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ABSTRACT

Although intensive development continues on innovative sensor systems, there is still considerable

uncertainty in deciding on the number of sensors required and their locations in order to obtain ad-

equate information on structural behavior. This paper is concerned with the sensor locations on a

beam-structure for prognostic structural health monitoring. The purpose of this study is to investigate

how to determine optimal sensor placement(OSP) from the sensitivity information of a known failure

mode. The sensitivity of the forced vibration response of a beam to the variation of stiffness due to

a crack is calculated analytically and used to determine the optimal sensor locations for the specified

failure mode. The results of this method compared with the results of different OSP methods. The

results have shown that the proposed method on optimal sensor placement is very effective in struc-

tural health monitoring.
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Table 1 specifications of beam

Property Value
Total length of beam I m
Height of beam 0.02 m
Width of beam 0.02 m
Young’s modulus 200 GPa
Density 7860 kg/m’
Poisson’s ratio 0.3
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Fig. 3 Results of FE analysis
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Table 2 Comparison of sensor placements

Method Sensor placement
1.Guyan(Ref. 4) 2,45 79
2.EIDV(Ref. 5) 1, 3,5, 7, 10

3. ANOVA(Ref. 10) 3,4,5 7 10
£=03 10, 9, 3, 7, 2
Proposed 50:0,5 10, 5,9, 7, 3
£.=0.8 10, 9, 8, 6, 7
) Guyan
6.0x10°F 3 Epy
ANOVA
§ [ Proposed
2 4.0x10*
3
2
3
§ 2.0x10™ N
(2]
0.0
0.3 0.5 0.8

Force position(¢, )

Fig. 5 Standard deviation of response
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