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Study on Seismic Response of Ground Considering Uncertainties of Soil Parameters

— Effect on Seismic Response And Its Efficient Analytical Method —

dew BT MURETTT O ESREEAC
By Masaru KITAURA , Toshikazu IKEMOTO , Masato TSURUGI

This present paper deals with seismic response of ground
considering uncertainties of soil parameters. Fixed values
have been used in the seismic response analysis of the ground
so far, There are , however , randomness in soil parameters
and errors in estimating them, The present paper firstly
examines the effect of the randomness and errors of soil pa-
rameters on the result of the seismic response analysis by
using Monte Calro Simulation, Secondly , the authors suggest
Point Estimate Method is very efficient to analyze the seis-
mic response of the ground considering randomness and errors

of soil parameters.
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Table 1 Soil Data

(CASE2)

Mean of Mean of Shear | Tickness of | Mean of Velocity of
Layer Density (t/m®) | Modulus (tf/m?) | Layer (m) [ Shear Wave (m/sec)

No.1 1.8 3,455 3.6 133.5

No.2 1.9 6,700 4.0 185.9

No.3 1.9 5,957 6.4 175.3

No.4 1.9 7,570 5.6 197.6

Bedrock 2.5 * 63,766 * - 500.0 *
* Data for bedrock are fixed values.
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Table 2 a) (CASE1), Table2b)(CASE2), Table2¢) (CASE3) Rt T A LRVWHIBTHI1E L, BERD R
WY PENOKHEORWI A bh 5, 22T, HBMEHMBFE UTable2c) (CASE3) X Table2d) (CASE4)
FHET AL PENOKER 1 BOCASHOIE) BBBIZRLZoTWD, Z0OZ b, PEMOKEE I EHE
MLV bERLIVECEFEODIZ L XM B, o, PEMUE CASELO X 5 IKER A D RWE EXPEMIL
FEFEOBECREERPEMTESLN, CASE] OLH5ICEEMBEL 25 LPEMIIC KR TPEMIOMENESL
RB2IEBbLID,

T, CANBMUGROEHHEAKRE WSS, PEMMCHSTPEMOBEARWEHIAKR 7 Biabh 55,
Zhizg(l) THRALELSIKPEMI TREEABTATLES ZLZLDbDLELBN D, CASEL RCASES
EBWTHANBEEROTHHEEBNEWEES, BEOEERFEOHEMBEIN%ULENI KERHE
Rolk, 2, BANBREGAROEMERAKREL 2D L., INEOEERZEOHMBEN/DE 25 A
Hh3, ThOEOBHBUATOLEYTHS, CAMBUEROTHFZEEN NSV ERHEMRELRD SR,
HUE LRSS LI BOBBRELOLDOBNEVOT, PEME X ZHMBERKEL 2D, —F. ¥4
MU REOTHEEPRELS AR LSRR L DB OEERFESKRELRDIDOT, KRWICPENC X S48%
BMERNELRL2Z, MSHEBWTZIOLS RBEAAROENZ VO, CASE4R 1 BRI TH D HIZPEMT
bHERBSIEEL2TEMTEI2DLELLLS,

Table2 a) Relative error of amplification by Table2 b) Relative error of amplification by
using PEM2 and PEM3 (CASE1) (%) using PEMZ and PEX3 (CASE2) (%)
COV of G |Method | Mean | S.D. |H.+S.D. COV of G |Method | Mean | S§.D. |M.+S.D.
0.10 PEN2 0.2 2.4 0.8 0.10 PEMZ 4.8 |100.0 0.0
PEM3 0.2 16.1 1.0 PEM3 5.0 81.1 0.8
0.15 PEM2 0.7 14.6 1.8 0.15 PEM2 7.2| 87.5 1.3
PENI 0.2 7.3 0.0 PEMI 7.0 81.3 1.5
0.20 PEM2 1.1 8.8 1.8 0.20 PEN2 10.0 | 32.0 6.0
PEN3 0.2 18.7 1.4 PEN3 8.71 54.1 2.9
0.25 PEM2 1.2 1.7 1.0 0.25 PEM2 13.0 | 14.3 13.1
PEM3 0.7 13.3 2.3 PEN3 g9.1] 33.0 3.7
Table2 ¢) Relative error of amplification by Table2 d) Relative error of amplification by
using PEM2 and PEM3 (CASE3) (%) using PEM2 and PEM3 (CASE4) (%)
COV of G |Method | Mean | §.D. [H.4S.D. GOV of G |Method | Mean S.D. |M.+8.D.
0.10 PEM2 7.7 |123.0 0.3 0.10 PEN2 0.1 3.4 0.5
PEM3 7.5 (109.8 0.8 PEM3 0.2 3.4 0.2
0.15 PEMZ | 11.1 [140.8 0.5 0.15 PEM2 0.5 1.4 0.8
PEM3 10.8 {118.4 1.8 PEM3 0.5 0.0 0.3
0.20 PEN2 16.0 | 77.1 6.9 6.20 PEM2 3.0 17.8 5.6
PEM3 14.0 | 85.3 4.2 PEM3 1.1 5.1 2.0
0.25 PEN2 21.9 9.7 17.5 0.25 PEM2 6.8 | 3.7 12.8
PEM3 15.2 | 56.1 5.4 PEM3 2.7 12.2 4.4
G: Shear modulus M.: Mean S.D.: Standard deviation
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(3) B R Table3 Comparison of required time to
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