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Wind load identification based on recursive least-squares algorithm

FU Kangsheng, LU Zhongrong , WANG Li
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Abstract: Wind load inversion based on measured response can provide reliable wind load data for build-
ing design and health monitoring. In this paper, the time historical of wind load was fitted based on Dav-
enport wind velocity spectrum. The dynamic equation was established based on the modal superposition
method. The dynamic response of the structure was solved by the fine integration method, and the posi-
tive problem was analyzed to obtain the linear relationship between the acceleration response and the
load. Furthermore, wind load inversion is a typical inverse problem, which aims to identify the wind
load of a structure by the measured acceleration. Augmented Kalman filter is a common load inversion
method which takes the load as a state variable. The load increment at each time step is random, thus re-
quires additional covariance information. In practice, non-random load increment and unknown covari-
ance information can lead to a large load identification error. For this reason, this paper proposes a step-
wise least square algorithm, which takes the equation of state and the least square of the observation
equation of each time step as the objective function to gradually identify the load. The advantage is that it
does not involve covariance information of the load. The result of the example shows that the recognition
result of the stepwise least square algorithm is better than that of the augmented Kalman filter with good
anti-noise performance.
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