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FALLING WEIGHT DEFLECTOMETER 
Practical⬥Cost effective⬧Innovative uses
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What is a Falling Weight Deflectometer (FWD)? 

• Non-destructive pavement loading device 
• Imparts a load impulse to the pavement structure 
• Simulates a moving wheel load 
• Measures deflections at the pavement surface



 

Where: 

 M = mass of the falling 
weight; 
 g = acceleration of gravity; 
 h = drop height; 
 K = spring constant.

There are 3 possible ways to change the force: 
 a) change the mass of the falling weight 
 b) change the drop height 
 c) change the spring constant 

Only alternative “b” is feasible for the FWD (although 
alternative “a” is used at times). 

Note that force is measured by the load cell and not 
calculated using the above equation.







What is the FWD used for? 

• Estimate the structural capacity of the pavement 
• Overlay and Inlay Analysis 
• Analysis of remaining life and allowable traffic loading 
• Estimate of the subgrade & pavement layer elastic moduli values 
• Provides the ability to evaluate rehabilitation alternatives 

• Evaluate the uniformity of support and identification of weak areas 

• Detection of voids beneath rigid pavements 
• Measurement of joint efficiency in rigid pavements



FWD Components 

• Load Cell 
• LVDT or Geophones 
• Deflection measurement 

• Infrared temperature gages 
• Air temperature 
• Pavement surface temperature 

• Electronic distance measurement 
• Power source 
• Control/data acquisition unit 



Advantages of FWD Testing

• Non-destructive test 
• Wide coverage since testing can occur quickly 
• Typically 1 to 2 minutes per test 
• Can easily test different pavement  conditions (for 

example difference between the inner and outer wheel 
path) 

• Data compiled and viewed in real-time 
• Gives an accurate assessment of the in situ properties of the 

pavement structure and subgrade 



Limitations of FWD Testing

• The impact load must be adjusted to match the dynamic load 
of a heavy vehicle 
• Analysis and interpretation of the results requires 

engineering judgement 













Ela
sti

c R
an

ge

Strength



Strain = 0.1/10 = 0.01 in/in

Mr = Stress / Strain, psi

Stress = 1000/10 = 100 psi

Mr = 100 / 0.01 = 10,000 psi

1,000 lbs

Δ L = 0.1 in

L = 10 in

Area = 10 in2







Allowable Tensile Strain Repetitions Comparison



Allowable Subgrade Strain Comparison







FWD 80/20 Rule

• Use of the FWD as a screening tool 
• Network level evaluation 



Screening Tool



Network Level Evaluation



Highligted Area 
(next slide)

Network Level Evaluation



Network Level Evaluation



Network Level Evaluation



Network Level Evaluation



Network Level Evaluation



Network Level Evaluation



Network Level Evaluation



Network Level Evaluation



Backcalculated Subgrade Modulus for Design



Questions ?


