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Abstract-:  The appropriate percentages of cement, fine aggregates, coarse 
aggregates, and water are utilized to make concrete. Due to its relatively low 
price and widespread availability, it is a ubiquitous building material. 
Concrete in its fresh state can also be molded into any desired shape and 
size. Strength and durability are two of concrete's most important 
characteristics (particularly when used for structural purposes). Verify the 
concrete's compressive strength before placing it under the expected loads. 
NDT methods, both destructive and non-destructive, can be used to assess 
the compressive strength of hardened concrete.  A non- destructive test does 
not harm the concrete specimen, whereas a destructive test (DT) crushes the 
cast specimen until it breaks. In non-destructive testing, materials, 
components or assemblies are inspected, tested or evaluated without 
destroying their serviceability. This study compares the compressive 
strength of concrete utilising an ultrasonic pulse velocity approach, which is 
both destructive and non-destructive. Concrete cubes measuring 150 mm by 
150 mm by 150 mm were created using the concrete mix grades 25N/mm2 
and 30N/mm2, and they were allowed to cure for 28 days.  There were 12 
cubes produced and used for the study. The determine compressive strength 
between destructive and non -destructive (ultra-sonic pulse velocity) test 
method.  
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1 Introduction  

The construction industry uses concrete more than any other material in today's world. A 
large number of public structures and buildings are continuously constructed using it. A high-
rise building, an earthquake-proof bridge, a dam, and deep foundations are among these 
structures. Throughout history, humans have used concrete for pioneering architectural feats 
[1-2]. Concrete-based structures were first constructed around 6500 BC by Nabataea traders 
in Jordan and Syria. Lime mortars and gypsum were used by ancient Egyptians to build the 
Pyramids around 3000 BC. A non-reinforced concrete structure that is more than 2000 years 
old, the Pantheon stands 46 meters tall [3-5]. Concrete contains three main ingredients: water, 
Portland cement, and stone and sand aggregates. However, there were exceptions when it 
came to the use of concrete during the 19th century. To control the setting properties of 
concrete, mixtures are added as chemicals [6-7]. High or low temperatures, windy conditions, 
or extreme temperatures are the most common conditions they are used for. Large amounts 
of natural cement, which were made by burning natural lime and clay combinations, were 
utilised in the era before Portland cement was found [8]. Its properties vary widely due to the 
fact that natural cement is made from ingredients that are mixed by nature. The Portland 
cement that is manufactured today is manufactured in accordance with detailed standards [9-
13]. A number of compounds found in cement play an important role in hydration and 
chemical properties. It is made by heating limestone and clay to temperatures between 
1,300°F and 1,500°F in a kiln [14-17].  It is possible for up to 30% of the mixture to become 
molten while the rest remains solid, undergoing a slow series of chemical reactions [18]. 
When the mix is finally ground into powder, it forms a clinker.  Concrete is kept workable 
longer with the addition of gypsum to slow down the rate of hydration.  In order to evaluate 
a building's serviceability and safety, it must be periodically evaluated 1[9]. A concrete's 
strength is its most important characteristic, and it can be tested destructively as well as non-
destructively. To ensure that concrete structures operate safely and efficiently, they must be 
tested regularly [20]. It is possible for this schedule to change depending on the structure's 
use. This method determines a specimen's failure through DT. Performing destructive tests 
aims to determine the service life of a specimen and identify design weaknesses that would 
not be apparent under normal conditions [21-25]. A concrete specimen or structure is 
subjected to NDT in order to investigate its material integrity, keeping in mind that no 
damage or destruction can be caused to the specimens or structures [26]. The NDT test is 
used throughout the world to detect variations in structures, changes in surface finish, and 
cracks, as well as other physical discontinuities in the structure [27-28]. The concrete can be 
subjected to various destructive and non-destructive tests [29]. Compression tests will be 
conducted using a CTM, ultrasonic pulse velocity tests, and rebound hammer tests. There are 
a number of concrete specimens that are suitable and economically optimal for destructive 
testing that are manufactured in large quantities [30]. The design may not show any defects 
under typical operating settings; therefore, the major goal of this experiment is to ascertain 
the system's service life [31]. It includes methods of determining mechanical properties, such 
as hardness and strength, of concrete specimens. These tests are easy to conduct, easy to 
interpret, and provide more information than others [32]. Tensile testing, bending testing, and 
compressive testing are a few of the widely used destructive techniques for evaluating the 
mechanical characteristics of concrete utilising the universal testing equipment. NDT is one 
of the most widely used techniques for assessing the quality of concrete and figuring out how 
strong existing concrete buildings. Ultrasonic scanning is included in NDT tests [33]. To 
evaluate the homogeneity and integrity of concrete, ultrasonic scanning is a recognized non-
destructive evaluation method. Through the use of a liquid coupling material, such as grease 
or cellulose paste, the pulse generated by the transducer is transmitted into the concrete, 
where it undergoes several reflections at the boundary between the phases. A complex system 
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of stress waves is created in this case due to the development of longitudinal and shear waves 
within concrete [34]. A second transducer converts longitudinal waves into electrical signals 
once they reach the receiving transducer. By using electronic timing circuits, it is possible to 
measure the pulse's transit time T. In IS 13311 Part-1, the test procedure and the interpretation 
of the results are explained.  In non-destructive testing, materials, components or assemblies 
are inspected, tested or evaluated without destroying their serviceability [35].  Materials, 
components, and assemblies are evaluated for quality and integrity using NDT without 
affecting their function.  The destructive testing approach is appropriate and economical for 
producing concrete specimens on a substantial scale.  In this paper, two methods—a 
destructive method and a non-destructive method (ultrasonic pulse rate)—are used to 
compare the compressive strengths of concrete.  Concrete cubes measuring 150 mm by 150 
mm x 150 mm were created using concrete mix grades 25 N/mm2 and 30 N/mm2, which were 
then allowed to cure for 28 days.  There were twelve of these study cubes made [36]. 

