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ABSTRACT:

In recent years, earthquakes caused many casualties and property damage around the world.
Countries in the world invested many funds and manpower in earthquake research to reduce the
disaster and loss by the earthquake.

In the part of port terminal situ monitoring, we set up the monitoring stations in each port
area (including Taipei, Taichung, Kaohsiung, Anping, Budai and Suao Harbors). We expect the
long-term monitoring and analysis of the results could provide each port branch decisions on
earthquake disaster prevention.

Therefore, this project carrying out in 2013 included port monitoring earthquakes and
subsidence of stratification. With expectation of the research results will provide reference for
terminal design and maintenance in the future.

Benefit of Research Results :

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

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

Current situations in 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 published research report can be potentially useful for industry, government, and academic
research.
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3.2.2 ¥k £ B &M BRI

URAER-SHIFZ2RAWEELR > vAREr RREZLE LT
Fop AFHAHEP AP 1891 E 1 1948 & A ¥ RApM < ¥ 8
EHRAEL TR REN Rk £ RIrR entg R B2 RN en
BE 405 4o 3-1 58 322 SN eron
10Z10L=1.32M-7.99 oo (3-1)
10€10D=0.55M-3.71 oot (3-2)

FRX M= RARFE L 8k £ A (km) o D 8 % =8 (m)

Wells and Coppersmith (1994)[911&%47; 2T 244 B A B R TR FR

T A RETA LR 2 RRE BB TETEHR A0 3-3 58 34
Fl ST
Mw=5.16+1.12*I08(SRL)  ..eeeoriieiieeeeeeeeeee e (3-3a)
Mw=5.00+1.22*%10Z(SRL)  eeceeerteeeeeeeee et (3-3b)
SD=0.28
Mw=4.86+1.32*l0g(SRL)  .eeroiieieieeeeeeeee e (3-3¢)
SD=0.34
Log(MD)=-1.69+1.16%10g(SRL)  ..eeriierierieeieeieeeeeee (3-4a)
SD=0.36
Log(MD)=-0.44+0.42*10g(SRL)  ccevreeeieeeeeeeeeeee e, (3-4b)
SD=0.43

PP Mw A RAERH O SRL S AL AR(22);MD i
kA Eg(2);SDEAF | BHRFHRLIE -

PR Y A E AR B2 AT SRR ST LERER L 6228 12
cBod AR SRR R RBRE F YA L R L6 \QEE
B OEMH L M=6.64 &2 Mw=6.03£0.28 - § %7k £ & L=12 &2 p& >
HH5 M=6.87 &2 Mw=6.31£0.28 -
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Kanai =3¢ :

A max — 1 . 1 9260'7351\4 (R + 34)-1,743

....................................... (3-5)
Joyner & Boore = 3t
log,, (a,,,) = ~1.352+0.287SM ~log, VR 414" (3-6)
Campbell 2> 5t
amx = 0.009e" "M (R +0.04e™" )™ (3-7)
Japan Rock Site 2> 3¢
log,, (0.981a max) = (R’+75)c«4924-1018h4 0.06M?) ..evv oo (3-8)
N S
@ = 037255 (R 1 400) % e, (3-9)

PR s am—h AR AR HimL go

M=t ZHRH - R=BHIFHIEHR Hixi2 o

iR R R 2 3N (3-5)~(3-9) 0 14 B i 22(1990) P42 45 Kanai ~ Joyner &
Boore ~ Campbell ~ Japan Rock Site #72£ &k 2 & ~ 3] ;% » £ 4295 1973 &
R %“%%(TTSN)Q E o P BREERIERMER TR LR R

