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ABSTRACT

After the National Highway No. 5, the Taipei-Ilan Expressway, began to serve on June 16th, 2006,
a lot of construction projects in Ilan area have been launched. The geological condition and soil
characteristic of Ilan area are thus worthy to study in detail. Ilan area, on the geological point of view,
can be divided into the Snow Mountain Range, the Central Mountain Range, and the Lanyang Plain
Area. The Snow Mountain Range, which is located in the northwest region of Ilan County, consists of
Hsitsun Formation, Szeleng Sandstone, Kangkou Formation, and Tatungshan Formation. The Central
Mountain Range in the southern region of Ilan County consists of Hsitsun Formation, Lushan
Formation, Tananao Schist, and NanSuao Formation. The Lanyang Plain Area based on the Lanyang
River alluvial deposit is mainly composed of clay, silt, sand, and gravel.

This study is carried out by collecting the Ilan area’s boring data and followed by performing
statistical analysis. The results are compared with the associated studies in order to explore the soil
characteristic of surface layers for the study area. Research results show that the subsurface deposits of
the Lanyang Plain mainly are structured with the silty sand layer and the silt/clay layer of alluvial
deposition. The particle size distribution of sand layer is quite uniform while the SPT-N value is fairly
low. Therefore, the density of the sand strata should be in loose to medium condition, the water table
very close to the ground surface as well. As a result, it is necessary to consider for prevention of
earthquake and soil liquefaction disaster. Besides, Toucheng area, Jiaosi area, Ilan-Jhuangwei area,
Waujie area, Western Lotong-Dongshan area, Eastern Lotong-Dongshan area, and Suao area have weak
clay layers, which are likely accompanied with consolidation settlement due to the loadings come from
the new structures. The Ilan area is bound to develop rapidly in the near future. Therefore, the study on
geological condition and soil characteristic of Ilan area is supportive for the construction projects, the
geological disaster prevention, and the land use purpose. The proposed preliminary result of this study
is considered to make the first move for the associated study.

Keywords: Ilan, Lanyang Plain, Geotechnical engineering zone, Geological condition, Soil

characteristic, Soil liquefaction, Consolidation settlement.
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ARl 0.64 | 0.74 1.30 0.20 0.36 1.11 02 | — - 0.06 [0.02

FAf! B
50 | 25.00 | 20.44 11.76 64.57 21.62 1.92 | 1645 - NP 2.28 |2.66
L[ SM|giefp | 7.07 | 116 11.86 0.61 10.26 0.82 457 — - 0.18 |0.01
AR gl 028 | 0.06 1.01 0.01 0.47 0.43 028 | — - 0.08 [0.00

il AL

50 [ 10.22 | 4.69 0.13 10.78 65.51 23.15 | 34.78 31.11 12.54 | 1.88 |2.69
I [ML/CL | | 649 | 258 0.35 11.52 9.53 11.46 5.6 8.66 471 | 021 [0.04
e e 064 | 0.55 2.64 1.07 0.15 0.50 0.17 0.27 038 | 0.11 [0.01
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%o 1 HREE D S LA TG