2 Methodology             

Building and other structures are designed using the compressive strength of concrete as a 
performance measure. Compressive stresses are the most efficient way to resist concrete, 
which has always been used as a construction material. Cement type and quality, water-
cement ratio during curing, time of hardening, and temperature at which concrete hardened 
influence compressive strength. When concrete is tested using DT, its compressive strength 
is measured using a compression testing machine (CTM). In addition to measuring porosity, 
voids, fracture widths, depths, and inclinations, ultrasonic pulse velocity is one of the most 
accurate methods of evaluating hardened concrete. In this test, the smoothness of the contact 
surface impacts the measurement of ultrasonic pulse velocity. Several types of tests are being 
conducted in the experimental program, including two types of nondestructive tests and one 
type of destructive test. Tests that do not cause damage are ultrasonic pulse velocity tests. A 
destructive test is the compressive strength test, which is a type of destructive test. In total, 
the program consists of 12 specimens of concrete with M25 and M30 grades, with a total of 
12 specimens per grade. Total 12nos. of specimens consist 6 no’s of cubes of each concrete 
grade for 28days. 
Concrete Testing Techniques- 

• Ultrasonic pulse velocity tests: this technique uses high-frequency based sound waves to 
check concrete quality and integrity without damaging the samples. 

• Compressive strength tests: this type of strength testing is categorized as destructive 
tests, require concrete specimens monitored for failure or cracking. 

• Such type of tests provide information about the material's ability to bear the applied 
loads, crucial in construction projects. 

• Testing namely, DT and NDT ensures concrete able to meet the strength and safety 
requirements. 

A total of 24 specimens are used for this testing program, divided evenly between M25 and 
M30 concrete grades. In order to evaluate maximum strength, half of the specimens are tested 
after 28 days for each grade, following standard curing timeframes. This type of structured 
approach allows for a comprehensive assessment of each grade's performance characteristics, 
ensuring that both grades are tested under consistent conditions to generate results that are 
reliable and comparable. Concrete grades must be rigorously tested for suitability to specific 
construction needs, so that empirical strength data and longevity predictions can be 
incorporated into material selection. 
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3 Destructive Test Methods 

