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Abstract

Reinforced Concrete (RC) Pavement which is

basically a reinforced concrete slab is becoming

very popular in recent times due to its prolonged

structural life. Like all the other types of RC

structures, internal cracks are developed in RC

pavement due to several reasons like external

loads, shrinkage, thermal expansion, corrosion etc.

Such cracks are detrimental to the overall health of

the pavement structure. Available literature

suggests that acoustic emission (AE) is a very

effective technique used for structural health
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monitoring (SHM) for detection of damage in

similar kinds of pavements in real-time. Due to the

development of crack, sudden release of strain

energy causes elastic waves which can be detected

using AE sensors. The literature indicates that such

AE waves can be used for determining the location

of damage. The further review of the available

literature indicates that analysis of the AE

waveforms in the frequency domain using Fast

Fourier Transform (FFT) or Short Time Fourier

Transform (STFT) or in time frequency domain using

wavelet transform is also being used by the

researchers in the past for localizing the damage in

thin metal and multi-layered composite plates.

However, as per the present knowledge of the

authors the applicability of wavelet transform of AE

waves in localizing the damage in RC slabs is found

to be absent in literature. In the current study, the

authors have made an attempt to localize the

damage in a prototype RC slab using the higher

symmetric & anti-symmetric modes and group

velocity of AE waves. The results obtained for

localization is found to be promising using the

procedure.
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Reinforced concrete slab Acoustic emission
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Wavelet transform



12/3/22, 2:28 PM Damage Localization in Reinforced Concrete Slab Using Acoustic Emission Technique | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-031-05509-6_13 3/7

This is a preview of subscription content, access via
your institution.

Chapter EUR   29.95
Price includes VAT (India)

Buy Chapter

eBook EUR   160.49

Hardcover Book EUR   199.99

Learn about institutional subscriptions

References

Breckenridge, F.R., et al.: Transient sources for

acoustic emission work. In: Yamaguchi, K. et al.

(eds.) Progress in Acoustic Emission, JSNDI, Tokyo,

vol. 1990, pp. 20–37 (1990)

Chen, Z., Li, D., Li, Y., Feng, Q.: Damage analysis of

FRP/Steel composite plates using acoustic

emission. Pac. Sci. Rev. 16(3), 193–200 (2014).

https://doi.org/10.1016/j.pscr.2015.03.002

Chui, C.K.: An Introduction to Wavelets. Academic

Press, San Diego (1992)

DOI: 10.1007/978-3-031-05509-6_13
Chapter length: 9 pages

Instant PDF download
Readable on all devices
Own it forever
Exclusive offer for individuals only
Tax calculation will be finalised during checkout

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-031-05509-6_13
https://www.springernature.com/gp/librarians/licensing/license-options
https://doi.org/10.1016/j.pscr.2015.03.002


12/3/22, 2:28 PM Damage Localization in Reinforced Concrete Slab Using Acoustic Emission Technique | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-031-05509-6_13 4/7

Eaton, M.J., Pullin, R., Holford, K.M.: Acoustic

emission source location in composite materials

using delta T mapping. Compos. Part A: Appl. Sci.

Manuf. 43(6), 856–863 (2012).

https://doi.org/10.1016/j.compositesa.2012.01.023

Ebrahimkhanlou, A., Salamone, S.: Acoustic

emission source localization in thin metallic plates:

a single-sensor approach based on multimodal

edge reflections. Ultrasonics 78, 134–145 (2017).

https://doi.org/10.1016/j.ultras.2017.03.006

Jeong, H., Jang, Young-Su.: Wavelet analysis of

plate wave propagation in composite laminates.

Compos. Struct. 49(4), 443–450 (2000).

https://doi.org/10.1016/S0263-8223(00)00079-9

Jiao, J., et al.: Application of wavelet transform on

modal acoustic emission source location in thin

plates with one sensor. Int. J. Pressure Vessels

Piping 81(5), 427–431 (2004).

https://doi.org/10.1016/j.ijpvp.2004.03.009

Mirgal, P., Pal, J., Banerjee, S.: Online acoustic

emission source localization in concrete structures

using iterative and evolutionary algorithms.

Ultrasonics 108, 106211 (2020).

https://doi.org/10.1016/j.ultras.2020.106211

Naderpour, H., Ezzodin, A., Kheyroddin, A., Amiri,

https://doi.org/10.1016/j.compositesa.2012.01.023
https://doi.org/10.1016/j.ultras.2017.03.006
https://doi.org/10.1016/S0263-8223(00)00079-9
https://doi.org/10.1016/j.ijpvp.2004.03.009
https://doi.org/10.1016/j.ultras.2020.106211


12/3/22, 2:28 PM Damage Localization in Reinforced Concrete Slab Using Acoustic Emission Technique | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-031-05509-6_13 5/7

G.G.: Signal processing based damage detection of

concrete bridge piers subjected to consequent

excitations. J. Vibroeng. 19(3), 2080–2089 (2017).

https://doi.org/10.21595/jve.2015.16474

Panjsetooni, A., Bunnori, N.M., Vakili, A.H.: Damage

source identification of reinforced concrete

structure using acoustic emission technique. Sci.

