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A Hybrid Algorithm for Optimal Sensor Placement of
Structural Health Monitoring

XIE Qiang, XUE Songtao

(School of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: This paper presents a new hy brid algorithm based on both model reduction and linear model

estimation for searching optimal number and locations of sensors for building structural health monitor-

ing. According to the chosen master and slaver degrees of freedom (DOFs), a model reduction method

named Improved Reduced System is used to reduce the DOFs of the original model. Then, based on

linear model estimation, the target modes are treated as a design matrix of linear model and singular

value decomposition is used to decompose the target modes. The first several left singular vectors of the

decomposed matrix are used to calculate contribution of each sensor candidate. lterative method is used

to choose the last set of sensor locations. lustrations clearly show that the hybrid method is applicable

to optimal sensor placement for building structural health monitoring.
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Tab. 1 Column parameters of 15-story 2-bay steel frame
/m? /m* / (kgem ™) /GPa
W27X 84 0. 016 000 0.001 186 00 7 800 210
W24X 192 0. 036 445 0. 002 477 41 7 800 210
2 6
Tab.2 Sensor location results using the first 6 mode shapes as target modal
( )
45 31 81 91 13 63 75 43

14 32 44 62 74 92 26 80 50 93 15 61

3 6
Tab.3 Sensor location results using the first 6 mode shapes as target modal

( )

92 14 62 73 44

15 32 45 63 74 91 26 80 49 93 13 61 43 33 81

14, 32, 44, 62, 74,92
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