In a destructive test, concrete specimens (cubes) are loaded until they collapse in the 
laboratory and the strength properties of the concrete are determined. Using the test result, it 
is possible to make a rough interpretation of the durability, impermeability, and other 
characteristics of the product. For the concrete specimens that are produced on a large scale 
and that are used in the destructive testing method, the method is suitable and economically 
beneficial for testing concrete specimens. Under normal working conditions, it might not be 
possible to detect the weaknesses of the design, which may not appear during the testing. As 
part of the testing method, concrete specimens are broken so that the mechanical properties, 
such as hardness and strength, can be assessed. In addition to being very easy to perform, this 
type of testing also yields a lot of information that is easy to interpret. In order to determine 
mechanical properties of concrete using the universal testing machine, some destructive 
methods have been popularly used, such as the tensile test, bending test, and compressive 
test. There are a number of destructive tests that can be performed, including mechanical tests 
(bending, impact tests, and tensile tests), macro- and micro-hardness tests, as well as 
metallographic examinations. It is well known that when engineers are designing buildings 
and other concrete structures, they usually use the concrete's compressive strength as a 
performance metric. As a building material, concrete has always been intended to endure 
compressive loads as well as feasible. For determining concrete's compressive strength, it is 
necessary to consider multiple factors, including the cement grade and type, the cement-to-
water ratio during curing, and the hardening temperature. Concrete's compressive strength is 
measured by CTMs (compression testing machines). 

4 Non-Destructive Test Methods     

The engineering community is rapidly recognizing the benefits that NDT can offer in terms 
of practical applications and engineering applications. Using NDT to determine the quality 
of damaged concrete structures has become increasingly popular in recent years. A "non-
destructive test" is a test that is performed without destroying the structure or mechanical 
integrity of a material, component, or assembly. Materials, components, and assemblies can 
be tested using non-destructive testing (NDT) without being affected by how well they 
perform. An NDT test can be performed to determine concrete strength and quality. With the 
ultrasound pulse velocity of concrete, you can measure the strength, porosity, voids, crack 
depths and widths, inclination, and crack widths of hardened concrete. Considering 
smoothness of the test surface is crucial to measuring ultrasonic pulse velocity accurately. 
Providing the coupling medium is applied smoothly and the transducers are pressed on the 
concrete surface, most concrete surfaces should provide good acoustical contact. It is 
necessary to smooth the concrete surface when there is roughness and irregularity in the 
concrete surface to enable the pulse velocity measurement to be performed, or the 
measurement will give incorrect values if the surface is rough. The main variables influencing 
ultrasonic pulse velocity concrete are its identity and modulus of elasticity, which are 
influenced by the components and ratios of the mixture as well as the techniques employed 
for putting, compacting, and curing the concrete. 
 
Table 1 depicts the results of a sieve analysis conducted on fine aggregate, showcasing the 
percentage of material passing through various sieve sizes alongside the limitations of the 
Effective Specific Surface (ESS) percentage. The sieve sizes range from 10 mm to 0.16 mm, 
with corresponding cumulative percentages indicating the distribution of particle sizes within 
the aggregate. A sieves size decreases as smaller particles pass through, indicating that finer 
particles are passed through less. As shown by this table data, the "limitation of ESS" column 
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provides permissible ESS percent ranges for each sieve size, which is important for 
determining whether or not aggregates can be used to make concrete. It is important to 
establish the fine aggregates' properties in addition to the particle length distribution. Such is 
done so that concrete for a given application can be considered based on the ESS 
characteristics. 

Table 1: Fine aggregate of Sieve Analysis 

Sieve size (mm) Cumulative % pass Limitation of ESS* % 
10 100 100 
5 97.5 90-100 

2.5 93.55 59-100 
1.25 87.25 30-100 
.63 67 20-100 
.31 11.6 5-70 
.16 2.2 0-15 

Table 2: Course aggregate of sieve analysis 

Sieve size (mm) Cumulative % pass Limitation of ESS* % 
10 100 100 
5 91.975 90-100 

2.5 30.5 59-100 
1.25 7.67 30-100 
.63 1.23 20-100 
.31 .625 5-70 
.16 .625 0-15 

 

Detailed information about coarse mixture sieves can be found in Table 2. From 10 mm to 
0.16. mm, this table shows the percentage of particles that pass through extraordinary sieve 
sizes. The finer debris bypasses the sieve more easily as the sieve size decreases, indicating 
that fewer finer particles are contained in the coarse combination. ESS chances are given in 
this column, which is crucial to determining whether a mixture is suitable for concrete 
application. In order to achieve favored homes and performance standards for concrete mixes, 
this information provides valuable perception about particle length distribution and ESS 
characteristics of coarse aggregates. 

