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Abstract 

The use of non distructive techniques is to determine the internal part of a material, component or structure or quantitatively 

measure some characteristic of an object. There are various NDE application at almost any stage in the production or life cycle of 

a component. Six Most Common NDT Methods are Visual inspection, Liquid Penetrant Inspection, Magnetic Particle 

Inspection, Ultrasonic Inspection (Pulse-Echo), Eddy Current and X-ray. NDT is often necessary to test concrete structures after 

the concrete has hardened to determine whether the structure is suitable for its designed use. In NDT method ideally above such 

testing should be done without damaging the concrete. The tests available for testing concrete range from the completely non-

destructive, where there is no damage to the concrete internal part, through those where the concrete surface is slightly damaged, 

to partially destructive tests, such as core tests and pullout and pull off tests, where the surface has to be repaired after the test.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Non-destructive testing can be applied to both old and new structures. For new structures, the principal applications are likely to 

be for quality control or the resolution of doubts about the quality of materials or construction. The testing of existing structures 

is usually related to an assessment of structural integrity or adequacy. In either case, if destructive testing alone is used, for 

instance, by removing cores for compression testing, the cost of coring and testing may only allow a relatively small number of 

tests to be carried out on a large structure which may be misleading. Non-destructive testing can be used in those situations as a 

preliminary to subsequent coring.  

Typical situations where non-destructive testing may be useful are quality control of pre-cast units or construction in situ 

removing uncertainties about the acceptability of the material supplied owing to apparent non-compliance with specification 

confirming or negating doubt concerning the workmanship involved in batching, mixing, placing, compacting or curing of 

concrete monitoring of strength development in relation to formwork removal, cessation of curing, pre-stressing, load application 

or similar purpose, location and determination of the extent of cracks, voids, honeycombing and similar defects within a concrete 

structure, determining the concrete uniformity, possibly preliminary to core cutting, load testing or other more expensive or 

disruptive tests, determining the position and quantity or condition of reinforcement,  increasing the confidence level of a smaller 

number of destructive tests. 

II. VARIOUS TECHNOLOGIES ARE AVAILABLE TO CALCULATE DIFFERENT PROPERTIES OF CONCRETE 

USING NDT 

An attempt was made by Abid Ali Shah and Yuri Ribakov on Non-destructive measurements of crack assessment and defect 

detection in concrete structures. Non-destructive testing is essential in the inspection of alteration, repair and new construction in 

the building industry. This method is sensitive to parameters allowing assessment of concrete structures conditions. The testing 

procedures described in this paper are based on the dynamic response of the cracked or flawed concrete structures subjected to 

impact loading and on analyzing the ability of the resistivity measurement to detect and to locate cracks and spalling with in situ 

measurements on a damaged concrete slab. Experimental and analytical studies conducted on the concrete specimens containing 

artificial defects and cracks with varying lengths, and depths are compared. The comparison of the experimental and analytical 

results shows that each of the newly proposed methods applied to civil structures is an efficient tool allowing assessment and 

detection of structural damage. 
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Fig. 1: schematic view of the laboratory test specimen and shock wave tube. 

An attempt was made by M. SOUTSOS and J. BUNGEY, University of Liverpool on Key issues in the non-destructive testing 

of concrete structures. In-place testing of concrete structures to assess durability performance plays an important role in 

establishing long-term infrastructure maintenance strategies. This role is considered in detail, together with the development of 

relevant non-destructive test method sand associated ‘Standards’ over the past 40 years. Examples of driving factors are given 

together with illustrative industrial case studies, including maintenance strategies, based on UK experience over that period. 

Particular attention is given to the role of international organisations and national industrial bodies in development and 

dissemination of authoritative guidance documentation, including recently introduced European Standards. 

An attempt was made by Tribikram Kundu about Ultrasonic and on Electromagnetic Waves for Non destructive Evaluation 

and Structural Health Monitoring. Use of ultrasonic and electromagnetic waves is continuously increasing for non destructive 

evaluation (NDE) and structural health monitoring (SHM) in civil, aerospace, electrical, mechanical and bioengineering 

applications. Between bulk waves and guided waves, the latter is becoming more popular for NDE/SHM applications because 

the guided waves can propagate long distances and reach difficult to access regions. For inspecting porous and some non-porous 

materials in which the ultrasonic waves attenuate fast, electromagnetic waves such as THz (terahertz) radiations have been found 

to be very useful. Recent advances in ultrasonic and electromagnetic wave applications for NDE and SHM are discussed in this 

paper.    

 
Fig. 2: Transmitted T-ray strength as a function of the signal frequency in presence and absence of a cylindrical hole oriented perpendicular 

(left) and parallel (right) to the beam path [26,27] 

