mm. determine thickness of the bar if the ultimate stress in the bar
should not exceed 400N/mm2 with a factor of safety 4.

A square bar 6mm x6mm in cross section having modulus of rigidity 0.8 x105 the dimension
of the bar is reduced to 5.999Imm x 5.9991mm after the application of tensile load of 3600
N, Determine the modulus of elasticity and poisions ratio.

A BAR shown in figure is subjected to a tensile load of 150kN find the diameter of middle
section if the stress is limited to 140N/mm?2 also find length of the middle portion if the total
elongation of the bar is to be 0.15mm take E= 2x105 N/mm2

Cognitive level -Analysis
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A load of 5KN is to be raised with the help of a steel wire. Find the minimum diameter of the
steel wire, if the stress is not to exceed 100MPa.

A steel wire of Smm diameter is bending into a circular shape of 5 m radius. Determine the
minimum bending stress induced in the wire. Take E=200GPa.

A hollow steel column of external dia. 260 mm is required to carry on axial load of 2000 kN.
If the ultimate stress of steel is 480 N/mm?2, calculate the internal dia. of column taking factor
of safety as 4.

Rails of 15 m length were laid on the track when the temperature was 200C. A gap of 1.8 mm
was kept between two consecutive rails. At what max temperature the rails will remain stress
free? If the temperature is raised further by 150C, what will be the magnitude and nature of
stresses induced in the rails?

A steel bar 2.5m long is at a temperature of 200c. Find the free expansion of the bar when the
temperature of the bar is raised to 650c. Also find the magnitude & nature of stress developed
if the expansion is fully prevented.

A bar of 30 mm diameter is subjected to a pull of 60 kN. The measured extension on a gauge
length of 200 mm is 0.09 mm and change in diameter is 0.039 mm. Calculate the poison’s
ratio and modules of elasticity.

For a certain material E=K, calculate G & Poisson’s ratio.

A cube 200mm side is subjected to a compressive force of 3.6MN on each face. Calculate E
& K if change in volume is 5000mm3. Take p = 0.28.

A bar ABCD such that AB=0.75m long & 30mm in diameter, BC=0.5m long & 16mm in
diameter, CD=0.75m long & 20mm in diameter is subjected to a tensile load of 180kN at its
end. Calculate the change in length of the bar. Use E=200kN/mm?2

A brass rod 300mm long & 25mm in diameter is fixed inside a steel tube having 45mm as
external & 25mm as internal diameter of same length. Calculate the load sheared by each
metal if the assembly is loaded with an axial pull of 120kN. Use Es=200kN/mm?2,
EB=110kN/mm?

A BAR shown in figure is subjected to a tensile load of 150kN find the diameter of middle

section if the stress is limited to 140N/mm’ also find length of the middle portion if the total
elongation of the bar is to be 0.15mm take E= 2x10° N/mm?

A A

150kN pa— 500 500 — 150kN

A
v

300mm

.Determine the total elongation of the component, if its modulus of Elasticity is 200GPa.

A bar 800mm long consists of 3 different cross-sectional areas, first 300mm of its length it is
30mm x 30mm square in section, second 400mm length the bar is 20mm in diameter and
40mm x 40mm square in section for the remaining length if the bar is subjected to an axial
tensile load of 60KN determine the stresses in the three parts and the total extension.

A square bar 30mm x30mm in section is subjected to axial forces as shown in figure, find the
total change in the bar

A square bar 30mm x30mm in section is subjected to axial forces as shown in figure, find the

total change in the bar

A B C D

45kN 90kN 60kN 15kN
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Unit 4-Bending Moments And Shear Force

Cognitive level -Remember

Write the relationship between loading, Shear force & Bending moment.

Define with sketches types of loading and supports.

Define point of contra flexure

Cognitive level -Understand

Name the types of beams, loading and supports with sketches?

Come out with the relation between bending moment, shear force and rate of loading
Cognitive level -Application

A simply supported beam of span ‘L’ is subjected to udl of ‘w’/unit length. Draw S.F.
diagram. and B.M. diagram. Find maximum shear force and maximum bending moment.

A simply supported beam of span ‘L’ is subjected to centrally placed W KN. Draw S.F.
diagram. and B.M. diagram. Find maximum shear force and maximum bending moment.

A cantilever beam of span ‘L’ is subjected to udl of ‘w’/u nit length. Draw S.F. diagram. and
B.M. diagram. Find maximum shear force and maximum bending moment.

Draw the bending moment and shear force diagram for a given figure where weight of man
is 84 kg (823.7586 Newton)

= &

Cognitive level -Analysis

A simply supported beam of 5 meter span carrying point loads 15 KN, 30 KN, 10 KN at
distances of 2m, 3m, & 4 meter respectively from the left end. Draw S.F. diagram and B.M.
diagram.

State the maximum SF induced in a cantilever of span 4m & carrying a point load of 30kN at
its free end.

A cantilever beam 2 meter long carries a UDL of 1.5 KN/m over a length of 1.6 m from the
free end. Draw shear force and bending moment diagram for the beam.

Draw the bending moment and shear force diagram for a given figure where weight of man
is 84 kg (823.7586 Newton)

Construct the S. F. D. and B. M. D. for the overhanging beam shown in Figure

A simply supported beam of a span 6 m carries a udl of 10 KN/m over 4 m length from the
left support and a udl of 5 KN/m over remaining length along with a point load of 20KN at
4m from the left support. Draw SF diagram.

An overhanging beam ABC, such that span AB = 6 m & overhang BC = 2m carries a UDL of
12 KN/m over entire span ABC and two point loads 10KN at 4m from the left support A & of
SkN at free end C. Draw SF diagram. Draw BM diagram for the beam given in & calculate
the point of contra flexure if any.
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Cognitive level -Creation

A beam AB 10 m long has hinged supports at its ends A and B .It carries a point load of SKN
at 3 meters from A and a point load of SKN at 7 meters from A and audl of 1KN per meter
between the point loads. Draw S.F. Diagram and B.M. diagram for the beam.

A cantilever beam 1.5 meter long is carrying point loads 1000N each at a distance of 0.5
meter, 1.0 meter, and 1.5 meter from the fixed end. Draw S.F. diagram and B. M. diagram for
the cantilever beam.

A simply supported right side overhanging beam supported at 4 meter and right side Imeter
overhang. A Loaded by udl 10 KN /m over entire span. Draw S.F. diagram and B.M diagram.
Construct the S. F. D. and B. M. D. for the cantilever beam shown in Figure

A simply supported beam of a span 7 m carries audl of 5 KN/m over 4 m length from the left
support and a point load of 50 KN at 2m from the right support. Draw SF & BM diagram.

A Cantilever of span 3 m carries audl of 4 KN/m over entire span and a point load of 5 KN at
2m from the support. Draw SF and BM diagrams.

Construct the S. F. D. and B. M. D. for the overhanging beam shown in Figure

16 =TT 12 kT
10 eI

b e 2 m 2 m

Construct the S. F. D. and B. M. D. for the cantilever beam shown in Figure

1.5 kNim 4 kN

b Gy

EC 2m_ D om

a. .
2
A)For fig 1Show that maximum shear force is = M;—l and maximum bending moment= %
b. b) Draw SFD and BMD for figure 2

1. 2. 20KN
wWKN/m

\ 5KN/m
A

A

A B fm&&i
Lin meters 2m

v

Unit 3-Geometrical Properties Of Sections

Cognitive level -Remember

Define centre of gravity
Define centroid

Cognitive level -Understand

State Parallel axixtheorm with neat sketch and equation
State Perpendicular axixtheorm with neat sketch and equation
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Cognitive level -Application

An isosceles triangular section ABC has a base width 80 mm and height 60 mm. Determine the
M.I. of the section about centre of gravity of the section and the base BC.

Calculate the MI of circle about XX & Y'Y axis if MI about ZZ axis is 5 x 1012 mm4.Calculate
the MI of a rectangular section of size 120mm x 80mm about its longer side.

Calculate the MI of a T-section about the Centrodial axis XX. The top flange is 1200 x 200mm
& web is 1800 x 200mm. Total height of the section is of 2000mm.

Calculate the MI of an angle section about the Centro dial axis YY. The longer leg is 150 x
20mm & shorter leg is 100 x 20mm. The longer leg is kept vertical.

Calculate the centre of gravity of the section shown in fig .

Find M.I. of a square 100 mm size about their diagonal.

Find M.I. about x-x axis of T-section having flange 150 mm x 50 mm and web 150 mm x 50
mm, overall depth 200 mm.

An I-section have the following dimensions Top flange 60 mm x 20 mm. bottom flange 100
mm x 20 mm, web 100 mm x 20 mm, overall depth 140 mm .Find the M.I. about y-y axis.

An angle section having dimensions 100 mm x 80 mm x 20 mm. Find M.I. about y-y axis,
where 100 mm side is vertical.

An isosceles triangular section ABC has a base width 80 mm and height 60 mm. Determine the
M.I. of the section about c.g. of the section and the base BC.

Calculate the centre of gravity of the section shown in fig .a,b,c,d

380
— | J
40 * 40 4 : ¥
1
O
60 N L .
40 a
1
50 l
v M > ; — t—r
- ., «— - "
< > 200. 50 150 50
330

Unit 5-Theory Of Simple Bending
Cognitive level -Remember

What is meant by moment of resistance and neutral axis?

Draw shear stress distribution diagram for circular section and define average shear stress.
Define Neutral axis.

Define direct stresses & bending stresses.

Define moment of resistance.

Define shear stress.

Write the Equation for M.I. of Hollow Shaft.

Draw stress distribution diagram if a rectangular section is subjected to direct & bending
stresses

Cognitive level -Understand

Differentiate between a) neutral axis and neutral layer b) Moment of resistance and bending
moment
State any four assumptions made in the theory of simple bending.

Cognitive level -Application
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A T-beam having flange 200 x 50mm and a web of 200 x 50mm with overall height 250mm
is subjected to a shear force of 120kN. Calculate the shear stresses induced in the section &
draw the stress distribution diagram. Take I = 1.15x108 mm4 and Y =87.5mm from bottom.
Calculate polar MI of square section having 200mm as side.

Cognitive level -Analysis

A simply supported beam of a span 5.8 m is having a cross section of 200 mm wide and 500
mm deep. Calculate the intensity of uniformly distributed load the beam can carry if the
bending stress is not to exceed 25 N/mm?2.

Cognitive level -Creation

For a T - section with dimensions flange width 100mm, Depth = 200mm and uniform thickness of
40mm. obtain shear stress distribution and calculate maximum and average shear stresses if it is
subjected to a S.F. = 100 KN.

Sketch the bending stress distribution across the cross section of a rectangular beam section 230 x 400
m subjected to 60 KNm

Unit 6-Slope And Deflection Of Beams

Cognitive level -Remember

write the relation between slope, deflection and radius of curvature.

Define slope

Define deflection

Cognitive level -Understand

State moment area method

Cognitive level -Application

A simply supported beam span 1 meters carries a uniformly distributed load of intensity w kN/m
distributed all over its length. Determine the maximum deflection and compare, when same beam with
point load at centre of span .

Unit 7-Columns

Cognitive level -Remember
State the effective length for both end hinged column.

Define radius of gyration.

Cognitive level -Understand
Write the assumptions made in the Euler’s column theory.

Define slenderness ratio? state the Limitations of Euler’s theory?
Cognitive level -Application
Determine the slenderness ratio for steel column of solid circular section of diameter 150mm and

3.5m effective length

Cognitive level -Analysis

A circular column having 500mm diameter is carrying a load of 180kN at an eccentricity of 300mm
from the centrodial axis. Determine the maximum & minimum stresses induced in the section.

A hollow cast Iron column having external dimensions 200 x 200 mm and internal dimensions 120 x
120 mm is subjected to a load acting at 50mm from the centrodial axis. Calculate the maximum load
the column can carry if permissible stresses in Compression and tension are 600 N/mm2 & 30

N/mm?2respectively.

s d
STe

//Q

t Directorate of Technical Education Karnataka Statel7 é IVIL



Government of Karnataka
Department of Technical Education
Board of Technical Examinations, Bengaluru

Course Title: WATER SUPPLY ENGINEERING |

9 Credits (L:T:P) : 4:0:0 Total Contact Hours: 52 | Course Code: 15SCE32T
\ Type of Course: Lectures, Self L .
@ Study & Student activities Credit :04 Core/ Elective: Core
CIE- 25 Marks SEE- 100 Marks

Prerequisites: Basic knowledge of environmental science and mathematics.

Course Objectives: It aims at enabling the student to understand the various components of
environment in and around the earth crust and understand the effects of it over plants, animals,
etc.
1. Understand the important concepts of good water supply system to a city/town or a
village.
2. To understand the need of conservation of rain water and its applications.
3. To understand the sources, effects, prevention and control measures of water pollution
and its legislative aspects.

On successful completion of this course, the student will be able to
CL Linked Teaching Hrs

Course Outcome

PO
Relate the relations between the
Cco1 | environment and ecology, estimating

water requirement for public water R/U/A 1,2,5,6,10 15
supply scheme.
Ascertain the quality of water as per

coz | BIS and seclect the appropriate RIUA | 123.6.10 14

treatment method required for the
water source.

Study and Establish the suitable
CO3 | distribution system for a locality and U/A 2,4,5,8 07
know the appurtenances used.

Identify and summarize the

CO4 | arrangement of water supply and U/A 2,4,6,8,9 06
fittings in a building.

cos | Determine the need of conservation of U/A 1,2,4,5,6,7, 05
water and rural water supply. 10

C06 Identlf}{ the sources of water pollution U/A 1.5.6.7.10 05
and suitable control measures.

C06 | Perform suggested activity U/A 1to 10 *

Total sessions 52

= 1
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Legend- R; Remember U: Understand Ap: Application Ay: Analysis C:Creation E: Evaluation

* Related to Student activity beyond classroom hours.