5 Results and Discussion 

Modern construction uses a large amount of concrete as the main material of construction. 
Today, this type of technology continues to be used in the design and construction of large 
public buildings. These constructions involve amongst other things, deep foundations, 
towering structures, earthquake-resistant bridges, and dams.  This study compares the 
compressive strength of concrete utilizing an ultrasonic pulse velocity approach, which is 
both destructive and non-destructive. Concrete cubes measuring 150 mm by 150 mm by 150 
mm were created using the concrete mix grades 25N/mm2 and 30N/mm2, and they were 
allowed to cure for 28 days.  There were 12 cubes produced and used for the study. 
Compressive strength is calculated by testing cube specimen on CTM to failure for 28 days. 
Results obtained from the compressive strength test on cube. One reading of ultra-sonic pulse 
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velocity at each face of cube is considered. The average of those six readings for each cube 
specimen for 28 days are noted. At the end average reading for each day is calculated below. 
Two readings of velocity are taken for each cube with direct transmission. Average of two 
readings are taken for each cube for 28 days. At the end average reading for each day is 
calculated below. Ultrasonic pulse velocity test results obtained from the compression test 
and ultrasonic pulse velocity test of the cube. 

Table 3: Compressive strength of M 25 grade of concrete at 28 days 

Cube No. Compressive Strength 
(N/mm²) 

Strength from UPV 
(N/mm²) 

1  24  28.3 
2   24.2   28.1 
3  26.2   26.6 
4  26.3   26.9 
5  26.9   28 
6  30 30 

Average Strength  26.2 27.9 
According to the Table 3, six distinct concrete cubes have been assessed through traditional 
compression tests and ultrasonic pulse velocity (UPV) tests for concrete grade M25. A unique 
number is assigned to each cube for identification. In the "Compressive Strength (N/mm2)" 
column, strength values were calculated by standard compression tests, whereas in the 
"Strength from UPV (N/mm2)" column, strength estimates were obtained by ultrasonic wave 
propagation through a material as a non-destructive method. Calculated separately for each 
test method, the average compression strength across all cubes emphasizes the variance in 
results. To comprehensively evaluate concrete quality, it is important to employ multiple 
testing techniques, since differing methods may result in divergent strength assessments. 

Table 4: Compressive strength of M 30 grade of concrete at 28 days  

Cube No. Compressive Strength 
(N/mm²) 

Strength from UPV 
(N/mm²) 

1 28 34.3 
2 29.9 33 
3 32.2 32.5 
4 32.3 32.9 
5 32.4 34.3 
6 35 35 

Average Strength  31.6 34.1 
Table 4 summarizes the compressive strength characteristics of six concrete cubes, 
determined by traditional compression tests as well as ultrasonic pulse velocity (UPV) tests. 
There is a unique number assigned to each cube for reference. In the "Compressive Strength 
(N/mm2)" column, the direct strength values are shown, while in the "Strength from UPV 
(N/mm2)" column, the non-destructive UPV test provides strength estimates derived from 
ultrasonic waves. The average compressive strength for all six cubes is calculated separately 
for each test method, revealing an average of 31.6 N/mm2 from compression tests and 34.1 
N/mm2 from UPV tests. The results of UPV testing tend to be slightly higher than those of 
traditional compression testing. 
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Fig. 1: Compressive strength from Destructive and Non -Destructive methods for M25 concrete grade 

According to the Fig. 1 the concrete sample's characteristics under two distinct evaluation 
methods for M 25 concrete grade are 26.2 N/mm2for compressive strength and 27.9 N/mm2 

for strength. Compressive strength is determined by a traditional compression test, in which 
increasing loads are applied until failure occurs, indicating the material's ability to withstand 
compression. A non-destructive way of estimating strength is through ultrasonic waves, 
which measure sound propagation speed through concrete. While both methods provide 
valuable information about concrete quality, UPV testing may give a slightly higher 
indication of strength potential 

 
Fig. 2: Compressive strength from Destructive and Non -Destructive methods for M30 concrete grade 

According to the Fig. 2 for M30 concrete grade, the compressive strength and strength values 
provided by ultrasonic pulse velocity testing (UPV) offer insight into the concrete sample's 
properties under two different assessment methods. The compressive strength of materials is 
determined through traditional compression tests, which provides a direct indication of their 
structural durability. UPV testing yields slightly greater strength estimates than traditional 
testing, revealing that UPV testing is a more accurate method of estimating strength. In the 
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presence of this disparity, it seems possible that the concrete sample exhibits marginally 
greater strength potential when it is tested using UPV. 

