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Research on structural health monitoring ( SHM )
system based on RTK GPS system

Wang Renpeng1 ,Yao Lianbi’ , Meng Xiaolin’
(1. Building Engineering Department, Tongji University, Shanghai 200092, China;
2. Surveying and Geo-informatics Department, Tongji University, Shanghai 200092, China;
3. The University of Nottingham, Nottingham, UK)

[ Abstract] For the huge amount of raw data that were obtained during field data acquisition by the real-time
kinematic global positioning system (RTK GPS) in structural health monitoring (SHM) system of the Nanpu Bridge
in Shanghai, we finished lots of processing works and obtain x-coordinate , y-coordinate ,z-coordinate time series of
all 12 monitoring station points. The coordinate time series were treated as the multi-outputs of the dynamic system
and used to build the state space model and ARMA model and spectrum estimations for the response. The analysis
results were consistent with the results of test that completed when the bridge was opened in 1990 and results that
forecasted by fine finite element ( FE) model. The research illustrated that the state-space model and ARMA model
were efficient tools for evaluation of performance of civil structures, and furtherly proved the possibility of building
the prototype SHM that based on RTK GPS.

[ Key words] RTK GPS system;time series;state-space model; ARMA model ; finite element model
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