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ABSTRACT:
The soil deposits in the Southwestern coast area, which includes Yunlin county, Chiayi county, and Tainan| city, are
Holocene alluvium with loose packing and under consolidation. These deposits are prone to ground subsidence dug to excess
loadings from water pumping, hydraulic fills, surface structural loads, and seismic activities. Significant ground subsidpnce will
affect the safety of infrastructures and harbor facilities.
The ongoing project will collect the regional geological data related to subsidence analysis in this area. In situ syibsidence
measurements using wireless profile-settlement gauges are performed in ports of PuDai, DaPeng Bay, Taichung, and AnPeng to
establish the temporal settlement profiles. These data are collected to develop a database for subsidence analysis of jport area and
integrated to update the earthquake rapid reporting system.
In addition, for sharing the spatial information more efficiently, this project develops a Web GIS version which s based
on the "Harbor Engineering Fundamental Information Inquiring and Displaying System" developed by Mapinfo. Thig system
integrates various of harbor engineering information and provides boring data plotting, liquefaction analysis and plottifg, harbor
area potential liquefied distribution analysis, sheet pile corrosion plotting, etc. The objective of this project is providing user for

real-time query, analyze and sharing the harbor engineering information data on the web.

Benefit of Research Results:

1. A rapid damage assessment system based on liquefaction analysis model and the in situ monitoring data in Harbor area
provides information for disaster management of associated authorities.

2. The subsidence and downhole array data in the harbor area provide details of ground responses for earthquake fngineering
study and development of seismic design guides for harbor facilities.

3. Renew and supplement "Harbor Engineering Fundamental Information Inquiring and Displaying System”

Current situationsin application:

1. The settlement profile and variations of ground water pressures in harbor area can benefit the design and maintenance of
harbor structures.

2. The data-base in this project can be used at any time for further study and planning.

3. The published research report can be potentially useful for industry, government, and academic research.
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445 3 ARV TRl=bA Ko Rl (k1% 2013)

