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Abstract :

Many structural evaluation procedures of road and airfield pavements use the Falling Weight

Deflectometer (FWD) as a critical element of non-destructive deflection testing. FWD is a trailer mounted device that
provides accurate data on pavement response to dynamic wheel loads. A dynamic load is generated by dropping a mass
from a variable height onto a loading plate. The magnitude of the load and the pavement deflection are measured by a
load cell and geophones. And database concerning pavement damage should be enhanced to analyze loss of thickness
asphalt layer caused from the plastic deformation of pavement structure, such as cracking or rutting. The prototype
FWD is developed, which consists of chassis system, hydraulic loading system, data acquisition and analysis system.
This system subsequently merged to form automation management system and is then validated and updated to produce

a working FWD which can actually be used in the field.
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Nomenclature
H : falling height, m
Fd : desired load, N
K : load-velocity constant, N/m/s
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Fig. 1 Testing system layout using FWD equipment
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Table 1 Design specifications of FWD

g 5 A A%
% 3§ 3% 1200 kg
AU L P &= 80 km/h
Efd# dol 440 m
Eddy £ 1.80 m
A 2d HA Fol 130m
37 A8k Zol M 30-390 mm
50kg 315 7-20 kN
Bk A} 150kg 3% 16-50 kKN
z% 250kg 3}2 27-85 kN
350kg 3}% 40-140 kN
35 Aske 97 300 mm
g 282549 —20~50°C
Fa ¢ 1
a5 % M
o7, HE Y39 A], Fe B 315, g= 58
& wolth w3 Ky, & BIE/EE QAAEA A
o ojaf FalA| B, B =F-ol| A= 51,700 N/mv/s 2] gk
S zreth 9 Ao o) AltE Al delzoles

Table 29} 24}

Table 2 Desired loads and falling heights

A L =31 o] [mm]
1¢+7) 40 30
297 80 117
34l 110 222
4%+ 140 373
32 7t ofE Mist =X

4 513 A9} A FND sl 59
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Table 3 Solenoid combination of operating modes
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DI: Digital Input
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Fig.

Coil Combination
Mode A|B|C|D]|M

Normal X X X X OFF
Raise Weight

Lover D! fg) OFF | ON | OFF | X | ON

Drop (Lower Plate) | OFF | ON | ON X ON

Lower Catch ON | OFF | ON | OFF | ON

Raise Plate ON | OFF | ON | ON | ON

F)A, B, C, D: coils of solenoid valves
M : coil of the motor starting relay

X : do not care

Fig. 4 Developed FWD prototype
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Fig. 8 Field test of developed FWD
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Table 4 Field test results

Load Dynatest A A E
oA [kN] [kN]
1EHAI(T ~20) 32 40
2¢HA|(16 ~50) 74 82
3CHAI(27 ~85) 100 108
4v+A)(40~ 120) 140 150
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