An experimental study on estimating deflection of RC beam

using resistive strain gauge and fiber optic sensor
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Abstract

In the past few years, the nondestructive inspection technology has greatly developed due to
the increased necessity to gain a complete understanding of the bridge behavior. Especially, the
deformations of bridges contain a lot of informations about its health state. By measuring these
deformations it is possible to analyze the loading and aging behavior of the structure. However,
the current methods (such as LVDT, dial gage, optical displacement tranceducer, etc) are often of
changeable application on site and have the limitations of installation.

In this paper, the classical beam theory was reviewed and the deflections of structure are
estimated using measured strain which is easy to acquire. The applicability of this algorithm is
verified by a preliminary steel beam test and two types of concrete beam tests. Also fiber optic
sensors as well as resistive strain gages were installed in the concrete beams to establish the
applicability of fiber optic sensors in the field of civil engineering.
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94 (mm) 1kNf 2kNf 3kNf 4kNf SkNf 6kNTf TkNf 8kINf OkNf 10KNf
400 1163 11.54 11.03 10.10 9.64 9.48 9.20 9.12 6.95 7.10

700 9.93 9.26 8.9 7.81 7.25 7.01 6.48 6.67 6.37 6.28
1,000 8.60 8.02 7.70 6.57 6.26 5.99 547 5.69 5.08 519
1,300 6.99 7.71 6.98 6.06 537 5.27 475 518 4.78 474
1,600 7.80 8.11 7.84 6.69 6.44 6.14 5.62 5.96 5.46 5.54
1,900 8.99 8.26 8.43 7.73 6.40 6.12 557 590 5.48 5.37
2,200 -10.14 1.96 -2.28 0.46 -2.17 -3.94 -2.05 -0.54 -1.88 -0.68

RAE(%) = (EEME-FHME)EFEHME X100
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