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ON THE PROBABILITY DISTRIBUTION OF THE MAXIMUM
STRUCTURAL RESPONSE IN RANDOM VIBRATION

By Hisao GOTO and Hiroyuki KAMEDA

Synopsis

The probability distribution of the maximum structural response to a random
excitation is discussed. An approximate solution for the basic equation is derived, in
which the effect of the correlation between the responses at different instants are taken
into account. The results are discussed in comparison with the so-called Poisson process

approximation and the experimental data obtained from the numerical simulation.
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Fig. 1 Standard Deviation of Structural Response
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Fig. 2 Correlation Coefficient of Structural Resporse
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KIS DEABIII6~1TH B Flov § 2 b= s Y43, BEO L ALLHRS - S IR 5
Xt

FEfERY Fig. 3, Table 11RLt, Fig. 311 OR,7) OERRL Tk, Ko R 2 O
¥ERZE op CTEAT(ELTS D, AR r=0 1, BAIELES Poisson BRIC L - TEDH S BEHY
U 7=2 KN B IEBATROMED DI S WIHED X ) BVELETS 5. ThowhET s,
hu, 7/To, R/os p3REVIZETEOERIIPE {I0D, T, WENEHRTHBIRY, BELV AN
BUEE, £ U TR R 2 L Poisson SBRIC X BELDMENR L EB L5, 1. Ot RS
FT02, LpLASMOHEORMETE, 7 O[T O(R,v) OERIILHLLTHKRTSHY, #
EORKILE L Poisson BREIC L o TUET HHECT, MERHRHSHAME L RVRY, SEHETERV
BEOHEENGINDTHA S Z Libh s,

WiT, ShEDHERRLY $av—va VLB RBHR L RIBT 5o ¥ S 2V - 2 VBT B
FED A TIR T D I BB FAIERL T E 7002, HRATOEBREL, 7=0,2 WThoBaD
EREL D REVEAZRLTED, PR, ) OHOMEIKBREDHTICSH S & 3T, Poisson BRI X
BIELL (r=0) DREERILIMET B /B, ¥ r=2 KOVWTRBE, 7/To=20 KL TEHE
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Fig. 3 (a) Probability Distribution of the Maximum Response (%n=0.05)
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BE: BRECHEN L SR L T2, ChIRHL r/To=5 TIIERELBREDOEI ML IKEL,
MFEREZS O L5 CEVEAREREIRBVIEME L ICI W2 ERRLTH 5, 2HREVEEY
BoledLr 2L hRESFTHE IV, Bl BT DRI REBOCIHAKT 5, Fig. 3 12 case I
T HRBRETH B, case II o CLRABOEENEB LR,

Table 1 (X, HEAIGEOHRE E[R] %

E[R]= S:{l —®(R, )}dR

LDHEHEL, 0o EDLOWTRLALLDTH S, Fig. 3 wiid 23 LEL0ZEHIT Table 1 20T YT
TELH, ARTIXHIZ 7=0,1, 2, Cxi+5 case I, case Il &5+ A EEREY—HELTRL, &
heksdE, r=2HULTIE case [, II X5 E[R)/oz DERINIVOHL, r=1 OFBEIT
case I XD case II Ol =2 OHATHVGHEREY S L T3, LicitioTr=1 2 LT HR, )
DEMEER T 5 BAWIE, case II T X B HAMEENE L,

Table 1 Expected Value E[R]/oz of the Maximum Response
(a) hu=0.05

\\\ 0.5 1.0 f 2.0

+/Ts l
,\\cm 5 20 ] 5 20 | 5 20
o | r,m| zenm | 30w | 233 284 2106 | 2.664
1 | 2609 | 3.0 2.334 |  2.86 , 2043 |  2.647
' it [ 2.472 2.999 2.228 } 2.767 | 2.017 2.581
I ~ 2.472 | 2.993 2.198 { 2.768 ©  1.936 2,550
’ i i 245 | 2980 | 2215 \ 2.758 2,003 | 2.55
" simulation ’ 2.187 | 2.860 , 2116 | 2673 | 1.954 2.387
(b) hs=0.10
\ v 0.5 | 1.0 | 2.0
|
>ﬁ§° 5 20 ] 5 20 5 20
o | u 2585 | 3.075 | 2.372 289 | 2124 | 2.680
I 2.50 | 3.076 | 2349 2890 | 2064 |  2.661
' I 2472 | 3001 | 2.261 !—2.806 Lozom | 2.62
1| 248 | 3002 | 220 | 2802 | 2000 | 260
2 I 2.468 | 2.9 |  2.256 | 279 | 2064 | 2.622
simulation 2188 | 2930 | 196 | 2763 | 1730 |  2.617
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