B NGO F A 193524
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%31 X TEPIHFRFRLEEFRON 2P EEZ B0 Gk
E I
X
i 3 Japan TiofE
Kanai Joyner & Campbell Rock FEE
B Boore X =
Site
TEE(@| 0025 0.0321 0.047 0.026 0.019 0.0298
M=7.0
2006/12/26 | § P]E(g) 0.050
20:26:51 ]
DA ;3 1.987 1.547 1.062 1.909 2.628 1.827
PEE(E| 0033 0.039 0.056 0.041 0.027 0.039
M=7.0
2006/12/26 | F P] B (g) 0.101
20:34:36
g ik 3.054 2.575 1.808 2.475 3.712 2.734
TEEQE | 0017 0.024 0.035 0.0135 0.012 0.0203
M=6.9
FRE(R) 0.036
2009/12/19
DA ;S 2.084 1.468 1.013 2.665 3.023 2.051
PFEE( | 0.049 0.052 0.062 0.0728 0.053 0.0577
M=6.4
R A () 0.081
2010/03/04
g ik 1.634 1.576 1.317 1.1123 1.534 1.435
TEE(E| 0033 0.036 0.042 0.046 0.031 0.0376
M=6.1
FRIE(2) 0.052
2012/02/26
g ik 1.562 1.432 1.245 1.138 1.667 1.408
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33X T B FLRIF R

AR REXTER RERISFEETRTE Ry RRHS ] E P
B BB RFTHEALALAB-C2AF R - AFUF R RS
FER A2 10 2 2 0 WA HH A 3 45~64 Rl B R 5 SBI1T 28
Bt By RL RSP TAE 10 22 > KRB 64 111 -
BIAEBR L SEmM 25 R edre CHAN R L RELFERE10 2
3o~ KRR 460 PIEERR 2800 o BTITERER 2 B R K d
% L% 20062012 £ F T R RIF AR 320 2 AR R e R
P ik B N4 B4 312 2 313 477 o % A-B-C = i R
Fedkz RT3 o deid RGP R A BT OS%IER M 2 K JE A 4T (A
Bl 3.14 #7577 ) o

% 3-2a % Tk 2006~2007 £ ¥ T RERIFHE

\ . . Rk 2R ER| ORHE
B ERERESED 0 ey | G | o1
1 2006-03-09; 12:07:54.00 23.64 120.56 9.9 5.1
2 2006-04-01; 18:02:42.00 22.88 121.08 7.2 6.2
3 2006-04-16; 06:41:23.00 22.86 121.30 17.9 6.0
4 2006-04-18; 09:26:23.00 23.42 120.34 10.6 4.6
5 2006-06-17; 10:04:57.00 23.1 120.19 15.9 4.3
6 2006-10-09; 18:02:53.00 20.77 119.93 28.0 6.1
7 2006-12-26; 20:26:51.00 21.69 120.56 44.1 7.0
8 2006-12-26; 20:34:36.00 21.97 120.42 50.2 7.0
9 2006-12-26; 23:42:14.00 22.07 120.30 41.23 5.5
10 2006-12-27; 10:30:58.00 22.05 120.39 49.5 5.8
11 2007-01-25; 18:59:48.00 22.63 122.03 25.8 6.2
12 2007-07-23; 21:40:52.00 23.69 121.70 31 5.9
13 2007-08-09; 08:56:20.00 22.65 121.08 5.5 5.7
14 2007-09-07; 01:52:13.00 24.28 122.25 54 6.6
15 2007-10-17; 22:40:50.00 23.50 121.61 42.1 54
16 2007-12-05; 09:42:19.00 23.07 121.19 11.3 5.1
17 2007-12-23; 19:50:50.00 23.10 120.67 7.6 4.2
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% 3-2b % Tk 2008~2009 £ ¥ T ¥ BT RT
Wil | FREF(EIAFER) R fi%{ FA o
ra(R) | LE(B) | (km) (ML)
1 2008-02-18; 04:33:33.00 | 23.31 121.46 283 5.4
2 2008-03-05; 01:32:04.00 |  23.21 120.70 11.3 52
3 2008-04-24; 02:29:20.00 |  22.87 121.68 11.1 5.6
4 2008-06-15; 07:29:39.00 |  22.90 120.59 16.9 4.8
5 2008-09-24;02:57:27.70 23.06 120.22 15.4 3.6
6 2008-09-25; 15:25:38.00 |  23.06 120.21 16.0 3.5
7 2008-09-25; 23:48:18.00 |  23.06 120.22 15.8 3.6
8 2008-10-31; 06:25:30.00 |  23.07 120.23 16.0 4.0
9 2008-10-31;07:36:30.00 23.05 120.22 14.7 3.5
10 | 2008-10-31; 16:38:20.00 |  23.07 120.22 15.4 4.6
11 2008-12-02; 11:16:53.30 |  23.34 121.49 31.7 5.7
12 | 2008-12-08; 05:19:39.00 |  23.85 122.2 35.1 59
13 |2009-05-12; 02:07:38.50 |  23.01 120.19 14.7 2.8
14 |2009-06-18;01:18:12.00 | 23.44 120.65 12.7 4.4
15 |2009-07-14; 02:06:10.00 |  24.02 122.22 18.1 6.0
16 |2009-07-17; 19:01:23.00 | 23.04 120.29 16.3 3.7
17 |2009-07-30; 00:53:36.00 |  22.05 120.48 413 5.8
18 |2009-08-17; 08:06:42.00 | 23.37 123.88 433 6.8
19 |2009-08-22; 04:58:09.00 | 22.27 120.34 50.5 5.6
20 | 2009-10-22; 11:37:11.00 23.36 120.38 10.9 4.6
21 2009-11-05; 17:33:17.00 23.79 120.72 241 6.2
22 | 2009-11-05; 17:38:42.00 23.79 120.71 245 4.6
23 2009-11-05; 19:34:21.30 2377 120.76 24 57
24 | 2009-12-19; 21:02:45.00 |  23.79 121.66 43.8 6.9
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% 3-2¢ % T B 2010~2012 & # T ZERIFH A