s P | g | W [SPIN[ROB 0 AR AR A ;‘}jﬁg e R s L
i 55 (m) | @ (%) (%) (%) (%) | FE@)| (%) (%) | Wm3)
TSl | 10.18 | 12.18 505 | 6461 25.51 320 | 2460 | — NP 202 [2.65
2| SM|gEfpE | 757 | 971 8.50 8.80 10.92 250 | 614 | — — 020 [0.05
AR | 074 | 0.80 1.68 0.14 043 078 | 025 | -— — 0.10 {0.02
TSl | 6.65 | 8.81 000 | 2994 | 5801 1092 | 3005 | 33.83 1153 | 1.93 |2.69
3 | ML/CL |#¥frp | 4.05 | 3.87 0.00 8.78 7.10 487 | 421 7.79 457 | 0.18 [0.04
AR | 061 | 044 0.00 0.29 0.12 045 | 0.14 0.23 040 | 0.09 |0.01
TSl | 8.41 | 1632 655 | 6881 23.19 224 | 2406 — NP 200 [2.65
4| SM |dguEf | 521 | 7.80 [ 10.15 5.8 8.08 258 | 445 | — — 020 [0.04
AR | 062 | 048 1.55 0.08 0.35 116 | 018| — — 0.10 [0.01
RATN ¥ [N E
TSl | 12.34 | 477 0.00 724 | 6638 | 2643 | 3574 | 37.83 1561 | 1.85 |2.69
1 [ML/CL 657 | 2.67 0.00 4.6 5.44 805 | 485 4.37 291 | 0.15 |0.03
053 | 0.56 0.00 0.59 0.08 030 [ 0.14 0.12 0.19 | 0.08 [0.01
797 | 11.30 453 | 7438 | 2098 013 | 2495 | - NP 197 |2.66
2 | sMm 422 | 746 9.05 13.69 7.41 025 | 547 - — 0.15 |0.06
053 | 0.66 2.00 0.18 0.35 200 [ 02| - — 0.07 {0.02
8.83 | 10.06 000 | 2230 | 61.00 1670 | 3263 | 39.66 17.60 | 1.92 [2.70
3 | ML/CL 4| 70| - — — — 6.98 3.85 3.80 | 0.13 |0.03
053 | 070 | — — — — 021 0.10 022 | 007 [0.01
700 | 900 | — — — — 215 — NP 1.92 |2.67
4 | sMm 113 [ 283 - — — — 049 | — — 0.01 [0.00
016 | 031 | — — — — 002 | - — 0.01 {0.00
I RE B
TSl | 25.35 | 16.54 006 | 87.92 11.38 069 | 248 | - NP 1.95 |2.67
L[ SM|dgifrps | 13.48 | 5.56 0.17 430 3.99 056 | 400| - — 0.06 0.01
Al e 053 | 034 3.00 0.05 0.35 082 | 016| - — 0.03 {0.00
il
TSl | 9.71 [ 18.61 1927 | 6147 13.85 475 | 1628 | — NP 211 {267
L[ SM[dgiefp | 571 | 12.62 12.55 10.61 5.99 723 | 539 | — — 0.22 {0.02
AR | 059 | 068 0.65 0.17 043 152 033| - — 0.10 [0.01
TSl | 1344 | 4.83 0.00 3.00 | 7205 | 2410 | 4031 38.12 1403 | 1.86 |2.69
2 | ML/CL | #¥ (% | 10.19 | 2.46 0.00 2.83 0.07 410 | 7.05 2.58 188 | 0.29 [0.02
e | 076 | 051 0.00 0.94 0.00 017 | 017 0.07 0.13 | 0.16 |0.01
TSl | 5.46 | 28.87 500 | 67.00 | 2200 600 | 1798 | -— NP 2.14 |2.66
3| SM [ | 546 (1559 | — — — — 812 | — — 0.17 {0.01
AR [ 100 | 054 | — — — — 045 | — — 0.08 |0.01
FIIR L 9B
TSl | 1630 [ 49.84 | 5135 | 41.88 4.53 260 | 830 | - NP 2.10 {2.70
1 |GP-GM 3.77 | 28.59 6.49 3.34 291 225 | 281 — — 0.16 [0.05
023 | 057 0.13 0.08 0.64 087 031 - — 0.08 {0.02
398 | 6.88 0.35 1150 | 5320 | 3500 | 3185 | 3670 1542 | 201 [2.70
2 | ML/CL 237 | 2.90 0.49 3.96 2.12 141 | 339 2.61 535 | 024 [0.02
0.60 | 0.42 141 0.34 0.04 004 | 011 0.07 035 | 0.12 001
650 | 44.15 | 5440 | 40.50 225 290 | 1000 | — NP 1.98 |2.74
3| GW 0.14 | 2.62 0.14 141 0.35 156 | 156 | — — 0.19 10.00
0.02 | 0.06 0.00 0.03 0.16 054 | 015 - — 0.10 {0.00
St ¥
TSl | 1313 [ 4248 | 5082 | 3565 14.65 105 | 92| — NP 211 {267
L[ GM [fgeefrps | 8.86 | 29.93 17.43 10.71 10.02 088 | 401 | -— — 0.24 {0.02
e | 068 | 070 0.34 0.30 0.68 083 | 041 -— — 0.11 [0.01