Programme outcome Attainment Matrix

| PROGRAMME OUTCOME h

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | POS | POY9 | PO10
& R > g
o 4= 2 4 i3] I en
Mapping of COs with POs < 5 g, E EREEE e g £
3oz 2 %] 2| B3 s|ze B 5
S z g = E's 2 s = = =
Szl B 8| 5|5 F)F 2| @
2 E| B £ o | 7 2 £ =
z = oy ) R =& 2 S &
& gl & | & 2 | = g © A
Al & - =
WATER SUPPLY ENGINEERING 3 3 2 2 3 3 1 2 1 3
Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.
Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.
If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3
If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2
If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1
If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.
DETAILED COURSE CONTENT
UNIT COURSE CONTENT HOURS
ENVIRONMENT AND ECOLOGY: Atmosphere, Lithosphere,
Hydrosphere, Biosphere. Relation between Plant, Animals and Environment.
Eco System, Man and Ecology.
WATER REQUIREMENT: Necessity of water supply, Methods of
population forecasting (Arithmetical, Geometrical and Incremental Increase
method), Water Requirements for a) Domestic Purpose b) Industrial Use c)
Fire Fighting d) Public Purpose e) Losses. Per Capita Demand and Factors
affecting it. Total Quantity of Water Required for a Town.
1 SOURCES OF WATER: Surface Sources - Lakes, Streams, Rivers. 15
Impounded Reservoirs. Underground Sources - Infiltration Galleries,
Infiltration Wells and Springs.
INTAKE AND CONVEYANCE OF WATER: Types of intakes 1)
Reservoir intake ii) River intake iii) Canal intake, Conveyance of Water -
Open Channels and Pipes. Pipe Materials - Cast Iron Pipes, Steel Pipes,
Concrete Pipes, Pre-Stressed Concrete Pipes, Merits and Demerits. Pipe
Joints - Spigot and Socket Joint, Flange Joint, Universal Pipe Joint,
Expansion Joint, Flexible Joint, Various stages of pipe laying and its testing.
Pipe corrosion and remedial measures
QUALITY OF WATER: Impurities of water - organic and inorganic
classification and examination of water. Physical - temperature, colour,
turbidity, taste and odour. Chemical - pH Value, Total Solids, Hardness,
) Chlorides, Iron and Manganese, Fluoride and Dissolved Oxygen. 14

1y

Bacteriological - E-coli, Most Probable Number (MPN), Quality Standards
for Domestic purpose as per BIS.

TREATMENT OF WATER: Flow diagram of different units of treatment,
brief description of constructional details, working and operation of the

2
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UNIT

COURSE CONTENT HOURS

following units - plain sedimentation, sedimentation with coagulation,
flocculation, filtration-Slow sand filters, Rapid sand filters and pressure
filters (no design) Disinfection of water, Chlorination.

DISTRIBUTION SYSTEM: General Requirements, Systems of
Distribution - Gravity System, Combined System, Direct Pumping.
Methods of Supply - Intermittent and Continuous. Maintenance of
required pressure in Distribution Systems. Storage - Underground,
Ground Level And Overhead Service Reservoirs — Sketch, Necessity
and Accessories. Types of lay-out : dead end, grid iron, radial and ring
systems, their merits and demerits and their suitability
APPURTENANCES IN DISTRIBUTION SYSTEM: Use of Sluice
Valves, Check Valves, Air Valves, Scour Valves, Zero Velocity
Valves, Fire Hydrants, Water Meter.

WATER SUPPLY ARRANGEMENT IN BUILDINGS: General
lay-out of water supply arrangement for single and multi- storied
buildings as per B.I.S code of practice. Pipe Materials - Plastic Pipes,
High Density Polythene Pipes, Densified cast iron pipes, Merits and
Demerits. Connections from water main to buildings. Water supply 6
fittings - their description and uses, water main, service pipes, supply
pipe, distribution pipe, domestic storage tank, stop cock, ferrule, goose
neck, water tap, Modern systems of Potable water purification-( RO, UV,
Activated carbon), Hot water supply - electric and solar water heaters.

WATER CONSERVATION: Conservation of rain water, roof water
harvesting, recharging of ground water.

RURAL WATER SUPPLY: Rural water supply systems,
Disinfection of well water.

WATER POLLUTION AND CONTROL: Sources of water
pollution, types and its effects, Prevention and control measures of 5

water pollution, Legislation with regards to water pollution control.

Course Delivery: The course will be delivered through lectures and Power point presentations/

Video

SUGGESTED LIST OF STUDENT ACTIVITIES

1.

[98)

hd

7.

8.
9.

10.

Collect the information about biotic and abiotic components of surrounding
environment and frame relation among them.

Estimate the total quantity of water required for a town/locality/Institute.

Prepare map and written report for surface and underground sources of water in the
neighbourhood.

Visit nearby Intake works of water of your place and collect details.

Charts are prepared for BIS and WHO quality standards for drinking water.

Visit nearby Certified Water testing laboratories and identify various tests conducted on
water.

Visit Water Treatment Plant and collect details of unit operations and processes
involved in it.

Study the distribution system of water supply of your locality.

To visit a newly constructed building for plumbing works.

Prepare a mini project report for roof top rain water harvesting for existing building

3
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11. Study about Solar water heater and collect data
12. Prepare report/presentation on issues related to water pollution.

NOTE:

1. Students should select any one of the above or other topics relevant to the subject approved
by the concerned faculty, individually or in a group of 3 to 5. Students should mandatorily
submit a written report and make a presentation on the topic. The task should not be repeated
among students. Report will be evaluated by the faculty as per rubrics. Weightage for 5 marks
Internal Assessment shall be as follows: (Unsatisfactory 1, Developing 2, Satisfactory 3, Good
4, Exemplary 5)

1. Reports should be made available along with bluebooks to IA verification officer

Example of model of rubrics / criteria for assessing
Students score
(Group of five students)

Dimension

STUDENT 1
STUDENT 2
STUDENT 3
STUDENT 4
STUDENT 5

Rubric Scale | Unsatisfactory 1, Developing 2, Satisfactory 3, Good 4, Exemplary5

1.Literature 1
2.Fulfill team’s roles 4
& duties
3.Conclusion 3
4.Convensions 5

13

Total

Average=(Total /4) 3.25

Note: Concerned faculty (Course coordinator) must devise appropriate rubrics/criteria for
assessing Student activity for 5 marks One activity to attain last CO (course outcome) may be
given to a group of FIVE students

Note: Dimension should be chosen related to activity and evaluated by the course faculty

4
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Rubric Scale

Dimension 1 2 3 4 5
Unsatisfactory | Developing | Satisfactory | Good Exemplary
1.Literature Has not Has Has Has included | Has included
included included included many relev all relevant
relevant info few relev some relev | ant info info needed
ant info ant info
2. Fulfill team’s Does not Performs Performs Performs Performs all
roles & duties perform any very little | partial nearly all duties of
duties duties duties duties assigned
assigned team roles
3.Communication | Poor Less Partially Effective Most
Effective effective Effective
4.Convensions Frequent Error | More Error | Some Error | Occasional No Error
Error

COURSE CONTENT AND BLUE PRINT OF MARKS FOR SEE

g Questions to be set S
g for SEE g2 3
Maior Tobi = = = =
ajor Lopies % Cognitive Levels § 2 =
£ s 5
E R U Ap g
Environment and ecology, 6% 35% 7%
1 water requirement, sources 15 42 | 29 | 2 | 3
of water, collection and
conveyance of water, 7 15 20
5 | Quality & treatment of 14 16% 35% 0% 1 39 | 27 | 2 | 3
water 6 14 20
3 Appurtenances and 7 0% 2% L% 1 o5 | 13 | 2 |
distribution system 0 5 15
4 | Water supply arrangement 6 0% 100% 0% 17 12 1 1
in buildings 0 17 0
5 | Water conservation, rural 5 0% 0% % o4 10101 1
water supply 0 7 7
6 5 0% 50% 50% 14 10 | 1
Water pollution and control 0 7 7
Total | 52 [2>2—+% 1 45% 4 145|100 | 9 | 10
13 64 68

Legend: R; Remember, U:Understand A:Application Ay: Analysis C:Creation E: Evaluvation
A*-SEE QUESTIONS TO BE SET FOR (05MARKS ) in PART - A
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B*- SEE QUESTIONS TO BE SET FOR (10MARKS) in PART - B

Questions for CIE and SEE will be designed to evaluate the various educational
components such as:

Bloom’s taxonomy % in Weightage
1 | Remembering and Understanding 55
2 | Applying the knowledge acquired from the course 45
3 | Analysis 0
4 | Synthesis ( Creating new knowledge) 0
5 | Evaluation 0

Course Assessment and Evaluation Scheme:

When/Where .
U (Frequency in the Eyidence Course outcomes
whom q y collected
course)
] Three 1A tests Test 1 12,
= (Average of
aQ .
=3 three tests will Blue
5 CIE IA @ be computed) Test2 20 books 34
& =
% -qg) Test 3 5,6
(D R
=4 « Student activities 05 Report 1,2,3,4,5,6,7
SEE | End End of the course Answer
Exam 100 scripts at 1,2,3,4,5,6,7
BTE
— | Student Middle of the course .
=
2. | Feedback on Feedback | 1 & 2,3Delivery of
= forms course
& |course
> | End of Course *E End of the course 1,2,3,4,5,6
Z | Survey 3 Effectiveness of
% 2 Questionn Delivery of
e aires instructions &
- Assessment
Methods
*CIE — Continuous Internal Evaluation *SEE — Semester End Examination

Note: I.A. test shall be conducted for 20 marks. Average marks of three tests shall be rounded off to the next
higher digit.
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FORMAT OF I A TEST QUESTION PAPER (CIE)

Test/Date and Time Semester/year Course/Course Code Max Marks
Ex: | test/6 ™ weak of /11 SEM
10-11 A 20
sem 1L-11Am Year:
Name of Course coordinator : Units:__
CO’s:
Question .
no Question MARKS CL | CO | PO
1
2
3
4

Note: Internal choice may be given in each CO at the same cognitive level (CL).

MODEL QUESTION PAPER (CIE)

Test/Date and

. Semester/year Course/Course Code Max Marks
Time
Ex: T test/6  weak 111 SEM WATER SUPPLY ENGINEERING 2
f 10-11 A
ol sem m Year: 2015-16 Course code:15EN32T
Name of Course coordinator
CO1,C0O2
Answer all questions
Question M| CL | CO PO
1 List the methods of forecasting population. 3 R 1 | 1,2,56,10
) Explain with sketch Infiltration Galleries and Infiltration 7 U 1| 125.6.10
Wells.
Explain with sketches the function, constructional details,
3 \g(I){rkmg and operations of Aeration & Slow sand filter 0l A ) 1.2,6.10
Clarifier & Rapid sand filter
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@ TEXT BOOKS & REFERENCES

Nk v =

Water Supply & Sanitary Engineering- by Rangwala.

Water Supply Engineering Vol-I - by S.K.Garg.

Water Supply & Sanitary Engineering- by Birde.

Water Supply Engineering Vol-I - by Gurucharan Singh.
Environmental Engg.-Vol-I1 —by P.N. Modi.

Water Supply Engg.-Vol-I — by Fair & Geir.

Water Supply, Waste Disposal and Environmental Pollution

Engineering-(Khanna publication) A.K.chatterjee .
8. Water Supply Engineering by Dr B.C.Punmia, Jain & Jain.

MODEL QUESTION PAPER (SEE)

Code: 15CE32T

Diploma in Civil Engineering

Time: 3 Hours]

III Semester

Course title: WATER SUPPLY ENGINEERING

[Max Marks: 100]

Note: 1) Answer any SIX questions from PART - A. Each question caries 05 marks.
i1) Answer any SEVEN Questions from PART - B. Each question caries 10 marks.

Explain rural water supply

XA E WD =

PART - A

systems.

State the factors affecting Per Capita Demand.
Explain(i) Hydrosphere (ii) Biosphere

State any five BIS standards for drinking water.
Describe Break point chlorination
Distinguish intermittent system with continuous system of water supply?
Explain the functions of Sluice Valves with sketches

Distinguish between HDP pipe and CI pipe

List the Legislative acts to water pollution control

PART - B

1. a) List the sources for pipe corrosion
b) List the important points in any water supply

2. The following data have been observed from the census department

SI No Year | Population
1 1955 6000
2 1965 10000

% Directorate Of Technical Education
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3 1975 15000
4 1985 20500
5 1995 27000
6 2005 35500
7 2015 45000

Estimate the population for the year 2025 and 2035 by Arithmetical Increase method.
3. Explain with sketch Infiltration Galleries.
4. Summarise the merits and demerits of different systems of lay-out in a distribution
system
5. Explain with sketches the function, constructional details, working and operations of
Rapid sand filter
6. Explain Chemical tests conducted on water and their significances
7. Explain with sketches the following systems of lay-outs in distribution system
1) Dead end; i1) Grid iron;
8. Sketch the constructional details and uses of following water supply fittings:
1) Ferrule; 11) Goose neck
9. Explain the methods of Recharging ground aquifer
10. Explain the prevention and control of water pollution

MODEL QUESTION BANK

CO 1: Understand relations between the environment and ecology ,estimating water

requirement for public water supply scheme.
REMEMBER LEVEL QUESTIONS

1.

A o

Define the terms Ecology and ecosystem?

Describe how the animals depend on plants?

Explain the relations between plant, animals and Environment.
List the important points in any water supply scheme.

List the methods of forecasting population.

State the factors affecting Per Capita Demand.

List the sources of water

State the different methods of conveyance of water.
List the sources for pipe corrosion

UNDERSTANDING LEVEL QUESTIONS

AN S

Explain Atmosphere, Lithosphere, Hydrosphere and Biosphere?
Explain briefly the importance of Ecosystem and ecology.

Explain the necessity of water supply.

Explain about Per Capita Demand

Explain the major sources of water supply scheme?

Explain different types of pipe materials used for conveyance of water.

9
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7. Summarise the merits and demerits of (i) C.I pipes (ii) Concrete pipes (ii1) Plastic pipes
8. Describe pipe corrosion and its effects?

APPLICATION LEVEL QUESTIONS

1. The following data have been observed from the census department

S1 No Year | Population

1 1955 6000

2 1965 10000
3 1975 15000
4 1985 20500
5 1995 27000
6 2005 35500
7 2015 45000

Estimate the population for the year 2025 and 2035 by Arithmetical Increase method.
2. Estimate the requirement of water for various uses in a) Domestic uses b) Industrial
Use c) Fire Fighting d) Public uses e) Losses.

Estimate the total quantity of water required for a town

Explain with sketch Infiltration Galleries and Infiltration Wells.

Explain with neat sketches, reservoir intake, river intake and canal intake.
Explain with neat sketches, different types of pipe joints.

Explain the procedure of laying pipes.

® N o v oW

Explain the method of testing of pipe lines.

