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Effects of mean stress and its scatter on vibrational
reliability of' structures
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Abstract: Based on traditional structural vibration analysis, the effects of mean stress
and its scatter have been introduced into the vibrational reliability model of structures by use
of Goodman curve/and the interference theory of stress and strength. Combined with other
relative parameters’ ~Scatter, the vibrational reliability model has been established separately
while considering mean stress to be deterministic and stochastic, and the corresponding for-
mulations and procedures for reliability computation have been presented. Compared with
Monte Carlo simulation, the numerical results indicate that the model proposed in this paper
is reasonable and feasible, meanwhile they also indicate that reliability decreased as the mean

stress and/ or its scatter increased.
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Table 1 Vibrational rdiability of structures without mean stress
/Hz
R, R, AR/ %
N (520, 10) N (520, 10) 0.399208 0. 400160 - 0.237905
N (520, 10) N (530, 10) 0.495618 0. 496020 - 0.081045
N (520, 10) N (540, 10) 0.714034 0. 715740 - 0.238355
N (520, 10) N (550, 10) 0.891598 0. 891310 0.032312
N (520, 10) N (560, 10) 0.972859 0. 973110 -0.02579%
N (520, 10) N (570, 10) 0.995457 0. 995490 -0.003315
N (500, 10) W (540,30, 3) 0.999782 0. 999970 -0.018801
N (520, 10) W (540,30, 3) 0.993 665 0. 993800 -0.013584
N (540, 10) W (540,30, 3) 0.837147 0. 835800 0.161163
W (540, 30, 3) N (520, 10) 0.994 545 0. 994580 -0.003519
W (540, 30, 3) W (540,30, 3) 0.351.780 0. 350130 0.471254
W (520, 30, 3) W (540, 30, 3) 0.696234 0. 696640 - 0.058280
2
Table 2 Vibrational reliability of structures with mean stress
/Hz 50MPa 100M Pa
Ry R, AR/ % R R, AR/ %
N (520, 10) N\ (520, 10) 0.350596 .350050 0.155978 0. 298195 0. 298850 - 0.219173
N (520, 10) N (530, 10) 0.448267 .449270 - 0.223251 0. 394995 0. 394200 0.201674
N (520, 10) N (540, 10) 0.677072 .676730 0.050537 0. 631836 0. 630620 0.192826
N (520, 10) N (550, 10) 0.871697 .872690 - 0.113786 0. 845163 0. 846 000 - 0.098936
N (520, 10) N (560, 10) 0. 966020 .966630 - 0.063106 0. 956124 0. 955730 0.041225
N (520, 10) N (570, 10) 0.993996 .994020 - 0.002414 0. 991705 0. 991510 0.019 667
N (500, 10) W (540,30,3) 0.999771 .999980 - 0.020900 0. 999749 0. 999980 - 0.023100
N (520,10) W (540,30,3) 0.991451 .991400 0.005 144 0. 987957 0. 988250 - 0.029 648
N (540, 10) W (540,30,3) 0.809498 .810820 - 0.163045 0. 773592 0. 773410 0.023532
W (540,30,3) N (520,10) 0.992805 .993000 - 0.019637 0. 990143 0. 990580 - 0044116
W (540, 30,3) W (540,30,3) 0.301858 .301060 0.265063 0. 249001 0. 249600 - 0.239984
W (520, 30,3) W (540,30,3) 0.656890 .658250 - 0.206608 0. 608845 0. 608790 0.009034
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Table 3 Vibrational reliability of structures while mean stress obeys normal distribution
/Hz N (100, 10) MPa N (100, 15) MPa
R, R, AR/ % R, R, AR/ %
N (520, 10) N (520, 10) 0.298 125 0.297300 0.277497 0. 298038 0. 299210 - 0.391698
N (520, 10) N (530, 10) 0.394861 0.395130 0.068 079 0. 394695 0. 396460 - 0.445190
N (520, 10) N (540, 10) 0.631615 0. 630650 0.153017 0. 631339 0. 630200 0. 180736
N (520, 10) N (550, 10) 0. 844966 0.844220 0. 088366 0. 844719 0. 845070 - 0.041535
N (520, 10) N (560, 10) 0.956 024 0.956210 0.019452 0. 955899 0. 954 820 0. 113006
N (520, 10) N (570, 10) 0.991675 0.991870 0.019 660 0. 991637 0. 992040 - 0.040623
N (500, 10) W (540,30,3) 0.999748 0.999920 0.017201 0. 999748 0. 999960 - 0.021201
N (520, 10) W (540,30,3) 0.987911 0.988200 0.029 245 0. 987854 0. 988 120 - 0.026920
N (540, 10) W (540,30,3) 0.773357 0.774020 0.085657 0. 773062 0. 773530 - 0.060502
W (540,30,3) N (520,10) 0.990111 0.98959 0.052 648 0. 990071 0. 990500 - 0.043311
W (540, 30,3) W (540,30,3) 0.248957 0.248 890 0.026920 0. 248903 0.-248600 0. 121883
W (520,30,3) W (540,30,3) 0.608615 0.607510 0. 181890 0608327 0. 607270 0. 174058
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