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ABSTRACT :

Taichung, Pudai, and Anping Harbors and Tapeng Bay are located on the west-southern coast of
Taiwan. The soil deposit at these areas is of recent alluvium, in which soils are generally loose, soft and
under consolidated. It is a concern that the ground subsidence occurred due to the local overdrawing of
ground water and the massive land reclamation, which would affect the safety of harbor engineering and its
facilities.

The project is a continuous study of in-situ monitoring and analysis. The working contents of this
year include: 1. Subsidence and ground water pressure measuring at the southwest of the port and marine
areas; 2. Analysis of subsidence and ground water pressure measuring data; 3. Collection and analysis of
seismic monitoring data; 4. Establishment of a data query system of seismic monitoring. Those are
beneficial to both the design of the monitoring system for the port facilities and the development of
remediation and response plans for a specific harbor.

Benefits of research results:

1. Academic benefits, publication of 2 papers in seminars: “The application of GIS in soil liquefaction
and earthquake damage instant report system in Taipei Harbor”, 2009 Taiwan Geographic Information
System Annual Conference and Academic Seminar.

2. The benefit of database building: It provides valuable information to facilitate the decision-making
during and after a disaster.

Current situation in application:

1. “The Instant Earthquake Report System” developed by this project has been put into use in warning of
possible damage spots during earthquake.

2. “The Instant Earthquake Report System” was successful in accumulating dynamic responsive data during
the 6.8 scale of earthquake in the Hualien areas, and instantly sent a news report to those who were
responsible for the disaster prevention and rescue.
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4 33BeBY THBRATHELAN  BL R RRER

No peF R £3 FR km | R
1 2007-01-25; 18:59:47.00 22.63 122.03 25.8 6.2
2 2007-02-19; 05:05:33.00 21.79 120.40 44.3 5.1
3 2007-06-24; 22:39:04.00 22.79 120.46 25.4 3.8
4 2007-07-03; 15:18:40.00 22.4 120.15 29.2 3.9
5 2007-08-09; 08:56:19.00 22.65 121.08 5.5 5.7
6 2007-10-17; 22:40:00.00 23.5 121.61 42.1 5.4
7 2007-10-19; 22:25:39.00 22.96 120.63 18.7 4.3
8 2007-10-22; 03:57:56.00 22.96 120.63 17.8 4.1
9 2007-12-05; 09:42:08.00 23.07 121.19 11.3 5.1
10| 2008-02-18; 04:33:36.00 23.31 121.46 28.3 54
11| 2008-03-05; 01:32:09.00 23.21 120.70 11.3 5.2
12| 2008-03-05; 06:43:03.00 23.21 120.71 12.0 4.6
13| 2008-04-14; 23:40:22.00 22.83 121.33 27.2 5.1
14| 2008-04-24; 02:29:19.00 22.87 121.68 111 5.6
15| 2008-04-24; 06:05:01.00 22.83 121.69 13.3 5.2
16| 2008-04-25; 22:34:03.00 22.32 120.23 27.0 3.8
17| 2008-05-01; 03:22:56.00 21.82 120.38 38.4 4.6
18| 2008-05-14; 02:28:20.00 22.77 121.04 7.0 5.0
19| 2008-06-15; 07:29:41.00 22.90 120.59 16.9 4.8
20| 2008-07-03; 08:06:06.00 23.19 120.67 15.1 4.3
21| 2008-10-31; 06:25:46.00 23.07 120.23 16.0 4.0
22| 2008-10-31; 16:38:37.00 23.07 120.22 154 4.6
23| 2008-12-02; 11:17:36.00 23.28 121.60 29.8 6.0
24| 2008-12-08; 05:19:42.00 23.80 122.20 35.1 5.9
25| 2008-12-23; 08:04:55.00 22.95 120.57 17.1 5.3
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3.3 & 5 KB E RIA 7

EERATHRIGEICHORRER S pARO0 EHEFRER
H R AR ERIR o EEIRAE G T A KR B TR e
TRt B3 E RS 0 T BREAZEIE L~ -8m -15m -~
-22m % -35m & 5 %3 R %2007 & 3 2008 & FREE-2 2 BEPI T AL
PARMCA2 1L BRI TS 33k drd 34~ £ 350 R Y
BEB iy AR B P 2007 £ 97 22 p o BRI A8 2 A B
126.53gal .+ > e &4 2007 £ 9 7 7 P RA6.6 23 BF B I KK
BRFEA 4B 39 ERIFAFF { k- B e

