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EXPERIMENTAL TECHNIQUES AND INSTRUMENTATIONS

Course Code: 242CE012
Course Outcomes:
At the end of the Course, Student will be able to:
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Understand the working principles and uses of different types of strain

Gauges.

Understand the different types of Non destructing test methods used in

structures

Design the suitable model after applying the principle of model analysis
to the prototype
Understand the distress measurements of various structures

Understand the working principle of various measuring display
Instrumentation.
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Mappingof courseoutcomeswithprogramSpecificoutcomes:
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UNIT-I

Strain Gauges:

Mechanical strain gauge — optical strain gauge — electrical resistance strain gauge -
description and operation — inductance and capacitance strain gauges-strain rosettes —
measurement of static and dynamic strain — effect of transverse strains —use of strain
recorders and load cells —calibration of testing machines

UNIT-II

NDT Methods:

Load testing towers - brittle coating method - Moire fringe method- Ultra sonic
pulse velocity technique - Rebound hammer method - X-ray method - Gamma ray
method - corrosion measurements - linear polarization resistance - rapid chloride ion
penetration test-open circuit potential measurements —Electrical impedance
spectroscopy

UNIT-1I

Model Analysis:

Structural similitude — use of models —structural and dimensional analysis —
Buckingham pi theorem — Muller Breslau’s principle for direct and indirect analysis —
use of BeggEny’sdeformeter— moment indicators — design of models for direct and
indirect analysis.

UNIT-IV

Distress Measurements:

Diagnosis of distress in structures - crack observation and measurement Cracking due
to corrosion of reinforcement in concrete construction and use - Damage assessment -
controlled blasting for demolition.

UNIT-V

Vibration Measurements:

LVDT(linear variable differential transducer) -transducers for velocity and
acceleration measurement vibration meter — seismographs — vibration analyser —
display and recording signals —cathode ray oscillograph — XY plotter - chart plotter —
digital acquisition systems.
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TextBooks:

1.

2.

“Experimental Methods for Engineers” by J.P. Holman, ISBN-13: 978-
0073529303

Experimental Techniques & Instrumentation by M. Sreenivasa Reddy, S.
Govindarajan and S. Pachaiappan, Charulatha Publications, 2022

ISBN-13 978-93-5577-370-8

3. "Introduction to Instrumentation and Measurements" by Robert B. Northrop
ISBN-13: 978-1439825842
4. "Experimental Methods in Structural Engineering™ by C. C. Chou and J. W.
Chen ISBN-13: 978-1842658453
5. "Measurement Systems: Application and Design" by Ernest O. Doebelin and
Dhanesh N. ManikISBN-13: 978-0071332431
ReferenceBooks:
1. DallyJ. W. & Riley W.F , “Experimental Stress Analysis” , McGraw Hill Book
Company, New York , USA. ISBN-13: 978-0070152047
2. Dove.R.C. &Aedams .P.H, “Experimental Stress Analysis and Motion
measurements”, Prentice Hall of india Ltd ,NewDelhi.
ISBN-13: 978-0133300958
3. Sadhu Singh , “Experimental Stress Analysis” , Khanna Publishers , New Delhi
ISBN-13: 978-8174091378
4. Sirohi.R., SRadhakrishna.H.C “Mechanical measurements”, new Age
International (p) Ltd.ISBN-13: 978-8122404117
WebL.inks:
1. https://theconstructor.org/structural-engg/basic-concepts-stability-structure/ 1887/
2. https://www.engbookspdf.com/uploads/pdf books/Principles of Structural Stability

TheoryCivilengineeringandEngineeringMechanicsSeriescompressed-1.pdf
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