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Abstract: The seismic response law of engineering structures is closely related to the characteristics of
ground motion. To examine the influence of ground motion characteristics on the seismic response and

damping effect of the pile foundation-structure system with a viscous damper in the liquefiable field,
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24 ground motions with different characteristics were selected. Nonlinear time history analyses were

carried out on the numerical model of the pile foundation-structure system with a viscous damper in the

liquefiable field. The results show that the seismic response of the structure under near-field pulsed

ground motion is larger than that under far-field ground motion and near-field non-pulsed ground mo-

tion. Under the action of near-field pulsed ground motion, the damping effect of the velocity-type vis-

cous damper is fully exerted. Given the same amplitude, the peak ground motion velocity has the most

significant correlation with the seismic response of damping structures in liquefiable fields, which can

be used as the main evaluation index for seismic response of damping structures in liquefiable fields.

The research results have important theoretical and practical significance for the damping design of vis-

cous dampers in liquefiable fields.

Keywords: liquefiable field; viscous damper; ground motion characteristic; seismic performance; cor-

relation
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Table 1 Ground motion parameters
Wi 4 B sy PR l{igiﬂ - W )2 PGY{/ T,/ T,/ Dsos/
&S| #i/km  (mes ') s $ s
1-1 CHYO019 FF 7.62  50.53  0.18 0.24 0.53  39.07
1-2 CHYO062 FF 7.62  57.50  0.15 0.34 0.54  33.95
Chi-Chi, 1-3 CHYO010 NF-NP 7.62 19.96  0.28 0.44 0.59  29.81
Taiwan 14 CHY029 NF-NP 7.62 10.96  0.24 0.46 0.88  32.28
1-5 TCUO76 NE-P 7.62 2.76  0.30 0.34 0.50  29.53
1-6 TCUO075 NEF-P 7.62 0.91  0.66 0.36 0.78  26.89
2-1 Victoria FF 6.53  31.92 0.11 0.28 0.35  34.34
2-2 Superstition Mtn Camera FF 6.53 24.61 0.09 0.14 0.27 11.60
Imperial 2-3 Calexico Fire Station NF-NP 6.53 10.45  0.16 0.36 0.44 11.04
Valley-06 2-4 Chihuahua NF-NP 6.53 7.29  0.18 0.26 0.58  20.57
275 El Centro-Meloland Geot. Array NF-P 6.53 0.07  0.46 0.66 1.06 8.22
2-6 El Centro Differential Array NE-P 6.53 5.09  0.36 0.18 0.62 11.90
3-1 Hayward-BART Sta FF 6.93  54.15  0.18 0.16 0.54 10.95
32 APEEL 3E Hayward CSUH FF 6.93 52.53 0.16 0.30 0.54 17.46
Loma 3-3 Corralitos NF-NP 6.93 3.85  0.17 0.30 0.48 6.86
Prieta 34 Gilroy Array #4 NF-NP 6.93  14.34  0.19 0.44 0.60  13.87
375 Los Gatos-Lexington Dam NEF-P 6.93 5.02 0.39 1.02 0.89 4.33
36 Gilroy-Historic Bldg. NF-P 6.93 10.97  0.33 0.42 0.80 8.92
4-1 LA-Century City CC North FF 6.69 2341  0.16 0.20 0.51 13.18
4-2 LA-Saturn St FF 6.69  27.01 0.16 0.14 0.47 11.56
Northridge 4-3 Pacoima Dam (downstr) NF-NP 6.69 7.01  0.21 0.40 0.46 4.34
-01 4-4 LA-Sepulveda VA Hospital NF-NP 6.69 844  0.21 0.66 0.60 8.21
4-5 Sylmar-Olive View Med FF NF-P 6.69 5.30  0.26 0.52 0.79 6.80
4-6 Jensen Filter Plant NF-P 6.69 543  0.54 1.02 1.31 12.53

510



Ji /s
(a) ML b Eh s B e R
Lo No.1-5
s
08 No2s

No3s
== Noas
' No.4-5

IR /g

JAH /s
() 457 Mok ek 7 Bl o e o v
1 MR &l ik

Fig.1 Acceleration response spectra for the ground motions (with a 5% damping ratio)
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Table 2 Parameters of the sand constitutive model™"
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AHAE e 45 581 por /() 29 27
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Fig.4 Finite element numerical modeling
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Fig.16 Relationship between ground motion parameters and peak bending moments of the pile
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Fig.17 Relationship between ground motion parameters and maximum restoring forces of viscous dampers
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