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Abstract— Evaluating the integrity of concrete structures is 

an essential procedure to ensure structural safety and 

durability. Structural assessment is the integral part of civil 

engineering When any structure is to be constructed it should 

be designed for 20-30 years lifespan. But after some year 

structural assessment is required for the structure. Structures 

can deteriorate in service as a result of heavy loads, fatigue 

and aging of the structures. Serviceability & performance of 

RC structure is hampered because of deterioration of concrete 

such as corrosion, poor construction aging, overloading, 

chemical reaction, natural disasters (Earthquake). Effect on 

structural capacity and durability because of damage 

propagation is time dependent process. Deterioration of 

existing concrete structures has raised the need for advanced 

non-destructive testing (NDT) techniques to determine the 

current structural state of the members and to assist in the 

evaluation of repairs. Non-destructive testing (NDT) is 

needed for localizing and characterizing the growing damage 

in existing structures and also for quality control of new 

structures. Visual inspection is a commonly used method 

however it is not suitable for early detection of damage and 

very dependent on the experience of the inspector. NDT is 

also required for testing new structures to ascertain safety and 

serviceability of the members prior to service. Among all the 

NDT test Acoustic Emission (AE) technique is used for real 

time damage detection in structure. Damage severity of 

reinforced concrete (RC) structure can be diagnosed using 

acoustic emission (AE) technique. With the help of AE 

technique corrosion can be detect in the structure. Detecting 

real time damage, locating the crack propagation in beam 

sample & with the help of RA value and Avg Frequency crack 

classification will be easier. Availability of data of 

Cumulative AE hits and Amplitude of signals help to detect 

corrosion in beam sample will be easy, these are the expected 

outcomes of study. Due to use of AE system periodic 

structural assessment will be automatically eliminated and it 

will help to reduce assessment cost. Nowadays AE system 

were already installed on massive structure such as bridges, 

dams, steel buildings etc. to detect real time damage and to 

rectify it on time. 
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I. INTRODUCTION 

When any structure is constructed then it has specific lifespan 

after that it will be out of service. But some times before 

ending of lifespan of structure there is a need of structural 

assessment. This structural assessment helps to determine 

defects in structure, remaining lifespan of structure. For 

assessment of structure there are many NDT technique such 

as rebound hammer, Ultrasonic Pulse technique, eddy 

current, Radiography, leak test. But these techniques were 

time consuming and not help to detect real time damage. Due 

this periodic assessment of structure is required and which 

indirectly increase cost.  

 To overcome these issue, latest NDT technique i.e., 

Acoustic Emission technique is use to assess the structures. 

AE technique is used to assess real time damage in structure. 

AE technique helps to determine crack location, propagation, 

damage severity and corrosion level in structures. Exact 

determination of damage will help to carry out immediate and 

exact method of rehabilitation of structure. To get real time 

damage in structure, placed AE sensors on various location 

of structure. Nowadays this technique widely used to assess 

bridges, Cylinders, containers, pipelines, RC structure, old 

Masonry structure and historic structure.  

II. LITERATURE REVIEW 

1) A. Carpinteri[1] (2006), studied detection of damage 

detection and monitoring of crack propagation using 

acoustic emission technique in RC structure as well as 

masonry structure. to estimate energy release during 

fracture propagation using this technique. Fracture 

mechanics concept used to propose methodology about 

prediction of damage evolution and time to structural 

collapse.  

2) Marwa Abdelrahman[2] (2013), use AE technique for the 

damage detection in prestress structure. He prepared 8 

prestress specimens for project. Specimens were 

subjected to cyclic load testing while being monitored 

with acoustic emission (AE). Among 8 specimens 5 

specimens were pre-cracked and corroded using NaCl 

solution using at different level. While investigation of 

damage assessment an index of damage introduced 

which were based on cumulative acoustic energy. 

Correlation among amount of damage showed by index 

values. This test proposed modified index damage (MID) 

for field applicability. 

3) Mohamed K. ElBatanouny[3] (2014), studied early 

corrosion detection in prestress concrete girder using 

acoustic emission. He tested 4 T shape prestress girder 

specimens for project. Using 3% NaCl solution to 

accelerate corrosion and specimens were continuously 

subjected to wet/dry cycles. Two of the specimens were 

pre-cracked. The specimens were continuously 

monitored using acoustic emission (AE). For corrosion 

detection on daily basis Half-cell potential (HCP) 

measurements and linear polarization resistance (LPR) 

were done. Furthermore, to differentiate between 

different levels of corrosion is the unique feature of the 

acoustic emission. 