¥ | FRME(LAERT) REE o i
AR | KRE(R) | (km) | (Mp)
1 |2010-01-09; 07:40:24.60 |  22.61 120.58 | 34.2 4.4
2 |2010-02-07; 14:10:00.30 |  23.33 123.77 88 6.6
3 |2010-02-12; 10:42:38.00 |  23.89 121.09 14 5.3
4 |2010-03-04; 08:18:52.10 |  22.97 120.71 22.6 6.4
5 |2010-03-04; 16:16:16.30 | 22.96 120.63 19 5.7
6 |2010-03-08; 17:26:22.90 23.4 120.55 15.3 4.9
7 |2010-07-03; 03:11:32.40 | 22.86 120.68 17.8 5.1
8 |2010-07-25; 11:52:10.20 | 22.84 120.69 19.6 5.7
9 |2010-09-12;22:02:51.90 |  23.00 120.21 14.3 32
10 | 2010-09-12; 22:03:12.2 22.99 120.19 12.7 3.1
11 |2010-11-08;21:01:21.00 |  23.22 120.41 19.9 52
12 |2010-11-12; 23:39:00.60 |  22.19 120.61 38 5.3
13 |2010-11-21;20:31:45.60 |  23.85 121.69 | 46.9 6.1
14 | 2011-03-16; 21:12:16.60 |  22.56 120.68 | 34.9 4.7
15 | 2011-03-20; 16:00:51.20 |  22.44 12138 | 275 5.8
16 |2011-04-29;21:12:48.30 |  21.35 122.07 | 178.1 5.9
17 | 2011-07-12; 19:17:11.00 |  23.51 121.52 | 312 5.3
18 | 2011-09-09; 11:26:59.10 |  22.31 120.99 10.4 5.0
19 | 2011-11-06; 17:36:35.40 |  23.25 120.33 9.9 4.0
20 [2012-02-14; 13:08:33.50 |  23.05 120.23 15.6 3.1
21 [2012-02-26; 10:35:00.90 |  22.74 120.78 | 20.4 6.1
22 [2012-03-09; 08:04:48.50 |  22.72 120.74 | 23.4 4.1
23 [2012-04-28; 05:08:18.00 | 22.73 120.73 24 4.4
24 2012-05-09; 08:21:03.10 |  23.05 120.04 15.9 4.1
25 [2012-06-02; 06:25:57.30 |  23.22 120.47 19.9 3.8
26 |2012-06-06; 09:08:34.00 |  22.39 121.43 16.6 5.9
27 [2012-06-10; 05:00:17.90 |  24.47 12239 | 61.9 6.5
28 [2012-10-25; 18:31:19.20 |  22.44 120.4 33.0 5.5
29 [2012-11-21;01:09:01.70 |  22.47 121.4 26.9 54
30 [2012-11-29; 11:12:52.80 |  22.69 121.3 88.2 5
31 |2012-12-31;00:03:25.80 |  23.46 120.93 5.70 54
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