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Nondestructive Pavement Testing by the

Falling Weight Deflectometer

Teruhiko MARUYAMA, Iwao GOTO, Nagato ABE
Kenji HIMENO, Raizo TSUCHIYA and Masanori HAYASHI

The developement and practical application of the falling weight deflectometer (FWD) which is a nondestruc-
tive testing equipment to define the shape of the deflection basin, are described. The estimation of the structural

condition of the pavements in Nagaoka city, Niigata prefecture is performed. The procedure is based on multi

-layered elastic theory to backcalculate elastic moduli from FWD deflection data. The study has indicated that it
is possible to evaluate pavement structural defect without destroying the pavement.
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Table 2. General Physical Properties of Extracted Bin-
ders and Mixtures in Niigata

National | National
A 150 cm B2 S IC BT B 72 b A Dyge & BRERTE Highway 8 | Highway 404
- (Sakai) {Fukasawa)
MR OBE %, CHEVSL 2k » Tkev 7z, 3 &EICA —
o o o N . inder
SRR, T vy A LT A"“@’ B 3038, Penetration Index ~10 —06
DRBIIMNIGT 2 LN & X NENEAL, ZOMERE Softening Point [*C] 55.0 58.0
it Fig. Iz L 728N Th b, Mixture :
EICERLZEBOMERERPRT Y v Volume Concentration [%] 82.0 86.0
Bz, Table 508N Thdb, EBOBERKNEER Temperature [C] 78 20.0
Loading Time [ms] 68.0 70.0

Table 3. Material Properties of the Pavements and Loading Conditions Used for Mechanical Analysis

|
|
\
|
|
f
|
|
|
|
’ National National
Higway 404 Highway 8
Thick- Young’s Poisson’s Thick- Young’s Poisson’s
ness Modulus Ratio ness Modulus Ratio
cm kg/cm? cm kg/cm?
Asphalt Mixture 12 95000 0.45 15 150000 0.45
Asphalt Treated Base 10 80000 0.45
Base Course 10 4500 0.40 10 9000 0.40
Subbase Course 15 2400 0.40 15 3500 0.40
Subgrade o0 1200 0.35 oo 1200 0.35
Load 5052 kg 5019 kg
Radius of Loading Plate 15 cm 15 cm
|
|
|
| Table 4. Calculated Deflections and Measured Deflections (mm)
| D, Dy Dys Dy Diso
National Calculated 0.369 0.319 0.233 0.135 0.079
Highway 404 | Measured 0.368 0.326 0.238 0.134 0.079
National Calculated 0.188 0.173 0.153 0.118 0.082
Highway 8 . Measured 0.189 0.176 0.156 0.114 0.086
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Table 5. Range of Young’s Modulus and Poisson’s Ratio
Used for Mechanical Analysis
Young’'s Modulus | Poisson’s Ratio
(kg/cm?)

Asphalt Mix 50000 ~ 180000 0.45 ~ 0.49
As. Treated Base | 16000 ~ 90000 0.45 ~ 0.49
Base Course 3000 ~ 9000 0.40
Subbase Course 1300 ~ 4000 0.40
Subgrade 250 ~ 1300 0.35
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