12




i AR ST BEE5Y I, 1-16 1L 2009 F 3 F]
Bulletin of College of Engineering, National Ilan University, NO. 5, P. 1-16, Mar. 2009

* 2 HEME -2 E

G B
TEET o S EE ] PR R —
ol | gy [T |pe]  RERIER g | PireEEe
LR i cu c ¢ ¢ ¢! c ¢ ¢ ¢! P
(kefern’) | (kefem?) | () | Gegrem) | ¢8) | kerent | ¢8) | kerermy | %) | & | O | egremd
T [ ss1| 0 — -1 - — -1 - -1-1 -
1 [ML/CL 3.61 — — — — — — — — — — | = —
: 0.65 — — — — — — — — — — | = —
Ty Izlfl 14.67 0.19 0.10 129.601 0.00 [35.30] 1.62 ]24.001 0.50 [33.50 — | — —
2 | osM [ERpE] e[ - — -1 = 11 -1 -"Tou 23| =[] -
gl R 0.46 — — — — — — — 0.28 0081 — | — —
TEE
@ 1—3@ 4.50 — 0.07 129.45( 0.05 [32.20 — — — — 10.19{0.03 0.80
1|MucL [EEEpE 0| — -1 — T-1T -~ T-1T -~ 1T-"17-1T-T -
@R 0 038 | — — 11 - -1 - 1-1 - 1 -1-1-1 -
@ 1—3@ 25.22 — 0.12 132.85( 0.00 33.0 0.16 [21.45] 0.08 [30.34]10.60{0.27 1.88
2 SM @‘}Iﬂ% 18.67 — 0.12 2.39 — — 0.04 2.83 0.04 3.91 10.5710.32 0.53
gl R 0.74 — 0.94 0.07 — — 0.26 0.13 0.48 0.13 10.95]1.17 0.28
AR
@ 1—3@ 4.39 0.23 0.16 121.931 0.07 [28.70] 0.46 ]15.02] 0.28 [25.2410.27]10.05 1.82
ML [ | 257 010 | 024 [596] 003 [536] 076 [8.14] 055 [6.14 [0.12[0.05] 0.3
Agl R 0.59 0.45 1.51 0.27 0.43 0.19 1.67 0.54 1.99 0.24 10.43]11.01 0.45
@ 1—3@ 13.45 0.29 0.34 127.011 0.19 [30.36] 034 |17.83] 0.11 {30.9010.38]0.27 3.70
2 SM @‘}Iﬂ% 7.26 0.12 0.64 |11.21] 0.58 4.52 0.14 4.74 0.10 2.0510.17]0.33 1.56
gl R 0.54 0.42 1.88 0.42 2.96 0.15 0.42 0.27 0.92 0.07 10.46]1.25 0.42
@ 1—3@ 9.51 0.53 0.12 |15.15 — — 0.19 {20.10] 0.06 29.7810.27{0.05 2.14
3 | ML/CL @‘}Iﬂ% 5.92 0.26 0.02 ]21.28 — — 0.13 4.48 0.09 1.97 10.0910.04 1.30
gl R 0.62 0.50 0.18 1.40 — — 0.65 0.22 1.47 0.07 10.3210.74 0.61
@ 1—3@ 20.00 — — — — — — — 0.05 134.87{0.2510.05 3.50
4| sy ] o [ — — =17 = 1-1 = 171000 Jos]-]-] on
BE T 046 | — - - - - - — | 173 Joor|—|—| 020
i [ 143 — - -1 =-T1-T=-1T-1T-=-"1T-1T-1T-1 -
5 |MucL (e | 634 | - — -1 —17-T7T —1-1T -—T1T-T-T-T -
BE 0 045 | — 11 - -1 - 1-1 - 1 -1-1-1 -
1B
@ 1—3@ 5.53 0.26 0.39 119.531 0.02 [30.85] 0.19 |14.22] 0.08 [24.8110.28]0.03 1.23
