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Abstract

Based on fluid-solid coupling element, long-period seismic waves and common waves were se-
lected for seismic responses analysis of typical deep saturated soil covering layers, and dynamic
transient responses of fluid-saturated two-phase porous media were discussed. The result shows
that, comparing with common waves excitation, the acceleration and displacement response were
increased when under long-period seismic waves excitation. The shallower buried depth may lead
in the higher pore water pressure ratio, which was also affected by the magnitude of excitation,
duration time and seismic energy distribution.
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Table 1. Material parameters of deep soil layer site
% 1 #ERBEGMTENNESH

HE LA RIUER L /gﬁﬁ BRI cpea 9 () v kims?
1 FitEL 0 3 1900 110 10 238 0.33 15x10°
2 T Te TR I G 3 7 1750 190 15.6 14 0.35 15x10°
3 TRV R L 10 10 1750 170 13.4 12 0.38 15x107°
4 FitL 20 5 1820 160 10 238 0.30 58x107
5 kL 25 5 2000 180 26 223 0.30 12x10°
6 i 30 15 1920 250 0 34 0.28 1.2x10°
7 R SR 45 30 1900 230 10 25 0.33 58x107
8 gi. . b 75 20 1950 320 0 32 0.28 6.0x107°
9 FitL 95 15 2000 388 10 238 0.33 58x107
10 TR, MR 110 30 2020 350 0 35 0.28 23x10™*
11 it 140 30 2040 380 26 28 0.35 1.2x10°®
12 TR, MR 170 60 2060 400 0 35 0.28 1.8x10™
13 it 230 30 2080 430 26 28 0.35 1.2x10°®
14 N iR 260 20 2100 520 0 33 0.28 23x10°
15 B 280 — — — — — — —
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Table 2. Seismic wave records selected
2 2. MHATER BB ERIDR

HhE 2R e 1] M1z 8 PGA (gal) Fri ()
Imperial Valley 1940/5/18 El Centro #9 341.695 53.73
Kern Country 1952/7/21 Taft, Lincoln School 175.9 54.40
Loma Prieta 1989/10/18 Upper Crystal Springs Res 84.782 40.00
Chi-Chi,Taiwan 1999/9/21 Taichung, TCU085 63 75.00
Tokachi-oki 2003/9/26 Asahi, HKD031 33.84 132.00
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Figure 1. Acceleration response spectrum of seismic wave records selected
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Figure 2. Comparison result of PGA
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Table 3. Amplitude of seismic responses of site surface
3. it R R Mt RARIEE
IR [ E (gal) KA (cm)
ARSI PAAHTRLAIA 5 FAHA PRI S
El Centro 78.98 80.20 6.64 7.06
Taft 59.58 72.18 4.68 5.12
Loma Prieta 103.44 117.17 15.69 16.56
Chi-Chi 81.16 94.06 14.75 15.76
Tokachi-oki 117.15 124.62 21.48 22.56
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Figure 3. Comparison result of time-history curves of pore water pressure ratio
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Figure 4. Comparison result of time-history curves of pore water pressure ratio
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