CO 2: Ascertain the quality of water as per BIS and select the appropriate treatement method

required for the water source.
REMEMBER LEVEL QUESTIONS

1. List the impurities present in water.
2. State any five BIS standards for drinking water.

3. List the different chemicals used in the treatment of water?
UNDERSTANDING LEVEL QUESTIONS

1. Explain Chlorination and its advantages.

2. Explain different forms of chlorination and explain any one.
3. Describe Break point chlorination
APPLICATION LEVEL QUESTIONS

Explain physical tests conducted on water and their significances
Explain Chemical tests conducted on water and their significances
Explain Bacteriological tests conducted on water.

Sketch the flow diagram for the water treatment works.

b=
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5. Explain with sketches the function, constructional details, working and operations
of 1) Aeration; i1) Flash Mixer; iii) Flocculator; iv) Clarifier v) Slow sand filter; vi)
Rapid sand filter, vii) Pressure filters viii) chlorinating chamber

6. Explain with sketch the chemical feeding devices?

7. Explain the method of determining the dosage of coagulants?
8. Estimate the quantity of alum required by 15SMLD of water at treatment plants.

When 12 mg/L of alum is required.

9. Calculate the amount of bleaching powder to be required per day to treat 3.0 MLD
of water for a town. The percentage of chlorine in bleaching powder is 30%. The
chlorine required is 0.4 mg/l to maintain residual chlorine of 0.15 mg/l.

CO 3: Study and Establish the suitable distribution system for a locality and know the
appurtenances used.
UNDERSTANDING LEVEL QUESTIONS

1. Distinguish intermittent system with continuous system of water supply?
2. Explain the necessity of service reservoirs.
3. Distinguish underground service reservoirs with overhead service reservoirs
4. Summarise the merits and demerits of different systems of lay-out in a distribution
system
APPLICATION LEVEL QUESTIONS

1. Explain with sketches the different systems of distribution i) Gravity distribution; 1ii)
Combined gravity and pumping system; ii1) pumping system.

2. Sketch the following 1) Rectangular overhead service reservoir; ii) Intz tank showing all
the accessories

3. Explain with sketches the following systems of lay-outs in distribution system 1) Dead
end; i1) Grid iron; iii) Radial; iv) Ring.

4. Judge the suitability of the system of lay-out for a given locality.

5. Explain the functions of the following appurtenances with sketches i) Sluice Valves 1ii)
Check valves or reflex valves; iii) Air valves iv) Drain valves or blow-offs; v) Fire
hydrants; vi) water meters.

CO 4: Know the arrangement of water supply and fittings in a building.
UNDERSTANDING LEVEL QUESTIONS
1. Explain the modern systems for portable water treatment
2. Distinguish between HDP pipe and CI pipe.
3. Describe requirements of water supply arrangement for single storied buildings as
per B.L.S code of practice

APPLICATION LEVEL QUESTIONS

1. Sketch a general lay-out to show suitable water supply buildings with mains.
2. Explain interior water supply arrangements for a single and multi-storied building
as per I. S. Code

11
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3. Sketch the constructional details and uses of following water supply fittings: 1)
Water main; ii) Service pipe; iii) supply pipe; iv) distribution pipe; v) domestic
storage tank; vi) stop cock; vii) Air gap; viii) ferrule; ix) Goose neck; x) Water tap

4. Sketch the general lay-out for hot water supply for a domestic building using both
electric water heaters and solar water heaters.

CO 5: Know the conservation of water and rural water supply.

UNDERSTANDING LEVEL QUESTIONS
1. Explain rural water supply systems.

APPLICATION LEVEL QUESTIONS

1  Explain the methods of harvesting of Rain water
2 Explain the methods of Recharging ground aquifer
3 Explain disinfection of well?

CO 6: Identify the sources of water pollution and suitable control measures..
UNDERSTANDING LEVEL QUESTIONS
1 Write Water pollution control acts
APPLICATION LEVEL QUESTIONS
1 Write the causes of water pollution, Sources - Point and Non-point sources, effects on
plants and animals
2 Explain the prevention and control of water pollution

Y74
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Government of Karnataka
Department of Technical Education
Board of Technical Examinations, Bengaluru

Course Title: SURVEYING - 11

Credits (L:T:P) : 4:0:0 Total Contact Hours: 52 | Course Code: 1SCE33T
Type of Course: Lectures, and
assignments and Student Credit :04 Core/ Elective: Core
Activity
CIE- 25 Marks SEE- 100 Marks

Prerequisite: Knowledge of Surveying — I and Mathematics.
COURSE OBJECTIVES :

1. To provide knowledge of basic Principles and application of Theodolite surveying.

2. To develop the techniques of taking measurements using theodolite and Total Station
plotting graph and drawings.

3. Setting out centre lines of Column footings of a Framed Structure by using Total Station
and Theodolite.

4. Demarcation of boundary of the given land using Total station

COURSE OUTCOMES :

At the end of the course students should be able to

Course Outcome CL  Linked PO Teaching Hrs

Apply the knowledge of basic concepts and

col principles of Theodolite. RUAp | 12,345 14
Understand the usage of Theodolite in any civil R UA

CO2 | engineering projects before planning and during |~ l’i‘ b 1,2,4,5,8 05
execution.

CO3 Unders?and the prmchlpleS and use of Tacheometric R,U,Ap 12348 05
survey in rough terrain.

CO4 Intqrpret data from Theodelite and Total Station in RUAp | 12458 12
setting out curves.
Understand the knowledge of basic concepts and

COs principles of GPS and GIS in Surveying. RU 12,5 04
Understand the usage and apply the knowledge of

co6 Total Station in different field activities. RUA | 123458 12
Manage the suggested or identified constructional

. . . | U/Ap/

co7 | engineering problems, formulate and solve in AvE/C 1,2,3,4,5,6,7, %
teams, in order to improve future problem solving Y 8,9,10
ability and able to present it.

Total sessions 52

Legend- R; Remember U:Understand Ap: Application Ay: Analysis C:Creation E: Evaluation
* Related to Student activity beyond classroom hours.
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Programme outcome Attainment Matrix

Programme Qutcome
PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10
(0]
s | o » 2 =
0] o) — on
Course 2| = s, g ER & £ £
B 2 3 % = 5 g 5 3 T S 8
) A =1 é g g s = =5 g e
2 2|58 8| 5| E5 B | T E g
2| 218 | £ 2|2 S e
Q = o—
5| 2 o ER R
SURVEYING-II | 3 3 3 3 3 1 1 3 1 1

Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.
Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.
If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3
If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2
If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1
If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.

DETAILED COURSE CONTENT

COURSE CONTENTS HOURS

UNIT

Theodolite Surveying.

Transit Theodolite and its essential parts, terms used in Theodolite
surveying, Fundamental Axes and their relations. Temporary adjustments,
Measurement of Horizontal angle by Repetition and Reiteration method,
Measurement of Vertical angle. Measurement of Deflection angle, Errors in
Theodolite surveying.

Purpose of a Theodolite Traversing, Traversing by Deflection angle and
1.0 Included angle method. Checks in Closed and Open Traverse. Traverse
computations, Closing error, Balancing the traverse by Bowditch and
Transit rules. Omitted measurements-problems (Bearing and distance of
one side, length of two sides). Simple Problems on Bowditch and Transit
rule, converting Deflection angles into Bearings and interior angles into
deflection angles, Computing latitude and departure, given the co ordinates
of two points, finding its length and bearing, area of Traverse by
independent co-ordinate method.

14

Trigonometrical levelling

Applications, Elevations and distances of objects - base accessible and
inaccessible single plane method and simple problems. Triangulation-
Definition, principles, purpose and classification.

2.0 05

Tacheometry

Principles and purpose of Tacheometry, advantages and disadvantages,
3.0 Instruments-Tacheometer, stadia rods & Annalactic lense, Determination of 05
Tacheometric constants. Fixed Hair method of Stadia system- Simple
Problems.

(&IVIL

Directorate Of Technical Education Karnataka State




4.0

Curves:

Curves- Elements of Curves, relation between Radius and Degree of a
curve. Types of curves — Horizontal and vertical curves, Types of horizontal
curves-simple, compound, reverse and transition curves. Setting out simple
curves by Chord Produced and Rankine’s method. Definition and elements
of a compound curve. Setting out Compound curve. Definition and
elements of a reverse curve. Definition and elements of a Transition curves-
objectives and requirements.

12

5.0

Modern Surveying

Remote sensing — definition, basic principles and its applications, Global
Positioning System (GPS) - Fundamentals, working principles, receivers,
advantages and disadvantages, working principles of GPS navigator. 04
Introduction to GIS- Objectives, applications, comparison of GIS with
CAD.

6.0 Measurement (Distance, Angle, Bearing, altitudes etc.)- Field procedure for

Total Station

Introduction — Component parts of a Total Station and Accessories -
Summary & characteristic Features of total station - Advantages and
disadvantages of total station - Applications, - Setting up the Total Station -

co-ordinate measurement - Setting out Lines - Setting out Curve by
Rankin’s method, to set building corners, to mark control and offset lines,
to run a traverse survey & adjustments — Areas of field (three or more
points), Linking data files.

12

COURSE DELIVERY: The course will be delivered through lectures and Power point
presentations/ Video, demonstrations etc.

,'
@/ SUGGESTED ACTIVITIES

The topic should be related to the course in order to enhance his knowledge, practical skill &
and lifelong learning, communication, modern tool usage.

l.

e
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To set out sewer grades.

Compare the measured angles, Levels and Contours from Total station to other surveying
instruments.

Setting out centre lines of Column footings of a Framed Structure by using Total Station
and Theodolite.

Comparing Horizontal angles by both methods between same points.

Height of a building calculated by vertical angle method shall be verified by measuring
the height with a tape taking BM as Plinth.

RL’s and heights of objects like chimneys and towers shall be compared by both single
plane and Double plane methods.

Demarcation of boundary of the given land using Total station.

Formation of sites in a residential layout.

Conduct a closed Traverse and find out the area enclosed.

. Plot the Curves executed on site (practicals) and compare the parameters from plotted

drawings and site execution.
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11. Determine the height of the elevated objects by trigonometrical levelling.

12. Transferring of Centre line alignment from Ground to inside of Tunnel using Total Station
and Theodolite.

13. Geographic information system

14. Gis enabled study of artificial recharge structures

15. Creation of base map for water and sewage network for your town using remote sensing
and geographic information system

NOTE:

1. Students should select any one of the above or other topics relevant to the subject
approved by the concerned faculty, individually or in a group of 3 to 5. Students should
mandatorily submit a written report and make a presentation on the topic. The task
should not be repeated among students. Report will be evaluated by the faculty as per
rubrics. Weightage for 5 marks Internal Assessment shall be as follows:
Unsatisfactory 1, Developing 2, Satisfactory 3, Good 4, Exemplary 5.

2. Reports should be made available along with bluebooks to IA verification officer.

Example of model of rubrics / criteria for assessing student activity

Students score
(Group of five students)

Dimension

STUDENT 1
STUDENT 2
STUDENT 3
STUDENT 4
STUDENT 5

Rubric Scale | Unsatisfactory 1, Developing 2, Satisfactory 3, Good 4, Exemplary5

1.Organisation 2
2.Team’s roles & 3
duties
3.Conclusion 4
4.Convensions 5

14

Total

Average=(Total /4) 3.5=4
Note: Concerned faculty (Course coordinator) must devise appropriate rubrics/criteria for
assessing Student activity for 5 marks One activity on any one CO (course outcome) may be given
to a group of FIVE students

Note: Dimension should be chosen related to activity and evaluated by the course faculty.

b
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Dimension

Rubric Scale
1

2

3

4

5

Unsatisfactory | Developing | Satisfactory | Good Exemplary
1.Literature Has not Has Has Has included | Has included
included included included many all relevant
relevant info few some relevant info | info needed
relevant relevant
info info
2. Fulfill team’s Does not Performs Performs Performs Performs all
roles & duties perform any very little | partial nearly all duties of
duties duties duties duties assigned
assigned team roles
3.Communication | Poor Less Partially Effective Most
Effective effective Effective
4.Convensions Frequent Error | More Error | Some Error | Occasional No Error
Error

Course Assessment and Evaluation Scheme:

When/Where Max Evidence Course
(Frequency in the Marks collected outcomes
course)
Students | Thrice test | Test 1 Blue books | CO1, CO2
gﬁv"rage of etz | 90 CO3, CO4
- IA ree tests)
2 CIE Test 3 COs, CO6
v
g Activities 05 Written Cco7
< Report
§ = SEE End End of the course Answer 1,2,3,4,5,6
.E ?Ea Exam 100 | scripts at
BTE
Student Students | Middle of the course Feedback 1,2 & 3 Delivery
Feedback on forms of course
E course
g End of Course End of the course Questionna | 1,2,3,4,5& 6
4 Survey ires Effectiveness of
i Delivery of
- instructions &
e Assessment
"E Methods
(=

*CIE — Continuous Internal Evaluation
Note: I.A. test shall be conducted for 20 marks. Average marks of three tests shall be rounded off to the next

higher digit.

*SEE — Semester End Examination

Directorate Of Technical Education
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Weightage of Marks and blue print of marks for SEE
Questions to be set
for SEE

Major Topics

Cognitive Levels
R U Ap

25.00% 25.00% 50.00%

Marks
weightage
weightage

(o)
%

1 Theodolite Surveying 14 10 10 20 40 | 27 | 2 | 3
] ] ] 20.00% | 33.00% | 46.66%

2 Trigonometric Levelling 5 3 5 7 15 10 1 1
N ] ] 13.00% | 20.00% | 67.00%

3 Tacheometric surveying 5 2 3 10 15 10 1 1
Curves 12.50% | 12.50% | 75.00%

4 12 5 5 30 40 | 23 2 |3
) 50.00% | 50.00% | 0.00%

5 Modern Surveying 4 5 5 0 10 8 0 1
i ) 20.00% | 40.00% | 40.00%

6 Total Station 12 5 10 10 25 23 3 1

26.2

Total | 52 [ 20.1% | % |532% | 145 | 100 | 9 | 10
30 38 77
Legend- R; Remember U: Understand Ap: Application Ay: Analysis C:Creation E: Evaluation
A*-SEE questions to be set for (05marks ) in Part — A
B*- SEE questions to be set for (10marks) in Part — B

Questions for CIE and SEE will be designed to evaluate the various educational
components such as:

Bloom’s taxonomy % in Weightage
1 | Remembering and Understanding 46
2 | Applying the knowledge acquired from the course 52
3 | Analysis 0
4 | Synthesis ( Creating new knowledge) 0
5 | Evaluation 1

FORMAT OF I A TEST QUESTION PAPER (CIE)

Test/Date and Time Semester/year Course/Course Code Max Marks
Ex: | test/6 t weak of I/IT SEM
10-11A 20
sem 1911 Am Year:
Name of Course coordinator : Units:
CO’s:
Q. no Question MARKS CL | CO | PO
1
2

éIVIL
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Note: Internal choice may be given in each CO at the same cognitive level (CL).

