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ABSTRACT:

Ports of Taichung, Pudai, Anpeng, and Tapeng Bay are located in the southwestern coast
of Taiwan. The soils deposited at these areas are of recent aluvium and generally loose, soft,
and under consolidated.

Thus, observation wells with depth of 200 m to monitor subsidence and groundwater
pressure were set up in these areas. These monitoring results of in-situ conditions will be a
proposed reference for design and construction at harbor and marine areas. According to the
monitoring results, the accumulative subsidence at Tapeng Bay is 9 cm in recent 6 years and 8
months, and the average subsidence is about 2 cm per year. The accumulative subsidence at
Anpeng Harbor is 7.7 cm in recent 5 years and 5 months. The accumul ative subsidence at Pudai
Harbor is 40 cm in recent 7 years and 9 months, and the average subsidence is about 5 cm per
year. The accumulative subsidence at Taichung Harbor is5.7 cm in recent 5 years and 5 months.
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(Deep subsidence)
(Hydrulic jack)

(Active subsidence)

(Lag subsidence)
(Residual subsidence)(2)
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2.3

Terzaghi “ " (decoupled approach)
Biot “ " (coupled approach)

1. Terzaghi
Terzaghi(1943)

(1)

2 ©)
(Darcy law) (4)
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Biot 1941 Verruijt
1969 Bear Corapcioglu 1981 Biot

(@)
(b) (©)
(d) Darcy (e)

(f) (9)
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E=8&x+ &yt &z p
(excessporewater pressure) E v G
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3.3

3.3.1
3-6
1 1
(1) 1 193 m
23 3-1
(2 1 5
202m 142m 105
m 58m 35m 10 m
IC 6 IC
IC 3-2
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3-1

(m)

Sl 189.2
S2 188.2
S3 177.2
HA 173.2
S5 161.0
S6 155.2
S7 146.1
S8 138.2
9 129.1
S10 125.0
S11 120.0
S12 116.0
S13 109.1
S14 104.1
S15 101.2
S16 90.1

S17 62.2

S18 55.2

S19 51.3
S20 31.3
S21 26.4
S22 3.7

S23 0.6
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41894 13.73m CH1 242 0.000682
41895 13.73m CH2 276 0.000667
EW 41897 15.26 m CH3 225 0.000670
41898 14.58 m CH4 105 0.000671
41896 17.85m CH5 245 0.000672
3Bm 3.73m
58 m 3.73m
105 m 526 m
142 m 4.58 m
202 m 7.85m
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3.3.2
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105 75 35m
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18~19

(m)

3.3.3

s1 249.5
2 248.8
S3 239.8
4 231.4
S5 221.2
S6 211.2
s7 200.5
S8 181.0
9 175.0
S10 150.0
si1 134.0
S12 110.6
S13 94.3
S14 79.9
S15 56.0
S16 52.6
S17 40.2
si8 30.8
S19 20.8
S20 10.9
s21 3.8
S22 0.6

( 38 3-4

1
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1 200 m

18 35
2
7 3 4
3 131 68 44m
178 1435 105 34m
10m
IC 6
IC IC
3-6
34
N(m) E(m)
Oow-1 3.166 2587280.959 161254.669
OW-2 3.498 2587281.740 161268.649
SB 3.416 2587281.574 161264.043
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3-5

(m)

S1 8.262
S2 15.7775
S3 29.633
HA 40.5855
S5 55.548
S6 65.563
S/ 75.514
38 85.469
S 100.4705
S10 110.4515
Sl1 120.4515
S12 130.7385
S13 140.441
S14 157.4565
S15 170.4380
S16 180.6975
S17 190.4455
S18 200.4735
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3-6

35549 44 m CH2 27 0.00339
35550 68 m CH3 125 0.00331
Oow-1
39332 131 m CH5 -134 0.00680
34m 4.07m
105 m 24.46 m
143 m 24.81 m
178 m 25.26 m
OwW-2
25986 14.07 m CH1 115 0.000673
25985 34.46m CH4 296 0.000673
25987 34.81m CH6 147 0.000672
25983 35.26 m CH7 -315 0.000672
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3.34

3-9)

18

173 m

3-19

26

173 m

200 m

10 m
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5
29 63 100 145
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3-7

(m)

Sl 0.7
S2 3.6
S3 105
HA 18.8
S5 27.5
S6 31.6
S/ 55.0
33 /3.2
9 90.9
S10 110.4
Sl1 139.1
S12 157.2
S13 164.3
S14 179.8
S15 182.5
S16 189.8
S17 199.7
S18 200.7
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4.1
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(SW SM) 0O -60 m
24m -29m 49 m -53m
(CL)
(CL) -60m -101m
2 (SW SM)
(SW SM) -101m -106m
(CL) -106 m -113 m
(SW SP) -113m  -117m
(CL) -117 m -128 m
-122 m -125 m
(SM)
(SW SP) -128m  -144m
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-88 m
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-134m -136m 2 (CL)

8. (CL) -144 m -153 m 2.72
9
0. (SW SP) -153m  -159m 6
10. (CL) -159m -171m 12
11. (SW SP) -171m -188m 17
-175 m
12. (GP) -18 m -207 m
4.1.2
202
5 35m 58m 105m 142m 202 m
8 3 15 93 12
17 8 9 14 10 30 8 7 13 9

