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Fig.2 Schematic diagram of simply supported beams and conjugate beams
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Tab. 1 Basic parameters of optical fibers for strain and temperature
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Deformation monitoring of steel templates for suction boxes of pumping stations

during construction

BAO Tengfei'?, ZHANG Lanlan’, HU Yuhan', WANG Yibing', LI Jianming'

(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China; 2. The National Key
Laboratory of Water Disaster Prevention, Hohai University, Nanjing 210098, China; 3. Shaoxing Water Resources and Hydropower
Survey and Design Institute Co., Ltd., Shaoxing 312099, China)

Abstract: During the construction of a pumping station, the deformation monitoring of the steel template for its suction
boxes is of great importance to guaranteeing the safe operation of pumps. Pulse-prepump Brillouin optical time domain
analysis (PPP-BOTDA) method is applied for the pump deformation monitoring to overcome the shortcomings of
traditional methods with regard to poor adaptability to complicated shaped surfaces and the constraints of
environmental factors. A temperature compensation method is proposed to solve the problem that the Brillouin
frequency shift is sensitive to both temperature and strain. An improved conjugated beam method is then adopted to
convert the strain after removing the temperature effect to structural deformation. The method is successfully applied to
the deformation monitoring of steel templates for suction boxes of a drainage pumping station. The results show that
tensile strain and deformation occurred on the top and both sides of the steel templates, and increased during concrete
pouring and stabilized after completion. The feasibility and superiority of the proposed method is validated, which

provides an important reference for the research and application of structural deformation monitoring.

Key words: deformation monitoring; distributed optical fiber; pulse-prepump Brillouin optical time domain analysis;

temperature compensation; pumping station
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