ERFETR e

102/1/21 |102/02/05

102/03/06] 102/04/23] 102/05/21 | 102/06/06 | 102/07/15

102/08/12 |102/09/11

102/10/08 [102/11/121102/12/10

NO.1

8.8250] 8.8250

8.8250

8.8250 8.8250| 8.8250 8.8250

88250 | 8.8250

8.8250

8.8250 | 8.8250

NO.2

12.0030 | 12.0035

12.0000 ) 12.0020 | 12.0000 | 12.0010 11.9990

11,9985 | 12.0010

12,0025

12.0015 | 12.0015

NO.3

25.6655 | 25.6675

25.6610] 25.6625 [ 25.6595 | 25.6620 | 25.6610

25.6620 | 25.6645

25.6650

25.6060 | 25.6640

NO.4

41.6370 | 41.6400

41.6350 ) 41.6335| 41.6350| 41.6375 | 41.6340

41.6350 | 41.6390

41.6370

41.6395 | 41.6360

NO.5

50.3590 | 50.3605

50.3560 | 503535 50.3575| 503610 | 50.3590

50.3585 | 50.3620

50.3585

50.3600 | 50.3580

NO.6

67.4535 | 67.4515

67.4455| 674425 | 674470 674495 67.4485

67.4480 | 67.4520

67.4470

67.4505 | 67.4495

NO.7

86.9625 | 86.9590

86.9545 | 86.9520 [ 86.9575| 86.9605 86.9585

86.9570 | 86.9630

86.9560

86.9590 | 86.9595

NO.8

117.4580 | 117.4530

117.4515 [ 117.4515 | 117.4550 | 117.4560 | 117.4555

117.4540 [ 117.4620

1174520 |1

17.4540 | 117.4535

NO.9

122.8440 ]122.8410

122.8390 | 122.8380 | 122.8420 | 122.8420 | 122.8410

122.8390 | 122.8485

122.8365 |1

22.8400 |122.8400

NO.10

156.5845 |156.5800

156.5745 | 156.5745 | 156.5775 | 156.57

95 | 156.5815

156.5810 [ 156.5900

156.5780 | 1

56.5800 | 156.5780

NO.11

161.8715 | 161.8685

161.8635 [161.8650 | 161.8690 | 161.8690 | 161.8715

161.8705 |161.8800

161.8670 |1

61.8700 | 161.8685

NO.12

172.8815 [172.8790

172.8670 | 172.8675 | 172.8750 | 172.8750 | 172.8805

172.8780 [ 172.8855

172.8735 |1

72.8755 | 172.8750

NO.13

177.6915 | 177.6855

177.6750 [177.6770 | 177.6835 | 177.6805 | 177.6875

177.6850 | 177.6935

177.6820 | 1

77.6840 | 177.6835

NO.14

185.3600 | 185.3540

185.3415 [185.3450 | 185.3535 | 185.3490 | 185.3530

185.3520 [ 185.3590

1853470 |1

85.3485 | 185.3490

NO.15

198.3805 | 198.3720

198.3580 [198.3620 | 198.3700 | 198.3670 | 198.3710

198.3730 | 198.3810

198.3700 | 1

98.3720 | 198.3745

NO.16

220.2955 |220.2885

220.2760 1220.2775 | 220.2865 | 220.2855 | 220.2880

220.2905 1220.2975

220.2845 1220.2875 |220.2890

NO.17

2283615 1228.3530

228.3425 1228.3445 | 228.3520 | 228.3495 | 228.3540

228.3560 |228.3630

228.3510 |228.3525 | 228.3555

NO.18

232.7825 |232.7760

232.7635 12327680 | 232.7780 | 232.7760 | 232.7785

232.7810 | 232.7885

232.7745 |232.7750 | 232.7780

NO.19

241.0475 |241.9410

241.93101241.9320 | 241.9430 | 241.9410 | 241.9425

241.9430 {241.9480

241.9350 |241.9335 | 241.9385

NO.20

252.1485 |252.1415

252.12901252.1300 | 252.1400 | 252.1375 | 252.1405

252.1420 |252.1460

252.1350 |252.1340 | 252.1390

NO.21

272.4635 |272.4575

272.4415 | 272.4405 | 272.4485 | 272.4500 | 272.4495

272.4530 [272.4590

272.4490 |272.4460 | 272.4515

NO.22

283.1475 |283.1405

283.12501283.1250 | 283.1345 | 283.1365 | 283.1350

283.1385 |283.1440

283.1330 | 283.1305 | 283.1350

NO.23

288.4505 | 288.4455

288.4335 | 288.4325 | 288.4395 | 288.4395 | 288.4400

288.4420 | 288.4465

288.4340 | 288.4305 | 288.4340

NO.24

294.4430 1294.4365

294.4250 1294.4230 | 294.4290 | 294.4305 | 294.4310

294.4325 294.4395

294.4275 |294.4255 |294.4285

NO.25

206.6345 1296.6255

296.6140 1296.6135 | 296.6195 | 296.61

85 | 296.6220

296.6220 1296.6290

296.6150 |296.6135 | 296.6155

%46 2 RR® ERHA

K mag Rl 4 (B0

w1 2015)

WOk T Ko OBl

B g E

=

104.05.21 104.05.21 104.11.03 104.11.03
B S5 kL %L
No.1 8.7096 | No.14 | 185.1042 | No.1 | 8.7102 No.14 | 185.1164
No.2 11.8672 | No.15 | 198.1210 | No.2 | 11.9445 | No.15 | 198.1335
No.3 | 25.5350 | No.16 | 220.2260 | No.3 | 255361 | No.16 | 220.0429
No.4 | 41.4963 | No.17 | 228.0882 | No.4 | 414982 | No.17 | 228.1022
No.5 | 50.2165 | No.18 | 232.5010 | No.5 | 50.2194 | No.18 | 232.5210
No.6 | 67.2892 | No.19 | 241.6632 | No.6 | 67.2874 | No.19 | 241.6775
No.7 | 86.7820 | N0.20 | 251.8550 | No.7 | 86.7854 | No.20 | 251.8652
No.8 | 117.2584 | No.21 | 272.2124 | No.8 | 117.2700 | No.21 | 272.2250
No.9 | 122.6297 | No.22 | 282.8261 | No.9 | 122.6339 | No.22 | 282.8378
No0.10 | 156.3555 | No0.23 | 288.1273 | No.10 | 156.3660 | No.23 | 288.1421
No.11 161.6356 | N0.24 | 204.1132 | No.11 | 161.6465 No.24 | 294.1280
No.12 | 172.6458 | N0.25 | 2963655 | No.12 | 172.6582 | No.25 | 296.3766
No.13 | 177.4417 No.13 | 177.4538
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4 47 578 M 22KHT00 £ % 452 & AMPIET B - T4 -TWDO7

