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Measurement of Dynamic Water Pressure of Asphalt Pavement by
Five-Dimensional Optical Fiber Sensor
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Abstract: Based on domestic and foreign studies, a method used for measuring the dynamic water pressure of
asphalt pavement by five-dimensional optical fiber sensor was proposed. According to the sensing principl, a five
dimensional fiber oplic sensor was prepared by fixing four optical fiber sensors on a crossbeam. In addition, the
concrete cement was used to stabilize and protect the sensor. Test of dynamic water pressure was conducted by
embedding the sensor in the asphalt pavement, which was kept in water-saturated state. When the vehicles
passed the test section at different speeds, the signals of compressive strain could be transferred to the modulator
demodulator by the fiber grating. Therefore, the dynamic water pressure in different directions could be collected
during the whole process. It can be concluded that dynamic water pressure presents a continuing exchanging
process of positive and negative pressure. The maximum positive pressure is about 0.115 MPa and the maximum
negalive pressure is about 0.073 MPa. The dynamic water pressure in all directions varies much, but it all
increase with the increase of the vehicle speed.
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Fig. 1 Schematic diagram of fiber bragg grating
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the spot
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Tab.1 Peak values of dynamic water pressure in different directions under different vehicle speeds

positive pressure / MPa

vehicle speed / (km/h)

negative pressure / MPa

{ront behind right vertical front behind right vertical
40 0.014 0.042 0.037 0.025 -0.040 -0.015 -0.017 -0.027
60 0.047 0.064 0.056 0.053 -0.056 -0.047 -0.051 -0.054
80 0.065 0.093 0.089 0.070 -0.070 -0.054 -0.057 -0.061
100 0.075 0.115 0.113 0.086 -0.069 -0.056 -0.073 -0.066
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