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ABSTRACT

The purpose of this study presented herein is to obtain the integral three dimensional subsurface
structure of Lanyang Plain using the combination of the subsurface data inferred from geophysicist’s
perspective and the detailed boring log data close to ground surface from civil engineer’s perspective.
The geophysicists and civil engineers use different methodologies to estimate the subsurface structure,
and each of these methodologies has its advantages. Therefore, this study selects the excellent results
from the two fields and then combines them to provide a more comprehensive picture of the subsurface
structure of Lanyang Plain. This study employs the S-wave velocity measurements from nine survey
stations within the Lanyang Plain (Hwang, 2003) and the digital boundary of Lanyang Plain based on
the Ilan County geologic map published by the Central Geological Survey, utilizing a
three-dimensional cartography software to establish the subsurface structure of Lanyang Plain. The
findings confirmed that the strata of Lanyang Plain can be divided into three layers from the top down,
namely Alluvium layer, Pleistocene layer, and Lushan Formation layer, respectively. However, the
above mentioned methodology is only capable of providing rough-cut subsurface layer information
instead of detailed one, in particular for the surface layer. On the other hand, civil engineers can simply
explore the surface layer close to the ground level due to machinery capacity and expense limit. In this
study, we collect hundreds of representative boring data within the Lanyang Plain and combine the
subsurface structure of Lanyang Plain obtained by geophysicist’s method to provide a clear picture of
the subsurface structure of Lanyang Plain. The findings of this study can be applied to the field of
engineering disaster reduction, such as the calculation for the ground response subject to earthquake
using the SHAKE computer program and the evaluation of the safety of buildings in a seismic event.

Keywords: Lanyang Plain, Three dimensional subsurface, Boring logs, S-wave velocity, Geophysicist,

Civil engineer
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#1 B FRAEET G E (FEE > 2003)
T2 KE (F) BE (F)
A 121.78942 2481372
B 121.79092 24.78258
C 121.80172 24.74242
D 121.80850 24.68961
E 121.80200 24.64664
F 121.75064 24.78331
G 121.78233 24.73928
H 121.77911 24.71033
I 121.73247 24.69864
F2 ZWEERE S FORERENREER (FEE > 2003)
T S — Y T
e Depth Vs Depth Vs
(km) (km/s) (km) (km/s)
A 0.065 0.40 0.70 0.675 0.98 1.75
B 0.055 0.49 0.64 0.575 0.66 1.40
C 0.090 0.33 0.46 0.801 0.90 1.42
D 0.100 0.49 0.91 0.520 0.80 1.54
E 0.100 0.56 0.71 0.530 1.17 1.64
F 0.045 0.25 0.50 0.525 1.14 1.63
G 0.065 0.58 0.59 0.575 0.77 1.50
H 0.095 0.45 0.80 0.715 1.21 1.84
I 0.070 0.51 0.58 0.540 1.08 2.10
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(km) (km/s) (km) (km/s) (km) (km/s)
A 0.065 0.22 0.61 0.81 1.00 1 2.05
B 0.055 0.20 0.52 0.65 0.90 1 1.71
C 0.090 0.22 0.72 0.76 0.70 1 1.91
D 0.100 0.25 0.42 0.69 0.90 1 1.88
E 0.100 0.35 0.43 0.92 0.951 2.26
F 0.045 0.17 0.48 0.76 0.90 1 1.88
G 0.065 0.22 0.51 0.66 0.90 1 1.70
H 0.095 0.24 0.62 0.87 0.70 1 2.33
I 0.070 0.22 0.47 0.86 0.90 1 2.14
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6 HEMEILAD [anB038 5 B E R
YEE | SPT- USCS +- 15 Gravel Sand Silt Clay BT | k& | WIR | B
(m) N i (%) | (%) | (%) | (%) | @m)) | (%) | (%) | f&#
AR
1.5 1.5 ML 0 9 76 15 1.85 29 - NP
¥t
3.0 9 SM 0 87 12 1 1.93 21 - NP
1A
4.5 10 SM 0 81 19 0 1.84 22 - NP
i

6.0 29 SM 43 39 17 1 2.01 9 - NP
7.5 - - - - - - - - - -
9.0 4 CL 0 3 45 52 1.70 37 38 15
10.5 7 CL ¥ 8 0 2 63 35 1.81 31 33 11
12.0 11 ML it 0 47 50 3 1.65 24 - NP
13.5 17 SM 2 78 17 3 2.05 13 - NP
15.0 6 CL 0 2 71 27 1.89 35 41 18
16.5 6 ML 0 6 84 10 1.75 29 - NP
18.0 5 ML 0 48 49 3 1.46 36 - NP
19.5 6 ML 0 4 86 10 1.80 30 - NP
21.0 7 ML 0 7 87 6 1.77 32 - NP
22.5 7 CL 0 7 80 13 1.81 28 48 26
24.0 9 ML 0 2 86 12 1.78 32 48 12
25.5 9 ML WE 0 1 72 27 1.88 33 - NP
27.0 10 ML ¥t 0 7 77 16 1.90 29 - NP
28.5 9 ML 0 2 66 32 1.79 31 - NP
30.0 12 ML 0 37 61 2 1.77 30 - NP
31.5 13 SM 0 68 30 2 1.67 21 - NP
33.0 12 ML 0 1 67 32 1.89 29 36 7
34.5 11 ML 0 1 69 30 1.80 32 31 6
36.0 19 ML 0 5 65 30 1.88 30 - NP
37.5 11 CL e 0 2 68 30 1.79 33 40 16
40.0 14 CL it 0 1 7 92 1.61 39 44 19
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