An attempt was made by W. R. HABEL on Structural health monitoring systems for reinforced concrete structures. Online 

sensing of materials or of the condition of structures has become increasingly important in evaluating the overall behaviour of a 

complex structure. This task requires reliable structural health monitoring (SHM) systems. Because some simple measurement 

systems are often mistakenly called monitoring or SHM systems, a clear understanding of the intention and meaning of SHM 

systems is necessary. Details about the demands on SHM systems are given and their capabilities explained. A defi nition of a 

real SHM system is given. The main section focuses particularly on innovative monitoring methods based mainly on the 

increasingly used fi bre-optic sensor technology. Typical examples are presented of long-gauge-length and short-gaugelength fi 

bre-optic sensors for measurement of mechanical, chemical and physical quantities; selected examples of their use are also 

presented. Sensor systems to be used for long-term monitoring must be stable in their function and work reliably over a long 

period of time. Therefore, problems relating to reliability are considered, and recent relevant activities in standardization of 

innovative measurement methods are presented 

An attempt was made by J.F. Lataste, C. Sirieix, D. Breysse, M. Frappa on Electrical resistivity measurement applied to 

cracking assessment on reinforced concrete structures in civil engineering. Non-destructive evaluation appears more and more 

important in the civil engineering economic stakes. In this context electrical resistivity measurements get sensitivity to 

parameters allowing to assess concrete structures conditions. This article analyses the ability of the resistivity measurement to 

study cracks in concrete. Its ability to detect and to locate cracks and spalling is shown with on site measurements on a damaged 

slab. Then specific studies on such disorders allow to distinguish the influence of their characteristics. The sensitivity of the 

method to cracks depth, according their moisture conditions, is assessed by computation. Experimental works on a reinforced 

concrete beam, ideally cracked, confirmed these results. Some assumptions based on measurements realised on a size-one 

structural component allow to assess the general influence of crack opening and bridging degree between crack lips. Qualitative 

results show the similar effects on measurement of various cracking parameters. Prospective works presented in the paper lead us 

to say that electrical resistivity method applied to civil engineering structures is a relevant tool for the assessment of structural 

damage. 
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An attempt was made by Prof. Dr.D.K.Kulkarni on Health Assessment Of Reinforced Concrete Structures - A Case Study. It 

is often necessary to test concrete structure to determine its suitability for which it is designed. Ideally such testing should be 

done without damaging the concrete. The test available for testing concrete range from the completely non-destructive, where 

there is no damage to the concrete, through those where the concrete surface is slightly damaged, to partially destructive tests, 

such as core tests and pullout and pull off tests, where the surface has to be repaired after the test. The range of properties that 

can be assessed using non-destructive tests and partially destructive tests is quite large and includes such fundamental parameters 

as density, elastic modulus and strength as well as surface hardness and surface absorption, and reinforcement location, size and 

distance from the surface. As is been worked on assessment of in place concrete strength of R.C.C residential buildings of 

different age groups and elevated storage reservoirs of ages 25 yrs .and 30 yrs. respectively, it is been found that the use of NDT 

techniques are much reliable and can well be fit to assess the quality of concrete structures. In this paper the field investigation 

for strength assessment and hence resolving the doubts of quality of construction of an existing structure has been presented 

based upon non destructive testing. 

 
Fig. 3: Rebound Hammer test 

An attempt was made by Mohammadreza Hamidian, Ali Shariati, M. M. Arabnejad Khanouki, Hamid Sinaei, on Application 

of Schmidt rebound hammer and ultrasonic pulse velocity techniques for structural health monitoring. The concept of 

nondestructive testing (NDT) is to obtain material properties of “in place” specimens without the destruction of the specimens 

and to do the structural health monitoring. Ultrasonic pulse velocity (UPV) used together with Schmidt Rebound Hammer (SRH) 

tests give a combined test method for health assessment by a suitable correlation between these two tests along with test by 

compressive testing machine. The structural health monitoring by NDT methods comprised of UPV and RSH were carried out in 

laboratory and site. The experimental investigation using NDT methods showed that a good correlation exists between 

compressive strength, SRH and UPV. The SRH offers method of achieving concrete strength with accuracy of ±15 to ±20 parent 

and the UPV method is a perfect instrument for both existing structures and those under construction with accuracy within 

±20%. 

An attempt was made by Kumavat H R, Tapkire Ganesh, Patil P S, Chitte C J. on assessment of concrete with ndt – case 

study. The concrete evaluation is necessary for the proper diagnosis of successful rehabilitation work. The paper present case 

study include the use of various Non Destructive Test (NDT), to evaluate the concrete quality of building age was 8 years. NDT 

used such as Ultrasonic pulse velocity, half cell potential, carbonation depth, rebar locator, cover meter and core sampling. 

Initially, the structure deteriorates due to cyclic temperature variations, physical causes and aggressive chemical attack due to the 

environment. Later on, if not paid due attention, these deteriorate rapidly and fail to meet the functional requirement for its 

designed service life. The building structure can be investigated by using a visual observation, non destructive evaluation 

technique (NDE) and laboratory and field test performing scientific analysis, planning and documentation is more useful for 

classification and category of distress. The research paper also focus on standard testing procedure of NDT and sequence of 

operation for obtaining accuracy as well as the problems created during the testing and the limitations of the tests are considered. 

 
Fig. 4: Rebar locator and rebound hammer 

III. CONCLUDING REMARKS 

From the different research work carried out on determining morphology of concrete using NDT following conclusions can be 

drawn: 
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 Health assessment work may be performed on new structures if concrete fails to attain the desired strength at 28 days 

age. 

 The ‘ultrasonic pulse velocity method’ is a perfect instrument for launching whether concrete is uniform. 

 The methods for ultrasonic testing of concrete require direct contact between the concrete surface and the 

transducers.[7] 

 Besides cracks detection and sitting, presented results prove the workable sensitivity of electrical resistivity 

measurements to their moisture degree. 

 Electrical method represents a technique allowing to help engineers, giving an original response to their problems of 

assessing damage degree of structures.[2] 

 The electrical technique is easy to use and adapted to on site constraints.[1] 
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