MODEL Q.P FOR -CIE (TESTS)

T.est/Date and Semester/year Course/Course Code
Time
Ex: I test/ 111 SEM SURVEYING-II

6 ™ week of sem

Year: 2015-16

Course code: 15SCE33T

Max
Marks

20

b) An instrument was set up at P and the angle of
elevation to a vane 4m above the foot of the staff held at Q
was 9°30°. The horizontal distance between P & Q is
2000m. Determine the RL of the Staff station Q given that
RL of the instrument axis is 2650.38m by single plane
method

10-11 Am
Name of Course coordinator : Course Outcomes : 1
& 2
Note: Answer all questions
Questions CL | CO PO
1 [List ‘the ﬁmdamental lines of a theodelite and Write the R 1 1.2.4
relationship between them. i
2 | Explain the procedure to find the RL of an elevated object
whose base is inaccessible when the instrument axis are at U 2 | 1,2,3,45
the same level.
3 | Define the following terms.
a) Transitin
b)) Swinging% R |1 1,2,3
¢) Changing face.
4 |a) Calculate latitudes, departures and closing error for the
following traverse and adjust the traverse using Bowditch
rule.
Line Length WCB
AB 89.31 45%10°
BC 219.76 72°05°
CD 151.18 161°52°
DE 159.1 228%43> A |12]1,2345
EA 232.26 30042
OR

@REFERENCE TEXT BOOKS

Directorate Of Technical Education

1. Surveying and Levelling Vol-1 & II by B C Punmia

Surveying and Levelling by T P Kanetkar & S V Kulkarni

2.
3. Surveying and Levelling by S S Bhavikatti
4. Surveying by Duggal

5. Surveying by R Agor

Karnataka State

éIVIL




6. Fundamentals of Surveying by S K Roy

7. Sathesh Gopi, R.Sathikumar & N.Madhu, Advanced Surveying, (Total Station, GIS,
Remote Sensing), Pearson Education, Chennai, 2007

8. Surveying and Levelling by N N Basak.

E-Learning

http://nptel.ac.in/video.php?subjectld=105104101
http://media.sakshat.ac.in/NPTEL-IIT-Videos/
http://nptel.iitk.ac.in/courses/Civil_Eng/IIT%20Roorkee/Surveying.htm

http://nptel.iitk.ac.in/
http://www.usouthal.edu/geography/allison/GY301/Total%20Station%20Setup%20and%200p
eration.pdf

http://www.pentaxsurveying.com/en/pdfs/R400-MANUAL-PTL-EN.pdf
https://www.youtube.com/watch?v=QtEkZPEeeZk
https://www.youtube.com/watch?v=KQgq5xqSTUw

MODEL QUESTION PAPER
DIPLOMA IN CIVIL ENGINEERING
III SEMISTER
COURSE: SURVEYING II

Time : 3Hrs Max. Marks : 100
PART A
Answer any SIX questions each carries 5 marks

—

. List the Fundamental lines and their relation of a theodolite.

Differentiate between Bowditch rule and Transit rule.

Explain the procedure to find the RL of an elevated object whose base is inaccessible
when the instrument axes are at the same level.

List the advantages and disadvantages of Tacheometric Surveying.

Explain briefly different types of Curves with a neat sketch.

What is Transition Curve and what are its objects.

Explain the principles of Electronic Theodolite & EDM.

List the advantages of Total station.

What is a Total station? Explain the working principle of Total Station.

bl

WX N R

PART B
Answer any SEVEN questions each carries 10 marks

1. Calculate latitudes, departures and closing error for the following traverse and adjust
the traverse using Bowditch rule.

Line Length WCB
AB 89.31 45910
BC 219.76 72°05°
CD 151.18 161°52°
DE 159.1 228%43>
EA 232.26 30042
Directorate Of Technical Education Karnataka State &lVIL


http://nptel.iitk.ac.in/
http://www.usouthal.edu/geography/allison/GY301/Total%20Station%20Setup%20and%20Op%20eration.pdf
http://www.usouthal.edu/geography/allison/GY301/Total%20Station%20Setup%20and%20Op%20eration.pdf
http://www.pentaxsurveying.com/en/pdfs/R400-MANUAL-PTL-EN.pdf
https://www.youtube.com/watch?v=QtEkZPEeeZk
https://www.youtube.com/watch?v=KQgq5xqSTUw

2. The following data were recorded in running a traverse, the length of AB and CD
have been omitted:

Line Length in mts | Bearing
AB ? 33%45°
BC 300 86°23”°
CD ? 169°23°
DE 450 243%54°
EA 268 317°30°

Determine the omitted quantities.
3. Define the following terms.
Vertical axis

Trunnion axis

Line of Collimation

Plate level axis and
Altitude level axis

oo o

4. An instrument was set up at P and the angle of elevation to a vane 4m above the foot
of the staff held at Q was 9°30°. The horizontal distance between P & Q is 2000m.
Determine the RL of the Staff station Q given that RL of the instrument axis is
2650.38m by single plane method.

5. The following Tacheometric observations were made with an annallatic telescope
having a multiplying constant 100 on a vertically held staff.

Instru.ment HI Sti!ff Vertical angle Stadia readings
station station
A 1.48 BM -1954° 1.02 1.72 2.42
A 1.48 P +2036° 1.22 1.825 2.43
Q 1.5 P +3%> 0.785 1.61 2.435

If the RL of BM is 100.0m, find the RL’s of stations A, P & Q.

6. Explain the procedure of setting out a simple circular curve by using Total station.

7. Two tangents intersect at a chainage of 1190m, the deflection angle being 36°.
Calculate the necessary data for setting out a curve with the radius of 300m by
Rankines/Deflection angle method. The peg interval is 30m

8. Two straights BA & AC are intersected by a line EF. The angles BEF and EFC are
140° & 145° respectively. The radius of the first arc is 600m and that of the second
arc is 400m. Find the chainage of the tangent points and point of Compound
curvature. The chainage of intersection point A is 3415m.

9. What is meant by Remote sensing and What are its basic Principles.

10. Explain the process of transferring the Data collected from Total station to
Computer and plot drawing using Auto CAD.

Model Questions Bank

Unit 1- Theodolite Surveying

éIVIL
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Cognitive level -Remember

11.
12.
13
14.
15.
16.
17.
18.
19.

List the different purposes for which the theodolite can be used.
List the different parts of a Transit theodolite and mention their functions.

. Draw a neat sketch of the Theodolite and mention the parts.

Write the relation between Fundamental lines of a Theodolite.

Explain the Temporary adjustments of a Transit Theodolite.

What is meant by Theodolite Traversing and list their purposes.

Differentiate between Bowditch rule and Transit rule.

Differentiate between Consecutive co-ordinates and Independent co-ordinates.
What is meant by Balancing the Traverse and Closing error.

Cognitive level —Understand

20. Define the following terms.

21.

22.

23.

24.
25.
26.
27.

d)
e)
f)
2
h)
i)
j)

Transiting

Swinging.

Face left observation.
Face right observation.
Changing face.
Telescope normal.
Telescope inverted.

Define the following terms.

f.
g
h.
1.
J-

Vertical axis

Trunnion (Horizontal) axis
Line of Collimation

Plate level axis and
Altitude level axis

Differentiate between

a.
b.
C.

Face left and Face right observation
Plunging and swinging the Telescope
Tribach and Trivet stage

Explain the method of ‘Repetition and Reiteration’ for measuring the horizontal
angle.

Explain the principle of a Closed Traverse.

Write the procedure for the measurement of Deflection angles.

Briefly explain the Theodolite traversing by Included angle method.

Briefly explain Theodolite traversing by Deflection angle method.

Directorate Of Technical Education Karnataka State
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Cognitive level —Application

28. Calculate latitudes and departures for the following traverse ABCDE.

Line Length WCB
AB 82.50 45°10°
BC 200.00 72°05°
CD 150.30 161°52°
DE 162.52 228%43°
EA 234.5 300°42°

29. Calculate latitudes, departures and closing error for the following traverse and adjust

the traverse using Bowditch rule.

Line Length WCB
AB 89.31 45°10°
BC 219.76 72°05°
CD 151.18 161°52°
DE 159.1 228%43°
EA 232.26 30042

30. Find the Latitude and Departure. And Adjust the following traverse by Transit rule.

Line Length WCB
AB 89.31 45°10°
BC 219.76 72°05°
CD 151.18 161°52°
DE 159.1 228%43>
EA 232.26 300°42°

31. The following data were recorded in running a traverse, the length of AB and CD

have been omitted:

Line Length in mts | Bearing
AB ? 33%45°
BC 300 86°23”’
CD ? 169°23°
DE 450 243°54°
EA 268 317°30°

Determine the omitted quantities.

Cognitive level -Remember

Unit 2- Trigonometric Levelling

1. Explain the basic principles of Trignometrical Levelling.

2. Differentiate between Trignometrical levelling and Ordinary levelling.

3. What is trigonometrical levelling? Where it is employed?

Directorate Of Technical Education
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Cognitive level —Understand
3. What are the practical applications of Trignometrical levelling.
4. Explain the procedure to find the RL of an elevated object whose base is inaccessible
when the instrument axes are at the same level.
5. Explain the procedure to find the RL of an elevated object whose base is accessible by
single plane method.
6. Explain briefly the method of determining the height of an object by double plane
method.
Cognitive level —Application

7. An instrument was set up at P and the angle of elevation to a vane 4m above the foot of
the staff held at Q was 9°30”. The horizontal distance between P & Q is 2000m. Determine
the RL of the Staff station Q given that RL of the instrument axis is 2650.38m by single
plane method.
8. Find the RL of the church Spire C from the following observations taken from two
stations A and B, 50m apart,

Angle BAC= 60°

Angle ABC= 50°

Angle of elevation from A to top of Spire= 30°

Angle of elevation from B to top of spire= 29°

Staff reading from A on BM=2.5m

Staff reading from B on BM= 0.5m

RL of BM=20m.
9. A transit theodolite was set up at a distance of 200m from a chimney and angle of
elevation to its top was 10°48". The staff reading on a BM of RL 70.250m with the
telescope horizontal was 0.977. Find the RL of top of Chimney.

i Unit 3- Tacheometry |

Cognitive level -Remember

1. Explain the Principle of Tacheometry.

2. What are the purpose of Tacheometry.

3. What is Anallatic lense.

4. What is a Stadia Rod.
Cognitive level —Understand

5. List the advantages and disadvantages of Tacheometry.

6. Determine the Tacheometric constants by Fixed hair method
Cognitive level —Application

7. The following readings were taken with a Tacheometer.

Stadia readings Reading on Staff
Top hair 1.215m
Middle hair 1.650m
Bottom hair 2.085m

If the tacheometric constants K & C as 100 & 0.3m respectively , find the horizontal
distance between the staff and instrument and also determine the RL of staff station.
Take RL of the instrument station =99.5m & height of the inst above ground =1.220m.

Directorate Of Technical Education Karnataka State éIVIL
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Cognitive level -Remember
1. Draw a neat sketch of a circular Curve and show its elements.
Define degree of a Curve and mention its relation with the radius of curve.
Explain briefly different types of Curves with a neat sketch.
With a neat sketch define Compound curve and show its elements.
Sketch the elements of Reverse curve.
What is Transition Curve and what are its objects.
What are the requirements of an ideal Transition curve.
8. Explain briefly setting out of a Compound Curve.
Cognitive level —Understand
9. Describe the method of setting out Simple circular curve by deflection angle method
(Rankine’s method) by using Theodolite.
10. Describe the method of setting out Simple circular curve by deflection angle method
(Rankine’s method) by using Total Station.
11. Under what circumstances Reverse Curves are provided.
12. What are the points to be considered while setting out a Reverse curve.
Cognitive level —Application
13. Two straights intersect at chainage 2056.44m and the angle of intersection is 120°. If
the radius of simple curve is to be introduced is 600m. Find the following,
a. Tangent distances
b. Chainage of the point of Commencement.
c. Chainage of point of Tangency.
d. Length of the Long Chord.
14. Two tangents intersect at a chainage of 1190m, the deflection angle being 36°.
Calculate the necessary data for setting out a curve with the radius of 300m by
Rankines/Deflection angle method. The peg interval is 30m
15. Two straights meet at an apex angle 126°48’and are to be joined by a circular curve of
300m radius. Calculate the data necessary to setout the curve using a 30m chord by
Rankines method.
16. Two straights BA & AC are intersected by a line EF. The angles BEF and EFC are
140° & 145° respectively. The radius of the first arc is 600m and that of the second arc is
400m. Find the chainage of the tangent points and point of Compound curvature. The
chainage of intersection point A is 3415m.

Nownkwd

i Unit 5- Modern Surveying |

Cognitive level -Remember
1. What is meant by Remote sensing and what are its basic Principles.
2. Explain briefly the Fundamental principles of GPS
3. What are GPS Receivers and List the advantages and disadvantages.
4. What is meant by GIS and list their objectives and applications.
Cognitive level —Understand
5. List the applications of Remote sensing.
6. Explain the working principle of GPS.
7. Explain the working principle of GPS navigator.
8. Compare GIS with Auto CAD.

Unit 6- Total Station.

éIVIL
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Cognitive level -Remember
1. Explain the principles of Electronic Theodolite.
Explain the principles of EDM.
Write a short note on Electronic Theodolite and EDM.
What is a Total station? Explain the working principle of Total Station.
What is the function of prism reflectors in total station?
List the advantages of Total station.
7. Write a note on Prism.

AR

Cognitive level —Understand
8. List the various application of total station

9. Mention any two total station characteristics.

10. List the component parts and functions of a Total Station.
11. What are the points should be kept in mind while using Total station during the
operation of,

a. Levelling

b. Measuring distances

c. Measuring angles.

d. Contouring.
12. Mention any one Linking software used, to transfer data files in Total station.
13. Briefly write the field procedure for co-ordinate measurement, using Total station.
What is electronic note book?

