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Abstract

Taking the Hangzhou Bay Cross-Sea Bridge Hangzhou-Ningbo Expressway connecting line highway
project as the background, the measuring point arrangement of strain cable and digital strain sensor in
the load test of the main line 28-span prefabricated large box girder bridge is introduced, which is meas-
ured under static load conditions. The strain distribution of the whole bridge and the strain value of the
mid-span section are measured under the static load condition, and the theoretical modeling analysis of
the bridge is tested, comparing the theoretical results with the measured values. The research shows that
the distributed optical fiber sensing technology test data is not only consistent with the actual measure-
ment of the strain gauge, but also the continuous strain distribution of the beam bottom. The surface dis-
tributed optical fiber sensing technology has high application value in bridge detection.
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Figure 1. Schematic diagram of distributed optical sensing technology
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Figure 2. Brillouin frequency/strain coefficient frequency/temperature coefficient
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Figure 3. Bridge site inspection map
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Figure 4. Main line 28th sensor installation diagram (upper elevation, bottom section)
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Figure 5. Sensor and sensor cable installation physical map
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Figure 6. Cross-positive bending moment (medium load, partial load)
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Figure 7. Main line 28th bridge model interface diagram
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Figure 8. Distributed fiber, grating, strain gauge strain comparison results in sensor No. 1
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Table 1. Load Strain Comparison of No. 1 Sensor B Section
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Figure 9. Distributed fiber, grating, strain gauge strain comparison results in sensor No. 2
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Table 2. Load Strain Comparison of No. 2 Sensor B Section
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Figure 10. Distributed fiber, grating, strain gauge strain comparison results in sensor No. 1
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Table 3. Offset load Strain Comparison of No. 1 Sensor B Section
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Figure 11. Distributed fiber, grating, strain gauge strain comparison results in sensor No. 2
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Table 4. Offset load Strain Comparison of No. 2 Sensor B Section
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