% 3-4 BB 2007 #E T BT iEIJ?:\‘%}:i%‘

em e ey |
No CTREF(E ER) FAR) | £A(R) R kn | R
1 2007-01-25; 18:59°16.6” 22.86° 121.86° 5.0 6.2
2 2007-02-12; 13:40°25.3” 24.40° 121.81° 13.1 4.4
3 2007-02-18; 23:4678.3” 24.42° 122.05° 14.9 4.4
4 2007-04-28; 18:39°48.4” 24.83° 121.97° 12.7 4.4
5 2007-06-17; 12:26°22.3” 24.39° 121.88° 23.7 4.2
6 2007-06-20; 22:21°43.5” 24.40° 121.8° 13.3 4.3
7 2007-07-13; 04:54°13.2” 24.73° 121.79° 7.0 4.4
8 2007-07-22; 06:55°23.2” 24.38° 121.83° 14.4 4.2
9 2007-07-23; 21:40°2.1” 23.69° 121.70° 31.0 5.9
10 2007-09-07; 01:51°25.3” 24.20° 122.43° 54.0 6.6
11 2007-09-07; 01:55°21.6” 24.19° 122.51° 36.8 5.7
12 2007-09-15; 10:05°20.4” 24.33° 121.63° 21.7 4.3
13 2007-09-22; 14:27°4.9” 24.46° 121.87° 22.5 4.8
14 2007-10-11; 11:05°2.5” 24.78° 121.81° 78.9 55
15 2007-10-19; 02:24°28.8” 24.47° 121.84° 16.7 4.4
16 2007-11-08; 06:54°15.9” 24.91° 122.17° 4.0 5.0
17 2007-11-12; 18:24°42.5” 24.46° 121.84° 184 45
18 2007-11-29; 05:05’14.3” 24.82° 122.01° 65.0 55
19 2007-12-15; 18:46°53.0” 24.07° 122.45° 61.0 4.8
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% 35 FRRB 2008 EH TH BT RFTHRE

No TR (R AR Reies ER km | R
FR(R) | ER(R)
1 2008-02-18; 04:33:54.00 23.31° 121.46° 28.3 5.4
2 2008-02-28; 02:54:25.00 24.83° 122.29° 14.4 4.8
3 | 2008-03-01;00:58:24.00 | 24.00° | 122.53° | 26.1 5.1
4 2008-06-02; 00:59:40.00 24.86° 121.79° 92.3 5.8
5 2008-06-15; 19:16:17.00 22.90° 120.59° 16.9 4.8
6 2008-07-11; 11:08:11.00 25.13° 122.25° 16.0 4.7
7 2008-07-12; 14:12:01.00 24.19° 121.81° 6.4 45
8 2008-08-02; 02:56:11.00 24.05° 121.53° 21.1 51
9 2008-08-18; 01:38:20.00 24.00° 121.70° 42.8 4.6
10 | 2008-09-07;07:00:59.00 | 23.99° | 121.81° | 506 4.6
11 | 2008-00-09; 15:43:36.00 | 24.61° | 12263° | 1038 | 59
12 2008-12-02; 11:17:36.00 23.28° 121.60° 29.8 6.0
13 2008-12-08; 03:17.41.00 23.85° 122.20° 35.1 5.9
14 2008-12-30; 09:31:55.00 24.70° 122.34° 95.4 51
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34 ¥ ¥ RERIASH

%3
BPAER 2 Haot - Y e BRGS0 A F T s
730 0 A& ¥ U A 5 18 S 3 (Fourier spectrum)¥? £ g 3 (Response
spectrum) @ #& o & < H4F 2 F_RELp| b b’L’rﬂ’zlfﬁvﬁvf# j%ir, f;’rE%F'J B e 7
2 > ﬁﬁi%ﬁ;(Fourier transform)i BEF R T e R ez R
t o e BR AT HPE o TR A 5 B e apap 3 2 (Borcheret)
Fo ¥ shAE (Nakamura) om A1 ARBY S m o R F Y K RIFE
FlEF s PR RIRG o A0 AR DG R € B E AT
oo ARIEFHC R R AR ARt IR o MG R iE g
AEERL AR FARRS RS AR RERITHEE AR -

3.4.1 & = Eiritgs¥

& <47 2% (Fourier spectrum) 4 45 /2 T #-2 jplap2 0 Z % bk p R
LRI IS TP E D LRk R - F () 5
=

ARG Y AT E AT > Bl @ * Poig o 2 3 4 32 (Fast
Fourier transform » FFT)#-#7% et & 4cid B FAL G (B2 N e » £ r
(33)7 3 5 & AR 1T o B o d AT B R R Rk (Y

o %'/?'J:é:’ ,lf—"—_z‘ P\—:"H:F' B Z_ T X 'f%-ﬂ7 o
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3.4.2 & A A

LB TS REREAHRIINE - LR RFH YRR AR
Bos A B 2 RRURRSTA L o 5B RRIsb R Rk 2 3BT A0

(predominant frequency)* H ¥tk % 75 5f & s 2 B ARG g T
EORETRER B AR T R e R RE AT E A HE RS
17 > %ﬁ."l«ﬂ‘*»fg'f« B A4 BR(PGA)Z 2 4F £ E B L F R B D
RSN PN B -3

FAREE T RRTRPFT Eadk S 284 p 2007 # 2 2009
Fab o WEE 3 E(50a) TREEN 204 AL RREZ K
PR R s Sd B AL kT e T
A BP9 I(RMS) E P BRI F L 122 3B RAEKEAS » L
BARFANEERAR I F A LB 4o 3.10~F 3.13 #5 7 « G4~ H
AR 0 Rsp R 2 T35 4 K 43 0.71Hz~0.86Hz -