Cognitive level —Application
14. Explain the procedure of setting out Building corners by Total station.
15. Explain the procedure to mark control points and offset lines by total station.

N74
Qs(o
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Government of Karnataka
Department of Technical Education

Board of Technical Examinations, Bengaluru
Course Title: CONSTRUCTION TECHNOLOGY

Credits (L:T:P) : 4:0:0 | Total Contact Hours: 52 | Course Code: 15CE34T

Type of Course:
ue Lectures, Self Study & Credit :04 Core/ Elective: Core
iy, [EHN VRN, - Student Activity
CIE- 25 Marks SEE- 100 Marks

Prerequisites: Knowledge of science, Materials of Construction.
COURSE OBJECTIVES:

1. Understanding properties of soil, to know about concepts of load distribution and
different types of foundation construction techniques.

2. Necessity, functions, suitability of building components and materials, construction
techniques as per IS codes.

3. Exposure to dimensional aspects of openings, maintenance and repair works of
building components and introduces preventive measures to be adopted in buildings
located in areas prone to earth quake.

On successful completion of this course, the student will be able to
Course Outcome CL Linked PO Teaching Hrs

Identify the types of soils, to know the properties,
strength of soils, to suggest suitable type of 1,2,3,4,5,7,8

coi foundations and to overcome the difficulties R/U/Ap ,10 1
during excavation.
Describe the concepts of masonry buildings and

CO2 | to know the defects in their construction process | U/Ap 1,2,5,6,7,10 10
and maintenance methods.

CcO3 Plan the various types of openings and building R/U/Ap 1,2,5,10 06
components.

CO4 Explain the different types of staircases, Roofs R/U/MAp 1,2,5,10 12
and Floors.
[lustrate the necessity of temporary works and

COS5 | finishes in building construction considering the | U/Ap 1,2,5,6,7,10 07
safety aspects.
Analyze the failure of building components,
apply the concepts of maintenance and repair 1,2,4,5,6,7,8

Co6 works to fight with extreme weather conditions and rRUMAp ,10 06
focus on the earthquake resistant buildings.
Manage the suggested or identified constructional

Cco7 engineering problems, formulate and solve in|R/U/Ap/ |1,2,3,4,5,6,7, %
teams, in order to improve future problem solving| C 8,9,10
ability and able to present it.

Total sessions 52

: k Directorate Of Technical Education Karnataka State élVIL
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Legend- R; Remember U: Understand Ap: Application Ay: Analysis C:Creation E: Evaluation
* Related to Student activity beyond classroom hours.

Programme outcome Attainment Matrix

Programme Outcome
PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY | PO10
o >
°h ] %) & E
2 B = = RE S &
Course < 2| s [§ B § z i § g
— = o @ —_
3 g g & b= 22 2 | B S g
e | 21 ER| E| S| EE| 2| 2% B w
) B &% 2| g| B3 2| | E
Construction technology | 3 3 1 2 3 3 3 2 - 3

Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.
Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.
If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3
If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2
If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1

If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.

DETAILED COURSE CONTENTS

Course COURSE CONTENTS

1. Soils and its Properties

1. Types of soils and their suitability to construction of the
structures.

2. Bearing Capacity and determination of safe bearing
capacity of the soils by plate load test.

3. Method of improving the safe bearing capacity.

4. SBC Values for various types of Soils. 1

2. Foundations

1. Definition and purpose of Foundation.

2.Shallow foundations: Spread footing, combined footing,
Strap footings & Raft foundation.

3.Deep foundation: Pile foundations-End bearing piles,
friction piles, Foundation in Black Cotton Soil.

4.Causes for failure of foundation and preventive measures.

5.Necessity of shoring and strutting in foundation excavation

#  Directorate Of Technical Education Karnataka State éIVI L
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and process of dewatering.

3. Stone & Brick masonry

1. Terms used in stone masonry and brick masonry

2. Coursed rubble masonry and Ashlar masonry.

3. Stone Cladding works for facing of walls.

4. List Bonds used in Brick masonry, Study of English bond
& Flemish bond and their uses.

5. Construction of cavity walls.

2 6. Partition walls-bricks, Concrete block, Glass, Plywood, hard| 10

board and aluminium.

4. Dampness and Prevention of dampness

1. Definition and causes of dampness
2. Effects of dampness and prevention of dampness
3. List the materials used for damp proof course.

5. Lintels & Arches

1. Necessity of lintels and arches, sunshades, sun
breakers and canopy, portico.

2. RCC lintels, sun shades, sun breakers, plinth beams
and grade beams.

3. Arch-Terms used, Types of arches-Flat, Segmental,
and Semi-circular only.

3 6. Doors and Windows 06

1. Definition of doors, windows and ventilator and their
purpose

2. Standard size of doors, windows & ventilators for
different types of building as per .S codes.

3. Important types of doors, windows and ventilators in
general use.

4. Fixtures for doors, windows and ventilators.

Stairs
1. Technical terms
4 2. Requirements of a good stair. 12
3. Classification of stairs, brief description & their
suitability.
#  Directorate Of Technical Education Karnataka State
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4. Uses of Ramps, Escalators and lifts.

8.Floors
1. Definitions and types of floors.
2. Selection of flooring material
3. Laying of Ceramic tile flooring, Vitrified flooring,
Marble flooring, Wooden flooring, Vinyl flooring and
Cement concrete floorings.
9. Roof

1. Definition of roof and common types of roofs used in
general.

Pitched roof- basic elements.

Steel trusses.

Common types of Roofing materials.

Flat RCC roof-advantages and disadvantages.
Weather proof course for flat roofs.

N LA W

10. Scaffolding and Shoring

1. Scaffolding-component parts of scaffolding, Types of
scaffolding and props.

2. Use of Steel tube scaffolding

3. Types of shoring-Raking, Flying & Dead shores.

11. Plastering, Pointing and Painting

1. Object of plastering and requirements of good plaster.

2. Method of cement plastering

3. Types of plaster finishes-Smooth, sand faced, rough
cast, pebble dash, depter, scrapped, textured finish.
Method of pointing & types of pointing.

5. Methods of painting, distempering & varnishing on
different surfaces.

12. Ventilation systems

1. Definition, Necessity & requirements of ventilation
system
6 2. Types of ventilation 06

13. Earthquake Resistant Buildings

1. List Earthquake zones in India.
2. Precautionary measures to be taken for buildings prone to

s# . Directorate Of Technical Education Karnataka State

B,



earth quake.
14. Miscellaneous

1. Water proofing, structural glazing, bamboo as a
construction material, precast composed panel, anti-
termite treatment.

,)
®/ SUGGESTED STUDENT ACTIVITIES

The topic should be related to the course in order to enhance his knowledge, practical skill &
and lifelong learning, communication, modern tool usage.
1. Collect different types of soil samples and to identify the properties.

Study the load distribution from structural components to soil and prepare a report.
Collect and study different photographs of various foundations and prepare a report.
Prepare a case study on foundation failure.
Identify different types of masonry materials and study their properties
Collect and study different photographs of stairs and arches.
Collect different types of flooring materials and prepare a report.
Collect and study the different types of Damp Proofing materials and prepare a report.
To prepare models of various types of foundations.

. To prepare models of different types of masonry arrangements.

. To prepare models of different types of scaffolding.

. To prepare models of different types of roofs trusses.

. Prepare a chart of Earth quake zones of India.

. Understand the classification of earth quake zones of India.

. Plan suitable schedule of openings for building works.

. Plan a Weather proofing work for a flat roof.

. Visit any nearby material testing laboratory and prepare a report on various tests conducted
on building materials.

18. Write a report on advanced construction techniques used in civil engineering.

19. Prepare a report on prefabricated construction.

20. Watch a video on anti-termite treatment and prepare a presentation on anti- termite treatment.

21. Visit any nearby construction site and write a report on various construction activities.

22. Prepare a report on the use of modern construction equipment’s in construction.

23. Studies on the strength of stabilised mud block masonry and burnt brick masonry

using cement soil quarry dust mortar

24. Comparison of risk assessments for underground construction projects

25. Study of copper tailing as a plastering material

26. A study on preparation of bricks using copper tailing waste

27. Report of sandwiched panel elements as a partitioning wall material

28. Load bearing capacity of unreinforced brick masonry vault

29. Enhancement of characteristic strength and durability of brick masonry

30. Report of brick and brick masonry strength for your district.

31. Size effect of masonry joint on compressive strength of stabilised mud blocks

A e B i
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32. Case report on building cracks and causes and its prevention

33. Some studies on the use of strength booster low cost additives in burnt brick
manufacture

34. Experimental investigation on brick masonry domes

35. Stabilised copper tailing blocks

36. Low cost roofing tiles

37. Some studies on the strength behaviour of fly ash bricks

38. Report and manufacture of masonry blocks different machines with different
materials

39. Size effect of masonry joint on compressive strength of stabilised mud blocks

40. Liqueconss floors and roofs

41. Strength analysis of cement stabilised soil blocks a case report

42. Low cost bricks making

43. Appropriate technology to manufacture common building burnt brick

44. Behaviour of masonry wall subjected to dynamic load

45. Development of b.c soil stabilised building blocks using lime and fly ash

46. A laboratory report on the utilisation of red mud in pavements and as building
material

47. Fly ash mosaic flooring tiles

48. Analysis of hyperbolic paraboloid shell foundation

49. Characteristic report of BC soil of village

50. Flexural behaviour of gfrp wrapped masonry beams

51. Fly ash bricks

52. Bioclimatic building design in three climate zones in state

53. Earthquake resistant wooden house Design procedure for pile caps

54. Control Of Corrosion On Underwater Piles

55. Deep Foundations Case Histories

56. Design of Shallow Foundations

57. Analysis Of Stability Of existing Slopes

58. Development Of BC Soil Stabilised Building Blocks Using Lime And Flyash
59. DIAGRID

60. Soil Nailing

NOTE
1. Students should select any one of the above or other topics relevant to the subject approved
by the concerned faculty, individually or in a group of 3 to 5. Students should mandatorily
submit a written report and make a presentation on the topic. The task should not be repeated
among students. Report will be evaluated by the faculty as per rubrics. Weightage for 5
marks Internal Assessment shall be as follows:

Unsatisfactory 1, Developing 2, Satisfactory 3, Good 4, Exemplary 5

2. Reports should be made available along with bluebooks to A verification officer.

Directorate Of Technical Education Karnataka State
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Example of model of rubrics / criteria for assessing student activity

Students score
(Group of five students)

Dimension

STUDENT 1
STUDENT 2
STUDENT 3
STUDENT 4
STUDENT 5

Rubric Scale | Unsatisfactory 1, Developing 2, Satisfactory 3, Good 4, Exemplary5

1.Organisation 2

2.Fulfill team’s roles 3

& duties

3.Conclusion 4

4.Convensions 5

Total 14

Average=(Total /4) 3.5=4

Note: Concerned faculty (Course coordinator) must devise appropriate rubrics/criteria for
assessing Student activity for S marks One activity on any one CO (course outcome) may be
given to a group of FIVE students

Note: Dimension should be chosen related to activity and evaluated by the course faculty.

Rubric Scale

Dimension 1 2 3 4 5
Unsatisfactory | Developing | Satisfactory | Good Exemplary
1.Literature Has not Has Has Has included | Has included
included included included many all relevant
relevant info | few some relevant info | info needed
relevant relevant
info info
2. Fulfill team’s Does not Performs Performs Performs Performs all
roles & duties perform any very little | partial nearly all duties of
duties duties duties duties assigned
assigned team roles
3.Communication | Poor Less Partially Effective Most
Effective effective Effective
4.Convensions Frequent More Error | Some Error | Occasional | No Error
Error Error

Course delivery: The course will be delivered through lectures, site visits, models and Power
point presentations/ Videos.

& Directorate Of Technical Education
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Course Assessment and Evaluation Scheme:

‘When/Where Evidence Course
(Frequency in the collected outcomes
course)
Thrice test | Test1 | 20 Blue books | CO1, CO2
(Average oo CO3, CO4
= IA of three
2 CIE g | tests) Test 3 COs, CO6
w)
g S [ Activities 05 Written | CO7
< n Report
§ = SEE End End of the course 100 Answer 1,2,3,4,5,6
=5 Exam scripts  at
e E BTE
Student Middle of the course Feedback 1 & 2 Delivery of
E Feedback on forms course
=] course
§ End of Course ‘E End of the course Questionna | 1,2,3,4& 5,6
2 Survey ] ires Effectiveness of
< 2 .
- 7 Delivery of
e instructions &
"E Assessment
= Methods
*CIE — Continuous Internal Evaluation *SEE — Semester End Examination

Note: I.A. test shall be conducted for 20 marks. Average marks of three tests shall be rounded off to the next
higher digit.

Weightage of Marks and blue print of marks for SEE
Questions to be set for

® 9
5 SEE -
Major Topi = e = = X A*  B*
ajor Topics © Cognitive Levels S WS
< v
U Ap 5 =
Soil and its Properties, 17% 50% 33%
1 Foundation 1 5 15 10 30 21 2 2
Stone & Brick masonry, 0% 67% 33%
2 Dampness and its Prevention 10 0 20 10 30 19 2 2
Lintels & Arches, Doors and 33% 33% 33%
3 Windows 6 5 5 5 15 12 1 1
4 | Stairs  Floors, Roof D ——————— 35 | 23 | 1|3
Stairs , Floors, Roofs 5 25 5
Scaffolding and Shoring, 0% 75% 25%
5 Plastering, Pointing and 7 20 13 2 1
Painting 0 15 5
iscell 33% 33% 33%
6 Miscellaneous 6 5 5 5 15 12 1 1
14% 59% | 28%
2 14 1 1
Total | 5 20 85 40 5 00 | 9 0

Legend- R; Remember U: Understand Ap: Application Ay: Analysis C:Creation E: Evaluation
A*-SEE questions to be set for (05marks ) in Part — A
B*- SEE questions to be set for (10marks) in Part — B

Directorate Of Technical Education Karnataka State
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Questions for CIE and SEE will be designed to evaluate the various educational

S1.