5 Conclusion 

The construction industry uses concrete more than any other material in today's world. A 
large number of public structures and buildings are continuously constructed using it. A high-
rise building, an earthquake-proof bridge, a dam, and deep foundations are among these 
structures. In this paper, the ultrasonic pulse velocity technique is analyzed in terms of 
destructive and non-destructive testing methods. Tests were conducted to evaluate the 
accuracy of calculating concrete strength using the DT and NDT (ultrasonic pulse velocity) 
methods. Employing a combination of the designs as M25 and M30, twelve samples (cubes 
measuring 150 × 150 × 150 mm) were created at 28 days with a uniform w/c ratio of 0.45. 
Test results for hardened concrete show a reasonable of compressive strength with the 
Ultrasonic Pulse Velocity. 
• Concrete sample evaluation methods destructive and non-destructive test methods for M 

25 and M30 grades at 28 days. 
• M 25 concrete grade has compressive strength of 26.2 N/mm2 and 27.9 N/mm2 under two 

evaluation destructive and non-destructive (ultrasonic pulse velocity) methods. 
• M 30 concrete grade has compressive strength of 31.6 N/mm2 and 34.1 N/mm2 under two 

evaluation methods. 
• Traditional compression test determines compressive strength, while ultrasonic waves 

measure sound propagation speed. 
• UPV testing provides a slightly higher indication of strength potential. 
• UPV testing yields slightly greater strength estimates than traditional testing, suggesting 

a marginally greater strength potential 

References 

1. Rucka, Magdalena. "“Non-destructive testing of structures”." Materials 13, 21 (2020): 
4996. 

2. Minutolo, Vincenzo, Stefania Di Ronza, Caterina Eramo, and Renato Zona. "The Use of 
Destructive and non Destructive Testing in Concrete Strength Assessment for a School 
Building." (2019). 

3. Cawley, Peter. "Non-destructive testing—current capabilities and future direction." 
Proceedings of the Institution of Mechanical Engineers, Part L: Journal of Materials: 
Design and Applications 215, 4 (2001): 213-223. 

4. Martinez, I., M. Aursand, U. Erikson, T. E. Singstad, E. Veliyulin, and C. Van Der 
Zwaag. "Destructive and non-destructive analytical techniques for authentication and 
composition analyses of foodstuffs." Trends in Food Science & Technology 14, 12 
(2003): 489-498. 

5.  Hoła, J., J. Bień, and K. Schabowicz. "Non-destructive and semi-destructive diagnostics 
of concrete structures in assessment of their durability." Bulletin of the Polish Academy 
of Sciences. Technical Sciences 63, no. 1 (2015): 87-96. 

6. Kroworz, A., and A. Katunin. "Non-destructive testing of structures using optical and 
other methods: A review." Structural Durability & Health Monitoring 12, 1 (2018): 1. 

7. Ali-Benyahia, Khoudja, Said Kenai, Mohamed Ghrici, Zoubir-Mehdi Sbartaï, and Sidi-
Mohammed Elachachi. "Analysis of the accuracy of in-situ concrete characteristic 
compressive strength assessment in real structures using destructive and non-destructive 
testing methods." Construction and Building Materials 366 (2023): 130161. 

8

E3S Web of Conferences 552, 01110 (2024)	 https://doi.org/10.1051/e3sconf/202455201110
ICMPC 2024



8. Schabowicz, Krzysztof. "Non-destructive testing of materials in civil engineering." 
Materials 12, 19 (2019): 3237. 

9. Blitz, Jack, and Geoff Simpson. Ultrasonic methods of non-destructive testing. 2. 
Springer Science & Business Media, 1995. 

10. Kot, Patryk, Magomed Muradov, Michaela Gkantou, George S. Kamaris, Khalid 
Hashim, and David Yeboah. "Recent advancements in non-destructive testing 
techniques for structural health monitoring." Applied Sciences 11, 6 (2021): 2750. 