14 89 10 17 12 30

4-2 35m 58m -3 -4m
91 1-3 99 10 -~92 5 92
11 -~93 4 -4m

105m 142 m
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4-2 87 3 93 12 105

m -4.7 m~-6.8 m 88 5 N 5 -6.6 m
-6.8 m 142 m -25m  -5.8m 88 5 -5.8
m
202 m 105m 142 m 87
3 -1.4m 88 2 88
8 -5.1m 93 12
-4.9m~-6.1m N 9 93 7 -49m  -47m
4-2
4 35 m 58 m 1 105 m 2
142 m 3 202 m 4
1
2 3 4

88 35 N 5 99 5 92 5
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4.1.3

200 m

4 26 31 51 55

62 90 101 103 108 115 119 124 129 138 146 155 161

173 177 188 189m

4-4
6 8
51.3m
4.1.4
513 m
Om -60m
29m -49m -53m

4m 189 m
70 mm

202

4-6

22
189
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93 12
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4 m

2 6.
31.
51.
6 2.
00.

3m

3m

2 m

1m

2m

2m

1m

1m

1m

1m

1m

1m

+0~

+0~

-.—0 ~

_._0-..

_|_0-...

——0~101.
—0~108.

0~108.

0~115b.

0~110.

0~124.

0~129.
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4.2

421

CL

CL

© N o o ~c w dh P

55.6m

88.4m
10.

11.
93.7m 1343 m

12.
13.

14.
155 m

(18-19 )200 m 258 m
258 27
SM 0 20.3m
203m 222m
SM 222 304 m
CL+SM 304m 34.3m
SM 343m 374m
374m 395m
SM 395m 504 m
CL+SM 50.4 m
ML+CL 55.63 m
CL SM 884m 93.7m
ML-CL SM
SM 1334 m 137.3m
CL 137.3m 141.2m
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SM ML
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15. SM  CL 155 m
174.6m

16. CL 1746 m 1804 m
17. SM 180.4m 184.2m
18. CL SM 184.2 m

194.4 m
19. SM 1944 m 196.3m
20. CL SM 196.3 m

210.7 m
21. SM CL 210.7 m

220.7m
22. CL 220.7m 223.1m
23. SM 223.1m 229.7m
24. CL 229.7m 235.36 m
25. SM 235.36 m 244.45m
26. CL 24445 m 255m
27. SM 255m 258.3m
4.2.2

18-19 200
5 40m 75m 105m 145m
182 m 88 7 4-6
4-6 40m 75 m 1
105 m 2 145m 3 182 m 4
75 m 105 m
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8 7 -~11 88
7 93 12
4.2.3
18-19 250 m

06 4 10 20 30 40 52 55 79 94 110
133 149 174 180 200 210 220 230 239 248 249m

22
4-7 200
88 7 93 11 5 4
18-19 Om 200 m
77.2mm 0O 5 m 67.6 mm 87%
18-19
4-7 4 11m 11

2m 31 52m 56 80m 181 200m
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105m 145m 94 110m 134
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4.3

431
200 (
4-8) 24
1. (SP) 0~9.5m SPT-N
8~17 0.45m
2. (ML) 9.5~11.6 m N 3
3. (SP) 11.6~141m N 13
4. (SM+ML) 14.1~32.8 m
N 7~24
5. (SM) 328~365m N 25
6. (CL~ML) 36.5~41.1m N
12~16
7. (SM) 41.1~487 m N 41
8. (CL~ML) 48.7-753m N
15~34 52~52.5m 58~60m
64~66 m (SM) N 34~40
Q. (SM+CL) 75.3~824m N
28~74
10. (CL) 82.4~84.75m N 40
11. (ML) 84.75~87.2m N 41
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12. (SM) 87.2~91.15m SPT-N 45

13. (CL) 91.15m~95.8 m N
28~36
14. (SM) 95.8~108.2m SPT-N
50~77 4~9 cm
15. (CL+SM) 108.2~115.2 m
N 31 50 4 cm
16. (SM) 115.2~132.2 m SPT-N
60 cm
17. (CL+SM) 132.2~139.3 m N
100 13 cm
18. (CL+SM)
139.3~147.35m N 30 3cm
19. (CL) 147.35~157m N 50~60
38~40 cm
20. (ML) 157~164.35m N 60
4 cm
21. (SM+CL) 164.35~170.15 m
SPT-N 60 4cm
22. (CL) 170.15~1725m SPT-N 100
7cm
23. (SM) 172.5~1758 m N 100
7cm
24. (CL) 175.8~200m N 100
5~13cm
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7 34m 4m 68m 105m
131 m 143m 178 m 86 7 22

2

t/m m 4-9
4-10 34m 105m 143m 178 m
86 4
4-11
4-9 4-10 34 m -31 -39 m
88 8 10 N 9
44 m 86 10
-74 m -6 -7 m
87 5 8 N 9 -5m 68m
-6.4 -109m 87 11
12 -6.4m 919 3 5 91
6 -109m
4-11 4-12 105 m -16.6
m -27.6m 86 6 8 87
91 93 131 m
-17m -24 m
105 m 87 4
143m 178 m
-17.8 m -26 m 105m
131 m
4-12
4 34 m 1 44m 68m 2
105m 131m 3 143m 178 m
4 1 2
3 4

89 10 N 4 90 10 91
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4.3.3

200 m
8 16 30 41 56 66 76 85 100
110 120 131 140 157 170 181 190 200 m
18

4-13 93 12
200

4-13 140 157/ m
170 181m
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