4) John Alexander Cain[4] (2015),  studied detection of 

damage through acoustic emission fracture in concrete 

masonry unit. When microcracks originate from stress 
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intensities and damage accumulate when loading applied 

on sample then elastic waves were released from 

structure. Cyclic compression test performed on concrete 

masonry prism and cyclic lateral test performed on post 

tensioned CMU shear walls. From these test AE signals 

(HITS) were collected. With the help of recorded AE hits 

understand the behavior of fracture within masonry 

structure. 

5) Els Verstrynge[5] (2020), use acoustic technique for 

damage detection in masonry structure. Also detect 

location of damage, rate of deterioration and damage 

severity in old masonry structure such as fort, old college 

building. This paper addressing specific challenges while 

testing and recent findings. AE-based methods for 

damage assessment in masonry are discussed in view of 

monitoring approaches, wave propagation, source 

location and crack development under static, fatigue and 

creep loading. 

6) Alireza Panjsetooni[6] (2013), use acoustic emission 

technique for structural monitoring. Damaged RC frame 

specimens investigated by using non-destructive (AE) 

technique. AE technique monitored RC frames 

continuously which were testing under loading cycles. 

AE source location method were used to analyzed AE 

test data. The results showed that location of damage 

originating sources in RC structures were identified 

using AE technique successfully. 

7) Domenico Luca Carnì, Carmelo Scur[7] (2016), evaluate 

the damage to a concrete structure by Acoustic Emission 

(AE) signal analysis. In order to reduce the loss of AE 

signals and the waste of storage memory, multi-

triggering and the adaptive acquisition time interval 

proposed in previous papers are used. Gutenberg 

relationship express relation between magnitude and 

total number of earthquake events in a defined region and 

time interval using the analysis of acoustic signal. This 

procedure carried out on concrete cube for the test result. 

8) A. Nair[8] (2009), studied acoustic emission technique for 

damage detection in RC bridges. He performed 

experimental test on multiple concrete beams. The 

laboratory concrete beams were tested under different 

loading patterns. Attempt was made in this study to use 

the intensity analysis technique for damage 

quantification. Damage severity estimated using 

intensity chart. 

9) M.N. Noorsuhada[9] (2013), studied fatigue damage 

assessment of RC structure using acoustic system. Study 

were performed on the background, principle, 

application, monitoring of RC structure, parameter and 

analysis using AE technique. Fatigue of RC structures, 

fatigue test configuration, effect of the fatigue amplitude 

of RC structures and correlation between AE technique 

and fatigue damage on RC structures have also been 

critically studied. Firstly, AE analyses such as AE 

parameter analysis, intensity analysis and average 

frequency versus RA value based on AE signal collected 

from located event is still limited. Secondly, fatigue test 

of RC structures based on increasing fatigue amplitude is 

still limited especially for RC beam specimen. 

10) R. Vidya Sagar[10] (2013), studied Variation in acoustic 

emission were studied in this research. Total nine RC 

beams were prepared for the experiment with different 

span to depth ratio. Reinforcement ratio was around 1.4-

1.5% for each beam sample. Range of span to depth ratio 

was 2 to 6. The beam specimens were tested under 

bending till failure occur. Various AE parameter were 

used to find results. During loading fracture process were 

followed by AE signature such as Damage parameter (D) 

and b-value. To differentiate different cracks in RC 

beams results were useful.  

III. CONCLUSION 

The research of the above literature shows that Acoustic 

emission techniques is best NDT technique to analyse real 

time damage detection and has much more potential to 

replace conventional NDT technique. Acoustic emission 

technique helps to assess damage in structures like bridges, 

steel structures, masonry structure, historic structure, RCC 

structures, and gas pipelines, containers.  Also Acoustic 

emission technique helps in detection of corrosion in 

structures and define the level of corrosion. Because of on 

time damage detection rehabilitation will be easier before 

structure move to severe damage or collapse. Due to Acoustic 

emission technique periodic assessment will be eliminated 

and indirectly reduces the cost. As the method is new thus 

there are some limitation also there such as this system is 

highly material sensitive thus to deviate results in high 

amount, also the sensors are so delicate thus they need high 

care while installing them. There is vast scope of research in 

corrosion detection area. 
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