No

components such as:

Bloom’s taxonomy

% in Weightage

1 | Remembering and Understanding 73
2 | Applying the knowledge acquired from the course 28
3 | Analysis 0
4 | Synthesis ( Creating new knowledge) 0
5 | Evaluation 0
FORMAT OF I A TEST QUESTION PAPER (CIE)
Test/Date and Time Semester/year Course/Course Code Max Marks
Ex: | test/6 ™ weak of /Il SEM
20
sem 10-11 Am Year:
Name of Course coordinator : Units:__
CO’s:__
Question .
no Question MARKS CL | CO | PO
1
2
3
4

Note: Internal choice may be given in each CO at the same cognitive level (CL).

Course/Course Code

CONSTRUCTION
TECHNOLOGY

MODEL QP FOR CIE
Test/Date and

. Semester/year
Time
Ex: I test/

IIT SEM

6 ™ week of sem S
10-11 Am Year: 2015-16

Course code: 15CE34T

Max Marks

20

Name of Course coordinator :
Note: Answer all questions

Units:1,2 CO: 1,2

Question CL | CO | PO
a) List the objectives of foundation? R
1 OR 1 |12
b) Explain with the help of sketch the Raft foundation. U
a) Explain the determination of safe bearing capacity of soils by plate load test.
A
2 OR U 1,2 | 1,2
b) What are the points to be observed while construction of brick masonry?
a) What are the effects of Dampness? A
3 OR U 2 | 1,2
b) Distinguish between Rubble stone masonry and Ashlar masonry.

. * Directorate Of Technical Education
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@ TEXT BOOKS & REFERENCES

1. Building construction—B.C.Punmia; Ashok Kumar Jain; Arun Kumar Jain, Firewall Media,
2005

2. Building Construction- P.C.Varghese, PHI Learning Pvt. Ltd.2009
3. Building construction—S.C.Rangwala, Charotar Publishing House Pvt. Limited, 2009
4. Building construction and Materials —Gurucharan Singh, Jain Book Agency

5. Building construction—Sushil kumar, Standard Publishers Distributors Delhi, 2001

IS Codes

1. IS 2720: Methods of tests for soils.

2. IS 1904-(1986): Code of Practice for Design and Construction of Foundations in
Soils: general requirements.

3. IS 1080-(1985): Code of Practice for Design And Construction of Shallow

Foundations in Soils.

IS 2212-(1991): Code of practice for brick works.

IS 1597-1 &2(1992): Construction of Stone Masonry-Code of practice.

IS 4326 (1993) Code of practice for Earth quake resistant design of structures.

IS 1893-1 (2002) Criteria for Earth quake resistant design of structures

N n R

E —Learning

https://www.youtube.com/watch?v=rP10d2qUcCI
https://www.youtube.com/watch?v=nMII3krK-GI
https://www.youtube.com/watch?v=0b400tx9m40
https://www.youtube.com/watch?v=6mncK CI18pl
https://www.youtube.com/watch?v=60AHO9zge XM
https://www.youtube.com/watch?v=C1byOuqC684
https://www.youtube.com/watch?v=j1bL_1NBvlc
https://www.youtube.com/watch?v=cQGDP8kWEMM
https://www.youtube.com/watch?v=NxNoH86WJjI

. https://www.youtube.com/watch?v=rh1Z-114-h0

. https://www.youtube.com/watch?v=veF4uSUtrEY

. https://www.youtube.com/watch?v=USat6 LAENzU

. https://www.youtube.com/watch?v=OYjEUXONS8cY

. http://www.nicee.org/EQTips.php

XN R
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https://www.youtube.com/watch?v=nMIl3krK-GI
https://www.youtube.com/watch?v=6OAHO9zgeXM
https://www.youtube.com/watch?v=C1byOuqC684
https://www.youtube.com/watch?v=j1bL_1NBvIc
https://www.youtube.com/watch?v=cQGDP8kWEMM
https://www.youtube.com/watch?v=NxNoH86WJjI
https://www.youtube.com/watch?v=rh1Z-i14-h0
https://www.youtube.com/watch?v=veF4uSUtrEY
https://www.youtube.com/watch?v=USat6LdENzU
http://www.nicee.org/EQTips.php

MODEL QUESTION PAPER
III Semester Diploma Examination.

CONSTRUCTION TECHNOLOGY

TIME: 3 Hours Max. Marks: 100

PART A

Answer any six questions out of nine. Each question carries 5 marks: (5x6=30)

1.

> w

O 0 N n

What are the different methods of improving the bearing capacity of soils? Explain any
three methods.

Briefly discuss the causes for failure of foundation.

Explain the following terms a) frog b) quoins ¢) jambs d) reveals €) copings

What are the causes of dampness in buildings? Explain any one method of preventing the
dampness?

Sketch and label the various components of an arch.

Briefly explain the different types of fittings used in doors.

Enumerate the merits and demerits of concrete flooring.

Explain with a neat sketch a) closed couple roofs.

List the Earth quake zones of India.

PART B

Answer any seven questions from a set of ten questions each question carries 10 marks:

- (10x7=70)

L.
2.
3

Explain the determination of safe bearing capacity of soils by plate load test.
Explain with a neat sketch. 1) Combined footing ii) Raft foundation
a)Explain with neat sketch ashlar masonry.

b)Explain the following; 1) Glass partition, ii) Aluminium partition

4. a) Explain with a neat sketch English bond for 1'% brick thick wall.
b) Define cavity wall. Explain the construction of cavity wall.
5. a)Explain with a neat sketch a) Bay window b) louvered windows,
b) Distinguish between a spiral staircase and a helical stair case.
6. a)Draw aneat sketch of a dog legged staircase.
b)Enumerate the merits and demerits of concrete flooring.
7. a) With a neat sketch explain Queen post roof truss.
b) What are the advantages and disadvantages of flat roofs?
8. Explain with a neat sketch: 1) Single or Brick layers scaffolding ii) Cantilever or Needle
scaffolding.
9. Explain the procedure of painting of plastered walls with plastic emulsion paint.
10. a) What are the requirements of a good ventilation system?
b) What are the advantages of pre-cast composed panels?
#. Directorate Of Technical Education Karnataka State
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MODEL QUESTION BANK

Code: 15CE34T
Diploma in Environmental Engineering
IIT Semester

Course title: CONSTRUCTION TECHNOLOGY

CO 1: Identify the types of soils, to know the properties, strength of soils, to suggest
suitable type of foundations and to overcome the difficulties during excavation.

REMEMBER LEVEL QUESTIONS

1. List out the different types of soil and which type of soil is most suitable for building
construction.
2. Define bearing capacity of soil.
3. What are the requirements of a good foundation?
UNDERSTANDING LEVEL QUESTIONS

Explain the methods of improving the safe bearing capacity of soils?
Define foundation. Discuss various functions served by foundations.
What is the difference between a shallow foundation and a deep foundation?
Briefly explain the common types of shallow foundations with a neat sketch.
Explain with the help of sketches the following types of foundation
a) Stepped footing b) Combined footing c¢) Raft foundation
d)Pile foundation
8. Explain the situations in which pile foundation is preferred.
9. Classify the various types of piles based on 1) function and ii) materials and composition.
10. What is the difference between end bearing pile and a friction pile?
11. What are the causes for failure of foundation?
12. Suggest the prime preventive measures to failure of foundation.
13. Under which circumstances the shoring is necessary.
14. Distinguish between the shoring and strutting in foundation.
15. Explain in brief the process of dewatering during excavation.
APPLICATION LEVEL QUESTIONS

Nk =

1. Explain the determination of safe bearing capacity of soils by plate load test.

CO 2: Understand the concepts of masonry buildings and to know the defects in their
construction process and maintenance methods.

UNDERSTANDING LEVEL QUESTIONS

1. Write short notes on 1) header bond 1ii) stretcher bond iii) Dutch bond iv) garden wall
bond

2. Define cavity wall. What are its advantages?

3. Define a partition wall. Enumerate various requirements to be fulfilled by a partition wall.

4. Differentiate between the following:
a) Header and stretcher b) king closer and queen closer c) sill and lintel d) cornice and

corbels

5. Explain the following terms a) frog b) quoins c) jambs d) reveals ) copings d) throating
e) Freeze

6. How do you lay stone cladding work for facing of walls?

# . Directorate Of Technical Education Karnataka State éIVIL
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7. Differentiate between English bond and Flemish bond.

8. Explain with the help of sketches general features of a cavity wall.
9. Explain various causes of dampness in buildings.

10. What are ill effects of dampness in buildings?

11. Explain various methods of damp proofing?

12. What are the requirements of an ideal material for damp proofing?
13. List out the different materials used in damp proof course.

APPLICATION LEVEL QUESTIONS

14. Explain the following; a) Glass partition b) Aluminium partition c) plywood partition
d) Hard board partition e) brick partition

15. Explain with a neat sketch English bond for 1% brick thick wall.

16. Explain with a neat sketch Flemish bond for 1'% brick thick wall.

17. Explain with neat sketch coursed rubble masonry.

18. Explain with neat sketch ashlar masonry.

CO 3: Plan the various types of openings and building components.

REMEMBER LEVEL QUESTIONS

1. List the different types of windows used in general.
2. Define the following terms 1) mullion ii) transom iii) reveal iv) style v) homn.
3. Classify the lintels based on the materials used.

UNDERSTANDING LEVEL QUESTIONS

4. What are lintels? Sketch a lintel and combined sunshade for an external doorway.

5. Explain briefly the RCC lintel with chejja.

6. Distinguish between Intrados and extrados.

7. Write short notes on a) spandrel of an arch b) flat arch c) segmental arch d) semi-circular
arch

8. Distinguish between through lintel and cut lintels.

9. Write a note on 1) sliding door ii) revolving door iii) collapsible door.

APPLICATION LEVEL QUESTIONS

1. Sketch and label the various components of an arch.
Explain with a neat sketch the following types of Windows 1) Louvered window ii) bay
window iii) lantern window iv) sky light

3. Explain with a neat sketch the following types of Doors 1) Flush doors ii) Louvered
doors.

4. Briefly explain the different types of fittings used in doors.

What are the functions of a ventilator? How it is different from a window.

4

CO 4: Understand the different types of staircases, Roofs and Floors.

REMEMBER LEVEL QUESTIONS
1. State briefly the requirements of a good stair case.

: ‘g Directorate Of Technical Education Karnataka State éIVIL
13



2. State the circumstances under which you use the following types of stairs i) Dog legged
stair ii) open newel stair iii) half tum geometrical stair iv) spiral stair

List out the various special staircases.

Define Flooring. What are the different types of Floorings?

5. List the common types of roofing materials.

Hw

UNDERSTANDING LEVEL QUESTIONS

6. Explain the following terms 1) Landing ii) Nosing iii) Winders iv) Stringer v) Newel
vi) Hand rail

7. Distinguish between a spiral staircase and a helical stair case.

8. Indicate the situation where you would recommend a) ramp b) escalators

9. Write a short note on a) escalator b) lift

10. What are the types of lifts?

11. Enumerate the merits and demerits of concrete flooring.

12. What are the characteristics of a good flooring material?

13. Explain the following terms a) Pitch b) Eaves ¢) Gable d) Ridge e) Valley

14. Briefly explain the classification of roofs.

15. What are the advantages and disadvantages of flat roofs?

APPLICATION LEVEL QUESTIONS

1. Draw a neat sketch of a dog legged staircase.

2. Explain the method of laying of cement concrete flooring.

3. Explain the method of laying wooden flooring.

4. Explain the method of laying marble flooring.

5. Explain with a neat sketch a) Lean to Roofs b) Couple Roofs

6. Explain with a neat sketch a) Closed couple roofs b) Collar Roofs c¢) Purlin Roofs
7. With a neat sketch explain Queen post roof truss.

8. With a neat sketch explain King post roof truss

9. Explain the procedure for weather proofing of flat roofs.

10. Explain with a neat sketch any one type of steel trusses.

CO 5: Necessity of temporary works and finishes in building construction considering the
safety aspects.

UNDERSTANDING LEVEL QUESTIONS

1. What do you understand by scaffolding? What are the essential requirements a good
scaffolding?

2. Explain the terms a) Putlogs b) Braces ¢) Toe board d) Ledgers e) Standards
3. Explain steel tube scaffolding with a neat sketch.
4. What is the necessity of shoring? List the different methods of shoring.
5. What are the objectives of plastering and pointing?
6. What are the characteristics of good plastering materials?
7. List the tools used for plastering.
8. Briefly explain the method of cement plastering.
# Directorate Of Technical Education Karnataka State
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9. Briefly explain sand faced type of plaster finishing.

10. Briefly explain pebble dash type of plaster finishing,

11. Write a note on various defects in plastering.

12. List the different methods of pointing? Explain rubbed pointing,
13. What are the objects of painting?

APPLICATION LEVEL QUESTIONS

1. Explain with a neat sketch Single or Brick layers scaffolding.

2. Explain with a neat sketch cantilever or needle scaffolding.

3. Explain with a neat sketch double or masons scaffolding.

4. Explain with a neat sketch Raking type of shoring,

5. Explain with a neat sketch flying type of shoring.

6. Explain with a neat sketch dead type of shoring.

7. Explain briefly the procedure of painting of plastered walls with plastic emulsion paint.

8. Explain briefly the procedure of painting of new wood work with synthetic enamel paint.
9. Explain briefly the procedure of painting with dry distemper.

10. Briefly explain the method of polishing wood work using varnish.

CO 6: Analyze the failure of building components, apply the concepts of maintenance and
repair works to fight with extreme weather conditions and focus on the earthquake resistant
buildings.

REMEMBER LEVEL QUESTIONS
1. List the Earth quake zones of India.
2. Write a note on termites and their attack on buildings.
3. Write a short note on bamboo construction.

UNDERSTANDING LEVEL QUESTIONS

What are the reasons for providing ventilators in buildings?
What are the requirements of a good ventilation system?
Briefly explain the method of water proofing in buildings.
What is the meaning of structural glazing? Explain briefly.
What are the advantages of pre-cast composed panels.

PNk

APPLICATION LEVEL QUESTIONS

1. Explain how you reduce earth quake effects in important buildings.
2. Explain how preconstruction anti termite treatment is carried out.
3. Explain how post construction anti termite treatment is carried out.