World J. 2013 (2013). https://doi.org/10.1155/8086

Sengupta, S., Datta, A., Topdar, P.: Structural

damage localisation by acoustic emission

technique: a state of the art review. Latin Am. J.

Solids Struct. 12(8), 1565–1582 (2015).

https://doi.org/10.1590/1679-78251722

Shiotani, T.: Evaluation of repair effect for

deteriorated concrete piers of intake dam using AE

activity. Adv. Mater. Res. 13, 175–180 (2006).

https://doi.org/10.4028/www.scientific.net/AMR.13

-14.175

Suzuki, H., et al.: Wavelet transform of acoustic

emission signals. J. Acoust. Emission 14(2), 69–84

(1996)

Author information

Authors and Affiliations

NIT Durgapur, Durgapur, India

https://doi.org/10.21595/jve.2015.16474
https://doi.org/10.1155/8086
https://doi.org/10.1590/1679-78251722
https://doi.org/10.4028/www.scientific.net/AMR.13-14.175


12/3/22, 2:28 PM Damage Localization in Reinforced Concrete Slab Using Acoustic Emission Technique | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-031-05509-6_13 6/7

Soumyadip Das, Aloke Kumar Datta & Pijush

Topdar

Dr. B.C. Roy Engineering College, Durgapur,

India

Soumyadip Das & Sanjay Sengupta

Corresponding author

Correspondence to
Soumyadip Das .

Editor information

Editors and Affiliations

Faculty of Engineering, University of Porto,

Porto, Portugal

José António Fonseca de Oliveira Correia

Department of Civil Engineering, National

Institute of Technology Silchar, Silchar, Assam,

India

Prof. Satyabrata Choudhury

Department of Civil Engineering, National

Institute of Technology Silchar, Silchar, Assam,

India

Prof. Subhrajit Dutta

Rights and permissions

Reprints and Permissions

Copyright information

© 2023 The Author(s), under exclusive license to

Springer Nature Switzerland AG

mailto:soumyadipdas.kaka@gmail.com
https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Damage%20Localization%20in%20Reinforced%20Concrete%20Slab%20Using%20Acoustic%20Emission%20Technique&author=Soumyadip%20Das%2C%20Aloke%20Kumar%20Datta%2C%20Pijush%20Topdar%20et%20al&contentID=10.1007%2F978-3-031-05509-6_13&copyright=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG&publication=eBook&publicationDate=2023&startPage=162&endPage=170&imprint=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG


12/3/22, 2:28 PM Damage Localization in Reinforced Concrete Slab Using Acoustic Emission Technique | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-031-05509-6_13 7/7

About this paper

Cite this paper

Das, S., Datta, A.K., Topdar, P., Sengupta, S. (2023).

Damage Localization in Reinforced Concrete Slab Using

Acoustic Emission Technique.
In: Fonseca de Oliveira

Correia, J.A., Choudhury, S., Dutta, S. (eds) Advances in

Structural Mechanics and Applications. ASMA 2021.
Structural Integrity, vol 26. Springer, Cham.

https://doi.org/10.1007/978-3-031-05509-6_13

.RIS .ENW .BIB

DOI

https://doi.org/10.1007/978-3-031-05509-6_13

Published
15 July 2022

Publisher Name
Springer, Cham

Print ISBN
978-3-031-

05508-9

Online ISBN

978-3-031-

05509-6

eBook Packages

Engineering

Engineering (R0)

Not logged in
- 103.102.123.142
Dr B. C. Roy Engineering College (3000708921) - AICTE Electrical & Electronics & Computer Science Engineering (3000684219)

© 2022 Springer Nature Switzerland AG. Part of Springer Nature.

https://citation-needed.springer.com/v2/references/10.1007/978-3-031-05509-6_13?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-05509-6_13?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-05509-6_13?format=bibtex&flavour=citation
https://link.springer.com/search?facet-content-type=%22Book%22&package=11647&facet-start-year=2023&facet-end-year=2023
https://link.springer.com/search?facet-content-type=%22Book%22&package=43712&facet-start-year=2023&facet-end-year=2023
https://www.springernature.com/
https://www.springernature.com/