11. Mikulić, Dunja, Željko Pauše, and V. Ukrainčik. "Determination of concrete quality in 
a structure by combination of destructive and non-destructive methods." Materials and 
Structures 25 (1992): 65-69. 

12. Ivanchev, Ivan. "Investigation with non-destructive and destructive methods for 
assessment of concrete compressive strength." Applied Sciences 12, 23 (2022): 12172. 

13. Balayssac, Jean-Paul, and Vincent Garnier, eds. Non-destructive testing and evaluation 
of civil engineering structures. Elsevier, 2017. 

14. Jain, Akash, Ankit Kathuria, Adarsh Kumar, Yogesh Verma, and Krishna Murari. 
"Combined use of non-destructive tests for assessment of strength of concrete in 
structure." Procedia Engineering 54 (2013): 241-251. 

15. Jones, Ro. "The non-destructive testing of concrete." Magazine of concrete research 1, 
2 (1949): 67-78. 

16. Raj, Baldev, T. Jayakumar, and B. P. C. Rao. "Non-destructive testing and evaluation 
for structural integrity." Sadhana 20 (1995): 5-38. 

17. Wang, Bing, Shuncong Zhong, Tung-Lik Lee, Kevin S. Fancey, and Jiawei Mi. "Non-
destructive testing and evaluation of composite materials/structures: A state-of-the-art 
review." Advances in mechanical engineering 12, 4 (2020): 1687814020913761. 
Jayabal, Ravikumar, Sekar Subramani, Damodharan Dillikannan, Yuvarajan Devarajan, 
Lakshmanan Thangavelu, Mukilarasan Nedunchezhiyan, Gopal Kaliyaperumal, and 
Melvin Victor De Poures. "Multi-objective optimization of performance and emission 
characteristics of a CRDI diesel engine fueled with sapota methyl ester/diesel blends." 
Energy 250 (2022): 123709. 

18. Swarna, K. S. V., Arangarajan Vinayagam, M. Belsam Jeba Ananth, P. Venkatesh 
Kumar, Veerapandiyan Veerasamy, and Padmavathi Radhakrishnan. "A KNN based 
random subspace ensemble classifier for detection and discrimination of high impedance 
fault in PV integrated power network." Measurement 187 (2022): 110333. 

19. Sridhara, V., B. S. Gowrishankar, Snehalatha, and L. N. Satapathy. "Nanofluids—a new 
promising fluid for cooling." Transactions of the Indian Ceramic Society 68, 1 (2009): 
1-17. 

20. Alkorbi, Ali S., K. Yogesh Kumar, M. K. Prashanth, L. Parashuram, Antonio Abate, 
Fahad A. Alharti, Byong-Hun Jeon, and M. S. Raghu. "Samarium vanadate affixed sulfur 
self-doped g-C3N4 heterojunction; photocatalytic, photoelectrocatalytic hydrogen 
evolution and dye degradation." International Journal of Hydrogen Energy 47, 26 
(2022): 12988-13003. 

21. Kumar, CB Pradeep, M. S. Raghu, B. S. Prathibha, M. K. Prashanth, G. Kanthimathi, K. 
Yogesh Kumar, L. Parashuram, and Fahad A. Alharthi. "Discovery of a novel series of 
substituted quinolines acting as anticancer agents and selective EGFR blocker: 
Molecular docking study." Bioorganic & Medicinal Chemistry Letters 44 (2021): 
128118. 

22. Manohar, T., S. C. Prashantha, H. P. Nagaswarupa, Ramachandra Naik, H. 
Nagabhushana, K. S. Anantharaju, KR Vishnu Mahesh, and H. B. Premkumar. "White 
light emitting lanthanum aluminate nanophosphor: near ultra violet excited 
photoluminescence and photometric characteristics." Journal of Luminescence 190 
(2017): 279-288. 

9

E3S Web of Conferences 552, 01110 (2024)	 https://doi.org/10.1051/e3sconf/202455201110
ICMPC 2024



23. Srinivasan, K., K. Porkumaran, and G. Sainarayanan. "Improved background subtraction 
techniques for security in video applications." In 2009 3rd International Conference on 
Anti-counterfeiting, Security, and Identification in Communication, pp. 114-117. IEEE, 
2009. 