o8| RARN | BARE | #HRFM) | RERM) | &
STA-1 2620856.45 | 187690.14 21.390 300.00

STA-2 2620789.91 | 187646.85 16.870 70.45

STA-3 2620640.95 | 187528.05 16.820 300.00

STA-4 2620843.88 | 187741.40 19.970 70.45

STA-5 2620761.71 | 187688.54 16.910 70.45

STA-6 2620622.58 | 187567.23 16.700 70.45

STA-7 2620832.45 | 187792.42 18.930 300.00
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o | RS S | BEGE |[FRES oo |ENE Ap | JiEE
B | R (m) (m)  [ee=Co/li4e)  kg/lem?2 kg/cm2 (cm)
1 ML 0-4.05 4.05 0.075 0 11 0
2 SP-SM | 4.05-7.05 3 0.026 0.01 0.7514 | -14.6764
3 SP 7.05-13.05 5 0.025 0.735 0.5786 -3.1521
4 SM 13.05-16.05 3 0.028 1.115 0.4610 -1.2623
5 CL 16.05-19.05 3 0.1589 1.415 0.4017 -5.1722
6 SM,SP-SM | 19.05-23.55 4.5 0.028 1.840 0.3462 -0.9433
7 CL 23.05-33.50 | 10.45 0.1870 2.488 0.2653 -8.6016
8 CL-ML | 33.50-35.00 1.5 0.1485 3.085 0.2169 -0.6573
9 SM 35.00-35.80 0.8 0.028 3.200 0.2069 -0.0610
10 CL 35.80-43.05| 7.25 0.230 3.603 0.1834 -3.5962
11 SM 43.05-45.00 | 1.95 0.028 4.063 0.1615 -0.0924
12 SW-SM | 45.00-46.50 1.5 0.027 4.235 0.1551 -0.0633
13 SP-SM | 46.50-49.50 3 0.026 4.460 0.1452 -0.1085
14 CL 49.50-52.05| 2.55 0.1476 4.738 0.1345 -0.4576
15 SM 52.05-54.00 | 1.95 0.028 4.963 0.1281 -0.0604
16 SP-SM | 54.00-57.00 3 0.025 5.210 0.1206 -0.0746
17 SM 57.00-58.50 1.5 0.028 5.435 0.1138 -0.0378
18 SP 58.50-70.50 12 0.025 6.110 0.0986 -0.2087
19 SM 70.50-73.50 3 0.028 6.860 0.0846 -0.0447
20 SP-SM | 73.50-79.50 6 0.025 7.310 0.0776 -0.0688
21 SW-SM | 79.50-82.50 3 0.028 7.760 0.0714 -0.0334
22 SP 82.50-94.80 | 12.3 0.025 8.525 0.0627 -0.0978
23 CL 94.80-96.40 1.6 0.2 9.220 0.0559 -0.0840
24 SP ]96.40-103.40 7 0.025 9.650 0.0521 -0.0409

# T kag 39.6cm
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£ 51 4¢3 2012-2014 & 2 TR RERFTRE

RARMLE VERE | ML | M

R | SRR ;
) |mger) | KM | M) | EBE

1 2012-02-26; 10:35:00.90 | 22.74 120.8 | 204 6.1 3

2 2012-06-10; 05:00:17.90 24.47 122.4 61.9 6.5 3

3 2012-06-15; 00:15:13.40 23.71 1215 6.5 5.3 2

4 2012-08-31; 20:11:39.60 24.72 120.9 10 5.0 2

5 2012-11-05; 21:40:29.70 23.78 121.4 141 4.9 2

6 2012-12-31; 00:03:25.80 23.46 120.9 5.7 5.4 2

7 2013-02-02; 11:39:51.40 23.74 122 16.9 5.5 2

8 2013-03-07; 11:36:45.70 24.3 121.5 5.6 5.9 3

9 2013-03-17; 21:53:19.90 23.68 120.9 12.3 4.4 2

10 2013-03-27; 10:03:19.60 23.9 121.05 | 194 6.2 5

11 2013-06-02; 13:43:03.20 23.86 121 145 6.5 4

12 2013-10-28; 08:24:08.20 2431 119.6 35.6 4.7 2

13 2013-10-31; 20:02:09.50 23.57 121.4 15.0 6.4 3

14 2013-11-04; 06:56:14.20 23.95 1215 26 4.9 2

15 2014-02-22; 04:25:16.70 24.7 121.60 | 61.9 5.4 2

16 2014-04-01; 08:11:22.90 23.95 121.09 | 234 4.3 2

17 2014-05-04; 20:43 36.20 23.92 121.74 34 5.3 2

18 2014-05-21; 08:21 14.40 23.74 121.45 18 5.9 3

19 2014-09-21; 05:14 03.80 23.59 12156 | 315 5 2

20 2014-10-08; 02:08 10.30 23.64 121.6 334 5.2 2
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% 52 7 5 2015~2016 # ¥ T RERIFHE

