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Fig. 1 Schematic diagram of the numerical cantilever beam
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Fig.2 Vibrational modes of the cantilever beam
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Table 1 ~ Parameter uncertainty percentage contributions to

frequency variability (scenario 1; SRS)

frequency E 1 D P
h 36.97 36. 69 26.34 0
f 32.81 32.81 34.38 0
f 53.93 0 46.07 0
Ji 28.46 0.35 71.19 0
fs 34.46 34.03 31.51 0

R2 SEABEMEHIRT MR TEE (1B 1:ANOVA)
Table 2 Parameter uncertainty percentage contributions to

frequency variability (scenario 1: ANOVA)

frequency E 1 D P
fi 36.97 36. 69 26.34 0
b 32.81 32.81 34.38 0
f 53.92 0 46.08 0
Ja 28. 46 0.35 71.20 0
Js 34.46 34.02 31.51 0
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Table 3 Parameter uncertainty percentage contributions to

frequency variability (scenario 2; SRS)

frequency E 1 D
fi 27.05 53.70 19.25
f 24.70 49.42 25.87
f 53.93 0 46. 07
Jfa 28.35 0.74 70. 90
fs 25.71 50.79 23.50

®4 SEABEEHIRT R R TEE (1B 2:ANOVA)
Table 4 Parameter uncertainty percentage contributions to

frequency variability (scenario 2; ANOVA)

frequency E 1 D
/i 27.05 53.74 19.21
b 24.70 49.42 25.88
5 53.93 0 46. 07
fa 28.34 0.73 70.93
fs 25.71 50.78 23.51
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STOCHASTIC RESPONSE SURFACE BASED SENSITIVITY ANALYSIS
OF UNCERTAIN PARAMETERS”

Zhang Qiuhu’
(1. School of Civil Engineering, Fuzhou University, Fuzhou

Zhang Xiaohua'
350116, China)
(2. School of Civil Engineering, Hefei University of Technology, Hefei 230009, China)

Fang Shengen'’ Lin Youqin'

Abstract Dynamic and control systems often contain uncertain parameters that may result in uncertain predic-
tions. In the interest of quantifying the effects of parameter uncertainties on response variability, this paper devel-
ops a stochastic response surface based method for the sensitivity analysis of uncertain parameters. Stochastic re-
sponse surfaces were firstly constructed to describe the explicit relationships between uncertain parameters and re-
sponses. Then partial derivations were performed on the mathematical expressions of stochastic response surfaces
in order to obtain sensitivity indices that simultaneously embody the effects of parameter means and standard devi-
ations. Lastly, the developed method has been verified against a numerical cantilever beam containing uncertain
geometric and material parameters. The sensitivity analysis results were compared with those given by the analysis

of variance method.

Key words uncertain parameters, sensitivity analysis, stochastic response surface, sensitivity index,

analysis of variance
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