V74
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Government of Karnataka
Department of Technical Education
Board of Technical Examinations, Bangalore

Course Title: BUILDING PLANNING AND DRAWING

Credits (L:T:P) 0:2:4 | Total Contact Hours: 78 | Course Code: 15CE35D

Type of Course:

Practical, Case study Credit :03 Core/ Elective: Core

CIE- 25 Marks

Pre-requisite: Basic knowledge of Engineering Drawing, ability to visualise 2D and 3D views.
Course objectives:

1.
2.

Know various building components, their need and location in a building.

Be aware of the influence of climatic parameters on buildings, orient the building
accordingly and plan sustainable water supply and energy requirement of the building.
Use National Building Code and local bye laws, select and use the relevant bye law
according to the geographical location of the building.

Be aware of principles of building planning and to draw plan, elevations and section of
residential and public buildings showing maximum details.

. Be able to prepare building services drawings such as staircases, lifts and fire escapes.

Prepare electrical, water supply and sanitary layout for buildings.

Measure an existing building using both conventional and SI units, check for deviations
from local bye laws, prepare a case study and suggest remedies with relevance to cost
effective building technologies.

On successful completion of the course, the student should be able to attain the following Course

Outcomes:
COURSE OUTCOMES CL Linked | Teaching
PO Hrs
Apply the concepts of building planning
Co1 considering climatic parameters, building bye R/U/A 1,2,5,6,7 9
laws, classification of buildings and design
buildings.

CO2

Draw site plan, plans, elevations and sectional
views of residential, commercial and public
buildings, showing maximum details of
various building components using the R/U/A/An 1to9 42
available construction area effectively
according to codal provisions and standard
units.

CO3

Prepare building services drawings. R/U/A/An/C | 1t09 18

CO4

Apply his knowledge to evaluate existing
projects, suggest economical modifications for
sustainable development and strengthen his | R/U/A/An/C/E | 1to 10 9
professional skills through self-employability
and lifelong learning.

Directorate Of Technical Education Karnataka State 1 éIVIL
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Programme outcome Attainment Matrix

Legend: R: Remember, U: Understand, A: Apply, An: Analyse, S: Synthesise, E:Evaluate

Programme Outcome

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY9 | PO10
g >
o0 el 7 - E 20
S B g =) SR, S g £
o = o O S] 3 - 2 = = £
Course 2 2| 28] = 2 = B = = £
2 § o5 o0 = Q o 4 = Q 5]
2 EE| £E| S| EE| 2| <E B w
£ o goliy 5 S = = = 2 = o
R=! 5] 5] o = 8 M = g 3)
2 = & £ g S b} g -
2 = s 5 g s & = 1S &
2 2 & & | & 5 o =
2 S
[a) /| —_
BUILDING PLANNING &
DRAWING 3 3 3 3 3 3 3 3 3 1

Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.

Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.
If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3

If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2
If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1

If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.

Detailed Course Content

COURSE CONTENT

Introduction

1.1Building Planning- Factors
Shape size and topography of site, Climatic conditions of the site,
Functional requirements of the building, Local Bye laws-
requirements of size of different components, setbacks,
neighbourhood, Owner :— Status-Choices-Preferences, Economy

1.2 Building Planning- Principles

Aspects, Prospects, roominess, furniture requirements, groupings,
circulation, privacy, elegance, lighting & ventilation, sanitation,
flexibility, economy, practical considerations.

1.3 Building Bye Laws

HOURS
ALLOTED

Means of access, internal and external open spaces, floor area ratio, 9
height of building, safety precautions. Building Sanction procedures-
key plan (layout plan), site plan, building plan, working plan, validity
of sanction, completion certificate.
Directorate Of Technical Education Karnataka State 2 élVl L




UNIT

HOURS
COURSE CONTENT ALLOTED

Site Plan &Planning of Buildings
2.1 Drawing of site plan showing setbacks, Floor Area Ratio, Height
of Building, and Minimum Distance from Power line, as per
National Building Code (NBC).
2.2 Given the floor area or carpet areas of rooms, plan the building
and draw a Single line diagram of building.
a) Residential building
b) School Buildings
c¢) Hostel Buildings
d) Primary Health Centre 42
2.3 Draw the Plan, Elevation and Sectional views for the following
types of buildings.
a) Residential buildings.
b) School Buildings
c¢) Hostel Buildings
d) Primary Health Centre
e) Canteen Building
f)Two storied residential building
g)Small work shop Building

Building Basic Services

3.1 Preparation of water supply Layout for residential building.

3.2 Preparation of Electrical Layout for residential building.

3.3 Preparation of Sanitary Layout for residential building. 18

3.4 Preparation of Shallow Well Rain Water Harvesting Method for
Building.

3.5 Preparation of Fire Fighting layout for buildings.

Case study 09

Total 78

Course Delivery:

The course will be delivered using models and Videos

,I
®/ SUGGESTED STUDENT ACTIVITIES

The topic should be related to the course in order to enhance his knowledge, practical skill & and
lifelong learning, communication, modern tool usage. For every plan prepared calculate the
Floor Area Ratio.

1.

NS vk

&

Prepare a case study of nearby small public buildings verify and draw the various views
and judge the prevailing bye-laws.

Prepare a plan, elevation and section of a residential building with split floors and roofs
(Split floors and roofs have different floor and roof levels).

Develop a plan of rain water harvesting, ground water recharge and solar harvesting for
your institution/any other building.

Develop a plan of solar harvesting for your institution/any other building.

Prepare a plan of temporary construction shed and draw various views.

Prepare a plan of bus stand and draw various views.

Prepare a plan of cycle stand and draw various views.

Directorate Of Technical Education Karnataka State 3 élVIL




8. Study the difference between framed structure and a load bearing structure and present it.
9. Incorporate the concepts of Green building technology in your institute building.

10. Draw the plan elevation and sectional views of a pitched roof residential building.

11. Draw the plan and sectional views of a soak pit and septic tank.

12. Study of economising the cost of openings in bulding

13. Roof rainwater harvesting - a case study

NOTE:

1. Students should select any one of the above or other topics relevant to the subject approved by
the concerned faculty, individually or in a group of 3 to 5. Students should mandatorily submit a
written report and make a presentation on the topic. The task should not be repeated among
students. Report will be evaluated by the faculty as per rubrics. Weightage for 5 marks Internal
Assessment shall be as follows:

(Unsatisfactory 1, Developing 2, Satisfactory 3, Good4, Exemplary5)

2. Reports should be made available to IA verification officer.

Example of model of rubrics / criteria for assessing student activity

Students score
(Group of five stu

— (gl on < Ve
Dimension E E E E E
[8a] [8a] e} [aa] @
a a a a o
- - - ) )
=~ =~ = =~ =
) ) n ©n n
Rubric Seale | Unsatisfactory 1, Developing 2, Satisfactory 3, Good 4,Exemplary5
1.Literature 1
2.Fulfill team’s roles 4
& duties
3.Conclusion 3
4.Convensions 5
13
Total
Average=(Total /4) 3.25=4

Note: Concerned faculty (Course coordinator) must devise appropriate rubrics/criteria for
assessing Student activity for S marks One activity to attain last CO (course outcome) may be given
to a group of FIVE students

Note: Dimension should be chosen related to activity and evaluated by the course faculty
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Rubric Scale

Dimension 1 2 3 4 5
Unsatisfactory | Developing | Satisfactory | Good Exemplary
1.Literature Has not Has Has Has included | Has included
included included included many relev all relevant
relevant info few relev some relev | ant info info needed
ant info ant info
2.Fulfill team’s Does not Performs Performs Performs Performs all
roles & duties perform any very little partial nearly all duties of
duties duties duties duties assigned
assigned team roles
3.Communication | Poor Less Partially Effective Most
Effective effective Effective
4.Convensions Frequent Error | More Error | Some Error | Occasional No Error
Error
@ TEXT BOOKS

1. Building Planning and Drawing- S.S. Bhavikatti, M.V.Chitawadagi, I.K International
Publishing House Pvt.Ltd

2. Civil Engineering Drawing and design — D.N.Ghose (CBS Publishers)

3. A text Book of Draughtsman Civil(Theory and Practical) — R.S. Mallik and G.S.Meo
(Asian publishers, New Delhi)

4. Building Drawing — Shah,Kale and Patki(Tata McGraw Hill Publishers)

5. Civil Engineering Drawing — Gurucharan Singh

6. Building planning and drawing - Dr. N. Kumara Swamy and A. Kameswara Rao-
Charotar Publishing House Pvt.Ltd

7. Civil Engineering Drawing and House Planning - B.P.Verma, Khanna Publishers

IS-CODE
1. IS 962: 1989- Code of Practice for Architectural and Building Drawings.
2. National Building Code of India 2005

COURSE CONTENT AND EVALUATION CHART FOR SEE
Questions to be set for SEE

Cognitive Levels
U Ap Ay C

<

<
-
=
|
<«

weightage
weightage
(%)

] 25% 25% | 25.00% | 25.00% | 0.00% | 0.00%
1 Introduction | 9 4 4 4 4 0 0 16 | 12 | 8
Site plan and 10% 35% | 35.00% | 10.00% | 10.00% | 0.00%
2 plan'rllr}g of | 42 6 25 25 7 7 0 70 | 54 1|1
building
Building 10.0% | 10.0% | 30.00% | 20.00% | 30.00% | 0.00%
3 basic services 2y 4 4 12 8 12 0 40 | 35 2
15.0% | 23% | 30.0% | 18% | 13.3% | 0.0%
Total 78 12 T T 1 0 0 126 1100 8 | 1 | 3

A*-SEE QUESTIONS TO BE SET FOR (2 MARKS) in PART - A
(AnswerS5 out of 8 Questions, Answers to Part A should be written on drawing sheet only
B*- SEE QUESTIONS TO BE SET FOR (50MARKS) in PART - B (compulsory)
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C*- SEE QUESTIONS TO BE SET FOR (20MARKS) in PART — C (any one)

Questions for CIE and SEE will be designed to evaluate the various educational

components such as:

S1. Bloom’s taxonomy % in Weightage
No W

1 | Remembering and Understanding 38

2 | Applying the knowledge acquired from the course 30

3 | Analysis 18

4 | Synthesis ( Creating new knowledge) 14

5 | Evaluation 0

Course Assessment and Evaluation Chart:

‘When/Where Max Evidence Course
(Frequency in Marks collected outcomes
the course)
Direct CIE |IA Graded Exercises 10 Drawing Sheets lto 4
Assessment @
5 | Student activities Report +
E Case Study 15 Drawings lto4
SEE | End “ | End of the course Answer scripts
Exam 100 at BTE I'to 4
Indirect Student Middle of the Delivery of
Assessment Feedback on course Feedback forms Y
course . course
End of 5 | End of the course Effectiveness
Course E of Delivery of
Survey @ Questionnaires | instructions &
Assessment
Methods

*CIE — Continuous Internal Evaluation
Note:

*SEE — Semester End Examination

1. Rubrics to be devised appropriately by the concerned faculty to assess Case study / Student

activities.

Directorate Of Technical Education Karnataka State
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Model Question Paper
IIT Semester Diploma In Civil Engineering
PART-A (Compulsory)

Answer any five Questions (5 x 2 =10)

Define working plan.

What is the meaning of roominess and what is the desired value.

State various factors that influence building planning?

What is Floor Area Ratio?

At what level are ventilators provided in bathrooms and water closets? Why?
Expand NBC

What should be the floor to floor height for Residential and public building ?
Mention the minimum width of landing in residential building and public building ?

e R i

PART-B
9. The line diagram shown in the figure for a proposed Residential Building with clear dimensions
between inside walls (All dimensions are in mm). Draw to a scale of 1:100 the following views

a) Plan 20
b) Section on AA 20
c¢) Front Elevation 10

Foundation:Foundationshall be of C.C. 1:4:8 mix, 1000 wide and 300 thick laid at 1100 below G.L.
for all mainwalls and verandah retaining wall. It consists of two footings of size 700 X 400 and 500
X 400in CM. 1:6

Basement: Thebasement will be in brick work in C.M. 1:5, 300 mm wide and 600 thick above G.L. A
DampProof course in C. M. 1:3, 20 thick will be provided for all walls.

SuperStructure: Allmain walls will be in brick work in C.M. 1:5, 200 mm thick. The inner partition
walls in toilet will be100 mm thick. The height of all the walls will be 3000 mm above floor level.

Roofing:The roofing will be R.C.C. 1:2:4 mix, 120 mm thick flat slab. Verandah slab will be of
R.C.C. 1:2:4 mix, 100 thick at a height of 2600 mm from verandah floor level. A weathering course
in brick jelly lime concrete plastered with mortar 1:5:9 mix, 75 mm thick will be provided.

Lintels:R.C.C. lintel 120 thick over all the openings shall be provided. Suitable sunshades for all
external openings shall be provided.

Flooring:Theflooring will be in C.C. 1:4:8, 120 mm thick plastered smooth with C.M. 1:3, 20 mm
thick for allthe portions.
Steps:Provide steps of rise 150mm and tread 250 mm

Directorate Of Technical Education Karnataka State 7
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SCHEDULE OF OPENINGS
D FLUSH DOOR 1000 X 2100
D1 PANELLED DOOR 900 X 2100
W1 | WINDOW GLAZED 1200 X1200
Vv VENTILATOR 900X300
W2 | CORNER WINDOW (GLAZED) 1000x1200

PART-C

10. Draw the site plan to a scale of 1:50 and prepare a single line diagram for a residential
building providing suitable room dimensions.

Site No- 50
Site Dimension—9m x 12 m
Orientation-

East — 30 m Road

West - Site No 115

North — Site No 51

South- Site No 49
Building Coverage 75 %

11. Draw the water supply layout for the given line diagram of the building

OR

20

Draw the plan of Shallow Well Rain Water Harvesting Method for the given line diagram of

the Building.

Directorate Of Technical Education
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MODEL QUESTION BANK

List the various factors to be considered for planning a residential building.

Why rectangular the shape of the room is preferred in buildings.

Mention the advantages of the site on the top of a hill or on the slope of a hill.

Mention the disadvantages of the site on the top of a hill.

What is the range of bearing capacity of the soil suitable for residential building?

What are the things to be avoided near the buildings?

What are the disadvantages of the building near to the sea shore?

