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Report of the Discussion Group on 
Practical Limitations and What Can Be 
Done To Overcome Them 

LYNNE H. IRWIN 

This discussion group identified a number of limitations as
sociated with the state of the practice of backcalculation and 
nondestructive deflection testing (NDT). We did not attempt 
to make a distinction regarding whether the limitations were 
separately associated with backcalculation or NDT or were 
associated with both. 

LIMITATIONS 

The methodology is not sensitive to 

• Thin layers (the meaning of thin varies with depth be
neath the surface), 

• Adjacent layers of similar modulus, 
•Large modular ratios (soft layers beneath concrete are a 

particular problem), or 
• The degree of bonding between layers. 

The methodology is both too complicated and not sophis
ticated enough. 

The results are only representative of the point tested, at 
the time tested, under the conditions prevailing at the time. 

Parameters that are known to matter are not taken into 
consideration adequately, are not properly considered, or must 
be assumed, such as 

•Accurate layer thickness data, 
• Depth to bedrock or a hard layer, 
•The vertical gradient of modulus in the subgrade, 
• The gradient of temperature in the surface layer, 
•The moisture content of granular layers, 
•Poisson's ratio for the materials, and 
•The stress sensitivity of granular materials. 

There are no adequate criteria for evaluating the rea
sonableness of the moduli arising from backcalculation. 
Goodness-of-fit criteria are not adequate. 

Layered elastic models are not closely enough related to 
the realities of a pavement. (For instance, subgrades are not 
infinitely deep at constant modulus.) 

It is difficult to apply the methodology in an urban street 
environment. (Becaµse of subsurface utilities and utility cuts, 
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the correspondence of the models to the realities of the pave
ments is poor, traffic is a problem, and productivity is poor.) 

We do not know exactly when (time of day or year) or 
where (in or between the wheelpath) to perform FWD tests 
in order to get the "right" answer to questions such as overlay 
thickness design. 

Pavements suffer from too much variability, both in dis
tance (along and beneath the road) and over time. 

It is hard to apply the current science to the complexity of 
pavements. 

OVERCOMING THE LIMITATIONS 

Without any intent to be humorous or flippant, the group 
suggested we may need to overhaul our expectations for the 
methodology. Maybe we want more than it is able to provide. 

Ideas on ways to overcome the limitations fell into two 
major categories: (a) improvement of the equipment and 
(b) improvement of the analytical models. The group at
tempted to look into the future to try to identify how the 
methodology might be changed to make it more useful. 

Better Equipment 

Field testing should provide coverage over 100 percent of the 
pavement surface. This would help to identify the weak areas 
that are likely to fail first. The need for precision on the part 
of such an initial screening tool might be somewhat reduced. 
More detailed testing could be focused on the critical points 
thereby identified. 

Future testing methods should perhaps involve a rolling 
wheel load. The significance of this was not absolutely clear, 
but it is known that current methods do not involve any ro
tation of principal stresses (which occurs at a point as the 
moving wheel approaches). 

Future equipment should provide data on temperature 
gradients, moisture gradients, and density and modulus 
gradients. 

In terms of applications of the equipment the concept of 
"fingerprinting" (through initial NDT testing) was advanced. 
This could be followed by retesting, perhaps annually. The 
subsequent tests would be compared with the first tests to 
determine areas of changed conditions, rates of change, and 
so forth. 
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Better Analytical Methods 

In the future we need to integrate analytical and empirical 
approaches with pavement evaluation. The objective should 
be to yield answers to practical questions such as overlay 
thickness needs, remaining life, pavement strength, pavement 
maintenance needs, and so forth. 

. Future methods should be more able to deal with mixed 
traffic loading (cars and trucks). The use of the equivalent 
single-axle load should be reduced or eliminated. 

Future methods should be more capable of dealing with the 
various sources of variability (over time and space) and be 
able to yield answers based on reliability concepts. 

MAJOR VARIABLES 

The discussion group identified three major independent vari
ables that have to be addressed in pavement evaluation: en
vironment, traffic, and construction and maintenance quality. 
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There is also a need to provide the proper education and 
training for those who will do the pavement evaluation. This 
was believed to have the most potential for overcoming many 
of the limitations that were identified. 

The group discussed, but did not resolve, whether NDT 
and backcalculation were sciences or arts. We agreed, how
ever, that it has evolved over a period of 35 to 40 years, going 
back to the emergence of the Benkelman beam. The invest
ment that has Jed to the present state of the practice should 
be considered a sunk cost. Future developments should take 
into consideration current and anticipated needs and objec
tives. They should not necessarily be limited to minor refine
ments of the present methodology. 

The group believed that we should carefully consider why 
we are doing NDT and backcalculation. Then we should look 
for better ways to accomplish the objectives. In this context, 
better does not have to mean less expensive or less sophis
ticated, but it should mean that it would yield more accurate 
and more complete results with fewer limitations. 

In short, the methodology must be responsive to the 
mission. 