ZEiE b
X 4‘:‘£g-; 5353
LR BT A E N HAE > & &R R4 # B (Fourier
amplitude spectrum)+4cB] 3.14~F 3.17 #1777 - &~ #H & 4155 % » L &b R
z T 323 4E 5 4 % 0.88Hz~1.02Hz -

2k p 2007 & F R 2009 & oF 0 X k45X 30457

) -

AL XM E 3 T agESaR R EHEY 2

‘Eﬁ\
‘ﬂé
\

%
*‘m}&

oo

52
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al*gec)

o

Fourier Spectrom (;

Fourier Spectrum (gal*zec)

T ALHE2007-20085F 55 75 1 1 P 0 325 B (R LR
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Fourter Spectrum (gal*sec)

Fourier Spectmum (gal*sec)
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Foutier Spectrum (gal*sec)

Fourier Spectrum (gal*gec)
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Fourier Spectrum (gal*sec)

Fourier Spectium (gal*sec)
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3.5 # B HcH B ik

dNBEREXSIPEIE  BESR- 'mta'r PR S R T A
FEORTFILLRIERTF 0N E TR i)@-m?‘%ﬂ% i® -t px
AT % F AT E B ErRiE 32 3B R o3 A & 5 Nakamura
© 1989 E i MH I Z 2 S5 I ek R kT e
E v &P 4 v (H/V amplification spectrum ratio) > 4 47 41 5% &
&2 A 2 % 3=HE 5 - @ Lermo and Chavez-Garcia (1993) 7 js< 323 4 ik 1
BREFFAY P REPEL GRS R *’fj}u Nakamura
(1996, 2000)2_ ¥ =k4F 3 b % i it 4o

%SH“%/ﬁﬁﬁklﬁivi%ﬁ@ﬁ’&qééﬁi%@%
KT a2 B AR PIORT A S U AT 4
S
SE: PR (3-4)

d 30 Pt 4 F J1 (Rayleigh wave)z 825880 fide 4 97 % &k 5] 2
KT Rt Sy g <30 T B RIEE2 KT e dRIF By 1% £ E v 4R

W Ago N A BRT A (ER

Sy MA P AR LE A B2 & NIRFH By R A AINLE

LRz E X IRMGH o 50 /T‘—i R s sy 0 H#(3- 4)‘“?11(3 5)5 >
I
SiH SiH
S B S
S = = 2 | S S | e 3-6
A |s 7B &0
B, By
Pz e E—” » Nakamura & % # ™ jigs #pLip| T4 7 1) 2
\
BEHE Lol § - L AEEHNVratiod » X D H = T kAR
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P ET EEART R g AR B REIT R RF o A L
B o T D H ARG R - SR

M2 o el g™ B - b2 kT o @A e S
A RV EC U W R S I S B S ST Y SRS A

35.01 & B B ACH B0 L IR A

3 F M B F Y (Guralp CMG-6TD Al#ici= 5453 B &k > 4B 3.18)
AR EREE JITRF R LA PRI EEGITELL LR
P & - pIEE R 15 b o PIRFIMES B 2R FF 0 0 200 2 ¢

®— BRIE O RFE R 22 3 0 Bl TR A 36 T 0 L bR AeR
3.19 #757 ©

SRIEE 04BN T - B S 260H2 0 R4
i3+ 0.98~1.81Hz > & % = =14 & & 4 17 B4 3.20 -

W] 3.18 g & RIRP F5% B
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4 3-6 £ 4B FRTH

BEEL | SR | AR (B EL B - AP B F R A B
TPO1 (289184(2782666| 5 9 2.42 1.66

TP02 (289283(2782772| 4 10 1.71 3.37 15.04 1.42
TPO3 [289305(2782501| 4 8 1.42 0.05

TPO4 (289747(2782942| 6 7 1.42 0.04

TPO5 (289382(2782855| 5 8 1.46 3.1 11.13 1.46
TPO6 |289516|2782746| 5 7 1.51 1.91

TPO7 |289406|2782747| 7 9 1.76 2.71

TPO8 |289653|2782882| 5 8 1.51 2.77

TP09 |289433|2782632| 5 9 1.17 2.79

TP10 |289796|2783185| 6 7 1.07 2.93

TP11 |289964|2783314| 7 8 1.12 1.82

TP12 (289565(2782675| 7 8 1.17 3 3.42 0.71
TP13 (289901(2783058| 7 9 0.98 1.97

TP14 |289313(2782388| 6 7 1.73 2.99

TP15 (289397(2782476| 5 8 2.69 3.51

TP16 [289470(2782546| 5 8 1.56 3.58

TP17 |289433(2782354| 4 10 1.81 2.85

TP18 |289532|2782456| 6 8 1.61 3.03

TP19 |289477|2782938| 4 1.42 5.71

TP20 |289974|2783606| 7 1.07 2.28

TP21 |290092|2783735| 7 1.46 2.72

TP22 |1290369|2783227| 3 10 1.42 2.42
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(/ 1TPO3 5 “[TPO9| TPO6| |+{TP08 f
8 i ) TP04 b TP13 2 a :
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K _.'TP22. R
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352 BB T MK BEBE LR