Explain how the buildings are to be oriented in the following division of the India

a) Hot arid region b) hot humid zone c) tropical hilly region

9. What is the minimum area required for the proper ventilation.

10. Why the colour of walls, roofs, doors and windows should be lighter.

11. What is the meaning of roominess and what is the desired value.

12. What is the aspect of a kitchen in Indian residential building?

13. Where the bedroom is to be located in a building?

14. What is meant by Circulation in a building? Give guidelines for suitable circulation in a
building.

15. Briefly explain the methods of ensuring natural lighting and ventilation in a building site.

16. State various factors influencing building plan.

17. What are the objectives of the building byelaws?

18. What do you mean by the means of access for a building?

19. What should be the minimum front open space for a building where the width of street
fronting the plot is 7.5m?

20. What should be the minimum front open space for a building having a fronting street
width less than 7.5m?

21. What should be the minimum rear open space of the building?

22. For a detached building what should be the minimum open space recommended.

23. What should be the minimum open space prescribed for a building of a height 10m.

24. What is Floor Area Ratio?

25. What is the standard specified height of the plinth from the ground level?

26. What should be the minimum height of a parapet wall?

27. What should be the maximum height of a compound wall?

28. What is the minimum grade of concrete for RCC work?

29. What should be the minimum thickness of the load bearing wall?

30. What is the minimum thickness of a slab?

31. What is the minimum size of a concrete column? Also mention the number and size of
the rebar’s?

32. Why the windows or ventilators are provided at higher level in bathrooms and water

closet?

© NN kWD

33. What is the difference between the key plan and site plan?

34. What do you mean by a habitable room? What are its minimum standards?

35. What do you mean by hazardous building? Give an example.

36. What is the main factor to be considered while planning?

37. Specify the minimum dimension for a living room in residential building as per the NBC

standards
38. Draw the single line diagram for the given site measurements and setbacks.
Directorate Of Technical Education Karnataka State 9 éIVIL
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39. Draw the single line diagram for the given site measurements and percentage of built up
area.

40. The line diagram shown in the figure for a proposed Residential Building with clear
dimensions between inside walls. Draw to a scale of 1:50 the following views

a) Plan 20
b) Section on AA 20
c¢) Front Elevation 10
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Construction details & Specifications are as follows

Foundation: 900mm wide & 1000mm deep with Concrete bed 1:4:8 200mm thick and
two courses of size stone masonry in CM 1:8, 400mm depth of each course

Basement: Dressed size stone masonry in CM 1:6, 450mm wide 600mm depth includes
150mm PCC 1:3:6

Super structure:

BBM in CM 1:6 of 230mm thick for all walls

Sill 100mm thick of PCC 1:3:6

RCC Lintel 200mm thick of CC 1:2:4

RCC Chejja 600mm wide, 150mm thick at support and 50mm thick at end
RCC roof slab 150mm thick of CC 1:2:4 at 3000mm ceiling height

WPC 100mm thick average

Granite flooring 20mm thick over a CC 1:4:8 bed of 100mm thick

BBM in CM 1:6 Parapet wall of 150mm thick, 600mm height

Steps: Provide Suitable rise & tread

Directorate Of Technical Education Karnataka State 10 éIVIL
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Schedule of Openings for Doors, Windows and Ventilators

Opening Size
D 1100 x 2100 mm
D1 1000 x 2100 mm
D2 900 x 2100mm
W 1800 x 1200 mm
W1 1500 x 1200 mm
W2 1200x 750 mm
A% 900 x 600 mm

39. Draw thewater supply/sanitary layout/ electrical layout for the given plan of the building.

40. Draw the plan of Shallow Well Rain Water Harvesting Method for the given plan of the

Building.
Y74
Qg(o
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Government of Karnataka
Department of Technical Education
Board of Technical Examinations, Bangalore

Course Title: SURVEYING PRACTICE - 11

Credits (L:T:P) : 0:2:4 Total Contact Hours: 78 | Course Code: 15CE36P
Type of Course: Practical’s & L .
’ Student Activity Credit :03 Core/ Elective: Core
CIE- 25 Marks SEE- 50 Marks
Pre requisite: Knowledge of Surveying Practice — I & Surveying-II
Course Objective:
1. To provide knowledge of Total Station & advanced surveying instruments.
2. Develop skills in using Total Station & advanced surveying instruments and
analyse data.
3. Develop skills to set out Curves in the field using both Total Station and
Theodolite.
4. Develop skills to conduct traverse survey & to find the area
COURSE OUTCOMES :

On successful completion of this course student will be able to

Experiments Linked Teaching
Course Outcome Linked CL PO Hrs
CO1 | Use and operate Theodelite in the field. 1,2,3,4,5,6 U/Ap/E 21
1,2,3,48)9
Apply the knowledge of Theodolite in 73
CO2 | different operations in civil engineering ’ U/Ap/E 06
projects. 1,2,3,4,8,9
Apply the knowledge of principles and
CO3 | purpose of Tacheometry in finding out the | 9,10,11 U/Ap 09
constants. 1,2,3,48)9
o4 Formulate the setting out of curve by linear 12.13.14 U/Ap 09
and angular methods. T 1,2,3,4,8,9
CO5 Use. totgl station in the fireld of civil [15,16,17,18,1 U/Ap 1,2,3,4,5,8, 27
engineering land survey. 9 9,10
CO6 Summar.iz.e the jbasig principles of GPS and 202122 U/Ap 1,2,3,4,5,8, 06
GIS in civil engineering. 9,10
Manage the suggested or identified
co7 constructional problems, solve in teams, in| Student R/U/Ap N
order to improve future problem solving| activity /Ay/E/C |1,2,3,4,5,6,
ability and able to present it. 7,8,9,10
Total sessions 78

Legend- R: Remember U: Understand Ap: Application Ay: Analysis C: Creation E: Evaluation
* Related to Student activity beyond classroom hours.

' Directorate Of Technical Education Karnataka State
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Programme outcome Attainment Matrix

Programme Outcome

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10
) e » 2 =)
Course % :g § © E § 2z é § %ﬂ
- sl : -
SURVEYING 3 3 3 3 3 1 1 3 3 3
PRACTICE-II
Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.
Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.
If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3
If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2
If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1
If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.
DETAILED COURSE CONTENT
GRADED EXERCISES HOURS
1. Theodolite
Experiment 1 Study of parts of a Transit Theodolite and its temporary 3
adjustments
Experiment 2 | Measurement of horizontal angle by Repetition method 3
Experiment 3 | Measurement of horizontal angle by Reiteration method 3
Experiment 4 | Measurement of vertical angle 3
Experiment 5 | Open traversing using theodolite and plotting 3
Experiment 6 Conducting a Closed traverse of a given area and balancing 6
it by
a. Bowditch rule &
b. Transit rule
2. Trigonometric Levelling
Experiment 7 Determination of height of an object whose base is accessible 3
Experiment 8 | Determination of height of an object whose base is inaccessible 3
(single plane method instrument axes at different levels only-two
cases)
3. Tachometric Surveying
Experiment 9 | Determination of Stadia constants 3
Experiment 10 | Determine horizontal distance by Horizontal sight 3
Experiment 11 | Determine Horizontal distance and elevation for inclined sight 3
with staff held vertical by Stadia hair method
4. Curves
Experiment 12 | Setting out simple curve by Offsets from Long chord method 3
Experiment 13 | Setting out simple curve by Rankines method using Theodolite 3
#  Directorate Of Technical Education Karnataka State éIVIL 2




GRADED EXERCISES HOURS

and Total station

Experiment 14 | Setting out Compound curves given two Radii by Deflection 3
angle method

5. Total Station

Experiment 15 | Total station-general commands used- instrument preparation and 6
setting-reading distances and angles

Experiment 16 | Measurement of distances and coordinates of given points, using 6
a) EDM
b)Total station

Experiment 17 | Measurement of altitudes of given elevated points, using total 3
station

Experiment 18 | Run a closed traverse using Total station and plotting the traverse 6

Experiment 19 | Determination of areas of field (enclosed three or more points) 6

by total station

6. Global Positioning System

Experiment 20 | Study of hand held GPS

Experiment 21 | Measurement of latitude, longitude and altitude using hand held
GPS
Experiment 22 | Selection and marking of routes using hand held GPS

Course Delivery: The course will be delivered through lectures, demonstration, site visits,
expert lectures.

’I
@ SUGGESTED STUDENT ACTIVITY

The topic should be related to the course in order to enhance his knowledge, practical skill
& and lifelong learning, communication, modern tool usage.

—

Road survey (at least for 100m) by total station.

Conduct a traverse survey of a given plot and find out the area.

Prepare the contour maps of the given area in your locality.

Set out a center line of a given building using theodolite.

Find out the parameters of a curve for an existing road in your locality.
Locate a permanent structure using GPS in your locality and prepare a map.
Prepare a topographical map by using total station.

Detailed study report on telescope used in surveying instrument.

A S AT e S

To set out two parallel lines along both the sides of an obstacle by using total
station.

10. To find the distance between two inaccessible points by using total station.

11. Make a presentation on refraction error, curvature error caused by telescope.

12. Prepare a report on any one of the following. Arial survey, photogrammetric

survey, hydrographic survey, military survey and mine survey.

#. Directorate Of Technical Education Karnataka State éIVIL 3



NOTE

1. Students should select any one of the above or other topics relevant to the subject
approved by the concerned faculty, individually or in a group of 3 to 5. Students should

mandatorily submit a written report and make a presentation on the topic.

The task

should not be repeated among students. Report will be evaluated by the faculty as per
rubrics. Weightage for 5 marks Internal Assessment shall be as follows:
Unsatisfactory 1, Developing 2, Satisfactory 3, Good 4, Exemplary 5
2. Reports should be made available along with bluebooks to IA verification officer

Example of model of rubrics / criteria for assessing student activity
Students score

Dimension

STUDENT 1

(Group of five stu

STUDENT 2

STUDENT 4

STUDENT 5

Rubric Seale | Unsatisfactory 1, Developing 2, Satisfactory 3, Good 4, Exemplary5

1.Organisation 2
2.Fulfill team’s roles 3
& duties
3.Conclusion 4
4.Convensions 5

Total 14
Average=(Total /4) 3.5=4

given to a group of FIVE students

Note: Concerned faculty (Course coordinator) must devise appropriate rubrics/criteria for
assessing Student activity for 5 marks One activity on any one CO (course outcome) may be

Note: Dimension should be chosen related to activity and evaluated by the course
faculty.

Rubric Scale

Dimension 1 2 3 4 5
Unsatisfactory | Developing | Satisfactory | Good Exemplary
1.Literature Has not Has Has Has Has
included included included included included all
relevant info | few some many relevant
relevant relevant relevant info needed
info info info
2. Fulfill team’s Does not Performs Performs Performs Performs
roles & duties perform any | very little | partial nearly all all duties of
duties duties duties duties assigned
assigned team roles
3.Communication | Poor Less Partially Effective Most
Effective effective Effective
4.Convensions Frequent More Error | Some Error | Occasional | No Error
Error Error
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Course Assessment and Evaluation Scheme

When/Where Evidence

collected

(Frequency in
the course)

Course outcomes

Two test (average 10 Blue books 12,3.4,5,6
= IA of Two tests)
v 2728 CIE Graded
13 (=)
2 5 £ Students | Exercise(Record) 10 Record 1,2,3.4,5,6
R2E Student activity 05 Report CO7
“ | spp | End End of the course 50 | Answer scripts 12,3.4,5,6
Exam at BTE T T
Student Middle of the Feedback | 1,2 & 3 Delivery of
Feedback on
= course forms course
5 E course
)
) Students 1,2,3,4,5,6
= 2 Effectiveness of
= 2 | End of Course . . .
< S End of the course Questionnaires Delivery of
urvey . .
instructions &
Assessment Methods
*CIE — Continuous Internal Evaluation *SEE — Semester End Examination

Note:

1. LA. test shall be conducted as per SEE scheme of valuation. However obtained

marks shall be reduced to 10 marks. Average marks of two tests shall be rounded off to
the next higher digit.

2. Rubrics to be devised appropriately by the concerned faculty to assess Student activities.

Questions for CIE and SEE will be designed to evaluate the various educational
components such as:

S1. Bloom’s taxonomy % in Weightage
No

1 | Remembering and Understanding 20

2 | Applying the knowledge acquired from the course 50

3 | Analysis 10

4 | Synthesis ( Creating new knowledge) 10

5 | Evaluation 10

@ TEXT BOOKS

Surveying and Levelling by N N Basak
Advanced Surveying by R Agor

1. Surveying and Levelling Vol-1 & II by B C Punmia

2. Fundamentals of Surveying by S K Roy

3. Surveying and Levelling by T P Kanetkar & S V Kulkarni
4. Surveying and Levelling by S S Bhavikatti vol 1 & 2

5. Surveying by Duggal

6. Surveying by R Agor

7.

8.
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E-links

http://nptel.ac.in/video.php?subjectld=105104101
http://media.sakshat.ac.in/NPTEL-IIT-Videos/
http://nptel.iitk.ac.in/courses/Civil_Eng/IIT%20Roorkee/Surveying.htm
http://nptel.iitk.ac.in/
http://www.slideshare.net/Ehabtariq/surveying-by-using-digital-theodolite
http://www.tcd.ie/civileng/Staff/Brian.Caulfield/3A1/3A1%20Lecture%206.pdf
http://madinpoly.com/pdf/labmanual/1/surveying%20practical-11%28317%29.pdf

SCHEME OF EVALUATION

SL NO DESCRIPTION MARKS
1 Writing procedure 05

Conducting & Performance 20

2

3 Calculation and results 15
4 Viva-voce 10
Total 50

LIST OF EQUIPMENTS

SL NO EQUIPMENTS QUANTITY
THEODOLITE WITH 20” LC 10

EDM 06

TOTAL STATION 06

HAND HELD GPS NAVIGATOR 05

LEVELLING STAFF 10

PRISM AND PRISM POLE AND ELECTRONIC BOOK 06

N NN | B (W=

LINKING SOFTWARE 02

VIVA QUESTIONS

Theodolite

Difference between a Transit Theodolite and a Dumpy level.

Difference between Swinging and Transiting.

Difference between Telescope normal and Telescope inverted.

Difference between Repetition method and Reiteration method.

What is meant by size of Theodolite.

What is the function of Levelling head and shifting head.

Define the term Changing face.

What are the uses of a Theodolite.

What are the fundamental lines of a Theodolite and how they are Related.
. What are the errors in Theodolite work.

Theodolite traversing

What is meant by Theodolite traversing.

Difference between open traverse and closed traverse.

Difference between independent co-ordinates and consecutive co-ordinates.

Define the term Lattitude and Departure.

What is m