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Parameter Sensitivity Analysis of Soil Dynamic Equivalent Linear
Model Based on Orthogonal Tests
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Abstract; In response to the non-uniformity of soil materials and the uncertainty of dynamic parame-
ters, based on the orthogonal experimental method and taking a dam as an example, an equivalent li-
near model was used to analyze the sensitivity of equivalent linear model parameters to the vertical seis-
mic peak acceleration and vertical permanent deformation of the dam body. The results indicate that the

parameters k,, n, and A, have significant impacts on the vertical seismic peak acceleration of the dam

max
body, with £, being the most sensitive, followed by n. The parameters k,, k,, and A, have significant
impacts on the vertical permanent deformation of the dam body, with k, being the most sensitive, fo-

llowed by £,.
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Fig. 1 Dam cross section (unit; m)
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Tab.1 Material parameters of Duncan-Chang E-B model

o I p 27Nsd fﬂaﬁi fﬂ%ﬁi R 12!%“}*%% i‘ﬂ%fﬁﬁ WIIRAEE R A
/(g em™) R RZEK 5% REK  HEam  REK, BEAe/(°)  Ae/(°)
HEZEM 1 2.20 0.72 720 0.26 320 0.15 1 080 51.0 9.0
HEFEM 1 2.20 0. 70 500 0.21 250 0.14 750 48.0 8.0
HERUTLN 2.24 0.82 900 0.24 400 0.25 1 800 46.0 6.0
AR 1 2.15 0.74 500 0.27 280 0.10 600 49.0 8.8
AR 2 2.15 0. 80 680 0.32 350 0. 10 1 050 52.0 9.6
=2 EHEEETG RS
Tab. 2 Material parameters of equivalent linear model
e I SHLk, IS Hk, S E n (R /N RBHEH A,
EE | 16. 20 3759 0.38 0.32 0.100
HEZE(R 1 16. 20 3759 0.38 0.32 0. 100
TR 18.63 4 357 0.41 0.33 0.115
MR 1 13.77 3272 0.32 0.35 0. 085
AT 2 13.77 3272 0.32 0.35 0. 085
x3 RETHEMBSH 1ol
Tab. 3 Residual deformation material parameters
RIS Z4L 100
ek ¢,/ % c, s c,/ % cs = sok
HEIEK 1 0.74 043 0 9.55  0.38 §
W%/ 1T 074 043 0 955  0.38 ®]or il
Wk 069 053 0 912 0.35 = ol |
TR 1 0.56 0.42 0 8.25 0. 40
TR 2 0.56  0.42 0 8.25 0. 40 -100F
BT , 52 BT B O AR 40P R 4, HE TR B I
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Fig. 2 Seismic acceleration time history curve
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Fig. 3 Diagram of dam body grid division of barrier dam
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Fig. 4 Partition diagram of dam body of barrier dam
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Tab.4 Value of orthogonal test factor level

=
KY B 28 MBS KBS AL BAHLE
k, k, n v A,
1 14.904 3485.44 0.3248 0.264 0.092
2 18.630 4 356.80 0.4060 0.330 0.115
3 22.356 5228.16 0.4872 0.396 0.138
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Tab. 5 Orthogonal test scheme and test results

B WA VIS, kA
HE L RRSEE RRSEE AR WK RKBIERA,,  (mesT) ZB/em
Al 1 2 3 1 2 2.83 47. 14
A2 1 1 1 1 1 3.53 45.31
A3 1 1 2 3 1 4.57 46. 14
A4 1 3 1 2 3 2.87 47.16
A5 1 3 2 1 2 2.73 46. 74
A6 1 1 3 2 1 4.39 46.59
A7 1 1 1 1 1 3.53 45.31
A8 1 2 1 3 3 2.71 47.30
A9 2 2 2 2 1 2.70 47.34
A10 2 1 3 1 3 4. 80 46.27
All 2 3 1 1 1 2.60 47.07
Al12 2 1 1 3 2 3.92 45. 42
A13 3 3 3 3 1 2.54 46. 17
Al4 3 1 2 1 3 4.48 45. 66
Al15 3 1 1 2 2 3.87 45.10
Al6 3 2 1 1 1 2.86 46.73
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Fig. 5 Vertical peak acceleration (unit; m/s”)
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Fig. 6 Vertical permanent deformation (unit; m)
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Tab. 6 Range analysis results of factors affecting the peak vertical acceleration

TH K- RIS Hk, RISH k, KRS H HEL/N A AL A,
1 27.16 33.09 25.90 27.36 26.72
K, 2 14. 03 11. 11 14. 47 13. 83 13.35
3 13.74 10.73 14. 56 13.74 14. 86
1 3.40 4.14 3.24 3.42 3.34
K, 2 3.51 2.78 3.62 3.46 3.34
3 3.44 2. 68 3.64 3.43 3.71
K 2 1 3 2 3
R, 0.11 1.45 0.40 0.04 0.38
BRI RN Ey>n>A,, >k >0
FRT7 BEAATHEZMERREDTESR
Tab.7 Range analysis results of factors affecting vertical permanent deformation
I K- KBk, RBBHE KBRSl THFA L v BRMEH A,
1 371 366 369 370 370
K, 2 186 188 185 186 184
3 183 187 186 185 186
1 46. 4 45.7 46.2 46.2 46.3
K, 2 46.5 47.1 46.4 46. 6 46. 1
3 45.9 46.7 46.5 46.2 46.6
AEKP 2 2 3 2 3
R 0.56 1.38 0.34 0.34 0.45
U K NHEF ky>k >A,, >v0=n
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Fig. 7 Comparison results of sensitivity of various experimental

indicators parameters for weir dam
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