B ik W ek B3R5 7 B Nakamura (1996, 2000)z. H b7 23 vt
2RI ERE T Y o (115~121 BLA8 EF ) & (735 0 11 & 200~500
DK - BRlEe s B ERI9 B & - pIEER] 15 A48 o Pl TR
dode 3-7 9157 0 A i B 4rl@ 3.21 fror o

\

BRIEE > B22EFAAGA302~12Hz B st T FHF AR
BoBEwr e PY SERIGEEELS TH > 4o 3220

%37 BB RRETR

GPS 1 (TWD97)
JER % 3x
N E
1 178105 2496698
2 178339 2496392
3 178486 2496285
4 178536 2496211
5} 178643 2496632
6 178733 2496446
7 178693 2496003
8 178999 2495525
9 179207 2495265
Lol
- (- EF =
= I: = &
R ———— EE . e e -
I'_E-'_'_'_'— -
= == L= _ & CE = k=
=3 i=d ot} i1 l| " S 3 -] 11k
D e o SR e« e
; BO1 e 'E‘;'Oj"—_':u::" -—397'—"'_'7:._;_ BO8 B09
b | o HFHRIE

W32l 3B %e Fke o & plabd kR
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FwEpAr oo BRKEERTTI AP 0 BiFS TR
E R R

AP

Pk 2] 82 2K 2 BORE K B Gl 4o ] 41

— T

g :

o 5 b

0 2 *

g B {4@_, % Horens epa Horden s
1 : S
Q ) &, (A T m}
- :

g S Y

g ) FWETE I P 5 [+—aC M

[ <ascm
Chid 0 .
Rexn s Wk N
(&l A2 &) (e E)

/“:/

=
N
H
)
o
s
i
43:;
(\L
=
R
%
ol
-\
\_
w
iy
b3

4-2



L

HRE T TRe 72 E T ERRE o a2 F TR
AR ET AN EAEZ pd B ARG EE B RERR 2
WRXEFET2FE PR R RSB FE S IvELX
ﬁguﬂ;_/?' %ﬁ i]ﬁ}‘ g 1 §77 ‘1% RP-E %léﬁr@a},; B
2. %5 %

%iﬂ e fezbht B~ 4P B A2 ~ bR TRB B2 by

4-3



2. ERFREARRIFRK

FlAGARB L AR TR s D RREY R REE BT
Bl BT E S 4 A KRG S N ke “é’ﬂﬁ’?br/’i#")a
E/EIJ;’_‘J 4314 ) 7&@ »/EJ,‘H 34L ’ A};LA\%;*’%.&@)\JIJM r%,\_[_z‘y'., ‘L[i
c e B HR R BARI FRIFAE RRE DEL o

WA kKR ERPIBER S GL-3m-GL-6m -~ GL-10m -
GLasm\m:mnwa@:wnmﬁ6%oﬂwm@1ﬂaﬁﬁiﬁ

2 FE K#E T ﬁ?ﬂcﬁ@ﬂwcﬂﬁﬁiﬁﬁ§°
5 & 5 ARV I IS

L@ R RIEEN BT R 2B TR
PAALEEEN FAoR 43

BERE % ALA B fhd TLM R R K AL S LB T ORIHEE KR ik
g ﬁi%l SR BEFY W2 FPoamir i e s (FER A RES
b 4.1 2 & # kg ) -

AERUETF LG HBEEERE Moden 2 3% 2(7 B
1&)@{«3?7@{:\(5“?'] T2 ip¥fei) ~ Datalogger z_ % 7(3%
AANFTHE PRI EEFERTE)E o

FALRES « B2 E R

AR R AT AR K 25 100 HZ » s ORI~ X 5 2 &
wF RGPS RpEL FEESe KT AT satw i L8 e 3ch
’kﬂ°$@ﬁ&ﬁ&6%@%wﬂﬂﬂlm@£ bk REF ks
KBRF ¥ 2R p 21ch » 23007 Cable i 2 3 3R Bleb % 5 » 21ch %
b B RIZ S  21ch 2 TR R TR E L 20 R AT G0 Y
Pk g ks PR R B R R BB G E



Frebz TRRER O RAE Y L Be ki T @,ﬁi%]i Vo N G A e
2 o BERRP -~ @ @?sti: PlEE i AR4c B 4.1 LB 4.4 o

H M : AlSSSE0-A0S RS T M T A& : CGL-5, DA
EN F ¥ L3 i# .
= Py E¥H EN N ¥ 4
GL 1 ik &
0  oltE +
m B4, | 2m BE
m 29, Bom
= +
50 ]
P £}
m i ﬁ
Gl o
- X
10 199, 25
LD E
L0
10 +
140 |
150 ﬁ
160 +
1m rd
T+
150
190
0 S
210
o] Y
]
> +
50 1]
=
260 T
&n +
0 T
= +
] 297 3m

t emorsvoass

W43 RFLEHFFAZP FABETAR-LMEFH



Modenik Z_

\iiﬁiaﬁ’ﬁ Modenwé;fz‘\ﬁﬁ, B & Ju\fj\
‘ s i S e R Ao R
4.5o

=

IS A P

W45 53 apeh s LH



EAT KB R B Fipe o I RS RV TR
b T B Ry Il Pk 20 ROPIR T AR PR R T e drdle
5 3N e G TR Ll e i TR R e d o

