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Abstract; In order to solve the problem of monitoring and evaluate the performance of the
embedded prepress packaged quasi-distributed fiber Bragg grating ( FBG) sensors in reactive
powder concrete ( RPC ) beams, five fiber Bragg grating sensors are connected in series and
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encapsulated in steel bars inside unbonded prestressed RPC beams, forming a quasi-distributed
sensing network to realize multi-point monitoring of the whole structure. Repeated tension tests
were carried out on steel strands encapsulated with quasi-distributed FBG sensors, and the
monitoring condition of the sensors were observed. Two-point centralized loading tests were carried
out on three RPC beams with different prestressing forces, and the monitoring of the beam by
sensors is analyzed. The quasi distributed FBG sensor is sensitive in response and the fitting curve
between the strain and the variation of center wavelength are basically coincides, the strain
sensitivity is very close to the theoretical value, and the strain monitoring range can reach more
than 7 500 x 10 ~®, which can work well with steel strand. The strain development trend of FBG
sensor at each measuring point of the same steel bar is basically identical, and there are two
obvious inflection points in the load-strain curve,corresponding to the first crack of concrete beam
and the yield time of reinforcement, which is consistent with the theory. The FBG sensor is stable
in monitoring , which is basically the same as the resistance strain gauge data at the same measuring
point,and the signal is more stable. The multi-point quasi distributed FBG sensor is accurate and
stable for RPC beam monitoring, which provides a new idea for distributed monitoring of
prestressed structure.

Key words: quasi distributed sensing; fiber Bragg grating sensor; encapsulation ; reactive powder

concrete ; strain monitoring
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Fig.2 The measuring points layout of quasi distributed FBG sensor
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Fig. 4 Fitting diagram of self sensing steel strand between strain and center wavelength
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Fig. 10 Strain comparison diagram of FBG sensors and strain gauges on bottom reinforcement
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