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Abstract 

Non-destructive test is the best method for evaluate the different parameters of the pavements. In destructive testing taking core 

or make destruction to the pavement is time consuming. And difficult to carried out in heavy traffic area. Non-destructive test are 

carried out on various pavement to determine the test parameters. Modulus of Elasticity, Poissons’s ratio and deflections of 

pavements are evaluated by using NDT instrument. Determination of strength of pavement and revised loading criteria for design 

of pavement. Test equipment use for to carry test on rigid pavement is Rebound Hammer and for flexible pavement is Falling 

weight Deflectometer. Test data collected from the tests for various pavement is used to evaluate, maintain and upgrade existing 

pavement systems to meet today's traffic demand for higher magnitudes of loading and frequencies.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

The use of nondestructive testing (NDT) complemented by a limited amount of destructive tests is a widely accepted procedure 

for the strength evaluation of the pavements. The first aspect of the evaluation process is to estimate the moduli of deformation 

of the layers. The second aspect of the evaluation of the structural capacity of a pavement is to estimate the variability of the 

layer moduli of deformation. 

Requirement of test evaluation is to revised loading criteria for design of pavement. Test is carried out for determination of 

modulus of elasticity, poisson’s ratio and deflections of pavement. To determine these pavement parameters, non-destructive 

testing equipment are used. Test is carried out for various pavement to determine the performance of the pavement. 

Nondestructive testing (NDT) is accomplished with measuring device like the deflectometers apply an impulse load to a 

pavement and measure a deflected area induced by the load. Rebound hammer is used to determine compressive strength of rigid 

pavement. 

II. LITERATURE REVIEW 

Jacob Uzan and Robert L. in “Experiment Design Approach to Non distractive Testing of Pavements”, presented that the testing 

the pavement, data collection and modeling of the pavement for the evaluation. In this study they estimate the error associated 

with the instrument these errors are as follows 1) Error with the measuring device. 2)Errors due to the variability of the materials 

and their property and 3) the errors in the modeling of the pavement. Back-calculation of the reading is carried out for minimize 

the errors in the data collection. This study shows that from the deflection blows the mean value can be back-calculated in which 

random errors are reduces to negligible. Errors associated with device is eliminated will reduce the errors in the material 

variances. 

William P. Grogan and Reed B. Freeman in “Impact of FWD Testing Variability on Pavement Evaluations” in this paper the 

main purpose of the testing of the airfield to designing and for rehabilitating the pavement. For this it is necessary to study the 

pavement evaluation procedure and the variation in the NDT instrument. In this study twelve site were tested with the help of 

falling weight deflectometer and heavy weight deflectometer. And the data collected were evaluated with the military procedure. 

They examine for the spatial variability and the instrument variability. The conclusion for this study was current military 

procedure does not give reliable evaluation result. And the magnitude of the load used for deflection affects evaluation result. 

Jacob Uzan in “Rigid -Pavement Evaluations Using NDT—Case Study” in this paper rigid pavement of thickness 280mm 

concrete layer, 150 mm of cement stabilize base and 150 mm of gravelly sand on a clayey subgrade was tested by using 

DYNATEST FWD at the three position in the pavement,(1) at the interior of the slab (2) along the free edge and (3) at transverse 

joints and cracks. By using back calculation, load deformation characteristics are determined. The conclusion from this analysis 

are modulus of subgrade reaction seen more for at the load location at the interior of the slab. 

Jacob Greenstein “Use of NDT and Pocket Computers in Pavements Evaluation” for upgrade the seven bridges of the New 

Jersey, nondestructive technique were used to find out the properties of the existing pavement. Dynamic load by NDT were used 

for determine the elastic modulus and the modulus reaction. 100 points of pavement are tested in four hours. This test data used 

for pavement reconstruction and designing. 
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Mario S. Hoffman “Loading Mode Effects On Pavement Deflections” presents pavement deflection is determined by using 

road rater, Benkelman beam and falling weight deflectometer. These devices used to explain and identify the factor affecting 

pavement response on different loading. By studying these parameter derived from the different loading mode. Devices and 

different loading modes shows that it is dependent. FWD gives the best results under the moving trucks as compare to other 

device. Road rater shows the stiffened result due to the steady state of harmonic loading. And Benkelman beam gives the more 

deflection in most pavement. 

Boutros Sebaaly in “Dynamics of Falling Weight Deflectometer” presented Falling Wright deflectometer blows on analysis of 

rigid pavement. The analysis is based in the periodic loading on the pavement. The results show that inertial effects are important 

in the prediction of the pavement response. Prediction of the pavement moduli back-calculated from the deflection data as 

conventional static analysis yields different result. Young's modulus, mass density  are the basic parameter for analysis of the 

pavement as the pavement is subjected to impulse and vibratory loading. Hence the deflection data obtained from the device are 

easier to interpret the result. 

III. CONCLUSION 

Above literature study shows the following conclusions 

 The errors associate with the device and the pavement material property can be reduced by back-calculation of the mean 

value. 

 Currant military evaluation  procedure does not give the reliable evaluation result and magnitude of the load used in 

deflectometer testing affect the evaluation result. 

 Modulus of subgrade reaction seen more for at the load location at the interior of the slab or near the free edge 

 NDT technique give result quickly in the case of heavy traffic and for different loading. 

 The deflection basin data and the dynamic load were used by with a pocket computer 8K RAM to calculate the 

subgrade elastic modulus. 

 Falling Weight deflectometer shows the better result compare to the Road rater and Benkelman beam 
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