‘%

¥

454 B F 3 BA K ERIEE BRI

AECBATY R B chd B R R AR KR Rt F & 2001
F8VZEE RS o TRHKETE T o el 42 977 o PlEEH e 4
BI&RB G > MREZP)REE ZRFE FZREMEERABEER
R F-ERIFY 2 kR AR P REMARE o R
AR KT 0 ERIERKE P PR e B 4.6 T o

W46 4B TH AAKTRIBRE RS RRR



46 ¥ RE P TAATERIFTH AP BT K2 KT
461 [ R EALA

AorpAe B E T B R IARLAATHRAS L M FT B
FHT L TERERMGEE R FT ASEET AWERA ST kR
TORIFOR ok SR (T AR 4o AT
1. AART (TEEE ™ > 3 {7 Maplnfo & 5L & x> 3% K Sap o
2. 2LiE # i % File\\Run MapBasic Program - :£ # d:\ harbor-1 p 3%
i7 4% harbormbx > 4% OK 4> TiE » B H 1 AR A FTAL A9 4 5o

3OS FERER LRI ER A cAR AR 4 B

ég :]_
SR ECREEETRE /ﬁ&m/ﬂ\f{r fij%’_ °

4. 41 F R BEHY E- B R NFFEENZER S EH R
PRI TG R R > R EI TR RS R o SR
TEE THRETR  A#aE T2 5 - FH TR RETR AR EN
Ty 0 ARPIETIEERLIE BTR ANKRE R B o AAAKE
ER AR AT R R R B 2l A d B

~
EL]
o]
-
‘v—“\
B
K
e
&\

R
i+
e

ey R
P

Qe

¢m
Jabe
il

fat!

-

3 oo

i
ki
1=

-

“

\i

N

e
o g T
R

Lo

owerpoint % > B 7w % ¥ Y7

~



11.

12,

13.

HREABIETL > TR AATPIEOL R RANEE LREL

[e]

% powerpoint A F F A & 5 ¢ L F %k HESA R R
‘éé*@‘in? %Eﬁiﬁﬁﬁ%ﬁ%ﬁ@’&agﬁyi

518 2 RBE 3o

._\\

B TERR RERITREAR  #asmerT Rl T 244
ﬁﬁﬁéhﬂ R IE 1S 0 BT ANT ) TR LA HEF A }%E RN
e THED R ASE L B TEDERHEE, o e
A T Bt ﬁ’;‘x’—rﬁ’“r’ﬁ Eixo i —‘%,z Pk E O P o

FRAPRERE ) fRTEr TRELATPFLENL FET
ERF AT T PEPERAE ) HEEN BARTE R
T L %?ﬁv&%?%&o

FPR PR P kS ﬁ%;%&aﬁﬁ 70 2 B
Horgs Y E T T p ERHEE | i an; N B 525 Be
L

EPRRPRPPLE FAETEFTHRELAEPFZpH 2 FTH
% > I fxd» powerpoint 4% 0 BT i E TR B 4 2B H

l ,7‘5 y ,g{.‘,

J= J=
BIE TS R RATRIE e B RAAFLE KRB Sedko 3%
powerpoint #5 F A & 5 ¢ £ F kA Rt oS G e

P s R E B2 A KR R e B il B R RAIE 2
KB F e bR -



14, @7 X7 REHHE L 13 wEAWA L TN G -

15 B4V - BRapM TR VBES - A B RB T “EHE
TR R kREprr i o

16. Bk A 7 #a kb - BHad RETEH TN 4
R AL F R BRERS R T R AR (T oo

462 EFEFREETREERT

\

‘f
EMAEE BREE T REERITHEAEE T LA TARSE 0T T

-

]uﬁ%4ﬁ1$ﬁﬁﬁﬁﬂﬁl«3u?*ﬁ«@%ﬁ@]iﬁi%m,
PR EART g%;sﬂﬁf_/?i% Ble2i &% (doihRk - %_V‘ .
BNTHENFKEEET) A G E > 4oB 47 ST o

o P BB AP RB T -FEH Ty
BRERARTERT | 0 CRPETHB RIS BT R AARE
EW - h AR E R RS ERERE A5 F RZRA G
PR RSB E LA A B RERAAAET
P2 RpsEE B T 4B 4.8 AT o

ﬁﬁﬁﬁ’ﬁ“‘éﬁﬁﬁﬁ4ﬂﬁﬁaﬁo+mr%ﬁi/H ERTr
AT HIEE TERHREMTHEE ) T TLENEA TG

EIE o

5. BhiE TRBAL R AW | Hail > JARMETEERE BT Rl
fedre BES RRACE A G L BBFS BRI
d R Bzedo RAK AN EHE R B 2E A 5 4oE 4.10 47

4-10



oo pUPET BRI T - R R Rge 0k SLAE T ELE powerpoint A o
Breisrg#izr g HRAABIEFRLS > TR STRE
S R RATUELE KRR e85 o 3% powerpoint AhE B A& L ¢ 4

hEEEE RO i iate s Ad e~ LF B2 LK
FORIAEER] 0 Bt 5% RIVE ZRBE RiesrR o Bl 411 41w
A RO A AP Sk = )

