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a failure of asphalt pavement will occur at 2000 µε at the sensor 
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on the sensor’s performance

3D GFPR FBG sensor’s 

the sensor’s behavior for WIM measurement



. Sensor’s WIM measurement sensitivity changes with sensor depth in 

 

and the sensor’s 

in “Part B” of this study

Sensor’s WIM measurement sensitivity changes with pavement 
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FBG sensor’ 
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various axles on the sensor’s response. In addition, in real 

. Sensor’s WIM measurement sensitivity changes with longitudinal 

 

 

94 “mainline” that contains two westbound lanes with live 

‘‘mainline’’ westbound lanes as shown in Fig. 
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1’= 0.304 m, 1” =25.4 

 

’s performance

the load location on the sensor’s performance, the truck’s driver 

sensor’s
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1” =1 in.

2 longitudinal sensor’s response at 5 mph and 45 m

 

Fig. 13 shows the 
possible loading scenario by using the two-sensor network to 
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determine the location of the load at the time of weighing. Fig. 
13 indicates that there are three loading scenarios including: 
Scenario 1) the load is in between of the two sensors, where 
X1+X2=H; Scenario 2) the load is on the right of the sensor 3D-
2, where X2=X1-H; and Scenario 3) the load in on the left of 
the 1D-3 sensor, where X1=X2-H. Since the loading position is 
a two dimensions problem, the proposed methodology will 
work for scenario 1 where the condition X1+X2=H is stated. 
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where, λ and λ

weight, ε and ε
ϕ

) is the strain sensitivity. Since the strains at the sensor’s 
location (ε and ε

single wheel, the first axle’s wheel will be used to validate the 

pavement. Fig. 16 shows the simulated sensor’s response (S1 
e load location (X) for the first axle’s right tire 

sensor equals to 0.08 nm for the first axle’s tire. Following the 

ε) within the sensor sensitivity 
range. (ε vs X)



r’s response at 30 mph truck speed

and 1D sensor’s responses

 

The sensor’s WIM measurement sensitivity will decrease 
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