24. Ram, J. Prasanth, Dhanup S. Pillai, Amer MYM Ghias, and N. Rajasekar. "Performance 
enhancement of solar PV systems applying P&O assisted Flower Pollination Algorithm 
(FPA)." Solar Energy 199 (2020): 214-229. 

25. Yogananda, H. S., R. B. Basavaraj, G. P. Darshan, B. Daruka Prasad, Ramachandra 
Naik, S. C. Sharma, and H. Nagabhushana. "New design of highly sensitive and selective 
MoO3: Eu3+ micro-rods: Probing of latent fingerprints visualization and anti-
counterfeiting applications." Journal of colloid and interface science 528 (2018): 443-
456. 

26. Prakash, Shanmugam, Govindharaj Somiya, Nagaraj Elavarasan, Kasivisvanathan 
Subashini, Selvaraj Kanaga, Ramamurthy Dhandapani, Magudeeswaran Sivanandam, 
Poomani Kumaradhas, Chinnasamy Thirunavukkarasu, and Venugopal Sujatha. 
"Synthesis and characterization of novel bioactive azo compounds fused with 
benzothiazole and their versatile biological applications." Journal of Molecular Structure 
1224 (2021): 129016. 

27. SudhirSastry, Y. B., Pattabhi R. Budarapu, N. Madhavi, and Y. Krishna. "Buckling 
analysis of thin wall stiffened composite panels." Computational Materials Science 96 
(2015): 459-471. 

28. Sastry, YB Sudhir, Pattabhi R. Budarapu, Y. Krishna, and S. Devaraj. "Studies on 
ballistic impact of the composite panels." Theoretical and Applied Fracture 
Mechanics 72 (2014): 2-12. 

29. Jayanthi, Neelampalli, B. Vijaya Babu, and N. Sambasiva Rao. "Survey on clinical 
prediction models for diabetes prediction." Journal of Big Data 4 (2017): 1-15. 

30. Ramu, Gandikota. "A secure cloud framework to share EHRs using modified CP-ABE 
and the attribute bloom filter." Education and Information Technologies 23, 5 (2018): 
2213-2233. 

31. Lakshmi, L., M. Purushotham Reddy, Chukka Santhaiah, and U. Janardhan Reddy. 
"Smart phishing detection in web pages using supervised deep learning classification 
and optimization technique ADAM." Wireless Personal Communications 118, 4 (2021): 
3549-3564. 

32. Cheruvu, Aravind, V. Radhakrishna, and N. Rajasekhar. "Using normal distribution to 
retrieve temporal associations by Euclidean distance." In 2017 International Conference 
on Engineering & MIS (ICEMIS), pp. 1-3. IEEE, 2017. 

33. Vallabhuni, Rajeev Ratna, S. Lakshmanachari, G. Avanthi, and Vallabhuni Vijay. 
"Smart cart shopping system with an RFID interface for human assistance." In 2020 3rd 
International Conference on Intelligent Sustainable Systems (ICISS), pp. 165-169. 
IEEE, 2020. 

34. Kumar, K. Udaya, P. Babu, Ch Basavapoornima, R. Praveena, D. Shobha Rani, and C. 
K. Jayasankar. "Spectroscopic properties of Nd3+-doped boro-bismuth glasses for laser 
applications." Physica B: Condensed Matter 646 (2022): 414327. 

35. Rani, Bandi Mary Sowbhagya, Vasumathi Devi Majety, Chandra Shaker Pittala, 
Vallabhuni Vijay, Kanumalli Satya Sandeep, and Siripuri Kiran. "Road Identification 
Through Efficient Edge Segmentation Based on Morphological Operations." Traitement 
du Signal 38, 5 (2021). 

36. Radhakrishna, Vangipuram, P. V. Kumar, V. Janaki, and N. Rajasekhar. "Estimating 
prevalence bounds of temporal association patterns to discover temporally similar 
patterns." In International Conference on Soft Computing-MENDEL,  209-220. Cham: 
Springer International Publishing, 2016 

10

E3S Web of Conferences 552, 01110 (2024)	 https://doi.org/10.1051/e3sconf/202455201110
ICMPC 2024