PRE TRREL-EEH  #aBais Barais2Eg T4
AT A G IE R | 0 4 Etheh B R BRSOk -
B ARREE LG EERAET LT A RRS A
TR Ry F AT LR E SRS G AL L 1R
BT AR LR o A BE THELREEE LG R, #
WAt LEE TENE G o

BE T ERF RERTREAD HagarT RN Tk R4 P
WhA Hadis o faTer TRELEOF LS BT R
FHZFHER TR AYF BT TEZ0ERHEE,) > Hitis

fi:4
MR FIERI s et £ B A3 A o R Y KT G

is o ARTENFTHELAEWHFZE R 2 F D
oYy E YT T i EREEE, O HiElER B
4 e «ﬁ

Do oR 414 T 0 P HFRF N GE

o
B G
ki

EER2PRY P AT TRELEIPF P2 FH
B
L

i3

% T Exds powerpoint 0 BB rw g A2 2 HRER
BIE TS TR TR F e B B ELE KRR s
powerpoint #% F 1 & 37 & § % k&

4-11



11. 8 * dﬁ? iy 233 10 #HFhAA W FTRENE -

12 F 8 6387 - BROPMTA VEES - AN T EEE
OB oRiAETYIiEG o
13. Bk & v B dndis- BRI RT T TR g

B H g BRERPT Bk AN T e

E EE TEEAEHEARR

ol = s ] = O 8 s 5

L OX

* |Selecting: Nons

CH [ [ &k = TF 02:10

W47 23 xida

4-12



2 0 e e e . S 2]

E W
B 1, -
B = -I e
E =
E eSS
sl
A T
scf—
= o3
LAl B
—zir.(:'—
I~ s
ol
#h F & oGR Mt E om R &

W49 £MEFLF AR IAKEF LW

4-13



EREE BIFEN W

TEAAEEN ERATEN MERR ERFUHAEN SREEEN TEis HETEE wEEs

BEELSHE

<

D] g el | Sle|e)mm| e

= [HEE e HnEslskl - b k|

ZE N ERE] 439.0 mi

- * SRR

2 I I
wrpes]| 8 O ¢ || @zmE. | Gisen. | eme. [EeET. YeCibor | ®omst . | Bz | I @ERE rvoz

B410 4B EEERRLT-E LT H

® 4.11

=
;!
#
¥
j
.
.
.
o
.
.
.
v . -m
’
.
1R fser)

H 200432158 25313k ElRita)

FrERSAe LRI RA TR -

4-14



i e

— RS K126
 RoMERNE L)
— R BB R (104
— I T LT

3

Iﬂm 435.0 mi

e | @ O || @Ew. Qﬂr |L§u|n= I‘T:kamlmm Bz | FMice.. IctM 0331
B4l12 ERE%kAGEFLEE

e s

W43 2AB%F RERTHECERHEE

St H i &5

R H 1 :

meE| s

B4ld £1B%FARTRTE PEBRHEE

4-15



58

mE| Fus|

W415 £ BFHATRTED HEHEE

w2 Azl
v e -

predidis o =

m w o

Rl (sec)
H W004F6A03a005 573 E(EFdia)

B 416 £14E B3IE2 KBRF RissF -

4-16



5.1 B3 B ther B A

T AT & BB J’Kﬁ;{ A IRE A S @ F IRE A e }%}i&ﬁ':ﬁg%
I RR O EEE S R RS B REE RT a FIMHITH R TR B
*%ﬁryéiﬁ‘ﬂif“}"iﬂ‘zﬁﬁf‘%ifq kT Ra A BB

4

1A LAHRKW2ZE D S BERAFIAL LERRW2ZL D> 3 REH
r’/ﬁ;f#" T2 b TOKRZE B }é]—"‘ Fen 7 & Hp 22 5 R /f,\/%ﬁ L3¢ o 1Y
ﬁ“?ﬁmé_g v R A2 BB A TR R B SR Flait

R
\uu

’Fﬁr]'%’@’/""ﬁk"%itj"E]Lbﬁlﬁipﬁlﬁ‘& KIZ L > iE
f‘f"}%-i Rl e }3 —,—:‘U-Q o Flm > 7 3"'%337’?2/%}??" ?Pﬁ‘f:’/ﬁ‘/‘?f"/é]—rfg%
Z b RRRE R

APFFEAERREOLIEP oL EETRE TR B TR
BR 2B 8 TR K T AR RITAR ﬁ$#&3ﬁ$%&%ﬁnﬂ¢
FRMTEZ 24T A ERF RERITF A7 AR o gl A KT
KT S UPFREE LEETHL 5T o

>

52 &3

1 BAr k TIaTRFAT Y > F BB FRk e psk2-105m ~ -143 m
ﬁfmmﬁﬁﬁTﬁﬁéﬁﬂ%aTﬁm%Qz’#FQ%Wﬁ%%
FARMFREZE TR R BERZIFERZTES S R BT Fé%ﬁﬂ'r%
A% o 200m#- )%]’f Wb G B RS S% 0 pB6E2Y 298&117 b » B A F
mhag ¥ 553cm o 2@ A 25007 b 2w Kat iR R -140~ -200m K

m A B R TR IT3F k& T ag K 5 2.7cm e 300mE K T s

o BpE%E > AO0£27 298110 k> £11EIR T BB ITHE

K 550em s A T 0 T RB FITIE KBk TR ABE R o

-%;\?