1 [ML/CL 3.87 0.07 0.37 9.86 0.03 3.54 0.08 3.22 0.05 4.15 10.05]0.01 0.66
0.70 0.28 0.95 0.50 2.00 0.11 0.42 0.23 0.58 0.17 10.1910.47 0.54
@ 1—3@ 17.25 0.78 0.11 127.791 0.02 [30.96] 0.75 122.101 0.04 [33.2010.43]10.03 1.70
2 SM T@%Iﬂ% 9.46 0.50 0.08 4.45 0.03 2.29 — — 0.02 2.8310.3910.02 0.70
Agfel TR 0.55 0.65 0.76 0.16 1.48 0.07 — — 0.61 0.09 10.9210.65 0.41
@ 1—3@ 15.28 1.42 — — — — 0.26 [17.60] 0.10 [30.70]0.09{0.03 0.08
3 | ML/CL @‘}Iﬂ% 9.65 2.60 — — — — 0.34 [18.40] 0.18 130.25]10.09{0.02 2.40
gl EET 0.63 1.66 — — — — 0.11 1.13 0.11 0.64 1 — 10.02 2.26
T | 33| - — -1 —1-1 -—1-1T - 1-1-1-1T -
4| sv [EEpE] 0| — 11 - -1 - 1-1 - 1 -1-1-1 -
TN LT - — 11 - -1 - 1-1 - 1 -1-1-1 -
e
jifﬁl'z!fl 20.44 — — — — — 0.47 (23.33] 030 [31.50] — | — —
1| osv [EERE| 16| - — 11 - -1 - 1-1 - 1 -1-1-1 -
BE 0 006 | — 11 - -1 - 1-1 - 1 -1-1-1 -
SR % {1 [
@ 1—3@ 4.69 0.41 0.12 119.92]1 0.03 [34.90] 0.28 ]16.31] 0.06 [29.2610.28]0.05 1.84
I|MUCL [ | 258 [ 028 [ 007 [1139] 002 [121] 027 [412] 003 [3.88[0.09[0.05] 0.54
Agdel R 0.55 0.70 0.54 0.57 0.58 0.03 0.98 0.25 0.53 0.13 10.3210.84 0.29
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(keferm?) | Gl | () | (egrent) | (%) | kerer) | () | qegreny | 8 | & | € | egrem)
3\1“3@ 12.18 — 0.34 129.74]1 0.05 [32.64] 0.00 ]29.001 9.98 [33.43] — | — —
2| oM [geeEppE] o [ - 041 [136] 005 [392] = =1 = T1T-T1-1-1 -
Aghfel (R 0.80 — 1.21 0.05 1.12 0.12 — — — — — | = —
@ 53@ 8.81 0.44 0.16 120.001 0.03 [32.50 — — — — 10.27]0.04 1.49
3 | ML/CL ﬁ“ﬂfgl}ﬁi% 3.87 0.04 0.06 3.54 — — — — — — — | — 1.29
gl TR 0.44 0.10 0.35 0.18 — — — — — — — | — 0.86
@ 53@ 16.32 — — — — — 0.12 [24.70] 0.01 [32.20]0.20{0.07 1.80
4| sv [EeEpE] 7s0] - — -1 - =1 - =1 - =111 =
B 048 | — -1 - -1 - =1 = 1111 =
RATN ¥ |G
@ 53@ 4.77 0.18 0.11 16.45( 0.06 ]31.63| 0.27 [18.07( 0.05 1]30.50{0.3110.92 2.35
ML [ | 267 [ 007 [ 003 [o78] 004 [214] 009 [657] — | — [ooo[t26] 077
gl R 0.56 0.40 0.24 0.05 0.73 0.07 0.32 0.36 — — 10.29(1.36 0.33
@ 53@ 11.30 — — — 0.01 134.70 — — — — 10.21{0.02 2.00
