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Optimal Sensor Placement for Monitoring

Structural Vulnerable Scenarios
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Tongji University, Shanghai 200092, China)

Abstract. A structural failure index consisting of vulnerability
index and damage coefficient was defined in this paper, which
could be used to evaluate structural failure state after the
occurrence of vulnerable scenarios. The estimation error of
this index which is always induced by modal uncertainties can
be derived with the eigenvector sensitivity method. By
minimizing the estimation error of the newly defined index for
all vulnerable scenarios, a optimal sensor placement
mathematical model is presented and the algorithm, based on
convex programming, for solving the proposed optimization
problem is explained. The procedure was illustrated with a
numerical example of a plane truss, and the mean and
variance of the structural failure index was calculated using

the simulated modal data yielded from three different sets of
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sensor locations. The results show that when evaluating the
structural failure state, more accurate result can be obtained
with the proposed approach than the other two traditional

approaches.
Key words: structural health monitoring; structural
vulnerability; structural failure index; optimal sensor

placement; minimum estimation error
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Tab.1 Results of structural vulnerability analysis
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Tab.2 Sensor locations for three different displacement

methods
Elkd HR1 EY FHE3
1 2—x 1-y 2—z
2 3—y 5—y 3y
3 4—z 6—x 4—x
4 6—x 6—y 6—x
5 6—y T—x 6—y
6 -z 9—y T—x
7 8—x 10—y 11—z
8 11—z 12—z 12—z
9 12—z 13—z 13—z
10 13—y 13—y 13—y
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