IR



2.~ "gge ] <105 miFE 4T 2Rk R 3t -4.0 m~-6.8 mz FF F T
v Tk EgERITE R TR TR B K T Hae B K T I
TR p87TE3T 298&11" ok » RFFINIAE 5 1llem» Ti5- £ 2
AR S 515em @ H P B 4 3513 m2z itkag 2 9.7cm 0 kAT RS
£2.80% 0 e PR K il

3. & ¢ B200m R T Rb ST P %% o p8BEGT BA4-198£117 4k o

Bl ¢ 428890 1107 > F|921# B A

SR 7f;l BT g $5em o
42 Binkag 53.2c0m e

4, % T HE16~205 M85 % Flb TOREHE 0 90 R A T2~ 3m B R
FlAgd TR RZ KAT 3 BE 0 F - A SHE S FE AT R
Fae B R K TIHAB88ET? 294#32 2 A mKkaE §57.3cm &
P& 256 M aE6.7cm 0 iR RGE 28896 0 s itk

5, A BRMATABFHONIERLIFT > THYL 4B o gk R
ARFHNITRBRLEF > IBYL A5 2P BTHGNE 3B &
% 4 /ﬁ‘fvﬁ.'%]f"ﬁ]ﬁ\mﬁn%;ﬁﬁi’“bt’ TR R G B 0 E
Tl NS J - |

6. Tk REAITERAEZ B S KT L bvid R & i A4
ot 11 3BREZL F - 1AL 42 071~0.86Hz - § ik
P EsE1E 3B R 2 AHY A 0.64~1.05Hz -

7. BRI FRHRELRIAMBERSS o EFRLRIAE AR

0.98~1.81Hz « & %26 % L 4R A 4549 A+ 0.2~1.2Hz » &7 & 228 T 2
PR R R o ¥ T 94 EIR (TR B D R A PR > b BT R

=R iplz A4 L 0.37Hz o

8. @k,—)"?/ﬁ*— Ty R ERIFOM2007 £ 12008 £ T 334 0 H ¢ 2007 #
97 22p & RARBWA82 1 4 4vig R126.50al95% 1 & 5 B~ - 2007 &
9" T7p 2+ R BRFHLEIHRREES, RS > BT H AR

5025Hz ™ 2 MHEF s 0 BT B KR 5 0.25Hzr b 2o B AR o

5-2



o)
ks

{ﬂ.
EE

-;Iq'\
P!
2
R

OB
(\s
W
@

=

14
¥OE
;E\

(\s

5.3 3k

1 BBE ETIRERZERT THRTREAT > AR EHT R
o HRGEEL AR A IR A B RERRE S R L
PEZHBER > (TR R ETF By 2ERRY P
KRB 2 B > VRELDRBE Y CFFEFET -
gmlﬁ4ﬁ§@%m%&a,@ﬁ%%?*ﬁ%w%@%@ﬂﬁ’
Py 3Tl s r%;;%ﬁki/@-’fﬁﬂa‘ﬁ%f-%é%'#%ﬁ’%ﬁ
B RES TELEEIEE > S BT PRBEFLE G o

54 73 = &kwxy

1 B d v #2FPH6H/m~1 & mwi@%ﬂﬁukﬁﬁg%ﬁﬁ
’Fﬁ;fg I 8 ;[m\l"’ |_G|S’L i‘“‘ B2 llig/xi it /n\’}’?}" N 'ﬁ =i ,:l‘ suZ_
B R

2. ﬁff"iﬁéjﬁ L E /ﬁ‘/‘?j”* T d T B }%5 KRR BRI ER B BT ﬂ?/)f" » e
S g BBy THLE QP EFIEAINTHEEY T2 ERIRK
KA G2 AR FAE - (FL SR Rk RURHER - UFEETH

55 HE/* 35 ¢

1-ﬂ}$pf%3%i%%£15%#f~«Wﬁrﬁ&7ﬁ£*
BB MRl e B R A *%m"ﬁ%
FEALREH B E RGBS FEBRRY -

2. st R B4R At © 3008127 197C M K AANB.82 5 RIS -



BRI AP REF TR D FEARFAT LB L AP
AR o

5-4



8.

9.