2 | v [BERE] 746 | - — -1 - =1 - =1 - =111 =
BRG] 066 | — -1 - =1 - =1 - =111 =
@ 53@ 10.06 0.07 — — 0.01 134.701 0.16 [20.70f 0.05 129.10{0.5010.09 1.75
3 | ML/CL T?LEI}TEQ 7.02 — — — — — 0.05 4.10 0.00 1.98 10.11]0.00 0.35
Agfel R 0.70 — — — — — 0.20 0.20 0.00 0.07 10.2210.04 0.20
3\1“3@ 9.00 0.24 — — — — — — — — — | = —
4| sv [EERE| 283 | - — -1 - =1 - =1 - =111 =
B 031 | — -1 - =1 - =1 - =111 =
YR B
@ 53@ 16.54 0.15 — — 0.08 132.301 0.85 [26.82 0.19 ]34.86{0.1110.01 2.17
1 SM T@ﬁgl}ﬁi% 5.56 — — — 0.04 1.28 0.24 5.63 0.21 0.82 10.0110.00 0.76
Agfel TR 0.34 — — — 0.46 0.04 0.28 0.21 1.12 0.02 10.07]0.20 0.35
G
3\1“3@ 18.61 — — — 0.07 150.45 — — 0.00 3650 — | — —
1 SM 12.62 — — — 0.01 3.32 — — — — — | = —
0.68 — — — 0.2 0.07 — — — — — | = —
3\1“3@ 4.83 0.28 — — — — 0.00 14.9 0.14 1911 — | — —
2 |MuCL [EaEE] 246 | — - 1 - 1T 11T -"1T-1T-"11%=
B 051 | — -1 - =1 - =1 - =111 =
T | 887 | — - -7 =—1-1T =-1-T -=-1-T-T-T -
3| sv [EERE | 59 | — — -1 - =1 - =1 - =111 =
BRG] 054 | — -1 - =1 - =1 = I =1—1—-1 =
FIIR L 9B
@ 53@ 49.84 — — — 0.18 134.501 1.38 [13.80f 0.60 ]28.40{0.1110.01 2.18
1 |GP-GM [z | 2859 | — - -1 = 1-1 —1-"1-="1"lo04f000] 069
Agdel TR 0.57 — — — — — — — — — 10.35(0.07 0.32
@ 53@ 6.88 — — — — — — — — — 10.2210.04 2.40
2 |MLCL [ [ 290 [ — - -1 = 1T-1-=1-1 - 1= loot]ooo] o028
Agdel TR 0.42 — — — — — — — — — 10.03{0.02 0.12
@ 53@ 44.15 — — — — — — — — — 10.08{0.02 3.00
3| ow [BEpE] 20| - — -1 - =1 - =1 - =111 =
B 006 — -1 - =1 - =1 - =111 =
S R
3\1“3@ 42.48 — — — 0.00 132.10 — — — — — | = —
1| ov [EEpE 99| — -1 - =1 - =1 - =111 =
B 070 | — — -1 - =1 - =1 - =111 =

14




T dr SR T BRTSTTO, 1416 11,2009 F 3 7]
Bulletin of College of Engineering, National Ilan University, NO. 5, P. 1-16, Mar. 2009

7 0 7 14 Kilometers
e

1 E AR T I 35

10 0 10 20 ‘ Kilometers

2 H HEGHEE
15



i S S0, 1416 1, 2000 5 3 4]
Bulletin of College of Engineering, National Ilan University, NO. 5, P. 1-16, Mar. 2009

N

10 0 10 20 Kilometers
I e —

& 3 E BRI R AR 4 16

16





