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Bridge Structural Health Monitoring Using GPS
Non-Ambiguity DD Method
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Abstract: The shortcomings of both the single-epoch Method and the similar single-difference approach for
GPS deformation monitoring is analyzed in this paper, and then the non-ambiguity double-difference (DD)
method, which uses two epoch carrier phase observations tracking continuously in triple-difference mode, is
proposed for estimating 3D deformation in dynamic monitoring. The non-ambiguity DD method is
characterized by non-ambiguity, the lower accuracy requirements for known data, and without requirement
for the upper limit of dynamic deformation. Thus, it has the advantages of the two methods mentioned above.
Finally, structural health monitoring experiments of the third bridge of Nanjing Yangtze river are
implemented to test the rationality and viability of the developed method. It is shown that the natural
frequency of the first order vertical bend of the third bridge and its corresponding signal are correctly
obtained by empirical mode decomposition (EMD) and Fourier spectrum analysis based on the dynamic
deformation series derived from the proposed method.
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Figure 1. Bi-epoch GPS dynamic deformation monitoring
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Figure 2. EMD components of vertical deformation
velocities of the bridge center
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Figure 3. Fourier spectrum of vertical deformation
velocities and EMD components
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