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ABSTRACT

The Falling Weight Deflectometer (FWD) has become the "stand­

ard" for deflection testing of pavements. Iowa has used a

Road Rater since 1976 to obtain deflection information. A

correlation between the Road Rater and the FWD was needed if

Iowa was going to continue with the Roa~ Rater.

Comparative deflection testing was done using a Road Rater

Model 400 and a Dynatest 8000 FWD on 26 pavement sections.

The SHRP contractor, Braun Intertec Pavement, Inc., provided

the FWD testing. The r 2 for the linear correlations ranged

from 0.90 to 0.99 for the different pavement types and sensor

locations.
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INTRODUCTION

The most widely used equipment for pavement deflection testing

is the Falling Weight Deflectometer. All the pavement testing

done for the Strategic Highway Research Program (SHRP) is with

the FWD. Testing, evaluation, and design recommendations from

the SHRP study will likely be based on the use of FWD.

The Iowa Department of Transportation has been using the Model

400 Road Rater since 1976. Overlay design procedures, re­

search evaluations, and the pavement management system use and

are based on the Road Rater system. To use the SERP products,

a correlation between the FWD and the Road Rater is needed.

OBJECTIVE

The objective of the study was to correlate the Falling Weight

Deflectometer and the Road Rater on the range of pavement

sections in the state.

TESTING

Comparative testing on 26 pavement sections was done with the

SHRP contractor, Braun Intertec Pavement, Inc., and their

Dynatest Model 8000 (Appendix A). The FWD followed the Road

Rater on 22 of the sites and tested in the same locations.

Four sites were SHRP sites and the Road Rater followed the FWD

during testing. The testing was at the 1/4-point for the SHRP

sites and at the outside wheel path for the other 22 lo­

cations. Testing on PCC pavement was at mid-panel.
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The FWD tested each SHRP site with four drops per height set­

ting. Forces generated were 9,000; 12,000; and 16,000 pounds.

Two drops per height setting were used on the other sites.

Forces generated were 5,500; 9,000; 12,000; and 16,000 pounds.

The FWD has seven velocity transducers extending ahead of the

load point. Sensor spacing was 0, 8, 12, 18, 24, 36, and 60

inches from the load source.

The Road rater tested the PCC and composite pavements with a

2000 pound load (68 mils @ 30 Hz). Full depth asphalt pave­

ments were tested at 1185 pounds (58 mils @ 25 HZ) and at 30

Hz.

Four velocity sensors were used on the Road Rater. The spac­

ing was 0, 12, 24, and 36 inches from the load. The sensors

extend backward from the load source. This configuration put

the #2 through #4 sensors 180 0 from the FWD #2 through #7 sen­

sors.

TEST RESULTS

Linear correlations were performed on data from the sensors at

the 0-, 12--, 24-, and 36-inch spacing with the 9000 pound FWD

setting (Appendix B). The 9000 pound setting was chosen be­

cause it is the wheel loading used for design. Correlations

were not run at the heavier loadings, but if checked would

likely be lower. The r 2 ranged from 0.90 to 0.99 for the dif-
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ferent pavement types and sensor locations. The general lin­

ear correlation equation is: FWD = x *(R.R.)+C.

Table I contains the information developed for each pavement

type and sensor spacing.

Further analysis of the data will be done when SHRP has re­

leased the FWD products.

SUMMARY AND CONCLUSIONS

Based on the results of this study, the summary and conclu­

sions are as follows:

1. The Road Rater at a 2000 pound load and the Dynatest at a

9000 pound force have a very strong correlation for de­

flections on both PCC and composite pavement. For full

depth AC pavement an equally strong correlation was found

between the Road Rater at 1185 pounds and the Dynatest at

9000 pounds.

2. The Road Rater should be able to predict peak FWD de­

flections at 0, 12, 24, and 36 inches from the load.
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