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Abstract— This paper reviews the most common non-

destructive testing (NDT) method (UPV) ultra-pulse velocity 

analysis of concrete cubes as utilized by the structural 

engineering industry. The fundamentals of (UPV) NDT 

method are explored in regards to their potential, limitations, 

inspection techniques and interpretations. The factors that 

influence the success of (UPV) NDT method are discussed 

and ways to mediate their influence are recommended. 

Reference is made to standard guidelines for the application 

and interpretation of the discussed (UPV) NDT method. NDT 

of concrete was found to be gaining increasing acceptance as 

a means of evaluating the strength, uniformity, durability and 

other properties of existing concrete structures. The intent of 

this paper is to address these concerns by identifying and 

describing the most common successful methods of NDT as 

applied to concrete structures. 
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I. INTRODUCTION 

Non-destructive testing (NDT) is defined as the course of 

inspecting, testing, or evaluating materials, components or 

assemblies without destroying the serviceability of the part or 

system. The purpose of NDT is to determine the quality and 

integrity of materials, components or assemblies without 

affecting the ability to perform their intended functions. Non-

destructiveness ought not to be confused with non-

invasiveness. Testing methods that do not affect the future 

usefulness of a part or system are considered to be non-

destructive even if they consist of invasive actions. For 

example, coring is a common NDT method that is employed 

to extract and test specimens from concrete components in 

order to determine the properties of in-situ concrete. 

Destructive testing explores failure mechanisms to determine 

the mechanical properties of material such as yield strength, 

compressive strength, tensile strength, ductility and fracture 

toughness. NDT methods explore indications of properties 

without reaching component or assembly failures. Extensive 

attempts and advancements have been made to develop NDT 

methods capable of indicating mechanical, acoustical, 

chemical, electrical, magnetic, and physical properties of 

materials. 

II. REVIEW OF LITERATURE 

The work done by various researchers in this field is 

mentioned below: 

Shahiron Shahidan (2016) carried out a 

experimental study using NDT method (UPV) on concrete 

cubes prepared with different aggregate sizes and fixed 

proportion of admixture  are analyzed at 7, 14 and 28 days 

and concluded that the compressive strength of concrete was 

affected by difference aggregate sizes where the strength of 

concrete increases as the aggregate size decreases and 

provide validate result that The Ultrasonic Pulse Velocity 

(UPV) is an effective tool to determine the quality of concrete 

in damaged and undamaged states. 

Abhishek Vibhute (2016) conducted an 

experimental study on concrete cubes where NDT tests were 

applied to determine the mechanical properties of concrete by 

testing compressive, flexural and tensile strength of concrete 

and determine a relation between NDT and destructive testing 

results. 

In 2014, D. T. Rahane conducted an experimental 

study on concrete using reinforced fibre with metakolin as an 

admixture and carried out NDT testing and observed that The 

gain in compressive strength is improved depending upon the 

replacement level of OPC by metakaolin. 

In 2010, Mahdi, carried out the experimental studies 

using Ultrasonic Pulse Velocity and Schmidt Rebound 

Hammer as Non-Destructive Tests to establish a correlation 

between compressive strength of test specimens and NDT 

values 

Sharma and Mukherjee (2011) used Ultrasonic 

Guided Waves for monitoring progression of rebar corrosion 

in chloride and oxide environment. Effective combination of 

guided wave modes could relate to the differences in 

corrosion mechanisms and rates in the two environments. 

Ultrasonic test results correlated well with that of the 

destructive tests. 

Terzic and Pavlovic(2011) applied NDT methods 

i.e. Image Pro Plus (IPP) and Ultrasonic Pulse Velocity 

(UPV), on the corundum and bauxite based refractory 

concretes.  

Ervin et al. (2009) created an Ultrasonic Sensing 

Network to assess reinforcement deterioration. Guided 

Ultrasonic Waves had been used to monitor reinforced mortar 

specimens under accelerated uniform and localized corrosion.  

Stergiopoulou et al. (2008) presented a procedure 

for NDT of urban concrete infrastructures using UPV 

measurements, and applied to concrete garages. UPV has 

been used as an indicator of concrete quality.  

Yoshida and Irie (2006)] proposed a macroscopic 

ultrasonic method, which allows measurement of concrete 

thickness, crack width and characteristics using the concrete 

surface sonic speed.  

Shah et al. (2000) described laboratory based NDE 

techniques based on measurements of mechanical waves that 

propagate in the concrete. Ultrasonic longitudinal wave (L-

wave or P-wave) signal transmission measurements has been 

applied to detect the present of damage in the form of 

distributed cracking in concrete.   

Rens and Greimann (1997) presented the concept 

and application of using ultrasonic continuous spread-

spectrum signal for monitoring and identification of 

deteriorating infrastructure. The new ultrasonic NDE method 

called direct-sequence spread-spectrum ultrasonic evaluation 

(DSSSSUE) is now being developed.   



A Review of Non Destructive Test (U.P.V.) on Concrete Structures 

 (IJSRD/Vol. 5/Issue 04/2017/488) 

 

 All rights reserved by www.ijsrd.com 2017 

Nicholas provided an overview of the corrosion of 

steel in concrete and presents some nondestructive 

electrochemical tools that are commonly used in corrosion 

investigations. The objective is to provide the repair specialist 

with basic information to allow effective communication with 

the corrosion engineer. Electrochemical principles involved 

in the corrosion of steel in concrete are reviewed. 

Subsequently, the half-cell potential method, the concrete 

resistivity test, and the linear polarization method are 

discussed. The principles of operation and the inherent 

limitations of these methods are emphasized. 

Pascale et al. (2003) carried out an experimental 

program involving both destructive and non-destructive 

methods applied to different concrete mixtures, with cube 

strength varying from 30 to 150MPa, to define a relation 

between strength and parameters. Tests performed are: pulse 

velocity, rebound hammer, pull-out, and probe penetration, 

micro-coring and combined methods.  

Almir and Protasio (2000) used NDT methods to 

determine the compressive strength of concrete, relationship 

between the measured mechanical or physical properties and 

the strength, also presented the validity of pull off, pin 

penetration, and UPV for assessing the concrete strength.  

III. RESULT ANALYSIS 

 
Fig. 1: Evolution of the modulus of elasticity as a function 

of the age of the concrete for different W/C ratios 

 

 
Fig. 2: Comparison between upv & rebound hammer, 

Statistical analysis of strength results at 28 days 

 
Fig. 3: UPV analysis 

Test results for hardened concrete show a reasonable 

correlation of compressive strength with the rebound hammer 

and Ultrasonic Pulse Velocity. The sensitivity of the pulse 

velocity test in measuring strength is affected by the concrete 

age, as the concrete matures, the sensitivity of the Ultrasonic 

Pulse Velocity to strength gain or achieved by the concrete 

increases. The rebound hammer shows less sensitivity as the 

concrete matures since it is a surface hardness test and for age 

above 7 days there is little or no gain in surface hardness. 

IV. CONCLUSIONS 

From this literature survey, it was concluded that NDT 

methods especially The Ultrasonic Pulse Velocity (UPV) is 

an effective tool to determine the quality of concrete in 

damaged and undamaged states. 

 The UPV decreases with the increase of W/C ratio, 

which promotes a very important capillary porosity.  

 Ultrasonic pulse velocity is the ideal NDT method to 

predict the deterioration in the structures and to 

determine the service life of the structures. 
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