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Abstract: Based on the accelerations recorded from two downhole arrays instrumented by the Caltrans/CDMG project, the site
amplification effects of deep liquefiable soil deposits are analyzed in both time and frequency domains, and several important
features of the wave propagation from the bedrock to the overlying soil layers are observed: (1) The depth of soil deposit affects
the site amplification considerably, and large part of the amplification occurs in the near-surface zone within the depth of 20~30
m; (2) The amplification differs from one to another direction, and the difference between the horizontal and vertical shakings is
significant; (3) The amplification occurs when the input bedrock motion is small, while the de-amplification effects are
observed when the bedrock input motion is large enough; (4) The amplification is frequency dependent, and the deep deposits
amplify the bedrock ground motion in a wide frequency band. The underlying mechanisms are preliminarily analyzed. The
simplified function accounting for the impedance contrast amplification and thickness attenuation effects is proposed based on
the plane wave assumptions, and the parameters are improved for the quarter wave length method. The amplification ratios are
predicted for all four events in conjunction with "free-surface effect", where the predictions are found in good agreement with
the observations either in time or frequency domain. The present study provides a theoretical basis and simplified method for
estimating the ground motions for liquefaction evaluation and seismic design of deep liquefiable soil deposits.
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Fig. 1 Soil profile and wave velocities of Treasure Island



1284 a

# £ T B % ik

2017 4¢

La Cienegafs; TR I & B0 < s 4 % (1-10)
B S 524703, HREGEH26 m, A4k (34.036°N,
118.378°W) , Hu R/KAAMELLF9.1 m, 7£0, 18,
1001252 mLANREAE T = mRE . Zgth
I HZR30 mpN - B VTR (LR B P 354
1.99 g/em®) , 30 miRSE LR ONIEEAIDTR, Q5.
JAUR B P RRAE (MR35 B 118 2.09 glem®) P2,
A R T L2, M 230 miR B T34 B s 241
nv/s, IREE100 mAb Y1) #E 650 m/s. La Cienega
GRS 7+ E U E E 5 T Treasure Island & [,
R LZE . ZE PR FER: 19994
Hector Minedh i, & A7E ZEIE 5 ¥0 I ) izt B [X 5
20014 M Beverly HillsHh i , WA INEE B A, R
PN G b 4R R AR BV LR

K3 (a), (b)) 5l4s H T Treasure Island & [£990817
HFELEL W IE (0.5~46 Hz) &V G 1 = [a) I i

0 r T
0t BEB+
L BEBL
401 i
é 60 - BEH L
® 8ol 7=
ool BED+
I
120 B E b1
140 Bt

1 1 1 1 1
0 400 800 1200 1600 2000 2400
HﬁVsﬁVpl(m-s’l)

2 La Cienega B FFhFLATIRE SRS E

Fig. 2 Soil profile and wave velocities of La Cienega
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