BRIE VERE | B | HIV

GO | BAERIRI(EALRERD)
k() |mEe)| km | M) | RE

1 2015-01-07; 12:48 32.80 24.26 121.7 30.4 9.5 2

2 2015-02-14; 04:06 31.80 22.66 121.4 27.8 6.3 2

3 2015-03-23; 18:13 50.70 23.7 121.8 26.3 6 3

4 2015-04-14; 01:13 57.40 23.92 121.1 8.6 4.6 2

5 2015-04-20; 09:42 58.50 24.05 122.4 175 6.3 2

6 2015-04-20; 19:20 46.80 23.63 121.8 32.6 5.5 2

7 2015-04-20; 19:45 15.60 24.12 122.4 194 5.8 2

8 2015-09-01;- 21:24 45.60 | 23.91 121.6 20.3 5.5 2

9 2015-10-13; 19:49 04.70 23.48 121.7 49.1 5.5 2

10 2015-11-02; 05:09 42.80 22.73 121.6 18.8 5.9 2

11 2016-02-06; 03:57:26.10 22.92 12054 | 14.6 6.6 4

12 2016-04-27; 23:17:15.00 24.25 121.8 10 5.6 2

13 2016-04-28; 02:19:06.30 23.26 121.3 18.2 5.5 2

14 2016-05-08; 10:46:00.00 23.98 121.1 9.2 4.8 3

15 2016-05-12; 11:18:00.00 24.69 122 8.9 6.1 2

16 2016-05-18; 08:23:00.00 23.22 121.6 45.8 5.2 2

17 2016-05-31; 13:25:00.00 25.49 122.7 | 256.9 6.9 3

18 2016-10-06; 23:52:00.00 22.61 121.4 20 6.0 2

5-36




353 49 B4 THRE

¢ BP BT R EIFE R e

P2 L AR B X 4eiR

R %

A (2016# 01-52 ix-¥ 4 %)

B 17105006 ER(xR): 14.6 A 6.6 | - 105031 ER(x2): 10.0 #.$-: 56

¥ R PER : 2016-02-06; 03:57:26.1 ¥ RPER : 2016-04-27; 23:17:15.0

T4FPF R ¢ 2016-02-06; 03:58:00.0 THEPF R 1 2016-04-27; 23:18:03.0
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1(s ) ¥ % 65.58 1(% #) ¥4 3.14
2(d &) P 79.03 2(k @) T 2.99
3(-3) ¥ % 14.66 3(£3) B % 2.574
4(% ) 10m 57.54 4(% ) 10m 1.836
5(k @) 10m 44.48 5(& ) 10m 2.525
6(£ 1) 10m - 6(Z-3% ) 10m 1.095
7(% ) 19m - 7(% ) 19m -
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CHOT:0M-4
max. = 65658 [gal)

CHO2:0M-Y
max. = -78.912 (gal)

CHO3:0M-Z
max. = 14628 (gal)

CH16:P-3M
max. = 0.011 (katcm™)

CH18:P-10M
max. = 0.067 (katcm ™)

CH1G:P-15M
misc = -0.114 (kgfom™)

CH20:P-19.75M
s = -0.044 (kgfom™)

CH21:P-29.5M
misc = -0.033 (kgfom™)
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CHOT:CH-T OkA-
max. = 91.835 (gal)

CHOZ:CH-2 OkA-Y

max. =-158.515 (gal)

CHO3:CH-3 0k4-Z

max. =-102.939 {gal)

CH16:CH-16 3M-F
max, = 8.235 (kpa)

CH17:CH-17 BhA-F
max. = 30.131 (kpa)

CHED.CH-20 20k-F
max. = 40,472 (kpa)

CH21:CH-21 30M-F
max. = 72.237 (kpa)
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CH1B:CH-16 3m-F on ’/J‘Wl I n {l o A"\f"\:ﬂ J\UA ﬂw pif Pt

mex = 3.670 (kpa) j 'U'W TRy
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CHI7:CH-17 BM-P oo lrl l‘W VA‘NVAVAWAUAVA P st
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min. =-3.2581 (kpa)
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CHOT:0MX,
max. = 51.368 (gal)

CHOZ:0M-
max. = 76.318 (gal)

CHOZ0M-Z
max. =-31 504 (gal)

CHI1B:AM-P
max, = 1.077 (kpa)

CH17:8M-P
max. = 2,461 (kpa)

CHI1BT1M-P
max. = 2.858 (kpa)

CH1915M-P
max. = 2634 (<pa)

CH20:18.5M-F
max. = 3.206 (kpa)
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CHIGAM-P
max. = 0.674 tkpe)
min. =-1.166 kpa)

CHI7:8M-P
mew = 1.959 (kpa)
min. = -2.592 (kpa)

CHI81 1P
max. = 2,196 (k)
min. =-2.221 (kpa)

CH19:15M-P
mex = 1.865 (kpa)
min. =-1.972 (kpa)

CH20.18.50-F
max = 2644 (kpa)
min. =-3.151 tkpa)

CH21.30M-P
max = 3.776 (kpa)
min. =-4.217 (kpa)
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Fourier Spectrum (gal*Sec)
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