AL rg:g:‘h"ﬁ?;é"}/ﬁ/lbfﬂzﬁﬁ%iﬁf”ﬁ}l}’ﬁ’J -9 o
S 2 b isFEH & 0 pp.3-1~3-18 » 2000 -

WE

AR T2 a2 B3 EFL(2002) TP BRER
HEA BB (), o F1 ELRER RE P EEEE T
2002 & ¢ B Tk TE ¢ & § > PP.A30-432 -

B3 T R B s B~ 2 af - 3R L (2005) 0 T ERIRIE B Hab
AL EIERCENLIT ) A ERE RSB EET
BRE A FPe ¥R 4T € 0 PP.196-204 -

BA S IR A (2002) » T RBH TR E B R T RAE RIF Y
24 &1 25t g 0 PP.664-670 -

BHET Y e TE9 B I~4AFBIE 021 ¥ B LA H B 442
T BEAT T ¢ 7] 172 $5(1999) -

5 B < ‘T)’?%‘Ti’@ BRF(1992) ) TE Fr iR it 2 st F R o
I B % 384 0 PP.17~29

B 0 1008 0 £ A 2R B R Y 0 ¢ A A B LB o

F0 s TP BS-Hafera14ps | > 1976

10. 854 fpfri <n 5 (2002) 1848 & 451 ¥ BB Sk B 1 i %

L RREESZ,6LY -

R M GEBR 2R T A TR
% — #p > 2006 -

J e

>

o
=

()
B
N
H

#

.

I

P |4
E



2.4 Z 0~ R0 5 (1996) » T4 ¥ B % 2 kit B RAHTE T
**fﬁﬁﬁﬁ W 1424734 & PP.7-1~7-18 ¢

-

13,47 4 ~ 0 A (2000) ToB AR B 2 MR R R ER 0 B
ALAEARE 2R LE PG

14. ﬁLF' B, Ty 921 F‘,.z it % b2, SPT—N i = 3% i Hoa 2
BB o RV R 2 R R Bl WiTAE € (2002) o

15.Hwang, J.H., Yang, C.W., "Verification of critical cyclic strength curve
by Taiwan Chi-Chi earthquake data " Soil Dynamics and Earthquake
Engineering, VVol.21, pp.237-257(2001).

16.Ishihara, K., and Yoshimine, M., (1991), Evaluation of settlements in
sand deposits following liquefaction during earthquakes, Soils and
foundations, VVol.32, No.1, pp.173-188.

17.Ishihara, K., Yasuda, S., and Nagase,H., (1996), Soil characteristics and
ground damage, Special Issue of Soils and Foundations, pp.109-118

18.Lai, S. Y., Hsu, S. C., and Hsieh, M. J. (2004). “Discriminant model for
evaluating soil liquefaction potential using CPT data.” J. Geotech. and
Geoenvir. Eng., ASCE, 130(12), 1271-1282.

19.Lai, S. Y., Lin, P. S., Hsieh, M. J., and Jim, H. F. (2005), " Regression
Model for Evaluating Liquefaction Potential by Discriminant Analysis of
the SPT N value." Canadian Geotechnical Journal. Vol.42, No. 3,
pp.856-875.

20.Lai, S. Y., Chang, W. J., and Lin, P. S (2006)," "Logistic Regression
Model for Evaluating Soil Ligquefaction Probability Using CPT Data.”
Journal of Geotechnical and Geoenvironmental Engineering, ASCE,
Vol.132, No.6, pp.694-704.

21.Lai, S. Y., Hsu, S. C., and Hsieh, M. J. (2006)," Closure to ' Discriminant
model for evaluating soil liguefaction potential using cone penetration

W
f{r
N



test data.' " Journal of Geotechnical and Geoenvironmental Engineering,
ASCE, Vol. 132, No.5.

22.Lin,P. S, Lai, S. Y., Lin, S. Y., and Hseih, C. C., “Liquefaction potential
assessment on Chi-Chi earthquake in Nantou, Taiwan.” Proceedings of

International Workshop on Annual Commemoration of Chi-Chi
Earthquake September 18-20, Taipei. Vol. I, 83-94 (2000).

W
f{r
w



	封面
	著 者
	版權頁及預行編目資料
	封底
	中文摘要
	英文摘要
	目錄
	圖目 錄
	表目 錄
	第一章 前 言
	第二章 港灣地區地層下陷監測分析
	2.1 布袋港監測站
	2.2 大鵬灣監測站
	2.3 臺中港監測站
	2.4 安平港監測站
	第三章 港灣地區地震監測分析
	3.1 地震及動態水壓監測系統
	3.2 井下地震監測分析
	3.3 動態水壓監測分析
	3.4 地表地震監測分析
	3.5 港區微地動試驗
	第四章 港區地震及地下水位監測資料查詢系統建置
	4.1 港區監測系統設置目的
	4.2 系統之規劃設計
	4.3 系統設置
	4.4 資料擷取、傳輸與監測控制
	4.5 臺北港區地震分層監測站設置狀況
	4.6 地震及地下水位量測資料在地理資訊系統上之應用
	第五章  結論與建議
	5.1 研究目的與問題
	5.2 結論
	5.3 建議
	5.4 研究成果效益：
	5.5 提供應用情形：
	參考文獻



